
ȺŪɁȽȾɃ ɀȺɇɆɃȸȽɃ ɄɃȿɈɇȺɉɁȺȽɃ 
                ɆɉɃȿȼ ɄɃȿȽɇȽȾɋɁ ɀȼɉȷɁȽȾɋɁ 

                      
 
 

 

ūɈɆȽȾɃɆ ūɋɇȽɆɀɃɆ ȾȷȽ ȼȿȽȷɆɀɃɆ 

ŪȷȿȷɀɋɁ  ɁɃɆȼȿȺȽȷɆ 
 

 
 

 

ȹȽɄȿɋɀȷɇȽȾȼ ȺɅũȷɆȽȷ 
 

 

  ũəŬɟɎɜɖɠ ɄŬɜŬɔɘɩŰɖɠ ɉɟɐůŰɞɠ  

ũɞɡɛŮɜɎəɖɠ ũŮɩɟɔɘɞɠ 

Ⱥˊɘɓɚɏˊɤɜ: ȽɤɎɜɜɖɠ ɇɕɞɡɓŬŭɎəɖɠ,ȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ Ⱥ.ɀ.Ʉ 

        ɆɡɜŮˊɘɓɚɏˊɤɜ: ȺɡŬɔɔŮɚɑŬ ɆəɚɎɓɞɡ,ɈˊɞɣɐűɘŬ ŭɘŭɎəŰɤɟ Ⱥ.ɀ.Ʉ  

  

 

 

 

 

 

ȷɗɐɜŬ, ɃəŰɩɓɟɘɞɠ 2013 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                         ũəŬɟɎɜɖɠ Ʉ.,ũɞɡɛŮɜɎəɖɠ ũ. (2013). 

ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ  

ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ  

 Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ ɄɞɚɡŰŮɢɜŮɑɞ, ȷɗɐɜŬ. 

 

 

 

 

Garanis P., Goumenakis G. (2013). 

Natural lighting and insolation of healthcare rooms 

Diploma Thesis  

National Technical University of Athens, Greece 

  



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

I 

 

 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Copyright É ɃɜɞɛŬŰŮ́ɩɜɡɛɞ ůɡɔɔɟŬűɏŬ, ɏŰɞɠ 

ɀŮ Ů́ɘűɨɚŬɝɖ əɎɗŮ ŭɘəŬɘɩɛŬŰɞɠ. All  rights reserved. 

 

  



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

II  

 

  



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

III  

 

 

 

 

 

 

 

 

 

 

" ɄɟɞůŬɟɛɧůɞɡ ɐ ŮɝŬűŬɜɑůɞɡ,ŬɜɏəŬɗŮɜ ŬɡŰɧɠ ɐŰŬɜ ɞ ŬɛŮɑɚɘəŰɞɠ ɜɧɛɞɠ Űɖɠ űɨůɖɠ ".                     

H.G.Wells 



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

IV  

 

  



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

5 

 

ɄɑɜŬəŬɠ ɄŮɟɘŮɢɞɛɏɜɤɜ 

ɄŮɟɑɚɖɣɖ ............................................................................................................................ 11 

Abstract .............................................................................................................................. 12 

ȺɡɢŬɟɘůŰɑŮɠ ........................................................................................................................ 12 

ȾȺūȷȿȷȽɃ 1: ȸȽɃȾȿȽɀȷɇȽȾɃɆ ɆɉȺȹȽȷɆɀɃɆ ................................................ 14 

1.1 ȺɘůŬɔɤɔɐ ........................................................................................................................ 14 

1.2 ɆŰɧɢɞɘ ɇɞɡ ȸɘɞəɚɘɛŬŰɘəɞɨ ɆɢŮŭɘŬůɛɞɨ ....................................................................... 15 

1.3 ūɡůɘəɞɑ ɄŬɟɎɔɞɜŰŮɠ Ʉɞɡ ȺˊɖɟŮɎɕɞɡɜ ɇɞɜ ȸɘɞəɚɘɛŬŰɘəɧ ɆɢŮŭɘŬůɛɧ...................... 16 
1.3.1 Ƀɘ ȸŬůɘəɧŰŮɟŮɠ ɄŮɟɘɓŬɚɚɞɜŰɘəɞɑ ɄŬɟɎɛŮŰɟɞɘ ɇɞɡ ȸɘɞəɚɘɛŬŰɘəɞɨ ɆɢŮŭɘŬůɛɞɨ. ..................... 16 
1.3.2 ȷůŰɘəɧ ɄŮɟɘɓɎɚɚɞɜ .................................................................................................................... 19 

ȾȺūȷȿȷȽɃ 2: ɄȷŪȼɇȽȾɃɆ ȼȿȽȷȾɃɆ ɆɉȺȹȽȷɆɀɃɆ ..................................... 21 

2.1 ȼɚɘŬəɐ ȺɜɏɟɔŮɘŬ ............................................................................................................ 21 

2.2 ɄŬɗɖŰɘəɎ ȼɚɘŬəɎ ɆɡůŰɐɛŬŰŬ ...................................................................................... 23 
2.2.1 ȸŬůɘəɏɠ ȷɟɢɏɠ ȿŮɘŰɞɡɟɔɑŬɠ ....................................................................................................... 24 
2.2.2 ȾŬŰɖɔɞɟɑŮɠ ................................................................................................................................. 25 

ȾȺūȷȿȷȽɃ 3: ūɈɆȽȾɃɆ ūɋɇȽɆɀɃɆ .................................................................... 39 

3.1 ȺɘůŬɔɤɔɐ ........................................................................................................................ 39 

3.2 ȽůŰɞɟɘəɐ ȷɜŬŭɟɞɛɐ ........................................................................................................ 40 
3.2.1 ȷɜɩɜɡɛɖ ɄŬɟŬŭɞůɘŬəɐ ȷɟɢɘŰŮəŰɞɜɘəɐ ..................................................................................... 40 
3.2.2 ɀŮůŬɑɤɜŬɠ ................................................................................................................................. 40 
3.2.3 ɄɟɞȤȸɘɞɛɖɢŬɜɘəɐ Ⱥˊɞɢɐ ............................................................................................................ 41 
3.2.4 ȸɘɞɛɖɢŬɜɘəɐ Ůˊɞɢɐ ..................................................................................................................... 42 
3.2.5 20ɞɠ ȷɘɩɜŬɠ ................................................................................................................................. 42 
3.2.6 ȹŮəŬŮŰɑŬ 90 ɛɏɢɟɘ ůɐɛŮɟŬ.......................................................................................................... 43 

3.3 ɆŰɟŬŰɖɔɘəɏɠ  ɆɢŮŭɘŬůɛɞɨ .............................................................................................. 43 

3.4 ȷɟɢɘəɏɠ Ⱥˊɘɚɞɔɏɠ ɆɢŮŭɘŬůɛɞɨ....................................................................................... 44 
3.4.1 ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ....................................................................................................................... 44 
3.4.2 ɇɞ ůɢɐɛŬ Űɞɡ əŰɘɟɑɞɡ ................................................................................................................. 45 

3.5 ɄɞůɧŰɖŰŬ űɡůɘəɞɨ űɤŰɘůɛɞɨ ....................................................................................... 46 

3.6 ȾŬŰŬɜɞɛɐ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɞ ɢɩɟɞ ............................................................... 46 

3.7 Ƀɟɘůɛɞɑ ȾŬɘ ȺˊŮɝɐɔɖůɖ ɀŮɔŮɗɩɜ ɀɏŰɟɖůɖɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ......................... 47 

3.8 ɆɡůŰɐɛŬŰŬ ȾŬɘ ɇŮɢɜɘəɏɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ............................................................ 50 
3.8.1 ȷɜɞɑɔɛŬŰŬ Ƀɟɞűɐɠ ..................................................................................................................... 50 
3.8.2 ȷɑɗɟɘŬ ......................................................................................................................................... 51 
3.8.3 ȼɚɘɞůŰɎůɘŬ ................................................................................................................................. 52 
3.8.4 ūɤŰɞůɤɚɐɜŮɠ ............................................................................................................................. 53 
3.8.5 ūɤŰŬɔɤɔɞɑ ................................................................................................................................. 54 
3.8.6 ɄɟɘůɛŬŰɘəɎ űɤŰɞŭɘŬˊŮɟŬŰɎ ɡɚɘəɎ ............................................................................................. 55 
3.8.7 ɅɎűɘŬ ūɤŰɘůɛɞɨ ......................................................................................................................... 55 
3.8.8 ȷɜŬəɚŬůŰɘəɏɠ ˊŮɟůɑŭŮɠ .............................................................................................................. 57 

3.9 ȼɚɘɞˊɟɞůŰŬůɑŬ ............................................................................................................... 58 
3.9.1 ɆŰŬɗŮɟɎ ůəɑŬůŰɟŬ ...................................................................................................................... 59 
3.9.2 ȾɘɜɖŰɎ ɆəɑŬůŰɟŬ ........................................................................................................................ 61 
3.9.3 ɆəɑŬůɖ Ŭˊɧ ŭɏɜŰɟŬ ..................................................................................................................... 63 
3.9.4 ɆəɑŬůɖ Ŭˊɧ ɔŮɘŰɞɜɘəɎ əŰɐɟɘŬ ..................................................................................................... 64 



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

6 

 

3.10 Ⱥɗɜɘəɏɠ ɄɟɞŭɘŬɔɟŬűɏɠ ɆɡɜŰŮɚŮůŰɐ ɆəɑŬůɖɠ ɀŮ ȸɎůɖ ɇɞ ɇ.Ƀ.ɇ.Ⱥ.Ⱥ ..................... 64 
3.10.1 ɆɡɜŰŮɚŮůŰŮɠ ɆəɘŬůɖɠ ............................................................................................................. 64 
3.10.2 ɆɡɜŰŮɚŮůŰɏɠ ůəɑŬůɖɠ əŰɘɟɑɞɡ ŬɜŬűɞɟɎɠ ................................................................................ 65 
3.10.3 ɆɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ Ŭˊɧ ˊɟɞɓɧɚɞɡɠ Fov ............................................................................ 66 
3.10.4 ɆɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ Ŭˊɧ ˊɚŮɡɟɘəɏɠ ˊɟɞŮɝɞɢɏɠ Ffin ............................................................ 68 

ȾȺūȷȿȷȽɃ 4: ɇɃ ɁɃɆɃȾɃɀȺȽɃ ........................................................................... 70 

4.1 ɆɢŮŭɘŬůŰɘəɞɑ ůŰɧɢɞɘ ....................................................................................................... 71 

4.2 ɀɞɜŰɏɚŬ ɞɔəɞˊɚŬůŰɘəɐɠ ŬɜɎˊŰɡɝɖɠ............................................................................. 72 

4.3 ũŮɤɛŮŰɟɘəɎ ɀɞɜŰɏɚŬ ɁɞůɖɚŮɡŰɘəɩɜ ɀɞɜɎŭɤɜ ......................................................... 75 

4.4 ȿŮɘŰɞɡɟɔɘəɏɠ ˊɟɞŭɘŬɔɟŬűɏɠ ɜɞůɞəɞɛŮɘŬəɩɜ ɢɩɟɤɜ əŬɘ ɗŬɚɎɛɤɜ ........................... 77 

4.5 ɆɖɛŬɜŰɘəɞɑ ɃɟɔŬɜɘůɛɞɑ ȾŬɘ ȾŬɜɞɜɘůɛɞɑ ũɘŬ ɇɞɜ ūɡůɘəɧ ūɤŰɘůɛɧ ........................ 82 
4.5.1 CIBSE (Chartered Institution of Building Services Engineers).................................................. 82 
4.5.2 ASHRAE (American Society of Heating, Refrigerating and Air- Conditioning Engineers) ...... 85 
4.5.3 ȽȺȷ ( International Energy Agency) ........................................................................................... 85 
4.5.4 IESNA (Illuminating Engineering Society of North America) .................................................. 86 
4.5.5 BREEAM (Building Research Establishment Environmental Assessment Method) əŬɘ LEED 

(Leadership in Energy and Environmental Design) ................................................................................. 87 

4.6 ŪŮɟŬˊŮɡŰɘəɧ ɄŮɟɘɓɎɚɚɞɜ .............................................................................................. 88 
4.6.1 ȼ ȷɜɗɟɩˊɘɜɖ ȹɘɎůŰŬůɖ ............................................................................................................. 88 
4.6.2 ɀŮɑɤůɖ ɇɞɡ Ʉɧɜɞɡ .................................................................................................................... 93 
4.6.3 ȺˊɑŭɟŬůɖ ɇɞɡ ūɤŰɧɠ ɆŰɖɜ ɀŮɑɤůɖ ɇɖɠ ȾŬŰɎɗɚɘɣɖɠ ɇɤɜ ȷůɗŮɜɩɜ ....................................... 95 
4.6.4 ɀŮɑɤůɖ ɇɖɠ ȹɘɎɟəŮɘŬɠ ɁɞůɖɚŮɑŬɠ ............................................................................................ 96 
4.6.5 ȼ Ɇɡɛɓɞɚɐ ɇɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɆŰɖɜ ȽəŬɜɞˊɞɑɖůɖ ɇɤɜ ȺɟɔŬɕɞɛɏɜɤɜ ............................. 97 

4.7 Ƀɘ ɓŬůɘəɏɠ ɖɚŮəŰɟɘəɏɠ ŮɜŮɟɔŮɘŬəɏɠ əŬŰŬɜŬɚɩůŮɘɠ ůŮ ɜɞůɞəɞɛŮɑŬ............................ 97 
4.7.1 ȼ əŬŰŬɜɎɚɤůɖ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɔɘŬ űɤŰɘůɛɧ .................................................................... 97 

ȾȺūȷȿȷȽɃ 5: ȽɄɄɃȾɅȷɇȺȽɃ ȾȷȽ ȷȿȺɂȷɁȹɅȷɆ............................................. 99 

5.1 ȽˊˊɞəɟɎŰŮɘɞ .................................................................................................................... 99 

5.2 ũ.ɁɞůɞəɞɛŮɑɞ ȷɚŮɝɎɜŭɟŬ ............................................................................................ 106 

ȾȺūȷȿȷȽɃ 6: ɄɅɃɆɃɀɃȽɋɆȼ ɈūȽɆɇȷɀȺɁɋɁ ɁɃɆɃȾɃɀȺȽɋɁ 

(ȽɄɃȾɅȷɇȺȽɃ ȷŪȼɁɋɁ ȾȷȽ ũȺɁȽȾɃ ɁɃɆɃȾɃɀȺȽɃ ȷȿȺɂȷɁȹɅȷ) .......... 118 
6.1.1 ɄŮɟɘɓɎɚɚɞɜ ˊɟɞɔɟɎɛɛŬŰɞɠ ...................................................................................................... 118 

6.2 ũŮɤɛŮŰɟɑŬ ɇɤɜ ɁɞůɞəɞɛŮɑɤɜ ..................................................................................... 119 

6.3 ɉɤɟɘůɛɧɠ ɆŮ ŪŮɟɛɘəɏɠ ȻɩɜŮɠ .................................................................................... 120 
6.3.1 ȷˊŮɘəɧɜɖůɖ ŪŮɟɛɘəɩɜ Ȼɤɜɩɜ ŪŬɚɎɛɤɜ ɁɞůɖɚŮɑŬɠ  ȽˊˊɞəɟŬŰŮɑɞɡ ...................................... 121 
6.3.2 ȷˊŮɘəɧɜɖůɖ ŪŮɟɛɘəɩɜ Ȼɤɜɩɜ ȷɚŮɝɎɜŭɟŬ .............................................................................. 123 
6.3.3 ȷˊŮɘəɧɜɖůɖ Ɂɏɞɡ ɀɞɜŰɏɚɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ ɀŮ ȷˊɞɛɧɜɤůɖ ȹɤɛŬŰɑɤɜ ................................ 125 
6.3.4 ȷˊŮɘəɧɜɖůɖ Ɂɏɞɡ ɀɞɜŰɏɚɞɡ ȷɚŮɝɎɜŭɟŬ ɀŮ ȷˊɞɛɧɜɤůɖ ȹɤɛŬŰɑɤɜ .................................... 126 

6.4 ȺɘůŬɔɤɔɐ ɇɤɜ Ɉɚɘəɩɜ ................................................................................................ 128 

6.5 ȺɘůŬɔɤɔɐ ɇɞɡ ɄŮɟɘɓɎɚɚɞɜŰŬ ɉɩɟɞɡ......................................................................... 133 

6.6 ȺɘůŬɔɤɔɐ ȾɚɘɛŬŰɘəɩɜ ȹŮŭɞɛɏɜɤɜ ............................................................................. 136 

6.7 ȺɘůŬɔɤɔɐ ɆŰɞɘɢŮɑɤɜ ɀɏŰɟɖůɖɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ............................................... 137 

6.8 ȺɘůŬɔɤɔɐ ɆəɘɎůŰɟɤɜ ɆŰŬ ɄŬɟɎɗɡɟŬ........................................................................ 137 
6.8.1 ȽˊˊɞəɟɎŰŮɘɞ .............................................................................................................................. 139 
6.8.2 ȷɚŮɝɎɜŭɟŬ ................................................................................................................................ 140 

6.9 ȺɘůŬɔɤɔɐ ɆɡůŰɐɛŬŰɞɠ ɅŬűɘɩɜ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ȾŬɘ ɆəɘɎůŰɟɤɜ .................... 143 
6.9.1 ȽˊˊɞəɟɎŰŮɘɞ: ............................................................................................................................. 144 
6.9.2 ȷɚŮɝɎɜŭɟŬɠ .............................................................................................................................. 146 



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

7 

 

6.10 ȺɘůŬɔɤɔɐ ȹŮŭɞɛɏɜɤɜ ɅŬűɘɩɜ ūɤŰɘůɛɞɨ ɆŰɞ Energy Plus ..................................... 148 

ȾȺūȷȿȷȽɃ 7: ȷɁȷȿɈɆȼ ȷɄɃɇȺȿȺɆɀȷɇɋɁ ȾȷȽ ɆɈɀɄȺɅȷɆɀȷɇȷ ..... 151 

7.1 ȺɜŮɟɔŮɘŬəɐ ȷɜɎɚɡůɖ ȽˊˊɞəɟŬŰŮɑɞɡ ........................................................................... 151 
7.1.1 Output Name : Zone Windows Total Transmitted Solar Radiation Rate  KLINES B 3OU 4-

OROFO [W] .......................................................................................................................................... 151 
7.1.2 Output Name: Surface Outside Face Incident Solar Radiation Rate per Area [W/m2] ............ 162 
7.1.3 Output Name :Zone Windows Total Heat Gain Rate (W) ........................................................ 171 

7.2 ȺɜŮɟɔŮɘŬəɐ ȷɜɎɚɡůɖ ȷɚŮɝɎɜŭɟŬɠ .............................................................................. 180 
7.2.1 Output Name : Zone Windows Total Transmitted Solar Radiation Rate [W] .......................... 180 
7.2.2 Output Name:Surface Outside Face Incident Solar Radiation Rate per Area .......................... 187 
7.2.3 Output Name:Zone Windows Total Heat Gain Rate ................................................................ 194 

ȾȺūȷȿȷȽɃ 8: ȷɁȷȿɈɆȼ ȷɄɃɇȺȿȺɆɀȷɇɋɁ ūɈɆȽȾɃɈ ūɋɇȽɆɀɃɈ 

ɆȼɀȺȽɋɁ ȷɁȷūɃɅȷɆ ............................................................................................... 201 

8.1 ȽˊˊɞəɟɎŰŮɘɞ .................................................................................................................. 201 
8.1.1 Output Name: Daylighting Reference Point 1 Illuminance{lux} ............................................. 201 

8.2 ȷɚŮɝɎɜŭɟŬɠ ................................................................................................................... 214 
8.2.1 Output Name: Daylighting Reference Point 1 Illuminance{lux} ............................................. 214 

ȾȺūȷȿȷȽɃ 9: ɇȺȿȽȾȷ ɆɈɀɄȺɅȷɆɀȷɇȷ ȾȷȽ ɄɅɃɇȷɆȺȽɆ ........................ 224 

9.1 ȷɜɎ ɄɟɞůŬɜŬŰɞɚɘůɛɧ ................................................................................................... 224 
9.1.1 ɁɞŰɘɞŬɜŬŰɞɚɘəɧɠ ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ: ....................................................................................... 224 
9.1.2 ȸɞɟŮɘɞŬɜŬŰɞɚɘəɧɠ ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ: ..................................................................................... 225 
9.1.3 ȸɞɟŮɘɞŭɡŰɘəɧɠ ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ: ........................................................................................... 225 

9.2 Ɇɡɜɞɚɘəɏɠ ɄɟɞŰɎůŮɘɠ  ũɘŬ ɇɞ ȾŰɑɟɘɞ ......................................................................... 226 

  



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

8 

 

 

ɄɑɜŬəŬɠ Ůɘəɧɜɤɜ 

ȺɘəɧɜŬ 1.1 ....................................................................................................................................................... 14 
ȺɘəɧɜŬ 1.2 ȼɚɘŬəɧ ɡɣɧɛŮŰɟɞ əŬɘ ɖɚɘŬəɧ Ŭɕɘɛɞɨɗɘɞ ....................................................................................... 17 
ȺɘəɧɜŬ 1.3 ȼɚɘŬəɏɠ Űɟɞɢɘɏɠ əŬɘ ɘůɖɛŮɟɑŮɠ ...................................................................................................... 18 
ȺɘəɧɜŬ 1.4 ūŬɘɜɧɛŮɜɞ ŬůŰɘəɐɠ ɗŮɟɛɘəɐɠ ɜɖůɑŭŬɠ ........................................................................................... 20 
ȺɘəɧɜŬ 2.1 Ƀɘ ŬɜŬɚɨůŮɘɠ Űɤɜ ŬəŰɘɜɩɜ Űɞɡ ȱɚɘɞɡ ........................................................................................... 21 
ȺɘəɧɜŬ 2.2 ɇɨˊɞɘ ɖɚɘŬəɩɜ ůɡůŰɖɛɎŰɤɜ ......................................................................................................... 23 
ȺɘəɧɜŬ 2.3 ɆɨůŰɖɛŬ ɎɛŮůɞɡ əɏɟŭɞɡɠ ............................................................................................................. 26 
ȺɘəɧɜŬ 2.4 ɇɞɑɢɞɠ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ 1 ................................................................................................... 27 
ȺɘəɧɜŬ 2.5 ɇɞɑɢɞɠ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ 2 ................................................................................................... 27 
ȺɘəɧɜŬ 2.6 ɇɞɑɢɞɠ Trombe-Michelle ............................................................................................................... 29 
ȺɘəɧɜŬ 2.7 ŪŮɟɛɞůɘűɤɜɘəɧ ˊŬɜɏɚɞ ................................................................................................................ 31 
ȺɘəɧɜŬ 2.8 ȿŮɘŰɞɡɟɔɑŬ ɗŮɟɛɞəɖˊɑɞɡ ............................................................................................................... 33 
ȺɘəɧɜŬ 2.9 ɄŬɟɎŭŮɘɔɛŬ ŮűŬɟɛɞɔɐɠ ɗŮɟɛɞəɖˊɑɞɡ ........................................................................................... 35 
ȺɘəɧɜŬ 3.1 ....................................................................................................................................................... 40 
ȺɘəɧɜŬ 3.2 ....................................................................................................................................................... 40 
ȺɘəɧɜŬ 3.3 ....................................................................................................................................................... 41 
ȺɘəɧɜŬ 3.4 ....................................................................................................................................................... 41 
ȺɘəɧɜŬ 3.5 ....................................................................................................................................................... 41 
ȺɘəɧɜŬ 3.6 ....................................................................................................................................................... 42 
ȺɘəɧɜŬ 3.7 ....................................................................................................................................................... 42 
ȺɘəɧɜŬ 3.8 ɆˊɑŰɘ ɛŮ əɏɟŭɞɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ  ɛŮ əŮəɚɘɛɏɜŬ ŬɜɞɑɔɛŬŰŬ ...................................................... 44 
ȺɘəɧɜŬ 3.9 ȷɝɘɞˊɞɑɖůɖ  űɡůɘəɞɨ əŬɘ ŰŮɢɜɘəɞɨ űɤŰɧɠ .................................................................................... 47 
ȺɘəɧɜŬ 3.10 ɆˊɑŰɘ ɛŮ ˊɚɎɔɘŬ ŬɜɞɑɔɛŬŰŬ ɔɘŬ ŮəɛŮŰɎɚŮɡůɖ űɡůɘəɞɨ űɤŰɧɠ ..................................................... 51 
ȺɘəɧɜŬ 3.11  ȷɑɗɟɘɞ ......................................................................................................................................... 52 
ȺɘəɧɜŬ 3.12 ɆɨůŰɖɛŬ ɖɚɘɞůŰŬůɑɞɡ ɛŮ əɎŰɞˊŰɟŬ əŬɘ űɤŰɞůɤɚɐɜŮɠ ɛŮŰŬűɞɟɎɠ űɡůɘəɞɨ űɤŰɧɠ ................... 53 
ȺɘəɧɜŬ 3.13 ɆɨůŰɖɛŬ űɤŰɞůɤɚɐɜɤɜ .............................................................................................................. 53 
ȺɘəɧɜŬ 3.14 ūɤŰŬɔɤɔɧɠ ůŮ ůˊɑŰɘ .................................................................................................................... 54 
ȺɘəɧɜŬ 3.15 Ʉɧůɞ ɓŬɗɘɎ ůŮ ɏɜŬ ŭɤɛɎŰɘɞ ɛˊɞɟŮɑ ɜŬ űŰɎůŮɘ Űɞ űɡůɘəɧ űɤɠ,ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŭɘŬůŰɎůŮɘɠ Űɞɡ 

ˊŬɟŬɗɨɟɞɡ, ůɡɜŭɡŬůɛɏɜɞ ɛŮ ɟɎűɘ űɤŰɘůɛɞɨ ................................................................................................. 55 
ȺɘəɧɜŬ 3.16 ɅɎűɘŬ űɤŰɘůɛɞɨ .......................................................................................................................... 56 
ȺɘəɧɜŬ 3.17 ȷɜŬəɚŬůŰɘəɏɠ ɄŮɟůɑŭŮɠ .............................................................................................................. 57 
ȺɘəɧɜŬ 3.18 ɃɟɘɕɧɜŰɘŬ ŮɝɤŰŮɟɘəɎ ůŰŬɗŮɟɎ ůəɑŬůŰɟŬ .................................................................................... 60 
ȺɘəɧɜŬ 3.19 ȳɟɘɕɧɜŰɘŮɠ ŮɝɤŰŮɟɘəɏɠ ˊŮɟůɑŭŮɠ .................................................................................................. 60 
ȺɘəɧɜŬ 3.20 ȹɘɎŰŬɝɖ Ŭˊɧ əɎɗŮŰŮɠ, ůŰŬɗŮɟɏɠ, ŮɝɤŰŮɟɘəɏɠ ˊŮɟůɑŭŮɠ, əŬŰɎɚɚɖɚŮɠ ɔɘŬ ŬɜŬŰɞɚɘəo əŬɘ ŭɡŰɘəɧ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ .............................................................................................................................................. 60 
ȺɘəɧɜŬ 3.21 ȾɘɜɖŰɏɠ əŬŰŬəɧɟɡűŮɠ ˊŮɟůɑŭŮɠ ................................................................................................... 61 
ȺɘəɧɜŬ 3.22 ɅɡɗɛɘɕɧɛŮɜŮɠ ŮɝɤŰŮɟɘəɎ ɞɟɘɕɧɜŰɘŬ ůəɑŬůŰɟŬ ............................................................................. 61 
ȺɘəɧɜŬ 3.23 ɆəɑŬůɖ Ŭˊɧ ŭɏɜŰɟŬ ...................................................................................................................... 63 
ȺɘəɧɜŬ 3.24 ɆəɑŬůɖ Ŭˊɧ ɔŮɘŰɞɜɘəɎ əŰɐɟɘŬ ...................................................................................................... 64 
ȺɘəɧɜŬ 3.25 ũɤɜɑŬ ɓ ɔɘŬ ɞɟɘɕɧɜŰɘɞɡɠ ˊɟɞɓɧɚɞɡɠ ............................................................................................ 66 
ȺɘəɧɜŬ 3.26 ũɤɜɑŬ ɔ ɔɘŬ ˊɚŮɡɟɘəɏɠ ˊɟɞŮɝɞɢɏɠ ................................................................................................ 68 
ȺɘəɧɜŬ 4.1 ɁɞůɞəɞɛŮɑɞ ................................................................................................................................... 70 
ȺɘəɧɜŬ 4.2 ũŮɤɛŮŰɟɘəɎ ɛɞɜŰɏɚŬ ɜɞůɖɚŮɡŰɘəɩɜ ɛɞɜɎŭɤɜ .............................................................................. 77 
ȺɘəɧɜŬ 4.3 ɄɑɜŬəŬɠ CIBSE ɔɘŬ ɜɞůɖɚŮɡŰɘəɏɠ ɛɞɜɎŭŮɠ .................................................................................. 84 
ȺɘəɧɜŬ 4.4 ȷɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɣɡɢɞɚɞɔɑŬɠ əŬɘ ɞɟŬŰɧŰɖŰŬɠ ............................................................................. 87 
ȺɘəɧɜŬ 4.5 ȷɟɘůŰŮɟɎ: ȾɘɟəŬŭɘəɧɠ ɟɡɗɛɧɠ əŬɘ ɏəəɟɘůɖ ɞɟɛɞɜɩɜ. ȹŮɝɘɎ: ɇɞ ɛɐəɞɠ əɐɛŬŰɞɠ - űŬůɛŬŰɘəɐ 

əŬŰŬɜɞɛɐ Űɞɡ űɤŰɧɠ ŮˊɖɟŮɎɕŮɘ ɎɛŮůŬ Űɞ ůɩɛŬ ɛŬɠ: Űɞ űɤɠ Űɖɠ ɖɛɏɟŬɠ ɛŮ ŰŬ ɡɣɖɚɎ ŮˊɑˊŮŭŬ ɛˊɚŮ ɢɟɩɛŬŰɞɠ 

ŭɘŮɔŮɑɟŮɘ Űɞɡɠ űɤŰɞ-ɡˊɞŭɞɢŮɑɠ ůŰɞ Ŭɜɗɟɩˊɘɜɞ ɛɎŰɘ əŬɘ Ůˊɞɛɏɜɤɠ ŰŬ əɏɜŬ. ................................................... 89 
ȺɘəɧɜŬ 5.1 ūȺȾ 214 Ű. ȷ\' 3-8-1923............................................................................................................. 100 
ȺɘəɧɜŬ 5.2 ɇɞ ɁɞůɞəɞɛŮɑɞ ůŰɖɜ ȹŮəŬŮŰɑŬ Űɞɡ \'30 ...................................................................................... 102 
ȺɘəɧɜŬ 5.3 ɇɞ ˊɟɩŰɞ ŰɟɑˊŰɡɢɞ ˊɞɡ əɡəɚɞűɧɟɖůŮ ůŰɖɜ ȺɚɚɎŭŬ ɛŮ ɞŭɖɔɑŮɠ ˊɟɞɠ Űɞɡɠ Ŭɘɛɞɟɟɞűɘɚɘəɞɨɠ .... 104 
ȺɘəɧɜŬ 5.4 ɇɞ ˊɟɩŰɞ ȷɡŰɞəɑɜɖŰɞ Űɞɡ ȾɘɜɖŰɞɨ ɆɡɜŮɟɔŮɑɞɡ ȷɘɛɞɚɖɣɑŬɠ, ŭɤɟŮɎ Űɖɠ ũŬɚɚɘəɐɠ ȾɡɓŮɟɜɐůŮɤɠ, 

ůŰɞ ȷ\' ɄŮɟɘűŮɟŮɘŬəɧ ȾɏɜŰɟɞ ȷɘɛɞŭɞůɑŬɠ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ ɛŮ Űɞ ˊɟɞůɤˊɘəɧ Űɞɡ (Ⱦɧɟɘɜɗɞɠ, 1963) ....... 104 
ȺɘəɧɜŬ 5.5 ȷˊɧ Űɖ ɕɤűɧɟɞ Űɞɡ ˊŬɟŬŭɞůɘŬəɞɨ əŰɖɟɑɞɡ ............................................................................... 106 
ȺɘəɧɜŬ 5.6 ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè 1954.................................................................................................. 106 



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

9 

 

ȺɘəɧɜŬ 5.7 ɀɞɜɧəɚɘɜɞɠ ɗɎɚŬɛɞɠ ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè ɏŰɞɠ 1954 .................................................... 112 
ȺɘəɧɜŬ 5.8 ŪɎɚŬɛɞɠ ɜŮɞɔɏɜɜɖŰɤɜ- ɗŮɟɛɞəɞɘŰɑŭŮɠ........................................................................................ 113 
ȺɘəɧɜŬ 5.9 ɀŬɘŮɡŰɘəɧ ɢŮɘɟɞɡɟɔŮɑɞ ɛŮ ŬɛűɘɗɏŬŰɟɞ ï ɏŰɞɠ 1954 ................................................................... 113 
ȺɘəɧɜŬ 5.10 ŪɎɚŬɛɞɠ ɗŮɟŬˊŮɡŰɘəɐɠ əɚɘɜɘəɐɠ ï ɏŰɞɠ 1974 ........................................................................... 114 
ȺɘəɧɜŬ 5.11 ȷɜɏɔŮɟůɖ ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè, ɞŭɧɠ ɀɘɢŬɚŬəɞˊɞɨɚɞɡ ïɏŰɞɠ 1952 ............................ 116 
ȺɘəɧɜŬ 5.12 ũ.Ɂ.ȷ çȷɚŮɝɎɜŭɟŬè , ɞŭɧɠ ȸŬů. ɆɞűɑŬɠ - ɏŰɞɠ 2008 ............................................................... 117 
ȺɘəɧɜŬ 6.1 ɄŮɟɘɓɎɚɚɞɜ SketchUp ................................................................................................................ 119 
ȺɘəɧɜŬ 6.2 ɆɢŮŭɘŬůɛɧɠ ɛɏůŬ ůŮ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ ........................................................................................... 120 
ȺɘəɧɜŬ 6.3 əɚɘɜŮɠ Ŭ 3-8 8ɞɟɞűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ .................................................................................... 121 
ȺɘəɧɜŬ 6.4 əɚɑɜŮɠ ɓ 3-8 8ɞɟɞűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ..................................................................................... 121 
ȺɘəɧɜŬ 6.5 əɚɑɜŮɠ b 1-4 4ɞɟɧűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ..................................................................................... 121 
ȺɘəɧɜŬ 6.6 əɚɑɜŮɠ a 1-4 4ɞɟɧűɞɡ   ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ ..................................................................................... 122 
ȺɘəɧɜŬ 6.7 əɚɑɜŮɠ Ŭ 1-5 ɜɞŰɘɞŬɜŬŰɞɚɘəŮɠ ...................................................................................................... 123 
ȺɘəɧɜŬ 6.8  ɃɜɞɛŬůɑŬ ɗŮɟɛɘəɩɜ ɕɤɜɩɜ ........................................................................................................ 123 
ȺɘəɧɜŬ 6.9 əɚɘɜŮɠ c 1-5 ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ ...................................................................................................... 123 
ȺɘəɧɜŬ 6.10 əɚɑɜŮɠ b 1-5 ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ .................................................................................................... 124 
ȺɘəɧɜŬ 6.11 əɚɘɜŮɠ d 2os ɓɞɟŮɘɞŭɡŰɘəɏɠ........................................................................................................ 124 
ȺɘəɧɜŬ 6.12 əɚɑɜŮɠ a 5ou, 7ou,8ou ɞɟɧűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ ..................................................................... 125 
ȺɘəɧɜŬ 6.13 əɚɑɜŮɠ b 5ou,7ou,8ou ɞɟɧűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ ...................................................................... 125 
ȺɘəɧɜŬ 6.14 əɚɑɜŮɠ a 3ou 4ɧɟɞűɞ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ ...................................................................................... 125 
ȺɘəɧɜŬ 6.15 əɚɑɜŮɠ  b 3ou 4ɧɟɞűɞ  ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ .................................................................................. 125 
ȺɘəɧɜŬ 6.16 əɚɑɜŮɠ c 3os ............................................................................................................................... 126 
ȺɘəɧɜŬ 6.17 əɚɑɜŮɠ d 2os ............................................................................................................................... 126 
ȺɘəɧɜŬ 6.18 əɚɑɜŮɠ b 3ou  ɞɟɧűɞɡ ................................................................................................................ 126 
ȺɘəɧɜŬ 6.19 əɚɑɜŮɠ b 2ou,4ou ɞɟɧűɞɡ .......................................................................................................... 127 
ȺɘəɧɜŬ 6.20 əɚɑɜŮɠ a 3ou ɞɟɧűɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ ...................................................................................... 127 
ȺɘəɧɜŬ 6.21 EP-Launch ................................................................................................................................. 128 
ȺɘəɧɜŬ 6.22 IDF editor Material ................................................................................................................... 129 
ȺɘəɧɜŬ 6.23 IDF-editor constructions ........................................................................................................... 133 
ȺɘəɧɜŬ 6.24 ɄŮɟɘɓɎɚɚɤɜ ɢɩɟɞɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ ȽˊˊɞəɟŬŰŮɑɞɡ ............................................................ 134 
ȺɘəɧɜŬ 6.25 ɄŮɟɘɓɎɚɚɤɜ ɢɩɟɞɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ  ȷɚŮɝɎɜŭɟŬɠ ............................................................. 134 
ȺɘəɧɜŬ 6.26 IDF-editor shading property reflectance ................................................................................... 135 
ȺɘəɧɜŬ 6.27  ȾɚɑɜŮɠ ȸ 2ɃɈ əȭȸ 4ɞɡ. ȷˊɏɜŬɜŰɘ əŬɘ ˊɚŬɘɜɎ ˊŬɟɎɗɡɟŬ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɞɜ űɡůɘəɧ űɤŰɘůɛɧ 

Űɞɡɠ ................................................................................................................................................................ 135 
ȺɘəɧɜŬ 6.28 ȺɘůŬɔɤɔɐ ɖɛŮɟɩɜ ůŰɞ energy plus ........................................................................................... 136 
ȺɘəɧɜŬ 6.29  illuminance map kai daylight reference point  Űɡˊɘəɩɜ ɗŬɚɎɛɤɜ  ɜɞůɖɚŮɑŬɠ ......................... 137 
ȺɘəɧɜŬ 6.30  illuminance map kai daylight reference point  Űɡˊɘəɩɜ ɗŬɚɎɛɤɜ  ɜɞůɖɚŮɑŬɠ ......................... 137 
ȺɘəɧɜŬ 6.31 ũɤɜɑŮɠ ɡˊɞɚɞɔɘůɛɞɨ ůəɘɎůŰɟɤɜ ɓ,ɔ ......................................................................................... 138 
ȺɘəɧɜŬ 6.32 ůəɘŬůŰɟŬ əɚɑɜŮɠ Ŭ 3,5,8ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ ............................................................................ 139 
ȺɘəɧɜŬ 6.33 əɚɘɜŮɠ b 3,5,8ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ ............................................................................................ 139 
ȺɘəɧɜŬ 6.34 ůəɑŬůŰɟŬ əɚɑɜŮɠ b 3ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ ................................................................................. 139 
ȺɘəɧɜŬ 6.35 əɚɑɜŮɠ Ŭ  3ɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ .................................................................................................. 140 
ȺɘəɧɜŬ 6.36 ůəɑŬůŰɟŬ əɚɑɜŮɠ  c 3ɞɡ ŭɘˊɚɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ .................................................................... 140 
ȺɘəɧɜŬ 6.37 ůəɑŬůŰɟŬ əɚɑɜŮɠ  b 2ɞɡ ,4ɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ .......................................................................... 140 
ȺɘəɧɜŬ 6.38 ůəɑŬůŰɟŬ əɚɑɜŮɠ  b 3ɞɡ ɓɞɟŮɘɞŭɡŰɘəɏɠ ...................................................................................... 141 
ȺɘəɧɜŬ 6.39 ůəɑŬůŰɟŬ əɚɑɜŮɠ  d 2ɞɡ ɓɞɟŮɘɞŭɡŰɘəɏɠ ...................................................................................... 141 
ȺɘəɧɜŬ 6.40 əɚɑɜŮɠ a 3ɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ .................................................................................................... 141 
ȺɘəɧɜŬ 6.41 IDF-EDITOR ɆəɑŬůŰɟŬ ............................................................................................................ 142 
ȺɘəɧɜŬ 6.42 Ʉɟɞůŭɘɞɟɘůɛɧɠ ůəɘɎůŰɟɞɡ ůŬɜ ŮˊɘűɎɜŮɘŬ ůəɑŬůɖɠ ɛɏůɤ SketctUp ......................................... 142 
ȺɘəɧɜŬ 6.43 ɅɎűɘŬ űɤŰɘůɛɞɨ ŬɟɘůŰŮɟɎ əɚɑɜŮɠ a 7ɞɡ,8ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ ............................................... 144 
ȺɘəɧɜŬ 6.44 ɅŬűɘŬ űɤŰɘůɛɞɨ  ŬɟɘůŰŮɟɎ əɚɑɜŮɠ Ŭ 5ɞɡ  ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏs .................................................... 144 
ȺɘəɧɜŬ 6.45 ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ b 3ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ ...................................................................... 145 
ȺɘəɧɜŬ 6.46 ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ Ŭ 3ɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəŮɠ ........................................................................ 145 
ȺɘəɧɜŬ 6.47   ȾŬŰɞɣɖ Űɡˊɘəɞɨ ɗŬɚɎɛɞɡ ɜɞůɖɚŮɑŬɠ ɛŮ ɟɎűɘŬ űɤŰɘůɛɞɨ ..................................................... 145 
ȺɘəɧɜŬ 6.48 ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ ȷ 3ɞɠ ................................................................................................... 146 
ȺɘəɧɜŬ 6.49  ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ C 3ɞɠ .................................................................................................. 146 
ȺɘəɧɜŬ 6.50 ɄȷɁɋ ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ ȸ 4ɞɠ ...................................................................................... 146 
ȺɘəɧɜŬ 6.51 ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ ȸ 3ɞɠ ................................................................................................... 147 
ȺɘəɧɜŬ 6.52 ɅɎűɘŬ ɔɤŰɘůɛɞɨ əɚɑɜŮɠ D 2ɞɠ ................................................................................................... 147 
ȺɘəɧɜŬ 6.53 Ʉɟɞůŭɘɞɟɘůɛɧɠ ŮůɤŰŮɟɘəɞɨ ɟŬűɘɞɨ ůŬɜ ŭɞɛɘəɧ ůŰɞɘɢŮɑɞ əŬŰŬůŮɡɐɠ ɛɏůɤ SketctUp ............. 147 

file:///C:/Users/xristos/Desktop/thesis3.docx%23_Toc371439934


ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

10 

 

ȺɘəɧɜŬ 6.54 Ʉɟɞůŭɘɞɟɘůɛɞɠ ŮɝɤŰŮɟɘəɞɨ ɟŬűɘɞɡ ůŬɜ ŮˊɘűɎɜŮɘŬ ůəɑŬůɖɠ ɛɏůɤ SketctUp ........................... 148 
ȺɘəɧɜŬ 6.55 IDF-editor  əŬŰɖɔɞɟɑŬ material ŭŮŭɞɛɏɜŬ ɔɘŬ ŬɜŬəɚŬůŰɘəɐ ŮˊɘűɎɜŮɘŬ .................................... 149 
ȺɘəɧɜŬ 6.56  IDF-editor ŮɘůŬɔɤɔɐ ɟŬűɘɞɨ űɤŰɘůɛɞɨ ůŰɞ construction ........................................................ 149 
ȺɘəɧɜŬ 6.57 IDF-editor ŮɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ daylight device shelf ................................... 150 
ȺɘəɧɜŬ 7.1 ɁɞŰɘɞŬɜŬŰɞɚɘəɏɠ əɚɑɜŮɠ ȹŮəɏɛɓɟɘɞɠ ........................................................................................... 161 
ȺɘəɧɜŬ 7.2 ɁɞŰɘɞŬɜŬŰɞɚɘəŮɠ əɚɑɜŮɠ Ƚɞɨɜɘɞɠ.................................................................................................. 162 
ȺɘəɧɜŬ 7.3 ɁɞŰɘɞŬɜŬŰɞɚɘəɏɠ əɚɑɜŮɠ Ƚɞɨɚɘɞɠ ................................................................................................. 162 

 

  

  



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

11 

 

 

ȺŪɁȽȾɃ ɀȺɇɆɃȸȽɃ ɄɃȿɈɇȺɉɁȺȽɃ 

ɆɉɃȿȼ ɄɃȿȽɇȽȾɋɁ ɀȼɉȷɁȽȾɋɁ 

 

ȹȽɄȿɋɀȷɇȽȾȼ ȺɅũȷɆȽȷ 

ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ  

ũəŬɟɎɜɖɠ ɄŬɜŬɔɘɩŰɖɠ,ũɞɡɛŮɜɎəɖɠ ũŮɩɟɔɘɞɠ 

ɄŮɟɑɚɖɣɖ 

  

 Ƀ ůɨɔɢɟɞɜɞɠ Ɏɜɗɟɤˊɞɠ ɏɢŮɘ ůɡɜŮɘŭɖŰɞˊɞɘɐůŮɘ Űɖɜ ŬɜɎɔəɖ ɔɘŬ Ůɝɞɘəɞɜɧɛɖůɖ 

ŮɜɏɟɔŮɘŬɠ, Űɧůɞ ɔɘŬ ɞɘəɞɜɞɛɘəɞɨɠ, ɧůɞ əŬɘ ɔɘŬ ˊŮɟɘɓŬɚɚɞɜŰɞɚɞɔɘəɞɨɠ ɚɧɔɞɡɠ. ɆŰɞ ˊɚŬɑůɘɞ 

ŬɡŰɧ, ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ŭɘɎűɞɟŮɠ ɛŮɚɏŰŮɠ əŬɘ ɏɟŮɡɜŮɠ. ɀɘŬ ŬəɧɛŬ ɏɟŮɡɜŬ ɛŮ ŬɡŰɧ Űɞɜ 

ůəɞˊɧ, ŬˊɞŰŮɚŮɑ əŬɘ ɖ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ, ɖ ɞˊɞɑŬ ˊɟŬɔɛŬŰŮɨŮŰŬɘ Űɖ ɛŮɚɏŰɖ 

Űɞɡ  űɡůɘəɞɨ űɤŰɘůɛɞɨ əŬɘ Űɞɡ ɖɚɘŬůɛɞɨ ůŮ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ.  

ȷɟɢɘəɎ, ɛɏůɤ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ɔɘŬ ŭɨɞ ɜɞůɞəɞɛŮɑŬ (ȽˊˊɞəɟɎŰŮɘɞ əŬɘ 

ũŮɜɘəɧ ɜɞůɞəɞɛŮɑɞ ȷɚŮɝɎɜŭɟŬ), ŭɘŬɛɞɟűɩɗɖəŬɜ ŭɨɞ ŮɜŬɚɚŬəŰɘəɏɠ ˊɟɞŰɎůŮɘɠ, ɛŮ 

əɟɘŰɐɟɘŬ Űɖɜ ɖɚɘɞˊɟɞůŰŬůɑŬ əŬɘ Űɖ  ɓŮɚŰɑɤůɖ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ 

ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ. ȼ Ůˊɘɚɞɔɐ Űɤɜ ɗŬɚɎɛɤɜ ŬɡŰɩɜ ɏɔɘɜŮ ɛŮ ɓɎůɖ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ 

Űɞɡɠ əŬɘ Űɘɠ ɘŭɘŬɘŰŮɟɧŰɖŰɏɠ Űɞɡɠ ůŰɖ űɡůɘəɐ ůəɑŬůɖ. Ƀɘ ˊɟɞŰɎůŮɘɠ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ əŬɘ 

ŬɝɘɞɚɞɔɐɗɖəŬɜ, ɐŰŬɜ ɖ ŰɞˊɞɗɏŰɖůɖ ůəɘɎůŰɟɤɜ əŬɘ ɖ ɢɟɐůɖ ɛɘŬɠ ůɨɜɗŮŰɖɠ əŬŰŬůəŮɡɐɠ ɛŮ 

ŰŬɡŰɧɢɟɞɜɖ ɚŮɘŰɞɡɟɔɑŬ ůəɘɎůŰɟɞɡ əŬɘ ɟŬűɘɞɨ űɤŰɘůɛɞɨ.  Ƀ ůɢŮŭɘŬůɛɧɠ Űɤɜ 

ɜɞůɞəɞɛŮɑɤɜ,  ɏɔɘɜŮ ɛɏůɤ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ Sketch up əŬɘ Open studio plug-in, Ůɜɩ ɖ 

ŮɘůŬɔɤɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ Űɞɡ energy plus. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ˊɟɞɏəɡɣŬɜ Ŭˊɧ ˊɟɞůɞɛɞɘɩůŮɘɠ, ɛɏůɤ Űɞɡ energy plus, ɔɘŬ 5 ɢŬɟŬəŰɖɟɘůŰɘəɏɠ 

ɖɛŮɟɞɛɖɜɑŮɠ Ůɚɏɔɢɞɡ (21.03,21.06,21.07,21.09,21.12), ŭɖɚŬŭɐ Űɘɠ ɘůɖɛŮɟɑŮɠ, ŰŬ 

ɖɚɘɞůŰɎůɘŬ əŬɘ Űɖ ˊɘɞ ɕŮůŰɐ ɛɏɟŬ ůŰɖɜ ȺɚɚɎŭŬ. 
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DIPLOMA THESIS 

Natural lighting and insolation of healthcare rooms 

Gkaranis P., Goumenakis G. 

Abstract 

Modern man has realized the need to save energy for both economic and 

environmental reasons. Therefore, various studies and surveys are conducted for this 

purpose. Yet another survey with this objective is presented in this thesis concerning the 

study of natural lighting and insolation in wards. 

 At first, data was collected for two hospitals, Hippoctates General and 

Alexandra. Then two alternative proposals were formed based on the sun protection and 

improvement of natural lighting in specific wards. The selection of these chambers was 

based on their orientation and particularities in insolation. The proposals introduced and 

analyzed were the installation of blinds and the use of a composite structures acting both as 

sunshade and light shelf.  

 Sketch up and Open studio pug-in were used for designing of the hospitals, 

while the introduction of data was implemented, through Energy plus. The presented 

results were obtained through simulations in Energy plus for five typical dates 

(21.03,21.06,21.07,21.09,21.12), i.e. the equinoxes , solstices and the hottest day in 

Greece. 
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ȺɡɢŬɟɘůŰɑŮɠ 

 ŪŬ ɗɏɚŬɛŮ ɜŬ ŮəűɟɎůɞɡɛŮ Űɘɠ ɓŬɗɨŰŬŰŮɠ ŮɡɢŬɟɘůŰɑŮɠ ɛŬɠ ůŰɞɜ ŮˊɘɓɚɏˊɞɜŰŬ 

əŬɗɖɔɖŰɐ ɛŬɠ Ƚ.ɇɕɞɡɓŬŭɎəɖ, ˊɞɡ ˊɑůŰŮɣŮ ůŮ ŮɛɎɠ, ɛŬɠ ŮɛˊɘůŰŮɨŰɖəŮ əŬɘ  ɛŬɠ ŬɜɏɗŮůŮ Űɖɜ 

ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ.Ⱥˊɑůɖɠ ɗŬ ɗɏɚŬɛŮ ɜŬ ŮɡɢŬɟɘůŰɐůɞɡɛŮ Űɖɜ ɡˊɞɣɐűɘŬ ŭɘŭɎəŰɤɟ  

Ⱥ.ɆəɚɎɓɞɡ ɔɘŬ Űɖɜ ˊɞɚɨŰɘɛɖ ŮˊɘůŰɖɛɞɜɘəɐ Űɖɠ əŬɗɞŭɐɔɖůɖ əŬɘ Űɖɜ ŬˊŬɟɎɛɘɚɚɖ ɡˊɞɛɞɜɐ 

Űɖɠ  Űɞ ŭɘɎůŰɖɛŬ ˊɞɡ ůɡɜŮɟɔŬůŰɐəŬɛŮ.  

 Ⱥˊɘˊɚɏɞɜ, ɗŬ ɗɏɚŬɛŮ ɜŬ ŮəŭɖɚɩůɞɡɛŮ Űɖɜ Ůɡɔɜɤɛɞůɨɜɖ ɛŬɠ ˊɟɞɠ Űɘɠ ŰŮɢɜɘəɏɠ 

ɡˊɖɟŮůɑŮɠ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ əŬɘ Űɞɡ ũŮɜɘəɞɨ ɁɞůɞəɞɛŮɑɞɡ ȷɚŮɝɎɜŭɟŬ, ɔɘŬ Űɘɠ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ˊɟɧɗɡɛŬ ɛɞɘɟɎůŰɖəŬɜ ɛŬɕɑ ɛŬɠ əŬɘ Űɖ ůɡɛɓɞɚɐ Űɞɡɠ ůŰɖɜ ˊŬɟɞɨůŬ 

ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ. 
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ȾȺūȷȿȷȽɃ 1:  ȸȽɃȾȿȽɀȷɇȽȾɃɆ ɆɉȺȹȽȷɆɀɃɆ 

1.1  ȺɘůŬɔɤɔɐ 

ȼ ɓɘɞəɚɘɛŬŰɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ ŮɨɜŬɘ ůɨɜɞɚɞ Ŭɟɢɩɜ ˊɞɡ ŭɘɏˊɞɡɜ Űɞɜ ůɢŮŭɘŬůɛɧ 

əŰɘɟɑɤɜ əŬɘ ɢɩɟɤɜ (ŮůɤŰŮɟɘəɩɜ əŬɘ ŮɝɤŰŮɟɘəɩɜ-ɡˊŬɑɗɟɘɤɜ) ɛŮ ɓɎůɖ Űɞ Űɞˊɘəɧ əɚɑɛŬ, ɛŮ 

ůəɞˊɧ Űɖɜ ŮɝŬůűɎɚɘůɖ ůɡɜɗɖəɩɜ ɗŮɟɛɘəɐɠ əŬɘ ɞˊŰɘəɐɠ ɎɜŮůɖɠ, ŬɝɘɞˊɞɘɩɜŰŬɠ Űɖɜ ɖɚɘŬəɐ 

ŮɜɏɟɔŮɘŬ əŬɘ ɎɚɚŮɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ˊɖɔɏɠ ŬɚɚɎ əŬɘ ŰŬ űɡůɘəɎ űŬɘɜɧɛŮɜŬ Űɞɡ əɚɑɛŬŰɞɠ. 

ȸŬůɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ ɓɘɞəɚɘɛŬŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ ŬˊɞŰŮɚɞɨɜ ŰŬ ˊŬɗɖŰɘəɎ ůɡůŰɐɛŬŰŬ ˊɞɡ 

ŮɜůɤɛŬŰɩɜɞɜŰŬɘ ůŰŬ əŰɑɟɘŬ ɛŮ ůŰɧɢɞ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊɖɔɩɜ ɔɘŬ 

ɗɏɟɛŬɜůɖ, ɣɨɝɖ əŬɘ űɤŰɘůɛɧ Űɤɜ əŰɘɟɘɤɜ. 

Ƀ ɓɘɞəɚɘɛŬŰɘəɧɠ ůɢŮŭɘŬůɛɧɠ , Ŭɜ əŬɘ ŮɑɜŬɘ ŮɜůɤɛŬŰɤɛɏɜɞɠ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕŮɘ əɎɗŮ Űɧˊɞ ůŮ ɞɚɧəɚɖɟɖ Űɖ ɔɖ , ɗŮɤɟŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ ɤɠ ɛɑŬ ɜɏŬ 

çɗŮɩɟɖůɖè ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ əŬɘ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ɞɘəɞɚɞɔɑŬ ˊŮɟɘůůɧŰŮɟɞ, ˊŬɟɎ ɛŮ Űɖɜ 

ŮɜɏɟɔŮɘŬ əŬɘ Űɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ˊɞɡ ŭɨɜŬŰŬɘ ɜŬ ŮˊɘűɏɟŮɘ. ɄŬɟɎ ŰŬɨŰŬ, ɖ ɓɘɞəɚɘɛŬŰɘəɐ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ɏɢŮɘ ŬˊɞŰŮɚɏůŮɘ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ ɓŬůɘəɐ ˊɟɞůɏɔɔɘůɖ ůŰɖɜ 

əŬŰŬůəŮɡɐ əŰɘɟɑɤɜ ˊŬɔəɞůɛɑɤɠ, Ůɜɩ ůŰŬ ˊŮɟɘůůɧŰŮɟŬ əɟɎŰɖ ˊɚɏɞɜ ŬˊɞŰŮɚŮɑ ɓŬůɘəɧ 

əɟɘŰɐɟɘɞ ůɢŮŭɘŬůɛɞɨ ɛɘəɟɩɜ əŬɘ ɛŮɔɎɚɤɜ əŰɘɟɑɤɜ Űɞ ɞˊɞɑɞ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ Ŭˊɧ ɧɚɞɡɠ 

Űɞɡɠ ɛŮɚŮŰɖŰɏɠ ŬɟɢɘŰɏəŰɞɜŮɠ əŬɘ ɛɖɢŬɜɘəɞɨɠ. Ⱦɘ ŬɡŰɧ, ɚɧɔɤ Űɤɜ ɢŬɛɖɚɧŰŮɟɤɜ 

ŬˊŬɘŰɐůŮɤɜ ŮɜɏɟɔŮɘŬɠ ɔɘŬ Űɖɜ ɗɏɟɛŬɜůɖ, Űɞɜ ŭɟɞůɘůɛɧ əŬɘ Űɞɜ űɤŰɘůɛɧ Űɤɜ əŰɘɟɑɤɜ ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ ˊɟŬəŰɘəɐ Űɖɠ ɓɘɞəɚɘɛŬŰɘəɐɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ əŬɘ ˊɞɚɚŬˊɚɎ ɞűɏɚɖ ˊɞɡ 

Űɖɜ ůɡɜŮˊɎɔɞɡɜ: ŮɜŮɟɔŮɘŬəɎ (Ůɝɞɘəɞɜɧɛɖůɖ əŬɘ ɗŮɟɛɘəɐ/ɞˊŰɘəɐ ɎɜŮůɖ), ɞɘəɞɜɞɛɘəɎ 

(ɛŮɑɤůɖ əɧůŰɞɡɠ ɖɚŮəŰɟɞɛɖɢŬɜɞɚɞɔɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ), ˊŮɟɘɓŬɚɚɞɜŰɘəɎ (ɛŮɑɤůɖ 

ɟɨˊɤɜ) əŬɘ əɞɘɜɤɜɘəɎ.  

 
ȺɘəɧɜŬ 1.1 
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1.2 ɆŰɧɢɞɘ ɇɞɡ ȸɘɞəɚɘɛŬŰɘəɞɨ ɆɢŮŭɘŬůɛɞɨ 

 Ƀ ɓɘɞəɚɘɛŬŰɘəɧɠ ůɢŮŭɘŬůɛɧɠ əŰɘɟɑɤɜ əŬɘ ɞɘəɘůŰɘəɩɜ ůɡɜɧɚɤɜ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮŰŬɘ 

ɩůŰŮ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ ɧůɞ əŬɚɨŰŮɟŬ ɔɑɜŮŰŬɘ ɖ ůɡɛɓɑɤůɖ ɛŮŰŬɝɨ ɞɘəɞɚɞɔɑŬɠ ŮɜɏɟɔŮɘŬɠ 

əŬɘ ɞɘəɞɜɞɛɑŬɠ.ɆɡɔəŮəɟɘɛɏɜŬ ůŰɖɜ ȺȺ ɞ ɓɘɞəɚɘɛŬŰɘəɧɠ ůɢŮŭɘŬůɛɧɠ ŬˊɞůəɞˊŮɑ ůŮ ŰɏůůŮɟɘɠ 

(4) ɓŬůɘəɞɨɠ ůŰɧɢɞɡɠ:  

Ŭ. ɇɖɜ ŬˊŮɝɎɟŰɖůɖ Ŭˊɧ ŰŬ ɞɟɡəŰɎ əŬɨůɘɛŬ, ɛɏůɤ Űɖɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ əŬɘ 

Űɖɠ ɡˊɞəŬŰɎůŰŬůɐɠ Űɞɡɠ Ŭˊɧ ŬɜŬɜŮɩůɘɛŮɠ ˊɖɔɏɠ ŮɜɏɟɔŮɘŬɠ (ȷɄȺ), ɎɟŬ Űɖɜ Ůɝɞɘəɞɜɧɛɖůɖ 

ůɡɛɓŬŰɘəɐɠ ŮɜɏɟɔŮɘŬɠ.  

ɓ. ɇɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ɢɟɐɛŬŰɞɠ. ȼ ɢɟɖůɘɛɞˊɞɑɖůɖ Űɖɠ ŬŭɎˊŬɜɖɠ ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ 

ɔɘŬ Űɖɜ ɗɏɟɛŬɜůɖ Űɤɜ əŰɘɟɑɤɜ ɐ/ əŬɘ Űɤɜ ŭɟɞůŮɟɩɜ Ŭɜɏɛɤɜ ɔɘŬ Űɞɜ ŭɟɞůɘůɛɧ Űɞɡɠ 

ŬˊɞŰŮɚɞɨɜ ˊɟɧəɚɖůɖ ɞɘəɞɜɞɛɘəɐ, ɛɘŬ əŬɘ ɖ ˊɟɞəɨˊŰɞɡůŬ Ůɝɞɘəɞɜɧɛɖůɖ ɢɟɖɛɎŰɤɜ ŮɑɜŬɘ 

Űɖɠ ŰɎɝɖɠ Űɞɡ 50%, ŮɜŭŮɢɞɛɏɜɤɠ əŬɘ ɛŮɔŬɚɨŰŮɟɖ.  

ɔ. ɇɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɚɧɔɤ Űɞɡ ˊŮɟɘɞɟɘůɛɞɨ ůŰɖ ɢɟɐůɖ ůɡɛɓŬŰɘəɩɜ 

əŬɡůɑɛɤɜ əŬɘ ɖɚŮəŰɟɘůɛɞɨ, ůɡɜŮˊɩɠ Űɖ ɛŮɑɤůɖ Űɤɜ ŮəɚɡɧɛŮɜɤɜ ɟɨˊɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ.  

ŭ. ɇɖ ɓŮɚŰɑɤůɖ Űɞɡ Ůůɤ-əɚɑɛŬŰɞɠ Űɤɜ əŰɘɟɑɤɜ ɛŮ Űɖ ŭɘŬůűɎɚɘůɖ ůɡɜɗɖəɩɜ 

ɓɘɞɚɞɔɘəɐɠ ɎɜŮůɖɠ ïɗŮɟɛɘəɐɠ əŬɘ ɞˊŰɘəɐɠ, ˊɞɘɧŰɖŰŬɠ ŬɏɟŬï əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɡɔɘŮɘɜɩɜ 

ůɡɜɗɖəɩɜ əŬŰɞɘəɖůɘɛɧŰɖŰŬɠ.  

ɃɡůɘŬůŰɘəɎ ɖ ɓɘɞəɚɘɛŬŰɘəɐ ŬɜŰɑɚɖɣɖ ŭɘŬŰɡˊɩɜŮɘ ɛɘŬ ŮɛˊɚɞɡŰɘůɛɏɜɖ ˊɟɞůɏɔɔɘůɖ, ɛŮ 

ŮɡŬɘůɗɖůɑŬ ŬˊɏɜŬɜŰɘ ůŰɖɜ ɞɟɔɎɜɤůɖ, Űɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ŭɞɛɖɛɏɜɞɡ 

ɢɩɟɞɡ. 
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1.3 ūɡůɘəɞɑ ɄŬɟɎɔɞɜŰŮɠ Ʉɞɡ ȺˊɖɟŮɎɕɞɡɜ ɇɞɜ ȸɘɞəɚɘɛŬŰɘəɧ ɆɢŮŭɘŬůɛɧ 

1.3.1 Ƀɘ ȸŬůɘəɧŰŮɟŮɠ ɄŮɟɘɓŬɚɚɞɜŰɘəɞɑ ɄŬɟɎɛŮŰɟɞɘ ɇɞɡ ȸɘɞəɚɘɛŬŰɘəɞɨ ɆɢŮŭɘŬůɛɞɨ. 

ȼ ŬɜɎˊɚŬůɖ ɡˊɞɓŬɗɛɘůɛɏɜɤɜ ɞɘəɘůŰɘəɩɜ ˊŮɟɘɞɢɩɜ ŮɑɜŬɘ ɛɏɚɖɛŬ  Űɞɡ ɓɘɞəɚɘɛŬŰɘəɞɨ 

ůɢŮŭɘŬůɛɞɨ ůŮ ˊɞɚŮɞŭɞɛɘəɧ ŮˊɑˊŮŭɞ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɛɘŬ ŮɜŬɚɚŬəŰɘəɐ 

ˊɟɞůɏɔɔɘůɖ, Űɖɠ ɞˊɞɑŬɠ ɗŮɛŮɚɘɩŭɖɠ Ŭɟɢɐ ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ ŬɝɘɞˊɞɘŮɑ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɤɜ 

űɡůɘəɩɜ ɛɖɢŬɜɘůɛɩɜ ɗɏɟɛŬɜůɖɠ, ɣɨɝɖɠ əŬɘ űɤŰɘůɛɞɨ, ɏŰůɘ ɩůŰŮ ɜŬ ɓŮɚŰɘɩɜɞɜŰŬɘ ɞɘ 

Űɞˊɘəɏɠ əɚɘɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ . 

To ŬůŰɘəɧ əɚɑɛŬ ŮˊɖɟŮɎɕŮŰŬɘ əɡɟɑɤɠ Ŭˊɞ 2 ɓŬůɘəɞɨɠ ˊŮɟɘɓŬɚɚɞɜŰɞɚɞɔɘəɞɨɠ 

ˊŬɟɎɔɞɜŰŮɠ  Űɖɜ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ, ŭɖɚŬŭɐ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ ɖɚɘŬůɛɞɨ ůŰɞ ůɨɜɞɚɞ Űɞɡ 

ŭɞɛɖɛɏɜɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɤɜ ɡˊŬɑɗɟɤɜ ɢɩɟɤɜ, əŬɘ Űɖ ɟɞɐ Űɞɡ Ŭɜɏɛɞɡ ůŰɞ 

ŮůɤŰŮɟɘəɧ Űɖɠ ˊɧɚɖɠ. ȼ ŮˊɑŭɟŬůɖ Űɤɜ ŭɨɞ ŬɡŰɩɜ ˊŬɟŬɔɧɜŰɤɜ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ůŮ ŮŰɐůɘŬ 

ɓɎůɖ əŬɘ ŮˊɘŭɏɢŮŰŬɘ Űɖɜ ŬɜɎɚɞɔɖ Ŭɝɘɞˊɞɑɖůɐ Űɞɡɠ. 

ȸŬůɘəɧɠ ůŰɧɢɞɠ Űɞɡ ůɢŮŭɘŬůɛɞɨ əŬŰɎ Űɖ ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ ŮɑɜŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 

ɏəɗŮůɐɠ Űɞɡ ůŰɞɜ ɐɚɘɞ əŬɘ ɖ ˊɟɞůŰŬůɑŬ Űɞɡ ŬɜɞɘɢŰɞɨ ɢɩɟɞɡ Ŭˊɧ Űɞɡɠ ɣɡɢɟɞɨɠ Ŭɜɏɛɞɡɠ 

(ŬɜŮɛɞˊɟɞůŰŬůɑŬ), ŮˊɘŰɟɏˊɞɜŰŬɠ ɛɧɜɞ Űɞɜ ŬˊŬɟŬɑŰɖŰɞ ŬŮɟɘůɛɧ.ȷɜŰɑůŰɞɘɢŬ, ůŰɖ ɗŮɟɘɜɐ 

ˊŮɟɑɞŭɞ ɞ ůɢŮŭɘŬůɛɧɠ ůŰɞɢŮɨŮɘ ůŰɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɖɠ ɗŮɟɛɘəɐɠ ˊɟɞůɧŭɞɡ Ŭˊɧ Űɖ 

ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ (ɖɚɘɞˊɟɞůŰŬůɑŬ), ůŰɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɤɜ ɛŮɗɧŭɤɜ űɡůɘəɞɨ ŭɟɞůɘ-

ůɛɞɨ əŬɘ ŬŮɟɘůɛɞɨ ɔɘŬ Űɖɜ ŬˊŬɔɤɔɐ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɞɜ ŬɜɞɘɢŰɧ ɢɩɟɞ. ɄɟɞəɨˊŰɞɡɜ ɏŰůɘ 

ɞɘ ˊŬɟŬəɎŰɤ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ ɢɟɐɕɞɡɜ ɘŭɘŬɑŰŮɟɖɠ ˊɟɞůɞɢɐɠ əŬŰɎ Űɞɜ 

ɓɘɞəɚɘɛŬŰɘəɧ ůɢŮŭɘŬůɛɧ Űɧůɞ Űɤɜ əŰɘɟɑɤɜ, ɧůɞ əŬɘ Űɤɜ ɡˊŬɑɗɟɘɤɜ ɢɩɟɤɜ: ɖɚɘŬůɛɧɠ, 

ŬɜŮɛɞˊɟɞůŰŬůɑŬ, ɖɚɘɞˊɟɞůŰŬůɑŬ, űɡůɘəɧɠ ŭɟɞůɘůɛɧɠ əŬɘ ŬŮɟɘůɛɧɠ. 

Ƀɘ ˊŬɟɎɛŮŰɟɞɘ ŬɡŰɏɠ ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ ŰŬ əɚɘɛŬŰɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ, Űɖɜ ɔŮɤɛŮŰɟɑŬ 

əŬɘ Űɖɜ ŰɞˊɞɔɟŬűɑŬ ɐ ɛɞɟűɞɚɞɔɑŬ Űɞɡ ɢɩɟɞɡ. ȼ ɔŮɤɛŮŰɟɑŬ Űɞɡ ɢɩɟɞɡ ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ 

ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ŭɘŬɛɧɟűɤůɖɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, Ŭűɞɨ əŬɗɞɟɑɕŮɘ ůŮ ɛŮɔɎɚɞ 

ɓŬɗɛɧ Űɖ ůəɑŬůɖ əŬɘ Űɖ ɟɞɐ Űɞɡ Ŭɜɏɛɞɡ . Ⱥˊɑůɖɠ, ɖ ŭɘɎŰŬɝɖ Űɞɡ ŰŮɢɜɖŰɞɨ ɐ űɡůɘəɞɨ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ ɖ ŰɞˊɞɔɟŬűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɗɞɟɑɕɞɡɜ Űɞɜ Űɟɧˊɞ ɟɞɐɠ Űɞɡ 

ŬŰɛɞůűŬɘɟɘəɞɨ ŬɏɟŬ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŭɘŬɛɞɟűɩɜɞɡɜ Űɧůɞ Űɖɜ ŰŬɢɨŰɖŰŬ ɧůɞ əŬɘ Űɖ 

ŭɘŮɨɗɡɜůɖ Űɞɡ Ŭɜɏɛɞɡ .ɆɡɔəŮəɟɘɛɏɜŬ ŬɜŬɚɨɞɜŰŬɘ: 
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ü Ūɏůɖ Űɞɡ ɐɚɘɞɡ 

ȼ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ŮˊɖɟŮɎɕŮɘ ɎɛɛŮůŬ Űɞɜ ɓɘɞəɚɘɛŬŰɘəɧ ůɢŮŭɘŬůɛɧ əŬɘ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ɔɜɤůŰɐ ůŮ ůɢɏůɖ ɛŮ Űɞɜ ɞɡɟŬɜɧ əŬɘ Űɞɜ ɞɟɑɕɞɜŰŬ.ɆɡůɢŮŰɑɕŮŰŬɘ ɛŮ ŭɡɞ ˊŬɟŬɛɏŰɟɞɡɠ Űɞ 

ɖɚɘŬəɧ ɡɣɧɛŮŰɟɞ əŬɘ Űɞ ɖɚɘŬəɧ Ŭɕɘɛɞɨɗɘɞ. 

ɇɞ ɖɚɘŬəɧ Ŭɕɘɛɞɨɗɘɞ (Ŭ) ˊɟɞůŭɘɞɟɑɕŮŰŬɘ Ŭˊɞ Űɖ ɔɤɜɑŬ Űɞɡ Ŭɚɖɗɘɜɞɨ ɜɧŰɞɡ əŬɘ Űɞɡ 

ůɖɛŮɑɞɡ ůŰɞɜ ɞɟɑɕɞɜŰŬ Ŭəɟɘɓɩɠ əɎŰɤ Ŭˊɞ Űɞɜ ɐɚɘɞ.ȾŬŰɎ ůɨɛɓŬůɖ ɗŮɤɟŮɑŰŬɘ ŬɟɜɖŰɘəɧ 

ˊɟɘɜ Ŭˊɞ Űɞ ɛŮůɖɛɏɟɘ əŬɘ ɗŮŰɘəɧ ɛŮŰɎ Űɞ ɛŮůɖɛɏɟɘ. 

ɇɞ ɖɚɘŬəɧ ɡɣɧɛŮŰɟɞ (ɔ) ŮɑɜŬɘ ɖ ɔɤɜɘŬ ɛŮŰŬɝɡ Űɖɠ ŮɡɗŮɘŬɠ ˊɟɞɠ Űɞ əŮɜŰɟɞ Űɞɡ ɖɚɘɞɡ 

əŬɘ Űɞɡ ɞɟɘɕɞɜŰɘɞɡ ŮˊɘˊŮŭɞɡ.ȺˊɞɛŮɜɤɠ ɞŰŬɜ ɞ ɖɚɘɞɠ ŮɘɜŬɘ Ŭəɟɘɓɤɠ ůŰɞɜ ɞɟɘɕɞɜŰŬ Űɞ ɔ 

ɘůɞɡŰŬɘ ɛŮ 0,Ůɜɤ ɞŰŬɜ ɞ ɖɚɘɞɠ ŮɘɜŬɘ ůŰɞ ɕŮɜɘɗ ,ŭɖɚŬŭɖ Ŭəɟɘɓɤɠ Ŭˊɞ ˊŬɜɤ,ɖ ɔɤɜɘŬ ɘůɞɡŰŬɘ 

ɛŮ 90. 

 
ȺɘəɧɜŬ 1.2 ȼɚɘŬəɧ ɡɣɧɛŮŰɟɞ əŬɘ ɖɚɘŬəɧ Ŭɕɘɛɞɨɗɘɞ 

  

ȼ ŮˊɘűɎɜŮɘŬ Űɞɡ ɐɚɘɞɡ ŮəˊɏɛˊŮɘ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ɧɚŬ ŰŬ ɛɐəɖ 

əɨɛŬŰɞɠ Űɞɡ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ űɎůɛŬŰɞɠ, Ŭˊɧ Űɖ ɛŮɔɎɚɞɡ ɛɐəɞɡɠ ɗŮɟɛɘəɐ ŬəŰɘɜɞɓɞɚɑŬ, 

ɛɏɢɟɘ Űɖɜ ˊɞɚɨ ɛɘəɟɞɨ ɛɐəɞɡɠ ɡˊŮɟɘɩŭɖ ŬəŰɘɜɞɓɞɚɑŬ. ɇɞ Ŭɜɗɟɩˊɘɜɞ ɛɎŰɘ ŮɑɜŬɘ ŮɡŬɑůɗɖŰɞ  

ůŰɞ ɞɟŬŰɧ űɤɠ Űɞ ɞˊɞɑɞ  ŬˊɞŰŮɚŮɑ Űɞ 46% Űɖɠ ůɡɜɞɚɘəɐɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ əŬɘ 

ŮɛˊŮɟɘɏɢŮɘ ɧɚɞ Űɞ űɎůɛŬ Űɤɜ ɢɟɤɛɎŰɤɜ. ɇɞ 49% Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ŬɜɐəŮɘ ůŰɖɜ ɡˊɏɟɡɗɟɖ 

ɕɩɜɖ, Űɖɜ ɞˊɞɑŬ ŬɘůɗŬɜɧɛŬůŰŮ ɤɠ ɗŮɟɛɧŰɖŰŬ, Ůɜɩ ɖ ɡˊɧɚɞɘˊɖ ˊɞůɧŰɖŰŬ (5%) ŬɜɐəŮɘ ůŰɖɜ 

ɡˊŮɟɘɩŭɖ əŬɘ əɞůɛɘəɐ ŬəŰɘɜɞɓɞɚɑŬ, Űɖɜ ɞˊɞɑŬ ŭŮɜ ŬɜŰɘɚŬɛɓŬɜɧɛŬůŰŮ. ũɘŬ Űɞɜ 

ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ɖɚɘŬůɛɞɨ Ůɜɧɠ əŰɖɟɑɞɡ ɐ Ůɜɧɠ ɞɘəɞˊɏŭɞɡ ɡɘɞɗŮŰŮɑŰŬɘ ɖ ˊŬɟŬŭɞɢɐ Űɤɜ 

űŬɘɜɧɛŮɜɤɜ Űɟɞɢɘɩɜ Űɞɡ ɐɚɘɞɡ, ŭɖɚŬŭɐ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ɖ ɔɖ ˊŬɟŬɛɏɜŮɘ ůŰŬɗŮɟɐ, Ůɜɩ ɞ 

ɐɚɘɞɠ əɘɜŮɑŰŬɘ. ȷɡŰɐ ɖ ˊŬɟŬŭɞɢɐ ŭɘŮɡəɞɚɨɜŮɘ ůŰɖ ɔŮɤɛŮŰɟɘəɐ ŬˊŮɘəɧɜɘůɖ Űɤɜ űŬɘɜɧɛŮɜɤɜ 

Űɟɞɢɘɩɜ Űɞɡ ɐɚɘɞɡ, ɞɘ ɞˊɞɑŮɠ Ŭəɞɚɞɡɗɞɨɜ ɛɘŬ ɛŮɔɎɚɖ ůɡɜŮɢɐ ůˊŮɑɟŬ.Ƀ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɞɡ 
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ɖɚɘŬůɛɞɨ ɓŬůɑɕŮŰŬɘ ůŰɖ ůɡůɢɏŰɘůɖ Űɤɜ ɔŮɤɛŮŰɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ əŰɖɟɑɞɡ ɛŮ ŰŬ 

ɔŮɤɛŮŰɟɘəɎ ŭŮŭɞɛɏɜŬ Űɖɠ ŮəɎůŰɞŰŮ ɗɏůɖɠ Űɞɡ ɐɚɘɞ. ȼ ȺɚɚŬŭŬ ŬɜɖəŮɘ ůŰɞ  ɓɞɟŮɘɞ 

ɖɛɘůűŬɘɟɘɞ ɛŮ ŬˊɞŰŮɚŮůɛŬ ɞ ɖɚɘɞɠ ɜŬ ɓɟɘůəŮŰŬɘ ůŰɖɜ ɡɣɖɚɞŰŮɟɖ ɗŮůɖ Űɞɡ əŬŰŬ Űɖ 

ɛŮůɖɛɓɟɑŬ Űɖɠ 21ɖɠ Ƚɞɡɜɘɞɡ ɞˊɞɡ ŮɛűŬɜɘɕŮŰŬɘ əŬɘ ɖ ɛŮɔŬɚɡŰŮɟɖ ɛŮɟŬ Űɞɡ ŮŰɞɡɠ.Ⱥɜɤ əŬŰŬ 

Űɖɜ 21ɖ  ȹŮəŮɛɓɟɘɞɡ ɞ ɖɚɘɞɠ ŮɢŮɘ Űɖ ɢŬɛɖɚɞŰŮɟɖ ɗŮůɖ ɛŮ ŬˊɞŰŮɚŮůɛŬ ɜŬ ŮɢŮɘ Űɖ 

ɛɘəɟɞŰŮɟɖ ŭɘŬɟəŮɘŬ Űɞɡ.ɇɏɚɞɠ ɏɢɞɡɛŮ ɎɚɚŮɠ ŭɨɞ ɘůɖɛŮɟɑŮɠ ɛŮ ŭɘɎɟəŮɘŬ ɛɏɟŬɠ əŬɘ ɜɨɢŰŬɠ  

ɑůŮɠ əŬɘ ɖɚɘŬəɏɠ ŬəŰɑɜŮɠ əɎɗŮŰŮɠ ůŰɞɜ ȽůɖɛŮɟɘɜɧ.  

 

 

 
ȺɘəɧɜŬ 1.3 ȼɚɘŬəɏɠ Űɟɞɢɘɏɠ əŬɘ ɘůɖɛŮɟɑŮɠ 

 

ü ŪŮɟɛɞəɟŬůɘŬ 

ũɘŬ Űɖ ŭɘŬəɨɛŬɜůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ, Űɞ ɜɏɞ əɏɚɡűɞɠ ɜŬ 

ůɢŮŭɘŬůŰŮɑ ɏŰůɘ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɑůŮɘ ˊɘɗŬɜɏɠ ŬəɟŬɑŬ ɢŬɛɖɚɏɠ ɐ ɡɣɖɚɏɠ 

ɗŮɟɛɞəɟŬůɑŮɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ ɐ ůŮ ůˊɎɜɘŮɠ  ˊŮɟɘˊŰɩůŮɘɠ, ŬəɧɛŬ əŬɘ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɑŭɘŬɠ ɖɛɏɟŬɠ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŮ ˊŮɟɘɓɎɚɚɞɜ Ůɟɐɛɞɡ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ 

Űɖɠ ɖɛɏɟŬɠ ɖ ɔɖ, ɧˊɤɠ əŬɘ ɞ ŬɏɟŬɠ ˊɞɡ Űɖɜ ˊŮɟɘɓɎɚɚŮɘ, ɗŮɟɛŬɑɜŮŰŬɘ Ŭˊɧ Űɖɜ 

ˊɟɞůˊɑˊŰɞɡůŬ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ, Ůɜɩ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɜɨɢŰŬɠ ɖ ŮˊŬɜŮəˊɞɛˊɐ Űɖɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ ůŰɞ ŭɘɎůŰɖɛŬ ůɡɜŰŮɚŮɑ ůŰɖ ɛŮɑɤůɖ Űɖɠ.  ȳůɞɜ ŬűɞɟɎ Űɖ ɗŮɟɛɞəɟŬůɘŬəɐ 
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ŭɘŬəɨɛŬɜůɖ ŮˊɘŭɘɩəɞɜŰŬɘ ůŰɞ ŮůɤŰŮɟɘəɧ ůɡɜɗɐəŮɠ ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ ˊɞɡ əɡɛŬɑɜɞɜŰŬɘ 

ɛŮŰŬɝɨ 20ɞ -26ɞ C ůŮ ůɡɜɗɐəŮɠ ɝɖɟɞɨ ɓɞɚɓɞɨ. 

ü ȷɜŮɛɞɠ  

ȾɎɗŮ əŰɑɟɘɞ ŬɚɚɎ əŬɘ ɞɘ ɢɟɐůŰŮɠ ŮˊɖɟŮɎɕɞɜŰŬɘ ɎɛŮůŬ Ŭˊɞ ŭɨɞ ůɖɛŬɜŰɘəɏɠ 

ˊŬɟŬɛɏŰɟɞɡɠ Űɖ ŭɘŮɨɗɡɜůɖ əŬɘ Űɖɜ ɏɜŰŬůɖ Űɞɡ Ŭɜɏɛɞɡ . ȼ ŰŬɢɨŰɖŰŬ ɚɧɔɤ űɡůɘəɐɠ 

ɛŮŰŬűɞɟɎɠ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɞ Ŭɜɗɟɩˊɘɜɞ ůɩɛŬ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 0,1 m/sec. ɉŬɛɖɚɧŰŮɟŮɠ 

Űɘɛɏɠ ŭɑɜɞɡɜ Űɖɜ Ŭɑůɗɖůɖ ůŰŬůɘɛɧŰɖŰŬɠ əŬɘ ɖ ŬˊɞɓŬɚɚɧɛŮɜɖ ɗŮɟɛɧŰɖŰŬ ŬˊɞɛŬəɟɨɜŮŰŬɘ 

ŭɡůəɞɚɧŰŮɟŬ, Ůɜɩ Űɘɛɏɠ ɡɣɖɚɧŰŮɟŮɠ Ŭˊɧ 0,2 m/sec ŭɑɜɞɡɜ Űɖɜ Ŭɑůɗɖůɖ ɣɡɢɟɞɨ ɟŮɨɛŬŰɞɠ. 

ȼ ɛŮɚɏŰɖ əŬɘ əŬŰŬɜɧɖůɖ Űɤɜ əŬŰŮɡɗɨɜůŮɤɜ Űɞɡ Ŭɜɏɛɞɡ ůɡɜŰŮɚŮɑ ůŰɞɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧ 

űɡůɘəɧ ŬŮɟɘůɛɧ əŬɘ Űɖɜ ˊɘɗŬɜɐ ˊɟɞůŰŬůɑŬ Űɞɡ əŮɚɨűɞɡɠ ɐ Űɖɜ ŬɜɎˊŰɡɝɐ Űɞɡ ˊɟɞɠ ŬɡŰɞɨɠ. 

1.3.2 ȷůŰɘəɧ ɄŮɟɘɓɎɚɚɞɜ 

ɆŰɞ ŮůɤŰŮɟɘəɧ ɛɘŬɠ ŬůŰɘəɐɠ ˊŮɟɘɞɢɐɠ, ůɡɢɜɎ ŮɜŰɞˊɑɕɞɜŰŬɘ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ ůŰɞ 

əɚɑɛŬ Ŭˊɧ Űɧˊɞ ůŮ Űɧˊɞ ůŮ ŬˊɧůŰŬůɖ Ŭəɧɛɖ əŬɘ ɛŮɟɘəɩɜ ɢɘɚɘɞɛɏŰɟɤɜ, ŭɘŬɛɞɟűɩɜɞɜŰŬɠ 

ɏŰůɘ ɏɜŬ ɛɘəɟɐɠ əɚɑɛŬəŬɠ ˊɟɧŰɡˊɞ Űɞɡ əɚɑɛŬŰɞɠ, Űɞ ɚŮɔɧɛŮɜɞ "ɛɘəɟɞəɚɑɛŬ" .Ƀɘ 

ůɖɛŬɜŰɘəɧŰŮɟɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɞ ɛɘəɟɞəɚɑɛŬ ŮɑɜŬɘ: ɖ ŰɞˊɞɔɟŬűɑŬ, Űɞ 

ŬɜɎɔɚɡűɞ Űɞɡ ŮŭɎűɞɡɠ, ɞɘ ŮˊɘűɎɜŮɘŮɠ ŮŭŬűɞəɎ-ɚɡɣɖɠ əŬɘ ɖ ŬůŰɘəɐ ɛɞɟűɞɚɞɔɑŬ .ũŮɜɘəɎ, 

Űɞ ɛɞɜŬŭɘəɧ ɛɘəɟɞəɚɑɛŬ Űɖɠ əɎɗŮ ˊɧɚɖɠ ŮɑɜŬɘ ŬˊɞŰɏɚŮůɛŬ Űɞɡ ˊɞɚɡůɨɜɗŮŰɞɡ ŭɞɛɖɛɏɜɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ, Űɖɠ ˊɞůɧŰɖŰŬɠ Űɞɡ ˊɟŬůɑɜɞɡ əŬɘ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. ȳɚŬ 

ŬɡŰɎ, ŭɖɛɘɞɡɟɔɞɨɜ ɛɘŬ ɗŮɟɛɞəɟŬůɘŬəɐ ŭɘŬűɞɟɎ ŬɜɎɛŮůŬ ůŰɘɠ ŬůŰɘəɏɠ əŬɘ Űɘɠ ˊŮɟɘŬůŰɘəɏɠ 

ˊŮɟɘɞɢɏɠ . 

ɆɐɛŮɟŬ, ˊŬɟŬŰɖɟŮɑŰŬɘ əɡɟɑɤɠ ɖ ŭɘŬɛɧɟűɤůɖ ŬɟəŮŰɎ ɡɣɖɚɧŰŮɟɤɜ ɗŮɟɛɞəɟŬůɘɩɜ 

ůŰŬ ŬůŰɘəɎ əɏɜŰɟŬ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ˊŮɟɘŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ əŬɘ Űɖɜ ɨˊŬɘɗɟɞ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ 

Űɞ ɚŮɔɧɛŮɜɞ űŬɘɜɧɛŮɜɞ Űɖɠ "ŬůŰɘəɐɠ ɗŮɟɛɘəɐɠ ɜɖůɑŭŬɠ". ɇɞ űŬɘɜɧɛŮɜɞ ŬɡŰɧ ŮɑɜŬɘ 

ŮɜŰɞɜɧŰŮɟɞ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɜɨɢŰŬɠ. ȺɘŭɘəɧŰŮɟŬ, əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ɗŮɟɘɜɩɜ 

ɛɖɜɩɜ ŮˊɘŭɟɎ ůɖɛŬɜŰɘəɎ ůŰɞ əɚɑɛŬ Űɤɜ ˊɧɚŮɤɜ əŬɘ əŬŰ' ŮˊɏəŰŬůɖ ůŰɖɜ ˊɞɘɧŰɖŰŬ ɕɤɐɠ 

Űɤɜ əŬŰɞɑəɤɜ Űɞɡɠ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ ŬɡɝɎɜŮɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ŭɟɞ-ůɘůɛɧ əŬɘ ůɡɜŮˊɩɠ 

ŬɡɝɎɜŮŰŬɘ ɖ ŮɜŮɟɔŮɘŬəɐ əŬŰŬɜɎɚɤůɖ ɛŮ ɧŰɘ ŬɡŰɧ ůɡɜŮˊɎɔŮŰŬɘ (Ŭɘɢɛɐ ŮɜŮɟɔŮɘŬəɐɠ ɕɐŰɖůɖɠ 

əŬɘ ɡɣɖɚɏɠ Űɘɛɏɠ ŮɜŮɟɔŮɘŬəɐɠ əŬŰŬɜɎɚɤůɖɠ) .ȯɚɚɤůŰŮ, ɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ ŬɜɎɛŮůŬ ůŰɞ 

ŮɜŮɟɔŮɘŬəɧ ɘůɞɕɨɔɘɞ Ůɜɧɠ əŰɘɟɑɞɡ ɛŮ Űɞ ŬůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɨɟɤ Ŭˊɧ ŬɡŰɧ, ŮɑɜŬɘ əɞɘɜɎ 

ŬˊɞŭŮəŰɐ. 
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Ƀ ɛŮŰɟɘŬůɛɧɠ, Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ ŬůŰɘəɐɠ ɗŮɟɛɘəɐɠ ɜɖůɑŭŬɠ ŬˊɞŰŮɚŮɑ ɏɜŬ ůŰɞɘɢŮɑɞ 

əɚŮɘŭɑ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ Űɤɜ ˊɧɚŮɤɜ əŬɘ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɤɗŮɑ ɛɏůŬ 

Ŭˊɧ Űɖ ɓŮɚŰɑɤůɖ Űɞɡ ŬůŰɘəɞɨ ɛɘəɟɞəɚɑɛŬŰɞɠ, ŮˊŮɛɓŬɑɜɞɜŰŬɠ ŭɖɚŬŭɐ Űɧůɞ ůŰɞ əŰɘɟɘŬəɧ 

ŬˊɧɗŮɛŬ Űɤɜ ˊɧɚŮɤɜ ɧůɞ əŬɘ ůŰɞɡɠ ɡˊŬɑɗɟɘɞɡɠ ɢɩɟɞɡɠ Űɞɡɠ. 

 
ȺɘəɧɜŬ 1.4 ūŬɘɜɧɛŮɜɞ ŬůŰɘəɐɠ ɗŮɟɛɘəɐɠ ɜɖůɑŭŬɠ 
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ȾȺūȷȿȷȽɃ 2: ɄȷŪȼɇȽȾɃɆ ȼȿȽȷȾɃɆ 

ɆɉȺȹȽȷɆɀɃɆ 

2.1  ȼɚɘŬəɐ ȺɜɏɟɔŮɘŬ 

Ƀ ɐɚɘɞɠ ŮɑɜŬɘ ɖ ɓŬůɘəɐ ˊɖɔɐ ŮɜɏɟɔŮɘŬɠ Űɞɡ ˊɚŬɜɐŰɖ ɛŬɠ. Ƀ ȱɚɘɞɠ ŮɑɜŬɘ ŬˊɚŬɜɐɠ 

ŬůŰɏɟŬɠ ɛɏůɞɡ ɛŮɔɏɗɞɡɠ ˊɞɡ ɚɧɔɤ Űɤɜ ɛŮɔɎɚɤɜ ɗŮɟɛɞəɟŬůɘɩɜ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ Űɞɜ 

ůɡɜɗɏŰɞɡɜ, ɛŮŰŬɝɨ Űɤɜ ɞˊɞɑɤɜ əŬɘ Űɞ ɡŭɟɞɔɧɜɞ, ŰŬ ɛɧɟɘŬ ŬɚɚɎ əŬɘ ŰŬ ɎŰɞɛɎ Űɞɡɠ 

ɓɟɑůəɞɜŰŬɘ ůŮ ɛɘŬ əŬŰɎůŰŬůɖ " ɜɏűɞɡɠ " ɗŮŰɘəɩɜ əŬɘ ŬɟɜɖŰɘəɩɜ űɞɟŰɑɤɜ ɐ əŬŰɎůŰŬůɖ 

ˊɚɎůɛŬŰɞɠ, ɧˊɤɠ ɞɜɞɛɎůŰɖəŮ. 

 
ȺɘəɧɜŬ 2.1 Ƀɘ ŬɜŬɚɨůŮɘɠ Űɤɜ ŬəŰɘɜɩɜ Űɞɡ ȱɚɘɞɡ 

 

Ɇ' ŬɡŰɏɠ Űɘɠ ɗŮɟɛɞəɟŬůɑŮɠ, ɛŮɟɘəɩɜ ŮəŬŰɞɛɛɡɟɑɤɜ ɞC, ɞɘ ŰŬɢɨŰŬŰŬ əɘɜɞɨɛŮɜɞɘ 

ˊɡɟɐɜŮɠ ɡŭɟɞɔɧɜɞɡ (H) ůɡůůɤɛŬŰɩɜɞɜŰŬɘ, ɡˊŮɟɜɘəɩɜŰŬɠ Űɘɠ ɛŮŰŬɝɨ Űɞɡɠ ŬˊɤůŰɘəɏɠ 

ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɏɠ ŭɡɜɎɛŮɘɠ əŬɘ ŭɖɛɘɞɡɟɔɞɨɜ ˊɡɟɐɜŮɠ Űɞɡ ůŰɞɘɢŮɑɞɡ ɖɚɑɞɡ (ȼe). ȼ 

ˊɡɟɖɜɘəɐ ŬɡŰɐ ŬɜŰɑŭɟŬůɖ ůɨɜŰɖɝɖ ˊɡɟɐɜɤɜ ŮɑɜŬɘ ŮɝɩɗŮɟɛɖ əŬɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖ 

ɔɜɤůŰɐ ɛŬɠ ɏəɚɡůɖ ŰŮɟɎůŰɘɤɜ ˊɞůɞŰɐŰɤɜ ŮɜɏɟɔŮɘŬɠ ɐ ɗŮɟɛɧŰɖŰŬɠ ɐ ɧˊɤɠ ůɡɜɖɗɑɕŮŰŬɘ ɜŬ 

ɚɏɔŮŰŬɘ, ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ, ˊɞɡ ŬəŰɘɜɞɓɞɚŮɑŰŬɘ ˊɟɞɠ ɧɚŮɠ Űɘɠ əŬŰŮɡɗɨɜůŮɘɠ ůŰɞ ŭɘɎůŰɖɛŬ. 

ȷɜ əŬɘ ŬɡŰɧ ůɡɛɓŬɑɜŮɘ ůɡɜŮɢɩɠ Ůŭɩ əŬɘ 5 ŭɘůŮəŬŰɞɛɛɨɟɘŬ ɢɟɧɜɘŬ ˊŮɟɑˊɞɡ, ɞ ɐɚɘɞɠ 

ŭɘŬɗɏŰŮɘ ŰŮɟɎůŰɘŮɠ ˊɞůɧŰɖŰŮɠ ɡŭɟɞɔɧɜɞɡ əŬɘ ŭŮɜ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ɡˊɎɟɝŮɘ ɛŮɑɤůɖ Űɖɠ 

ŮɜɏɟɔŮɘŬɠ ˊɞɡ ŬəŰɘɜɞɓɞɚŮɑŰŬɘ Ŭˊɧ ŬɡŰɧɜ. ɆŰɞ ɛŮɔŬɚɨŰŮɟɞ ŰɛɐɛŬ Űɖɠ ɢɩɟŬ ɛŬɠ ɖ 

ɖɚɘɞűɎɜŮɘŬ ŭɘŬɟəŮɑ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 2700 ɩɟŮɠ Űɞ ɢɟɧɜɞ. ɆŰɖ ȹɡŰɘəɐ ɀŬəŮŭɞɜɑŬ əŬɘ Űɖɜ 

ȱˊŮɘɟɞ ŮɛűŬɜɑɕŮɘ Űɘɠ ɛɘəɟɧŰŮɟŮɠ Űɘɛɏɠ əɡɛŬɘɜɧɛŮɜɖ Ŭˊɧ 2200 ɤɠ 2300 ɩɟŮɠ, Ůɜɩ ůŰɖ 

Ʌɧŭɞ əŬɘ Űɖ ɜɧŰɘŬ ȾɟɐŰɖ ɝŮˊŮɟɜɎ Űɘɠ 3100 ɩɟŮɠ ŮŰɖůɑɤɠ. 
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ȼ əɨɟɘŬ əŬɘ ˊɟɤŰŬɟɢɘəɐ ˊɖɔɐ ŮɜɏɟɔŮɘŬɠ ɔɘŬ Űɖ ɔɖ ŮɑɜŬɘ ɞ ȱɚɘɞɠ ɛŬɠ. ɈˊɎɟɢŮɘ ŰɑˊɞŰŬ 

ˊɎɜɤ ůŰɖ ɔɖ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɡˊɎɟɢŮɘ, ɜŬ ɕŮɘ əŬɘ ɜŬ əɘɜŮɑŰŬɘ, ɢɤɟɑɠ Űɖ ɕɤɞɔɧɜɞ 

ŮɜɏɟɔŮɘŬ Űɞɡ ɐɚɘɞɡ; ȹŮɜ ŮɑɜŬɘ ˊŬɟɎɝŮɜɞ, ɚɞɘˊɧɜ, ˊɞɡ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ŬɟɢŬɑɞɡɠ ɚŬɞɨɠ, ɞ 

ȱɚɘɞɠ ɐŰŬɜ ɞ ɀŮɔɎɚɞɠ ŪŮɧɠ, ɞ ȹɖɛɘɞɡɟɔɧɠ, ˊŬɑɟɜɞɜŰŬɠ ŭɘŬűɞɟŮŰɘəɏɠ ɛɞɟűɏɠ Ŭˊɧ ɢɩɟŬ 

ůŮ ɢɩɟŬ əɘ Ŭˊɧ Ůˊɞɢɐ ůŮ Ůˊɞɢɐ. ȷˊɧ ˊɞɚɨ ɜɤɟɑɠ ɞɘ Ɏɜɗɟɤˊɞɘ ŮɑɢŬɜ əŬŰŬɚɎɓŮɘ Űɖɜ 

ŮɝŬɘɟŮŰɘəɐ ůɖɛŬůɑŬ ˊɞɡ ŮɑɢŮ ɔɘŬ Űɖ ɕɤɐ Űɞɡ əɧůɛɞɡ ɛŬɠ əŬɘ Űɞɜ ˊŮɟɘɏɓŬɚŬɜ ɛŮ ŭɏɞɠ əŬɘ 

ůŮɓŬůɛɧ, ɞɘ ŭŮ ŮəɚŮɑɣŮɘɠ Űɞɡ ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɜ ůŬɜ ɛŮɔɎɚŮɠ əŬŰŬůŰɟɞűɏɠ əɘ ɐŰŬɜ ɏɜŭŮɘɝɖ 

ˊɤɠ ɞ ŪŮɧɠ ŬˊɏůŰɟŮűŮ Űɞ ˊɟɧůɤˊɧ Űɞɡ Ŭˊɧ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ, ůɑɔɞɡɟŬ ɔɘŬ əɎˊɞɘɞ ɚɎɗɞɠ 

Űɞɡɠ. ɆɐɛŮɟŬ ɝɏɟɞɡɛŮ ɧŰɘ ɞ ɐɚɘɞɠ ŮɑɜŬɘ ɏɜŬ ˊɨɟɘɜɞ ɞɡɟɎɜɘɞ ůɩɛŬ ˊɞɡ ŬˊɞɓɎɚɚŮɘ ˊɟɞɠ Űɞ 

ɖɚɘŬəɧ ɛŬɠ ůɨůŰɖɛŬ ˊɞůɧŰɖŰŮɠ ɗŮɟɛɧŰɖŰŬɠ ɛɏůɤ Űɤɜ ŮəɟɐɝŮɤɜ ˊɞɡ ɔɑɜɞɜŰŬɘ ůŰɖɜ 

ŮˊɘűɎɜŮɘɎ Űɞɡ. ȷɚɚɎ ɧůɞ əɘ Ŭɜ ɖ ŮˊɘůŰɐɛɖ əɘ ɞɘ ŬɜŬɚɨůŮɘɠ ɏɢɞɡɜ ɛŮɘɩůŮɘ Űɞ ɛɡůŰɐɟɘɞ ˊɞɡ 

Űɞɜ ˊŮɟɘɏɓŬɚŮ ůŮ Ɏɚɚɞɡɠ əŬɘɟɞɨɠ, Ɏɚɚɞ Űɧůɞ ɏɢɞɡɜ ŮɜɘůɢɨůŮɘ Űɖɜ Ɏˊɞɣɖ ɧŰɘ ɢɤɟɑɠ Űɞɜ 

ɐɚɘɞ ɖ ɔɖ ɗŬ ɐŰŬɜ ɏɜŬɠ ɛɘəɟɧɠ, ˊŬɔɤɛɏɜɞɠ, ɜŮəɟɧɠ ˊɚŬɜɐŰɖɠ, əŬɘ ɧŰɘ ɧɚŬ ɧůŬ ɓɟɑůəɞɜŰŬɘ 

ˊɎɜɤ ůô ŬɡŰɐɜ əŬɘ Űɖɜ ˊɚɞɡŰɑɕɞɡɜ ɛŮ Űɖɜ ˊɞɘəɘɚɑŬ əŬɘ Űɖ ɕɤɐ Űɞɡɠ ɞűŮɑɚɞɡɜ Űɖɜ ɨˊŬɟɝɐ 

Űɞɡɠ ůŰɞɜ ɐɚɘɞ. ȼ ŬəŰɘɜɞɓɞɚɑŬ Űɞɡ ȱɚɘɞɡ, ɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ, ɧˊɤɠ ɏɢɞɡɛŮ ůɡɜɖɗɑůŮɘ 

ɜŬ Űɖ ɚɏɛŮ, ɏɢŮɘ ŰɟɞűɞŭɞŰɐůŮɘ əɘ ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ŰɟɞűɞŭɞŰŮɑ ɛŮ ŮɜɏɟɔŮɘŬ ɧɚŮɠ ůɢŮŭɧɜ Űɘɠ 

ŬɜŬɜŮɩůɘɛŮɠ əŬɘ ɛɖ ŬɜŬɜŮɩůɘɛŮɠ ˊɖɔɏɠ ŮɜɏɟɔŮɘŬɠ. ȼ ŮɜɏɟɔŮɘŬ Űɞɡ ȱɚɘɞɡ ŮɑɜŬɘ, ɧɛɤɠ, əŬɘ 

Ŭˊɧ ɛɧɜɖ Űɖɠ ɛɘŬ ůɖɛŬɜŰɘəɐ ˊɖɔɐ ŮɜɏɟɔŮɘŬɠ, Űɖɜ ɞˊɞɑŬ ŬɝɘɞˊɞɑɖůŮ ɞ Ɏɜɗɟɤˊɞɠ Ŭˊɧ Űɖɜ 

ŬɟɢŬɑŬ Ůˊɞɢɐ ɏɤɠ ůɐɛŮɟŬ. 

ȼ ŬəŰɘɜɞɓɞɚɑŬ Űɞɡ ɐɚɘɞɡ ɧɢɘ ɛɧɜɞ ŭɑɜŮɘ űɤɠ, ŬɚɚɎ Ůˊɑůɖɠ ɗŮɟɛŬɑɜŮɘ ŰŬ ůɩɛŬŰŬ ůŰŬ 

ɞˊɞɑŬ ˊɟɞůˊɑˊŰŮɘ. ȷɡŰɐ Űɖ ɗŮɟɛɧŰɖŰŬ ɛˊɞɟɞɨɛŮ ŮɑŰŮ ɜŬ Űɖ ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ Ŭɛɏůɤɠ, 

əŬɗɩɠ ɏɟɢŮŰŬɘ Ŭˊɧ Űɞɜ ɐɚɘɞ, ŮɑŰŮ ɜŬ Űɖɜ ŬˊɞɗɖəŮɨůɞɡɛŮ ɛŮ ŰŮɢɜɖŰɎ ɛɏůŬ əŬɘ ɜŬ Űɖ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ ɧŰŬɜ Űɖ ɢɟŮɘŬůŰɞɨɛŮ. ȿɘɔɧŰŮɟɞ ɔɜɤůŰɧ ŮɑɜŬɘ ɧŰɘ ɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ 

ŬɚɚɎɕŮɘ əŬɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ əɎˊɞɘɤɜ ɡɚɘəɩɜ (Űɤɜ ɖɛɘŬɔɤɔɩɜ), ˊɞɡ ˊŬɟɎɔɞɡɜ ɏŰůɘ ɖɚŮəŰɟɘəɧ 

ɟŮɨɛŬ. 

 ũɘŬ ɜŬ ŮəɛŮŰŬɚɚŮɡŰɞɨɛŮ ɧůɞ ɔɑɜŮŰŬɘ ˊɘɞ ŬˊɞŭɞŰɘəɎ Űɖɜ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ, ˊɟɏˊŮɘ ɜŬ 

ɏɢɞɡɛŮ ůŰɞ ɜɞɡ ɛŬɠ ˊɩɠ ɛŮŰŬɓɎɚɚŮŰŬɘ ɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ, Űɞɡ 

ɛɐɜŬ əŬɘ Űɞɡ ɏŰɞɡɠ. ɆŰɘɠ ɢɩɟŮɠ Űɞɡ ɓɞɟŮɑɞɡ ɖɛɘůűŬɘɟɑɞɡ, ɧˊɤɠ ɖ ȺɚɚɎŭŬ, ɞɘ ŮˊɘűɎɜŮɘŮɠ 

ˊɞɡ ŮɑɜŬɘ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜŮɠ ůŰɞ ɜɧŰɞ ŭɏɢɞɜŰŬɘ ˊŮɟɘůůɧŰŮɟɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ. 

Ⱥˊɑůɖɠ, Űɞ əŬɚɞəŬɑɟɘ, ɞ ɐɚɘɞɠ ŮɑɜŬɘ ɣɖɚɎ ɤɠ ˊɟɞɠ Űɞɜ ɞɟɑɕɞɜŰŬ, Ůɜɩ Űɞ ɢŮɘɛɩɜŬ ŮɑɜŬɘ 

ɢŬɛɖɚɎ. 
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ɀˊɞɟɞɨɛŮ ɜŬ ŬɝɘɞˊɞɘɐůɞɡɛŮ Űɖɜ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ɔɘŬ ŮɜŮɟɔŮɘŬəɞɨɠ ůəɞˊɞɨɠ, 

ŮɑŰŮ ɔɘŬ ɜŬ ˊɟɞůɚɎɓɞɡɛŮ ŪŮɟɛɧŰɖŰŬ Ŭˊɧ Űɞɜ ȱɚɘɞ, ŮɑŰŮ ɔɘŬ ɜŬ ˊŬɟɎɔɞɡɛŮ ȼɚŮəŰɟɘəɧ 

ɟŮɨɛŬ Ŭˊɧ Űɞɜ ȱɚɘo 

ȼɚɘŬəɐ ŮɜɏɟɔŮɘŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Űɞ ůɨɜɞɚɞ Űɤɜ ŭɘŬűɧɟɤɜ ɛɞɟűɩɜ ŮɜɏɟɔŮɘŬɠ ˊɞɡ 

ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞɜ ȱɚɘɞ. ɇɏŰɞɘŮɠ ŮɑɜŬɘ Űɞ űɤɠ ɐ űɤŰŮɘɜɐ ŮɜɏɟɔŮɘŬ, ɖ ɗŮɟɛɧŰɖŰŬ ɐ 

ɗŮɟɛɘəɐ ŮɜɏɟɔŮɘŬ əŬɗɩɠ əŬɘ ŭɘɎűɞɟŮɠ ŬəŰɘɜɞɓɞɚɑŮɠ ɐ ŮɜɏɟɔŮɘŬ ŬəŰɘɜɞɓɞɚɑŬɠ. 

ȼ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ ůŰɞ ůɨɜɞɚɧ Űɖɠ ŮɑɜŬɘ ˊɟŬəŰɘəɎ ŬɜŮɝɎɜŰɚɖŰɖ, Ŭűɞɨ ˊɟɞɏɟɢŮŰŬɘ 

Ŭˊɧ Űɞɜ ɐɚɘɞ, əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ŭŮɜ ɡˊɎɟɢɞɡɜ ˊŮɟɘɞɟɘůɛɞɑ ɢɩɟɞɡ əŬɘ ɢɟɧɜɞɡ ɔɘŬ Űɖɜ 

ŮəɛŮŰɎɚɚŮɡůɐ Űɖɠ. ȳůɞɜ ŬűɞɟɎ Űɖɜ ŮəɛŮŰɎɚɚŮɡůɖ Űɖɠ ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ, ɗŬ ɛˊɞɟɞɨůŬɛŮ 

ɜŬ ˊɞɨɛŮ ɧŰɘ ɢɤɟɑɕŮŰŬɘ ůŮ ŰɟŮɘɠ əŬŰɖɔɞɟɑŮɠ ŮűŬɟɛɞɔɩɜ: ŰŬ ˊŬɗɖŰɘəɎ ɖɚɘŬəɎ ůɡůŰɐɛŬŰŬ, 

ŰŬ ŮɜŮɟɔɖŰɘəɎ ɖɚɘŬəɎ ůɡůŰɐɛŬŰŬ, əŬɘ ŰŬ űɤŰɞɓɞɚŰŬɥəɎ ůɡůŰɐɛŬŰŬ. ɇŬ ˊŬɗɖŰɘəɎ əŬɘ ŰŬ 

ŮɜŮɟɔɖŰɘəɎ ɖɚɘŬəɎ ůɡůŰɐɛŬŰŬ ŮəɛŮŰŬɚɚŮɨɞɜŰŬɘ Űɖ ɗŮɟɛɧŰɖŰŬ ˊɞɡ ŮəˊɏɛˊŮŰŬɘ ɛɏůɤ Űɖɠ 

ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ, Ůɜɩ ŰŬ űɤŰɞɓɞɚŰŬɥəɎ ůɡůŰɐɛŬŰŬ ůŰɖɟɑɕɞɜŰŬɘ ůŰɖ ɛŮŰŬŰɟɞˊɐ Űɖɠ 

ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŮ ɖɚŮəŰɟɘəɧ ɟŮɨɛŬ ɛɏůɤ Űɞɡ űɤŰɞɓɞɚŰŬɥəɞɨ űŬɘɜɞɛɏɜɞɡ. 

 
ȺɘəɧɜŬ 2.2 ɇɨˊɞɘ ɖɚɘŬəɩɜ ůɡůŰɖɛɎŰɤɜ 

2.2 ɄŬɗɖŰɘəɎ ȼɚɘŬəɎ ɆɡůŰɐɛŬŰŬ 

ɄŬɗɖŰɘəɎ ɖɚɘŬəɎ ůɡůŰɐɛŬŰŬ ŮɑɜŬɘ ŮəŮɑɜŬ ˊɞɡ ŮəɛŮŰŬɚɚŮɨɞɜŰŬɘ Űɖɜ ɖɚɘŬəɐ  

ŬəŰɘɜɞɓɞɚɑŬ ɔɘŬ ɗɏɟɛŬɜůɖ ɐ ɣɨɝɖ əŬɘ ŭŮɜ əɎɜɞɡɜ ɢɟɐůɖ ɛɖɢŬɜɘəɩɜ ɛɏůɤɜ ɔɘŬ Űɖ 

ɛŮŰŬűɞɟɎ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ ˊɟɞɠ Űɞ ɢɩɟɞ. ȸŬůɑɕɞɜŰŬɘ ůŰɖ űɡůɘəɐ ɟɞɐ Űɖɠ ɗŮɟɛɘəɐɠ 

ŮɜɏɟɔŮɘŬɠ, ŮəɛŮŰŬɚɚŮɨɞɜŰŬɘ Űɘɠ űɡůɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ɡɚɘəɩɜ Űɞɡ əŰɖɟɑɞɡ əŬɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ, ɔɘŬ Űɖ ůɡɚɚɞɔɐ Űɖɠ ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ əŬɘ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɖɠ 

ɗŮɟɛɧŰɖŰŬɠ, ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ əŮɚɨűɞɡɠ (Űɞɑɢɞɡɠ, ŭɎˊŮŭŬ, ɞɟɞűɏɠ, ŭɩɛŬ). 
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2.2.1   ȸŬůɘəɏɠ ȷɟɢɏɠ ȿŮɘŰɞɡɟɔɑŬɠ 

Ƀɘ ůŰɟŬŰɖɔɘəɏɠ ˊŬɗɖŰɘəɞɨ ɖɚɘŬəɞɨ ůɢŮŭɘŬůɛɞɨ ˊɞɘəɑɚɚɞɡɜ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ Ůɘŭɘəɏɠ 

ůɡɜɗɐəŮɠ Űɞɡ əŰɘɟɑɞɡ əŬɘ Űɞ Űɞˊɘəɧ əɚɑɛŬ, ɧˊɤɠ ŮɑɜŬɘ ɖ ɗŮɟɘɜɐ əŬɘ ɖ ɢŮɘɛŮɟɘɜɐ ˊɞɟŮɑŬ Űɞɡ 

ɐɚɘɞɡ, ɐ ŭɘŬəɨɛŬɜůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ, Űɖɠ ɜɨɢŰŬɠ əŬɘ 

ɛŮŰŬɝɨ ɖɛɏɟŬɠ əŬɘ ɜɨɢŰŬɠ, ɖ ůɢŮŰɘəɐ ɡɔɟŬůɑŬ, ɖ ŰŬɢɨŰɖŰŬ əŬɘ ɖ ŭɘŮɨɗɡɜůɖ Űɤɜ Ŭɜɏɛɤɜ, ɖ 

ɏɜŰŬůɖ Űɞɡ ɐɚɘɞɡ Űɞ ɢŮɘɛɩɜŬ əŬɘ Űɞ əŬɚɞəŬɑɟɘ əŬ. 

ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ˊɟɞŰŮɑɜɞɜŰŬɘ ɛŮɟɘəɏɠ ɓŬůɘəɏɠ Ŭɟɢɏɠ: 

- ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ əŰɘɟɑɞɡ ɔɑɜŮŰŬɘ ɛŮ Űɞ ɛŮɔɎɚɞ ɎɝɞɜŬ ŰɞˊɞɗŮŰɖɛɏɜɞ ůŰɖ 

ŭɘŮɨɗɡɜůɖ ŬɜŬŰɞɚɐ-ŭɨůɖ 

- ŰŬ ŬɜɞɑɔɛŬŰŬ ˊɟɞůŬɜŬŰɞɚɑɕɞɜŰŬɘ əŬɘ Űɞ ɛɏɔŮɗɧɠ Űɞɡɠ ŮˊɘɚɏɔŮŰŬɘ ɏŰůɘ, ɩůŰŮ ɜŬ 

ɓŮɚŰɘůŰɞˊɞɘɞɨɜ ŰŬ ɞűɏɚɖ Ŭˊɧ Űɞɜ ɐɚɘɞ Űɞ ɢŮɘɛɩɜŬ əŬɘ ɜŬ ŰŬ ŮɚŬɢɘůŰɞˊɞɘɞɨɜ Űɞ əŬɚɞəŬɑɟɘ. 

