
 

 

 

 

 

 

 

 

 

 

 

 

 
  

ʃʰˊʰʵˇˍʷˇ мʲ 

¶ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ˁʰʽ 

ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ 

ʰ˄ʱˉˍˎ˅ʹˌ ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 

ɶκʁ 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ̀ʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

2 

ɄȺɅȽȺɉɃɀȺɁȷ 

ȺɘůŬɔɤɔɐ .......................................................................................................................................... 3 

ɃɛɎŭŬ Ȱɟɔɞɡ Ⱥəˊɧɜɖůɖɠ ɆūȼɃ ................................................................................................. 3 

ɆŰɧɢɞɠ ........................................................................................................................................... 4 

ȹɘŬŭɘəŬůɑŬ ȷɜɎˊŰɡɝɖɠ ɆūȼɃ ........................................................................................................ 4 

ɄŬɟŬŭɞŰɏŬ .................................................................................................................................... 5 

Ɇɢɏŭɘɞ Ȱɟɔɞɡ ................................................................................................................................ 5 

1. ȹɘŬŭɘəŬůɑŬ Ůˊɘɚɞɔɐɠ ɢɤɟɞɗɏŰɖůɖɠ ůɖɛŮɑɤɜ űɧɟŰɘůɖɠ ȼ/Ƀ ........................................................ 6 

1.1 ɄɟɞŮəŰɑɛɖůɖ Űɖɠ ȷɔɞɟɎɠ ȼɚŮəŰɟɘəɩɜ ɃɢɖɛɎŰɤɜ ůŰɞ ȹɐɛɞ ɅȺŪɈɀɁȼɆ ........................... 6 

1.2 ɀŮɗɞŭɞɚɞɔɑŬ ɡɚɞˊɞɑɖůɖɠ ................................................................................................... 7 

1.2.1 ȺɘůŬɔɤɔɐ .................................................................................................................... 7 

1.2.2 ɉɤɟɘəɎ əɟɘŰɐɟɘŬ Ŭɝɘɞɚɧɔɖůɖɠ ...................................................................................... 8 

1.2.3 Ɇɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ .................................................................................................. 10 

1.2.4 ɇŮɚɘəɐ ɢɤɟɞɗɏŰɖůɖ .................................................................................................... 12 

1.2.5 ȸɘɓɚɘɞɔɟŬűɑŬ ............................................................................................................. 12 

2. ɆŮɜɎɟɘŬ ŬɜɎˊŰɡɝɖɠ ŭɘəŰɨɞɡ ůɖɛŮɑɤɜ ŮˊŬɜŬűɧɟŰɘůɖɠ ȼ/Ƀ ....................................................... 13 

2.1 ũŮɜɘəɎ ɆŰɞɘɢŮɑŬ .................................................................................................................. 13 

2.2 ɆŮɜɎɟɘŬ ɉɤɟɞɗɏŰɖůɖɠ ...................................................................................................... 13 

2.2.1 ɆŮɜɎɟɘɞ ȷ: ȽůɞəŬŰŬɜɞɛɐ Űɤɜ ɆŰŬɗɛɩɜ ūɧɟŰɘůɖɠ ....................................................... 13 

2.2.2 ȰɛűŬůɖ ůŰɘɠ Ⱥɛˊɞɟɘəɏɠ ɉɟɐůŮɘɠ & ůŰɞɡɠ Ʉɧɚɞɡɠ Ȱɚɝɖɠ .......................................... 26 

2.3 ɉɤɟɞɗɏŰɖůɖ ɆŰŬɗɛɩɜ ...................................................................................................... 35 

2.3.1 ɆŰŬɗɛɞɑ ūɧɟŰɘůɖɠ ɔɘŬ Ƚɉ ............................................................................................ 35 

2.3.2 ɆŰŬɗɛɞɑ ūɧɟŰɘůɖɠ ɔɘŬ ɃɢɐɛŬŰŬ Ⱥȹɉ (ɇŬɝɑ) ................................................................ 41 

2.3.3 ɆŰŬɗɛɞɑ ūɧɟŰɘůɖɠ ůŮ ŪɏůŮɘɠ ɆŰɎɗɛŮɡůɖɠ ȷɛŮȷ ......................................................... 49 

2.3.4 ɆŰŬɗɛɞɑ ūɧɟŰɘůɖɠ ɔɘŬ ɃɢɐɛŬŰŬ ɀɘəɟɞəɘɜɖŰɘəɧŰɖŰŬɠ ................................................... 57 

2.3.5 ɆŰŬɗɛɞɑ ūɧɟŰɘůɖɠ ɔɘŬ ɀɞŰɞůɡəɚɏŰŮɠ .......................................................................... 65 

2.3.6 ɆŰŬɗɛɞɑ ūɧɟŰɘůɖɠ ůŮ ŪɏůŮɘɠ ūɞɟŰɞŮəűɧɟŰɤůɖɠ........................................................ 69 

2.3.7 ɆŰŬɗɛɞɑ ūɧɟŰɘůɖɠ ůŮ ŪɏůŮɘɠ ɆŰɎɗɛŮɡůɖɠ ɇɞɡɟɘůŰɘəɩɜ ȿŮɤűɞɟŮɑɤɜ .......................... 74 

2.3.8 ɉɟɞɜɞŭɘɎɔɟŬɛɛŬ ɡɚɞˊɞɑɖůɖɠ .................................................................................... 82 

2.3.9 ȷɝɘɞɚɧɔɖůɖ ɞɟɘůŰɘəɞɨ ůŮɜŬɟɑɞɡ ................................................................................. 87 

2.4 Ⱦɞɘɜɞˊɞɑɖůɖ ůŰɞɘɢŮɑɤɜ ůŰɞɜ ȹ.Ⱥ.ȹ.ȹ.ȼ.Ⱥ. ........................................................................ 88 

3. ɄŬɟŬəɞɚɞɨɗɖůɖ əɎɚɡɣɖɠ ŬɜŬɔəɩɜ ŮˊŬɜŬűɧɟŰɘůɖɠ ȼ/Ƀ ......................................................... 96 

 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ̀ʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

3 

ɳʽˋʰʴ˖ʴʺ 

ʁ˃ʱʵʰ ɴˊʴˇˎ ɳˁˉˈ˄ʹˋʹˌ ʅʊɶʁ 

ʁɾɮɲɮ ɳʄɱʁʇ ɲɶɾʁʇ 
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ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ˁʰʽ ɮ˄ʱˉˍˎ˅ʹˌ 

ʇ̄ ʶˏʻˎ˄ˇˌ ˇ˃ʱʵʰˌ 
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ʆy ʰ˄ʰˁʱˁʹ ɼh ˂˂ʽˈˉʹ ɮ˄Φ ʃˊˇʿˋˍʱ˃ʶ˄ʹ ɲκ˄ˋʹˌ ʆʶ˔˄ʽˁ˗˄ ʇˉʹˊʶˋʽ˗˄ 
ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɾˎˊʽˇˁʶ˒ʰ˂ʽˍʱˁʹˌ ɰh ˋʾ˂ʶʽˇˌ ʅˏ˃ʲˇˎ˂ˇˌ ɲʹ˃ʱˊ˔ˇˎ 
ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
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ɸ̟ ˃ʰʵɦˁ ʹ ɮ˄ ʰˋˍʰˋʾ h ɮʴˊΦ ʆˇˉˇʴˊʱ˒ˇˌ ɾʹ˔ʰ˄ʽˁˈˌ 
ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɼˎˊʽʰˁˇˉˇˏ˂ˇˎ ɿh ˍʰ˂ʾ h ɮʴˊΦ ʆˇˉˇʴˊʱ˒ˇˌ ɾʹ˔ʰ˄ʽˁˈˌ 
ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɲˊʶˍˇˎ˂ʱˁʹˌ ɾʱˊʽˇˌ 
ɶ˂ʶˁˍˊˇ˂ˈʴˇˌ ˃ʹ˔ʰ˄ʽˁˈˌ ʆΦɳΦΣ ˋˍʷ˂ʶ˔ˇˌ ˍ˃ʺ˃ʰˍˇˌ 
ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ς ɰʽ˗ˋʽ˃ʹˌ ɮ˄ʱˉˍˎ˅ʹˌ ϧ 
ɳˎˊ˖ˉʰʿˁ˗˄ ʃˊˇʴˊʰ˃˃ʱˍ˖˄ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɾʰ˂ʱ̩  ɯɹ ʴʶ˂ˇˌ 
ɮ˄ˍʽʵʺ˃ʰˊ˔ˇˌ ʆʶ˔˄ʽˁ˗˄ ɸʶ˃ʱˍ˖˄ ˁʰʽ 
ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

 

ʁɾɮɲɮ ʇʃʁʅʆɶʄɹʀɶʅ 

ʅʆɳɽɳʋʁʅ ɳɹɲɹɼʁʆɶʆɮ ʄʁɽʁʅ 

ɼʰˊˁʰʲʾˍˋʰˌ ʃˇ˂ˏˁʰˊˉˇˌ 
ɾʹ˔ʰ˄ʽˁˈˌ ʋ˖ˊˇˍʰ˅ʾʰˌΣ ʃˇ˂ʶˇʵˇ˃ʾʰˌ ϧ 
ʃʶˊʽ˒ʶˊʶʽʰˁʺˌ ɮ˄ʱˉˍˎ˅ʹˌΦ 
a{Ŏ ʅˎʴˁˇʽ˄˖˄ʽˇ˂ˈʴˇˌ 

ʅˎ˄ˍˇ˄ʽˋˍʺˌ ɴˊʴˇˎ 

ɼˊʱʲʰˊʹˌ ʃʰˏ˂ˇˌ 

ɾʹ˔ʰ˄ʽˁˈˌ ʋ˖ˊˇˍʰ˅ʾʰˌΣ ʃˇ˂ʶˇʵˇ˃ʾʰˌ ϧ 
ʃʶˊʽ˒ʶˊʶʽʰˁʺˌ ɮ˄ʱˉˍˎ˅ʹˌΦ 
a{Ŏ ʋ˖ˊˇˍʰ˅ʾʰˌΣ ʃˇ˂ʶˇʵˇ˃ʾʰˌ ˁʰʽ ɮ˄ʱˉˍˎ˅ʹˌ 

ɮ˄ʰˉ˂ʹˊ˖ˍʺˌ 
ʇˉʶˏʻˎ˄ˇˌ ɴˊʴˇˎ ς 
ʇˉʶˏʻˎ˄ˇˌ 
ɲʽʰˋ˒ʱ˂ʽˋʹˌ 
ʃˇʽˈˍʹˍʰˌ 

ʃʰˉʰʵˈˉˇˎ˂ˇˌ ɸʶˈʵ˖ˊˇˌ 
ɶ˂ʶˁˍˊˇ˂ˈʴ˖˄ ɾʹ˔ʰ˄ʽˁ˗˄ ϧ ɾʹ˔ʰ˄ʽˁ˗˄ 
ʇˉˇ˂ˇʴʽˋˍ˗˄Σ 
a{Ŏ ƛƴ 9ƴŜǊƎȅ [ŀǿΣ .ǳǎƛƴŜǎǎΣ wŜƎǳƭŀǘƛƻƴ ϧ tƻƭƛŎȅ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɵʺˋʹ ɼʰˋˋʽʰ˄ʺ 
ɾʹ˔ʰ˄ʽˁˈˌ ʋ˖ˊˇˍʰ˅ʾʰˌΣ ʃˇ˂ʶˇʵˇ˃ʾʰˌ ϧ 
ʃʶˊʽ˒ʶˊʶʽʰˁʺˌ ɮ˄ʱˉˍˎ˅ʹˌΦ 
a{Ŏ ʋ˖ˊˇˍʰ˅ʾʰˌΣ ʃˇ˂ʶˇʵˇ˃ʾʰˌ ˁʰʽ ɮ˄ʱˉˍˎ˅ʹˌ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ʋʱʴʽˇˎ ɼʱˍʽʰ 
ɮˊ˔ʽˍʷˁˍˇ˄ʰˌ ɾʹ˔ʰ˄ʽˁˈˌ 
a{Ŏ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ-ʅ˔ʶʵʽʰˋ˃ˇˏ ˍˇˎ ˔˗ˊˇˎ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɲˊΦ ʆˋʰ˃ˉˇˏˊʹˌ ɹ˖ʱ˄˄ʹˌ 
ɾʹ˔ʰ˄ʽˁˈˌ ʋ˖ˊˇˍʰ˅ʾʰˌΣ ʃˇ˂ʶˇʵˇ˃ʾʰˌ ˁʰʽ 
ʃʶˊʽ˒ʶˊʶʽʰˁʺˌ ɮ˄ʱˉˍˎ˅ʹˌ 
ɲˊΦ ɾʹ˔ʰ˄ʽˁˈˌ ɱʶ˖ʴˊʰ˒ʽˁʺˌ ɮ˄ʱ˂ˎˋʹˌ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɾʰ˔ʰʽˊʾʵˇˎ ʅˇ˒ʾʰ 
ɲʽʶʻ˄˗˄ ˁʰʽ ɳˎˊ˖ˉʰʿˁ˗˄ ʅˉˇˎʵ˗˄  
a{Ŏ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 
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ɼˇˎˍˊˇˎ˃ˉʺˌ ɿʽˁˈ˂ʰˇˌ 
ʆˇˉˇʴˊʱ˒ˇˌ ɾʹ˔ʰ˄ʽˁˈˌ 
a{Ŏ ʅˎʴˁˇʽ˄˖˄ʽˇ˂ˈʴˇˌ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɼʰˍˁʰʵʾʴˁʰˌ ʄʰ˒ʰʺ˂ ʃˇ˂̱̔ ʽˁˈˌ ɾʹ˔ʰ˄ʽˁˈˌ 
a{Ŏ ʅˎʴˁˇʽ˄˖˄ʽˇ˂ˈʴˇˌ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɱʽ˗ˊʴˇˌ ɾˉʱˊ˃ˉʰˌ 
ʃˇ˂ʽˍʽˁˈˌ ɾʹ˔ʰ˄ʽˁˈˌ ς a{Ŏ ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 

ɴˊʴˇˎ 

ɲʹ˃ʺˍˊʹˌ ʆˋʰˁʾˊʹˌ ɮʴˊˇ˄ˈ˃ˇˌ ʆˇˉˇʴˊʱ˒ˇˌ ɾʹ˔ʰ˄ʽˁˈˌ ς a{Ŏ ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɾʰˊˁʱʵʰ ʅˍʶ˒ʰ˄ʾʰ ɾʹ˔ʰ˄ʽˁˈˌ ʋ˖ˊˇˍʰ˅ʾʰˌΣ ʃˇ˂ʶˇʵˇ˃ʾʰˌ ϧ 
ʃʶˊʽ˒ʶˊʶʽʰˁʺˌ ɮ˄ʱˉˍˎ˅ʹˌ 

ɾʷ˂ˇˌ ʁ˃ʱʵʰˌ 
ɴˊʴˇˎ 

ɆŰɧɢɞɠ 

ʁ ɲʺ˃ˇˌ ˄ʰ ʶˁˉˇ˄ʺˋʶʽ ʷ˄ʰ ˋˏʴ˔ˊˇ˄ˇΣ ʲʽ˗ˋʽ˃ˇΣ ˂ʶʽˍˇˎˊʴʽˁˈ ˁʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˋˏˋˍʹ˃ʰ ˒ˈˊˍʽˋʹˌ 

ʹ˂ʶˁˍˊʽˁ˗˄ ˇ˔ʹ˃ʱˍ˖˄Σ ʶ˅ʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ˃ʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ ˍʹ˄ ʰˉʰˊʰʾˍʹˍʹ ˋˎ˄ʻʺˁʹ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ 

ʹ˂ʶˁˍˊˇˁʾ˄ʹˋʹˌΣ ʺˍˇʽ ʷ˄ʰ ʵʾˁˍˎˇ ˎˉˇʵˇ˃˗˄ ˒ˈˊˍʽˋʹˌ ˋˍʰ ˂ʶʽˍˇˎˊʴʽˁʱ ̍ ˊʽʱ ˍˇˎΦ 

ȹɘŬŭɘəŬůɑŬ ȷɜɎˊŰɡɝɖɠ ɆūȼɃ 

ʅʆɮɲɹʁ ʃʄʁɳʆʁɹɾɮʅɹɮʅ 

ω ɼʰʻˇˊʽˋ˃ˈˌ ʃʶˊʽˇ˔ʺˌ ʃʰˊʷ˃ʲʰˋʹˌ 

ω ʁˊʽˋ˃ˈˌ ɳ˃ˉ˂ʶˁˈ˃ʶ˄˖˄ ʊˇˊʷ˖˄ 

ω ɼʰʻˇˊʽˋ˃ˈˌ ʃ˂ʱ˄ˇˎ ʅˎ˃˃ʶˍˇ˔ʽˁˇˏ ʅ˔ʶʵʽʰˋ˃ˇˏ 

ɮɿɮɽʇʅɶ ʇʊɹʅʆɮɾɳɿɶʅ ɼɮʆɮʅʆɮʅɶʅ 

ω ɮ˅ʽˇ˂ˈʴʹˋʹ ʇˉʶˊˁʶʾ˃ʶ˄ˇˎ ʅ˔ʶʵʽʰˋ˃ˇˏ 

ω ɮ˅ʽˇ˂ˈʴʹˋʹ ʃˇ˂ʶˇʵˇ˃ʽˁ˗˄ ʋʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 

ω ɮ˅ʽˇ˂ˈʴʹˋʹ ɼˎˁ˂ˇ˒ˇˊʽʰˁ˗˄ ʋʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ 

ω ɼʰˍʰʴˊʰ˒ʺ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ˎˉˇʵˇ˃˗˄ ˋˍʱʻ˃ʶˎˋʹˌ 

ω ɮ˅ʽˇ˂ˈʴʹˋʹ ˎ˒ʽˋˍʱ˃ʶ˄ˇˎ ˍˇˉʽˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ 

ʋɮʄʆʁɱʄɮʊɶʅɶ ʃɳʄɹʁʋɶʅ 

ω ɮ˄ʱˉˍˎ˅ʹ ʋʰˊˍ˗˄ ˋʶ ˁʰˍʱ˂˂ʹ˂ˇ ˋ˔ʶʵʽʰˋˍʽˁˈ ˎˉˈʲʰʻˊˇ 

ɲɹɮɲɹɼɮʅɹɮ ʋʍʄʁɸɳʆɶʅɶʅ ʅʆɮɸɾʍɿ 

ω ɮ˅ʽˇ˂ˈʴʹˋʹ ʇ˒ʽˋˍʱ˃ʶ˄ʹˌ ɼʰˍʱˋˍʰˋʹˌ 

ω ɮ˅ʽˇ˂ˈʴʹˋʹ ʵˎ˄ʹˍʽˁ˗˄ ʻʷˋʶ˖˄ ˔˖ˊˇʻʷˍʹˋʹˌ ˋˍʰʻ˃˗˄ 

ω ɮ˅ʽˇ˂ˈʴʹˋʹ ʆʶ˔˄ʽˁ˗˄ ɮˉʰʽˍʺˋʶ˖˄ 

ω ʃˊˇˍʱˋʶʽˌ ʶˎˊˏˍʶˊ˖˄Σ ʺκˁʰʽ ˋʹ˃ʶʽʰˁ˗˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ 

ω ʃˊˇˍʱˋʶʽˌ ʶʽʵʽˁ˗˄ ʻʷˋʶ˖˄ 

ω ɮ˄ʱˉˍˎ˅ʹ ʅʶ˄ʰˊʾ˖˄  

ω ɲʽʰʲˇˏ˂ʶˎˋʹ ˁʰʽ ˁʰʻˇˊʽˋ˃ˈˌ ʶˉʽˁˊʰˍʷˋˍʶˊˇˎ ˋʶ˄ʰˊʾˇˎ 

ω ʋ˖ˊˇʻʷˍʹˋʹ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ 

ɳʊɮʄɾʁɱɶ ʅʊɶʁ 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ̀ʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

5 

ω ɮ˄ʱ˂ˎˋʹ ɼˈˋˍˇˎˌ ʁ˒ʷ˂ˇˎˌ ˁʰʽ ʶˁˍʾ˃ʹˋʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ˋˎˋˍʺ˃ʰˍˇˌ 

