
 

ȷ.Ⱥ.Ƚ. ɄȺȽɅȷȽȷ ɇ.ɇ. 
ɆɉɃȿȼ ɇȺɉɁɃȿɃũȽȾɋɁ ȺūȷɅɀɃũɋɁ 

ɇɀȼɀȷ ȼȿȺȾɇɅɃȿɃũɋɁ ɀȼɉȷɁȽȾɋɁ ɇ.Ⱥ. 

 

 

 

ñȹȼɀȽɃɈɅũȽȷ ɀȷŪȼɆȽȷȾɃɈ ɈȿȽȾɃɈ ȼȿȺȾɇɅɃɁȽȾɃɈ 

ɄȺɅȽȺɉɃɀȺɁɃɈ ũȽȷ ɇȽɆ ȺɂɈɄɁȺɆ ȼȿȺȾɇɅȽȾȺɆ ȺũȾȷɇȷɆɇȷɆȺȽɆ ò 
 

 

 

 

 

Ⱥˊɘɓɚɏˊɤɜ ȾŬɗɖɔɖŰɐɠ:  ȹɟ. ȾŬɛɘɜɎɟɖɠ ɆŰŬɨɟɞɠ, Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ  

ɆˊɞɡŭŬůŰɐɠ:  

 

ũŬɚɎɜɖɠ ȾɤɜůŰŬɜŰɑɜɞɠ ȷɀ:  41368 

 

 

 

 

 

ȷȽũȷȿȺɋ 

 

ȷɄɅȽȿȽɃɆ 2017 

 

file:///D:/My works/TEI/ΥΠΗΡΕΣΙΑΚΑ ΕΝΤΥΠΑ/Template/vrml.html


ii  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright É AɜɩŰŬŰɞ ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ɄŮɘɟŬɘɎ 

 

ɀŮ ŮˊɘűɨɚŬɝɖ ˊŬɜŰɧɠ ŭɘəŬɘɩɛŬŰɞɠ. All  rights reserved. 

 

ȷˊŬɔɞɟŮɨŮŰŬɘ ɖ ŬɜŰɘɔɟŬűɐ, ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, Ůɝ ɞɚɞəɚɐɟɞɡ 

ɐ ŰɛɐɛŬŰɞɠ ŬɡŰɐɠ, ɔɘŬ Ůɛˊɞɟɘəɧ ůəɞˊɧ. ȺˊɘŰɟɏˊŮŰŬɘ ɖ ŬɜŬŰɨˊɤůɖ, ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ 

Űɖɠ ɔɘŬ ůəɞˊɧ ɛɖ əŮɟŭɞůəɞˊɘəɧ, ŮəˊŬɘŭŮɡŰɘəɐɠ ɐ ŮɟŮɡɜɖŰɘəɐɠ űɨůɖɠ, ɡˊɧ Űɖɜ ˊɟɞɦˊɧɗŮůɖ 

ɜŬ ŬɜŬűɏɟŮŰŬɘ ɖ ˊɖɔɐ ˊɟɞɏɚŮɡůɖɠ əŬɘ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ Űɞ ˊŬɟɧɜ ɛɐɜɡɛŬ. ȺɟɤŰɐɛŬŰŬ ˊɞɡ 

Ŭűɞɟɞɨɜ Űɖ ɢɟɐůɖ Űɖɠ ŮɟɔŬůɑŬɠ ɔɘŬ əŮɟŭɞůəɞˊɘəɧ ůəɞˊɧ ˊɟɏˊŮɘ ɜŬ ŬˊŮɡɗɨɜɞɜŰŬɘ ˊɟɞɠ Űɞɜ 

ůɡɔɔɟŬűɏŬ. 

 

Ƀɘ ŬˊɧɣŮɘɠ əŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ ɏɔɔɟŬűɞ ŮəűɟɎɕɞɡɜ Űɞ 

ůɡɔɔɟŬűɏŬ əŬɘ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɟɛɖɜŮɡɗŮɑ ɧŰɘ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɘɠ ŮˊɑůɖɛŮɠ ɗɏůŮɘɠ Űɞɡ 

ȷɜɩŰŬŰɞɡ ɇŮɢɜɞɚɞɔɘəɞɨ ȺəˊŬɘŭŮɡŰɘəɞɨ ȽŭɟɨɛŬŰɞɠ ɄŮɘɟŬɘɎ. 

 



iii  

ȺɈɉȷɅȽɆɇȽȺɆ 

ɀɏůŬ Ŭˊɧ  ŬɡŰɐ Űɖ ˊŰɡɢɘŬəɐ ŮɟɔŬůɑŬ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ˊɞɚɨ Űɞɡɠ ɔɞɜŮɑɠ ɛɞɡ ɔɘŬ 

Űɞɡɠ əɧˊɞɡɠ ˊɞɡ ɏəŬɜŬɜ ɩůŰŮ ɜŬ ɛɞɡ ŭɞɗŮɑ ɖ ŮɡəŬɘɟɑŬ ɛɏůŬ Ŭˊɧ Űɘɠ ůˊɞɡŭɏɠ ˊɞɡ ɛɞɡ 

ˊɟɧůűŮɟŬɜ ɜŬ ɔɜɤɟɑůɤ Űɖɜ ɖɚŮəŰɟɞɚɞɔɑŬ əŬɘ ŰɧůŬ ɎɚɚŬ ˊɟɎɔɛŬŰŬ. 

ȷəɧɛŬ ŮɡɢŬɟɘůŰɩ Űɘɠ ŬŭŮɟűɏɠ ɛɞɡ əŬɘ ɏɜŬ ˊɞɚɨ əɞɜŰɘɜɧ ɛɞɡ ˊɟɧůɤˊɞ ˊɞɡ ɛŮ ůŰɐɟɘɝŮ əŬɗô 

ɧɚɖ Űɖ ˊŮɟɑɞŭɞ Űɤɜ ůˊɞŭɩɜ ɛɞɡ. 