ɀˊɞɟɞɨɜ ɜŬ ŮˊɘɚŮɔɞɨɜ ŭɘŬűɞɟŮŰɘəɎ ɛŮɔɏɗɖ ŬɜɞɘɔɛɎŰɤɜ əŬɘ ŭɘŬűɞɟŮŰɘəɎ Ůɑŭɖ ŰɕŬɛɘɩɜ ůŮ 

əɎɗŮ ɎɜɞɘɔɛŬ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɞɘ Ůˊɘɚɞɔɏɠ ŬɡŰɏɠ ɗŬ ŮɜůɤɛŬŰɤɗɞɨɜ ůŰɞɜ ŬɟɢɘŰŮəŰɞɜɘəɧ 

ůɢŮŭɘŬůɛɧ Űɞɡ əŰɘɟɑɞɡ 

- ɖ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɖɜ ɧɣɖ Űɞɡ əŰɘɟɑɞɡ ˊɞɡ ɖɚɘɎɕŮŰŬɘ 

əŬŰɎ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ Űɞ ɢŮɘɛɩɜŬ. ȷɡŰɎ ŮűɞŭɘɎɕɞɜŰŬɘ ɛŮ ɟɡɗɛɘɕɧɛŮɜŬ 

ůəɑŬůŰɟŬ, ŰŬ ɞˊɞɑŬ ŮˊɘŰɟɏˊɞɡɜ Űɞ ůəɘŬůɛɧ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ Űɞ əŬɚɞəŬɑɟɘ əŬɘ Űɞɜ ɖɚɘŬůɛɧ 

Űɞɡɠ Űɞ ɢŮɘɛɩɜŬ. 

- Ƀɘ Űɞɑɢɞɘ əŬɘ ŰŬ ŭɎˊŮŭŬ əŬŰŬůəŮɡɎɕɞɜŰŬɘ Ŭˊɧ ɡɚɘəɎ ɛŮ ɛŮɔɎɚɖ 

ɗŮɟɛɞɢɤɟɖŰɘəɧŰɖŰŬ, ɧˊɤɠ ůəɡɟɧŭŮɛŬ, ůɡɛˊŬɔɐ ɓŬɟɘɎ ŰɞɨɓɚŬ əŬɘ ˊɏŰɟŬ əŬɘ ɛˊɞɟŮɑ ɜŬ 

ŮűɞŭɘŬůŰɞɨɜ ɛŮ Ůɘŭɘəɏɠ əŬŰŬůəŮɡɏɠ. Ⱥɘŭɘəɐ ɛɏɟɘɛɜŬ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɚɖűɗŮɑ ɔɘŬ Űɞ ŭɟɞůɘůɛɧ 

Űɤɜ ůŰɞɘɢŮɑɤɜ ŬɡŰɩɜ ɛŮ ŬŮɟɘůɛɧ əŬɘ Űɘɠ ɜɨɢŰŮɠ Űɞɡ əŬɚɞəŬɘɟɘɞɨ. 

- ȺɚŬɢɘůŰɞˊɞɘŮɑŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŬɜŰŬɚɚŬɔɐɠ ɗŮɟɛɧŰɖŰŬɠ ɛŮŰŬɝɨ ŮůɤŰŮɟɘəɞɨ əŬɘ 

ŮɝɤŰŮɟɘəɞɨ ɢɩɟɞɡ, ɛŮ Űɘɠ əŬŰɎɚɚɖɚŮɠ ɛɞɜɩůŮɘɠ Űɞɡ əŮɚɨűɞɡɠ əŬɘ Űɖ ůŰŮɔŬɜɞˊɞɑɖůɐ Űɞɡ 

Ŭˊɧ Űɖɜ ŬɜŮˊɘɗɨɛɖŰɖ Ůɑůɞŭɞ Űɞɡ ŮɝɤŰŮɟɘəɞɨ ŬɏɟŬ. 

- ȺɝŬůűŬɚɑɕŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ űɡůɘəɞɨ ŬŮɟɘůɛɞɨ ɔɘŬ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ 

ŬɜŬɔəɩɜ ůŮ əɚɘɛŬŰɘůɛɧ Űɞ əŬɚɞəŬɑɟɘ. 

- ȸŮɚŰɘůŰɞˊɞɘŮɑŰŬɘ ɖ ɢɟɐůɖ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ. 
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2.2.2   ȾŬŰɖɔɞɟɑŮɠ  

Ƀɘ ŰŮɢɜɘəɏɠ ˊŬɗɖŰɘəɞɨ ɖɚɘŬəɞɨ ůɢŮŭɘŬůɛɞɨ ɛˊɞɟɞɨɜ ɜŬ Ŭˊɞŭɩůɞɡɜ ɞűɏɚɖ ˊɞɡ 

ŰŬɝɘɜɞɛɞɨɜŰŬɘ ůŮ ŰɟŮɘɠ ɛŮɔɎɚŮɠ əŬŰɖɔɞɟɑŮɠ: 

ȯɛŮůŬ ɞűɏɚɖ. ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ ŮɘůɢɤɟŮɑ ɎɛŮůŬ əŬɘ 

ŬˊɞɗɖəŮɨŮŰŬɘ ůŰɞɜ ŮůɤŰŮɟɘəɧ ɢɩɟɞ. 

ȰɛɛŮůŬ ɞűɏɚɖ. ȷɡŰɎ ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ ɛŮ Űɖɜ ɘəŬɜɧŰɖŰŬ ˊɞɡ ɏɢɞɡɜ ɞɟɘůɛɏɜŬ ŭɞɛɘəɎ 

ůŰɞɘɢŮɑŬ ɜŬ ŬˊɞɗɖəŮɨɞɡɜ Űɖɜ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ əŬɘ ŬɟɔɧŰŮɟŬ ɜŬ Űɖɜ Ŭˊɞŭɑŭɞɡɜ ůŰɞɜ 

ŮůɤŰŮɟɘəɧ ɢɩɟɞ. 

Ƀűɏɚɖ Ŭˊɧ ɖɚɘŬəɞɨɠ ɢɩɟɞɡɠ. ȾɎˊɞɘɞɘ ŮɘŭɘəɎ əŬŰŬůəŮɡŬůɛɏɜɞɘ ɢɩɟɞɘ ɧˊɤɠ ɞɘ 

ɔɡɎɚɘɜŮɠ ŮˊŮəŰɎůŮɘɠ əŬŰɞɘəɘɩɜ, ůɡɔəŮɜŰɟɩɜɞɡɜ Űɖɜ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ əŬɘ Űɖɜ Ŭˊɞŭɑŭɞɡɜ 

ůŰɞɜ ŮůɤŰŮɟɘəɧ ɢɩɟɞ əŬŰɎ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ ɢɟɖůŰɩɜ. 

ɆɨůŰɖɛŬ ɎɛŮůɞɡ əɏɟŭɞɡɠ. 

 Ƀ ˊɘɞ ůɡɜɖɗɘůɛɏɜɞɠ Űɟɧˊɞɠ ŮəɛŮŰɎɚɚŮɡůɖɠ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɔɘŬ Űɖ 

ɗɏɟɛŬɜůɖ Űɤɜ əŰɖɟɑɤɜ ŮɑɜŬɘ ɖ ŭɏůɛŮɡůɐ Űɖɠ ɛɏůŬ Ŭˊɧ ŰŬ ɔɡɎɚɘɜŬ ŬɜɞɑɔɛŬŰŬ Űɞɡ əŰɖɟɑɞɡ. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ Űɞ əŰɐɟɘɞ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ůɡɚɚɏəŰɖɠ, Ŭˊɞɗɐəɖ əŬɘ ŭɘŬɜɞɛɏŬɠ Űɖɠ 

ɗŮɟɛɧŰɖŰŬɠ . ȳɚŬ ŰŬ ŬɜɞɑɔɛŬŰŬ Űɞɡ əŰɖɟɑɞɡ ůɡɚɚɏɔɞɡɜ Űɖɜ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ (ɎɛŮůɖ 

əŬɘ ŭɘɎɢɡŰɖ) ˊɞɡ ůŰɖ ůɡɜɏɢŮɘŬ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ɗŮɟɛɧŰɖŰŬ əŬɘ ŬˊɞɗɖəŮɨŮŰŬɘ ɤɠ ɗŮɟɛɘəɐ 

ŮɜɏɟɔŮɘŬ ůŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ ɢɩɟɞɡ, ɘŭɘŬɑŰŮɟŬ ůŮ ŮəŮɑɜŬ ˊɞɡ ŭɏɢɞɜŰŬɘ ɎɛŮůŬ Űɖɜ 

ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ. ȼ ɗŮɟɛɧŰɖŰŬ ˊɞɡ ŬˊɞɗɖəŮɨŮŰŬɘ, ŬˊɞŭɑŭŮŰŬɘ ɛŮ ɢɟɞɜɘəɐ ɡůŰɏɟɖůɖ, 

ŬɜŬɚɧɔɤɠ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ ŭɞɛɘəɩɜ ůŰɞɘɢŮɑɤɜ, əŬɗôɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ 

24ɤɟɞɡ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ, ɘŭɘŬɑŰŮɟŬ ŰŬ ŭɞɛɘəɎ ɡɚɘəɎ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɖɟɑɞɡ ˊɞɡ 

ŭɏɢɞɜŰŬɘ ɎɛŮůɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ, ɜŬ ɏɢɞɡɜ ɘəŬɜɐ ŬˊɞɟɟɞűɖŰɘəɧŰɖŰŬ əŬɘ ɗŮɟɛɘəɐ ɛɎɕŬ, 

ɩůŰŮ ŬűŮɜɧɠ ɜŬ ɛŮɔɘůŰɞˊɞɘŮɑŰŬɘ ɖ ŬˊɞɚŬɓɐ Űɤɜ ɖɚɘŬəɩɜ əŮɟŭɩɜ, ŬűŮŰɏɟɞɡ ɜŬ 

ŬˊɞɗɖəŮɨŮŰŬɘ ɖ ɗŮɟɛɧŰɖŰŬ. ȰŰůɘ ɞɛŬɚɞˊɞɘɞɨɜŰŬɘ ɞɘ ɗŮɟɛɞəɟŬůɘŬəɏɠ ŭɘŬəɡɛɎɜůŮɘɠ ůŰɞɜ 

ŮůɤŰŮɟɘəɧ ɢɩɟɞ -əŬɗɩɠ ɖ ɗŮɟɛɧŰɖŰŬ Ŭˊɧ ŰŬ ŬɡɝɖɛɏɜŬ ɖɚɘŬəɎ əɏɟŭɖ ˊɞɡ ɏɢŮɘ 

ŬˊɞɗɖəŮɡŰŮɑ ŬˊŮɚŮɡɗŮɟɩɜŮŰŬɘ ůŰŬŭɘŬəɎ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɖɟɑɞɡ- ŬˊɞűŮɨɔŮŰŬɘ ɖ 

ɡˊŮɟɗɏɟɛŬɜůɖ əŬŰɎ Űɘɠ ˊŮɟɘɧŭɞɡɠ ɛŮ ɛŮɔɎɚɖ ɖɚɘɞűɎɜŮɘŬ əŬɘ ɖ ɗŮɟɛɧŰɖŰŬ ŬˊɞŭɑŭŮŰŬɘ ůŰɞ 

ɢɩɟɞ ɧŰŬɜ ŭŮɜ ɡˊɎɟɢŮɘ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ (ŬˊɞɔŮɡɛŬŰɘɜɏɠ əŬɘ ɜɡɢŰŮɟɘɜɏɠ ɩɟŮɠ). ɆŰɖ 

ɗŮɟɘɜɐ ˊŮɟɑɞŭɞ, ɛŮ Űɞ ɎɜɞɘɔɛŬ Űɤɜ ˊŬɟŬɗɨɟɤɜ Űɞ ɓɟɎŭɡ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɜɡɢŰŮɟɘɜɞɨ 

ŬŮɟɘůɛɞɨ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ɗŮɟɛɘəɐ ŬˊɞűɧɟŰɘůɖ Űɤɜ ŭɞɛɘəɩɜ ůŰɞɘɢŮɑɤɜ, ɩůŰŮ ŬɡŰɎ ɜŬ 

ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ Űɖɜ ŮˊɧɛŮɜɖ ɛɏɟŬ ɔɘŬ ɜɏŬ ŬˊɞɗɐəŮɡůɖ Űɖɠ ˊɚŮɞɜɎɕɞɡůŬɠ ɗŮɟɛɧŰɖŰŬɠ. 
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ȺɘəɧɜŬ 2.3 ɆɨůŰɖɛŬ ɎɛŮůɞɡ əɏɟŭɞɡɠ 

 

ȼ ŭɘŬűɞɟɎ Ůɜɧɠ əŰɖɟɑɞɡ ůɢŮŭɘŬůɛɏɜɞɡ ɜŬ ɗŮɟɛŬɑɜŮŰŬɘ ɛŮ Űɞ ˊŬɗɖŰɘəɧ ůɨůŰɖɛŬ Űɞɡ 

çɎɛŮůɞɡəɏɟŭɞɡɠè Ŭˊɧ ɏɜŬ əŰɐɟɘɞ ɛŮ ůɡɛɓŬŰɘəɧ ůɢŮŭɘŬůɛɧ, ŮɜŰɞˊɑɕŮŰŬɘ ůŰɖ ɗŮɟɛɘəɐ 

Ŭˊɧŭɞůɖ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ Űɞɡ əŬɘ ůŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ŮɑɜŬɘ əŬŰŬůəŮɡŬůɛɏɜŬ Ŭˊɧ 

ɡɚɘəɎ ɛŮ ɘəŬɜɐ ɗŮɟɛɞɢɤɟɖŰɘəɧŰɖŰŬ. ȷɜɎɚɞɔŬ ɛŮ Űɘɠ əɚɘɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ, Űɞ 

ůɢŮŭɘŬůɛɧ Űɞɡ əŮɚɨűɞɡɠ Űɞɡ əŰɖɟɑɞɡ, Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ, Űɞ ɛɏɔŮɗɞɠ əŬɘ Űɖ ɗɏůɖ Űɤɜ 

ŬɜɞɘɔɛɎŰɤɜ, Űɘɠ ɗŮɟɛɞűɡůɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ ŭɘŬűŬɜɞɨɠ ɡɚɘəɞɨ əŬɗɩɠ əŬɘ Űɖ ɗɏůɖ, Űɞ 

ɛɏɔŮɗɞɠ əŬɘ Űɞ ɡɚɘəɧ Űɖɠ ɗŮɟɛɘəɐɠ Ŭˊɞɗɐəɖɠ, ɖ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ ɔɘŬ ɗɏɟɛŬɜůɖ 

ɛˊɞɟŮɑ ɜŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 30% ɏɤɠ əŬɘ 100%.  

ɆɨůŰɖɛŬ ɏɛɛŮůɞɡ əɏɟŭɞɡɠ 

ȷɜɐəɞɡɜ ŰŬ ůɡůŰɐÕŬŰŬ ˊɞɡ Ŭɝɘɞˊɞɘɞɨɜ ɏÕÕŮůŬ ŰŬ ɖɚɘŬəɎ ɞűɏɚɖ ɔɘŬ Űɖɜ ɗɏɟÕŬɜůɖ 

Űɞɡ əŰɘɟɑɞɡ. ȷɡŰɎ ŰŬ ůɡůŰɐÕŬŰŬ Ŭˊɞɟɟɞűɞɨɜ Űɖɜ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ ˊɟɞůˊɑˊŰŮɘ ůŰɞ 

əɏɚɡűɞɠ əŬɘ ɨůŰŮɟŬ ŮˊɘŰɟɏˊɞɡɜ ůŰɖ ɗŮɟÕɧŰɖŰŬ ɜŬ ŭɘŮɘůŭɨůŮɘ ůŰɞɡɠ ɢɩɟɞɡɠ ŭɘŬɓɑɤůɖɠ.  

 Ƀ ɗŮɟÕɘəɧɠ Űɞɑɢɞɠ (Űɞɑɢɞɠ ÕɎɕɖɠ, ɇrombe ɐ Űɞɑɢɞɠ ɜŮɟɞɨ) Űɞ ŭɩÕŬ ɗŮɟÕɘəɐɠ 

ŬˊɞɗɐəŮɡůɖɠ əŬɘ ɞ Űɞɑɢɞɠ ÕŮŰŬɝɨ Űɞɡ ɗŮɟÕɞəɖˊɑɞɡ əŬɘ Űɞɡ ɢɩɟɞɡ ŭɘŬɓɑɤůɖɠ, ŮɑɜŬɘ ɞɘ 

əɨɟɘŮɠ ŮűŬɟÕɞɔɏɠ Űɤɜ ÕɖɢŬɜɘůÕɩɜ ɏÕÕŮůɞɡ əɏɟŭɞɡɠ.ũŮɜɘəɎ, ɧůɞ ɛŮɔŬɚɨŰŮɟŬ ŮɑɜŬɘ ŰŬ 

ŬɜɞɑɔɛŬŰŬ ůŰɞ ɜɧŰɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ ůŮ ɛɏɔŮɗɞɠ ɖ ŮˊɘűɎɜŮɘŬ 

ŬˊɞɗɐəŮɡůɖɠ, Űɧůɞ ɛŮɘɩɜŮŰŬɘ ɖ əŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ ɔɘŬ ɗɏɟɛŬɜůɖ. æŮ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ˊŬɟŬɓɚɏˊŮŰŬɘ ɧŰɘ ŰŬ ɛŮɔɎɚŬ ŬɜɞɑɔɛŬŰŬ ˊɟɞəŬɚɞɨɜ əɑɜŭɡɜɞ ɗɎɛɓɤůɖɠ əŬɘ ɛŮɑɤůɖ Űɖɠ 

ɘŭɘɤŰɘəɧŰɖŰŬɠ. ȼ ɞɟɗɞɚɞɔɘəɐ ɢɤɟɞɗɏŰɖůɖ, ˊɟɞůŰŬůɑŬ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ əŬɘ ůɡɔɢɟɧɜɤɠ ɖ 

Ŭɨɝɖůɖ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ Űɤɜ ˊŮɟɘɓŬɚɚɞɡůɩɜ ŮˊɘűŬɜŮɘɩɜ Űɞɡ űɤŰɘɕɧɛŮɜɞɡ ɢɩɟɞɡ, 

ŬˊɞɛŬəɟɨɜŮɘ Űɞɜ əɑɜŭɡɜɞ Űɖɠ ɗɎɛɓɤůɖɠ əŬɘ Űɖɠ ɞˊŰɘəɐɠ ɧɢɚɖůɖɠ. 

ɇɞɑɢɞɠ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ ɐ Űɞɑɢɞɠ ɛɎɕŬɠ ɐ ɖɚɘŬəɧɠ Űɞɑɢɞɠ  
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Ƀ Űɞɑɢɞɠ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ ŮɑɜŬɘ ɖ ůɡɜŭɡŬůɛɏɜɖ əŬŰŬůəŮɡɐ Űɞɑɢɞɡ əŬɘ 

ɡŬɚɞˊɑɜŬəŬ (ɐ Ɏɚɚɞɡ ŭɘŬűŬɜɞɨɠ ůŰɞɘɢŮɑɞɡ ɛŮ ɡɣɖɚɧ ůɡɜŰŮɚŮůŰɐ ŭɘŬˊŮɟŬŰɧŰɖŰŬɠ Űɖɠ 

ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ), ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ ŰɛɐɛŬ Űɞɡ əŰɘɟɘŬəɞɨ ˊŮɟɘɓɚɐɛŬŰɞɠ. ȷɜŬɚɧɔɤɠ 

Űɖɠ əŬŰŬůəŮɡɐɠ Űɞɡ ŭɘŬəɟɑɜŮŰŬɘ ůŮ:  

- ȼɚɘŬəɧ Űɞɑɢɞ ɛɖ ɗŮɟɛɞůɘűɤɜɘəɐɠ ɟɞɐɠ (Űoɑɢɞɠ ɛɎɕŬɠ əŬɘ ɖɚɘŬəɧɠ Űɞɑɢɞɠ ɜŮɟɞɨ)  

- ȼɚɘŬəɧ Űɞɑɢɞ ɗŮɟɛɞůɘűɤɜɘəɐɠ ɟɞɐɠ (Űɞɑɢɞɠ Trombe-Michelle)  

 

 
ȺɘəɧɜŬ 2.4 ɇɞɑɢɞɠ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ 1 

ȼ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ŭɘŬűŬɜɏɠ ůŰɞɘɢŮɑɞ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ 

ɗŮɟɛɧŰɖŰŬ ůŰɞ ɢɩɟɞ ɛŮŰŬɝɨ Űɞɡ ɡŬɚɞůŰŬůɑɞɡ əŬɘ Űɞɡ Űɞɑɢɞɡ əŬɘ ŬˊɞɗɖəŮɨŮŰŬɘ ɤɠ 

ɗŮɟɛɘəɐ ŮɜɏɟɔŮɘŬ ůŰɞɜ Űɞɑɢɞ. ȷˊɧ ŮəŮɑ ɛŮŰŬŭɑŭŮŰŬɘ ɛŮ ŬɔɤɔɘɛɧŰɖŰŬ, ɛŮ ŬəŰɘɜɞɓɞɚɑŬ ɐ əŬɘ 

ɛŮ ɛŮŰŬűɞɟɎ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ůŰɞ ɢɩɟɞ. ɇŬɡŰɧɢɟɞɜŬ Űɞ 

ŭɘŬűŬɜɏɠ ɡɚɘəɧ əŬɘ, ůŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŮˊɘˊɟɧůɗŮŰŬ əŬɘ Űɞ ŬəɑɜɖŰɞ ůŰɟɩɛŬ ŬɏɟŬ 

ɛŮŰŬɝɨ Űɞɑɢɞɡ əŬɘ ɡŬɚɞůŰŬůɑɞɡ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɛɞɜɤŰɘəɧ ůŰɟɩɛŬ ɔɘŬ Űɖ ɛŮɑɤůɖ Űɤɜ 

ɗŮɟɛɘəɩɜ ŬˊɤɚŮɘɩɜ Ŭˊɧ Űɞ ɗŮɟɛɧ Űɞɑɢɞ ˊɟɞɠ Űɞ ŮɝɤŰŮɟɘəɧ ɣɡɢɟɧ ˊŮɟɘɓɎɚɚɞɜ. 

 

  
ȺɘəɧɜŬ 2.5 ɇɞɑɢɞɠ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ 2 
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ȳůɞ ɛŮɔŬɚɨŰŮɟɖ ŬˊɞɟɟɞűɖŰɘəɧŰɖŰŬ ůŰɖɜ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ŮɛűŬɜɑɕŮɘ ɖ 

ŮɝɤŰŮɟɘəɐ ˊŬɟŮɘɎ Űɞɡ Űɞɑɢɞɡ (ɓŬűɐ ɛŮ ůəɞɨɟɞ ɢɟɩɛŬ əŬɘ Ŭŭɟɐ ŮˊɘűɎɜŮɘŬ) Űɧůɞ 

ŬɡɝɎɜŮŰŬɘ ɖ Ŭˊɧŭɞůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɆŮ Űɞɑɢɞ ɛŮ ůəɞɡɟɧɢɟɤɛɖ ŮˊɘűɎɜŮɘŬ ŬɜŬˊŰɨůůŮŰŬɘ 

ŮˊɘűŬɜŮɘŬəɐ ɗŮɟɛɞəɟŬůɑŬ ɛɏɢɟɘ əŬɘ 65ɞC.  

ȷɜɎɚɞɔŬ ɛŮ Űɞ ɡɚɘəɧ əŬŰŬůəŮɡɐɠ Űɞɡɠ, ɞɘ Űɞɑɢɞɘ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ 

ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ:  

¶ Űɞɑɢɞɡɠ ˊɞɡ ŮɑɜŬɘ əŬŰŬůəŮɡŬůɛɏɜɞɘ Ŭˊɧ ɡɚɘəɎ ŰɞɘɢɞˊɞɘɑŬɠ, ŭɖɚŬŭɐ ɢɡŰɧ 

ůəɡɟɧŭŮɛŬ,  

¶ ŰůɘɛŮɜŰɧɚɘɗɞɡɠ, ɞˊŰɧˊɚɘɜɗɞɡɠ (ˊɚɐɟŮɘɠ ɐ ɛŮ ɞˊɏɠ), ˊɏŰɟŬ əŬɘ ɤɛɞˊɚɑɜɗɞɡɠ 

əŬɘ  

¶ Űɞɑɢɞɡɠ ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ŭɞɢŮɑŬ ɛŮŰŬɚɚɘəɎ, ˊɚŬůŰɘəɎ ɐ Ŭˊɧ ɛˊŮŰɧɜ əŬɘ 

ˊŮɟɘɏɢɞɡɜ ɜŮɟɧ.  

ũɘŬ Űɖɜ əŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ Űɞɑɢɞɡ, Űɞ ɓɎɗɞɠ Űɞɡ ɗŮɟɛŬɘɜɧɛŮɜɞɡ ɢɩɟɞɡ ŭŮɜ ˊɟɏˊŮɘ 

ɜŬ ɡˊŮɟɓŬɑɜŮɘ ŰŬ 4,5 ɛŮ 6,0 ɛɏŰɟŬ, ˊɞɡ ŮɑɜŬɘ ɖ ɛɏɔɘůŰɖ ŬˊɧůŰŬůɖ ɔɘŬ ɜŬ ŮɑɜŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɐ ɖ ɗɏɟɛŬɜůɖ Űɞɡ ɢɩɟɞɡ ɛŮ Űɖɜ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ ŮəˊɏɛˊŮŰŬɘ Ŭˊɧ Űɞɜ 

ɗŮɟɛɧ Űɞɑɢɞ. 

ɇɞɑɢɞɠ Trombe-Michelle 

ɀɘŬ ˊŬɟŬɚɚŬɔɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɞ Űɞɑɢɞɠ Trombe-Michelle. ȺɑɜŬɘ ɏɜŬɠ Űɞɑɢɞɠ 

ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ əŬŰŬůəŮɡŬůɛɏɜɞɠ Ŭˊɧ ɡɚɘəɎ ŰɞɘɢɞˊɞɘɑŬɠ, ɛŮ ɗɡɟɑŭŮɠ ůŰɞ ŮˊɎɜɤ 

əŬɘ əɎŰɤ ŰɛɐɛŬ Űɞɡ ůɡɛˊŬɔɞɨɠ ŰɛɐɛŬŰɞɠ, ɞˊɧŰŮ ɖ ɛŮŰɎŭɞůɖ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ ˊɟɞɠ Űɖɜ 

ˊɚŮɡɟɎ Űɞɡ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ɔɑɜŮŰŬɘ -ŮəŰɧɠ Ŭˊɧ Űɖɜ ŬɔɤɔɘɛɧŰɖŰŬ- əŬɘ ɛŮ űɡůɘəɧ 

ɗŮɟɛɞůɘűɤɜɘůɛɧ. Ƀ ŬɏɟŬɠ, ˊɞɡ ɓɟɑůəŮŰŬɘ ɛŮŰŬɝɨ Űɞɡ ɡŬɚɞůŰŬůɑɞɡ əŬɘ Űɞɡ Űɞɑɢɞɡ, 

ɗŮɟɛŬɑɜŮŰŬɘ əŬɗɩɠ ŮűɎˊŰŮŰŬɘ ůŰɞ ɗŮɟɛɧ Űɞɑɢɞ əɘ Ŭˊɧ Űɘɠ ɗɡɟɑŭŮɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ 

ŮˊɎɜɤ ɛɏɟɞɠ Űɞɡ Űɞɑɢɞɡ ŮɘůɏɟɢŮŰŬɘ ůŰɞɜ əŬŰɞɘəɐůɘɛɞ ɢɩɟɞ, Ůɜɩ ůɡɔɢɟɧɜɤɠ ŮɘůɏɟɢŮŰŬɘ 

Ŭˊɧ Űɖɜ əɎŰɤ ɗɡɟɑŭŬ ůŰɞ ŭɘɎəŮɜɞ ɣɡɢɟɧɠ ŬɏɟŬɠ Ŭˊɧ Űɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɖɟɑɞɡ, ɞ ɞˊɞɑɞɠ 

əŬɘ ɗŮɟɛŬɑɜŮŰŬɘ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŬˊɞŭɑŭŮŰŬɘ ˊɟɧůɗŮŰɖ ɗŮɟɛɧŰɖŰŬ ůŰɞ ɢɩɟɞ ůŰɘɠ 

ˊŮɟɘɧŭɞɡɠ Űɖɠ ɖɚɘɞűɎɜŮɘŬɠ əŬɘ ɖ ɗɏɟɛŬɜůɖ Űɞɡ ɢɩɟɞɡ ŬɟɢɑɕŮɘ Ŭɛɏůɤɠ ɛŮ Űɖ ɗɏɟɛŬɜůɖ Űɞɡ 

Űɞɑɢɞɡ əŬɘ ůɡɜŮɢɑɕŮŰŬɘ ɏɤɠ 2 ɛŮ 3 ɩɟŮɠ ɛŮŰɎ Űɞ ůəɘŬůɛɧ Űɞɡ.  
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ȺɘəɧɜŬ 2.6 ɇɞɑɢɞɠ Trombe-Michelle 

 

ȾŬŰɎ Űɘɠ ɜɡɢŰŮɟɘɜɏɠ ɩɟŮɠ Űɖɠ ɢŮɘɛŮɟɘɜɐɠ ˊŮɟɘɧŭɞɡ ɞɘ ɗɡɟɑŭŮɠ ˊɟɏˊŮɘ ɜŬ əɚŮɑɜɞɡɜ 

(ŬɟəŮɑ ɛɧɜɞɜ Űɞ əɚŮɑůɘɛɞ Űɤɜ ŮˊɎɜɤ ɗɡɟɑŭɤɜ), ɩůŰŮ ɜŬ ɛɖɜ ˊɟɞəŬɚŮɑŰŬɘ ŬɜŰɑůŰɟɞűɖ 

əɡəɚɞűɞɟɑŬ Űɞɡ ŬɏɟŬ. Ƀɘ ɗɡɟɑŭŮɠ ɛˊɞɟŮɑ ɜŬ əɚŮɑɜɞɡɜ ɢŮɘɟɞəɑɜɖŰŬ ɐ ɛŮ ŬɡŰɞɛŬŰɘůɛɧ, ɛŮ 

ɢɟɞɜɞɛŮŰɟɖŰɐ ɐ ɛŮ ɗŮɟɛɘəɐ ɐ ɞˊŰɘəɐ ŭɘɏɔŮɟůɖ (ɧŰŬɜ ɛŮɘɤɗŮɑ ɖ ŮɝɤŰŮɟɘəɐ ɗŮɟɛɞəɟŬůɑŬ ɐ 

Űɞ ŮˊɑˊŮŭɞ űɤŰɘůɛɞɨ).  

Ƀɘ ɗɡɟɑŭŮɠ ŰɞˊɞɗŮŰɞɨɜŰŬɘ əŬŰɎ ɛɐəɞɠ ɧɚɞɡ Űɞɡ Űɞɑɢɞɡ əŬɘ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊɘɞ əɞɜŰɎ 

ůŰɖɜ ɞɟɞűɐ əŬɘ ůŰɞ ŭɎˊŮŭɞ. ȼ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɤɜ ŮˊɎɜɤ əŬɘ əɎŰɤ ɗɡɟɑŭɤɜ ŭŮɜ ˊɟɏˊŮɘ 

ɜŬ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ Ŭˊɧ 2.0m əŬɘ ɖ ůɡɜɞɚɘəɐ ŮˊɘűɎɜŮɘŬ Űɤɜ ɗɡɟɑŭɤɜ ɜŬ ɛɖɜ ɡˊɞɚŮɑˊŮŰŬɘ 

Űɞɡ 2% Űɖɠ ůɡɜɞɚɘəɐɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ Űɞɑɢɞɡ.  

ɇɞ ˊɎɢɞɠ Űɞɡ Űɞɑɢɞɡ, ɘŭɑɤɠ ŬɡŰɞɨ ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɢɤɟɑɠ ɗɡɟɑŭŮɠ, ŮɑɜŬɘ əŬɗɞɟɘůŰɘəɧ. 

ɇɞ ɓɏɚŰɘůŰɞ ˊɎɢɞɠ Ůɜɧɠ Űɞɑɢɞɡ ɛŮ ɡɚɘəɎ ŰɞɘɢɞˊɞɘɑŬɠ ŬɡɝɎɜŮŰŬɘ əŬɗɩɠ ŬɡɝɎɜŮŰŬɘ əŬɘ ɞ 

ůɡɜŰŮɚŮůŰɐɠ ɗŮɟɛɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Űɤɜ ɡɚɘəɩɜ. ȼ ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ ɗɡɟɑŭɤɜ ɔɑɜŮŰŬɘ 

ŬˊŬɟŬɑŰɖŰɖ ɧůɞ ŬɡɝɎɜŮɘ Űɞ ˊɎɢɞɠ Űɞɡ Űɞɑɢɞɡ, ɔɘŬŰɑ ŰɧŰŮ ɖ əɡəɚɞűɞɟɑŬ Űɞɡ ɗŮɟɛɞɨ ŬɏɟŬ 

ˊŬɑɕŮɘ ɛŮɔŬɚɨŰŮɟɞ ɟɧɚɞ ůŰɖ ɔɟɐɔɞɟɖ ɗɏɟɛŬɜůɖ Űɞɡ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ, ˊŬɟɎ ɖ ɛŮŰɎŭɞůɖ 

ɗŮɟɛɧŰɖŰŬɠ ɛŮ ŬɔɤɔɘɛɧŰɖŰŬ Ŭˊɧ Űɖɜ ŮɝɤŰŮɟɘəɐ ůŰɖɜ ŮůɤŰŮɟɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ Űɞɑɢɞɡ.  

ɇɞ ˊɎɢɞɠ Űɞɡ Űɞɑɢɞɡ ŮˊɖɟŮɎɕŮɘ əŬɘ Űɖ ŭɘŬəɨɛŬɜůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ Űɞɡ ŬɏɟŬ ůŰɞ  

ɗŮɟɛŬɘɜɧɛŮɜɞ ɢɩɟɞ. ũŮɜɘəɎ, ɧůɞ ɛŮɔŬɚɨŰŮɟɞ ŮɑɜŬɘ Űɞ ˊɎɢɞɠ Űɞɡ Űɞɑɢɞɡ Űɧůɞ 

ɛŮɔŬɚɨŰŮɟɖ ŮɑɜŬɘ ɖ ɢɟɞɜɘəɐ ɡůŰɏɟɖůɖ ůŰɖ ɛŮŰɎŭɞůɖ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ əŬɘ ɛɘəɟɧŰŮɟŮɠ ɞɘ 

ɗŮɟɛɞəɟŬůɘŬəɏɠ ŭɘŬəɡɛɎɜůŮɘɠ Űɖɠ ŮˊɘűŬɜŮɘŬəɐɠ ɗŮɟɛɞəɟŬůɑŬɠ Űɖɠ ŮůɤŰŮɟɘəɐɠ ˊŬɟŮɘɎɠ 

Űɞɡ Űɞɑɢɞɡ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ əŬɘ Űɞɡ ŬɏɟŬ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɖɟɑɞɡ.  

ɆŮ ůɢɏůɖ ɛŮ Űɘɠ ɗŮɟɛɘəɏɠ ŬˊɩɚŮɘŮɠ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ, ɖ ɢɟɖůɘɛɞˊɞɑɖůɖ ŭɘˊɚɞɨ 

ɡŬɚɞˊɑɜŬəŬ əɟɑɜŮŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɐ. ȼ ɜɡɢŰŮɟɘɜɐ əɘɜɖŰɐ ɛɧɜɤůɖ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ůŰɘɠ 

ɣɡɢɟɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ. Ⱥˊɑůɖɠ ɔɘŬ ɜŬ ɓŮɚŰɘɤɗŮɑ ɖ Ŭˊɧŭɞůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɞ Űɞɑɢɞɠ ˊɟɏˊŮɘ 
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ɜŬ ɛɞɜɤɗŮɑ Ŭˊɧ ɧɚŬ ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ ɛŮ ŰŬ ɞˊɞɑŬ ŮűɎˊŰŮŰŬɘ, ɔɘŬ ɜŬ ˊŮɟɘɞɟɘůŰɞɨɜ ɞɘ 

ɗŮɟɛɞɔɏűɡɟŮɠ.  

ũɘŬ Űɞ əŬɚɞəŬɑɟɘ, ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞɓɚŮűɗŮɑ ɖɚɘɞˊɟɞůŰŬůɑŬ əŬɘ ɜŬ Ŭɜɞɑɔɞɡɜ ŰɛɐɛŬŰŬ 

Űɞɡ ɡŬɚɞůŰŬůɑɞɡ (űŮɔɔɑŰŮɠ ɐ ɗɡɟɑŭŮɠ ůŰɞ ŮˊɎɜɤ əŬɘ əɎŰɤ ŰɛɐɛŬ Űɞɡ ɡŬɚɞůŰŬůɑɞɡ) ɔɘŬ ɜŬ 

ŮˊɘŰɟɏˊŮŰŬɘ ɖ ŭɘŬűɡɔɐ Űɞɡ ɗŮɟɛɞɨ ŬɏɟŬ, ˊɞɡ ɡˊɎɟɢŮɘ ůŰɞ ɢɩɟɞ ɛŮŰŬɝɨ ɡŬɚɞůŰŬůɑɞɡ əŬɘ 

Űɞɑɢɞɡ ˊɟɞɠ Űɞ ŮɝɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ əŬɘ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ ŬˊɞűɧɟŰɘůɖ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ 

əŬɘ ŭɟɞůɘůɛɧɠ Űɞɡ Űɞɑɢɞɡ.  

ȳŰŬɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ Űɞɑɢɞ Trombe, ˊɏɟŬɜ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ůəɑŬůɖɠ, ˊɟɏˊŮɘ ɜŬ 

əɚŮɑɜɞɡɜ ɞɘ ŮůɤŰŮɟɘəɏɠ ɗɡɟɑŭŮɠ ˊɟɞɠ Űɞ ɢɩɟɞ, ɩůŰŮ ɜŬ ɛɖ ɚŮɘŰɞɡɟɔŮɑ Űɞ ůɨůŰɖɛŬ əŬɘ 

ɛŮŰŬűɏɟŮɘ ɗŮɟɛɧ ŬɏɟŬ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɖɟɑɞɡ.  

ɆŰɞɜ Űɞɑɢɞ Trombe ɡˊɎɟɢŮɘ Ůˊɑůɖɠ ɖ ŭɡɜŬŰɧŰɖŰŬ, ɛŮ Űɖɜ ɨˊŬɟɝɖ ŬɜŰɘŭɘŬɛŮŰɟɘəɩɜ  

ŬɜɞɘɔɛɎŰɤɜ ůŰɞ ɢɩɟɞ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ɗɡɟɑŭŮɠ Űɞɡ Űɞɑɢɞɡ əŬɘ ŬɜɞɘɔɛɎŰɤɜ (űŮɔɔɘŰɩɜ) 

ůŰŬ ɡŬɚɞůŰɎůɘŬ ɜŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ŭɘŬɛˊŮɟɐɠ ŬŮɟɘůɛɧɠ ˊɞɡ ɗŬ ůɡɛɓɎɚɚŮɘ ůŰɞ ŭɟɞůɘůɛɧ 

Űɞɡ ɢɩɟɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ, ɛˊɞɟŮɑ ɜŬ ŬɜɞɑɔŮɘ ɏɜŬɠ űŮɔɔɑŰɖɠ ůŰɞ ŮˊɎɜɤ ɛɏɟɞɠ Űɞɡ 

ɡŬɚɞůŰŬůɑɞɡ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɎɜɞɘɔɛŬ Űɖɠ ɓɧɟŮɘŬɠ ɧɣɖɠ Űɞɡ əŰɖɟɑɞɡ, ŭɘŬŰɖɟɩɜŰŬɠ 

əɚŮɘůŰɐ Űɖɜ ŮˊɎɜɤ ɗɡɟɑŭŬ ŬŮɟɘůɛɞɨ Űɞɡ Űɞɑɢɞɡ əŬɘ ŬɜɞɘɢŰɐ Űɖɜ əɎŰɤ, ɜŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ 

əɑɜɖůɖ ŬɏɟŬ ůŰɞ ɢɩɟɞ(ɛŮ Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ əŬɛɘɜɎŭŬɠ). Ƀ ŭɟɞůɘůɛɧɠ Űɞɡ ɢɩɟɞɡ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɞ ŭɟɞůŮɟɧ ŬɏɟŬˊɞɡ ɛˊŬɑɜŮɘ Ŭˊɧ Űɞ ɓɞɟɘɜɧ ɎɜɞɘɔɛŬ əŬɘ Űɖɜ əɑɜɖůɖ Űɞɡ 

ŬɏɟŬ ůŰɞ ɢɩɟɞ.  

ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɔɘŬ Űɞɜ əŬɗŬɟɘůɛɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞɓɚɏˊŮŰŬɘ 

əɘɜɖŰɧ ɡŬɚɞůŰɎůɘɞ ɐ ɡŬɚɞůŰɎůɘɞ ˊɞɡ ɛˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ ŬˊɞůɡɜŬɟɛɞɚɞɔɖɗŮɑ, ɘŭɘŬɑŰŮɟŬ 

ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ Űɞɑɢɞɡ ɛŮ ɗɡɟɑŭŮɠ.  

ȷˊɞÕɞɜɤÕɏɜɞ əɏɟŭɞɠ 

ɆŰŬ ůɡůŰɐÕŬŰŬ ŬˊɞÕɞɜɤÕɏɜɞɡ əɏɟŭɞɡɠ ɖ ŮˊɘűɎɜŮɘŬ ɖɚɘɞůɡɚɚɞɔɐɠ ŭŮɜ ɓɟɑůəŮŰŬɘ ůŮ 

ŮˊŬűɐ ÕŮ Űɞɜ ɢɩɟɞ ˊɞɡ ŮˊɘɗɡÕɞɨÕŮ ɜŬ ɗŮɟÕɎɜɞɡÕŮ.  ɀŮŰŬɝɨ ŬɡŰɐɠ Űɖɠ ŮˊɘűɎɜŮɘŬɠ 

əŬɘ Űɞ ɢɩɟɞ ŭɘŬɓɑɤůɖɠ ɡˊɎɟɢŮɘ ɏɜŬɠ  ÕɖɢŬɜɘůÕɧɠ ÕŮŰɎŭɞůɖɠ Űɖɠ ɗŮɟÕɧŰɖŰŬɠ ɧˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔÕŬ ɏɜŬɠ ŬɜŮÕɘůŰɐɟŬɠ. 

 ɆŰŬ ˊɟŬɔÕŬŰɘəɎ ˊŬɗɖŰɘəɎ ɖɚɘŬəɎ ůɡůŰɐÕŬŰŬ ɖ ÕŮŰɎŭɞůɖ Űɖɠ  ɗŮɟÕɧŰɖŰŬɠ ɔɑɜŮŰŬɘ 

ÕŮ Õɖ ÕɖɢŬɜɘəɎ ÕɏůŬ əŬɘ ɓŬůɑɕŮŰŬɘ əɡɟɑɤɠ ůŰɖɜ Ɏɜɤůɖ, ÕŮŰŬɔɤɔɐ əŬɘ ŬəŰɘɜɞɓɞɚɑŬ Űɖɠ 

ɗŮɟÕɧŰɖŰŬɠ. ɄŬɟɎŭŮɘɔÕŬ ŬˊɞÕɞɜɤÕɏɜɞɡ əɏɟŭɞɡɠ ŮɑɜŬɘ Űɞ ɗŮɟÕɞůɘűɤɜɘəɧ ˊŬɜɏɚɞ əŬɘ Űɞ 

rock bed. 
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ɇɞ ɗŮɟɛɞůɘűɤɜɘəɧ ˊŬɜɏɚɞ ŮɑɜŬɘ ůɡɚɚɏəŰɖɠ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ, ɞ ɞˊɞɑɞɠ ŭŮɜ 

ŭɘŬɗɏŰŮɘ ɗŮɟɛɘəɐ ɛɎɕŬ əŬɘ ŮɑɜŬɘ ˊɟɞůŬɟŰɖɛɏɜɞɠ ůŰɞ əŰɘɟɘŬəɧ əɏɚɡűɞɠ ɐ ŰɞˊɞɗŮŰŮɑŰŬɘ 

ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ ŬɡŰɧ. ȺˊŮɘŭɐ ŬˊɞɛɞɜɩɜŮŰŬɘ ɗŮɟɛɘəɎ Ŭˊɧ Űɞ əŰɐɟɘɞ, ŬɜɐəŮɘ ůŰɖɜ 

əŬŰɖɔɞɟɑŬ Űɤɜ ˊŬɗɖŰɘəɩɜ ɖɚɘŬəɩɜ ůɡůŰɖɛɎŰɤɜ Űɞɡ çŬˊɞɛɞɜɤɛɏɜɞɡ əɏɟŭɞɡɠè. ȼ 

ɗŮɟɛɧŰɖŰŬ ˊɞɡ ůɡɚɚɏɔŮŰŬɘ Ŭˊɧ ŬɡŰɧ ŬˊɞɗɖəŮɨŮŰŬɘ ŮɑŰŮ ůŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ əŰɖɟɑɞɡ 

ŮɑŰŮ ůŮ ɡˊɞŭŬˊɏŭɘŬ Ŭˊɞɗɐəɖ ɗŮɟɛɧŰɖŰŬɠ. ȰɢŮɘ ɜɧŰɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ, ɛŮ Ŭˊɧəɚɘůɖ ɏɤɠ 

30ɞ Ŭˊɧ Űɞ ɜɧŰɞ əŬɘ əɚɑůɖ ŮɑŰŮ əŬŰŬəɧɟɡűɖ, ŮɑŰŮ ɡˊɧ ɔɤɜɑŬ, ɛŮ ɓɏɚŰɘůŰɖ əɚɑůɖ Űɘɠ 30-40ɞ 

ɔɘŬ Űɞɜ ŮɚɚŬŭɘəɧ ɢɩɟɞ. ɉŬɟŬəŰɖɟɘůŰɘəɧ ŮɑɜŬɘ ɧŰɘ ŮˊŮɘŭɐ ŬˊɞɛɞɜɩɜŮŰŬɘ ŮɨəɞɚŬ Ŭˊɧ Űɞ 

əŰɐɟɘɞ ŭŮɜ ŬˊŬɘŰɞɨɜŰŬɘ ůŰɞɘɢŮɑŬ ɖɚɘɞˊɟɞůŰŬůɑŬɠ əŬɘ Ůˊɑůɖɠ ɛˊɞɟŮɑ ɜŬ ŬɝɘɞˊɞɘɖɗŮɑ ɖ 

ɓɏɚŰɘůŰɖ əɚɑůɖ ɔɘŬ Űɖ ɢŮɘɛŮɟɘɜɐ ŭɏůɛŮɡůɖ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ, ɢɤɟɑɠ ŮˊɘˊŰɩůŮɘɠ 

ɡˊŮɟɗɏɟɛŬɜůɖɠ. ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɡŬɚɞˊɑɜŬəŬ, ŰɞˊɞɗŮŰɖɛɏɜɞ ůŮ ɛɘəɟɐ ŬˊɧůŰŬůɖ (2-5cm) 

ɛˊɟɞůŰɎ Ŭˊɧ ɛŮŰŬɚɚɘəɐ ŮˊɘűɎɜŮɘŬ, ůəɞɨɟɞɡ ɢɟɩɛŬŰɞɠ (ɛŬɨɟɞɡ) əŬɘ Űɞ ɧɚɞ ůɨůŰɖɛŬ 

ɗŮɟɛɞɛɞɜɩɜŮŰŬɘ. ɆɡɜŭɏŮŰŬɘ ɛŮ Űɞ əŰɐɟɘɞ ɛŮ ɗɡɟɑŭŮɠ Ůɘůɟɞɐɠ əŬɘ Ůəɟɞɐɠ Űɞɡ ŬɏɟŬ Űɞɡ 

ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ˊɟɞɠ əŬɘ Ŭˊɧ Űɞ ˊŬɜɏɚɞ. Ƀɘ ɗɡɟɑŭŮɠ ŬɡŰɏɠ ŰɞˊɞɗŮŰɞɨɜŰŬɘ əŬɗôɧɚɞ Űɞ 

ˊɚɎŰɞɠ Űɞɡ ˊŬɜɏɚɞɡ, ɛŮ ŭɘɎɛŮŰɟɞ 20-30cm. Ƀ ɢɩɟɞɠ ɗŮɟɛŬɑɜŮŰŬɘ ɛɏůɤ Űɞɡ űŬɘɜɞɛɏɜɞɡ 

Űɞɡ ɗŮɟɛɞůɘűɤɜɘůɛɞɨ. Ƀ ɣɡɢɟɧɠ ŬɏɟŬɠ Ŭˊɧ Űɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɖɟɑɞɡ ŮɘůɏɟɢŮŰŬɘ ůŰɞ 

əŬŰɩŰŮɟɞ ɛɏɟɞɠ Űɞɡ ɗŮɟɛɞůɘűɤɜɘəɞɨ ˊŬɜɏɚɞɡ Ŭˊɧ Űɖɜ əŬŰɩŰŬŰɖ ɗɡɟɑŭŬ Űɞɡ ɧˊɞɡ 

ɗŮɟɛŬɑɜŮŰŬɘ, ŬɜɏɟɢŮŰŬɘ ɤɠ ŮɚŬűɟɧŰŮɟɞɠ əŬɘ ŮɝɏɟɢŮŰŬɘ ůŰɞɜ ŮůɤŰŮɟɘəɧ ɢɩɟɞ Ŭˊɧ Űɖɜ 

ŬɜɩŰŬŰɖ ɗɡɟɑŭŬ Űɞɡ..  

 

 
ȺɘəɧɜŬ 2.7 ŪŮɟɛɞůɘűɤɜɘəɧ ˊŬɜɏɚɞ 

ȼ Ŭˊɧŭɞůɖ Űɞɡ ɗŮɟɛɞůɘűɤɜɘəɞɨ ˊŬɜɏɚɞɡ ŬɡɝɎɜŮŰŬɘ ɛŮ Űɖ ɢɟɐůɖ ŭɘˊɚɩɜ 

ɡŬɚɞˊɘɜɎəɤɜ ůŰɞ ůɡɚɚɏəŰɖ, ůŮ ůɢɏůɖ ɛŮ Ŭˊɚɞɨɠ ɡŬɚɞˊɑɜŬəŮɠ, ɘŭɘŬɑŰŮɟŬ ɔɘŬ ŰŬ ˊɘɞ ɣɡɢɟɎ 
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əɚɑɛŬŰŬ. ɇɞ ɓɏɚŰɘůŰɞ ɛɐəɞɠ Űɞɡ ůɡɚɚɏəŰɖ ɏɢŮɘ ŮəŰɘɛɖɗŮɑ ůŰŬ 3m (Norton & Probert, 

1984). 

To ɗŮɟɛɞůɘűɤɜɘəɧ ˊŬɜɏɚɞ ŮɜŭŮɑəɜɡŰŬɘ ɔɘŬ ɢɩɟɞɡɠ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ ɎɛŮůɖ Ŭˊɧŭɞůɖ 

ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ ŰŬ ɖɚɘŬəɎ əɏɟŭɖ, ɧˊɤɠ ɢɩɟɞɡɠ ɔɟŬűŮɑɤɜ, ůɢɞɚɘəɏɠ ŬɑɗɞɡůŮɠ əɞə. ɇɞ 

ˊɚŮɞɜɏəŰɖɛɎ Űɞɡ, ůŮ ůɢɏůɖ ɛŮ Űɞ ɎɛŮůɞ əɏɟŭɞɠ ˊɞɡ, Ůˊɑůɖɠ, ŬˊɞŭɑŭŮɘ ɎɛŮůŬ ɗŮɟɛɧŰɖŰŬ 

ůŰɞ ɢɩɟɞ, ŮɑɜŬɘ ɧŰɘ ŬˊɞűŮɨɔŮŰŬɘ ɖ ɗɎɛɓɤůɖ Ŭˊɧ ɛŮɔɎɚɞɡɠ ɡŬɚɞˊɑɜŬəŮɠ, ɖ ɡˊŮɟɗɏɟɛŬɜůɖ 

Űɖ ɗŮɟɘɜɐ ˊŮɟɑɞŭɞ, əŬɗɩɠ əɘ ɞɘ ŬɡɝɖɛɏɜŮɠ ŬˊɩɚŮɘŮɠ ɗŮɟɛɧŰɖŰŬɠ Űɖ ɜɨɢŰŬ. ȺəŰɧɠ ŬɡŰɞɨ, Űɖ 

ɗŮɟɘɜɐ ˊŮɟɑɞŭɞ, ɛˊɞɟŮɑ ɜŬ ŬˊɞəɧˊŰŮŰŬɘ ɗŮɟɛɘəɩɠ Ŭˊɧ Űɞ əŰɐɟɘɞ (əɚŮɑůɘɛɞ Űɤɜ ɗɡɟɑŭɤɜ, 

ůəɑŬůɖ Űɞɡ ˊŬɜɏɚɞɡ, ɎɜɞɘɔɛŬ Űɞɡ ɡŬɚɞˊɑɜŬəŬ ůŰɞ ŬɜɩŰŬŰɞ əŬɘ əŬŰɩŰŮɟɞ ɛɏɟɞɠ Űɞɡ), 

ŬˊɞűŮɨɔɞɜŰŬɠ ɏŰůɘ Űɖɜ ɡˊŮɟɗɏɟɛŬɜůɖ Űɞɡ ɢɩɟɞɡ.  

ɇɞ əɚŮɑůɘɛɞ Űɤɜ ɗɡɟɑŭɤɜ ŮɑɜŬɘ Ůˊɑůɖɠ ˊɞɚɨ ůɖɛŬɜŰɘəɧ Űɖ ɜɡɢŰŮɟɘɜɐ ˊŮɟɑɞŭɞ, ˊɟɞɠ 

Ŭˊɞűɡɔɐ ɗŮɟɛɘəɩɜ ŬˊɤɚŮɘɩɜ. ȾɎŰɘ ŰɏŰɞɘɞ əŬɗɘůŰɎ Űɖɜ ŮűŬɟɛɞɔɐ ůɡůŰɐɛŬŰɞɠ 

ŬɡŰɞɛŬŰɘůɛɩɜ ůɢŮŭɧɜ ŮˊɘŰŬəŰɘəɐ, ˊɟɞɠ Ŭˊɞűɡɔɐ ŭɡůɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ Ŭˊɧ 

ŬɛɏɚŮɘŬ Űɤɜ ɢɟɖůŰɩɜ. 

ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŰɞˊɞɗŮŰŮɑŰŬɘ əŮəɚɘɛɏɜŬ, Űɞ ɗŮɟɛɞůɘűɤɜɘəɧ ˊŬɜɏɚɞ ɏɢŮɘ əŬɚɨŰŮɟɖ 

Ŭˊɧŭɞůɖ ŬɚɚɎ ɢɟŮɘɎɕŮŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ŮɚŮɨɗŮɟɞ ɢɩɟɞ. ɄɟɞůŬɟŰɖɛɏɜɞ əŬŰŬəɧɟɡűŬ ůŰɞɜ 

Űɞɑɢɞ ɛˊɞɟŮɑ ɜŬ ŮɜŬɟɛɞɜɘůɗŮɑ ŬɘůɗɖŰɘəɎ ɛŮ Űɞ əŰɐɟɘɞ ˊɘɞ ŮɨəɞɚŬ.  
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 ŪŮɟɛɞəɐˊɘɞ ɐ ɖɚɘŬəɧɠ ɢɩɟɞɠ  

Ƀ ɖɚɘŬəɧɠ ɢɩɟɞɠ ɐ ɗŮɟɛɞəɐˊɘɞ ŮɑɜŬɘ ɞ ůɡɜŭɡŬůɛɧɠ ˊŬɗɖŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ ɎɛŮůɞɡ 

əɏɟŭɞɡɠ əŬɘ Űɞɑɢɞɡ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ. ɇɞ əŰɐɟɘɞ, ŭɖɚŬŭɐ, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ 

ɗŮɟɛɘəɏɠ ɕɩɜŮɠ:  Űɞɜ ɖɚɘŬəɧ ɢɩɟɞ ˊɞɡ ˊɟɞůŬɟŰɎŰŬɘ ůŰɞ əŰɐɟɘɞ, ɧˊɞɡ ɔɑɜŮŰŬɘ ůɡɚɚɞɔɐ Űɖɠ 

ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ, əŬɘ Űɞɜ ɏɛɛŮůŬ ɗŮɟɛŬɘɜɧɛŮɜɞ Ŭˊɧ Űɞɜ ɖɚɘŬəɧ ɢɩɟɞ, əɨɟɘɞ 

əŬŰɞɘəɐůɘɛɞ ɢɩɟɞ.  

Ƀɘ ŭɨɞ ɕɩɜŮɠ ɢɤɟɑɕɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ɛŮ ůɡɛˊŬɔɐ Űɞɑɢɞ ɛŮ ɗŮɟɛɘəɐ ɛɎɕŬ (ɛŮ ɐ ɢɤɟɑɠ 

ɗŮɟɛɞɛɧɜɤůɖ) əŬɘ ɛŮ ɐ ɢɤɟɑɠ ɡŬɚɞůŰɎůɘŬ. ȷɜŰɑ ɔɘŬ ɡŬɚɞůŰɎůɘŬ ɞ ŮɜŭɘɎɛŮůɞɠ Űɞɑɢɞɠ 

ɛˊɞɟŮɑ ɜŬ ŭɘŬɗɏŰŮɘ ɗɡɟɑŭŮɠ ɔɘŬ Űɖ ɛŮŰŬűɞɟɎ Űɞɡ ɗŮɟɛɞɨ ŬɏɟŬ Ŭˊɧ Űɞ ɗŮɟɛɞəɐˊɘɞ ůŰɞɜ 

əɨɟɘɞ ɢɩɟɞ. 

 
ȺɘəɧɜŬ 2.8 ȿŮɘŰɞɡɟɔɑŬ ɗŮɟɛɞəɖˊɑɞɡ 

ȷɜɎɚɞɔŬ ɛŮ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɚɨůɖ, ɞ ɖɚɘŬəɧɠ ɢɩɟɞɠ ůɡɜŭɏŮŰŬɘ ɛŮ ɏɜŬɜ əɞɘɜɧ 

Űɞɑɢɞ ɛŮ Űɞ əŰɐɟɘɞ ɐ ŮɜůɤɛŬŰɩɜŮŰŬɘ ůô ŬɡŰɧ əŬɘ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ əŰɐɟɘɞ ɛŮ ˊŮɟɘůůɧŰŮɟɞɡɠ 

əɞɘɜɞɨɠ Űɞɑɢɞɡɠ, ůɡɛˊŬɔŮɑɠ ɐ ɛŮ ůɡɜŭɡŬůɛɧ ŰɞɘɢɞˊɞɘɑŬɠ əŬɘ ɡŬɚɞůŰŬůɑɞɡ.  

ȺɡɜɧɖŰɞ ŮɑɜŬɘ ɧŰɘ ɞɘ ɔɡɎɚɘɜŮɠ ɧɣŮɘɠ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ ˊɟɏˊŮɘ ɜŬ ɏɢɞɡɜ Űɞɜ 

əŬŰɎɚɚɖɚɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ɔɘŬ Űɖ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ ůɡɚɚɞɔɐɠ Űɖɠ ɖɚɘŬəɐɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ. ȼ ŮˊɘůŰɏɔŬůɖ Űɞɡ ɖɚɘŬəɞɨ ɢɩɟɞɡ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ůɡɛˊŬɔɐɠ ɐ ŭɘŬűŬɜɐɠ. 

Ⱥˊɑůɖɠ, Űɞ ɗŮɟɛɞəɐˊɘɞ ɛˊɞɟŮɑ ɜŬ ŮɜůɤɛŬŰɤɗŮɑ ůŰɞ əŰɐɟɘɞ, ɩůŰŮ ɜŬ ɏɢŮɘ ŰɟŮɘɠ əɞɘɜɞɨɠ 

Űɞɑɢɞɡɠ əŬɘ ɏɜŬɜ ɡɎɚɘɜɞ Űɞɑɢɞ ˊɟɞɠ Űɞ ɁɧŰɞ. ŪŮɟɛɞəɐˊɘŬ ɗŮɤɟɞɨɜŰŬɘ əŬɘ ŰŬ ŬɑɗɟɘŬ ůŰɞɜ 

ˊɡɟɐɜŬ Űɤɜ əŰɖɟɑɤɜ, ůəŮˊŬůɛɏɜŬ ɛŮ ɔɡɎɚɘɜɖ ŮˊɘůŰɏɔŬůɖ, ˊɞɡ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɞɘ ɛɖ 

ɗŮɟɛŬɘɜɧɛŮɜɞɘ ɢɩɟɞɘ.  
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Ƀ ɖɚɘŬəɧɠ ɢɩɟɞɠ ůɡɛɓɎɚɚŮɘ ůŰɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ əŬɘ ůŰɖɜ ŮɝŬůűɎɚɘůɖ 

ůɡɜɗɖəɩɜ ɎɜŮůɖɠ, ɓɞɖɗɎ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ űɡŰɩɜ, ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ˊŬɟŬɔɤɔɐ 

ŬɔɟɞŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ ɔɘŬ ɞɘəɘŬəɐ ɢɟɐůɖ əŬɘ ˊɟɞůűɏɟŮɘ ɢɟɖůŰɘəɧ ɢɩɟɞ ůŰɞɡɠ Ůɜɞɑəɞɡɠ.  

Ƀ ɢɩɟɞɠ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ ɗŮɟɛŬɑɜŮŰŬɘ ŬˊŮɡɗŮɑŬɠ Ŭˊɧ Űɖɜ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ əŬɘ 

ɚŮɘŰɞɡɟɔŮɑ ɧˊɤɠ Űɞ ˊŬɗɖŰɘəɧ ůɨůŰɖɛŬ Űɞɡ çɎɛŮůɞɡ əɏɟŭɞɡɠè. Ɇɡɔɢɟɧɜɤɠ ɖ ɖɚɘŬəɐ 

ŮɜɏɟɔŮɘŬ ŬˊɞɟɟɞűɎŰŬɘ Ŭˊɧ Űɞɜ ˊɑůɤ ůɡɛˊŬɔɐ Űɞɑɢɞ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ ɐ/əŬɘ Űɞ ŭɎˊŮŭɞ, 

ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ɗŮɟɛɧŰɖŰŬ əŬɘ ɏɜŬ ˊɞůɞůŰɧ ɛŮŰŬűɏɟŮŰŬɘ ůŰɞ əŰɐɟɘɞ. ȷˊɧ ŬɡŰɐ Űɖɜ 

Ɏˊɞɣɖ, Űɞ ˊɟɞůŬɟŰɖɛɏɜɞ ɗŮɟɛɞəɐˊɘɞ ŮɑɜŬɘ ɏɜŬ ŮəŰŮŰŬɛɏɜɞ ůɨůŰɖɛŬ Űɞɑɢɞɡ ɗŮɟɛɘəɐɠ 

ŬˊɞɗɐəŮɡůɖɠ, ɛŮ Űɖ ɛɧɜɖ ŭɘŬűɞɟɎ ɧŰɘ Űɞ ɡŬɚɞůŰɎůɘɞ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞ ůŮ ŬɟəŮŰɐ 

ŬˊɧůŰŬůɖ Ŭˊɧ Űɞɜ Űɞɑɢɞ, ɩůŰŮ ɜŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬŰɞɘəɐůɘɛɞɠ ɢɩɟɞɠ ɔɘŬ Űɖɜ ɖɛɏɟŬ ɐ ɏɜŬɠ 

ɢɩɟɞɠ ɧˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɘ űɡŰɎ.  

ɇɞ ɗŮɟɛɞəɐˊɘɞ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɏɜŰɞɜɖ ɗŮɟɛɘəɐ ŭɘŬůŰɟɤɛɎŰɤůɖ, ɛŮ Űɘɠ ˊɘɞ 

ɗŮɟɛɏɠ ɛɎɕŮɠ Űɞɡ ŬɏɟŬ ɜŬ ŬɜɡɣɩɜɞɜŰŬɘ ˊɟɞɠ Űɖɜ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ Űɞɡ. ȰŰůɘ, ŰɞˊɞɗɏŰɖůɖ 

ɗɡɟɑŭɤɜ ůŰŬ ɡɣɖɚɧŰŮɟŬ ůɖɛŮɑŬ Űɞɡ ůŰɞɘɢŮɑɞɡ ˊɞɡ ůɡɜŭɏŮɘ Űɞ ɗŮɟɛɞəɐˊɘɞ ɛŮ Űɞ əŰɐɟɘɞ 

ŮɑɜŬɘ ɘəŬɜɏɠ ɜŬ ˊɟɞůɎɔɞɡɜ ɗŮɟɛɧ ŬɏɟŬ ůŰɞɡɠ ɗŮɟɛŬɘɜɧɛŮɜɞɡɠ ɢɩɟɞɡɠ Űɞɡ əŰɖɟɑɞɡ.  

ɇɞ ɗŮɟɛɞəɐˊɘɞ-ɖɚɘŬəɧɠ ɢɩɟɞɠ, Ůˊɑůɖɠ, ɚŮɘŰɞɡɟɔŮɑ ɤɠ űɟɎɔɛŬ ɗŮɟɛɘəɩɜ ŬˊɤɚŮɘɩɜ 

Űɞɡ əŰɖɟɑɞɡ ˊɟɞɠ Űɞ ŮɝɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ (ɢɩɟɞɠ ɗŮɟɛɘəɐɠ ŬɜɎůɢŮůɖɠ, tampon espace, 

buffer zone). ɆɢŮŭɧɜ ɧɚŮɠ Űɘɠ ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ ɞ ɖɚɘŬəɧɠ ɢɩɟɞɠ ɏɢŮɘ ɡɣɖɚɧŰŮɟɖ 

ɗŮɟɛɞəɟŬůɑŬ Ŭˊɧ Űɖ ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əɘ ɏŰůɘ ůɡɛɓɎɚɚŮɘ ůŰɖ ɛŮɑɤůɖ Űɤɜ 

ɗŮɟɛɘəɩɜ ŬˊɤɚŮɘɩɜ Ŭˊɧ Űɞ əŰɐɟɘɞ. ɆŮ ɣɡɢɟɎ ɧɛɤɠ əɚɑɛŬŰŬ, əŬŰɎ Űɘɠ ɜɡɢŰŮɟɘɜɏɠ ɩɟŮɠ, 

ɛˊɞɟŮɑ ɜŬ ůɡɛɓɎɚɚŮɘ ůŮ Ŭɨɝɖůɖ ɗŮɟɛɘəɩɜ ŬˊɤɚŮɘɩɜ, ɧŰŬɜ ɞ ŮɜŭɘɎɛŮůɞɠ Űɞɑɢɞɠ ŭŮɜ ŮɑɜŬɘ 

ŮˊŬɟəɩɠ ɛɞɜɤɛɏɜɞɠ. ɆŮ ɖɛɏɟŮɠ ɢɤɟɑɠ ɖɚɘɞűɎɜŮɘŬ, ɖ ŮůɤŰŮɟɘəɐ ɗŮɟɛɞəɟŬůɑŬ ůô ɏɜŬ 

ɗŮɟɛɞəɐˊɘɞ ɛŮ ŭɘˊɚɧ ɡŬɚɞůŰɎůɘɞ űɗɎɜŮɘ ŰɞɡɚɎɢɘůŰɞɜ ůŰɞɡɠ 10ɞC ɧŰŬɜ ɖ ŮɝɤŰŮɟɘəɐ ŮɑɜŬɘ 

0ɞC.  

ȼ ɗŮɟɛɘəɐ ůɡɜŮɘůűɞɟɎ Űɞɡ ɖɚɘŬəɞɨ ɢɩɟɞɡ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ɔŮɤɛŮŰɟɘəɧ ůɢɐɛŬ əŬɘ 

Űɞɜ Űɟɧˊɞ ůɨɜŭŮůɐɠ Űɞɡ ɛŮ Űɞ əŰɐɟɘɞ. ȼ Ŭˊɧŭɞůɐ Űɞɡ ŮɑɜŬɘ ůɡɔəɟɑůɘɛɖ əŬɘ ˊɞɚɚɏɠ űɞɟɏɠ 

əŬɚɨŰŮɟɖ Ŭˊɧ Űɖɜ Ŭˊɧŭɞůɖ Ůɜɧɠ Űɞɑɢɞɡ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ, ˊɞɡ ɏɢŮɘ Űɖɜ ɑŭɘŬ 

ŮˊɘűɎɜŮɘŬ ɡŬɚɞůŰŬůɑɞɡ. Ƀɘ Ůˊɑ ˊɚɏɞɜ ɗŮɟɛɘəɏɠ ŬˊɩɚŮɘŮɠ ɛɏůɤ Űɖɠ ɞɟɞűɐɠ əŬɘ Űɤɜ Űɞɑɢɤɜ 

ˊɞɡ ˊŮɟɘɓɎɚɚɞɡɜ ɏɜŬɜ ɖɚɘŬəɧ ɢɩɟɞ ŬɜŰɘůŰŬɗɛɑɕɞɜŰŬɘ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ Űɞ ɡŬɚɞůŰɎůɘɞ 

ɏɢŮɘ Űɖ ɓɏɚŰɘůŰɖ əɚɑůɖ. ɈˊɞɚɞɔɑɕŮŰŬɘ ɧŰɘ əŬŰɎ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ 10% ɏɤɠ 30% Ŭˊɧ 

Űɖɜ ɗŮɟɛɧŰɖŰŬ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖ ŭɏůɛŮɡůɖ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ Ŭˊɧ ɏɜŬɜ 

ɖɚɘŬəɧ ɢɩɟɞ ɛŮŰŬűɏɟŮŰŬɘ ůŰɞɡɠ ˊŬɟŬəŮɑɛŮɜɞɡɠ ɢɩɟɞɡɠ Űɞɡ əŰɖɟɑɞɡ. 38  
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ȺɘəɧɜŬ 2.9 ɄŬɟɎŭŮɘɔɛŬ ŮűŬɟɛɞɔɐɠ ɗŮɟɛɞəɖˊɑɞɡ 

ɈˊɎɟɢɞɡɜ ˊɏɜŰŮ ɓŬůɘəɏɠ ɛɏɗɞŭɞɘ ɛŮŰŬűɞɟɎɠ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɞɜ ɖɚɘŬəɧ ɢɩɟɞ ůŰɞɡ 

ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ Űɞɡ əŰɖɟɑɞɡ:  

¶ ɀŮ ŬˊŮɡɗŮɑŬɠ Ůɑůɞŭɞ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɖɟɑɞɡ 

(ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɡˊɎɟɢɞɡɜ ŭɘŬűŬɜɐ ůŰɞɘɢŮɑŬ ůŰɞɜ ŮɜŭɘɎɛŮůɞ Űɞɑɢɞ).  

¶ ɀŮ ɛŮŰŬűɞɟɎ Űɞɡ ɗŮɟɛɞɨ ŬɏɟŬ Ŭˊɧ Űɞ ɗŮɟɛɞəɐˊɘɞ ůŰɞ ɢɩɟɞ ɛŮ 

ɗŮɟɛɞůɘűɤɜɘůɛɧ (ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɡˊɎɟɢɞɡɜ ŬɜɞɑɔɛŬŰŬ ɐ ɗɡɟɑŭŮɠ ůŰɞɜ 

ŮɜŭɘɎɛŮůɞ Űɞɑɢɞ) ɐ ɛŮ ɓŮɓɘŬůɛɏɜɖ ɛŮŰŬűɞɟɎ (ɗɡɟɑŭŮɠ ŮɜɘůɢɡɛɏɜŮɠ ɛŮ 

ŬɜŮɛɘůŰɐɟŮɠ).  

¶ ɀŮ ŬɔɤɔɘɛɧŰɖŰŬ ɛɏůɤ Űɤɜ ŭɘŬɢɤɟɘůŰɘəɩɜ Űɞɑɢɤɜ ɗŮɟɛɞəɖˊɑɞɡ-əŰɖɟɑɞɡ (ůŮ 

ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɞ ŮɜŭɘɎɛŮůɞɠ Űɞɑɢɞɠ ŭŮ ŭɘŬɗɏŰŮɘ ɗŮɟɛɞɛɧɜɤůɖ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ).  

¶ ɀŮ Űɖ ɢɟɐůɖ Ŭˊɚɩɜ ɛɖɢŬɜɘəɩɜ ɛɏůɤɜ (ˊ.ɢ. ŬɜŮɛɘůŰɐɟŬɠ) əŬɘ ŬˊɞɗɐəŮɡůɖ 

Űɖɠ ɗŮɟɛɧŰɖŰŬɠ ůŰɞɜ ŮůɤŰŮɟɘəɧ ɢɩɟɞ Ŭˊô ɧˊɞɡ əŬɘ ɛŮŰŬŭɑŭŮŰŬɘ ɛŮ 

ŬəŰɘɜɞɓɞɚɑŬ ɐ           ɛŮŰŬűɞɟɎ. Ɇô ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ɖ ɗŮɟɛɧŰɖŰŬ ɛˊɞɟŮɑ 

ɜŬ ɛŮŰŬűŮɟɗŮɑ əŬɘ ůŮ ɢɩɟɞɡɠ ˊɞɡ ŭŮɜ ŭɏɢɞɜŰŬɘ ŬˊŮɡɗŮɑŬɠ Űɖɜ ɖɚɘŬəɐ 

ŬəŰɘɜɞɓɞɚɑŬ.  

¶ ɀŮ ůɡɜŭɡŬůɛɧ Űɤɜ ŬɜɤŰɏɟɤ.  

 

ȷɜɎɚɞɔŬ ɛŮ Űɖ ɗŮɟɛɘəɐ ůɨɜŭŮůɖ əŬɘ Űɞɜ ŮˊɘɗɡɛɖŰɧ Űɟɧˊɞ ɛŮŰŬűɞɟɎɠ, ŬˊɞɗɐəŮɡůɖɠ 

əŬɘ ŭɘŬɜɞɛɐɠ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ, ɞ ŭɘŬɢɤɟɘůŰɘəɧɠ Űɞɑɢɞɠ əŬɘ Űɞ ŭɘŬɢɤɟɘůŰɘəɧ ɡŬɚɞůŰɎůɘɞ 

ɛŮŰŬɝɨ ɗŮɟɛɞəɖˊɑɞɡ əŬɘ əŬŰɞɘəɐůɘɛɞɡ ɢɩɟɞɡ, ɗŮɟɛɞɛɞɜɩɜŮŰŬɘ ɐ ɧɢɘ əŬɘ ŮűŬɟɛɧɕŮŰŬɘ 

ɜɡɢŰŮɟɘɜɐ ɛɧɜɤůɖ (ɖ ɞˊɞɑŬ ŮűŬɟɛɧɕŮŰŬɘ əŬɘ Űɖ ɗŮɟɘɜɐ ˊŮɟɑɞŭɞ).  
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- ɆŰɖ ɛɏɗɞŭɞ Űɖɠ ŬˊŮɡɗŮɑŬɠ Ůɘůɧŭɞɡ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŰɞ əŰɐɟɘɞ, ŰɛɐɛŬ 

Űɞɡ əɞɘɜɞɨ Űɞɑɢɞɡ ɛŮŰŬɝɨ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ əŬɘ Űɞɡ əŰɖɟɑɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɡŬɚɞůŰɎůɘɞ.  

ȰɜŬ ůɖɛŬɜŰɘəɧ ˊɞůɞůŰɧ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ˊɟɞůˊɑˊŰŮɘ ůŰɞ ɡŬɚɞůŰɎůɘɞ 

Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ ŮɘůɏɟɢŮŰŬɘ ůŰɞ əŰɐɟɘɞ ŬˊŮɡɗŮɑŬɠ ɛɏůŬ Ŭˊɧ ŮɜŭɘɎɛŮůŬ ŬɜɞɑɔɛŬŰŬ, Ůɜɩ Űɞ 

ɡˊɧɚɞɘˊɞ ˊŬɟŬɛɏɜŮɘ ůŰɞ ɗŮɟɛɞəɐˊɘɞ əŬɘ Űɞ ɗŮɟɛŬɑɜŮɘ. Ɇô ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞ 

ůɨůŰɖɛŬ ɚŮɘŰɞɡɟɔŮɑ ɧˊɤɠ Űɞ ˊŬɗɖŰɘəɧ ůɨůŰɖɛŬ Űɞɡ çɎɛŮůɞɡ əɏɟŭɞɡɠè. ɇɞ ˊɚŮɞɜɏəŰɖɛŬ 

ůŮ ůɢɏůɖ ɛŮ Űɞ ůɨůŰɖɛŬ Űɞɡ ɎɛŮůɞɡ əɏɟŭɞɡɠ ŮɑɜŬɘ ɧŰɘ ɛŮɘɩɜɞɜŰŬɘ ɞɘ ɗŮɟɛɘəɏɠ ŬˊɩɚŮɘŮɠ 

Ŭˊɧ Űɞ ɡŬɚɞůŰɎůɘɞ Űɞɡ ɗŮɟɛŬɘɜɧɛŮɜɞɡ ɢɩɟɞɡ, ŮˊŮɘŭɐ ɛŮůɞɚŬɓŮɑ Űɞ ɗŮɟɛɞəɐˊɘɞ, ɧˊɞɡ 

ŬɜŬˊŰɨůůŮŰŬɘ ɡɣɖɚɧŰŮɟɖ ɗŮɟɛɞəɟŬůɑŬ Ŭˊɧ Űɞ ŮɝɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ. 

- ȼ ɛŮŰŬűɞɟɎ Űɞɡ ɗŮɟɛɞɨ ŬɏɟŬ Ŭˊɧ Űɞ ɗŮɟɛɞəɐˊɘɞ ůŰɞɜ ŮůɤŰŮɟɘəɧ ɢɩɟɞ (ŮɑŰŮ ɞ 

ŭɘŬɢɤɟɘůŰɘəɧɠ Űɞɑɢɞɠ ŭɘŬɗɏŰŮɘ ŬɜɞɑɔɛŬŰŬ ŮɑŰŮ ɧɢɘ) ɓŬůɑɕŮŰŬɘ ůŰɞ űɡůɘəɧ ɗŮɟɛɞůɘűɤɜɘůɛɧ 

ɐ ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ ŬɜŮɛɘůŰɐɟŮɠ. ũɘŬ Űɖ űɡůɘəɐ ɛŮŰŬűɞɟɎ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ ŬˊŬɘŰɞɨɜŰŬɘ 

ŬɜɞɑɔɛŬŰŬ (ˊŬɟɎɗɡɟŬ ɐ ˊɧɟŰŮɠ ɐ ɗɡɟɑŭŮɠ) ůŰɞɜ əɞɘɜɧ Űɞɑɢɞ ɗŮɟɛɞəɖˊɑɞɡ ï əŰɖɟɑɞɡ, ˊɞɡ 

Ŭɜɞɑɔɞɡɜ ŬɡŰɧɛŬŰŬ ɐ ɢŮɘɟɞəɑɜɖŰŬ əŬɘ ɏŰůɘ ŭɖɛɘɞɡɟɔŮɑŰŬɘ űɡůɘəɐ əɡəɚɞűɞɟɑŬ Űɞɡ ɗŮɟɛɞɨ 

ŬɏɟŬ. ȳůɞ ɡɣɖɚɧŰŮɟŬ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŬ ŰŬ ŬɜɞɑɔɛŬŰŬ ůŰɞ ŭɘŬɢɤɟɘůŰɘəɧ Űɞɑɢɞ əŬɘ ɧůɞ 

ɡɣɖɚɧŰŮɟɖ ŮɑɜŬɘ ɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɞ ɗŮɟɛɞəɐˊɘɞ, Űɧůɞ ɛŮɔŬɚɨŰŮɟɖ ŮɑɜŬɘ ɖ ɟɞɐ Űɖɠ 

ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɞ ɗŮɟɛɞəɐˊɘɞ ůŰɞɜ əɡɟɑɤɠ ɢɩɟɞ. ȼ ɗŮɟɛɧŰɖŰŬ ˊɞɡ ŬˊɞŭɑŭŮŰŬɘ ůŰɞɜ 

ŮůɤŰŮɟɘəɧ ɢɩɟɞ ɛˊɞɟŮɑ, ůŰɖ ůɡɜɏɢŮɘŬ, ɜŬ ŬˊɞŰŬɛɘŮɡɗŮɑ ůŰŬ ŮůɤŰŮɟɘəɎ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ 

ɧˊɤɠ əŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ ɎɛŮůɞɡ əɏɟŭɞɡɠ.  

ȷɜ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŬɜŮɛɘůŰɐɟŮɠ, ɛŮ ɢŮɘɟɞəɑɜɖŰɖ ɐ ŬɡŰɧɛŬŰɖ ɚŮɘŰɞɡɟɔɑŬ, ɖ 

ɗŮɟɛɞəɟŬůɑŬ ɛˊɞɟŮɑ ɜŬ ŭɘɞɢŮŰŮɡɗŮɑ əŬɘ ůŰɞɡɠ ɓɞɟɘɜɞɨɠ ɢɩɟɞɡɠ, ˊɞɡ ŭŮɜ ŭɏɢɞɜŰŬɘ ɖɚɘŬəɐ 

ŬəŰɘɜɞɓɞɚɑŬ, əŬɘ ɜŬ ŬˊɞŰŬɛɘŮɡɗŮɑ ůŮ ŮɘŭɘəɎ ůŰɞɘɢŮɑŬ ŬˊɞɗɐəŮɡůɖɠ, ɐ ůŰŬ ŭɞɛɘəɎ Űɞɡɠ 

ůŰɞɘɢŮɑŬ. 

- ȼ ɛŮŰɎŭɞůɖ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ ɛŮ ŬɔɤɔɘɛɧŰɖŰŬ ɛɏůŬ Ŭˊɧ Űɞɡɠ əɞɘɜɞɨɠ Űɞɑɢɞɡɠ 

ɗŮɟɛɞəɖˊɑɞɡ ï əŰɖɟɑɞɡ ŮɑɜŬɘ ɞ ˊɘɞ ůɡɜɖɗɘůɛɏɜɞɠ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ Űɟɧˊɞɠ ɔɘŬ Űɖ 

ɗŮɟɛɘəɐ ůɨɜŭŮůɖ Űɞɡ əŰɖɟɑɞɡ ɛŮ Űɞ ɗŮɟɛɞəɐˊɘɞ. Ɇô ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɞ ŭɘŬɢɤɟɘůŰɘəɧɠ 

Űɞɑɢɞɠ ŭŮɜ ɏɢŮɘ ɗŮɟɛɘəɐ ɛɧɜɤůɖ əŬɘ ɞɡůɘŬůŰɘəɎ ɚŮɘŰɞɡɟɔŮɑ ɧˊɤɠ Űɞ ˊŬɗɖŰɘəɧ ůɨůŰɖɛŬ Űɞɡ 

Űɞɑɢɞɡ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ.  

ȼ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɡɠ ɑŭɘɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ 

əŬɘ ůŰɞ ůɨůŰɖɛŬ Űɞɡ Űɞɑɢɞɡ ɗŮɟɛɘəɐɠ ŬˊɞɗɐəŮɡůɖɠ: Ŭˊɧ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ɡŬɚɞůŰŬůɑɞɡ, Űɞɜ 

39 ˊɟɞůŬɜŬŰɞɚɘůɛɧ, Űɖɜ əɚɑůɖ əŬɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ ɡŬɚɞůŰŬůɑɞɡ Űɞɡ ɖɚɘŬəɞɨ ɢɩɟɞɡ əɘ 

Ŭˊɧ ŰɖɜŮˊɘűɎɜŮɘŬ, Űɞ ˊɎɢɞɠ, Űɞ ɡɚɘəɧ əŬŰŬůəŮɡɐɠ əŬɘ Űɞ ɢɟɩɛŬ Űɞɡ ŭɘŬɢɤɟɘůŰɘəɞɨ Űɞɑɢɞɡ.  
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ɇɞ ˊɎɢɞɠ Űɞɡ ɛɖ ɗŮɟɛɞɛɞɜɤɛɏɜɞɡ ŭɘŬɢɤɟɘůŰɘəɞɨ Űɞɑɢɞɡ (Ŭˊɧ ůəɡɟɧŭŮɛŬ ɐ 

ůɡɛˊŬɔɐ ˊɚɘɜɗɞŭɞɛɐ) əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 20-35 Ůə. ȳŰŬɜ ɡˊɎɟɢŮɘ ɡŭɎŰɘɜɞɠ Űɞɑɢɞɠ ɛŮŰŬɝɨ Űɞɡ 

ɗŮɟɛɞəɖˊɑɞɡ əŬɘ Űɞɡ əŰɖɟɑɞɡ, ɞ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ˊɟɞůŭɘɞɟɑɕŮɘ Űɖ ŭɘŬəɨɛŬɜůɖ Űɖɠ 

ɗŮɟɛɞəɟŬůɑŬɠ ůŰɞ ɗŮɟɛɞəɐˊɘɞ əŬɘ ůŰɞɡɠ ˊŬɟŬəŮɑɛŮɜɞɡɠ əŬŰɞɘəɐůɘɛɞɡɠ ɢɩɟɞɡɠ. ȳůɞ 

ɛŮɔŬɚɨŰŮɟɞɠ ŮɑɜŬɘ ɞ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ Űɧůɞ ɛɘəɟɧŰŮɟŮɠ ŮɑɜŬɘ ɞɘ ɗŮɟɛɞəɟŬůɘŬəɏɠ 

ŭɘŬəɡɛɎɜůŮɘɠ.  

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ əŬŰŬůəŮɡɐ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ ɔɑɜŮŰŬɘ ůŮ ˊŮɟɘɞɢɐ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɢŬɛɖɚɏɠ ɗŮɟɛɞəɟŬůɑŮɠ Űɞ ɓɟɎŭɡ, ŮˊɘɓɎɚɚŮŰŬɘ ɖ əɘɜɖŰɐ ɜɡɢŰŮɟɘɜɐ 

ɗŮɟɛɞɛɧɜɤůɖ Űɞɡ ŭɘŬɢɤɟɘůŰɘəɞɨ Űɞɑɢɞɡ, Űɧůɞ Űɞɡ ŭɘŬűŬɜɞɨɠ ɧůɞ əŬɘ Űɞɡ ŬŭɘŬűŬɜɞɨɠ 

ŰɛɐɛŬŰɞɠ ɧŰŬɜ ŭŮɜ ŮɑɜŬɘ ɗŮɟɛɞɛɞɜɤɛɏɜɞ.  

- ȼ ɛŮŰɎŭɞůɖ Űɖɠ ɗŮɟɛɧŰɖŰŬɠ ɛŮ Űɖ ɢɟɐůɖ Ŭˊɚɩɜ ɛɖɢŬɜɘəɩɜ ɛɏůɤɜ (ˊ.ɢ. 

ŬɜŮɛɘůŰɐɟŬɠ) ɛˊɞɟŮɑ ɜŬ ůɡɜŭɡŬůŰŮɑ əŬɘ ɛŮ ůɨůŰɖɛŬ ůɤɚɖɜɩůŮɤɜ ˊɞɡ ɞŭɖɔŮɑ Űɞɜ ɗŮɟɛɧ 

ŬɏɟŬ ůŮ ɢɩɟɞ ɛŮ ɗɟŬɡůŰɧ ɡɚɘəɧ (rock bed, lit  de pierres), ɧˊɞɡ əŬɘ ŬˊɞɗɖəŮɨŮŰŬɘ ɖ 

ɗŮɟɛɧŰɖŰŬ əŬɘ ŬˊɞŭɑŭŮŰŬɘ ůŰɞɜ ŮůɤŰŮɟɘəɧ ɢɩɟɞ ɛŮ ŬəŰɘɜɞɓɞɚɑŬ ɐ ɛŮŰŬűɞɟɎ. ȼ ɛɏɗɞŭɞɠ 

ŬɡŰɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ůŮ ŮɨəɟŬŰŬ əɚɑɛŬŰŬ, ɧˊɞɡ Űɖɜ ɖɛɏɟŬ ůɡɚɚɏɔŮŰŬɘ ˊɞɚɨ 

ˊŮɟɘůůɧŰŮɟɖ ɗŮɟɛɧŰɖŰŬ Ŭˊɧ ɧůɖ ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɔɘŬ Űɖ ɗɏɟɛŬɜůɖ Űɞɡ ɢɩɟɞɡ.  

ũɘŬ Űɖɜ ŬˊɞŭɞŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ, ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞɜ Űɟɧˊɞ 

ɗŮɟɛɘəɐɠ Űɞɡ ůɨɜŭŮůɖɠ ɛŮ Űɞ əŰɐɟɘɞ, ˊɟɏˊŮɘ ɜŬ ŬˊɞűŮɨɔŮŰŬɘ ɖ ɡˊŮɟɗɏɟɛŬɜůɖ, ɖ ɞˊɞɑŬ 

ŮɨəɞɚŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣŮɘ Ŭəɧɛɖ əŬɘ Űɞ ɢŮɘɛɩɜŬ, ɚɧɔɤ Űɖɠ ɛŮɔɎɚɖɠ ŮˊɘűɎɜŮɘŬɠ Űɤɜ 

ɡŬɚɞůŰŬůɑɤɜ. ũɘŬ Űɖɜ Ŭˊɞűɡɔɐ Űɖɠ ɡˊŮɟɗɏɟɛŬɜůɖɠ ŬˊŬɘŰŮɑŰŬɘ ɖɚɘɞˊɟɞůŰŬůɑŬ Űɞ 

əŬɚɞəŬɑɟɘ əŬɘ ůɡɜɘůŰɎŰŬɘ ɜŬ ˊɟɞɓɚɏˊɞɜŰŬɘ ŬˊɞůˊɩɛŮɜŮɠ ɔɡɎɚɘɜŮɠ ŮˊɘűɎɜŮɘŮɠ.  

ȼ ɖɚɘɞˊɟɞůŰŬůɑŬ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ əŬɘ ɛˊɞɟŮɑ ɜŬ ůɡɜŭɡŬůŰŮɑ əŬɘ 

ɛŮ ŰŬ ůɡůŰɐɛŬŰŬ ɜɡɢŰŮɟɘɜɐɠ ɛɧɜɤůɖɠ. ȼ ɖɚɘɞˊɟɞůŰŬůɑŬ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ɛŮ Űɞɜ ɑŭɘɞ 

Űɟɧˊɞ, ɧˊɤɠ əŬɘ ůŰɞ ůɨůŰɖɛŬ Űɞɡ ɎɛŮůɞɡ əɏɟŭɞɡɠ əŬɘ ɖ ɛŮɗɞŭɞɚɞɔɑŬ ɡˊɞɚɞɔɘůɛɞɨ 

ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɇŮɢɜɘəɐ ɃŭɖɔɑŬ çȷɜŬɚɡŰɘəɏɠ Ůɗɜɘəɏɠ ˊɟɞŭɘŬɔɟŬűɏɠ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɞɜ 

ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ Ŭˊɧŭɞůɖɠ əŰɖɟɑɤɜ əŬɘ Űɖɜ ɏəŭɞůɖ Űɞɡ ˊɘůŰɞˊɞɘɖŰɘəɞɨ 

ŮɜŮɟɔŮɘŬəɐɠ Ŭˊɧŭɞůɖɠè əŬɘ ůŰɞ əŮűɎɚŬɘɞ 4 Űɖɠ ˊŬɟɞɨůŬɠ ŰŮɢɜɘəɐɠ ɞŭɖɔɑŬɠ.  

Ⱥˊɑůɖɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɞ ŬŮɟɘůɛɧɠ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ, ɞ ɞˊɞɑɞɠ ɚŮɘŰɞɡɟɔŮɑ əŬɘ ɤɠ 

ɛɏůɞ Ůɚɏɔɢɞɡ Űɖɠ ɡˊŮɟɗɏɟɛŬɜůɖɠ əŬɘ Űɖɠ ɡɔɟŬůɑŬɠ ŬɚɚɎ əŬɘ ɔɘŬ Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɞɡ 

CO2 ˊɞɡ ˊŬɟɎɔŮŰŬɘ Űɞ ɓɟɎŭɡ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ɖɚɘŬəɧɠ ɢɩɟɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬɘ 

ɔɘŬ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɤɜ űɡŰɩɜ. ũɘŬ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɟŮɨɛŬ ŬɏɟŬ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ 
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ˊŮɟɑˊɞɡ ɑŭɘɞɡ ɛŮɔɏɗɞɡɠ ŬɜɞɑɔɛŬŰŬ ůŰɞɡɠ ŬˊɏɜŬɜŰɘ Űɞɑɢɞɡɠ, ɐ ŬɜɞɘɔɧɛŮɜŮɠ ɗɡɟɑŭŮɠ ůŰɞ Ɏɜɤ 

ŰɛɐɛŬ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ.  

ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ ɛɏůɞɡ ůɡɜŰŮɚŮůŰɐ ɗŮɟɛɞˊŮɟŬŰɧŰɖŰŬɠ Űɞɡ əŰɖɟɑɞɡ ůɨɛűɤɜŬ 

ɛŮ Űɞɜ Ⱦ.Ⱥɜ.ȷ.Ⱦ., Űɞ ŭɘŬɢɤɟɘůŰɘəɧ ŭɞɛɘəɧ ůŰɞɘɢŮɑɞ ɛŮŰŬɝɨ Űɞɡ əɡɟɑɤɠ ɢɩɟɞɡ Űɞɡ əŰɖɟɑɞɡ 

əŬɘ Űɞɡ ˊɟɞůŬɟŰɖɛɏɜɞɡ ɗŮɟɛɞəɖˊɑɞɡ, ɗŮɤɟŮɑŰŬɘ ɤɠ ŮɝɤŰŮɟɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ əŮɚɨűɞɡɠ 

ˊɟɞɠ ɛɖ ɗŮɟɛŬɘɜɧɛŮɜɞ ɢɩɟɞ. 

  



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

39 

 

ȾȺūȷȿȷȽɃ 3: ūɈɆȽȾɃɆ ūɋɇȽɆɀɃɆ 

3.1 ȺɘůŬɔɤɔɐ 

ȱɚɘɞɠ  ɄɟɧɓɚɖɛŬ ɐ ȺɡəŬɘɟɑŬ ; 

ȼ ŬˊɎɜŰɖůɖ ɛˊɞɟŮɑ ˊɟŬɔɛŬŰɘəɎ ɜŬ ŮɑɜŬɘ əŬɘ ŰŬ ŭɨɞ  əŬɘ ŮɝŬɟŰɎŰŬɘ  ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ 

Ŭˊɧ Űɖ ɗɏůɖ Űɞɡ əŰɘɟɑɞɡ . ȺɑɜŬɘ ůŬűɏɠ ɧŰɘ ůŮ ɗŮɟɛɎ əɚɑɛŬŰŬ ɧˊɤɠ Űɞ əɚɑɛŬ Űɖɠ  ȺɚɚɎŭŬɠ  

ɧˊɞɡ ɞ ɐɚɘɞɠ ŮɑɜŬɘ ɓŬůɘəɧ ůɡůŰŬŰɘəɧ Űɖɠ əŬɘ ɔɘŬ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɖɠ ɖɛɏɟŬɠ Űɞ ˊɟɧɓɚɖɛŬ 

ŭŮɜ ŮɑɜŬɘ Űɧůɞ ˊɞɚɨ ůŰɖɜ Ůɑůɞŭɞ Űɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ , ŬɚɚɎ ˊŮɟɘůůɧŰŮɟɞ  ůŰɞɜ ŬˊɞəɚŮɘůɛɧ 

Űɞɡ .ȼ ɓŮɚŰɑɤůɖ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Ůɜɧɠ əŰɖɟɑɞɡ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ 

ɢɤɟɑɠ Űɖɜ ˊŬɟɎɚɚɖɚɖ ɛŮɚɏŰɖ Űɞɡ űɤŰɘůɛɞɨ Űɞɡ.  

ȼ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ŭɘŬɗɏůɘɛɞɡ űɡůɘəɞɨ űɤŰɧɠ ŮˊɖɟŮɎɕŮɘ Űɖɜ əŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ 

Ůɜɧɠ əŰɖɟɑɞɡ ɎɛŮůŬ əŬɘ ɏɛɛŮůŬ: ȯɛŮůŬ, ɧŰŬɜ Űɞ űɡůɘəɧ űɤɠ ŬɜŰɘəŬɗɘůŰɎ Űɞɜ ŰŮɢɜɖŰɧ 

űɤŰɘůɛɧ, ɛŮɘɩɜɞɜŰŬɠ Űɖ ɢɟɐůɖ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ əŬɘ ɏɛɛŮůŬ, ɧŰŬɜ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɞɡ 

ɛŮɔɏɗɞɡɠ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ŬɡɝɎɜŮŰŬɘ əŬɘ ɖ ɗŮɟɛɘəɐ ɟɞɐ Ŭˊɧ əŬɘ ˊɟɞɠ Űɞ əŰɐɟɘɞ 

(ɛŮɔŬɚɨŰŮɟŮɠ ɗŮɟɛɘəɏɠ ŬˊɩɚŮɘŮɠ Űɞ ɢŮɘɛɩɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟŬ ɗŮɟɛɘəɎ əɏɟŭɖ Űɞ 

əŬɚɞəŬɑɟɘ). ɇŬ əɟɘŰɐɟɘŬ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ˊɟɏˊŮɘ ɜŬ 

ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ Űɧůɞ ůŮ ˊɞůɞŰɘəɏɠ ɧůɞ əŬɘ ůŮ ˊɞɘɞŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ. Ƀ ŬɟɢɘŰŮəŰɞɜɘəɧɠ 

ůɢŮŭɘŬůɛɧɠ əŬɗɞɟɑɕŮɘ Űɖɜ ˊɞůɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ůŰɞ əŰɐɟɘɞ əŬɘ 

Űɖɜ əŬŰŬɜɞɛɐ Űɞɡ. ȼ ŬˊŬɘŰɞɨɛŮɜɖ ˊɞůɧŰɖŰŬ űɤŰɘůɛɞɨ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ɢɩɟɞɡ əŬɘ Űɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ ŮɟɔŬůɑŮɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɛɏůŬ ůô ŬɡŰɧɜ. Ƀɘ 

ˊɞůɞŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ ŭɑɜɞɜŰŬɘ Ŭˊɧ æɘŮɗɜɐ ɐ ȺɡɟɤˊŬɥəɎ ɄɟɧŰɡˊŬ. ɄɏɟŬɜ Űɖɠ 

ŬˊŬɘŰɞɨɛŮɜɖɠ ˊɞůɧŰɖŰŬɠ, ˊɟɏˊŮɘ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ Ůˊɑůɖɠ əŬŰɎɚɚɖɚɖ əŬŰŬɜɞɛɐ Űɞɡ 

űɤŰɘůɛɞɨ ůŰɞ ɢɩɟɞ, ɞɨŰɤɠ ɩůŰŮ ɜŬ ŬˊɞűŮɨɔŮŰŬɘ ɖ ɗɎɛɓɤůɖ. ŪɎɛɓɤůɖ ŮɑɜŬɘ ɖ Ŭɑůɗɖůɖ 

ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ ɧŰŬɜ ɖ ɚŬɛˊɟɧŰɖŰŬ ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ Űɖ 

ɚŬɛˊɟɧŰɖŰŬ ůŰɖɜ ɞˊɞɑŬ ŮɑɜŬɘ ˊɟɞůŬɟɛɞůɛɏɜŬ ŰŬ ɛɎŰɘŬ əŬɘ ˊɟɞəŬɚŮɑ Ůɜɧɢɚɖůɖ, ŭɡůűɞɟɑŬ 

ɐ ɛŮɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ ɐ əŬɘ Űɖɠ ɞɟŬŰɧŰɖŰŬɠ. ŪɎɛɓɤůɖ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣŮɘ Ŭˊɧ Űɖɜ 

ɎɛŮůɖ ɗɏŬůɖ Űɞɡ ɐɚɘɞɡ ɐ ŰɛɐɛŬŰɞɠ Űɞɡ ɞɡɟŬɜɞɨ ɛŮɔɎɚɖɠ űɤŰŮɘɜɧŰɖŰŬɠ, ŭɘŬ ɛɏůɞɡ Űɤɜ 

ŬɜɞɘɔɛɎŰɤɜ ɐ Ŭ́ɧ Űɖɜ ˊɟɧůˊŰɤůɖ ɎɛŮůɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŰɞ ŮˊɑˊŮŭɞ ŮɟɔŬůɑŬɠ.  
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3.2 ȽůŰɞɟɘəɐ ȷɜŬŭɟɞɛɐ 

3.2.1 ȷɜɩɜɡɛɖ ɄŬɟŬŭɞůɘŬəɐ ȷɟɢɘŰŮəŰɞɜɘəɐ 

ɆŰɖɜ əŬŰɎ Űɧˊɞɡɠ Ŭɜɩɜɡɛɖ ˊŬɟŬŭɞůɘŬəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ ɛˊɞɟŮɑ əŬɜŮɑɠ ɜŬ ŮɜŰɞˊɑůŮɘ 

ˊɞɚɚɎ ˊŬɟŬŭŮɑɔɛŬŰŬ əŰɘůɛɎŰɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ əŬŰɎɚɚɖɚŬ Űɞɜ ɐɚɘɞ əŬɘ Űɞ ŭɘɎɢɡŰɞ 

űɡůɘəɧ űɤɠ ɔɘŬ ɚɧɔɞɡɠ ŬɘůɗɖŰɘəɞɨɠ, ŬɚɚɎ əŬɘ ɞˊŰɘəɐɠ / ɗŮɟɛɘəɐɠ ɎɜŮůɖɠ 

   
ȺɘəɧɜŬ 3.1 

  
ȺɘəɧɜŬ 3.2 

  

3.2.2 ɀŮůŬɑɤɜŬɠ  

çɄɟɤŰɧɔɞɜŮɠè əŬŰɞɘəɑŮɠ, ɢɤɟɑɠ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ ŰŬ űɡůɘəɞɨ 

űɤŰɘůɛɞɨ.ȼ ŮűŮɨɟŮůɖ Űɞɡ ɔɡŬɚɘɞɨ ɏŭɤůŮ ɜɏŬ ɩɗɖůɖ ůŰɞ ůɢŮŭɘŬůɛɧ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ, 

Ŭűɞɨ ŮˊɏŰɟŮˊŮ Űɖ ŭɘŮɑůŭɡůɖ Űɞɡ űɤŰɧɠ, Űɖ ɗɏŬ, ŬɚɚɎ əŬɘ Űɖ ɛŮɑɤůɖ Űɤɜ ɗŮɟɛɘəɩɜ 

ŬˊɤɚŮɘɩɜ, əɡɟɑɤɠ ůŰɘɠ ɢɩɟŮɠ ŰɖɠɓɧɟŮɘŬɠ Ⱥɡɟɩˊɖɠ. 
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ȺɘəɧɜŬ 3.3 

        
ȺɘəɧɜŬ 3.4 

3.2.3 ɄɟɞȤȸɘɞɛɖɢŬɜɘəɐ Ⱥˊɞɢɐ 

 

ȺɘəɧɜŬ 3.5 
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ɄŬɟɧɚɖ Űɖɜ ɞɚɞɏɜŬ əŬɘ ŬɡɝŬɜɧɛŮɜɖ ɢɟɐůɖ ɡŬɚɞůŰŬůɑɤɜ əŬŰɎ Űɞɜ 17ɞ ŬɘɩɜŬ, ɞɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŮɠ ɔɡɎɚɘɜŮɠ ŮˊɘűɎɜŮɘŮɠ ˊŬɟɏɛŮɜŬɜ ůɢŮŰɘəɎ ɛɘəɟɏɠ, ɚɧɔɤ Űɤɜ 

əŬŰŬůəŮɡŬůŰɘəɩɜ ˊŮɟɘɞɟɘůɛɩɜ əŬɘ Űɞɡ ɡɣɖɚɞɨ əɧůŰɞɡɠ. 

3.2.4 ȸɘɞɛɖɢŬɜɘəɐ Ůˊɞɢɐ 

ɀŮ Űɖ ɟŬɔŭŬɑŬ ŬɜɎˊŰɡɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ, ɞɘ əŬŰŬůəŮɡɏɠ Ŭˊɧ ůɑŭŮɟɞ əŬɘ ɔɡŬɚɑ 

ɏɔɘɜŬɜ ˊɘɞ ˊɟɞůɘŰɏɠ ɞɘəɞɜɞɛɘəɎ əŬɘ ɎɟɢɘůŬɜ ɜŬ ŮűŬɟɛɧɕɞɜŰŬɘ Ůɡɟɏɤɠ ůŮ ɗŮɟɛɞəɐˊɘŬ, 

ůɘŭɖɟɞŭɟɞɛɘəɞɨɠ ůŰŬɗɛɞɨɠ, ŬɑɗɞɡůŮɠ Űɏɢɜɖɠ, ŭɖɛɧůɘŮɠ ůŰɞɏɠ (ɔŬɚŬɟɑŮɠ), ɓɘɓɚɘɞɗɐəŮɠ, 

əŰɑɟɘŬ ɔɟŬűŮɑɤɜ ə.ɞ.ə. 

 
ȺɘəɧɜŬ 3.6 

3.2.5 20ɞɠ ȷɘɩɜŬɠ  

ɆŰɘɠ Ŭɟɢɏɠ Űɞɡ 20ɞɡ ŬɘɩɜŬ, Űɞ ɛɞɜŰɏɟɜɞ əɑɜɖɛŬ ɏŭɤůŮ ɘŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ůŮ 

ɕɖŰɐɛŬŰŬ ŭɘŬűɎɜŮɘŬɠ, ɟɞɥəɧŰɖŰŬɠ Űɞɡ ɢɩɟɞɡ, ŬɚɚɎ əŬɘ űɡůɘəɞɨ űɤŰɘůɛɞɨ ɛŮ ůəɞˊɧ Űɘɠ 

ɡɔɘŮɘɜɏɠ ůɡɜɗɐəŮɠ ŭɘŬɓɑɤůɖɠ. ȷˊɧ Űɖɜ Ɏɚɚɖ, ɧɛɤɠ, ɖ ŮűŮɨɟŮůɖ Űɞɡ ɚŬɛˊŰɐɟŬ űɗɞɟɘůɛɞɨ 

Űɞ 1938, ɞ ɞˊɞɑɞɠ ŬɨɝɖůŮ Űɖɜ Ŭˊɧŭɞůɖ Űɞɡ ɖɚŮəŰɟɘəɞɨ űɤŰɘůɛɞɨ, ˊɟɞəɎɚŮůŮ Űɖɜ ŮɡɟŮɑŬ 

ŭɘɎŭɞůɖ əŰɘůɛɎŰɤɜ ɛŮ ˊɚɐɟɖ ŮɝɎɟŰɖůɖ Ŭˊɧ Űɞɜ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ. 

 
ȺɘəɧɜŬ 3.7 
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3.2.6 ȹŮəŬŮŰɑŬ 90 ɛɏɢɟɘ ůɐɛŮɟŬ 

ɆɐɛŮɟŬ, ɞ űɡůɘəɧɠ űɤŰɘůɛɧɠ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɑŰŮ ɔɘŬ ɚɧɔɞɡɠ 

əŬɗŬɟɎ ŬɘůɗɖŰɘəɞɨɠ (əɡɟɑɤɠ ůŮ ɗɟɖůəŮɡŰɘəɞɨɠ ɢɩɟɞɡɠ), ŮɑŰŮ ɔɘŬ Űɞɜ ůɡɜŭɡŬůɛɧ 

Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ ï ŬɘůɗɖŰɘəɐɠ ï ɡɔɘŮɘɜɐɠ ŭɘŬɓɑɤůɖɠ, ˊɞɡ ŬˊɞŰŮɚŮɑ əŬɘ Űɖɜ 

ůɡɢɜɧŰŮɟɖ ˊŮɟɑˊŰɤůɖ. 

3.3 ɆŰɟŬŰɖɔɘəɏɠ  ɆɢŮŭɘŬůɛɞɨ 

ũɘŬ ɜŬ ɡɚɞˊɞɘɖɗŮɑ ɞ ůŰɧɢɞɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ, ŭɖɚŬŭɐ ɖ ˊŬɟɞɢɐ 

ɘəŬɜɞˊɞɘɖŰɘəɐɠ ˊɞůɧŰɖŰŬɠ əŬɘ ˊɞɘɧŰɖŰŬɠ əŬɘ ɖ ɞɛŬɚɐ əŬŰŬɜɞɛɐ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ůŰɞ 

əŰɐɟɘɞ, ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ ɡˊɧɣɖ ɞɘ Ŭəɧɚɞɡɗɞɘ ˊŬɟɎɔɞɜŰŮɠ əŬɘ ůŰɟŬŰɖɔɘəɏɠ ůɢŮŭɘŬůɛɞɨ:  

- ɞɘ əɚɘɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ (ɜɏűɤůɖ Űɞɡ ɞɡɟŬɜɞɨ, űɤŰŮɘɜɧŰɖŰŬ) əŬɘ Űɞ 

ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ (ɔɤɜɑŬ ˊɟɧůˊŰɤůɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ)  

- ɞɘ ŬɜɎɔəŮɠ űɤŰɘůɛɞɨ Űɞɡ ɢɩɟɞɡ, ŬɜŬɚɧɔɤɠ ɛŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ  

- ŰŬ ŮɝɤŰŮɟɘəɎ ŮɛˊɧŭɘŬ  

- Űɞ ůɢɐɛŬ Űɞɡ əŰɘɟɑɞɡ (ɓŬɗɨ - ɟɖɢɧ)  

- ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ, ɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ əŰɘɟɑɞɡ əŬɘ ɖ ɞɟɔɎɜɤůɖ Űɤɜ ɢɩɟɤɜ ˊɞɡ 

ˊɟɧəŮɘŰŬɘ ɜŬ űɤŰɘůŰɞɨɜ  

- ɖ ɗɏůɖ əŬɘ ɞɘ ɞˊŰɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ŮˊɘűŬɜŮɘɩɜ Űɞɡ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ ˊɞɡ 

ŬɜŬəɚɞɨɜ Űɞ űɤɠ  

- ɖ ŭɘŬɛɧɟűɤůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰŬ ɢɩɟɞɡ  

- ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ, ɖ ɗɏůɖ, Űɞ ůɢɐɛŬ əŬɘ Űɞ ɛɏɔŮɗɞɠ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ əŬɘ Űɤɜ Ůɜ 

ɔɏɜŮɘ ŭɘŬűŬɜɩɜ ůŰɞɘɢŮɑɤɜ  

- ŰŬ ɔŮɤɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɛɧɜɘɛɤɜ ɐ əɘɜɖŰɩɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ 

ŮűŬɟɛɧɕɞɜŰŬɘ ůŰŬ ŬɜɞɑɔɛŬŰŬ əŬɘ Ůɜ ɔɏɜŮɘ ɧɚɤɜ Űɤɜ ŭɘŬŰɎɝŮɤɜ ˊɞɡ ɟɡɗɛɑɕɞɡɜ Űɖɜ Ůɑůɞŭɞ 

əŬɘ Űɖɜ əŬŰŬɜɞɛɐ Űɞɡ űɤŰɧɠ  

- ɞɘ ɞˊŰɘəɏɠ ɘŭɘɧŰɖŰŮɠ əŬɘ ŰŬ ɗŮɟɛɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɡŬɚɞůŰŬůɑɤɜ əŬɘ Űɤɜ 

ŭɘŬűŬɜɩɜ Ůɜ ɔɏɜŮɘ ůŰɞɘɢŮɑɤɜ. ȷˊɧ ŬɡŰɞɨɠ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ, ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ əŬɘ Űɞ 

ůɢɐɛŬ Űɞɡ əŰɘɟɑɞɡ, ɖ ɞɟɔɎɜɤůɖ Űɤɜ ɢɩɟɤɜ, ɖ ɔŮɤɛŮŰɟɑŬ Űɤɜ ŮɝɤŰŮɟɘəɩɜ Ůɛˊɞŭɑɤɜ əŬɘ ɞɘ 

ɘŭɘɧŰɖŰŮɠ Űɤɜ ŮůɤŰŮɟɘəɩɜ əŬɘ ŮɝɤŰŮɟɘəɩɜ ŮˊɘűŬɜŮɘɩɜ, ůŮ ůɢɏůɖ ɛŮ Űɖɜ ŬɜŬəɚŬůŰɘəɧŰɖŰɎ 

Űɞɡɠ, Ŭűɞɟɞɨɜ əɟɑůɘɛŮɠ ŬˊɞűɎůŮɘɠ ɔɘŬ Űɞɜ ɘəŬɜɞˊɞɘɖŰɘəɧ űɡůɘəɧ űɤŰɘůɛɧ Űɞɡ əŰɘɟɑɞɡ, ɞɘ 
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ɞˊɞɑŮɠ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ ůŰɞ Ŭɟɢɘəɧ ůŰɎŭɘɞ Űɞɡ ŬɟɢɘŰŮəŰɞɜɘəɞɨ ůɢŮŭɘŬůɛɞɨ 

(ˊɟɞɛŮɚɏŰɖ). ȼ ůɡɛɓɞɚɐ Űɤɜ ŭɞɛɘəɩɜ ŮˊɘűŬɜŮɘɩɜ ůŰɞɜ űɡůɘəɧ űɤŰɘůɛɧ Űɤɜ ɗŬɚɎɛɤɜ 

ɜɞůɖɚŮɑŬɠ ɆŰɖɜ ŮˊɧɛŮɜɖ űɎůɖ Űɖɠ ůɢŮŭɘŬůŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ ɔɑɜŮŰŬɘ ɖ Ůˊɘɚɞɔɐ Űɤɜ 

ŭɘŬűŬɜɩɜ ůŰɞɘɢŮɑɤɜ ïɓŬůɘəɩɜ ɟɡɗɛɘůŰɩɜ Űɞɡ ŮɘůŮɟɢɧɛŮɜɞɡ űɡůɘəɞɨ űɤŰɧɠï ɤɠ ˊɟɞɠ Űɞɜ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ, Űɖ ɗɏůɖ, Űɞ ɛɏɔŮɗɞɠ, Űɞ ˊɚɐɗɞɠ, Űɘɠ ɔŮɤɛŮŰɟɘəɏɠ ŬɜŬɚɞɔɑŮɠ. ȼ Ůˊɘɚɞɔɐ 

Űɤɜ ŬɜɞɘɔɛɎŰɤɜ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞ ɛɏɔŮɗɞɠ əŬɘ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ əŰɘɟɑɞɡ əŬɗɩɠ əŬɘ Ŭˊɧ 

Űɖɜ ŮɝɤŰŮɟɘəɐ Űɞɡ ŮɛűɎɜɘůɖ. 

ȼ ŰŮɚɘəɐ ŬˊɧűŬůɖ, ɧůɞɜ ŬűɞɟɎ Űɞ űɡůɘəɧ űɤŰɘůɛɧ, ŮůŰɘɎɕŮŰŬɘ ůŰɖɜ Ůˊɘɚɞɔɐ Űɤɜ 

ɡŬɚɞˊɘɜɎəɤɜ əŬɘ Űɤɜ ˊɟɧůɗŮŰɤɜ ɖɚɘɞˊɟɞůŰŬŰŮɡŰɘəɩɜ ɐ űɤŰɞŮɜɘůɢɡŰɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɤɜ 

ŬɜɞɘɔɛɎŰɤɜ.  