ω ʋˊˇ˄ʽˁˈˌ ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌ  

ω ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ ɴˊʴˇˎ 

ω ʆʶ˔˄ʽˁʷˌ ʃˊˇʵʽʰʴˊʰ˒ʷˌ ɳ˅ˇˉ˂ʽˋ˃ˇˏ 

ω ʆʶ˔˄ʽˁʷˌ ʃˊˇʵʽʰʴˊʰ˒ʷˌ ʅˎ˄ʵʶˋ˃ˇ˂ˇʴʾʰˌ 

ω ʃˇ˂ʽˍʽˁʺ ɼʽ˄ʺˍˊ˖˄ 

ɄŬɟŬŭɞŰɏŬ 

ɶ ˋˏ˃ʲʰˋʹ ʴʽʰ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˍˇˎ ʅ˔ʶʵʾˇˎ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄ ʅʊɶʁ ˍˇˎ ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌΣ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʃˊˈˋˁ˂ʹˋʹ ˍˇˎ ʃˊʱˋʽ˄ˇˎ ʆʰ˃ʶʾˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖ ˉʰˊʰʵˇˍʷʰΥ 

ω ʃΦмʰΥ ɮ˄ʱ˂ˎˋʹ ʇ˒ʽˋˍʱ˃ʶ˄ʹˌ ɼʰˍʱˋˍʰˋʹˌ - ʋʰˊˍˇʴˊʱ˒ʹˋʹ ˍʹˌ ʃʶˊʽˇ˔ʺˌ ʃʰˊʷ˃ʲʰˋʹˌ 

ω ʃΦмʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

ω ʃΦнΥ ʅˎ˃˃ʶˍˇ˔ʽˁʷˌ ɲʽʰʵʽˁʰˋʾʶˌ - ɲʽʰʲˇˏ˂ʶˎˋʹ 

ω ʃΦоΥ ʁ˂ˇˁ˂ʺˊ˖ˋʹ ʊʰˁʷ˂ˇˎ - ɳ˒ʰˊ˃ˇʴʺ ʅ˔ʶʵʾˇˎ 

ʅˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˍʶˏ˔ˇˌ ʷ˔ʶʽ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ˍˇ ˉʰˊʰʵˇˍʷˇΥ 

ω ʃΦмʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ 

ʰ˄ʱˉˍˎ˅ʹˌ ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

Ɇɢɏŭɘɞ Ȱɟɔɞɡ 

ʃʄʁʇʃʁɽʁɱɹʅɾʁʅ ʇɽʁʃʁɹɶʅɶʅ 

ʁ ʶˁˍʽ˃˗˃ʶ˄ˇˌ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˈˌ ʴʽʰ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍ˖˄ ˉʰˊʶ˃ʲʱˋʶ˖˄ ˍˇˎ ʅʊɶʁ ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʰ˄ʷˊ˔ʶˍʰʽ ˋˍʰ 45.599,76  ϵ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎ ʊʃɮΦ 
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1. ɲ̔ ʰʵʽˁʰˋʾʰ ʶˉʽ˂ˇʴʺˌ ˔˖ˊˇʻʷˍʹˋʹˌ ˋʹ˃ʶʾ˖˄ ˒ˈˊˍʽˋʹˌ ɶκʁ 

1.1 ɄɟɞŮəŰɑɛɖůɖ Űɖɠ ȷɔɞɟɎɠ ȼɚŮəŰɟɘəɩɜ ɃɢɖɛɎŰɤɜ ůŰɞ ȹɐɛɞ 

ɅȺŪɈɀɁȼɆ 

ʅʶ ˉʰʴˁˈˋ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˎˉʺˊ˔ʰ˄ мл ʶˁʰˍˇ˃˃ˏˊʽʰ ʹ˂ʶˁˍˊʽˁʱ ʰˎˍˇˁʾ˄ʹˍʰ  ˋˍʰ ˍʷ˂ʹ ˍˇˎ нлнлΦ ʁʽ ˍʰ˅ʽ˄ˇ˃ʺˋʶʽˌ 

ʹ˂ʶˁˍˊʽˁ˗˄ ʰˎˍˇˁʽ˄ʺˍ˖˄ ʰˎ˅ʺʻʹˁʰ˄ ˁʰˍʱ пм҈ ˍˇ нлнлΣ ˉʰˊʱ ˍʹ˄ ˉʰʴˁˈˋ˃ʽʰ ˁʱ˃˕ʹ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ 

ˉʰ˄ʵʹ˃ʾʰ ˍˇˎ Covidмф ˋˍʽˌ ˉ˖˂ʺˋʶʽˌ ʰˎˍˇˁʽ˄ʺˍ˖˄Σ ˋˍʽˌ ˇˉˇʾʶˌ ˇʽ ˉʰʴˁˈˋ˃ʽʶˌ ˉ˖˂ʺˋʶʽˌ ʰˎˍˇˁʽ˄ʺˍ˖˄ 

˃ʶʽ˗ʻʹˁʰ˄ ˁʰˍʱ мс҈Φ 

ʆˊʶʽˌ ʶʾ˄ʰʽ ˇʽ ˁˏˊʽˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ɲʽʶʻ˄ʺ ʁˊʴʱ˄˖ˋʹ ɳ˄ʷˊʴʶʽʰˌ όнлнмύ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˁʰʽ 

ʰˏ˅ʹˋʹ ˍˇˎ ˃ʶˊʽʵʾˇˎ ˍ˖˄ ɶκʁ ˋˍʹ˄ ʰʴˇˊʱΣ ˇʽ ˇˉˇʾˇʽ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˁʰʽ ˋˍˇ˄ ɳ˂˂ʹ˄ʽˁˈ ˔˗ˊˇ ʰˉˈ ˍˇ˄ 

ɮˏɹˇˎˋˍˇ нлнл όˉˊˈʴˊʰ˃˃ʰ ɼʽ˄ˇˏ˃ʰʽ ʹ˂ʶˁˍˊʽˁʱύ ˁʰʽ ʃˊʱˋʽ˄ˇˌ ʵʰˁˍˏ˂ʽˇˌ όʁˁˍ˗ʲˊʽˇˌ нлнмύΥ 

¶ ʇˉˇˋˍʹˊʽˁˍʽˁʱ ˊˎʻ˃ʽˋˍʽˁʱ ˉ˂ʰʾˋʽʰΥ ʰˁˈ˃ʹ ˁʰʽ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰΣ ˉˇ˂˂ʷˌ ˔˗ˊʶˌ ʶ˄ʾˋ˔ˎʰ˄ ˍʽˌ 

ʲʰˋʽˁʷˌ ˉˇ˂ʽˍʽˁʷˌΣ ˈˉ˖ˌ ˍʰ ˉˊˈˍˎˉʰ ʶˁˉˇ˃ˉ˗˄ /hн ˁ ʰʽ ˁʰˍʶˎʻˏ˄ˋʶʽˌ ʴʽʰ ˇ˔ʺ˃ʰˍʰ ˃ʹʵʶ˄ʽˁ˗˄ 

ʶˁˉˇ˃ˉ˗˄ ό½9±ύΦ ɾʷ˔ˊʽ ˍˇ ˍʷ˂ˇˌ ˍˇˎ нлнлΣ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ нл ˔˗ˊʶˌ ʶʾ˔ʰ˄ ʰ˄ʰˁˇʽ˄˗ˋʶʽ 

ʰˉʰʴˇˊʶˏˋʶʽˌ ˋˍʽˌ ˉ˖˂ʺˋʶʽˌ ˋˎ˃ʲʰˍʽˁ˗˄ ʰˎˍˇˁʽ˄ʺˍ˖˄ ʺ ʶʾ˔ʰ˄ ʵ˗ˋʶʽ ʶ˄ˍˇ˂ʺ ˗ˋˍʶ ˈ˂ʶˌ ˇʽ ˄ʷʶˌ 

ˉ˖˂ʺˋʶʽˌ ˄ʰ ʶʾ˄ʰʽ ½9±Φ 

¶ ʃˊˈˋʻʶˍʰ ˁʾ˄ʹˍˊʰ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍ˖˄ ˉ˖˂ʺˋʶ˖˄ ʹ˂ʶˁˍˊʽˁ˗˄ ˇ˔ʹ˃ʱˍ˖˄ ʰˉˈ ˍʹ˄ ˇʽˁˇ˄ˇ˃ʽˁʺ 

ˏ˒ʶˋʹΥ ˇˊʽˋ˃ʷ˄ʶˌ ʶˎˊ˖ˉʰʿˁʷˌ ˔˗ˊʶˌ ʰˏ˅ʹˋʰ˄ ˍʰ ˁʾ˄ʹˍˊʰ ʰʴˇˊʱˌ ˍˇˎˌ ˁʰʽ ʹ ɼʾ˄ʰ ˁʰʻˎˋˍʷˊʹˋʶ ˍʹ 

ˋˍʰʵʽʰˁʺ ˁʰˍʱˊʴʹˋʹ ˍˇˎ ˁʰʻʶˋˍ˗ˍˇˌ ʶˉʽʵˇˍʺˋʶ˗˄ ˍʹˌΦ 

¶ ʁ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˃ˇ˄ˍʷ˂˖˄ ɶκʁ ʰˎ˅ʺʻʹˁʶ ˁʰʽ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ˃ˉʰˍʰˊʾʰˌ ˋˎ˄ʷ˔ʽˋʶ ˄ʰ ˃ʶʽ˗˄ʶˍʰʽΦ 

ʅˍʹ˄ ɳ˂˂ʱʵʰ ˋʺ˃ʶˊʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ ʅˍʰˍʽˋˍʽˁʺ ɮˊ˔ʺΣ ˁˎˁ˂ˇ˒ˇˊˇˏ˄ рΦпруΦсмс ʶˉʽʲʰˍʽˁʱ ɹΦʋΦ 

ˇ˔ʺ˃ʰˍʰΦ ʁ ʰˊʽʻ˃ˈˌ ʰˎˍˈˌ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ пур ˇ˔ʺ˃ʰˍʰ ʰ˄ʱ мΦллл ˁʰˍˇʾˁˇˎˌ ό˃ˈ˄ʽ˃ˇʽ ˁʱˍˇʽˁˇʽ ʰˉˇʴˊʰ˒ʺˌ 

нлммύ ˋʶ ˈ˂ʹ ˍʹ ˔˗ˊʰ. 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ɳˎˊ˖ˉʰʿˁˈ ʃʰˊʰˍʹˊʹˍʺˊʽˇ ɳ˄ʰ˂˂ʰˁˍʽˁ˗˄ ɼʰˎˋʾ˃˖˄ ό9ǳǊƻǇŜŀƴ !ƭǘŜǊƴŀǘƛǾŜ CǳŜƭǎ 

Observatory ς ŜŀŦƻΦŜǳύΣ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˍˇ нлнл ˎˉʺˊ˔ʰ˄ ˋˎ˄ˇ˂ʽˁʱ мΦмлп ʹ˂ʶˁˍˊʽˁʱ ˇ˔ʺ˃ʰˍʰΣ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰˌ 

ʰˏ˅ʹˋʹ мрф҈ όпнс ˍˇ нлмфύΦ ʆˇ нлнл ˉˇˎ˂ʺʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ стф ʰ˃ʽʴ˗ˌ ʹ˂ʶˁˍˊʽˁʱ ˇ˔ʺ˃ʰˍʰΣ ʶ˄˗ ˇ 

ʰ˄ˍʾˋˍˇʽ˔ˇˌ ʰˊʽʻ˃ˈˌ ˍˇ нлмф ʺˍʰ˄ мфлΦ  ʅˍʹ˄ ɳ˂˂ʱʵʰ ˍˇ нлнл ˉˇˎ˂ʺʻʹˁʰ˄ нΦмор ʹ˂ʶˁˍˊʽˁʱ ʰˎˍˇˁʾ˄ʹˍʰ 

ʷ˄ʰ˄ˍʽ пул ˇ˔ʹ˃ʱˍ˖˄ ˍˇ нлмф ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ʹ ʰʴˇˊʱ ˄ʰ ˁʰˍʰʴˊʱ˒ʶʽ ʱ˄ˇʵˇ опп҈Σ ʹ ˇˉˇʾʰ ʰˁˇ˂ˇˎʻʶʾ ˍˇ˄ 

ʶˍʺˋʽˇ ˊˎʻ˃ˈ ʰ˄ʱˉˍˎ˅ʹˌ ˉ˖˂ʺˋʶ˖˄ ˋˍʹ˄ ɳɳ ˍʰ ˉˊ˗ˍʱ ʷˍʹΣ ˇ ˇˉˇʾˇˌ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˋʶ олл҈Φ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ɳɽʅʆɮʆ όнлммύΣ ˋˍˇ ɲʺ˃ˇ ʄʶʻˏ˃˄ʹˌ ˁˎˁ˂ˇ˒ˇˊˇˏ˄ ˉʶˊʾˉˇˎ н1Φллл ɹʋΦ ɾ  ʁ

ʲʱˋʹ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ʇʃɳɿΣ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ɳ˂˂ʰʵʽˁˇˏ ˔˗ˊˇˎ ˖ˌ ˁʰʽ ˍˇ ɿˇʷ˃ʲˊʽˇ ˍˇˎ нлнм ˁˎˁ˂ˇ˒ˇˊˇˏˋʰ˄ 

ˉʶˊʾˉˇˎ тΦллл ʹ˂ʶˁˍˊʽˁʱ ɹʋΦ ʅˎ˄ʶˉ˗ˌ ˉˊˇˁˏˉˍʶʽ ˃ʾʰ ʰ˄ʰ˂ˇʴʾʰ ʹ˂ʶˁˍˊʽˁ˗˄ ˇ˔ʹ˃ʱˍ˖˄ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ 

˔˗ˊʰˌ ʾˋʹ ˃ʶ лΣмн҈Σ ʶ˒ˈˋˇ˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ ʅˍʰˍʽˋˍʽˁʺ ɮˊ˔ʺ ˁˎˁ˂ˇ˒ˇˊˇˏ˄ рΦпруΦсмс ʶˉʽʲʰˍʽˁʱ 

ɹΦʋΦ ˇ˔ʺ˃ʰˍʰΦ ɼʰˍʱ ʰ˄ˍʽˋˍˇʽ˔ʾʰΣ ˋˍˇ ɲʺ˃ˇ ʄʶʻˏ˃˄ʹˌ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ʻʶ˖ˊʹˍʽˁʱ ˉʶˊʾˉˇˎ 25 ́ ˂ʶˁˍˊʽˁʱ ɹʋΦ 
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ʃʾ˄ʰˁʰˌ 1.1Υ ɳˁˍʾ˃ʹˋʹ ʵʽʶʾˋʵˎˋʹˌ ʹ˂ʶˁˍˊʽˁ˗˄ ˇ˔ʹ˃ʱˍ˖˄ 

ɳʆʁʅ ʅʇɿʁɽʁ ʁʋɶɾɮʆʍɿ ɮʄɹɸɾʁʅ ɶɽɳɼʆʄɹɼʍɿ ʁʋɶɾɮʆʍɿ 

нлнм нмллл нр 

нлнн нмомр сф 

нлно нмсор мрл 

нлнп нмфрф ноу 

нлнр нннуф плр 

нлнс ннсно рун 

нлнт ннфсн трф 

нлну ноолт фос 

нлнф носрс мммо 

нлол нплмм мнфм 

нлом нпотм мптн 

 

ɳʽˁˈ˄ʰ 1-1Υ ɲʽʰʴˊʰ˃˃ʰˍʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˉˇˋˇˋˍˇˏ ́ ˂ʶˁˍˊʽˁ˗˄ ˇ˔ʹ˃ʱˍ˖˄ 

1.2 ɀŮɗɞŭɞɚɞɔɑŬ ɡɚɞˊɞɑɖůɖɠ 

1.2.1 ɳʽˋʰʴ˖ʴʺ 

ʅˍʽˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˍˇˎˌ ʇˉˇˎˊʴʶʾˇˎ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ɳ˄ʷˊʴʶʽʰˌ ʴʽʰ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ʅ˔ʶʵʾ˖˄ ʊˈˊˍʽˋʹˌ 

ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄ όɮˉˈ˒ʰˋʹ ʇˉΦ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ɳ˄ʷˊʴʶʽʰˌ ʇʃɳɿκɲɾɳɮɮʃκфотспκофсκолΦлфΦнлнл 

όʊɳɼ поулɰκлрΦмлΦнлнлύΥ ζʆʶ˔˄ʽˁʷˌ ʁʵʹʴʾʶˌ ʴʽʰ ˍʰ ʅ˔ʷʵʽʰ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄ ʅʊɶʁηύ 

ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ʹ ʰ˄ʰ˂ˇʴʾʰ ʶʴˁʰˍʱˋˍʰˋʹˌ ʶ˄ˈˌ ˋˍʰʻ˃ˇˏ ˒ˈˊˍʽˋʹˌ ʹ˂ʶˁˍˊʽˁ˗˄ ˇ˔ʹ˃ʱˍ˖˄ ʰ˄ʱ ˔ʾ˂ʽˇˎˌ 

ˁʰˍˇʾˁˇˎˌΦ ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ʰˎˍʺ ˍʹ˄ ʰ˄ʰ˂ˇʴʾʰΣ ˇ ʰ˄ʱʵˇ˔ˇˌ ˇ˒ʶʾ˂ʶʽ ˄ʰ ˋˎ˄ʵˊʱ˃ʶʽ ˋˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ 
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ˍ˖˄ ʻʷˋʶ˖˄ ˍ˖˄ ˄ʷ˖˄ ˋˍʰʻ˃˗˄ ˒ˈˊˍʽˋʹˌ ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ʶˊʴʰ˂ʶʾʰ ˔˖ˊʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ˁʰʽ ʴʶ˖ˉ˂ʹˊˇ˒ˇˊʽˁʺˌ 

(GIS).   