ɇɏɚɞɠ ŮɡɢŬɟɘůŰɩ Űɞɜ əŬɗɖɔɖŰɐ ɛɞɡ ə. ȾŬɛɘɜɎɟɖ ɆŰŬɨɟɞ Ůˊɑəɞɡɟɞ əŬɗɖɔɖŰɐ ůŰɞ ŰɛɐɛŬ Űɤɜ 

ȼɚŮəŰɟɞɚɧɔɤɜ ɀɖɢŬɜɘəɩɜ ɇȺ Űɞɡ ȷɜɩŰŬŰɞɡ ȺəˊŬɘŭŮɡŰɘəɞɨ ȽŭɟɨɛŬŰɞɠ ɄŮɘɟŬɘɎ, ɔɘŬ Űɘɠ 

ˊɞɚɨŰɘɛŮɠ ɔɜɩůŮɘɠ ˊɞɡ ɛŬɠ ˊɟɧůűŮɟŮ əŬɘ Űɘɠ ŬɛɏŰɟɖŰŮɠ ŮɡəŬɘɟɑŮɠ ˊɞɡ ɛɞɡ ɏŭɤůŮ. 

 

 

 

 

 

 

 

 



iv 

ɄȺɅȽȺɉɃɀȺɁȷ 

ȺɡɢŬɟɘůŰɑŮɠ .............................................................................................................................. iii  
ɄŮɟɘŮɢɧɛŮɜŬ ............................................................................................................................. iv 
ȿɑůŰŬ ůɢɖɛɎŰɤɜ ..................................................................................................................... vii  
Summary ................................................................... ɆűɎɚɛŬ! ȹŮɜ ɏɢŮɘ ɞɟɘůŰŮɑ ůŮɚɘŭɞŭŮɑəŰɖɠ. 

Ʉɟɧɚɞɔɞɠ ................................................................................................................................... 1 

1 
o
 ȾŮűɎɚŬɘɞ  ñũȺɁȽȾȷ ɄȺɅȽ ȾɁɉò .................................................................................... 3 
1.1 ȽůŰɞɟɘəɐ ȷɜŬŭɟɞɛɐ .................................................................................................... 3 
1.2 ɇɞˊɞɚɞɔɑŬ TP1 / KNX ............................................................................................... 5 

1.2.1 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ .......................................................................................................... 5 
1.2.2 ɇɞˊɞɚɞɔɑŬ ɄŮɟɘɞɢɐɠ .......................................................................................................... 6 
1.2.3 ɇɞˊɞɚɞɔɑŬ ɆɡůŰɐɛŬŰɞɠ (ˊŮɟɘůůɧŰŮɟɤɜ ˊŮɟɘɞɢɩɜ) ........................................................... 7 
1.2.4 ūɡůɘəɐ ȹɘŮɨɗɡɜůɖ ............................................................................................................. 8 
1.2.5 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ɚŮɘŰɞɡɟɔɑŬ űɑɚŰɟɞɡ ................................................ 8 
1.2.6 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ɛˊɚɞə - ŭɘɎɔɟŬɛɛŬ ............................................... 10 
1.2.7 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ .................................................. 11 
1.2.8 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ˊŮŭɑŬ ŮűŬɟɛɞɔɐɠ .................................................. 12 
1.2.9 ȺůɤŰŮɟɘəɧ ŰɖɚŮɔɟɎűɖɛŬ ɔɟŬɛɛɐɠ .................................................................................. 13 
1.2.10 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ɔɟŬɛɛɏɠ ............................................ 14 
1.2.11 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ ............................................ 15 
1.2.12 ɀŮŰɟɖŰɐɠ Routing ....................................................................................................... 16 
1.2.13 KNX ȺůɤŰŮɟɘəɏɠ əŬɘ ŮɝɤŰŮɟɘəɏɠ ɗɨɟŮɠ ŮˊɘəɞɘɜɤɜɑŬɠ ............................................... 17 
1.2.14 ɇɞˊɞɚɞɔɑŬ ï ȹɞɛɐ ůŮ əŰɑɟɘɞ ....................................................................................... 18 

2 o ȾŮűɎɚŬɘɞ  ñȺɄȽȾɃȽɁɋɁȽȷ ɆɈɁȹɅɃɀȼɇɋɁ ȾɁɉò ............................................... 19 
2.1 ȸŬůɘəɧɠ Űɟɧˊɞɠ ɚŮɘŰɞɡɟɔɑŬɠ ..................................................................................... 19 
2.2 ūɡůɘəɐ ȹɘŮɨɗɡɜůɖ .................................................................................................... 21 
2.3 ȹɘŮɨɗɡɜůɖ ɃɛɎŭŬɠ ................................................................................................... 22 

2.4 ɆŰɞɘɢŮɑŬ (ŬɜŰɘəŮɑɛŮɜŬ) ŮˊɘəɞɘɜɤɜɑŬɠ ........................................................................ 23 
2.4.1 Flags ................................................................................................................................ 25 

2.5 ɇɖɚŮɔɟɎűɖɛŬ ˊɚɖɟɞűɞɟɑŬɠ ɢɟɐůɖɠ ......................................................................... 26 