 
ȺɘəɧɜŬ 3.8 ɆˊɑŰɘ ɛŮ əɏɟŭɞɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ  ɛŮ əŮəɚɘɛɏɜŬ ŬɜɞɑɔɛŬŰŬ 

3.4 ȷɟɢɘəɏɠ Ⱥˊɘɚɞɔɏɠ ɆɢŮŭɘŬůɛɞɨ  

3.4.1 ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ  

Ƀ ɜɧŰɘɞɠ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ŮɑɜŬɘ ŬɟəŮŰɎ əŬɚɧɠ ɤɠ ˊɟɞɠ Űɖ ŭɘŬɗɏůɘɛɖ ˊɞůɧŰɖŰŬ 

űɡůɘəɞɨ űɤŰɧɠ, ɘŭɘŬɑŰŮɟŬ Űɖ ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ. ȼ ɜɧŰɘŬ ɧɣɖ Űɤɜ əŰɘɟɑɤɜ ŭɏɢŮŰŬɘ Űɖɜ 

ŬˊŮɡɗŮɑŬɠ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ůŮ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ, ɛŮ ůŰŬɗŮɟɧŰŮɟɞ ɟɡɗɛɧ əŬɘ ɛŮ 

əŬɚɨŰŮɟɖ əŬŰŬɜɞɛɐ Űɧůɞ ůŰɘɠ Ůˊɞɢɏɠ Űɞɡ ɏŰɞɡɠ, ɧůɞ əŬɘ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ. ɇɖ 

ɗŮɟɘɜɐ ˊŮɟɑɞŭɞ ɧɛɤɠ, ɚɧɔɤ Űɖɠ ɡɣɖɚɐɠ ɚŬɛˊɟɧŰɖŰŬɠ ˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰɘɠ ɀŮůɞɔŮɘŬəɏɠ 

ɢɩɟŮɠ əŬɘ Űɖ ůɡɜŮɢɐ ɛŮŰŬɓɞɚɐ Űɖɠ ůŰɎɗɛɖɠ Űɞɡ űɤŰɘůɛɞɨ, ŮɎɜ ŭŮ ůɡɜŭɡŬůŰŮɑ ɛŮ 

əŬŰɎɚɚɖɚɖ ůəɑŬůɖ, ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůŮɘ ˊɟɞɓɚɐɛŬŰŬ ŬɜɘůɞəŬŰŬɜɞɛɐɠ əŬɘ ɗɎɛɓɤůɖɠ.  

. Ƀ ŭŮɨŰŮɟɞɠ əŬɚɨŰŮɟɞɠ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ, ůŮ ůɢɏůɖ ɛŮ Űɞ űɡůɘəɧ űɤŰɘůɛɧ Űɞɡ 

ɢɩɟɞɡ, ŮɑɜŬɘ ɞ ɓɞɟɘɜɧɠ, ŮɝŬɘŰɑŬɠ Űɖɠ ůŰŬɗŮɟɧŰɖŰŬɠ Űɞɡ űɤŰɧɠ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ, 

əŬɘ Űɞɡ ɛŮɘɤɛɏɜɞɡ əɘɜŭɨɜɞɡ ɔɘŬ ɗɎɛɓɤůɖ. ȷɜ əŬɘ ɖ ˊɞůɧŰɖŰŬ Űɞɡ űɤŰɘůɛɞɨ ɛˊɞɟŮɑ ɜŬ 

ŮɑɜŬɘ ɢŬɛɖɚɐ əŬŰɎ Űɖ ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ, ɖ ˊɞɘɧŰɖŰŬ ŮɑɜŬɘ ůŰŬɗŮɟɐ, ŮˊŮɘŭɐ ŭŮɜ ɡˊɎɟɢŮɘ 
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ˊɟɧůˊŰɤůɖ ɎɛŮůɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ. Ⱥˊɑůɖɠ Űɞ ɓɞɟɘɜɧ űɤɠ ŮɛűŬɜɑɕŮɘ Űɖɜ əŬɚɨŰŮɟɖ 

əŬŰŬɜɞɛɐ Űɞɡ űɎůɛŬŰɞɠ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ. Ƀ ůŰŬɗŮɟɧɠ ɞɛɞɘɧɛɞɟűɞɠ ŭɘɎɢɡŰɞɠ 

űɤŰɘůɛɧɠ, əŬɗɘůŰɎ Űɞ ɓɞɟɘɜɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɜ ˊɚɏɞɜ əŬŰɎɚɚɖɚɞ ɔɘŬ ɞɟɘůɛɏɜŮɠ 

ɢɟɐůŮɘɠ, ɧˊɤɠ ɓɘɓɚɘɞɗɐəŮɠ, ɢɩɟɞɡɠ ŮɟɔŬůɑŬɠ, əɚˊ. ȺɘŭɘəɧŰŮɟŬ, ˊɟɞŰɘɛɎŰŬɘ ɔɘŬ Űɞɡɠ 

ŮəɗŮůɘŬəɞɨɠ ɢɩɟɞɡɠ əŬɘ ŰŬ ɛɞɡůŮɑŬ ŮˊŮɘŭɐ ŭŮɜ ɡˊɎɟɢŮɘ əɑɜŭɡɜɞɠ əŬŰŬůŰɟɞűɐɠ Űɤɜ 

ŮəɗŮɛɎŰɤɜ Ŭˊɧ Űɖɜ ɡˊŮɟɘɩŭɖ ŬəŰɘɜɞɓɞɚɑŬ. ȼ ůɡɛɓɞɚɐ Űɤɜ ŭɞɛɘəɩɜ ŮˊɘűŬɜŮɘɩɜ ůŰɞɜ 

űɡůɘəɧ űɤŰɘůɛɧ Űɤɜ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ  

Ƀɘ ɢŮɘɟɧŰŮɟɞɘ ˊɟɞůŬɜŬŰɞɚɘůɛɞɑ, ůŮ ůɢɏůɖ ɛŮ Űɞ űɡůɘəɧ űɤɠ, ŮɑɜŬɘ ɞ ŬɜŬŰɞɚɘəɧɠ əŬɘ 

ɞ ŭɡŰɘəɧɠ, ɔɘŬŰɑ ŭɏɢɞɜŰŬɘ ŬɜɞɛɞɘɞɔŮɜɐ əŬŰŬɜɞɛɐ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ (ɛŮɘɤɛɏɜɖ ŬəŰɘɜɞɓɞɚɑŬ 

Űɖ ɛɘůɐ ɛɏɟŬ), Űɧůɞ ɖɛŮɟɐůɘŬ ɧůɞ əŬɘ ŭɘŮˊɞɢɘŬəɐ (ɛŮɔŬɚɨŰŮɟɖ ˊɞůɧŰɖŰŬ Űɞ əŬɚɞəŬɑɟɘ 

əŬɘ ɛɘəɟɧŰŮɟɖ Űɞ ɢŮɘɛɩɜŬ). ɇɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ɧɛɤɠ ˊɟɧɓɚɖɛŬ ŮɑɜŬɘ ɧŰɘ ɖ ɢŬɛɖɚɐ ɗɏůɖ 

Űɞɡ ɐɚɘɞɡ ůŰɞɜ ŬɜŬŰɞɚɘəɧ əŬɘ ŭɡŰɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ŭɖɛɘɞɡɟɔŮɑ ɏɜŰɞɜŬ ˊɟɞɓɚɐɛŬŰŬ 

ɗɎɛɓɤůɖɠ.  

3.4.2 ɇɞ ůɢɐɛŬ Űɞɡ əŰɘɟɑɞɡ  

ɇɞ ůɢɐɛŬ Űɞɡ əŰɘɟɑɞɡ əŬɗɞɟɑɕŮɘ Űɖɜ ˊɞůɧŰɖŰŬ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ŬɜɎ ˊɟɞůŬɜŬŰɞɚɘůɛɧ 

ůŮ ůɢɏůɖ ɛŮ Űɞ űɤŰɘɕɧɛŮɜɞ ɢɩɟɞ (ŰɛɐɛŬ Űɞɡ ŭŬˊɏŭɞɡ ˊɞɡ ɛˊɞɟŮɑ ɜŬ űɤŰɘůŰŮɑ ɛŮ űɡůɘəɧ 

űɤɠ).  

ȼ ˊɞůɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ɛɏůŬ ůô ɏɜŬ ɢɩɟɞ ɛŮɘɩɜŮŰŬɘ ůɡɜŬɟŰɐůŮɘ Űɖɠ 

ŬˊɧůŰŬůɖɠ Ŭˊɧ Űɞ ɎɜɞɘɔɛŬ. ɄŮɟɘɛŮŰɟɘəɐ ɕɩɜɖ ˊɚɎŰɞɡɠ ˊŮɟɑˊɞɡ 5m, ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ űɤŰɘůŰŮɑ ˊɚɐɟɤɠ Ŭˊɧ ŰŬ ˊɚŮɡɟɘəɎ ŬɜɞɑɔɛŬŰŬ. ɀɘŬ ŭŮɨŰŮɟɖ, ˊɟɞɠ Űɞ ŮůɤŰŮɟɘəɧ 

Űɞɡ əŰɘɟɑɞɡ, ˊŮɟɘɛŮŰɟɘəɐ ɕɩɜɖ űɤŰɑɕŮŰŬɘ ɛŮɟɘəɩɠ ɛŮ űɡůɘəɧ űɤɠ.  

ȼ ŬɜŬɚɞɔɑŬ ˊɚɐɟɤɠ űɤŰɘůɛɏɜɖɠ / ɛŮɟɘəɩɠ űɤŰɘůɛɏɜɖɠ / ůəɞŰŮɘɜɐɠ ˊŮɟɘɞɢɐɠ ůŮ ɏɜŬ 

əŰɐɟɘɞ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɘɠ ŭɘŬůŰɎůŮɘɠ Űɞɡ. ɆŰŬ ɛŮɔɎɚŬ əŰɐɟɘŬ ŭɘŬɛɞɟűɩɜŮŰŬɘ ɛŮɔŬɚɨŰŮɟɖ 

ůəɞŰŮɘɜɐ ˊŮɟɘɞɢɐ ůŰɞ ŮůɤŰŮɟɘəɧ, ɧŰŬɜ ɖ ˊŮɟɘɓɎɚɚɞɡůŬ ŮˊɘűɎɜŮɘŬ ŮɑɜŬɘ ɛɘəɟɐ ůŮ ůɢɏůɖ ɛŮ 

Űɞ ůɢɐɛŬ Űɖɠ əɎŰɞɣɖɠ.  

ũŮɜɘəɎ, ŬɜɎɚɞɔŬ ɛŮ Űɞ ůɢɐɛŬ Űɞɡ əŰɘɟɑɞɡ, ŭɑɜŮŰŬɘ ˊŬɟɎŭŮɘɔɛŬ ůɨɔəɟɘůɖɠ ˊɚɐɟɤɠ 

űɤŰɘůɛɏɜɖɠ / ɛŮɟɘəɩɠ űɤŰɘůɛɏɜɖɠ / ůəɞŰŮɘɜɐɠ ˊŮɟɘɞɢɐɠ ůŰɞ ɆɢɐɛŬ 6.2, ɢɤɟɑɠ ɜŬ ůɖɛŬɑɜŮɘ 

ɧŰɘ ŰŬ ˊɞůɞůŰɎ ŬɡŰɎ ŮɑɜŬɘ ŬˊɧɚɡŰŬ (ŰŬ ɛŮɔɏɗɖ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ, ŰŬ ɡɚɘəɎ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ, 

Űɞɡ ŮůɤŰŮɟɘəɞɨ əŬɘ Űɞɡ ŮɝɤŰŮɟɘəɞɨ ɢɩɟɞɡ ˊŬɑɕɞɡɜ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ əŬŰŬɜɞɛɐ Űɞɡ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ).  
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. ɆŮ əŰɐɟɘɞ ɛŮ ŰŮŰɟɎɔɤɜɖ əɎŰɞɣɖ Űɞ 16% Űɖɠ əɎŰɞɣɖɠ ŭŮ ŭɏɢŮŰŬɘ əŬɗɧɚɞɡ űɡůɘəɧ 

űɤŰɘůɛɧ. ȰɜŬ ˊɞůɞůŰɧ 51% űɤŰɑɕŮŰŬɘ ˊɚɐɟɤɠ əŬɘ Űɞ ɡˊɧɚɞɘˊɞ 33% ɛŮɟɘəɩɠ.  

. ɆŮ əŰɐɟɘɞ ɛŮ ɞɟɗɞɔɩɜɘŬ əɎŰɞɣɖ ŭŮɜ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ çůəɞŰŮɘɜɞɑ ɢɩɟɞɘè. ȼ ˊŮɟɘɞɢɐ 

ˊɞɡ űɤŰɑɕŮŰŬɘ ˊɚɐɟɤɠ ŬɜɏɟɢŮŰŬɘ ůŮ ˊɞůɞůŰɧ 59% əŬɘ ɖ űɤŰɘɕɧɛŮɜɖ ɛŮɟɘəɩɠ ůŮ ˊɞůɞůŰɧ 

41%. . ɆŮ əŰɐɟɘɞ ɛŮ ŰŮŰɟɎɔɤɜɖ əɎŰɞɣɖ əŬɘ əŮɜŰɟɘəɧ Ŭɑɗɟɘɞ, ɧɚɞɘ ɞɘ ɢɩɟɞɘ űɤŰɑɕɞɜŰŬɘ 

ˊɚɐɟɤɠ ɛŮ űɡůɘəɧ űɤɠ.   

3.5 ɄɞůɧŰɖŰŬ űɡůɘəɞɨ űɤŰɘůɛɞɨ 

ɇŬ ˊɞůɞŰɘəɎ əɟɘŰɐɟɘŬ Űɞɡ űɤŰɘůɛɞɨ ůŰŬ əŰɑɟɘŬ ŬɜŬűɏɟɞɜŰŬɘ ůŰɘɠ Űɘɛɏɠ űɤŰɘůɛɞɨ 

(lx) əɡɟɑɤɠ ɔɘŬ ŰŮɢɜɖŰɧ ŬɚɚɎ əŬɘ ɔɘŬ űɡůɘəɧ űɤŰɘůɛɧ, ɐ ůŰɞɜ ɆɡɜŰŮɚŮůŰɐ ūɡůɘəɞɨ 

ūɤŰɘůɛɞɨ (%) ɔɘŬ űɡůɘəɧ űɤŰɘůɛɧ, ůɡɜɐɗɤɠ ůŰɞ ŮˊɑˊŮŭɞ ŮɟɔŬůɑŬɠ, ŭɖɚŬŭɐ ůŮ ɨɣɞɠ 70-

80cm Ŭˊɧ Űɞ ŭɎˊŮŭɞ. Ƀ ɆɡɜŰŮɚŮůŰɐɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ (Daylight Factor) ŮɑɜŬɘ ɞ ɚɧɔɞɠ 

Űɞɡ űɤŰɘůɛɞɨ ˊɞɡ ŭɏɢŮŰŬɘ ɏɜŬ ůɖɛŮɑɞ Űɞɡ ŮůɤŰŮɟɘəɞɨ ɢɩɟɞɡ (Ei), ůɡɜɐɗɤɠ ůŰɞ ɨɣɞɠ Űɞɡ 

Ůˊɘˊɏŭɞɡ ŮɟɔŬůɑŬɠ, ˊɟɞɠ Űɞɜ ŬɜŰɑůŰɞɘɢɞ űɤŰɘůɛɧ ůŮ ŮɝɤŰŮɟɘəɧ ŬɜŮɛˊɧŭɘůŰɞ ůɖɛŮɑɞ (Eo) 

ůŮ ůɡɜɗɐəŮɠ ɜŮűɞůəŮˊɞɨɠ ɞɡɟŬɜɞɨ, ŮəűɟŬůɛɏɜɞɠ Ůˊɑ Űɞɘɠ ŮəŬŰɧ . ȼ ŬˊŬɘŰɞɨɛŮɜɖ 

ˊɞůɧŰɖŰŬ Űɞɡ űɤŰɘůɛɞɨ ůŮ ɏɜŬ ɢɩɟɞ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞ Ůɑŭɞɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ˊɞɡ ɗŬ 

ɚɎɓŮɘ ɢɩɟŬ ůŮ ŬɡŰɧɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ůŰɖ ɀŮɔ. ȸɟŮŰŬɜɑŬ ɔɘŬ Űɘɠ ůɢɞɚɘəɏɠ ŬɑɗɞɡůŮɠ 

ŬˊŬɘŰŮɑŰŬɘ ŮɚɎɢɘůŰɖ Űɘɛɐ ɆɡɜŰŮɚŮůŰɐ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 2%, Ůɜɩ ɔɘŬ ŭɘŬŭɟɧɛɞɡɠ əŬɘ 

ɓɞɖɗɖŰɘəɞɨɠ ɢɩɟɞɡɠ ŬɟəŮɑ ɛɘŬ Űɘɛɐ ɔɨɟɤ ůŰɞ 0,3% (Baker & Steemers, 2002:61). ȼ 

ˊɞůɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŮ ɏɜŬ ůɖɛŮɑɞ Űɞɡ ɢɩɟɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞɓɚŮűɗŮɑ ŮɑŰŮ 

ɛɏůɤ Ŭˊɚɞɥəɩɜ ŮɟɔŬɚŮɑɤɜ (ˊ.ɢ. ŮɝɘůɩůŮɤɜ əŬɘ ɔɟŬűɞŮɘəɞɜɘəɩɜ ɛŮɗɧŭɤɜ), ɛŮ ɛŮɘɤɛɏɜɖ 

ɧɛɤɠ ŬəɟɑɓŮɘŬ, ŮɑŰŮ ɛŮ Űɖ ɓɞɐɗŮɘŬ Ůɘŭɘəɩɜ ɚɞɔɘůɛɘəɩɜ. ȺɚɚŮɑɣŮɘ Ůɘŭɘəɩɜ ɔɜɩůŮɤɜ ˊɎɜɤ 

ůŮ ɚɞɔɘůɛɘəɎ, əɎˊɞɘɞɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ Űɖɜ Ůɝɑůɤůɖ Űɞɡ Lynes ɔɘŬ ɜŬ 

ɡˊɞɚɞɔɑůŮɘ Űɞɜ ɀɏůɞ ɆɡɜŰŮɚŮůŰɐ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ əɎˊɞɘŬ 

ůŰɞɘɢŮɑŬ Űɞɡ ɢɩɟɞɡ . 

3.6 ȾŬŰŬɜɞɛɐ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰɞ ɢɩɟɞ 

ȼ ɞɛɞɘɧɛɞɟűɖ əŬŰŬɜɞɛɐ Űɞɡ űɤŰɘůɛɞɨ ůŰɞ ɢɩɟɞ, ŬűŮɜɧɠ, ɛŮɘɩɜŮɘ Űɘɠ ŬɜŰɘɗɏůŮɘɠ ůŮ 

űɤŰŮɘɜɧŰɖŰŬ (ɎɟŬ, ɛŮɘɩɜŮɘ ɏɛɛŮůŬ əŬɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ɗɎɛɓɤůɖɠ), ŬűŮŰɏɟɞɡ ˊɟɞůűɏɟŮɘ 

Űɖ ŭɡɜŬŰɧŰɖŰŬ Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ, əŬɗɧůɞɜ ɏɜŬɠ ɢɩɟɞɠ űŬɑɜŮŰŬɘ ůŰɞɡɠ ɢɟɐůŰŮɠ 

űɤŰŮɘɜɧŰŮɟɞɠ, ɧŰŬɜ ŮɑɜŬɘ ɞɛɞɘɧɛɞɟűŬ űɤŰɘůɛɏɜɞɠ, ŬəɧɛŬ əɘ ɧŰŬɜ ˊɞůɞŰɘəɎ Űɞ űɤɠ ŮɑɜŬɘ 

ɚɘɔɧŰŮɟɞ (Aizlewood, 1993:152). ȯɟŬ, ůŰɧɢɞɠ Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ůŮ ɏɜŬ 

ɢɩɟɞ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɖ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊɘɞ ɞɛɞɘɧɛɞɟűɖ əŬŰŬɜɞɛɐ Űɞɡ űɤŰɘůɛɞɨ, ŮəŰɧɠ 

ŮɎɜ ɞɘ ɏɜŰɞɜŮɠ ŬɜŰɘɗɏůŮɘɠ ůŮ űɤŰŮɘɜɧŰɖŰŬ ŬˊɞŰŮɚɞɨɜ ɓɎůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ůɨɜɗŮůɖɠ. 
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ȼ əŬŰŬɜɞɛɐ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ, ůɡɜɐɗɤɠ ůŰɞ ŮˊɑˊŮŭɞ ŮɟɔŬůɑŬɠ, ɛˊɞɟŮɑ ɜŬ 

ɡˊɞɚɞɔɘůŰŮɑ ɛŮ Űɖ ɓɞɐɗŮɘŬ əɎˊɞɘɞɡ əŬŰɎɚɚɖɚɞɡ ɚɞɔɘůɛɘəɞɨ . 

ɇɘɠ ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ, ɖ ɞɛɞɘɞɛɞɟűɑŬ ůŰɖɜ əŬŰŬɜɞɛɐ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ ŮɑŰŮ ɛŮɔɎɚɤɜ ɔɡɎɚɘɜɤɜ ŮˊɘűŬɜŮɘɩɜ, ŮɑŰŮ ŬɛűɑˊɚŮɡɟɞɡ 

űɤŰɘůɛɞɨ, ŮɑŰŮ ůɡɜŭɡŬůɛɞɨ ˊɚŮɡɟɘəɞɨ űɤŰɘůɛɞɨ əŬɘ űɤŰɘůɛɞɨ ɞɟɞűɐɠ. ɆŮ ɢɩɟɞɡɠ 

ŮɚŮɨɗŮɟɖɠ əɑɜɖůɖɠ Űɤɜ ɢɟɖůŰɩɜ (ɧˊɤɠ ůŰɖɜ ȺɘəɧɜŬ 3,4), ɧˊɞɡ ɖ ˊɟɧůˊŰɤůɖ ɖɚɘŬəɐɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ ŭŮɜ ŮɑɜŬɘ ŮɜɞɢɚɖŰɘəɐ əŬɘ ŭŮɜ ˊɟɞəŬɚŮɑŰŬɘ ɗɎɛɓɤůɖ, ɞɘ ɛŮɔɎɚŮɠ ɔɡɎɚɘɜŮɠ 

ŮˊɘűɎɜŮɘŮɠ ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ ŬɘůɗɖŰɘəɐ ŬɜŬɓɎɗɛɘůɖ Űɞɡ ɢɩɟɞɡ, ŬɚɚɎ əŬɘ ůŰɖɜ 

Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ ɛɏůɤ Űɖɠ ŬɜŰɘəŬŰɎůŰŬůɖɠ Űɞɡ ŰŮɢɜɖŰɞɨ űɤŰɘůɛɞɨ ɧůɞ ŮɑɜŬɘ 

ŮűɘəŰɧ Ŭˊɧ Űɞ űɡůɘəɧ. 

 
ȺɘəɧɜŬ 3.9 ȷɝɘɞˊɞɑɖůɖ  űɡůɘəɞɨ əŬɘ ŰŮɢɜɘəɞɨ űɤŰɧɠ 

                                 

3.7 Ƀɟɘůɛɞɑ ȾŬɘ ȺˊŮɝɐɔɖůɖ ɀŮɔŮɗɩɜ ɀɏŰɟɖůɖɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

1. ūɤŰŮɘɜɐ ɏɜŰŬůɖ (Luminous Intensity, Ƚ). ȺɑɜŬɘ ɖ ŬəŰɘɜɞɓɞɚɞɨɛŮɜɖ ŮɜɏɟɔŮɘŬ 

ŬɜɎ ɛɞɜɎŭŬ ůŰŮɟŮɎɠ ɔɤɜɑŬɠ, Ŭˊɧ ɛɑŬ ŭŮŭɞɛɏɜɖ ˊɖɔɐ ůŮ ɛɑŬ ŭŮŭɞɛɏɜɖ əŬŰŮɨɗɡɜůɖ. 

ɄŮɟɘɔɟɎűŮɘ çŰɖ ŭɨɜŬɛɖ ɛɑŬɠ ˊɖɔɐɠè ɜŬ ˊŬɟɏɢŮɘ űɤɠ (ŭɨɜŬɛɖ əŮɟɘɞɨ) ˊɟɞɠ ɛɑŬ 

əŬŰŮɨɗɡɜůɖ. ȼ ɛɞɜɎŭŬ ɛɏŰɟɖůɖɠ ŮɑɜŬɘ Űɞ candela (cd) ɧˊɞɡ Űɞ 1 candela ŮɑɜŬɘ 1 

lumen/steradian. ȼ ɛɞɜɎŭŬ candela ůɨɛűɤɜŬ ɛŮ ŰŬ ˊɟɧŰɡˊŬ ISO ŮɑɜŬɘ ɖ űɤŰŮɘɜɐ ɏɜŰŬůɖ 

Ůɜɧɠ ɛŮɚŬɜɞɨ ůɩɛŬŰɞɠ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖ ɗŮɟɛɞəɟŬůɑŬ ˊɐɝɖɠ Űɞɡ ɚŮɡəɧɢɟɡůɞɡ 

(ˊɚŬŰɑɜŬɠ). ȼ ŬəŰɘɜɞɓɞɚɞɨɛŮɜɖ ŮɜɏɟɔŮɘŬ ɔɑɜŮŰŬɘ ůŮ ɏɜŬ űɎůɛŬ ɛɧɜɞ ŬɜŰɘɚɖˊŰɐ Ŭˊɧ Űɞ 

Ŭɜɗɟɩˊɘɜɞ ɛɎŰɘ. ȰŰůɘ ɞɘ ɛɞɜɎŭŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ űɎůɛŬ. 

ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɞ űɎůɛŬ ˊɞɡ ŮəˊɏɛˊŮɘ Űɞ ŮɡɔŮɜɏɠ ɛɏŰŬɚɚɞ ˊɚŬŰɑɜŬ (Pt) Űɖ ůŰɘɔɛɐ ˊɞɡ 

ɛŮŰŬɓŬɑɜŮɘ Ŭˊɧ Űɖɜ ɡɔɟɐ ůŰɖ ůŰŮɟŮɎ əŬŰɎůŰŬůɖ. 
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2. ūɤŰŮɘɜɐ ɟɞɐ (Luminous Flux). ȺɑɜŬɘ ɖ ůɡɜɞɚɘəɐ ŬəŰɘɜɞɓɞɚɞɨɛŮɜɖ ŮɜɏɟɔŮɘŬ 

(űɤɠ) ˊɞɡ ŮəˊɏɛˊŮŰŬɘ Ŭˊɧ ɛɑŬ űɤŰŮɘɜɐ ˊɖɔɐ ɐ ɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ ɛɑŬ ŮˊɘűɎɜŮɘŬ, ŬůɢɏŰɤɠ 

Űɤɜ ŭɘŮɡɗɨɜůŮɤɜ əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ŬɡŰɧ əŬŰŬɜɏɛŮŰŬɘ. ȼ ɛɞɜɎŭŬ ɛɏŰɟɖůɖɠ Űɖɠ űɤŰŮɘɜɐɠ 

ɟɞɐɠ ŮɑɜŬɘ Űɞ lumen (lm), Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɖ ɟɞɐ ˊɞɡ ŮəˊɏɛˊŮŰŬɘ Ŭˊɧ ɛɑŬ ůŰŮɟŮɎ ɔɤɜɑŬ 1 

steradian Ŭˊɧ ɛɑŬ ůɖɛŮɘŬəɐ ˊɖɔɐ, ɖ ɞˊɞɑŬ ɏɢŮɘ ɞɛɞɘɧɛɞɟűɖ űɤŰŮɘɜɐ ɏɜŰŬůɖ 1 candela. 

3. ūɤŰɘůɛɧɠ, Ƚůɢɨɠ ūɤŰɘůɛɞɨ (Illuminance, Ⱥ). ɃɟɑɕŮŰŬɘ ɤɠ ɖ ˊɡəɜɧŰɖŰŬ Űɖɠ 

űɤŰŮɘɜɐɠ ɟɞɐɠ, ŭɖɚŬŭɐ ɖ űɤŰŮɘɜɐ ɟɞɐ ŬɜɎ ɛɞɜɎŭŬ ŮˊɘűɎɜŮɘŬɠ. ȼ ɛɞɜɎŭŬ ɛɏŰɟɖůɖɠ ŮɑɜŬɘ 

Űɞ lux (lx), ɧˊɞɡ 1 lux = 1 lumen/m2. ȺɑɜŬɘ Űɞ ɛɏŰɟɞ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɖ ɞˊɞɑŬ ˊɟɞůˊɑˊŰŮɘ 

ůŰɞ ɞŭɧůŰɟɤɛŬ. 

4. ȿŬɛˊɟɧŰɖŰŬ (Luminance, L). ɃɟɑɕŮŰŬɘ ɤɠ Űɞ ˊɖɚɑəɞ L = I/S ɧˊɞɡ Ƚ ɖ ɏɜŰŬůɖ 

Űɖɠ űɤŰŮɘɜɐɠ ˊɖɔɐɠ əŬɘ S ɖ ŮˊɘűɎɜŮɘɎ Űɖɠ. ȺɑɜŬɘ ɚɞɘˊɧɜ ɖ űɤŰŮɘɜɐ ɏɜŰŬůɖ ˊɞɡ ŬɜŬəɚɎŰŬɘ 

Ŭˊɧ ɛɑŬ ɛɞɜŬŭɘŬɑŬ ŮˊɘűɎɜŮɘŬ ůŮ ɛɑŬ əŬɗɞɟɘůɛɏɜɖ ŭɘŮɨɗɡɜůɖ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ űɤŰɘůɛɧ, 

ɞ ɞˊɞɑɞɠ ŮəűɟɎɕŮɘ Űɖɜ ˊɞůɧŰɖŰŬ Űɖɠ űɤŰŮɘɜɐɠ ɟɞɐɠ ˊɞɡ ˊɟɞůˊɑˊŰŮɘ ůŰɞ ɞŭɧůŰɟɤɛŬ, ɖ 

ɚŬɛˊɟɧŰɖŰŬ ŮɑɜŬɘ Űɞ ɛɏŰɟɞ Űɖɠ ˊɞůɧŰɖŰŬɠ Űɖɠ űɤŰŮɘɜɐɠ ɏɜŰŬůɖɠ, ɖ ɞˊɞɑŬ ŬɜŬəɚɎŰŬɘ Ŭˊɧ 

Űɞ ɞŭɧůŰɟɤɛŬ ˊɟɞɠ Űɞ ɛɎŰɘ Űɞɡ ˊŬɟŬŰɖɟɖŰɐ. ȼ ɛɞɜɎŭŬ ɛɏŰɟɖůɖɠ ŮɑɜŬɘ Űɞ candela ŬɜɎ 

ŰŮŰɟŬɔɤɜɘəɧ ɛɏŰɟɞ (cd/m2). ɄŬɟɧɚɞ ˊɞɡ ɖ Űɘɛɐ Űɞɡ űɤŰɘůɛɞɨ ůŮ lux, ŭɑɜŮɘ ɛɑŬ ɔŮɜɘəɐ 

ŮɘəɧɜŬ ɔɘŬ Űɖɜ ˊɞɘɧŰɖŰŬ ɛɘŬɠ ŮɔəŬŰɎůŰŬůɖɠ űɤŰɘůɛɞɨ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ Űɞ ɛɏɔŮɗɞɠ 

ŮəŮɑɜɞ Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɔɟɎɣŮɘ ɘəŬɜɞˊɞɘɖŰɘəɎ Űɖɜ ŮɘəɧɜŬ ˊɞɡ ɏɢŮɘ ɞ ɞŭɖɔɧɠ Ŭˊɧ Űɞ 

ɞŭɧůŰɟɤɛŬ. ȷɜŰɑɗŮŰŬ, Űɞ ɛɏɔŮɗɞɠ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ ˊŮɟɘɔɟɎűŮɘ Űɖɜ ˊɟŬɔɛŬŰɘəɐ 

əŬŰɎůŰŬůɖ Ůɜɧɠ űɤŰɘɕɧɛŮɜɞɡ ɞŭɞůŰɟɩɛŬŰɞɠ, əŬɗɩɠ ŮɝŮŰɎɕŮɘ Űɖɜ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŬɜɎəɚŬůɖ ůŰɞ ɞŭɧůŰɟɤɛŬ əŬɘ əŬŰŮɡɗɨɜŮŰŬɘ ˊɟɞɠ Űɞ ɛɎŰɘ Űɞɡ ɞŭɖɔɞɨ, 

əŬɗɘůŰɩɜŰŬɠ Űɞ ɞŭɧůŰɟɤɛŬ ɞɟŬŰɧ. ȰŰůɘ, ɖ ɚŬɛˊɟɧŰɖŰŬ ɗŮɤɟŮɑŰŬɘ Űɞ ŬɜŰɘəŮɘɛŮɜɘəɧ ɛɏŰɟɞ 

əŬɘ Űɞ ˊɘɞ ůɖɛŬɜŰɘəɧ əɟɘŰɐɟɘɞ ɔɘŬ Űɞ űɤŰɘůɛɧ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ. 

5. ɃɛɞɘɞɛɞɟűɑŬ ɚŬɛˊɟɧŰɖŰŬɠ (Uniformity, U). ũɘŬ ɜŬ ŮɑɜŬɘ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ 

ɞɟŬŰɧ ˊɎɜɤ ůŰɞ ɞŭɧůŰɟɤɛŬ, ˊɟɏˊŮɘ ɖ əŬŰŬɜɞɛɐ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ ůŮ ŬɡŰɧ ɜŬ ŮɑɜŬɘ 

ɞɛɞɘɧɛɞɟűɖ. ȼ ɞɛɞɘɞɛɞɟűɑŬ ŮəűɟɎɕŮŰŬɘ ŮɑŰŮ ɔɘŬ ŭɘŮɨɗɡɜůɖ əɎɗŮŰɖ ůŰɖ ŭɘŮɨɗɡɜůɖ Űɞɡ 

ˊŬɟŬŰɖɟɖŰɐ (ŮɔəɎɟůɘŬ ɞɛɞɘɞɛɞɟűɑŬ) ŮɑŰŮ ɔɘŬ ŭɘŮɨɗɡɜůɖ ˊɞɡ ůɡɛˊɑˊŰŮɘ ɛŮ Űɖ ŭɘŮɨɗɡɜůɖ 

Űɞɡ ˊŬɟŬŰɖɟɖŰɐ (ŭɘŬɛɐəɖɠ ɞɛɞɘɞɛɞɟűɑŬ). ȹɘŬəɟɑɜɞɜŰŬɘ ŰɟŮɘɠ ůɡɜŰŮɚŮůŰɏɠ ɞɛɞɘɞɛɞɟűɑŬɠ: 

¶ ũŮɜɘəɧɠ ůɡɜŰŮɚŮůŰɐɠ ɞɛɞɘɞɛɞɟűɑŬɠ Uo, ɞ ɞˊɞɑɞɠ ɞɟɑɕŮŰŬɘ ɤɠ ɞ ɚɧɔɞɠ 

Lmin/Lmed, ɐ Lmin/Lmax, ɧˊɞɡ Lmin, Lmed, Lmax ɖ ŮɚɎɢɘůŰɖ, ɖ ɛɏůɖ əŬɘ ɖ ɛɏɔɘůŰɖ 

ɚŬɛˊɟɧŰɖŰŬ ŬɜŰɑůŰɞɘɢŬ ůŰɞ ůɨɜɞɚɞ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ ŮˊɘűɎɜŮɘŬɠ. 
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¶ ɆɡɜŰŮɚŮůŰɐɠ ŭɘŬɛɐəɞɡɠ ɞɛɞɘɞɛɞɟűɑŬɠ Ul, ɞ ɞˊɞɑɞɠ ɞɟɑɕŮŰŬɘ ɤɠ ɞ ɛɘəɟɧŰŮɟɞɠ 

ɚɧɔɞɠ Lmin/Lmax ůŮ ŮɡɗŮɑŮɠ ˊŬɟɎɚɚɖɚŮɠ ˊɟɞɠ Űɞɜ ɎɝɞɜŬ Űɖɠ ɞŭɞɨ. ȼ ŬɜŮˊŬɟəɐɠ 

ŭɘŬɛɐəɖɠ ɞɛɞɘɞɛɞɟűɑŬ ɓɚɎˊŰŮɘ Űɖɜ ɎɜŮůɖ əŬɘ Űɖɜ ŬůűɎɚŮɘŬ. 

¶ ɆɡɜŰŮɚŮůŰɐɠ ŮɔəɎɟůɘŬɠ ɞɛɞɘɞɛɞɟűɑŬɠ UV, ɞ ɞˊɞɑɞɠ ɞɟɑɕŮŰŬɘ ɤɠ ɞ ɛɘəɟɧŰŮɟɞɠ 

ɚɧɔɞɠ Lmin/Lmax ůŮ ŮɡɗŮɑŮɠ əɎɗŮŰŮɠ ˊɟɞɠ Űɞɜ ɎɝɞɜŬ Űɖɠ ɞŭɞɨ. ȾŬɚɐ ŮɔəɎɟůɘŬ 

ɞɛɞɘɞɛɞɟűɑŬ ŮˊɘŰɟɏˊŮɘ ůŰɞɜ ɞŭɖɔɧ ɜŬ ŭɘŬəɟɑɜŮɘ ɛŮ ŮɡəɟɑɜŮɘŬ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɞŭɞɨ ůŮ 

ɧɚɞ Űɖɠ Űɞ ˊɚɎŰɞɠ. 

6.   ȷɜŰɑɗŮůɖ ɚŬɛˊɟɧŰɖŰŬɠ (Contrast, C). ȼ ŬɜŬɔɜɩɟɘůɖ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɓŬůɑɕŮŰŬɘ 

ůŰɖ ŭɘŬűɞɟɎ ɚŬɛˊɟɧŰɖŰŬɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ əŬɘ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɧɠ Űɞɡɠ. ȷɡŰɐ ɖ ŭɘŬűɞɟɎ 

ɚŬɛˊɟɞŰɐŰɤɜ ŬˊɞŰŮɚŮɑ Űɖɜ ŬɜŰɑɗŮůɖ ɚŬɛˊɟɧŰɖŰŬɠ əŬɘ ŭɑŭŮŰŬɘ Ŭˊɧ Űɖɜ Ůɝɑůɤůɖ: 

C = (Lo ï Lb) / Lb (3.1) 

ɧˊɞɡ Lo ŮɑɜŬɘ ɖ ɚŬɛˊɟɧŰɖŰŬ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ əŬɘ Lb ɖ ɚŬɛˊɟɧŰɖŰŬ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɛɏůŬ ůŰɞ ɞˊɞɑɞ ɛˊɞɟŮɑ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɜŬ ɔɑɜŮɘ ɞɟŬŰɧ (űɧɜŰɞ). ȼ Űɘɛɐ Űɖɠ 

ŬɜŰɑɗŮůɖɠ ɚŬɛˊɟɧŰɖŰŬɠ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ï

ŮɛűŬɜɑɕŮŰŬɘ ůŬ űɤŰŮɘɜɐ ŮɘəɧɜŬ ɛɏůŬ ůŮ ɏɜŬ ůəɞŰŮɘɜɧ ˊŮɟɘɓɎɚɚɞɜ. Ɇɡɜɐɗɤɠ ɞ ɞŭɖɔɧɠ 

ŬɜŬɔɜɤɟɑɕŮɘ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ ůŬ ůəɞŰŮɘɜɐ űɘɔɞɨɟŬ ɛɏůŬ ůŰɞ űɤŰŮɘɜɧ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ 

ŮˊɘűɎɜŮɘŬɠ Űɞɡ ɞŭɞůŰɟɩɛŬŰɞɠ (ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ ŬɜŰɑɗŮůɖɠ). 

ȷəɧɛɖ ɡˊɎɟɢŮɘ ɞ ůɡɜŰŮɚŮůŰɐɠ ŬɜŰɑɗŮůɖɠ ɚŬɛˊɟɧŰɖŰŬɠ (contrast coefficient, qc) ɞ 

ɞˊɞɑɞɠ ɞɟɑɕŮŰŬɘ ɤɠ Ůɝɐɠ: 

qc = L / EV          (3.2) 

ɧˊɞɡ  

L,  ɖ ɛɏůɖ ɚŬɛˊɟɧŰɖŰŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ŭɟɧɛɞɡ. 

EV, ɞ əŬŰŬəɧɟɡűɞɠ űɤŰɘůɛɧɠ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ 0,2 m ˊɎɜɤ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ 

ŭɟɧɛɞɡ, Űɞ ɞˊɞɑɞ ŬɜŰɘəɟɨɕŮɘ Űɖɜ əɡəɚɞűɞɟɑŬ ˊɞɡ Űɞ ˊɟɞůŮɔɔɑɕŮɘ. 

7.    ŪɎɛɓɤůɖ (Glare, G). ŪɎɛɓɤůɖ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɧŰŬɜ ɞɘ ůɡɜɗɐəŮɠ ɞɟŬŰɧŰɖŰŬɠ 

ŮɑɜŬɘ ŰɏŰɞɘŮɠ ɩůŰŮ əɎˊɞɘɞɠ ɜŬ ŬɘůɗɎɜŮŰŬɘ Ůɜɧɢɚɖůɖ əŬɘ ɛŮɑɤůɖ Űɖɠ ɘəŬɜɧŰɖŰŬɠ ɜŬ 

ŭɘŬəɟɑɜŮɘ ŬɜŰɘəŮɑɛŮɜŬ ŮɝŬɘŰɑŬɠ Űɖɠ ɛɖ əŬŰɎɚɚɖɚɖɠ əŬŰŬɜɞɛɐɠ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ ɐ ŮɝŬɘŰɑŬɠ 

ɡˊŮɟɓɞɚɘəɩɜ ŬɜŰɘɗɏůŮɤɜ ɚŬɛˊɟɧŰɖŰŬɠ. ȼ ɗɎɛɓɤůɖ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛŮ ŰɟŮɘɠ ɛɞɟűɏɠ: 

Å Űɖɜ ŬˊɧɚɡŰɖ ɗɎɛɓɤůɖ (dazzle), ɖ ɞˊɞɑŬ ɞűŮɑɚŮŰŬɘ ůŮ ɡˊŮɟɓɞɚɘəɎ ɛŮɔɎɚɖ 

ɚŬɛˊɟɧŰɖŰŬ ɛɏůŬ ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ (Űɘɛɏɠ ɛŮɔŬɚɨŰŮɟŮɠ Ŭˊɧ 10.000 cd/m2). 
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Å Űɖɜ ɣɡɢɞɚɞɔɘəɐ ɗɎɛɓɤůɖ ɐ ɗɎɛɓɤůɖ Ůɜɧɢɚɖůɖɠ (psychological glare, 

discomfort glare), əŬŰɎ Űɖɜ ɞˊɞɑŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɑŬ ŭɡůűɞɟɑŬ ůŰɞɜ ɞŭɖɔɧ əŬɘ ɛɑŬ ɏɚɚŮɘɣɖ 

ɎɜŮůɖɠ. 

Å Űɖ űɡůɘɞɚɞɔɘəɐ ɗɎɛɓɤůɖ ɐ ɗɎɛɓɤůɖ ŬɜɘəŬɜɧŰɖŰŬɠ (physiological glare, 

disability glare), ɖ ɞˊɞɑŬ ɧˊɤɠ əŬɘ ɖ ŬˊɧɚɡŰɖ ɗɎɛɓɤůɖ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ 

ɞɛɞɘɧɛɞɟűɞɡ ˊɏˊɚɞɡ űɤŰɧɠ ůŮ ɧɚɞ Űɞ ɞˊŰɘəɧ ˊŮŭɑɞ, Űɞ ɞˊɞɑɞ ɛŮɘɩɜŮɘ Űɖɜ ŬɜŰɑɗŮůɖ 

ɚŬɛˊɟɧŰɖŰŬɠ ɛŮŰŬɝɨ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ əŬɘ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɧɠ Űɞɡ. ȷɜŰɘůŰɞɘɢŮɑ ɚɞɘˊɧɜ ůŮ 

ɛɘŬ ˊɟɧůɗŮŰɖ ɚŬɛˊɟɧŰɖŰŬ (ɘůɞŭɨɜŬɛɖ ɚŬɛˊɟɧŰɖŰŬ ˊɏˊɚɞɡ ï Veiling Equivalent 

Luminance (Lseq)), ˊɞɡ ŮˊɘəɎɗŮŰŬɘ ůŰɞ ɞˊŰɘəɧ ˊŮŭɑɞ ɛŮɘɩɜɞɜŰŬɠ Űɖɜ ŬɜŰɑɗŮůɖ 

ɚŬɛˊɟɧŰɖŰŬɠ. ɇɞ ˊɞůɞůŰɧ əŬŰɎ Űɞ ɞˊɞɑɞ ˊɟɏˊŮɘ ɜŬ ŬɡɝɖɗŮɑ ɞ űɤŰɘůɛɧɠ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɔɘŬ ɜŬ ɔɑɜŮɘ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ ɞɟŬŰɧ əŬɘ ˊɎɚɘ ɞɟɑɕŮŰŬɘ ɤɠ ˊɟɞůŬɨɝɖůɖ 

əŬŰɤűɚɑɞɡ Űɖɠ ɚŬɛˊɟɧŰɖŰŬɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ (Threshold Increment, ɇȽ). 

3.8 ɆɡůŰɐɛŬŰŬ ȾŬɘ ɇŮɢɜɘəɏɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

ȾŬŰɖɔɞɟɑŮɠ ůɡůŰɖɛɎŰɤɜ  

¶ ȷɜɞɑɔɛŬŰŬ ɞɟɞűɐɠ  

¶ ȷɑɗɟɘŬ  

¶ ūɤŰŬɔɤɔɞɑ/ ūɤŰɞůɤɚɐɜŮɠ  

 Ⱥɜɩ ɞɘ ŰŮɢɜɘəɏɠ ˊɞɡ ůəɞˊŮɨɞɡɜ ůŰɖɜ ɓŮɚŰɑɤůɖ ŬɡŰɩɜ Űɤɜ ůɡůŰɖɛɎŰɤɜ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ:  

¶ ȼɚɘɞůŰɎůɘŬ  

¶ ɆəɑŬůŰɟŬ  

¶ ɄɟɘůɛŬŰɘəɎ űɤŰɞŭɘŬˊŮɟŬŰɎ ɡɚɘəɎ  

¶ ɅɎűɘŬ űɤŰɘůɛɞɨ  

¶ ȷɜŬəɚŬůŰɘəɏɠ ˊŮɟůɑŭŮɠ  

3.8.1 ȷɜɞɑɔɛŬŰŬ Ƀɟɞűɐɠ  

ɇŬ ŬɜɞɑɔɛŬŰŬ ɞɟɞűɐɠ, ŰŬ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ űɏɟɞɡɜ ŭɘŬűŬɜŮɑɠ ɐ ɖɛɘŭɘŬűŬɜŮɑɠ 

ɡŬɚɞˊɑɜŬəŮɠ, ˊŬɟɞɡůɘɎɕɞɡɜ ŰŬ Ůɝɐɠ ˊɚŮɞɜŮəŰɐɛŬŰŬ ůŮ ůɢɏůɖ ɛŮ ŰŬ ŬɜɞɑɔɛŬŰŬ ůŰɖɜ 

əŬŰŬəɧɟɡűɖ ŰɞɘɢɞˊɞɘɑŬ:  
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¶ ɆɡɜŰŮɚɞɨɜ ůŰɖɜ ɞɛɞɘɧɛɞɟűɖ əŬŰŬɜɞɛɐ Űɞɡ űɤŰɧɠ ůŮ ɧɚɞ Űɞ ɢɩɟɞ  

¶ ɄŬɟɏɢɞɡɜ ɛŮɔɎɚɖ ˊɞůɧŰɖŰŬ ŭɘɎɢɡŰɞɡ űɤŰɧɠ (ˊɞɡ ˊɟɞŰɘɛɎŰŬɘ ɏɜŬɜŰɘ Űɞɡ 

ɎɛŮůɞɡ űɤŰɧɠ) Ŭˊɧ Űɞɜ ɞɡɟɎɜɘɞ ɗɧɚɞ  

¶ Ȱɢɞɡɜ Űɞ ɛŮɘɞɜɏəŰɖɛŬ, ɤůŰɧůɞ, ɧŰɘ ŭɏɢɞɜŰŬɘ ɛŮɔŬɚɨŰŮɟɖ ɖɚɘŬəɐ ˊɟɧˊŰɤůɖ Űɞ 

əŬɚɞəŬɑɟɘ Ŭɧ́ ɧŰɘ Űɞ ɢŮɘɛɩɜŬ ɚɧɔɞ Űɖɠ ɞɟɘɕɧɜŰɘŬɠ ɗɏůɖɠ Űɞɡɠ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɞ 

ɐɚɘɞɠ əŬŰɎ Űɞ ɗɏɟɞɠ  107 ŮɑɜŬɘ ɣɖɚɧŰŮɟŬ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ůɡɢɜɎ ůɡɜɘůŰɩɜŰŬɘ 

əŬŰŬəɧɟɡűŬ ɐ əŮəɚɘɛɏɜŬ ŬɜɞɑɔɛŬŰŬ ůŰɖɜ ɞɟɞűɐ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŭɘŬŰɎɝŮɘɠ 

ůəɘŬůɛɞɨ, ɧˊɤɠ ŮɑɜŬɘ ɞɘ ŬɜŬəɚŬůŰɐɟŮɠ, ˊŮɟůɑŭŮɠ, ɐ əɘɜɖŰɎ ˊŮŰɎůɛŬŰŬ. 

 
ȺɘəɧɜŬ 3.10 ɆˊɑŰɘ ɛŮ ˊɚɎɔɘŬ ŬɜɞɑɔɛŬŰŬ ɔɘŬ ŮəɛŮŰɎɚŮɡůɖ űɡůɘəɞɨ űɤŰɧɠ 

3.8.2 ȷɑɗɟɘŬ  

ɇŬ ŬɑɗɟɘŬ ůŰɞ ŮůɤŰŮɟɘəɧ Ůɜɧɠ əŰɖɟɑɞɡ, ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ ɓŮɚŰɑɤůɖ Űɤɜ ůɡɜɗɖəɩɜ 

űɡůɘəɞɨ űɤŰɘůɛɞɨ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ Ůɑůɞŭɞ Űɞɡ űɤŰɧɠ ůŰɘɠ əŮɜŰɟɘəɏɠ ɕɩɜŮɠ Űɞɡ əŰɖɟɑɞɡ 

ɛŮ ́ŬɟɎɚɚɖɚɖ Ŭɨɝɖůɖ Űɖɠ ůŰɎɗɛɖɠ Űɞɡ ůŰɞɡɠ ŭɘɎűɞɟɞɡɠ ɢɩɟɞɡɠ. Ⱥˊɑůɖɠ ɓɞɖɗɞɨɜ ůŰɖɜ 

ɞɛɞɘɞɔŮɜɐ əŬŰŬɜɞɛɐ ŭɘɎɢɡŰɞɡ űɤŰɧɠ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ɞɡɟɎɜɘɞ ɗɧɚɞ, ɛŮ 

ŬˊɞŰɏɚŮůɛŬ Űɖɜ Ŭˊɞűɡɔɐ Űɖɠ ŬɜŮˊɘɗɨɛɖŰɖɠ ŮɛűɎɜɘůɖɠ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ ɗɎɛɓɤůɖɠ. 

ȺɝŬůűŬɚɑɕɞɡɜ, ŭɖɚŬŭɐ əŬɚɐ ɞˊŰɘəɐ ɎɜŮůɖ ɔɘŬ ɏɜŬ əŰɐɟɘɞ ȼ ůŰɎɗɛɖ űɤŰɘůɛɞɨ Űɤɜ 

ŭɘɎűɞɟɤɜ ɢɩɟɤɜ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ ŰŬ ɔŮɤɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ Ŭɑɗɟɘɞɡ, Űɖɜ 

ŬɜŬəɚŬůŰɘəɧŰɖŰŬ Űɤɜ ŮˊɘűŬɜŮɘɩɜ (Űɞɑɢɤɜ-ŭŬɏ́ŭɤɜ) əŬɘ ŰŬ ɞˊŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 

ɡŬɚɞˊɘɜɎəɤɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞɡɠ ɢɩɟɞɡɠ ˊɞɡ ˊŮɟɘɓɎɚɚɞɡɜ Űɞ Ŭɑɗɟɘɞ.  
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ȺɘəɧɜŬ 3.11  ȷɑɗɟɘɞ 

3.8.3 ȼɚɘɞůŰɎůɘŬ  

ɇŬ ɖɚɘɞůŰɎůɘŬ ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ əŬŰɧˊŰɟɤɜ əŬɘ űŬəɩɜ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰŬ 

ŭɩɛŬŰŬ Űɤ əŰɖɟɑɤɜ əŬɘ ůɡɚɚɏɔɞɡɜ Űɞ űɡůɘəɧ űɤɠ. ȼ ɗɏůɖ Űɞɡɠ ɟɡɗɛɑɕŮŰŬɘ ɏŰůɘ ɩůŰŮ ɜŬ 

ůɡɚɚɏɔŮŰŬɘ ɖ ɛɏɔɘůŰɖ ˊɞůɧŰɖŰŬ űɡůɘəɞɨ űɤŰɧɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ Ůˊɞɢɐ Űɞɡ ɏŰɞɠ əŬɘ Űɖɜ 

ɩɟŬ Űɖɠ ɖɛɏɟŬɠ. ɇɞ űɡůɘəɧ űɤɠ ˊɞɡ ůɡɔəŮɜŰɟɩɜŮŰŬɘ əŬŰŮɡɗɨɜŮŰŬɘ ůŮ ŭɏůɛɖ ˊɟɞɠ Űɖɜ 

Ůɑůɞŭɞ Ůɜɧɠ űɤŰɞůɤɚɐɜŬ ɐ Ůɜɧɠ űɤŰŬɔɤɔɞɨ, ŭɘŬ ɛɏůɞɡ Űɞɡ ɞˊɞɑɞɡ ɛŮŰŬűɏɟŮŰŬɘ ůŰɞɜ 

ŮůɤŰŮɟɘəɧ ɢɩɟɞ Űɞɡ əŰɖɟɑɞɡ.  
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ȺɘəɧɜŬ 3.12 ɆɨůŰɖɛŬ ɖɚɘɞůŰŬůɑɞɡ ɛŮ əɎŰɞˊŰɟŬ əŬɘ űɤŰɞůɤɚɐɜŮɠ ɛŮŰŬűɞɟɎɠ űɡůɘəɞɨ űɤŰɧɠ 

3.8.4 ūɤŰɞůɤɚɐɜŮɠ  

 
ȺɘəɧɜŬ 3.13 ɆɨůŰɖɛŬ űɤŰɞůɤɚɐɜɤɜ 

ɄɟɧəŮɘŰŬɘ ɔɘŬ ůɤɚɐɜŮɠ (light pipes) ŭɘŬɛɏŰɟɞɡ 0,5 m ˊŮɟɑˊɞɡ, ˊɞɡ Ůɝɏɢɞɡɜ Ŭˊɧ Űɖɜ 

ůŰɏɔɖ, ŭɘŬˊŮɟɜɞɨɜ Űɖ ůɞűɑŰŬ ɐ Űɞ ŭɩɛŬ əŬɘ əŬŰŬɚɐɔɞɡɜ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɖɟɑɞɡ. ȼ 
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ŮůɤŰŮɟɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡɠ ŮɑɜŬɘ əŬŰŬůəŮɡŬůɛɏɜɖ Ŭˊɧ ɡɣɖɚɎ ŬɜŬəɚŬůŰɘəɧ ɡɚɘəɧ ɘəŬɜɧ ɜŬ 

ŬɜŬəɚɎůŮɘ Űɞ űɤɠ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ. ȺɝŬɘŰɑŬɠ ŬɡŰɐɠ Űɖɠ ɘŭɘɧŰɖŰŬɠ, Űɞ űɤɠ ɛŮŰŬűɏɟŮŰŬɘ 

ůŰɞ əŰɐɟɘɞ ɢɤɟɑɠ ɛŮɔɎɚŮɠ ŬˊɩɚŮɘŮɠ. ȷɜ ɞ űɤŰɞůɤɚɐɜŬɠ ɏɢŮɘ ŭɘŬűŬɜɐ ŰɞɘɢɩɛŬŰŬ, 

əŬɗɑůŰŬŰŬɘ ɔɟŬɛɛɘəɐ űɤŰŮɘɜɐ ˊɖɔɐ ůŮ ɧɚɞ Űɞ ɛɐəɞɠ Űɞɡ. ũɘŬ ɜŬ ɛŮŰŬűɏɟŮŰŬɘ əŬŰɎ Űɞ 

ɛɏɔɘůŰɞ ɖ űɤŰŮɘɜɐ ŭɏůɛɖ, ˊɟɏˊŮɘ ɜŬ ˊɟɞůˊɑˊŰŮɘ əɎɗŮŰŬ ůŰɖ ŭɘŬŰɞɛɐ Űɞɡ űɤŰɞůɤɚɐɜŬ. 

ȹɘŬűɞɟŮŰɘəɎ ɗŬ ˊɟɏˊŮɘ ɞ űɤŰɞůɤɚɐɜŬɠ ɜŬ ŮɑɜŬɘ ɛɘəɟɞɨ ɛɐəɞɡɠ əŬɘ ɛŮɔɎɚɖɠ ŭɘŬŰɞɛɐɠ. 

ɈˊɎɟɢɞɡɜ űɤŰɞůɤɚɐɜŮɠ Ŭˊɧ ɛɏŰŬɚɚɞ əŬɘ ɎəŬɛˊŰŬ ˊɚŬůŰɘəɎ, ˊɚɐɟɤɠ Ŭəɟɘɚɘəɞɑ 

űɤŰɤůɤɚɐɜŮɠ, Ůɜɩ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡɠ ɛˊɞɟɞɨɜ ɜŬ ɏɢɞɡɜ ɔɡɎɚɘɜŮɠ ɐ ˊɚŬůŰɘəɏɠ ɞˊŰɘəɏɠ 

ɑɜŮɠ, ɞɘ ɞˊɞɑŮɠ Űɞɜ əŬɗɘůŰɞɨɜ ɘŭɘŬɑŰŮɟŬ ŬˊɞŰŮɚŮůɛŬŰɘəɧ, ɧŰŬɜ ɖ ŮɘůŮɟɢɧɛŮɜɖ űɤŰŮɘɜɐ 

ŭɏůɛɖ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŭɘŬɜŮɛɖɗŮɑ ůŮ Ůˊɘɛɏɟɞɡɠ ŭɏůɛŮɠ. ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɞɚɞɏɜŬ əŬɘ 

ˊŮɟɘůůɧŰŮɟɞ, ɘŭɑɤɠ ůŮ əŰɐɟɘŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əɡɟɑɤɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ, 

ɧˊɤɠ ŮɑɜŬɘ ŬˊɞɗɐəŮɠ əŬɘ ůŰɞ ɞɘəɘŬəɧ ŰɞɛɏŬ, ůŰɞɡɠ ŭɘŬŭɟɧɛɞɡɠ əŬɘ ůŰɞɡɠ ˊɟɞɗŬɚɎɛɞɡɠ-

Ůɘůɧŭɞɡɠ. ȹŮɜ ŮɑɜŬɘ ůɢŮŰɘəɎ Ŭəɟɘɓɞɑ əŬɘ ŮɨəɞɚŬ ˊɟɞůŬɟɛɧɕɞɜŰŬɘ ůŮ ɡűɘůŰɎɛŮɜŬ əŰɐɟɘŬ. 

3.8.5 ūɤŰŬɔɤɔɞɑ  

 
ȺɘəɧɜŬ 3.14 ūɤŰŬɔɤɔɧɠ ůŮ ůˊɑŰɘ 

\ 

ɄŬɟŬɚɚŬɔɐ Űɤɜ űɤŰɞůɤɚɐɜɤɜ ŮɑɜŬɘ ɞɘ űɤŰŬɔɤɔɞɑ (light ducts) ɞɘ ɞˊɞɑɞɘ ŮɑɜŬɘ 

Ŭɔɤɔɞɑ ˊɞɡ ŭɘŬˊŮɟɜɞɨɜ Űɞ əŰɐɟɘɞ əɎɗŮŰŬ, ɩůŰŮ ɜŬ ɛŮŰŬŭɑŭŮŰŬɘ Űɞ űɤɠ ůŮ ɧɚɞɡɠ Űɞɡɠ 

ɞɟɧűɞɡɠ.  

ɆɡɜɖɗɏůŰŮɟŬ, ůɡɜŭɡɎɕɞɜŰŬɘ ɛŮ ɖɚɘɞůŰŬŰɘəɞɨɠ əŬɗɟɏűŰŮɠ ˊɞɡ ŬɜŬəɚɞɨɜ Űɞ űɤɠ 

ɛɏůŬ ůŰɞɜ Ŭɔɤɔɧ, Űɞ ɞˊɞɑɞ ɛŮŰɎ ŭɘŬɢɏŮŰŬɘ ɛɏůɤ ɛŬɠ ůŮɘɟɎɠ Ŭˊɧ ŭɘŬɢɡŰɘəɎ ŰɕɎɛɘŬ, 

əŬŰɎɚɚɖɚɖɠ ɔŮɤɛŮŰɟɑŬɠ. ȺɑɜŬɘ ŭɨůəɞɚɞ, ɤůŰɧůɞ, ɜŬ ˊɟɞůŬɟɛɞůŰɞɨɜ ůŮ ɡűɘůŰɎɛŮɜɞ 
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əŰɐɟɘɞ, ɚɧɔɤ Űɤɜ ŬɚɚŬɔɩɜ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ ɜŬ ɔɑɜɞɡɜ ɔɘŬ ŰŬ ŬɜɞɑɔɛŬŰŬ. ũɘôŬɡŰɧ Űɞ ɚɧɔɞ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɛɧɜɞ ůŮ əŬɘɜɞɨɟɘŬ əŰɐɟɘŬ. 

3.8.6 ɄɟɘůɛŬŰɘəɎ űɤŰɞŭɘŬˊŮɟŬŰɎ ɡɚɘəɎ  

ɄɟɧəŮɘŰŬɘ ɔɘŬ ɖɛɘŭɘŬűŬɜɐ ůŰɞɘɢŮɑŬ, ˊɞɡ ŭɘŬɗɚɞɨɜ Űɖɜ ˊɟɞůˊɑˊŰɞɡůŬ ɖɚɘŬəɐ 

ŬəŰɘɜɞɓɞɚɑŬ əŬɘ ŬɜŬɚɧɔɤɠ Űɖɠ əŬŰŬůəŮɡɐɠ Űɞɡɠ ɛˊɞɟɞɨɜ ŮɑŰŮ ɜŬ Űɖɠ ŬɚɚɎɝɞɡɜ 

əŬŰŮɨɗɡɜůɖ, ŮɑŰŮ ɜŬ ŬˊɞəɚŮɑůɞɡɜ ŰŮɚŮɑɤɠ Űɖɜ Ůɑůɞŭɞ Űɖɠ. ɇɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞ əɏɚɡűɞɠ Űɞɡ 

əŰɖɟɑɞɡ, ɐ ɛŮŰŬɝɨ ŭɨɞ űɨɚɚɤɜ ɡŬɚɞˊɘɜɎəɤɜ.   

ɆŰɖɜ əŬŰɖɔɞɟɑŬ ŬɡŰɐ Ŭɜɐəɞɡɜ ɞɘ ˊɟɘůɛŬŰɘəɞɑ Ŭəɟɘɚɘəɞɑ ɡŬɚɞˊɑɜŬəŮɠ, ˊɞɡ 

ŬˊɞŰɟɏˊɞɡɜ Űɖɜ Ůɑůɞŭɞ Űɤɜ ɖɚɘŬəɩɜ ŬəŰɘɜɩɜ ɛŮ əŬŰɎɚɚɖɚɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ. ũɘŬ 

əŬɚɨŰŮɟɖ ɖɚɘɞˊɟɞůŰŬůɑŬ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ɟɨɗɛɘůɖ Űɖɠ əɚɑůɖɠ Űɞɡɠ ŬɜɎɚɞɔŬ ɛŮ Űɞ 

ɨɣɞɠ Űɞɡ ɐɚɘɞɡ. ɀɘŬ Ůɘŭɘəɐ əŬŰɖɔɞɟɑŬ ŬˊɞŰŮɚɞɨɜ ɞɘ ŬůɨɛɛŮŰɟɞɘ ɡŬɚɞˊɑɜŬəŮɠ (ŰŬ 

ůŰɞɘɢŮɘɩŭɖ ˊɟɑůɛŬŰŬ Űɞɡɠ ŭŮɜ ɏɢɞɡɜ ɧɛɞɘŮɠ ˊɚŮɡɟɏɠ), ɞɘ ɞˊɞɑɞɘ ɏɢɞɡɜ Űɖɜ ɘŭɘɧŰɖŰŬ ɜŬ 

ŬɚɚɎɕɞɡɜ Űɖɜ ŭɘŮɨɗɡɜůɖ Űɤɜ ɖɚɘŬəɩɜ ŬəŰɘɜɩɜ, ɛŮ ůəɞˊɧ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ɞˊŰɘəɐɠ ɎɜŮůɖɠ.  

3.8.7 ɅɎűɘŬ ūɤŰɘůɛɞɨ  

 ɄɟɧəŮɘŰŬɘ ɔɘŬ ŮˊɑˊŮŭŬ, ɐ əŬɛˊɨɚŬ ůŰŬɗŮɟɎ ůŰɞɘɢŮɑŬ (light shelves), ˊɞɡ 

Űɞ́ɞɗŮŰɞɨɜŰŬɘ ɞɟɘɕɧɜŰɘŬ ůŰŬ ˊɚŬɑůɘŬ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ, ˊɎɜɤ Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ Űɞɡ ɛŬŰɘɞɨ 

əŬɘ ˊɟɞŮɝɏɢɞɡɜ ŮɝɤŰŮɟɘəɎ ɐ ŮůɤŰŮɟɘəɎ. ȷˊɧ ˊɎɜɤ Űɞɡɠ, ůŰɖ ůɡɜɏɢŮɘŬ Űɞɡ ˊŬɟŬɗɨɟɞɡ, 

ɡˊɎɟɢŮɘ ɎɜɞɘɔɛŬ-ɗɡɟɑŭŬ. Ɇəɞˊɧ ɏɢɞɡɜ ɜŬ ɛŮɘɩůɞɡɜ Űɞ ŮˊɑˊŮŭɞ űɤŰɘůɛɞɨ əɞɜŰɎ ůŰɞ 

ˊŬɟɎɗɡɟɞ əŬɘ ɜŬ Űɞ Ŭɡɝɐůɞɡɜ ůŰɞ ˊɑůɤ ɛɏɟɞɠ Űɞɡ ɢɩɟɞɡ. ȺɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŬˊɞŰŮɚŮůɛŬŰɘəɎ 

ůŰɘɠ ɜɧŰɘŮɠ ɧɣŮɘɠ, ɓŮɚŰɘɩɜɞɡɜ Űɖ ŭɘŬɜɞɛɐ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ, ˊɟɞəŬɚɩɜŰŬɠ ɛŮɑɤůɖ Űɤɜ 

Ůˊɘˊɏŭɤɜ űɤŰɘůɛɞɨ əɞɜŰɎ ůŰɞ ˊŬɟɎɗɡɟɞ əŬɘ Ŭˊɞűɡɔɐ Űɖɠ ɗɎɛɓɤůɖɠ.  

 

ȺɘəɧɜŬ 3.15 Ʉɧůɞ ɓŬɗɘɎ ůŮ ɏɜŬ ŭɤɛɎŰɘɞ ɛˊɞɟŮɑ ɜŬ űŰɎůŮɘ Űɞ űɡůɘəɧ űɤɠ,ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŭɘŬůŰɎůŮɘɠ Űɞɡ ˊŬɟŬɗɨɟɞɡ, 

ůɡɜŭɡŬůɛɏɜɞ ɛŮ ɟɎűɘ űɤŰɘůɛɞɨ 
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ȺɘəɧɜŬ 3.16 ɅɎűɘŬ űɤŰɘůɛɞɨ 

 ɇŬ ŮɝɤŰŮɟɘəɎ ɟɎűɘŬ űɤŰɘůɛɞɨ ŮɑɜŬɘ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɎ Ŭˊɧ ŰŬ ŮůɤŰŮɟɘəɎ, Ůɜɩ ɞ 

ůɡɜŭɡŬůɛɧɠ Űɞɡɠ ŮˊɘűɏɟŮɘ ɛŮɔŬɚɨŰŮɟɖ Ŭəɧɛɖ Ŭˊɧŭɞůɖ ůŰɞ ůɨůŰɖɛŬ. ȰɜŬɠ ˊɟŬəŰɘəɧɠ 

əŬɜɧɜŬɠ ɡˊŬɔɞɟŮɨŮɘ ɧŰɘ Űɞ ɛɐəɞɠ Űɞɡ ɟŬűɘɞɨ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ˊŮɟɑˊɞɡ ɑůɞ ɛŮ Űɞ ɨɣɞɠ Űɞɡ 

ˊŬɟŬɗɨɟɞɡ ˊɞɡ ɓɟɑůəŮŰŬɘ ˊɎɜɤ Űɞɡ, Ůɜɩ Űɞ ɡɚɘəɧ Űɞɡ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŬɟəŮŰɎ 

ŬɜŬəɚŬůŰɘəɧ.  
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3.8.8 ȷɜŬəɚŬůŰɘəɏɠ ˊŮɟůɑŭŮɠ  

  
ȺɘəɧɜŬ 3.17 ȷɜŬəɚŬůŰɘəɏɠ ɄŮɟůɑŭŮɠ 

 

¶ ɆŰŬɗŮɟɏɠ ˊŮɟůɑŭŮɠ 

ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ˊɚŬɑůɘɞ ɛŮ ůŰŬɗŮɟɏɠ ˊŮɟůɑŭŮɠ Ŭˊɧ ŬɜŬəɚŬůŰɘəɧ ɡɚɘəɧ ˊɞɡ 

əŬɚɨˊŰɞɡɜ ɞɚɧəɚɖɟɖ Űɖɜ ŮˊɘűɎɜŮɘŬ Ůɜɧɠ ŬɜɞɑɔɛŬŰɞɠ ɐ ŰɛɐɛŬ Űɞɡ. ȼ əɚɑůɖ Űɤɜ ˊŮɟůɑŭɤɜ 

əŬɗɞɟɑɕŮŰŬɘ ɏŰůɘ ɩůŰŮ ɜŬ ŬˊɞŰɟɏˊŮŰŬɘ ɖ ŭɘŮɑůŭɡůɖ Űɤɜ ɖɚɘŬəɩɜ ŬəŰɘɜɩɜ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ 

Űɞɡ ɗɏɟɞɡɠ.  

ȼ ŬɜŬəɚŬůŰɘəɐ Űɞɡɠ ɘəŬɜɧŰɖŰŬ ɛˊɞɟŮɑ ɜŬ ɛŮɘɤɗŮɑ ŮɝŬɘŰɑŬɠ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ ɟɨˊɤɜ 

ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡɠ, ɔɘôŬɡŰɧ ŬˊŬɘŰŮɑŰŬɘ ůɡɢɜɐ ůɡɜŰɐɟɖůɖ.  

¶ ɅɡɗɛɘɕɧɛŮɜŮɠ ɄŮɟůɑŭŮɠ  

  

ɀŮɘɞɜɏəŰɖɛŬ Űɤɜ ůŰŬɗŮɟɩɜ ˊŮɟůɑŭɤɜ ŮɑɜŬɘ ɧŰɘ ɚŮɘŰɞɡɟɔɞɨɜ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɛɧɜɞ 

ɔɘŬ ɞɟɘůɛɏɜɖ ŭɘŮɨɗɡɜůɖ Űɤɜ ɖɚɘŬəɩɜ ŬəŰɘɜɩɜ. ȰŰůɘ ˊɟɞŰɘɛɞɨɜŰŬɘ ɞɘ ɟɡɗɛɘɕɧɛŮɜŮɠ, Űɤɜ 

ɞˊɞɑɤɜ ɖ ɟɨɗɛɘůɖ ɔɑɜŮŰŬɘ ŮɑŰŮ ɢŮɘɟɞəɑɜɖŰŬ, ŮɑŰŮ ɛɖɢŬɜɞəɑɜɖŰŬ. Ʉɘɞ ŮɝŮɚɘɔɛɏɜŬ ůɡůŰɐɛŬŰŬ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ əŬɛˊɨɚŮɠ ˊŮɟůɑŭŮɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ŮɝɞˊɚɘůɛɏɜŮɠ ɛŮ ɟɡɗɛɘɕɧɛŮɜɞ ˊɚŬůŰɘəɧ 

űɘɚɛ. ȺəŰɧɠ Ŭˊɧ Űɖɜ əɚɑůɖ Űɤɜ ˊŮɟůɑŭɤɜ, ɟɡɗɛɑɕŮŰŬɘ Ůˊɑůɖɠ, ɖ əɚɑůɖ Űɞɡ űɘɚɛ ŬɡŰɞɨ, ɏŰůɘ 

ɩůŰŮ ɔɘŬ əɎɗŮ ɔɤɜɑŬ ˊɟɧůˊŰɤůɖɠ Űɤɜ ŬəŰɘɜɩɜ, ɖ ŬɜŬəɚɩɛŮɜɖ ŭɏůɛɖ ɜŬ ŭɘŬŰɖɟŮɑ ůŰŬɗŮɟɐ 

əŬŰŮɨɗɡɜůɖ. ȺəŰɧɠ Ŭˊɧ Űɖɜ ŮəŰɟɞˊɐ Űɤɜ ɖɚɘŬəɩɜ ŬəŰɘɜɩɜ əŬŰɎ Űɞ ɗɏɟɞɠ əŬɘ Űɖɜ 

ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ ɗɎɛɓɤůɖɠ, ɚŮɘŰɞɡɟɔɞɨɜ Ůˊɑůɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɧůɞɜ ŬűɞɟɎ Űɞɜ 
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Ŭ́ ŬɘŰɞɨɛŮɜɞ ɢŮɘɛŮɟɘɜɧ ɖɚɘŬůɛɧ. ɇɧůɞ ɞɘ ůŰŬɗŮɟɏɠ, ɧůɞ əŬɘ ɞɘ əɘɜɖŰɏɠ ŬɜŬəɚŬůŰɘəɏɠ 

Ů́ɟůɑŭŮɠ ɛˊɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜŮůɤŰŮɟɘəɎ, ŬɚɚɎ əŬɘ ŮɝɤŰŮɟɘəɎ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ, ŬɚɚɎ 

əŬɘ ůŰɞ ŭɘɎəŮɜɞ ŭɘˊɚɩɜ ŰɕŬɛɘɩɜ . 

3.9  ȼɚɘɞˊɟɞůŰŬůɑŬ 

ɇŬ ɖɚɘŬəɎ əɏɟŭɖ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ ŰŬ ˊŬɟɎɗɡɟŬ Ůɜɧɠ əŰɖɟɑɞɡ, əŬŰɎ Űɞ ˊɏɟŬůɛŬ 

Űɖɠ ɗŮɟɛɞɔɧɜɞɡ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɛŮɔɎɚŬ əŬɘ ɢɟŮɘɎɕɞɜŰŬɘ 

ŬˊŬɟŬɘŰɐŰɤɠ ɖɚɘɞˊɟɞůŰŬůɑŬ. ȼ ɛŮɚɏŰɖ Űɖɠ ɖɚɘɞˊɟɞůŰŬůɑŬɠ ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ 

ŮˊŬɟəɐ ůəɑŬůɖ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ əŬŰɎ Űɞ ɗɏɟɞɠ, ŬɚɚɎ ɜŬ ɛɖɜ ˊŮɟɘɞɟɑɕŮɘ Űɞ ɖɚɘŬəɧ ɗŮɟɛɘəɧ 

əɏɟŭɞɠ əŬŰɎ Űɞ ɢŮɘɛɩɜŬ əŬɘ ɜŬ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɘɠ ŬɜɎɔəŮɠ ůŮ űɡůɘəɧ űɤŰɘůɛɧ.  

ȼ ůəɑŬůɖ ŮɑɜŬɘ ˊŮɟɘůůɧŰŮɟɖ ŬˊɞŭɞŰɘəɐ ɧŰŬɜ ŮɑɜŬɘ ŮɝɤŰŮɟɘəɐ, ˊɟɎɔɛŬ Űɞ ɞˊɞɑɞ 

ůɖɛŬɑɜŮɘ ɧŰɘ ɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ŮɛˊɞŭɑɕŮŰŬɘ ɜŬ ŮɘůɏɚɗŮɘ əŬɘ ɜŬ ŮɔəɚɤɓɘůŰŮɑ ɛɏůɤ Űɤɜ 

ɡŬɚɞˊɘɜɎəɤɜ ůŰɞɡɠ ɢɩɟɞɡɠ əŬɘ ɛˊɞɟŮɑ ɜŬ ɛŮɘɩůŮɘ əŬŰɎ 80-90% ŰŬ ɖɚɘŬəɎ əɏɟŭɖ. 

ɄŬɟɎɚɚɖɚŬ, ɖ ɢɟɐůɖ əɘɜɖŰɩɜ ůəɘɎůŰɟɤɜ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ůəɑŬůɖ 

Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ɧŰŬɜ ŮɑɜŬɘ ŬɡŰɧ ŬˊŬɟŬɑŰɖŰɞ, ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɖɜ Ůˊɞɢɐ Űɞɡ ɏŰɞɡɠ. 

ɆɡɜŮˊɩɠ, ɞ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ Űɟɧˊɞɠ ůəɘŬůɛɞɨ, ŮɑɜŬɘ ɖ ɢɟɐůɖ ŮɝɤŰŮɟɘəɩɜ ůəɘɎůŰɟɤɜ 

ɛŮ əɘɜɖŰɏɠˊŮɟůɑŭŮɠ, ˊɞɡ ɧɛɤɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŬəɟɘɓɎ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ˊɟɞŰɘɛɎŰŬɘ 

ůŰŬɗŮɟɐ ŮɝɤŰŮɟɘəɐ ůəɑŬůɖ ˊɞɡ ůɡɜŭɡɎɕŮŰŬɘ ɛŮ ŮůɤŰŮɟɘəɎ ůŰɧɟɘŬ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ 

ůɡɛˊɚɖɟɤɛŬŰɘəɎ, ŮˊŮɘŭɐ ŰŬ ůɡɛɓŬŰɘəɎ əɟɨůŰŬɚɚŬ ɏɢɞɡɜ ˊɞɚɨ ɛɘəɟɐ ŬɜŰɑůŰŬůɖ. ȷˊɧ 

Űɞɡɠ ˊɘɞ Ŭˊɚɞɨɠ Űɟɧˊɞɡɠ ůəɘŬůɛɞɨ ŮɑɜŬɘ ɖ ŰɞˊɞɗɏŰɖůɖ űɡɚɚɞɓɧɚɤɜ ŭɏɜŰɟɤɜ ɐ 

ɓɚɎůŰɖůɖɠ ˊɞɡ ŭɘŬəɧˊŰɞɡɜ Űɞɜ ɎɛŮůɞ ɖɚɘŬůɛɧ, ŬɚɚɎ ˊŬɟɎɚɚɖɚŬ, ɚɧɔɤ Űɖɠ ůəɘɎɠ Űɞɡɠ 

ɛŮɘɩɜɞɡɜ Űɘɠ ɗŮɟɛɞəɟŬůɑŮɠ əɞɜŰɎ ůŰɞ ɏŭŬűɞɠ. 

ɆŮ ůɢɏůɖ ɛŮ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɤɜ ŬɜɞɘɔɛɎŰɤɜ ɏɢŮɘ ˊɟɞəɨɣŮɘ ɧŰɘ :  

¶ ɇŬ ɜɧŰɘŬ ŬɜɞɑɔɛŬŰŬ ɚŬɛɓɎɜɞɡɜ ˊɘɞ ɚɑɔɖ ŬəŰɘɜɞɓɞɚɑŬ əŬŰɎ Űɖɜ əŬɚɞəŬɘɟɘɜɐ 

ˊŮɟɑɞŭɞ əŬɘ ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ ˊɟɞůŰŬŰŮɡŰɞɨɜ.  

¶ ɇŬ ŭɡŰɘəɎ əŬɘ ŬɜŬŰɞɚɘəɎ ˊŬɟɎɗɡɟŬ, ɤůŰɧůɞ, ɗɏŰɞɡɜ ɏɜŬ ɛŮɔŬɚɨŰŮɟɞ 

ˊɟɧɓɚɖɛŬ, ŭɘɧŰɘ ɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ŮɑɜŬɘ ɢŬɛɖɚɎ ůŰɞɜ ɞɡɟŬɜɧ ɧŰŬɜ ɓɟɑůəŮŰŬɘ 

ůŰɖɜ ŬɜŬŰɞɚɐ ɐ ůŰɖɜ ŭɨůɖ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ɛɘŬ ɓɘɞəɚɘɛŬŰɘəɐ ɚɨůɖ ŮɑɜŬɘ ɖ 

ɛŮɚɏŰɖ ɛŮɑɤůɖɠ əŬŰɎ Űɞ ŭɡɜŬŰɧɜ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɤɜ ŬɜŬŰɞɚɘəɩɜ əŬɘ ŭɡŰɘəɩɜ 

ɡŬɚɞůŰŬůɑɤɜ.  

¶  ɄɟɞůŬɜŬŰɞɚɘůɛɞɠ  ɄɟɞŰŮɘɜɧɛŮɜɞɠ Űɨˊɞɠ ɆəɑŬůɖɠ  
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ɁɧŰɘɞɠ                                         
 ɆŰŬɗŮɟɎ ɐ ɟɡɗɛɘɕɧɛŮɜŬ ůəɑŬůŰɟŬ  

ŰɞˊɞɗŮŰɖɛɏɜŬ ɞɟɘɕɧɜŰɘŬ ˊɎɜɤ Ŭˊɧ Űɞ 

ˊŬɟɎɗɡɟɞ 
ȷɜŬŰɞɚɘəɧɠ & ŭɡŰɘəɧɠ                 ɅɡɗɛɘɕɧɛŮɜŬ əŬŰŬəɧɟɡűŬ  ˊŮŰɎůɛŬŰŬ 

ŮɝɤŰŮɟɘəɎ Űɤɜ ˊŬɟŬɗɨɟɤɜ 

ɁɞŰɘɞŬɜŬŰɞɚɘəɧɠ & 

ɁɞŰɘɞŭɡŰɘəɧɠ                    ɅɡɗɛɘɕɧɛŮɜɖ ɆəɑŬůɖ 

ȸɞɟŮɘɞŬɜŬŰɞɚɘəɧɠ & 

ȸɞɟŮɘɞŭɡŰɘəɧɠ  ūɨŰŮɡůɖ ȸɚɎůŰɖůɖɠ 

3.9.1 ɆŰŬɗŮɟɎ ůəɑŬůŰɟŬ  

ȷˊɞŰŮɚɞɨɜ ůŰŬɗŮɟɧ ɛɏɟɞɠ Űɞɡ əŰɖɟɑɞɡ əŬɘ ɞ ůɢŮŭɘŬůɛɧɠ Űɞɡɠ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮɘ 

ɡˊɧɣɖ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əŬɘ Űɞ ůɢɐɛŬ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ˊɟɞůŰŬŰŮɡŰŮɑ 

ůŮ ůɡůɢɏŰɘůɖ ɛŮ Űɖ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ůŰɘɠ ŭɘɎűɞɟŮɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ Űɖɠ ɖɛɏɟŬɠ əŬɘ Űɞɡ 

ɏŰɞɡɠ.  ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ŮɝɤŰŮɟɘəɐ ɧɣɖ Űɞɡ əŰɖɟɑɞɡ əŬɘ Ůɛˊɞŭɑɕɞɡɜ Űɖɜ ɎɛŮůɖ 

ŬəŰɘɜɞɓɞɚɑŬɜŬ űŰɎůŮɘ ůŰŬ ŬɜɞɑɔɛŬŰŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ Ŭˊɞɟɟɞűɞɨɜ əŬɘ ɜŬ ŭɘŬɢɏɞɡɜ Űɖ 

ɗŮɟɛɧŰɖŰŬ ůŰɞɜ ŮɝɤŰŮɟɘəɧ ŬɏɟŬ. Ɉɚɘəɧ əŬŰŬůəŮɡɐɠ Űɞɡɠ ŮɑɜŬɘ Űɞ ůəɡɟɧŭŮɛŬ, Űɞ 

Ŭɚɞɡɛɑɜɘɞ əŬɘ Űɞ ˊɚŬůŰəɧ ȹɘŬəɟɑɜɞɜŰŬɘ ůŮ:  

¶ ɃɟɘɕɧɜŰɘŬ ŮɝɤŰŮɟɘəɎ ůŰŬɗŮɟɎ ůəɑŬůŰɟŬ Ʉɞɡ ůɡɜɘůŰɩɜŰŬɘ ɔɘŬ ɜɧŰɘɞ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ. ɀˊɞɟŮɑ ɜŬ ɏɢɞɡɜ Űɖ ɛɞɟűɐ ˊɟɞɓɧɚɞɡ ɐ ŬɜŬəɚŬůŰɘəɩɜ 

ɟŬűɘɩɜ ɐ ˊŮɟůɑŭɤɜ. ũɘŬ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ 400 ɞɘ ŬɜŬɚɞɔɑŮɠ Űɞɡɠ ˊɟɏˊŮɘ ɜŬ 

ŮɑɜŬɘ ŰɏŰɞɘŮɠ ɩůŰŮ ɜŬ ůɢɖɛŬŰɑɕŮŰŬɘ ŬɜɎɛŮůŬ ůŰɞ ŮɝɤŰŮɟɘəɧ ůəɑŬůŰɟɞ əŬɘ ůŰɞ 

əŬŰɩűɚɘ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ ɔɤɜɑŬ ɨɣɞɡɠ 550, Ůɜɩ ɔɘŬ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ 360 

ůɡɜɑůŰŬŰŬɘ ɔɤɜɑŬ 600. ũɘŬ Űɖɜ ȷɗɐɜŬ, ɞˊɧŰŮ, əŬɚɏɠ ŬɜŬɚɞɔɑŮɠ ˊɟɞɓɧɚɞɡ ŮɑɜŬɘ 

ŬɡŰɏɠ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ɖ ɔɤɜɑŬ ˊɞɡ ůɢɖɛŬŰɑɕŮŰŬɘ ɛŮŰŬɝɨ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ˊɚŮɡɟɎɠ 

Űɞɡ ůəɘɎůŰɟɞɡ əŬɘ Űɞɡ əŬŰɤűɚɘɞɨ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ ŮɑɜŬɘ 55-60Á. 

¶ ȾŬŰŬəɧɟɡűŬ ŮɝɤŰŮɟɘəɎ ůəɑŬůŰɟŬ, əŬŰɎɚɚɖɚŬ ɔɘŬ ŬɜŬŰɞɚɘəɎ əŬɘ ŭɡŰɘəɧ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ. ɀˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮɑŰŮ əɎɗŮŰŬ, ɐ əŮəɚɘɛɏɜŬ ɤɠ ˊɟɞɠ Űɞ 

ŮˊɑˊŮŭɞ Űɖɠ əɎŰɞɣɖɠ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ. ũɘŬ Űɖ ɢɩɟŬ ɛŬɠ, Űɞ ɛɐəɞɠ ˊɟɞŮɝɞɢɐɠ 

əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖ ɔɤɜɑŬ Űɤɜ 350. 
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ȺɘəɧɜŬ 3.18 ɃɟɘɕɧɜŰɘŬ ŮɝɤŰŮɟɘəɎ ůŰŬɗŮɟɎ ůəɑŬůŰɟŬ 

 
ȺɘəɧɜŬ 3.19 ȳɟɘɕɧɜŰɘŮɠ ŮɝɤŰŮɟɘəɏɠ ˊŮɟůɑŭŮɠ 

 
ȺɘəɧɜŬ 3.20 ȹɘɎŰŬɝɖ Ŭˊɧ əɎɗŮŰŮɠ, ůŰŬɗŮɟɏɠ, ŮɝɤŰŮɟɘəɏɠ ˊŮɟůɑŭŮɠ, əŬŰɎɚɚɖɚŮɠ ɔɘŬ ŬɜŬŰɞɚɘəo əŬɘ ŭɡŰɘəɧ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ 
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3.9.2 ȾɘɜɖŰɎ ɆəɑŬůŰɟŬ      

 
ȺɘəɧɜŬ 3.21 ȾɘɜɖŰɏɠ əŬŰŬəɧɟɡűŮɠ ˊŮɟůɑŭŮɠ 

ȺˊŮɘŭɐ ɞɘ əɚɘɛŬŰɘəɏɠ Ůˊɞɢɏɠ ŭŮ ůɡɛűɤɜɞɨɜ ɛŮ Űɘɠ ɖɚɘŬəɏɠ Ůˊɞɢɏɠ, ůŰɘɠ ˊŮɟɘɞɢɏɠ ɛŮ 

ɛŮɔɎɚɞ ŭɘɎůŰɖɛŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ɗɏɟɛŬɜůɖɠ ŮɑɜŬɘ ˊɟɞŰɘɛɧŰŮɟɞ ɜŬ ŮűŬɟɛɧɕŮŰŬɘ əɘɜɖŰɐ 

ˊɟɞůŰŬůɑŬ ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɟɡɗɛɘůŰŮɑ ŮɨəɞɚŬ. ɆəɑŬůŰɟŬ, ůŰɧɟɘŬ, ŮɜŮŰɘəɎ ůŰɧɟɘŬ, ŰɏɜŰŮɠ 

əŬɘ əɞɡɟŰɑɜŮɠ, ŬˊɞŰŮɚɞɨɜ ɟɡɗɛɘɕɧɛŮɜɞɡɠ ɛɖɢŬɜɘůɛɞɨɠ ůəɑŬůɖɠ [3, 6, 11, 67]. 

ȹɘŬəɟɑɜɞɜŰŬɘ ůŮ:  

¶ ȺɝɤŰŮɟɘəɎ əɘɜɖŰɎ ůəɑŬůŰɟŬ, ˊɞɡ ŮɑɜŬɘ Ůɜ ɔɏɜŮɘ ɛŮŰŬɚɚɘəɏɠ ˊŮɟůɑŭŮɠ, 

ɞɟɘɕɧɜŰɘŮɠ ɔɘŬ ɜɧŰɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əŬɘ əŬŰŬəɧɟɡűŮɠ ɔɘŬ ŭɡŰɘəɧ/ ŬɜŬŰɞɚɘəɧ. 

ɆŰɖɜ əŬŰɖɔɞɟɑŬ ŬɡŰɐ ŮɑɜŬɘ əŬɘ ɞɘ əɞɘɜɏɠ ŰɏɜŰŮɠ.  

 
ȺɘəɧɜŬ 3.22 ɅɡɗɛɘɕɧɛŮɜŮɠ ŮɝɤŰŮɟɘəɎ ɞɟɘɕɧɜŰɘŬ ůəɑŬůŰɟŬ 

¶ ȺůɤŰŮɟɘəɎ əɘɜɖŰɎ ůəɑŬůŰɟŬ, ůɡɜɘůŰɩɜŰŬɘ ɔɘŬ ɜɧŰɘɞɡɠ, ŬɜŬŰɞɚɘəɞɨɠ əŬɘ 

ŭɡŰɘəɞɨɠ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ. ɄɟɞŰŮɘɜɧɛŮɜŬ ŮɑɜŬɘ ŰŬ ŮɜŮŰɘəɎ ůŰɧɟɘŬ, əŬŰɎ 

ˊɟɞŰɑɛɖůɖ əɘɜɞɨɛŮɜŬ ˊɎɜɤ ůŮ ɞŭɖɔɞɨɠ, ɔɘŬ ŮɝŬůűɎɚɘůɖ əŬɚɐɠ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ 

ɛŮɔŬɚɨŰŮɟɞɡ ɢɟɧɜɞɡ ɕɤɐɠ. 

ɇŬ əɘɜɖŰɎ ůəɑŬůŰɟŬ, ɛˊɞɟɞɨɜ Ůˊɑůɖɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬɘ Űɞ ɢŮɘɛɩɜŬ 

ŬɡɝɎɜɞɜŰŬɠ Űɖ ɗŮɟɛɞɛɧɜɤůɖ. Ƀ ɏɚŮɔɢɞɠ Űɞɡɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɢŮɘɟɞəɑɜɖŰɞɠ ɐ 
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ɛɖɢŬɜɞəɑɜɖŰɞɠ. Ƀɘ ŰɏɜŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ˊŮɟɘɞɟɑůɞɡɜ Űɞ ɗŮɟɛɘəɧ əɏɟŭɞɠ ɛɏɢɟɘ 65%, ůŰɘɠ 

ɜɧŰɘŮɠ ɧɣŮɘɠ, Ůɜɩ ɔɘŬ ŬɜŬŰɞɚɘəɞɨɠ əŬɘ ŭɡŰɘəɞɨɠ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ Űɞ ˊɞůɞůŰɧ ŬɔɔɑɕŮɘ Űɞ 

80% . ȼ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɞɡɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ŰŬ ɡɚɘəɎ, Űɖɜ ɖɚɘəɑŬ əŬɘ Űɖ űɗɞɟɎ Ŭˊɧ Űɘɠ 

əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ. ɇŬ ŮɜŮŰɘəɎ ůŰɞɟ ŮˊɘŰɡɔɢɎɜɞɡɜ ŰŬɡŰɧɢɟɞɜŬ ŬŮɟɘůɛɧ əŬɘ ůəɑŬůɖ əŬɘ 

ŮɑɜŬɘ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɧŰŬɜ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŬ ŮɝɤŰŮɟɘəɎ. ȼ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɖɠ 

ůəɑŬůɖɠ ˊɞɡ ŮɝŬůűŬɚɑɕɞɡɜ ŮəűɟɎɕŮŰŬɘ ɛŮ ɏɜŬ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ ˊɞɡ ŮɑɜŬɘ ɞ ɚɧɔɞɠ Űɖɠ 

ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ˊɟɞůŰŬŰŮɡŰɘəɧ ɎɜɞɘɔɛŬ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ŮɜɏɟɔŮɘŬ 

ˊɞɡ ɗŬ ˊŮɟɜɞɨůŮ Ŭɜ Űɞ ɎɜɞɘɔɛŬ ŭŮɜ ɐŰŬɜ ˊɟɞůŰŬŰŮɡɧɛŮɜɞ.  

ȰɜŬɠ Ɏɚɚɞɠ Űɟɧˊɞɠ ůəɑŬůɖɠ ŮɑɜŬɘ ɛŮ ŮɘŭɘəɎ ŭɘɎŰɟɖŰŬ ɟɞɚɎ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ŭɘɎŰɟɖŰŬ 

ɖɚɘɞˊɟɞůŰŬŰŮɡŰɘəɎ ɟɞɚɎ, ŰŬ ɞˊɞɑŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŮůɤŰŮɟɘəɎ ɐ ŮɝɤŰŮɟɘəɎ, əŬŰɎɚɚɖɚŬ ɔɘŬ 

ɧɚɞɡɠ Űɞɡɠ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ, ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɛŮɘɩůɞɡɜ Űɖɜ ŮɘůŮɟɢɧɛŮɜɖ ŬəŰɘɜɞɓɞɚɑŬ 

ɏɤɠ əŬɘ 70-80% . ɇɞ ɨűŬůɛŬ Űɞɡɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɑɜŮɠ ɔɡŬɚɘɞɨ, ˊɚŬůŰɘəɞɨ ɐ Ŭɚɞɡɛɘɜɑɞɡ, 

ůŮ ŬɟŬɘɐ ɚŮˊŰɐ ɨűŬɜůɖ. ɆɡɛɓɎɚɚɞɡɜ Ůˊɑůɖɠ ůŰɖ ɛŮɑɤůɖ Űɖɠ ɗɎɛɓɤůɖɠ, Ůɜɩ ŮˊɘŰɟɏˊɞɡɜ 

ɛŮɟɘəɐ ɗɏŬ ˊɟɞɠ Űɞ ŮɝɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ. 
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3.9.3 ɆəɑŬůɖ Ŭˊɧ ŭɏɜŰɟŬ 

 
ȺɘəɧɜŬ 3.23 ɆəɑŬůɖ Ŭˊɧ ŭɏɜŰɟŬ 

Ⱦɡɟɑɤɠ ɔɘŬ Űɞɜ ŬɜŬŰɞɚɘəɧ əŬɘ ŭɡŰɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ. ɇŬ űɡɚɚɞɓɧɚŬ ŭɏɜŰɟŬ, Űɞ 

ɢŮɘɛɩɜŬ, ɧŰŬɜ ŰŬ əɚŬŭɘɎ ŮɑɜŬɘ ɔɡɛɜɎ, ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŬəŰɘɜɞɓɞɚɑŬ Űɞɡ ɐɚɘɞɡ ɜŬ ŭɘɏɚɗŮɘ 

Ŭˊɧ ŰŬ ɡŬɚɞůŰɎůɘŬ, Ůɜɩ Űɞ əŬɚɞəŬɑɟɘ Űɖɜ Ůɛˊɞŭɑɕɞɡɜ, ɧˊɤɠ ŮɑɜŬɘ ŮˊɘɗɡɛɖŰɧ. ȺɑɜŬɘ əŬɚɧ 

ɜŬ ŮˊɘɚɏɔɞɜŰŬɘ ŭɏɜŰɟŬ ɛŮ ˊɡəɜɧ űɨɚɚɤɛŬ əŬɘ ɚɑɔŬ əɚŬŭɘɎ, ɏŰůɘ ɩůŰŮ ɜŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ 

ɛɏɔɘůŰɖ ŭɡɜŬŰɐ ůəɑŬůɖ Űɞ əŬɚɞəŬɑɟɘ əŬɘ ɖ ŮɚɎɢɘůŰɖ Űɞ ɢŮɘɛɩɜŬ. ȷŮɘɗŬɚɐ ŭɏɜŰɟŬ 

ůɡɜɘůŰɩɜŰŬɘ ɔɘŬ ŬɟəŮŰɎ ɡɔɟɎ əŬɘ ɞɟɘůɛɏɜŮɠ űɞɟɏɠ ɔɘŬ ɕŮůŰɎ əɚɑɛŬŰŬ [3, 67]. 

ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ ɧŰɘ ɏɜŬ ɔɡɛɜɧ ŭɏɜŰɟɞ ˊŬɟŮɛˊɞŭɑɕŮɘ Űɘɠ ŬəŰɑɜŮɠ Űɞɡ ɐɚɘɞɡ ˊŮɟɑˊɞɡ 

əŬŰɎ 20-40%. ɆŮ ɗŮɟɛɏɠ ˊŮɟɘɞɢɏɠ, ɏɜŬ ůˊɑŰɘ ˊɞɡ ɖ ůəŮˊɐ Űɞɡ ůəɘɎɕŮŰŬɘ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ 

əŬŰɎ 6-12 oC ˊɘɞ ŭɟɞůŮɟɧ Ŭˊɧ ɏɜŬ ŬůəɑŬůŰɞ. ȷɟəŮŰɎ əŬɚŬɑůɗɖŰɖ ŮɑɜŬɘ Ůˊɑůɖɠ ɖ ɚɨůɖ Űɖɠ 

ˊɏɟɔəɞɚŬɠ, ˊɟɞůəŮɑɛŮɜɖɠ ůŮ ɛɘŬ ˊɚŮɡɟɎ Űɞɡ əŰɖɟɑɞɡ. ȷˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ ɏɟŮɡɜŮɠ ůŰɘɠ 

ȼɄȷ ŭŮɘəɜɨɞɡɜ ɧŰɘ ɛŮ Űɖɜ űɨŰŮɡůɖ Ůɜɧɠ ŭɏɜŰɟɞɡ ŬɜɎ ůˊɑŰɘ, ɖ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ ɔɘŬ 

ɣɨɝɖ əɡɛɎɘɜŮŰŬɘ ɛŮŰŬɝɨ Űɞɡ 12%-24%. ȺˊɘˊɟɞůɗɏŰɤɠ, ɖ ŰɞˊɞɗɏŰɖůɖ Űɟɘɩɜ ŭɏɜŰɟɤɜ ůŮ 

əɎɗŮ ůˊɑŰɘ ɛˊɞɟŮɑ ɜŬ ɛŮɘɩůŮɘ Űɞ ɣɡəŰɘəɧ űɞɟŰɑɞ Ŭˊɧ 17% ɏɤɠ 57%. Ƀ ůəɘŬůɛɧɠ Ŭˊɧ 

ŭɏɜŰɟŬ ɛɧɜɞ, ůɡɛɓɎɚɚŮɘ əŬŰɎ 10-35% ůŰɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ ɔɘŬ ɣɨɝɖ . 
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3.9.4 ɆəɑŬůɖ Ŭˊɧ ɔŮɘŰɞɜɘəɎ əŰɐɟɘŬ 

 
ȺɘəɧɜŬ 3.24 ɆəɑŬůɖ Ŭˊɧ ɔŮɘŰɞɜɘəɎ əŰɐɟɘŬ 

  

ūŬɘɜɧɛŮɜɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ůŮ ɗŮɟɛɎ əŬɘ ɝɖɟɎ əɚɑɛŬŰŬ, ɧˊɞɡ ɞɘ ˊɧɚŮɘɠ 

ůɢŮŭɘɎɕɞɜŰŬɘ əŬɘ ɢŰɑɕɞɜŰŬɘ ůŮ ˊɞɚɨ ůɡɛˊŬɔɐ ɛɞɟűɐ, ɛŮ ůŰŮɜɞɨɠ ŭɟɧɛɞɡɠ, ɩůŰŮ ŰŬ əŰɐɟɘŬ 

ɜŬ ůəɘɎɕɞɜŰŬɘ ůŮ əɎˊɞɘɞ ˊɞůɞůŰɧ. ũŮɜɘəɎ ɖ ŰɞˊɞɔɟŬűɘəɐ ŭɘŬɛɧɟűɤůɖ ɛɘŬɠ ɗɏůɖɠ ɛˊɞɟŮɑ 

ɜŬ ŭɖɛɘɞɡɟɔŮɑ ůəɘɎ, ɖ ɞˊɞɑŬ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɖɜ ŰɟɞɢɘɎ Űɞɡ ɐɚɘɞɡ, Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ 

Űɞɡ əŬɘ Űɖɜ əɚɑůɖ Űɞɡ ŮŭɎűɞɡɠ . 

3.10 Ⱥɗɜɘəɏɠ ɄɟɞŭɘŬɔɟŬűɏɠ ɆɡɜŰŮɚŮůŰɐ ɆəɑŬůɖɠ ɀŮ ȸɎůɖ ɇɞ ɇ.Ƀ.ɇ.Ⱥ.Ⱥ 

3.10.1 ɆɡɜŰŮɚŮůŰŮɠ ɆəɘŬůɖɠ  

ɇŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Ůɜɧɠ əŰɘɟɑɞɡ ɛˊɞɟŮɑ ɜŬ ůəɘɎɕɞɜŰŬɘ ŮɝɤŰŮɟɘəɎ ɚɧɔɤ ɨˊŬɟɝɖɠ 

ŮɝɤŰŮɟɘəɩɜ Ůɛˊɞŭɑɤɜ ŬɚɚɎ əŬɘ ůŰɞɘɢŮɑɤɜ Űɞɡ ɑŭɘɞɡ Űɞɡ əŰɘɟɑɞɡ, ɧˊɤɠ ˊɟɞůŰŮɔɎůɛŬŰŬ, 

ˊɚŮɡɟɘəɎ ůŰɞɘɢŮɑŬ ɐ Ŭəɧɛɖ əŬɘ ŰɛɐɛŬŰŬ Űɖɠ əŬŰŬůəŮɡɐɠ (ˊ.ɢ. Ůůɞɢɏɠ). ȼ əɘɜɖŰɐ 

ŮůɤŰŮɟɘəɐ ůəɑŬůɖ ŭŮɜ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ. ȼ ɛŮɑɤůɖ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ 

ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ ůŰɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ, ŮɑŰŮ ˊɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ ŮɜŮɟɔŮɘŬəɐ ɛŮɚɏŰɖ Ůɜɧɠ 

ɜɏɞɡ ɐ ɟɘɕɘəɩɠ ŬɜŬəŬɘɜɘɕɧɛŮɜɞɡ əŰɘɟɑɞɡ ŮɑŰŮ ɔɘŬ Űɖɜ ŮɜŮɟɔŮɘŬəɐ ŮˊɘɗŮɩɟɖůɖ, ɛŮ Űɖ ɢɟɐůɖ 

Űɟɘɩɜ ŬɜŮɝɎɟŰɖŰɤɜ ɛŮŰŬɝɨ Űɞɡɠ ůɡɜŰŮɚŮůŰɩɜ ůəɑŬůɖɠ. Ƀɘ ůɡɜŰŮɚŮůŰɏɠ ůəɑŬůɖɠ, 

əŬɗɞɟɑɕɞɜŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɤɜ ůəɘɎůŰɟɤɜ (ɞɟɘɕɧɜŰɘŬ, ˊɚŮɡɟɘəɎ ŮɝɤŰŮɟɘəɎ ŮɛˊɧŭɘŬ 

əŬɘ ůəɑŬůŰɟŬ) əŬɘ Űɖɜ ɔŮɤɛŮŰɟɑŬ Űɞɡɠ. ȺˊŮɘŭɐ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ Ůˊɞɢɐ ɞɘ ůɡɜŰŮɚŮůŰɏɠ 

ůəɑŬůɖɠ ŬɚɚɎɕɞɡɜ, əŬɗɞɟɑɕɞɜŰŬɘ ɔɘŬ əɎɗŮ ŮɝɤŰŮɟɘəɐ ŮˊɘűɎɜŮɘŬ ɛŮ ɞɟɘůɛɏɜɞ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ, ɞɘ ŬɜŰɑůŰɞɘɢɞɘ ɛɏůɞɘ ůɡɜŰŮɚŮůŰɏɠ ůəɑŬůɖɠ, ɏɜŬɠ ɔɘŬ Űɖ ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ 
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əŬɘ ɏɜŬɠ ɔɘŬ Űɖ ɗŮɟɘɜɐ ˊŮɟɑɞŭɞ, ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ ůəɘɎůŰɟɞɡ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ 

ŰŬɡŰɧɢɟɞɜɖɠ ɨˊŬɟɝɖɠ ˊɟɞɓɧɚɞɡ əŬɘ ŮɝɤŰŮɟɘəɞɨ ůəɘɎůŰɟɞɡ ɖ ůəɑŬůɖ ɚɧɔɤ ˊɟɞɓɧɚɞɡ 

ŬɔɜɞŮɑŰŬɘ. Ƀ ůɡɜɞɚɘəɧɠ ůəɘŬůɛɧɠ ŭɞɛɘəɞɨ ůŰɞɘɢŮɑɞɡ ˊɟɞəɨˊŰŮɘ ɤɠ Űɞ ɔɘɜɧɛŮɜɞ Űɤɜ Űɟɘɩɜ 

ůɡɜŰŮɚŮůŰɩɜ ůəɑŬůɖɠ:  

¶ Űɞɡ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ Ŭˊɧ Ůɛˊɧŭɘɞ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɢɩɟɞɡ (ɔŮɘŰɜɘɎɕɞɜŰŬ 

əŰɑɟɘŬ ə.Ű.ɚ.),  

¶ Űɞɡ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ Ŭˊɧ ˊɚŮɡɟɘəɧ Ůɛˊɧŭɘɞ  

¶ əŬɘ Űɞɡ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ Ŭˊɧ ɞɟɘɕɧɜŰɘɞ ˊɟɧɓɞɚɞ ɐ ŮɝɤŰŮɟɘəɧ ůəɑŬůŰɟɞ 

əŬŰɎ ˊŮɟɑˊŰɤůɖ.  

ɇɞɜɑɕŮŰŬɘ ɧŰɘ ɧɚɞɘ ɞɘ ůɡɜŰŮɚŮůŰɏɠ ŮɑɜŬɘ ɛŮɘɤŰɘəɞɑ ɚŬɛɓɎɜɞɜŰŬɠ Űɘɛɐ ɑůɖ ɛŮ Űɖɜ 

ɛɞɜɎŭŬ (1), ɧŰŬɜ ŭŮɜ ɡˊɎɟɢŮɘ əŬɗɧɚɞɡ ůəɑŬůɖ əŬɘ ɑůɖ ɛŮ ɛɖŭɏɜ (0) ɔɘŬ ˊɚɐɟɖ ůəɑŬůɖ.  

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ əŬɚɎ ɗŮɟɛɞɛɞɜɤɛɏɜɤɜ əŰɘɟɑɤɜ ɖ ŮˊɑŭɟŬůɖ Űɖɠ ɖɚɘŬəɐɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ ůŰŬ əŬŰŬəɧɟɡűŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɖ. ũɘŬ ɚɧɔɞɡɠ 

Ŭˊɚɞˊɞɑɖůɖɠ, ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ Ŭˊɧŭɞůɖɠ əŰɘɟɑɤɜ, ɛŮ ůɡɜŰŮɚŮůŰɐ 

ɗŮɟɛɞˊŮɟŬŰɧŰɖŰŬɠ əŬŰŬəɧɟɡűɤɜ ŬŭɘŬűŬɜɩɜ ŭɞɛɘəɩɜ ůŰɞɘɢŮɑɤɜ ɛɘəɟɧŰŮɟɞ Ŭˊɧ 0,6 

[W/(mĮȚK)], ɞ ůɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ ɗŮɤɟŮɑŰŬɘ ɑůɞɠ ɛŮ 0,9.  

3.10.2 ɆɡɜŰŮɚŮůŰɏɠ ůəɑŬůɖɠ əŰɘɟɑɞɡ ŬɜŬűɞɟɎɠ 

ɇŬ ŬɜɞɑɔɛŬŰŬ Űɞɡ əŰɘɟɑɞɡ ŬɜŬűɞɟɎɠ ŭɘŬɗɏŰɞɡɜ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ůŰŬɗŮɟɎ ŮɝɤŰŮɟɘəɎ 

ɞɟɘɕɧɜŰɘŬ ɐ ˊɚŮɡɟɘəɎ ůəɑŬůŰɟŬ (ˊɟɧɓɞɚɞɡɠ, ŮɝɤŰŮɟɘəɏɠ ˊŮɟůɑŭŮɠ, ˊɏɟɔəɞɚŮɠ, ɛˊŬɚəɧɜɘŬ 

ə.Ɏ.), ɚɧɔɤ Űɤɜ ɞˊɞɑɤɜ ɞ ɛɏůɞɠ ůɡɜŰŮɚŮůŰɐɠ ůəɑŬůɐɠ Űɞɡɠ əŬŰɎ Űɖ ɗŮɟɘɜɐ ˊŮɟɑɞŭɞ ŮɑɜŬɘ:  

¶ ŰɞɡɚɎɢɘůŰɞɜ 0,70 ɔɘŬ Űɘɠ ɜɧŰɘŮɠ ɧɣŮɘɠ, əŬɘ  

¶ 0,75 ɔɘŬ Űɘɠ ɧɣŮɘɠ ɛŮ ŭɡŰɘəɧ əŬɘ ŬɜŬŰɞɚɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ  

ũɘŬ Űɞɡɠ ŮɜŭɘɎɛŮůɞɡɠ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ ɘůɢɨɞɡɜ ɞɘ ůɡɜŰŮɚŮůŰɏɠ:  

¶ 0,80 ɔɘŬ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɧ əŬɘ ɓɞɟŮɘɞŭɡŰɘəɧ  

¶ 0,73 ɔɘŬ ɜɞŰɘŬɜŬŰɞɚɘəɧ əŬɘ ɜɞŰɘɞŭɡŰɘəɧ 

¶ 1,00 ɔɘŬ ɓɧɟŮɘo 

ũɘŬ Űɖ ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ ɞ ɛɏůɞɠ ůɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ ˊɟɞəɨˊŰŮɘ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ 

Űɨˊɞ ůəɘɎůŰɟɞɡ, ɧˊɤɠ əŬɗɞɟɑɕŮŰŬɘ əŬɘ ůŰɘɠ ŮɜɧŰɖŰŮɠ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ. ɇŬ ŮůɤŰŮɟɘəɎ 

ůəɑŬůŰɟŬ (əɞɡɟŰɑɜŮɠ, ˊŮɟůɑŭŮɠ) Űɤɜ ŬɜɞɘɔɛɎŰɤɜ əŬɘ ŰŬ ŮɝɤŰŮɟɘəɎ ˊŬɟŬɗɡɟɧűɡɚɚŬ, ŰŬ 
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ɞˊɞɑŬ Ůˊɑůɖɠ ŭŮɜ ɗŮɤɟɞɨɜŰŬɘ ůŰŬɗŮɟɎ ůəɑŬůŰɟŬ, ŭŮɜ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ. ȼ ůəɑŬůɖ Űɞɡ 

əŰɘɟɑɞɡ ŬɜŬűɞɟɎɠ ɚɧɔɤ ŮɝɤŰŮɟɘəɩɜ Ůɛˊɞŭɑɤɜ (əŰɘɟɑɤɜ, ŬɜɎɔɚɡűɞɡ Űɞɡ ŮŭɎűɞɡɠ ə.Ɏ.), 

ŭɖɚŬŭɐ ɞ ůɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ ɞɟɑɕɞɜŰŬ, ɚŬɛɓɎɜŮŰŬɘ əŬŰɎ Űɞɜ ɑŭɘɞ Űɟɧˊɞ ˊɞɡ ɚŬɛɓɎɜŮŰŬɘ 

əŬɘ ůŰɞ ŮɝŮŰŬɕɧɛŮɜɞ əŰɑɟɘɞ. Ⱥˊɑůɖɠ, ɞ ɛɏůɞɠ ůɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ Űɤɜ ŬŭɘŬűŬɜɩɜ 

əɎɗŮŰɤɜ ŮˊɘűŬɜŮɘɩɜ Űɞɡ əŰɘɟɑɞɡ ŬɜŬűɞɟɎɠ, Űɧůɞ əŬŰɎ Űɖ ɗŮɟɘɜɐ, ɧůɞ əŬɘ əŬŰɎ Űɖ 

ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ, ɞɟɑɕŮŰŬɘ ůŮ 0,90. 

3.10.3 ɆɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ Ŭˊɧ ˊɟɞɓɧɚɞɡɠ Fov  

Ƀ ůɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ ɞɟɘɕɧɜŰɘɤɜ ˊɟɞůŰŮɔŬůɛɎŰɤɜ (Fov) ˊɟɞůŭɘɞɟɑɕŮɘ Űɖ ůəɑŬůɖ 

Űɤɜ ŮˊɘűŬɜŮɘɩɜ Űɞɡ əŰɘɟɑɞɡ ɚɧɔɤ ɨˊŬɟɝɖɠ ɞɟɘɕɧɜŰɘɤɜ ˊɟɞŮɝɞɢɩɜ (ŮɝɤůŰɩɜ, 

ˊɟɞůŰŮɔŬůɛɎŰɤɜ, ɡˊɏɟɗɡɟɤɜ ŬɜɞɘɔɛɎŰɤɜ). ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɡˊɎɟɢŮɘ ɞɟɘɕɧɜŰɘŬ 

ˊɟɞŮɝɞɢɐ ɞ ůɡɜŰŮɚŮůŰɐɠ ɘůɞɨŰŬɘ ɛŮ Űɖɜ ɛɞɜɎŭŬ (Fov = 1), Ůɜɩ ɧŰŬɜ ɖ ůəɑŬůɖ ŮɑɜŬɘ 

ˊɚɐɟɖɠ ɞ ůɡɜŰŮɚŮůŰɐɠ ɔɑɜŮŰŬɘ ɑůɞɠ ɛŮ ɛɖŭɏɜ (Fov = 0). ũɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ůɡɜŰŮɚŮůŰɐ 

ůəɑŬůɖɠ Ŭˊɧ ˊɟɞɓɧɚɞɡɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ɔɤɜɑŬɠ ɓ Űɞɡ ˊɟɞɓɧɚɞɡ. Ƀ 

ɡˊɞɚɞɔɘůɛɧɠ ɔɑɜŮŰŬɘ ŬɜɎ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əŬɘ ŬɜɎ ŭɞɛɘəɧ ůŰɞɘɢŮɑɞ Űɞɡ əŰɘɟɑɞɡ ɐ Űɖɠ 

ŮɝŮŰŬɕɧɛŮɜɖɠ ɕɩɜɖɠ. ȾŬŰɎ ˊŬɟŬŭɞɢɐ, ŮɑɜŬɘ ŭɡɜŬŰɧɠ ɞ ɡˊɞɚɞɔɘůɛɧɠ ɛɘŬɠ ŮɜɘŬɑŬɠ Űɘɛɐɠ ɔɘŬ 

Űɞ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ ˊɟɞɓɧɚɞɡ ɔɘŬ ŰŬ ŬŭɘŬűŬɜɐ ůŰɞɘɢŮɑŬ Űɞɡ əŰɘɟɑɞɡ ɛɘŬɠ ɧɣɖɠ (ɛŮ ɑŭɘɞ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ). Ɇ' ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ɖ ɔɤɜɑŬ ɓ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɔɤɜɑŬ ˊɞɡ 

ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ Űɞ ɞɟɘɕɧɜŰɘɞ ŮˊɑˊŮŭɞ, ˊɞɡ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ɛɏůɞ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ ɧɣɖɠ 

əŬɘ Űɖɠ ŮɡɗŮɑŬɠ ˊɞɡ ŮɜɩɜŮɘ Űɞ ɛɏůɞ Űɖɠ ɧɣɖɠ ɛŮ Űɞ ˊɏɟŬɠ Űɞɡ ˊɟɞɓɧɚɞɡ, əŬŰɎ Űɞ 

Ŭəɧɚɞɡɗɞ ůɢɐɛŬ. 