1.2.2 ʋ˖ˊʽˁʱ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ɶ ʶˉʽ˂ˇʴʺ ˍ˖˄ ˔˖ˊʽˁ˗˄ ˁˊʽˍʹˊʾ˖˄ ʲʰˋʾʸʶˍʰʽ ˋʶ ʹ˃ʽʵˇ˃ʹ˃ʷ˄ʶˌ ˋˎ˄ʶ˄ˍʶˏ˅ʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʰˉˈ 

ˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ ˇ˃ʱʵʰ ˍˇˎ ɳɾʃ ˃ʶ ˃ʷ˂ʹ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄˖˄ ˒ˇˊʷ˖˄ ˍˇ˄ ɿˇʷ˃ʲˊʽˇ ˍˇˎ нлнлΦ ɳ˄ʵʶʽˁˍʽˁʱΣ ˍʰ 

˃ʷ˂ʹ ˍ˖˄ ˒ˇˊʷ˖˄ ˉˇˎ ˍʾ˃ʹˋʰ˄ ˃ʶ ˍʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍˇˎˌ ˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʷˊʶˎ˄ʰ ˉˊˇʷˊ˔ˇ˄ˍʰ˄ ʰˉˈΥ ʰύ ˍˇ 

ʇˉˇˎˊʴʶʾˇ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ɳ˄ʷˊʴʶʽʰˌ όʇʃɳɿύΣ ʲύ ˍˇ ʇˉˇˎˊʴʶʾˇ ɾʶˍʰ˒ˇˊ˗˄ ˁʰʽ ɾʶˍʰ˒ˇˊ˗˄ όʇʃʁɾɳɲʇύΣ 

ʴύ ʹ ʃʶˊʽ˒ʷˊʶʽʰ ɮˍˍʽˁʺˌΣ ʵύ ʹ ɼʶ˄ˍˊʽˁʺ ɴ˄˖ˋʹ ɲʺ˃˖˄ ɳ˂˂ʱʵʰˌ όɼɳɲɳύΣ ʶύ ˇ ʅˏ˂˂ˇʴˇˌ ɳ˂˂ʺ˄˖˄ 

ʅˎʴˁˇʽ˄˖˄ʽˇ˂ˈʴ˖˄ όʅɳʅύΣ ˋˍύ ˇ ʅˏ˂˂ˇʴˇˌ ɳ˂˂ʺ˄˖˄ ʃˇ˂ʶˇʵˈ˃˖˄ ˁʰʽ ʋ˖ˊˇˍʰˁˍ˗˄ όʅɳʃʁʋύΣ ʸύ ˇ ʅˏ˂˂ˇʴˇˌ 

ɮˊ˔ʽˍʶˁˍˈ˄˖˄ ɲʽˉ˂˖˃ʰˍˇˏ˔˖˄ ɮ˄˖ˍʱˍ˖˄ ʅ˔ˇ˂˗˄ ς ʃʰ˄ʶ˂˂ʺ˄ʽʰ ɴ˄˖ˋʹ ɮˊ˔ʽˍʶˁˍˈ˄˖˄ όʅɮɲɮʅ-ʃɳɮύΣ ʹύ ˇ 

ʅˏ˂˂ˇʴˇˌ ɳ˂˂ʺ˄˖˄ ɾʹ˔ʰ˄ʽˁ˗˄ ʃˇ˂ʶˇʵˇ˃ʾʰˌΣ ʋ˖ˊˇˍʰ˅ʾʰˌ ˁʰʽ ʃʶˊʽ˒ʶˊʶʽʰˁʺˌ ɮ˄ʱˉˍˎ˅ʹˌ όʅɳɾʃʋʃɮύΣ ʻύ ˍˇ 

ʅˎ˄ʵʽˁʱˍˇ ɮˎˍˇˁʽ˄ʹˍʽˋˍ˗˄ ʆʰ˅ʾ ɮˍˍʽˁʺˌ όʅɮʆɮύΣ ʽύ ʹ ʃʰ˄ʶ˂˂ʺ˄ʽʰ ʁ˃ˇˋˉˇ˄ʵʾʰ ʃˊʰˍʹˊʽˇˏ˔˖˄ ɳ˃ˉˈˊ˖˄ 

ɼʰˎˋʾ˃˖˄ όʃʁʃɳɼύΣ ʽʰύ ʹ ʃʰ˄ʶ˂˂ʺ˄ʽʰ ɴ˄˖ˋʹ ɳˉʽ˔ʶʽˊʹ˃ʰˍʽ˗˄ ɹʵʽˇˁˍʹˍ˗˄ ʅˍʶʴʰˋ˃ʷ˄˖˄ ʅˍʰʻ˃˗˄ 

ɮˎˍˇˁʽ˄ʺˍ˖˄ όʃɳɳɹʅʅɮύΣ ʽʲύ ʹ ɳʻ˄ʽˁʺ ʅˎ˄ˇ˃ˇˋˉˇ˄ʵʾʰ ɮˍˈ˃˖˄ ˃ʶ ɮ˄ʰˉʹˊʾʰ όɳʅɮ˃ʶɮύΦ 

ʆʰ ˁˊʽˍʺˊʽʰ ʰˎˍʱ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˁʰʽ ˋˍʹ ʵʽʶʻ˄ʺ ʶˊʶˎ˄ʹˍʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁʰʽ ʷ˔ˇˎ˄ ʰ˅ʽˇˉˇʽʹʻʶʾ ˋʶ 

˃ʶ˂ʷˍʶˌ ˔˖ˊˇʻʷˍʹˋʹˌ ˋˍʰʻ˃˗˄ ˒ˈˊˍʽˋʹˌ ʹ˂ʶˁˍˊʽˁ˗˄ ˇ˔ʹ˃ʱˍ˖˄ ˋʶ ˉˈ˂ʶʽˌ ˍˇˎ ʶ˅˖ˍʶˊʽˁˇˏ (Namdeo, Tiwary 

and Dziurla, 2014; Costa et al., 2017; Heyman et al.Σ нлмтΤ 9Ǌōŀǒ et al., 2018; Pagani et al., 2019). ʁ 

ˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶˉʽ˂ʶʴ˃ʷ˄˖˄ ˁˊʽˍʹˊʾ˖˄ ʶʾ˄ʰʽ ˇ˔ˍ˗ ˁʰʽ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇ˄ ˉʾ˄ʰˁʰΥ 

ʃʾ˄ʰˁʰ 1.2Υ ɽʾˋˍʰ ˔˖ˊʽˁ˗˄ ˁˊʽˍʹˊʾ˖˄ ʰ˅ʽˇ˂ˈʴʹˋʹˌ 

ɼˊʽˍʺˊʽˇ ɼʰˍʹʴˇˊʾʰ ɾˇ˄ʱʵʰ 
˃ʷˍˊʹˋʹˌ 

ɾʷʻˇʵˇˌ 
ʲʰʻ˃ˇ˂ˈʴʹˋʹ 

ʃˎˁ˄ˈˍʹˍʰ ˉ˂ʹʻˎˋ˃ˇˏ ɳʴʴˏˍʹˍʰ ˔ˊʺˋʶ˖˄ ʴʹˌ ˁʱˍˇʽˁˇʽ 
ʰ˄ʱ 
ʶˁˍʱˊʽˇ 

ɼʰ˄ˇ˄ʽˁˇˉˇʾʹˋʹ 
ɳ˂ʱ˔ʽˋˍʹ-ɾʷʴʽˋˍʹ 

 

ɮˉˈˋˍʰˋʹ όʲʰʵʾˋ˃ʰˍˇˌύ ʰˉˈ ˍˇ 
ˉ˂ʹˋʽʷˋˍʶˊˇ ˁˍʾˊʽˇ ʵʹ˃ˈˋʽʰˌ 
ʵʽˇʾˁʹˋʹˌ 

ɳʴʴˏˍʹˍʰ ˔ˊʺˋʶ˖˄ ʴʹˌΣ 
ɲʹ˃ˈˋʽʶˌ ˎˉʹˊʶˋʾʶˌ 

˃ʷˍˊʰ ɼˇʽ˄ʺ ˁ˂ʾ˃ʰˁʰ  

ɮˉˈˋˍʰˋʹ όʲʰʵʾˋ˃ʰˍˇˌύ ʰˉˈ ˍˇ 
ˉ˂ʹˋʽʷˋˍʶˊˇ ˄ˇˋˇˁˇ˃ʶʾˇ ʺ 
ˁʷ˄ˍˊˇ ˎʴʶʾʰˌ 

ɳʴʴˏˍʹˍʰ ˔ˊʺˋʶ˖˄ ʴʹˌΣ 
ɲʹ˃ˈˋʽʶˌ ˎˉʹˊʶˋʾʶˌ 

˃ʷˍˊʰ ɼˇʽ˄ʺ ˁ˂ʾ˃ʰˁʰ  

ɮˉˈˋˍʰˋʹ όʲʰʵʾˋ˃ʰˍˇˌύ ʰˉˈ ˍˇ 
ˉ˂ʹˋʽʷˋˍʶˊˇ ˉʰ˄ʶˉʽˋˍʺ˃ʽˇ ʺ 
ˋ˔ˇ˂ʶʾˇ 

ɳʴʴˏˍʹˍʰ ˔ˊʺˋʶ˖˄ ʴʹˌΣ 
ɲʹ˃ˈˋʽʶˌ ˎˉʹˊʶˋʾʶˌ 

˃ʷˍˊʰ ɼˇʽ˄ʺ ˁ˂ʾ˃ʰˁʰ  

ɮˉˈˋˍʰˋʹ όʲʰʵʾˋ˃ʰˍˇˌύ ʰˉˈ ˍˇ 
ˉ˂ʹˋʽʷˋˍʶˊˇ ˋʹ˃ʶʾˇ 

ɳʴʴˏˍʹˍʰ ˔ˊʺˋʶ˖˄ ʴʹˌ ˃ʷˍˊʰ ɼˇʽ˄ʺ ˁ˂ʾ˃ʰˁʰ  
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ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌΣ ʰ˄ʰ˕ˎ˔ʺˌ ˁʰʽ 
˕ˎ˔ʰʴ˖ʴʾʰˌ όʵʹ˃ˈˋʽˇʽ ˔˗ˊˇʽΣ 
ˉ˂ʰˍʶʾʶˌΣ ʶ˃ˉˇˊʽˁˈ ˁʷ˄ˍˊˇΣ 
ˁʷ˄ˍˊʰ ˉˇ˂ʽˍʽˋ˃ˇˏ ˁ˂ˉΦύ 

ɮˉˈˋˍʰˋʹ ʲʰʵʾˋ˃ʰˍˇˌ ʰˉˈ ˍˇ 
ˉ˂ʹˋʽʷˋˍʶˊˇ ˁˈ˃ʲˇ 
˃ʶˍʶˉʽʲʾʲʰˋʹˌ ό˃ʶˍˊˈΣ 
ˋʽʵʹˊˇʵˊˇ˃ʽˁˈˌ ˋˍʰʻ˃ˈˌΣ 
ʰʶˊˇʵˊˈ˃ʽˇΣ ˂ʽ˃ʱ˄ʽ ˁ˂ˉΦύ 

ʅˎʴˁˇʽ˄˖˄ʽʰˁˈ ˋˏˋˍʹ˃ʰ 
ˁʰʽ ˎˉˇʵˇ˃ʷˌ 
ˋˍʱʻ˃ʶˎˋʹˌ 

˃ʷˍˊʰ ɼˇʽ˄ʺ ˁ˂ʾ˃ʰˁʰ  

ʃˎˁ˄ˈˍʹˍʰ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄˖˄ ˁʰʽ 
ʶ˂ʶʴ˔ˈ˃ʶ˄˖˄ ʻʷˋʶ˖˄ 
ˋˍʱʻ˃ʶˎˋʹˌ 

ʅˎʴˁˇʽ˄˖˄ʽʰˁˈ ˋˏˋˍʹ˃ʰ 
ˁʰʽ ˎˉˇʵˇ˃ʷˌ 
ˋˍʱʻ˃ʶˎˋʹˌ 

ʻʷˋʶʽˌ 
ʰ˄ʱ млл 
˃ʷˍˊʰ 

ɼˇʽ˄ʺ ˁ˂ʾ˃ʰˁʰ  

ʃˇˋˇˋˍˈ ˄ˇʽˁˇˁˎˊʽ˗˄ ˔˖ˊʾˌ 
ʽʵʽˈˁˍʹˍʹ ʻʷˋʹ ˋˍʱʻ˃ʶˎˋʹˌ 

ʅˎʴˁˇʽ˄˖˄ʽʰˁˈ ˋˏˋˍʹ˃ʰ 
ˁʰʽ ˎˉˇʵˇ˃ʷˌ 
ˋˍʱʻ˃ʶˎˋʹˌ 

ˉˇˋˇˋˍˈ 
% 

ɼˇʽ˄ʺ ˁ˂ʾ˃ʰˁʰ ʴʽʰ 
ɲʺ˃ˇˎ ˍʹˌ ɳ˂˂ʱʵʰˌ 

ʁˊʽˋ˃ʷ˄ʰ ˇʵʽˁʱ ˍ˃ʺ˃ʰˍʰ ˇ˒ʶʾ˂ʶˍʰʽ ˄ʰ ʰˉˇˁ˂ʶʽˋʻˇˏ˄ ʶ˅ ʰˊ˔ʺˌ ˁʰʻ˗ˌ ʵʶ˄ ˉ˂ʹˊˇˏ˄ ˇˊʽˋ˃ʷ˄ʶˌ ʲʰˋʽˁʷˌ 

ˉˊˇːˉˇʻʷˋʶʽˌ ˉˇˎ ˇˊʾʸˇ˄ˍʰʽ ʰˉˈ ˃ʾʰ ˂ʾˋˍʰ ˁˊʽˍʹˊʾ˖˄ ʰˉˇˁ˂ʶʽˋ˃ˇˏΦ ʆʰ ˁˊʽˍʺˊʽʰ ʰˉˇˁ˂ʶʽˋ˃ˇˏ ˉˇˎ 

ˉˊˇˍʶʾ˄ʶˍʰʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʶʾ˄ʰʽΥ 

ʃʾ˄ʰˁʰ 1.3Υ ɽʾˋˍʰ ˔˖ˊʽˁ˗˄ ˁˊʽˍʹˊʾ˖˄ ʰˉˇˁ˂ʶʽˋ˃ˇˏ 

ɼˊʽˍʺˊʽˇ ɼʰˍʹʴˇˊʾʰ 

ʁʵʽˁˈˌ ˋˏ˄ʵʶˋ˃ˇˌ ˃ʶ ˃ʶʴʱ˂ʹ ˉʽʻʰ˄ˈˍʹˍʰ ˉ˂ʹ˃˃ˏˊʰˌ ʃʶˊʽʲʱ˂˂ˇ˄ 

ʁʵʽˁˈˌ ˋˏ˄ʵʶˋ˃ˇˌ ʵʽˉ˂ʱ ˋʶ ʰˊ˔ʰʽˇ˂ˇʴʽˁˈ ˔˗ˊˇ ʺ ˋʶ ʽˋˍˇˊʽˁˈ 
ˁʷ˄ˍˊˇ 

ʃʶˊʽʲʱ˂˂ˇ˄ 

ʁʵʽˁˈˌ ˋˏ˄ʵʶˋ˃ˇˌ ʶ˄ˍˈˌ ˉʶˊʽˇ˔ʺˌ ˔˖ˊʾˌ ʰˎˍˇˁʾ˄ʹˍˇ ʺ ʵʾˁˍˎˇ 
ˉʶʸˇʵˊˈ˃˖˄ 

ʅˎʴˁˇʽ˄˖˄ʽʰˁˈ ˋˏˋˍʹ˃ʰ ˁʰʽ 
ˎˉˇʵˇ˃ʷˌ ˋˍʱʻ˃ʶˎˋʹˌ 

ʁʵʽˁˈˌ ˋˏ˄ʵʶˋ˃ˇˌ ˇ ˇˉˇʾˇˌ ʰ˄ʺˁʶʽ ˋˍˇ ˉˊ˖ˍʶˏˇ˄ ˇʵʽˁˈ 
ʵʾˁˍˎˇ 

ʅˎʴˁˇʽ˄˖˄ʽʰˁˈ ˋˏˋˍʹ˃ʰ ˁʰʽ 
ˎˉˇʵˇ˃ʷˌ ˋˍʱʻ˃ʶˎˋʹˌ 

ʁʵʽˁˈˌ ˋˏ˄ʵʶˋ˃ˇˌ ˃ʶ ˉˇ˂ˏ ˃ʽˁˊˈ ˉ˂ʱˍˇˌ ό˃ˇ˄ˈʵˊˇ˃ˇʽΥ 
˃ʽˁˊˈˍʶˊˇ ʰˉˈ фΦр ˃ʷˍˊʰΣ ʰ˃˒ʾʵˊˇ˃ˇʽΥ ˃ʽˁˊˈˍʶˊˇ ʰˉˈ ммΦр 
˃ʷˍˊʰύ 

ʅˎʴˁˇʽ˄˖˄ʽʰˁˈ ˋˏˋˍʹ˃ʰ ˁʰʽ 
ˎˉˇʵˇ˃ʷˌ ˋˍʱʻ˃ʶˎˋʹˌ 

ʁʵʽˁˈˌ ˋˏ˄ʵʶˋ˃ˈˌ ˔˖ˊʾˌ ˄ˈ˃ʽ˃ʶˌ ʻʷˋʶʽˌ ˋˍʱʻ˃ʶˎˋʹˌ ʅˎʴˁˇʽ˄˖˄ʽʰˁˈ ˋˏˋˍʹ˃ʰ ˁʰʽ 
ˎˉˇʵˇ˃ʷˌ ˋˍʱʻ˃ʶˎˋʹˌ 
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1.2.3 ʅˎ˂˂ˇʴʺ ʵʶʵˇ˃ʷ˄˖˄ 

ɱʽʰ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˍˇˎ ʅ˔ʶʵʾˇˎ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄ ʶʾ˄ʰʽ ʰ˄ʰʴˁʰʾʰ ʹ ˋˎ˂˂ˇʴʺ ˔˖ˊʽˁ˗˄ 

ʵʶʵˇ˃ʷ˄˖˄ ʰ˄ʱ ˁˊʽˍʺˊʽˇ ʰ˅ʽˇ˂ˈʴʹˋʹˌΦ ʅˍˇ˄ ʃʾ˄ʰˁʰˌ 1.4 ʵʾ˄ʶˍʰʽ ʹ ˉʶˊʽʴˊʰ˒ʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʻ˗ˌ ˁʰʽ ˇʽ 

ˉʹʴʷˌ ˍˇˎˌΦ ʆʰ ˉʶˊʽˋˋˈˍʶˊʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˎ˂˂ʷʴˇ˄ˍʰʽ ʶʾ˄ʰʽ ˔˖ˊʽˁʱ όǎǇŀǘƛŀƭ Řŀǘŀύ ˋʶ ˃ˇˊ˒ʺ ǎƘŀǇŜŦƛƭŜǎΦ ɶ 

ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ˔˖ˊʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ QGIS. 

ʃʾ˄ʰˁʰˌ 1.4Υ ɽʾˋˍʰ ʵʶʵˇ˃ʷ˄˖˄ ʶʽˋˈʵˇˎ  

ɲʶʵˇ˃ʷ˄ˇ ʃʹʴʺ ʅ˔ˇ˂ʽʰˋ˃ˈˌ 

ɮˋˍʽˁˈ ˇʵʽˁˈ ʵʾˁˍˎˇ όʴˊʰ˃˃ʷˌύ ʇˉˈʲʰʻˊˇ 
OpenStreetMap 

ɰʰˋʽˁˈ ʵʶʵˇ˃ʷ˄ˇ ʶʽˋˈʵˇˎ 
ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍˇˎ 
ʵʶʾˁˍʹΦ ʁʽ ʵˊˈ˃ˇʽ ʻʰ ˉˊʷˉʶʽ 
˄ʰ ʵʽʰ˔˖ˊʽˋˍˇˏ˄ ˋʶ 
ʶˉʽ˃ʷˊˇˎˌ ˇʵʽˁʱ ˍ˃ʺ˃ʰˍʰ 
(linksύ ˃ʶ ʲʱˋʹ ˍʰ ˋʹ˃ʶʾʰ 
ˍˇ˃ʺˌ ˍˇˎˌ όnodes).  

ʌʹ˒ʽʰˁˈ ˎˉˈʲʰʻˊˇ ˇʽˁˇʵˇ˃ʽˁ˗˄ ˍʶˍˊʰʴ˗˄˖˄ 
˃ʶ ˁ˖ʵʽˁˇˏˌ ˍʶˍˊʰʴ˗˄˖˄ όʶˉʽ˒ʱ˄ʶʽʶˌύ 

ɳɽʅʆɮʆ  ʅʹ˃ʰ˄ˍʽˁʺ ʹ ˋˏ˄ʵʶˋʹ ˍ˖˄ 
˕ʹ˒ʽʰˁ˗˄ ˍʶˍˊʰʴ˗˄˖˄ ˃ʶ 
ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ɳɽʅʆɮʆ 
ʵʽʰ˃ʷˋˇˎ ˁʰˍʱ˂˂ʹ˂ˇˎ 
ʰ˄ʰʴ˄˖ˊʽˋˍʽˁˇˏ ID. 