2.6 Ⱦɤŭɘəɞˊɞɘɖɛɏɜɞɘ Űɨˊɞɘ ŭŮŭɞɛɏɜɤɜ .......................................................................... 27 
2.6.1 ȹɘŬəɞˊŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ .................................................................................................... 28 
2.6.2 ɀˊɚɞə ɚŮɘŰɞɡɟɔɑŬɠ ç ȰɚŮɔɢɞɠ əɘɜɖŰɐɟɤɜ è ................................................................... 29 
2.6.3 ɄɟɞŰŮɟŬɘɧŰɖŰŬ ................................................................................................................ 30 
2.6.4 ɀ ɚ́ɞə ɚŮɘŰɞɡɟɔɑŬɠ Dimmer ........................................................................................... 31 
2.6.5 ɇɘɛɐ əɘɜɖŰɐɠ ɡˊɞŭɘŬůŰɞɚɐɠ ŭɨɞ Byte ............................................................................. 33 

2.7 TP1, ɀŮŰɎŭɞůɖ Bit................................................................................................... 34 

2.8 ȹɘŬɢŮɑɟɘůɖ ŭɘŮɜɏɝŮɤɜ................................................................................................ 35 
2.9 ɆɡɛɛŮŰɟɘəɐ ɛŮŰɎŭɞůɖ .............................................................................................. 36 

2.10 ɈˊŮɟəɎɚɡɣɖ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ŰɎůɖ ŰɟɞűɞŭɞůɑŬɠ .................................................. 37 
2.11 ȿŮɘŰɞɡɟɔɑŬ ŰɟɞűɞŭɞŰɘəɞɨ ůŰɞ KNX TP1 ................................................................ 38 
2.12 ɀɐəɖ ȷɔɤɔɩɜ .......................................................................................................... 39 

2.12.1 ɀɐəɞɠ Ŭɔɤɔɩɜ ŰɟɞűɞŭɞŰɘəɞɨ TP1 əŬɘ ůɡɜŭɟɞɛɖŰɐ TP1 .......................................... 40 
2.12.2 ɀɐəɞɠ Ŭɔɤɔɩɜ ɛŮŰŬɝɨ ŭɨɞ ůɡɜŭɟɞɛɖŰɩɜ TP1 .......................................................... 41 
2.12.3 Ɇɡɜɞɚɘəɧ ɛɐəɞɠ Ŭɔɤɔɩɜ ŬɜɎ ŰɛɐɛŬ ɔɟŬɛɛɐɠ ............................................................ 41 

3 o ȾŮűɎɚŬɘɞ  ñTP1 ȺũȾȷɇȷɆɇȷɆȼ KNXò ...................................................................... 42 
3.1 ȹɑəŰɡɞ ɛŮ ˊɞɚɚɐ ɢŬɛɖɚɐ ŰɎůɖ ŬůűŬɚŮɑŬɠ ............................................................... 42 
3.2 ȹɑəŰɡɞ ɢŬɛɖɚɐɠ ŰɎůɖɠ SELV ................................................................................... 44 
3.3 ɇɨˊɞɘ əŬɚɤŭɑɤɜ Bus ................................................................................................ 45 
3.4 ɇɞˊɞɗɏŰɖůɖ əŬɚɤŭɑɤɜ ............................................................................................. 47 
3.5 Bus ůɡůəŮɡɏɠ ůŰɞ ˊɑɜŬəŬ ŭɘŬɜɞɛɐɠ ......................................................................... 48 



v 

3.6 ɇɟɞűɞŭɞŰɘəɧ ............................................................................................................. 49 

3.7 ȷˊɞəŮɜŰɟɤɛɏɜɖ (əŬŰŬɜŮɛɖɛɏɜɖ) ŰɟɞűɞŭɞůɑŬ Bus.................................................. 53 
3.8 ɅɎɔŮɠ ŭŮŭɞɛɏɜɤɜ, əɎɚɡɛɛŬ ɟɎɔŬɠ ........................................................................... 54 
3.9 ȷɔɤɔɞɑ Bus ůŮ əɞɡŰɘɎ ŮɔəŬŰɎůŰŬůɖɠ ...................................................................... 55 
3.10 ɇɞˊɞɗɏŰɖůɖ Űɤɜ ɢɤɜŮɡŰɩɜ Bus - ůɡůəŮɡɩɜ ........................................................... 56 

3.11 ɇɡˊɞˊɞɘɖɛɏɜɖ TP1 Bus - əɚɏɛŬ ............................................................................... 57 
3.12 ɀɏŰɟŬ ŬɜŰɘəŮɟŬɡɜɘəɐɠ ˊɟɞůŰŬůɑŬɠ.......................................................................... 58 
3.13 ũɟŬɛɛɏɠ Bus ˊɞɡ ŮəŰŮɑɜɞɜŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŬ əŰɑɟɘŬ ............................................. 60 
3.14 ȷˊɞűɡɔɐ ɓɟɧɢɤɜ ...................................................................................................... 61 
3.15 ȸŬůɘəɐ ŬɜŰɘˊŬɟŬůɘŰɘəɐ ŬɜŰɞɢɐ Űɤɜ ůɡůəŮɡɩɜ Bus ................................................ 62 

3.16 ɆɡůəŮɡɏɠ Bus ůŰɞ Ɏəɟɞ Űɞɡ əŬɚɤŭɑɞɡ .................................................................... 62 
3.17 ȾɚɏɛŬ ɔɘŬ ˊɟɞůŰŬůɑŬ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ ..................................................................... 63 
3.18 ɆɡůŰɎůŮɘɠ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ŬˊŬɔɤɔɩɜ ɡˊŮɟŰɎůŮɤɜ ........................................ 64 
3.19 ȰɚŮɔɢɞɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ  KNX ............................................................................ 65 
3.20 ɄɟɧŰɡˊɞ ȺȿɃɇ HD 384 əŬɘ ŮɔəŬŰɎůŰŬůɖɠ KNX TP1 ........................................... 66 