 
ȺɘəɧɜŬ 3.25 ũɤɜɑŬ ɓ ɔɘŬ ɞɟɘɕɧɜŰɘɞɡɠ ˊɟɞɓɧɚɞɡɠ 
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ȷɜŰɑɗŮŰŬ, ɖ ɔɤɜɑŬ ɓ ˊɟɏˊŮɘ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɔɘŬ əɎɗŮ ŭɘŬűŬɜɏɠ ůŰɞɘɢŮɑɞɝŮɢɤɟɘůŰɎ. 

ȷɜŰɘůŰɞɘɢŮɑ ůŰɖ ɔɤɜɑŬ ˊɞɡ ůɢɖɛŬŰɑɕŮŰŬɘ ɛŮŰŬɝɨ Űɞɡ ɞɟɘɕɧɜŰɘɞɡ Ůˊɘˊɏŭɞɡ ˊɞɡ ŭɘɏɟɢŮŰŬɘ 

Ŭˊɧ Űɞ ɛɏůɞ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ əŬɘ Űɖɠ ŮɡɗŮɑŬɠ ˊɞɡ ŮɜɩɜŮɘ Űɞ əɏɜŰɟɞ Űɞɡ ŬɜɞɑɔɛŬŰɞɠ ɛŮ Űɞ 

ˊɏɟŬɠ Űɞɡ ˊɟɞɓɧɚɞɡ. ȼ Űɘɛɐ Űɞɡ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ Ŭˊɧ ˊɟɞɓɧɚɞɡɠ Űɧůɞ ɔɘŬ Űɖɜ 

ˊŮɟɑɞŭɞ ɗɏɟɛŬɜůɖɠ, ɧůɞ əŬɘ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ ɣɨɝɖɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞɜ ŮˊɧɛŮɜɞ ˊɑɜŬəŬ 

ŬɜɎɚɞɔŬ ɛŮ Űɖ ɔɤɜɑŬ ɓ Űɞɡ ˊɟɞɓɧɚɞɡ (əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 10ɞ ɏɤɠ 90ɞ) əŬɘ Űɞɜ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɖɠ ŮˊɘűɎɜŮɘŬɠ.  
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3.10.4 ɆɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ Ŭˊɧ ˊɚŮɡɟɘəɏɠ ˊɟɞŮɝɞɢɏɠ Ffin  

Ƀ ůɡɜŰŮɚŮůŰɐɠ ůəɑŬůɖɠ Ŭˊɧ ˊɚŮɡɟɘəɏɠ ˊɟɞŮɝɞɢɏɠ (Ffin) ˊɟɞůŭɘɞɟɑɕŮɘ Űɖ ůəɑŬůɖ Űɤɜ 

ŮˊɘűŬɜŮɘɩɜ Űɞɡ əŰɘɟɑɞɡ ɚɧɔɤ ɨˊŬɟɝɖɠ əŬŰŬəɧɟɡűɤɜ ˊɟɞŮɝɞɢɩɜ (ˊɚŮɡɟɘəɩɜ ́ɟɞŮɝɞɢɩɜ, 

ŰɛɖɛɎŰɤɜ Űɞɡ ɘŭɑɞɡ Űɞɡ əŰɘɟɑɞɡ, ŭɘˊɚŬɜɩɜ əŰɘɟɑɤɜ). ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɡˊɎɟɢŮɘ 

ˊɚŮɡɟɘəɐ ˊɟɞŮɝɞɢɐ ɞ ůɡɜŰŮɚŮůŰɐɠ ɘůɞɨŰŬɘ ɛŮ ɛɞɜɎŭŬ (Ffin = 1), Ůɜɩ ɧŰŬɜ ɖ ůəɑŬůɖ ŮɑɜŬɘ 

ˊɚɐɟɖɠ ɞ ůɡɜŰŮɚŮůŰɐɠ ɔɑɜŮŰŬɘ ɑůɞɠ ɛŮ ɛɖŭɏɜ (Ffin = 0). ũɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ůɡɜŰŮɚŮůŰɐ 

ůəɑŬůɖɠ Ŭˊɧ ˊɚŮɡɟɘəɏɠ ˊɟɞŮɝɞɢɏɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ɔɤɜɑŬɠ ɔ Űɖɠ 

ˊɚŮɡɟɘəɐɠ ˊɟɞŮɝɞɢɐɠ. Ƀ ɡˊɞɚɞɔɘůɛɧɠ ɔɑɜŮŰŬɘ ŬɜɎ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əŬɘ ŬɜɎ ŭɞɛɘəɧ 

ůŰɞɘɢŮɑɞ Űɞɡ əŰɘɟɑɞɡ ɐ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ ɕɩɜɖɠ.  

ȾŬŰɎ ˊŬɟŬŭɞɢɐ, ŮɑɜŬɘ ŭɡɜŬŰɧɠ ɞ ɡˊɞɚɞɔɘůɛɧɠ ɛɘŬɠ ŮɜɘŬɑŬɠ Űɘɛɐɠ ɔɘŬ Űɞ ůɡɜŰŮɚŮůŰɐ 

ůəɑŬůɖɠ ˊɚŮɡɟɘəɐɠ ˊɟɞŮɝɞɢɐɠ ɔɘŬ ŰŬ ŬŭɘŬűŬɜɐ ůŰɞɘɢŮɑŬ Űɞɡ əŰɘɟɑɞɡ ɛɘŬɠ ɧɣɖɠ (ɛŮ ɑŭɘɞ 

ˊɟɞɠ ŬɜŬŰɞɚɘůɛɧ). Ɇ' ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ɖ ɔɤɜɑŬ ɔ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɔɤɜɑŬ ˊɞɡ 

ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ Űɞ əŬŰŬəɧɟɡűɞ ŮˊɑˊŮŭɞ ˊɞɡ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ɛɏůɞ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ 

ɧɣɖɠ əŬɘ Űɖɠ ŮɡɗŮɑŬɠ ˊɞɡ ŮɜɩɜŮɘ Űɞ ɛɏůɞ Űɖɠ ɧɣɖɠ ɛŮ Űɞ ˊɏɟŬɠ Űɖɠ ˊɚŮɡɟɘəɐɠ ˊɟɞŮɝɞɢɐɠ, 

əŬŰɎ Űɞ Ŭəɧɚɞɡɗɞ ůɢɐɛŬ.  

  
ȺɘəɧɜŬ 3.26 ũɤɜɑŬ ɔ ɔɘŬ ˊɚŮɡɟɘəɏɠ ˊɟɞŮɝɞɢɏɠ 

ȼ Űɘɛɐ Űɞɡ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ Ŭˊɧ ˊɚŮɡɟɘəɏɠ ˊɟɞŮɝɞɢɏɠ Űɧůɞ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 

ɗɏɟɛŬɜůɖɠ, ɧůɞ əŬɘ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ ɣɨɝɖɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞɡɠ ˊŬɟŬəɎŰɤ ˊɑɜŬəŮɠ 

ŬɜɎɚɞɔŬ ɛŮ Űɖ ɔɤɜɑŬ ɔ Űɖɠ ˊɚŮɡɟɘəɐɠ ˊɟɞŮɝɞɢɐɠ (əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 10ɞɏɤɠ 70ɞ) əŬɘ Űɞɜ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɖɠ ŮˊɘűɎɜŮɘŬɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ŮˊɘűɎɜŮɘŬ ůəɘɎɕŮŰŬɘ əŬɘ Ŭˊɧ Űɘɠ 
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ŭɡɞ ɛŮɟɘɏɠ, ɚŬɛɓɎɜɞɜŰŬɘ əŬɘ ɞɘ ŭɡɞ ůɡɜŰŮɚŮůŰɏɠ ŬɜŮɝɎɟŰɖŰŬ əŬɘ ɔɑɜŮŰŬɘ ɢɟɐůɖ Űɞɡ 

ůɡɜɞɚɘəɞɨ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ ɞ ɞˊɞɑɞɠ ɘůɞɨŰŬɘ ɛŮ Űɞ ɔɘɜɧɛŮɜɞ Űɤɜ ŭɨɞ. 
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ȾȺūȷȿȷȽɃ 4: ɇɃ ɁɃɆɃȾɃɀȺȽɃ 

ɇɞ ɜɞůɞəɞɛŮɑɞ ŮɑɜŬɘ ɛɑŬ əŰɖɟɘŬəɐ ŮɔəŬŰɎůŰŬůɖ ɡɔŮɘɞɜɞɛɘəɐɠ ˊŮɟɑɗŬɚɣɖɠ, ˊŬɟɏɢɞ-

ɜŰŬɠ ɗŮɟŬˊŮɑŬ Ŭˊɧ ŮɘŭɘəŮɡɛɏɜɞɡɠ ˊɟɞůɤˊɘəɧ əŬɘ Ůɝɞˊɚɘůɛɧ, əŬɘ ůɡɢɜɎ, ŬɚɚɎ ɧɢɘ ˊɎɜŰŬ, 

ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɛŬəɟɞɢɟɧɜɘŬɠ ˊŬɟŬɛɞɜɐɠ Űɤɜ ŬůɗŮɜɩɜ. ɆɐɛŮɟŬ ŰŬ ɜɞůɞəɞɛŮɑŬ 

ɢɟɖɛŬŰɞŭɞŰɞɨɜŰŬɘ ůɡɜɐɗɤɠ Ŭˊɧ Űɞ əɟɎŰɞɠ, Űɘɠ ɞɟɔŬɜɩůŮɘɠ ɡɔŮɑŬɠ (ɛŮ əŮɟŭɞůəɞˊɘəɧ ɐ ɛɖ 

ůəɞˊɧ), Űɞɡɠ ɞɟɔŬɜɘůɛɞɨɠ ˊŬɟɞɢɐɠ ŬůűŬɚŮɘɩɜ ɡɔŮɑŬɠ ɐ Űɘɠ űɘɚŬɜɗɟɤˊɘəɏɠ ɞɟɔŬɜɩůŮɘɠ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ ɎɛŮůɤɜ űɘɚŬɜɗɟɤˊɘəɩɜ ŭɤɟŮɩɜ. ɄŬɚŬɘɧŰŮɟŬ ɐŰŬɜ ůɨɜɖɗŮɠ ɖ 

ɑŭɟɡůɖ əŬɘ ɢɟɖɛŬŰɞŭɧŰɖůɖ ɜɞůɞəɞɛŮɑɤɜ ɜŬ ɔɑɜŮŰŬɘ Ŭˊɧ ɗɟɖůəŮɡŰɘəɎ ŰɎɔɛŬŰŬ ɐ ŭɧɔɛŬŰŬ, 

ɛŮɛɞ-ɜɤɛɏɜɞɡɠ űɘɚɎɜɗɟɤˊɞɡɠ ɐ əŬɘ ɖɔɏŰŮɠ. ɄŬɟɎɚɚɖɚŬ, ŰŬ ůɨɔɢɟɞɜŬ ɜɞůɞəɞɛŮɑŬ 

ŮˊŬɜŭɟɩɜɞɜŰŬɘ əŬŰɎ ɏɜŬ ɛŮɔɎɚɞ ɛɏɟɞɠ Ŭˊɧ ŮˊŬɔɔŮɚɛŬŰɘəɞɨɠ ɔɘŬŰɟɞɨɠ, ɢŮɘɟɞɨɟɔɞɡɠ əŬɘ 

ɜɞůɖɚŮɡŰɘəɧ ˊɟɞůɤˊɘəɧ, Ůɜɩ ˊŬɚŬɘɧ-ŰŮɟŬ, ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ ŮɝŬɟŰɘɧŰŬɜ Ŭˊɧ ŰŬ 

ɘŭɟɡŰɘəɎ ɗɟɖůəŮɡŰɘəɎ ŰɎɔɛŬŰŬ ɐ Ŭˊɧ ŮɗŮɚɞɜŰɏɠ.ȾɎˊɞɘŬ ɜɞůɞəɞɛŮɑŬ ůɡɜŮɟɔɎɕɞɜŰŬɘ ɛŮ 

ˊŬɜŮˊɘůŰɐɛɘŬ ɔɘŬ Űɖɜ ŭɘŮɝŬɔɤɔɐ ɘŬŰɟɘəɩɜ ŮɟŮɡɜɩɜ əŬɘ Űɖɜ ŮəˊŬɑŭŮɡůɖ Űɞɡ ɘŬŰɟɘəɞɨ 

ˊɟɞůɤˊɘəɞɨ. 

 
ȺɘəɧɜŬ 4.1 ɁɞůɞəɞɛŮɑɞ 
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4.1 ɆɢŮŭɘŬůŰɘəɞɑ ůŰɧɢɞɘ 

ɇŬ ɜɞůɞəɞɛŮɑŬ ŮɑɜŬɘ ˊɞɚɨˊɚɞəŬ əŰɑɟɘŬ. ɆŰɖɜ əŬɚɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɎ, ɚŮɘŰɞɡɟɔɘəɎ əŬɘ ŰŮɢɜɘəɎ ɎɟŰɘŬ. ɋůŰɧůɞ, ŬɡŰɎ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭŮɜ 

ˊɟɏˊŮɘ ɜŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛɏůŬ Ŭˊɧ Űɞ ůɢŮŭɘŬůɛɧ, ɔɘŬŰɑ ŮŰůɘ ɗŬ ŭɑɜŮŰŬɘ ɖ ŮɜŰɨˊɤůɖ Ůɜɧɠ 

ɜɞůɞəɞɛŮɑɞɡ-ŮɟɔɞůŰŬůɑɞɡ. Ƀ ˊɘɞ ůɖɛŬɜŰɘəɧɠ ůɢŮŭɘŬůŰɘəɧɠ ůŰɧɢɞɠ ŮɑɜŬɘ ɖ ɛŮɑɤůɖ Űɖɠ 

Ŭɑůɗɖůɖɠ Űɞɡ ɘŭɟɡɛŬŰɘůɛɞɨ, ɧůɞ ŬɡŰɧ ŮɑɜŬɘ ŭɡɜŬŰɧ. 

ȺɝŬɘŰɑŬɠ Űɖɠ əŬŰŬůəŮɡɐɠ Űɞɡ, ˊɞɡ ŮɑɜŬɘ ɢɤɟɘůɛɏɜɖ ůŮ ŭɘŬɛŮɟɑůɛŬŰŬ, ɞɘ 

ŮɔəŬŰŬůŰɎůŮɘɠ ɡɔŮɑŬɠ ɏɜŬ ůɨɜɗŮŰɞ ůɨůŰɖɛŬ ŭɘŬűɞɟŮŰɘəɩɜ ˊŮɟɘɓŬɚɚɧɜŰɤɜ, ˊɞɡ Űɞ 

əŬɗɏɜŬŬˊŬɘŰŮɑ ɏɜŬ ŭɘəɧ Űɞɡ ɞˊŰɘəɧ ɡˊɞůŰɖɟɘəŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ, ŬɚɚɎ əŬɘ ɧɚŬ Ŭɜ ŮɑɜŬɘ 

ŬɚɚɖɚɏɜŭŮŰŬ ɔɘŬ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɖ ŮɜɧŰɖŰŬ Űɖɠ. 

ɇɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ ůŰɘɠ ŮɡɟɤˊŬɥəɏɠ ɢɩɟŮɠ ɔɑɜɞɜŰŬɘ ŬɝɘɧɚɞɔŮɠ ˊɟɞůˊɎɗŮɘŮɠ 

ůɢŮŭɘŬůɛɞɨ ɜɞůɞ-əɞɛŮɑɤɜ ɩůŰŮ: 

¶ ɜŬ ŮɜŰɎůůɞɜŰŬɘ ŬɟɛɞɜɘəɎ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ (ŬůŰɘəɧ ɐ űɡůɘəɧ) 

¶ ɜŬ ɛɖɜ ŰɞɜɑɕŮŰŬɘ ɞ ůɡɜɐɗɤɠ ɛŮɔɎɚɞɠ ɧɔəɞɠ Űɞɡɠ  

¶ ɜŬ ɛɖɜ ɏɢɞɡɜ ŬɡůŰɖɟɐ ɛɞɟűɞɚɞɔɑŬ 

¶ ɜŬ ɛɖɜ Ŭˊɞˊɜɏɞɡɜ ɘŭɟɡɛŬŰɘəɧ ɢŬɟŬəŰɐɟŬ, ŬɚɚɎ ɛɘŬ ŮɡɢɎɟɘůŰɖ ɞɘəŮɘɧŰɖŰŬ 

 ȰɢɞɡɛŮ ɚɞɘˊɧɜ ˊɞɚɚɎ ŮˊɘŰɡɢɐ əŰɑɟɘŬ ɜɞůɞəɞɛŮɑɤɜ ˊɞɡ ŮəűɟɎɕɞɡɜ Űɞ ŮɜŭɘŬűɏɟɞɜ 

ɔɘŬ Űɞɜ ŬůɗŮɜɐ əŬɘ ɧɢɘ Űɖ ɛŬŰŬɘɞŭɞɝɑŬ Űɞɡ ŬɟɢɘŰɏəŰɞɜŬ. ɇɞ ůɨɔɢɟɞɜɞ ɜɞůɞəɞɛŮɑɞ ŮɑɜŬɘ Űɞ 

ˊɘɞ ůɨɜɗŮŰɞ ɚŮɘŰɞɡɟɔɘəɎ əŰɑɟɘɞ, ůŰŮɔɎɕŮɘ ˊɞɚɡůɨɜɗŮŰɞ əŬɘ ůɡɜŮɢɩɠ ŮɝŮɚɘůůɧɛŮɜɞ 

Ůɝɞˊɚɘůɛɧ ɡɣɖɚɐɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ ŮɝɡˊɖɟŮŰŮɑ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ ůŰɘɠ ˊɘɞ əɟɑůɘɛŮɠ ůŰɘɔɛɏɠ 

Űɖɠ ɕɤɐɠ Űɞɡɠ, ˊɞɡ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ Ŭɜɐůɡɢɞɘ. ũɘŬŰɑ ɚɞɘˊɧɜ ŮɑɜŬɘ ŮɚɎɢɘůŰŬ ŰŬ ɜɞůɞəɞɛŮɑŬ 

ˊɞɡ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰŬ əŰɑɟɘŬ ŰŬ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰŬ ɓɘɓɚɑŬ ůɨɔɢɟɞɜɖɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ; Ɂɞɛɑɕɤ ɧŰɘ ɞɘ əɡɟɘɧŰŮɟɞɘ ɚɧɔɞɘ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: Ŭ. ȼ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɤɜ 

ŭɘŬŰɛɖɛŬŰɘəɩɜ ůɢɏůŮɤɜ əŬɘ ɞɘ ɚɞɘˊɏɠ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ɏɢɞɡɛŮ ɐŭɖ ŬɜŬűɏɟŮɘ əŬɘ ŮɑɜŬɘ 

əɟɑůɘɛŮɠ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ɕɤɐɠ, ˊŮɟɘɞɟɑɕɞɡɜ Űɖɜ ŮɚŮɡɗŮɟɑŬ Űɞɡ 

ŬɟɢɘŰɏəŰɞɜŬ ɜŬ ŮəűɟŬůɗŮɑ űɞɟɛŬɚɘůŰɘəɎ. ɓ. ȹŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ůŰɞɜ ŬɟɢɘŰɏəŰɞɜŬ ɜŬ 

ůɢŮŭɘɎůŮɘ ɏɜŬɜ ɢɩɟɞ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ ŬɡŰɧɜ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ Ŭˊɧ Űɞ əŰɘɟɘɞɚɞɔɘəɧ 

ˊɟɧɔɟŬɛɛŬ, Ŭűɞɨ ůɡɜɐɗɤɠ Űɞ ŮɛɓŬŭɧɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ, ɛɧɚɘɠ əŬɘ ɛŮŰɎ 

ɓɑŬɠ ŮˊŬɟəŮɑ ɔɘŬ ɜŬ ɡɚɞˊɞɘɖɗŮɑ Űɞ əŰɘɟɘɞɚɞɔɘəɧ ˊɟɧɔɟŬɛɛŬ. ɔ. ȼ ˊɟɤŰɞŰɡˊɑŬ ůŰɞɜ 

ůɢŮŭɘŬůɛɧ Űɤɜ ˊŮɟɘůůɧŰŮɟɤɜ ŰɛɖɛɎŰɤɜ ŭŮɜ ŮɑɜŬɘ ŬˊɞŭŮəŰɐ, Ŭɜ ŬɜŰɘɓŬɑɜŮɘ ŰŬəŰɘəɏɠ 

ɚŮɘŰɞɡɟɔɑŬɠ ˊɞɡ ɏɢɞɡɜ ŮɚŮɔɢɗŮɑ ůŰɖɜ ˊɟɎɝɖ ɤɠ ˊɟɞɠ Űɖɜ Ŭˊɞűɡɔɐ ɜɞůɞəɞɛŮɘŬəɩɜ 
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ɚɞɘɛɩɝŮɤɜ ɐ ɛŮ ɘŬŰɟɘəɎ əɟɘŰɐɟɘŬ. ȷɡŰɧ ˊɞɡ űŬɑɜŮŰŬɘ ɚɞɔɘəɧ ůŰɞɜ ŬɟɢɘŰɏəŰɞɜŬ ɛˊɞɟŮɑ ɜŬ 

ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ŬɡɝɎɜŮɘ Űɖ ɜɞůɖɟɧŰɖŰŬ ɐ əŬɘ Űɖ ɗɜɖůɘɛɧŰɖŰŬ. ŭ. ɆŰŬ ŬɟɢɘŰŮəŰɞɜɘəɎ ɓɘɓɚɑŬ 

əɡɟɘŬɟɢɞɨɜ əɟɘŰɐɟɘŬ ŬɟɢɘŰŮəŰɞɜɘəɞɨ ɨűɞɡɠ əŬɘ ɧɢɘ ŮˊɘŰɡɢɞɨɠ ŬɜŰŬˊɧəɟɘůɖɠ ůŮ Ůɘŭɘəɏɠ 

ŬˊŬɘŰɐůŮɘɠ. ɆŰɘɠ ɚɑɔŮɠ ɛɎɚɘůŰŬ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŮˊɘɚɏɔɞɜŰŬɘ ɜŬ ˊɟɞɓɚɖɗɞɨɜ ɜɞůɞəɞɛŮɑŬ 

ůŮ ŬɟɢɘŰŮəŰɞɜɘəɎ ɓɘɓɚɑŬ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ əŬɘ ŮˊɘůɖɛŬɑɜɞɜŰŬɘ Ůˊɘɛɏɟɞɡɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɞɡɠ, ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ˊŮɟɘɗɤɟɘŬəɎ Űɖɠ ɞɡůɑŬɠ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ůɨɜɗŮůɖɠ. 

4.2 ɀɞɜŰɏɚŬ ɞɔəɞˊɚŬůŰɘəɐɠ ŬɜɎˊŰɡɝɖɠ 

ü  ȽůŰɞɟɘəɐ Ⱥɝɏɚɘɝɖ Űɖɠ ɃɔəɞˊɚŬůŰɘəɐɠ ɆɨɜɗŮůɖɠ Űɤɜ ɁɞůɞəɞɛŮɑɤɜ 

 ɆŰŬ ɜɞůɞəɞɛŮɑŬ ˊɎɜŰŬ ɖ əɎŰɞɣɖ ŬəɞɚɞɡɗɞɨůŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ. ɂŮəɑɜɖůŬɜ 

ɗɟɖůəŮɡŰɘəɎ ɘŭɟɨɛŬŰŬ űɘɚŬɜɗɟɤˊɑŬɠ. ɄɟɞůŮɡɢɧɛŮɜɞɘ ůŰɞ ŪŮɧ ɔɘŬ ɗŮɟŬˊŮɑŬ, əɏɜŰɟɞ Űɖɠ 

əɎŰɞɣɖɠ ɐŰŬɜ ɞ ɜŬɧɠ. ɆŰɖɜ ɜɞůɖɚŮɡŰɘəɐ ɛɞɜɎŭŬ Ŭɜŭɟɩɜ ˊɞɡ əŰɑůɗɖəŮ Űɞ 1334 ůŰɞ 

ɜɞůɞəɞɛŮɑɞ S. Maria Nuova ůŰɖ ūɚɤɟŮɜŰɑŬ ŮűŬɟɛɧůɗɖəŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ əɎŰɞɣɖ 

ɛɞɟűɐɠ ůŰŬɡɟɞɨ, ɧˊɞɡ ɞɘ ɜɞůɖɚŮɡŰɘəɞɑ ɗɎɚŬɛɞɘ ŭɘŬŰɎůůɞɜŰŬɘ ůŰŬɡɟɞŮɘŭɩɠ ˊŮɟɑ Űɞɜ ɜŬɧ 

ˊɞɡ ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɞ əɏɜŰɟɞ. ȷɡŰɧɠ ɞ Űɨˊɞɠ əɎŰɞɣɖɠ əŬɗɘŮɟɩɗɖəŮ Űɞ 1456 ɧŰŬɜ 

ŮűŬɟɛɧůɗɖəŮ ůŰɞ Ospedale Maggiore, ůŰɞ ɀɘɚɎɜɞ, Ůɜɩ Űɞɜ 16ɞ ŬɘɩɜŬ ŭɘŬ 

NucleusŭɧɗɖəŮ ůŰɖɜ ȷɔɔɚɑŬ əŬɘ əɡɟɑɤɠ ůŰɖɜ ȽůˊŬɜɑŬ.ȳŰŬɜ ɏɔɘɜŮ ŮɛˊŮɘɟɘəɎ ŬɜŰɘɚɖˊŰɧ ɧŰɘ 

ɖ ɛɧɚɡɜůɖ ŭɘŬŭɑŭŮŰŬɘ ɛɏůɤ Űɞɡ ŬɏɟŬ, ůɢŮŭɘɎůɗɖəŬɜ ɜɞůɞəɞɛŮɑŬ ɛŮ ɜɞůɖɚŮɡŰɘəɞɨɠ 

ɗŬɚɎɛɞɡɠ ɤɠ ŬˊɞɛŬəɟɡůɛɏɜŬ ɛŮŰŬɝɨ Űɞɡɠ ˊŮɟɑˊŰŮɟŬ (pavilions), ɏəŬůŰɞ ɛŮ ŭɘŬɛˊŮɟɐ 

ŬŮɟɘůɛɧ, ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ ŭɘŬŭɟɧɛɞɡɠ, (ɖ) ɇɞ ˊɟɩŰɞ ŰɏŰɞɘɞ ɜɞůɞəɞɛŮɑɞ ɐŰŬɜ Űɞ 

ɁŬɡŰɘəɧ ɁɞůɞəɞɛŮɑɞ ůŰɞ Storehouse, əɞɜŰɎ ůŰɞ Plymouth. ȳɛɤɠ ɖ ŰɡˊɞɚɞɔɑŬ Űɤɜ 

ˊŮɟɘˊŰɏɟɤɜ ŬɜŬˊŰɨɢɗɖəŮ əŬɘ ŬˊɏəŰɖůŮ ˊɚɐɟɖ Ŭˊɞŭɞɢɐ ɛɧɚɘɠ Űɞ 1854, ɧŰŬɜ ŮűŬɟɛɧůɗɖəŮ 

ůŰɞ ɜɞůɞəɞɛŮɑɞ Lariboisiere ůŰɞ ɄŬɟɑůɘ. ȾɡɟɘɎɟɢɖůŮ əŬɘ ŭɘŬŰɖɟɐɗɖəŮ ɛɏɢɟɘ Űɘɠ Ŭɟɢɏɠ Űɞɡ 

20ɞɡ ŬɘɩɜŬ. ȼ Ůɝɏɚɘɝɖ Űɖɠ ɛɘəɟɞɓɘɞɚɞɔɑŬɠ əŬŰɏŭŮɘɝŮ ɧŰɘ ŭŮɜ ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɜŬ əŰɑɕɞɜŰŬɘ 

ŰŬ ɜɞůɞəɞɛŮɑŬ ɛŮ Űɖɜ ŰɡˊɞɚɞɔɑŬ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ˊŮɟɘˊŰɏɟɤɜ. ɇɞɜ 20ɞ ŬɘɩɜŬ ˊɚɏɞɜ, ɖ 

ɜɞůɞəɞɛŮɘɞɚɞɔɑŬ ɓŬůɑůɗɖəŮ ůŰɞ ɏɟɔɞ Űɞɡ Pasteur əŬɘ Űɞɡ Lister. ɇɖɜ ˊŮɟɑɞŭɞ Űɞɡ 

ɛŮůɞˊɞɚɏɛɞɡ ŬɜŬˊŰɨɢɗɖəŮ ůŰɘɠ ȼ.Ʉ.ȷ. Űɞ ɛɞɜŰɏɚɞ Űɤɜ ɜɞůɞəɞɛŮɑɤɜ ɛŮ ɛɞɟűɐ 

ˊɞɚɡɩɟɞűɤɜ ˊɨɟɔɤɜ. ŪŮɤɟɐɗɖəŮ ɧŰɘ ɧůɞ ɣɖɚɧŰŮɟɞɘ ɐŰŬɜ ɞɘ ˊɨɟɔɞɘ, Űɧůɞ Űɞ əŬɚɨŰŮɟɞ, 

ɚɧɔɤ Űɖɠ ŮɚŬɢɘůŰɞˊɞɑɖůɖɠ Űɞɡ ɢɟɧɜɞɡ ɛŮŰŬəɑɜɖůɖɠ Űɞɡ ˊɟɞůɤˊɘəɞɨ ɛŮ Űɖ ɢɟɐůɖ 

ŬɜŮɚəɡůŰɐɟɤɜ, əŬɘ ɚɧɔɤ Űɞɡ ˊŮɟɘɞɟɘůɛɞɨ Űɖɠ ɏəŰŬůɖɠ Űɤɜ ɖɚŮəŰɟɞɛɖɢŬɜɞɚɞɔɘəɩɜ 

ŭɘəŰɨɤɜ. (ɗ) ȰŰůɘ əŰɑůɗɖəŬɜ ůŰɖɜ ɁɏŬ Ɉɧɟəɖ Űɞ Columbia Presbyterian Medical Center 

Űɞ 1928 əŬɘ TO New York Hospital Cornell Medical Center Űɞ 1933, ɨɣɞɡɠ 27 ɞɟɧűɤɜ. 

ɆŰɘɠ ŭŮəŬŮŰɑŮɠ Űɞɡ 1960 əŬɘ Űɞɡ 1970 ɡˊɐɟɝŮ ɏɜŬɠ ɞɟɔŬůɛɧɠ ŬɜɎˊŰɡɝɖɠ Űɖɠ 

ɜɞůɞəɞɛŮɘɞɚɞɔɑŬɠ ůŰɞ ȼɜɤɛɏɜɞ ȸŬůɑɚŮɘɞ. 
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ü ȿŮɘŰɞɡɟɔɘəɐ ɃɔəɞˊɚŬůŰɘəɐ ɆɨɜɗŮůɖ 

 ȷɜŬˊŰɨɢɗɖəŬɜ: 

¶ Űɞ ɛɞɜŰɏɚɞ ɞɟɧűɤɜ ɖɚŮəŰɟɞɛɖɢŬɜɞɚɞɔɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ 

¶ Űɞ ɛɞɜŰɏɚɞ Northwick Park 

¶ Űɞ ɛɞɜŰɏɚɞ Űɞɡ ŰɟɘůŭɘɎůŰŬŰɞɡ ˊɚɏɔɛŬŰɞɠ  

¶ Űɞ ɛɞɜŰɏɚɞ Harness 

¶ Űɞ ɛɞɜŰɏɚɞ Best Buy  

¶ Űɞ ɛɞɜŰɏɚɞ Nucleus 

ɆŰɞ Harness ŬɜŬˊŰɨɢɗɖəŮ ɏɜŬ ůɨůŰɖɛŬ ɛŮɚɏŰɖɠ əŬɘ əŬŰŬůəŮɡɐɠ. ɇɡˊɞˊɞɘɖɛɏɜŬ 

ɚŮɘŰɞɡɟɔɘəɎ ŰɛɐɛŬŰŬ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ, ˊɟɞůɢŮŭɘŬůɛɏɜŬ ůŮ əɎɜɜŬɓɞ 15 ɛ.x15 ɛ. 

ŭɘŬŰɎůůɞɜŰŬɘ ŮəŬŰɏɟɤɗŮɜ Ůɜɧɠ əŮɜŰɟɘəɞɨ ɎɝɞɜŬ, Ŭˊ' ɧˊɞɡ ŭɘɏɟɢɞɜŰŬɘ ɞɘ ŭɘŬŰɛɖɛŬŰɘəɏɠ 

əɡəɚɞűɞɟɑŮɠ əŬɘ ŰŬ ɓŬůɘəɎ ŭɑəŰɡŬ ɖɚŮəŰɟɞɛɖɢŬɜɞɚɞɔɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ əŬɘ ůɡɔɢɟɧɜɤɠ 

ŮɜŰɎůůɞɜŰŬɘ ɞɟɘůɛɏɜɞɘ əɞɘɜɧɢɟɖůŰɞɘ ɢɩɟɞɘ. ɇɞ ɛɞɜŰɏɚɞ Best Buy ŬɜŬˊŰɨɢɗɖəŮ ɧŰŬɜ 

ŭɘŬˊɘůŰɩɗɖəŮ ɧŰɘ Űɞ Harness ŮɑɜŬɘ ŭŬˊŬɜɖɟɧ. ɆɢŮŭɘɎɕɞɜŰŬɘ ŭɘɩɟɞűŬ ɜɞůɞəɞɛŮɑŬ ɛŮ 

ɞɟɔɎɜɤůɖ Űɤɜ ɢɩɟɤɜ əŬɘ Űɞɡ ˊɚɏɔɛŬŰɞɠ əɡəɚɞűɞɟɘɩɜ ɔɨɟɤ Ŭˊɧ ɛɘəɟɎ ŬɑɗɟɘŬ. 

ȷɝɘɞˊɞɘɞɨɜŰŬɘ ůŰɞ ɏˊŬəɟɞ əŬŰɎɚɚɖɚŮɠ ŰŬəŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŬɠ ɛŮ ůŰɧɢɞ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ 

Űɞɡ əɧůŰɞɡɠ. ɇɞ ɛɞɜŰɏɚɞ Nucleus ŮɑɜŬɘ ɛɘŬ ɞɘəɞɜɞɛɘəɧŰŮɟɖ Ůəŭɞɢɐ Űɖɠ ŰɡˊɞɚɞɔɑŬɠ Űɞɡ 

Harness, ɛŮ ˊɚɐɟɖ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ŰŬəŰɘəɩɜ ɚŮɘŰɞɡɟɔɑŬɠ ɔɘŬ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ əɧůŰɞɡɠ 

ɧˊɤɠ ůŰɞ Best Buy. 

ȷˊɧ ŰŬ ɛɞɜŰɏɚŬ ˊɞɡ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ŬɡŰɎ ˊɞɡ ɏɢɞɡɜ ŮˊɘɓɘɩůŮɘ ɤɠ əŬŰŬɚɚɖɚɧŰŮɟŬ 

ɔɘŬ ŰŬ ůɖɛŮɟɘɜɎ ŭŮŭɞɛɏɜŬ, ɧˊɞɡ ɞɘ ɧɟɞɘ ŭɧɛɖůɖɠ Űɞ ŮˊɘŰɟɏˊɞɡɜ, ŮɑɜŬɘ: 

¶ Űɞɡ Northwick Park  

¶ Űɞɡ ŰɟɘůŭɘɎůŰŬŰɞɡ ˊɚɏɔɛŬŰɞɠ 

¶ ůɡɜŭɡŬůɛɧɠ Űɤɜ ŬɜɤŰɏɟɤ  

ɀɞɜŰɏɚɞ Northwick Park ȺˊɘɚɏɔŮŰŬɘ ɧŰŬɜ ɖ ɏɛűŬůɖ ŭɑɜŮŰŬɘ ůŰɖɜ ŮˊŮəŰŬůɘɛɧŰɖŰŬ 

Ůɘɠ ɓɎɟɞɠ Űɖɠ ŮɚŬɢɘůŰɞˊɞɑɖůɖɠ Űɤɜ ŭɘŬŰɛɖɛŬŰɘəɩɜ ŬˊɞůŰɎůŮɤɜ. ȺűŬɟɛɧɕŮŰŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ůŮ ˊɞɚɨ ɛŮɔɎɚŬ ɜɞůɞəɞɛŮɑŬ ůŮ ɛɖ ŬůŰɘəɎ ɞɘəɧˊŮŭŬ, ɧˊɞɡ əɎɗŮ ŮɜɧŰɖŰŬ Űɞɡ 

ɜɞůɞəɞɛŮɑɞɡ ŬˊɞŰŮɚŮɑ ŬɜŬˊɧűŮɡəŰŬ ɏɜŬ ɛŮɔɎɚɞ əŰɑɟɘɞ, ɞˊɧŰŮ ɢɟŮɘɎɕŮŰŬɘ ɞ ŭɘŬŰɛɖ-

ɛŬŰɘəɧɠ ŭɟɧɛɞɠ ɔɘŬ ɜŬ ůɡɜŭɏŮɘ ŬɡŰɎ ŰŬ əŰɑɟɘŬ. ȺűŬɟɛɧɕŮŰŬɘ ůɡɢɜɎ əŬɘ ůŰɘɠ ɛŮɔɎɚɖɠ 

əɚɑɛŬəŬɠ ŮˊŮəŰɎůŮɘɠ ɡűɘůŰŬɛɏɜɤɜ ɜɞůɞəɞɛŮɑɤɜ, ɧˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ŭɘŬŰɛɖɛŬŰɘəɧɠ 
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ŭɟɧɛɞɠ ɔɘŬ ɜŬ ůɡɜŭɏůŮɘ ɜɏŬ əŬɘ ˊŬɚŬɘɎ əŰɑɟɘŬ ɩůŰŮ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ ŮɜɘŬɑɞ ɚŮɘŰɞɡɟɔɘəɧ 

ůɡɔəɟɧŰɖɛŬ.  

ɀɞɜŰɏɚɞ ɇɟɘůŭɘɎůŰŬŰɞɡ ɄɚɏɔɛŬŰɞɠ ȺˊɘɚɏɔŮŰŬɘ ɧŰŬɜ ɖ ɏɛűŬůɖ ŭɑɜŮŰŬɘ ůŰɖɜ 

ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ŭɘŬŰɛɖɛŬŰɘəɩɜ ŬˊɞůŰɎůŮɤɜ. Ƀɘ ɜɞůɖɚŮɡŰɘəɏɠ ɛɞɜɎŭŮɠ ŮɑŰŮ 

ŮɜŰɎůůɞɜŰŬɘ ůŰɞ ˊɚɏɔɛŬ, ŮɑŰŮ ŬˊɞŰŮɚɞɨɜ ŬɡŰɧɜɞɛŬ blocks. ɇŬ blocks ŬɡŰɎ ŮɑŰŮ 

ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɘɠ ˊŬɟɡűɏɠ Űɞɡ ˊɚɏɔɛŬŰɞɠ ŮŭɟŬɕɧɛŮɜŬ Ůˊɑ Űɞɡ ŮŭɎűɞɡɠ, ŮɑŰŮ 

ŰɞˊɞɗŮŰɞɨɜŰŬɘ ɤɠ ˊɨɟɔɞɘ ˊɎɜɤ Ŭˊɧ Űɞ ˊɚɏɔɛŬ ůŮ ŭɘɎŰŬɝɖ Űɨˊɞɡ "tower on podium". ɇɞ 

ŰɟɘůŭɘɎůŰŬŰɞ ˊɚɏɔɛŬ ůɢŮŭɧɜ ˊɞŰɏ ŭŮɜ ɏɢŮɘ Űɖɜ əŬɗŬɟɐ ɔŮɤɛŮŰɟɘəɐ ɛɞɟűɐ Űɞɡ ɗŮɤɟɖŰɘəɞɨ 

ɛɞɜŰɏɚɞɡ. Ɇɡɜɐɗɤɠ ŮɛűŬɜɑɕŮŰŬɘ ɤɠ ɏɜŬ ŬůɨɛɛŮŰɟɞ əŰɘɟɘŬəɧ ůɡɔəɟɧŰɖɛŬ ɛŮ Űɖɜ 

Űɞˊɞɚɞɔɘəɐ ŭɞɛɐ Űɞɡ ŰɟɘůŭɘɎůŰŬŰɞɡ ˊɚɏɔɛŬŰɞɠ, ˊɞɡ ŭŮɜ ŮɑɜŬɘ ŮɛűŬɜɐɠ ůŮ ˊɟɩŰɖ 

ŬɜɎɔɜɤůɖ. ɇɞ ˊɚɏɔɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɘŬŰɛɖɛŬŰɘəɞɨɠ ŭɘŬŭɟɧɛɞɡɠ, əɚɘɛŬəɞůŰɎůɘŬ əŬɘ 

ŬɜŮɚəɡůŰɐɟŮɠ. Ƀɘ əŰɘɟɘŬəɞɑ ɧɔəɞɘ ɞɟɔŬɜɩɜɞɜŰŬɘ ɔɨɟɤ Ŭˊɧ ŬɑɗɟɘŬ ɐ ɞɟɘɞɗŮŰɞɨɜ 

çɔɚɩůůŮɠè ŬəɎɚɡˊŰɞɡ ɢɩɟɞɡ ˊɞɡ ŮɘůɏɟɢɞɜŰŬɘ ůŰɞ əŰɘɟɘŬəɧ ůɡɔəɟɧŰɖɛŬ. Ɉˊɧ ŬɡŰɐɜ Űɖɜ 

ŬůɨɛɛŮŰɟɖ ɛɞɟűɐ ŮűŬɟɛɧɕŮŰŬɘ ůɡɢɜɧŰŬŰŬ. ȺˊɘŰɡɢɏɠ ˊŬɟɎŭŮɘɔɛŬ ŮɑɜŬɘ Űɞ ɄŬɜŮˊɘůŰɖɛɘŬəɧ 

ɁɞůɞəɞɛŮɑɞ ȿɎɟɘůŬɠ ɧˊɞɡ ɞɘ ɜɞůɖɚŮɡŰɘəɏɠ ɛɞɜɎŭŮɠ ɛɞɟűɐɠ V ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɖ ɛɘŬ 

ˊɚŮɡɟɎ Űɞɡ ˊɚɏɔɛŬŰɞɠ, ŮŭɟŬɕɧɛŮɜŮɠ Ůˊɑ Űɞɡ ŮŭɎűɞɡɠ.  

ɆɡɜŭɡŬůɛɧɠ ɀɞɜŰɏɚɤɜ Northwick Park əŬɘ ɇɟɘůŭɘɎůŰŬŰɞɡ ɄɚɏɔɛŬŰɞɠ 

ȷɜŬˊŰɨůůɞɜŰŬɘ ŭɨɞ ˊŬɟɎɚɚɖɚɞɘ ɛŮŰŬɝɨ Űɞɡɠ ŭɘŬŰɛɖɛŬŰɘəɞɑ ŭɟɧɛɞɘ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ 

ɛŮŰŬɝɨ Űɞɡɠ ɛŮ ŮɔəɎɟůɘɞɡɠ ŭɘŬŰɛɖɛŬŰɘəɞɨɠ ŭɘŬŭɟɧɛɞɡɠ. ȰŰůɘ ˊɟɞəɨˊŰŮɘ ɏɜŬ Ůɑŭɞɠ 

ˊɚɏɔɛŬŰɞɠ, ɧˊɞɡ ɧɛɤɠ ˊŮɟɘɞ-ɟɑɕŮŰŬɘ ɖ ŮˊŮəŰŬůɘɛɧŰɖŰŬ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ 

ŭɟɧɛɤɜ. Ƀɘ ɜɞůɖɚŮɡŰɘəɏɠ ɛɞɜɎŭŮɠ ŬˊɞŰŮɚɞɨɜ blocks ˊɞɡ ŮɑŰŮ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɘɠ ˊŬɟɡűɏɠ 

Űɞɡ ˊɚɏɔɛŬŰɞɠ ŮŭɟŬɕɧɛŮɜŬ Ůˊɑ Űɞɡ ŮŭɎűɞɡɠ, ŮɑŰŮ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ɤɠ ˊɨɟɔɞɘ ˊɎɜɤ Ŭˊɧ Űɞ 

ɚ́ɏɔɛŬ. ȷɡŰɧɠ ɞ ůɡɜŭɡŬůɛɧɠ ɛɞɜŰɏɚɤɜ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůɗŮɑ əŬɘ ůŮ ɎɚɚŮɠ ˊŬɟŬɚɚŬɔɏɠ 

ˊɞɡ ŮˊɘɜɞŮɑ ɞ ŬɟɢɘŰɏəŰɤɜ. ȹɑɜŮɘ ɏɛűŬůɖ ůŰɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ŭɘŬŰɛɖɛŬŰɘəɩɜ 

ŬˊɞůŰɎůŮɤɜ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŬɟəŮŰɐ ŮˊŮəŰŬůɘɛɧŰɖŰŬ. 

ɁɞůɞəɞɛŮɑŬ ůŮ ȷůŰɘəɎ ɃɘəɧˊŮŭŬ 

 ɆŰŬ ŬůŰɘəɎ ɞɘəɧˊŮŭŬ, ɖ ŭɡɜŬŰɧŰɖŰŬ ɞɔəɞˊɚŬůŰɘəɐɠ ůɨɜɗŮůɖɠ Űɞɡ əŰɘɟɑɞɡ Űɞɡ 

ɜɞůɞəɞɛŮɑɞɡ ˊŮɟɘɞɟɑɕŮŰŬɘ ůɖɛŬɜŰɘəɎ Ŭˊɧ Űɞɡɠ ɧɟɞɡɠ ŭɧɛɖůɖɠ əŬɘ ɘŭɘŬɑŰŮɟŬ Ŭˊɧ Űɞ 

ˊɞůɞůŰɧ əɎɚɡɣɖɠ əŬɘ Űɞ ɘŭŮŬŰɧ ůŰŮɟŮɧ, ŭŮŭɞɛɏɜɞɡ ɛɎɚɘůŰŬ ɧŰɘ ůɢŮŭɧɜ ˊɎɜŰŬ ŬˊŬɘŰŮɑŰŬɘ 

ŮɝɎɜŰɚɖůɖ Űɞɡ ůɡɜŰŮɚŮůŰɐ ŭɧɛɖůɖɠ. ȺɑɜŬɘ ŮˊɘɗɡɛɖŰɧ ɜŬ ɓɟɑůəɞɜŰŬɘ ůŰɞ ɘůɧɔŮɘɞ 

ŰɞɡɚɎɢɘůŰɞɜ Űɞ 50% Űɤɜ ɢɩɟɤɜ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ. ȰŰůɘ, əŬŰɎ əŬɜɧɜŬ ŬˊŬɘŰŮɑŰŬɘ ɖ 

ŮɝɎɜŰɚɖůɖ Űɖɠ ŮˊɘŰɟŮˊɧɛŮɜɖɠ əɎɚɡɣɖɠ. ȷˊɧ ŮəŮɑ əŬɘ ˊɏɟŬ, ŬɜɎɚɞɔŬ ɛŮ Űɞɡɠ ɧɟɞɡɠ 
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ŭɧɛɖůɖɠ, ŮɑŰŮ ŬɜŬˊŰɨůůɞɜŰŬɘ ɞɚɑɔɞɘ ŮəŰŮŰŬɛɏɜɞɘ ɧɟɞűɞɘ ˊɎɜɤ Ŭˊɧ Űɞ ɘůɧɔŮɘɞ, ŮɑŰŮ ŬɜŬ-

ˊŰɨůůɞɜŰŬɘ çˊɨɟɔɞɘè ɐ çˊɨɟɔɞɠè. Ɇɡɜɐɗɤɠ ŬˊŬɘŰŮɑŰŬɘ ɜŬ ŬɜŬˊŰɡɢɗŮɑ ˊɟɩŰɞɠ ɡˊɧɔŮɘɞɠ 

ɧɟɞűɞɠ ɛŮ Űɞ ɑŭɘɞ ˊŮɟɑɔɟŬɛɛŬ Űɞɡ ɘůɞɔŮɑɞɡ, ɧˊɞɡ ɗŬ ůŰŮɔŬůɗɞɨɜ ɓɞɖɗɖŰɘəɏɠ ɢɟɐůŮɘɠ. ɇɞ 

ȸȭ ɡˊɧɔŮɘɞ, ůŰɖ ɛɏɔɘůŰɖ ŮˊɘŰɟŮˊɧɛŮɜɖ ɏəŰŬůɖ, ŬˊŬɘŰŮɑŰŬɘ ůɡɜɐɗɤɠ ɔɘŬ ůŰɎɗɛŮɡůɖ 

ŬɡŰɞəɘɜɐŰɤɜ, Ůɜɩ ɛˊɞɟŮɑ ɜŬ ŬˊŬɘŰɖɗɞɨɜ əŬɘ Ɏɚɚɞɘ ɡˊɧɔŮɘɞɘ ɢɩɟɞɘ ůŰɎɗɛŮɡůɖɠ. ȼ 

ŭɡɜŬŰɧŰɖŰŬ əŬŰŬůəŮɡɐɠ ɞɟɧűɞɡ ŮɔəŬŰŬůŰɎůŮɤɜ ˊɞɡ ŭŮɜ ˊɟɞůɛŮŰɟɎŰŬɘ ůŰɞɜ ůɡɜŰŮɚŮůŰɐ 

ŭɧɛɖůɖɠ, ˊɟɏˊŮɘ ɜŬ ŬɝɘɞˊɞɘŮɑŰŬɘ. ȺɑɜŬɘ ŮˊɘɗɡɛɖŰɧ Űɞ ɞɘəɧˊŮŭɞ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ ɜŬ 

əŬŰŬɚŬɛɓɎɜŮɘ ɞɚɧəɚɖɟɞ ɞɘəɞŭɞɛɘəɧ ŰŮŰɟɎɔɤɜɞ, ɩůŰŮ Ŭűô Ůɜɧɠ ɜŬ ɛɖɜ ɏɢŮɘ ɧɛɞɟŬ əŰɑɟɘŬ 

əŬɘ Ŭűô ŮŰɏɟɞɡ ɜŬ ŮɝŬůűŬɚɑɕɞɜŰŬɘ ɛŮ Űɟɧˊɞ ɚŮɘŰɞɡɟɔɘəɧ ɞɘ ŬˊŬɘŰɞɨɛŮɜŮɠ ŭɘŬəŮəɟɘɛɏɜŮɠ 

ˊɟɞůɓɎůŮɘɠ. ȼ ɨˊŬɟɝɖ ɡɣɞɛŮŰɟɘəɐɠ ŭɘŬűɞɟɎɠ (ŰɞɡɚɎɢɘůŰɞɜ 2,5 ɛ.) ɛŮŰŬɝɨ ŭɟɧɛɤɜ ůŰɞɡɠ 

ɞˊɞɑɞɡɠ ɏɢŮɘ ˊɟɧůɤˊɞ Űɞ ɞɘəɧˊŮŭɞ, ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɜŬˊŰɡɢɗɞɨɜ ŭɨɞ ɧɟɞűɞɘ ˊɞɡ 

ɏɢɞɡɜ ɘůɧɔŮɘŬ ˊɟɧůɓŬůɖ əŬɘ ŬɡŰɧ ŮɑɜŬɘ ɚŮɘŰɞɡɟɔɘəɎ əŬɘ ɞɔəɞˊɚŬůŰɘəɎ Ůɡɜɞɥəɧ ůɨɛűɤɜŬ 

ɛŮ ɧůŬ ŬɜŬűɏɟŬɛŮ. 

ɁɞůɞəɞɛŮɑŬ ůŮ ɛɖ ȷůŰɘəɎ ɃɘəɧˊŮŭŬ  

ɇŬ ɜɞůɞəɞɛŮɑŬ ɢɟŮɘɎɕɞɜŰŬɘ ɛŮɔɎɚŬ ɞɘəɧˊŮŭŬ. ȺɜŭŮɘəŰɘəɎ ŬɜŬűɏɟɞɡɛŮ ɧŰɘ ɏɜŬ 

ɔŮɜɘəɧ ɜɞůɞəɞɛŮɑɞ 200 əɚɘɜɩɜ ɢɟŮɘɎɕŮŰŬɘ 240.000 ɛ2 ɛŮŰɟɞɨɛŮɜŬ ůŰɞɜ ůɡɜŰŮɚŮůŰɐ 

ŭɧɛɖůɖɠ. ȰŰůɘ ůŮ ˊŮɟɘɞɢɐ ŮəŰɧɠ ůɢŮŭɑɞɡ, ˊɟŬɔɛŬŰɞˊɞɘɩɜŰŬɠ Űɞɜ ɛɏɔɘůŰɞ ŭɡɜŬŰɧɜ ɜŬ 

ŮˊɘŰɟɏˊŮɘ Ɇ.ȹ.=0,6 (ɘ) ɔɘŬ Űɞ ɜɞůɞəɞɛŮɑɞ ŬɡŰɧ ŬˊŬɘŰŮɑŰŬɘ ɞɘəɧˊŮŭɞ ŮɛɓŬŭɞɨ ŰɞɡɚɎɢɘůŰɞɜ 

400 ůŰɟŮɛɛɎŰɤɜ. 

ɆŰɞ ˊŬɟɎŭŮɘɔɛŬ ŬɡŰɧ, ɔɘŬ ɜŬ ɓɟɑůəŮŰŬɘ Űɞ 50% Űɤɜ ɢɩɟɤɜ ůŰɞ ɘůɧɔŮɘɞ əŬɘ 

ˊɟŬɔɛŬŰɞˊɞɘɩɜŰŬɠ Űɖ ɛɏɔɘůŰɖ ŭɡɜŬŰɧɜ ɜŬ ŮˊɘŰɟŬˊŮɑ əɎɚɡɣɖ 20%, ŬˊŬɘŰŮɑŰŬɘ Űɞ ɞɘəɧˊŮŭɞ 

ɜŬ ɏɢŮɘ ŮɛɓŬŭɧɜ ŰɞɡɚɎɢɘůŰɞɜ 600 ůŰɟŮɛɛɎŰɤɜ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ŬɜŬɚɞɔɞɨɜ 3.000 ɛ2 

ɞɘəɞˊɏŭɞɡ ůŮ əɎɗŮ əɚɑɜɖ! ȷɜ ɚɞɘˊɧɜ ɏɜŬ ɜɞůɞəɞɛŮɑɞ ŭɘŬɗɏŰŮɘ ɞɘəɧˊŮŭɞ ŮəŰɧɠ ůɢŮŭɑɞɡ 

ŮɛɓŬŭɞɨ 3.000 ɛ2 ŬɜɎ əɚɑɜɖ, ɡˊɎɟɢŮɘ ŮɚŮɡɗŮɟɑŬ ŮˊɘɗɡɛɖŰɐɠ ɚŮɘŰɞɡɟɔɘəɐɠ ɞɔəɞˊɚŬůŰɘəɐɠ 

ŬɜɎˊŰɡɝɖɠ. ȷɜŰɑɗŮŰŬ ɧůɞ ɛŮɘɩɜŮŰŬɘ Űɞ ŮɛɓŬŭɧɜ Űɞɡ ɞɘəɞˊɏŭɞɡ, Űɧůɞ ŬɡɝɎɜɞɡɜ ɞɘ 

ŭŮůɛŮɨůŮɘɠ Űɤɜ ɞɘəɞŭɞ-ɛɘəɩɜ əŬɜɞɜɘůɛɩɜ ɛɏɢɟɘ ɜŬ əɞɟɡűɤɗɞɨɜ ůŰŬ ɜɞůɞəɞɛŮɑŬ Űɤɜ 

ŬůŰɘəɩɜ ɞɘəɞˊɏŭɤɜ 

4.3 ũŮɤɛŮŰɟɘəɎ ɀɞɜŰɏɚŬ ɁɞůɖɚŮɡŰɘəɩɜ ɀɞɜɎŭɤɜ 

 ȷɜ əŬɘ ɞɘ ɜɞůɖɚŮɡŰɘəɏɠ ɛɞɜɎŭŮɠ ŬˊɞŰŮɚɞɨɜ Űɞ ɏɜŬ ŰɟɑŰɞ ˊŮɟɑˊɞɡ Űɖɠ ůɡɜɞɚɘəɐɠ 

ɏəŰŬůɖɠ ɑɞɡ ɜɞůɞəɞɛŮɑɞɡ, ŮɑɜŬɘ Űɞ əɡɟɑŬɟɢɞ ůŰɞɘɢŮɑɞ Űɖɠ ɞɔəɞˊɚŬůŰɘəɐɠ ůɨɜɗŮůɖɠ. 

Ɇɡɜɐɗɤɠ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ ŮɑŰŮ ůŰɘɠ ˊŬɟɡűɏɠ Űɞɡ ɡˊɧɚɞɘˊɞɡ əŰɘɟɑɞɡ, ŮɑŰŮ ɤɠ çˊɨɟɔɞɠè ɐ 

çˊɨɟɔɞɘè ˊɎɜɤ Ŭˊɧ Űɞ ɡˊɧɚɞɘˊɞ əŰɑɟɘɞ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ůɢŮŭɘŬůɛɞɨ ůŰɘɠ ˊŬɟɡűɏɠ Űɞɡ 
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ɡˊɧɚɞɘˊɞɡ əŰɘɟɑɞɡ, ɞˊɧŰŮ ˊɟɞəɨˊŰɞɡɜ ɘůɧɔŮɘŮɠ ɜɞůɖɚŮɡŰɘəɏɠ ɛɞɜɎŭŮɠ, ŮɜŭŮɑəɜɡŰŬɘ 

ɘůɧɔŮɘŮɠ ɜŬ ŮɑɜŬɘ ɞɘ ˊŬɘŭɘŬŰɟɘəɏɠ əŬɘ ɞɘ ɣɡɢɘŬŰɟɘəɏɠ ɜɞůɖɚŮɡŰɘəɏɠ ɛɞɜɎŭŮɠ, ɛŮ ˊɟɧůɓŬůɖ 

ůŮ ɞɟɘɞɗŮŰɖɛɏɜɞ əŬɘ ŮɚŮɔɢɧɛŮɜɞ ɡˊŬɑɗɟɘɞ ɢɩɟɞ. ȾɎɗŮ ɜɞůɖɚŮɡŰɘəɐ ɛɞɜɎŭŬ ŬˊɞŰŮɚŮɑŰŬɘ 

ůɡɜɐɗɤɠ Ŭˊɧ 20 ɤɠ 40 əɚɑɜŮɠ əŬɘ ɏɢŮɘ ɛɘəŰɧ ŮɛɓŬŭɧɜ Űɖɠ ŰɎɝɖɠ Űɤɜ 600 ɛ2 ɤɠ 1.000 ɛ2. 

ȿɧɔɤ əŬɘ Űɤɜ ŭɘŬŰɎɝŮɤɜ ˊŮɟɑ ɞɟɘɕɞɜŰɑɤɜ Ůɝɧŭɤɜ Űɞɡ əŬɜɞɜɘůɛɞɨ ˊɡɟɞˊɟɞůŰŬůɑŬɠ 

əŰɘɟɑɤɜ ŭŮɜ əŬŰŬůəŮɡɎɕɞɜŰŬɘ, əŬŰɎ əŬɜɧɜŬ, ɚɘɔɧŰŮɟŮɠ Ŭˊɧ ŭɨɞ ůɡɜŮɢɧɛŮɜŮɠ ɛŮŰŬɝɨ Űɞɡɠ 

ɜɞůɖɚŮɡŰɘəɏɠ ɛɞɜɎŭŮɠ əŬŰô ɧɟɞűɞɜ. 

 ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŮɜŭŮɘəŰɘəɎ ɏɝɖ ɔŮɤɛŮŰɟɘəɎ ɛɞɜŰɏɚŬ ŬɜɎˊŰɡɝɖɠ ɕŮɡɔɩɜ 

ɜɞůɖɚŮɡŰɘəɩɜ ɛɞɜɎŭɤɜ. 

 çũɟŬɛɛɘəɐè ŮɑɜŬɘ ɖ ˊŬɟŬŭɞůɘŬəɐ ŭɘɎŰŬɝɖ ɧˊɞɡ ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ ŭɘŬɛˊŮɟɐɠ ŬŮɟɘůɛɧɠ 

əŬɘ űɡůɘəɧɠ űɤŰɘůɛɧɠ ɧɚɤɜ Űɤɜ ɢɩɟɤɜ əŬɘ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ Űɞɡ 

əŬŰŬɚɚɖɚɧŰŮɟɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ɜɞůɖɚŮɡŰɘəɞɨɠ ɗŬɚɎɛɞɡɠ (ˊɞɡ ůŰɖ 

ɢɩɟŬ ɛŬɠ ŮɑɜŬɘ ɞ ɜɧŰɘɞɠ). ɀŮɘɞɜɏəŰɖɛŬ ŮɑɜŬɘ ɞɘ ɛŮɔɎɚŮɠ ŬˊɞůŰɎůŮɘɠ ˊɞɡ ŭɘŬɜɨŮɘ Űɞ 

ɜɞůɖɚŮɡŰɘəɧ ˊɟɞůɤˊɘəɧ. 

 ɄŬɟŬɚɚŬɔɐ Űɖɠ ɔɟŬɛɛɘəɐɠ ŬˊɞŰŮɚŮɑ ɖ ŭɘɎŰŬɝɖ çȹɘˊɚɞɨ Vè. ȼ Ůˊɘŭɑɤɝɖ 

ŮɚŬɢɘůŰɞˊɞɑɖůɖɠ Űɤɜ ŬˊɞůŰɎůŮɤɜ ˊɞɡ ŭɘŬɜɨŮɘ Űɞ ɜɞůɖɚŮɡŰɘəɧ ˊɟɞůɤˊɘəɧ, ɞŭɐɔɖůŮ ůŰɖ 

ŭɘɎŰŬɝɖ "Race Track", ˊɞɡ ŮɑɜŬɘ ɧɛɤɠ ŮɜŮɟɔɞɓɧɟŬ, Ŭűɞɨ ɞ ˊɡɟɐɜŬɠ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ 

ůɡɜŮɢɩɠ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ əŬɘ əɚɘɛŬŰɘůɛɧ, Ůɜɩ Ɏɚɚɞ ɛŮɘɞɜɏəŰɖɛŬ ŮɑɜŬɘ ɧŰɘ ɧɚɞɘ ɞɘ ɢɩɟɞɘ, 

ˊɚɖɜ Űɤɜ ɜɞůɖɚŮɡŰɘəɩɜ ɗŬɚɎɛɤɜ, ŭŮɜ ɏɢɞɡɜ ŮˊŬűɐ ɛŮ Űɞ ɨˊŬɘɗɟɞ. 

 ɄŬɟŬɚɚŬɔɐ Űɖɠ ŭɘɎŰŬɝɖɠ Race Track ŮɑɜŬɘ ɖ Űɟɘɔɤɜɘəɐ. ȼ çɇŮŰɟɎɔɤɜɖè ŭɘɎŰŬɝɖ 

ŬˊɞŰŮɚŮɑ ůɡɛɓɘɓŬůɛɧ ɛŮŰŬɝɨ Űɖɠ ũɟŬɛɛɘəɐɠ əŬɘ Űɖɠ Race Track Ůűô ɧůɞɜ ŭɘŬɛɞɟűɩɜŮŰŬɘ 

əŮɜŰɟɘəɧ Ŭɑɗɟɘɞ. 

 ȼ çȹɘˊɚɐ Ⱦɡəɚɘəɐè ŮɑɜŬɘ ŮɜŭŮɘəŰɘəɐ ɛɘŬɠ əŬŰɖɔɞɟɑŬɠ ŭɘŬŰɎɝŮɤɜ ˊɞɡ ŮˊɘɚɏɔŮŰŬɘ ɔɘŬ 

ŮˊɑŰŮɡɝɖ ɛɞɟűɞɚɞɔɘəɩɜ ůŰɧɢɤɜ. ɄŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ŭɨɞ ůɡɜŮɢɧɛŮɜŮɠ ɛŮŰŬɝɨ Űɞɡɠ 

ɜɞůɖɚŮɡŰɘəɏɠ ɛɞɜɎŭŮɠ əŬŰô ɧɟɞűɞɜ, ůɢŮŭɘɎɕɞɜŰŬɘ ɔɘŬ ˊŮɟɘɞɟɘůɛɧ Űɞɡ ůɡɜɞɚɘəɞɨ Ŭɟɘɗɛɞɨ 

Űɤɜ ŬɜŮɚəɡůŰɐɟɤɜ ɐ əŬɘ ɔɘŬ ŭɘŮɡəɧɚɡɜůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ɆɡůŰɐɛŬŰɞɠ ɄɟɞɞŭŮɡŰɘəɐɠ 

ɁɞůɖɚŮɑŬɠ. 
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ȺɘəɧɜŬ 4.2 ũŮɤɛŮŰɟɘəɎ ɛɞɜŰɏɚŬ ɜɞůɖɚŮɡŰɘəɩɜ ɛɞɜɎŭɤɜ 

 

4.4 ȿŮɘŰɞɡɟɔɘəɏɠ ˊɟɞŭɘŬɔɟŬűɏɠ ɜɞůɞəɞɛŮɘŬəɩɜ ɢɩɟɤɜ əŬɘ ɗŬɚɎɛɤɜ 

ü ȾŬŰŬɜɞɛɐ Űɤɜ Ⱦɚɘɜɩɜ ůŮ ŪŬɚɎɛɞɡɠ 

 Ƀɘ ɗɎɚŬɛɞɘ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɛɞɜɧəɚɘɜɞɘ, ŭɑəɚɘɜɞɘ, Űɟɑəɚɘɜɞɘ, ŰŮŰɟɎəɚɘɜɞɘ ə.ɞ.ə. ɛɏɢɟɘ 

əŬɘ ɗɎɚŬɛɞɘ Nightingale 20 ɏɤɠ 30 əɚɘɜɩɜ. ȳůɞ ɛŮɔŬɚɨŰŮɟɞɠ ɞ Ŭɟɘɗɛɧɠ Űɤɜ əɚɘɜɩɜ ŬɜɎ 

ɗɎɚŬɛɞ, Űɧůɞ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɖ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ɖ ŮɝɡˊɖɟɏŰɖůɖ Űɤɜ ŬůɗŮɜɩɜ Ŭˊɧ Űɞ 

ɜɞůɖɚŮɡŰɘəɧ ˊɟɞůɤˊɘəɧ əŬɘ Ůˊɑůɖɠ ɛŮɘɩɜŮŰŬɘ Űɞ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ. 

ȷɜŰɑɗŮŰŬ ɧůɞ ɛŮɘɩɜŮŰŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ əɚɘɜɩɜ ŬɜɎ ɗɎɚŬɛɞ Űɧůɞ ŬɡɝɎɜŮŰŬɘ ɖ Ŭɑůɗɖůɖ 

ɘŭɘɤŰɘəɧŰɖŰŬɠ (privacy) Űɤɜ ŬůɗŮɜɩɜ. Ƀɘ ˊɟɞŰɘɛɐůŮɘɠ Űɤɜ ŬůɗŮɜɩɜ ůŰɟɏűɞɜŰŬɘ ůɡɜɐɗɤɠ 

ůŮ ɞɚɘɔɧəɚɘɜɞɡɠ ɗŬɚɎɛɞɡɠ, ɛŮ ˊɟɩŰɞɡɠ Űɞɡɠ ɛɞɜɞəɚɘɜɞɨɠ Ŭɜ əŬɘ Ŭˊɧ ɏɟŮɡɜŮɠ ůŮ 

ɞɟɘůɛɏɜŮɠ ɢɩɟŮɠ ɏɢŮɘ ŭɘŬˊɘůŰɤɗŮɑ ɧŰɘ ůɡɢɜɎ ɞɘ ŬůɗŮɜŮɑɠ ˊɟɞŰɘɛɞɨɜ Űɞɡɠ ˊɞɚɨəɚɘɜɞɡɠ 

ɗŬɚɎɛɞɡɠ. ɆŰɖɜ ȺɚɚɎŭŬ ŭŮɜ ɏɢɞɡɜ ɔɑɜŮɘ ůɡůŰɖɛŬŰɘəɏɠ ɏɟŮɡɜŮɠ Űɤɜ ˊɟɞŰɘɛɐůŮɤɜ Űɤɜ 

ŬůɗŮɜɩɜ, ŬɚɚɎ ŮɑɜŬɘ əɞɘɜɐ ŬɜŰɑɚɖɣɖ ɧŰɘ ɧɚɞɘ ˊɟɞŰɘɛɞɨɜ Űɞɡɠ ɞɚɘɔɧəɚɘɜɞɡɠ ɛŮ ˊɟɩŰɖ 

Ůəɚɞɔɐ Űɞɡɠ ɛɞɜɞəɚɘɜɞɨɠ ɗŬɚɎɛɞɡɠ. ȼ ŬɜŰɑɚɖɣɖ ŬɡŰɐ ŮəűɟɎůŰɖəŮ əŬɘ ůŰɞ ůɨůŰɖɛŬ Űɤɜ 

ɗɏůŮɤɜ ɧˊɞɡ űɗɖɜɧŰŮɟɖ ɗɏůɖ ůɖɛŬɑɜŮɘ ˊŮɟɘůůɧŰŮɟɞɡɠ ŬůɗŮɜŮɑɠ ŬɜɎ ɗɎɚŬɛɞ. ɆŰɞɡɠ 

ˊɞɚɨəɚɘɜɞɡɠ ɗŬɚɎɛɞɡɠ, ůŰŬ ɡűɘůŰɎɛŮɜŬ ɜɞůɞəɞɛŮɑŬ, ɞɘ ŬˊɞůŰɎůŮɘɠ ɛŮŰŬɝɨ Űɤɜ əɚɘɜɩɜ 

ŮɑɜŬɘ əŬŰɎ əŬɜɧɜŬ ˊɞɚɨ ɛɘəɟɏɠ əŬɘ ŭŮɜ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬˊɞɛɞɜɩɜŮŰŬɘ ɖ ˊŮɟɘɞɢɐ 

əɎɗŮ əɚɑɜɖɠ ɛŮ əɞɡɟŰɑɜŬ ˊɞɡ ɜŬ ŬűɐɜŮɘ ŬɟəŮŰɧ ɢɩɟɞ əɑɜɖůɖɠ ɔɨɟɤ Ŭˊɧ Űɖɜ əɚɑɜɖ. ȾŬɗɩɠ 
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ŬəɧɛŬ ɞɘ ůɡɜɗɐəŮɠ ŭɘŬɛɞɜɐɠ ůŰɞɡɠ ˊɞɚɨəɚɘɜɞɡɠ ɗŬɚɎɛɞɡɠ ŮɑɜŬɘ ɞɘ ɔɜɤůŰɏɠ ɡˊɞɓŬɗɛɘ-

ůɛɏɜŮɠ ůɡɜɗɐəŮɠ Űɤɜ űɗɖɜɩɜ ɗɏůŮɤɜ, ɞɘ ȰɚɚɖɜŮɠ ŭɘəŬɘɞɚɞɔɖɛɏɜŬ ɏɢɞɡɜ ˊɞɚɨ ŬɟɜɖŰɘəɐ 

Ɏˊɞɣɖ ɔɘô ŬɡŰɞɨɠ Űɞɡɠ ɗŬɚɎɛɞɡɠ. ɆŰŬ ɜɞůɞəɞɛŮɑŬ ˊɞɡ ůɢŮŭɘɎɕɞɜŰŬɘ ůɐɛŮɟŬ ůŰɖɜ ȺɚɚɎŭŬ 

ɏɢŮɘ əŬɗɘŮɟɤɗŮɑ ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ ɗɎɚŬɛɞɘ ɜŬ ŮɑɜŬɘ ŰŮŰɟɎəɚɘɜɞɘ ŬɚɚɎ əŬɘ ŬɟəŮŰɞɑ ɜŬ ŮɑɜŬɘ 

ŭɑəɚɘɜɞɘ, Ůɜɩ ɞɘ ɛɞɜɧəɚɘɜɞɘ ŮɑɜŬɘ ŮɚɎɢɘůŰɞɘ əŬɘ ůɡɢɜɎ ɞɜɞɛɎɕɞɜŰŬɘ ɛɞɜɩůŮɘɠ 

Ƀɘ ŰŮŰɟɎəɚɘɜɞɘ ɗɎɚŬɛɞɘ ŮɑɜŬɘ ˊɞɚɨ ɘəŬɜɞˊɞɘɖŰɘəɞɑ ɧŰŬɜ ɖ ŭɘŬɛɧɟűɤůɐ Űɞɡɠ 

ŮəˊɚɖɟɩɜŮɘ Űɘɠ ŭɘŮɗɜɩɠ əŬɗɘŮɟɤɛɏɜŮɠ ˊɟɞŭɘŬɔɟŬűɏɠ ŭɘɎŰŬɝɖɠ əŬɘ ŬˊɞůŰɎůŮɤɜ Űɤɜ 

əɚɘɜɩɜ. ɇɞ ɓɎɗɞɠ Űɞɡ ɗŬɚɎɛɞɡ ŮɝŬůűŬɚɑɕŮɘ ɘəŬɜɞˊɞɘɖŰɘəɧ ɖɚɘŬůɛɧ, űɡůɘəɧ űɤŰɘůɛɧ, ɗɏŬ 

əŬɘ ŬŮɟɘůɛɧ ɔɘŬ ɧɚŮɠ Űɘɠ əɚɑɜŮɠ Ůɜɩ ɖ ŬɜŬɚɞɔɑŬ Ůɜɧɠ ɢɩɟɞɡ ɡɔɘŮɘɜɐɠ (wc-ɜŰɞɡɠ) ŬɜɎ 4 

əɚɑɜŮɠ ŮɑɜŬɘ ˊɞɚɨ əŬɚɐ ŬəɧɛŬ əŬɘ ɔɘŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ˊɘɞ ŬɜŮˊŰɡɔɛɏɜɤɜ ɢɤɟɩɜ. Ƀɘ 

ŭɑəɚɘɜɞɘ ɗɎɚŬɛɞɘ ˊɞɡ Ůəˊɚɖɟɩɜɞɡɜ ŭɘŮɗɜɩɠ əŬɗɘŮɟɤɛɏɜŮɠ ˊɟɞŭɘŬɔɟŬűɏɠ ŭɘɎŰŬɝɖɠ əŬɘ 

ŬˊɞůŰɎůŮɤɜ Űɤɜ əɚɘɜɩɜ, əɞůŰɑɕɞɡɜ ŬɜɎ əɚɑɜɖ ˊɞɚɨ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɞɡɠ ŰŮŰɟɎəɚɘɜɞɡɠ. 

ɄɟɏˊŮɘ ɜŬ ɏɢɞɡɜ ɛɘəŰɧ ˊɚɎŰɞɠ 3,60 ɛ. Ůɜɩ ɞɘ ŰŮŰɟɎəɚɘɜɞɘ ŬɟəŮɑ ɜŬ ɏɢɞɡɜ ɛɘəŰɧ ˊɚɎŰɞɠ 

6,00 ɛ. ȷɜ ɚɞɘˊɧɜ ŬɜŰɑ Ůɜɧɠ ŰŮŰɟɎəɚɘɜɞɡ ɗŬɚɎɛɞɡ ɏɢɞɡɛŮ ŭɨɞ ŭɑəɚɘɜɞɡɠ, Űɞ ɓɎɗɞɠ ɗŬ ŮɑɜŬɘ 

Űɞ ɑŭɘɞ (ɏůŰɤ 7,40 ɛ.) ŬɚɚɎ Űɞ ɛɘəŰɧ ˊɚɎŰɞɠ ɗŬ ŮɑɜŬɘ 7,20 ɛ. ŬɜŰɑ 6,00 ɛ. (ŮˊŬɨɝɖůɖ 20%). 

ȷəɧɛŬ ŭɘˊɚŬůɘɎɕɞɜŰŬɘ ɞɘ ɢɩɟɞɘ ɡɔɘŮɘɜɐɠ ůŮ ůɢɏůɖ ˊɟɞɠ Űɞɡɠ ŰŮŰɟɎəɚɘɜɞɡɠ ɗŬɚɎɛɞɡɠ. 

ȼ ůɡɜɨˊŬɟɝɖ, Ůɝ Ɏɚɚɞɡ ŰŮŰɟɎəɚɘɜɤɜ ɛŮ ŭɑəɚɘɜɞɡɠ ɗŬɚɎɛɞɡɠ ŭɖɛɘɞɡɟɔŮɑ ůɡɜɗŮŰɘəɧ 

ˊɟɧɓɚɖɛŬ. ũɘŬ ŰŮŰɟɎəɚɘɜɞɡɠ ɗŬɚɎɛɞɡɠ ŮɜŭŮɑəɜɡŰŬɘ əŬŰŬůəŮɡŬůŰɘəɧɠ əɎɜɜŬɓɞɠ 6,00 ɛ. 

ɧˊɞɡ ɧɛɤɠ ŭŮɜ ɢɤɟɞɨɜ ŭɨɞ ŭɑəɚɘɜɞɘ. ȰŰůɘ ůɡɢɜɎ ŮˊɘɚɏɔŮŰŬɘ əɎɜɜŬɓɞɠ 7,20 ɛ. ɔɘŬ Űɞɡɠ 

ŭɑəɚɘɜɞɡɠ əŬɘ ɔɘŬ ůɡɜɗŮŰɘəɐ əŬɘ əŬŰŬůəŮɡŬ-ůŰɘəɐ ŬˊɚɞɨůŰŮɡůɖ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ ɞɘ 

ŰŮŰɟɎəɚɘɜɞɘ ɗɎɚŬɛɞɘ ɛŮ ɛɘəŰɧ ˊɚɎŰɞɠ 7,20 ɛ. (ůˊŬŰɎɚɖ 20%). ȷɚɚɎ Ŭűɞɨ ɞɘ ŭɑəɚɘɜɞɘ 

ɗɎɚŬɛɞɘ ŮɑɜŬɘ ŭŬˊŬɜɖɟɧŰŮɟɞɘ Ŭˊɧ Űɞɡɠ ɘəŬɜɞˊɞɘɖŰɘəɞɨɠ ŰŮŰɟɎəɚɘɜɞɡɠ əŬɘ Ŭűɞɨ ŬəɧɛŬ əŬɘ 

ɖ ůɡɜɨˊŬɟɝɐ Űɞɡɠ ɛŮ Űɞɡɠ ŰŮŰɟɎəɚɘɜɞɡɠ ŭɖɛɘɞɡɟɔŮɑ ˊɟɞɓɚɐɛŬŰŬ, ɔɘŬŰɑ ˊɟɏˊŮɘ ɜŬ 

ɡˊɎɟɢɞɡɜ; ɄɟɞűŬɜɩɠ ɔɘŬ ˊŮɟɘůŰŬŰɘəɎ ˊɞɡ ɛŮ ŬˊɞəɚŮɘůŰɘəɎ ɘŬŰɟɘəɎ əŬɘ ɜɞůɖɚŮɡŰɘəɎ 

əɟɘŰɐɟɘŬ ɗŬ ɏˊɟŮˊŮ ɜŬ ɜɞůɖɚŮɨɞɜŰŬɘ ůŮ ŭɑəɚɘɜɞɡɠ ŬɜŰɑ ůŮ ŰŮŰɟɎəɚɘɜɞɡɠ ɗŬɚɎɛɞɡɠ. ȷɚɚɎ 

ɛŮ ŬɡůŰɖɟɎ ɘŬŰɟɘəɎ ɜɞůɖɚŮɡŰɘəɎ əɟɘŰɐɟɘŬ ŭŮɜ ɡˊɎɟɢŮɘ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ ŰŮŰɟɎəɚɘɜɤɜ əŬɘ 

ŭɑəɚɘɜɤɜ ɗŬɚɎɛɤɜ. ɀŮ ŬɡŰɎ ŰŬ əɟɘŰɐɟɘŬ ɞɘ ɗɎɚŬɛɞɘ ŭɘŬəɟɑɜɞɜŰŬɘ ɛɧɜɞ ůŮ ɛɞɜɞəɚɘɜɞɨɠ 

əŬɘ ůŮ ˊɞɚɨəɚɘɜɞɡɠ, ɧˊɞɡ ɞɘ ˊɞɚɨəɚɘɜɞɘ ɗŮɤɟɞɨɜŰŬɘ ɧůɞɘ ɏɢɞɡɜ ŰɞɡɚɎɢɘůŰɞɜ ŭɨɞ əɚɑɜŮɠ. 

ȳɚŬ ŰŬ ˊŮɟɘůŰŬŰɘəɎ ɛˊɞɟɞɨɜ ɜŬ ɜɞůɖɚŮɨɞɜŰŬɘ ůŮ ˊɞɚɨəɚɘɜɞɡɠ ɗŬɚɎɛɞɡɠ ŮəŰɧɠ Ŭˊɧ ŰŬ 

ŬəɧɚɞɡɗŬ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɜɞůɖɚŮɨɞɜŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŮ ɛɞɜɞəɚɘɜɞɨɠ: 

Å ɞɘ ŬůɗŮɜŮɑɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɜɞůɖɚŮɨɞɜŰŬɘ ůŮ Ŭˊɞɛɧɜɤůɖ, ŮɑŰŮ ŮˊŮɘŭɐ ɛˊɞɟŮɑ ɜŬ 

ɛɞɚɨɜɞɡɜ Űɞɡɠ Ɏɚɚɞɡɠ, ŮɑŰŮ ŮˊŮɘŭɐ ŭɘŬŰɟɏɢɞɡɜ ɘŭɘŬɑŰŮɟɞ əɑɜŭɡɜɞ ɜŬ ɛɞɚɡɜɗɞɨɜ Å ɞɘ 

ɓŬɟɨŰŬŰŬ ŬůɗŮɜŮɑɠ Å ɞɘ ŬůɗŮɜŮɑɠ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ ɘŭɘŬɑŰŮɟɖ əɚɘɜɘəɐ űɟɞɜŰɑŭŬ, ɖůɡɢɑŬ əŬɘ 



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 
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privacy Å ɞɘ ŬůɗŮɜŮɑɠ ɛŮ ɜŮɡɟɘəɏɠ ŭɘŬŰŬɟŬɢɏɠ ˊɞɡ Ůɜɞɢɚɞɨɜ Űɞɡɠ Ɏɚɚɞɡɠ ȽŭɘŬɑŰŮɟɖ 

ɓŬɟɨŰɖŰŬ ɏɢŮɘ ɖ ɢɟɐůɖ ɛɞɜɧəɚɘɜɤɜ ɗŬɚɎɛɤɜ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Ŭˊɧ ɜɞůɞəɞɛŮɘŬəɏɠ 

ɚɞɘɛɩɝŮɘɠ. ȷˊɧ Űɘɠ ŮɔəɡɟɧŰŮɟŮɠ ɏɟŮɡɜŮɠ ůŮ ɜɞůɞəɞɛŮɘŬəɏɠ ɚɞɘɛɩɝŮɘɠ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɖ 

əɡɟɘɧŰŮɟɖ ɐ ŰɞɡɚɎɢɘůŰɞɜ ɛɑŬ Ŭˊɧ Űɘɠ əɡɟɘɧŰŮɟŮɠ ŬɘŰɑŮɠ ŰɏŰɞɘɤɜ ɚɞɘɛɩɝŮɤɜ ŮɑɜŬɘ ɖ 

ɜɞůɖɚŮɑŬ Űɤɜ ŬůɗŮɜɩɜ ˊɞɡ ɛˊɞ-ɟŮɑ ɜŬ ɛɞɚɨɜɞɡɜ ɐ ɜŬ ɛɞɚɡɜɗɞɨɜ, ůŮ ɛɖ ɛɞɜɞəɚɘɜɞɨɠ 

ɗŬɚɎɛɞɡɠ. ȰŰůɘ ůŰŬ ȺɗɜɘəɎ ȸɟŮŰŬɜɘəɎ ɄɟɧŰɡˊŬ Hospital Building Notes No 4 əŬɘ No 23 

ˊɟɞŭɘŬɔɟɎűŮŰŬɘ ɧŰɘ Űɞ 20% Űɤɜ ɜɞůɖɚŮɡŰɘəɩɜ əɚɘɜɩɜ Űɤɜ Ůɜɖɚɑəɤɜ əŬɘ Űɞ 40% Űɤɜ 

ɜɞůɖɚŮɡŰɘəɩɜ əɚɘɜɩɜ Űɤɜ ˊŬɘŭɘɩɜ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ ůŮ ɛɞɜɧəɚɘɜɞɡɠ ɗŬɚɎɛɞɡɠ. ȼ 

ɡɘɞɗɏŰɖůɖ ŬɡŰɐɠ Űɖɠ ˊɟɧŰŬůɖɠ ɧŰŬɜ ɞɘ ɚɞɘˊɏɠ əɚɑɜŮɠ ŭɘŬŰɎůůɞɜŰŬɘ ůŮ ŰŮŰɟɎəɚɘɜɞɡɠ 

ɗŬɚɎɛɞɡɠ, ŭŮɜ ŮˊɘűɏɟŮɘ Ŭɨɝɖůɖ Űɞɡ ůɡɜɞɚɘəɞɨ əɧůŰɞɡɠ. 

ü ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ 

Ƀ Ůɡɜɞɥəɧɠ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ɔɘŬ Űɖɜ ŭɘɎŰŬɝɖ ɢɩɟɤɜ ɔɘŬ ɗŮɟŬˊŮɑŬ əŬɘ ˊŮɟɑɗŬɚɣɖ 

ŬůɗŮɜɩɜ ɓɟɑůəŮŰŬɘ ɛŮŰŬɝɨ ȸȹ əŬɘ ȸȷ ˊɟɞɠ ȸ. ũɘŬ Űɞɡɠ ɗŬɚɎɛɞɡɠ ŬůɗŮɜɩɜ Ůɡɜɞɥəɧɠ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ŮɑɜŬɘ Ŭˊɧ ɜɧŰɘŬ ɏɤɠ ɜɞŰɘɞŬɜŬŰɞɚɘəɎ : ŮɡɢɎɟɘůŰɖ ɕɩɜɖ ɖɚɘŬůɛɞɨ, ɛɘəɟɐ 

ɡˊŮɟɗɏɟɛŬɜůɖ Ŭˊɧ ɐɚɘɞ, ɛɘəɟɐ ŬɜɎɔəɖ ůəɘŬůɛɞɨ, əŬɚɧɠ űɤŰɘůɛɧɠ Űɞ ŬˊɧɔŮɡɛŬ. 

ȷɜŰɑɗŮŰŬ, ɢɩɟɞɘ ɛŮ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ŬɜŬŰɞɚɐ- ŭɨůɖ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ Ůɘůɢɩɟɖůɖ Űɞɡ ɐɚɘɞɡ 

ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓɎɗɞɠ ŬɚɚɎ ɛɘəɟɧŰŮɟɞ ɖɚɘŬůɛɧ Űɞɜ ɢŮɘɛɩɜŬ. ɄŬɟô ɧɚŬ ŬɡŰɎ, ɏɟŮɡɜŬ 

(Benedetti et. al, 2001) ˊɞɡ ŭɘŮɝɐɢɗɖ ůŮ ŬůɗŮɜŮɑɠ ɛŮ ɣɡɢɘəɏɠ ŭɘŬŰŬɟŬɢɏɠ ɏŭŮɘɝŮ ɧŰɘ ɧůɞɘ 

ɏɛŮɜŬɜ ůŮ ŬɜŬŰɞɚɘəɎ ŭɤɛɎŰɘŬ əŬɘ ɏɓɚŮˊŬɜ Űɞ ˊɟɤɘɜɧ űɤɠ Űɖɠ ɖɛɏɟŬɠ ɏɛŮɘɜŬɜ 3,67 ɛɏɟŮɠ 

ɚɘɔɧŰŮɟɞ Ŭˊɧ ŮəŮɑɜɞɡɠ ˊɞɡ ɏɛŮɜŬɜ ůŮ ŭɡŰɘəɎ ŭɤɛɎŰɘŬ. 

ũɘŬ ɜɞůɞəɞɛŮɑŬ ɛŮ ɛɘəɟɧ ɢɟɧɜɞ ˊŬɟŬɛɞɜɐɠ ɔɘŬ ˊŮɟɑɗŬɚɣɖ ɏɢŮɘ ɛɘəɟɧŰŮɟɖ ůɖɛŬůɑŬ ɖ 

ɗɏůɖ Űɤɜ ɗŬɚɎɛɤɜ. ɃɟɘůɛɏɜŮɠ ɗŮɟŬˊŮɑŮɠ ŬˊŬɘŰɞɨɜ ɛɎɚɘůŰŬ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ˊɟɞɠ ɓɞɟɟɎ 

ɔɘŬ ɜŬ ŬˊɞűŮɨɔŮŰŬɘ ɞ ɎɛŮůɞɠ ɖɚɘŬůɛɧɠ Űɤɜ ŬůɗŮɜɩɜ. 

ü ɀɏɔŮɗɞɠ ŪŬɚɎɛɞɡ ɁɞůɖɚŮɑŬɠ 

ɇŬ əɟŮɓɎŰɘŬ Űɤɜ ŬůɗŮɜɩɜ ˊɟɏˊŮɘ ɜŬ ɏɢɞɡɜ ˊɟɧůɓŬůɖ Ŭˊɧ ŰɟŮɘɠ ˊɚŮɡɟɏɠ Ůɜɩ ŭɑˊɚŬ 

ůŰɞ əɟŮɓɎŰɘ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ ˊɎɜŰŬ ɏɜŬ ŰɟŬˊŮɕɎəɘ- əɞɛɞŭɑɜɞ. Ʉɟɞɠ Űɞ ˊŬɟɎɗɡɟɞ ˊɟɏˊŮɘ 

ɜŬ ɡˊɎɟɢŮɘ ɏɜŬ ŰɟŬˊŮɕɎəɘ (90/90 cm) ɛŮ əŬɟɏəɚŮɠ (ɛɑŬ əŬɟɏəɚŬ ŬɜɎ ŬůɗŮɜɐ). ȼ 

ŮɜŰɞɘɢɘůɛɏɜɖ ɜŰɞɡɚɎˊŬ (ˊɟɞɠ Űɞ ŭɘɎŭɟɞɛɞ ůɡɜɐɗɤɠ) ˊɟɏˊŮɘ ɜŬ ɛˊɞɟŮɑ ɜŬ ŬɜɞɑɔŮŰŬɘ ɢɤɟɑɠ 

ɜŬ ˊɟɏˊŮɘ ɜŬ ɛŮŰŬəɘɜɖɗɞɨɜ əɟŮɓɎŰɘŬ ɐ əɞɛɞŭɑɜŬ. 

ɆŮ ɜɏŮɠ əŬŰŬůəŮɡɏɠ ɗŬ ˊɟɏˊŮɘ ɞɘ ɡɔɟɞɑ ɢɩɟɞɘ ɜŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ˊɟɞɠ Űɖɜ ŮůɤŰŮɟɘəɐ 

ˊɚŮɡɟɎ (ˊɟɞɠ Űɞ ŭɘɎŭɟɞɛɞ) ůŮ ˊŬɚɘɏɠ əŬŰŬůəŮɡɏɠ ɞɘ ɢɩɟɞɘ ɡɔɘŮɘɜɐɠ ŰɞˊɞɗŮŰɞɨɜŰŬɘ 

ůɡɜɐɗɤɠ ůŰɞɡɠ ŮɝɤŰŮɟɘəɞɨɠ Űɞɑɢɞɡɠ ůŬɜ ŮˊɏəŰŬůɖ. 
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ɇɞ ŮɚɎɢɘůŰɞ ɛɏɔŮɗɞɠ Ůɜɧɠ ɛɞɜɧəɚɘɜɞɡ ŭɤɛŬŰɑɞɡ ŮɑɜŬɘ 10 m2 ɔɘŬ ŭɑəɚɘɜɞ əŬɘ 

Űɟɑəɚɘɜɞ ŭɤɛɎŰɘɞ 8 m2 ŬɜɎ əɚɑɜɖ. Ƀɘ ŭɘŬůŰɎůŮɘɠ Űɤɜ ɢɩɟɤɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘɚɏɔɞɜŰŬɘ ɏŰůɘ 

ɩůŰŮ ŰŬ ŰŮɚŮɡŰŬɑŬ əɟŮɓɎŰɘŬ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞɛŬəɟɨɜɞɜŰŬɘ Ŭˊɧ Űɞ ɗɎɚŬɛɞ ɢɤɟɑɠ 

ɛŮŰŬəɑɜɖůɖ Űɞɡ ˊɟɩŰɞɡ əɟŮɓŬŰɘɞɨ (ŮɚɎɢɘůŰɞ ˊɚɎŰɞɠ 3,20 m). 

ü ȹɘŬɟɟɨɗɛɘůɖ ŪŬɚɎɛɞɡ ȷůɗŮɜɩɜ 

ɆŮ ɧɚɞɡɠ Űɞɡɠ Űɨˊɞɡɠ Űɤɜ ŭɤɛŬŰɑɤɜ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ Űɤɜ ɓɚŬɓɩɜ Ŭˊɧ əɟŮɓɎŰɘŬ, 

əɞɛɞŭɑɜŬ əŬɘ əŬɟɧŰůɘŬ ɜɞůɖɚŮɡŰɟɘɩɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ ɏɜŬ ˊɟɞůŰŬŰŮɡŰɘəɧ ˊɎůɞ Ŭˊɧ 

ůɡɜɗŮŰɘəɧ ɡɚɘəɧ ɐ ɝɨɚɞ (ůŮ ɨɣɞɠ 40-70 cm Ŭˊɧ Űɞ ŭɎˊŮŭɞ). ɇɞ ɑŭɘɞ ɘůɢɨŮɘ ɔɘŬ Űɞɡɠ 

ŭɘŬŭɟɧɛɞɡɠ Űɤɜ ɛɞɜɎŭɤɜ. 

Ƀɘ ɜŰɞɡɚɎˊŮɠ Űɤɜ ŬůɗŮɜɩɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɎ ɛŮɔɎɚŮɠ. Ƀɘ ˊɧɟŰŮɠ ˊɟɏˊŮɘ 

ɜŬ Ŭɜɞɑɔɞɡɜ ůŮ ɔɤɜɑŬ ŰɞɡɚɎɢɘůŰɞɜ 135ɞ . 

Ƀɘ ˊɧɟŰŮɠ Űɞɡ ŭɤɛŬŰɑɞɡ ˊɟɏˊŮɘ ɜŬ ɏɢɞɡɜ ɛɏɔŮɗɞɠ 1,26 x 2,13 m, Ůɜɩ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ əŬɘ ɖ ɖɢɞˊɟɞůŰŬůɑŬ (əŬŰɎ Űɞ ŭɡɜŬŰɧɜ 32 dp). ɉɟɐůɘɛŮɠ ŮɑɜŬɘ ɞɘ ɑɜŮɠ 

ɐ ɚɤɟɑŭŮɠ ˊɞɡ ɛɞɜɩɜɞɡɜ Űɖɜ ˊɧɟŰŬ ɧŰŬɜ əɚŮɑɜŮɘ. ɄɚŮɞɜŮəŰɘəɏɠ ŮɑɜŬɘ ɞɘ ˊɧɟŰŮɠ ɛŮ 

ɛˊɟɎŰůɞ ŬɡŰɧɛŬŰɖɠ ŮˊŬɜŬűɞɟɎɠ əŬɗɩɠ ɖ ɢɟɐůɖ Űɖɠ ˊɧɟŰŬɠ Ŭˊɧ ŬůɗŮɜŮɑɠ əŬɘ 

ɜɞůɖɚŮɨŰɟɘŮɠ ˊɞɡ ɛŮŰŬűɏɟɞɡɜ əɎˊɞɘŬ əŬɟɞŰůɎəɘŬ ŮɑɜŬɘ ůɢŮŰɘəɎ ŭɨůəɞɚɖ. 

Ʉɑůɤ Ŭˊɧ ŰŬ əɟŮɓɎŰɘŬ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ ɛɘŬ Ůɘŭɘəɐ ɚɤɟɑŭŬ- ɟɎɔŬ ɛŮ ŮɔəŬŰŬůŰɎůŮɘɠ 

əŬɘ ˊŬɟɞɢɏɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɜɞůɖɚŮɑŬ. Ⱥŭɩ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ Ůɘŭɘəɏɠ ˊŬɟɞɢɏɠ ɔɘŬ 

ɞɝɡɔɧɜɞ, əŮɜɧ əŬɘ ŬɏɟŬ. Ⱥˊɘˊɚɏɞɜ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢɞɡɜ ɛˊɟɑɕŮɠ, űɤɠ ɔɘŬ ŭɘɎɓŬůɛŬ, 

Űɖɚɏűɤɜɞ, ɛˊɞɡŰɧɜ Ůɘŭɞˊɞɑɖůɖɠ ŬŭŮɚűɐɠ əŬɘ ŮɜŭŮɢɞɛɏɜɤɠ ɟŬŭɘɧűɤɜɞ. 

ȺɎɜ ůŮ əɎɗŮ ɗɎɚŬɛɞ ɡˊɎɟɢŮɘ ɜŰɞɡɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ɞɘəɞɜɞɛɘəɧ ˊɚɎɜɞ Űɞɡ 

ůɢŮŭɘŬůɛɞɨ. ɁɘˊŰɐɟŮɠ əŬɘ WC ůŮ əɎɗŮ ŭɤɛɎŰɘɞ ŬˊɞŰŮɚɞɨɜ ůɐɛŮɟŬ ůŰɎɜŰŬɟ ɔɘŬ Űɖ 

ŭɘŬɟɟɨɗɛɘůɖ Űɤɜ ɗŬɚɎɛɤɜ. ŪŬ ˊɟɏˊŮɘ ɜŬ ŭɑɜɞɡɜ ɘŭɘŬɑŰŮɟɖ ˊɟɞůɞɢɐ ůŰŬ ɨɣɖ Űɧůɞ Űɞɡ 

ɜɘˊŰɐɟŬ ɧůɞ əŬɘ Űɞɡ WC (ɜɘˊŰɐɟŬɠ ŰɞɡɚɎɢɘůŰɞɜ 86 cm ɔɘŬ ŭɘɏɚŮɡůɖ əŬɟɞŰůɘɞɨ). ɇɞ WC 

ɔɘŬ ŬůɗŮɜŮɑɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɟɞŰůɎəɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ɨɣɞɠ ˊŮɟɑˊɞɡ 49 cm. ɆŮ 

əɎɗŮ ɛɞɜɎŭŬ ɗŬ ˊɟɏˊŮɘ Ůˊɘˊɚɏɞɜ ɜŬ ɡˊɎɟɢɞɡɜ WC ɔɘŬ Űɞ ˊɟɞůɤˊɘəɧ, Űɞɡɠ ŮˊɘůəɏˊŰŮɠ əŬɘ 

ɎŰɞɛŬ ɛŮ Ůɘŭɘəɏɠ ŬɜɎɔəŮɠ. 

ü Ɉɣɖ ɉɤɟɤɜ 

ɆɨɛűɤɜŬ ɛŮ Űɞ Ɏɟɗɟɞ 8 Űɞɡ ȾŰɘɟɘɞŭɞɛɘəɞɨ əŬɜɞɜɘůɛɞɨ (ȾȾ) ŰŬ ŮɚɎɢɘůŰŬ 

ŮˊɘŰɟŮˊɧɛŮɜŬ ɨɣɖ ŮɑɜŬɘ 2,40 m ɔɘŬ ɢɩɟɞɡɠ əɨɟɘŬɠ ɢɟɐůɖɠ əŬɘ 2,20 m ɔɘŬ ɢɩɟɞɡɠ 

ɓɞɖɗɖŰɘəɐɠ ɢɟɐůɖɠ. 
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ȷˊɧ Űɖɜ ˊŬɟ. 4 Űɞɡ ɑŭɘɞɡ Ɏɟɗɟɞɡ ˊɟɞəɨˊŰŮɘ ɏɛɛŮůŬ Űɞ ŮɚŮɨɗŮɟɞ ɨɣɞɠ Űɞɡ 

ȷɛűɘɗŮɎŰɟɞɡ (ɤɠ ɢɩɟɞɠ ůɡɜɎɗɟɞɘůɖɠ əɞɘɜɞɨ) Ŭˊɧ Űɖɜ ɡˊɞɢɟɏɤůɖ ɜŬ ŬɜŬɚɞɔɞɨɜ 

ŰɞɡɚɎɢɘůŰɞɜ 3ə.ɛ. əŬɗŬɟɞɨ ɧɔəɞɡ ŬɜɎ ɎŰɞɛɞ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɞɡɠ. 

ũɘŬ ŰŬ ɨɣɖ Űɤɜ ɡˊɞɔŮɑɤɜ ɢɩɟɤɜ ɘůɢɨŮɘ ɖ ˊŬɟ.3 Űɞɡ Ɏɟɗɟɞɡ 8 Űɞɡ ȾȾ. 

ɀŮ Űɞ Ʉ.ȹ. 517/1991 ɏɢɞɡɜ ɗŮůˊɘůɗŮɑ ůŰɘɠ ȽŭɘɤŰɘəɏɠ Ⱦɚɘɜɘəɏɠ ŰŬ ŮɚɎɢɘůŰŬ 

ŮˊɘŰɟŮˊɧɛŮɜŬ ɨɣɖ ɢɩɟɤɜ: 

¶ ɆŰɞɡɠ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ, ɗŮɟŬˊŮɑŬɠ əŬɘ ŬɜɎɜɖɣɖɠ ŬůɗŮɜɩɜ 2,80 m 

¶ ɆŰɘɠ ŬɑɗɞɡůŮɠ ɎůɖˊŰɤɜ ɢŮɘɟɞɡɟɔɘəɩɜ ŮˊŮɛɓɎůŮɤɜ 3,00 m 

¶ ɆŰɞɡɠ ɚɞɘˊɞɨɠ ɢɩɟɞɡɠ əɨɟɘŬɠ ɢɟɐůɖɠ 2,70 m 

¶ ɆŰɞɡɠ ɓɞɖɗɖŰɘəɞɨɠ ɢɩɟɞɡɠ əŬɘ ŭɘŬŭɟɧɛɞɡɠ 2,40 m 

ɀŮ ɓɎůɖ Űɖɜ ŭɘŮɗɜɐ ŮɛˊŮɘɟɑŬ, ŬɚɚɎ əŬɘ Űɖ ůɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ, ůɡɜɘůŰɩɜŰŬɘ ŰŬ 

Ůɝɐɠ ŮɚŮɨɗŮɟŬ ɨɣɖ: 

ɆŮ ɧɚŮɠ Űɘɠ ŬɑɗɞɡůŮɠ ɢŮɘɟɞɡɟɔɘəɩɜ ŮˊŮɛɓɎůŮɤɜ 3,00 m ɏɤɠ 3,20 m ɔɘŬ Űɖ ůɤůŰɐ 

ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ůəɘŬɚɡŰɘəɐɠ ɚɡɢɜɑŬɠ əŬɘ Űɞɡ əŬŰɎɚɚɖɚɞɡ əɚɘɛŬŰɘůɛɞɨ ˊɞɡ ůɡɛɓɎɚɚŮɘ ůŰɖɜ 

ŬůɖɣɑŬ 

¶ ɆŰɞɡɠ ɚɞɘˊɞɨɠ ɢɩɟɞɡɠ əɨɟɘŬɠ ɢɟɐůɖɠ 2,60 m əŬɘ 2,80 m 

¶ ɆŰɞɡɠ ŭɘŬŭɟɧɛɞɡɠ ŰɞɡɚɎɢɘůŰɞɜ 2,30 m 

¶ ɆŰɞɡɠ ɚɞɘˊɞɨɠ ɓɞɖɗɖŰɘəɞɨɠ ɢɩɟɞɡɠ ŰɞɡɚɎɢɘůŰɞɜ 2,40 m 

ɀŮ ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɞ ɧɟɞűɞɠ ɐ Űɞ ŰɛɐɛŬ ɞɟɧűɞɡ ˊɞɡ ůŰŮɔɎɕŮɘ Űɞ 

ɇɛɐɛŬ ɉŮɘɟɞɡɟɔɘəɩɜ ȺˊŮɛɓɎůŮɤɜ ůɡɜɑůŰŬŰŬɘ ɜŬ ɏɢŮɘ ɛɘəŰɧ ɨɣɞɠ ŰɞɡɚɎɢɘůŰɞɜ 3,80 m. 

Ƀɘ ɚɞɘˊɞɑ ɧɟɞűɞɘ ɛŮ ɢɩɟɞɡɠ əɨɟɘŬɠ ɢɟɐůɖɠ ůɡɜɑůŰŬŰŬɘ ɜŬ ɏɢɞɡɜ ɛɘəŰɧ ɨɣɞɠ 3,40 m 

ɏɤɠ 3,60 m (ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞ ŬɜŬɚɧɔɤɠ Űɤɜ ɔŮɤɛŮŰɟɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ űɏɟɞɜŰɞɠ ɞɟɔŬɜɘůɛɞɨ əŬɘ Űɖɠ ŭɘɎŰŬɝɖɠ Űɤɜ ɞɟɘɕɞɜŰɑɤɜ 

ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɩɜ ŭɘəŰɨɤɜ) ɛŮ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɧŰɘ Ŭɜ ɏɢɞɡɜ ɣŮɡŭɞɟɞűɐ Űɞ ŮɚŮɨɗŮɟɞ 

ɨɣɞɠ Űɤɜ ɢɩɟɤɜ ŮɑɜŬɘ 2,60 m ɏɤɠ 2,80m. 

ü ȹɘŬůŰɎůŮɘɠ ȾŬɘ ȿŮɘŰɞɡɟɔɘŬ Ūɡɟɤɜ 

ɇŬ ŮɚɎɢɘůŰŬ ŮˊɘŰɟŮˊɧɛŮɜŬ ŮɚŮɨɗŮɟŬ ˊɚɎŰɖ Űɤɜ ɗɡɟɩɜ əŬɗɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞɜ 

ɘůɢɨɞɜŰŬ əŬɜɞɜɘůɛɧ ˊɡɟɞˊɟɞůŰŬůɑŬɠ əŰɘɟɑɤɜ. ȰŰůɘ ɞɘ ɗɨɟŮɠ ˊɞɡ ŮɝɡˊɖɟŮŰɞɨɜ 

ŮůɤŰŮɟɘəɞɨɠ ŬůɗŮɜŮɑɠ ɐ ŬůɗŮɜŮɑɠ ˊɞɡ ɗŮɟŬˊŮɨɞɜŰŬɘ ůŰɞ ŰɛɐɛŬ ŮˊŮɘɔɧɜŰɤɜ ˊŮɟɘůŰŬŰɘəɩɜ 
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ˊɟɏˊŮɘ ɜŬ ɏɢɞɡɜ ŮɚŮɨɗŮɟɞ ˊɚɎŰɞɠ ŰɞɡɚɎɢɘůŰɞɜ 1,10 m. Ƀɘ ɗɨɟŮɠ Űɤɜ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

ˊɟɏˊŮɘ ɜŬ ɏɢɞɡɜ ŮɚŮɨɗŮɟɞ ˊɚɎŰɞɠ ŰɞɡɚɎɢɘůŰɞɜ 0,90 m. ȹŮɜ ɡˊɎɟɢŮɘ ˊŮɟɘɞɟɘůɛɧɠ, ˊɏɟŬɜ 

ɧůɤɜ ŮˊɘɓɎɚɚɞɜŰŬɘ Ŭˊɧ Űɘɠ ɔŮɜɘəɏɠ ŭɘŬŰɎɝŮɘɠ Űɞɡ əŬɜɞɜɘůɛɞɨ ˊɡɟɞˊɟɞůŰŬůɑŬɠ əŰɘɟɑɤɜ, 

ɔɘŬ ɗɨɟŮɠ ˊɞɡ ŭŮɜ ˊɟɞɓɚɏˊŮŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ ˊŮɟɑˊŰɤůɖ Ŭˊɧ 

ŬůɗŮɜŮɑɠ. 

ȳˊɞɡ Űɞ ŮɚŮɨɗŮɟɞ ˊɚɎŰɞɠ ɡˊŮɟɓŬɑɜŮɘ Űɞ 1,10 m ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŭɑűɡɚɚɖ 

ɗɨɟŬ, ŮˊŮɘŭɐ ŮɑɜŬɘ ŭɨůɢɟɖůŰɖ əɎɗŮ ɗɨɟŬ ˊɞɡ Űɞ ˊŮɟɘůŰɟŮűɧɛŮɜɞ ˊŮɟɑ əŬŰŬəɧɟɡűɞ ɎɝɞɜŬ 

űɨɚɚɞ Űɖɠ ɡˊŮɟɓŬɑɜŮɘ Űɞ 1,10 m. 

ȷˊŬɔɞɟŮɨŮŰŬɘ ɜŬ əɚŮɘŭɩɜɞɜŰŬɘ ɞɘ ɗɨɟŮɠ Űɤɜ ɗŬɚɎɛɤɜ Űɤɜ ɜɞůɖɚŮɡŰɘəɩɜ ɛɞɜɎŭɤɜ 

ˊɞɡ ɞŭɖɔɞɨɜ ˊɟɞɠ Űɞ ŮůɤŰŮɟɘəɧ Űɞɡ əŰɘɟɑɞɡ. 

ȾɎɗŮ ɗɡɟɧűɡɚɚɞ ɞɟɘɕɧɜŰɘŬɠ Ůɝɧŭɞɡ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ŭɘŬűŬɜɐ ɡŬɚɞˊɑɜŬəŬ (vision 

panel) ˊɡɟɎɜŰɞɢɞ ˊɞɡ ɜŬ ŮɝŬůűŬɚɑɕŮɘ ɞɟŬŰɧŰɖŰŬ ˊɟɞɠ Űɖɜ ŬˊɏɜŬɜŰɘ ˊɚŮɡɟɎ ɢɤɟɑɠ ɜŬ 

ɛŮɘɩɜŮɘ Űɖɜ ŬˊŬɘŰɞɨɛŮɜɖ ˊɡɟŬɜŰɑůŰŬůɖ Űɖɠ ɗɨɟŬɠ. 

Ƀɘ ɢŮɘɟɞɚŬɓɏɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŮɨɢɟɖůŰŮɠ əŬɘ Ŭˊɧ ɎŰɞɛŬ ɛŮ ŭɡůəɘɜɖůɑŬ ůŰŬ ŭɎəŰɡɚŬ 

əŬɘ ɜŬ əŬŰŬůəŮɡɎɕɞɜŰŬɘ Ŭˊɧ ɡɚɘəɧ ˊɞɡ ɜŬ ɛˊɞɟŮɑ ɜŬ əŬɗŬɟɑɕŮŰŬɘ əŬɘ ɜŬ ŬˊɞɚɡɛŬɑɜŮŰŬɘ 

ŮɨəɞɚŬ. 

4.5 ɆɖɛŬɜŰɘəɞɑ ɃɟɔŬɜɘůɛɞɑ ȾŬɘ ȾŬɜɞɜɘůɛɞɑ ũɘŬ ɇɞɜ ūɡůɘəɧ ūɤŰɘůɛɧ  

4.5.1 CIBSE (Chartered Institution of Building Services Engineers)  

Ƀ CIBSE ŮɑɜŬɘ ɏɜŬ ɘɜůŰɘŰɞɨŰɞ ÕŮ Õɏɚɖ Ŭˊɧ ɧɚɞ Űɞɜ əɧůÕɞ ŰŬ ɞˊɞɑŬ ŬůɢɞɚɞɨɜŰŬɘ ÕŮ 

ɧ,Űɘ ɏɢŮɘ ɜŬ əɎɜŮɘ ÕŮ Űɞ űɤŰɘůÕɧ, Űɖ ɗɏɟÕŬɜůɖ, Űɞɜ ŮɝŬŮɟɘůÕɧ, Űɞɡɠ ŬɜŮɚəɡůŰɐɟŮɠ, Űɘɠ 

ůəɎɚŮɠ, Űɖɜ ŬəɞɡůŰɘəɐ, ŰŬ ɡŭɟŬɡɚɘəɎ, Űɖɜ əŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ əŬɘ ŰŬ ůɡůŰɐÕŬŰŬ 

ŬůűŬɚŮɑŬɠ. ɇɞ əɞÕÕɎŰɘ Űɞɡ CIBSE ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ÕŮ Űɞ űɤŰɘůÕɧ ŮɑɜŬɘ ɖ Society of Light 

& Lighting (SLL) ˊɞɡ ŮɑɜŬɘ əŬɘ ɞ ÕŮɔŬɚɨŰŮɟɞɠ ɞɟɔŬɜɘůÕɧɠ ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ÕŮ Űɖɜ Űɏɢɜɖ 

əŬɘ Űɖɜ ŮˊɘůŰɐÕɖ Űɞɡ űɤŰɘůÕɞɨ ɆɡůŰɎůŮɘɠ ɔɘŬ űɡůɘəɧ űɤŰɘůÕɧ:  

 1. ūɡůɘəɧɠ űɤŰɘůÕɧɠ ɔŮɜɘəɎ ůŮ ŭɤÕɎŰɘŬ: ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ əŰɘɟɑɤɜ ɞɘ 

ɢɟɐůŰŮɠ Űɞɡɠ ˊɟɞŰɘÕɞɨɜ ɜŬ ɏɢɞɡɜ űɡůɘəɧ űɤŰɘůÕɧ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖÕɏɟŬɠ. ȷɡŰɧ 

ÕˊɞɟŮɑ ɜŬ ˊɟŬɔÕŬŰɞˊɞɘɖɗŮɑ ŬəɧÕɖ əŬɘ Ŭɜ ɡˊɎɟɢŮɘ ůɖÕŬɜŰɘəɐ ˊŬɟɞɡůɑŬ ŰŮɢɜɖŰɞɨ 

űɤŰɘůÕɞɨ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖÕɏɟŬɠ ŮɝŬůűŬɚɑɕɞɜŰŬɠ ɧŰɘ ɖ ŬɚɚŬɔɐ ůŰɖ űɤŰŮɘɜɧŰɖŰŬ 

Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ŮɑɜŬɘ ŬɜŰɘɚɖˊŰɐ ůŰɞɡɠ Űɞɑɢɞɡɠ əŬɘ ůŮ ɎɚɚŮɠ ŮůɤŰŮɟɘəɏɠ ŮˊɘűɎɜŮɘŮɠ. 

ȺɑɜŬɘ Ůˊɑůɖɠ ŬˊŬɟŬɑŰɖŰɖ ɖ ɢɟɐůɖ ɘəŬɜɞˊɞɘɖŰɘəɎ űɤŰŮɘɜɩɜ ŮůɤŰŮɟɘəɩɜ ŮˊɘűŬɜŮɘɩɜ ɔɘŬ ɜŬ 

ŬˊɞűŮɨɔŮŰŬɘ ɖ ɗɎÕɓɤůɖ ɚɧɔɤ ŬɜŰɑɗŮůɖɠ ÕŮ Űɞɜ ɞɡɟŬɜɧ.  
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Ʉɘɞ ůɡɔəŮəɟɘÕɏɜŬ:  

1.1. ȷɜ ɞ ŰŮɢɜɖŰɧɠ űɤŰɘůÕɧɠ ŭŮ ɢɟɖůɘÕɞˊɞɘŮɑŰŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖÕɏɟŬɠ ŰɧŰŮ ɞ 

Õɏůɞɠ ɧɟɞɠ űɡůɘəɞɨ űɤŰɘůÕɞɨ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɚɘɔɧŰŮɟɞ Ŭˊɧ 5%.  