ʃ˂ʹʻˎˋ˃ˈˌ ʰ˄ʱ ˇʽˁˇʵˇ˃ʽˁˈ ˍʶˍˊʱʴ˖˄ˇ 
ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʰˉˇʴˊʰ˒ʺ 

ɳɽʅʆɮʆ ɳˏˊʶˋʹ ˉˎˁ˄ˈˍʹˍʰˌ 
ˉ˂ʹʻˎˋ˃ˇˏ ʵʽʰʽˊ˗˄ˍʰˌ ˃ʶ 
ˍˇ ʶ˃ʲʰʵˈ˄ ˍˇˎ ˁʱʻʶ 
ˍʶˍˊʰʴ˗˄ˇˎΦ  

ɸʷˋʶʽˌ ˁˍʽˊʾ˖˄ ɲʹ˃ˈˋʽʰˌ ɲʽˇʾˁʹˋʹˌ ʶ˄ˍˈˌ 
ʰˋˍʽˁˇˏ ˔˗ˊˇˎ όˋʹ˃ʶʾʰύ 

ʋʰˊˍˇʴˊʱ˒ʹˋʹ 
˃ʶ DL{ ˁʰʽ 
ʰ˅ʽˇˉˇʾʹˋʹ 
ˁʰˍʰ˂ˈʴ˖˄ 
ʵʽʶˎʻˏ˄ˋʶ˖˄ ʰˉˈ 
ʰˊ˃ˈʵʽʰ 
ʇˉˇˎˊʴʶʾʰ 

ɳˏˊʶˋʹ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʵʽʶˎʻˏ˄ˋʶʽˌ 
ˍ˖˄ ˁˍʽˊʾ˖˄ ɲΦɲΦ ʰˉˈ ˍˇ 
ʵʽʰʵʾˁˍˎˇ 

ɸʷˋʶʽˌ ɿˇˋˇˁˇ˃ʶʾ˖˄ ˁʰʽ ɼʷ˄ˍˊ˖˄ ʇʴʶʾʰˌ ʶ˄ˍˈˌ 
ʰˋˍʽˁˇˏ ˔˗ˊˇˎ όˋʹ˃ʶʾʰύ 

ʋʰˊˍˇʴˊʱ˒ʹˋʹ 
˃ʶ DL{ ˁʰʽ 
ʰ˅ʽˇˉˇʾʹˋʹ 
ˁʰˍʰ˂ˈʴ˖˄ 
ʵʽʶˎʻˏ˄ˋʶ˖˄ ʰˉˈ 
ʰˊ˃ˈʵʽʰ 

ɳˏˊʶˋʹ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʵʽʶˎʻˏ˄ˋʶʽˌ 
ˍ˖˄ ɿˇˋˇˁˇ˃ʶʾ˖˄ ˁʰʽ ˍ˖˄ 
ɼʷ˄ˍˊ˖˄ ʇʴʶʾʰˌ ʰˉˈ ˍˇ 
ʵʽʰʵʾˁˍˎˇ 
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ʇˉˇˎˊʴʶʾʰ 

ɸʷˋʶʽˌ ʅ˔ˇ˂ʶʾ˖˄ ˁʰʽ ʃʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ ʶ˄ˍˈˌ 
ʰˋˍʽˁˇˏ ˔˗ˊˇˎ όˋʹ˃ʶʾʰύ 

ʋʰˊˍˇʴˊʱ˒ʹˋʹ 
˃ʶ DL{ ˁʰʽ 
ʰ˅ʽˇˉˇʾʹˋʹ 
ˁʰˍʰ˂ˈʴ˖˄ 
ʵʽʶˎʻˏ˄ˋʶ˖˄ ʰˉˈ 
ʰˊ˃ˈʵʽʰ 
ʇˉˇˎˊʴʶʾʰ 

ɳˏˊʶˋʹ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʵʽʶˎʻˏ˄ˋʶʽˌ 
ˍ˖˄ ʅ˔ˇ˂ʶʾ˖˄ ˁʰʽ 
ʃʰ˄ʶˉʽˋˍʹ˃ʾ˖˄ ʰˉˈ ˍˇ 
ʵʽʰʵʾˁˍˎˇ 

ɸʷˋʶʽˌ ˋʹ˃ʶʾ˖˄ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌΣ ˔˗ˊ˖˄ 
ʰ˄ʰ˕ˎ˔ʺˌ ˁʰʽ ˕ˎ˔ʰʴ˖ʴʾʰˌ όˋʹ˃ʶʾʰύ 

ʋʰˊˍˇʴˊʱ˒ʹˋʹ 
˃ʶ DL{ 

ɼʰʻˇˊʽˋ˃ˈˌ ˍ˖˄ ˋʹ˃ʶʾ˖˄ 
ʶ˄ ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʰˉˈ ˍˇ˄ 
ʰ˄ʱʵˇ˔ˇ ˏˋˍʶˊʰ ʰˉˈ 
ʵʽʰʲˇˏ˂ʶˎˋʹ ˃ʶ ˍʹ 
ɲʹ˃ˇˍʽˁʺ ɮˊ˔ʺΦ 

ɸʷˋʶʽˌ ˃ʶˍʰ˒ˇˊʽˁ˗˄ ˁˈ˃ʲ˖˄ ˃ʶˍʶˉʽʲʾʲʰˋʹˌ 
όˋʹ˃ʶʾʰύ  

ʋʰˊˍˇʴˊʱ˒ʹˋʹ 
˃ʶ DL{ 
ʰ˅ʽˇˉˇʾʹˋʹ 
ˎˉˇʲʱʻˊ˖˄ 
OpenStreetMap 
ʴʽʰ ˍʰ 
ˋˎʴˁˇʽ˄˖˄ʽʰˁʱ 
ʵʾˁˍˎʰ  

ʋʰˊʰˁˍʹˊʽˋ˃ˈˌ ʶ˄ˈˌ 
ˋˍʰʻ˃ˇˏ ˖ˌ ˃ʶˍʰ˒ˇˊʽˁˈˌ 
ˁˈ˃ʲˇˌ ˃ʶˍʶˉʽʲʾʲʰˋʹˌ 
ˏˋˍʶˊʰ ʰˉˈ ˃ʶ˂ʷˍʹ 
ˁʶʽ˃ʷ˄˖˄ ˎˉʶˊˁʶʾ˃ʶ˄ˇˎ 
ˋ˔ʶʵʽʰˋ˃ˇˏΣ ʅɰɮɼΣ 
ˁˎˁ˂ˇ˒ˇˊʽʰˁ˗˄ ˃ʶ˂ʶˍ˗˄Σ 
ˁʰʽ ʵʽʰʲˇˏ˂ʶˎˋʹ ˃ʶ ˍʹ 
ɲʹ˃ˇˍʽˁʺ ɮˊ˔ʺ 

ɮˊʽʻ˃ˈˌ ʶ˂ʶʴ˔ˈ˃ʶ˄˖˄ ʺ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄˖˄ 
ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ʰ˄ʱ ˇʵʽˁˈ ˍ˃ʺ˃ʰ 
όˋˏ˄ʵʶˋ˃ˇύ 

ɼˎˁ˂ˇ˒ˇˊʽʰˁʷˌ 
ɾʶ˂ʷˍʶˌΣ 
ɾʶ˂ʷˍʶˌ 
ɳ˂ʶʴ˔ˈ˃ʶ˄ʹˌ 
ʅˍʱʻ˃ʶˎˋʹˌΣ 
ʅɰɮɼϊ ɮ˅ʽˇˉˇʾʹˋʹ 
ˉˊˈˋ˒ʰˍ˖˄ 
ʶʽˁˈ˄˖˄ Google 
StreetView 

ɾʷˍˊʹˋʹ ˍ˖˄ ʶ˂ʶʴ˔ˈ˃ʶ˄˖˄ 
ʺ ʻʶˋ˃ˇʻʶˍʹ˃ʷ˄˖˄ ʻʷˋʶ˖˄ 
ˋˍʱʻ˃ʶˎˋʹˌ ʰ˄ʱ ˋˏ˄ʵʶˋ˃ˇΦ 
ɲʽʰʾˊʶˋʹ ˃ʶ ˍˇ ˃ʺˁˇˌ ˍˇˎ 
˗ˋˍʶ ˄ʰ ʲˊʶʻʶʾ ʹ ˉˎˁ˄ˈˍʹˍʰ 
ˉˇˎ ʸʹˍʶʾˍʰʽ ʰˉˈ ˍˇ 
ˁˊʽˍʺˊʽˇ ɰΦн 

ʃˇˋˇˋˍˈ ˄ˇʽˁˇˁˎˊʽ˗˄ ˔˖ˊʾˌ ʽʵʽˈˁˍʹˍʹ ʻʷˋʹ 
ˋˍʱʻ˃ʶˎˋʹˌ ʰ˄ʱ ˍʶˍˊʱʴ˖˄ˇ 

ɳɽʅʆɮʆ ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˃ʹ 
ʵʽʰʻʶˋʽ˃ˈˍʹˍʰˌ ʵʶʵˇ˃ʷ˄˖˄ 
ʹ ʰ˄ʱ˂ˎˋʹ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ 
ʰ˄ʱ ɲʹ˃ˇˍʽˁˈ ɲʽʰ˃ʷˊʽˋ˃ʰ ʺ 
ɲʹ˃ˇˍʽˁʺ-ʆˇˉʽˁʺ ɳ˄ˈˍʹˍʰ 
ʶ˄ˍˈˌ ˃ʾʰˌ ʰˋˍʽˁʺˌ ˉʶˊʽˇ˔ʺˌ 
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1.2.4 ʆʶ˂ʽˁʺ ˔˖ˊˇʻʷˍʹˋʹ 

ɶ ˉʰˊʰˉʱ˄˖ ˃ʶʻˇʵˇ˂ˇʴʾʰ ʵʾ˄ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ˉˊˇˍʶˊʰʽˈˍʹˍʰ ˋˍˇˎˌ ˇʵʽˁˇˏˌ ˋˎ˄ʵʷˋ˃ˇˎˌ ˉˇˎ ʵʽʰʻʷˍˇˎ˄ ʺʵʹ 

ˇˊʽˇʻʶˍʹ˃ʷ˄ʶˌ ʺ ʶ˂ʶʴ˔ˈ˃ʶ˄ʶˌ ʻʷˋʶʽˌ ˋˍʱʻ˃ʶˎˋʹˌΦ ɶ ʶʴʴˏˍʹˍʰ ˃ʶ ˁʱˉˇʽˇ ˁˈ˃ʲˇ ˃ʶˍʶˉʽʲʾʲʰˋʹˌ ʶʾ˄ʰʽ 

ʽʵʽʰʾˍʶˊʰ ˋʹ˃ʰ˄ˍʽˁʺΣ ˁʰʻ˗ˌ ˇʽ ˋˍʰʻ˃ˇʾ ˒ˈˊˍʽˋʹˌ ʹ˂ʶˁˍˊʽˁ˗˄ ˇ˔ʹ˃ʱˍ˖˄ ʻʶ˖ˊˇˏ˄ˍʰʽ ˃ʷˊˇˌ ʶ˄ˈˌ ˋˎ˄ˇ˂ʽˁˇˏ 

ˋˎʴˁˇʽ˄˖˄ʽʰˁˇˏ ˋˎˋˍʺ˃ʰˍʰ ˉˇˎ ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˍʽˌ ʵʽʰˍˊˇˉʽˁʷˌ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˁʰʽ ʶʾ˄ʰʽ ˋˏ˃˒˖˄ʹ ˃ʶ ˍʽˌ ʰˊ˔ʷˌ 

ˍʹˌ ɰʽ˗ˋʽ˃ʹˌ ɮˋˍʽˁʺˌ ɼʽ˄ʹˍʽˁˈˍʹˍʰˌΦ ʅˍʽˌ ˉʶˊʽˇ˔ʷˌ ˁʰˍˇʽˁʾʰˌΣ ʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ʵʾ˄ʶʽ ˉˊˇˍʶˊʰʽˈˍʹˍʰ ˋʶ ʰˎˍʷˌ 

ˉˇˎ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ʹ ˉˎˁ˄ˈˍʹˍʰ ˁʰʽ ˇʽ ˁʱˍˇʽˁˇʽ ˍˇˎˌ ʵʶ˄ ʵʽʰʻʷˍˇˎ˄ ʽʵʽˈˁˍʹˍʹ ʻʷˋʹ ˋˍʱʻ˃ʶˎˋʺˌ ˁʰʽ ʰˊʱ ʵʶ˄ 

˃ˉˇˊˇˏ˄ ˄ʰ ʶʴˁʰˍʰˋˍʺˋˇˎ˄ ˍˇ ʵʽˁˈ ˍˇˎˌ ˋˏˋˍʹ˃ʰ ˒ˈˊˍʽˋʹˌ ˍˇˎ ˇ˔ʺ˃ʰˍˇˌ ˍˇˎˌΦ ɱʶ˄ʽˁˈˍʶˊʰ ˈ˃˖ˌΣ ʵʾ˄ʶˍʰʽ 

˃ʶʴʰ˂ˏˍʶˊʹ ˉˊˇˍʶˊʰʽˈˍʹˍʰ ˋˍʰ ˋʹ˃ʶʾʰ ʷ˂˅ʹˌ ˍ˖˄ ˃ʶˍʰˁʽ˄ʺˋʶ˖˄ ˉʰˊʱ ˋˍʰ ˋʹ˃ʶʾʰ ʴʷ˄ʶˋʹˌ ˍˇˎˌ ʶ˄ˍˈˌ ˍʹˌ 

ˉˈ˂ʹˌΦ 

ʅ́ ˃ʶʽ˗˄ʶˍʰʽ ˉ˖ˌ ˇˊʽˋ˃ʷ˄ˇʽ ʰˉˈ ˍˇˎˌ ˔˗ˊˇˎˌ ˉˇˎ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˔ˊʶʽʰˋˍˇˏ˄ ʶʽʵʽˁʷˌ 

ʵʽʰ˃ˇˊ˒˗ˋʶʽˌ ˁʰʽ ˍˊˇˉˇˉˇʽʺˋʶʽˌ, ˉ˔ ʰʵʽʰ˃ˈˊ˒˖ˍˇʽ ˔˗ˊˇʽ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʺ˃ʶˊʰ ʴʽʰ ˋˍʱʻ˃ʶˎˋʹΣ 

ˎˉʱˊ˔ˇ˄ˍʶˌ ˔˗ˊˇʽ ˉˇˎ ˔ˊʶʽʱʸˇ˄ˍʰʽ ʰ˄ʰʵʽˇˊʴʱ˄˖ˋʹΣ ʵʽʰˉ˂ʰˍˏ˄ˋʶʽˌ ˉʶʸˇʵˊˇ˃ʾ˖˄ ˁ Φ˂ˉ  

1.2.5 ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

Costa, E. et al. όнлмтύ Ψ{ǳƛǘŀōƭŜ ƭƻŎŀǘƛƻƴǎ ŦƻǊ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎ ŎƘŀǊƎƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴ wƛƻ ŘŜ WŀƴŜƛǊƻΣ .ǊŀȊƛƭΩΣ 

in IEEE Vehicle Power and Propulsion Conference (VPPC). Belfort, France. doi: 10.1109/VPPC.2017.8330964. 

9ǊōŀǒΣ aΦ et al. όнлмуύ ΨhǇǘƛƳŀƭ ǎƛǘƛƴƎ ƻŦ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜ ŎƘŀǊƎƛƴƎ ǎǘŀǘƛƻƴǎΥ ! DL{-based fuzzy Multi-Criteria 

5ŜŎƛǎƛƻƴ !ƴŀƭȅǎƛǎΩΣ Energy, 163, pp. 1017ς1031. doi: 10.1016/j.energy.2018.08.140. 

Heyman, F. et al. όнлмтύ Ψ{Ǉŀǘƛŀƭ ƭƻŀŘ ŦƻǊŜŎŀǎǘƛƴƎ ƻŦ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜ ŎƘŀǊƎƛƴƎ ǳǎƛƴƎ DL{ ŀƴŘ ŘƛŦŦǳǎƛƻƴ ǘƘŜƻǊȅΩΣ 

2017 IEEE PES Innovative Smart Grid Technologies Conference Europe, ISGT-Europe 2017 - Proceedings, pp. 

1ς6. doi: 10.1109/ISGTEurope.2017.8260172. 

Karolemeas, C. et al. (202мύ Ψ5ŜǘŜǊƳƛƴƛƴƎ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ /ƘŀǊƎƛƴƎ {ǘŀǘƛƻƴ [ƻŎŀǘƛƻƴ {ǳƛǘŀōƛƭƛǘȅΥ ! vǳŀƭƛǘŀǘƛǾŜ 

{ǘǳŘȅ ƻŦ DǊŜŜƪ {ǘŀƪŜƘƻƭŘŜǊǎ 9ƳǇƭƻȅƛƴƎ ¢ƘŜƳŀǘƛŎ !ƴŀƭȅǎƛǎ ŀƴŘ !ƴŀƭȅǘƛŎŀƭ IƛŜǊŀǊŎƘȅ tǊƻŎŜǎǎΩΣ Sustainability 

(Switzerland), 13, p. 2298. doi: 10.3390/su13042298. 

Namdeo, A., ¢ƛǿŀǊȅΣ !Φ ŀƴŘ 5ȊƛǳǊƭŀΣ wΦ όнлмпύ Ψ{Ǉŀǘƛŀƭ ǇƭŀƴƴƛƴƎ ƻŦ ǇǳōƭƛŎ ŎƘŀǊƎƛƴƎ Ǉƻƛƴǘǎ ǳǎƛƴƎ Ƴǳƭǘƛ-

ŘƛƳŜƴǎƛƻƴŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ŜŀǊƭȅ ŀŘƻǇǘŜǊǎ ƻŦ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎ ŦƻǊ ŀ Ŏƛǘȅ ǊŜƎƛƻƴΩΣ Technological Forecasting and 

Social Change, 89, pp. 188ς200. doi: 10.1016/j.techfore.2013.08.032. 

Pagani, M. et al. όнлмфύ Ψ¦ǎŜǊ ōŜƘŀǾƛƻǳǊ ŀƴŘ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜ ŎƘŀǊƎƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΥ !ƴ ŀƎŜƴǘ-based model 

ŀǎǎŜǎǎƳŜƴǘΩΣ Applied Energy, 254(May), p. 113680. doi: 10.1016/j.apenergy.2019.113680. 