4 o 
ȾŮűɎɚŬɘɞ  ñɄɅɃũɅȷɀɀȷɇȽɆɀɃɆ ȺũȾȷɇȷɆɇȷɆȼɆ ȾɁɉò ................................ 67 
4.1 ũŮɜɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞ ETS 1.1 ........................................................................ 67 

4.2 Ƀɘ Ŭɟɢɏɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɛŮ Űɞ EɇS.............................................................. 69 
4.3 ɂŮəɘɜɩɜŰŬɠ Űɞ EɇS ............................................................................................... 70 

4.4 Ƀɘ əŬɟŰɏɚŮɠ Űɞɡ ˊɑɜŬəŬ ........................................................................................ 71 
4.4.1 ȾŬɟŰɏɚŬ ɔŮɜɘəɐɠ Ůˊɘůəɧˊɖůɖɠ (Overɜiew) ..................................................................... 71 
4.4.2 ȾŬɟŰɏɚŬ Ȱɟɔɤɜ ............................................................................................................... 72 
4.4.3 ȾŬɟŰɏɚŬ ȾŬŰŬɚɧɔɤɜ (Catalogs) ..................................................................................... 73 
4.4.4 ȾŬɟŰɏɚŬ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ (Database) .......................................................................... 73 
4.4.5 ȾŬɟŰɏɚŬ ɅɡɗɛɑůŮɤɜ (Settings) ........................................................................................ 76 

4.5 ȸɎůɖ ȹŮŭɞɛɏɜɤɜ Űɞɡ ETS (Database) ..................................................................... 77 
4.5.1 Ƀɘ ŭɘŬŭɘəŬůɑŮɠ ŮɘůŬɔɤɔɐɠ (import functions) .................................................................. 78 
4.5.2 ȺɘůŬɔɤɔɐ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ ȾɁɉ- ˊɟɞɥɧɜŰɤɜ (Product data import) ......................... 79 
4.5.3 ȺɘůŬɔɤɔɐ ɏɟɔɞɡ (Project import) ................................................................................ 81 
4.5.4 Ⱥɘŭɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ ɔɘŬ plug-in software .................................................................... 81 

4.6 Ƀɘ ȹɘŬŭɘəŬůɑŮɠ ȺɝŬɔɤɔɐɠ (Export Functions) ..................................................... 82 
4.7 ȹɘŬɢŮɑɟɘůɖ ɏɟɔɤɜ ɛŮ Űɞ ȺɇS ................................................................................ 83 

4.7.1 ȹɖɛɘɞɡɟɔɩɜŰŬɠ ɏɜŬ ɜɏɞ ɏɟɔɞ ...................................................................................... 83 
4.7.2 ȷɜɞɑɔɞɜŰŬɠ ɡˊɎɟɢɞɜŰŬ ɏɟɔŬ........................................................................................ 84 
4.7.3 ȿŮˊŰɞɛɏɟŮɘŮɠ ɏɟɔɞɡ (Project details) ....................................................................... 85 
4.7.4 General (ɔŮɜɘəɐ əɎɟŰŬ ŮɡɟŮŰɖɟɑɞɡ) ................................................................................ 85 
4.7.5 Project log index card (ȾŬɟŰɏɚŬ ɘůŰɞɟɘəɞɨ ɏɟɔɞɡ) ......................................................... 86 
4.7.6 Project files index card (ȾŬɟŰɏɚŬ ŬɟɢŮɑɤɜ ɏɟɔɞɡ) .......................................................... 86 

4.8 Ƀɗɧɜɖ ŭɖɛɘɞɡɟɔɑŬɠ ɏɟɔɞɡ (Project design view) ............................................... 87 
4.8.1 Buildings window (ˊŬɟɎɗɡɟɞ əŰɘɟɑɤɜ) ...................................................................... 89 
4.8.2 Group Addresses window (ɄŬɟɎɗɡɟɞ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭŬɠ) .................................. 90 
4.8.3 Topology window (ɄŬɟɎɗɡɟɞ ŰɞˊɞɚɞɔɑŬɠ) .................................................................... 91 
4.8.4 ɅɡɗɛɑɕɞɜŰŬɠ ŰŬ flags........................................................................................................ 92 
4.8.5 ȹɖɛɘɞɡɟɔɩɜŰŬɠ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭŬɠ (group addresses) .................................................. 95 
4.8.6 ɆɡɜŭɏɞɜŰŬɠ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭŬɠ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ ............................ 96 
4.8.7 ȷˊɞůŰɏɚɚɞɡůŬ ŭɘŮɨɗɡɜůɖ ɞɛɎŭŬɠ (Sending group address) ..................................... 97 
4.8.8 Flag ŬˊŬɜŰɖŰɐ ɞɛɎŭŬɠ (Group speaker flag) ............................................................. 98 

4.9 Ūɏůɖ ůŮ ɚŮɘŰɞɡɟɔɑŬ ŮɔəŬŰɎůŰŬůɖɠ ȾɁɉ 1.1 ........................................................... 99 
4.9.1 ɄɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ Űɖɜ ɗɏůɖ ůŮ ɚŮɘŰɞɡɟɔɑŬ ...................................................................... 99 
4.9.2 ɇɞˊɘəɎ ɐ ŮɘůŬɔɧɛŮɜŬ ɏɟɔŬ ........................................................................................... 100 
4.9.3 ɂŮəɑɜɖɛŬ ɗɏůɖɠ ůŮ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ bus- ůɡůəŮɡɩɜ ...................................................... 102 
4.9.4 ɄɟɧůɓŬůɖ ůŰɞ bus ........................................................................................................ 103 