1.2. ȷɜ ɞ ŰŮɢɜɖŰɧɠ űɤŰɘůÕɧɠ ɢɟɖůɘÕɞˊɞɘŮɑŰŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɖÕɏɟŬɠ ŰɧŰŮ ɞ 

Õɏůɞɠ ɧɟɞɠ űɡůɘəɞɨ űɤŰɘůÕɞɨ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɚɘɔɧŰŮɟɞ Ŭˊɧ 2%.  

2. ɈˊɎɟɢɞɡɜ Ůɘŭɘəɏɠ ůɡůŰɎůŮɘɠ ɔɘŬ Űɞ űɡůɘəɧ űɤŰɘůÕɧ ůŮ ŭɤÕɎŰɘŬ ɧˊɞɡ 

ˊɟŬɔÕŬŰɞˊɞɘɞɨɜŰŬɘ ůɡɔəŮəɟɘÕɏɜŮɠ ŮɟɔŬůɑŮɠ ɧˊɞɡ ŬˊŬɘŰŮɑŰŬɘ. ɄŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ˊɑɜŬəŮɠ ɔɘŬ 

ɜɞůɞəɞÕŮɘŬəɏɠ ÕɞɜɎŭŮɠ: 
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4.5.2 ASHRAE (American Society of Heating, Refrigerating and Air- Conditioning 

Engineers)  

 ȷˊɞŰŮɚŮɑ ɞɟɔŬɜɘůÕɧ ˊɞɡ ŬɜɐəŮɘ ůŰɞ ŮɡɟɨŰŮɟɞ ůɨɜɞɚɞ Űɞɡ CIBSE. ȽŭɟɨɗɖəŮ Űɞ 

1984 əŬɘ ˊɚɏɞɜ ɏɢŮɘ ˊɎɜɤ Ŭˊɧ 50000 Õɏɚɖ ˊŬɔəɞůÕɑɤɠ ŰŬ ɞˊɞɑŬ ŬůɢɞɚɞɨɜŰŬɘ ÕŮ ɗɏÕŬŰŬ 

Űɖɠ əŬŰŬůəŮɡɐɠ əŬɘ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ Űɖɠ Ŭˊɧŭɞůɖɠ.   

ɆɡůŰɎůŮɘɠ ɔɘŬ űɡůɘəɧ űɤŰɘůÕɧ: ɆŰɘɠ ɜɞůɞəɞÕŮɘŬəɏɠ ÕɞɜɎŭŮɠ ɔɘŬ ÕŮɔŬɚɨŰŮɟɖ ɎɜŮůɖ 

Űɤɜ ŬůɗŮɜɩɜ, ŮˊɘůəŮˊŰɩɜ əŬɘ ŮɟɔŬɕɧÕŮɜɤɜ ůŮ ŬɡŰɎ ŮɑɜŬɘ ŬɜŬɔəŬɑɞɠ ɞ ŭɘŬɢɤɟɘůÕɧɠ Űɞɡ 

ˊŬɟŬɗɨɟɞɡ ůŮ ˊŮɟɘɞɢɐ ɗɏŬůɖɠ əŬɘ ůŮ ˊŮɟɘɞɢɐ űŮɔɔɑŰɖ. Ƀ ˊɘɞ ůɡɜɖɗɘůÕɏɜɞɠ Űɟɧˊɞɠ, ŮɑɜŬɘ 

ɞ ŭɘŬɢɤɟɘůÕɧɠ Űɞɡ ˊŬɟŬɗɨɟɞɡ ɞɟɘɕɞɜŰɑɤɠ ɩůŰŮ ɜŬ ÕŮɔɘůŰɞˊɞɘŮɑŰŬɘ ɖ ŭɘŮɑůŭɡůɖ Űɞɡ űɤŰɧɠ 

Űɖɠ ɖÕɏɟŬɠ.  

ɆŰɖɜ ˊŮɟɘɞɢɐ űŮɔɔɑŰɖ, ɖ ɞˊɞɑŬ ɢɤɟɞɗŮŰŮɑŰŬɘ ˊɎɜɤ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ ɗɏŬůɖɠ, ˊŮɟɑˊɞɡ 

1,83 ÕɏŰɟŬ ˊɎɜɤ Ŭˊɧ Űɞ ˊɎŰɤÕŬ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰŮɑŰŬɘ ɡŬɚɞˊɑɜŬəŬɠ ɡɣɖɚɐɠ Ŭˊɧŭɞůɖɠ 

(high VT glazing). ɄŬɟɎɗɡɟŬ ɔɘŬ ɗɏŬ əŬɘ ɔɘŬ űɤŰɘůÕɧ ˊɟɏˊŮɘ ˊɟɤŰɑůŰɤɠ ɜŬ 

ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɖ ɓɧɟŮɘŬ əŬɘ Űɖ ɜɧŰɘŬ ɧɣɖ Űɞɡ əŰɘɟɑɞɡ. ɇŬ ˊŬɟɎɗɡɟŬ ůŰɖɜ ŬɜŬŰɞɚɘəɐ əŬɘ 

Űɖ ŭɡŰɘəɐ ɧɣɖ ˊɟɏˊŮɘ ɜŬ ŮɚŬɢɘůŰɞˊɞɘɞɨɜŰŬɘ əŬɗɩɠ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ ˊɟɞůŰŬŰŮɡɗɞɨɜ Ŭˊɧ 

Űɖɜ ɡˊŮɟɗɏɟÕŬɜůɖ əŬɘ Űɖ ɗɎÕɓɤůɖ. 

4.5.3  ȽȺȷ ( International  Energy Agency)  

 ȽŭɟɨɗɖəŮ Űɞ 1973/4 ɤɠ ŬˊɞŰɏɚŮůÕŬ Űɖɠ ˊŮŰɟŮɚŬɥəɐɠ əɟɑůɖɠ ÕŮ 28 əɟɎŰɖ-Õɏɚɖ 

ˊŬɔəɞůÕɑɤɠ. ȸŬůɘəɧɠ ɟɧɚɞɠ ŬɡŰɞɨ Űɞɡ ɞɟɔŬɜɘůÕɞɨ ɐŰŬɜ ɜŬ ůɡÕɓɎɚɚŮɘ ůŮ ÕɘŬ ůɡɚɚɞɔɘəɐ 

ɚɨůɖ ůŰɘɠ ŭɘŬəɞˊɏɠ ůŰɖɜ ˊŬɟɞɢɐ ˊŮŰɟŮɚŬɑɞɡ, Õɏůɤ Űɖɠ ŬˊŮɚŮɡɗɏɟɤůɖɠ ɏəŰŬəŰɖɠ ŬɜɎɔəɖɠ 

ŬˊɞɗŮÕɎŰɤɜ ˊŮŰɟŮɚŬɑɞɡ ůŰɘɠ Ŭɔɞɟɏɠ. Ⱥɜɩ ůɡɜŮɢɑɕŮɘ ŬɡŰɧɠ ɜŬ ŮɑɜŬɘ ɏɜŬɠ ɓŬůɘəɧɠ ɟɧɚɞɠ 

Űɞɡ ȽȺȷ, ɞ ɞɟɔŬɜɘůÕɧɠ ɏɢŮɘ ŭɘŮɡɟɡɜɗŮɑ. Ʉɚɏɞɜ ˊŬɑɕŮɘ ůɖÕŬɜŰɘəɧ ɟɧɚɞ ůŰɞɜ ˊŬɔəɧůÕɘɞ 

ŭɘɎɚɞɔɞ ɔɘŬ Űɖɜ ŮɜɏɟɔŮɘŬ əŬɘ ˊŬɟɏɢɞɜŰŬɠ ɔɘô ŬɡŰɧɜ Űɞ ɚɧɔɞ ɏɟŮɡɜŮɠ, ůŰŬŰɘůŰɘəɏɠ ŬɜŬɚɨůŮɘɠ 

əŬɘ ůɡůŰɎůŮɘɠ.  

 ɆɡůŰɎůŮɘɠ ɔɘŬ űɡůɘəɧ űɤŰɘůÕɧ:  

ɆŰɟŬŰɖɔɘəɏɠ ɔɘŬ ɜŮűɞůəŮˊɐ ɞɡɟŬɜɧ : ɆŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ŬˊŬɘŰɞɨɜŰŬɘ ÕŮɔɎɚŬ 

ˊŬɟɎɗɡɟŬ, ůɡɜɐɗɤɠ ŰɞˊɞɗŮŰɖÕɏɜŬ ɣɖɚɎ ůŰɞɜ Űɞɑɢɞ. Ɉˊɧ ɖɚɘɧɚɞɡůŰŮɠ ůɡɜɗɐəŮɠ ɓɏɓŬɘŬ 

ŬɡŰɎ ŬˊɞŰŮɚɞɨɜ ˊɟɧɓɚɖÕŬ əŬɗɩɠ ÕˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ɡˊŮɟɗɏɟÕŬɜůɖ əŬɘ ɗɎÕɓɤůɖ. 

ȷɜŰɘÕŮŰɩˊɘůɖ: ŬɜŮɘŭɤɚɘəɎ ůɡůŰɐÕŬŰŬ, ɟɎűɘŬ űɤŰɘůÕɞɨ.  
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ɆŰɟŬŰɖɔɘəɏɠ ɔɘŬ əŬɗŬɟɧ ɞɡɟŬɜɧ : ɆŮ ŬɜŰɑɗŮůɖ ÕŮ Űɘɠ ůŰɟŬŰɖɔɘəɏɠ ɔɘŬ ɜŮűɞůəŮˊɐ 

ɞɡɟŬɜɧ, ɞɘ ůŰɟŬŰɖɔɘəɏɠ ˊɞɡ ŭɘŬɢɏɞɡɜ Űɞ űɡůɘəɧ űɤɠ ůŮ ˊŮɟɘɞɢɏɠ ÕŮ ÕŮɔɎɚŬ ˊɞůɞůŰɎ 

ɖɚɘɞűɎɜŮɘŬɠ ˊɟɏˊŮɘ ɜŬ əŬŰŮɡɗɨɜɞɡɜ Űɞ ɎÕŮůɞ űɡůɘəɧ űɤɠ ɧɚŮɠ Űɘɠ ůŰɘɔÕɏɠ Űɖɠ ɖÕɏɟŬɠ. ȼ 

ůəɑŬůɖ Űɞɡ ɢɩɟɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɔŮɜɘəɎ ÕŮ ŬɡŰɏɠ Űɘɠ ůŰɟŬŰɖɔɘəɏɠ.  

ȯÕŮůɞ ɖɚɘŬəɧ űɤɠ : ɇɞ ɎÕŮůɞ ɖɚɘŬəɧ űɤɠ ŮɑɜŬɘ Űɧůɞ űɤŰŮɘɜɧ ˊɞɡ ɖ ˊɞůɧŰɖŰŬ 

ŬɡŰɞɨ Űɞɡ űɤŰɧɠ ˊɞɡ ˊɟɞůˊɑˊŰŮɘ ůŮ ÕɘŬ Õɘəɟɐ ɞˊɐ ɔɘŬ ɏɜŬ ůɡɔəŮəɟɘÕɏɜɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖÕŬ ŮɑɜŬɘ ɘəŬɜɐ ɜŬ ˊŬɟɏɢŮɘ ɘəŬɜɐ ˊɞůɧŰɖŰŬ űɡůɘəɞɨ űɤŰɘůÕɞɨ ůŮ ÕŮɔɎɚɞɡɠ 

ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ.  

ȿŮɘŰɞɡɟɔɘəɧɠ ŭɘŬɢɤɟɘůÕɧɠ ˊŬɟŬɗɨɟɞɡ : ɄɟɏˊŮɘ ɜŬ ůɢŮŭɘŬůŰŮɑ ɏŰůɘ ɩůŰŮ ɜŬ 

ŮɝɞɘəɞɜɞÕŮɑŰŬɘ ŮɜɏɟɔŮɘŬ ůŰɞɜ ɢɩɟɞ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ɜŬ ɘəŬɜɞˊɞɘɞɨɜŰŬɘ ɞɘ ŬˊŬɘŰɐůŮɘɠ Űɤɜ 

ɢɟɖůŰɩɜ.ɃÕɞɘɞɔŮɜɐɠ ůɢŮŭɘŬůÕɧɠ ˊŬɟŬɗɨɟɞɡ: ɢɟɖůɘÕɞˊɞɘŮɑŰŬɘ Űɞ ɑŭɘɞ ůɨůŰɖÕŬ űɤŰɘůÕɞɨ 

ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ Űɞɡ ˊŬɟŬɗɨɟɞɡ.  

 

4.5.4 IESNA (Illuminating Engineering Society of North America)  

ɃɟɔŬɜɘůÕɧɠ ÕŮ 8000 ˊŮɟɑˊɞɡ Õɏɚɖ ˊŬɔəɞůÕɑɤɠ, ŰŬ ˊŮɟɘůůɧŰŮɟŬ Űɤɜ ɞˊɞɑɤɜ 

ɓɟɑůəɞɜŰŬɘ ůŰɘɠ ȼɄȷ, ůŰɞɜ ȾŬɜŬŭɎ əŬɘ Űɞ ɀŮɝɘəɧ. ɆŰɧɢɞɠ Űɞɡ ɞɟɔŬɜɘůÕɞɨ ŬɡŰɞɨ ŮɑɜŬɘ ɖ 

ɓŮɚŰɑɤůɖ Űɤɜ ůɡůŰɖÕɎŰɤɜ űɤŰɘůÕɞɨ əŬɘ ɔɘŬ ŬɡŰɧɜ Űɞ ɚɧɔɞ ŭɘŮɜŮɟɔŮɑ ɏɟŮɡɜŮɠ ÕŮ ůəɞˊɧ 

Űɖɜ ŮɝŬɔɤɔɐ ůɡÕˊŮɟŬůÕɎŰɤɜ əŬɘ ůɡůŰɎůŮɤɜ ˊɎɜɤ ůŮ ŬɡŰɧɜ Űɞɜ ŰɞÕɏŬ.  

 ũŮɜɘəɏɠ ůɡůŰɎůŮɘɠ ɔɘŬ Űɞ űɤŰɘůÕɧ Űɤɜ ɜɞůɞəɞÕŮɑɤɜ: ɄɟɏˊŮɘ ɜŬ ɚŬÕɓɎɜɞɜŰŬɘ 

ɡˊɧɣɖ ŰŬ ɎŰɞÕŬ ˊɞɡ ɗŬ ɢɟɖůɘÕɞˊɞɘɞɨɜ Űɞ ɢɩɟɞ, ɞɘ ŮɟɔŬůɑŮɠ ˊɞɡ ɗŬ ˊɟŬɔÕŬŰɞˊɞɘɞɨɜŰŬɘ, 

ɖ ŬɘůɗɖŰɘəɐ Űɞɡ ŭɤÕŬŰɑɞɡ əŬɗɩɠ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŮɝɞɘəɞɜɧÕɖůɖɠ ŮɜɏɟɔŮɘŬɠ. ɃˊɧŰŮ, ɞ 

űɤŰɘůÕɧɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɏŰůɘ ůɢŮŭɘŬůÕɏɜɞɠ ɔɘŬ ɧɚŮɠ Űɘɠ ˊŬɟŬˊɎɜɤ ˊŮɟɘˊŰɩůŮɘɠ ɞɘ ɞˊɞɑŮɠ 

Õˊɞɟɞɨɜ ɜŬ ŮÕűŬɜɘůŰɞɨɜ ůŮ ɏɜŬ ɜɞůɞəɞÕŮɑɞ.  

ȼ ɧɟŬůɖ ŮɑɜŬɘ ÕɘŬ ŭɡɜŬÕɘəɐ ŭɘŬŭɘəŬůɑŬ. ɇŬ ÕɎŰɘŬ ŭŮɜ ˊŬɟŬÕɏɜɞɡɜ ůŰŬɗŮɟɎ ůŮ ɏɜŬ 

ůɡɔəŮəɟɘÕɏɜɞ ůɖÕŮɑɞ ůŰɞ ɢɩɟɞ ŬɚɚɎ əɞɘŰɎɕɞɡɜ ůŮ ɧɚŬ ŰŬ ůɖÕŮɑŬ Űɞɡ. ũɘô ŬɡŰɧɜ Űɞ ɚɧɔɞ 

ˊɟɏˊŮɘ ɜŬ ŭɑɜŮŰŬɘ ɏÕűŬůɖ ůŮ ŰɟŮɘɠ ɕɩɜŮɠ űɤŰɘůÕɞɨ. ȺɘŭɘəɎ ŭŮ, ůŰŬ ɢŮɘɟɞɡɟɔŮɑŬ: ȼ ɕɩɜɖ 

ɡɣɖɚɧŰŮɟɖɠ ůɖÕŬůɑŬɠ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəŮŰŬɘ ůŰɞ ɢŮɘɟɞɡɟɔɘəɧ ŰɟŬˊɏɕɘ. ȼ ɕɩɜɖ ÕŮůŬɑŬɠ 

ůɖÕŬůɑŬɠ ɔɨɟɤ Ŭˊɧ Űɞ ɢŮɘɟɞɡɟɔɘəɧ ŰɟŬˊɏɕɘ əŬɘ ɖ ŰɟɑŰɖ ɕɩɜɖ ůŰɘɠ ɡˊɧɚɞɘˊŮɠ ŮˊɘűɎɜŮɘŮɠ.   

ȸɎůŮɘ ŬɡŰɩɜ Űɤɜ ɔŮɜɘəɩɜ Ŭɟɢɩɜ ɞ IESNA ŭɘŬɢɤɟɑɕŮɘ Űɘɠ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ɔɑɜɞɜŰŬɘ ůŰŬ 

ŭɤÕɎŰɘŬ Űɤɜ ŬůɗŮɜɩɜ əŬɘ ÕŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŭɑɜŮɘ Űɘɠ ůɡůŰɎůŮɘɠ ɔɘŬ Űɞ űɡůɘəɧ űɤŰɘůÕɧ:  

ȺˊɘůəɏɣŮɘɠ ɜɞůɞəɧÕɤɜ ůŰŬ ŭɤÕɎŰɘŬ Űɤɜ ŬůɗŮɜɩɜ ūɤŰɘůÕɧɠ ɢɤɟɑɠ ÕŮɔɎɚŮɠ ŬˊŬɘŰɐůŮɘɠ 



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

87 

 

ŬɟəŮɑ. ȷɚɚɎ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŰɏŰɞɘɞɠ ɩůŰŮ ɜŬ ɓɞɖɗɎ Űɖ ŭɞɡɚŮɘɎ Űɤɜ ɜɞůɞəɧÕɤɜ. ȼ 

űɤŰŮɘɜɧŰɖŰŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɚɘɔɧŰŮɟɖ Ŭˊɧ 310 cd/m2 (30 cd/ft2) 

 ȺˊɘůəɏɣŮɘɠ ɔɘŬŰɟɩɜ ůŰŬ ŭɤÕɎŰɘŬ Űɤɜ ŬůɗŮɜɩɜ ɄɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ ŬɟəŮŰɧ űɤɠ ůŰɞ 

əɟŮɓɓɎŰɘ Űɞɡ ŬůɗŮɜɐ əŬɗɩɠ əŬɘ ɔɨɟɤ Ŭˊɞ ŬɡŰɧ. ȼ űɤŰŮɘɜɧŰɖŰŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ɚɘɔɧŰŮɟɖ Ŭˊɧ 70 cd/m2 (6.5 cd/ft2)  

ūɤŰɘůÕɧɠ ŮɝɏŰŬůɖɠ ɄɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŰɏŰɞɘɞɠ ɩůŰŮ ɩůŰŮ ɜŬ Õɖɜ ŬɚɚɞɘɩɜŮɘ Űɞ ɢɟɩÕŬ 

Űɞɡ ŭŮɟÕŬŰɞɠ Űɤɜ ŬůɗŮɜɩɜ. ȷəɧÕɖ əŬɘ ɧŰŬɜ ɢɟɖůɘÕɞˊɞɘŮɑŰŬɘ əɞɡɟŰɑɜŬ ɔɘŬ ŬˊɞÕɩɜɤůɖ 

Űɞɡ ŬůɗŮɜɐ Ŭˊɧ ŰŬ ɡˊɧɚɞɘˊŬ ɎŰɞÕŬ Űɞɡ ŭɤÕŬŰɑɞɡ, ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘÕɞˊɞɘŮɑŰŬɘ ŰŮɢɜɖŰɧɠ 

űɤŰɘůÕɧɠ ɩůŰŮ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ Űɞ ŮˊɘɗɡÕɖŰɧ ŬˊɞŰɏɚŮůÕŬ  

Ʉɟɞůɤˊɘəɧɠ űɤŰɘůÕɧɠ ŬůɗŮɜɐ ɄɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ ɖ əŬŰɎɚɚɖɚɖ űɤŰŮɘɜɧŰɖŰŬ ˊɞɡ ɜŬ 

ŮɝɡˊɖɟŮŰŮɑ Űɞɜ ŬůɗŮɜɐ əŬɘ ɜŬ Õɖɜ ŮɜɞɢɚŮɑ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ůŰɞ ŭɤÕɎŰɘɞ(cd/ft2 = Candela 

Per Square Foot , ÕɞɜɎŭŬ ÕɏŰɟɖůɖɠ űɤŰɧɠ).  

 
ȺɘəɧɜŬ 4.4 ȷɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɣɡɢɞɚɞɔɑŬɠ əŬɘ ɞɟŬŰɧŰɖŰŬɠ 

4.5.5 BREEAM (Building Research Establishment Environmental Assessment 

Method) əŬɘ LEED (Leadership in Energy and Environmental Design)  

 ȷˊɞŰŮɚɞɨɜ ůɡůŰɐÕŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ əŬɘ ˊɘůŰɞˊɞɑɖůɖɠ ŮɜŮɟɔŮɘŬəɐɠ Ŭˊɧŭɞůɖɠ 

əŰɘɟɑɤɜ. ɇɞ ÕŮɜ BREEAM ŭɖÕɘɞɡɟɔɐɗɖəŮ ůŰɞ ȼɜɤÕɏɜɞ ȸŬůɑɚŮɘɞ, Űɞ ŭŮ LEED ůŰɘɠ 

ȼɄȷ. ɄɟɞűŬɜɩɠ, ɏɢɞɡɜ ůɡÕˊŮɟɘɚɎɓŮɘ ůŰɞɘɢŮɑŬ Űɖɠ ɢɩɟŬɠ ɔɘŬ Űɖɜ ɞˊɞɑŬ ˊɟɞɞɟɑůŰɖəŬɜ 

əŬɘ ŮɑɜŬɘ ŮɜŭɘŬűɏɟɞɜ ɜŬ ůɖÕŮɘɤɗŮɑ ɧŰɘ ɏɜŬ əŰɑɟɘɞ ˊɞɡ ɏɢŮɘ ŭɘŬÕɞɟűɤɗŮɑ ÕŮ əŬɜɞɜɘůÕɞɨɠ Űɞ 
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Ůɜɧɠ ůɡůŰɐÕŬŰɞɠ Ŭɝɘɞɚɧɔɖůɖɠ, ÕˊɞɟŮɑ ɜŬ ɢŬɟŬəŰɖɟɘůŰŮɑ ɢŬÕɖɚɐɠ ŮɜŮɟɔŮɘŬəɐɠ ˊɞɘɧŰɖŰŬɠ 

ůɨÕűɤɜŬ ÕŮ Űɞ Ɏɚɚɞ ůɨůŰɖÕŬ. 

4.6 ŪŮɟŬˊŮɡŰɘəɧ ɄŮɟɘɓɎɚɚɞɜ 

4.6.1 ȼ ȷɜɗɟɩˊɘɜɖ ȹɘɎůŰŬůɖ 

Ʉɞɚɨ ɚɧɔɞɠ ɔɑɜŮŰŬɘ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ůɢŮŰɘəɎ ɛŮ Űɖ ůɖɛŬůɑŬ Űɖɠ 'Ůɜɖɚɘəɑɤůɖɠ' 

Űɖɠ ŮˊŬɔɔŮɚɛŬŰɘəɐɠ ɛŮɚɏŰɖɠ əŬɘ ŮűŬɟɛɞɔɐɠ ŬɟɢɘŰŮəŰɞɜɘəɞɨ űɤŰɘůɛɞɨ əŬɘ Űɖɜ 

ŬɜŬɔəŬɘɧŰɖŰŬ ɡˊɏɟɓŬůɖɠ Űɖɠ ŮˊɘəɟŬŰɞɨůŬɠ ŬɜŰɑɚɖɣɖɠ ɧŰɘ ɖ ɛŮɚɏŰɖ űɤŰɘůɛɞɨ ɝŮəɘɜɎŮɘ 

əŬɘ ŰŮɚŮɘɩɜŮɘ ɛŮ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ əŬŰɎɚɚɖɚɞɡ Ůɝɞˊɚɘůɛɞɨ. ɆŰɞ ˊɚŬɑůɘɞ ŬɡŰɧ, ɖ əŬŰŬɜɧɖůɖ 

Űɞɡ Űɟɧˊɞɡ ˊɞɡ ɞ űɡůɘəɧɠ əŬɘ ŰŮɢɜɖŰɧɠ űɤŰɘůɛɧɠ ŮˊɘŭɟɎ ɧɢɘ ɛɧɜɞ ůŰɖɜ ɞˊŰɘəɐ ŬɜŰɑɚɖɣɖ 

Ůɜɧɠ ɢɩɟɞɡ ŬɚɚɎ əŬɘ ůŰɖ ɣɡɢɞɚɞɔɑŬ əŬɘ Űɖ űɡůɘɞɚɞɔɑŬ ɧůɤɜ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ ɢɩɟɞ 

ŬɡŰɧ, ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ ˊŬɟɎɔɞɜŰŬ ůŰɖ ŭɘŬŭɘəŬůɑŬ ůɢŮŭɘŬůɛɞɨ Űɞɡ űɤŰɘůɛɞɨ əŬɘ Űɤɜ 

ɚɨůŮɤɜ ˊɞɡ əɎɗŮ űɞɟɎ ˊɟɞŰŮɑɜɞɜŰŬɘ. 

ɇɞ űɤɠ ŬˊɞŰŮɚŮɑ ɏɜŬɜ ˊɎɟŬ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ˊŬɟɎɔɞɜŰŬ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

Ŭɜɗɟɩˊɘɜɞɡ ɞɟɔŬɜɘůɛɞɨ. ȷɡŰɧ ŮˊɘŰɟɏˊŮɘ ůŰɞɜ Ɏɜɗɟɤˊɞ ɜŬ ŭŮɘ ɔɨɟɤ Űɞɡ, ɜŬ ŭɘŬəɟɑɜŮɘ 

ŬɜŰɘəŮɑɛŮɜŬ əŬɘ ɜŬ ŮəŰŮɚŮɑ ŭɘɎűɞɟŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɖɠ əŬɗɖɛŮɟɘɜɧŰɖŰɎɠ Űɞɡ. Ⱥˊɑůɖɠ 

ŮɑɜŬɘ ɏɜŬɠ ˊɞɚɨ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ Ŭɜɗɟɩˊɘɜɖ ɣɡɢɞɚɞɔɑŬ əŬɘ űɡůɘɞɚɞɔɑŬ. 

Ʉɞɚɚɏɠ ɛŮɚɏŰŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ɝŮəɎɗŬɟŬ Űɖɜ ůɖɛŬɜŰɘəɧŰɖŰŬ Űɞɡ űɤŰɧɠ ůŰɖɜ 

əŬŰŬˊɞɚɏɛɖůɖ Űɖɠ əŬŰɎɗɚɘɣɖɠ, Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ əɞɨɟŬůɖɠ, Űɖɜ ˊɟɞɩɗɖůɖ Űɞɡ 

əɨəɚɞɡ "ŮˊŬɔɟɨˊɜɖůɖɠ - Ůɔɟɐɔɞɟůɖɠ", ůŰɖɜ ɛɞɜŰŮɚɞˊɞɑɖůɖ Űɞɡ əɘɟəŬŭɘəɞɨ ůɡůŰɐɛŬŰɞɠ 

əŬɘ ůŮ ɎɚɚŮɠ əŬŰŬůŰɎůŮɘɠ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. ɀɘŬ ɛŮɚɏŰɖ ˊɞɡ ŭɘŮɝɐɢɗɖ Ŭˊɧ 

Űɞ ȺɟŮɡɜɖŰɘəɧ ȾɏɜŰɟɞ ūɤŰɘůɛɞɨ ɏŭŮɘɝŮ ɧŰɘ ůŮ ɛɘŬ ɛŬəɟɞɢɟɧɜɘŬ ɗŮɟŬˊŮɑŬ ɔɘŬ ŬůɗŮɜŮɑɠ ɛŮ 

ȷɚŰůɢɎɘɛŮɟ, ɖ ɏəɗŮůɖ ůŮ ɛˊɚŮ ŭɘɧŭɞɡɠ Ůəˊɞɛˊɐɠ űɤŰɧɠ (LED) ůŮ ɛɘŬ ˊɟɞəŬɗɞɟɘůɛɏɜɖ 

ˊɞůɧŰɖŰŬ űɎůɛŬŰɞɠ ɏˊŬɘɝŬɜ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŰɖ ŭɘŬŰɐɟɖůɖ Űɞɡ űɡůɘɞɚɞɔɘəɞɨ əɨəɚɞɡ 

ɨˊɜɞɡ Űɞɡ ŬůɗŮɜɞɨɠ. ȼ əŬɜɞɜɘəɧŰɖŰŬ Űɤɜ əɨəɚɤɜ Űɞɡ ɨˊɜɞɡ Űɤɜ ŬůɗŮɜɩɜ ŭŮɜ ɤűɏɚɖůŮ 

ɛɧɜɞ Űɞɡɠ ŬůɗŮɜŮɑɠ ŬɚɚɎ əŬɘ Űɞ ˊɟɞůɤˊɘəɧ. ȼ ɏɟŮɡɜŬ ɏŭŮɘɝŮ Ůˊɑůɖɠ ɧŰɘ Űɞ ɖɚɘŬəɞɨ űɤŰɧɠ 

ɛˊɞɟŮɑ ɜŬ ɓŮɚŰɘɩůŮɘ Űɖɜ Ŭˊɧŭɞůɖ Űɤɜ ˊŬɘŭɘɩɜ ůŰɞ ůɢɞɚŮɑɞ. Ⱥˊɑůɖɠ Űɞ űɤɠ, ŰŮɢɜɖŰɧ ɐ 

űɡůɘəɧ űŬɑɜŮŰŬɘ ɜŬ ˊŬɑɕŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ Ŭɑůɗɖůɖ ɘəŬɜɞˊɞɑɖůɖɠ əŬɘ ɎɜŮůɖɠ ˊɞɡ 

ůɡɜŮˊɎɔŮŰŬɘ Űɖɜ ŬˊɞŭɞŰɘəɧŰɖŰŬ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮɟɔŬůɑŬɠ. ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ 

ŮɑɜŬɘ ɏɟŮɡɜŬ (Ulrich & Zimring, 2004) ˊɞɡ ɏŭŮɘɝŮ ɧŰɘ ɞɘ ɜɞůɞəɧɛŮɠ ůŰɖɜ ȷɚɎůəŬ əɎɜɞɡɜ 

ŰŬ ŭɘˊɚɎůɘŬ ɚɎɗɖ əŬŰɎ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ, ˊɞɡ ŮɑɜŬɘ ˊɘɞ ůəɞŰŮɘɜɞɑ. 
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ɆŰɖɜ ˊɟɞůˊɎɗŮɘŬ ɜŬ ˊŬɟɞɡůɘŬůŰɞɨɜ ɧɚŮɠ ɞɘ ˊŰɡɢɏɠ ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ Űɞ űɤɠ 

ŮˊɖɟŮɎɕŮɘ Űɖ ɕɤɐ Űɞɡ Ŭɜɗɟɩˊɞɡ, ɞŭɖɔɞɨɛŬůŰŮ ůŰɖɜ ˊŬɟŬəɎŰɤ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ ɛŮ ɓɎůɖ 

Űɖɜ ɞˊɞɑŬ Űɞ űɤɠ ŮˊɘŭɟɎ ůŰɖɜ ɡɔŮɑŬ Űɞɡ Ŭɜɗɟɩˊɞɡ ɛɏůɤ ŰŮůůɎɟɤɜ ɛɖɢŬɜɘůɛɩɜ: 

¶ ȺˊɘŰɟɏˊŮɘ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ ɞˊŰɘəɞɨ ɏɟɔɞɡ 

¶ ȺɚɏɔɢŮɘ Űɞ əɘɟəŬŭɘəɧ ůɨůŰɖɛŬ Űɞɡ ůɩɛŬŰɞɠ 

¶ ȺˊɖɟŮɎɕŮɘ Űɖɜ ŭɘɎɗŮůɖ əŬɘ Űɖɜ ŬɜŰɑɚɖɣɖ 

¶ ȹɘŮɡəɞɚɨɜŮɘ Űɖɜ ŬˊŮɡɗŮɑŬɠ Ŭˊɞɟɟɧűɖůɖ əɟɑůɘɛɤɜ ɢɖɛɘəɩɜ ŬɜŰɘŭɟɎůŮɤɜ ɛɏůŬ 

ůŰɞ Ŭɜɗɟɩˊɘɜɞ ůɩɛŬ 

ü ȺəŰɏɚŮůɖ Űɞɡ ɞˊŰɘəɞɨ ɏɟɔɞɡ 

H ˊɘɞ ˊɟɞűŬɜɐɠ ŮˊɑŭɟŬůɖ Űɞɡ űɤŰɧɠ ˊɎɜɤ ůŰɞɜ Ɏɜɗɟɤˊɞ ŮɑɜŬɘ ɧŰɘ əɎɜŮɘ ŭɡɜŬŰɐ Űɖɜ 

ɚŮɘŰɞɡɟɔɑŬ Űɖɠ "ɧɟŬůɖɠ", əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ ɞˊŰɘəɞɨ ɏɟɔɞɡ. ɉɎɟɖ ůŰɖɜ 

ɨˊŬɟɝɖ Űɞɡ űɤŰɧɠ, ɞ Ɏɜɗɟɤˊɞɠ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ɓɚɏˊŮɘ ŬɜŰɘəŮɑɛŮɜŬ ɔɨɟɤ Űɞɡ, ɜŬ 

ɝŮɢɤɟɑɕŮɘ ɢɟɩɛŬŰŬ əŬɘ ɜŬ ˊɟɞůŰŬŰŮɨŮɘ Űɞɜ ŮŬɡŰɧ Űɞɡ. ȼ ˊɞůɧŰɖŰŬ, Űɞ űɎůɛŬ əŬɘ ɖ 

əŬŰŬɜɞɛɐ Űɞɡ űɤŰɧɠ, ˊɟɞůŭɘɞɟɑɕɞɡɜ ŰŬ ŮˊɑˊŮŭŬ Űɤɜ ŮˊɘŭɧůŮɤɜ ɧɟŬůɖɠ ˊɞɡ 

ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ. ȼ ŮəŰɏɚŮůɖ Űɞɡ ɞˊŰɘəɞɨ ɏɟɔɞɡ ɓŮɚŰɘɩɜŮŰŬɘ əŬɗɩɠ ŬɡɝɎɜɞɜŰŬɘ ŰŬ ŮˊɑˊŮŭŬ 

űɤŰɘůɛɞɨ. Ƀɘ ˊŮɟɘůůɧŰŮɟŮɠ əŬɗɖɛŮɟɘɜɏɠ ɞˊŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ŮˊɘŰŮɡɢɗɞɨɜ 

Űɧůɞ ɛŮ űɡůɘəɧ ɧůɞ əŬɘ ɛŮ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ ɧŰŬɜ ŰŬ ŮˊɑˊŮŭŬ ˊɞůɧŰɖŰŬɠ - əŬŰŬɜɞɛɐɠ Űɞɡ 

űɤŰɧɠ ŮɚŮɔɢɗɞɨɜ əŬŰɎɚɚɖɚŬ. 

ȰɜŬɠ Ɏɚɚɞɠ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ˊɞɡ ŮˊɖɟŮɎɕŮɘ Űɖɜ ɞˊŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ, ŮɑɜŬɘ ɖ 

ɖɚɘəɑŬ. Ⱥŭɩ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŬɜɎɔəɖ ɔɘŬ Ŭɨɝɖůɖ Űɤɜ Ůˊɘˊɏŭɤɜ űɤŰɘůɛɞɨ, ůŬɜ ůɡɜɏˊŮɘŬ 

Űɖɠ ɛŮɘɤɛɏɜɖɠ ɛŮŰɎŭoůɖɠ Űɞɡ űɤŰɧɠ ůŰɞ ɛɎŰɘ Űɞɡ ɖɚɘəɘɤɛɏɜɞɡ. 

 
ȺɘəɧɜŬ 4.5 ȷɟɘůŰŮɟɎ: ȾɘɟəŬŭɘəɧɠ ɟɡɗɛɧɠ əŬɘ ɏəəɟɘůɖ ɞɟɛɞɜɩɜ. ȹŮɝɘɎ: ɇɞ ɛɐəɞɠ əɐɛŬŰɞɠ - űŬůɛŬŰɘəɐ əŬŰŬɜɞɛɐ Űɞɡ 

űɤŰɧɠ ŮˊɖɟŮɎɕŮɘ ɎɛŮůŬ Űɞ ůɩɛŬ ɛŬɠ: Űɞ űɤɠ Űɖɠ ɖɛɏɟŬɠ ɛŮ ŰŬ ɡɣɖɚɎ ŮˊɑˊŮŭŬ ɛˊɚŮ ɢɟɩɛŬŰɞɠ ŭɘŮɔŮɑɟŮɘ Űɞɡɠ űɤŰɞ-

ɡˊɞŭɞɢŮɑɠ ůŰɞ Ŭɜɗɟɩˊɘɜɞ ɛɎŰɘ əŬɘ Ůˊɞɛɏɜɤɠ ŰŬ əɏɜŬ. 
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ü ȰɚŮɔɢɞɠ Űɞɡ əɘɟəŬŭɘəɞɨ ůɡůŰɐɛŬŰɞɠ 

ɄɏɟŬ Ŭˊɧ Űɖɜ ˊɟɞűŬɜɐ ˊɟɞůűɞɟɎ Űɞɡ űɤŰɧɠ ůŰɖ ɕɤɐ Űɞɡ Ŭɜɗɟɩˊɞɡ ˊɞɡ ŮɑɜŬɘ ɖ 

ɘəŬɜɧŰɖŰŬ Űɖɠ ɧɟŬůɖɠ ɢɎɟɖ ůŮ ŬɡŰɧ, ɡˊɎɟɢŮɘ ɏɜŬ ˊɚɐɗɞɠ ŬɜŰɘŭɟɎůŮɤɜ ůŰɞ Ŭɜɗɟɩˊɘɜɞ 

ůɩɛŬ ˊɞɡ ŮɚɏɔɢɞɜŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɞ űɤɠ, əŬɘ ŮɘŭɘəɧŰŮɟŬ Ŭˊɧ Űɞɜ əɨəɚɞ űɤɠ - 

ůəɞŰɎŭɘ. Ƀɘ ɓɘɞɚɞɔɘəɞɑ ɟɡɗɛɞɑ əŬɗɞɟɑɕɞɡɜ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɞɟɔŬɜɘůɛɞɨ əŬɘ ˊŬɑɕɞɡɜ 

ůˊɞɡŭŬɑɞ ɟɧɚɞ ůŰɖɜ ŮɝŬůűɎɚɘůɖ ɛɘŬɠ ɡɔɘɞɨɠ ɕɤɐɠ. 

Ƀ ɛɖɢŬɜɘůɛɧɠ ˊɞɡ ŮɚɏɔɢŮɘ Űɞ ɓɘɞɚɞɔɘəɧ ɟɞɚɧɘ Űɞɡ Ŭɜɗɟɩˊɞɡ ɞɜɞɛɎɕŮŰŬɘ əɘɟəŬŭɘəɧ 

ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ Űɖɜ ɨˊŬɟɝɖ ɐ ɛɖ Űɞɡ űɤŰɧɠ. ɋɠ əɘɟəŬŭɘəɧɠ ɟɡɗɛɧɠ 

ŬɜŬűɏɟŮŰŬɘ əŬŰɎ ˊɟɞůɏɔɔɘůɖ ɏɜŬɠ 24-ɤɟɞɠ əɨəɚɞɠ ůŰɘɠ űɡůɘɞɚɞɔɘəɏɠ ŭɘŮɟɔŬůɑŮɠ Űɤɜ 

ɕɤɜŰŬɜɩɜ ɞɟɔŬɜɘůɛɩɜ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ űɡŰɩɜ, Űɤɜ ɕɩɤɜ, Űɤɜ ɛɡəɐŰɤɜ əŬɘ 

Űɤɜ ɓŬəŰɖɟɑɤɜ. Ɉˊɧ ɛɑŬ Ŭəɟɘɓɐ ɏɜɜɞɘŬ, ɞɘ əɘɟəŬŭɘəɞɑ ɟɡɗɛɞɑ ˊŬɟɎɔɞɜŰŬɘ ŮɜŭɞɔŮɜɩɠ, Ŭɜ 

əŬɘ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬɛɞɟűɤɗɞɨɜ əŬɘ Ŭˊɧ ŮɝɤŰŮɟɘəɎ ŮɟŮɗɑůɛŬŰŬ ɧˊɤɠ Űɞ űɤɠ Űɞɡ ɖɚɑɞɡ əŬɘ 

ɖ ɗŮɟɛɞəɟŬůɑŬ. 

ȰɜŬ ŰɏŰɞɘɞ ŮɝɤŰŮɟɘəɧ ŮɟɏɗɘůɛŬ ŮɑɜŬɘ Űɞ űɤɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɞ əɘɟəŬŭɘəɧɠ 

ɟɡɗɛɧɠ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞɜ əɨəɚɞ űɤɠ - ůəɞŰɎŭɘ. ɇŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ŮɟŮɗɑůɛŬŰŬ ˊɞɡ 

ŮˊŬɜŬɟɡɗɛɑɕɞɡɜ Űɞɡɠ ɟɡɗɛɞɨɠ əŬɗɖɛŮɟɘɜɎ, ɞɜɞɛɎɕɞɜŰŬɘ Zeitgebers (ůŰŬ ũŮɟɛŬɜɘəɎ, ˊɞɡ 

ůɖɛŬɑɜŮɘ "ɢɟɞɜɘəɞɑ ŮˊɘůɖɛŬɜŰɏɠ"). 

Ƀɘ ŭɘŬŰŬɟŬɢɏɠ Űɞɡ əɘɟəŬŭɘəɞɨ əɨəɚɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ɔɘŬ Űɖɜ 

ɡɔŮɑŬ Űɞɡ Ŭɜɗɟɩˊɞɡ, Űɧůɞ ɓɟŬɢɡˊɟɧɗŮůɛŬ ɧůɞ əŬɘ ɛŬəɟɞˊɟɧɗŮůɛŬ. Ʉɞɚɚɞɑ ŰŬɝɘŭɘɩŰŮɠ 

ɏɢɞɡɜ ɓɟŮɗŮɑ ůŮ ɛɑŬ əŬŰɎůŰŬůɖ ɔɜɤůŰɐ ɤɠ " Ɇɨɜŭɟɞɛɞ ŬɚɚŬɔɐɠ ɢɟɞɜɘəɐɠ ɕɩɜɖɠ " (Jet 

Lag) ɧˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůɡɛˊŰɩɛŬŰŬ əɞɨɟŬůɖɠ, ŬˊɞˊɟɞůŬɜŬŰɞɚɘůɛɞɨ əŬɘ ŬɦˊɜɑŬɠ. 

ȹɘɎűɞɟŮɠ ɎɚɚŮɠ ŬɜŬŰŬɟŬɢɏɠ, ˊŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ (ŭɘˊɞɚɘəɐ ŬɜŬŰŬɟŬɢɐ) ˊɞɡ ŬɜŬűɏɟŮŰŬɘ 

ůŮ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜŮɠ ŬɜŬŰŬɟŬɢɏɠ ůŰɖ ŭɘɎɗŮůɖ əŬɗɩɠ əŬɘ ŬɜŬŰŬɟŬɢɏɠ ɨˊɜɞɡ ůɡɜŭɏɞɜŰŬɘ 

ɛŮ Űɖɜ ŬɜɩɛŬɚɖ ɐ ˊŬɗɞɚɞɔɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ əɘɟəŬŭɘəɞɨ ůɡůŰɐɛŬŰɞɠ. 

Ƀɘ ɜɡɢŰŮɟɘɜɏɠ ɓɎɟŭɘŮɠ, ˊɞɡ Ŭűɞɟɞɨɜ ˊŮɟɑˊɞɡ Űɞ 20% Űɤɜ ŮɟɔŬɕɞɛɏɜɤɜ ůŰɘɠ 

ŬɜŬˊŰɡɔɛɏɜŮɠ ɢɩɟŮɠ (ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ əŬɘ ȼɄȷ) ɗŮɤɟɞɨɜŰŬɘ ɤɠ çˊɘɗŬɜɧɜ 

əŬɟəɘɜɞɔɧɜŮɠè Ŭˊɧ Űɞ ȹɘŮɗɜɏɠ ȾɏɜŰɟɞ ȰɟŮɡɜŬɠ ɔɘŬ Űɞɜ ȾŬɟəɑɜɞ (IARC/CIRC), Űɖɜ 

ɡˊɖɟŮůɑŬ Űɞɡ ɄŬɔəɧůɛɘɞɡ ɃɟɔŬɜɘůɛɞɨ ɈɔŮɑŬɠ ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɞɜ əŬɟəɑɜɞ. ȼ 

ɜɡɢŰŮɟɘɜɐ ŮɟɔŬůɑŬ ɛŮ ŬəŬɜɧɜɘůŰŮɠ ŮɜŬɚɚŬɔɏɠ ɖɛŮɟɐůɘɤɜ əŬɘ ɜɡɢŰŮɟɘɜɩɜ ɓŬɟŭɘɩɜ ɐ əŬɘ 

Ůˊɑ ɛɑŬ ŮɓŭɞɛɎŭŬ ɛŮ ɟŮˊɧ ŰŬ ɆŬɓɓŬŰɞəɨɟɘŬəŬ, ˊɞɡ ŭɘŬŰŬɟɎůůŮɘ Űɞ ɓɘɞɚɞɔɘəɧ ɟɞɚɧɘ, 

əŬŰɎůůŮŰŬɘ ůŰɖɜ ɑŭɘŬ əŬŰɖɔɞɟɑŬ ɛŮ Ɏɚɚɞɡɠ ''ˊɘɗŬɜɞɨɠ'' əŬɟəɘɜɞɔɧɜɞɡɠ ˊŬɟɎɔɞɜŰŮɠ, ɧˊɤɠ 

ɞɘ ŬɜŬɗɡɛɘɎůŮɘɠ Űɤɜ ˊŮŰɟŮɚŬɘɞɛɖɢŬɜɩɜ, ɖ ɡˊŮɟɘɩŭɖɠ ŬəŰɘɜɞɓɞɚɑŬ, ɞ ɛɧɚɡɓŭɞɠ Ŭˊɧ Űɘɠ 
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ˊŬɚɘɏɠ ɛˊɞɔɘɏɠ əŬɘ Űɘɠ ˊŬɚɘɏɠ ůɤɚɖɜɩůŮɘɠ. Ƀɘ ɜɡɢŰŮɟɘɜɏɠ ɓɎɟŭɘŮɠ ˊɞɡ ůɡɜŮɢɑɕɞɜŰŬɘ ůŮ 

ɛŮɔɎɚɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, ŬɡɝɎɜɞɡɜ Űɞɜ əɑɜŭɡɜɞ Űɞɡ əŬɟəɑɜɞɡ Űɞɡ ůŰɐɗɞɡɠ ůŰɘɠ 

ɜɞůɞəɧɛŮɠ əŬɘ ůŰɘɠ ŬŮɟɞůɡɜɞŭɞɨɠ, ůŮ ůɢɏůɖ ɛŮ Űɘɠ ůɡɜŬŭɏɚűɞɡɠ Űɞɡɠ ˊɞɡ ŮɟɔɎɕɞɜŰŬɘ Űɖɜ 

ɖɛɏɟŬ. ɋůŰɧůɞ, ɖ Ŭɨɝɖůɖ ŬɡŰɐ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ˊɟɞɠ Űɞ ˊŬɟɧɜ 'çɐˊɘŬè Ŭˊɧ Űɞɡɠ 

Ůˊɘŭɖɛɘɞɚɧɔɞɡɠ. ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Ůɘŭɘəɞɨɠ, ɖ ɜɡɢŰŮɟɘɜɐ ŮɟɔŬůɑŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ 

Ůˊɘəɑɜŭɡɜɖ ɔɘŬŰɑ ŭɘŬŰŬɟɎůůŮɘ Űɞɜ əɘɟəŬŭɘəɧ ɟɡɗɛɧ ˊɞɡ ɟɡɗɛɑɕŮɘ Űɞɜ Ŭɜɗɟɩˊɘɜɞ 

ɞɟɔŬɜɘůɛɧ. ɇɞ űɤɠ ŭɘŬəɧˊŰŮɘ Űɖɜ ˊŬɟŬɔɤɔɐ Űɖɠ ɛŮɚŬŰɞɜɑɜɖɠ, Űɖɠ ɞɟɛɧɜɖɠ ˊɞɡ ˊŬɟɎɔŮɘ 

űɡůɘɞɚɞɔɘəɎ Űɞ ůɩɛŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɜɨɢŰŬɠ. ȼ ŭɘŬəɞˊɐ ŬɡŰɐ ŮɡɜɞŮɑ Űɖɜ ŬɜɎˊŰɡɝɖ 

ɧɔəɤɜ əŬɘ ɖ ŮɜŬɚɚŬɔɐ Űɞɡ ɨˊɜɞɡ ɛŮ Űɞ ɝŮɜɨɢŰɘ ɛˊɞɟŮɑ ɜŬ ŬˊɞɟɟɡɗɛɑůŮɘ ŰŬ ɔɞɜɑŭɘŬ ˊɞɡ 

ŮɛˊɚɏəɞɜŰŬɘ ůŰɖ ŭɘŬŭɘəŬůɑŬ ŭɖɛɘɞɡɟɔɑŬɠ 

ȷɡŰɐ ɖ ůɢŮŰɘəɎ Ŭˊɚɐ ɢɖɛɘəɐ ɏɜɤůɖ ˊŬɑɕŮɘ ɏɜŬɜ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɘɠ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ Ŭɜɗɟɩˊɘɜɞɡ ůɩɛŬŰɞɠ. ɄŬɟɎɔŮŰŬɘ ůŰɞɜ ŮɔəɏűŬɚɞ, ůŮ ɛɘŬ ˊŮɟɘɞɢɐ ˊɞɡ 

ɞɜɞɛɎɕŮŰŬɘ Ůˊɑűɡůɖ (ůŰŬ ŬɔɔɚɘəɎ pineal gland) - ŮəŮɑ ˊɞɡ ɞ ɔɎɚɚɞɠ űɘɚɧůɞűɞɠ Descartes 

ˊɟɧŰŮɘɜŮ ɧŰɘ ɓɟɑůəŮŰŬɘ ɖ çɏŭɟŬ Űɖɠ ɣɡɢɐɠè - əŬɘ ŬˊŮɚŮɡɗŮɟɩɜŮŰŬɘ ůŰɞ ŬɑɛŬ. ȺɑɜŬɘ ɛɑŬ 

ɞɟɛɧɜɖ ˊɞɡ ɟɡɗɛɑɕŮɘ Űɖɜ ˊŬɟŬɔɤɔɐ Ɏɚɚɤɜ ɞɟɛɞɜɩɜ əŬɘ ůɡɜŰɞɜɑɕŮɘ Űɞɜ əɘɟəɎŭɘɞ 

(ɖɛŮɟɐůɘɞ) ɟɡɗɛɧ Űɞɡ ůɩɛŬŰɞɠ, ŭɖɚŬŭɐ Űɘɠ ŮɜŬɚɚŬɔɏɠ ɨˊɜɞɡ/ɝɨˊɜɘɞɡ. ȷɡŰɧɠ ɞ ɟɡɗɛɧɠ 

ŮɑɜŬɘ ɞɡůɘŬůŰɘəɎ Űɞ ɓɘɞɚɞɔɘəɧ ɛŬɠ 24ɤɟɞ ɟɞɚɧɘ Ŭˊɧ Űɞ ɞˊɞɑɞ ŮɝŬɟŰɎŰŬɘ ɖ űɡůɘɞɚɞɔɘəɐ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɞɟɔŬɜɘůɛɞɨ. ɇɞ ůəɞŰɎŭɘ ŮɡɜɞŮɑ Űɖɜ ˊŬɟŬɔɤɔɐ ɛŮɚŬŰɞɜɑɜɖɠ Ůɜɩ Űɞ űɤɠ Űɖɜ 

ŮɛˊɞŭɑɕŮɘ. Ⱥˊɞɛɏɜɤɠ ɏəɗŮůɖ ůŮ ɏɜŰɞɜɞ űɤɠ Űɖ ɜɨɢŰŬ ɐ ůŮ ɚɘɔɞůŰɧ Űɖɜ ɖɛɏɟŬ 

ŬˊɞůɡɜŰɞɜɑɕŮɘ Űɖ ɟɨɗɛɘůɖ ˊŬɟŬɔɤɔɐɠ ɛŮɚŬŰɞɜɑɜɖɠ əŬɘ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ əɞɨɟŬůɖ 

əŬɘ Űɖ ɛɖ ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɞɟɔŬɜɘůɛɞɨ. ɇɞ ˊɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ɧˊɞɡ 

əŬŰŬɚŬɓŬɑɜɞɡɛŮ ɞɚɞűɎɜŮɟŬ Űɞɜ ŬˊɞůɡɜŰɞɜɘůɛɧ Űɖɠ ɛŮɚŬŰɞɜɑɜɖɠ, ŮɑɜŬɘ ɖ ŬɜɘəŬɜɧŰɖŰŬ 

ˊɟɞůŬɟɛɞɔɐɠ ůŰɞɡɠ ˊɟɞɖɔɞɨɛŮɜɞɡɠ ɟɡɗɛɞɨɠ ɨˊɜɞɡ/ɝɨˊɜɘɞɡ ɛŮŰɎ Ŭˊɧ ɏɜŬ ɡˊŮɟŬŰɚŬɜŰɘəɧ 

ŰŬɝɑŭɘ. ȰɢŮɘ ɡˊɞɚɞɔɘůŰŮɑ ɧŰɘ ɔɘŬ əɎɗŮ ɩɟŬ ŭɘŬűɞɟɎɠ ɩɟŬɠ ɢɟŮɘɎɕŮŰŬɘ ɛɑŬ ɛɏɟŬ ɔɘŬ ɜŬ 

ŮˊŬɜɏɚɗŮɘ ɞ ɞɟɔŬɜɘůɛɧɠ ůŰɖ űɡůɘɞɚɞɔɘəɐ Űɞɡ əŬŰɎůŰŬůɖ. ȹɖɚŬŭɐ ɔɘŬ ɛɑŬ ˊŰɐůɖ ɛŮŰŬɝɨ 

ŭɨɞ ɢɤɟɩɜ ˊɞɡ ɏɢɞɡɜ ŭɘŬűɞɟɎ 5 ɤɟɩɜ ɢɟŮɘɎɕɞɜŰŬɘ 5 ɛɏɟŮɠ ɔɘŬ Űɖɜ ŬˊɞəŬŰɎůŰŬůɖ Űɞɡ 

əɘɟəɎŭɘɞɡ ɟɡɗɛɞɨ. 

ɀŬəɟɞˊɟɧɗŮůɛŬ ŰɩɟŬ, ɞɘ ŭɘŬŰŬɟŬɢɏɠ ŬɡŰɏɠ ůŰɞɡɠ ɟɡɗɛɞɨɠ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ 

ŮɝŬɘɟŮŰɘəɎ ŭɡůɛŮɜŮɑɠ ɔɘŬ Űɖɜ ɡɔŮɑŬ ůɡɜɏˊŮɘŮɠ , ɧˊɤɠ Űɞɜ ŮˊɖɟŮŬůɛɧ Űɤɜ ŬˊɞɛŬəɟɡůɛɏɜɤɜ 

ɞɟɔɎɜɤɜ ɏɝɤ Ŭˊɧ Űɞɜ ŮɔəɏűŬɚɞ, əŬɘ Űɖɜ ɘŭɘŬɑŰŮɟɖ ůɡɛɓɞɚɐ ůŰɖɜ ŬɜɎˊŰɡɝɖ ɐ Űɖɜ 

ŮˊɘŭŮɑɜɤůɖ əŬɟŭɘŬɔɔŮɘŬəɩɜ ˊŬɗɐůŮɤɜ. 

ɇɞ űɤɠ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮˊŬɜŬɟɡɗɛɑɕŮɘ Űɞ ɓɘɞɚɞɔɘəɧ ɟɞɚɧɘ. ȼ ŭɡɜŬŰɧŰɖŰŬ 

ŬɡŰɐ Űɞɡ űɤŰɧɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ əŬɛˊɨɚɖ Űɖɠ űɎůɖɠ Ŭˊɧəɟɘůɖɠ (Phase response 
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Curve). ȷɜŬɚɧɔɤɠ Űɖɠ űɎůɖɠ Űɞɡ ɨˊɜɞɡ, Űɞ űɤɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞɤɗɐůŮɘ ɐ ɜŬ əŬɗɡůŰŮɟɐůŮɘ 

Űɞɜ əɘɟəŬŭɘəɧ ɟɡɗɛɧ. ȼ ŬˊŬɟŬɑŰɖŰɖ ˊɞůɧŰɖŰŬ űɤŰɧɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ ŬɡŰɧɜ Űɞɜ 

ŮˊŬɜŬˊɟɞůŭɘɞɟɘůɛɧ ˊɞɘəɑɚɚŮɘ Ŭˊɧ Ůɑŭɞɠ ůŮ Ůɑŭɞɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ˊɞɚɨ ɢŬɛɖɚɧŰŮɟŬ 

ŮˊɑˊŮŭŬ űɤŰɧɠ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ ɜŬ ŮˊŬɜŬɟɘɗɛɐůɞɡɜ ŰŬ ɟɞɚɧɔɘŬ ůŰŬ ɜɡəŰŮɟɘɜɎ ŰɟɤəŰɘəɎ 

Ŭˊɧ ɧŰɘ ůŰɞɡɠ Ŭɜɗɟɩˊɞɡɠ. 

ȺəŰɧɠ Ŭˊɧ Űɖɜ ɏɜŰŬůɖ Űɞɡɠ űɤŰɧɠ, Űɞ ɛɐəɞɠ əɨɛŬŰɞɠ (ɐ ɢɟɩɛŬ) Űɞɡ űɤŰɧɠ ŮɑɜŬɘ 

ɏɜŬɠ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ˊɞɡ ŮˊɖɟŮɎɕŮɘ Űɞɜ ɓŬɗɛɧ ůŰɞɜ ɞˊɞɑɞ Űɞ əɘɟəŬŭɘəɧ ɟɞɚɧɘ 

ŮˊŬɜŬɟɡɗɛɑɕŮŰŬɘ. 

ü ȺˊɑŭɟŬůɖ ůŰɖ ŭɘɎɗŮůɖ əŬɘ Űɖɜ ŬɜŰɑɚɖɣɖ 

ɄɟɧůűŬŰŮɠ ɛŮɚɏŰŮɠ ɡˊɞŭŮɘəɜɨɞɡɜ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ Ŭɜɗɟɩˊɘɜɖ ŭɘɎɗŮůɖ ŮˊɖɟŮɎɕŮŰŬɘ 

Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ. Ƀɘ ŬɚɚŬɔɏɠ Űɖɠ ŭɘɎɗŮůɖɠ ˊɘɗŬɜɩɠ ŮˊɖɟŮɎɕɞɡɜ Űɘɠ 

ŬɚɚŬɔɏɠ ůŰɖ ůɡɛˊŮɟɘűɞɟɎ əŬɘ Űɖɜ Ůˊɑŭɞůɖ ůŮ ɢɩɟɞɡɠ ŮɟɔŬůɑŬɠ. ɋůŰɧůɞ ɞɘ ŮɜŬɚɚŬɔɏɠ Űɖɠ 

ŭɘɎɗŮůɖɠ ŭŮɜ Ŭəɞɚɞɡɗɞɨɜ əɎˊɞɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɟɞɐ ŬɜɎɛŮůŬ ůŮ ŭɘŬűɞɟŮŰɘəɞɨɠ 

Ŭɜɗɟɩˊɞɡɠ əɎŰɤ Ŭˊɧ Űɘɠ ɑŭɘŮɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ. ɀɎɚɘůŰŬ ɔɘŬ Űɘɠ ɑŭɘŮɠ ůɡɜɗɐəŮɠ 

űɤŰɘůɛɞɨ, ɖ ɏɚɚŮɘɣɖ ɎɜŮůɖɠ ,ɞɘ ˊɟɞŰɘɛɐůŮɘɠ, ɞɘ ˊɟɞůŭɞəɑŮɠ əŬɗɩɠ əŬɘ Űɞ űɨɚɞ Ůɜɧɠ 

ŬŰɧɛɞɡ Ůˊɘŭɟɞɨɜ ůŰɞ ˊɩɠ ɗŬ ŬɚɚɎɝŮɘ ɖ ŭɘɎɗŮůɖ 

ɀŮɚɏŰŮɠ ɏɢɞɡɜ ŭŮɑɝŮɘ ɧŰɘ ɞɘ Ɏɜɗɟɤˊɞɘ ˊɟɞŰɘɛɞɨɜ Űɞɜ űɡůɘəɧ Ŭˊɧ Űɞɜ ŰŮɢɜɖŰɧ 

űɤŰɘůɛɧ əŬɘ Űɞɡɠ ŬɟɏůŮɘ ɜŬ ɓɟɑůəɞɜŰŬɘ əɞɜŰɎ ůŮ ˊŬɟɎɗɡɟŬ. Ⱥˊɑůɖɠ ɡˊɎɚɚɖɚɞɘ ɔɟŬűŮɑɞɡ 

űŬɑɜŮŰŬɘ ɜŬ ˊɟɞŰɘɛɞɨɜ Űɞ űɤɠ Űɞɡ ɖɚɑɞɡ Ŭˊɧ Űɞɜ ŰŮɢɜɖŰɧ űɤŰɘůɛɧ ɔɘŬ ŮűŰɎ ŭɘŬűɞɟŮŰɘəɞɨɠ 

ɚɧɔɞɡɠ : ɎɜŮůɖ, ŮɛűɎɜɘůɖ ɔɟŬűŮɑɞɡ əŬɘ ŮɡɢŬɟɑůŰɖůɖ, ɡɔŮɑŬ, ɞˊŰɘəɐ ɘəŬɜɞˊɞɑɖůɖ, 

ɢɟɤɛŬŰɘəɐ ŮɛűɎɜɘůɖ Űɤɜ Ŭɜɗɟɩˊɤɜ əŬɘ Űɞɡ Ůɝɞˊɚɘůɛɞɨ, ŮəŰɏɚŮůɖ Űɖɠ ŮɟɔŬůɑŬɠ, əŬɘ ɔɘŬ 

Űɞ ɚɧɔɞ ɧŰɘ ɖ ŭɞɡɚŮɘɎ ŬˊŬɘŰŮɑ əŬɚɐ ˊŬɟŬŰɖɟɖŰɘəɧŰɖŰŬ. 

ɀŮɔŬɚɨŰŮɟŬ ˊɞůɎ űɡůɘəɞɨ űɤŰɧɠ ůɢŮŰɑɕɞɜŰŬɘ əŬɘ ɛŮ ɡɣɖɚɧŰŮɟɖ ɘəŬɜɞˊɞɑɖůɖ ůŰɖɜ 

ŮɟɔŬůɑŬ. ɇŬ ˊŬɟɎɗɡɟŬ ŮɑɜŬɘ ˊɖɔɐ űɡůɘəɞɨ űɤŰɧɠ əŬɘ ɗɏŬɠ, əŬɘ ŮɑɜŬɘ űɡůɘɞɚɞɔɘəɧ ɧŰɘ ɖ 

ɨˊŬɟɝɖ ˊŬɟŬɗɨɟɤɜ ůŰɞ ɢɩɟɞ ŮɟɔŬůɑŬɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ůɢŮŰɘůŰŮɑ ɛŮ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ 

ŭɘɎɗŮůɖɠ əŬɘ Űɖɠ ŮəŰɏɚŮůɖɠ Űɖɠ ŮɟɔŬůɑŬɠ. ɋůŰɧůɞ Ŭɜ əŬɘ ůŮ əɎˊɞɘŮɠ ɛŮɚɏŰŮɠ űŬɑɜŮŰŬɘ ˊɤɠ 

ɖ ˊɟɧůɓŬůɖ ůŮ ˊŬɟɎɗɡɟŬ ɏɢŮɘ ɗŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ůŰɖɜ ɛŮɑɤůɖ Űɖɠ əŬəɐɠ ŭɘɎɗŮůɖɠ, 

ɡˊɎɟɢɞɡɜ əŬɘ əɎˊɞɘŮɠ ɎɚɚŮɠ ɛŮɚɏŰŮɠ ɧˊɞɡ ŬɡŰɧ ŭŮɜ ɘůɢɨŮɘ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ɛŮɚŮŰɩɜ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ŮɝŬɘŰɑŬɠ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ 

ˊɟɞŰɘɛɐůŮɤɜ əŬɘ ˊɟɞůŭɞəɘɩɜ Űɤɜ ŭɘŬűɧɟɤɜ ŬŰɧɛɤɜ ůŰɖɜ ŬɜŰɑŭɟŬůɖ Űɞɡɠ əɎŰɤ Ŭˊɧ 

ŭɘŬűɞɟŮŰɘəɏɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ. Ⱥˊɑůɖɠ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɖ ɗɎɛɓɤůɖ əŬɘ ɖ əŬəɐ 

ɗŮɟɛɘəɐ ɎɜŮůɖ ɛˊɞɟɞɨɜ ɜŬ ŮˊɖɟŮɎůɞɡɜ Űɖ ŭɘɎɗŮůɖ əŬɘ Űɖɜ əŬŰɎůŰŬůɖ Űɖɠ ŮɟɔŬůɑŬɠ 
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ŬɟɜɖŰɘəɎ. ȷɜ əŬɘ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɜŬ ŭŮɑɢɜɞɡɜ ɧŰɘ ɖ ˊŬɟɞɡůɑŬ ˊŬɟŬɗɨɟɤɜ ŮˊɖɟŮɎɕŮɘ 

ɗŮŰɘəɎ Űɖ ŭɘɎɗŮůɖ ŭŮɜ ŮɑɜŬɘ ˊɞɚɨ ˊŮɘůŰɘəɎ, ŮɑɜŬɘ ɝŮəɎɗŬɟɞ ɧŰɘ ɖ ˊŬɟɞɡůɑŬ Űɞɡ űɡůɘəɞɨ 

űɤŰɘůɛɞɨ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɟɞŰŮɘɜɧɛŮɜɖ ˊɖɔɐ űɤŰɘůɛɞɨ ɔɘŬ Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɤɜ 

Ŭɜɗɟɩˊɤɜ. ȺɑɜŬɘ ɚɞɘˊɧɜ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɡˊɎɟɢŮɘ ˊɟɧůɓŬůɖ ůŮ űɡůɘəɧ űɤŰɘůɛɧ, 

ɚŬɛɓɎɜɞɜŰŬɠ ˊɎɜŰŬ ɡˊɧɣɖ Űɖɜ ɏɜŰɞɜɖ ɗɎɛɓɤůɖ əŬɘ ŰŬ ŮˊɑˊŮŭŬ Űɖɠ ɏɜŰŬůɖɠ Űɞɡ 

űɤŰɘůɛɞɨ. 

ü ȹɘŮɡəɧɚɡɜůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Ŭˊɞɟɟɧűɖůɖɠ əɟɑůɘɛɤɜ ɢɖɛɘəɩɜ ŬɜŰɘŭɟɎůŮɤɜ ɛɏůŬ 

ůŰɞ Ŭɜɗɟɩˊɘɜɞ ůɩɛŬ 

Ƀɘ ɓɘŰŬɛɑɜŮɠ ŮɑɜŬɘ ɢɖɛɘəɏɠ ɞɡůɑŮɠ, ˊɞɡ ŬɟɢɘəɎ ɞɟɑůŰɖəŬɜ ůŬɜ ɞɟɔŬɜɘəɏɠ ŮɜɩůŮɘɠ, 

ɓɟɑůəɞɜŰŬɘ ŭŮ ůŰɘɠ Űɟɞűɏɠ Űɤɜ ɕɩɤɜ əŬɘ Űɞɡ Ŭɜɗɟɩˊɞɡ əŬɘ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ ɜŬ 

ŭɘŬŰɖɟɐůɞɡɜ Űɖ ɕɤɐ , Űɖɜ əŬɚɐ ɡɔŮɑŬ əŬɘ ɜŬ ˊɟɞɤɗɐůɞɡɜ Űɖɜ űɡůɘɞɚɞɔɘəɐ ŬɜɎˊŰɡɝɖ. ɇɞ 

űɡůɘəɧ űɤɠ Űɞɡ ɖɚɑɞɡ űŬɑɜŮŰŬɘ ˊɤɠ əŬɗɞɟɑɕŮɘ ůɖɛŬɜŰɘəɎ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ɓɘŰŬɛɑɜɖɠ D. 

ɇo ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɖɠ ɓɘŰŬɛɑɜɖɠ D ŭɘŬŭɑŭŮŰŬɘ ůŰɞ ŬɑɛŬ ɛŮ Űɖɜ ɏəɗŮůɖ ůŰɞ űɤɠ. 

ūɤɠ ɑůɞɜ ɓɘŰŬɛɑɜɖ D, ŮɑɜŬɘ ɏɜŬ ˊŬɚɘɧ ŮˊɘůŰɖɛɞɜɘəɧ ɟɖŰɧ əŬɘ ŮɑɜŬɘ ɛɘŬ ɛŮɔɎɚɖ 

ŬɚɐɗŮɘŬ ɔɘŬŰɑ ɖ ɓɘŰŬɛɑɜɖ D ŭɖɛɘɞɡɟɔŮɑŰŮ ůŰɞɜ ɞɟɔŬɜɘůɛɧ ɛŮ Űɖɜ ŮˊɑŭɟŬůɖ Űɖɠ ɡˊŮɟɘɩŭɞɡɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ. ȼ ɓɘŰŬɛɑɜɖ D ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ůŰɞɜ ɞɟɔŬɜɘůɛɧ ɔɘŬ Űɞ ɛŮŰŬɓɞɚɘůɛɧ Űɞɡ 

ŬůɓŮůŰɑɞɡ, Űɞɡ űɤůűɧɟɞɡ əŬɘ ɔɘŬ ɡɔɘɐ, ŭɡɜŬŰɎ ɞůŰɎ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ɚɘˊɞŭɘŬɚɡŰɐ 

ɓɘŰŬɛɑɜɖ, ŭɖɚŬŭɐ ŭɘŬɚɨŮŰŬɘ əŬɘ ŬˊɞɗɖəŮɨŮŰŬɘ ůŰɞ ɚɑˊɞɠ Űɞɡ ɞɟɔŬɜɘůɛɞɨ. ȼ ɓɘŰŬɛɑɜɖ D 

ɡ́ ɎɟɢŮɘ ůŮ ŭɘɎűɞɟŬ űŬɔɖŰɎ. ɋůŰɧůɞ ɖ ˊɟɧůɚɖɣɖ Űɖɠ Ŭˊɧ Űɖ ŭɘŬŰɟɞűɐ ŭŮɜ ŮɑɜŬɘ ŬɟəŮŰɐ 

əŬɗɩɠ ɔɘŬ ɜŬ ɛŮŰŬŰɟŬˊŮɑ ůŮ ŮɜŮɟɔɧ ɛɞɟűɐ ɢɟŮɘɎɕŮŰŬɘ ɏəɗŮůɖ Űɞɡ ŭɏɟɛŬŰɞɠ ůŰɞɜ ɐɚɘɞ. 

ɋůŰɧůɞ ɖ ɓɘŰŬɛɑɜɖ D ŭŮɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɚŬɛɓɎɜŮŰŬɘ ɛŮ Űɖ Űɟɞűɐ. ɇɞ ɖɚɘŬəɧ űɤɠ 

ŮɑɜŬɘ ŬɟəŮŰɧ ɔɘŬ Űɞ ůɢɖɛŬŰɘůɛɧ Űɖɠ əŬɘ Űɖ ŭɘɞɢɏŰŮɡůɖ Űɖɠ ůŰɞɜ ɞɟɔŬɜɘůɛɧ. ȺɜŰɞɨŰɞɘɠ ůŮ 

ɓɧɟŮɘŮɠ ˊŮɟɘɞɢɏɠ Űɞ ɢŮɘɛɩɜŬ ɧˊɞɡ ɖ ɖɚɘɞűɎɜŮɘŬ ŮɑɜŬɘ ŬɜɨˊŬɟəŰɖ ,ɖ ŬŰɛɞůűŬɘɟɘəɐ 

ɟɨˊŬɜůɖ Űɤɜ ˊɧɚŮɤɜ əŬɘ ɖ ˊɞɚɨɤɟɖ ŮɟɔŬůɑŬ ůŮ əɚŮɘůŰɞɨɠ ɢɩɟɞɡɠ ɛŮɘɩɜŮɘ Űɘɠ ɡˊŮɟɘɩŭŮɘɠ 

ŬəŰɑɜŮɠ ɏŰůɘ ɩůŰŮ ɜŬ ɛɖ ůɢɖɛŬŰɑɕŮŰŬɘ ŬɟəŮŰɐ ˊɞůɧŰɖŰŬ Űɖɠ ɓɘŰŬɛɑɜɖɠ. ȾɎŰɤ Ŭˊɧ Űɘɠ 

ůɡɜɗɐəŮɠ ŬɡŰɏɠ ˊɟɏˊŮɘ ɜŬ ŭɑɜŮŰŬɘ ɖ ɓɘŰŬɛɑɜɖ ůŬɜ ůɡɛˊɚɐɟɤɛŬ ŭɘŬŰɟɞűɐɠ. 

4.6.2 ɀŮɑɤůɖ ɇɞɡ Ʉɧɜɞɡ 

ȼ ɘŬŰɟɘəɐ əɞɘɜɧŰɖŰŬ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɞɜɘɎ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɞ ŰɞɜɑɕŮɘ Űɖ ůɖɛŬůɑŬ 

Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ ɡɔŮɘɞɜɞɛɘəɐɠ ˊŮɟɑɗŬɚɣɖɠ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ 

Ŭɝɘɞˊɞɑɖůɖ Űɖɠ űɨůɖɠ, Űɞɡ űɤŰɧɠ, əŬɘ Ɏɚɚɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ ɔɘŬ Űɖɜ 

Ůɜɑůɢɡůɖ Űɞɡ Ůɚɏɔɢɞɡ Űɞɡ ˊɧɜɞɡ (Malenbaum et al., 2008). 
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ü ȺˊɑŭɟŬůɖ ɇɖɠ ūɨůɖɠ ɆŰɖɜ ȷˊɧůˊŬůɖ ɇɖɠ Ʉɟɞůɞɢɐɠ ȷˊɞ ɇɞɜ Ʉɧɜɞ 

ȼ ɗɏŬ Ůɜɧɠ űɡůɘəɞɨ Űɞˊɘɞɨ ɛˊɞɟŮɑ ɜŬ ɛŮɘɩůŮɘ Űɞɜ ˊɧɜɞ ˊɟɞəŬɚɩɜŰŬɠ ɗŮŰɘəɎ 

ůɡɜŬɘůɗɐɛŬŰŬ, ɛŮɘɩɜɞɜŰŬɠ Űɞ ůŰɟŮɠ, əŬɘ ŬˊɞůˊɩɜŰŬɠ Űɖɜ ˊɟɞůɞɢɐ Űɞɡ ŬůɗŮɜɐ Ŭˊɧ Űɞ 

ŮˊɑəŮɜŰɟɞ Űɞɡ ˊɧɜɞɡ Űɞɡ (Malenbaum et al, 2008 Ulrich et al, 2006. Ulrich, 2008). ɆŮ ɛɘŬ 

ɛŮɚɏŰɖ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŮ ŬůɗŮɜŮɑɠ ˊɞɡ ŬɜɎɟɟɤɜŬɜ Ŭˊɧ ŮɔɢŮɑɟɖůɖ ůŰɖɜ əɞɘɚɘŬəɐ 

ɢɩɟŬ ŭɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ůŮ ŮəŮɑɜɞɡɠ Űɞɡɠ ŬůɗŮɜŮɑɠ ˊɞɡ ɏɢɞɡɜ ŭɞɗŮɑ ŭɤɛɎŰɘŬ ɛŮ ɗŮɎ ůŮ 

űɡůɘəɧ Űɞˊɑɞ (ŭɏɜŰɟŬ) ŮɑɢŬɜ əŬɚɨŰŮɟɖ ɛŮŰŮɔɢŮɘɟɖŰɘəɐ ŬˊɞəŬŰɎůŰŬůɖ Ŭˊɧ Űɞɡɠ ŬůɗŮɜŮɑɠ 

ˊɞɡ Űɞɡɠ ŮɑɢŬɜ ŬɜŬŰŮɗŮɑ ˊŬɜɞɛɞɘɧŰɡˊŬ ŭɤɛɎŰɘŬ ɛŮ ˊŬɟɎɗɡɟŬ ɛŮ ɗɏŬ ůŮ Űɞɑɢɞ Ůɜɧɠ əŰɘɟɑɞɡ 

Ŭˊɧ ŰɞɨɓɚŬ (Ulrich, 1984). Ƀɘ ŬůɗŮɜŮɑɠ ɛŮ űɡůɘəɐ ɗɏŬ ɡˊɏůŰɖůŬɜ ůɖɛŬɜŰɘəɎ ɚɘɔɧŰŮɟɞ 

ˊɧɜɞ, ɧˊɤɠ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɖɜ ŬɜɎɔəɖ Űɞɡɠ ɔɘŬ ˊɞɚɨ ɚɘɔɧŰŮɟŮɠ ŭɧůŮɘɠ ɘůɢɡɟɩɜ 

ŬɜŬɚɔɖŰɘəɩɜ űɎɟɛŬəɤɜ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ, ɛŮ ɗŮɎ Űɞɜ Űɞɑɢɞ. Ⱥˊɘˊɚɏɞɜ, ɞɘ 

ˊɟɩŰɞɘ ŮɑɢŬɜ ɛɘəɟɧŰŮɟɖ ɛŮŰŮɔɢŮɘɟɖŰɘəɐ ˊŬɟŬɛɞɜɐ, əŬɚɨŰŮɟɖ ůɡɜŬɘůɗɖɛŬŰɘəɐ ŮɡŮɝɑŬ, əŬɘ 

ɚɘɔɧŰŮɟŮɠ ɛɘəɟɞŮˊɘˊɚɞəɏɠ ɧˊɤɠ Ůˊɑɛɞɜɖ ɜŬɡŰɑŬ ɐ ˊɞɜɞəɏűŬɚɞɠ (Ulrich, 1984). Ƀɘ Tse, Ng, 

Chung, əŬɘ Wong (2002) ŭɘŬˊɑůŰɤůŬɜ ɧŰɘ ɞɘ ɡɔɘŮɑɠ ŮɗŮɚɞɜŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɑɖůŬɜ ůŮ 

ɜɞůɞəɞɛŮɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊŬɟɞɡůɑŬůŬɜ ɛŮɔŬɚɨŰŮɟɖ Ŭɜɞɢɐ ůŰɞɜ ˊɧɜɞ ɧŰŬɜ 

ˊŬɟŬəɞɚɞɨɗɖůŬɜ ɛɘŬ ɓɘɜŰŮɞəŬůɏŰŬ ɛŮ ŮɘəɧɜŮɠ Űɖɠ űɨůɖɠ. ɄŬɟɧɛɞɘŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

ŮɛűŬɜɑůɗɖəŬɜ əŬɘ ůŮ ŬůɗŮɜŮɑɠ ɛŮ ŮəŰŮŰŬɛɏɜŬ ŮɔəŬɨɛŬŰŬ (Miller , Hickman, & Lemasters, 

1992) əŬɘ ůŮ ŬůɗŮɜŮɑɠ ˊɞɡ ɡˊɞɓɎɚɚɞɜŰŬɘ ůŮ ɢɖɛŮɘɞɗŮɟŬˊŮɑŮɠ (Schneider, Prince-Paul-, 

Allen, Silverman, & Talaba, 2004). 

ü ȺˊɑŭɟŬůɖ ɇɖɠ ȰəɗŮůɖɠ ɆŮ ūɡůɘəɧ ūɤɠ ɆŰɞɜ Ʉɧɜɞ 

Ƀ ɛɖɢŬɜɘůɛɧɠ ɔɘŬ Űɖ ɛŮɑɤůɖ Űɞɡ ˊɧɜɞɡ ɛŮ Űɖɜ ɏəɗŮůɖ ůŰɞ űɤɠ Űɖɠ ɖɛɏɟŬɠ ŮɑɜŬɘ 

ŭɘŬűɞɟŮŰɘəɧɠ Ŭˊɧ ɧ,Űɘ ɔɘŬ ŬɡŰɧɜ ůŮ ɏəɗŮůɖ ůŮ űɡůɘəɧ Űɞˊɑɞ. ȼ ɏəɗŮůɖ ůŰɞ ɖɚɘŬəɧ űɤɠ 

ŬɡɝɎɜŮɘ ŰŬ ŮˊɑˊŮŭŬ Űɖɠ ůŮɟɞŰɞɜɑɜɖɠ, Ůɜɧɠ ɜŮɡɟɞŭɘŬɓɘɓŬůŰɐ ɔɜɤůŰɧ ɔɘŬ Űɖɜ ŬɜŬůŰɏɚɚŮɘ 

Űɞɡ ˊɧɜɞɡ. Ƀ Walch əŬɘ ɞɘ ůɡɜŮɟɔɎŰŮɠ Űɞɡ (2005) ŭɘŮɝɐɔŬɔŬɜ ɛɘŬ əŬɚɎ ŮɚŮɔɢɧɛŮɜɖ 

ɏɟŮɡɜŬ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ůŰɖɜ ɛŮɑɤůɖ Űɞɡ ˊɧɜɞɡ ůŮ ŬůɗŮɜŮɑɠ ˊɞɡ 

ɡˊɞɓɎɚɚɞɜŰŬɘ ůŮ ɢŮɘɟɞɡɟɔɘəɏɠ ŮˊŮɛɓɎůŮɘɠ ůˊɞɜŭɡɚɘəɐɠ ůŰɐɚɖɠ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ŬɡŰɐɠ 

ɞɘ ŬůɗŮɜŮɑɠ ŮɘůɐɢɗɖůŬɜ ɛŮŰɎ Űɖɜ ŮˊɏɛɓŬůɖ ůŮ ŭɤɛɎŰɘŬ ŮɑŰŮ ůŰɞ űɤŰŮɘɜɧ ŮɑŰŮ ůŰɞ ůəɘŮɟɧ 

ɛɏɟɞɠ ɛɘŬɠ ɢŮɘɟɞɡɟɔɘəɐɠ ˊŰɏɟɡɔŬɠ. Ƀɘ ŬůɗŮɜŮɑɠ ůŰŬ űɤŰŮɘɜɎ ŭɤɛɎŰɘŬ ŮəŰɏɗɖəŬɜ ůŮ 46% 

ɛŮɔŬɚɨŰŮɟɖ ɏɜŰŬůɖ űɤŰɧɠ Ŭˊɧ ŮəŮɑɜɞɡɠ ˊɞɡ ŮɑɢŬɜ ɛŮŰŬűŮɟɗŮɑ ůŰŬ ˊɘɞ ůəɞŰŮɘɜɎ ŭɤɛɎŰɘŬ. 

ɇŬ ŮɡɟɐɛŬŰŬ ɏŭŮɘɝŬɜ ɧŰɘ ɞɘ ˊɟɩŰɞɘ ŬɜɏűŮɟŬɜ ɚɘɔɧŰŮɟɞɡɠ ˊɧɜɞɡɠ əŬɘ ůŰɟŮɠ, əŬɘ ˊɐɟŬɜ 

22% ɚɘɔɧŰŮɟŬ ŬɜŬɚɔɖŰɘəɎ űɎɟɛŬəŬ, ɞŭɖɔɩɜŰŬɠ ɏŰůɘ ůŮ ɛŮɑɤůɖ Űɖɠ ŰɎɝɖɠ Űɞɡ 21% Űɤɜ 

űŬɟɛŬəŮɡŰɘəɩɜ ŭŬˊŬɜɩɜ. ŪŬ ˊɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ŰŬ ůəɘŮɟɎ ŭɤɛɎŰɘŬ Űɤɜ ŬůɗŮɜɩɜ 
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ˊɟɞɏəɡɣŬɜ, ɧŰŬɜ əŬŰŬůəŮɡɎůŰɖəŮ ɏɜŬ ɜɏɞ əŰɑɟɘɞ ŭɘˊɚɎ ˊɞɡ ŮɛˊɧŭɘůŮ Űɞ űɤɠ Űɞɡ ɐɚɘɞɡ ɜŬ 

űŰɎůŮɘ ŬɡŰɐ Űɖɜ ˊɚŮɡɟɎ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ. 

4.6.3 ȺˊɑŭɟŬůɖ ɇɞɡ ūɤŰɧɠ ɆŰɖɜ ɀŮɑɤůɖ ɇɖɠ ȾŬŰɎɗɚɘɣɖɠ ɇɤɜ ȷůɗŮɜɩɜ 

ȼ əŬŰɎɗɚɘɣɖ ŮɑɜŬɘ ɏɜŬ ůɞɓŬɟɧ, Ůɡɟɏɤɠ ŭɘŬŭŮŭɞɛɏɜɞ, əŬɘ ŭŬˊŬɜɖɟɧ ˊɟɧɓɚɖɛŬ ůŰɘɠ 

ŮɔəŬŰŬůŰɎůŮɘɠ ɡɔŮɘɞɜɞɛɘəɐɠ ˊŮɟɑɗŬɚɣɖɠ. ȰɜŬɠ ɛŮɔɎɚɞɠ ɧɔəɞɠ ůŰɞɘɢŮɑɤɜ əŬŰŬŭŮɘəɜɨŮɘ ɧŰɘ 

ɖ ɏəɗŮůɖ ůŮ ɏɜŰɞɜɞ ŰŮɢɜɖŰɧ ɐ űɡůɘəɧ űɤŰɘůɛɧ ŮɑɜŬɘ ɏɜŬɠ ŬˊɞŰŮɚŮůɛŬŰɘəɞɨɠ Űɟɧˊɞɡɠ 

ɛŮɑɤůɖɠ Űɤɜ űŬɘɜɧɛŮɜɤɜ Űɖɠ əŬŰɎɗɚɘɣɖɠ əŬɘ ɓɞɖɗɞɨɜ ŬɘůɗɖŰɎ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ 

ŭɘɎɗŮůɖɠ, Ŭəɧɛɖ əŬɘ ɔɘŬ ɎŰɞɛŬ ˊɞɡ ɜɞůɖɚŮɨɞɜŰŬɘ ɛŮ ůɞɓŬɟɐ əŬŰɎɗɚɘɣɖ. ȼ ŬˊɧŭŮɘɝɖ ɧŰɘ ɖ 

əŬŰɎɗɚɘɣɖ Űɤɜ ŬůɗŮɜɩɜ ɛŮɘɩɜŮŰŬɘ Ŭˊɧ Űɖɜ ɏəɗŮůɖ Űɞɡɠ ůŰɞ űɤɠ Űɖɠ ɖɛɏɟŬɠ ɡˊɞŭɖɚɩɜŮɘ 

Űɖ ůɖɛŬůɑŬ Űɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ əŬɘ Űɞɡ ɢɤɟɞŰŬɝɘəɞɨ ůɢŮŭɘŬůɛɧ Űɤɜ əŰɘɟɑɤɜ 

ˊŮɟɑɗŬɚɣɖɠ (Ulrich et al., 2006). 

Ƀɘ ɛɖɢŬɜɘůɛɞɑ ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ Űɞ űɤɠ ŬɜŬəɞɡűɑɕŮɘ ɐ ŬəɧɛŬ əŬɘ ɗŮɟŬˊŮɨŮɘ Űɖɜ 

əŬŰɎɗɚɘɣɖ ŭŮɜ ŮɑɜŬɘ ˊɚɐɟɤɠ əŬŰŬɜɞɖŰɞɑ. ɇɞ űɤɠ ˊɞɡ ŮɛˊɑˊŰŮɘ ůŰɞɜ ŬɛűɘɓɚɖůŰɟɞŮɘŭɐ 

ŮˊɖɟŮɎɕŮɘ Űɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ Ůˊɑűɡůɖ ŬŭɏɜŬ əŬɘ ŬɡŰɧɠ əŬŰŬůŰɏɚɚŮɘ ɐ əŬɗɡůŰŮɟŮɑ Űɖɜ 

ɏəəɟɘůɖ Űɖɠ ɛŮɚŬŰɞɜɑɜɖɠ, ɛŮɘɩɜɞɜŰŬɠ ɏŰůɘ Űɖɜ əŬŰɎɗɚɘɣɖ, ŬɡɝɎɜɞɜŰŬɠ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ 

ɖɛŮɟɖůɑŬɠ Ůɔɟɐɔɞɟůɖɠ, əŬɘ ɓŮɚŰɘɩɜɞɜŰŬɠ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ɨˊɜɞɡ (Martiny, 2004). ɆŮ ɏɜŬ 

Ɏɟɗɟɞ Űɞɡ Űɞ ȷɛŮɟɘəŬɜɘəɧ ˊŮɟɘɞŭɘəɧ ɊɡɢɘŬŰɟɘəɐɠ űŰɎɜŮɘ ůŰɞ ɘůɢɡɟɧ ůɡɛˊɏɟŬůɛŬ ɧŰɘ Űɞ 

űɡůɘəɧ űɤɠ ɔɘŬ Űɖ ɗŮɟŬˊŮɑŬ Űɖɠ ɛɖ ŮˊɞɢɘŬəɐɠ əŬɘ Űɖɠ ŮˊɞɢɘŬəɐɠ əŬŰɎɗɚɘɣɖɠ ŮɑɜŬɘ 

"ŬˊɞŰŮɚŮůɛŬŰɘəɧ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ŰŬ ɞˊɞɑŬ ɘůɞŭɡɜŬɛɞɨɜ ůŮ ɛɏɔŮɗɞɠ ɛŮ ŮəŮɑɜŬ Űɤɜ 

ˊŮɟɘůůɞŰɏɟɤɜ ŬɜŰɘəŬŰŬɗɚɘˊŰɘəɩɜ űŬɟɛŬəɞɗŮɟŬˊŮɘɩɜ " (Golden et al., 2005, ů.. 656). 

Ⱥˊɘˊɚɏɞɜ, ɖ ɏəɗŮůɖ ůŮ űɡůɘəɧ űɤŰɘůɛɧ ˊɟɞůűɏɟŮɘ Űɞ ůɖɛŬɜŰɘəɧ ˊɚŮɞɜɏəŰɖɛŬ ɧŰɘ ŮɜŮɟɔŮɑ 

ˊɞɚɨ ɔɟɖɔɞɟɧŰŮɟŬ Ŭˊɧ ɧ, Űɘ ŰŬ əɞɘɜɎ ŬɜŰɘəŬŰŬɗɚɘˊŰɘəɎ űɎɟɛŬəŬ. ȰɢŮɘ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ Űɞ 

űɤɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůŮɘ ůɖɛŬɜŰɘəɐ ɛŮɑɤůɖ Űɖɠ əŬŰɎɗɚɘɣɖɠ ɛŮŰɎ Ŭˊɧ ɚɘɔɧŰŮɟɞ Ŭˊɧ 2 

ŮɓŭɞɛɎŭŮɠ ɗŮɟŬˊŮɑŬɠ, Ůɜɩ ŰŬ ŬɜŰɘəŬŰŬɗɚɘˊŰɘəɎ űɎɟɛŬəŬ ɢɟŮɘɎɕɞɜŰŬɘ ŰɞɡɚɎɢɘůŰɞɜ 4-6 

ŮɓŭɞɛɎŭŮɠ ˊɟɘɜ ŰŬ ˊɟɩŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɑɜɞɡɜ ŮɛűŬɜɐ. 

ɆŮ ɛɘŬ ŬɜŬŭɟɞɛɘəɐ ɛŮɚɏŰɖ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŮ əŬɜŬŭɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ 

ŭɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ɞɘ ŮɜɐɚɘəŮɠ ŬůɗŮɜŮɑɠ ˊɞɡ ɜɞůɖɚŮɨɞɜŰŬɜ ɔɘŬ ůɞɓŬɟɐ əŬŰɎɗɚɘɣɖ ŮɑɢŬɜ 

ɛɘəɟɧŰŮɟɖ ŭɘɎɟəŮɘŬ ˊŬɟŬɛɞɜɐɠ əŬŰɎ ɏɜŬ ɛɏůɞ ɧɟɞ 2,6 ɖɛɏɟŮɠ, ŮɎɜ ɐŰŬɜ ůŮ ɖɚɘɧɚɞɡůŰŬ 

ŭɤɛɎŰɘŬ ˊŬɟɎ ůŮ ŭɤɛɎŰɘŬ ˊɞɡ ɐŰŬɜ ˊɎɜŰŬ ůŰɖ ůəɘɎ (Beauchemin & Hays, 1996). 

ɄŬɟɞɛɞɑɤɠ, ůŮ ɏɜŬ ɘŰŬɚɘəɧ ɜɞůɞəɞɛŮɑɞ ɓɟɏɗɖəŮ ɧŰɘ ɞɘ ŬůɗŮɜŮɑɠ ˊɞɡ ɜɞůɖɚŮɨɞɜŰŬɘ ɔɘŬ 

ŭɘˊɞɚɘəɐ əŬŰɎɗɚɘɣɖ ˊŬɟɏɛŮɘɜŬɜ əŬŰɎ ɛɏůɞ ɧɟɞ 3,7 ɛɏɟŮɠ ɚɘɔɧŰŮɟŮɠ Ŭɜ ŮɑɢŬɜ ŰɞˊɞɗŮŰɖɗŮɑ 

ůŮ ŬɜŬŰɞɚɘəɎ ŭɤɛɎŰɘŬ ˊɞɡ ŮəŰɑɗŮɜŰŬɘ ůŮ ɏɜŰɞɜɞ ˊɟɤɘɜɧ űɤɠ, ůŮ ůɨɔəɟɘůɖ ɛŮ Űɞɡɠ 
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ŬůɗŮɜŮɑɠ ůŰŬ ŭɡŰɘəɎ ŭɤɛɎŰɘŬ ˊɞɡ ɓɚɏˊɞɡɜ ɚɘɔɧŰŮɟɞ űɤɠ Űɞɡ ɐɚɘɞɡ(Benedetti, Ⱦɞɚɧɛˊɞ, 

Barbini, Campori, & Smeraldi, 2001). ȼ əŬŰɎɗɚɘɣɖ ŮɑɜŬɘ ɏɜŬ ůɞɓŬɟɧ ˊɟɧɓɚɖɛŬ ɧɢɘ ɛɧɜɞ 

ɔɘŬ Űɖɜ ɣɡɢɘəɐ ɡɔŮɑŬ Űɤɜ ŬůɗŮɜɩɜ, ŬɚɚɎ əŬɘ ɔɘŬ ŬɟəŮŰɏɠ ɎɚɚŮɠ əŬŰɖɔɞɟɑŮɠ ŬůɗŮɜɩɜ, ɧˊɤɠ 

ŰŬ ɎŰɞɛŬ ɛŮ əŬɟŭɘŬɔɔŮɘŬəɐ ɜɧůɞ əŬɘ əŬɟəɑɜɞ. ɀɘŬ ɏɟŮɡɜŬ ȾŬɜŬŭɘəɞɨ ɜɞůɞəɞɛŮɑɞɡ ůŮ 

ŬůɗŮɜŮɑɠ ɛŮ ɏɛűɟŬɔɛŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ ˊɟɞŰŮɑɜŮɘ ɧŰɘ ɞɘ ɔɡɜŬɑəŮɠ ŬůɗŮɜŮɑɠ ŮɑɢŬɜ ɛɘəɟɧŰŮɟɖ 

ŭɘɎɟəŮɘŬ ˊŬɟŬɛɞɜɐɠ, ŮɎɜ ŰŬ ŭɤɛɎŰɘŬ Űɞɡɠ ŮɑɢŬɜ ɖɚɘɧɚɞɡůŰŬ ɏɜŬɜŰɘ ůŬəɘŬůɛɏɜŬ ŬɜɞɑɔɛŬŰŬ 

ˊŬɟŬɗɨɟɤɜ (Beauchemin & Hays, 1998). ɆŰɖɜ ɑŭɘŬ ɛŮɚɏŰɖ, ɖ ɗɜɖůɘɛɧŰɖŰŬ əŬɘ ůŰŬ ŭɨɞ 

űɨɚŬ ɐŰŬɜ ɢŬɛɖɚɧŰŮɟɖ ůŰŬ ɖɚɘɧɚɞɡůŰŬ ŭɤɛɎŰɘŬ ůŮ ůɢɏůɖ ɛŮ ŰŬ ůəɘŮɟɎ ɓɞɟɘɜɎ ŭɤɛɎŰɘŬ. 

4.6.4 ɀŮɑɤůɖ ɇɖɠ ȹɘɎɟəŮɘŬɠ ɁɞůɖɚŮɑŬɠ 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ůŰɞ əŮűɎɚŬɘɞ ˊɞɡ ŬűɞɟɎ Űɖɜ ɛŮɑɤůɖ Űɖɠ əŬŰɎɗɚɘɣɖɠ, ɖ 

ɏəɗŮůɖ ůŰɞɜ ɐɚɘɞ ɏɢŮɘ ŬɜŬűŮɟɗŮɑ ɜŬ ŮˊɖɟŮɎɕŮɘ Űɖɜ ŭɘɎɟəŮɘŬ ˊŬɟŬɛɞɜɐɠ Űɤɜ ŬůɗŮɜɩɜ ůŰɞ 

ɜɞůɞəɞɛŮɑɞ. ɀɘŬ ŮɟŮɡɜɖŰɘəɐ ɞɛɎŭŬ ɛŮɚɏŰɖůŮ Űɖɜ ŮˊɑŭɟŬůɖ Űɖɠ ˊɞůɧŰɖŰŬɠ Űɞɡ űɡůɘəɞɨ 

űɤŰɧɠ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ ɜɞůɖɚŮɑŬɠ Űɤɜ ŬůɗŮɜɩɜ ɛŮ ɛɞɜɞˊɞɚɘəɐ əŬɘ ŭɘˊɞɚɘəɐ ŭɘŬŰŬɟŬɢɐ. 

ȹɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ɞɘ ŭɘˊɞɚɘəɞɑ ŬůɗŮɜŮɑɠ ˊɞɡ ɛŮŰŬűŮɟɗɐəŬɜ ůŮ űɤŰŮɘɜɎ, ɛŮ ɛɏŰɤˊɞ ˊɟɞɠ 

ŰŬ ŬɜŬŰɞɚɘəɎ ŭɤɛɎŰɘŬ (ˊɞɡ ŮəŰɑɗŮɜŰŬɘ ůŰɞ ɎɛŮůɞ ɖɚɘŬəɧ űɤɠ Űɞ ˊɟɤɑ) ŮɑɢŬɜ 3.67 ɖɛɏɟŮɠ 

ɛɘəɟɧŰŮɟɖ ɛɏůɖ ˊŬɟŬɛɞɜɐ ůŰɞ ɜɞůɞəɞɛŮɑɞ Ŭˊɧ Űɞɡɠ ŬůɗŮɜŮɑɠ ůŮ ŭɤɛɎŰɘŬ ɛŮ ŭɡŰɘəɧ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ (Benedetti et al., 2001). Ƀɘ Beauchemin əŬɘ Hays (1996) ŬɜɏɚɡůŬɜ ŰŬ 

ŭŮŭɞɛɏɜŬ ŭɡɞ ɢɟɧɜɤɜ Űɖɠ ɣɡɢɘŬŰɟɘəɐɠ ɛɞɜɎŭŬɠ əŬɘ ŭɘŬˊɑůŰɤůŬɜ ɧŰɘ ɞɘ ŬůɗŮɜŮɑɠ ůŰŬ 

ɖɚɘɧɚɞɡůŰŬ ŭɤɛɎŰɘŬ ˊŬɟɏɛŮɘɜŬɜ əŬŰɎ ɛɏůɞ ɧɟɞ 2,6 ɖɛɏɟŮɠ ɚɘɔɧŰŮɟɞ Ŭˊɧ ŬɡŰɞɨɠ ůŰŬ 

ŬɜɐɚɘŬ ŭɤɛɎŰɘŬ. ɆŮ ɛɘŬ Ɏɚɚɖ ɛŮɚɏŰɖ, ɞɘ ŮɟŮɡɜɖŰɏɠ ŮɝɏŰŬůŬɜ Űɖ ŭɘɎɟəŮɘŬ ˊŬɟŬɛɞɜɐɠ əŬɘ 

Űɞ ˊɞůɞůŰɧ ɗɜɖůɘɛɧŰɖŰŬɠ Ŭˊɧ 628 ŬůɗŮɜŮɑɠ ɛŮ ɏɛűɟŬɔɛŬ Űɞɡ ɛɡɞəŬɟŭɑɞɡ, ɞɘ ɞˊɞɑɞɘ ɐŰŬɜ 

ŰɡɢŬɑŬ ɛɞɘɟŬůɛɏɜɞɘ ůŮ ɖɚɘɧɚɞɡůŰɖ əŬɘ ůŮ ůəɞŰŮɘɜɎ ŭɤɛɎŰɘŬ. Ƀɘ ŬůɗŮɜŮɑɠ ůŰŬ ɖɚɘɧɚɞɡůŰŬ 

ŭɤɛɎŰɘŬ ŮɑɢŬɜ ɛɘəɟɧŰŮɟɖ ŭɘɎɟəŮɘŬ ˊŬɟŬɛɞɜɐɠ Ŭˊɧ ŬɡŰɞɨɠ ůŰɞ ůəɞŰŮɘɜɧ, ɛŮ ɛɘŬ ˊɘɞ 

ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ɔɘŬ Űɘɠ ɔɡɜŬɑəŮɠ ŬůɗŮɜŮɑɠ (2,3 ɖɛɏɟŮɠ ůŮ ɖɚɘɧɚɞɡůŰŬ ŭɤɛɎŰɘŬ ɏɜŬɜŰɘ 

3,3 ɖɛɏɟŮɠ ůŰŬ ůəɞŰŮɘɜɎ ŭɤɛɎŰɘŬ) (Beauchemin &Hays, 1998). ɇɞ ˊɞůɞůŰɧ ɗɜɖůɘɛɧŰɖŰŬɠ 

ůŰŬ ɖɚɘɧɚɞɡůŰŬ ŭɤɛɎŰɘŬ ɐŰŬɜ Ůˊɑůɖɠ ɢŬɛɖɚɧŰŮɟɞ Ŭˊɧ ŬɡŰɧ ůŰŬ ůəɞŰŮɘɜɎ (21/293 

ɖɚɘɧɚɞɡůŰŬ ɏɜŬɜŰɘ 39/335 ůəɞŰŮɘɜɎ). ɄŬɟɎɚɚɖɚŬ ɘŬŰɟɘəɎ əɏɜŰɟŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ 

ɗŮɟɛɧŰŮɟŬ əŬɘ ɝɖɟɧŰŮɟŬ əɚɑɛŬŰŬ ŮɑɢŬɜ ɛɘəɟɧŰŮɟŮɠ ŭɘɎɟəŮɘŮɠ ˊŬɟŬɛɞɜɐɠ, əŬɘ ŬɡŰɎ ůŮ ˊɘɞ 

ɣɡɢɟɎ  
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4.6.5 ȼ Ɇɡɛɓɞɚɐ ɇɞɡ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ɆŰɖɜ ȽəŬɜɞˊɞɑɖůɖ ɇɤɜ ȺɟɔŬɕɞɛɏɜɤɜ 

Ƀɘ Mrockzek, Mikitarian, Vieira, əŬɘ Rotrius (2005) ŭɘŮɝɐɔŬɔŬɜ ɛɑŬ ŭɘŬŭɘəŰɡŬəɐ 

ɏɟŮɡɜŬ ůŰɞ ˊɟɞůɤˊɘəɞɨ ˊɞɡ ŮɟɔɎɕɞɜŰŬɜ ůŮ ɏɜŬ ˊɟɞůűɎŰɤɠ əŬŰŬůəŮɡŬůɛɏɜɞ əŰɑɟɘɞ əŬɘ 

ŭɘŬˊɑůŰɤůŬɜ ɧŰɘ Űɞ űɡůɘəɧ űɤɠ Űɤɜ ɜɏɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ ŮɑɢŮ Űɘɠ ˊɘɞ ɗŮŰɘəɏɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ůŰɖɜ ŮɟɔŬůɘŬəɐ ɕɤɐ, ŬəɞɚɞɡɗɞɨɛŮɜɖ Ŭˊɧ Űɖ ɕɤɜŰŬɜɐ 

ɛɞɡůɘəɐ ůŰɞ Ŭɑɗɟɘɞ. ɀɘŬ Ɏɚɚɖ ɛŮɚɏŰɖ ŭɘŬˊɑůŰɤůŮ ɧŰɘ Űɞ ˊɟɞůɤˊɘəɧ ˊɞɡ ŮəŰɑɗŮŰŬɘ 

ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 3 ɩɟŮɠ ůŰɞ űɤɠ Űɖɠ ɖɛɏɟŬɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɓɎɟŭɘŬɠ ŮɑɢŮ 

ɛŮɔŬɚɨŰŮɟɖ ɘəŬɜɞˊɞɑɖůɖ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ŮɟɔŬůɑŬɠ Ŭˊɧ Űɞ ˊɟɞůɤˊɘəɧ ɛŮ ɚɘɔɧŰŮɟɖ 

ɏəɗŮůɖ ůŰɞ űɤɠ Űɖɠ ɖɛɏɟŬɠ (Alimoglu & Donmez, 2005). ɆŮ ɛɘŬ ɛŮɚɏŰɖ ˊɞɡ ůɡɜɏəɟɘɜŮ 

ɛɘŬ ˊŬɚɘɎ əŬɘ ɛɘŬ ɜɏŬ ˊŰɏɟɡɔŬ ɣɡɢɘŬŰɟɘəɐɠ ˊŮɟɑɗŬɚɣɖɠ, ɞɘ Tyson, Lambert, əŬɘ Beattie 

(2002) əŬŰɏɚɖɝŬɜ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ɖ ɜɏŬ ˊŰɏɟɡɔŬ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ 

ŮˊŬɔɔŮɚɛŬŰɘəɐ ɘəŬɜɞˊɞɑɖůɖ, ˊɘɗŬɜɧɜ ɚɧɔɤ Űɖɠ Ŭˊɞɛɧɜɤůɖɠ Űɤɜ ɜɞůɞəɧɛɤɜ ˊɞɡ 

ˊɟɞəɚɐɗɖəŮ Ŭˊɧ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɢɩɟɞ ˊɞɡ Űɞɡɠ ŭɘŬŰɏɗɖəŮ əŬɘ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ɗŬɚɎɛɤɜ 

ŮɝɏŰŬůɖɠ, ˊŬɟɎ Űɖɜ ɏɚɚŮɘɣɖ ˊɟɞůɤˊɘəɞɨ ůŰɖ ɜɏŬ ˊŰɏɟɡɔŬ əɚɑɛŬŰŬ ŮɑɢŬɜ ɛŮɔŬɚɨŰŮɟŮɠ 

ˊŮɟɘɧŭɞɡɠ ˊŬɟŬɛɞɜɐɠ Űɞ ɢŮɘɛɩɜŬ əŬɘ Űɞ űɗɘɜɧˊɤɟɞ. 

4.7 Ƀɘ ɓŬůɘəɏɠ ɖɚŮəŰɟɘəɏɠ ŮɜŮɟɔŮɘŬəɏɠ əŬŰŬɜŬɚɩůŮɘɠ ůŮ ɜɞůɞəɞɛŮɑŬ 

ɇŬ ɜɞůɞəɞɛŮɑŬ ŮɑɜŬɘ ɛŮɔɎɚɞɘ əŬŰŬɜŬɚɤŰɏɠ ŮɜɏɟɔŮɘŬɠ ůŰɞɜ əŰɘɟɘŬəɧ ŰɞɛɏŬ. ȼ 

ŮɜŮɟɔŮɘŬəɐ əŬŰŬɜɎɚɤůɖ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖɜ əɎɚɡɣɖ ŰɤɜɖɚŮəŰɟɘəɩɜ ŬɜŬɔəɩɜ əɡɟɑɤɠ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰŬ ɛŮɟɘəɎ űɞɟŰɑŬ, ɤɠ Ŭəɞɚɞɨɗɤɠ: űɤŰɘůɛɧɠ, ŬɜŮɚəɡůŰɐɟŮɠ, 

ɟŮɡɛŬŰɞŭɧŰŮɠ, əŬŰŬɜɎɚɤůɖ Űɞɡ ůɡɔəɟɞŰɐɛŬŰɞɠˊɚɨůɖɠ ɟɞɨɢɤɜ, əŬŰŬɜɎɚɤůɖ Űɞɡ ɢɩɟɞɡ 

ˊɟɞŮŰɞɘɛŬůɑŬɠ ɔŮɡɛɎŰɤɜ, ɘŬŰɟɘəɧɠ Ůɝɞˊɚɘůɛɧɠ,əɚɘɛŬŰɘůɛɧɠ əŬɘ ŬŮɟɘůɛɧɠ. 

4.7.1 ȼ əŬŰŬɜɎɚɤůɖ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɔɘŬ űɤŰɘůɛɧ 

Ƀ űɤŰɘůɛɧɠ ŮɑɜŬɘ Ŭˊɧ ŰŬ ɛŮɔŬɚɨŰŮɟŬ ɖɚŮəŰɟɘəɎ űɞɟŰɑŬ ůŮ ɏɜŬ ɜɞůɞəɞɛŮɑɞ 

əŬɘ́ɞůɞŰɘəɎ əŬɚɨˊŰŮɘ ˊŮɟɑˊɞɡ Űɞ 30-50% Űɖɠ ůɡɜɞɚɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŮɜŮɟɔŮɘŬəɐɠ 

əŬŰŬɜɎɚɤůɖɠ.ȼ ŮɜɏɟɔŮɘŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ űɤŰɘůɛɧ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ Ŭˊɧŭɞůɖ 

Űɤɜ ɚŬɛ́Űɐɟɤɜ əŬɘ Ŭˊɧ Űɘɠ ɩɟŮɠ ɢɟɐůɖɠ.Ƀɘ ˊɞɚɚɏɠ ɩɟŮɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ɚŬɛˊŰɐɟɤɜ ůŰŬ 

ɜɞůɞəɞɛŮɑŬ, ŰɡˊɘəɎ 4000-5000 ɩɟŮɠůŮ ŭɤɛɎŰɘŬ ŬůɗŮɜɩɜ əŬɘ ɧɚɞ Űɞ ɢɟɧɜɞ ůŮ ɢɩɟɞɡɠ 

ŬɜŬɛɞɜɐɠ, ŬɜŮɚəɡůŰɐɟŮɠ, əɚɘɛŬəɞůŰɎůɘŬ əŬɘ ɢɩɟɞɡɠ ůɡɜɎɗɟɞɘůɖɠ, əɎɜɞɡɜ Űɞɜ Ŭəɟɘɓɐ 

ůɢŮŭɘŬůɛɧ Űɞɡ űɤŰɘůɛɞɨ, əŬɗɩɠ əŬɘ Űɖɜ ɡɣɖɚɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɞɡ, ůɖɛŬɜŰɘəɞɨɠ 

ˊŬɟɎɔɞɜŰŮɠ ɔɘŬ Űɖɜ ˊɞɘɧŰɖŰŬ ŰɞɡűɤŰɘůɛɞɨ əŬɗɩɠ əŬɘ Űɖɜ ɡɣɖɚɐ ŮɜŮɟɔŮɘŬəɐ Űɞɡ 

Ŭˊɧŭɞůɖ.Ƀ űɤŰɘůɛɧɠ Ůɜɧɠ ɢɩɟɞɡ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ űɤŰŮɘɜɐ ɘůɢɨ Űɤɜ ɚŬɛˊŰɐɟɤɜ ˊɞɡ 



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

98 

 

ŭɘŬɗɏŰŮɘ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ˊɟɞɓɚɏˊŮŰŬɘ ɜŬ ŮɔəŬŰŬůŰŬɗɞɨɜ űɤŰɘůŰɘəɎ ɛŮ ɚɡɢɜɑŮɠ 

űɗɞɟɘůɛɞɨ, ŰɧŰŮ ŬˊŬɘŰŮɑŰŬɘ űɤŰɞŰŮɢɜɘəɐ ɛŮɚɏŰɖ ůŰɖɜ ɞˊɞɑŬ ɏɢɞɡɜ ůɖɛŬůɑŬ: ɖ ɢɟɐůɖ Űɤɜ 

ɢɩɟɤɜ, ɞɘ ɢɟɤɛŬŰɘůɛɞɑ Űɤɜ ŮˊɘűŬɜŮɘɩɜ Űɤɜ ɢɩɟɤɜ əŬɘ ɖ ŭɘŮɨɗɡɜůɖ Űɖɠ űɤŰŮɘɜɐɠ ŭɏůɛɖɠ 

Űɤɜ űɤŰɘůŰɘəɩɜ  

ɆŰɖ ɀ. ȸɟŮŰŰŬɜɑŬ ɖ ŮŰɐůɘŬ əŬŰŬɜɎɚɤůɖ ɔɘŬ űɤŰɘůɛɧ ɛŮ ɚŬɛˊŰɐɟŮɠ űɗɞɟɘůɛɞɨ ůŮ 

ɜɞůɞəɞɛŮɑŬ ŮɑɜŬɘ ůɡɜɐɗɤɠ 20kWh/m2.Ƀɘ Űɘɛɏɠ Űɖɠ əŬŰŬɜɎɚɤůɖɠ ɔɘŬ űɤŰɘůɛɧ ˊɞɘəɑɚɚɞɡɜ 

Ŭˊɧ ɢɩɟŬ ůŮ ɢɩɟŬ ůɖɛŬɜŰɘəɎ.ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ŰŬ ɆɞɡɖŭɘəɎ ɜɞůɞəɞɛŮɑŬ əŬŰŬɜŬɚɩɜɞɡɜ 

37kWh/m2, Ůɜɩ ŰŬ ɃɚɚŬɜŭɘəɎ ɜɞůɞəɞɛŮɑŬ əŬŰŬɜŬɚɩɜɞɡɜ ˊŮɟɑˊɞɡ 60kWh/m2.Ⱥˊɑůɖɠ, ɖ 

ŮŰɐůɘŬ ŮɜŮɟɔŮɘŬəɐəŬŰŬɜɎɚɤůɖ ůŰŬ ũŬɚɚɘəɎ ɜɞůɞəɞɛŮɑŬ ɛŮŰŬɓɎɚɚŮŰŬɘ Ŭˊɧ 34 ɏɤɠ 39 

kWh/m2. 