Yang, Y. and Diez-wƻǳȄΣ !Φ ±Φ όнлмнύ Ψ²ŀƭƪƛƴƎ ŘƛǎǘŀƴŎŜ ōȅ ǘǊƛǇ ǇǳǊǇƻǎŜ ŀƴŘ ǇƻǇǳƭŀǘƛƻƴ ǎǳōƎǊƻǳǇǎΩΣ American 

Journal of Preventive Medicine, 43(1), pp. 11ς19. doi: 10.1016/j.amepre.2012.03.015.  
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2. ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

2.1 ũŮɜɘəɎ ɆŰɞɘɢŮɑŬ 

ɾʶˍʱ ʰˉˈ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˇʵʽˁ˗˄ ˍ˃ʹ˃ʱˍ˖˄ ʴʽʰ ˍʹ˄ ˁʰˍʰ˂˂ʹ˂ˈ˂ʹˍʰ ˍˇˎˌ ˄ʰ ˍˇˉˇʻʶˍʹʻˇˏ˄ ˒ˇˊˍʽˋˍʷˌ 

ɶκʁ ˁʰʽ ʰ˒ˇˏ ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ˇʽ ˎ˒ʽˋˍʱ˃ʶ˄ˇʽ ˒ˇˊˍʽˋˍʷˌ ɶκʁΣ ʰˁˇ˂ˇˏʻʹˋʶ ʹ ʰ˄ʱˉˍˎ˅ʹ ʵˏˇ όнύ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ 

ˋʶ˄ʰˊʾ˖˄ ˖ˌ ˉˊˇˌ ˍʹ˄ ˔˖ˊˇʻʷˍʹˋʺ ˍˇˎˌΦ 

 

ɳʽˁˈ˄ʰ 2-1: ʇ˒ʽˋˍʱ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɶκʁ ̀ ˍˇ ʄ̫ ʻˎ˃˄ˇ  

ʆʰ ˋʶ˄ʱˊʽʰ ˉˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ʶʾ˄ʰʽ ˍʰ ˉʰˊʰˁʱˍ˖Υ 

Á ʆˇ ˉˊ˗ˍˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ʵʾˁʰʽʹ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ʻʷˋʶ˖˄ ˒ˈˊˍʽˋʹˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ʵʺ˃ˇˎ ˃ʶ ʲʱˋʹ 

ˍʹ˄ ʽˋˈˍʽ˃ʹ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˁʰʽ ˍʹ˄ ˉˎˁ˄ˈˍʹˍʰ ˉ˂ʹʻˎˋ˃ˇˏΦ 

Á ʆˇ ʵʶˏˍʶˊˇ ʵʾ˄ʶʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍʽˌ ʶ˃ˉˇˊʽˁʷˌ ˔ˊʺˋʶʽˌΣ ˍˇˎˌ ˉˈ˂ˇˎˌ ʷ˂˅ʹˌ ˁʰʽ ˍˇˎˌ ˁˈ˃ʲˇˎˌ 

˃ʶˍʶˉʽʲʾʲʰˋʹˌΦ 

2.2 ɆŮɜɎɟɘŬ ɉɤɟɞɗɏŰɖůɖɠ 

2.2.1 ʅʶ˄ʱˊʽˇ ɮΥ ɹˋˇˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ 

ʆˇ ʅʶ˄ʱˊʽˇ ɮ ʶˋˍʽʱʸʶʽ ˋˍʹ˄ ʽˋˇˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˋˍʰʻ˃˗˄ ˒ˈˊˍʽˋʹˌ ʶ˄ˍˈˌ ˍ˖˄ ˇˊʾ˖˄ ˍˇˎ ɲʺ˃ˇˎ ˃ʶ ˁˊʽˍʺˊʽˇ 

ˍʹ˄ ʲʷ˂ˍʽˋˍʹ ʴʶ˖ʴˊʰ˒ʽˁʺ ˁʰˍʰ˄ˇ˃ʺΦ 
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ɳʽˁˈ˄ʰ 2-3Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍˇ ʄʷʻˎ˃˄ˇ ς ʅʶ˄ʱˊʽˇ ɮ 
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ɳʽˁˈ˄ʰ 2-4Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍʰ ʃˊʽ˄ʷˌΣ ɮˍˋʽˍˋˈˉˇˎ˂ˇΣ ɰʽˇ˂ʾ ʋʰˊʱˁʽΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌΣ ɱʱ˂˂ˇˌ ς 
ʅʶ˄ʱˊʽˇ ɮ 

 

ɳʽˁˈ˄ʰ 2-5Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍˇ ɱʶˊʱ˄ʽ ς ʅʶ˄ʱˊʽˇ ɮ 
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ɳʽˁˈ˄ʰ 2-6Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍʹ˄ ɳˉʽˋˁˇˉʺ ς ʅʶ˄ʱˊʽˇ ɮ 

 

ɳʽˁˈ˄ʰ 2-7Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍʹ ɱ˖˄ʽʱ ς ʅʶ˄ʱˊʽˇ ɮ 
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ɳʽˁˈ˄ʰ 2-10Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍˇ ɰʽ˂ʰ˄ʵˊʷʵˇς ʅʶ˄ʱˊʽˇ ɮ 

 

ɳʽˁˈ˄ʰ 2-11Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍʰ ɾˎˊʽˇˁʷ˒ʰ˂ʰ ς ʅʶ˄ʱˊʽˇ ɮ 
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ɳʽˁˈ˄ʰ 2-12Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍˇˎˌ ɮˊ˃ʷ˄ˇˎˌ ς ʅʶ˄ʱˊʽˇ ɮ 

 

ɳʽˁˈ˄ʰ 2-13Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍh ʄˇˎˋˋˇˋˉʾˍʽΣ ʋˊ˖˃ˇ˄ʰˋˍʺˊʽ ς ʅʶ˄ʱˊʽˇ ɮ 
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ɳʽˁˈ˄ʰ 2-14Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍʰ ɾʰˊˇˎ˂ʱΣ ɯʵʶ˂ʶ ς ʅʶ˄ʱˊʽˇ ɮ 

 

ɳʽˁˈ˄ʰ 2-15Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍʹ˄ ɼˎˊʽʱ˄˄ ʰ ς ʅʶ˄ʱˊʽˇ ɮ 
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ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ̀ʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
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ɳʽˁˈ˄ʰ 2-16Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍˇ ɮˊˁʱʵʽ ς ʅʶ˄ʱˊʽˇ ɮ 

 

ɳʽˁˈ˄ʰ 2-17Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍʹ˄ ɮˊ˔ʰʾʰ ɳ˂ʶˎʻʷˊ˄ʰς ʅʶ˄ʱˊʽˇ ɮ 

 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 
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ɳʽˁˈ˄ʰ 2-18Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍʰ ʅ˒ʰˁʱˁʽΣ ʅˍʰˎˊ˖˃ʷ˄ˇˌΣ ʋʰ˃ʰ˂ʶˏˊʽΣ ʅˁʰ˂ʷˍʰς ʅʶ˄ʱˊʽˇ ɮ 

 

ɳʽˁˈ˄ʰ 2-19Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍʰ ʆˋʶˋ˃ʷΣ ɮʵʶ˂ʽʰ˄ˈˌ ɼʱ˃ˉˇˌ ς ʅʶ˄ʱˊʽˇ ɮ  

 



ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˎ˄ˇˉˍʽˁʱ ˇʽ ʻʷˋʶʽˌ ˁʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ˒ˇˊˍʽˋˍ˗˄ ˍˇˎ ʅʶ˄ʰˊʾˇˎ ɮΦ 

ʃʾ˄ʰˁʰˌ 2.1Υ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ʅʶ˄ʰˊʾˇˎ ɮ 

Ȼ˖Ȼ ɄɒȾɃɄɉɌ ɉɃɄɃɌɆɉɌ ɂȿɌɁ ɍɎɊɉɌ
ɏɉɋɍɃɌɍɁ 

ȻɋɃɂɆɉɌ
ɏɉɋɍɃɌɍɒɇ 

ɂȿɌȿɃɌ
ɏɉɋɍɃɌɁɌ 
˜ɌɎɇɉɅɉ˝ 

ɂȿɌȿɃɌ
ɏɉɋɍɃɌɁɌ Ƀɐ 

ɂȿɌȿɃɌ
ɏɉɋɍɃɌɁɌ ȻɆȿȻ 

ɐ Ɏ ȿɍɉɌ
ɍɉɊɉɂȿɍɁɌɁɌ 

1 R001 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ⱦɸɽɸʅʂɲɻʓɻɸ 

AC 22kW 2 4 4 0 542953.61 3913462.6 1 

2 R002 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ʉɶʇɲɼʀɴɺʓɾɾɸ 

AC 22kW 1 2 2 0 542825.04 3914155.92 1 

3 R003 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ɇɲʂʋɾɲʃ 

AC 22kW 2 4 4 0 543662.28 3913579.15 1 

4 R004 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ɍʀʈʒʂɲʃ 

AC 22kW 1 2 2 0 542444.51 3913671.68 1 

5 R005 ɋʔɹʆɽɾʀ Ⱦɸɽʀɻʂɲʅʋɲʃ AC 22kW 1 2 2 0 543218.98 3913385.25 1 

6 R006 ɋʔɹʆɽɾʀ Ɍɺɻɶɼɺɲɾʀʎ AC 22kW 1 2 2 0 544111.34 3913375.73 1 

7 R007 ɋʔɹʆɽɾʀ ȿɼɶʆɹɶʂʋɲʃ AC 22kW 1 2 2 0 544540.87 3913483.66 1 

8 R008 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 22kW 1 2 2 0 545388.35 3913670.13 1 

9 R009 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 22kW 2 2 2 0 545867.6 3913732.24 2 

10 R010 ɋʔɹʆɽɾʀ Ȼɽʓɼɹɶɺɲʃ AC 22kW 1 2 2 0 541889.64 3913049.21 2 

11 R011 ɋʔɹʆɽɾʀ Ʉɲʂʑɼʀʆ Ʉʀʆɾ AC 22kW 1 2 2 0 542191.43 3913053.29 2 

12 R012 ɋʔɹʆɽɾʀ Ɋʓʂʀɵʀʃ
Ɍʅɲɽɲɹɺʀʆɵʓɻɸ 

AC 22kW 1 2 2 0 541963.95 3913322.72 2 

13 R013 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
ɇʀɽɲʂʈʋɲʃ 

AC 22kW 1 2 2 0 542464.71 3913877.28 1 

14 R014 ɋʔɹʆɽɾʀ Ʉʀɼʆɽɳɸʅʕʂɺʀ AC 22kW 1 4 4 0 542153.85 3913451.26 1 

15 R015 ɋʔɹʆɽɾʀ Ɇɲʂɻʔɼɼʀʆ AC 22kW 1 2 2 0 543139.87 3912796.39 2 

16 R016 ɋʔɹʆɽɾʀ ȼɼʓʈʀʆ AC 22kW 1 2 2 0 543055.47 3912985.19 1 

17 R017 ɋʔɹʆɽɾʀ Ɋɲʄʅʔʂ AC 22kW 1 2 2 0 543565.85 3913121.41 1 

18 R018 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
ȼɲʂɵɺɾʀɴɺʓɾɾɸ 

AC 22kW 1 2 2 0 543823.02 3913070.32 1 

19 R019 ɋʔɹʆɽɾʀ Ʉɲɼɲʌʅɷʓɻɸ AC 22kW 1 2 2 0 544477.02 3913187.78 2 

20 R020 ɋʔɹʆɽɾʀ ɀʆɽɳʂɲɻʓɻɸ AC 22kW 1 2 2 0 543400.13 3913272.89 1 

21 R021 Ɋɲɾɶʁɺʄʅʕɽɺʀ Ɋɲɾɶʁɺʄʅʕɽɺʀ AC 22kW 1 2 2 0 540956.45 3911950.03 2 

22 R022 Ƚʓɼɼʀʃ Ƚʓɼɼʀʃ AC 22kW 1 2 2 0 540937.41 3911323.43 2 
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24 

23 R023 Ƚɶʂʓɾɺ Ƚɶʂʓɾɺ AC 22kW 1 2 2 0 536139.66 3911738.77 1 

24 R024 ȿʁɺʄɻʀʁʕ ȿʁɺʄɻʀʁʕ AC 22kW 1 2 2 0 530339.07 3909545.62 1 

25 R025 ɋʔɹʆɽɾʀ Ⱦɸɽʀɻʂɲʅʋɲʃ AC 22kW 2 2 2 0 543288.18 3913146.91 1 

26 R026 ɋʔɹʆɽɾʀ Ƚɺɲɽʁʀʆɵʓɻɸ AC 22kW 1 2 2 0 543534.89 3913473.5 1 

27 R027 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ʉʀʆɽʀʆɾɵʀʎʂʀʆ 

AC 22kW 1 2 2 0 542626.35 3913431.43 1 

28 R028 ɋʔɹʆɽɾʀ Ɋɲʁɲɾɺɻʀɼʓʀʆ AC 22kW 1 2 2 0 544138.29 3913030.05 2 

29 R029 ɋʔɹʆɽɾʀ ȼɲʄɺɼʓɻɸ AC 22kW 1 2 2 0 543804.9 3913284.95 1 

30 R030 ɋʔɹʆɽɾʀ ɉɵʆʄʄʔɲ ȿɼʎʅɸ AC 22kW 1 2 2 0 542173.36 3913300.97 1 

31 R031 ɋʔɹʆɽɾʀ ɐɲʅɷɸɽɺʈʓɼɸ
Ƚɺʓɾɾɲʂɸ 

AC 22kW 1 2 2 0 542781.21 3913209.58 1 

32 R032 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 22kW 1 2 2 0 545018.74 3913625.01 1 

33 R033 ɋʔɹʆɽɾʀ ȼɲɳʀʆʂʓɻɸɵʊɾ AC 22kW 1 2 2 0 542715.28 3912917.8 2 

34 R034 ɋʔɹʆɽɾʀ Ȼɾʊɴɶʋʊɾ AC 22kW 1 2 2 0 546254.19 3913301.24 2 

35 R035 ɋʀʆʄʄʀʄʁʋʅɺ ɋʀʆʄʄʀʄʁʋʅɺ AC 22kW 1 2 2 0 544628.8 3909779.36 1 

36 R036 ȼɺʀɼʋ ɐɲʂʓɻɺ ȼɺʀɼʋ ɐɲʂʓɻɺ AC 22kW 2 4 4 0 539657.2 3913042.6 2 

37 R037 Ȼʅʄɺʁʑʁʀʆɼʀ Ȼʅʄɺʁʑʁʀʆɼʀ AC 22kW 1 2 2 0 539154.22 3911844.71 1 

38 R038 ɓɵɶɼɶ ɓɵɶɼɶ AC 22kW 1 2 2 0 550704.87 3912488.28 1 

39 R039 Ȼɵɶɼɺɲɾʑʃ
Ʉʓɽʁʀʃ 

Ȼɵɶɼɺɲɾʑʃ Ʉʓɽʁʀʃ AC 22kW 1 2 2 0 548856.99 3914057.36 2 

40 R040 Ɍʇɲɻʓɻɺ Ɍʇɲɻʓɻɺ AC 22kW 1 2 2 0 552872.96 3914901.98 2 

41 R041 Ɍʅɲʆʂʊɽʔɾʀʃ Ɍʅɲʆʂʊɽʔɾʀʃ AC 22kW 2 2 2 0 553444.56 3915469.9 2 

42 R042 Ɇɲʂʀʆɼʓʃ Ɇɲʂʀʆɼʓʃ AC 22kW 1 2 2 0 549881.81 3911372.15 2 

43 R043 Ɋʂɺɾʔʃ Ɋʂɺɾʔʃ AC 22kW 1 2 2 0 538410.95 3911233.06 1 

44 R044 Ȼʂɻʓɵɺ Ȼʂɻʓɵɺ AC 22kW 2 4 4 0 556982.36 3907324.53 2 

45 R045 ɐɲɽɲɼɶʎʂɺ ɐɲɽɲɼɶʎʂɺ AC 22kW 1 2 2 0 554056.86 3914184.58 2 

46 R046 ȼɺɼɲɾɵʂʔɵʀ ȼɺɼɲɾɵʂʔɵʀ AC 22kW 1 2 2 0 530512.13 3901786.6 2 

47 R047 Ȼʂɴʆʂʀʎʁʀɼɸ Ȼʂɴʆʂʀʎʁʀɼɸ AC 22kW 1 2 2 0 530326.09 3904485.47 2 

48 R048 Ȼʂɽʔɾʀɺ Ȼʂɽʔɾʀɺ AC 22kW 1 2 2 0 541601.65 3906717.34 2 

49 R049 Ɍɻɲɼʔʅɲ Ɍɻɲɼʔʅɲ AC 22kW 1 2 2 0 555358.11 3916253.67 2 

50 R050 ɐʂʊɽʀɾɲʄʅʕʂɺ ɐʂʊɽʀɾɲʄʅʕʂɺ AC 22kW 1 2 2 0 546036.24 3909175.04 2 

51 R051 Ȼʂʈɲʋɲ Ȼʂʈɲʋɲ ȿɼɶʎɹɶʂɾɲ AC 22kW 1 2 2 0 561303.75 3908769.4 2 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ 
ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

25 

ȿɼɶʎɹɶʂɾɲ 

52 R052 Ƚʊɾɺʓ Ƚʊɾɺʓ AC 22kW 1 2 2 0 537936.99 3908717.48 2 

53 R053 ɋʀʎʄʅɺɻɲ ɋʀʎʄʅɺɻɲ AC 22kW 1 2 2 0 533812.42 3904714.3 2 

54 R054 Ʉʆʂɺʓɾɾɲ Ʉʆʂɺʓɾɾɲ AC 22kW 1 2 2 0 554679.01 3910952.39 2 

55 R055 Ɇʆʂɺʀɻʔʇɲɼɲ Ɇʆʂɺʀɻʔʇɲɼɲ AC 22kW 1 2 2 0 527354.42 3901053.92 2 

56 R056 ɍʄɶʄɽʔʃ ɍʄɶʄɽʔʃ AC 22kW 1 2 2 0 548348.02 3913463.14 1 

ɌɎɇɉɅɉ 63 122 122 0 

 



2.2.2  ɴ˃˒ʰˋʹ ˋˍʽˌ ɳ˃ˉˇˊʽˁʷˌ ʋˊʺˋʶʽˌ ϧ ˋˍˇˎˌ ʃˈ˂ˇˎˌ ɴ˂˅ʹˌ 

ʆˇ ʅʶ˄ʱˊʽˇ ɰ ʵʾ˄ʶʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍˇˎˌ ˉˈ˂ˇˎˌ ʷ˂˅ʹˌ ˍˇˎ ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌΦ ʁʽ ˔˗ˊˇʽ ʰˎˍˇʾ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄ ˍʽˌ ʵʹ˃ˈˋʽʶˌ ˎˉʹˊʶˋʾʶˌΣ ˍʰ ʶ˃ˉˇˊʽˁʱ ˁʰˍʰˋˍʺ˃ʰˍʰΣ ˍˇˎˌ ˔˗ˊˇˎˌ ʱʻ˂ʹˋʹˌ 

ˁʰʽ ʰ˄ʰ˕ˎ˔ʺˌΣ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˎʴʶʾʰˌ ˁ˂ˉΦ 

 

ɳʽˁˈ˄ʰ 2-20Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍˇ˄ ɲʺ˃ˇ ʄʶʻˏ˃˄ʹˌ ς ʅʶ˄ʱˊʽˇ . 

 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

27 

 

ɳʽˁˈ˄ʰ 2-21Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ˋˍˇ ʄʷʻˎ˃˄ˇ ς ʅʶ˄ʱˊʽˇ ɰ 

 

ɳʽˁˈ˄ʰ 2-22Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍʰ ʃˊʽ˄ʷˌΣ ɮˍˋʽˍˋˈˉˇˎ˂ˇΣ ɰʽˇ˂ʾ ʋʰˊʱˁʽΣ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɼˊʺˍʹˌΣ 
ɱʱ˂˂ˇˌς ʅʶ˄ʱˊʽˇ . 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

28 

 

ɳʽˁˈ˄ʰ 2-23Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍˇ ɱʶˊʱ˄ʽ ς ʅʶ˄ʱˊʽˇ . 

 

ɳʽˁˈ˄ʰ 2-24Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍʹ˄ ɳˉʽˋˁˇˉʺ ς ʅʶ˄ʱˊʽˇ . 

 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

29 

 

ɳʽˁˈ˄ʰ 2-25Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍˇ ɯʵʶ˂ʶ ς ʅʶ˄ʱˊʽˇ . 

 

ɳʽˁˈ˄ʰ 2-26Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍˇ˄ ɮʵʶ˂ʽʰ˄ˈ ɼʱ˃ˉˇ ς ʅʶ˄ʱˊʽˇ . 

 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

30 

 

ɳʽˁˈ˄ʰ 2-27Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍʰ ʅ˒ʰˁʱˁʽΣ ʅˍʰˎˊ˖˃ʷ˄ˇˌΣ ʅˁʰ˂ʷˍʰς ʅʶ˄ʱˊʽˇ . 

 

ɳʽˁˈ˄ʰ 2-28Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍˇ ɮˊˁʱʵʽς ʅʶ˄ʱˊʽˇ . 

 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

31 

 

ɳʽˁˈ˄ʰ 2-29Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍʹ˄ ʃʰˊʰ˂ʾʰ ɳˉʽˋˁˇˉʺˌς ʅʶ˄ʱˊʽˇ . 

 

ɳʽˁˈ˄ʰ 2-30Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍˇˎˌ ɮ́ ˃̫˄ ˇˎˌ ς ʅʶ˄ʱˊʽˇ . 

 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

32 

 

ɳʽˁˈ˄ʰ 2-31Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍʹ˄ ɮˊ˔ʰʾʰ ɳ˂ʶˏ̒ʶ́ ˄ʰ ς ʅʶ˄ʱˊʽˇ . 

 

ɳʽˁˈ˄ʰ 2-32Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍʹ˄ ɮˊʴˎˊˇˏˉˇ˂ʹ ς ʅʶ˄ʱˊʽˇ . 

 



ʃʾ˄ʰˁʰˌ 2.2Υ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ʅʶ˄ʰˊʾˇˎ . 