vi 

4.9.5 ȹɘŬɛɧɟűɤůɖ ɗɨɟŬɠ ŮˊɘəɞɘɜɤɜɑŬɠ .................................................................................. 104 
4.9.6 ɄɟɞůŬɟɛɞɔɐ Űɞˊɘəɐɠ ɗɨɟŬɠ .......................................................................................... 107 
4.9.7 ȷɜɞɘɔɛŬ ɏɜɧɠ ɏɟɔɞɡ ....................................................................................................... 108 
4.9.8 Ⱥˊɘɚɞɔɐ ˊŬɟŬɗɨɟɞɡ ....................................................................................................... 109 
4.9.9 ūɧɟŰɘůɖ (Download) ..................................................................................................... 110 
4.9.10 ūɧɟŰɘůɖ űɡůɘəɩɜ ŭɘŮɡɗɨɜůŮɤɜ ................................................................................ 112 
4.9.11 ūɧɟŰɘůɖ ˊɟɞɔɟɎɛɛŬŰɞɠ ŮűŬɟɛɞɔɐɠ (application software) ...................................... 113 
4.9.12 ȺˊŬɜŬˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ ......................................................................................... 115 
4.9.13 ȷɚɚŬɔɏɠ ůŰɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ .............................................................................. 115 
4.9.14 ɁɏŬ űɧɟŰɘůɖ Űɤɜ ˊɘɜɎəɤɜ Űɤɜ űɑɚŰɟɤɜ ................................................................... 115 
4.9.15 Ūɏůɖ ůŮ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ůɡůəŮɡɩɜ .......................................................................... 116 
4.9.16 ȺəűɧɟŰɘůɖ bus- ůɡɜŭɟɞɛɖŰɩɜ .................................................................................. 116 
4.9.17 ȺˊŬɜŬűɞɟɎ (reset) bus- ůɡɜŭɟɞɛɖŰɐ ..................................................................... 117 
4.9.18 ȰɚŮɔɢɞɠ Űɖɠ Űɞˊɘəɐɠ domain address (System ID) ................................................... 119 
4.9.19 ȰɚŮɔɢɞɠ ɛɞɜŬŭɘəɧŰɖŰŬɠ Űɖɠ domain address (System ȽɃ) ....................................... 120 
4.9.20 ūɧɟɖůɖ ɓŬůɘəɐɠ ůɨɜɗŮůɖɠ (əŬŰɎůŰŬůɖ ɅL Repeater) ............................................. 120 

5 
o  
ȾŮűɎɚŬɘɞ  ñȺȾɄȷȽȹȺɈɇȽȾȺɆ ȷɆȾȼɆȺȽɆò ............................................................ 121 
5.1 ȷɆȾȼɆȼ 1: ȹɖɛɘɞɡɟɔɑŬ ɜɏɞɡ ɏɟɔɞɡ, ŭɞɛɐ əŰɖɟɑɞɡ ............................................. 121 
5.2 ȷɆȾȼɆȼ 2: ȾŬŰŬůəŮɡɐ əŬɘ ŭɘɎɟɗɟɤůɖ ŭɘŮɡɗɨɜůŮɤɜ ɞɛɎŭɤɜ ............................ 126 
5.3 ȷɆȾȼɆȼ 3: ȸŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ, Ŭˊɚɧɠ ɏɚŮɔɢɞɠ űɤŰɘůɛɞɨ (on/off) ................... 133 
5.4 ȯůəɖůɖ 4: ȰɚŮɔɢɞɠ ůəɘɎůŰɟɤɜ əŬɘ ɟɞɚɩɜ ............................................................ 139 
5.5 ȯůəɖůɖ 5: ȰɚŮɔɢɞɠ űɤŰɘůɛɞɨ əŬɘ ůəɘɎůŰɟɤɜ ...................................................... 145 
5.6 ȯůəɖůɖ 6: ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ əŬɘ ɗɏůɖ ůŮ ɚŮɘŰɞɡɟɔɑŬ .......................................... 154 

ȸɘɓɚɘɞɔɟŬűɑŬ ......................................................................................................................... 160 

 



vii  

 

ȿȽɆɇȷ ɆɉȼɀȷɇɋɁ 

 

ɆɢɐɛŬ 1.1 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ ................................................................................................... 5 
ɆɢɐɛŬ 1.2 ɇɞˊɞɚɞɔɑŬ ɄŮɟɘɞɢɐɠ .................................................................................................. 6 
ɆɢɐɛŬ 1.3 ɇɞˊɞɚɞɔɑŬ ɆɡůŰɐɛŬŰɞɠ .............................................................................................. 7 
ɆɢɐɛŬ 1.4 ɇɞˊɞɚɞɔɑŬ ɆɡůŰɐɛŬŰɞɠ .............................................................................................. 8 

ɆɢɐɛŬ 1.5 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ɚŮɘŰɞɡɟɔɑŬ űɑɚŰɟɞɡ ........................................... 9 
ɆɢɐɛŬ 1.6 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ɚŮɘŰɞɡɟɔɑŬ űɑɚŰɟɞɡ ........................................... 9 
ɆɢɐɛŬ 1.6 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ ................................................................................................. 10 
ɆɢɐɛŬ 1.7 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ ................................................................................................. 11 
ɆɢɐɛŬ 1.8 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ ................................................................................................. 12 

ɆɢɐɛŬ 1.9 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ ................................................................................................. 13 
ɆɢɐɛŬ 2.2 ūɡůɘəɐ ŭɘŮɨɗɡɜůɖ ................................... ɆűɎɚɛŬ! ȹŮɜ ɏɢŮɘ ɞɟɘůŰŮɑ ůŮɚɘŭɞŭŮɑəŰɖɠ. 