ɆŰŬ ȺɚɚɖɜɘəɎ ɜɞůɞəɞɛŮɑŬ ɞ űɤŰɘůɛɧɠ əŬɚɨˊŰŮɘ Űɞ 17% Űɖɠ ɖɚŮəŰɟɘəɐɠ 

ŮɔəŬŰŮůŰɖɛɏɜɖɠ ɖɚŮəŰɟɘəɐɠ ɘůɢɨɞɠ. ȼ ɛɏůɖ ŮŰɐůɘŬ ŮɜŮɟɔŮɘŬəɐ əŬŰŬɜɎɚɤůɖ ɔɘŬ űɤŰɘůɛɧ 

ůŮ ɜɞůɞəɞɛŮɑŬ Űɖɠ ȺɚɚɎŭŬɠ ŮɑɜŬɘ Űɖɠ ŰɎɝŮɤɠ Űɤɜ 35 ɏɤɠ 52,1kWh/m2.ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɖ 

ŮɜŮɟɔŮɘŬəɐ əŬŰŬɜɎɚɤůɖ ɚɧɔɤ űɤŰɘůɛɞɨ ůŰɖɜ ȺɚɚɎŭŬ ŮɑɜŬɘɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ ŬɡŰɐ ˊɞɡ 

ŮɛűŬɜɑɕŮŰŬɘ ůŰɖ ũŬɚɚɑŬ, ɏůŰɤ əŬɘ Ŭɜ ɖ ɖɚɘɞűɎɜŮɘŬ ůŰɖɜȺɚɚɎŭŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 

ŬɡŰɐɜ Űɖɠ ũŬɚɚɑŬɠ. 

ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ, ɖ ŮɜŮɟɔŮɘŬəɐ əŬŰŬɜɎɚɤůɖ ɔɘŬ űɤŰɘůɛɧ ŮɑɜŬɘ: 1) 40kWh/m2Űɞ ɏŰɞɠ 

ɔɘŬ ɧɚŬ ŰŬ ȺɚɚɖɜɘəɎ ɜɞůɞəɞɛŮɑŬ, ŬɜŮɝɎɟŰɖŰŬ əɚɘɛŬŰɘəɐɠ ɕɩɜɖɠ, ˊɞɡ əŰɑůɗɖəŬɜ Ŭˊɧ Űɞ 

1981 ɛɏɢɟɘ Űɞ 2001 əŬɘ 2) 45kWh/m2Űɞ ɏŰɞɠ ɔɘŬ ŰŬ ɜɞůɞəɞɛŮɑŬ ˊɞɡ əŰɑůɗɖəŬɜ ɛŮŰɎ Űɞ 

2001. 
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ȾȺūȷȿȷȽɃ 5: ȽɄɄɃȾɅȷɇȺȽɃ ȾȷȽ 

ȷȿȺɂȷɁȹɅȷɆ 

5.1 Ƚ́ ˊɞəɟɎŰŮɘɞ 

ü ȽůŰɞɟɘəɐ ȷɜŬŭɟɞɛɐ 

ɁɞůɞəɞɛŮɑɞ Ʉɟɞůűɡɔɩɜ ȷɗɖɜɩɜ (1922 - 1935) 

ɇɞ Ůˊɑ Űɖɠ ȿŮɤűɧɟɞɡ ȸŬůɘɚɑůůɖɠ ɆɞűɑŬɠ əŰɑɟɘɞ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ ɁɞůɞəɞɛŮɑɞɡ 

ȷɗɖɜɩɜ əŰɑůɗɖəŮ ůŰɞ Űɏɚɞɠ Űɞɡ 19ɞɡ Ŭɘɩɜɞɠ əŬɘ ůŰɏɔŬůŮ Űɞ ɀŬɟɎůɚŮɘɞ ɉɖɛŮɑɞ ɛɏɢɟɘ Űɘɠ 

Ŭɟɢɏɠ Űɞɡ ȷ\' ȸŬɚəŬɜɘəɞɨ ˊɞɚɏɛɞɡ ( 1912 ). ɇɞ ɞɑəɖɛŬ ŬɡŰɧ ůɨɛűɤɜŬ ɛŮ Űɘɠ " 

ȷɜŬɛɜɐůŮɘɠ ( 1867-1957 ) " ɇɞɡ ɀŬɟɑɜɞɡ ũŮɟɞɡɚɎɜɞɡ " ŮɑɢŮ ɛŮŰŬŰɟŬˊŮɑ Ůɘɠ ˊɟɞůɤɟɘɜɧɜ 

ɁɞůɞəɞɛŮɑɞɜ əŬɘ ŮɑɢŮɜ ŬˊɞəŰɐůŮɘ ŮˊŬɟəŮɑɠ ŮɔəŬŰŬůŰɎůŮɘɠ ɢŮɘɟɞɡɟɔŮɑɤɜ əŬɘ Ɏɚɚɤɜ 

ɢɩɟɤɜ. ȷɡŰɧ ŮˊŮŰŮɨɢɗɖ əŬŰɎ ŰŬɠ ŬɟɢɎɠ Űɞɡ ɄɟɩŰɞɡ ȸŬɚəŬɜɘəɞɨ Ʉɞɚɏɛɞɡ ɛŮ Űɖɜ 

ŬɛɏɟɘůŰɞɜ űɟɞɜŰɑŭŬ Űɖɠ Ʉɟɘɔəɘˊɑůůɖɠ ŰɧŰŮ ɆɞűɑŬɠ, Űɞɡ ȹɘŬŭɧɢɞɡ əŬɘ Űɞɡ ɛɖɢŬɜɘəɞɨ 

ȷɚŮɝɎɜŭɟɞɡ ȻŬɢŬɟɑɞɡ, ɧůŰɘɠ ˊŬɟɏůɢŮɜ Ŭɛɏůɤɠ Ůə Űɞɡ əŬŰŬůŰɐɛŬŰɧɠ Űɞɡ ɧɚŬɠ ŰŬɠ 

ŬɜŬɔəŬɑŬɠ ŮɔəŬŰŬůŰɎůŮɘɠ ɡŭɟŬɡɚɘəɩɜ,ɖɚŮəŰɟɘəɩɜ Ůɘŭɩɜ, ə.Ű.ɚ. ɋɟɔŬɜɩɗɖ ɞɨŰɤɠ 

ŮɝŬɑɟŮŰɞɜ ɁɞůɞəɞɛŮɑɞɜ ɧˊɞɡ ŮɔəŬŰŮůŰɎɗɖ ɖ ȷˊɞůŰɞɚɐ Űɞɡ ũŮɟɛŬɜɘəɞɨ Ⱥɟɡɗɟɞɨ 

ɆŰŬɡɟɞɨ ɡˊɧ Űɞɜ Coenen, ɛŮŰɏˊŮɘŰŬ əŬɗɖɔɖŰɐɜ Ůɘɠ Űɞ ɀɨɜůŰŮɟ Űɖɠ ȸŮůŰűŬɚɑŬɠ. ɀŮŰɎ Űɖɜ 

ŬɜŬɢɩɟɖůɘɜ Űɞɡ ũŮɟɛŬɜɘəɞɨ Ⱥɟɡɗɟɞɨ ɆŰŬɡɟɞɨ, ˊŬɟɏɛŮɘɜŮɜ ŰɞɨŰɞ əŬɗ ɞɚŬ ŰŬ ɛŮŰɏˊŮɘŰŬ 

ɏŰɖ, ɤɠ ɆŰɟŬŰɘɤŰɘəɧɜ ɁɞůɞəɞɛŮɑɞɜ ɡˊɧ ůŰɟŬŰɘɤŰɘəɐɜ ŭɘɞɑəɖůɘɜ." 

ɇɞ ɏŰɞɠ 1922 ɛŮŰɎ Űɖɜ ɀɘəɟŬůɘŬŰɘəɐ əŬŰŬůŰɟɞűɐ ŮˊɘŰɎůůŮŰŬɘ Űɞ ˊɟɞŬɜŬűŮɟɗɏɜ ȹ\' 

ɆŰɟŬŰɘɤŰɘəɧ ɁɞůɞəɞɛŮɑɞ əŬɘ ɛŮ ɓŬůɘɚɘəɧ ȹɘɎŰŬɔɛŬ ɘŭɟɨŮŰŬɘ Ůɘɠ Űɞɜ ɑŭɘɞ ɢɩɟɞ Űɞ " 

ɁɞůɞəɞɛŮɑɞ Ʉɟɞůűɨɔɤɜ ȷɗɖɜɩɜ " ( ūȺȾ 214 Ű. ȷ\' 3-8-1923 ). 
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ȺɘəɧɜŬ 5.1 ūȺȾ 214 Ű. ȷ\' 3-8-1923 

 

ɇɞ ɁɞůɞəɞɛŮɑɞ Ʉɟɞůűɨɔɤɜ ȷɗɖɜɩɜ ůɡɔəɏɜŰɟɤůŮ ŰɧŰŮ ˊɞɚɚɞɨɠ ɘŬŰɟɞɨɠ ɛŮ ɛŮɔɎɚɖ 

ŮɛˊŮɘɟɑŬ Ŭˊɧ ŰŬ ɁɞůɞəɞɛŮɑŬ Űɖɠ ȾɤɜůŰŬɜŰɘɜɞɨˊɞɚɖɠ əŬɘ Űɖɠ Ɇɛɨɟɜɖɠ. 

ɇɖɜ ȹɘŮɨɗɡɜůɖ Űɞɡ ɁɞůɞəɞɛŮɑɞɡ Ʉɟɞůűɨɔɤɜ ȷɗɖɜɩɜ Ŭˊɧ Űɖɠ ɘŭɟɨůŮɩɠ Űɞɡ, Űɖɜ 

ɞˊɞɑŬɜ ŭɘŬŰɐɟɖůŮ Ůˊɑ ɛɑŬɜ 25ŮŰɑŬɜ, ŬɜɏɚŬɓŮ ɞ ȷˊɧůŰɞɚɞɠ ɃɟűŬɜɑŭɖɠ, ȺˊɑŬŰɟɞɠ, Űɏɤɠ 

ŭɘŮɡɗɡɜŰɐɠ Űɞɡ ɆŰɟŬŰɘɤŰɘəɞɨ ɁɞůɞəɞɛŮɑɞɡ Ɇɛɨɟɜɖɠ, ɞ ɞˊɞɑɞɠ ŭɘŮŰɏɚŮůŮ əŬɘ Ɉˊɞɡɟɔɧɠ 

ɈɔɘŮɘɜɐɠ, ɄɟɧɜɞɘŬɠ əŬɘ ȷɜŰɘɚɐɣŮɤɠ. 

ɀŮ ˊɟɧůűŬŰɖ ŬˊɧűŬůɖ Űɞɡ ȹɘɞɘəɖŰɘəɞɨ Ɇɡɛɓɞɡɚɑɞɡ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ, ɛŮŰɎ Ŭˊɧ 

Ůɘůɐɔɖůɖ Űɞɡ ȹɘɞɘəɖŰɞɨ, ɞ ˊɟɞŬɨɚɘɞɠ ɢɩɟɞɠ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ ɞɜɞɛɎůɗɖ " ɄɚŬŰŮɑŬ 

ȷˊɞůŰɧɚɞɡ ɃɟűŬɜɑŭɖ ɄɟɩŰɞɡ ȹɘŮɡɗɡɜŰɞɨ Ʉɟɞůűɡɔɘəɞɨ ɁɞůɞəɞɛŮɑɞɡ ȷɗɖɜɩɜ ". 

ȷˊɧ Űɖɜ ŮűɖɛŮɟɑŭŬ " ȺɚŮɨɗŮɟɞ ȸɐɛŬ " Űɖɠ 2-10-1922 ˊŬɟŬŰɑɗŮŰŬɘ Ůɘŭɞˊɞɑɖůɘɠ Űɞɡ 

ɈˊɞɡɟɔŮɑɞɡ ɄŮɟɘɗɎɚɣŮɤɠ ɛŮ Űɖɜ ɞˊɞɑŬɜ əŬɚɞɨɜŰŬɘ ŭɘŬŰŮɚɏůŬɜŰŮɠ ɜɞůɞəɧɛɞɘ Ůɘɠ ŰŬ 

ŭɘɎűɞɟŬ ȺɚɚɖɜɘəɎ ɁɞůɞəɞɛŮɑŬ Űɖɠ ɀ. ȷůɑŬɠ,Ŭɜ Ůˊɘɗɡɛɞɨɜ ɜŬ ˊɟɞůɚɖűɗɞɨɜ ůŮ 

ɘŭɟɡɧɛŮɜŬ ˊɟɞůűɡɔɘəɎ ɜɞůɞəɞɛŮɑŬ, ɜŬ ˊŬɟɞɡůɘŬůɗɞɨɜ ůŰɞɜ ȹɘŮɡɗɡɜŰɐ " Űɞɡ Ůɜ 

ɀŬɟɎůɚŮɘɤ ɢɖɛŮɑɤ ɁɞůɞəɞɛŮɑɞɡ " ȷ. ɃɟűŬɜɑŭɖ. 

ɆŰɞ űɨɚɚɞ 331 Űɞɡ ˊɟɩŰɞɡ ɇɏɡɢɞɡɠ Űɖɠ ȺűɖɛŮɟɑŭɞɠ Űɖɠ ȾɡɓŮɟɜɐůŮɤɠ 

ŭɖɛɞůɘŮɨɗɖəŮ ɁɞɛɞɗŮŰɘəɧ ȹɘɎŰŬɔɛŬ Űɖɠ 21ɖɠ ɆŮˊŰŮɛɓɟɑɞɡ 1926 " ɄŮɟɑ ɃɟɔŬɜɩůŮɤɠ Űɞɡ 

ɁɞůɞəɞɛŮɑɞɡ Ʉɟɞůűɨɔɤɜ ȷɗɖɜɩɜ ". ȱŰŬɜ ɞ ˊɟɩŰɞɠ ɞɟɔŬɜɘůɛɧɠ Űɞɡ ɁɞůɞəɞɛŮɑɞɡ. 

ɀŮ Űɞ ȹɘɎŰŬɔɛŬ ŬɡŰɧ ɞɟɑɕɞɜŰŬɜ "ȷ1 ŭɘŬŰɘɗɏɛŮɜŬɘ ŭɘŬ Űɖɜ ɜɞůɖɚŮɑŬɜ Űɤɜ ŬɟɟɩůŰɤɜ 

əɚɑɜŬɘ Ůɘɠ ŰɟɘŬəɧůɘŬɠ ˊŮɜŰɐəɞɜŰŬ ". 

ɇɞ ɁɞůɞəɞɛŮɑɞ ŰɧŰŮ ŭɘɏɗŮŰŮ ŰŬ Ůɝɐɠ ɜɞůɖɚŮɡŰɘəɎ ŰɛɐɛŬŰŬ: 
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ɄŬɗɞɚɞɔɘəɧ, ɉŮɘɟɞɡɟɔɘəɧ, ɀŬɘŮɡŰɘəɧ əŬɘ ũɡɜŬɘəɞɚɞɔɘəɧ, ɃűɗŬɚɛɞɚɞɔɘəɧ, 

ɃɟɗɞˊŮŭɘəɧ, 

ȷəŰɘɜɞɚɞɔɘəɧ, ɄŬɘŭɘŬŰɟɘəɧ. 

ɀŮ Űɞɜ Ɂɧɛɞ 4071 ɞ ɞˊɞɑɞɠ ŭɖɛɞůɘŮɨɗɖəŮ Ůɘɠ Űɞ űɨɚɚɞ 94 Űɖɠ 9ɖɠ ɀŬɟŰɑɞɡ 1929 

Űɞɡ ɄɟɩŰɞɡ ɇŮɨɢɞɡɠ Űɖɠ ȺűɖɛŮɟɑŭɞɠ Űɖɠ ȾɡɓŮɟɜɐůŮɤɠ ɛŮ Űɞɜ ɞˊɞɑɞ Űɞ ɁɞůɞəɞɛŮɑɞ 

əŬŰɏůŰɖ Ɂɞɛɘəɧ Ʉɟɧůɤˊɞ ȹɖɛɞůɑɞɡ ȹɘəŬɑɞɡ, ˊɟɞůŮŰɏɗɖ əŬɘ ɀɘəɟɞɓɘɞɚɞɔɘəɧ ɇɛɐɛŬ. 

Ⱥɘɠ Űɞ űɨɚɚɞ 292 Űɖɠ 6ɖɠ ɆŮˊŰŮɛɓɟɑɞɡ 1934 Űɞɡ ˊɟɩŰɞɡ ŰŮɨɢɞɡɠ Űɖɠ ȺűɖɛŮɟɑŭɞɠ 

Űɖɠ ȾɡɓŮɟɜɐůŮɤɠ ŭɖɛɞůɘŮɨɗɖəŮ ȹɘɎŰŬɔɛŬ ɛŮ Űɞ ɞˊɞɑɞ ŮɔəɟɑɗɖəŮ "ȺůɤŰŮɟɘəɧɠ 

ȾŬɜɞɜɘůɛɧɠ Űɞɡ ɁɞůɞəɞɛŮɑɞɡ Ʉɟɞůűɨɔɤɜ ȷɗɖɜɩɜ" (ȾŬɗɖəɞɜŰɞɚɧɔɘɞ). 

ɀŮ Űɞ ȹɘɎŰŬɔɛŬ ŬɡŰɧ ˊɟɞůŮŰɏɗɖůŬɜ Ůɘɠ Űɖɜ ŭɘɎɟɗɟɤůɖ Űɞɡ ɁɞůɞəɞɛŮɑɞɡ: 

¶ ɁŮɡɟɞɚɞɔɘəɧ ɇɛɐɛŬ 

¶ ɋŰɞɟɟɘɜɞɚŬɟɡɔɔɞɚɞɔɘəɐ ɈˊɖɟŮůɑŬ 

¶ ȷűɟɞŭɘůɘɞɚɞɔɘəɐ - ȹŮɟɛŬŰɞɚɞɔɘəɐ ɈˊɖɟŮůɑŬ 

¶ Ƀɡɟɞɚɞɔɘəɐ ɈˊɖɟŮůɑŬ əŬɘ 

¶ ɃŭɞɜŰɘŬŰɟɘəɐ ɈˊɖɟŮůɑŬ 

ɀŮ Űɞ ȹɘɎŰŬɔɛŬ Űɖɠ 21 Ƚɞɡɚɑɞɡ 1935, Űɞ ɞˊɞɑɞ ŭɖɛɞůɘŮɨɗɖəŮ ůŰɞ űɨɚɚɞ 341 Űɞɡ 

ˊɟɩŰɞɡ ŰŮɨɢɞɡɠ Űɖɠ ȺűɖɛŮɟɑŭɞɠ Űɖɠ ȾɡɓŮɟɜɐůŮɤɠ, ŰŮɟɛŬŰɑůɗɖəŮ ɖ ɘůŰɞɟɘəɐ ŭɘŬŭɟɞɛɐ 

Űɞɡ ɁɞůɞəɞɛŮɑɞɡ Ʉɟɞůűɨɔɤɜ ȷɗɖɜɩɜ, Űɞ ɞˊɞɑɞ ɛŮŰɤɜɞɛɎůɗɖəŮ ůŮ "ȽˊˊɞəɟɎŰŮɘɞɜ 

ɁɞůɞəɞɛŮɑɞɜ ȷɗɖɜɩɜ". 
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ȺɘəɧɜŬ 5.2 ɇɞ ɁɞůɞəɞɛŮɑɞ ůŰɖɜ ȹŮəŬŮŰɑŬ Űɞɡ \'30 

ü Ƀɘ "ɄɟɤŰɘɏɠ" Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ 

ɆŰɖɜ 85ŮŰɐ ŭɘŬŭɟɞɛɐ Űɞɡ Űɞ ȽˊˊɞəɟɎŰŮɘɞ ɏɢŮɘ ɜŬ ŮˊɘŭŮɑɝŮɘ ˊɞɚɚɏɠ ˊɟɤŰɞˊɞɟɑŮɠ ůŮ 

ŮɡŬɑůɗɖŰɞɡɠ ŰɞɛŮɑɠ Űɖɠ ˊŮɟɑɗŬɚɣɖɠ ɧˊɤɠ: 

¶ Űɖɜ ɑŭɟɡůɖ Űɞɜ ɀɎɟŰɘɞ Űɞɡ 1952 Űɞɡ ȷ\' ɄŮɟɘűŮɟŮɘŬəɞɨ ȾɏɜŰɟɞɡ ȷɘɛɞŭɞůɑŬɠ 

¶ Űɞɡ ˊɟɩŰɞɡ ȾɏɜŰɟɞɡ ȷɘɛɞɟɟɞűɡɚɘəɩɜ ȷůɗŮɜɩɜ Űɞ ɏŰɞɠ 1962 

¶ Űɞɡ ˊɟɩŰɞɡ əɘɜɖŰɞɨ ůɡɜŮɟɔŮɑɞɡ Ŭɘɛɞɚɖɣɘɩɜ Űɞ ɏŰɞɠ 1962 

¶ Űɖɜ ɑŭɟɡůɖ Űɖɠ ɄɟɩŰɖɠ ȰŭɟŬɠ ȾŬɟŭɘɞɚɞɔɑŬɠ ůŰɖɜ ɢɩɟŬ Űɞ ɏŰɞɠ 1960 əŬɘ 

¶ Űɖɜ ɑŭɟɡůɖ Űɞɡ ɄɟɩŰɞɡ ȾŬɟŭɘɞɢŮɘɟɞɡɟɔɘəɞɨ ɇɛɐɛŬŰɞɠ ůŰɖɜ ɢɩɟŬ Űɞ ɏŰɞɠ 

1964 

 

ȷ' ɄŮɟɘűŮɟŮɘŬəɧ ȾɏɜŰɟɞ ȷɘɛɞŭɞůɑŬɠ ȷɗɖɜɩɜ ůŰɞ ȽˊˊɞəɟɎŰŮɘɞ ɁɞůɞəɞɛŮɑɞ 

ɇɞ ɏŰɞɠ 1951 ɞ ȾŬɗɖɔɖŰɐɠ ȷɟəɎɔŬɗɞɠ ũɞɨŰŬɠ, ȹɘŮɡɗɡɜŰɐɠ Űɖɠ ȸ\' ɄŬɜŮˊɘůŰɖɛɘŬəɐɠ 

ɄŬɗɞɚɞɔɘəɐɠ Ⱦɚɘɜɘəɐɠ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ əŬɘ ɄɟɧŮŭɟɞɠ Űɖɠ ɆɡɜŰɞɜɘůŰɘəɐɠ ȺˊɘŰɟɞˊɐɠ 

ȷɘɛɞŭɞůɑŬɠ, ŮɘůɖɔɐɗɖəŮ ůŰɞ ɈˊɞɡɟɔŮɑɞ ɈɔŮɑŬɠ Űɖɜ ɃɟɔɎɜɤůɖ Ⱥɗɜɘəɞɨ ȺɜɘŬɑɞɡ 

ɄɟɞɔɟɎɛɛŬŰɞɠ ȷɘɛɞŭɞůɑŬɠ ɔɘŬ Űɖ ɢɩɟŬ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɛɏɢɟɘ ŰɧŰŮ ŭŮɜ ɡűɑůŰŬŰɞ ɏɜŬ 

ɞɡůɘŬůŰɘəɧ ŮɜɘŬɑɞ ˊɟɧɔɟŬɛɛŬ. 

ɀŮŰɎ ŬɡŰɐ Űɖɜ Ůɘůɐɔɖůɖ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ůŰɞ ɈˊɞɡɟɔŮɑɞ ɈɔŮɑŬɠ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ɖ 

"Ⱥɗɜɘəɐ ɈˊɖɟŮůɑŬ ȷɘɛɞŭɞůɑŬɠ" əŬɘ ɛŮ ɓɎůɖ ŬɡŰɧ Űɞ ˊɟɧɔɟŬɛɛŬ ɘŭɟɨɗɖəŬɜ əŬɘ ɎɟɢɘůŮ 
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Ŭˊɧ Űɞ ɀɎɟŰɘɞ Űɞɡ 1952 ɖ ɚŮɘŰɞɡɟɔɑŬ ŰŮůůɎɟɤɜ ɄŮɟɘűŮɟŮɘŬəɩɜ ȾɏɜŰɟɤɜ ȷɘɛɞŭɞůɑŬɠ ɔɘŬ 

Űɖɜ əɎɚɡɣɖ Űɤɜ ŬɜŬɔəɩɜ ɧɚɖɠ Űɖɠ ɢɩɟŬɠ (ūȺȾ 21/31.1.1952). 

ɇŬ əɏɜŰɟŬ ŬɡŰɎ ɐŰŬɜ: 

¶ ȷ\' ɄŮɟɘűŮɟŮɘŬəɧ ȾɏɜŰɟɞ ȷɘɛɞŭɞůɑŬɠ ȷɗɖɜɩɜ ůŰɞ ȽˊˊɞəɟɎŰŮɘɞ ɁɞůɞəɞɛŮɑɞ 

¶ ȸ\' ɄŮɟɘűŮɟŮɘŬəɧ ȾɏɜŰɟɞ ȷɘɛɞŭɞůɑŬɠ ȷɗɖɜɩɜ ůŰɞ ɁɞůɞəɞɛŮɑɞ ȸŬůɘɚŮɨɠ 

ɄŬɨɚɞɠ 

¶ ɇɞ ɄŮɟɘűŮɟŮɘŬəɧ ȾɏɜŰɟɞ Űɞɡ ɄŮɘɟŬɘɎ ůŰɞ ɁɞůɞəɞɛŮɑɞ ȸŬůɑɚɘůůŬ ūɟŮɘŭŮɟɑəɖ 

¶ ɇɞ ɄŮɟɘűŮɟŮɘŬəɧ ȾɏɜŰɟɞ ȷɘɛɞŭɞůɑŬɠ ŪŮůůŬɚɞɜɑəɖɠ ůŰɞ ȾŮɜŰɟɘəɧ 

ɁɞůɞəɞɛŮɑɞ 

ɇɞ ˊɟɩŰɞ ȾɏɜŰɟɞ ȷɘɛɞɟɟɞűɘɚɘəɩɜ ȷůɗŮɜɩɜ Űɖɠ ɉɩɟŬɠ ɛŬɠ 

ɇɞ ɏŰɞɠ 1956 ŬˊɞŰŮɚŮɑ ůŰŬɗɛɧ ɔɘŬ Űɖɜ ɗŮɟŬˊŮɡŰɘəɐ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ 

Ŭɘɛɞɟɟɞűɘɚɘəɩɜ ŬůɗŮɜɩɜ Űɖɠ ɢɩɟŬɠ ŭɘɧŰɘ ˊŬɟŬůəŮɡɎɕŮŰŬɘ Ŭˊɧ Űɞ ȾɏɜŰɟɞ ȷɘɛɞŭɞůɑŬɠ Űɞɡ 

ȽˊˊɞəɟŬŰŮɑɞɡ Űɞ ɛɧɜɞ əŬŰ\' ŮəŮɑɜɖ Űɖɜ Ůˊɞɢɐ ɗŮɟŬˊŮɡŰɘəɧ ɔɘ\' ŬɡŰɞɨɠ ɛɏůɞ, Űɞ "ˊɟɧůűŬŰŬ 

əŬŰŮɣɡɔɛɏɜɞ ˊɚɎůɛŬ". 

ɉɎɟɘɠ ůŮ ŬɡŰɧ Űɞ ˊɚɎůɛŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɐŭɖ Űɞ 1957 ɖ 1ɖ ŮˊɘŰɡɢɐɠ ɢŮɘɟɞɡɟɔɘəɐ 

ŮˊɏɛɓŬůɖ ůŮ Ŭɘɛɞɟɟɞűɘɚɘəɧ ŬůɗŮɜɐ. 

ȿɧɔɤ Űɖɠ ŬɜŬɔəŬɘɧŰɖŰŬɠ ůɡůŰɖɛŬŰɘəɐɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ əŬɘ ŬɜŰɘɛŬŰɩˊɘůɖɠ ŬɡŰɩɜ 

Űɤɜ ŬůɗŮɜɩɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Űɞ ɏŰɞɠ 1960 ɛŮ Ɉˊɞɡɟɔɘəɐ ŬˊɧűŬůɖ ɞ ˊɟɩŰɞɠ əŬɘ ɛɞɜŬŭɘəɧɠ 

ɏɤɠ Űɞ ɏŰɞɠ 1971 ɆŰŬɗɛɧɠ ȷɘɛɞɟɞűɡɚɘəɩɜ ȷůɗŮɜɩɜ Űɖɠ ɢɩɟŬɠ, ɞ ɞˊɞɑɞɠ ŮɜŰɎůůŮŰŬɘ ůŰɞ 

ȾɏɜŰɟɞ ȷɘɛɞŭɞůɑŬɠ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ ɁɞůɞəɞɛŮɑɞɡ. Ƀ ɆŰŬɗɛɧɠ ŬɡŰɧɠ ˊɟɞůűɏɟŮɘ ŭɤɟŮɎɜ 

ŭɘɎɔɜɤůɖ əŬɘ ˊŮɟɑɗŬɚɣɖ, Ŭˊɧ Űɞ ŭŮ 1961 ŭɤɟŮɎɜ ŮɘůŬɔɤɔɐ ŬɡŰɩɜ ŬɜɎ ˊɎůŬ ůŰɘɔɛɐ Űɞɡ 

24ɩɟɞɡ. 
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ȺɘəɧɜŬ 5.3 ɇɞ ˊɟɩŰɞ ŰɟɑˊŰɡɢɞ ˊɞɡ əɡəɚɞűɧɟɖůŮ ůŰɖɜ ȺɚɚɎŭŬ ɛŮ ɞŭɖɔɑŮɠ ˊɟɞɠ Űɞɡɠ Ŭɘɛɞɟɟɞűɘɚɘəɞɨɠ 

  ɇɞ ˊɟɩŰɞ əɘɜɖŰɧ ůɡɜŮɟɔŮɑɞ Ŭɘɛɞɚɖɣɘɩɜ ůŰɖ ɢɩɟŬ ɛŬɠ 

ɇɞ ɏŰɞɠ 1962 Ůŭɤɟɐɗɖ ůŰɞ ȾɏɜŰɟɞ ȷɘɛɞŭɞůɑŬɠ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ Ŭˊɧ Űɖɜ Ⱥɗɜɘəɐ 

ɈˊɖɟŮůɑŬ ȷɘɛɞŭɞůɑŬɠ Űɖɠ ũŬɚɚɑŬɠ Űɞ ˊɟɩŰɞ ůŰɖ ɢɩɟŬ ɛŬɠ Ůɘŭɘəɧ ŬɡŰɞəɑɜɖŰɞ ɔɘŬ 

ŬɘɛɞɚɖɣɑŮɠ, ɛŮ 10 əɚɑɜŮɠ əŬɘ ɛŮ ɣɡɔŮɑɞ ŭɡɜŬŰɧŰɖŰŬɠ ůɡɜŰɐɟɖůɖɠ 600 ɛɞɜɎŭɤɜ ŬɑɛŬŰɞɠ, 

ɛŮ ŬɡŰɞŭɨɜŬɛɖ ˊŬɟŬɔɤɔɐ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ. 

   
ȺɘəɧɜŬ 5.4 ɇɞ ˊɟɩŰɞ ȷɡŰɞəɑɜɖŰɞ Űɞɡ ȾɘɜɖŰɞɨ ɆɡɜŮɟɔŮɑɞɡ ȷɘɛɞɚɖɣɑŬɠ, ŭɤɟŮɎ Űɖɠ ũŬɚɚɘəɐɠ ȾɡɓŮɟɜɐůŮɤɠ, ůŰɞ ȷ\' 

ɄŮɟɘűŮɟŮɘŬəɧ ȾɏɜŰɟɞ ȷɘɛɞŭɞůɑŬɠ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ ɛŮ Űɞ ˊɟɞůɤˊɘəɧ Űɞɡ (Ⱦɧɟɘɜɗɞɠ, 1963) 

ȷ\' ȾŬɟŭɘɞɚɞɔɘəɐ Ⱦɚɘɜɘəɐ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ 

ɇɞ ɏŰɞɠ 1954 ɛŮ Űɞ Ɂ.ȹ. 3008 əŬɗɘŮɟɩɜŮŰŬɘ ɖ əŬɟŭɘɞɚɞɔɑŬ ůŰɖɜ ȺɚɚɎŭŬ ɤɠ 

ŬɜŮɝɎɟŰɖŰɖ ŮɘŭɘəɧŰɖŰŬ. 
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ɇɞ ɏŰɞɠ 1958 ŮɔəɟɑɗɖəŮ əŬɘ ˊɟɞəɖɟɨɢɗɖəŮ ɏŭɟŬ əŬɟŭɘɞɚɞɔɑŬɠ ůŰɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

ȷɗɖɜɩɜ, ɖ ɞˊɞɑŬ ŮŭɟŮɨŮɘ ůŰɞ ȽˊˊɞəɟɎŰŮɘɞ ɁɞůɞəɞɛŮɑɞ ȷɗɖɜɩɜ ɛŬɕɑ ɛŮ Űɞ ɞɛɩɜɡɛɞ 

ŮɟɔŬůŰɐɟɘɞ. 

ɄɟɩŰɞɠ ȾŬɗɖɔɖŰɐɠ əŬɘ ȹɘŮɡɗɡɜŰɐɠ Űɖɠ Ⱦɚɘɜɘəɐɠ ŮɝŮɚɏɔɖ Űɞ ɏŰɞɠ 1961 ɞ ũŮɩɟɔɘɞɠ 

ɀɘɢŬɖɚɑŭɖɠ, ɛŮ ůˊɞɡŭɏɠ ůŰɖɜ ũŬɚɚɑŬ, ɞ ɞˊɞɑɞɠ əŬŰŮɑɢŮ Űɖɜ ɏŭɟŬ Ůˊɑ ɛɑŬ ŭŮəŬŮŰɑŬ. 

ȷɡŰɧɜ ŭɘŮŭɏɢɗɖ ɞ ȹɖɛɐŰɟɖɠ ȷɡɔɞɡůŰɎəɖɠ əŬɘ Űɞɜ ŰŮɚŮɡŰŬɑɞɜ ɞ ə. ɄŬɨɚɞɠ 

ɇɞɡŰɞɡɕŬɠ. 

ɇɞ ɏŰɞɠ 1961 Ůˊɑ ɀɘɢŬɖɚɑŭɖ, ɏɔɘɜŮ əŬɘ ɖ ˊɟɩŰɖ ŰŮɢɜɖŰɐ ɓɖɛŬŰɞŭɧŰɖůɖ əŬɟŭɘɎɠ Ůɜɩ 

Űɞ ɏŰɞɠ 1971 ɘŭɟɨɗɖəŮ Űɞ ŮɟɔŬůŰɐɟɘɞ ŬɜŬɘɛɎəŰɤɜ ŭɘŬɔɜɤůŰɘəɩɜ ɛŮɗɧŭɤɜ. 

ɇɞ ˊɟɩŰɞ ȾŬɟŭɘɞɢŮɘɟɞɡɟɔɘəɧ ɇɛɐɛŬ 

ɇɞ ɏŰɞɠ 1964 ɛŮ Űɞ ūȺȾ 134 Űɖɠ 14 ȷɡɔɞɨůŰɞɡ 1964 ɘŭɟɨɗɖəŮ ůŰɞ ȽˊˊɞəɟɎŰŮɘɞ 

ɁɞůɞəɞɛŮɑɞ ɖ ˊɟɩŰɖ Ⱦɚɘɜɘəɐ ɉŮɘɟɞɡɟɔɘəɐɠ ŪɩɟŬəɞɠ ůŰɖɜ ɢɩɟŬ. 

ȼ ŬɜŬˊŬɚŬɑɤůɖ Űɞɡ ɄŬɟŬŭɞůɘŬəɞɨ ȾŰɘɟɑɞɡ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ 

ɀŮ Űɖɜ ɡˊ\' Ŭɟɑɗɛ. 13179/971/19.4.1976 ŬˊɧűŬůɖ Űɞɡ ŰɧŰŮ Ɉˊɞɡɟɔɞɨ ɄɞɚɘŰɘůɛɞɨ 

əŬɘ ȺˊɘůŰɖɛɩɜ Ⱦɤɜ/ɜɞɡ ɇɟɡˊɎɜɖ Űɞ Ůˊɑ Űɖɠ ȿŮɤűɧɟɞɡ ȸŬůɘɚɑůůɖɠ ɆɞűɑŬɠ əŰɑɟɘɞ Űɞɡ 

ɁɞůɞəɞɛŮɑɞɡ ɢŬɟŬəŰɖɟɑůɗɖəŮ ɤɠ ɞɑəɖɛŬ "ɢɟɐɕɞɜ Ůɘŭɘəɐɠ əɟŬŰɘəɐɠ ˊɟɞůŰŬůɑŬɠ" əŬɗ\' 

ɧůɞɜ ŬˊɞŰŮɚŮɑ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŭŮɑɔɛŬ Űɞɡ 19ɞɡ Ŭɘɩɜɞɠ. 

Ⱥɜ ŰɞɨŰɞɘɠ ŭŮɜ ŮɑɢŮ ɔɑɜŮɘ əɎˊɞɘŬ ůɞɓŬɟɐ ˊɟɞůˊɎɗŮɘŬ ŬɜŬˊŬɚŬɑɤůɐɠ Űɞɡ ɛŮ 

ŬˊɞŰɏɚŮůɛŬ ɖ ůŰɏɔɖ Űɞɡ əŰɘɟɑɞɡ ɜŬ ɏɢŮɘ ˊŬɟɞɡůɘɎůŮɘ ɓɏɚɞɠ əɎɛɣɖɠ əŬɘ ɜŬ ɏɢɞɡɜ 

əŬŰŬɟɟŮɨůŮɘ ŮɝɤŰŮɟɘəɎ ŮˊɘɢɟɑůɛŬŰŬ. 

ȺɡŰɡɢɩɠ ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ Űɞ ȲŭɟɡɛŬ "ɆŰŬɨɟɞɠ ɁɘɎɟɢɞɠ" əŬɘ 

ɖ Ⱥɗɜɘəɐ ɇɟɎˊŮɕŬ Űɖɠ ȺɚɚɎŭɞɠ ɏůŰŮɟɝŬɜ ůŮ ɏəəɚɖůɖ Űɞɡ ȹɘɞɘəɖŰɞɨ Űɞɡ ɁɞůɞəɞɛŮɑɞɡ əŬɘ 

Űɞɜ ūŮɓɟɞɡɎɟɘɞ Ů.ɏ. ŮɜɏəɟɘɜŬɜ ɛŮɔɎɚɞɡ ɨɣɞɡɠ ŭɤɟŮɏɠ ɔɘŬ Űɖɜ ŬɜŰɘəŬŰɎůŰŬůɖ Űɖɠ ůŰɏɔɖɠ 

əŬɘ Űɖɜ ŬˊɞəŬŰɎůŰŬůɖ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ŰɞɘɢɞˊɞɘɑŬɠ. 
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ȺɘəɧɜŬ 5.5 ȷˊɧ Űɖ ɕɤűɧɟɞ Űɞɡ ˊŬɟŬŭɞůɘŬəɞɨ əŰɖɟɑɞɡ 

5.2 ũ.ɁɞůɞəɞɛŮɑɞ ȷɚŮɝɎɜŭɟŬ 

ɇɞ ũŮɜɘəɧ ɁɞůɞəɞɛŮɑɞ ȷɗɖɜɩɜ çȷɚŮɝɎɜŭɟŬè ŬɜɐəŮɘ ůŰɖ 1ɖ ɈɔŮɘɞɜɞɛɘəɐ 

ɄŮɟɘűɏɟŮɘŬ ȷɗɖɜɩɜ. ȰɢŮɘ ˊŮɟɎůŮɘ ˊɎɜɤ Ŭˊɧ ɛɘůɧɠ ŬɘɩɜŬɠ Ŭˊɧ Űɖɜ ɑŭɟɡůɖ Űɞɡ 

ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè. ȳɚŬ ŬɡŰɎ ŰŬ ɢɟɧɜɘŬ Űɞ ũ.Ɂ.ȷ. çȷɚŮɝɎɜŭɟŬè ŮɝŮɚɑɢɗɖəŮ əŬɘ 

ůɐɛŮɟŬ ŬˊɞŰŮɚŮɑ ɘŬŰɟɘəɧ, ɜɞůɖɚŮɡŰɘəɧ, ŮəˊŬɘŭŮɡŰɘəɧ əŬɘ ŮɟŮɡɜɖŰɘəɧ əɏɜŰɟɞ Űɧůɞ ůŰɖ 

ɀŬɘŮɡŰɘəɐ əŬɘ ũɡɜŬɘəɞɚɞɔɑŬ ɧůɞ əŬɘ ůŰɖɜ ɄŬɗɞɚɞɔɑŬ əŬɘ ȾŬɟŭɘɞɚɞɔɑŬ. ɀŮ Űɖ 

ɛŬəɟɧɢɟɞɜɖ ŮɛˊŮɘɟɑŬ Űɞɡ əŬɘ Űɞ əŬŰŬɟŰɘůɛɏɜɞ ɘŬŰɟɘəɧ əŬɘ ɜɞůɖɚŮɡŰɘəɧ ˊɟɞůɤˊɘəɧ, Űɞ 

ɁɞůɞəɞɛŮɑɞ ůŰɏəŮŰŬɘ ůŰɞ ˊɚŮɡɟɧ ɧɚɤɜ Űɤɜ ŬůɗŮɜɩɜ ŮˊɘŭɘɩəɞɜŰŬɠ Űɖ ˊŬɟɞɢɐ ɘŬŰɟɘəɩɜ 

ɡˊɖɟŮůɘɩɜ ɛŮ Ůɡɗɨɜɖ əŬɘ ŬɜɗɟɤˊɘɎ. 

 
ȺɘəɧɜŬ 5.6 ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè 1954 

 

ü ȽůŰɞɟɘəɐ ȷɜŬŭɟɞɛɐ 

Ȱɢɞɡɜ ˊŮɟɎůŮɘ ůɢŮŭɧɜ 54 ɢɟɧɜɘŬ Ŭˊɧ Űɖɜ ɑŭɟɡůɖ Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè. 

ȳɚŬ ŬɡŰɎ ŰŬ ɢɟɧɜɘŬ Űɞ ũ.Ɂ.ȷ. çȷɚŮɝɎɜŭɟŬè ŮɝŮɚɑɢɗɖəŮ əŬɘ ůɐɛŮɟŬ ŬˊɞŰŮɚŮɑ ɘŬŰɟɘəɧ, 

ɜɞůɖɚŮɡŰɘəɧ, ŮəˊŬɘŭŮɡŰɘəɧ əŬɘ ŮɟŮɡɜɖŰɘəɧ əɏɜŰɟɞ Űɧůɞ ůŰɖ ɀŬɘŮɡŰɘəɐ əŬɘ ũɡɜŬɘəɞɚɞɔɑŬ 

ɧůɞ əŬɘ ůŰɖɜ ˊŬɗɞɚɞɔɑŬ əŬɘ əŬɟŭɘɞɚɞɔɑŬ. ɂŮŰɡɚɑɔɞɜŰŬɠ Űɞ əɞɡɓɎɟɘ Űɖɠ ɘůŰɞɟɑŬɠ ŬɟəŮŰɎ 
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ɢɟɧɜɘŬ ˊɑůɤ, Ŭɠ ɛŬɠ ŮˊɘŰɟŬˊŮɑ ɜŬ ŬɜŬŰɟɏɝɞɡɛŮ ůŰɞ ˊŬɟŮɚɗɧɜ ɔɘŬ ɜŬ ŭɞɨɛŮ Ŭˊɧ ˊɞɨ 

ɝŮəɑɜɖůŮ ɖ ɧɚɖ ˊɟɞůˊɎɗŮɘŬ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè. 

ü Ɇəɞˊɧɠ əŬɘ ɑŭɟɡůɖ ɀŬɘŮɡŰɖɟɑɞɡ 

ȼ ˊɟɞůŰŬůɑŬ Űɖɠ ɛɖŰɏɟŬɠ əŬɘ Űɞɡ ˊŬɘŭɘɞɨ ŬɜŬɔɜɤɟɑůŰɖəŮ Ŭˊɧ ɧɚɞɡɠ Űɞɡɠ 

ŮɡɜɞɛɞɨɛŮɜɞɡɠ ɚŬɞɨɠ ɧŰɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬˊɞŰŮɚŮɑ Űɖɜ ɛɏɟɘɛɜŬ əɎɗŮ ɄɞɚɘŰŮɑŬɠ. ȳɚŮɠ ɞɘ 

ȾɡɓŮɟɜɐůŮɘɠ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ, ˊɟɞůˊɎɗɖůŬɜ ɜŬ ɘŭɟɨůɞɡɜ ɀŬɘŮɡŰɘəɏɠ əŬɘ 

ũɡɜŬɘəɞɚɞɔɘəɏɠ Ⱦɚɘɜɘəɏɠ. ȺɡɜɧɖŰɞ ɐŰŬɜ ɧŰɘ ɖ ůˊɞɡŭŬɘɧŰɖŰŬ ɛɘŬɠ ɀŬɘŮɡŰɘəɐɠ əŬɘ 

ũɡɜŬɘəɞɚɞɔɘəɐɠ Ⱦɚɘɜɘəɐɠ ɗŬ ŬˊŬůɢɞɚɞɨůŮ əŬɘ Űɞɡɠ ɘŭɟɡŰɏɠ Űɞɡ Ⱥɚɚɖɜɘəɞɨ əɟɎŰɞɡɠ. ȼ 

ˊɟɩŰɖ Ⱥɚɚɖɜɘəɐ Ⱦɡɓɏɟɜɖůɖ Űɞɡ ȸŬůɘɚɘɎ ȳɗɤɜŬ ůɡɜɏůŰɖůŮ, ůŰŬ Űɏɚɖ ˊŮɟɑˊɞɡ Űɞɡ 1835 

Űɞ Ůɜ ȷɗɐɜŬɘɠ ɀŬɘŮɡŰɐɟɘɞ , ůɡɜŮˊɩɠ Űɞ ŬɟɢŬɘɧŰŮɟɞ ɁɞůɞəɞɛŮɘŬəɧ ȲŭɟɡɛŬ Ŭˊɧ Űɖɠ 

ůɡůŰɎůŮɤɠ Űɞɡ Ⱥɚɚɖɜɘəɞɨ əɟɎŰɞɡɠ. ɀŮŰɎ ŭŮ Űɖɜ ɑŭɟɡůɖ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ Űɞ ɏŰɞɠ 1836, 

ɛŮ Űɞ ȸ.ȹ. Űɖɠ 28ɖɠ ūŮɓɟɞɡŬɟɑɞɡ 1838, ůɡůŰɎɗɖəŮ Űɞ Ůɜ ȷɗɐɜŬɘɠ ȹɖɛɧůɘɞ ɀŬɘŮɡŰɖɟɑɞɡ, 

Űɞ ɞˊɞɑɞ ůɡɜŰɖɟŮɑŰɞ ɛŮ ŭŬˊɎɜŮɠ Űɞɡ ȾɟɎŰɞɡɠ əŬɘ ɡˊɧ Űɖɜ ŭɘŮɨɗɡɜůɖ Űɞɡ ŮəɎůŰɞŰŮ 

ȾŬɗɖɔɖŰɐ Űɖɠ ɀŬɘŮɡŰɘəɐɠ ũɡɜŬɘəɞɚɞɔɑŬɠ. Ɇəɞˊɧɠ ŭŮ Űɞɡ ȹɖɛɧůɘɞɡ ɀŬɘŮɡŰɖɟɑɞɡ ɐŰŬɜ ɖ 

ɛɧɟűɤůɖ Űɤɜ ɛŬɘɩɜ, ɖ Ɏůəɖůɖ Űɤɜ űɞɘŰɖŰɩɜ Űɖɠ ɘŬŰɟɘəɐɠ əŬɘ ɖ ŭɤɟŮɎɜ ˊŮɟɑɗŬɚɣɖ Űɤɜ 

Ŭˊɧɟɤɜ Ⱥɚɚɖɜɑŭɤɜ ɛɖŰɏɟɤɜ. ũɘŬ Űɖ ůɨůŰŬůɖ əŬɘ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ȹɖɛɧůɘɞɡ ɀŬɘŮɡŰɖɟɑɞɡ 

ɖ ŬɜɎɔəɖ ŮˊɏɓŬɚŮ Űɖɜ ŮɔəŬŰɎůŰŬůɐ Űɞɡɠ ůŮ ɘŭɘɤŰɘəɐ ɞɘəɑŬ, ɛŮ Ůɜɞɑəɘɞ. ȹŮɜ ŮɑɜŬɘ ɔɜɤůŰɧ 

ˊɞɡ ůŰŮɔɎůŰɖəŮ Űɞ ˊɟɩŰɞ ȹɖɛɧůɘɞ ɀŬɘŮɡŰɐɟɘɞ. ɇɞ 1858 ɓɟɑůəŮŰŬɘ ŮɔəŬŰŮůŰɖɛɏɜɞ ůŰɖɜ 

ɞɘəɑŬ Űɞɡ ɉɟɘůŰɞŭɞɨɚɞɡ Ⱥɡɗɡɛɑɞɡ, Űɞ ɞˊɞɑɞ əɚɖɟɞŭɞŰɐɗɖəŮ ůŰɞ ɄŬɜŮˊɘůŰɐɛɘɞ. 

ȿŮɘŰɞɡɟɔɞɨůŬɜ ŭɏəŬ əɚɑɜŮɠ ɞɘ ɞˊɞɑŮɠ ɐŰŬɜ ŬɟəŮŰɏɠ ɛɏɢɟɘ əŬɘ Űɞ 1860. 

ü ȼ ŬɜɏɔŮɟůɖ ɘŭɘɧəŰɖŰɞɡ ȽŭɟɨɛŬŰɞɠ ɀŬɘŮɡŰɖɟɑɞɡ ï ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè 

ȾɎɗŮ ˊɟɞůˊɎɗŮɘŬ ˊɞɡ ɔɘɜɧŰŬɜ ɔɘŬ Űɖɜ ɑŭɟɡůɖ ɀŬɘŮɡŰɖɟɑɞɡ ůŮ ɘŭɘɤŰɘəɐ ɞɘəɑŬ ɏˊŮűŰŮ 

ůŰɞ əŮɜɧ əŬɘ ɏɔɘɜŮ əŬŰŬɜɞɖŰɧ ɧŰɘ ɐŰŬɜ ɖ ɢŮɑɟɘůŰɖ ˊɟɞůɤɟɘɜɐ ɚɨůɖ. ȱŰŬɜ ɚɞɘˊɧɜ 

ŮˊɘŰŬəŰɘəɐ ɖ ŬɜɎɔəɖ ɨˊŬɟɝɖɠ ɀŬɘŮɡŰɖɟɑɞɡ ůŮ ŭɖɛɧůɘɞ ɘŭɘɧəŰɖŰɞ ɢɩɟɞ. ȷɟɤɔɞɑ ůŰɖɜ ɘŭɏŬ 

ŬɡŰɐ ɐŰŬɜ ɞɘ əŬɗɖɔɖŰɏɠ Űɖɠ ɀŬɘŮɡŰɘəɐɠ əŬɘ ɞɘ ŮəɎůŰɞŰŮ ˊɟɡŰɎɜŮɘɠ, ɞɘ ɞˊɞɑɞɘ ŬɜɏɚŬɓŬɜ 

Űɖɜ ɑŭɟɡůɖ ɛŮɔɎɚɞɡ ɀŬɘŮɡŰɖɟɑɞɡ ŬɜŰɎɝɘɞɡ Űɞɡ ˊɟɞɞɟɘůɛɞɨ Űɞɡ. ɆɢŮŭɧɜ ɏɜŬɜ ŬɘɩɜŬ 

ŬɟɔɧŰŮɟŬ əŬɘ ɛŮŰɎ Ŭˊɧ ŬɜŰɑɝɞŮɠ əŬɘ ŬɜɡˊɏɟɓɚɖŰŮɠ ˊŮɟɘůŰɎůŮɘɠ əŬɘ ŬŭɘɎɚŮɘˊŰŮɠ 

ˊɟɞůˊɎɗŮɘŮɠ Űɞ ɧɜŮɘɟɞ ɏɔɘɜŮ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ. ȷɡŰɏɠ Űɘɠ ˊɟɞůˊɎɗŮɘŮɠ, ˊɞɡ ɏɔɘɜŬɜ, ɗŬ 

ˊŬɟŬɗɏůɞɡɛŮ ůŰɖ ůɡɜɏɢŮɘŬ, ɛŮ ɢɟɞɜɞɚɞɔɘəɐ ůŮɘɟɎ. 

ȼ ˊɟɩŰɖ ˊɟɞůˊɎɗŮɘŬ ɑŭɟɡůɖɠ Űɞɡ ɏɔɘɜŮ Űɞ 1888 əŬɘ ɞűŮɑɚŮŰŬɘ ůŰɞɜ ŰɧŰŮ ɄɟɨŰŬɜɖ 

ŬŮɑɛɜɖůŰɞ əŬɗɖɔɖŰɐ ŪŮɧŭɤɟɞ ȷűŮɜŰɞɨɚɖ, ɞ ɞˊɞɑɞɠ ŬɔɤɜɑůŰɖəŮ ɛŮ ˊŮɑůɛŬ əŬɘ ɛŮɔɎɚɞ 
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űŬɜŬŰɘůɛɧ ɔɘŬ Űɖɜ ɑŭɟɡůɖ Űɞɡ, ŬɚɚɎ ŭɡůŰɡɢɩɠ ŮəŮɑɜɖ ɖ ˊɟɞůˊɎɗŮɘŬ ŬˊɏŰɡɢŮ Ůɝ 

ɞɚɞəɚɐɟɞɡ. 

ȼ ŭŮɨŰŮɟɖ ˊɟɞůˊɎɗŮɘŬ ɏɔɘɜŮ ɛɘŬ ŭŮəŬŮŰɑŬ ɛŮŰɎ, Űɞ 1898 Ŭˊɧ Űɞɜ ɄɟɨŰŬɜɖ 

ŬŮɑɛɜɖůŰɞ əŬɗɖɔɖŰɐ Ɇ. ɀŬɔɔɑɜŬ ɖ ɞˊɞɑŬ ŬˊɏɓɚŮˊŮ ůŰɖɜ ɑŭɟɡůɖ ɀŬɘŮɡŰɖɟɑɞɡ ɛŮ Űɞ ɧɜɞɛŬ 

çɀŬɘŮɡŰɐɟɘɞ ȷɚŮɝɎɜŭɟŬè. ȼ ɘůŰɞɟɑŬ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ ŮəŮɑɜɖɠ ɏɢŮɘ ɤɠ Ůɝɐɠ: ɇɞ 1892 

ŮɝŬɘŰɑŬɠ Űɞɡ ˊɟɧɤɟɞɡ ɗŬɜɎŰɞɡ Ŭˊɧ ŮəɚŬɛɣɑŬ əŬŰɎ Űɞ ŭŮɨŰŮɟɞ ŰɞəŮŰɧ, Űɖɠ ɄɟɘɔəɑˊɘůůŬɠ 

ȷɚŮɝɎɜŭɟŬɠ, ȹɞɨəɘůůŬɠ Űɖɠ ɅɤůɑŬɠ, ŰɟɑŰɞɡ Űɏəɜɞɡ Űɞɡ ȸŬůɘɚɏɤɠ ũŮɤɟɔɑɞɡ ȷ, 

ŬˊɞűŬůɑůŰɖəŮ Ŭˊɧ Űɞɜ ŰɧŰŮ ɄɟɨŰŬɜɖ ɄŬɨɚɞɡ ȽɤɎɜɜɖ ɖ ɑŭɟɡůɖ çũŮɜɘəɞɨ ɁɞůɞəɞɛŮɑɞɡè 

ɛŮ ɚŮɘŰɞɡɟɔɑŬ Űɟɘɩɜ ɓŬůɘəɩɜ ȽŬŰɟɘəɩɜ əɚɘɜɘəɩɜ, ɄŬɗɞɚɞɔɘəɐɠ, ɉŮɘɟɞɡɟɔɘəɐɠ əŬɘ 

ɀŬɘŮɡŰɘəɐɠ. ȺŰůɘ ɚɞɘˊɧɜ ůɡɜŮůŰɐɗɖ ŮˊɘŰɟɞˊɐ ŮɟɎɜɤɜ, ɖ ɞˊɞɑŬ ůɡɜɏɚŮɝŮ 80.000 ŭɟŬɢɛɏɠ. 

ūɡůɘəɧ ɐŰŬɜ Űɞ ůɨɜɞɚɞ Űɤɜ ŭɟŬɢɛɩɜ ŬɡŰɩɜ, ɜŬ ɛɖɜ ŮˊŬɟəŮɑ ɔɘŬ Űɖɜ ɑŭɟɡůɖ ũŮɜɘəɞɨ 

ɁɞůɞəɞɛŮɑɞɡ. ȷəɞɚɞɨɗɖůŮ ɧɛɤɠ ŰɧŰŮ ɖ ŬɜɏɔŮɟůɖ Ŭˊɧ ŭɤɟŮɎ Űɤɜ ŬˊɞɗŬɜɧɜŰɤɜ 

əŬɗɖɔɖŰɩɜ Űɖɠ ȽŬŰɟɘəɐɠ ůɢɞɚɐɠ ȷɘɔɘɜɐŰɞɡ əŬɘ ȷɟŮŰŬɑɞɡ, Űɤɜ ŭɨɞ ɁɞůɞəɞɛŮɑɤɜ 

ȷɘɔɘɜɐŰŮɘɞɡ ůŬɜ ɄŬɗɞɚɞɔɘəɐ əɚɘɜɘəɐ əŬɘ ȷɟŮŰŬɑŮɘɞɡ ůŬɜ ɢŮɘɟɞɡɟɔɘəɐ əɚɘɜɘəɐ. ɀŮŰɎ Űɖɜ 

ɑŭɟɡůɖ Űɤɜ ŭɨɞ ɁɞůɞəɞɛŮɑɤɜ ɞ ŰɧŰŮ ˊɟɨŰŬɜɖɠ ɀŬɔɔɑɜŬɠ ɗŮɩɟɖůŮ ůəɧˊɘɛɞ ɜŬ ˊɟɞŰŮɑɜŮɘ 

Űɖɜ ɑŭɟɡůɖ ɛɧɜɞ ɀŬɘŮɡŰɘəɐɠ əɚɘɜɘəɐɠ. ɀŮŰɎ Ŭˊɧ ˊɞɚɚɏɠ ŮɜɏɟɔŮɘŮɠ əŬɘ ɛŮ Űɖɜ Ŭɟɤɔɐ Űɞɡ 

ɈˊɞɡɟɔŮɑɞɡ ɄŬɘŭŮɑŬɠ, Űɞ ɏŰɞɠ 1898 ŬɔɞɟɎůŰɖəŮ ɞɘəɧˊŮŭɞ ŭɑˊɚŬ ůŰɞ ȷɟŮŰŬɑŮɘɞ 

ɁɞůɞəɞɛŮɑɞ, ɔɘŬ Űɖɜ ɑŭɟɡůɖ ɀŬɘŮɡŰɖɟɑɞɡ. ȾŬŰŬɟŰɑůŰɖəŮ Űɞ ůɢɏŭɘɞ Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ əŬɘ 

Űɞ ɏŰɞɠ 1904 Ůˊɑ ˊɟɡŰŬɜŮɑŬɠ Ƚ. ȺɡŰŬɝɑŬ ɛŮŰŬɓɘɓɎůŰɖəŮ ůŬɜ ŭɤɟŮɎ , Űɞ ɞɘəɧˊŮŭɞ ˊɞɡ ŮɑɢŮ 

ŬɔɞɟŬůŰŮɑ ɔɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ůŰɖɜ ˊɚɐɟɖ əɡɟɘɧŰɖŰŬ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ɛŮ Űɖɜ 

ɡˊɞɢɟɏɤůɖ ɜŬ ɘŭɟɨůŮɘ ɀŬɘŮɡŰɐɟɘɞ ůŰɖ ɛɜɐɛɖ Űɖɠ ˊɟɘɔəɑˊɘůůŬɠ ȷɚŮɝɎɜŭɟŬɠ . 

ȼ ŰɟɑŰɖ ˊɟɞůˊɎɗŮɘŬ ɏɔɘɜŮ Űɞ 1901 Ůˊɑ ɄɟɡŰɎɜŮɤɠ Ⱦ. ɀɖŰůɞˊɞɡɚɞɡ əŬɘ ɞűŮɑɚŮŰŬɘ 

ůŰɞɜ əŬɗɖɔɖŰɐ ȹ. ȾɧɜůɞɚŬ ɞ ɞˊɞɑɞɠ ɏˊŮɘůŮ Űɞɜ Ⱥɗɜɘəɧ ȺɡŮɟɔɏŰɖ ȷɜŭɟɏŬ Ɇɡɔɔɟɧ ɜŬ 

ŬɜŬɚɎɓŮɘ Űɖɜ ŬɜɏɔŮɟůɖ Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ ůŰɞ ɞɘəɧˊŮŭɞ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ. ȺɝŬɘŰɑŬɠ ɧɛɤɠ 

Űɞɡ ˊɟɧɤɟɞɡ ɗŬɜɎŰɞɡ Űɞɡ Ůɗɜɘəɞɨ ŮɡŮɟɔɏŰɖ əŬɘ ŬɡŰɐ ɖ ˊɟɞůˊɎɗŮɘŬ ɛŬŰŬɘɩɗɖəŮ. 

ȼ ŰɏŰŬɟŰɖ ˊɟɞůˊɎɗŮɘŬ ɏɔɘɜŮ Űɞ 1908 ɖ ɞˊɞɑŬ ɞűŮɑɚŮŰŬɘ ůŰɞɜ ŰɧŰŮ ˊɟɨŰŬɜɖ ɀ. 

ȾŬŰůŬɟɎ ɖ ɞˊɞɑŬ ŬˊɏŰɡɢŮ əŬɘ ŬɡŰɐ əŬɘ ɞŭɐɔɖůŮ Űɞɜ ŰɧŰŮ ŭɘɞɟɘůɗɏɜŰŬ əŬɗɖɔɖŰɐ Ⱦ. ȿɞɨɟɞ 

ůŰɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ ůŰɖɜ ɞŭɧ ȷəŬŭɖɛɑŬɠ 32 Űɞ ɞˊɞɑŬ ɚŮɘŰɞɨɟɔɖůŮ ˊŮɟɑˊɞɡ 

30 ɢɟɧɜɘŬ. Ƀ ɜŮɞŮəɚŮɔɐɠ ȾŬɗɖɔɖŰɐɠ Űɖɠ ɀŬɘŮɡŰɘəɐɠ ï ũɡɜŬɘəɞɚɞɔɑŬɠ ȾɤɜůŰŬɜŰɑɜɞɠ 

ȿɞɨɟɞɠ ŬɟɜŮɑŰŬɘ ɜŬ ŬɜŬɚɎɓŮɘ Űɖɜ ŭɘŮɨɗɡɜůɖ Űɞɡ ȹɖɛɧůɘɞɡ ɀŬɘŮɡŰɖɟɑɞɡ, ůŰɖɜ ɎɗɚɘŬ 

əŬŰɎůŰŬůɖ ˊɞɡ ɓɟɑůəŮŰŬɘ. Ƀ ŰɧŰŮ ɧɛɤɠ Ɉˊɞɡɟɔɧɠ Űɤɜ ȺůɤŰŮɟɘəɩɜ Ɂ. ȿŮɓɑŭɖɠ Űɞɡ 

ˊŬɟɏɢŮɘ ˊɑůŰɤůɖ, ɖ ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ ůŰɞɜ ȾŬɗɖɔɖŰɐ ɜŬ ŮˊɘɚɖűɗŮɑ Űɖɠ ŬɜŬŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ 

ȹɖɛɧůɘɞɡ ɀŬɘŮɡŰɖɟɑɞɡ. ȰəŰɞŰŮ Űɞ ɀŬɘŮɡŰɐɟɘɞ ɚŮɘŰɞɡɟɔŮɑ ůŰɖɜ ɞŭɧ ȷəŬŭɖɛɑŬɠ 32, 
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ˊŮɟɘɚŬɛɓɎɜŮɘ 100 əɚɑɜŮɠ əŬɘ ɔɘŬ ˊɟɩŰɖ űɞɟɎ əŬɘ ũɡɜŬɘəɞɚɞɔɘəɧ ŰɛɐɛŬ. Ƀ ȾŬɗɖɔɖŰɐɠ Ⱦ. 

ȿɞɨɟɞɠ ŮɑɜŬɘ ɞ əŬŰôŮɝɞɢɐɜ ŬɜŬɛɞɟűɤŰɐɠ əŬɘ ɗŮɛŮɚɘɤŰɐɠ Űɖɠ ˊɟɞɧŭɞɡ Űɖɠ ɜŮɤŰɏɟŬɠ 

ɀŬɘŮɡŰɘəɐɠ ůŰɖɜ ȺɚɚɎŭŬ. 

ȼ ˊɏɛˊŰɖ ˊɟɞůˊɎɗŮɘŬ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɏŰɞɠ 1914 ɛŮŰɎ Űɞɡɠ ȸŬɚəŬɜɘəɞɨɠ ˊɞɚɏɛɞɡɠ 

ɖ ɞˊɞɑŬ ɏɔɘɜŮ Ŭˊɧ Űɞɜ əŬɗɖɔɖŰɐ Ⱦ. ȿɞɨɟɞ ŬɚɚɎ əŬɘ ŬɡŰɐ ŬůŰɧɢɖůŮ Ŭɛɏůɤɠ. 

ȼ ɏəŰɖ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɏŰɞɠ 1920 Ŭˊɧ Űɞɜ əŬɗɖɔɖŰɐ Ɂ. ɄŮŰůɎɚɖ, ɖ ɞˊɞɑŬ əŬɘ ŬɡŰɐ 

əŬŰɏɚɖɝŮ ůŮ ŬˊɞŰɡɢɑŬ. 

ȼ ɏɓŭɞɛɖ ˊɟɞůˊɎɗŮɘŬ ɏɔɘɜŮ Űɞ 1922 əŬɘ ɞűŮɑɚŮŰŬɘ ůŰɞɜ əŬɗɖɔɖŰɐ Ⱦ. ȿɞɨɟɞ. 

ȾŬŰɧˊɘɜ ŮˊɘɗɡɛɑŬɠ Űɖɠ ȸŬůɑɚɘůůŬɠ ɆɞűɑŬɠ, ɖ əɡɓɏɟɜɖůɖ ũɞɨɜŬɟɖ ůŰɞ ɜɏɞ ɞɟɔŬɜɘůɛɧ Űɞɡ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ ˊɟɞɏɓɚŮɣŮ Űɖɜ ɑŭɟɡůɖ ɀŬɘŮɡŰɘəɞɨ-ũɡɜŬɘəɞɚɞɔɘəɞɨ ɁɞůɞəɞɛŮɑɞɡ 

əŬɘ ɣɐűɘůŮ Ɂɧɛɞ ɛŮ Űɞɜ ɞˊɞɑɞ ɢɞɟɖɔŮɑŰŬɘ ˊɑůŰɤůɖ ŰŮůůɎɟɤɜ (4) ŮəŬŰɞɛɛɡɟɑɤɜ ɔɘŬ 

ɑŭɟɡůɖ ɛŮɔɎɚɞɡ ɀŬɘŮɡŰɖɟɑɞɡ. ȹɡůŰɡɢɩɠ ɧɛɤɠ ɖ ɀɘəɟŬůɘŬŰɘəɐ Ůɗɜɘəɐ ůɡɛűɞɟɎ 

ůɡɜŮŰɏɚŮůŮ ɩůŰŮ ɜŬ ˊɏůŮɘ ůŰɞ əŮɜɧ əŬɘ ŬɡŰɐ ɖ ˊɟɞůˊɎɗŮɘŬ. 

ȼ ɧɔŭɞɖ ˊɟɞůˊɎɗŮɘŬ ɏɔɘɜŮ Űɞ 1924 ŮɝŬɘŰɑŬɠ Űɖɠ ŮˊɘɗɡɛɑŬɠ əŬɘ ŬˊɧűŬůɖɠ Űɖɠ ȰɚŮɜŬɠ 

ȸŮɜɘɕɏɚɞɡ ɜŬ ɘŭɟɨůŮɘ ɀŬɘŮɡŰɐɟɘɞ ůŰɖɜ ȷɗɐɜŬ, ɘŭɑŬɘɠ ŭŬˊɎɜŬɘɠ. ɀŮ əŬəɞɨɠ ɢŮɘɟɘůɛɞɨɠ 

ɧɛɤɠ Űɤɜ əŬɗɖɔɖŰɩɜ ŭɘɏűɡɔŮ Űɖɠ ɄŬɜŮˊɘůŰɖɛɘŬəɐɠ ŬɜŰɑɚɖɣɖɠ əŬɘ ɘŭɟɨɗɖəŮ Űɞ 

ɀŬɘŮɡŰɐɟɘɞ çɀŬɟɑəŬ ȼɚɘɎŭɖè, ŭɤɟŮɎ ȰɚŮɜŬɠ ȸŮɜɘɕɏɚɞɡ. 

ȼ ɏɜŬŰɖ ˊɟɞůˊɎɗŮɘŬ ɝŮəɘɜɎŮɘ Ŭˊɧ 1929, ɧŰŬɜ ɞ ȷɜŭɟɘŬɜɎəɞɠ ɚɧɔɤ ŮɞɟŰŬůɛɞɨ Űɤɜ 

100 ɢɟɧɜɤɜ Űɖɠ ȽŬŰɟɘəɐɠ ȺŰŬɘɟŮɑŬɠ ȷɗɖɜɩɜ ˊɟŬɔɛŬŰŮɡɧɛŮɜɞɠ Űɘɠ ˊɟɞɧŭɞɡɠ Űɖɠ 

ɀŬɘŮɡŰɘəɐɠ əŬɘ ũɡɜŬɘəɞɚɞɔɑŬɠ ůŰɖɜ ɜŮɩŰŮɟɖ ȺɚɚɎŭŬ, ŬɜŬűɏɟŮɘ, ɧɚŬ ɧůŬ ŮɑɢŬɜ 

ůɡɜŰŮɚŮůŰŮɑ ɛɏɢɟɘ ŰɧŰŮ, ŮˊɘůɖɛŬɑɜɞɜŰŬɠ ˊɧůɞ ŮˊɘŰŬəŰɘəɐ ŬɜɎɔəɖ ŮɑɜŬɘ ɖ ɑŭɟɡůɖ 

ɀŬɘŮɡŰɘəɞɨ əŬɘ ũɡɜŬɘəɞɚɞɔɘəɞɨ ɁɞůɞəɞɛŮɑɞɡ ůŰɞ ɄŬɜŮˊɘůŰɐɛɘɞ. ȼ əɡɓɏɟɜɖůɖ 

ɇůŬɚŭɎɟɖ Űɞ 1933 ŬɜɏɚŬɓŮ ɛŮ ɕɐɚɞ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ɡɔŮɘɞɜɞɛɘəɐɠ ɞɟɔɎɜɤůɖɠ Űɞɡ 

əɟɎŰɞɡɠ əŬɘ ɛŮ Űɖɜ Ůɘůɐɔɖůɖ Űɞɡ ˊɟɨŰŬɜɖ Ⱦ. ȿɞɔɞɗŮŰɧˊɞɡɚɞɡ ˊŮŰɡɢŬɑɜŮɘ Űɖɜ 

ŬɜŬŭɘɞɟɔɎɜɤůɖ Űɖɠ ɛɞɜŬŭɘəɐɠ ȽŬŰɟɘəɐɠ ůɢɞɚɐɠ ůŰɖɜ ȺɚɚɎŭŬ əŬɘ Űɖɜ ɑŭɟɡůɖ Űɞɡ 

ȽˊˊɞəɟɎŰŮɘɞɡ əŬɘ ȿŬɥəɞɨ ɁɞůɞəɞɛŮɑɤɜ. ɇɞ ɑŭɘɞ ɏŰɞɠ (1933) ɞ ɄɟɨŰŬɜɖɠ Ⱦ. 

ȿɞɔɞɗŮŰɧˊɞɡɚɞɠ ɛŮ Űɖɜ ɛɏɔɘůŰɖ ůɡɜŭɟɞɛɐ Űɖɠ əɡɓɏɟɜɖůɖɠ ɇůŬɚŭɎɟɖ ˊɏŰɡɢŮ Űɞ 

ɄŬɜŮˊɘůŰɐɛɘɞ ɜŬ ŭɘŬɗɏůŮɘ 12 ŮəŬŰ. ȹɟɢ. ɔɘŬ Űɖɜ ŬɜɏɔŮɟůɖ ɀŬɘŮɡŰɖɟɑɞɡ 250 əɚɘɜɩɜ Ůə 

Űɤɜ ɞˊɞɑɤɜ ɞɘ 100 əɚɑɜŮɠ ɗŬ ɐŰŬɜ ɔɘŬ Űɖɜ ůɢɞɚɐ ɀŬɘɩɜ əŬɘ ɗŬ ŮəɛɘůɗɤɜɧŰŬɜ ůŰɞ əɟɎŰɞɠ 

ɏɜŬɜŰɘ 700.000 ŭɟɢ. ŮŰɖůɑɤɠ. ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬűŮɜɧɠ ɖ ŬůűŬɚɐɠ ŰɞˊɞɗɏŰɖůɖ Űɤɜ 

ɢɟɖɛɎŰɤɜ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ əŬɘ ŬűŮŰɏɟɞɡ ɖ Ⱦɚɘɜɘəɐ ɗŬ ɐŰŬɜ ɄŬɜŮˊɘůŰɖɛɘŬəɐ ɢɤɟɑɠ Űɞ 

ɄŬɜŮˊɘůŰɐɛɘɞ ɜŬ ɡˊɞɓɎɚɚŮŰŬɘ ůŮ ŭŬˊɎɜŮɠ. ɆɡɜŰɎɢɗɖəŮ Űɞ ůɢɏŭɘɞ Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ, 
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ůɨɛűɤɜŬ ɛŮ ŰŬ ŬɛŮɟɘəŬɜɘəɎ ˊɟɧŰɡˊŬ, əŬɘ ŬɜŮŰɏɗɖ ɖ ŮəŰɏɚŮůɖ Űɞɡ ɏɟɔɞɡ ůŰɞɜ 

ŬɟɢɘŰɏəŰɞɜŬ ȹŬɚŬŭɏŰůɘɛŬ. ɆŰɘɠ 23 ȷɡɔɞɨůŰɞɡ 1933 ŮŰɏɗɖ ɞ ɗŮɛɏɚɘɞɠ ɚɑɗɞɠ Űɞɡ 

ɀŬɘŮɡŰɖɟɑɞɡ əŬɘ Űɖɠ ɀŬɘŮɡŰɘəɐɠ əŬɘ ũɡɜŬɘəɞɚɞɔɘəɐɠ Ⱦɚɘɜɘəɐɠ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ɛŮ Űɖɜ 

ˊŬɟɞɡůɑŬ Űɞɡ ɄɟɨŰŬɜɖ ȿɞɔɞɗŮŰɧˊɞɡɚɞɡ, Űɞɡ Ʉɟɤɗɡˊɞɡɟɔɞɨ əŬɘ Űɞɡ Ɉˊɞɡɟɔɘəɞɨ 

Ɇɡɛɓɞɡɚɑɞɡ, ůŰɞ ɞɘəɧˊŮŭɞ ˊɚɖůɑɞɜ Űɞɡ ȷɟŮŰŬɑŮɘɞɡ, ˊɞɡ ŮɑɢŮ ŬɔɞɟŬůŰŮɑ ɔɘŬ Űɖɜ ɑŭɟɡůɖ 

Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè. ɇɞ 1936 ɞ ȿɞɔɞɗŮŰɧˊɞɡɚɞɠ ŬˊɞɢɩɟɖůŮ əŬɘ ɞɘ ŮɟɔŬůɑŮɠ 

ŭŮɜ əŬŰɧɟɗɤůŬɜ ɜŬ ˊɟɞɢɤɟɐůɞɡɜ ŮəŰɧɠ Űɖɠ ŮəůəŬűɐɠ Űɤɜ ɗŮɛŮɚɑɤɜ. 

ȼ ŭɏəŬŰɖ ˊɟɞůˊɎɗŮɘŬ ɏɔɘɜŮ Űɞ 1937 Ůˊɑ əɡɓŮɟɜɐůŮɤɠ ɀŮŰŬɝɎ əŬɘ Ɉˊɞɡɟɔɞɨ 

əɟŬŰɘəɐɠ ɈɔɘŮɘɜɐɠ əŬɘ ȷɜŰɑɚɖɣɖɠ ȷɚɏɝŬɜŭɟɞɡ Ⱦɞɟɡɕɐ. ɆŰɖ ŭɘɎɗŮůɖ Űɞɡ Ɉˊɞɡɟɔɞɨ 

ŭɧɗɖəŬɜ Ŭˊɧ Űɖɜ Ⱦɡɓɏɟɜɖůɖ 500 Ůə. ŭɟŬɢɛɏɠ ɔɘŬ əɞɘɜɤɜɘəɞɨɠ ůəɞˊɞɨɠ əŬɘ ɛɎɚɘůŰŬ ɔɘŬ 

Űɖɜ ɜɞůɞəɞɛŮɘŬəɐ ɞɟɔɎɜɤůɖ Űɞɡ ȾɟɎŰɞɡɠ əŬɘ ŬɟɢɘəɎ ɔɘŬ Űɖɜ ɑŭɟɡůɖ ɀŬɘŮɡŰɖɟɑɞɡ, ɞ 

ɞˊɞɑɞɠ əŬɘ ŬɜŬɚŬɛɓɎɜŮɘ ɜŬ ŬɜŮɔŮɑɟŮɘ, Ŭűɞɨ ɓɏɓŬɘŬ Űɞ ɛŮŰɏŰɟŮɣŮ ůŮ Ɂɞɛɘəɧ Ʉɟɧůɤˊɞ 

ȹɖɛɞůɑɞɡ ȹɘəŬɑɞɡ. Ƀ Ⱦɞɟɡɕɐɠ ɗŮɩɟɖůŮ ɧŰɘ Űɞ ůɢɏŭɘɞ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ɀŬɘŮɡŰɖɟɑɞɡ 

150 əɚɘɜɩɜ ɐŰŬɜ ŬɜŮˊŬɟəɏɠ əŬɘ ˊɟɞŰŮɑɜŮɘ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɞɡɚɎɢɘůŰɞɜ 500 əɚɑɜŮɠ ɛŮ 

ŬɟŰɘɧŰŬŰɖ Ɇɢɞɚɐ ɀŬɘɩɜ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ŬɜŬŰɟɏˊɞɜŰŬɘ ɧɚŬ ŰŬ ɡˊɎɟɢɞɜŰŬ ůɢɏŭɘŬ əŬɘ 

ˊɟɞɢɤɟɞɨɜ ůŮ ůɨɜŰŬɝɖ ɜɏɤɜ ůɢŮŭɑɤɜ əŬŰô ŮɜŰɞɚɐ Űɞɡ Ɉˊɞɡɟɔɞɨ Ⱦɞɟɡɕɐ, ɚŬɛɓɎɜɞɜŰŬɠ 

ɡˊô ɧɣɖ Űɘɠ ɔɜɩɛŮɠ Űɤɜ əŬɗɖɔɖŰɩɜ Űɖɠ ɀŬɘŮɡŰɘəɐɠ əŬɘ ũɡɜŬɘəɞɚɞɔɑŬɠ Ɂ.ɄŮŰůɎɚɖ, Ⱦ. 

ȿɞɔɞɗŮŰɧˊɞɡɚɞɡ, əŬɘ Ɂ. ȿɞɨɟɞɡ. ȿɧɔɤ ŭɘŬűɤɜɑŬɠ Űɤɜ əŬɗɖɔɖŰɩɜ ɖ ɛŮɚɏŰɖ 

ɞɚɞəɚɖɟɩɗɖəŮ ˊŮɟɑˊɞɡ 2 ɢɟɧɜɘŬ ŬɟɔɧŰŮɟŬ əŬɘ Űɞɜ ȷɨɔɞɡůŰɞ Űɞɡ 1939 ɎɟɢɘůŬɜ ɞɘ 

ŮɟɔŬůɑŮɠ ŮəŰɏɚŮůɖɠ ŬɚɚɎ əŬɘ ˊɎɚɘ ɛŮ Ŭɟɔɧ ɟɡɗɛɧ, ɏɤɠ Űɞɜ ɀɎɟŰɘɞ Űɞɡ 1941 ˊɞɡ 

ŭɘŬəɧˊɖəŬɜ ɚɧɔɤ ɝŮɜɘəɐɠ əŬŰɞɢɐɠ. (Ⱥŭɩ ŬɜŬűɏɟŮŰŬɘ ɧŰɘ, ɞ Ⱦɞɟɡɕɐɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ 

ŬɝɘɩůŮɘ Űɖɜ ŮˊɑůˊŮɡůɖ Űɖɠ ŬˊɞˊŮɟɎŰɤůɖɠ ŬɜɏɔŮɟůɖɠ ɚɧɔɤ Ɏɗɚɘɤɜ ůɡɜɗɖəɩɜ ɚŮɘŰɞɡɟɔɑŬɠ 

Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ ůŰɖɜ ɞŭɧ ȷəŬŭɖɛɑŬɠ, ŬɜŰɑɗŮŰŬ ŭɏɢŰɖəŮ ɜŬ ɚɡɗŮɑ Űɞ ˊɟɧɓɚɖɛŬ, ɛŮ Űɖɜ 

ɛŮŰŬűɞɟɎ əŬɘ ŮɔəŬŰɎůŰŬůɖ Űɞɡ ůŰɖɜ ɞŭɧ ȻŬɚɞəɩůŰŬ 3, ůŮ ŮɡˊɟŮˊɏɠ əŬɘ ɛŮɔɎɚɞ əŰɑɟɘɞ ɛŮ 

ŬɜɎɚɞɔɞ Ůɜɞɑəɘɞ). 

ȼ ŮɜŭɏəŬŰɖ ˊɟɞůˊɎɗŮɘŬ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ Ůˊɞɢɐ Űɖɠ əŬŰɞɢɐɠ əŬɘ ɞűŮɑɚŮŰŬɘ ůŰɞɜ 

ɇɟɨűɤɜŬ ȷɜŭɟɘŬɜɎəɞ ɄɟɧŮŭɟɞ Űɞɡ ȹɘɞɘəɖŰɘəɞɨ Ɇɡɛɓɞɡɚɑɞɡ Űɞɡ ŭɖɛɧůɘɞɡ ɀŬɘŮɡŰɖɟɑɞɡ, 

ɞ ɞˊɞɑɞɠ əŬŰɧˊɘɜ ůɡɜŮɜɜɧɖůɖɠ ɛŮ Űɞɜ ˊɟɧŮŭɟɞ Űɞɡ ɞɘəɞɜɞɛɘəɞɨ ůɡɛɓɞɡɚɑɞɡ Űɞɡ 

ˊŬɜŮˊɘůŰɖɛɑɞɡ ə. ȷɘɔɘɜɐŰɖ ɓɟɐəŬɜ Űɖ ɚɨůɖ: ɆŰɞ ɞɘəɧˊŮŭɞ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ɜŬ əŰɘůŰŮɑ 

ɀŬɘŮɡŰɐɟɘɞ ɛŮ ŭŬˊɎɜŮɠ əŬɘ ůɡɜŰɐɟɖůɖ Űɞɡ əɟɎŰɞɡɠ əŬɘ 100 ɢɟɧɜɘŬ ɛŮŰɎ ɜŬ ˊŮɟɘɏɚɗŮɘ Űɞ 

ɑŭɟɡɛŬ ůŰɖɜ əɡɟɘŬɟɢɑŬ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ. ɇɞ ɕɐŰɖɛŬ ɧɛɤɠ ˊɞɡ ˊɟɞɏəɡɣŮ ɐŰŬɜ, ˊɞɘŮɠ 

əŬɘ ˊɧůŮɠ əɚɘɜɘəɏɠ ɗŬ ɚŮɘŰɞɡɟɔɞɨůŬɜ ůŰɞ ɜɏɞ ɀŬɘŮɡŰɐɟɘɞ. ŪŬ ɚŮɘŰɞɡɟɔɞɨůŬɜ ɛɧɜɞ ɞɘ 

ɄŬɜŮˊɘůŰɖɛɘŬəɏɠ ɐ əŬɘ ŬɡŰɐ Űɞɡ ȹɖɛɧůɘɞɡ. ȷˊɞűŬůɑůŰɖəŮ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ɞɘ ŭɨɞ 
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ɄŬɜŮˊɘůŰɖɛɘŬəɏɠ əɚɘɜɘəɏɠ. ɀŮŰɎ Ŭˊɧ ɛŬəɟɏɠ ůɡɕɖŰɐůŮɘɠ ɛŮŰŬɝɨ ɈˊɞɡɟɔŮɑɞɡ Ⱥɗɜɘəɐɠ 

ɄɟɧɜɞɘŬɠ, ɄŬɜŮˊɘůŰɖɛɑɞɡ əŬɘ Űɤɜ əŬɗɖɔɖŰɩɜ Űɖɠ ɀŬɘŮɡŰɘəɐɠ əŬɘ ũɡɜŬɘəɞɚɞɔɘəɐɠ 

əɚɘɜɘəɐɠ əŬŰɞɟɗɩɗɖəŮ ɏɜŬ ɢɟɧɜɞ ɛŮŰɎ, ůŰɘɠ 30 Ƚɞɡɜɑɞɡ 1942 ɜŬ ɡˊɞɔɟŬűŮɑ ɖ ɜɏŬ ɞɟɘůŰɘəɐ 

ůɨɛɓŬůɖ ɛŮŰŬɝɨ ɈˊɞɡɟɔŮɑɞɡ Ⱥɗɜɘəɐɠ ɄɟɧɜɞɘŬɠ, ɄŬɜŮˊɘůŰɖɛɑɞɡ əŬɘ ȹɖɛɧůɘɞɡ 

ɀŬɘŮɡŰɖɟɑɞɡ ɔɘŬ Űɖɜ ŬɜɏɔŮɟůɖ Űɞɡ ɜɏɞɡ ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè. ȳŰŬɜ ŮɝŬůűŬɚɑůŰɖəŮ 

ɖ ŬɜŮɝŬɟŰɖůɑŬ Űɞɡ ɘŭɟɨɛŬŰɞɠ, ŬɡŰɧ ɓɟɏɗɖəŮ ŮɔəŬŰŮůŰɖɛɏɜɞ ůŰɞ ɀŬɘŮɡŰɐɟɘɞ çɀŬɟɑəŬ 

ȼɚɘɎŭɖè. Ƀ ȷɜŭɟɘŬɜɎəɞɠ ŭŮɜ ůŰŬɛɎŰɖůŮ ɜŬ ůəɏűŰŮŰŬɘ ɛŮ ˊɞɘɞ Űɟɧˊɞ ɗŬ ůɡɜŰŮɚŮůŰŮɑ Űɞ 

ŰŬɢɨŰŮɟɞ ŭɡɜŬŰɧ ɖ ŮɔəŬŰɎůŰŬůɖ Űɞɡ ůŮ ɜɏɞ ŭɘəɧ Űɞɡ əŰɑɟɘɞ. ɀŮŰɎ Ŭˊɧ ˊɞɚɚɏɠ ŮɜɏɟɔŮɘŮɠ 

Űɞɡ əŬɘ Űɖɜ ůɨɛűɤɜɖ ɔɜɩɛɖ Űɞɡ ɈˊɞɡɟɔŮɑɞɡ Ⱥɗɜɘəɐɠ ɄɟɧɜɞɘŬɠ əŬɘ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ, ɞ 

Ɉɞ́ɡɟɔɧɠ ȿɞɨɓŬɟɖɠ ɡˊɞɔɟɎűŮɘ ɜɧɛɞ əŬɘ Űɞɜ ŮɘůɖɔŮɑŰŬɘ ůŰɞɜ ɄɟɧŮŭɟɞ Űɖɠ əɡɓɏɟɜɖůɖɠ Ƚ. 

ɅɎɚɚɖ, ɞ ɞˊɞɑɞɠ ŬɜŬɔɜɤɟɑɕŮɘ Űɖɜ ɛŮɔɎɚɖ ůˊɞɡŭŬɘɧŰɖŰŬ əŬɘ Űɖɜ Ůɗɜɘəɐ ůɖɛŬůɑŬ Űɞɡ 

ɏɟɔɞɡ. ɀŮ Űɞ ɜɧɛɞ 1944 ˊɞɡ ŭɖɛɞůɘŮɨŰɖəŮ ůŰɞ ɡˊô Ŭɟɘɗɛ. 239, ŰŮɨɢɞɠ ȷȭ Űɖɠ 9ɖɠ 

ɃəŰɤɓɟɑɞɡ 1944 ŮˊɘəɡɟɩɜŮŰŬɘ ɖ ůɨɛɓŬůɖ ŬɜɏɔŮɟůɖɠ ɀŬɘŮɡŰɖɟɑɞɡ əŬɘ ɛŮŰɎ Űɞɜ ˊɧɚŮɛɞ ɖ 

ŬɜɏɔŮɟůɖ Űɞɡ ɗŬ ŮɑɜŬɘ ˊɟɩŰɖɠ ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ ɛŮŰŬɝɨ Űɤɜ Ɏɚɚɤɜ ŭɖɛɧůɘɤɜ ɏɟɔɤɜ ˊɞɡ ɗŬ 

ŮəŰŮɚŮůŰɞɨɜ. 

ȼ ŭɤŭɏəŬŰɖ ˊɟɞůˊɎɗŮɘŬ ɏɔɘɜŮ ɛŮŰɎ Űɖɜ əŬŰɞɢɐ əŬɘ ŮɑɜŬɘ ɖ ŰŮɚŮɡŰŬɑŬ, ɖ ˊɚɖɟɏůŰŮɟɖ 

əŬɘ ŬɡŰɐ ˊɞɡ ůŰɏűɗɖəŮ ɛŮ ŮˊɘŰɡɢɑŬ əŬɘ ɞűŮɑɚŮŰŬɘ ˊɟɤŰɑůŰɤɠ əŬɘ əŬŰô Ůɝɞɢɐɜ ůŰɞɜ 

əŬɗɖɔɖŰɐ Ɂ. ȿɞɨɟɞ, ůŰɖɜ ɞɘəɞɜɞɛɘəɐ ŬɛŮɟɘəŬɜɘəɐ ɓɞɐɗŮɘŬ (ůɢɏŭɘɞ ɀɎɟůŬɚ), ůŰɞ 

ŮɜŭɘŬűɏɟɞɜ Űɖɠ ȸŬůɑɚɘůůŬɠ ūɟŮɘŭŮɟɑəɖɠ əŬɘ ůŰɖɜ ůɡɛɓɞɚɐ Űɖɠ ŰŮɢɜɘəɐɠ ɡˊɖɟŮůɑŬɠ Űɞɡ 

ɈˊɞɡɟɔŮɑɞɡ ɄɟɧɜɞɘŬɠ. ɀŮŰɎ Űɞ ɗɎɜŬŰɞ Űɞɡ əŬɗɖɔɖŰɐ Ɂ. ɄŮŰůɎɚɖ əŬɘ Űɖɜ ŬˊɞɛɎəɟɡɜůɖ 

Űɞɡ əŬɗɖɔɖŰɐ Ⱦ. ȿɞɔɞɗŮŰɧˊɞɡɚɞɡ ɞ Ɂ. ȿɞɨɟɞɠ Ɏɝɘɞɠ ůɡɜŮɢɘůŰɐɠ əŬɘ əɚɖɟɞɜɧɛɞɠ ɛɑŬɠ 

Ůɗɜɘəɐɠ ɘŭɏŬɠ, Űɖɜ ɞˊɞɑŬ əɚɖɟɞɜɧɛɖůŮ Ŭˊɧ Űɞɜ ˊŬŰɏɟŬ Űɞɡ Ⱦ. ȿɞɨɟɞ, ɏɛŮɘɜŮ ŬˊɧɚɡŰɞɠ 

əɡɟɑŬɟɢɞɠ Űɖɠ ŮˊɘůŰɖɛɞɜɘəɐɠ ɛŬɘŮɡŰɘəɐɠ əɑɜɖůɖɠ ůŰɖɜ ȺɚɚɎŭŬ, əŬɘ ŮˊɤɛɑůŰɖəŮ ɧɚɞ Űɞ 

ɏɟɔɞ Űɖɠ ŮəŰɏɚŮůɖɠ, ŬˊɞˊŮɟɎŰɤůɖɠ, ŬɜɏɔŮɟůɖɠ əŬɘ ŰŮɚŮɘɞˊɞɑɖůɖɠ Űɞɡ ɜɏɞɡ ɀŬɘŮɡŰɖɟɑɞɡ. 

ɆŰɘɠ 10/12/1954 ɏɔɘɜŬɜ ŰŬ ŮɔəŬɑɜɘŬ Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ ɛŮ ɛŮɔɎɚɖ ɚŬɛˊɟɧŰɖŰŬ əŬɘ 

ŮˊɘůɖɛɧŰɖŰŬ. ɇɖɜ ɖɛɏɟŬ ŮəŮɑɜɖ ɖ ɄɞɚɘŰŮɑŬ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ, ɧɚŬ ŰŬ ŬɜɩŰŮɟŬ ˊɜŮɡɛŬŰɘəɎ 

ɘŭɟɨɛŬŰŬ əŬɘ ɞɘ ŬɜɩŰŮɟŮɠ ȾɟŬŰɘəɏɠ ȷɟɢɏɠ, ɞ əɧůɛɞɠ Űɤɜ ɔɟŬɛɛɎŰɤɜ əŬɘ Űɤɜ ŮˊɘůŰɖɛɩɜ 

əŬɘ ɖ ȾɞɘɜɤɜɑŬ Ůɜ ɔɏɜŮɘ ůɡɛɛŮŰŮɑɢŮ ůŰɞɜ ˊŬɜɖɔɡɟɘůɛɧ. Ƀ Ɂ. ȿɞɨɟɞɠ ˊŬɟɞɡůɑŬůŮ Űɞ ɜɏɞ 

ɀŬɘŮɡŰɐɟɘɞ ɤɠ ˊɟɧŰɡˊɞ ɀŬɘŮɡŰɘəɐɠ əŬɘ ũɡɜŬɘəɞɚɞɔɘəɐɠ Ⱦɚɘɜɘəɐɠ, ɧɢɘ ɛɧɜɞ ɤɠ 

ɜɞůɖɚŮɡŰɘəɧ ɑŭɟɡɛŬ əŬɘ əɏɜŰɟɞ ˊɟɞůŰŬůɑŬɠ Űɖɠ ɛɖŰɏɟŬɠ əŬɘ Űɞɡ ˊŬɘŭɘɞɨ, ŬɚɚɎ əŬɘ ɤɠ 

əɏɜŰɟɞ ŮˊɘůŰɖɛɞɜɘəɐɠ ɏɟŮɡɜŬɠ əŬɘ ŭɘŭŬůəŬɚɑŬɠ, ɧɢɘ ɛɧɜɞ əɚɘɜɘəɐɠ ŬɚɚɎ əŬɘ 

ŮɟɔŬůŰɖɟɘŬəɐɠ, Űɞ ɞˊɞɑɞ ɧɢɘ ɛɧɜɞ ŭŮɜ ɏˊŮŰŬɘ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ɝɏɜɤɜ ůŮ əŰɘɟɘŬəɐ 

ůɡɔəɟɧŰɖůɖ ŬɚɚɎ ɑůɤɠ əŬɘ ɜŬ ɡˊŮɟŰŮɟŮɑ. 
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ɉŬɟŬəŰɖɟɘůŰɘəɧ ɧɚɤɜ ɧůɤɜ ŬɜŬűɏɟŬɛŮ ˊŬɟŬˊɎɜɤ ŮɑɜŬɘ ɛɑŬ ˊŬɟɎɔɟŬűɞɠ ˊɞɡ 

ɝŮɢɤɟɑůŬɛŮ Ŭˊɧ Űɞɜ ɚɧɔɞ Űɞɡ Ɂ. ȿɞɨɟɞɡ əŬŰɎ ŰŬ ŮɔəŬɑɜɘŬ Űɖɠ 10ɖɠ ȹŮəŮɛɓɟɑɞɡ 1954. 

ȷɜŬűɏɟŮɘ ůŰɞ ɚɧɔɞ Űɞɡ ɞ ȾŬɗɖɔɖŰɐɠ: çé. ȺɑɛŬɘ ɘŭɘŬɑŰŮɟŬ ŭŮ ŮɡŰɡɢɐɠ ɜŬ ŬɜŬəɞɘɜɩɜɤ 

ůɐɛŮɟɞɜ ɧŰɘ ɐŭɖ ɞ Ɏɔɔɚɞɠ ɔɘŬŰɟɧɠ ə. Norman Smyth, əŬɘ ɞ Ɏɔɔɚɞɠ űɞɘŰɖŰɐɠ ə. Leon Illis 

ɤɠ əŬɘ ɞ ŬɛŮɟɘəŬɜɧɠ ɘŬŰɟɧɠ ə. Louis Wolfe ɕɐŰɖůŬɜ ɜŬ ˊŬɟŬəɞɚɞɡɗɐůɞɡɜ ˊɟɞɠ 

ɛŮŰŮəˊŬɑŭŮɡůɑɜ Űɤɜ ŰŬɠ ŮɟɔŬůɑŬɠ Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ Ůˊɑ ŰɘɜŬ ɢɟɧɜɞɜ. ȺɑɜŬɘ ɖ ˊɟɩŰɖ űɞɟɎ, 

ˊɞɡ ɝɏɜɞɘ ɘŬŰɟɞɑ ɕɖŰɞɨɜ ɜŬ ɛŮŰŮəˊŬɘŭŮɡŰɞɨɜ Ůɘɠ Űɖɜ ȺɚɚɎŭŬ é.è. 

ü ɇɞ ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè / ɀŬɘŮɡŰɘəɐ ï ũɡɜŬɘəɞɚɞɔɘəɐ Ⱦɚɘɜɘəɐ 

ɇɞ ɜŮɞɥŭɟɡɗɏɜ ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè ɓɟɑůəŮŰŬɘ ůŰɖɜ ɞŭɧ ȸŬů. ɆɞűɑŬɠ 

ŬˊɞŰŮɚɞɨɛŮɜɞ Ŭˊɧ ŭɨɞ əŰɑɟɘŬ. ɇɞ ɏɜŬ ŰŮŰɟŬɩɟɞűɞ, ůŰɞ ɞˊɞɑɞ ɓɟɘůəɧŰŬɜ ɖ ůɢɞɚɐ ɛŬɘɩɜ 

çȸŬůɑɚɘůůŬ ūɟŮɘŭŮɟɑəɖè, ŰɟɘŮŰɞɨɠ űɞɘŰɐůŮɤɠ ůŰɖɜ ɞˊɞɑŬ űɞɘŰɞɨůŬɜ 150 ɛŬɗɐŰɟɘŮɠ ɛŬɑŮɠ 

ɏɤɠ Űɖɜ əŬŰɎɟɔɖůɖ Űɖɠ ɛŮ Űɖɜ ɑŭɟɡůɖ Űɤɜ ɇ.Ⱥ.Ƚ. ɇɞ Ɏɚɚɞ ŮɝŬɧɟɞűɞ, ɓɟɘůəɧŰŬɜ ˊɑůɤ Ŭˊɧ 

Űɖɜ ůɢɞɚɐ (əŬɘ ɓɟɑůəŮŰŬɘ ɏɤɠ əŬɘ ůɐɛŮɟŬ ), ɛŮ Ůɑůɞŭɞ Ŭˊɧ Űɖɜ ɞŭɧ ȿŬɞŭɘəŮɑŬɠ 

(ɛŮŰɞɜɞɛŬůɗŮɑůŬ ŬɟɔɧŰŮɟŬ ůŮ ȿɞɨɟɞɡ).ɆŰɞ ɀŬɘŮɡŰɐɟɘɞ ŬˊɞˊŮɟŬŰɩɗɖəŬɜ əŬɘ 

ŮɝɞˊɚɑůŰɖəŬɜ 2 ɧɟɞűɞɘ ˊɞɡ ˊŮɟɘŮɑɢŬɜ 200 əɚɑɜŮɠ Ůɜɩ 100 əɚɑɜŮɠ ˊŬɟɏɛŮɘɜŬɜ əŮɜɏɠ ɧˊɤɠ 

Ůˊɑůɖɠ əŬɘ ŬəɧɛŬ ɏɜŬɠ ɧɟɞűɞɠ ŬɢɟɖůɘɛɞˊɞɑɖŰɞɠ. 

 
ȺɘəɧɜŬ 5.7 ɀɞɜɧəɚɘɜɞɠ ɗɎɚŬɛɞɠ ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè ɏŰɞɠ 1954 

ɆŰɞ ɘůɧɔŮɘɞ ɚŮɘŰɞɡɟɔɞɨůŬɜ ŰŬ ŮɝɤŰŮɟɘəɎ ɔɡɜŬɘəɞɚɞɔɘəɎ ɘŬŰɟŮɑŬ, Űɞ ŰɖɚŮűɤɜɘəɧ 

əɏɜŰɟɞ, Űɞ űŬɟɛŬəŮɑɞ , ɞ ɘŮɟɧɠ ɜŬɧɠ , Űɞ ɜŮəɟɞŰɞɛŮɑɞ, ŬəŰɘɜɞɚɞɔɘəɧ, ɓɘɞɢɖɛɘəɧ, 

ɛɘəɟɞɓɘɞɚɞɔɘəɧ, ŬəŰɘɜɞŭɘŬɔɜɤůŰɘəɧ, ŬəŰɘɜɞɗŮɟŬˊŮɡŰɘəɧ, ɛŬɘŮɡŰɘəɎ ŮɝɤŰŮɟɘəɎ ɘŬŰɟŮɑŬ, 

ɔɟŬűŮɑɞ ŮɘůŬɔɤɔɐɠ ɜɞůɖɚŮɡɞɛɏɜɤɜ, ŭɘɞɘəɖŰɘəɧɠ ŭɘŮɡɗɡɜŰɐɠ, ɞɘəɞɜɞɛɘəɏɠ ɡˊɖɟŮůɑŮɠ, 

ɚɞɔɘůŰɐɟɘɞ, ŰŬɛŮɑɞ, ŮůŰɘŬŰɧɟɘɞ ɛŬɗɖŰɟɘɩɜ əŬɘ ɘŬŰɟɩɜ, ˊŬɟŬɚŬɓɐ ɜɞůɖɚŮɡɞɛɏɜɤɜ əŬɘ 

əŮɜŰɟɘəɐ ŬˊɞůŰŮɑɟɤůɖ. 
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ɆŰɞɜ 1ɞ ɧɟɞűɞ ɡˊɐɟɢŬɜ (ɡˊɎɟɢɞɡɜ) ˊŰɏɟɡɔŮɠ əɚɘɜɘəɩɜ ɞɘ ɞˊɞɑŮɠ ŮɑɢŬɜ (ɏɢɞɡɜ) Űɞ 

ɧɜɞɛŬ Űɤɜ ŰŬəŰɘəɩɜ əŬɗɖɔɖŰɩɜ Űɖɠ ɀŬɘŮɡŰɘəɐɠ əŬɘ ũɡɜŬɘəɞɚɞɔɑŬɠ. ɄŰɏɟɡɔŬ Ɂ. ȾɤůŰɐ, 

ɀ. ȸŮɜɘɕɏɚɞɡ, ȹ. ȾɧɜůɞɚŬ, Ůˊɑůɖɠ ɖ ɓɘɓɚɘɞɗɐəɖ , Űɞ ɛɞɡůŮɑɞ ,Űɞ ŬɛűɘɗɏŬŰɟɞ ŭɘŭŬůəŬɚɑŬɠ 

űɞɘŰɖŰɩɜ əŬɘ ɛŬɘŮɡŰɘəɎ ɢŮɘɟɞɡɟɔŮɑŬ ɛŮ ŬɛűɘɗɏŬŰɟɞ. 

ɆŰɞɜ 2ɞ ɧɟɞűɞ ɚŮɘŰɞɡɟɔɞɨůŬɜ (ɚŮɘŰɞɡɟɔɞɨɜ) ɞɘ ˊŰɏɟɡɔŮɠ Ⱦ. ȿɞɨɟɞɡ, Ɂ. ɄŮŰůɎɚɖ, 

ɗɎɚŬɛɞɠ ɜŮɞɔɏɜɜɖŰɤɜ, ˊɟɧɤɟŬ ɜŮɞɔɏɜɜɖŰŬ əŬɘ ɛŬɘŮɡŰɘəɧ ɢŮɘɟɞɡɟɔŮɑɞ ɛŮ ŬɛűɘɗɏŬŰɟɞ. 

 
ȺɘəɧɜŬ 5.8 ŪɎɚŬɛɞɠ ɜŮɞɔɏɜɜɖŰɤɜ- ɗŮɟɛɞəɞɘŰɑŭŮɠ 

 
ȺɘəɧɜŬ 5.9 ɀŬɘŮɡŰɘəɧ ɢŮɘɟɞɡɟɔŮɑɞ ɛŮ ŬɛűɘɗɏŬŰɟɞ ï ɏŰɞɠ 1954 

ü ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè - ŪŮɟŬˊŮɡŰɘəɐ Ⱦɚɘɜɘəɐ 

ȾɟɑɗɖəŮ ůəɧˊɘɛɞ ɞɘ 100 əɚɑɜŮɠ ˊɞɡ ˊŬɟɏɛŮɜŬɜ əŮɜɏɠ ɜŬ ŮɝɞˊɚɘůŰɞɨɜ ɔɘŬ Űɖɜ 

ˊɟɞůɤɟɘɜɐ ůŰɏɔŬůɖ ɛɘŬɠ ɄŬɗɞɚɞɔɘəɐɠ əɚɘɜɘəɐɠ, Űɖɜ ŮˊɑɓɚŮɣɖ əŬɘ Űɖɜ ɞɟɔɎɜɤůɖ Űɖɠ 

ɞˊɞɑŬɠ, ɗŬ ŮɑɢŮ ɞ əŬɗɖɔɖŰɐɠ ȸ. ɀŬɚɎɛɞɠ. 

ɇɞɜ ɆŮˊŰɏɛɓɟɘɞ Űɞɡ 1955 ŮɔəŬŰŬůŰɎɗɖəŮ ůŰɞɜ 3ɞ ɧɟɞűɞ ɖ ŪŮɟŬˊŮɡŰɘəɐ əɚɘɜɘəɐ Űɞɡ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ ɖ ɞˊɞɑŬ Ŭˊɧ Űɞ 1959 ŮˊŮəŰɎɗɖəŮ əŬɘ ůŰɞɜ 4ɞ ɧɟɞűɞ əŬɘ Űɖɠ 

ˊŬɟŬɢɤɟɐɗɖəŬɜ Ůˊɘ́ɚɏɞɜ 2 ˊŰɏɟɡɔŮɠ ɛŮ 40 əɟŮɓɎŰɘŬ. 
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ȺɘəɧɜŬ 5.10 ŪɎɚŬɛɞɠ ɗŮɟŬˊŮɡŰɘəɐɠ əɚɘɜɘəɐɠ ï ɏŰɞɠ 1974 

 

ȼ ŮˊɘůŰɖɛɞɜɘəɐ əŬŰɎɟŰɘůɖ, ɖ ɛŮɗɞŭɘəɧŰɖŰŬ, ɖ ŮɟɔŬŰɘəɧŰɖŰŬ əŬɘ ɖ ɛŮŰŬɝɨ Űɞɡɠ əŬɚɐ 

ůɡɜŮɟɔŬůɑŬ ɐŰŬɜ ŰŬ ůŰɞɘɢŮɑŬ ŮəŮɑɜŬ ˊɞɡ ɏəŬɜŬɜ Űɞ ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè ůŬɜ 

ˊɟɧŰɡˊɞ ɀŬɘŮɡŰɘəɐɠ ïũɡɜŬɘəɞɚɞɔɘəɐɠ əŬɘ ɄŬɗɞɚɞɔɘəɐɠ əɚɘɜɘəɐɠ əŬɘ ɧɢɘ ɛɧɜɞ ůŬɜ 

ɜɞůɖɚŮɡŰɘəɧ ɑŭɟɡɛŬ əŬɘ əɏɜŰɟɞ ˊɟɞůŰŬůɑŬɠ Űɖɠ ɛɖŰɟɧŰɖŰŬɠ əŬɘ Űɞɡ ˊŬɘŭɘɞɨ ŬɚɚɎ əŬɘ ůŬɜ 

əɏɜŰɟɞ ŮˊɘůŰɖɛɞɜɘəɐɠ ɏɟŮɡɜŬɠ əŬɘ ŭɘŭŬůəŬɚɑŬɠ, ɧɢɘ ɛɧɜɞ əɚɘɜɘəɐɠ ŬɚɚɎ əŬɘ 

ŮɟɔŬůŰɖɟɘŬəɐɠ. 

ü ɀɞɜɎŭŮɠ & ȺɟɔŬůŰɐɟɘŬ ůŰɞ ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè 

ȼ ŰŮɟɎůŰɘŬ Ŭɨɝɖůɖ ůŰɘɠ ɔɜɩůŮɘɠ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞɜ əɚɎŭɞ Űɖɠ ɀŬɘŮɡŰɘəɐɠ əŬɘ 

ũɡɜŬɘəɞɚɞɔɑŬɠ ŭɖɛɘɞɨɟɔɖůŮ Űɖɜ ŬɜɎɔəɖ ɜŬ əŬŰŬɜŮɛɖɗɞɨɜ ɞɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɖɠ ȷȭ 

ɀŬɘŮɡŰɘəɐɠ ï ũɡɜŬɘəɞɚɞɔɘəɐɠ əɚɘɜɘəɐɠ ůŮ Ůɘŭɘəɏɠ ɛɞɜɎŭŮɠ ůŰŮɚŮɢɤɛɏɜŮɠ Ŭˊɧ 

ŮəˊŬɘŭŮɡɛɏɜɞ ɔɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ ɘŬŰɟɘəɧ ˊɟɞůɤˊɘəɧ əŬɘ ŮɝɞˊɚɘůɛɏɜŮɠ ɛŮ ɧɚŬ ŰŬ 

ůɨɔɢɟɞɜŬ ɛɏůŬ əŬɘ ɧɟɔŬɜŬ. ɇɖɜ 1ɖ Ƚɞɡɜɑɞɡ Űɞɡ 1977 ɗŮɛŮɚɘɩɗɖəŮ ɀɞɜɎŭŬ 

ɄɟɞɔŮɜɜɖŰɘəɞɨ Ⱥɚɏɔɢɞɡ, ˊɟɩŰɖ əŬɘ ɛɞɜŬŭɘəɐ ůŰɖɜ ȺɚɚɎŭŬ ɡˊɧ Űɖɜ ŮˊɞˊŰŮɑŬ Űɞɡ ŰɧŰŮ 

ɈűɖɔɖŰɐ əŬɘ ɜɡɜ əŬɗɖɔɖŰɐ ȷ. ȷɜŰůŬəɚɐ. ɇɞ əɏɜŰɟɞ ŬɡŰɧ ɐŰŬɜ ɏɜŬ Ŭˊɧ ŰŬ ˊɏɜŰŮ ˊɞɡ 

ɚŮɘŰɞɡɟɔɞɨůŬɜ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ əŬɘ ɐŰŬɜ əŬɘ ŮɑɜŬɘ əŮűŬɚŬɘɩŭɞɡɠ ůɖɛŬůɑŬɠ. ɇɞ 1977 

ɚŮɘŰɞɨɟɔɖůŮ ɛɞɜɎŭŬ ŮɜŰŬŰɘəɐɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɞɡ Ůɛɓɟɨɞɡ, ɖ ɞˊɞɑŬ ŭɖɛɘɞɡɟɔɐɗɖəŮ 

ůŰŬ ˊɟɧŰɡˊŬ ŬɛŮɟɘəŬɜɘəɩɜ ɛɞɜɎŭɤɜ ˊŮɟɘɔŮɜɜɖŰɘəɐɠ ɘŬŰɟɘəɐɠ. ɇɞ 1978 ɞɟɔŬɜɩɗɖəŮ 

ŮɟɔŬůŰɐɟɘɞ əɡŰŰŬɟɞɔŮɜŮŰɘəɐɠ ɛŮ ůəɞˊɧ Űɖɜ ŭɘɎɔɜɤůɖ əŬɘ ˊɟɧɚɖɣɖ Űɤɜ ɔŮɜŮŰɘəɩɜ 

ɜɞůɖɛɎŰɤɜ. ɇɞɜ ɃəŰɩɓɟɘɞ Űɞɡ 1978 ɘŭɟɨɗɖəŮ ɛɞɜɎŭŬ ŮɜŭɞəɟɘɜɞɚɞɔɑŬɠ əŬɘ 

ŬɜŬˊŬɟŬɔɤɔɐɠ ɧˊɤɠ Ůˊɑůɖɠ ɎɟɢɘůŮ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ əɏɜŰɟɞɡ ɞɘəɞɔŮɜŮɘŬəɞɨ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ůŰɞ ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè. ɇɞ ɑŭɘɞ ɏŰɞɠ ɞɚɞəɚɖɟɩɗɖəŮ Űɞ 

ɞɔəɞɚɞɔɘəɧ ŰɛɐɛŬ Űɞ ɞˊɞɑɞ ɞɟɔŬɜɩɗɖəŮ Ŭˊɧ Űɞ 1975. ɇɞ 1979 ɞɟɔŬɜɩɗɖəŬɜ əŬɘ 

ɚŮɘŰɞɡɟɔɞɨɜ ɔɘŬ ˊɟɩŰɖ űɞɟɎ Űɞ əɏɜŰɟɞ ɛŬůŰɞɨ əŬɘ Űɞ əɏɜŰɟɞ ŰɟɞűɞɓɚŬůŰɘəɐɠ ɜɧůɞɡ. ɇɞ 
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1981 ɔɘŬ ˊɟɩŰɖ űɞɟɎ ůŰɖ ɢɩɟŬ ɛŬɠ ɞɟɔŬɜɩɗɖəŮ əŬɘ ɚŮɘŰɞɡɟɔŮɑ ŰɛɐɛŬ ˊŬɘŭɘəɐɠ əŬɘ 

Ůűɖɓɘəɐɠ ɔɡɜŬɘəɞɚɞɔɑŬɠ. ɇŬ ŮɟŮɡɜɖŰɘəɎ ŮɟɔŬůŰɐɟɘŬ Űɖɠ ɉɖɛŮɘɞɗŮɟŬˊŮɑŬɠ , Űɞ 

ȾŬɟŭɘɞɚɞɔɘəɧ , Űɞ ȸɘɞɢɖɛɘəɧ əŬɘ Űɖɠ Ʉɡɟɖɜɘəɐɠ ȽŬŰɟɘəɐɠ, ɡˊɧ Űɖɜ ŮˊɞˊŰŮɑŬ Űɞɡ əŬɗɖɔɖŰɐ 

ȸ. ɀŬɚɎɛɞɡ, ɏɢɞɡɜ ɜŬ ŭŮɑɝɞɡɜ Ŭˊɧ Űɞɜ ˊɟɩŰɞ ɢɟɧɜɞ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ ɏɟɔɞ ŭɘŮɗɜɞɨɠ 

Ůˊɘˊɏŭɞɡ. Ƀɘ ŮˊɘəŮűŬɚŮɑɠ Űɤɜ ŮɟɔŬůŰɖɟɑɤɜ ɔɟɐɔɞɟŬ ŮˊɘɓɚɐɗɖəŬɜ ɧɢɘ ɛɧɜɞ ůŰɞɜ Ⱥɚɚɖɜɘəɧ 

ɢɩɟɞ ŬɚɚɎ əŬɘ ŭɘŮɗɜɩɠ. Ⱥˊɑůɖɠ ůɖɛŬɜŰɘəɐ ŮˊɏəŰŬůɖ Űɖɠ əɚɘɜɘəɐɠ ɐŰŬɜ əŬɘ ɖ ŬɜɎˊŰɡɝɖ 

Űɞɡ ŰɛɐɛŬŰɞɠ Űɖɠ ɓɧɛɓŬɠ əɞɓŬɚŰɑɞɡ əŬɘ ɖ ŮűŬɟɛɞɔɐ ůŮ əŬɟəɘɜɞˊŬɗŮɑɠ ŬɡŰɐɠ Űɖɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ, ɐŰŬɜ ɖ ˊɚɏɞɜ ůɨɔɢɟɞɜɖ ŮűŬɟɛɞɔɐ ŬəŰɘɜɞɗŮɟŬˊŮɑŬɠ Űɖɜ Ůˊɞɢɐ ŮəŮɑɜɖ əŬɘ 

ŮűŬɟɛɧɕɞɜŰŬɜ ɛɧɜɞ ůŮ ɛŮɔɎɚŬ əɏɜŰɟŬ Űɞɡ ŮɝɤŰŮɟɘəɞɨ. ɇŬɡŰɧɢɟɞɜŬ ɛŮ Űɖɜ ŮɔəŬŰɎůŰŬůɖ 

Űɖɠ ɗŮɟŬˊŮɡŰɘəɐɠ əɚɘɜɘəɐɠ ůŰɞ ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè ɎɟɢɘůŮ əŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ŰɛɐɛŬŰɞɠ ɟŬŭɘɞɥůɞŰɧˊɤɜ, Űɞɡ ˊɟɩŰɞɡ ůŰɖɜ ȺɚɚɎŭŬ, ɛŮ Űɖɜ ɢɞɟɐɔɖůɖ ŬɟɢɘəɎ ɟŬŭɘŮɜŮɟɔɞɨ 

ɘɤŭɑɞɡ 131J ɔɘŬ ŭɘŬɔɜɤůŰɘəɞɨɠ ůəɞˊɞɨɠ ůŮ ŬůɗŮɜŮɑɠ ɛŮ ɡˊŮɟɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɗɡɟŮɞŮɘŭɞɨɠ. 