Ȼ˖Ȼ ɄɒȾɃɄɉɌ ɉɃɄɃɌɆɉɌ ɂȿɌɁ ɍɎɊɉɌ
ɏɉɋɍɃɌɍɁ 

ȻɋɃɂɆɉɌ
ɏɉɋɍɃɌɍɒɇ 

ɂȿɌȿɃɌ
ɏɉɋɍɃɌɁɌ 
˜ɌɎɇɉɅɉ˝ 

ɂȿɌȿɃɌ
ɏɉɋɍɃɌɁɌ Ƀɐ 

ɂȿɌȿɃɌ
ɏɉɋɍɃɌɁɌ ȻɆȿȻ 

ɐ Ɏ ȿɍɉɌ
ɍɉɊɉɂȿɍɁɌɁɌ 

1 R001 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ⱦɸɽɸʅʂɲɻʓɻɸ 

AC 22kW 2 4 4 0 542953.61 3913462.6 1 

2 R002 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ʉɶʇɲɼʀɴɺʓɾɾɸ 

AC 22kW 2 4 4 0 542825.04 3914155.92 1 

3 R003 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ɇɲʂʋɾɲʃ 

AC 22kW 2 4 4 0 543662.28 3913579.15 1 

4 R004 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ɍʀʈʒʂɲʃ 

AC 22kW 1 2 2 0 542444.51 3913671.68 1 

5 R005 ɋʔɹʆɽɾʀ Ⱦɸɽʀɻʂɲʅʋɲʃ AC 22kW 1 2 2 0 543218.98 3913385.25 1 

6 R006 ɋʔɹʆɽɾʀ Ɍɺɻɶɼɺɲɾʀʎ AC 22kW 1 2 2 0 544111.34 3913375.73 1 

7 R007 ɋʔɹʆɽɾʀ ȿɼɶʆɹɶʂʋɲʃ AC 22kW 1 2 2 0 544540.87 3913483.66 1 

8 R008 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 22kW 1 2 2 0 545388.35 3913670.13 1 

9 R009 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 22kW 2 4 4 0 545867.6 3913732.24 1 

10 R010 ɋʔɹʆɽɾʀ Ɋʓʂʀɵʀʃ
Ɍʅɲɽɲɹɺʀʆɵʓɻɸ 

AC 22kW 1 2 2 0 541963.95 3913322.72 1 

11 R011 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
ɇʀɽɲʂʈʋɲʃ 

AC 22kW 1 2 2 0 542464.71 3913877.28 1 

12 R012 ɋʔɹʆɽɾʀ Ʉʀɼʆɽɳɸʅʕʂɺʀ AC 22kW 2 4 4 0 542153.85 3913451.26 1 

13 R013 ɋʔɹʆɽɾʀ Ɋɲʄʅʔʂ AC 22kW 1 2 2 0 543565.85 3913121.41 2 

14 R014 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
ȼɲʂɵɺɾʀɴɺʓɾɾɸ 

AC 22kW 1 2 2 0 543823.02 3913070.32 1 

15 R015 ɋʔɹʆɽɾʀ ɀʆɽɳʂɲɻʓɻɸ AC 22kW 1 2 2 0 543400.13 3913272.89 1 

16 R016 Ɋɲɾɶʁɺʄʅʕɽɺʀ Ɋɲɾɶʁɺʄʅʕɽɺʀ AC 22kW 1 2 2 0 540956.45 3911950.03 1 

17 R017 Ƚʓɼɼʀʃ Ƚʓɼɼʀʃ AC 22kW 1 2 2 0 540937.41 3911323.43 1 

18 R018 Ƚɶʂʓɾɺ Ƚɶʂʓɾɺ AC 22kW 1 2 2 0 536139.66 3911738.77 2 

19 R019 ȿʁɺʄɻʀʁʕ ȿʁɺʄɻʀʁʕ AC 22kW 1 2 2 0 530339.07 3909545.62 2 

20 R020 Ⱦɸɽʀɻʂɲʅʋɲʃ Ⱦɸɽʀɻʂɲʅʋɲʃ AC 22kW 2 4 4 0 543288.18 3913146.91 1 

21 R021 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ʉʀʆɽʀʆɾɵʀʎʂʀʆ 

AC 22kW 1 2 2 0 542626.35 3913431.43 1 

22 R022 ɋʔɹʆɽɾʀ ȼɲʄɺɼʓɻɸ AC 22kW 1 2 2 0 543804.9 3913284.95 1 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ 
ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 
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23 R023 ɋʔɹʆɽɾʀ ɉɵʆʄʄʔɲ ȿɼʎʅɸ AC 22kW 1 2 2 0 542173.36 3913300.97 2 

24 R024 ɋʔɹʆɽɾʀ ɐɲʅɷɸɽɺʈʓɼɸ
Ƚɺʓɾɾɲʂɸ 

AC 22kW 1 2 2 0 542781.21 3913209.58 1 

25 R025 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 22kW 1 2 2 0 545018.74 3913625.01 1 

26 R026 ȼɺʀɼʋ ɐɲʂʓɻɺ ȼɺʀɼʋ ɐɲʂʓɻɺ AC 22kW 3 6 6 0 539657.2 3913042.6 1 

27 R027 Ȼʅʄɺʁʑʁʀʆɼʀ Ȼʅʄɺʁʑʁʀʆɼʀ AC 22kW 1 2 2 0 539154.22 3911844.71 1 

28 R028 ɓɵɶɼɶ ɓɵɶɼɶ AC 22kW 1 2 2 0 550704.87 3912488.28 1 

29 R029 Ȼɵɶɼɺɲɾʑʃ
Ʉʓɽʁʀʃ 

Ȼɵɶɼɺɲɾʑʃ Ʉʓɽʁʀʃ AC 22kW 1 2 2 0 548856.99 3914057.36 1 

30 R030 Ɍʇɲɻʓɻɺ Ɍʇɲɻʓɻɺ AC 22kW 1 2 2 0 552872.96 3914901.98 1 

31 R031 Ɍʅɲʆʂʊɽʔɾʀʃ Ɍʅɲʆʂʊɽʔɾʀʃ AC 22kW 1 2 2 0 553444.56 3915469.9 1 

32 R032 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ⱦɺɻɲʄʅɺɻʀʎ
Ɇɶɴʓʂʀʆ 

AC 22kW 1 1 1 0 542436.94 3913582.81 1 

33 R033 Ȼʂɻʓɵɺ Ȼʂɻʓɵɺ AC 22kW 2 4 4 0 556982.36 3907324.53 1 

34 R034 Ɋɲʂɲɼʋɲ
ȿʁɺʄɻʀʁʕʃ 

Ɋɲʂɲɼʋɲ ȿʁɺʄɻʀʁʕʃ AC 22kW 1 2 2 0 530741.43 3911659.18 1 

35 R035 Ȼʂɽʔɾʀɺ Ȼʂɽʔɾʀɺ AC 22kW 1 2 2 0 541601.65 3906717.34 2 

36 R036 Ɍɻɲɼʔʅɲ Ɍɻɲɼʔʅɲ AC 22kW 1 2 2 0 555358.11 3916253.67 1 

37 R037 Ȼʂʈɲʋɲ
ȿɼɶʎɹɶʂɾɲ 

Ȼʂʈɲʋɲ ȿɼɶʎɹɶʂɾɲ AC 22kW 1 2 2 0 561303.75 3908769.4 2 

38 R038 Ȼʂɴʆʂʀʎʁʀɼɸ Ȼʂɴʆʂʀʎʁʀɼɸ AC 22kW 1 2 2 0 530326.09 3904485.47 2 

ɌɎɇɉɅɉ 47 93 93 0 

 

 



2.3 ɉɤɟɞɗɏŰɖůɖ ɆŰŬɗɛɩɜ 

2.3.1 ʅˍʰʻ˃ˇʾ ʊˈˊˍʽˋʹˌ ʴʽʰ ɹʋ 

ɱʽʰ ˍʹ˄ ˇˊʽˋˍʽˁʺ ˔˖ˊˇʻʷˍʹˋʹ ˍ˖˄ ˋˍʰʻ˃˗˄ ˒ˈˊˍʽˋʹˌ ˃ ʶˍʱ ˁʰʽ ˍʽˌ ʵʽʰʲˇˎ˂ʶˏˋʶʽˌ ˃ʶ ˍˇˎˌ ʰˊ˃ˈʵʽˇˎˌ ˒ˇˊʶʾˌ 

ʰ˂˂ʱ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʵʽʰʵʽˁˍˎʰˁʺˌ ʵʽʰʲˇˏ˂ʶˎˋʹˌ ʶˉʽ˂ʷ˔ʻʹˁʶ ʷ˄ʰˌ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍ˖˄ ˋʶ˄ʰˊʾ˖˄ ɮ 

ˁʰʽ ɰΦ ɳʽʵʽˁˈˍʶˊʰ ˍˇ сл҈ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶ˅ˎˉʹˊʶˍʶʾ ˉʶˊʽˇ˔ʷˌ ˎ˕ʹ˂ʺˌ ʶ˃ˉˇˊʽˁˈˍʹˍʰˌ ˁʰʽ ˍˇ пл҈ 

ˉʶˊʽˇ˔ʷˌ ˁʰˍˇʽˁʽʱˌΦ 

ɮ˅ʾʸʶʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˒ˇˊˍʽˋˍʷˌ ˉˇˎ ʶ˅ˎˉʹˊʶˍˇˏ˄ ʵˏˇ ˇ˔ʺ˃ʰˍʰ  όʵˏˇ ˉʰˊˇ˔ʷˌ ʰ˄ʱ 

˒ˇˊˍʽˋˍʺύ ˃ʶ ˋˁˇˉˈ ˍˇ ˔ʰ˃ʹ˂ˈˍʶˊˇ ˁˈˋˍˇˌ ˎˉˇʵˇ˃ʺˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʵʹ˃ˈˋʽˇˎ ˔˗ˊˇˎΦ 

ʁʽ ˍʶ˔˄ʽˁʷˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˁʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ˒ˇˊˍʽˋˍ˗˄ ʻʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇ 

ʃʰˊʰʵˇˍʷˇ ʃоΦ 

 

ɳʽˁˈ˄ʰ 2-33Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍˇ˄ ɲʺ˃ˇ ʄʶʻˏ˃˄ʹˌ ς ʁˊʽˋˍʽˁˈ ʅʶ˄ʱˊʽˇ 
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ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 
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ɳʽˁˈ˄ʰ 2-34Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ˋˍˇ ʄʷʻˎ˃˄ˇ ς ʁˊʽˋˍʽˁˈ ʅʶ˄ʱˊʽˇ  

ɮˁˍʾ˄ʰ ɳˉʽˊˊˇʺˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ʰˁˍʾ˄ʰ ʶˉʽˊˊˇʺˌ ˁʱʻʶ ˋˍʰʻ˃ˇˏ ˒ˈˊˍʽˋʹˌΦ ɶ ʰˁˍʾ˄ʰ ʰˎˍʺ ˇˊʾʸʶˍʰʽ ˋˍʰ 

500л˃ΦΣ ʹ ˇˉˇʾʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ʰˉˇʵʶˁˍˈ ˈˊʽˇ ˉʶˊˉʰˍʺ˃ʰˍˇˌ ʴʽʰ ˃ʶˍʶˉʽʲʾʲʰˋʹ ˋʶ ɾʷˋʰ ɾʰʸʽˁʺˌ 

ɾʶˍʰ˒ˇˊʱˌΣ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ˍʹ˄ ˉˊˈˋʲʰˋʹ ˃ʶ ˉʶʸʺ ˃ʶˍʰˁʾ˄ʹˋʹ ʺ ˉˇʵʺ˂ʰˍˇ ˋʶ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˔˗ˊˇˎˌ 

ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ʶ˃ˉˇˊʽˁʷˌ ˔ˊʺˋʶʽˌΦ 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ̀ʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 
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ɳʽˁˈ˄ʰ 2-35Υ ɵ˗˄ʹ ɳˉʽˊˊˇʺˌ ʅˍʰʻ˃˗˄ ʊˈˊˍʽˋʹˌ ς ɲʺ˃ˇˌ ʄʶʻˏ˃˄ʹˌ 

 

 

 

 

 

 

 

 

 

 

 



ʃʾ˄ʰˁʰˌ 2.3Υ ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ɹʋ ʁˊʽˋˍʽˁˇˏ ʅʶ˄ʰˊʾˇˎ  

Ȼ˖Ȼ ɄɒȾɃɄɉɌ ɉɃɄɃɌɆɉɌ ɂȿɌɁ ɍɎɊɉɌ
ɏɉɋɍɃɌɍɁ 

ȻɋɃɂɆɉɌ
ɏɉɋɍɃɌɍɒɇ 

ɂȿɌȿɃɌ
ɏɉɋɍɃɌɁɌ 
˜ɌɎɇɉɅɉ˝ 

ɂȿɌȿɃɌ
ɏɉɋɍɃɌɁɌ Ƀɐ 

ɂȿɌȿɃɌ
ɏɉɋɍɃɌɁɌ
ȻɆȿȻ 

ɐ Ɏ ȿɍɉɌ
ɍɉɊɉɂȿɍɁɌɁɌ 

1 R001 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ⱦɸɽɸʅʂɲɻʓɻɸ 

AC 22kW 2 4 4 0 542953.61 3913462.6 1 

2 R002 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ʉɶʇɲɼʀɴɺʓɾɾɸ 

AC 22kW 2 4 4 0 542825.04 3914155.92 1 

3 R003 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ɇɲʂʋɾɲʃ 

AC 22kW 1 2 2 0 543662.28 3913579.15 1 

4 R004 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ɍʀʈʒʂɲʃ 

AC 22kW 2 4 4 0 542444.51 3913671.68 1 

5 R005 ɋʔɹʆɽɾʀ Ⱦɸɽʀɻʂɲʅʋɲʃ AC 22kW 1 2 2 0 543218.98 3913385.25 1 

6 R006 ɋʔɹʆɽɾʀ Ɍɺɻɶɼɺɲɾʀʎ AC 22kW 1 2 2 0 544111.34 3913375.73 1 

7 R007 ɋʔɹʆɽɾʀ ȿɼɶʆɹɶʂʋɲʃ AC 22kW 1 2 2 0 544540.87 3913483.66 1 

8 R008 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 22kW 1 2 2 0 545388.35 3913670.13 1 

9 R009 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 22kW 2 4 4 0 545867.6 3913732.24 1 

10 R010 ɋʔɹʆɽɾʀ Ȼɽʓɼɹɶɺɲʃ AC 22kW 1 2 2 0 541889.64 3913049.21 2 

11 R011 ɋʔɹʆɽɾʀ Ʉɲʂʑɼʀʆ Ʉʀʆɾ AC 22kW 1 2 2 0 542191.43 3913053.29 2 

12 R012 ɋʔɹʆɽɾʀ Ɋʓʂʀɵʀʃ
Ɍʅɲɽɲɹɺʀʆɵʓɻɸ 

AC 22kW 1 2 2 0 541963.95 3913322.72 1 

13 R013 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
ɇʀɽɲʂʈʋɲʃ 

AC 22kW 1 2 2 0 542464.71 3913877.28 1 

14 R014 ɋʔɹʆɽɾʀ Ʉʀɼʆɽɳɸʅʕʂɺʀ AC 22kW 1 2 2 0 542153.85 3913451.26 1 

15 R015 ɋʔɹʆɽɾʀ Ɇɲʂɻʔɼɼʀʆ AC 22kW 1 2 2 0 543139.87 3912796.39 2 

16 R016 ɋʔɹʆɽɾʀ ȼɼʓʈʀʆ AC 22kW 1 2 2 0 543055.47 3912985.19 1 

17 R017 ɋʔɹʆɽɾʀ Ɋɲʄʅʔʂ AC 22kW 1 2 2 0 543565.85 3913121.41 2 

18 R018 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
ȼɲʂɵɺɾʀɴɺʓɾɾɸ 

AC 22kW 1 2 2 0 543823.02 3913070.32 1 

19 R019 ɋʔɹʆɽɾʀ Ʉɲɼɲʌʅɷʓɻɸ AC 22kW 1 2 2 0 544477.02 3913187.78 2 

20 R020 ɋʔɹʆɽɾʀ ɀʆɽɳʂɲɻʓɻɸ AC 22kW 1 2 2 0 543400.13 3913272.89 1 

21 R021 Ɋɲɾɶʁɺʄʅʕɽɺʀ
Ʉʂʕʅɸʃ 

Ɋɲɾɶʁɺʄʅʕɽɺʀ AC 22kW 2 4 4 0 540956.45 3911950.03 1 

22 R022 Ƚʓɼɼʀʃ Ƚʓɼɼʀʃ AC 22kW 1 2 2 0 540937.41 3911323.43 1 

23 R023 Ƚɶʂʓɾɺ Ƚɶʂʓɾɺ AC 22kW 1 2 2 0 536139.66 3911738.77 1 
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24 R024 ȿʁɺʄɻʀʁʕ ȿʁɺʄɻʀʁʕ AC 22kW 1 2 2 0 530339.11 3909545.66 1 

25 R025 ɋʔɹʆɽɾʀ Ⱦɸɽʀɻʂɲʅʋɲʃ AC 22kW 1 2 2 0 543288.18 3913146.91 1 

26 R026 ɋʔɹʆɽɾʀ Ƚɺɲɽʁʀʆɵʓɻɸ AC 22kW 1 2 2 0 543534.89 3913473.5 1 

27 R027 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ʉʀʆɽʀʆɾɵʀʎʂʀʆ 

AC 22kW 1 2 2 0 542626.35 3913431.43 1 

28 R028 ɋʔɹʆɽɾʀ Ɋɲʁɲɾɺɻʀɼʓʀʆ AC 22kW 1 2 2 0 544138.29 3913030.05 2 

29 R029 ɋʔɹʆɽɾʀ ȼɲʄɺɼʓɻɸ AC 22kW 1 2 2 0 543804.9 3913284.95 1 

30 R030 ɋʔɹʆɽɾʀ ɉɵʆʄʄʔɲ ȿɼʎʅɸ AC 22kW 1 2 2 0 542173.36 3913300.97 2 

31 R031 ɋʔɹʆɽɾʀ ɐɲʅɷɸɽɺʈʓɼɸ
Ƚɺʓɾɾɲʂɸ 

AC 22kW 1 2 2 0 542781.21 3913209.58 1 

32 R032 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 22kW 1 2 2 0 545018.74 3913625.01 1 

33 R033 ɋʔɹʆɽɾʀ ȼɲɳʀʆʂʓɻɸɵʊɾ AC 22kW 1 2 2 0 542715.28 3912917.8 2 

34 R034 ɋʔɹʆɽɾʀ Ȼɾʊɴɶʋʊɾ AC 22kW 1 2 2 0 546254.21 3913301.2 2 

35 R035 ɋʀʆʄʄʀʄʁʋʅɺ ɋʀʆʄʄʀʄʁʋʅɺ AC 22kW 1 2 2 0 544628.8 3909779.36 1 

36 R036 ȼɺʀɼʋ ɐɲʂʓɻɺ ȼɺʀɼʋ ɐɲʂʓɻɺ AC 22kW 2 4 4 0 539657.2 3913042.6 1 

37 R037 Ȼʅʄɺʁʑʁʀʆɼʀ Ȼʅʄɺʁʑʁʀʆɼʀ AC 22kW 1 2 2 0 539154.22 3911844.71 1 

38 R038 ɓɵɶɼɶ ɓɵɶɼɶ AC 22kW 1 2 2 0 550704.87 3912488.28 1 

39 R039 Ȼɵɶɼɺɲɾʑʃ Ʉʓɽʁʀʃ Ȼɵɶɼɺɲɾʑʃ Ʉʓɽʁʀʃ AC 22kW 1 2 2 0 548856.99 3914057.36 1 

40 R040 Ɍʇɲɻʓɻɺ Ɍʇɲɻʓɻɺ AC 22kW 1 2 2 0 552872.96 3914901.98 1 

41 R041 Ɍʅɲʆʂʊɽʔɾʀʃ Ɍʅɲʆʂʊɽʔɾʀʃ AC 22kW 2 4 4 0 553444.56 3915469.9 1 

42 R042 Ɇɲʂʀʆɼʓʃ Ɇɲʂʀʆɼʓʃ AC 22kW 1 2 2 0 549881.81 3911372.15 2 

43 R043 Ɋʂɺɾʔʃ Ɋʂɺɾʔʃ AC 22kW 1 2 2 0 538410.95 3911233.06 1 

44 R044 Ȼʂɻʓɵɺ Ȼʂɻʓɵɺ AC 22kW 2 4 4 0 556982.32 3907324.49 1 

45 R045 ɐɲɽɲɼɶʎʂɺ ɐɲɽɲɼɶʎʂɺ AC 22kW 1 2 2 0 554056.84 3914184.62 2 

46 R046 ȼɺɼɲɾɵʂʔɵʀ ȼɺɼɲɾɵʂʔɵʀ AC 22kW 1 2 2 0 530512.12 3901786.57 2 

47 R047 Ȼʂɴʆʂʀʎʁʀɼɸ Ȼʂɴʆʂʀʎʁʀɼɸ AC 22kW 1 2 2 0 530326.05 3904485.48 2 

48 R048 Ȼʂɽʔɾʀɺ Ȼʂɽʔɾʀɺ AC 22kW 1 2 2 0 541601.67 3906717.36 2 

49 R049 Ɍɻɲɼʔʅɲ Ɍɻɲɼʔʅɲ AC 22kW 1 2 2 0 555358.15 3916253.64 1 

50 R050 ɐʂʊɽʀɽʀɾɲʄʅʕʂɺ ɐʂʀɽʀɾɲʄʅʕʂɺ AC 22kW 1 2 2 0 546036.23 3909175.06 2 

51 R051 Ȼʂʈɲʋɲ ȿɼɶʎɹɶʂɾɲ Ȼʂʈɲʋɲ ȿɼɶʎɹɶʂɾɲ AC 22kW 1 2 2 0 561303.74 3908769.44 2 

52 R052 Ƚʊɾɺʓ Ƚʊɾɺʓ AC 22kW 1 2 2 0 537936.96 3908717.49 2 

53 R053 ɋʀʎʄʅɺɻɲ ɋʀʎʄʅɺɻɲ AC 22kW 1 2 2 0 533812.4 3904714.27 2 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ 
ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 
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54 R054 Ʉʆʂɺʓɾɾɲ Ʉʆʂɺʓɾɾɲ AC 22kW 1 2 2 0 554682.85 3910944.88 2 