ɆɢɐɛŬ 2.3 ȹɘŮɨɗɡɜůɖ ɃɛɎŭŬɠ ................................................................................................... 22 

ɆɢɐɛŬ 2.4 ɆŰɞɘɢŮɑŬ (ŬɜŰɘəŮɑɛŮɜŬ) ŮˊɘəɞɘɜɤɜɑŬɠ ....................................................................... 24 
ɆɢɐɛŬ 2.4.1 Flags ..................................................................................................................... 25 
ɆɢɐɛŬ 2.5 ɇɖɚŮɔɟɎűɖɛŬ ˊɚɖɟɞűɞɟɑŬɠ ɢɟɐůɖɠ .......................................................................... 26 

ɆɢɐɛŬ 2.6.1 ȹɘŬəɞˊŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ (1.001)1 ............................................................................ 28 
ɆɢɐɛŬ 2.6.2 ɀˊɚɞə ɚŮɘŰɞɡɟɔɑŬɠ ç ȰɚŮɔɢɞɠ əɘɜɖŰɐɟɤɜ è .......................................................... 29 
ɆɢɐɛŬ 2.6.3 ɄɟɞŰŮɟŬɘɧŰɖŰŬ (2.001)3 ....................................................................................... 30 

ɆɢɐɛŬ 2.6.4 ɀˊɚɞə ɚŮɘŰɞɡɟɔɑŬɠ Dimmer 4 ............................................................................... 31 
ɆɢɐɛŬ 2.6.4.1 ȷˊɧɚɡŰɞ Dimmer ............................................................................................... 32 

ɆɢɐɛŬ 2.6.5 ɇɘɛɐ əɘɜɖŰɐɠ ɡˊɞŭɘŬůŰɞɚɐɠ ŭɨɞ Byte (9.00ɢ)5 ...................................................... 33 
ɆɢɐɛŬ 2.7 TP1, ɀŮŰɎŭɞůɖ Bit .................................................................................................. 34 
ɆɢɐɛŬ 2.8 ȹɘŬɢŮɑɟɘůɖ ŭɘŮɜɏɝŮɤɜ ............................................................................................... 35 

ɆɢɐɛŬ 2.9 ɆɡɛɛŮŰɟɘəɐ ɛŮŰɎŭɞůɖ ............................................................................................... 36 

ɆɢɐɛŬ 2.10 ɈˊŮɟəɎɚɡɣɖ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ŰɎůɖɠ ŰɟɞűɞŭɞůɑŬɠ ................................................ 37 
ɆɢɐɛŬ 2.11 ȿŮɘŰɞɡɟɔɑŬ ŰɟɞűɞŭɞŰɘəɞɨ ůŰɞ KNX TP1 ................................................................ 38 
ɆɢɐɛŬ 2.12 ɀɐəɖ Ŭɔɤɔɩɜ ........................................................................................................ 39 
ɆɢɐɛŬ 2.12.1 ɀɐəɞɠ Ŭɔɤɔɩɜ ŰɟɞűɞŭɞŰɘəɞɨ əŬɘ ůɡɜŭɟɞɛɖŰɐ TP1 ........................................... 40 

ɆɢɐɛŬ 2.12.2 ɀɐəɞɠ Ŭɔɤɔɩɜ ɛŮŰŬɝɨ ůɡɜŭɟɞɛɖŰɩɜ TP1 .......................................................... 41 
ɆɢɐɛŬ 3.1 ȹɑəŰɡŬ SELV ............................................................................................................ 42 
ɆɢɐɛŬ 3.8 ɅɎɔŮɠ ŭŮŭɞɛɏɜɤɜ, əɎɚɡɛɛŬ ɟɎɔŬɠ ........................................................................... 54 
ɆɢɐɛŬ 3.10 ɇɞˊɞɗɏŰɖůɖ Űɤɜ ɢɤɜŮɡŰɩɜ Bus ůɡůəŮɡɩɜ ............................................................ 56 
ɆɢɐɛŬ 3.11 ɇɡˊɞˊɞɘɖɛɏɜɖ TP1 Bus əɚɏɛŬ ............................................................................... 57 

ɆɢɐɛŬ 3.12 ɀɏŰɟŬ ŬɜŰɘəŮɟŬɡɜɘəɐɠ ˊɟɞůŰŬůɑŬɠ ........................................................................ 59 
ɆɢɐɛŬ 3.13 ũɟŬɛɛɏɠ Bus ˊɞɡ ŮəŰŮɑɜɞɜŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŬ əŰɑɟɘŬ ............................................. 60 
ɆɢɐɛŬ 3.14 ȷˊɞűɡɔɐ ɓɟɧɢɤɜ .................................................................................................... 61 
ɆɢɐɛŬ 3.17  ȾɚɏɛŬ ɔɘŬ ˊɟɞůŰŬůɑŬ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ ................................................................... 63 
ɆɢɐɛŬ 3.18 ȰɚŮɔɢɞɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ ..................................................................................... 64 

ɆɢɐɛŬ 4.1 ȷɟɢɘəɧ ˊŬɟɎɗɡɟɞ ETS ............................................................................................. 70 
ɆɢɐɛŬ 4.2 ȾŬɟŰɏɚŮɠ ɔŮɜɘəɐɠ Ůˊɘůəɧˊɖůɖɠ ................................................................................. 71 

ɆɢɐɛŬ 4.3 Ⱥˊɘůəɧˊɖůɖ əŬɟŰɏɚŬɠ ɏɟɔɤɜ ................................................................................... 72 
ɆɢɐɛŬ 4.4 ȾŬɟŰɏɚŬ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ (Database) ................................................................... 73 
ɆɢɐɛŬ 4.5 ȾŬɟŰɏɚŬ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ (Database) ................................................................... 74 
ɆɢɐɛŬ 4.6  ȾŮɜŰɟɘəɐ ȸɎůɖ ȹŮŭɞɛɏɜɤɜ (Central Database Repository) ................................... 75 
ɆɢɐɛŬ 4.7  ȾŮɜŰɟɘəɐ ȸɎůɖ ȹŮŭɞɛɏɜɤɜ (Central Database Repository) ................................... 76 
ɆɢɐɛŬ 4.8ȾŬɟŰɏɚŬ Database , ɡˊɞɛŮɜɞɨ database settings ..................................................... 78 



viii  

ɆɢɐɛŬ 4.9 ȹɘŬŭɘəŬůɑŬ ŮɘůŬɔɤɔɐɠ (Import Wizard) ................................................................... 78 