ȷɝɑɕŮɘ Ůˊɑůɖɠ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɖ ˊɟɩŰɖ ŰɞˊɞɗɏŰɖůɖ ɓɖɛŬŰɞŭɧŰɖ ůŰɖɜ ȷɗɐɜŬ ɏɔɘɜŮ Űɞ 

1962 ůŮ ŬůɗŮɜɐ Űɖɠ ŪŮɟŬˊŮɡŰɘəɐɠ əɚɘɜɘəɐɠ əŬɘ ɖ ˊɟɩŰɖ ŮűŬɟɛɞɔɐ ˊŮɟɘŰɞɜŬɥəɐɠ ˊɚɨůɖɠ 

ɏɔɘɜŮ Ůˊɑůɖɠ ůŮ ŬůɗŮɜɐ Űɖɠ əɚɘɜɘəɐɠ Űɞ 1966 ɛŮ ŭɘŬɚɨɛŬŰŬ ˊɞɡ əŬŰŬůəŮɨŬůŮ ɖ ŮŰŬɘɟŮɑŬ 

ȾɃɄȺɅ, Ůɜɩ ɛŮ ɏŰɞɘɛŬ ŭɘŬɚɨɛŬŰŬ ŮɑɢŮ ɔɑɜŮɘ ˊɟɩŰɖ ˊɟɞůˊɎɗŮɘŬ Űɞ 1955-56 Ŭˊɧ Űɞɜ Ɇ. 

ɀɞɡɚɧˊɞɡɚɞ. Ⱥˊɑůɖɠ ˊɟɤŰɞˊɞɟɘŬəɐ ŮɟŮɡɜɖŰɘəɐ ŮɟɔŬůɑŬ ɐŰŬɜ ɖ ŬɜɎˊŰɡɝɖ Űɖɠ 

ŮɜŭɞŬɞɟŰɘəɐɠ ŬɜŰɚɑŬɠ Űɞ 1963 Ŭˊɧ Űɞɜ Ɇ. ɀɞɡɚɧˊɞɡɚɞ , ɖ ɞˊɞɑŬ ŬɜŬɔɜɤɟɑůŰɖəŮ ŭɘŮɗɜɩɠ 

ůŰɖɜ əɚɘɜɘəɐ ŮűŬɟɛɞɔɐ. ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ŮɟɔŬůŰɐɟɘŬ əŬɘ ɞɘ Ůɘŭɘəɏɠ ɛɞɜɎŭŮɠ ɚŮɘŰɞɡɟɔɞɨɜ 

ɏɤɠ əŬɘ ůɐɛŮɟŬ. 

ü ȰɜŰŬɝɖ Űɞɡ ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè ůŰɞ Ⱥɗɜɘəɧ ɆɨůŰɖɛŬ ɈɔŮɑŬɠ 

ɀŮ Űɞ ūȺȾ ɡˊôŬɟɘɗ. 898/22 ȹŮəŮɛɓɟɑɞɡ 1986 Űɞ ɀŬɘŮɡŰɐɟɘɞ çȷɚŮɝɎɜŭɟŬè ɔɑɜŮŰŬɘ 

ɄȺɅȽūȺɅȺȽȷȾɃ ũȺɁȽȾɃ ɁɃɆɃȾɃɀȺȽɃ ȷŪȼɁɋɁ çȷɚŮɝɎɜŭɟŬè əŬɘ ɛŮ Űɞɜ ɜ. 

2889/2001, Ɏɟɗɟɞ 5, ˊŬɟ.2.Ŭ, (əŬŰŬɟɔŮɑŰŬɘ ɖ ŭɘɎəɟɘůɖ Űɤɜ ɜɞůɞəɞɛŮɑɤɜ ůŮ ɜɞɛŬɟɢɘŬəɎ 

əŬɘ ˊŮɟɘűŮɟŮɘŬəɎ) Űɞ ɄŮɟɘűŮɟŮɘŬəɧ ũŮɜɘəɧ ɁɞůɞəɞɛŮɑɞ ȷɗɖɜɩɜ çȷɚŮɝɎɜŭɟŬè, ɔɑɜŮŰŬɘ 

ũȺɁȽȾɃ ɁɃɆɃȾɃɀȺȽɃ çȷɚŮɝɎɜŭɟŬè. ɆɐɛŮɟŬ ˊŮɟɘɚŬɛɓɎɜŮɘ: Űɖɜ ȷȭ ɄŬɜŮˊɘůŰɖɛɘŬəɐ 

ɀŬɘŮɡŰɘəɐ-ũɡɜŬɘəɞɚɞɔɘəɐ əɚɘɜɘəɐ, Űɖɜ ŪŮɟŬˊŮɡŰɘəɐ əɚɘɜɘəɐ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ, 

ɛɑŬ əɟŬŰɘəɐ ɀŬɘŮɡŰɘəɐ-ũɡɜŬɘəɞɚɞɔɘəɐ əɚɘɜɘəɐ əŬɘ ɛɑŬ əɟŬŰɘəɐ ˊŬɗɞɚɞɔɘəɐ əɚɘɜɘəɐ. 

ȷˊŬɟŰɑɕŮŰŬɘ ŭŮ Ŭˊɧ Űɖɜ ȽŬŰɟɘəɐ, ɁɞůɖɚŮɡŰɘəɐ əŬɘ ȹɘɞɘəɖŰɘəɐ ɡˊɖɟŮůɑŬ. ȾɎɗŮ ɡˊɖɟŮůɑŬ 

ɏɢŮɘ Űɖ ŭɘəɐ Űɖɠ ɝŮɢɤɟɘůŰɐ ůɡɔəɟɧŰɖůɖ əŬɘ ɘŮɟŬɟɢɘəɐ ŭɘɎɟɗɟɤůɖ. ȼ ȽŬŰɟɘəɐ ɡˊɖɟŮůɑŬ 

ŭɘŬɟɗɟɩɜŮŰŬɘ ůŰɞɡɠ ŰɞɛŮɑɠ: ɉŮɘɟɞɡɟɔɘəɧ, ɄŬɗɞɚɞɔɘəɧ əŬɘ ȺɟɔŬůŰɖɟɘŬəɧ. Ƀ ɉŮɘɟɞɡɟɔɘəɧɠ 

ŰɞɛɏŬɠ ŭɘŬɗɏŰŮɘ 188 ŬɜŮˊŰɡɔɛɏɜŮɠ əɚɑɜŮɠ, (ɀŬɘŮɡŰɘəɐ əɚɘɜɘəɐ (79), ũɡɜŬɘəɞɚɞɔɘəɐ 

Ⱦɚɘɜɘəɐ (109). Ƀ ɄŬɗɞɚɞɔɘəɧɠ ŰɞɛɏŬɠ ŭɘŬɗɏŰŮɘ 124 ŬɜŮˊŰɡɔɛɏɜŮɠ əɚɑɜŮɠ 
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(ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ 17 əɚɑɜŮɠ Űɤɜ ɛɞɜɎŭɤɜ), ɀȺŪ (10), Ƀɝɏɤɜ ȺɔəŮűŬɚɘəɩɜ 

ȺˊŮɘůɞŭɑɤɜ (5), ɀŮŰŬɛɧůɢŮɡůɖɠ ɀɡŮɚɞɨ Űɤɜ ɞůŰɩɜ (2). Ⱥˊɑůɖɠ ɚŮɘŰɞɡɟɔɞɨɜ, 

ȷɘɛɞŭɡɜŬɛɘəɐ ɛɞɜɎŭŬ əŬɘ ɀɞɜɎŭŬ ɇŮɢɜɖŰɞɨ ɁŮűɟɞɨ əŬɗɩɠ əŬɘ Ƀɔəɞɚɞɔɘəɧ ŰɛɐɛŬ 

(ŰɛɐɛŬ ɢɖɛŮɘɞɗŮɟŬˊŮɘɩɜ). ȾŬɘ ɞɘ ŭɨɞ ŰɞɛŮɑɠ ŭɘŬɗɏŰɞɡɜ ȺɝɤŰŮɟɘəɎ ȽŬŰɟŮɑŬ, əŬɗɩɠ əŬɘ ɛɑŬ 

ůŮɘɟɎ Ŭˊɧ ŮɝŮɘŭɘəŮɡɛɏɜŬ ȽŬŰɟŮɑŬ. ɆŰɞ ɁɞůɞəɞɛŮɑɞ ɚŮɘŰɞɡɟɔŮɑ ɁŮɞɔɜɞɚɞɔɘəɧ ŰɛɐɛŬ 46 

əɚɘɜɩɜ əŬɗɩɠ əŬɘ ȺɜŰŬŰɘəɐ ɀɞɜɎŭŬ ɁŮɞɔɜɩɜ 11 ŬɜŮˊŰɡɔɛɏɜɤɜ əɚɘɜɩɜ. Ƀ 

ȺɟɔŬůŰɖɟɘŬəɧɠ ŰɞɛɏŬɠ ŭɘŬɗɏŰŮɘ 15 ȺɟɔŬůŰɐɟɘŬ ůŰŬ ɞˊɞɑŬ ŮəŰɧɠ Űɤɜ ɓŬůɘəɩɜ, 

(ɀɘəɟɞɓɘɞɚɞɔɘəɧ, ȸɘɞɢɖɛɘəɧ, ȷɘɛɞŭɞůɑŬ, ȷəŰɘɜɞŭɘŬɔɜɤůŰɘəɧ, ȺɟɔŬůŰɐɟɘŬ, 

ȺɜŭɞəɟɘɜɞɚɞɔɘəɎ, ȷəŰɘɜɞɗŮɟŬˊŮɑŬɠ ə.Ŭ.. ȼ ɁɞůɖɚŮɡŰɘəɐ ɡˊɖɟŮůɑŬ ŭɘŬɟɗɟɩɜŮŰŬɘ ŬɜɎɚɞɔŬ 

ɛŮ ŰŬ ŰɛɐɛŬŰŬ ˊɞɡ ŭɘŬɗɏŰŮɘ ɖ ȽŬŰɟɘəɐ ɡˊɖɟŮůɑŬ. ɆɡɔəŮəɟɘɛɏɜŬ ɖ ȹɘŮɨɗɡɜůɖ 

ɁɞůɖɚŮɡŰɘəɐɠ ɡˊɖɟŮůɑŬɠ ŭɘŬɟɗɟɩɜŮŰŬɘ Ŭˊɧ Űɞɜ ɄŬɗɞɚɞɔɘəɧ, ɉŮɘɟɞɡɟɔɘəɧ əŬɘ 

ȺɟɔŬůŰɖɟɘŬəɧ ŰɞɛɏŬ. ȼ ȹɘɞɘəɖŰɘəɐ ɡˊɖɟŮůɑŬ ŭɘŬɟɗɟɩɜŮŰŬɘ Ŭˊɧ Űɖɜ ȹɘŮɨɗɡɜůɖ 

ȹɘɞɘəɖŰɘəɞɨ əŬɗɩɠ əŬɘ Ŭˊɧ Űɖɜ ɈˊɞŭɘŮɨɗɡɜůɖ Ƀɘəɞɜɞɛɘəɞɨ əŬɘ Űɖɜ ɈˊɞŭɘŮɨɗɡɜůɖ 

ȹɘɞɘəɖŰɘəɞɨ. ɆŰɘɠ ɡˊɞŭɘŮɡɗɨɜůŮɘɠ ɚŮɘŰɞɡɟɔɞɨɜ ŰŬ ɓŬůɘəɎ ɇɛɐɛŬŰŬ əŬɘ ũɟŬűŮɑŬ ůɨɛűɤɜŬ 

ɛŮ Űɞ ŮɜɘŬɑɞ ˊɚŬɑůɘɞ Űɤɜ ɞɟɔŬɜɘůɛɩɜ Űɤɜ ȹɖɛɧůɘɤɜ ɁɞůɞəɞɛŮɑɤɜ. ɇɞ ɁɞůɞəɞɛŮɑɞ 

ŭɘŬɗɏŰŮɘ ůɨɔɢɟɞɜɞ Ůɝɞˊɚɘůɛɧ ůŮ ɧɚɞɡɠ Űɞɡɠ ŰɞɛŮɑɠ, ɞ ɞˊɞɑɞɠ ŮɜɘůɢɨŮŰŬɘ ůɖɛŬɜŰɘəɎ ɛŮ ɜɏŮɠ 

Ŭɔɞɟɏɠ əŬɘ ŬɜŰɘəŬŰɎůŰŬůɖ ˊŬɚŬɘɞɨ Ůɝɞˊɚɘůɛɞɨ. Ⱥˊɑůɖɠ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ 

ŬɜŬˊŰɨůůŮŰŬɘ ɞɡůɘŬůŰɘəɎ ɖ ɛɖɢŬɜɞɟɔɎɜɤůɖ əŬɘ ɛɖɢŬɜɞɔɟɎűɖůɖ ůŮ ɧɚŮɠ Űɘɠ ɡˊɖɟŮůɑŮɠ 

Űɞɡ ɁɞůɞəɞɛŮɑɞɡ. 

ü ɆɡɛˊɏɟŬůɛŬ 

ȺɝɘůŰɞɟɩɜŰŬɠ Űɖɜ ˊɞɟŮɑŬ Űɞɡ ũ.Ɂ.ȷ. çȷɚŮɝɎɜŭɟŬè ɛŮ ŬűŮŰɖɟɑŬ Űɖɜ ɑŭɟɡůɐ Űɞɡ, 

ŬɜŰɘɚŬɛɓŬɜɧɛŬůŰŮ Űɖɜ ɛŮɔɎɚɖ ˊɟɞůűɞɟɎ Űɞɡ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ŬɜŰɎɝɘŬ Űɤɜ ɞɟŬɛɎŰɤɜ Űɤɜ 

ɘŭɟɡŰɩɜ əŬɘ ɗŮɛŮɚɘɤŰɩɜ Űɞɡ, ɛŮ ˊɟɤŰŬɟɢɘəɧ ɛɏɚɖɛŬ Űɖɜ ůɡɜɏɢɘůɖ Űɞɡ ɛŮɔɎɚɞɡ 

ŮəˊŬɘŭŮɡŰɘəɞɨ əŬɘ ŮɟŮɡɜɖŰɘəɞɨ ɏɟɔɞɡ əŬɘ Űɖɜ ˊŬɟɞɢɐ ˊɞɘɞŰɘəɐɠ ȽŬŰɟɘəɐɠ əŬɘ 

ɁɞůɖɚŮɡŰɘəɐɠ űɟɞɜŰɑŭŬɠ ɔɘŬ Űɞɡɠ ŬůɗŮɜŮɑɠ əŬɘ əɡɟɑɤɠ ɔɘŬ Űɖɜ ɔɡɜŬɑəŬ ï ɛɖŰɏɟŬ. 

 
ȺɘəɧɜŬ 5.11 ȷɜɏɔŮɟůɖ ɀŬɘŮɡŰɖɟɑɞɡ çȷɚŮɝɎɜŭɟŬè, ɞŭɧɠ ɀɘɢŬɚŬəɞˊɞɨɚɞɡ ïɏŰɞɠ 1952 
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ȾȺūȷȿȷȽɃ 6: ɄɅɃɆɃɀɃȽɋɆȼ ɈūȽɆɇȷɀȺɁɋɁ 

ɁɃɆɃȾɃɀȺȽɋɁ (ȽɄɃȾɅȷɇȺȽɃ ȷŪȼɁɋɁ ȾȷȽ 

ũȺɁȽȾɃ ɁɃɆɃȾɃɀȺȽɃ ȷȿȺɂȷɁȹɅȷ) 

6.1 Energy Plus 

ɇɞ ɚɞɔɘůɛɘəɧ ŮɜŮɟɔŮɘŬəɐɠ ŬɜɎɚɡůɖɠ əŬɘ ˊɟɞůɞɛɞɑɤůɖɠ əŰɘɟɑɤɜ Energy Plus 

ŬˊɞŰŮɚŮɑ ɏɜŬ ŮɝŬɘɟŮŰɘəɎ ŮɡɏɚɘəŰɞ əŬɘ ˊɟɞůŬɟɛɞůŰɘəɧ ɚɞɔɘůɛɘəɧ ŬɜɞɘɢŰɞɨ əɩŭɘəŬ, Űɞ 

ɞˊɞɑɞ ˊŬɟɏɢŮŰŬɘ ɢɤɟɑɠ ɢɟɏɤůɖ. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŬˊŬɘŰŮɑ Űɖɜ űɡůɘəɐ ˊŮɟɘɔɟŬűɐ Űɞɡ ɡˊɧ 

ɛŮɚɏŰɖ əŰɘɟɑɞɡ ɛɏůɤ ůɢŮŭɘŬůŰɘəɞɨ ɚɞɔɘůɛɘəɞɨ CAD, ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɏɢŮɘ ɔɑɜŮɘ ůŰɞ 

Google Sketch Up, Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ əŬŰŬůəŮɡŬůŰɘəɩɜ Űɞɡ ŭŮŭɞɛɏɜɤɜ, Űɞ ŭɘŬɢɤɟɘůɛɧ 

Űɞɡ ůŮ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ, Űɖɜ ŬɜŬɚɡŰɘəɐ ŮɘůŬɔɤɔɐ Űɤɜ ŮůɤŰŮɟɘəɩɜ əŮɟŭɩɜ, Űɖɜ ŮɘůŬɔɤɔɐ 

Űɤɜ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ, Űɖɜ ŮɜůɤɛɎŰɤůɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ ɗɏɟɛŬɜůɖɠ əŬɘ 

ɣɨɝɖɠ, əɚˊ. ɇɞ ɚɞɔɘůɛɘəɧ Energy Plus ŮɑɜŬɘ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ˊɟɞůɞɛɞɑɤůɖɠ əŬŰŬɜɎɚɤůɖɠ 

ŮɜɏɟɔŮɘŬɠ ɔɘŬ Űɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ ɗɏɟɛŬɜůɖɠ əŰɘɟɑɤɜ, ɣɨɝɖɠ, űɤŰɘůɛɞɨ, ŬŮɟɘůɛɞɨ, əŬɘ 

Ɏɚɚɤɜ ɟɞɩɜ ŮɜɏɟɔŮɘŬɠ əŬɘ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ Ŭˊɧ Űɞ ɈˊɞɡɟɔŮɑɞ ȺɜɏɟɔŮɘŬɠ Űɤɜ ȼɄȷ. ȷɜ əŬɘ 

ɓŬůɑɕŮŰŬɘ ůŰŬ ˊɘɞ ŭɖɛɞűɘɚɐ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ BLAST əŬɘ DOE-2, 

ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɞɚɚɏɠ əŬɘɜɞŰɧɛŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɟɞůɞɛɞɑɤůɖɠ, ɧˊɤɠ ŮɑɜŬɘ ŰŬ ɓɐɛŬŰŬ ɛŮ 

ɢɟɧɜɞ ɚɘɔɧŰŮɟɞ Ŭˊɧ ɛɑŬ ɩɟŬ. ɇɞ ɚɞɔɘůɛɘəɧ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɡˊɞɚɞɔɘůɛɞɨ ůŮ ɤɟɘŬɑŬ 

ɓɎůɖ, Űɤɜ ɗŮɟɛɘəɩɜ əŬɘ ɣɡəŰɘəɩɜ űɞɟŰɑɤɜ Űɞɡ əŰɘɟɑɞɡ, Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ əŬŰŬɜɎɚɤůɖɠ 

Űɤɜ ůɡůŰɖɛɎŰɤɜ ɗɏɟɛŬɜůɖɠ əŬɘ ɣɨɝɖɠ, Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɤɜ ɗŮɟɛɞəɟŬůɘɩɜ Űɤɜ ɗŮɟɛɘəɩɜ 

ɕɤɜɩɜ əŬɗɩɠ əŬɘ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ ŮůɤŰŮɟɘəɩɜ əŬɘ ŮɝɤŰŮɟɘəɩɜ ɗŮɟɛɞəɟŬůɘɩɜ Űɤɜ 

ŭɞɛɘəɩɜ ůŰɞɘɢŮɑɤɜ, əɚˊ.   

6.1.1 ɄŮɟɘɓɎɚɚɞɜ ˊɟɞɔɟɎɛɛŬŰɞɠ  

ɇŬ ɜɞůɞəɞɛŮɑŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŭɘɎűɞɟɞɡɠ ɢɩɟɞɡɠ ɛŮ ˊɞɘəɑɚŮɠ ɢɟɐůŮɘɠ ɧˊɤɠ 

ŬɜŬűɏɟɗɖəŮ ˊŬɟŬˊɎɜɤ..ũɘŬ Űɖ ɛŮɚɏŰɖ ɛŬɠ ŰɟɏɝŬɛŮ 3 ˊɟɞůɞɛɞɘɩůŮɘɠ ɖ ɛɑŬ ɛŮ Űɞ ɡˊŬɟɢɞɜ 

əŰɑɟɘɞ ɖ ŭŮɨŰŮɟɖ ɛŮ ůəɑŬůŰɟŬ ůŰɞɡɠ ɡˊɧ ɛŮɚɏŰɖ ɗŬɚɎɛɞɡɠ əŬɘ ɖ ŰɟɑŰɖ ɛŮ ɟɎűɘŬ 

űɤŰɘůɛɞɨ.ɇŬ ůŰɞɘɢŮɑŬ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŮɑɜŬɘ əɞɘɜɎ əŬɘ ůŰɘɠ ŰɟŮɘɠ əŬɘ 

ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ŮɘůŬɔɤɔɐ ůəɘɎůŰɟɤɜ ůŰŬ ˊŬɟɎɗɡɟŬ əŬɘ ɟŬűɘɩɜ űɤŰɘůɛɞɨ 

ũɘŬ ɜŬ ŮɑɜŬɘ ɖ əɎɗŮ ˊɟɞůɞɛɞɑɤůɖ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɐ ɛŮ Űɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, Űɞ 

əŰɑɟɘɞ ɢɤɟɑůŰɖəŮ ůŮ ŭɘɎűɞɟŮɠ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ.ȼ Ůˊɘɚɞɔɐ Űɞɡ ŭɘŬɢɤɟɘůɛɞɨ Űɤɜ ɗŮɟɛɘəɩɜ 
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ɕɤɜɩɜ ɏɔɘɜŮ ɛŮ əɟɘŰɐɟɘɞ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ ɛŬɠ, Űɞɡɠ 

ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ. ũɘŬ əɎɗŮ ɗŮɟɛɘəɐ ɕɩɜɖ ŮɝɎɔŬɛŮ ůɡɛˊŮɟɎůɛŬŰŬ ˊ.ɢ. ɔɘŬ Űɖɜ ɖɚɘŬəɐ 

ŮɜɏɟɔŮɘŬ,Űɞɜ űɡůɘəɧ űɤŰɘůɛɧ ə.Ŭ. ɧˊɤɠ ɗŬ ŭɞɨɛŮ ˊŬɟŬəɎŰɤ. 

Ƀ ůɢŮŭɘŬůɛɧɠ Űɖɠ ɔŮɤɛŮŰɟɑŬɠ Űɞɡ əŰɘɟɑɞɡ ɏɔɘɜŮ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ 

çGoogle sketch upè əŬɘ çopen studioè. ũɘŬ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɤɜ ɜɞůɞəɞɛŮɑɤɜ 

ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ Űɞɜ ˊɟɎůɘɜɞ ɎɝɞɜŬ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ çGoogle sketch upè ɞ ɞˊɞɑɞɠ 

ŭŮɑɢɜŮɘ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɞɡ ȸɞɟɟɎ. ȺˊŮɘŭɐ ŰŬ ɜɞůɞəɞɛŮɑŬ ɛŬɠ ɏɢɞɡɜ  ŭɘɎűɞɟɞɡɠ 

ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ   ŰɞˊɞɗŮŰɐůŬɛŮ ˊŬɟɎɚɚɖɚŬ ůŰɞɜ ˊɟɎůɘɜɞ ɎɝɞɜŬ Űɖɜ ˊɚŮɡɟɎ Űɞɡ 

ȸɞɟɟɎ ɔɘŬ əŬɗŮ ɜɞůɞəɞɛŮɑɞ. 

 
ȺɘəɧɜŬ 6.1 ɄŮɟɘɓɎɚɚɞɜ SketchUp 

ɁŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ ɔɘŬ ɜŬ ɔɑɜŮɘ ɖ ˊɟɞůɞɛɞɑɤůɖ ˊɎɟɗɖəŬɜ Ŭˊɧ ůŰɞɘɢŮɑŬ 

ˊɞɡ ɛŬɕŮɨŰɖəŬɜ Ŭˊɧ Űɘɠ ŰŮɢɜɘəɏɠ ɡˊɖɟŮůɑŮɠ Űɞɡ əɎɗŮ ɜɞůɞəɞɛŮɑɞɡ. 

6.2 ũŮɤɛŮŰɟɑŬ ɇɤɜ ɁɞůɞəɞɛŮɑɤɜ 

ɄɟɩŰɞ ɓɐɛŬ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ Űɤɜ ɜɞůɞəɞɛŮɑɤɜ ɐŰŬɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɛŮ Űɖ 

ɔŮɤɛŮŰɟɑŬ Űɤɜ əŰɘɟɘɤɜ.Ƀ Űɟɧˊɞɠ ɔɘŬ ɜŬ ŮˊɘŰŮɡɢŰŮɑ ŬɡŰɧ ɖŰŬɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɛŮ Űɖɜ 

əɎɗŮ ɗŮɟɛɘəɐ ɕɩɜɖ əŬɘ ɜŬ ůɢŮŭɘŬůɞɡɛŮ Űɞɡɠ Űɞɑɢɞɡɠ ɛɏůŬ ůŮ ŬɡŰɐ ɞˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ 

ůɢɐɛŬ. 
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ȺɘəɧɜŬ 6.2 ɆɢŮŭɘŬůɛɧɠ ɛɏůŬ ůŮ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ 

ɆŰɖ ůɡɜɏɢŮɘŬ ɞɟɑůŬɛŮ Űɞ əɎɗŮ ůŰɞɘɢŮɑɞ ŬɜɎɚɞɔŬ Űɖɜ əŬŰɖɔɞɟɑŬ Űɞɡ ůŮ interior 

wall,exterior wall,exterior roof,interior ceiling,interior flour ,exterior flour. 

6.3 ɉɤɟɘůɛɧɠ ɆŮ ŪŮɟɛɘəɏɠ ȻɩɜŮɠ 

ȷɟɢɘəɎ ˊɟɏˊŮɘ ɜŬ ɢɤɟɑůɞɡɛŮ Űɞ əŰɑɟɘɞ ɛŬɠ ůŮ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ ɩůŰŮ ɜŬ Űɘɠ 

ɛŮɚŮŰɐůɞɡɛŮ əŬɘ ɜŬ ŮɝɎɔɞɡɛŮ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ŬɡŰɏɠ. ɇɞ əɟɘŰɐɟɘɞ ˊɞɡ ŬəɞɚɞɡɗɐůŬɛŮ 

ɔɘŬ Űɞɜ ɢɤɟɘůɛɧ Űɞɡ əŰɘɟɑɞɡ ůŮ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ ɐŰŬɜ ɜŬ ŮɝɎɔɞɡɛŮ ůɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ əɎɗŮ 

ŭɘŬűɞɟŮŰɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɤɜ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ Űɞɡ əɎɗŮ ɜɞůɞəɞɛŮɑɞɡ ȷɜŬŰɞɚɘəɐ, 

ȸɧɟŮɘŬ, ɁɧŰɘŬ, ȹɡŰɘəɐ ŬɚɚɎ əŬɘ Űɖɜ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɤɜ ɞɟɧűɤɜ ůŰɖɜ ɑŭɘŬ ˊɚŮɡɟɎ. 

ȰŰůɘ ɢɤɟɑůŬɛŮ Űɞ ȽˊɞəɟɎŰŮɘɞ ůŮ 38  ɗŮɟɛɘəɏɠ.ɕɩɜŮɠ əŬɘ Űɞ ɔŮɜɘəɧ ɜɞůɞəɞɛŮɑɞ 

ȷɚŮɝɎɜŭɟŬ ůŮ 16.ȷůɢɞɚɖɗɐəŬɛŮ ɛɧɜɞ ɛŮ Űɞɡɠ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ ůɡɜŮˊɎɔŮŰŬɘ ɚɞɘˊɧɜ 

ɞŰɘ ɞɘ ɡˊɧɚɞɘˊɞɘ ɢɩɟɞɘ Űɞɡ ɜɞůɞəɞɛŮɑɞɡ əŬɘ ŰŬ ɔɟŬűŮɑŬ ŭŮɜ űŬɑɜɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɔɘŬŰɑ 

ŭŮɜ ɛŮɚŮŰɩɜŰŬɘ. 
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6.3.1 ȷˊŮɘəɧɜɖůɖ ŪŮɟɛɘəɩɜ Ȼɤɜɩɜ ŪŬɚɎɛɤɜ ɁɞůɖɚŮɑŬɠ  ȽˊˊɞəɟŬŰŮɑɞɡ 

           

 
ȺɘəɧɜŬ 6.3 əɚɘɜŮɠ Ŭ 3-8 8ɞɟɞűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ 

   

        

 
ȺɘəɧɜŬ 6.4 əɚɑɜŮɠ ɓ 3-8 8ɞɟɞűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ 

 

 

 
ȺɘəɧɜŬ 6.5 əɚɑɜŮɠ b 1-4 4ɞɟɧűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ 
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ȺɘəɧɜŬ 6.6 əɚɑɜŮɠ a 1-4 4ɞɟɧűɞɡ   ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ 
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6.3.2 ȷˊŮɘəɧɜɖůɖ ŪŮɟɛɘəɩɜ Ȼɤɜɩɜ ȷɚŮɝɎɜŭɟŬ 

              
ȺɘəɧɜŬ 6.7 əɚɑɜŮɠ Ŭ 1-5 ɜɞŰɘɞŬɜŬŰɞɚɘəŮɠ 

 

 

                

 
ȺɘəɧɜŬ 6.9 əɚɘɜŮɠ c 1-5 ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ 

ȺɘəɧɜŬ 6.8  ɃɜɞɛŬůɑŬ ɗŮɟɛɘəɩɜ ɕɤɜɩɜ 
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ȺɘəɧɜŬ 6.10 əɚɑɜŮɠ b 1-5 ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ 

        
ȺɘəɧɜŬ 6.11 əɚɘɜŮɠ d 2os ɓɞɟŮɘɞŭɡŰɘəɏɠ 

 

ɇɞ Ŭɟɢɘəɧ ɛɞɜŰɏɚɞ ŭɖɛɘɞɨɟɔɖůŮ ˊɞɚɨ ɛŮɔɎɚɞ ŬɟɢŮɑɞ Űɞ ɞˊɞɑɞ ůŮ  ůɡɜŭɡŬůɛɧ ɛŮ 

Űɞ illuminance map əŬɗɘůŰɞɨůŮ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ɘŭɘɑŰŮɟŬ ɢɟɞɜɞɓɧɟŬ əŬɘ ˊŬɟɐɔŬɔŮ 

ŰŮɟɎůŰɘɞ ɧɔəɞ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

ȰŰůɘ ɔɘŬ ɚɧɔɞɡɠ ŮɡɢɏɟŮɘŬɠ ˊɟɞůɞɛɞɘɩůŮɤɜ, ɛŮɑɤůɖɠ ɢɟɞɜɞɡ   əŬɘ ɛɘəɟɧŰŮɟɞɡ ɧɔəɞɡ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ŬˊɞűŬůɑůŬɛŮ ɜŬ ŬˊɞɛɞɜɩůɞɡɛŮ əɎˊɞɘŬ ůɡɔəŮəɟɘɛɏɜŬ ŭɤɛɎŰɘŬ əŬɘ ɜŬ 

ŭɞɡɚɏɣɞɡɛŮ ˊɎɜɤ ůŮ ŬɡŰɎ. ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ Űɞɡ əɎɗŮ 

ɜɞůɞəɞɛŮɑɞɡ əŬɗɩɠ əŬɘ ɖ ɞɜɞɛŬůɑŬ Űɞɡɠ ůŰɞ ˊɟɧɔɟŬɛɛŬ energy plus əŬɗɩɠ əŬɘ ɖ 

Ŭˊɞɛɧɜɤůɖ ŭɤɛŬŰɑɤɜ.  
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6.3.3 ȷˊŮɘəɧɜɖůɖ Ɂɏɞɡ ɀɞɜŰɏɚɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ ɀŮ ȷˊɞɛɧɜɤůɖ ȹɤɛŬŰɑɤɜ 

 
ȺɘəɧɜŬ 6.12 əɚɑɜŮɠ a 5ou, 7ou,8ou ɞɟɧűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ 

      
ȺɘəɧɜŬ 6.13 əɚɑɜŮɠ b 5ou,7ou,8ou ɞɟɧűɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ 

 
ȺɘəɧɜŬ 6.14 əɚɑɜŮɠ a 3ou 4ɧɟɞűɞ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ 

      
ȺɘəɧɜŬ 6.15 əɚɑɜŮɠ  b 3ou 4ɧɟɞűɞ  ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ 
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6.3.4 ȷˊŮɘəɧɜɖůɖ Ɂɏɞɡ ɀɞɜŰɏɚɞɡ ȷɚŮɝɎɜŭɟŬ ɀŮ ȷˊɞɛɧɜɤůɖ ȹɤɛŬŰɑɤɜ 

 
ȺɘəɧɜŬ 6.16 əɚɑɜŮɠ c 3os 

      
ȺɘəɧɜŬ 6.17 əɚɑɜŮɠ d 2os 

 

 
ȺɘəɧɜŬ 6.18 əɚɑɜŮɠ b 3ou  ɞɟɧűɞɡ 
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ȺɘəɧɜŬ 6.19 əɚɑɜŮɠ b 2ou,4ou ɞɟɧűɞɡ 

 

                           
ȺɘəɧɜŬ 6.20 əɚɑɜŮɠ a 3ou ɞɟɧűɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ 
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6.4 ȺɘůŬɔɤɔɐ ɇɤɜ Ɉɚɘəɩɜ  

ȰɢɞɜŰŬɠ ɞɚɞəɚɖɟɩůŮɘ ɛŮ Űɖɜ ɔŮɤɛŮŰɟɑŬ Űɞɡ əŰɘɟɑɞɡ əŬɘ Űɘɠ ɗŮɟɛɘəɏɠ Űɞɡ ɕɩɜŮɠ 

ŰɩɟŬ ŮɑɛŬůŰŮ ůŮ ɗɏůɖ ɜŬ ŭɩůɞɡɛŮ ŰŬ ɡɚɘəɎ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Űɞ əɎɗŮ ɜɞůɞəɞɛŮɑɞ 

(əŬɗɩɠ əŬɘ ŰŬ ɡˊɧɚɞɘˊŬ ŭŮŭɞɛɏɜŬ ɧˊɤɠ ůəɘɎůŮɘɠ Ŭˊɧ ɔŮɘŰɞɜɘəɎ əŰɑɟɘŬ, űɡůɘəɧ űɤŰɘůɛɧ, 

ə.Ŭ). ȼ ŮɘůŬɔɤɔɐ Űɤɜ ɡɚɘəɩɜ ɔɑɜŮŰŬɘ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ çEnergy Plusè Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ 

ɞˊɞɑɞɡ űŬɑɜŮŰŬɘ ůŰɖɜ ŮɘəɧɜŬ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ energy plus. 

 
ȺɘəɧɜŬ 6.21 EP-Launch 

ũɘŬ ɜŬ ŮɘůɎɔɞɡɛŮ ŰŬ ɡɚɘəɎ ůŰɞ ˊɟɧɔɟŬɛɛŬ ŬɜɞɑɔɞɡɛŮ Űɖɜ Ůˊɘɚɞɔɐ çEdit-IDF 

Editorè. ɀŮŰɎ ˊɖɔŬɑɜɞɡɛŮ ůŰɖɜ əŬɟŰɏɚŬ çMaterialè ɔɘŬ ɜŬ űŰɘɎɝɞɡɛŮ ŰŬ ɡɚɘəɎ Ŭˊɧ ŰŬ 
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ɞˊɞɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Űɞ əŰɑɟɘɞ əŬɗɩɠ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ. ɆŰɖɜ ŮɘəɧɜŬ ˊŬɟŬəɎŰɤ 

űŬɑɜɞɜŰŬɘ ŰŬ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ əŬɘ ůŰɞɜ ˊɑɜŬəŬ ŰŬ ɡɚɘəɎ Űɞɡɠ. 

 
ȺɘəɧɜŬ 6.22 IDF editor Material 

ȽˊˊɞəɟɎŰŮɘɞ ɇɟŬɢɨŰɖŰŬ ɆɡɜŰŮɚŮůŰɐɠ 

ɗŮɟɛɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ 

ɡɚɘəɞɨ 

ɚ(w/m*k) 

ɄɡəɜɧŰɖŰŬ 

(kg/m^3) 

Ⱥɘŭɘəɐ 

ŪŮɟɛɞɢɤɟɖŰɘəɧŰɖŰŬ 

Co(J/kg*K) 

ɃˊŰɞˊɚɘɜɗɞŭɞɛɐ ɀŮůŬɑŬ 0.49 1200 1000 

Ƀˊɚɘůɛɏɜɞ 

ɆəɡɟɧŭŮɛŬ 

ɀŮůŬɑŬ 2.5 2400 1000 

ȷůɓŮůŰɞəɞɜɑŬɛŬ ɀŮůŬɑŬ 0.87 1800 1000 

ȿɘɜɧɚŬɘɞ ȿɑɔɞ 0.17 1200 1400 
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ūŮɚɚɧɠ  ȿɑɔɞ 0.05 200 1500 

ɆŰŮɔŬɜɤŰɘəɐ 

ɛŮɛɓɟɎɜɖ 

ȿɑɔɞ 0,25 1200 1800 

ɉŬɚɑəɘ ɀŮůŬɑŬ 2 2200 1045 

ɇůɘɛŮɜŰɧˊɚŬəŬ Ʉɞɚɨ 1.5 2100 1000 

ɀɤůŬɘəɧ ȿɑɔɞ 1.2 1900 840 

ɀˊŮŰɧ ɟɨůŮɤɜ ɀŮůŬɑŬ 0.23 600 1000 

ŪŮɟɛɞɛɞɜɤŰɘəɐ 

ˊɚɎəŬ 

ȿɑɔɞ 0.035 2000 1500 

ȷɚŮɝɎɜŭɟŬ ɇɟŬɢɨŰɖŰŬ ɆɡɜŰŮɚŮůŰɐɠ 

ɗŮɟɛɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ 

ɡɚɘəɞɨ 

ɚ(w/m*k) 

ɄɡəɜɧŰɖŰŬ 

(kg/m^3) 

Ⱥɘŭɘəɐ 

ŪŮɟɛɞɢɤɟɖŰɘəɧŰɖŰŬ 

Co(J/kg*K) 

ɃˊŰɞˊɚɘɜɗɞŭɞɛɐ ɀŮůŬɑŬ 0.49 1200 1000 

Ƀˊɚɘůɛɏɜɞ 

ɆəɡɟɧŭŮɛŬ 

ɀŮůŬɑŬ 2.5 2400 1000 

ȷůɓŮůŰɞəɞɜɑŬɛŬ ɀŮůŬɑŬ 0.87 1800 1000 

ȿɘɜɧɚŬɘɞ ȿɑɔɞ 0.17 1200 1400 

ūŮɚɚɧɠ  ȿɑɔɞ 0.05 200 1500 

ɀɤůŬɘəɧ ȿɑɔɞ 1.2 800 1900 

ȺɚŬűɟɧˊŮŰɟŬ Ʉɞɚɨ 0.12 400 1000 
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ɆŰɞɜ ˊɑɜŬəŬ  űŬɑɜŮŰŬɘ ɏɜŬɠ ůɡɔəŮɜŰɟɤŰɘəɧɠ ˊɑɜŬəŬɠ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 

ɡɚɘəɩɜ (ůɡɜŰŮɚŮůŰɐɠ ɗŮɟɛɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ, ˊɡəɜɧŰɖŰŬ, Ůɘŭɘəɐ ɗŮɟɛɞɢɤɟɖŰɘəɧŰɖŰŬ) ŰŬ 

ɞˊɞɑŬ ŮɘůɎɔŬɛŮ əŬɘ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ŰɟɏɝŮɘ Űɞ ˊɟɧɔɟŬɛɛŬ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ Űɞ ˊɟɧɔɟŬɛɛŬ 

ŬˊŬɘŰŮɑ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɖɜ əŬɟŰɏɚŬ ɛŮ ɛˊɚŮ ɢɟɩɛŬ. 

ȷɜŬɚɡŰɘəɎ:  

Field: Name ŮɘůɎɔɞɡɛŮ Űɞ ɧɜɞɛŬ Űɞɡ ɡɚɘəɞɨ ˊɞɡ űŰɘɎɢɜɞɡɛŮ ɩůŰŮ ɜŬ Űɞ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ ɧŰŬɜ ɗŬ űŰɘɎɝɞɡɛŮ Construction (ɗŬ ŭɞɨɛŮ ůŰɖɜ ůɡɜɏɢŮɘŬ Űɘ ŮɑɜŬɘ 

ŬɡŰɧ).  

Field: Roughness ŮɘůɎɔɞɡɛŮ Űɖɜ ůɢŮŰɘəɐ ŰɟŬɢɨŰɖŰŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɡɚɘəɞɨ. 

ȷɡŰɐ ɖ ˊŬɟɎɛŮŰɟɞɠ ŮˊɖɟŮɎɕŮɘ ɛɧɜɞ Űɞɜ ŮɝɤŰŮɟɘəɧ ůɡɜŰŮɚŮůŰɐ ůɡɜŬɔɤɔɐɠ. ɀˊɞɟŮɑ ɜŬ 

ˊɎɟŮɘ Űɘɛɏɠ Very Rough, Rough, Medium Rough, Medium Smooth, Smooth, Very Smooth.  

Field: Thickness ŮɘůɎɔɞɡɛŮ Űɞ ˊɎɢɞɠ Űɞɡ ɡɚɘəɞɨ ˊɞɡ űŰɘɎɢɜɞɡɛŮ.  

Field: Density ŮɘůɎɔɞɡɛŮ Űɖɜ ˊɡəɜɧŰɖŰŬ Űɞɡ ɡɚɘəɞɨ ůŮ kg/m3 .  

Field: Specific Heat ŮɘůɎɔɞɡɛŮ Űɖɜ Ůɘŭɘəɐ ɗŮɟɛɞɢɤɟɖŰɘəɧŰɖŰŬ Űɞɡ ɡɚɘəɞɨ ůŮ J/(g-

K)  

Field: Conductivity ŮɘůɎɔɞɡɛŮ Űɞɜ ůɡɜŰŮɚŮůŰɐ ɗŮɟɛɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Űɞɡ ɡɚɘəɞɨ 

ůŮ (W/m*k)  

ɀŮŰɎ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ ɡɚɘəɩɜ ˊɖɔŬɑɜɞɡɛŮ ůŰɖɜ əŬɟŰɏɚŬ çconstructionè ɔɘŬ ɜŬ 

űŰɘɎɝɞɡɛŮ ɧɚŮɠ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ůŰɟɩůŮɘɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ŬˊɞŰŮɚŮɑŰŬɘ Űɞ əŰɑɟɘɞ. ɇŬ 

çconstructionè ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ əŬɗɩɠ əŬɘ ɖ ɞɜɞɛŬůɑŬ Űɞɡ ůŰɞ energy plus 

űŬɑɜɞɜŰŬɘ ˊŬɟŬəɎŰɤ ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɞ ŮɝɤŰŮɟɘəɧ ůŰɟɩɛŬ ˊɟɞɠ Űɞ ŮůɤŰŮɟɘəɧ: 

 

Ⱥɑŭɞɠ ůŰɞɘɢŮɑɞɡ ȽˊˊɞəɟɎŰŮɘɞ constructions ȷɚŮɝɎɜŭɟŬ constructions 

Exterior flour ȹŮɜ ɏɢŮɘ ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

ȺɚŬűɟɧˊŮŰɟŬ 20 cm 

ȷůűŬɚŰɧˊŬɜɞ Ʉɞɚɨ 0.23 1100 1000 
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Interior flour ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

Ƀˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ25cm 

ɀɤůŬɘəɧ 3cm 

ūŮɚɚɧɠ  3mm 

ȿɘɜɧɚŬɘɞ 3mm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

Ƀˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ22cm 

ɀɤůŬɘəɧ 3cm 

ūŮɚɚɧɠ  3mm 

ȿɘɜɧɚŬɘɞ 3mm  

Exterior wall ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

ɃˊŰɞˊɚɘɜɗɞŭɞɛɐ 8cm 

ȾŮɜɧ ŬɏɟŬ 15cm 

ɃˊŰɞˊɚɘɜɗɞŭɞɛɐ 8cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

ũəɟɞ ɛˊŮŰɧ 20cm 

ȾŮɜɧ ŬɏɟŬ 15cm 

ɃˊŰɞˊɚɘɜɗɞŭɞɛɐ 10cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

Interior wall ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

ɃˊŰɞˊɚɘɜɗɞŭɞɛɐ 8cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

ɃˊŰɞˊɚɘɜɗɞŭɞɛɐ 10cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

Interior ceiling ȿɘɜɧɚŬɘɞ 3mm 

ūŮɚɚɧɠ  3mm 

ɀɤůŬɘəɧ 3cm 

Ƀˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ25cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

ȿɘɜɧɚŬɘɞ 3mm 

ūŮɚɚɧɠ  3mm 

ɀɤůŬɘəɧ 3cm 

Ƀˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ22cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

Exterior window  ɇɕɎɛɘ 3  

ȷɏɟŬɠ ŰɕŬɛɘɞɨ 6 

ɇɕɎɛɘ 3 

ɇɕɎɛɘ 3  

ȷɏɟŬɠ ŰɕŬɛɘɞɨ 6 

ɇɕɎɛɘ 3  

Exterior roof ɇůɘɛŮɜŰɧˊɚŬəŬ 

ɉŬɚɑəɘ 

ŪŮɟɛɞɛɞɜɤŰɘəɐ ˊɚɎəŬ 

ȷůűŬɚŰɧˊŬɜɞ 1cm 

ȺɚŬűɟɧˊŮŰɟŬ 20cm 

Ƀˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ22cm 
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ɆŰŮɔŬɜɤŰɘəɐ ɛŮɛɓɟɎɜɖ 

ɀˊŮŰɧ ɟɨůŮɤɜ 

Ƀˊɚɘůɛɏɜɞ ůəɡɟɧŭŮɛŬ25cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

ȷůɓŮůŰɞəɞɜɑŬɛŬ 2cm 

 

 
ȺɘəɧɜŬ 6.23 IDF-editor constructions 

6.5 ȺɘůŬɔɤɔɐ ɇɞɡ ɄŮɟɘɓɎɚɚɞɜŰŬ ɉɩɟɞɡ 

ȷűɞɨ ŰŬ ɜɞůɞəɞɛŮɑŬ ɛŬɠ ɓɟɑůəɞɜŰŬɘ ůŮ ŬůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ əɚɐɗɖəŮ ŬˊŬɟŬɑŰɖŰɖ ɖ 

ŮɘůŬɔɤɔɐ Űɤɜ ɔŮɘŰɞɜɘəɩɜ  əŰɘɟɑɤɜ ˊɞɡ ůəɘɎɕɞɡɜ əɎˊɞɘŮɠ  ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ,ŬɜɎɚɞɔŬ ɛŮ Űɖɜ 

Ůˊɞɢɐ əŬɘ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ,  Űɞɡɠ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ .ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ŮɘůɎɔŬɛŮ  

ɕɩɜŮɠ ůəɑŬůɖɠ (shading zones) əŬɘ ɛɏůŬ ůŮ ŬɡŰɏɠ ůɢŮŭɘɎůŬɛŮ ŰŬ ɔŮɘŰɞɜɘəɎ əŰɑɟɘŬ Űɞɡɠ 

ŭɟɧɛɞɡɠ əŬɘ Űɖɜ ˊɚŬŰŮɑŬ ɛŮ ŰŬ ŭɏɜŰɟŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ŬˊɏɜŬɜŰɘ Ŭˊɧ Űɞ 

ȽˊˊɞəɟɎŰŮɘɞ.ɄŬɟŬəɎŰɤ ůŰɘɠ ŮɘəɧɜŮɠ  űŬɑɜɞɜŰŬɘ ɞ ˊŮɟɘɓŬɚɚɤɜ ɢɩɟɞɠ Űɤɜ ŭɨɞ 

ɜɞůɞəɞɛŮɑɤɜ: 
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ȺɘəɧɜŬ 6.24 ɄŮɟɘɓɎɚɚɤɜ ɢɩɟɞɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ ȽˊˊɞəɟŬŰŮɑɞɡ 

 

 

 
ȺɘəɧɜŬ 6.25 ɄŮɟɘɓɎɚɚɤɜ ɢɩɟɞɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ  ȷɚŮɝɎɜŭɟŬɠ 

                     

Ⱥɜ ůɡɜŮɢŮɑŬ ɔɘŬ Űɞ əɎɗŮ ůŰɞɘɢŮɑɞ ɞɟɑůŬɛŮ Űɖɜ ŬɜŰŬɜɎəɚŬůɖ Űɞɡ əɎɗŮ ůŰɞɘɢŮɑɞɡ 

ɔɨɟɤ Ŭˊɞ ŰŬ ɜɞůɞəɞɛŮɑŬ.ȼ ŬɜŰŬɜɎəɚŬůɖ ɔɘŬ ŰŬ əŰɑɟɘŬ ɞɟɑůŰɖəŮ ɑůɖ ɛŮ 0.2,ɔɘŬ Űɞ ŭɟɧɛɞ 

ɑůɖ ɛŮ 0.15 əŬɘ ɔɘŬ Űɖɜ űɡŰɞəɎɚɡɣɖ Űɖɠ ˊɚŬŰŮɑŬɠ ɑůɖ ɛŮ 0.2.ȼ ŮɘəɧɜŬ ŭŮɑɢɜŮɘ Űɖɜ 

ŮɘůŬɔɤɔɐ Űɤɜ ůŰɞɘɢŮɑɤɜ ůŰɞ energy plus. 
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ȺɘəɧɜŬ 6.26 IDF-editor shading property reflectance 

ɇɏɚɞɠ, ůɢŮŭɘɎůŰɖəŬɜ ŰŬ ˊŬɟɎɗɡɟŬ ˊɞɡ ɚɧɔɤ ɔŮɤɛŮŰɟɑŬɠ əŰɘɟɑɞɡ ŮˊɖɟŮɎɕɞɡɜ ɛɏůɤ 

ŬɜŬəɚɎůŮɤɜ Űɞɜ űɤŰɘůɛɧ Űɤɜ ɗŬɚɎɛɤɜ. 

 
ȺɘəɧɜŬ 6.27  ȾɚɑɜŮɠ ȸ 2ɃɈ əȭȸ 4ɞɡ. ȷˊɏɜŬɜŰɘ əŬɘ ˊɚŬɘɜɎ ˊŬɟɎɗɡɟŬ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɞɜ űɡůɘəɧ űɤŰɘůɛɧ Űɞɡɠ 
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6.6 ȺɘůŬɔɤɔɐ ȾɚɘɛŬŰɘəɩɜ ȹŮŭɞɛɏɜɤɜ 

ɇŬ əɚɘɛŬŰɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ Űɤɜ 

ɜɞůɞəɞɛŮɑɤɜ, ŮˊɘɚɏɢɗɖəŬɜ Ŭˊɧ ŰŬ weather data Űɞɡ energy plus ůŮ ɛɞɟűɐ .epw. ȹɡůŰɡɢɩɠ 

ŭŮɜ ɛˊɞɟɞɨůŬɛŮ ɜŬ ˊɎɟɞɡɛŮ űŮŰɘɜɎ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɞ əɚɑɛŬ Űɖɠ ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ. ȳɛɤɠ 

ŰŬ əɚɘɛŬŰɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ŭŮɜ Ŭˊɏɢɞɡɜ ŬɟəŮŰɎ Ŭˊɧ Űɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ. 

          Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ŰŬ əɚɘɛŬŰɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ 

energyplus ɔɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɞˊɘəɞɨɠ ůŰŬɗɛɞɨɠ əŬɘ ůŰɞɘɢŮɑŬ ɔɘŬ 

əɎɗŮ ˊŮɟɘɞɢɐ ůŮ ˊɟɞŮˊɘɚŮɔɛɏɜɞɡɠ ɢɟɧɜɞɡɠ. ũɘŬ ɜŬ ɛˊɞɟɏůɞɡɛŮ ɜŬ ɔɑɜŮɘ ɢɟɐůɖ Űɤɜ 

əɚɘɛŬŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ ˊɟɏˊŮɘ Űɞ əŰɑɟɘɞ ɜŬ ŬɜɐəŮɘ ůŮ ŬəŰɑɜŬ ɔɨɟɤ Ŭˊɧ ŬɡŰɧɜ Űɞ 

ůŰŬɗɛɧ ˊŮɟɑˊɞɡ 30-50km əŬɘ Ůˊɑůɖɠ Űɞ ɡɣɧɛŮŰɟɞ Űɞɡ əŰɘɟɑɞɡ ɜŬ ɓɟɑůəŮŰŬɘ ɛŮɟɘəɏɠ 

ŮəŬŰɞɜŰɎŭŮɠ ɛɏŰɟŬ. ȾŬɘ ŰŬ ŭɨɞ ɜɞůɞəɞɛŮɑŬ Űɖɟɞɨɜ ɧɚŬ ŰŬ əɟɘŰɐɟɘŬ ɞˊɧŰŮ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ 

ɖ ɢɟɐůɖ Űɞɡɠ. 

           ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ əŬɘ ůŰɘɠ ŰɟŮɘɠ ˊɟɞůɤɛɞɘɩůŮɘɠ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ Űɞ 

ŬɟɢŮɑɞ əŬɘɟɞɨ ɛŮ ɛɧɜɖ ŬɚɚŬɔɐ Űɘɠ ɖɛɏɟŮɠ ˊɞɡ ŮˊɘɚɏɝŬɛŮ ŮɛŮɑɠ ɜŬ ŰɟɏɝŮɘ əŬɘ ɧɢɘ Űɞ 

ɢɟɞɜɞŭɘɎɔɟŬɛɛŬ ŬɜɎ 19 ɛɏɟŮɠ Űɞɡ ŬɟɢŮɑɞɡ əŬɘɟɞɨ. Ƀɘ ɛɏɟŮɠ ˊɞɡ ŮˊɘɚɏɝŬɛŮ ɐŰŬɜ ɖ 

ɛŮůɖɛɓɟɑŬ Űɖɠ 21ɖɠ Ƚɞɡɜɑɞɡ ɧˊɞɡ ŮɢɞɡɛŮ Űɖ ɛŮɔŬɚɨŰŮɟɖ ɛɏɟŬ Űɞɡ ɢɟɧɜɞɡ ,Űɖ ɛŮůɖɛɓɟɘŬ 

Űɖɠ 21ɖɠ ȹŮəŮɛɓɟɑɞɡ ˊɞɡ ŮɢɞɡɛŮ Űɖ ɛɘəɟɧŰŮɟɖ ɛɏɟŬ Űɞɡ ɢɟɧɜɞɡ, Űɘɠ ŭɨɞ ɘůɖɛŮɟŮɑŮɠ ˊɞɡ 

ɏɢɞɡɛŮ ɑůɖ ŭɘɎɟəŮɘŬ ɛɏɟŬɠ əŬɘ ɜɨɢŰŬɠ (21ɖɠ  ɀŬɟŰɑɞɡ  əŬɘ 21ɖɠ ɆŮˊŰŮɛɓɟɑɞɡ), əŬɗɩɠ əŬɘ 

Űɖɜ ˊɘɞ ɕŮůŰɐ ɛɏɟŬ Űɞɡ ɢɟɧɜɞɡ, Űɖɜ 21ɖ Ƚɞɡɚɑɞɡ. 

 
ȺɘəɧɜŬ 6.28 ȺɘůŬɔɤɔɐ ɖɛŮɟɩɜ ůŰɞ energy plus 
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6.7 ȺɘůŬɔɤɔɐ ɆŰɞɘɢŮɑɤɜ ɀɏŰɟɖůɖɠ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ 

ɆŮ əŬɗŮ ŭɤɛɎŰɘɞ ˊɞɡ ŬˊɞɛɞɜɩůŬɛŮ ɓɎɚŬɛŮ ɛɏůɤ Űɞɡ  legacy open studio plug in 

ůŰɞɘɢŮɑŬ ɛɏŰɟɖůɖɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ.ɆɡɔəŮəɟɘɛɏɜŬ ŰɞˊɞɗŮŰɐůŬɛŮ ɢɎɟŰŮɠ ɛɏŰɟɖůɖɠ 

(illuminance map) ŬɚɚɎ əŬɘ ůɖɛŮɑŬ ɛŮŰɟɖůɖɠ űɤŰɘůɛɞɨ (daylight reference point).ɇŬ 

illuminance map ŰɞˊɞɗŮŰɐɗɖəŬɜ ůŮ ɨɣɞɠ  0.76 m Ŭˊɞ Űɞ ˊɎŰɤɛŬ əŬɘ ůŮ ŬˊɧůŰŬůɖ 0.5 m 

ˊŮɟɘɛŮŰɟɘəɎ ɔɡɟɤ Ŭˊɞ Űɞɡɠ Űɞɑɢɞɡɠ ɔɘŬ ɜŬ ɏɢɞɡɛŮ ˊɘɞ ŬəɟɘɓŮɑɠ ɛŮŰɟɐůŮɘɠ.ȷɡŰɞ ůɡɛɓŬɑɜŮɘ 

ɔɘŬ ɜŬ ɛɖɜ ɚŬɛɓɎɜɞɡɛŮ ɡˊɧɣɖɜ Űɘɠ ɛŮɔɎɚŮɠ ŬɜŰŬɜŬəɚɎůŮɘɠ Ŭˊɞ ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ.ɇŬ 

daylight  reference point ŰɞˊɞɗŮŰɐɗɖəŬɜ ˊŮɟɑˊɞɡ ůŰɞ ůɖɛŮɑɞ ɞˊɞɡ ɗŬ ɓɟɑůəŮŰŬɘ Űɞ əŮűɎɚɘ 

Ůɜɧɠ ŬůɗŮɜɞɨɠ. ɆŰɖɜ ŮɘəɧɜŬ űŬɑɜŮŰŬɘ Űɞ illuminance map əŬɘ Űɞ daylight reference point 

Ůɜɧɠ Űɡˊɘəɩɜ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ  

 
ȺɘəɧɜŬ 6.29  illuminance map kai daylight reference point  Űɡˊɘəɩɜ ɗŬɚɎɛɤɜ  ɜɞůɖɚŮɑŬɠ 

      
ȺɘəɧɜŬ 6.30  illuminance map kai daylight reference point  Űɡˊɘəɩɜ ɗŬɚɎɛɤɜ  ɜɞůɖɚŮɑŬɠ 

                          

 

ȾɎɗŮ ŰŮŰɟɎɔɤɜɞ Űɞɡ ɢɎɟŰɖ űɤŰɘůɛɞɨ ɞɜɞɛɎɕŮŰŬɘ grid.ɇŬ grid ŮɑɜŬɘ ŭɘŬɛɞɟűɤɛɏɜŬ 

ɛŮ ŭɘŬůŰɎůŮɘɠ 0.5m*0.5m əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊɟɞůɞɛɞɑɤůɖɠ  Űɞɡ illuminance map 

ɛŬɠ ŭɑɜɞɡɜ  ɛŮŰɟɐůŮɘɠ ɔɘŬ əɎɗŮ grid. 

6.8  ȺɘůŬɔɤɔɐ ɆəɘɎůŰɟɤɜ ɆŰŬ ɄŬɟɎɗɡɟŬ 

ȼ ŮɘůŬɔɤɔɐ Űɤɜ ůəɘɎůŰɟɤɜ ɏɔɘɜŮ ɔɘŬ ůəɞˊɞɨɠ ɛŮɚɏŰɖɠ ɛɑŬɠ ŭŮɨŰŮɟɖɠ ŮɜŬɚɚŬəŰɘəɐɠ  

ˊɟɞůɞɛɞɑɤůɖɠ   Űɤɜ ŭɡɞ ɜɞůɞəɞɛŮɑɤɜ ɔɘŬ ŮɝŬɔɤɔɐ əŬɘ ůɨɔəɟɘůɖ ŬˊɞŰŮɚŮůɛŬŰɤɜ ɛŮ Űɖɜ 
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ˊɟɩŰɖ ˊɟɞůɞɛɞɑɤůɖ Űɤɜ ɡˊɎɟɢɞɜŰɤɜ əŰɘɟɑɤɜ.ȼ Ůˊɘɚɞɔɐ Űɞɡɠ ɏɔɘɜŮ ɛŮ ɓɎůɖ Űɘɠ Ůɗɜɘəɏɠ 

ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ Űɞɡ ɇ.Ƀ.ɇ.Ⱥ.Ⱥ..ɆɡɔəŮəɟɘɛɏɜŬ ɔɘŬ əɎɗŮ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ ɓɟɑůəŬɛŮ Űɞ ůɡɜŰŮɚŮůŰɐ ůəɑŬůɖɠ ˊɞɡ ɢɟŮɘŬɕɧɛŬůŰŬɜ(ɓɚɏˊŮ 3.10.2 

ůɡɜŰŮɚŮůŰɏɠ ůəɑŬůɖɠ əŰɘɟɑɞɡ ŬɜŬűɞɟɎɠ).ɀŮŰɎ Ŭˊɧ Űɞɜ ˊɘɜŬəŬ 3.22 Űɞɡ ɇ.Ƀ.ɇ.Ⱥ.Ⱥ (ɓɚɏˊŮ 

3.10.3 ůɡɜŰŮɚŮůŰŮɠ ůəɑŬůɖɠ ɔɘŬ ɞɟɘɕɧɜŰɘɞɡɠ ˊɟɞɓɧɚɞɡɠ) ɓɟɑůəŬɛŮ Űɖɜ ɔɤɜɑŬ ɓ ɖ ɞˊɞɑŬ 

ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɔɤɜɑŬ ˊɞɡ ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ Űɞ ɞɟɘɕɧɜŰɘɞ ŮˊɑˊŮŭɞ, ˊɞɡ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ Űɞ 

ɛɏůɞ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ ɧɣɖɠ əŬɘ Űɖɠ ŮɡɗŮɑŬɠ ˊɞɡ ŮɜɩɜŮɘ Űɞ ɛɏůɞ Űɖɠ ɧɣɖɠ ɛŮ Űɞ ˊɏɟŬɠ Űɞɡ 

ˊɟɞɓɧɚɞɡ əŬɘ ɛŮ ɛɧɜɞ ŬɔɜɤůŰɞ Űɖ ŭɘɎůŰŬůɖ Űɞɡ, ŰɞˊɞɗŮŰɐůŬɛŮ ŰŬ ɞɟɘɕɧɜŰɘŬ ůəɑŬůŰɟŬ 

ůŰŬ ˊŬɟɎɗɡɟŬ Űɤɜ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ .ɇɏɚɞɠ ɛŮ ɓŬůɖ Űɞɜ ˊɑɜŬəŬ ɔɘŬ ˊɚŮɡɟɘəŮɠ 

ˊɟɞŮɝɞɢɏɠ (ɓɚɏˊŮ 3.10.4) ɓɟɑůəŬɛŮ Űɖ ɔɤɜɑŬ Ŭ  əŬɘ ɛŮ ɛɧɜɞ ŬɔɜɤůŰɞ Űɞ ɛɐəɞɠ Űɞɡ 

ůəɘɎůŰɟɞɡ ɓɟɑůəŬɛŮ Űɖɜ ˊɚŮɡɟɘəɐ ˊɟɞŮɝɞɢɐ ɧˊɞɡ ɢɟŮɘŬɕɧŰŬɜ. 

 

                       
ȺɘəɧɜŬ 6.31 ũɤɜɑŮɠ ɡˊɞɚɞɔɘůɛɞɨ ůəɘɎůŰɟɤɜ ɓ,ɔ 

    

ɄŬɟŬŰɑɗɞɜŰŬɘ ˊŬɟŬəɎŰɤ ɞɘ ŮɘəɧɜŮɠ Űɤɜ ɜɞůɞəɞɛŮɑɤɜ ɛŮ ůəɑŬůŰɟŬ: 
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6.8.1 ȽˊˊɞəɟɎŰŮɘɞ 

ɃəŰŬɧɟɞűɞ 

 
ȺɘəɧɜŬ 6.32 ůəɘŬůŰɟŬ əɚɑɜŮɠ Ŭ 3,5,8ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ 

        
ȺɘəɧɜŬ 6.33 əɚɘɜŮɠ b 3,5,8ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ 

ɇŮŰɟŬɧɟɞűɞ 

 
ȺɘəɧɜŬ 6.34 ůəɑŬůŰɟŬ əɚɑɜŮɠ b 3ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ 
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ȺɘəɧɜŬ 6.35 əɚɑɜŮɠ Ŭ  3ɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ 

 

6.8.2  ȷɚŮɝɎɜŭɟŬ 

  
       ȺɘəɧɜŬ 6.36 ůəɑŬůŰɟŬ əɚɑɜŮɠ  c 3ɞɡ ŭɘˊɚɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ 

              

 
ȺɘəɧɜŬ 6.37 ůəɑŬůŰɟŬ əɚɑɜŮɠ  b 2ɞɡ ,4ɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ 
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ȺɘəɧɜŬ 6.38 ůəɑŬůŰɟŬ əɚɑɜŮɠ  b 3ɞɡ ɓɞɟŮɘɞŭɡŰɘəɏɠ 

 
ȺɘəɧɜŬ 6.39 ůəɑŬůŰɟŬ əɚɑɜŮɠ  d 2ɞɡ ɓɞɟŮɘɞŭɡŰɘəɏɠ 

      
ȺɘəɧɜŬ 6.40 əɚɑɜŮɠ a 3ɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ 
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ȺɘəɧɜŬ 6.41 IDF-EDITOR ɆəɑŬůŰɟŬ 

 

 
ȺɘəɧɜŬ 6.42 Ʉɟɞůŭɘɞɟɘůɛɧɠ ůəɘɎůŰɟɞɡ ůŬɜ ŮˊɘűɎɜŮɘŬ ůəɑŬůɖɠ ɛɏůɤ SketctUp 
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6.9 ȺɘůŬɔɤɔɐ ɆɡůŰɐɛŬŰɞɠ ɅŬűɘɩɜ ūɡůɘəɞɨ ūɤŰɘůɛɞɨ ȾŬɘ ɆəɘɎůŰɟɤɜ  

ɆŬɜ ŭŮɨŰŮɟɖ ŮɜŬɚɚŬəŰɘəɐ ŭɘŬɛɞɟűɩůŬɛŮ ɏɜŬ ŰɟɑŰɞ ɛɞɜŰɏɚɞ, ɧˊɞɡ ŮɘůɎɔŬɛŮ ɟɎűɘŬ 

űɤŰɘůɛɞɨ ɛŮ ůəɞˊɧ ɜŬ ŬɜɘˊŬɟŬɓɎɚɚɞɡɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ˊɟɞůɤɛɞɑɤůɖɠ Űɧůɞ ɛŮ Űɞ 

ɡˊɎɟɢɞɜ əŰɑɟɘɞ, ɧůɞ əŬɘ ɛŮ ŰŬ ůəɑŬůŰɟŬ.ɇŬ ɟɎűɘŬ űɤŰɘůɛɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ 2  ŬɜŬəɚŬůŰɘəɏɠ ŮˊɘűɎɜŮɘŮɠ ɛɑŬ ŮɝɤŰŮɟɘəɐ əŬɘ ɛɑŬ ŮůɤŰŮɟɘəɐ.ȼ ŮɝɤŰŮɟɘəɐ 

ɚŮɘŰɞɡɟɔŮɑ ŰŬɡŰɧɢɟɞɜŬ əŬɘ ɤɠ ɞɟɘɕɧɜŰɘɞ ůəɑŬůŰɟɞ.ȷˊɞ Ůŭɩ əŬɘ ůŰɞ Ůɝɐɠ ɛŮ Űɞɜ ɧɟɞ ɟɎűɘŬ 

űɤŰɘůɛɞɨ ɗŬ ŮɜɜɞɞɨɛŮ ŬɡŰɧ Űɞ ůɨůŰɖɛŬ ůəɑŬůɖɠ əŬɘ ɓŮɚŰɑɤůɖɠ űɡůɘəɞɨ űɤŰɘůɛɞɨ. 

ɇɞˊɞɗŮŰɐɗɖəŬɜ ůŮ ɨɣɞɠ 2.10m-2.20m ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŭɘŬůŰɎůŮɘɠ Űɞɡ ŭɤɛŬŰɑɞɡ əŬɘ 

ŮəŰŮɑɜɞɜŰŬɘ ŮɝɤŰŮɟɘəɎ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ůɡɜŰŮɚŮůŰɏɠ ůəɑŬůɖɠ Űɞɡ ɇɃ.ɇȺȺ., Ůɜɩ 

ŮůɤŰŮɟɘəɎ ɧůɞ ŮɘɜŬɘ Űɞ ɨɣɞɠ Űɞɡ ˊɎɜɤ ˊŬɟŬɗɨɟɞɡ (ˊɟŬəŰɘəɧɠ əŬɜɧɜŬɠ).ȽŭɘŬɘŰŮɟɧŰɖŰŬ 

ŬˊɞŰɏɚŮůŮ ɞ 7ɞɠ əŬɘ ɞ 8ɞɠ ɧɟɞűɞɠ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ ɧˊɞɡ ˊɟɞůŰɏɗɖəŬɜ ˊŬɟɎɗɡɟŬ ɨɣɞɡɠ 

0.50 m əŬɘ ˊɚɎŰɞɡɠ 1.44 m ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɛɖɜ ŮɛˊɞŭɑůɞɡɛŮ Űɖɜ ɞɟŬŰɧŰɖŰŬ Űɤɜ ŬůɗŮɜɩɜ 

əŬɘ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ Űɞ ɟɎűɘ ůŮ 2.10 m ɨɣɞɠ Ŭˊɞ Űɞ ˊɎŰɤɛŬ. 

Ƀ ɚɧɔɞɠ ˊɞɡ ŮˊɘɚɏɝŬɛŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ ɟɎűɘŬ űɤŰɘůɛɞɨ, ɐŰŬɜ Űɞ ɛŮɔɎɚɞ ůŮ 

ɛɏɔŮɗɞɠ ɓɎɗɞɠ Űɤɜ ŭɤɛŬŰɑɤɜ əŬɘ ɖ ŬɜɎɔəɖ ŭɘɎɢɡůɖɠ Űɞɡ űɡůɘəɞɨ űɤŰɧɠ ůŮ ɧɚɖ Űɖɜ 

ɏəŰŬůɖ Űɞɡ. Ⱥˊɑůɖɠ ɚɧɔɤ Űɤɜ ŭɘɎűɞɟɤɜ ˊɟɞůŬɜŬŰɞɚɘůɛɩɜ Űɤɜ ŭɤɛŬŰɑɤɜ, 

ˊŬɟŬŰɖɟɐɗɖəŬɜ ŭɤɛɎŰɘŬ ɛŮ Ůɚɚɘˊɐ űɤŰɘůɛɧ əŬɘ ŰŬ ɟɎűɘŬ ɗŬ ŮɝŮŰŬůɗɞɨɜ ůŬɜ ɛɘŬ ˊɘɗŬɜɐ 

ɚɨůɖ ɔɘŬ ŬɡŰɞ Űɞ ˊɟɧɓɚɖɛŬ ɛŮ ŰŬɡŰɧɢɟɞɜɖ ˊɟɞůűɞɟɎ ůŰɖ ůəɑŬůɖ. 

ȷˊɧ əɎŰɤ ˊŬɟŬŰɑɗɞɜŰŬɘ ɞɘ ŮɘəɧɜŮɠ Űɤɜ ɜɞůɖɚŮɡŰɘəɩɜ ɗŬɚɎɛɤɜ ɛŮ ŰŬ ɟɎűɘŬ 

űɤŰɘůɛɞɨ: 
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6.9.1 ȽˊˊɞəɟɎŰŮɘɞ: 

ü   ɃəŰŬɧɟɞűɞ 

                                   

 
ȺɘəɧɜŬ 6.43 ɅɎűɘŬ űɤŰɘůɛɞɨ ŬɟɘůŰŮɟɎ əɚɑɜŮɠ a 7ɞɡ,8ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ 

 

              
ȺɘəɧɜŬ 6.44 ɅŬűɘŬ űɤŰɘůɛɞɨ  ŬɟɘůŰŮɟɎ əɚɑɜŮɠ Ŭ 5ɞɡ  ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏs 
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ü   ɇŮŰɟŬɧɟɞűɞ                                                            

                    
ȺɘəɧɜŬ 6.45 ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ b 3ɞɡ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɏɠ 

   

                         
ȺɘəɧɜŬ 6.46 ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ Ŭ 3ɞɡ ɜɞŰɘɞŬɜŬŰɞɚɘəŮɠ 

                 

                    
ȺɘəɧɜŬ 6.47   ȾŬŰɞɣɖ Űɡˊɘəɞɨ ɗŬɚɎɛɞɡ ɜɞůɖɚŮɑŬɠ ɛŮ ɟɎűɘŬ űɤŰɘůɛɞɨ 
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6.9.2 ȷɚŮɝɎɜŭɟŬɠ 

 
ȺɘəɧɜŬ 6.48 ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ ȷ 3ɞɠ 

 
ȺɘəɧɜŬ 6.49  ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ C 3ɞɠ 

      
ȺɘəɧɜŬ 6.50 ɄȷɁɋ ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ ȸ 4ɞɠ 
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ȺɘəɧɜŬ 6.51 ɅɎűɘŬ űɤŰɘůɛɞɨ əɚɑɜŮɠ ȸ 3ɞɠ 

 

 

 
ȺɘəɧɜŬ 6.52 ɅɎűɘŬ ɔɤŰɘůɛɞɨ əɚɑɜŮɠ D 2ɞɠ 

                             

 
ȺɘəɧɜŬ 6.53 Ʉɟɞůŭɘɞɟɘůɛɧɠ ŮůɤŰŮɟɘəɞɨ ɟŬűɘɞɨ ůŬɜ ŭɞɛɘəɧ ůŰɞɘɢŮɑɞ əŬŰŬůŮɡɐɠ ɛɏůɤ SketctUp 
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ȺɘəɧɜŬ 6.54 Ʉɟɞůŭɘɞɟɘůɛɞɠ ŮɝɤŰŮɟɘəɞɨ ɟŬűɘɞɡ ůŬɜ ŮˊɘűɎɜŮɘŬ ůəɑŬůɖɠ ɛɏůɤ SketctUp 

6.10 ȺɘůŬɔɤɔɐ ȹŮŭɞɛɏɜɤɜ ɅŬűɘɩɜ ūɤŰɘůɛɞɨ ɆŰɞ Energy Plus 

ɇɞ ˊɟɩŰɞ ɓɐɛŬ ɔɘŬ ɜŬ ŰɞˊɞɗŮŰɐɞůɡɛŮ ŰŬ ɟɎűɘŬ űɤŰɘůɛɞɨ ɐŰŬɜ ɜŬ ŮɘůɎɔɞɡɛŮ 

ŭŮŭɞɛɏɜŬ ůŰɞ idf-editor Űɞɡ energy plus.ȷɟɢɘəɎ ůŰɖɜ əŬŰɖɔɞɟɑŬ material ŭɖɛɘɞɡɟɔɐůŬɛŮ 

ɏɜŬ əŬɘɜɞɨɟɘɞ ɡɚɘəɧ ˊɞɡ Űɞ ɞɜɞɛɎůŬɛŮ ɟɎűɘ əŬɘ ůŰɞ ɞˊɞɑɞ ŮɘůɎɔŬɛŮ  Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɖɠ 

ŬɜŬəɚŬůŰɘəɐɠ ŮˊɘűɎɜŮɘŬɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ . 

 

NAME ɅȷūȽ 

ROUGHNESS ɀȺɆȷȽȷ 

THICKNESS 0.050901599 

CONDUCTIVITY 1.729577 

DENSITY 836.8 

ɄɑɜŬəŬɠ     ȾŬŰŬɢɩɟɖůɖ  ɡɚɘəɩɜ ŬɜŬəɚŬůŰɘəɐɠ ŮˊɘűɎɜŮɘŬɠ  
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ȺɘəɧɜŬ 6.55 IDF-editor  əŬŰɖɔɞɟɑŬ material ŭŮŭɞɛɏɜŬ ɔɘŬ ŬɜŬəɚŬůŰɘəɐ ŮˊɘűɎɜŮɘŬ 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊɐɔŬɛŮ ůŰɖɜ əŬŰɖɔɞɟɑŬ construction  əŬɘ űŰɘɎɝŬɛŮ ŮɜŬ əŬɘɜɞɨɟɘɞ 

ŬɜŰɘəŮɑɛŮɜɞ ůŰɞ ɞˊɞɑɞ ɓɎɚŬɛŮ ůŬɜ ŮɝɤŰŮɟɘəɐ ůŰɟɩůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Űɞ ɡɚɘəɧ ˊɞɡ 

ŭɖɛɘɞɡɟɔɐůŬɛŮ ˊɟɞɖɔɞɡɛɏɜɤɠ .ɄŬɟŬəŬŰɤ űŬɑɜŮŰŬɘ ɖ ŮɘəɧɜŬ Ŭˊɞ Űɞ construction əŬɘ ɖ 

ŮɘůŬɔɤɔɐ Űɤɜ ɜɏɤɜ ŭŮŭɞɛɏɜɤɜ: 

 
ȺɘəɧɜŬ 6.56  IDF-editor ŮɘůŬɔɤɔɐ ɟŬűɘɞɨ űɤŰɘůɛɞɨ ůŰɞ construction 
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ȰˊŮɘŰŬ ɛŮŰŬɓɐəŬɛŮ ůŰɖɜ əŬŰɖɔɞɟɑŬ űɡůɘəɞɨ űɤŰɘůɛɞɨ (daylighting)  əŬɘ 

ŭɘŬɛɞɟűɩůŬɛŮ Űɖɜ Ůˊɘɚɞɔɐ: ůɡůəŮɡɐ űɡůɘəɞɨ űɤŰɘůɛɞɨ-ɟɎűɘ  (daylight device shelf) 

.ɃɟɑůŬɛŮ Űɖɜ ŮˊɘűɎɜŮɘŬ ˊɞɡ ŮɑɢŬɛŮ ůɢŮŭɘɎůŮɘ ůŰɞ sketch up ɛɏůɤ Űɞɡ legacy open studio 

plug in ɤɠ ůɡůəŮɡɐ űɡůɘəɞɨ űɤŰɘůɛɞɨ  əŬɘ ŮɘůɎɔŬɛŮ ŰŬ Ůɝɐɠ ŭŮŭɞɛɏɜŬ: 

NAME: ȳɜɞɛŬ Űɞɡ ɟŬűɘɞɨ 

WINDOW  NAME:ȳɜɞɛŬ Űɞɡ ˊɎɜɤ ɟŬűɘɞɨ 

INSIDE SHELF:ɇɖɜ ŮůɤŰŮɟɘəɐ ŮˊɘűɎɜŮɘŬ ˊɞɡ ŮɑɢŬɛŮ ůɢŮŭɘɎůŮɘ 

OUTSIDE SHELF:ɇɖɜ ŮɝɤŰŮɟɘəɐ ŮˊɘűŬɜŮɘŬ ůəɑŬůɖɠ  

OUTSIDE SHELF CONSTRUCTION NAME:ɇɖɜ ŮˊɘűɎɜŮɘŬ ˊɞɡ ŮɑɢŬɛŮ ɞɟɑůŮɘ ɤɠ 

ɟɎűɘ ůŰɞ construction 

VIEW  FACTOR TO OUTSIDE SHELF:ɇɖɜ Űɘɛɐ 0.5 ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɧŰŬɜ 

ˊɟɧəŮɘŰŬɘ ɔɘŬ Űɡˊɘəɐ ŭɘɎŰŬɝɖ ˊŬɟŬɗɨɟɞɡ əŬɘ ŮɝɤŰŮɟɘəɞɨ ɟŬűɘɞɨ  əɎɗŮŰŬ ɛŮŰŬɝɨ Űɞɡɠ  

ɄŬɟŬŰɑɗŮŰŬɘ ŮɘəɧɜŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɡŰɩɜ ůŰɖ ŭɘəɐ ɛŬɠ ˊŮɟɑˊŰɤůɖ: 

 

 
ȺɘəɧɜŬ 6.57 IDF-editor ŮɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ůŰɖɜ əŬŰɖɔɞɟɑŬ daylight device shelf 
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ȾȺūȷȿȷȽɃ 7: ȷɁȷȿɈɆȼ ȷɄɃɇȺȿȺɆɀȷɇɋɁ 

ȾȷȽ ɆɈɀɄȺɅȷɆɀȷɇȷ 

ȴůŰŮɟŬ Ŭˊɧ Űɘɠ ŰɟŮɘɠ ˊɟɞůɞɛɞɘɩůŮɘɠ əɚɖɗɐəŬɛŮ ɜŬ ŮɝɎɔɞɡɛŮ ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ɜŬ 

ŬɜŬɚɨůɞɡɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɞ ŰŬ ɕɖŰɞɨɛŮɜŬ ˊɞɡ ŮɑɢŬɛŮ ŮɘůɎɔŮɘ.ȺˊɘɚɏɝŬɛŮ ɚɞɘˊɞɜ 

ŰɟŮɘɠ ˊŬɟŬɛɏŰɟɞɡɠ ŬɜɎɚɡůɖɠ, Űɖɜ Ůɘůɟɞɐ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ,Űɖ ɟɞɐ ɗŮɟɛɧŰɖŰŬɠ  əŬɗɩɠ 

əŬɘ  ŰŬ əɏɟŭɖ Ŭˊɞ Űɖ ɓŮɚŰɑɤůɖ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŰŬ ůɖɛŮɑŬ ɧˊɞɡ ɡˊɎɟɢɞɡɜ ŰŬ 

əŮűɎɚɘŬ Űɤɜ ŬůɗŮɜɩɜ.ɀŮɚŮŰɐůŬɛŮ Űɘɠ ɗŮɟɛɘəɏɠ ɕɤɜŮɠ ŬɜɎ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əŬɘ ůŰɖ 

ůɡɜɏɢŮɘŬ ŭɖɛɘɞɡɟɔɐůŬɛŮ ɏɜŬ ůɡɔəŮɜŰɟɤŰɘəɧ ˊɑɜŬəŬ excel ɛŮ ŰŬ  ŬɟɘɗɛɖŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ əɎɗŮ ɗŮɟɛɘəɐɠ ɕɩɜɖɠ, ɞ ɞˊɞɑɞɠ ˊŬɟŬŰɑɗŮŰŬɘ ůŰɞ ˊŬɟɎɟŰɖɛŬ.ɄŬɟŬəɎŰɤ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ  ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ ŮˊɞˊŰŮɑŬ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ ˊŬɟɎɚɚɖɚɞ ůɢɞɚɘŬůɛɧ əŬɘ ůɡɛˊŮɟɎůɛŬŰŬ.Ƀɘ ɛɏɟŮɠ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ 

ɏɢɞɡɜ ˊɟɞŬɜŬűŮɟɗŮɑ.ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ Űɞ ɗŮɟɘɜɧ əŬɘ Űɞ ɢŮɘɛŮɟɘɜɧ 

ɖɚɘɞůŰɎůɘɞ(21.06 əŬɘ 21.12 ŬɜŰɑůŰɞɘɢŬ) əŬɘ ɖ 21ɖ Ƚɞɡɚɑɞɡ ɤɠ ɖ ˊɘɞ ɕŮůŰɐ ɛɏɟŬ Űɞɡɠ 

əŬɚɚəŬɘɟɘɞɨ ŬɚɚɎ əŬɘ ɖ ɛɏɟŬ ˊɞɡ ɛŬɠ ŭɘŬɢɤɟɑɕŮɘ Ŭˊɞ Űɘɠ ɡˊɧɚɞɘˊŮɠ ɢɩɟŮɠ.ȷɜ 

ůɡɛˊŮɟɘɚŬɛɓɎɜŬɛŮ əŬɘ Űɘɠ 5 ɖɛɏɟŮɠ ɗŬ ŮɑɢŬɛŮ ˊɞɚɨ ɛŮɔɎɚɞ ˊɚɐɗɞɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ 

ɔŮɔɞɜɧɠ ˊɞɡ ɗŬ əŬɗɘůŰɞɨůŮ Űɖɜ ŬɜɎɚɡůɖ Űɞɡɠ ɘŭɘŬɘŰɏɟɤɠ ŭɡůɢŮɟɐ.Ƀɘ ȽůɖɛŮɟɑŮɠ 

ŬɜŬɚɨɞɜŰŬɘ ůŰɞ ˊŬɟɎɟŰɖɛŬ. 

7.1 ȺɜŮɟɔŮɘŬəɐ ȷɜɎɚɡůɖ ȽˊˊɞəɟŬŰŮɑɞɡ 

7.1.1 Output Name : Zone Windows Total Transmitted Solar Radiation Rate  

KLINES B 3OU 4-OROFO [W]  

ü ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ:ȸɞɟŮɘɞŬɜŬŰɞɚɘəɧɠ  

ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɕɖŰɞɨɛŮɜɞ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ůɡɜɞɚɘəɧ űɞɟŰɑɞ Űɖɠ ɎɛŮůɖɠ əŬɘ ŭɘɎɢɡŰɖɠ 

ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ůŮ ɛɑŬ ɕɩɜɖ ɛɏůɤ Űɤɜ ˊŬɟŬɗɨɟɤɜ. ȺˊŬəɞɚɞɡɗɞɨɜ 

ŭɘŬɔɟɎɛɛŬŰŬ ɔɘŬ əɎɗŮ ɖɛɏɟŬ,ɩɟŬ əŬɘ ɗŮɟɛɘəɐ ɕɩɜɖ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. 
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¶ ȳɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ ȸ 3ɞɡ 4ɞɟɞűɞ 

 

 
ȹɘɎɔɟŬɛɛŬ 1:Ʌɡɗɛɧɠ ɛŮŰŬɓɞɚɐɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŮ watt/h əŬŰŬ Űɖɜ 21ɖ  Ƚɞɡɜɑɞɡ 

 
 ȹɘɎɔɟŬɛɛŬ 2:Ʌɡɗɛɧɠ ɛŮŰŬɓɞɚɐɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŮ watt/h əŬŰŬ Űɖɜ 21ɖ  Ƚɞɡɚɑɞɡ 

 
  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ142.2 1,076 1,973 1,919 1,386 987.7 671.3 436.1 384.9 348.1 317.6 323.3 283.1 142.5 24.6

ʅɼɹɮʅʆʄɮ121.4 999.4 1,622 1,251 676.4 385.5 378.1 317.9 285.3 253.1 220.8 220.5 186.6 89.46 15.12

ʄɮʊɹɮ132.3 984.5 1,738 1,589 1,075 765.7 755.6 469.2 411.7 374.3 332.1 291.5 247.2 126.1 21.42
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ128.4 1,012 2,318 2,730 2,241 1,201 469.1 465.2 548.5 460.9 363.4 302.5 268.3 134.1 17.33

ʅɼɹɮʅʆʄɮ115.1 932.3 1,912 1,773 986.6 277.3 270.9 327.3 364.3 312 246.9 205.6 175.6 83.97 10.64

ʄɮʊɹɮ122 935.8 2,063 2,271 1,684 892 663.3 481.3 523.4 457.6 367.5 282.8 237.8 118.5 15.12
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ61.7611 250.151 354.155 332.184 340.401 323.309 267.839 242.624 167.321 47.2569

ʅɼɹɮʅʆʄɮ10.9984 68.5869 138.242 200.067 219.5 210.215 173.837 152.442 103.628 29.1248

ʄɮʊɹɮ59.0872 227.749 313.978 307.513 313.209 307.981 260.223 224.366 147.876 40.895
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ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

153 

 

¶ ȳɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ ȷ 7ɞɡ 

 

 

 

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ209.2 1,042 1,757 1,614 1,017 753.1 652.2 518.9 463.5 422.4 374.3 348.6 261.4 128.3 21.57

ʅɼɹɮʅʆʄɮ200.2 1,010 1,700 1,506 841.6 546.8 483.9 413.8 366.6 334.8 293.2 269.6 205.4 103.1 17.46

ʄɮʊɹɮ246.1 1,197 1,847 1,637 1,065 813.8 783 641.9 568.1 518.3 458.8 405.9 299.2 145.3 23.94
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ203.2 1,047 2,067 2,336 1,572 818.8 506.5 529.1 569.2 507.2 406.3 343 263.4 123.1 15.34

ʅɼɹɮʅʆʄɮ197.2 1,021 2,019 2,186 1,271 508.7 366.7 422.9 456.7 403.9 318.6 264.9 209.3 99.43 12.4

ʄɮʊɹɮ242.7 1,216 2,222 2,334 1,608 890.7 662.5 645.5 666.3 604.1 492 408.1 303.1 139 17.06
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ56.2279 234.036 319.229 300.008 334.92 336.118 292.665 244.054 150.884 40.2227

ʅɼɹɮʅʆʄɮ16.954 76.7426 160.573 232.224 269.224 268.463 232.402 194.652 121.649 32.6649

ʄɮʊɹɮ 67.0885 267.956 351.949 346.34 384.769 392.979 345.155 282.008 169.534 44.3914
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ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 
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¶ ȳɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɤɜɐɠ: ȾɚɘɜŮɠ ȷ 8ɞɡ 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ215.5 1,062 1,786 1,778 1,328 994.7 745.3 525.9 462.7 421.5 385.9 338.7 272.9 143.1 24.45

ʅɼɹɮʅʆʄɮ199.5 1,006 1,693 1,584 863.3 470.1 456.6 384.3 337.9 308.4 281.7 244.5 195 101.5 17.17

ʄɮʊɹɮ246.1 1,185 1,904 1,785 1,254 898.1 770.5 623.9 558.4 510.4 464.6 398.6 305.9 153.8 25.52
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ207.1 1,063 2,089 2,510 2,136 1,242 567.1 545.7 605.4 528.9 425.9 361.6 280.4 135.7 17.34

ʅɼɹɮʅʆʄɮ196.7 1,018 2,010 2,291 1,357 386.7 329.2 397.7 436.9 384.4 309.9 259.8 200.6 96.55 12.2

ʄɮʊɹɮ241.4 1,201 2,255 2,541 1,970 1,038 603.7 635.8 681.3 611.2 503.3 424.9 313.3 145.7 18.16
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ58.3538 245.942 368.571 348.7 363.565 357.836 306.799 265.851 169.961 46.0278

ʅɼɹɮʅʆʄɮ16.6195 75.0216 157.014 226.466 260.563 259.177 222.803 190.52 119.851 32.1465

ʄɮʊɹɮ67.4368 272.503 390.578 367.601 398.602 403.552 352.35 294.78 180.364 47.581

0
100
200
300
400
500

W
A

T
T

нмΦмн ό˔ʶʽ˃ʶˊʽ˄ˈ ʹ˂ʽˇˋˍʱˋʽˇύ



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ ȷ 5ɞɡ 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ314.6 1,554 2,609 2,586 1,912 1,414 1,030 705.6 624.7 552.3 519 465.4 379.9 201.2 34.44

ʅɼɹɮʅʆʄɮ283.7 1,436 2,147 1,635 873.7 550.9 560.6 481.9 426.9 370.6 344.3 300.1 235 121.8 20.34

ʄɮʊɹɮ291.8 1,405 2,237 2,061 1,403 985.1 862 701.6 634.1 563.9 520.9 452.2 345.1 172.7 28.5
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ303.8 1,559 3,061 3,671 3,114 1,785 772.3 739 833.6 713.4 581.6 465.4 380.3 191.3 24.43

ʅɼɹɮʅʆʄɮ283.5 1,452 2,550 2,333 1,248 432.8 415.9 494.7 534.7 464.1 382 302 233.1 115.1 14.48

ʄɮʊɹɮ288.6 1,430 2,663 2,956 2,214 1,101 671.9 713.7 765.1 679.9 567 447.9 340.9 163.6 20.29
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ85.4281 358.066 531.079 490.17 505.435 499.521 434.731 368.098 236.912 64.5463

ʅɼɹɮʅʆʄɮ26.684 93.2826 190.353 269.97 315.287 319.79 282.033 228.318 140.859 37.5555

ʄɮʊɹɮ80.2342 316.445 437.02 402.407 446.847 457.172 404.25 329.139 200.322 52.8017
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ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ ȸ 8ɞɡ 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ211.2 1,009 1,635 1,573 1,158 852.3 652.9 502.2 439.6 405.7 387.3 346.8 280 146.5 24.8

ʅɼɹɮʅʆʄɮ195 941.4 1,445 1,161 581.2 439.8 440.2 364.3 319.5 297.4 285.1 253.2 201.3 104.1 17.32

ʄɮʊɹɮ250.5 1,174 1,842 1,708 1,235 962.5 935.2 783.6 626.7 509.8 475.9 418.9 329.3 168.7 28.23
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ201.2 999.8 1,880 2,122 1,624 802.9 437.6 528.5 598.3 519.5 425.1 377.4 288.5 138.1 17.62

ʅɼɹɮʅʆʄɮ190.5 931.8 1,651 1,490 603.9 279.5 298.2 381.5 427.9 376.3 310.3 285.3 211.6 98.08 12.33

ʄɮʊɹɮ241.7 1,173 2,132 2,310 1,714 988.7 773.7 775 747.1 625.3 516.4 448.1 335.9 158.8 20.07
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ40.6977 157.834 237.635 320.733 361.498 356.947 307.409 268.801 172.753 46.5457

ʅɼɹɮʅʆʄɮ12.6088 73.2864 154.014 224.619 257.313 259.044 225.187 193.553 121.608 32.2992

ʄɮʊɹɮ48.5325 184.709 287.181 374.51 421.928 422.133 366.481 314.539 198.027 52.8069
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ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ ȸ 7ɞɡ  

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ198.1 970.2 1,554 1,126 541.2 510.9 548 489.9 436.9 394.8 356.9 359.7 257.5 116.7 18.83

ʅɼɹɮʅʆʄɮ189.8 914.9 1,382 863.5 413.1 403.2 425.1 369.1 331.4 303.1 271.8 287.3 205.5 92.36 14.96

ʄɮʊɹɮ232.7 1,103 1,491 1,165 611.6 589.2 649.9 598.1 540.5 489.9 440.3 424.6 297 132 20.86

0

500

1000

1500

2000

W
A

T
T

нмΦлс όʻʶˊʽ˄ˈ ʹ˂ʽˇˋˍʱˋʽˇύ

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ193.1 969.3 1,826 1,574 536.5 379.6 420.7 496.6 522.2 470.9 383 348.3 247.2 109.5 13.47

ʅɼɹɮʅʆʄɮ187.3 906.4 1,588 1,109 367.8 303.2 321.8 377.1 405 364.5 292.7 278.4 197.7 86.64 10.69

ʄɮʊɹɮ230.4 1,117 1,788 1,588 622.7 474.4 521.1 598.2 614.9 565 467 411.9 284.6 123.8 14.96
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ36.3238 130.525 179.794 252.371 301.541 307.933 269.298 222.06 133.326 34.5551

ʅɼɹɮʅʆʄɮ10.7593 63.6311 135.883 198.796 235.009 239.355 208.773 173.954 105.627 27.5516

ʄɮʊɹɮ42.7494 142.69 201.469 284.408 347.859 362.173 319.897 257.574 149.763 38.0196
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ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ ȸ 5ɞɡ 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ410 1,966 3,182 3,042 2,217 1,622 1,243 974.6 855 751.3 703 692.6 546.7 275.7 46.51

ʅɼɹɮʅʆʄɮ343.6 1,558 2,047 1,433 797.2 667.7 703.3 619.5 552 477 441.5 428 322.9 157 25.31

ʄɮʊɹɮ380.6 1,778 2,720 2,400 1,603 1,228 1,129 974.1 872.9 775.2 711 636.8 481.9 236.5 38.64
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ392.3 1,951 3,664 4,128 3,157 1,576 864.1 1,015 1,134 963.5 781.6 671.9 524.4 258.3 33.04

ʅɼɹɮʅʆʄɮ335.3 1,539 2,342 1,837 803.4 479 524.3 630.9 675.9 582.8 481.8 419.8 308.9 146.3 18.08

ʄɮʊɹɮ372.8 1,789 3,175 3,272 2,155 1,130 861.5 986.7 1,047 926.6 769 623.2 463.1 221.4 27.53
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ78.2928 300.716 447.92 600.273 680.472 670.628 583.756 498.503 322.499 87.0559

ʅɼɹɮʅʆʄɮ17.7575 107.552 228.351 332.377 393.568 402.273 358.954 289.791 178.411 46.5331

ʄɮʊɹɮ71.6714 252.983 371.942 513.579 605.403 616.405 543.552 446.957 273.772 71.6084
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ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 
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ȷˊɞ ŰŬ ˊŬɟŬˊɎɜɤ ŭɘŬɔɟɎɛɛŬŰŬ ɛˊɞɟɞɨɛŮ ŮɨəɞɚŬ ɜŬ ŭɘŬˊɘůŰɩůɞɡɛŮ ɞŰɘ əŬɘ Űɘɠ 2 

ɖɛɏɟŮɠ Űɞɡ əŬɚɞəŬɘɟɘɞɨ (ɗŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ əŬɘ ŬəɟŬɑŬ ɖɛŮɟɞɛɖɜɑŬ 21.06 əŬɘ 21.07 

ŬɜŰɑůŰɞɘɢŬ) əŬɘ ůŰɘɠ ŰɟŮɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɛŮɚɏŰɖɠ əŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ɗŮɟɛɘəŮɠ ɕɩɜŮɠ Űɞɡ 

ɓɞɟŮɘɞŬɜŬŰɞɚɘəɞɨ ɖ ŮɘůŮɟɢɧɛŮɜɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ɏɢŮɘ ůŰŬɗŮɟɧ ŬɡɝŬɜɧɛŮɜɞ ɟɡɗɛɧ 

ɛŮŰŬɓɞɚɐɠ ɛɏɢɟɘ Űɘɠ 07:00. ɀŮŰɎ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ŬɜŬɚɞɔŬ ɛŮ Űɖɜ 

ɖɛɏɟŬ. ɆŰɘɠ 21.06 əŬɘ ɩɟŬ 07:00 ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ɔɘŬ ɧɚŮɠ Űɘɠ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ 

ˊŬɟɞɡůɘɎɕɞɡɜ əɞɟɨűɤůɖ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɛŮɢɟɘ Űɘɠ 09:00  ɞ  ɟɡɗɛɧɠ ɛŮŰŬɓɞɚɐɠ Űɖɠ 

ŮɘůŮɟɢɧɛŮɜɖɠ ɖɚɘŬəɐɠ ŮɜŮɟɔŮɘŬɠ ɜŬ ɛŮɘɩɜŮŰŬɘ ŬɟɢɘəɎ ɛŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ 25-50% əŬɘ 

Ŭˊɧ Űɘɠ 09:00 ɛɏɢɟɘɠ Űɘɠ 19:00 ɜŬ ŬɡɝɞɛŮɘɩɜŮŰŬɘ ɛŮ ˊɞɚɨ ɛɘəɟɧŰŮɟɞ ɟɡɗɛɧ Ŭˊɧ 10-15% 

ɏɤɠ Űɞɜ ŰŮɚɘəɧ ɛɖŭŮɜɘůɛɧ Űɞɡ. ȾŬɘ ůŰɘɠ ŰɟŮɘɠ ˊŮɟɘˊŰɩůŮɘɠ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɞ Űɘɠ ŭɘŬűɞɟŮɠ 

ˊɞɡ ɏɢɞɡɜ ɞɘ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ ůŮ ɛɞɑɟŮɠ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ  ŮɑɜŬɘ 

əɞɘɜɐ.ɆŰɘɠ 21.07  ɞɘ əŬɛˊɨɚŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ɛɏɔɘůŰɞ ůŰɘɠ 08:00 ŮəŰɧɠ Ŭˊɞ Űɘɠ ɗŮɟɛɘəɏɠ 

ɕɩɜŮɠ ˊɞɡ Ůɢɞɡɜ ůəɑŬůɖ əŬɘ Űɞɜ 7ɞ ɧɟɞűɞ Űɞɡ ɞəŰŬɞɟɧűɞɡ əŰɘɟɑɞɡ ˊɞɡ ɏɢŮɘ ɛˊŬɚəɧɜɘ. 

ũɑɜŮŰŬɘ ŮɛűŬɜɏɠ Ŭˊɞ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ɧŰɘ ɛŮ ŰŬ ɛŮ ůəɑŬůŰɟŬ Űɘɠ əŬɚɞəŬɘɟɘɜɏɠ ɛɏɟŮɠ 

ɡˊɎɟɢŮɘ ŬɘůɗɖŰɐ ɛŮɑɤůɖ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ  ůŮ ˊɞůɞůŰɎ ˊɞɡ űŰɎɜɞɡɜ ɛɏɢɟɘ əŬɘ Űɞ 

60%.ɇɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬəɟŬɑŮɠ Űɘɛɏɠ ŮɑɜŬɘ ɛŮŰŬɝɨ  07:00-

11:00.ɇŬ ɟɎűɘŬ űɤŰɘůɛɞɨ ɏɢɞɡɜ ɛɘəɟɧŰŮɟɖ ŮˊɑŭɟŬůɖ Ŭˊɞ ŰŬ ůəɑŬůŰɟŬ Ŭűɞɡ ɛŮɘɩɜɞɡɜ 

ůɡɔəɟɘŰɘəɎ əŬŰɎ 50% ɚɘɔɧŰŮɟɞ Űɖ ɟɞɐ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ  ɚɧɔɤ Űɖɠ ɏɚɚŮɘɣɖɠ 

əŬŰŬəɧɟɡűɤɜ ůəɘɎůŰɟɤɜ ˊɞɡ ɧˊɤɠ ɔɜɤɟɑɕɞɡɛŮ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ ˊɞɚɨ ůɖɛŬɜŰɘəɞ ɟɧɚɞ ůŮ 

ɓɞɟŮɘɞŬɜŬŰɞɚɘəɞɨɠ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ ɧůɞɜ ŬűɞɟŬ Űɖɜ ɖɚɘɞˊɟɞůŰŬůɑŬ . 

ȽŭɘŬɘŰŮɟɧŰɖŰŬ ˊŬɟɞɡůɘɎɕŮɘ ɖ ˊŮɟɑˊŰɤůɖ 7ɞɡ ,8ɞɡ  ɞɟɧűɞɡ ɧˊɞɡ ɓɎɚŬɛŮ űŮɔɔɑŰŮɠ  

ˊɎɜɤ Ŭˊɞ Űɘɠ ɛˊŬɚəɞɜɧˊɞɟŰŮɠ .ȰŰůɘ ɖ ɚɨůɖ ɛŮ ŰŬ ɟŬűɘŬ űɤŰɘůɛɞɨ ŭɏɢŮŰŬɘ ˊŬɟŬˊɚɐůɘŬ 

űɞɟŰɑŬ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɛŮ Űɞ ɡˊɎɟɢɞɜ əŰɑɟɘɞ ɔŮɔɞɜɧɠ ŬɜŬɛŮɜɧɛŮɜɞ Ŭűɞɨ 

ɛŮɔŬɚɩůŬɛŮ ŬɟəŮŰɎ Űɞ ɎɜɞɘɔɛŬ Űɞɡ ˊŬɟŬɗɨɟɞɡ. 
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ü ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ  ɁɞŰɘɞŬɜŬŰɞɚɘəɧɠ 

¶ ɃɁɃɀȷ ŪȺɅɀȽȾȼɆ ȻɋɁȼɆ: ȾȿȽɁȺɆ ȷ 3ɞɡ  

 

 

 

ɇŬ ˊŬɟŬˊɎɜɤ ŭɘŬɔɟɎɛɛŬŰŬ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ ɜɞŰɘɞŬɜŬŰɞɚɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ 

ȽˊˊɞəɟŬŰŮɑɞɡ.ȷˊɞ Űɖɜ ŬɜɎɚɡůɖ ůɡɛˊŮɟŬɑɜɞɡɛŮ ɞŰɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ůəɘɎůŰɟɤɜ əŬɘ 

Űɤɜ ɟŬűɘɩɜ űɤŰɘůɛɞɨ  Űɘɠ əŬɚɞəŬɘɟɘɜɏɠ ɖɛɏɟŮɠ əɘɜɞɨɜŰŬɘ ůŮ ˊŬɟŬˊɚɐůɘŬ ŮˊɑˊŮŭŬ.ɇɞ 

ɔŮɔɞɜɧɠ ŬɡŰɧ ɛŬɠ ŮˊɘɓŮɓŬɘɩɜŮɘ ɧŰɘ ůŰɖ ɚɨůɖ ɛŮ ŰŬ ůəɑŬůŰɟŬ,ɖ əŬŰŬəɧɟɡűɖ ůəɑŬůɖ ŭŮɜ 

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ33.97 162.6 419.9 675.6 756.6 767.0 858.4 563.5 220.5 129.4 128.2 132.6 136.9 78.22 14.43

ʅɼɹɮʅʆʄɮ19.55 102.9 267.6 331.6 293.8 232.1 159.5 109.7 101.8 100.5 96.04 93 88.32 45.87 8.006

ʄɮʊɹɮ24.01 119.7 280.8 397 402.2 357.2 347.9 260 187.4 163.4 141.3 122.2 107.9 56.77 10.04
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ24.47 164.1 510 961.9 1,282 1,329 1,096 724.7 420.5 203.2 147.4 129.5 136.4 75.46 10.2

ʅɼɹɮʅʆʄɮ15.32 114 348.6 492.2 405.6 231.2 92.13 131.5 172.1 127.7 103.5 90.46 87.17 44.88 5.75

ʄɮʊɹɮ17.91 125.3 354.4 586.5 662.6 531.5 349.3 298.3 260.3 190 150 119.9 107 54.81 7.127
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ10.5635 60.2459 119.501 311.09 1,126.78 2,048.13 1,989.92 1,000.82 290.21 35.7299

ʅɼɹɮʅʆʄɮ5.84779 33.4367 66.7409 144.668 751.458 1,565.531,560.48 793.815 228.466 22.5916

ʄɮʊɹɮ7.37085 42.6799 86.7812 239.249 791.247 1,621.67 1,600.49 802.684 230.581 25.9324
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ŮˊɖɟŮɎɕŮɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɖɜ ŮɘůŮɟɢɧɛŮɜɖ ˊɞůɧŰɖŰŬ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŮ ŬɡŰɞ Űɞɜ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ.ȹɖɚŬŭɐ ˊɟɤŰŬɟɢɘəɧ ɟɧɚɞ ŭɘŬŭɟŬɛŬŰɑɕŮɘ ɖ ɨˊŬɟɝɖ ɞɟɘɕɧɜŰɘɤɜ 

ůəɘɎůŰɟɤɜ. 