55 R055 Ɇʆʂɺʀɻʔʇɲɼɲ Ɇʆʂɺʀɻʔʇɲɼɲ AC 22kW 1 2 2 0 527354.21 3901051.78 2 

56 R056 ɍʄɶʄɽʔʃ ɍʄɶʄɽʔʃ AC 22kW 1 2 2 0 548343.06 3913461.5 1 

57 R057 Ɋɲʂɲɼʋɲ ȿʁɺʄɻʀʁʕʃ Ɋɲʂɲɼʋɲ ȿʁɺʄɻʀʁʕʃ AC 22kW 1 2 2 0 530741.43 3911659.21 1 

58 R058 ɋʔɹʆɽɾʀ Ⱦɸɽʀʅɺɻʑʃ ʈʒʂʀʃ
ʄʅʓɹɽɶʆʄɸʃ
Ⱦɺɻɲʄʅɺɻʀʎ
Ɇɶɴʓʂʀʆ 

AC 22kW 1 2 2 0 542436.94 3913582.81 1 

ɌɎɇɉɅɉ 66 132 132 0 



2.3.2 ʅˍʰʻ˃ˇʾ ʊˈˊˍʽˋʹˌ ʴʽʰ ʁ˔ʺ˃ʰˍʰ ɳɲʋ όʆʰ˅ʾύ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʱˊʻˊˇ му ˍˇˎ ɿΦ птмлκнлнл όʋ˖ˊˇʻʷˍʹˋʹ ˔˗ˊ˖˄ ˋˍʱˋʹˌ κ ˋˍʱʻ˃ʶˎˋʹˌ όˉʽʱˍˋʶˌύ ɳΦɲΦʋΦ ς 

ʆɮʀɹ ˇ˔ʹ˃ʱˍ˖˄ ˃ʶ ˋʹ˃ʶʾʰ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁύΥ 

- ˋˍʽˌ ʷʵˊʶˌ - ɻ ʽˇʽˁʹˍʽˁʷˌ ˃ˇ˄ʱʵʶˌΣ ˈˉˇˎ ˁˎˁ˂ˇ˒ˇˊˇˏ˄ ʰ˃ʽʴ˗ˌ ʹ˂ʶˁˍˊʽˁʱ ʺ ˎʲˊʽʵʽˁʱ ʹ˂ʶˁˍˊʽˁʱ 

ʶˉʽʲʰˍʽˁʱ ˇ˔ʺ˃ʰˍʰ ʶ˅˖ˍʶˊʽˁʺˌ ˒ˈˊˍʽˋʹˌ ʵʹ˃ˈˋʽʰˌ ˔ˊʺˋʹˌ όɳΦɲΦʋΦ- ʆɮʀɹύ ˃ʶ ʶˁˉˇ˃ˉʷˌ ˊˏˉ˖˄ ʷ˖ˌ рл 

ʴˊΦ /нhκ˔˂˃ΦΣ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ˁʰʻˇˊʾʸˇ˄ˍʰʽ ˔˗ˊˇʽ ˋˍʱˋʹˌκˋˍʱʻ˃ʶˎˋʹˌ όˉʽʱˍˋʶˌύ ˃ʶ ˍʽˌ ʰˉʰʽˍˇˏ˃ʶ˄ʶˌ 

ˎˉˇʵˇ˃ʷˌ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ ʴʽʰ ˔ˊʺˋʹ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʰˉˈ ʰˎˍʱΣ ʰˉʰʴˇˊʶˎ˃ʷ˄ʹˌ ˍʹˌ 

˔ˊʹˋʽ˃ˇˉˇʾʹˋʺˌ ˍˇˎˌ ʰˉˈ ɳΦɲΦʋΦ-ʆɮʀɹ ˃ʶ ʱ˂˂ʹ ˉʹʴʺ ʶ˄ʷˊʴʶʽʰˌΦ 

- ʅˍˇˎˌ ˔˗ˊˇˎˌ ˋˍʱˋʹˌκˋˍʱʻ˃ʶˎˋʹˌ όˉʽʱˍˋʶˌύ ɳΦɲΦʋΦ- ʆɮʀɹ ˇ˔ʹ˃ʱˍ˖˄ ˉˇˎ ˉˊˇˇˊʾʸˇ˄ˍʰʽ ʴʽʰ ˃ʽˁˍʺ 

˔ˊʺˋʹΣ ʺˍˇʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁʰʽ ʰˉˈ ɳΦɲΦʋΦ-ʆɮʀɹ ˃ʶ ʱ˂˂ʹ ˉʹʴʺ ʶ˄ʷˊʴʶʽʰˌΣ ˍʰ ʰ˃ʽʴ˗ˌ ʹ˂ʶˁˍˊʽˁʱ ʺ 

ˎʲˊʽʵʽˁʱ ʹ˂ʶˁˍˊʽˁʱ ɳΦɲΦʋΦ-ʆɮʀɹ ˇ˔ʺ˃ʰˍʰ ʶ˅˖ˍʶˊʽˁʺˌ ˒ˈˊˍʽˋʹˌ ˃ʶ ʶˁˉˇ˃ˉʷˌ ˊˏˉ˖˄ ʷ˖ˌ рл ʴˊΦ 

/hнκ˔˂˃Φ ˉʰʾˊ˄ˇˎ˄ ʻʷˋʹ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ˋʶʽˊʱ ˉˊˇˋʷ˂ʶˎˋʺˌ ˍˇˎˌΦ ɱʽʰ ˍʹ˄ ˒ˈˊˍʽˋʹ ˍ˖˄ ʰ˄˖ˍʷˊ˖ 

ˇ˔ʹ˃ʱˍ˖˄Σ ˋˍˇˎˌ ˔˗ˊˇˎˌ ʰˎˍˇˏˌ ˁʰʻˇˊʾʸʶˍʰʽ ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˃ʾʰ όмύ ʻʷˋʹ ʰˉˇˁ˂ʶʽˋˍʽˁʺˌ 

˔ˊʺˋʹˌ ʰˉˈ ʰ˃ʽʴ˗ˌ ʹ˂ʶˁˍˊʽˁʱ ʺ ˎʲˊʽʵʽˁʱ ʹ˂ʶˁˍˊʽˁʱ ɳΦɲΦʋΦ-ʆɮʀɹ ˇ˔ʺ˃ʰˍʰ ʶ˅˖ˍʶˊʽˁʺˌ ˒ˈˊˍʽˋʹˌ ˃ʶ 

ʶˁˉˇ˃ˉʷˌ ˊˏˉ˖˄ ʷ˖ˌ рл ʴˊΦ /hн κ˔˂˃ΦΣ ˃ʶ ˋʹ˃ʶʾˇ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ ʴʽʰ ˁʱʻʶ ˉʷ˄ˍʶ όрύ ʻʷˋʶʽˌ 

ɳΦɲΦʋΦ-ʆɮʀɹ ˇ˔ʹ˃ʱˍ˖˄ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ʻʷˋʶ˖˄Σ ʹ ˇˉˇʾʰ ˇˊʽˇʻʶˍʶʾˍʰʽ ˃ʶ ˁʰˍʱ˂˂ʹ˂ʹ 

ˋʺ˃ʰ˄ˋʹ ˁʰʽ ʵʽʰʴˊʱ˃˃ʽˋʹΦ ɳ˒ˈˋˇ˄ ˋˍˇˎˌ ʶ˄ ˂ˈʴ˖ ˔˗ˊˇˎˌ ˋˍʱʻ˃ʶˎˋʹˌ ˎˉʱˊ˔ˇˎ˄ ˂ʽʴˈˍʶˊʶˌ ˍ˖˄ 

ˉʷ˄ˍʶ όрύ ʻʷˋʶ˖˄Σ ʹ ˔˖ˊˇʻʷˍʹˋʹ ʴʾ˄ʶˍʰʽ ˃ʶ ˁˊʽˍʺˊʽˇ ˍʹ˄ ʶ˄ ʴʷ˄ʶʽ ˔˖ˊʹˍʽˁˈˍʹˍʱ ˍˇˎˌΦ 

- ʅˍʰ ˋʹ˃ʶʾʰ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ ˍ˖˄ ʵˏˇ ˉʰˊʰˉʱ˄˖ ˉʶˊʽˉˍ˗ˋʶ˖˄ ʰˉʰʴˇˊʶˏʶˍʰʽ ˊʹˍʱ ˄ʰ ˒ˇˊˍʾʸˇˎ˄ 

ʱ˂˂ʰ ɶκʁ ʶˁˍˈˌ ʰˉˈ ɳΦɲΦʋΦ-ʆɮʀɹΦ 

ʁʽ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ʻʷˋʶʽˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˎ˒ʽˋˍʱ˃ʶ˄ʶˌ ˉʽʱˍˋʶˌ ˍʰ˅ʾΥ 

- ɮύ ˋˍʹ˄ ʅˁʰ˂ʷˍʰ 

- ɰύ ˋˍʹ˄ ˇʵˈ ɲʹ˃ʹˍˊʰˁʱˁʹ 

- ɱύ ˋˍʹ˄ ʃ˂ʰˍʶʾʰ ɮʴ˄˗ˋˍˇˎ ʅˍˊʰˍʽ˗ˍʹ 

-             ɲύ ˋˍʹ˄ ˇʵˈ ɳ˂Φ ɰʶ˄ʽʸʷ˂ˇˎ 

-             ɳύ ˋˍʹ˄ ˉ˂ʰˍʶʾʰ п ɾʰˊˍˏˊ˖˄ 

-            ʅʆύ ˋˍʹ˄ ˇʵˈ ɯˊʹ ɰʶ˂ˇˎ˔ʽ˗ˍʹ 

-             ɵύ ˋˍʰ ɼʆɳɽ 

-             ɶύ ˋˍˇ˄ ɮʵʶ˂ʽʰ˄ˈ ɼʱ˃ˉˇ 

-             ɸύ ˋˍʹ˄ ˇʵˈ ɿʽˁˇ˃ʺʵʶʽʰˌ 

ʃʾ˄ʰˁʰˌ 2.4: ɸʷˋʶʽˌ ʊˈˊˍʽˋʹˌ ʆʰ˅ʾ 

ǡ/ǡ ǪǸǤǩǪǯǲ OIKǩǲǬǯǲ Ǩǥǲǧ ǳǴǰǯǲ  

ǵǯǱǳǩǲǳǧ 

ǡǱǩǨǬǯǲ 

ǵǯǱǳǩǲǳǸǭ 

Ǩǥǲǥǩǲ 

ǵǯǱǳǩǲǧǲ 

Ƕ Ǵ ǥǳǯǲ 

ǳǯǰǯǨǥǳǧǲǧǲ 

1 ɍȻɐʴʵ Ɍɻɲɼʔʅɲ Ɍɻɲɼʔʅɲ DC 
50kW 

1 1 554997.79 3916023.56 2 

2 ɍȻɐʴʶ ɋʔɹʆɽɾʀ Ⱦɸɽɸʅʂɲɻʓɻɸ DC 
50kW 

1 2 542909.64 3913462.28 1 

3 ɍȻɐʴʷ ɋʔɹʆɽɾʀ Ɋɼː
Ȼɴɾʒʄʅʀʆ
Ɍʅʂɲʅɺʒʅɸ 

DC 
50kW 

1 2 543449.75 3913532.09 1 

4 ɍȻɐʴ4 ɋʔɹʆɽɾʀ ȿɼː ȼɶɾɺɷʔɼʀʆ DC 
50kW 

1 1 543168.00 3913841.16 1 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

42 

5 ɍȻɐʴ5 ɋʔɹʆɽɾʀ Ɋɼ. 4 
Ɇɲʂʅʎʂʊɾ 

DC 
50kW 

1 1 542983.69 3913555.36 1 

6 ɍȻɐʴ6 ɋʔɹʆɽɾʀ ɓʂɸ
ȼɶɼʀʆʈɺʒʅɸ 

DC 
50kW 

1 1 545853.51 3913738.47 1 

7 ɍȻɐʴ7 ɋʔɹʆɽɾʀ ɄɍȿɅ DC 
50kW 

1 1 542388.90 3913521.58 1 

8 ɍȻɐʴ8 Ȼɵɶɼɺɲɾʑʃ
Ʉʓɽʁʀʃ 

Ȼɵɶɼɺɲɾʑʃ
Ʉʓɽʁʀʃ 

DC 
50kW 

1 1 549891.51 3914310.10 2 

9 ɍȻɐʴ9 Ɋɼɲʅɲɾɺʓʃ ɇɺɻʀɽʕɵɶɺɲʃ DC 
50kW 

1 2 547984.57 3913622.68 2 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 
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ɳʽˁˈ˄ʰ 2-36Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʆʰ˅ʾ ˃ ʶ ʊˇˊˍʽˋˍʺ ˋˍˇ ɲʺ˃ˇ ʄʶʻˏ˃˄ˇˎ 

 

ɳʽˁˈ˄ʰ 2-37Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʆʰ˅ʾ ˃ ʶ ʊˇˊˍʽˋˍʺ ˋˍˇ ʄʷʻˎ˃˄ˇ 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 
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ɳʽˁˈ˄ʰ 2-38Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʆʰ˅ʾ ˃ ʶ ʊˇˊˍʽˋˍʺ ˋˍˇ˄ ʃ˂ʰˍʰ˄ʽʱ ϧ ɮʵʶ˂ʽʰ˄ˈ ɼʱ˃ˉˇ 

 

ɳʽˁˈ˄ʰ 2-39Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ʆʰ˅ʾ ˃ ʶ ʊˇˊˍʽˋˍʺ ˋˍʹ ʅˁʰ˂ʷˍʰ 

 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 
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ɳʽˁˈ˄ʰ 2-40Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ˋˍʹ˄ ʅˁʰ˂ʷˍʰ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 

 

ɳʽˁˈ˄ʰ 2-41Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ˍʹˌ ˉʽʱˍˋʰˌ ˍʰ˅ʾ ˋˍʹ ɲʹ˃ʹˍˊʰˁʱˁʹ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜw) 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 
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ɳʽˁˈ˄ʰ 2-42Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ˍʹˌ ˉʽʱˍˋʰˌ ˍʰ˅ʾ ˋˍʹ˄ ʃ˂ʰˍʶʾʰ ɮʴ˄˗ˋˍˇˎ ʅˍˊʰˍʽ˗ˍʹ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 

 

ɳʽˁˈ˄ʰ 2-43Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ˍʹˌ ˉʽʱˍˋʰˌ ˍʰ˅ʾ ˋˍʹ˄ ɳ˂Φ ɰʶ˄ʽʸʷ˂ˇˎ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 
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ɳʽˁˈ˄ʰ 2-44Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ˍʹˌ ˉʽʱˍˋʰˌ ˍʰ˅ʾ ˋˍʹ˄ ʃ˂ʰˍʶʾʰ п ɾʰˊˍˏˊ˖˄ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿ) 

 

ɳʽˁˈ˄ʰ 2-45Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ˍʹˌ ˉʽʱˍˋʰˌ ˍʰ˅ʾ ˋˍʹ˄ ɯˊʹ ɰʶ˂ˇˎ˔ʽ˗ˍʹ όʃʹʴʺΥ DƻƻƎƭŜ Satellite) 
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ɳʽˁˈ˄ʰ 2-46Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ˍʹˌ ˉʽʱˍˋʰˌ ˍʰ˅ʾ ˋˍʰ ɼʆɳɽ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 

 

ɳʽˁˈ˄ʰ 2-47Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ˍʹˌ ˉʽʱˍˋʰˌ ˍʰ˅ʾ ˋˍˇ˄ ɮʵʶ˂ʽʰ˄ˈ ɼʱ˃ˉˇ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 
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ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 

 

 

 

49 

 

ɳʽˁˈ˄ʰ 2-48Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ˍʹˌ ˉʽʱˍˋʰˌ ˍʰ˅ʾ ˋˍʹ ɿʽˁˇ˃ʺʵʶʽʰˌ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 

2.3.3 ʅˍʰʻ˃ˇʾ ʊˈˊˍʽˋʹˌ ˋʶ ɸʷˋʶʽˌ ʅˍʱʻ˃ʶˎˋʹˌ ɮ˃ʶɮ 

ɶ ˏˉʰˊ˅ʹ ʻʷˋʶ˖˄ ɮ˃ʶɮ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ʴʽʰ ˍʹ˄ ʾˋʹ ʶ˅ˎˉʹˊʷˍʹˋʹ ˍ˖˄ ʰ˄ʰʴˁ˗˄ ˈ˂˖˄ ˍ˖˄ ʵʹ˃ˇˍ˗˄ ˁʰʽ ˇ 

ɲʺ˃ˇˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶˋˍʽʱʸʶʽ ˋˍʹ˄ ˂ˇʴʽˁʺ ˍˇˎ ˋ˔ʶʵʽʰˋ˃ˇˏ ʴʽʰ ˈ˂ˇˎˌΦ 

ʁʽ ʻʷˋʶʽˌ ˋˍʱʻ˃ʶˎˋʹˌ ʴʽʰ ˍʰ ɮ˃ʶɮ ʶʾ˄ʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ˁʰʽ ˋˎ˄ʶˉ˗ˌ ˉˊˇˍʶˊʰʽˈˍʹˍʰ ˃ʾʰˌ ʻʷˋʹˌ 

ˋˍʱʻ˃ʶˎˋʹˌ ʴʽʰ ˍʰ ɮ˃ʶɮ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʹ ʶ˅ˎˉʹˊʷˍʹˋʹ ˍ˖˄ ʰ˄ʰʴˁ˗˄ ˋˍʱʻ˃ʶˎˋʹˌΣ ˁʰʽ ˋʶ ʵʶˏˍʶˊˇ ʲʰʻ˃ˈ ʹ 

ˉʰˊˇ˔ʺ ˁʽ˄ʺˍˊ˖˄ ʴʽʰ ˍʹ˄ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˋˎ˃ʲʰˍʽˁ˗˄ ɹʋ ˍˇˎˌ ˃ʶ ʹ˂ʶˁˍˊʽˁʱΦ ɱʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ˃ʶʾ˖ˋʹˌ 