ɆɢɐɛŬ 4.10 Import Wizard, Ⱥˊɘɚɞɔɐ ȷɟɢŮɑɞɡ ........................................................................... 79 
ɆɢɐɛŬ 4.11 Import Wizard, Ⱥˊɘɚɞɔɐ ɄɟɞɥɧɜŰɤɜ ...................................................................... 80 
ɆɢɐɛŬ 4.12  ȹɖɛɘɞɡɟɔɩɜŰŬɠ ɏɜŬ ɜɏɞ ɏɟɔɞ................................................................................. 83 
ɆɢɐɛŬ 4.13  ȷɜɞɑɔɞɜŰŬɠ ɡˊɎɟɢɞɜŰŬ ɏɟɔŬ .................................................................................. 84 

ɆɢɐɛŬ 4.14   ȿŮˊŰɞɛɏɟŮɘŮɠ Ȱɟɔɞɡ ........................................................................................... 85 
ɆɢɐɛŬ 4.15   Ƀɗɧɜɖ ŭɖɛɘɞɡɟɔɑŬɠ ɏɟɔɞɡ ................................................................................... 87 
ɆɢɐɛŬ 4.16  ɄŮɟɘɞɢɐ ................................................................................................................ 88 
ɆɢɐɛŬ 4.17  ɄŬɟɎɗɡɟɞ əŰɘɟɑɤɜ ................................................................................................ 89 
ɆɢɐɛŬ 4.18  ɄŬɟɎɗɡɟɞ ŭɘŮɡɗɨɜůŮɤɜ ɞɛɎŭŬɠ ........................................................................... 90 

ɆɢɐɛŬ 4.19  ɄŬɟɎɗɡɟɞ ŰɞˊɞɚɞɔɑŬɠ .......................................................................................... 91 
ɆɢɐɛŬ 4.20  ɄŬɟɞɡůɑŬůɖ Űɤɜ flags .......................................................................................... 92 
ɆɢɐɛŬ 4.21  ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ ŭŮɘəŰɩɜ ..................... 92 
ɆɢɐɛŬ 4.22   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ ŬɘůɗɖŰɐɟɤɜ ............. 93 
ɆɢɐɛŬ 4.23   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ............. 93 

ɆɢɐɛŬ 4.24   Flags update ......................................................................................................... 94 
ɆɢɐɛŬ 4.25   ȹɖɛɘɞɡɟɔɩɜŰŬɠ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭɤɜ .................................................................. 95 

ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ............. 96 
ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ............. 97 

ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ............. 98 
ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 100 

ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 101 
ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 102 
ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 103 

ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 104 
ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 105 

ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 105 
ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 106 
ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 107 

ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 108 

ɆɢɐɛŬ 4.19   ȺɚɎɢɘůŰŮɠ ɟɡɗɛɑůŮɘɠ Űɤɜ flags ɔɘŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬŰɎůŰŬůɖɠ ........... 109 
ɆɢɐɛŬ 4.40   ūɧɟŰɘůɖ Űɤɜ Bus ůɡůəŮɡɤɜ ............................................................................. 111 
ɆɢɐɛŬ 4.41   ȹɑŭɞɜŰŬɠ űɡůɘəɐ ŭɘŮɨɗɡɜůɖ .............................................................................. 112 

ɆɢɐɛŬ 4.42   ūɧɟŰɘůɖ ɄɟɞɔɟɎɛɛŬŰɞɠ ŮűŬɟɛɞɔɐɠ ................................................................. 114 
ɆɢɐɛŬ 4.43   ɉŮɘɟɞəɑɜɖŰɖ ŮɘůŬɔɤɔɐ ůŰɞ ˊɑɜŬəŬ űɑɚŰɟɤɜ ..................................................... 116 

ɆɢɐɛŬ 4.44   ȺəűɧɟŰɘůɖ bus ůɡɜŭɟɞɛɖŰɐ .............................................................................. 117 
ɆɢɐɛŬ 4.45   ȺˊŬɜŬűɞɟɎ ůɡɜŭɟɞɛɖŰɐ ................................................................................... 118 
ɆɢɐɛŬ 4.46   ȰɚŮɔɢɞɠ Űɞɡ Űɞˊɘəɞɨ ůɡůŰɐɛŬŰɞɠ ..................................................................... 119 

ɆɢɐɛŬ 4.47   ȰɚŮɔɢɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ .................................................................................. 120 



 1 

ɄɅɃȿɃũɃɆ 

 

ȼ ˊŬɟɞɨůŬ ˊŰɡɢɘŬəɐ  ŮɟɔŬůɑŬ ɏɢŮɘ ůəɞˊɧ Űɖɜ ɛŮɚɏŰɖ əŬɘ ŬɜɎɚɡůɖ ɛɑŬɠ ůɢŮŰɘəɎ ɜɏŬɠ 

ŰŮɢɜɞɚɞɔɑŬɠ ůŰɞɡɠ  əŰɖɟɘŬəɞɨɠ ŬɡŰɞɛŬŰɘůɛɞɨɠ. 