ɇŬ ůəɑŬůŰɟŬ ɛŮɘɩɜɞɡɜ Űɞɜ ɖɚɘŬůɛɧ ůŮ ˊɞůɞůŰŬ 60-70% Ůɜɩ ŰŬ ɟɎűɘŬ űɤŰɘůɛɞɨ 

Ŭˊɞ 50-60%.ɋɟŮɠ Ŭɘɢɛɐɠ əŬɚɞəŬɘɟɘɜɩɜ ɖɛŮɟɩɜ ŮɘɜŬɘ Ŭˊɧ Űɘɠ 6 ɛɏɢɟɘ Űɘɠ 12 Ůɜɤ Űɞɜ 

ɢŮɘɛɩɜŬ Ŭˊɞ Űɘɠ 10 ɛɏɢɟɘ Űɘɠ 15:00.ȽŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ ˊŬɟɞɡůɘɎɕɞɡɜ ɞɘ ŬɡɝɖɛɏɜŮɠ ŰɘɛŮɠ 

Űɞɡ ɟɡɗɛɞɨ Űɞ ɢŮɘɛɩɜŬ ˊɞɡ ŮɑɜŬɘ ɛŮɔŬɚɡŰŮɟŮɠ Ŭˊɞ Űɞ əŬɚɞəŬɑɟɘ ɔŮɔɞɜɧɠ ɘŭɘŬɑŰŮɟŬ 

ŮˊɘɗɡɛɖŰɧ ɔɘŬ ɛŮɔŬɚɨŰŮɟɖ ɗɏɟɛŬɜůɖ Űɞ ɢŮɘɛɩɜŬ əŬɘ əŬɚɨŰŮɟɞ ŭɟɞůɘůɛɧ Űɞ 

əŬɚɞəŬɑɟɘ.ȷɡŰɧ  ůɡɛɓŬɑɜŮɘ ɚɞɔɤ Űɖɠ ɗɏůɖ Űɞɡ ɐɚɘɞɡ ɤɠ  ˊɟɞɠ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ɗŮɟɛɘəɐ 

ɕɩɜɖ  əŬɗɩɠ əŬɘ Ŭˊɞ Űɖɜ ɡˊŮɟůəɑŬůɖ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ Űɞ ŬˊɏɜŬɜŰɘ əŰɑɟɘɞ ɞˊɤɠ 

űŬɑɜŮŰŬɘ əŬɘ ůŰŬ ŬəɧɚɞɡɗŬ ůɢɐɛŬŰŬ 

 

 
ȺɘəɧɜŬ 7.1 ɁɞŰɘɞŬɜŬŰɞɚɘəɏɠ əɚɑɜŮɠ ȹŮəɏɛɓɟɘɞɠ 
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ȺɘəɧɜŬ 7.2 ɁɞŰɘɞŬɜŬŰɞɚɘəŮɠ əɚɑɜŮɠ Ƚɞɨɜɘɞɠ 

  

 
ȺɘəɧɜŬ 7.3 ɁɞŰɘɞŬɜŬŰɞɚɘəɏɠ əɚɑɜŮɠ Ƚɞɨɚɘɞɠ 

7.1.2  Output Name: Surface Outside Face Incident Solar Radiation Rate per Area 

[W/m2]  

ɇɞ output ŬɡŰɧ ˊŬɟɞɡůɘɎɕŮɘ Űɖɜ ɞɚɘəɐ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ ˊɟɞůˊɑˊŰŮɘ ůŰɖɜ 

ŮɝɤŰŮɟɘəɐ ˊɚŮɡɟɎ Űɤɜ ˊŬɟŬɗɨɟɤɜ. 
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ü ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ:ȸɞɟŮɘɞŬɜŬŰɞɚɘəɧɠ 

¶ .ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ B 3oy 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ51.33 248.9 415.6 419.2 322.4 250.5 181.4 107.2 94.12 84.6 77.9 78.11 66.68 33.54 5.779

ʅɼɹɮʅʆʄɮ46.33 230.7 339 271.5 156.8 92.15 92.33 78.97 69.53 60.68 53.44 51.25 41.82 20.46 3.499

ʄɮʊɹɮ47.47 225 356.4 332.3 230.9 163.5 150.5 108.6 86.66 78.41 72.55 67.78 57.13 28.28 4.726
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нмΦлс όʻʶˊʽ˄ˈ ʹ˂ʽˇˋˍʱˋʽˇύ

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ49.58 247.7 480.7 581.4 522.5 359.5 161.3 113.8 132.3 111.4 88.31 67.98 60.92 31.56 4.079

ʅɼɹɮʅʆʄɮ46.36 229.4 393.6 375.5 229.9 72.53 69.25 80.86 87.39 74.5 58.81 43.64 37.59 19.2 2.467

ʄɮʊɹɮ46.91 227 418.6 467.5 364.7 202.6 133.2 112.7 117.7 101.1 81.06 61.57 53.05 26.6 3.349
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нмΦлт όʰˁˊʰʾʰ ʹ˃ʶˊˇ˃ʹ˄ʾʰύ

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ14.1261 60.5652 94.1962 81.2304 81.3409 77.7445 64.2254 57.801 39.3668 11.0291

ʅɼɹɮʅʆʄɮ2.54134 16.0312 32.9299 47.279 52.2047 49.456 40.5527 35.6164 24.018 6.69455

ʄɮʊɹɮ13.1930453.0695677.6022867.2838869.5160868.3979457.13158 49.8057 32.633 8.92724
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ A7oy 

 

 

 

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ52.92 256.8 433.4 444.9 350.3 281.4 220.6 141.3 126.5 116.3 104.6 99.17 76.15 38.05 6.49

ʅɼɹɮʅʆʄɮ50.4 247.8 417.8 408.2 282.2 187.5 140.1 117.8 105.2 97.02 86.5 83.18 63.38 31.43 5.343

ʄɮʊɹɮ49.91 237.7 385.4 374.6 277.5 209.5 173 135.6 116.7 107.2 96.99 88.31 67.24 33.43 5.598
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ50.69 254.9 499.5 612.7 562 403.5 203.9 146.3 162.3 143 114 97.83 79.3 37.19 4.606

ʅɼɹɮʅʆʄɮ49.02 247.5 486.1 551.7 422.3 201.7 101.3 121.6 134.4 118.7 94.05 82.11 66.89 30.95 3.792

ʄɮʊɹɮ48.71 238.7 449.9 522.4 441.3 281.7 150 139.3 147.3 131 105.1 88.81 70.68 32.7 3.985
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нмΦлт όʰˁˊʰʾʰ ʹ˃ʶˊˇ˃ʹ˄ʾʰύ

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ15.1982 66.7203 108.155 97.2905 97.3174 96.1872 83.412 71.2848 45.1373 12.1971

ʅɼɹɮʅʆʄɮ5.77322 23.1934 48.2538 70.2794 80.3957 79.5195 68.9802 58.7746 37.176 10.0415

ʄɮʊɹɮ 14.4896761.1357793.0225783.7107287.3884386.8665575.7928163.7871539.3406210.43364
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ A 8oy 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ52.9 256.6 433 444.4 349.9 280.3 217.5 136.3 120.6 110.6 102.4 89.86 72.72 38.1 6.487

ʅɼɹɮʅʆʄɮ49.32 244 411.3 388.6 219.8 130.4 126.2 105.4 93.42 86.06 79.75 69.66 55.85 28.95 4.863

ʄɮʊɹɮ49.55 235.6 380.5 367.8 270.6 200.8 171.7 127.7 111.6 101.7 94.01 81.61 64.24 32.81 5.474
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ50.67 254.7 499 611.6 560.3 399.3 198.3 142.3 159.5 139.6 113.3 98.99 77.27 36.53 4.605

ʅɼɹɮʅʆʄɮ48.35 244.4 479.2 532.2 317.8 102.8 89.09 109.7 121.8 107.4 87.9 78.99 60.72 27.9 3.459

ʄɮʊɹɮ48.53 237 444.6 512.4 426.7 260.1 148.6 131.8 142 125.8 103.2 90.74 69.21 31.68 3.9
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нмΦлт όʰˁˊʰʾʰ ʹ˃ʶˊˇ˃ʹ˄ʾʰύ

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ15.1972 66.652 107.899 96.8331 96.1193 94.8514 82.0214 71.3285 45.2654 12.2002

ʅɼɹɮʅʆʄɮ5.35085 20.9014 43.8305 63.7734 73.4039 73.1613 63.6626 54.6812 34.109 9.10086

ʄɮʊɹɮ14.3926660.2893690.6656781.0081284.3888984.3658173.6430762.7439138.6132410.19998
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ A5oy 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ51.88 252.6 425.6 434.6 338.2 268 203.9 123.2 109.8 99.08 92.54 82.44 67.16 35.46 6.064

ʅɼɹɮʅʆʄɮ47.21 236.7 359.9 285.3 163.5 105.2 106.3 92.16 82.77 74.22 68.51 59.3 46.25 23.77 3.947

ʄɮʊɹɮ47.82 227.7 364.5 346 246.2 178.2 154.9 111.5 96.96 88.27 82.71 73.07 57.52 29.43 4.912
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ50.01 251.5 492.6 603.5 552 391.1 188.7 129.2 146.4 126.6 104.1 81.69 65.46 33.45 4.311

ʅɼɹɮʅʆʄɮ47.01 237.6 419.9 394.3 226.4 80.73 78.01 94.51 102.8 90.83 76.17 58.91 44.93 22.41 2.819

ʄɮʊɹɮ47.29 230.2 428.5 487.2 392.9 225.4 134 115.7 125.5 110.6 92.2 72.39 55.82 27.77 3.508
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ15.0038 65.3631 105.01 91.4419 88.7158 88.74 76.7082 64.2823 41.6429 11.368

ʅɼɹɮʅʆʄɮ4.9628 17.5009 35.5897 51.6108 60.7565 62.6246 54.7839 43.7981 27.331 7.30779

ʄɮʊɹɮ14.0112 57.2461183.2280770.7541674.6552376.3809 66.8942454.7972934.138949.095693
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ B 8oy 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ51.84 244.8 401 402.2 314.3 245.3 181.8 133.9 118.3 109.6 104.3 92.89 74.29 38.73 6.532

ʅɼɹɮʅʆʄɮ48.54 227.2 334.5 278.2 161.4 128.1 128.9 107.1 95.25 89.25 85.33 75.47 59.3 30.43 5.041

ʄɮʊɹɮ49.16 227.7 358.1 340.1 252.2 194.7 173.2 139.1 117 104.3 98.12 86.62 67.88 34.68 5.749
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ49.28 240.9 455.8 537.2 467.1 302.6 138 140.6 158.5 138.9 113.8 97.62 75.28 36.55 4.645

ʅɼɹɮʅʆʄɮ47.15 220.3 367.6 346.1 163.6 81.31 88.49 112.1 125.4 111.2 92.19 80.51 60.58 28.71 3.594

ʄɮʊɹɮ47.51 226.3 411.5 457.9 366 223 139.9 141.6 149.1 130.5 107 92.5 69.2 32.72 4.1
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ11.2215 46.7572 67.0176 84.4087 95.5932 94.8883 81.6701 70.908 45.4359 12.2354

ʅɼɹɮʅʆʄɮ3.64557 21.3076 44.8299 65.322 74.9046 75.679 65.6226 56.1039 35.2967 9.38394

ʄɮʊɹɮ10.5903641.6440759.6160675.5739386.7054187.3657 75.7999 64.8271640.4776610.69122
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ B 7oy 

 

 

 

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ48.36 234.3 379.7 286.9 141.9 133.5 143.2 128 114.3 103.6 93.19 93.88 67.2 30.5 4.932

ʅɼɹɮʅʆʄɮ45.7 224.8 362.5 230.6 102.9 99.05 103.9 89.95 80.88 73.85 65.39 69.84 49.89 22.46 3.661

ʄɮʊɹɮ45.98 216.1 295.8 239.9 127.2 121.8 132 117.6 104.8 95.67 86.68 86.07 60.8 27.24 4.337
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ47.12 232.6 441.4 396.5 141.7 98.77 109.8 129.8 136.6 123.2 100.2 90.96 64.52 28.61 3.526

ʅɼɹɮʅʆʄɮ45.22 224.8 420 296.1 95.31 77.47 79.29 91.71 98.66 88.57 70.56 67.68 48.04 21.05 2.611

ʄɮʊɹɮ45.59 217.7 351.3 324.8 127.5 95.67 104.4 119.1 124.1 113.1 92.98 83.07 58.08 25.55 3.109
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ18.1464 65.7162 90.4613 125.686 150.092 153.735 134.327 110.347 66.333 17.2304

ʅɼɹɮʅʆʄɮ5.12323 29.6345 63.2556 92.4934 109.33 111.571 96.806 80.1802 48.9861 12.8618

ʄɮʊɹɮ21.4006472.9323101.3479141.767173.2867180.9128159.7153128.172 74.584118.96926
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ B 5oy 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ51.1 242.1 395.5 394.2 305.1 236.5 173.1 127.2 112.3 100.1 95.15 85.97 69.69 36.79 6.217

ʅɼɹɮʅʆʄɮ39.25 176.9 236.5 174.3 101.2 83.79 87.44 76.32 68.66 60.64 56.87 49.89 38.32 19.63 3.166

ʄɮʊɹɮ46.99 217.3 335.3 307.4 215.9 168.1 142.4 111.3 97.94 88.79 85.15 76.17 59.64 30.5 5.027
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ48.81 238.6 450.3 529.3 460.2 298 132.7 133.2 150.4 128.5 105.6 85.14 67.23 34.24 4.404

ʅɼɹɮʅʆʄɮ38.23 173.5 268.2 222.4 108.3 62.5 64.85 78.03 84.34 73.57 61.88 49.64 36.53 18.04 2.249

ʄɮʊɹɮ46.05 217.4 387.6 416.8 309.8 187.7 109 116 128.2 112.1 93.87 75.5 57.21 28.36 3.576
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ10.9793 45.3667 64.107 79.7777 90.6496 88.7977 78.3054 67.3938 42.8283 11.5788

ʅɼɹɮʅʆʄɮ2.21122 13.5241 28.552 41.3787 49.434 50.0822 45.6861 37.153 22.0796 5.76386

ʄɮʊɹɮ10.0086839.0501 52.6695565.2210175.8499876.5454268.6790257.4097935.040329.240035
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ü ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ ɁɞŰɘɞŬɜŬŰɞɚɘəɧɠ 

¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ ȷ 3ɞɡ 

 

 

 

ɇŬ ŭɘŬɔɟɎɛɛŬŰŬ ˊŬɟŬˊɎɜɤ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖɜ ˊɟɞůˊɑˊŰɞɡůŬ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ůŮ  

ɏɜŬ ˊŬɟɎɗɡɟɞ Ŭˊɧ əɎɗŮ ɕɩɜɖ.ȺɑɜŬɘ ɚɞɔɘəɧ ɧŰɘ ŰŬ ˊŬɟɎɗɡɟŬ Űɖɠ ɑŭɘŬɠ ɕɩɜɖɠ Ŭűɞɨ ɏɢɞɡɜ 

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ8.917 53.82 134.7 193.5 200.7 203.8 252.1 214.4 108.1 30.81 33.84 36 37.09 20.05 3.536

ʅɼɹɮʅʆʄɮ5.206 32.16 86.75 94.62 76.83 59.75 41.32 32.53 33.09 23.84 26.09 26.46 25.38 12.26 1.988

ʄɮʊɹɮ5.353 31.91 67.97 83.44 80.1 66.91 54.59 35.55 28.56 22.5 21.97 21.77 22.61 12.15 2.151
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ7.095 56.84 165.3 282.5 359.7 378.4 332.9 235.3 136.1 55.56 38.24 34.97 36.72 19.7 2.543

ʅɼɹɮʅʆʄɮ4.606 38.64 114.6 144.5 112.7 64.32 25.13 36.52 48.24 32.96 27.68 25.57 24.85 12.33 1.471

ʄɮʊɹɮ4.831 42.2 110.8 166.3 179 142.9 94.42 80.5 66.9 39.15 26.99 23.24 24.07 13 1.659
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ2.58124 14.7245 29.2488 69.8258 241.923 444.8 453.578 247.656 78.299 9.17335

ʅɼɹɮʅʆʄɮ1.44587 8.26981 16.5459 32.246 158.509 337.582 355.381 196.738 62.6505 6.02472

ʄɮʊɹɮ1.6644129.51047218.9884 50.63808164.1429347.6696362.3254196.437461.119746.362624
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Űɘɠ ɑŭɘŮɠ ŭɘŬůŰɎůŮɘɠ əŬɘ Űɞɜ ɑŭɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ, Ůɢɞɡɜ ɧɛɞɘŬ ůɡɛˊŮɟɘűɞɟɎ ůŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡɠ.ȼ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ ɕɩɜɖɠ əŬɘ ŮˊɘűɎɜŮɘŬɠ ˊŬɟŬɗɨɟɞɡ ɏɔəŮɘŰŬɘ ůŰɖɜ 

ŭɘŬűɞɟŮŰɘəɐ ŰɎɝɖ ɛŮɔɏɗɞɡɠ Ŭűɞɨ Ůŭɩ ŬɜŬűŮɟɧɛŬůŰŮ ůŰɖɜ ˊɟɞůˊɑˊŰɞɡůŬ ɖɚɘŬəɐ 

ŬəŰɘɜɞɓɞɚɑŬ ɎɛŮůɖ əŬɘ ŭɘɎɢɡŰɖ ůŮ ɏɜŬ ˊŬɟɎɗɡɟɞ Űɖɠ ɕɩɜɖɠ.ūŬɑɜŮŰŬɘ ɚɞɘˊɧɜ, ɞ Űɟɧˊɞɠ ɛŮ 

Űɞɜ ɞˊɞɑɞ ɖ ŮɘůŮɟɢɧɛŮɜɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ŮɛˊɞŭɑɕŮŰŬɘ  ˊɟɘɜ ˊɏůŮɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ 

ˊŬɟŬɗɨɟɞɡ, ɛŮ ŰŬ ůəɑŬůŰɟŬ ɞɟɘɕɧɜŰɘŬ əŬɘ əŬŰŬəɧɟɡűŬ (ɧˊɞɡ ɡˊɎɟɢɞɡɜ) əŬɘ ŰŬ ɟɎűɘŬ 

űɤŰɘůɛɞɨ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨɠ Űɞɡ ȽˊˊɞəɟŬŰŮɑɞɡ.ȾŬŰŬɚɐɔɞɡɛŮ əŬɘ ˊɎɚɘ ůŰŬ 

ˊɟɞɖɔɞɨɛŮɜŬ ůɡɛˊŮɟɎůɛŬŰŬ. 

7.1.3 Output  Name :Zone Windows Total Heat Gain Rate (W) 

ɇɞ ůɨɜɞɚɞ Űɖɠ ɟɞɐɠ ɗŮɟɛɧŰɖŰŬɠ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ůŮ ɛɑŬ ɕɩɜɖ ɛɏůɤ Űɤɜ ŮɝɤŰŮɟɘəɩɜ 

ˊŬɟŬɗɨɟɤɜ  

ü ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ:ȸɞɟŮɘɞŬɜŬŰɞɚɘəɧɠ 

¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ B 3oy 

  

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ80.45 1,084 2,095 2,062 1,492 1,067 728.9 483.7 452.1 420.6 387.4 393.3 328.8 142.9 7.6

ʅɼɹɮʅʆʄɮ71.71 1,015 1,723 1,338 719 408.4 420.1 377.3 366.3 339.5 304 303.1 244.8 105.1 6.517

ʄɮʊɹɮ75.38 992.2 1,847 1,707 1,154 822.9 829.7 530.5 492.3 459.9 413.4 368 298.5 132.9 7.558

0
500

1000
1500
2000
2500

W
A

T
T

нмΦлс όʻʶˊʽ˄ˈ ʹ˂ʽˇˋˍʱˋʽˇύ

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ77.58 998.4 2,461 2,950 2,446 1,317 488.7 486.7 609.8 530.2 422.6 329.6 273.5 110.1 1.185

ʅɼɹɮʅʆʄɮ76.1 931.7 2,033 1,910 1,057 274 278.1 356.9 427.9 387.6 316.6 246.1 194.7 78.44 1.626

ʄɮʊɹɮ76.04 925.1 2,194 2,455 1,829 953.5 700.3 509.1 585.9 531.4 433.1 313.7 246.3 99.87 1.153
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ A 7oy 

  

  

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ22.5956 180.352 288.936 285.347 292.809 275.132 247.318 220.868 130.45 10.8142

ʅɼɹɮʅʆʄɮ0 3.42152 55.5517 149.892 170.74 162.402 155.689 134.021 72.1888 4.2914

ʄɮʊɹɮ21.9225 160.668 248.218 262.468 267.64 263.566 244.359 206.844 114.621 8.68353
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ148.1 1,024.1,824.1,691.1,050.772.65674.73542.77501.36461.78407.12376.81263.0689.517

ʅɼɹɮʅʆʄɮ146.21999.421,773.1,582.867.19554.22499.01441.07409.28380.37333.11305.27216.676.501

ʄɮʊɹɮ171.951,166.1,896.1,691.1,081. 820.2803.07669.36612.65564.84497.2436.61297.7394.98
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ152.341,014.2,152.2,471.1,654.835.67492.57524.86588.33533.96423.26328.74224.9958.61

ʅɼɹɮʅʆʄɮ154.081,000.2,114.2,320.1,332. 497.2346.53422.83480.98437.14343.95261.16183.8950.45

ʄɮʊɹɮ180.721,168.2,292.2,440.1,665.882.39 635 633.06679.03628.39506.73384.18249.4958.125
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¶  ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ A8oy 

 

  

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ25.1462 179.519 266.042 264.321 301.127 303.167 283.776 231.394 122.075 10.1375

ʅɼɹɮʅʆʄɮ0 14.3732 94.4631 196.001 235.674 235.837 224.713 184.209 96.7731 7.53222

ʄɮʊɹɮ 29.9557 201.258 283.497 301.569 341.934 351.965 334.279 266.582 134.439 9.93249
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ146.911,033.1,846.1,860.1,382.1,030.766.54536.28 487 448.19408.16354.98265.7395.701

ʅɼɹɮʅʆʄɮ142.53989.921,760.1,663. 884.8461.91463.35403.18372.85347.32317.19275.13203.0772.653

ʄɮʊɹɮ163.551,138.1,946.1,840.1,274.897.61773.77632.24585.06540.18488.43414.45291.9791.345
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ148.681,017.2,164.2,649.2,270.1,303.550.78528.97614.79545.4 433.2337.71232.2961.388

ʅɼɹɮʅʆʄɮ150.41991.052,099.2,431.1,421.351.81299.03389.69454.4411.75331.15252.74171.9345.499

ʄɮʊɹɮ169.931,136.2,313.2,652.2,050.1,031.553.45602.39676.66618.3502.45385.79244.1852.028
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ A 5oy 

  

  

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ24.1558 185.598 313.828 310.673 324.968 319.534 292.62 249.179 137.678 12.3325

ʅɼɹɮʅʆʄɮ0 11.4368 86.2805 185.426 221.946 221.645 210.901 177.105 92.9448 6.90727

ʄɮʊɹɮ26.9035 199.232 319.852 317.697 349.341 355.951 335.16 274.269 140.958 10.331
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ228.7 1,538 2,722 2,728 2,011 1,485 1,080 740.6 683.1 613.8 576.5 515.9 396.4 160.3 1.218

ʅɼɹɮʅʆʄɮ215.9 1,433 2,239 1,707 891.9 555 591.4 534.4 504.8 452.8 422.7 372.2 273.4 107.8 0.562

ʄɮʊɹɮ211.6 1,386 2,325 2,157 1,451 1,008 895.7 744.9 702.9 636.2 588.1 510.9 367.2 137.2 0
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ234.8 1,521 3,201 3,905 3,334 1,899 771.4 738.5 877.3 767.2 623 461.1 344.1 117

ʅɼɹɮʅʆʄɮ232.3 1,437 2,670 2,465 1,292 402 400.6 508.8 587.6 531.8 442.8 321.3 222.8 73.4

ʄɮʊɹɮ224.6 1,394 2,776 3,128 2,335 1,114 643.1 708.2 800.1 731.2 610.2 445.2 305.3 92.06
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ B 8oy 

 

 

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ39.9564 278.903 459.775 441.129 454.495 448.873 420.132 348.52 195.325 19.3767

ʅɼɹɮʅʆʄɮ0 8.45664 93.3093 214.763 263.044 269.656 270.674 213.731 107.641 7.73895

ʄɮʊɹɮ36.3146 237.698 359.473 349.261 395.544 408.218 392.829 312.537 161.388 13.2188
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ143.61979.441,688.1,645.1,204.878.29665.86516.67468.23437.58416.59370.74280.13106.37

ʅɼɹɮʅʆʄɮ139.38922.631,497. 1,208580.97435.77452.38388.27359.78342.51328.27291.94216.9482.631

ʄɮʊɹɮ167.191,129.1,885.1,766.1,262.974.41959.37813.73665.04544.15505.94441.84322.39112.52
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ144.79953.581,945.2,244.1,727.830.09408.04520.63619.26546.62443.35366.24252.5974.59

ʅɼɹɮʅʆʄɮ146.44902.091,716.1,567.598.76244.9276.46382.63456.83414.61342.99291.7195.1957.616

ʄɮʊɹɮ171.291,108.2,190.2,419.1,789.990.19746.92766.31759.93644.14526.82421.51279.1971.308
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¶  ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ B7oy 

 

 

  

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ8.01259 86.3816 164.757 277.544 320.928 316.723 291.498 250.624 138.896 11.8378

ʅɼɹɮʅʆʄɮ0 8.65587 80.1454 180.597 215.629 218.794 210.887 177.907 92.2784 6.38585

ʄɮʊɹɮ9.40885 98.8314 199.379 321.36 371.569 372.973 347.663 292.988 157.244 12.1922
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ141.5955.721,617.1,165.530.83509.17566.13521.25483.29443.47400.76402.3272.0390.16

ʅɼɹɮʅʆʄɮ140.25905.951,439. 886.3401.96403.22443.83401.88381.31357.17 322 337.77229.5177.642

ʄɮʊɹɮ162.8 1,073.1,519.1,186.590.25580.73667.43634.06595.6547.47491.31471.92309.68 95
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ147.2 943 1,910 1,654 512.7 346.9 403.4 501.6 551.6 509.4 413.9 351.2 224.9 61.11

ʅɼɹɮʅʆʄɮ149 888.4 1,662 1,154 342.1 278.7 309.4 384.5 438.3 408.6 330.9 291.5 187.7 53.04

ʄɮʊɹɮ173.2 1,076 1,836 1,643 585.9 431.4 496.2 598.8 642.6 605.3 499.2 408.5 250 59.3
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¶  ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾȿȽɁȺɆ B5OY 

  

  

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ6.65413 63.8447 107.912 209.824 262.757 270.876 257.359 207.452 103.571 7.29605

ʅɼɹɮʅʆʄɮ0 4.65876 64.1884 156.193 195.272 201.435 196.959 160.649 78.9226 5.07198

ʄɮʊɹɮ7.17388 60.1661 112.37 230.752 298.903 315.957 305.065 239.285 112.896 7.03134
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ295.9 1,943 3,316 3,205 2,322 1,687 1,284 1,023 933.6 834.1 780.9 767.9 574 224.9 3.049

ʅɼɹɮʅʆʄɮ255.4 1,533 2,106 1,469 792.2 672.5 744.8 692.1 659.6 591 551.3 534.4 383 146.4 2.097

ʄɮʊɹɮ273.8 1,749 2,822 2,504 1,643 1,251 1,168 1,036 967.6 874.7 803.9 720.9 516.4 193.7 0.868
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ300.681,900.3,828.4,396.3,379.1,649. 825.8 1,019 1,196.1,037.838.69672.17480.1163.03

ʅɼɹɮʅʆʄɮ268.241,499.2,418.1,908.784.38437.92507.8652.37748.86675.77567.37454.46302.9499.484

ʄɮʊɹɮ287.541,737.3,304.3,458.2,248.1,118.817.64988.771,103.1,001.832.01626.26421.33131.62
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ȼ ɛɞɟűɐ Űɤɜ ŭɘŬɔɟŬɛɛɎŰɤɜ ŮɑɜŬɘ ɘŭɘŬ ɛŮ Űɖ ɛɞɟűɖ Űɖɠ ɟɞɐɠ Űɖɠ ɖɚɘŬəɐɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ Ŭűɞɡ ɖ ɛɧɜɖ ŬɚɚŬɔɐ ɧůɞɜ ŬűɞɟɎ Űɖ ɗŮɟɛɧŰɖŰŬ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ Ŭˊɞ Űɞ 

ˊŬɟɎɗɡɟɞ ŮɝŬɟŰɎŰŬɘ Ŭˊɞ Űɞ ˊɞůɧ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ŬˊɞɟɟɞűɎ Űɞ ŭɘˊɚɧ 

ŰɕɎɛɘ.ȼ ŮˊɑŭɟŬůɖ Űɤɜ ůəɘɎůŰɟɤɜ ůŰɖ ɗŮɟɛɧŰɖŰŬ ˊɞɡ ˊŮɟɜɎŮɘ Ŭˊɞ ŰŬ ˊŬɟɎɗɡɟŬ ŮɑɜŬɘ 

ɛŮɔŬɚɨŰŮɟɖ Ŭˊɞ ŬɡŰɖ Űɤɜ ɟŬűɘɩɜ űɤŰɘůɛɞɨ Ŭűɞɨ ŰŬ ɟɎűɘŬ űɤŰɘůɛɞɨ  əŮɟŭɑɕɞɡɜ 50% 

ɚɘɔɧŰŮɟɞ Űɖ ɗŮɟɛɧŰɖŰŬ Ŭˊɞ ɧŰɘ ŰŬ ůəɑŬůŰɟŬ.ɄŬɟɧɚŬ ŬɡŰɎ Űɞ ɗŮɟɛɘəɧ əɏɟŭɞɠ ˊɞɡ ɏɢɞɡɛŮ 

ɛŮ  ŰŬ ɟŬűɘŬ űɤŰɘůɛɞɨ Űɞɡɠ əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ ˊɞɡ ɏɢɞɡɛŮ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ 

ɛɘəɟɧ Ŭűɞɡ űŰɎɜŮɘ ɛɏɢɟɘ əŬɘ 850 watt ůŮ əɎˊɞɘŬ ŭɘŬůŰɐɛŬŰŬ ˊɞɡ ŮɢɞɡɛŮ ɛɏɔɘůŰŮɠ Űɘɛɏɠ  

ůŰɖɜ ɛŮŰŬɓɞɚɐ Ŭˊɞ Űɘɠ 7 ɛɏɢɟɘ əŬɘ Űɘɠ 10. 

ɇɏɚɞɠ Űɞ ɢŮɘɛɩɜŬ ŰŬ ɟŬűɘŬ űɤŰɘůɛɞɨ əɟŬŰɞɨɜ ůŮ ˊɞɚɨ əŬɚŬ ŮˊɑˊŮŭŬ Űɖ ɟɞɐ 

ɗŮɟɛɧŰɖŰŬɠ Ŭűɞɨ Űɖ ŭɘŬŰɖɟɞɨɜ əɞɜŰŬ ůŰɘɠ Űɘɛɏɠ Űɞɡ ɡˊɎɟɢɞɜŰɞɠ əŰɘɟɑɞɡ .ȼ ɚɨůɖ Űɤɜ 

ůəɘɎůŰɟɤɜ ůŮ ŬɡŰɞ Űɞ ˊɟɞůŬɜŬŰɞɚɘůɛɞ ɗŮɤɟŮɑŰŬɘ ˊɞɚɨ ˊɘɞ ˊɟɞůɞŭɞűɧɟŬ Ŭűɞɨ ɖ 

ɗŮɟɛɧŰɖŰŬ ˊɞɡ əŮɟŭɑɕɞɡɛŮ Űɞ əŬɚɞəŬɑɟɘ ɛŮ ŰŬ ůəɑŬůŰɟŬ ŮɑɜŬɘ ˊɞɚɨ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 

ŮəŮɑɜɖ ˊɞɡ əŮɟŭɑɕɞɡɛŮ Űɞ ɢŮɘɛɩɜŬ. 

  

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ16.3664 166.652 309.114 518.301 603.133 593.393 554.679 463.86 258.426 22.0596

ʅɼɹɮʅʆʄɮ0 3.35099 87.3423 246.487 312.075 324.385 333.885 261.607 125.888 6.83343

ʄɮʊɹɮ12.8808 119.981 230.916 430.403 528.496 542.295 519.443 416.913 213.678 15.4259
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ü ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ:ɁɞŰɘɞŬɜŬŰɞɚɘəɧɠ 

¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: ȾɚɘɜŮɠ A 3ɞɡ  

  

  

 

ũɘŬ Űɞɡɠ ɚɧɔɞɡɠ ˊɞɡ ˊɟɞŬɜŬűɏɟŬɛŮ ůŰɞ ɟɡɗɛɧ ŮɘůŮɟɢɧɛŮɜɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ 

ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ Ŭəɞɚɞɡɗɞɨɜ Űɖɜ ɑŭɘŬ ˊɞɟŮɑŬ əŬɘ ůŰɞ ɗŮɟɛɘəɧ əɏɟŭɞɠ ɛŮ  Űɞ ůɨůŰɖɛŬ 

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ105.4 426.1 727.7 824.1 848.3 982 685.7 306.7 198.4 198.1 202.8 187.9 92.37 5.879

ʅɼɹɮʅʆʄɮ52.4 263.1 347.5 314.2 257.5 194.9 164.5 179.9 184.7 179.9 175.8 150.3 71.51 6.321

ʄɮʊɹɮ65.76 274.3 419.3 434.1 396 407.2 334.8 272.7 249.7 225.5 203.8 167.7 79.33 6.113
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6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ98.12 519.8 1,053 1,426 1,481 1,232 826 495.7 262.8 201.6 159.2 149.5 67.35 0.833

ʅɼɹɮʅʆʄɮ59.66 348.7 530.8 438 247.6 98.73 157.6 232.1 197.6 171.6 134.3 113.1 51.14 1.721

ʄɮʊɹɮ65.83 350 635.3 729.1 584.3 386 340.5 321.7 258.1 215.4 159.1 127.6 55.43 1.11
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9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ34.2457 269.165 1,154.57 2,164.85 2,136.64 1,061.18 265.646 6.20469

ʅɼɹɮʅʆʄɮ0.0714028 94.4271 753.636 1,645.78 1,674.27 842.836 208.047 2.2203

ʄɮʊɹɮ7.95671 196.249 798.882 1,708.60 1,716.86 846.167 202.016 1.27577
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ůəɘɎůŰɟɤɜ ɟŬűɘɩɜ űɤŰɘůɛɞɨ ɜŬ ŬˊɞŰŮɚɞɨɜ ɛɑŬ ˊɞɚɨ əŬɚɖ ɚɨůɖ Ůɝɞɘəɞɜɧɛɖůɖɠ 

ɗŮɟɛɧŰɖŰŬɠ Űɞ ȹŮəɏɛɓɟɘɞ əŬɘ Ŭˊɞűɡɔɐ Űɖɠ Űɞɜ Ƚɞɨɜɘɞ əŬɘ Űɞɜ Ƚɞɨɚɘɞ. 

7.2 ȺɜŮɟɔŮɘŬəɐ ȷɜɎɚɡůɖ ȷɚŮɝɎɜŭɟŬɠ 

7.2.1 Output  Name : Zone Windows Total Transmitted Solar Radiation Rate [W] 

ü ɁɞŰɘɞŬɜŬŰɞɚɘəɧɠ ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ:  

¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ: Klines C 3os  

 

 

 

5:00 6:00 7:00 8:00 9:00
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ʇʃɮʄʋʁɿ174 856.91,5471,6971,4321,2461,215792.7575.3 507 455.5396.2316.1162.927.94

ʅɼɹɮʅʆʄɮ165.2 819 1,4011,3921,049772.1741.2656.2556.1 489 435.5371.5285.8142.723.93

ʄɮʊɹɮ173.5837.71,4531,5201,2341,0341,015870.5630.9518.5465.1399.5309.2155.626.25
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ʇʃɮʄʋʁɿ159.4 856 1,8122,3732,3191,8621,299877.9734.1632.9506.2392.5307.5153.4 19.8

ʅɼɹɮʅʆʄɮ154 828.21,6681,9691,618916.2617.7683.8670.5592.2478.9368.2276.8134.317.03

ʄɮʊɹɮ161.5841.61,7062,1131,9261,437980.2877.4758.5627.6509.2394.7 300 146.418.63
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ77.4235 394.651 803.656 958.895 1,330.3 1,240.2 757.57 361.025 198.882 53.1988

ʅɼɹɮʅʆʄɮ74.4824 377.656 756.919 863.977 1,178.6 1,063.5 644.229 322.793 172.714 45.0924

ʄɮʊɹɮ75.8228 374.374 742.447 870.504 1,191.2 1,119.6 713.839 370.785 190.374 49.7516
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines A 3os  

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ60.93 641.5 1,285 1,448 1,177 995.2 925 391 180 187.2 194.6 180.9 166.9 84.98 14.13

ʅɼɹɮʅʆʄɮ51.8 603.1 1,123 1,087 690 332 239.3 199.9 160.5 168.9 174.2 155.8 135.9 64.33 10.03

ʄɮʊɹɮ55.49 574.7 1,100 1,179 894.6 658 572.2 417.2 315 284.6 255.5 208.7 160.6 76.06 12.38
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5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ19.51 547.1 1,580 2,289 2,391 1,968 1,184 509.9 278.3 227.2 203.9 175.2 146.3 74.41 9.868

ʅɼɹɮʅʆʄɮ13.97 518.9 1,421 1,792 1,414 528.1 168.4 236.3 212.2 185.7 176.1 150.4 114.9 54.89 7.023

ʄɮʊɹɮ17.82 505.1 1,385 1,890 1,813 1,277 668 444.9 335.9 299.6 259.1 202.7 148.3 68.49 8.64
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ10.223 58.4233 117.275 309.015 510.348 168.757 104.664 115.718 93.2058 27.8706

ʅɼɹɮʅʆʄɮ7.21081 41.2908 83.5523 236.063 415.194 114.553 77.6764 84.0643 66.4168 19.5648

ʄɮʊɹɮ9.07647 53.5723 112.64 281.928 464.981 212.545 156.313 134.49 88.3693 24.4451
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines B 4ou  
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0

ʇʃɮʄʋʁɿ10.8635.41158.8481.6401.2341.6317.4141.891.08117.2 124 103.572.8332.455.118

ʅɼɹɮʅʆʄɮ7.87526.19116.8362.6239.2121.2 88.4 77.6384.46 111 117.295.2262.5325.573.748

ʄɮʊɹɮ9.94836.18144.5409.1321.4247.3213.6163.5129.7119.9110.188.5664.2729.144.531
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ʇʃɮʄʋʁɿ6.81928.33143.5737.2793.6657.2399.7181.9111.8115.2122.2101.466.61 29 3.595

ʅɼɹɮʅʆʄɮ4.96920.99101.3570.9468.8180.160.1590.3189.65101.4113.193.1656.1522.482.646

ʄɮʊɹɮ6.28729.46133.3634.4641.6477.8256.8170.2131.1121.8110.386.4958.8826.063.178
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ3.65994 21.0517 42.744 64.3787 309.507 464.067 258.771 86.0305 41.1013 10.4593

ʅɼɹɮʅʆʄɮ2.65451 15.3343 31.4956 46.8564 243.861 416.038 239.196 74.8981 32.1641 7.6858

ʄɮʊɹɮ3.28197 19.5351 41.552 63.4015 267.593 407.253 233.823 78.0188 34.3099 8.90516
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines B 2ou  

 

 

 

 

 

 

ȷɜŬɚɨɞɜŰŬɠ ŰŬ ˊŬɟŬˊɎɜɤ ŭɘŬɔɟɎɛɛŬŰŬ, ˊŬɟŬŰɖɟɞɨɛŮ Űɞ ɛɏɔŮɗɞɠ Űɖɠ  ŮˊɑŭɟŬůɖ 

ɏɢŮɘɠ  ˊɞɡ ɏɢŮɘ ɖ ˊŬɟɞɡůɑŬ ůəɘɎůŰɟɤɜ əŬɘ ɟŬűɘɩɜ űɤŰɘůɛɞɨ ůŰɖɜ ɛŮŰŬŭɘŭɧɛŮɜɖ ɖɚɘŬəɐ 

ŬəŰɘɜɞɓɞɚɑŬ Ŭˊɧ ŰŬ ˊŬɟɎɗɡɟŬ Űɖɠ ɕɩɜɖɠ. ȺɘŭɘəɎ, Űɞɡɠ əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ ɖ ȼȷ ˊɞɡ 

ɛŮŰŬŭɑŭŮŰŬɘ ɛˊɞɟŮɑ ɜŬ ɛŮɘɤɗŮɑ ɛɏɢɟɘ əŬɘ 25% ɛŮ Űɖɜ ɨˊŬɟɝɖ ɟŬűɘɩɜ ɐ ɛɏɢɟɘ əŬɘ 70% ɛŮ 

Űɖɜ ɨˊŬɟɝɖ ůəɘɎůŰɟɤɜ, ɔɘŬ ůɡɔəŮəɟɘɛɏɜŮɠ ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ. 

5:00 6:00 7:00 8:00 9:00 10:0011:0012:0013:0014:0015:0016:0017:0018:0019:00

ʇʃɮʄʋʁɿ4.36 14.7124.8335.0570.25272.7265.9114.7 70.5 87.3472.9150.8327.05 11.5 2.012

ʄɮʊɹɮ5.67 22.8 45.2764.8497.08219.8198.4148.7121.2112.899.6371.6340.9316.652.512
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5:00 6:00 7:00 8:00 9:00 10:0011:0012:0013:0014:0015:0016:0017:0018:0019:00

ʇʃɮʄʋʁɿ2.772 11.8 19.89 22.3 20.9 442.1376.5147.361.73 73.7 72.9551.3629.0711.521.414

ʄɮʊɹɮ3.63 18.8242.0464.4682.31356.7278.3151.4100.8101.992.3871.5842.0315.681.767
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ1.46853 8.50669 17.5354 25.7143 26.0295 203.749 217.108 54.6846 20.9997 4.42011

ʄɮʊɹɮ1.84042 11.3303 25.2753 38.0623 48.2942 203.958 214.577 60.8507 21.7759 4.97029
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ɆŮ ɏɜŬ ɔŮɜɘəɧŰŮɟɞ ˊɚŬɑůɘɞ, ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɞɘ ɛɏɔɘůŰŮɠ Űɘɛɏɠ ŮɛűŬɜɑɕɞɜŰŬɘ  ůŰɘɠ 

21.07. Ⱥˊɑůɖɠ, ɓɚɏˊɞɡɛŮ Űɖɜ ˊŬɟɞɡůɑŬ Űɤɜ ůəɘɎůŰɟɤɜ əŬɘ Űɤɜ ɟŬűɘɩɜ ɜŬ ŮˊɖɟŮɎɕŮɘ ɏɜŬ 

ŭɘɎůŰɖɛŬ Ŭˊɧ 06.00-15.00 ɔɘŬ Űɞɡɠ əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ,  ɛŮ Űɘɠ ɛɏɔɘůŰŮɠ ɛŮŰŬɓɞɚɏɠ ůŰɘɠ 

Űɘɛɏɠ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ Ŭˊɧ Űɘɠ 07.00 ɛɏɢɟɘ Űɘɠ 12.00. ȷɜŰɑůŰɞɘɢŬ Űɞɡɠ ɢŮɘɛŮɟɘɜɧɡɠ ɛɐɜŮɠ ɖ 

ˊŬɟɞɡůɑŬ ůəɘɎŰɟɤɜ əŬɘ ɟŬűɘɩɜ ŮˊɖɟɟŮɎɕŮɘ ɏɜŬ ŭɘɎůŰɖɛŬ ɤɟɩɜ ɛŮŰŬɝɨ  9.00 - 14.00 ɛŮ 

Űɖɜ ŬəɟŬɑŬ Űɘɛɐ ɜŬ ŬɚɚɎɕŮɘ ůŮ əɎɗŮ ɕɩɜɖ, ŬɜɎɚɞɔŬ ɛŮ ŰŬ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəɖɟɘůŰɘəŬ Űɖɠ 

ɧˊɤɠ ŬɜŬɚɨɞɜŰŬɘ ˊŬɟŬəɎŰɤ.  

ȽŭɘŬɑŰŮɟɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɔɘŬ Űɘɠ ɕɩɜŮɠ ŬɡŰɏɠ ŮɑɜŬɘ ɖ ɨˊŬɟɝɖ ɡˊŮɟůəɑŬůɖɠ Ŭˊɧ 

ŰɛɐɛŬŰŬ Űɞɡ ɑŭɘɞɡ əŰɘɟɑɞɡ, ɖ ɞˊɞɑŬ ɧˊɤɠ űŬɑɜŮŰŬɘ, ŮˊɖɟɟŮɎɕŮɘ ůŮ ůɖɛŬɜŰɘəɧ ɓŬɗɛɧ Űɖɜ 

ɛɞɟűɞɚɞɔɑŬ əŬɘ Űɘɠ ɛŮŰŬɓɞɚɏɠ Űɤɜ ŭɘŬɔɟŬɛɛɎŰɤɜ. ɆŰɘɠ ˊŬɟŬəɎŰɤ űɤŰɞɔɟŬűɑŮɠ, ŬɟɘůŰŮɟɎ 

ˊɎɜɤ ŮɑɜŬɘ ɖ ɕɩɜɖ ȸ 4ɞɠ, ŬɟɘůŰŮɟɎ əɎŰɤ ɖ ɕɩɜɖ  ȸ 2ɞɠ əŬɘ ŭŮɝɘɎ ɖ ɕɩɜɖ ȷ 3ɞɠ ,ɔɘŬ Űɘɠ 

07:00 əŬɘ 08:00 ŬɜŰɑůŰɞɘɢŬ, əŬŰɎ Űɖɜ  21ɖ   Ƚɞɡɚɑɞɡ. 

 

 

ȳˊɤɠ űŬɑɜŮŰŬɘ ɧŰɘ ɞɘ ɩɟŮɠ ˊɞɡ űɤŰɑɕŮŰŬɘ əɎɗŮ ɕɩɜɖ ŭɘŬűɏɟɞɡɜ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ɔɑɜŮŰŬɘ əŬŰŬɜɞɖŰɐ ɖ ŬˊɧŰɞɛɖ Ŭɨɝɖůɖ Űɤɜ Űɘɛɩɜ ɛŮŰŬɝɨ 7ˊ.ɛ. əŬɘ 8ˊ.ɛ. ɔɘŬ Űɖɜ ȸ 4ɞɡ Űɞɡɠ 

əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ əŬɘ ŬɜŰɑůŰɞɘɢŬ ɖ Ŭɨɝɖůɖ ɛŮŰŬɝɨ 9 ˊ.ɛ əŬɘ 10 ˊ.ɛ ɔɘŬ Űɖɜ ȸ 2ɞɡ ɔɘŬ 

Űɞɡɠ ɑŭɘɞɡɠ ɛɐɜŮɠ. 

ɇɏɚɞɠ, ŬɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ ůŰɖɜ ɧŰɘ ůŰɖɜ ɕɩɜɖ ȸ 2ɞɠ, ɧˊɞɡ ɖ ɛŮŰŬŭɘŭɧɛŮɜɖ ɖɚɘŬəɐ 

ŬəŰɘɜɞɓɞɚɑŬ ˊŬɟɞɡůɘɎɕŮɘ ˊɞɚɨ ɛɘəɟɏɠ Űɘɛɏɠ, ŰŬ ɟɎűɘŬ űɤŰɘůɛɞɨ űŬɑɜŮŰŬɘ ɏɢɞɡɜ ˊɞɚɨ 

ůɖɛŬɜŰɘəɐ Ůˊɘɟɟɞɐ əŬɗɩɠ Űɖɜ ŬɡɝɎɜɞɡɜ Űɘɠ ɩɟŮɠ ˊɞɡ ɖ ɕɩɜɖ ŭŮɜ ŭɏɢŮŰŬɘ ɎɛŮůɞ űɡůɘəɧ 

űɤŰɘůɛɧ. ȷɜŰɑɗŮŰŬ Űɘɠ ɩɟŮɠ ˊɞɡ űɤŰɑɕŮŰŬɘ ɓɚɏˊɞɡɛŮ ɜŬ ɛŮɘɩɜŮɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ Űɘɛɏɠ ůŮ 

ůɨɔəɟɘůɖ ɛŮ Űɞ ɡˊɎɟɢɞɜ. 
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ü ȸɞɟŮɘɞŭɡŰɘəɧɠ ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ: 

¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines B 3ou [W] 
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ʇʃɮʄʋʁɿ19.3867.35114.5158.2 205 215.2209.3161.3175.9392.2701.8852.7689.1321.5 33.6

ʅɼɹɮʅʆʄɮ17.0360.09103.3143.2183.8194.3194.1154.4146.6262.4540.7752.4663.4316.132.52

ʄɮʊɹɮ16.5959.97105.7146.5184.7195.2200.9 167 164 269.9511.9693.1603.3296.231.45
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ʇʃɮʄʋʁɿ12.5 55.1395.67113.9116.2121.7 139 175 224.7357.7 629 807 647.7 296 17.82

ʅɼɹɮʅʆʄɮ11.0449.3587.16106.2110.5117.4134.5165.6196.1265.6492.3713.5623.5290.817.07

ʄɮʊɹɮ10.7749.4591.24116.3124.8133.4148.8174.5201.3 265 464.2656.8 568 273.416.25

02004006008001000
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ6.38249 37.7004 78.1777 114.211 128.532 130.413 118.128 100.997 76.3704 21.291

ʅɼɹɮʅʆʄɮ5.59069 33.1978 69.3194 101.403 116.886 121.295 111.065 92.6957 69.3219 19.1068

ʄɮʊɹɮ5.42529 32.3926 68.1299 99.9539 116.699 121.959 110.786 90.833 66.7687 18.4427
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines D 2os [W] 

 

 

 

 

 

 

ȼ ŮˊɑŭɟŬůɖ ůŰɖɜ ɛŮŰŬŭɘŭɧɛŮɜɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ Ŭˊɧ ŰŬ ˊŬɟɎɗɡɟŬ Űɖɠ ɕɩɜɖɠ 

ɚɧɔɤ Űɤɜ ůəɘɎůŰɟɤɜ  əŬɘ Űɤɜ ɟŬűɘɩɜ űɤŰɘůɛɞɨ ŮɑɜŬɘ ŬɘůɗɖŰɎ ɛɘəɟɧŰŮɟɖ ůŮ ůɢɏůɖ ɛŮ Űɞɜ 

Ɂȷ ˊɟɞůŬɜŬŰɞɚɘůɛɧ. Ⱥŭɩ Űɧůɞ ŰŬ ɟɎűɘŬ, ɧůɞ əŬɘ ŰŬ ůəɑŬůŰɟŬ ɛŮɘɩɜɞɡɜ Űɖɜ 
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ʇʃɮʄʋʁɿ35.36119.4201.2279.3371.5383.5374.8309.5364.1795.91,4001,6731,340398.715.96

ʅɼɹɮʅʆʄɮ30.59104.6178.4248.8328.3 341 343.5295.3305.3 536 1,0771,4721,288387.713.78

ʄɮʊɹɮ30.11104.8181.9253.2330.2343.8353.4310.6 326 548.81,0491,3891,191363.913.56
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ʇʃɮʄʋʁɿ22.16 96.3 165.6196.8216.3232.9260.5 317 409.8688.11,2381,5811,260345.911.16

ʅɼɹɮʅʆʄɮ19.2 84.56148.3181.1204.6223.9250.7297.3351.9503.5964.71,3931,211335.49.647

ʄɮʊɹɮ18.9784.98153.6194.1222.5244.1268.7309.5360.3501.5933.11,3121,121314.49.501
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ʇʃɮʄʋʁɿ11.6747 77.8951 150.576 201.916 209.085 192.561 168.027 162.095 137.948 40.0627

ʅɼɹɮʅʆʄɮ10.0692 68.7615 132.597 175.925 185.403 173.682 153.416 145.202 122.136 35.6357

ʄɮʊɹɮ9.90156 65.124 128.805 176.336 190.655 181.536 160.649 146.534 119.857 34.7648
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ɛŮŰŬŭɘŭɧɛŮɜɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ Űɞ ˊɞɚɨ ɛɏɢɟɘ 25% əŬɘ ɔɑɜŮŰŬɘ ŮɛűŬɜɐ ɖ ůɨɔəɟɘůɖ ɛŮ 

Űɞɜ Ɂȷ ˊɟɞůŬɜŬŰɞɚɘůɛɧ, ɧˊɞɡ ŰŬ ůəɑŬůŰɟŬ Űɖɜ ɛŮɑɤɜŬɜ ɛɏɢɟɘ əŬɘ 70% ɔɘŬ əɎˊɞɘŮɠ ɩɟŮɠ 

Űɖɠ ɖɛɏɟŬɠ. 

Ⱥˊɑůɖɠ ŮɑɜŬɘ ˊɚɏɞɜ ŮɛűŬɜɏɠ ɧŰɘ ůŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ, ŰŬ ɟɎűɘŬ əŬɘ ŰŬ ůəɑŬůŰɟŬ 

űŬɑɜŮŰŬɘ ɜŬ Ůˊɘŭɟɞɨɜ ůŰɖɜ ˊɞůɧŰɖŰŬ Űɖɠ ɛŮŰŬŭɘŭɧɛŮɜɖɠ ȼȷ Ŭˊɧ Űɘɠ 13.00 ɛɏɢɟɘ Űɘɠ 17.00 

ɔɘŬ Űɞɡɠ əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ. ȷˊɧ ŮəŮɑ əŬɘ ɏˊŮɘŰŬ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ Ŭɟɢɑɕɞɡɜ ɜŬ 

ůɡɔəɚɘɜɞɡɜ ɝŬɜɎ. 

ɄŬɟɎɚɚɖɚŬ ɔɘŬ Űɞɜ ɢŮɘɛɩɜŬ, ɖ Ůˊɘɟɟɞɐ Űɞɡɠ ŮɑɜŬɘ ŮɛűŬɜɐ əŬɗȭɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ ˊɞɡ 

ɡˊɎɟɢŮɘ űɡůɘəɧ űɤɠ, ɤůŰɧůɞ ɞɘ ɛŮŰŬɓɞɚɏɠ Űɤɜ Űɘɛɩɜ Űɞɡɠ ɛŮ ůəɑŬůŰɟŬ əŬɘ ɟɎűɘŬ, 

ɔɑɜɞɜŰŬɘ ŬɜŰɘɚɖˊŰɏɠ ɚɧɔɤ Űɖɠ ɛɘəɟɐɠ ŰɎɝɖɠ ɛŮɔɏɗɞɡɠ 

 

7.2.2 Output Name:Surface Outside Face Incident Solar Radiation Rate per Area   

ü ɁɞŰɘɞŬɜŬŰɞɚɘəɧɠ ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ: 

¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines C 3os 
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ʇʃɮʄʋʁɿ17.63145.1285.8323.5 267 235.1252.2140.736.6838.66 40.4 37.7632.5417.243.025

ʅɼɹɮʅʆʄɮ15.45135.6250.5243.1 155 73.8 52.8251.5132.1534.3935.6631.94 25.4 12.492.083

ʄɮʊɹ 15.32128.3239.8251.9186.7134.1 115 79.9633.9732.3334.75 32.1 25.7313.082.271
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :KLINES A 3OS 
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ʇʃɮʄʋʁɿ4.50188.73346.4 513 543.2473.9338.1168.462.2448.0342.9936.6831.4115.982.113

ʅɼɹɮʅʆʄɮ3.22782.21310.5403.6324.8125.740.0262.0944.8638.4136.5530.9524.1811.491.459

ʄɮʊɹ 3.50979.36296.7408.7388.2272.2141.191.54 49.2 39.1536.4230.72 25.2 12.3 1.588
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ2.19667 12.5544 25.2187 36.7248 34.6672 28.4586 22.5538 24.7966 19.961 5.97458

ʅɼɹɮʅʆʄɮ1.5054 8.621 17.4709 25.5212 24.4441 20.4208 16.3164 17.5055 13.808 4.06954

ʄɮʊɹ 1.6539719.4652919.1389427.945 26.7070722.2697717.6557419.1063915.137664.479385
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ʇʃɮʄʋʁɿ35.55179.2346.7415.5380.8357.2389.7269.8151.3136.2122.3104.6 82.1 41.987.167

ʅɼɹɮʅʆʄɮ32.97169.1308.7331.3263.5190.4185.1 176 145.6130.9116.497.2873.1636.035.985

ʄɮʊɹɮ32.51160.9297.5336.1289.4244.9 261 226 151.3122.1 111 95.06 73.3 36.666.147
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :KLINES B 4OS 

 

 

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ32.12 179.4 403.9 578.1 636.4 585.4 457 296.8 192.1 165.6 134.3 104.2 80.13 39.58

ʅɼɹɮʅʆʄɮ30.53 171.8 367.9 469.6 419.2 239.6 154.3 184.2 171 153.6 126.3 97.04 71.08 33.96

ʄɮʊɹɮ30.06 163.4 351.8 472.3 472.8 368.4 272 231.8 177.4 150 121.9 94.46 71.23 34.56
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ23.4561 116.69 235.441 281.438 401.73 404.743 288.408 120.41 51.1721 13.6365

ʅɼɹɮʅʆʄɮ22.5895 111.759 225.133 256.187 348.784 291.417 176.254 95.207 43.4605 11.2474

ʄɮʊɹɮ22.59809108.5808212.8309246.2927345.7047336.1307213.4539 100.01 45.0756711.58633
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ʇʃɮʄʋʁɿ7.52324.53107.5325.2277.1246.2262.7153.2 63.1 81.1785.8971.7450.4622.483.546

ʅɼɹɮʅʆʄɮ5.45618.1479.14244.8165.184.8563.4564.1858.5276.8981.2365.9743.3217.712.596

ʄɮʊɹɮ5.84819.3485.08259.6203.4154.8127.191.6958.8572.3877.6664.3545.8719.132.775
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines B 2os 
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ʇʃɮʄʋʁɿ4.72419.6395.63484.1532.8475.6 344 180.880.4279.7984.6970.2246.1520.09

ʅɼɹɮʅʆʄɮ3.44214.54 67.6 374.9314.6127.446.0274.64 63.1 70.2678.3364.54 38.9 15.58

ʄɮʊɹɮ3.68515.4975.32394.9397.5297.1156.1103.166.3168.6876.5363.5639.6916.18
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ2.5356 14.5846 29.613 44.5142205.715334.691 236.74 82.559828.47497.24622

ʅɼɹɮʅʆʄɮ1.8390410.623621.8201 32.441 162.222300.404220.27974.264422.28325.32471

ʄɮʊɹɮ1.9717311.368623.247935.3125166.098279.098 200.34 71.409123.22585.66274
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ʇʃɮʄʋʁɿ3.02110.19 17.2 24.2948.85198.4 227 134.548.8560.5150.5135.2218.747.9661.394

ʄɮʊɹɮ2.2957.91513.5719.2939.35127.7109.6 75.4 46.7855.0646.9929.2714.466.1931.059
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ü ȸɞɟŮɘɞŭɡŰɘəɧɠ ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ: 

¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines D 2os 

 

 

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ1.921 8.176 13.78 15.45 14.48 325.2 327.9 156.9 45.71 51.06 50.54 35.58 20.14 7.982

ʄɮʊɹɮ1.468 6.374 10.99 12.64 12.13 206.2 170.1 82.47 36.93 44.45 44.27 31.08 16.94 6.297
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ1.01739 5.89342 12.1485 17.8148 18.0332 153.65 207.876 60.8434 14.5486 3.06224

ʄɮʊɹɮ0.7723564.4923779.3538513.7878714.43067130.1336177.470153.9296812.06972.360901
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ʇʃɮʄʋʁɿ12.4442.3271.7199.43131.2135.6132.9109.8180.9361.1503.7546.8425.6128.35.617

ʅɼɹɮʅʆʄɮ10.7937.2163.8488.85116.3120.9122.1104.9127.7229.7386.4481.4408.8124.54.86

ʄɮʊɹɮ10.2935.4560.6583.99110.1114.2113.299.26132.1230.4374.3454.1379.1116.84.635
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines B 3os 

 

5:00 6:00 7:00 8:00 9:00
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0
11:0

0
12:0

0
13:0

0
14:0

0
15:0

0
16:0

0
17:0

0
18:0

0
19:0

0

ʇʃɮʄʋʁɿ7.81734.2159.3270.8177.0782.4192.41112.7161.1298.7 455 521.5401.4111.93.933

ʅɼɹɮʅʆʄɮ6.79330.1453.3265.3773.0479.3288.87105.8131.9208.9352.9459.8385.6108.33.408

ʄɮʊɹɮ6.47728.7250.54 61.2 67.0171.1879.2499.64 129 202 338.9433.1357.9101.43.251
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ4.1018 27.359253.017871.141374.179968.753559.964957.508655.703614.7208

ʅɼɹɮʅʆʄɮ3.54576 24.196 46.791362.139765.978462.215754.904851.653848.690813.1876

ʄɮʊɹɮ3.38177 22.221 43.687159.381563.031558.703751.110648.3026 46.876 12.626
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ʇʃɮʄʋʁɿ13.4346.66 79.3 109.6 142 149.1 145 111.7174.6355.1502.8555.8437.3204.622.04

ʅɼɹɮʅʆʄɮ11.8 41.6371.5699.18127.3134.6134.4106.9121.5223.8385.6490.4420.6200.921.29

ʄɮʊɹɮ11.1 39.3868.0994.49120.5127.2126.398.15125.6223.1 362 452.3383.9 189 20.6

0
200
400
600

W
A

T
T

/M
2

нмΦлс όʻʶˊʽ˄ˈ ʹ˂ʽˇˋˍʱˋʽˇύ



ūɡůɘəɧɠ űɤŰɘůɛɧɠ əŬɘ ɖɚɘŬůɛɧɠ ɗŬɚɎɛɤɜ ɜɞůɖɚŮɑŬɠ 

 

193 

 

 

 

 

 

 

ɆŰŬ ́ŬɟŬˊɎɜɤ ŭɘŬɔɟɎɛɛŬŰŬ ˊŬɟŬŰɑɗŮɜŰŬɘ ɖ ůɡɜɞɚɘəɐ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ 

ˊɟɞůˊɑˊŰŮɘ ŮɜŭŮɘəŰɘəɎ ůŮ ɏɜŬ ˊŬɟɎɗɡɟɞ ɛɘŬɠ ɕɩɜɖɠ. ɄŬɟŬŰɖɟɞɨɛŮ, ɧŰɘ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ 

ŬɡŰɎ ɛɞɘɎɕɞɡɜ ɛɞɟűɞɚɞɔɘəɎ, ɛŮ ŮəŮɑɜŬ Űɖɠ ɛŮŰŬŭɘŭɧɛŮɜɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɛɏůɤ 

Űɤɜ ˊŬɟŬɗɨɟɤɜ Űɖů ɕɩɜɖɠ ɔɨɟɤ Ŭˊɧ Űɘɠ ˊŮɟɘɞɢɏɠ Ŭɨɝɖůɖɠ, ɛŮɑɤůɖɠ ɐ ŰŬ ůɖɛŮɘɎ 

əɞɟɨűɤůɖɠ Űɞɡɠ, ŬɚɚɎ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ɛɘəɟɧŰŮɟŮɠ ŰɎɝɖɠ ɛŮɔɏɗɞɡɠ Ŭűɞɨ ɛɘŬ ɕɩɜɖ ɛˊɞɟŮɘ 

ɜŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ɏɜŬ ˊŬɟɎɗɡɟŬ. 
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0

ʇʃɮʄʋʁɿ8.656 38.2 66.2878.9380.4784.3396.32121.3171.9305.3459.2 531 412.3189.111.79

ʅɼɹɮʅʆʄɮ7.64734.1960.39 73.6 76.5581.3393.21114.7142.9215.6357.3469.4396.5185.511.27

ʄɮʊɹɮ7.20232.3557.4670.9173.2177.2387.12106.5138.5207.7333.3432.5362.4175.110.73
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21.07(h ˁˊʰʾʰ ʹ˃ʶˊˇ˃ʹ˄ʾʰύ

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ4.4217826.118854.1614 79.125 89.046590.349781.839269.986860.165115.4578

ʅɼɹɮʅʆʄɮ3.8732222.999448.024470.251680.978184.033176.945964.235255.271713.9445

ʄɮʊɹɮ3.6431621.623945.125766.071175.834378.874471.650859.625951.8051 13.208
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7.2.3 Output  Name:Zone Windows Total Heat Gain Rate 

ü ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ:ɁɞŰɘɞŬɜŬŰɞɚɘəɧɠ  

¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :  Klines C 3os [W] 
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0
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0
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0
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0
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0
19:0

0

ʇʃɮʄʋʁɿ106.7836.91,6261,8121,5321,3391,332880.2649.5 583 526.5460.4352.2 153 6.996

ʅɼɹɮʅʆʄɮ103.1801.51,4701,4791,112814.2798.3728.3638.7572.8513.7442.2327.5138.86.516

ʄɮʊɹɮ107.8818.21,5261,6191,3141,1041,104965.8718.6603.3544.6471.5351.1149.76.943
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ʇʃɮʄʋʁɿ103.8 817.3 1,903 2,552 2,517 2,013 1,406 946.7 798 704 564.5 412.8 301.6 116.4

ʅɼɹɮʅʆʄɮ103.5 795.7 1,752 2,111 1,738 958.2 636.1 729.7 737.7 668.5 544 395.5 277.3 105.1

ʄɮʊɹɮ108.1 805.2 1,792 2,270 2,080 1,534 1,035 938.1 826.4 701 572.1 418.7 296.7 112.1

0
1000
2000
3000

W
A

T
T

нмΦлт όʰˁˊʰʾʰ ʹ˃ʶˊˇ˃ʹ˄ʾʰύ

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ45.4756347.792786.233981.818 1,394.1 1,305.1 812.127364.045175.48322.5291

ʅɼɹɮʅʆʄɮ44.348 333.316738.889881.481 1,229.9 1,112.9 688.116 326.46 151.52317.9915

ʄɮʊɹɮ44.3932327.128720.915887.114 1,241.1 1,171.9 762.206375.998 167.49 20.0892
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines A 3os [W] 

 

 

 

 

 

  

5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ22.07 623.9 1,360 1,556 1,269 1,085 1,042 466.4 236.9 254.9 263.7 248.3 212.5 90.63

ʅɼɹɮʅʆʄɮ19.61 589.2 1,188 1,163 735.5 351.2 269 251.8 229.3 247.5 253.4 232.4 189.6 78.2

ʄɮʊɹɮ19.54 555.4 1,161 1,263 956.3 708.0 637.1 487.4 390.8 366.5 334.7 282.8 209.5 84.42
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6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ502.821,672.2,475.2,609.2,150.1,307.561.03310.04272.55249.19193.51144.7650.878

ʅɼɹɮʅʆʄɮ482.841,505.1,934.1,528.549.46161.87255.72252.64241.24232.66179.96123.4542.846

ʄɮʊɹɮ463.011,463.2,042.1,966.1,371.705.31471.37369.43349.9 309.45223.73147.9546.311
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8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ3.10632 52.036 288.105 507.859 134.458 95.9073 109.484 77.5351 10.5617

ʅɼɹɮʅʆʄɮ0 18.9148 211.953 407.535 79.5914 71.0269 79.5985 52.6243 5.76382

ʄɮʊɹɮ2.18916 49.6934 261.782 462.349 185.31 154.838 132.721 74.3841 8.67976
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines B 4ou [W] 
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ʇʃɮʄʋʁɿ6.271148.5511.8428.3368.4352.9163.8109.3141.1148.3125.384.62 29.7 0.139

ʅɼɹɮʅʆʄɮ1.594104.5382.7250.8124.494.7791.51106.1138.1144.6119.776.6325.230.064

ʄɮʊɹɮ8.444 135 434.8 341 263.7233.8185.6153.7145.7134.8110.676.9827.650.167
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6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ʇʃɮʄʋʁɿ0 125.4 789.2 860.4 713.3 437 196.3 120.1 129.9 138.4 106.5 62.73 16.63

ʅɼɹɮʅʆʄɮ0 82.09 609.3 501.7 183.2 54.11 93.64 100.1 119 132.4 101.5 55.17 13.47

ʄɮʊɹɮ1.372 116.6 681.1 693.1 511.3 269.3 177.7 140.1 136.7 125.4 90.81 55.04 14.38
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8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ1.7893 20.6064 53.1252 320.055 493.776 283.582 89.0505 35.2666 3.74359

ʅɼɹɮʅʆʄɮ0 9.6223 35.2494 250.012 442.59 263.465 78.5345 27.0572 2.35323

ʄɮʊɹɮ1.44618 20.2351 53.0116 276.793 434.068 255.792 79.5598 27.3743 2.24969
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines B 2ou [W] 

 

 

 

 

 

 

ȳůɞɜ ŬűɞɟɎ Űɖɜ ɟɞɐ ɗŮɟɛɧŰɖŰŬɠ ɛɏůŬ ůŰɘɠ ɕɩɜŮɠ, ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ 

ɏɢɞɡɜ Űɖɜ ɑŭɘŬ ɛɞɟűɞɚɞɔɑŬ ɛŮ ŬɡŰɎ Űɖɠ ɛŮŰŬŭɘŭɧɛŮɜɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɔɘŬ Űɞɜ ɑŭɘɞ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ, ɧˊɤɠ ŮɑɜŬɘ ɚɞɔɘəɧ Ŭűɞɨ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ Űɞɜ ɑŭɘɞ Űɨˊɞ ɡŬɚɞˊɘɜɎəɤɜ 

əŬɘ ůŰɘɠ ŰɟŮɘɠ  ˊɟɞůɤɛɞɘɩůŮɘɠ. 

 ɆŬɜ ɔŮɜɘəɐ ˊŬɟŬŰɐɟɖůɖ, ɛˊɞɟɞɨɛŮ ɜŬ ŭɖɚɩůɞɡɛŮ ɧŰɘ ɛŮ Űɖɜ ɢɟɐůɖ ůəɘɎůŰɟɤɜ, 

ɛŮɘɩɜɞɡɛŮ ůɖɛŬɜŰɘəɎ Űɖɜ ɗŮɟɛɧŰɖŰŬ ˊɞɡ ɗŬ ŮɘůɢɤɟɐůŮɘ ůŰɞɡɠ ɗŬɚɎɛɞɡɠ Űɞɡɠ 
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ʇʃɮʄʋʁɿ1.30417.0134.3878.62312.1315.8153.2105.4127.1111.186.5753.4525.384.845

ʄɮʊɹɮ8.27340.3468.05109.2253.1236.6187.8162.5 156 141.3110.169.1931.395.638
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ʇʃɮʄʋʁɿ0 7.57619.2420.78499.1434.8 179 85.67104.9104.873.2142.9818.491.696

ʄɮʊɹɮ3.083 33.1 66.7989.96403.8319.2178.5128.3135.8126.395.4257.2223.232.189
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ʇʃɮʄʋʁɿ0 11.8975 12.2673 212.706 242.729 57.0606 14.9858 0.549962

ʄɮʊɹɮ3.72164 25.8175 37.0985 213.489 239.109 63.053 15.2741 0.516609
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əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɏɢɞɡɛŮ ůɖɛŬɜŰɘəɎ ŮɜŮɟɔŮɘŬəɎ ɤűɏɚɖ. 

ɉŬɟŬəŰɖɟɘůŰɘəɏɠ ŮɑɜŬɘ ɞɘ ɩɟŮɠ 10ˊ.ɛ əŬɘ 11ˊ.ɛ ɧˊɞɡ ɖ Ůɘůɟɞɐ ɗŮɟɛɧŰɖŰŬɠ ɛŮɘɩɜŮŰŬɘ ɏɤɠ 

əŬɘ 80% ůŮ ůɡɔəŮəɟɘɛɏɜŬ ŭɤɛɎŰɘŬ ůŮ ůɢɏůɖ ɛŮ Űɞ ɡˊɎɟɢɞɜ.  

 ȳůɞɜ ŬűɞɟɎ ŰŬ ɟɎűɘŬ űɤŰɘůɛɞɨ ůɡɛˊŮɟŬɑɜɞɡɛŮ ɧŰɘ əŬɘ ŬɡŰɎ ɛŮ Űɖɜ ůŮɘɟɎ Űɞɡɠ 

ɛˊɞɟɞɨɜ ɜŬ ɛŮɘɩůɞɡɜ ŬɘůɗɖŰɎ Űɖɜ ɟɞɐ ɗŮɟɛɧŰɖŰŬɠ Űɘɠ ɩɟŮɠ Űɘɠ ɞˊɞɑŮɠ ɞɘ ɗɎɚŬɛɞɘ 

űɤŰɑɕɞɜŰŬɘ (6 ˊ.ɛ- 12 ˊ.ɛ). ȷˊɧ Űɖɜ Ɏɚɚɖ ɧɛɤɠ,ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɖ ɟɞɐ ɗŮɟɛɧŰɖŰŬɠ 

ŬɡɝɎɜŮŰŬɘ ůŮ əɎˊɞɘɞ ɓŬɗɛɧ ůŮ Űɘɛɏɠ ɛŮɔŬɚɨŰŮɟŮɠ əŬɘ Ŭˊɧ Űɞ ɡˊɎɟɢɞɜ ɛɞɜŰɏɚɞ Űɘɠ ɩɟŮɠ 

ˊɞɡ ŭŮɜ űɤŰɑɕɞɜŰŬɘ ɎɛŮůŬ, ɔɘŬ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ. 

ɇɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ, ɧˊɞɡ ɖ ɗŮɟɛɧŰɖŰŬ ŮˊɘŭɘɩəŮŰŬɘ ɜŬ ŮɘůɢɤɟŮɑ ůŰɞ ŭɤɛɎŰɘɞ, 

ɓɚɏˊɞɡɛŮ ɧŰɘ ŰŬ ɟɎűɘŬ űɤŰɘůɛɞɨ əɟŬŰɎɜŮ, ůŮ əɎˊɞɘŬ ŮˊɑˊŮŭŬ Űɖ ɟɞɐ ɗŮɟɛɧŰɖŰŬɠ ůŮ 

ůɢɏůɖ ɛŮ Űɞ ɡˊɎɟɢɞɜ əŰɑɟɘɞ, Ůɜɩ ŰŬ ůəɑŬůŰɟŬ Űɖɜ ɛŮɘɩɜɞɡɜ ůɖɛŬɜŰɘəɎ, Ŭɜ ŬɜŬɚɞɔɘůŰŮɑ 

əŬɜŮɑɠ Űɖɜ ŰɎɝɖ ɛŮɔɏɗɞɡɠ Űɞɡɠ. 

ü ȸɞɟŮɘɞŭɡŰɘəɧɠ ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ 

¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines B 3ou [W] 

 

 

 

 

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ17.79369.46999.045104.46114.53137.89183.49 250 411.23707.77879.45690.18302.7911.762

ʅɼɹɮʅʆʄɮ14.34762.37892.771100.51111.79134.78174.77219.02306.44556.85779.79666.67299.7511.819

ʄɮʊɹɮ14.87367.553104.62117.13 130 150.97185.15225.39306.45527.01720.2 607.5 279.7410.484
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6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

ʇʃɮʄʋʁɿ35.91 96.69 151.2 207.3 222.2 221.6 175.9 206.8 457 786.7 937.8 744.9 336 28.21

ʅɼɹɮʅʆʄɮ29.82 86.22 136.5 185.8 201.3 207 170.6 172.9 308.7 610.9 831.9 720 332.6 28.13

ʄɮʊɹɮ29.93 89.23 140.7 187.4 203.2 215.4 185.5 193.4 318.4 580.5 769 655.4 309.3 26.47
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɐɠ Ȼɩɜɖɠ :Klines D 2os [W] 

 

 

 

 

8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ13.9734 55.8796 104.184 119.493 121.723 118.739 100.189 71.5423 12.0393

ʅɼɹɮʅʆʄɮ10.255 47.1153 91.0645 107.707 112.792 112.059 92.2312 64.9054 10.6646

ʄɮʊɹɮ9.9709 46.3818 90.1247 108.182 114.257 112.497 90.97 62.7875 10.5292
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ʇʃɮʄʋʁɿ71.89 180 278.9390.6 412 414.6357.8448.3950.91,5971,8731,480433.27.678

ʅɼɹɮʅʆʄɮ59.81158.9249.2346.9369.5384.9347.1380.1652.71,2431,6581,429 426 8.053

ʄɮʊɹɮ59.28162.2253.8 349 372.7396.2364.4404.6668.71,2131,5671,321395.4 5.66
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ʇʃɮʄʋʁɿ39.47130.6184.1211.8 238 276.8351.2478.1816.41,4221,7561,377 364 3.301

ʅɼɹɮʅʆʄɮ31.46116.3171.3203.7232.5270.1333.1415.4605.41,1171,5541,329357.7 3.38

ʄɮʊɹɮ31.49122.2185.8223.7254.7289.9346.6424.9603.61,0841,4671,228330.82.199
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ȳˊɤɠ ˊɟɘɜ, ɏŰůɘ əŬɘ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ Űɖɠ ɟɞɐɠ ɗŮɟɛɧŰɖŰŬɠ ɏɢɞɡɜ Űɖɜ ɑŭɘŬ 

ɛɞɟűɞɚɞɔɑŬ ɛŮ ŬɡŰɎ Űɖɠ ɛŮŰŬŭɘŭɧɛŮɜɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ, ɔɘŬ Űɞɜ ɑŭɘɞ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ. ɄŬɟŬŰɖɟɩɜŰŬɠ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ, ɛˊɞɟɞɨɛŮ ɜŬ ůɡɛˊŮɟɎɜɞɡɛŮ ɧŰɘ Űɧůɞ 

ŰŬ ůəɑŬůŰɟŬ, ɧůɞ əŬɘ ŰŬ ɟɎűɘŬ űɤŰɘůɛɞɨ ɏɢɞɡɜ ˊŮɟɑˊɞɡ Űɞ ɑŭɘɞ ŬˊɞŰɏɚŮůɛŬ ůɢŮŰɘəɎ ɛŮ 

Űɖɜ ɗŮɟɛɧŰɖŰŬ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ ɜŬ ŮɘůɟɏŮɘ ůŰɖɜ ɕɩɜɖ. ȺɑɜŬɘ ŭɖɚŬŭɐ ŮɛűŬɜɐɠ ɛɘŬ ɛŮɑɤůɖ 

ɔɨɟɤ ůŰɞ 10% ůŮ ůɡɔəɟɘůɖ ɛŮ Űɞ ɡˊɎɟɢɞɜ əŰɑɟɘɞ ɔɘŬ Űɘɠ ɩɟŮɠ ˊɞɡ ŬɡŰɧɠ ɞ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ ŭɏɢŮŰŬɘ ɎɛŮůɞ űɤŰɘůɛɧ, Ůɜɩ ɔɘŬ Űɘɠ ɡˊɧɚɞɘˊŮɠ ɩɟŮɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

ŮɑɜŬɘ ůɢŮŭɧɜ ŬɜŬɚɚɞɑɤŰŬ. 

 Ƀɘ ɛɧɜŮɠ ŭɘŬűɞɟɏɠ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ŬɜɎɛŮůŬ ůŰɘɠ Űɘɛɏɠ ɔɘŬ ůəɑŬůŰɟŬ əŬɘ ɟɎűɘŬ 

ŮɑɜŬɘ ɛɘəɟɏɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ ůŰɘɠ 16.00ɛ.ɛ əŬɘ ůŰɘɠ 17.00ɛ.ɛ ɔɘŬ Űɞɡɠ əŬɚɞəŬɘɟɘɜɞɨɠ 

ɛɐɜŮɠ, ɧˊɞɡ ŰŬ ůəɑŬůŰɟŬ ŮˊɘŰɟɏˊɞɡɜ ŮɚŬűɟɩɠ ɛŮɔŬɚɨŰŮɟɖ ɟɞɐ ɗŮɟɛɧŰɖŰŬɠ  əŬɘ ůŰɘɠ 

ɛŮůɖɛŮɟɘŬɜɏɠ ɩɟŮɠ ɔɘŬ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ, ɧˊɞɡ ɞɘ Űɘɛɏɠ ɔɘŬ ŰŬ ɟɎűɘŬ ŮɑɜŬɘ 

ŬɜŰɑůŰɞɘɢŬ ɛŮɔŬɚɨŰŮɟŮɠ. 

 

 

  

8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ29.0565 103.191 176.882 184.391 166.974 161.278 155.531 125.519 19.0383

ʅɼɹɮʅʆʄɮ22.3504 85.4298 150.239 160.386 148.456 147.429 139.335 110.317 16.3151

ʄɮʊɹɮ18.8939 81.6474 151.234 166.715 157.723 155.978 141.471 108.374 15.7594
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ȾȺūȷȿȷȽɃ 8: ȷɁȷȿɈɆȼ ȷɄɃɇȺȿȺɆɀȷɇɋɁ 

ūɈɆȽȾɃɈ ūɋɇȽɆɀɃɈ ɆȼɀȺȽɋɁ ȷɁȷūɃɅȷɆ 

8.1 Ƚ́ ˊɞəɟɎŰŮɘɞ 

ɆŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ɛŮɚɏŰɖ ɗŬ ŬɜŬɚɨůɞɡɛŮ Űɞɜ űɡůɘəɧ űɤŰɘůɛɧ, Ŭˊɧ Űɖɜ ɢɟɐůɖ Űɤɜ 

ůɖɛŮɑɤɜ ŬɜŬűɞɟɎɠ. ɇŬ ůɖɛŮɑŬ ŬɜŬűɞɟɎɠ(reference point), ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ ůŮ 

ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ, ŰɞˊɞɗŮŰɐɗɖəŬɜ ůŮ ŮɜŭŮɘəŰɘəɏɠ ɗɏůŮɘɠ, ɧˊɞɡ ɓɟɑůəɞɜŰŬɘ əŮűɎɚɘŬ 

ŬůɗŮɜɩɜ. ɆɖɛŮɘɩɜŮŰŬɘ Ůŭɩ, ɧŰɘ ɞɘ ŬɜŬɚɨůŮɘɠ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮˊɖɟŮɎɕɞɜŰŬɘ ůŮ 

ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɖɜ ɗɏůɖ ůŰɖɜ ɞˊɞɑŬ ŰɞˊɞɗŮŰɐɗɖəŮ Űɞ ůɖɛŮɑɞ ŬɜŬűɞɟɎɠ, əŬɗɩɠ 

ŬɜŬűɏɟɞɜŰŬɘ ůŰŬ ůɡɔəŮəɟɘɛɏɜŬ ůɖɛŮɑŬ əŬɘ ɧɢɘ ůŰɞ ůɨɜɞɚɞ Űɞɡ ɗŬɚɎɛɞɡ. ũɘŬ ůɡɜɞɚɘəɐ 

ŬɜɎɚɡůɖ Űɤɜ ɛŮŰŬɓɞɚɩɜ ůŰŬ ŮˊɑˊŮŭŬ űɡůɘəɞɨ űɤŰɘůɛɞɨ ůŮ ɧɚɞ ŰŬ Ůɨɟɞɠ Űɞɡ ɗŬɚɎɛɞɡ, 

ˊŬɟŬˊɏɛˊɞɡɛŮ ůŰŬ ˊŬɟŬɟŰɐɛŬŰŬ ɧˊɞɡ ˊŬɟŬŰɑɗŮɜŰŬɘ ŭɘŬɔɟɎɛɛŬŰŬ (ɔɟŬűɐɛŬŰŬ-ɢɎɟŰŮɠ) 

űɤŰɘůɛɞɨ (illuminance maps).ɆɨɛűɤɜŬ ɛŮ Űɞ əŮűɎɚŬɘɞ 5 əŬɘ Űɞɡɠ ŭɘŮɗɜɐɠ əŬɜɞɜɘůɛɞɨɠ 

ɔɘŬ ɜɞůɞəɞɛŮɑŬ, ŮˊɘɚɏɔɞɡɛŮ ůŬɜ ɓɏɚŰɘůŰo ŮˊɑˊŮŭo űɡůɘəɞɨ űɤŰɘůɛɞɨ ŰŬ 300-500 lux ɔɘŬ 

Űɞɡɠ ɗŬɚɎɛɞɡɠ ɜɞůɖɚŮɑŬɠ.(ȷˊɧ Ůŭɩ əŬɘ ůŰɞ Ůɝɐɠ ŬɜŬűŮɟɧɛŮɜɞɘ ůŰɞɜ űɡůɘəɧ űɤŰɘůɛɧ ɗŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮ Űɞɜ ɧɟɞ ū.ū.)  

8.1.1 Output Name: Daylighting Reference Point 1 Illuminance{lux} 

ü ɄɟɞůŬɜŬŰɞɚɘůɛɞɠ:ȸɞɟŮɘɞŬɜŬŰɞɚɘəɧɠ  

¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:ȾɚɘɜŮɠ ȸ 30ɡ  
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ʇʃɮʄʋʁɿ55.93442.4838.5817.2647.2462.2356.3256.6194.4170.2166.7151.8118.158.775.885

ʅɼɹɮʅʆʄɮ41.02333.1609.5555.7418.6 292 229.1175.6139.5124.7120.5108.383.23 41.6 4.238

ʄɮʊɹɮ 31.61255.6526.9538.2420.5321.1288.9211.6145.4121.6 120 111.791.4445.09 4.47
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ʇʃɮʄʋʁɿ44.762,3014,250976.9694.8396.8266.1259.1221.7211.2180.5152.9114.154.574.651

ʅɼɹɮʅʆʄɮ32.582,1933,984647.4388.1188.9159.7175.4154.5149.7129.3 110 80.4938.613.349

ʄɮʊɹɮ 24.84251.3614.8704.1500.4284.7226.9218.4192.9170.2135.1109.887.5142.013.552

ɼɮʆʍʆɳʄʁ ʁʄɹʁ300 300 300 300 300 300 300 300 300 300 300 300 300 300 300

ɮɿʍʆɳʄʁ ʁʄɹʁ500 500 500 500 500 500 500 500 500 500 500 500 500 500 500

0
500

1000
1500
2000
2500
3000
3500
4000
4500

L
U

X

нмΦлтόʰˁˊʰʾʰ ʹ˃ʶˊˇ˃ʹ˄ʾʰύ

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ11.652991.5328175.104206.672 184.75 156.086127.126105.99563.256117.4705

ʅɼɹɮʅʆʄɮ7.1559850.7574103.728131.438119.933107.35491.994973.992442.885912.0879

ʄɮʊɹɮ 8.1200666.7144122.931142.751133.498114.86191.273180.218850.347213.5534
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:ȾɚɘɜŮɠ ȷ 7ɞɡ  
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ʇʃɮʄʋʁɿ99.36 620 1,0711,131969.7717.6573.3425.3309.2256.7252.7239.6212.4123.113.18

ʅɼɹɮʅʆʄɮ96.85608.61,0501,091915.4659.4521.3395.7 289 240.6237.5223.8200.3117.112.58

ʄɮʊɹɮ 84.33548.6926.4951.7794.5603.2516.5 397 289.9242.3239.4 224 188.5102.9 10.6
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ʇʃɮʄʋʁɿ74.38548.31,0721,154843.3512.1408.6429.5382.3355.1284.1240.4208.5114.910.41

ʅɼɹɮʅʆʄɮ72.64540.11,0561,116775.3419.8 352 397.8 355 332.9267.2224.7196.8109.39.931

ʄɮʊɹɮ 64.95 524 1,0081,059740.3430.1372.1 404 363.8336.8270.4227.2186.696.258.398
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:ȾɚɘɜŮɠ ȷ 8ɞɡ  

 

 

 

 

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ19.3455143.117263.069310.649282.605253.583215.276185.938111.65933.3619

ʅɼɹɮʅʆʄɮ17.0499114.245222.625281.674256.285 232.61 200.703173.935103.71231.3481

ʄɮʊɹɮ 16.5394130.202234.541273.037259.764236.899201.031169.83398.985827.7687
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ʇʃɮʄʋʁɿ72.19 471 839.6902.9772.9584.9479.9354.3266.1223.8215.5191.8163.291.189.595

ʅɼɹɮʅʆʄɮ67.39448.6797.3824.3642.7453.4371.3293.1224.5190.7183.6163.3139.378.538.278

ʄɮʊɹɮ 69.82 458 799.5842.5715.3557.4486.2377.2285.2240.3233.2 208 172.292.52 9.48
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:ȾɚɘɜŮɠ ȷ 5ɞɡ  
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ʇʃɮʄʋʁɿ54.41429.9881.41,028856.8551.6368.2358.6325.5296.9238.2198.7161.885.157.594

ʅɼɹɮʅʆʄɮ51.08412.8846.8956.4627.4300.5 261 292.2261.6246.6201.8168.1137.873.256.542

ʄɮʊɹɮ 53.39430.3862.9976.4745.1445.4348.1385.8360.4326.2260.2218.2172.186.577.523
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ʇʃɮʄʋʁɿ14.6295112.303 207.16 242.715226.428206.075174.007147.55588.474225.5758

ʅɼɹɮʅʆʄɮ11.448 77.5469153.236196.221183.801169.529146.521123.95872.601221.3251

ʄɮʊɹɮ 14.621 116.082211.198 247.48 239.59 221.938187.568157.55793.662625.8833
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ʇʃɮʄʋʁɿ253.61,4011,4111,4211,179859.4679.1502.7378.8324.6318.9286.1236.7128.2 13.1

ʅɼɹɮʅʆʄɮ249.11,3791,3371,2701,018728.3580.9450.8342.8 296 293.2 264 217.7 118 12.03

ʄɮʊɹɮ 229.81,2381,1111,102905.8673.7562.7 433 325.1278.3 276 249 202.9 107 10.7
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ʇʃɮʄʋʁɿ172.41,2251,4701,5621,182721.5508.4505.9442.1419.3350.7289.3232.8119.610.35

ʅɼɹɮʅʆʄɮ169.31,2071,3881,328817.8439.7404.7 451 394.8382.2 323 267.4213.9 110 9.505

ʄɮʊɹɮ 155 1,0921,1931,245884.2509.1405.5439.4394.1 371 307.4251.6199.999.928.477
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ʇʃɮʄʋʁɿ21.8907167.201315.113372.902342.225308.079263.986221.676126.32735.3048

ʅɼɹɮʅʆʄɮ18.868 132.026260.788329.744302.334275.485240.953202.925113.95831.8321

ʄɮʊɹɮ 17.7936138.389257.192 305.51 290.154 265.51 227.813190.093 107.58 29.1584
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:ȾɚɘɜŮɠ ȸ 8ɞɡ  
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ʇʃɮʄʋʁɿ38.72258.5462.8 485 395.1298.8264.9 220 173.3147.8142.9130.4116.966.216.626

ʅɼɹɮʅʆʄɮ31.49226.3399.3371.6263.7196.4179.6151.8120.7103.2 98.6 87.9575.9442.224.285

ʄɮʊɹɮ 43.8 297.6529.9549.5448.3351.8334.5286.3216.3173.8165.6150.3130.171.377.111
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ʇʃɮʄʋʁɿ29.26244.3508.5597.2476.4282.3206.6 217 197.9189.6155.4135.6113.860.835.237

ʅɼɹɮʅʆʄɮ24.27 220 450 457.9256.1130.6133.3150.1138.5131.3107.294.3175.1238.983.389

ʄɮʊɹɮ 33.43284.7588.3677.3518.8328.4277.2279.7246.5226.4182.3 158 127.765.865.632
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:ȾɚɘɜŮɠ ȸ 7ɞɡ  

 

 

 

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ7.4020751.911295.4837120.882126.051123.927 108.11 89.354354.619415.3781

ʅɼɹɮʅʆʄɮ4.79643 31.719 63.807583.815785.616983.801673.403160.947136.864810.4372

ʄɮʊɹɮ 8.5313260.9729 114.37 145.75 150.639146.212126.131105.019 63.981 17.6024
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ʇʃɮʄʋʁɿ39.51262.9460.5 444 352.8276.3248.1203.2155.8132.9131.7132.9115.464.486.497

ʅɼɹɮʅʆʄɮ31.18220.7 381 341.9257.1200.2175.6138.2105.890.3288.4890.9474.5240.454.151

ʄɮʊɹɮ 45.32307.1518.3500.6408.5322.9292.4236.2179.6152.8151.8153.3128.769.616.977
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:ȾɚɘɜŮɠ ȸ 5ɞɡ  

 

 

5:00 6:00 7:00 8:00 9:00
10:0

0
11:0

0
12:0

0
13:0

0
14:0

0
15:0

0
16:0

0
17:0

0
18:0

0
19:0

0

ʇʃɮʄʋʁɿ29.87248.1508.8514.9306.3177.3178.7202.8185.7177.9145.4131.1110.359.355.135

ʅɼɹɮʅʆʄɮ24 213.4425.8 397 220.1129.8124.2138.7128.3119.897.43 90 71.5337.413.282

ʄɮʊɹɮ 34.69295.3570.5569.7349.5198.2205.6239.3223.7209.2169.2151.1123.364.295.524
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ʇʃɮʄʋʁɿ7.4197151.884594.5632119.022 122.39 120.238105.87487.744852.974915.0166

ʅɼɹɮʅʆʄɮ4.8625432.264163.528282.136780.5528 78.434 69.875 58.410335.2013 10.179

ʄɮʊɹɮ 8.5710160.8441111.807142.664145.721140.659122.032102.04561.704817.1152
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ɆŰŬ ˊŬɟŬˊɎɜɤ ŭɘŬɔɟɎɛɛŬŰŬ ˊŬɟɎŰɖɟɞɨɛŮ Űɖ ůɖɛŬůɑŬ ˊɞɡ ɏɢŮɘ ɖ ɗɏůɖ Űɞɡ ůɖɛŮɑɞɡ 

ŬɜŬűɞɟɎɠ, ɤɠ ˊɟɞɠ Űɞ ˊŬɟɎɗɡɟɞ. ɇŬ ůɖɛŮɑŬ əɞɜŰɎ ůŰŬ ˊŬɟɎɗɡɟŬ əŬɘ ůŰɖɜ ɑŭɘŬ ˊɚŮɡɟɎ  ɛŮ 
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ŬɡŰɧ ŭɏɢɞɜŰŬɘ ˊŮɟɘůůɧŰŮɟɞ űɡůɘəɧ űɤŰɘůɛɧ, ůɡɔəɟɘŰɘəɎ ɛŮ ŬɡŰɎ ˊɞɡ ɓɟɑůəɞɜŰŬɘ  ůŮ 

ɛŮɔŬɚɨŰŮɟɞ ɓɎɗɞɠ əŬɘ ůŰɖɜ ŬɜŰɑɗŮŰɖ ˊɚŮɡɟɎ.ɋɠ ŬɜɩŰŮɟɞ əŬɘ əŬŰɩŰŮɟɞ ɧɟɘɞ (300,500 lux) 

ɏɢɞɡɛŮ ɞɟɑůŮɘ Űɞ ŭɘɎůŰɖɛŬ ɓɏɚŰɘůŰɞɡ ū.ū. 

ũɘŬ Űɘɠ ɖɛŮɟɞɛɖɜɑŮɠ 21.06 (ɗŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ) əŬɘ 21.07(ŬəɟŬɑŬ ɖɛŮɟɞɛɖɜɑŬ) 

ˊŬɟŬŰɖɟɞɨɛŮ  ɛŮɔɎɚŮɠ Űɘɛɏɠ űɤŰɘůɛɞɨ  Ŭˊɞ Űɘɠ 5:00 ɏɤɠ Űɘɠ 10:00 ɔɘŬ ɧɚŮɠ Űɘɠ ɗŮɟɛɘəɏɠ 

ɕɩɜŮɠ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ. ɆŰɖ ůɡɜɏɢŮɘŬ ɛŮɘɩɜŮŰŬɘ ɛŮ ůŰŬɗŮɟɧ ɟɡɗɛɧ. 

ũɘŬ Űɖɜ 21.12 (ɢŮɘɛŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ) ɞ ū.ū. ɛŮɘɩɜŮŰŬɘ ŬɘůɗɖŰɎ Ůɜɩ ŮɛűŬɜɑɕŮɘ ŬəɟŬɑŮɠ 

ŰɘɛŮɠ ɔɘŬ Űɘɠ ɩɟŮɠ 10:00 ɏɤɠ əŬɘ Űɘɠ 13:00. Ƀɘ Űɘɛɏɠ ŬɡŰɏɠ əɡɛŬɑɜɞɜŰŬɘ ůŮ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ, 

əɎŰɤ ɐ ɞɟɘŬəɎ ˊɎɜɤ Ŭˊɧ ŰŬ 300 lux.  

ɆɡɔəɟɑɜɞɜŰŬɠ Űɖ ɚɨůɖ Űɤɜ ůəɘɎůŰɟɤɜ ɛŮ Űɞ ɡˊɎɟɢɞɜ əŰɑɟɘɞ, ŭɘŬəɟɑɜɞɡɛŮ Űɘɠ 

ŮɛűŬɜɩɠ ɛŮɘɤɛɏɜŮɠ Űɘɛɏɠ Űɞɡ ū.ū. ũɘŬ Űɖɜ 21.06 əŬɘ Űɖɜ 21.07 ŬɡŰɏɠ ɞɘ ɛŮɘɩůŮɘɠ ɛˊɞɟɞɨɜ 

ɜŬ űŰɎůɞɡɜ ɛɏɢɟɘ əŬɘ 40%. ũɘŬ Űɖɜ 21-12 ɏɢɞɡɛŮ ɛɘəɟɐ ŮɚɚɎŰɤůɖ Űɞɡ ū.ū. ˊɞɡ ŭŮɜ 

ɝŮˊŮɟɜɎ ŰŬ 40 lux. 

ȾŬɘ ɔɘŬ Űɘɠ 3 ɖɛŮɟɞɛɖɜɑŮɠ ůŰɘɠ əɚɑɜŮɠ 8ɞɡ əŬɘ 7ɞɡ ɞɟɧűɞɡ, ɧˊɞɡ ɏɢɞɡɛŮ ˊɟɞůɗɏůŮɘ 

űŮɔɔɑŰŮɠ ˊɎɜɤ Ŭˊɧ Űɖɜ ɛˊŬɚəɞɜɧˊɞɟŰŬ, ˊŬɟŬŰɖɟɞɨɛŮ Ŭɨɝɖůɖ Űɞɡ ū.ū. ɛŮ Űɖɜ ɢɟɐůɖ 

ɟŬűɘɩɜ ůŮ ůɢɏůɖ ɛŮ Űɞ ɡˊɎɟɢɞɜ.Ƀɘ Űɘɛɏɠ Űɞɡ űŰɎɜɞɡɜ ůŰŬ ŮˊɘɗɡɛɖŰɎ ŮˊɑˊŮŭŬ Ŭˊɞ Űɘɠ 

06:00-10:00 ɔɘŬ Űɖɜ 21.06 əŬɘ 21.07. ȾŬŰɎ Űɖɜ 21.07 əŬɘ 21.06, ɞɘ əɚɑɜŮɠ ɓ  5ɞɡ  ɞɟɧűɞɡ, 

ɏɢɞɡɛŮ Ŭɨɝɖůɖ  Űɞɡ ū.ū Űɤɜ ɟŬűɘɩɜ, ůɡɔəɟɘŰɘəɎ ɛŮ ŰŬ ůəɑŬůŰɟŬ, Ŭˊɧ 50-150 lux  .Ƀɘ 

Űɘɛɏɠ ŬɡŰɏɠ ɝŮˊŮɟɜɞɨɜ Űɞ ɧɟɘɞ Űɤɜ 500 lux Űɘɠ 07:00-09:00 əŬɘ űŰɎɜɞɡɜ ɛɏɢɟɘ əŬɘ 700 ůŰŬ 

ůəɑůŰɟŬ əŬɘ 770 ůŰŬ ɟɎűɘŬ űɤŰɘůɛɞɨ. 

ɆŰɘɠ əɚɑɜŮɠ Ŭ 5ɞɡ ɧˊɤɠ əŬɘ ůŰɘɠ ɓ 3ɞɡ ɞɟɧűɞɡ ɏɢɞɡɛŮ ɛŮɑɤůɖ, ɛɏɢɟɘ Űɘɠ 10:00 ɔɘŬ Űɖɜ 

21.07 əŬɘ ɛɏɢɟɘ Űɘɠ 8:00 ɔɘŬ Űɖɜ 21.06, əŬɘ ɛŮŰɎ ůɡɜŮɢɧɛŮɜɖ Ŭɨɝɖůɖ.Ƀɘ Űɘɛɏɠ ŬɡŰɏɠ 

əɡɛŬɑɜɞɜŰŬɘ ůŮ ˊɞɚɨ ɡɣɖɚɎ ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ ˊɞɚɨ ɛŮɔŬɚɨŰŮɟŬ Űɤɜ 500 lux ŬəɧɛŬ əŬɘ 

4000 lux ůŰɘɠ əɚɑɜŮɠ ɓ 3ɞɡ . ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ əɚɑɜŮɠ Ŭ 5ɞɡ ɞɟɧűɞɡ ɏɢɞɡɜ 

ŭɘŬűɞɟŮŰɘəɐ ɔɤɜɑŬ ˊɟɞɠ Űɞ ɓɞɟɟɎ ůŮ ůɢɏůɖ ɛŮ Űɘɠ əɚɑɜŮɠ ɓ 5ɞɡ ɞɟɧűɞɡ. ɇɞ ɢŮɘɛɩɜŬ ŰŬ 

ɟɎűɘŬ űɤŰɘůɛɞɡ ŬɡɝɎɜɞɡɜ Űɞɜ ū.ū. ůŮ ůɢɏůɖ ɛŮ ŰŬ ůəɑŬůŰɟŬ əŬŰɎ 10-20 lux ŬɚɚŬ Űɞɜ 

ŮɚɚŬŰɩɜɞɡɜ ůŮ ůɢɏůɖ ɛŮ Űɞ ɡˊɎɟɢɞɜ əŬŰɎ 20-30 lux. ɆŰɞ ɢŮɘɛŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ, ɧˊɞɡ ɞ 

ɐɚɘɞɠ ŮɑɜŬɘ ˊɘɞ ɢŬɛɖɚɎ, ˊŬɟŬŰɖɟɞɨɛŮ ɛŮ ŰŬ ɟɎűɘŬ ɜŬ ɏɢɞɡɛŮ ɡɣɖɚɧŰŮɟɞ  ū.ū. Ŭˊɧ ŰŬ 

ůəɑŬůŰɟŬ əŬɘ əɞɜŰɎ ůŰɘɠ Űɘɛɏɠ Űɞɡ ɡˊɎɟɢɞɜŰɞɠ əŰɘɟɑɞɡ.  
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ü ɄɟɞůŬɜŬŰɞɚɘůɛɞɠ ɁɞŰɘɞŬɜŬŰɞɚɘəɞɠ 

¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:ȾɚɘɜŮɠ ȷ 3ɞɡ  
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ʇʃɮʄʋʁɿ8.02743.92103.5164.4191.2196.6218.4165.887.2458.22 65.3 64.9451.1721.822.203

ʅɼɹɮʅʆʄɮ6.12434.5378.96107.7115.7109.7 104 76.4751.2845.6255.9457.6644.1817.421.659

ʄɮʊɹɮ 7.94442.7790.34131.9154.4154.9157.7 117 74.2657.3663.8763.68 51.1 22.77 2.28
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ʅɼɹɮʅʆʄɮ4.37931.1688.91 128 115.882.5469.7987.2686.7769.1657.6455.25 42.3 16.8 1.346
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ɆŰɞɜ ɜɞŰɘɞŬɜŬŰɞɚɘəɧ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ɖ Ůˊɘɚɞɔɐ Űɤɜ ɟŬűɘɩɜ űɤŰɘůɛɞɨ, űŬɑɜŮŰŬɘ ɜŬ 

ŬˊɞŭɑŭŮɘ əɏɟŭɞɠ  ū.ū. əŬɘ Űɘɠ 3 ɖɛɏɟŮɠ, ɛɏɢɟɘ əŬɘ 30%,  ůŮ ůɢɏůɖ ɛŮ ŰŬ ůəɑŬůŰɟŬ. ɇɘɠ 

əŬɚɞəŬɘɟɘɜɏɠ ɛɏɟŮɠ ŰŬ əɏɟŭɖ űŰɎɜɞɡɜ əŬɘ ŰŬ 70 lux. Ƀ ū.ū. ɛŮ ŰŬ ɟɎűɘŬ ŭɘŬŰɖɟŮɑŰŬɘ 

əɞɜŰɎ ůŰŬ ŮˊɑˊŮŭŬ Űɞɡ ɡˊŬɟɢɞɜŰɞɠ əŰɘɟɑɞɡ ɛŮ ɛŮɑɤůɖ ɛɏɢɟɘ 50 lux. Ƀɘ ŬəɟŬɑŮɠ Űɘɛɏɠ 

ŮɛűŬɜɑɕɞɜŰŬɘ Ŭˊɞ Űɘɠ 8:00 ɛɏɢɟɘ Űɘɠ 12:00. ɆŰɞ ɢŮɘɛŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ ŮɛűŬɜɑɕŮŰŬɘ 

Ŭɡɝɖɛɏɜɞɠ ɛɏɢɟɘ əŬɘ 30 lux Ŭˊɧ ŰŬ ůəɑŬůŰɟŬ əŬɘ 10 lux ɛŮɘɤɛɏɜɞɠ Ŭˊɧ Űɞɡ ɡˊɎɟɢɞɜŰɞɠ . 

ɆŮ ŬɡŰɏɠ Űɘɠ əɚɑɜŮɠ ɞɘ Űɘɛɏɠ Űɞɡ  ū.ū. ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɛŮɘɤɛɏɜŮɠ, ɚɧɔɤ ɡˊŮɟůəɑŬůɖɠ Ŭˊɧ ŰŬ 

ŬˊɏɜŬɜŰɘ əŰɑɟɘŬ ɛŮŬˊɞŰɏɚŮůɛŬ ɜŬ əɘɜɞɨɜŰŬɘ ůɡɜɏɢŮɘŬ ůŮ Űɘɛɏɠ ɛɘəɟɧŰŮɟŮɠ Űɤɜ 300 lux.  
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8.2 ȷɚŮɝɎɜŭɟŬɠ  

8.2.1 Output Name: Daylighting Reference Point 1 Illuminance{lux} 

ü ɄɟɞůŬɜŬŰɞɚɘůɛɞɠ: ɁɞŰɘɞŬɜŬŰɞɚɘəɧɠ  

¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ: Klines C 3os 
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ʇʃɮʄʋʁɿ43.56314.6577.6601.1511.8403.6359.3271.3192.8161.1153.1133.3102.650.714.955

ʅɼɹɮʅʆʄɮ43 311.3563.9571.5476.1359.5309.9249.8 188 158.6151.2131.7 101 49.584.803
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ʇʃɮʄʋʁɿ35.58306.4 648 718.8580.4426.2335.4 280 220 203.3167.4134.298.5147.043.941

ʅɼɹɮʅʆʄɮ35.2 304.1633.8671.2487.4291.9245.6252.7209.3198.2 165 132.696.8945.95 3.82

ʄɮʊɹɮ 28.43242.4511.8583.4481.7352.1279.8256.1209.2188.2152.7121.489.1842.113.506
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ũɘŬ Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ ɗɎɚŬɛɞ ɜɞůɖɚŮɑŬɠ ɗŬ ɔɑɜŮɘ ɝŮɢɤɟɘůŰɧɠ ůɢɞɚɘŬůɛɧɠ, ɚɧɔɤ Űɖɠ 

ɘŭɘŬɘŰŮɟɧŰɖŰŬɠ ˊɞɡ ɏɢŮɘ Űɞ ɛɏɔŮɗɞɠ əŬɘ ɖ ɗɏůɖ Űɞɡ ůɖɛŮɑɞɡ ŬɜŬűɞɟɎɠ (əŮűɎɚɘ ŬůɗŮɜɐ) ˊɞɡ 

ŮˊɘɚɏɢŰɖəŮ ɛŮ ůəɞˊɘɛɧŰɖŰŬ ůŮ ŭɡůɛŮɜɐ ɗɏůɖ. ɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ ŰŬ ɟɎűɘŬ, ɟɑɢɜɞɡɜ 

ŮɚŬűɟɩɠ Űɘɠ Űɘɛɏɠ Űɞɡ űɡůɘəɞɨ űɤŰɘůɛɞɨ Űɘɠ ˊɟɤɘɜɏɠ ɩɟŮɠ ɔɘŬ Űɘɠ əŬɚɞəŬɘɟɘɜɏɠ ɛɏɟŮɠ 

(əŬɚɞəŬɘɟɘɜɞ ɖɚɘɞůŰɎůɘɞ, 21ɖ Ƚɞɡɚɑɞɡ) əŬɘ əɡɛŬɑɜɞɜŰŬɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ŭɘɎůŰɖɛŬ Ŭˊɞ ŰŬ 

300-500 lux Űɘɠ ɩɟŮɠ Ůɜɩ Űɘɠ ɛŮůɖɛŮɟɘŬɜɏɠ ɩɟŮɠ ɔɘŬ Űɞ ɢŮɘɛŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ (ɧŰŬɜ 

ŭɖɚŬŭɐ ɞ ɗɎɚŬɛɞɠ ŭɏɢŮŰŬɘ ɎɛŮůɞ űɤŰɘůɛɧ) ɛŮ Űɘɛɏɠ ɢŬɛɖɚɧŰŮɟŮɠ Űɤɜ 300 lux. ȷɡŰɧ 

ɞűŮɑɚŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ, ɧŰɘ Űɞ ůɖɛŮɑɞ ŬɜŬűɞɟɎɠ ɓɟɑůəŮŰŬɘ ůŮ ɛŮɔɎɚɖ ŬˊɧůŰŬůɖ Ŭˊɧ ŰŬ 

ɎɜɞɘɔɛŬŰŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɞɘ ŬɜŬəɚɎůŮɘɠ Ŭˊɧ Űɞ ɟɎűɘ ɜŬ ɛɖɜ űŰɎɜɞɡɜ ůŮ ŰɏŰɞɘɞ ɓɎɗɞɠ.  

ȷɜŰɑůŰɞɘɢŬ əŬɘ ɖ ˊŬɟɞɡůɑŬ Űɞɡ ůəɘɎůŰɟɞɡ, űŬɑɜŮŰŬɘ ɜŬ ŮˊɖɟŮɎɕŮɘ ůɡɔəŮəɟɘɛɏɜŮɠ 

ɛɧɜɞ ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ. ɇɧůɞ əŬŰɎ Űɞ ɗŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ, ɧůɞ əŬɘ əŬŰɎ Űɖɜ 21ɖ Ƚɞɡɚɑɞɡ, 

ůɖɛŬɜŰɘəɏɠ ŬˊɞəɚɑůŮɘɠ ŮɛűŬɜɑɕɞɜŰŬɘ ɛɧɜɞ əŬŰɎ Űɞ ŭɘɎůŰɖɛŬ ɤɟɩɜ 8.00-12.00. ȾŬŰɎ Űɖɜ 

21ɖ Ƚɞɡɜɑɞɡ (ɗŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ) ɖ ˊŰɩůɖ Űɤɜ Űɘɛɩɜ ŮɑɜŬɘ ɛɘəɟɐ əŬɘ ˊŬɑɟɜŮɘ ɛɏɔɘůŰɖ Űɘɛɐ 

ɔɨɟɤ ůŰŬ 50 lux ůŰɘɠ 10.00 ˊ.ɛ. ȾŬŰɎ Űɖɜ 21ɖ Ƚɞɡɚɑɞɡ, ɞɘ ŬˊɞəɚɑůŮɘɠ Űɤɜ Űɘɛɩɜ ůŮ ůɢɏůɖ 

ɛŮ Űɞ ɡˊɎɟɢɞɜ əŰɑɟɘɞ, ŮɑɜŬɘ ˊɞɚɨ ɛŮɔŬɚɨŰŮɟŮɠ əŬɘ ɛˊɞɟŮɑ ɜŬ űŰɎůɞɡɜ ɛɏɢɟɘ əŬɘ Űɞ 30% 

Űɞɡ ɡˊɎɟɢɞɜŰɞɠ ɔɘŬ Űɖɜ ɑŭɘŬ ɩɟŬ (150 lux).ɇŬ ŮˊɑˊŮŭŬ űɤŰɘůɛɞɨ əɡɛŬɑɜɞɜŰŬɘ ůŮ 

ɘəŬɜɞˊɞɘɖŰɘəɎ ŮˊɑˊŮŭŬ. ɇɏɚɞɠ, əŬŰɎ Űɞ ɢŮɘɛŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ, ˊŬɟŬŰɖɟɞɨɛŮ ɛɘŬ ŮɚŬűɟɐ 

ˊŰɩůɖ Űɤɜ ɛŮɔŮɗɩɜ əŬɗȭɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ɖɛɏɟŬɠ, ɖ ɞˊɞɑŬ ɔɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɐ ɛɧɜɞ əŬɘ 

ɛɧɜɞ ŮɝŬɘŰɑŬɠ Űɖɠ ɛɘəɟɐɠ ŰɎɝɖɠ ɛŮɔɏɗɞɡɠ. 
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ʇʃɮʄʋʁɿ10.106889.8906196.319247.935305.362280.834193.536118.20661.111915.3536

ʅɼɹɮʅʆʄɮ9.8735888.5121192.432239.874290.092260.899181.268114.73159.314214.7576

ʄɮʊɹɮ 8.61 78.2883171.263 217.05 274.332255.892179.513 110.21 56.133113.7517
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ: Klines A 3os 
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ʇʃɮʄʋʁɿ12.71110.3274.7332.2 290 257.2252.4153.179.6468.3872.5253.0142.8421.952.324

ʅɼɹɮʅʆʄɮ11.85105.6254.9288.2 225 169.7146.6102.269.2464.1368.9850.0739.9720.11 2.09

ʄɮʊɹɮ 15.28111.5256.1 312 291.2258.1242.9163.7107.799.85111.6105.987.2640.413.559
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ʇʃɮʄʋʁɿ7.27783.53316.5522.4564.7484.9314.7177.1123.794.1363.8245.8338.7720.311.858

ʅɼɹɮʅʆʄɮ6.68479.97296.5450.7368.4167.4100.3113.9104.285.4659.4342.8535.9218.541.671

ʄɮʊɹɮ 9.46385.94281.7428.8410.3290.9199.8184.5173.5142.6118.9103.580.2935.27 2.8
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ: Klines B 4ou 

 

 

7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ 3.5452425.096756.5224102.074124.16380.2429 46.82 41.598528.91768.00282

ʅɼɹɮʅʆʄɮ3.1853922.839651.796793.3274111.55171.784243.127638.084826.18167.10283

ʄɮʊɹɮ 4.7069232.919773.7836125.041145.773103.60168.256661.357342.251911.2829
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ʇʃɮʄʋʁɿ18.4986.23234.3410.8453.9436.8432.3281.7143.795.8386.68 76.4 78.1944.544.899

ʅɼɹɮʅʆʄɮ10.4749.25165.1288.6260.2210.8191.4 138 84.6460.0855.8449.6550.6627.532.942

ʄɮʊɹɮ 20.6897.09231.7387.5444.8424.4401.1 271 159.9114.3108.698.5697.8753.875.785
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ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ŭɘŬɔɟɎɛɛŬŰŬ, ŮɨəɞɚŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɖ əŬɚɐ Ŭˊɧŭɞůɖ ˊɞɡ ɏɢɞɡɜ ŰŬ 

ɟɎűɘŬ űɤŰɘůɛɞɨ, ůŮ ŬɜŰɑɗŮůɖ ɛŮ ŰŬ ůəɑŬůŰɟŬ ˊɞɡ ɟɑɢɜɞɡɜ əŬŰɎ ˊɞɚɨ ŰŬ ŮˊɑˊŮŭŬ 

űɤŰɘůɛɞɨ ŬɚɚɎ ɛɏůŬ ůŰŬ ŬˊɞŭŮəŰɎ ɧɟɘŬ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ɓɚɏˊɞɜŰŬɠ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ɔɘŬ 

Űɞ ɗŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ əŬɘ Űɖɜ 21 Ƚɞɡɚɑɞɡ ŭɘŬˊɘůŰɩɜɞɡɛŮ ɧŰɘ ŰŬ ůəɑŬůŰɟŬ ɟɑɢɜɞɡɜ ŬɘůɗɖŰɎ 

Űɘɠ Űɘɛɏɠ Űɞɡ ū.ū., ɏɤɠ əŬɘ 50% ɔɘŬ əɎˊɞɘŮɠ ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ (ɛŮůɖɛŮɟɘŬɜɏɠ ɩɟŮɠ). ɇŬ 

ɟɎűɘŬ ɛŮ Űɖɜ ůŮɘɟɎ Űɞɡɠ, əɟŬŰɎɜŮ ŰŬ ɛŮɔɏɗɖ ůŮ Űɘɛɏɠ ˊŬɟŬˊɚɐůɘŮɠ ɛŮ Űɞ ɡˊɎɟɢɞɜ ɔɘŬ Űɖɜ 

21ɖ Ƚɞɨɜɖ (ɗŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ),Ůɜɩ Űɘɠ ɟɑɢɜɞɡɜ ɔɘŬ Űɖɜ 21ɖ  Ƚɞɨɚɖ, ŭɘŬŰɖɟɩɜŰŬɠ ɧɛɤɠ Űɞ 

ŮˊɑˊŮŭɞ űɤŰɘůɛɞɨ ůŮ ŮˊɘɗɡɛɖŰɎ ɧɟɘŬ. 

 ȳůɞɜ ŬűɞɟɎ Űɞ ɢŮɘɛŮɟɘɜɧ ɖɚɘɞůŰɎůɘɞ (21ɖ ȹŮəŮɛɓɟɑɞɡ), ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɧŰŬɜ ɞ 

űɡůɘəɧɠ űɤŰɘůɛɧɠ əɘɜŮɑŰŬɘ ůŮ ˊɞɚɨ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ(ɛɘəɟɧŰŮɟŬ Űɤɜ 300 lux), ŰŬ ɟɎűɘŬ 

ɏɢɞɡɜ Űɖɜ ŰɎůɖ ɜŬ Űɞɜ ŬɡɝɎɜɞɡɜ ɛɏɢɟɘ əŬɘ 10% əŬɗȭɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ɛɏɟŬɠ, Ůɜɩ  
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ʇʃɮʄʋʁɿ 12.8 66.94209.8494.2653.9 596 450.5336.2259.8176.3105.977.9974.2242.413.977

ʅɼɹɮʅʆʄɮ7.25938.39156.9400.4403.1185.9124.3163.1152.6109.568.3950.6346.5625.872.385

ʄɮʊɹɮ 14.34 75.7 191.4404.9514.5404.6308.1319.7296.2212.3133.5100.192.1550.924.682
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7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

ʇʃɮʄʋʁɿ8.7086870.4509191.348341.273588.514594.839347.787164.85588.5887 19.844

ʅɼɹɮʅʆʄɮ4.7473 37.0745 96.76 172.602364.357 437.75 273.62 109.07751.202911.3968

ʄɮʊɹɮ 9.2877672.6452191.315334.317534.652522.832309.969167.23795.348521.9778
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ˊŬɟɎɚɚɖɚŬ ŰŬ ůəɑŬůŰɟŬ Ůˊɘűɏɟɞɡɜ ɛɘŬ ŮɚɎɢɘůŰɖ ɛŮɑɤůɖ ůŰɘɠ ɐŭɖ ɢŬɛɖɚɏɠ Űɘɛɏɠ. 

ɄŬɟɎɚɚɖɚŬ,  ɧŰŬɜ  ɞ űɤŰɘůɛɧɠ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ, əɘɜŮɑŰŬɘ ůŮ ˊɞɚɨ ɡɣɖɚɎ ŮˊɑˊŮŭŬ ůŮ 

ůɡɔəŮəɟɘɛɏɜɞɡɠ ɗŬɚɎɛɞɡɠ (ˊ.ɢ  ȸ 4ɞɠ, ɚɧɔɤ Űɖɠ ɗɏůɖɠ Űɞɡ ɐɚɘɞɡ ůŮ ůɢɏůɖ ɛŮ Űɞ əŰɑɟɘɞ 

əŬɘ ŰŬ ŬɜɞɑɔɛŬŰŬ) ,  ɓɚɏˊɞɡɛŮ ŰŬ ɟɎűɘŬ ɜŬ ŭɘŬŰɖɟɞɨɜ  Űɘɠ Űɘɛɏɠ  ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ 

ɡˊɎɟɢɞɜŰɞɠ əŰɘɟɑɞɡ, ɛŮ ɛɧɜɖ ŮɝŬɑɟŮůɖ Űɘɠ ɩɟŮɠ Űɖɠ ɛɏɔɘůŰɖɠ Ŭɘɢɛɐɠ, ɧˊɞɡ Ůˊɘűɏɟɞɡɜ ɛɘŬ 

ɛɘəɟɐ  ˊŰɩůɖ (5%-8%). ȷɜ ɏɢɞɡɛŮ əŬɘ ŰŬ ŬɜɎɚɞɔŬ ɗŮɟɛɘəɎ əɏɟŭɖ, ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ 

ɛɘŬ ˊɞɚɡ ɘəŬɜɞˊɞɘɖŰɘəɐ ˊɟɞůɏɔɔɘůɖ ɔɘŬ ŬɡŰɞɜ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ. 

¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ: Klines B 2ou 
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ʇʃɮʄʋʁɿ3.60916.7330.5646.3378.38113.1137.587.2187.72144.8146.7 104 38.4712.561.235

ʄɮʊɹɮ 7.46235.0162.9791.35132.3156.9171.3 124 105.6123.8136.9102.457.2225.86 2.59
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ü  ɄɟɞůŬɜŬŰɞɚɘůɛɞɠ:ȸɞɟŮɘɞŭɡŰɘəɧɠ  

¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:  Klines D 2os 
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ʇʃɮʄʋʁɿ2.51613.1624.9332.29 35.7 181.3195.6101.4 86 114 152.2110.536.7211.880.992

ʄɮʊɹɮ 5.20727.6551.7263.4863.92149.3159.2138.4144.8 142 133.8100.655.8424.38 2.08
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ʇʃɮʄʋʁɿ 1.4438 9.5391421.071132.423238.3446120.971117.01943.467322.26734.29936

ʄɮʊɹɮ 2.8508918.660240.684261.5225 69.833 141.396133.722 66.447 35.96658.23608
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ʇʃɮʄʋʁɿ28.22119.9 184 230.7256.8 238 256.8251.6236.4 312 452.1521.5443.3 169 13.83

ʅɼɹɮʅʆʄɮ27.83118.4181.7227.5252.1 232 249 245 216.8264.4399.2490.8436.5167.313.64

ʄɮʊɹɮ 18.5681.03129.2165.9188.4182.1200.8 192 171.2210.5334.2412.5 346 116.98.901
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ʇʃɮʄʋʁɿ19.2992.06 145 156.2160.4 156 189.1251.2299.7363.3436.8491.2411.4152.210.92

ʅɼɹɮʅʆʄɮ19.0290.93143.4154.6158.7154.1 186 243.9 285 334.1394.9463.1405.2150.610.77

ʄɮʊɹɮ 12.7963.01104.9119.7124.1119.5144.9194.2224.9258.7325.4 390 322.1105.47.048
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ʇʃɮʄʋʁɿ7.8723347.153391.0435124.143138.327143.072127.402126.971100.86426.8683

ʅɼɹɮʅʆʄɮ7.7058446.302589.5327121.913136.297141.267125.958125.18299.206626.3025

ʄɮʊɹɮ 5.4014133.440666.8106 92.7 105.829110.24798.445394.799471.733318.1625
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¶ ɃɜɞɛŬ ŪŮɟɛɘəɖɠ Ȼɤɜɖɠ:  Klines B 3os 
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ʇʃɮʄʋʁɿ34.57146.8224.7279.7313.3297.3328.5324.9313.2432.2650.6782.5683.2318.821.41

ʅɼɹɮʅʆʄɮ34.05144.8221.8275.5307.1289.3318.5316.4284.6369.6583.8744.3675.4317.221.17

ʄɮʊɹɮ 23.88104.5166.2211.3240.7236.4 265 254 229.8304.6504.1 644 555.7250.515.07
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ʇʃɮʄʋʁɿ23.78113.9180.2193.2195.7186.1 233 328.4412.1515.5635.2735.9632.6285.816.84

ʅɼɹɮʅʆʄɮ23.42112.4178.1 191 193.3183.6228.9318.9392.2477.3582.2 701 625.4284.216.65

ʄɮʊɹɮ 16.5682.14136.9154.2156.7 147 184.1260.4315.6377.1492.9609.5517.4225.211.87
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