ˍʹˌ ʶ˅ˎˉʹˊʷˍʹˋʹˌ ʰˎˍʺˌ ˍʹˌ ʰ˄ʱʴˁʹˌΣ ˇʽ ʻʷˋʶʽˌ ˋˍʱʻ˃ʶˎˋʹˌ ˍ˖˄ ɮ˃ʶɮ ˋˍʽˌ ˇˉˇʾʶˌ ʻʰ ˍˇˉˇʻʶˍʹʻˇˏ˄ 

˒ˇˊˍʽˋˍʷˌ ʵʶ˄ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ ˖ˌ ʰˉˇˁ˂ʶʽˋˍʽˁʷˌ ʴʽʰ ɶκʁΦ 

ʅ̱ ʰ ˋʹ˃ʶʾʰ ˒ˈˊˍʽˋʹˌ ʴʽʰ ˍʽˌ ʻʷˋʶʽˌ ˍ˖˄ ɮ˃ʶɮΦ ʻʰ ˍˇˉˇʻʶˍʹʻʶʾ ˒ˇˊˍʽˋˍʺˌ !/ нн ƪ²Φ  ʃˊˇˋˇ˔ʺ ˉˊʷˉʶʽ ˄ʰ 

ʵˇʻʶʾ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ ʻʷˋʹˌ ˍˇˉˇʻʷˍʹˋʹˌ ˍˇˎ ˒ˇˊˍʽˋˍʺ ˁʰʻ˗ˌ ʰˎˍˈˌ ʵʶ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶ˃ˉˇʵʾʸʶʽ ˍʹ˄ 

ˉˊˇˋˉʶ˂ʰˋʽ˃ˈˍʹˍʰ ˍʹˌ ʻʷˋʹˌ ˋˍʱʻ˃ʶˎˋʹˌ ˁʰʽ ʵʶ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˃ʶʽ˗˄ʶʽ ˍˇ ʶ˂ʶˏʻʶˊˇ ˉ˂ʱˍˇˌ ˍˇˎ 

ˉʶʸˇʵˊˇ˃ʾˇˎ ˁʱˍ˖ ʰˉˈ ˍˇ мΣр˃Φ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʽˋ˔ˏˇˎˋʰ ˄ˇ˃ˇʻʶˋʾʰΦ 

ʁʽ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ʻʷˋʶʽˌ ʲˊʾˋˁˇ˄ˍʰʽΥ 

- ɮύ ˋˍˇ˄ ɲʹ˃ˇˍʽˁˈ ˔˗ˊˇ ˋˍʱʻ˃ʶˎˋʹˌ ʅˇ˔˗ˊʰˌ 

- ɰύ ˋˍˇ˄ ɲʹ˃ˇˍʽˁˈ ˔˗ˊˇ ˋˍʱʻ˃ʶˎˋʹˌ ʃʰ˂ʰʽˇˏ ɽʽ˃ʷ˄ʰ 

- ɱύ ̀ˍˇ˄ ɲʹ˃ˇˍʽˁˈ ˔˗ˊˇ ˋˍʱʻ˃ʶˎˋʹˌ ɾʰˊʾ˄ʰ ̩

- ɲύ ˋˍˇ˄ ɲʹ˃ˇˍʽˁˈ ˔˗ˊˇ ˋˍʱʻ˃ʶˎˋʹˌ ɲʹ˃ʹˍˊʰˁʱˁʹ 

- ɳύ ˋˍˇ˄ ɲʹ˃ˇˍʽˁˈ ˔˗ˊˇ ˋˍʱʻ˃ʶˎˋʹˌ ɰʰˊʵʽ˄ˇʴʽʱ˄˄ʹ 

- ʅʆύ ˋˍˇ ɰʽˇ˂ʾ ʋʰˊʱˁʽ 

- ɵύ ˋˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 

- ɶύ ˋˍˇ˄ ɮʵʶ˂ʽʰ˄ˈ ɼʱ˃ˉˇ 

- ɸύ ˋˍˇ˄ ʅˍʰˎˊ˖˃ʷ˄ˇ 
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ɄɑɜŬəŬɠ 2.5: ŪɏůŮɘɠ ūɧɟŰɘůɖɠ ɃɢɖɛɎŰɤɜ ȷɛŮȷ 

ǡ/ǡ ǪǸǤǩǪǯǲ ǯǩǪǩǲǬǯǲ Ǩǥǲǧ 
ǳǴǰǯǲ  

ǵǯǱǳǩǲǳǧ 

ǡǱǩǨǬǯǲ 

ǵǯǱǳǩǲǳǸǭ 

Ǩǥǲǥǩǲ 

ǵǯǱǳǩǲǧǲ 
Ƕ Ǵ 

ǥǳǯǲ 

ǳǯǰǯǨǥǳǧǲǧǲ 

1 ȻɆʴʵ ɋʔɹʆɽɾʀ 

Ⱦɸɽʀʅɺɻʑʃ
ʈʒʂʀʃ

ʄʅʓɹɽɶʆʄɸʃ
Ɍʀʈʒʂɲʃ 

AC 
22kW 

1 1 542447.79 3913671.27 1 

2 ȻɆʴʶ ɋʔɹʆɽɾʀ 

Ⱦɸɽʀʅɺɻʑʃ
ʈʒʂʀʃ

ʄʅʓɹɽɶʆʄɸʃ
Ɋɲɼɲɺʀʎ
Ʌɺɽʔɾɲ 

AC 
22kW 

1 1 543088.75 3914012.13 1 

3 ȻɆʴʷ ɋʔɹʆɽɾʀ 

Ⱦɸɽʀʅɺɻʑʃ
ʈʒʂʀʃ

ʄʅʓɹɽɶʆʄɸʃ
Ɇɲʂʋɾɲʃ 

AC 
22kW 

1 1 543670.54 3913581.78 1 

4 ȻɆʴʸ ɋʔɹʆɽɾʀ 

Ⱦɸɽʀʅɺɻʑʃ
ʈʒʂʀʃ

ʄʅʓɹɽɶʆʄɸʃ
Ⱦɸɽɸʅʂɲɻʓɻɸ 

AC 
22kW 

1 1 542956.66 3913471.96 1 

5 ȻɆʴʹ ɋʔɹʆɽɾʀ 

Ⱦɸɽʀʅɺɻʑʃ
ʈʒʂʀʃ

ʄʅʓɹɽɶʆʄɸʃ
ȼɲʂɵɺɾʀɴɺʓɾɾɸ 

AC 
22kW 

1 1 543827.00 3913071.34 1 

6 ȻɆʴʺ ȼɺʀɼʋ ɐɲʂʓɻɺ ȼɺʀɼʋ ɐɲʂʓɻɺ 
AC 

22kW 
1 1 539655.26 3913052.99 2 

7 ȻɆʴʻ Ɋɲɾɶʁɺʄʅʕɽɺʀ Ɋɲɾɶʁɺʄʅʕɽɺʀ 
AC 

22kW 
1 1 540963.89 3911936.80 1 

8 ȻɆʴʼ 
Ȼɵɶɼɺɲɾʑʃ
Ʉʓɽʁʀʃ 

Ȼɵɶɼɺɲɾʑʃ
Ʉʓɽʁʀʃ 

AC 
22kW 

1 1 548860.10 3914050.47 2 

9 ȻɆʴʽ Ɍʅɲʆʂʊɽʔɾʀʃ Ɍʅɲʆʂʊɽʔɾʀʃ 
AC 

22kW 
1 1 553449.84 3915471.54 2 
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ɳʽˁˈ˄ʰ 2-49Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ɮ˃ʶɮ ˃ʶ ʊˇˊˍʽˋˍʺ ˋˍˇ˄ ɲʺ˃ˇ ʄʶʻˏ˃˄ʹˌ 

 

ɳʽˁˈ˄ʰ 2-50Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ɮ˃ʶɮ ˃ʶ ʊˇˊˍʽˋˍʺ ˋˍ̌ ʄʷʻˎ˃˄ˇ 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 
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ɳʽˁˈ˄ʰ 2-51Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ɮ˃ʶɮ ˃ʶ ʊˇˊˍʽˋˍʺ ˋˍˇ ɰʽˇ˂ʾ ʋʰˊʱˁʽ ϧ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 

 

ɳʽˁˈ˄ʰ 2-52Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ɮ˃ʶɮ ˃ʶ ʊˇˊˍʽˋˍʺ ˋˍˇ˄ ɮʵʶ˂ʽʰ˄ˈ ɼʱ˃ˉˇ 

 



  

ʅ˔ʷʵʽˇ ʊˈˊˍʽˋʹˌ ɶ˂ʶˁˍˊʽˁ˗˄ ʁ˔ʹ˃ʱˍ˖˄  

ɲʺ˃ˇˎ ʄʶʻˏ˃˄ʹˌ 

ʃʰˊʰʵˇˍʷˇ мʲΥ ʋ˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ 
ˁʰʽ ʻʷˋʶ˖˄ ˋˍʱʻ˃ʶˎˋʹˌ ɶκʁ - ʅʶ˄ʱˊʽʰ ʰ˄ʱˉˍˎ˅ʹˌ 

ʵʽˁˍˏˇˎ ˋʹ˃ʶʾ˖˄ ʶˉʰ˄ʰ˒ˈˊˍʽˋʹˌ ɶκʁ 
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ɳʽˁˈ˄ʰ 2-53Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ɸʷˋʶʽˌ ɮ˃ʶɮ ˃ʶ ʊˇˊˍʽˋˍʺ ˋˍˇ˄ ʅˍʰˎˊ˖˃ʷ˄ˇ 

 

ɳʽˁˈ˄ʰ 2-54Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ɮ˃ʶɮ ˋˍˇ˄ ɲʹ˃ˇˍʽˁˈ ˔˗ˊˇ ˋˍʱʻ˃ʶˎˋʹˌ ʃʰ˂ʰʽˇˏ ɽʽ˃ʷ˄ʰ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ 
View) 
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ɳʽˁˈ˄ʰ 2-55Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ɮ˃ʶɮ ˋˍˇ˄ ɲʹ˃ˇˍʽˁˈ ˔˗ˊˇ ˋˍʱʻ˃ʶˎˋʹˌ ɾʰˊʾ˄ʰˌ όʃʹʴʺΥ DƻƻƎƭŜ Satellite) 

 

ɳʽˁˈ˄ʰ 2-56Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ɮ˃ʶɮ ˋˍˇ˄ ɲʹ˃ˇˍʽˁˈ ˔˗ˊˇ ˋˍʱʻ˃ʶˎˋʹˌ ɲʹ˃ʹˍˊʰˁʱˁʹ όʃʹʴʺΥ DƻƻƎƭŜ Satellite) 
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ɳʽˁˈ˄ʰ 2-57Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ɮ˃ʶɮ ˋˍˇ˄ ɲʹ˃ˇˍʽˁˈ ˔˗ˊˇ ˋˍʱʻ˃ʶˎˋʹˌ ɰʰˊʵʽ˄ˇʴʽʱ˄˄ʹ όʃʹʴʺΥ DƻƻƎƭŜ Satellite) 

 

ɳʽˁˈ˄ʰ 2-58Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ɮ˃ʶɮ ˋˍˇ ɰʽˇ˂ʾ ʋʰˊʱˁʽ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 
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ɳʽˁˈ˄ʰ 2-59Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ɮ˃ʶɮ ˋˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ όʃʹʴʺΥ DƻƻƎƭŜ Satellite) 

 

ɳʽˁˈ˄ʰ 2-60Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ̒ ʷˋʹˌ ɮ˃ʶɮ ˋˍˇ˄ ɮʵʶ˂ʽʰ˄ˈ ɼʱ˃ˉˇ όʃʹʴʺΥ DƻƻƎƭŜ Satellite) 
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ɳʽˁˈ˄ʰ 2-61Υ ʇ˒ʽˋˍʱ˃ʶ˄ʹ ɼʰˍʱˋˍʰˋʹ ˍʹˌ ʻʷˋʹˌ ɮ˃ʶɮ ˋˍˇ˄ ʅˍʰˎˊ˖˃ʷ˄ˇ όʃʹʴʺΥ DƻƻƎƭŜ {ǘǊŜŜǘ ±ƛŜǿύ 

2.3.4 ʅˍʰʻ˃ˇʾ ʊˈˊˍʽˋʹˌ ʴʽʰ ʁ˔ʺ˃ʰˍʰ ɾʽˁˊˇˁʽ˄ʹˍʽˁˈˍʹˍʰˌ 

ɱʽʰ ˍʰ ˇ˔ʺ˃ʰˍʰ ˃ʽˁˊˇˁʽ˄ʹˍʽˁˈˍʹˍʰˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˍʰ ʹ˂ʶˁˍˊʽˁʱ ˉʰˍʾ˄ʽʰ ˁʰʽ ˍʰ ʹ˂ʶˁˍˊʽˁʱ ˉˇʵʺ˂ʰˍʰΣ 

ʰˉʰʽˍˇˏ˄ˍʰʽ ˃ˇ˄ˇ˒ʰˋʽˁˇʾ ˒ˇˊˍʽˋˍʷˌΣ ʶ˄ʰ˂˂ʰˋˋˈ˃ʶ˄ˇˎ ˊʶˏ˃ʰˍˇˌ ό!/ύΣ ˇʽ ˇˉˇʾˇʽ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍˇ нол ± 

ʵʾˁˍˎˇ ˁʰʽ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ м-р ˉˊʾʸʶˌ ʰ˄ʱ ˒ˇˊˍʽˋˍʺ ˃ʶ ˃ʷʴʽˋˍʹ ʽˋ˔ˏ ʰ˄ʱ ˎˉˇʵˇ˔ʺ ˉʶˊʾˉˇˎ олл ²Φ  ʁʽ 

ˉˊʾʸʶˌ ˍ˖˄ ˒ˇˊˍʽˋˍ˗˄ ʰˎˍ˗˄ ʷ˔ˇˎ˄ ˎˉˇʵˇ˔ʺ ˍˏˉˇˎ {ƘǳŎƪƻΦ 

ɶ ˔˖ˊˇʻʷˍʹˋʹ ˋʹ˃ʶʾ˖˄ ˒ˈˊˍʽˋʹˌ ʴʽʰ ˇ˔ʺ˃ʰˍʰ ˃ʽˁˊˇˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˉˊʷˉʶʽ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˁˇ˄ˍʱ ˋʶ 

ˋʹ˃ʰ˄ˍʽˁˇˏˌ ˉˈ˂ˇˎˌ ʷ˂˅ʹˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ʶˋˍʾʰˋʹΣ ˍˇ ʶ˃ˉˈˊʽˇΣ ˇʽ ˔˗ˊˇʽ ʰʻ˂ʹˍʽˋ˃ˇˏ ˁʰʽ ʶˁˉʰʾʵʶˎˋʹˌΣ ˇʽ 

˔˗ˊˇʽ ˉˇ˂ʽˍʽˋ˃ˇˏ ˁ˂ˉΦΣ ˁʰʻ˗ˌ ˁʰʽ ˉ˂ʹˋʾˇ˄ ˎˉˇʵˇ˃˗˄ ˁʾ˄ʹˋʹˌ ˍ˖˄ ˉˇʵʹ˂ʰˍ˗˄Σ ˈˉ˖ˌ ʰˉˇˁ˂ʶʽˋˍʽˁʷˌ 

˂˖ˊʾʵʶˌ ˉˇʵʹ˂ʱˍˇˎΦ 

ɱʽʰ ˍˇ ɲʺ˃ˇ ʄʶʻˏ˃˄ʹˌ ˉˊˇˍʶʾ˄ʶˍʰʽ ʹ ˔˖ˊˇʻʷˍʹˋʹ ʷ˄ˍʶˁʰ (11ύ ˋˍʰʻ˃˗˄ ˒ˈˊˍʽˋʹˌ ˇ˔ʹ˃ʱˍ˖˄ 

˃ʽˁˊˇˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˔˖ˊʹˍʽˁˈˍʹˍʰˌ ʷ˖ˌ ˉʷ˄ˍʶ όрύ ʻʷˋʶ˖˄ ˋˍʽˌ ˉʰˊʰˁʱˍ˖ ʻʷˋʶʽˌΥ 

ɄɑɜŬəŬɠ 2.6: ŪɏůŮɘɠ ūɧɟŰɘůɖɠ ɃɢɖɛɎŰɤɜ ɀɘəɟɞəɘɜɖŰɘəɧŰɖŰŬɠ 

ǡ/ǡ ǪǸǤǩǪǯǲ OIKǩǲǬǯǲ Ǩǥǲǧ 
ǳǴǰǯǲ  

ǵǯǱǳǩǲǳǧ 

ǡǱǩǨǬǯǲ 

ǵǯǱǳǩǲǳǸǭ 

Ǩǥǲǥǩǲ 

ǵǯǱǳǩǲǧǲ 
Ƕ Ǵ 

ǥǳǯǲ 

ǳǯǰǯǨǥǳǧǲǧǲ 

1 MB01 ɋʔɹʆɽɾʀ 

Ⱦɸɽʀʅɺɻʑʃ
ʈʒʂʀʃ

ʄʅʓɹɽɶʆʄɸʃ
Ɍʀʈʒʂɲʃ 

AC 1 5 542461.67 3913660.92 1 

2 MB02 ɋʔɹʆɽɾʀ Ⱦɶɼʇʋɾɺɲ AC 1 5 543768.69 3913536.75 1 

3 MB03 ɋʔɹʆɽɾʀ 
ȿɾɶʅɺɻʑ
Ʌɺɽʓɾɺ-
Ɋɲʂɲɼʋɲ 

AC 1 5 543174.08 3913861.49 1 

4 MB04 ɋʔɹʆɽɾʀ 

Ⱦɸɽʀʅɺɻʑʃ
ʈʒʂʀʃ

ʄʅʓɹɽɶʆʄɸʃ
Ⱦɸɽɸʅʂɲɻʓɻɸ 

AC 1 5 542961.65 3913490.15 1 

5 MB05 ɋʔɹʆɽɾʀ Ʉʀɼʆɽɳɸʅʕʂɺʀ AC 1 5 542165.61 3913458.80 1 

6 MB06 Ɋɲɾɶʁɺʄʅʕɽɺʀ Ɋɲɾɶʁɺʄʅʕɽɺʀ AC 1 5 540945.60 3911969.24 1 

7 MB07 ȻɵɶɼɺɲɾʑʃȻɵɶɼɺɲɾʑʃAC 1 5 548853.23 3914076.55 1 
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Ʉʓɽʁʀʃ Ʉʓɽʁʀʃ 

8 MB08 Ɍʅɲʆʂʊɽʔɾʀʃ Ɍʅɲʆʂʊɽʔɾʀʃ AC 1 5 553434.51 3915467.19 1 

9 MB09 Ɋɲɾɶʁɺʄʅʕɽɺʀ 
Ɋɼɲʅɶʋɲ

Ɇɺɻʂɲʄɺɲʅʒɾ 
AC 1 5 542934.47 3913740.56 1 

10 MB10 ɋʔɹʆɽɾʀ ȼɶɼʀʆʈɺʒʅɸ AC 1 5 545174.19 3913642.10 1 

11 MB11 ɋʔɹʆɽɾʀ 

Ⱦɸɽʀʅɺɻʑʃ
ʈʒʂʀʃ

ʄʅʓɹɽɶʆʄɸʃ
Ⱦɺɻɲʄʅɺɻʀʎ
Ɇɶɴʓʂʀʆ 

AC 1 5 542440.04 3913597.73 1 
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ɳʽˁˈ˄ʰ 2-62Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶ ̩ɸʷˋʁ̔ ˌ ʊˈˊˍʽˋʹˌ ʁ˔ʹ˃ʱˍ˖˄ ɾʽˁˊˇˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ˋˍˇ˄ ɲʺ˃ˇ ʄʶʻˏ˃˄ʹˌ 

 

ɳʽˁˈ˄ʰ 2-63Υ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʹ ɸʷˋʹˌ ʊˈˊˍʽˋʹˌ ʁ˔ʹ˃ʱˍ˖˄ ɾʽˁˊˇˁʽ˄ʹˍʽˁˈˍʹˍʰˌ ̀ ˍ̌ ʄʷʻˎ˃˄ˇ 












































