ɆŰɞ əŮűɎɚŬɘɞ 1 ˊŬɟŬŰɑɗŮɜŰŬɘ ɛɑŬ ɘůŰɞɟɘəɐ ŬɜŬŭɟɞɛɐ  ůŰɞ ˊɤɠ əŬɘ Ŭˊɧ ˊɞɘɞɡɠ ɝŮəɑɜɖůŮ ŬɡŰɐ 

ɖ ŰŮɢɜɞɚɞɔɑŬ ˊɞɘɞɘ Űɖɜ ŮɝɏɚɘɝŬɜ ɩůŰŮ ůɐɛŮɟŬ ɜŬ ɡˊɎɟɢɞɡɜ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 21.000 

ŮŰŬɘɟŮɑŮɠ ŮɔəŬŰɎůŰŬůɖɠ ůŮ 70 ɢɩɟŮɠ əŬɘ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 50 ŰŮɢɜɘəɎ ˊŬɜŮˊɘůŰɐɛɘŬ, əŬɗɩɠ 

əŬɘ ˊɎɜɤ Ŭˊɧ 100 əɏɜŰɟŬ əŬŰɎɟŰɘůɖɠ. ȾŬɘ ůŰɖ ůɡɜɏɢŮɘŬ Űɞɡ əŮűŬɚŬɑɞɡ Ŭəɞɚɞɡɗɞɨɜ 

ŭɘɎűɞɟŮɠ ŰɞˊɞɚɞɔɑŮɠ ɔɘŬ ŮɔəŬŰŬůŰɎůŮɘɠ TP1/KNX. 

ɆŰɞ əŮűɎɚŬɘɞ 2 ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ Űɟɧˊɞɘ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮŰŬɝɨ ůɡɜŭɟɞɛɖŰɩɜ KNX.ŪŬ ŭɞɨɛŮ 

ˊɤɠ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɞɘ űɡůɘəɏɠ ŭɘŮɡɗɨɜůŮɘɠ, ɞɘ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭŬɠ əŬɘ ˊɤɠ ůɡɜŭɏɞɜŰŬɘ 

ɛŮŰŬɝɨ Űɞɡɠ ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ Űɤɜ ůɡůəŮɡɩɜ.  

ɆŰɞ əŮűɎɚŬɘɞ 3 ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ Űɨˊɞɘ əŬɘ ɞɘ Űɟɧˊɞɘ ůɨɜŭŮůɖɠ Ůɜɧɠ ŭɘəŰɨɞɡ TP-1. ŪŬ ŭɞɨɛŮ 

Űɞɜ Űɟɧˊɞ ŮɔəŬŰɎůŰŬůɖɠ Űɤɜ bus ůɡůəŮɡɩɜ ɛɏůŬ ůŮ ɛɘŬ ŮɔəŬŰɎůŰŬůɖ Űɖ ŰɞˊɞɗɏŰɖůɖ Űɤɜ 

əŬɚɤŭɑɤɜ əŬɘ Űɖ ŭɘɎŰŬɝɖ Űɤɜ bus ůɡůəŮɡɩɜ ůŰɞ ˊɑɜŬəŬ ŭɘŬɜɞɛɐɠ. 

   

ɆŰɞ əŮűɎɚŬɘɞ 4 ɗŬ ŭŮɑɝɞɡɛŮ Űɖɜ Ŭɟɢɐ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ 

ˊɟɞɔɟŬɛɛŬŰɑɕɞɡɛŮ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ETS. ŪŬ ŭŮɑɝɞɡɛŮ ˊɞɘŮɠ ŮɑɜŬɘ ɞɘ ŬˊŬɟŬɑŰɖŰŮɠ 

ŮɜɏɟɔŮɘŮɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɔɑɜɞɡɜ ˊɟɘɜ ɝŮəɘɜɐůɞɡɛŮ ɜŬ Űɞ ɢɟɖůɘɛɞˊɞɘɞɨɛŮ əŬɘ ˊɤɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮ Űɞ ETS. 

ɆŰɞ əŮűɎɚŬɘɞ 5 ˊŬɟŬŰɑɗŮɜŰŬɘ ɏɝɘ ŮəˊŬɘŭŮɡŰɘəɏɠ ŬůəɐůŮɘɠ ˊɞɡ ŭŮɑɢɜɞɡɜ ɓɐɛŬ ï ɓɐɛŬ Űɟɧˊɞ 

ɛŮ Űɞɜ ɞˊɞɑɞ ɗŬ ŭɖɛɘɞɡɟɔɐůɞɡɛŮ ɏɜŬ ɜɏɞ project, ɗŬ űŰɘɎɝɞɡɛŮ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ŭɞɛɏɠ 

əŰɖɟɑɞɡ əŬɘ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭɤɜ, ɗŬ ŮɘůɎɔɞɡɛŮ ŰŬ ɡɚɘəɎ ůŰɞɡɠ əŬŰɎɚɚɖɚɞɡɠ ɢɩɟɞɡɠ əŬɘ ɗŬ 

ŮɜɩůɞɡɛŮ ŰŬ ůŰɞɘɢŮɑŬ ɞɛɎŭɤɜ ɛŮ Űɘɠ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭɤɜ əŬɘ Űɏɚɞɠ ɗŬ ŭŮɑɝɞɡɛŮ Űɞɜ Űɟɧˊɞ ɛŮ 

Űɞɜ ɞˊɞɑɞ əŬŰŮɓɎɕɞɡɛŮ Űɞ ˊɟɧɔɟŬɛɛŬ ůŰɘɠ ůɡůəŮɡɏɠ. 
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ȿɏɝŮɘɠ əɚŮɘŭɘɎ: Ȱɝɡˊɜɖ ȼɚŮəŰɟɘəɐ ȺɔəŬŰɎůŰŬůɖ, ɇŮɢɜɘəɐ ȾɁɉ, ɄŬɟɞɡůɑŬůɖ ɀŬɗɖůɘŬəɞɨ 

Ɉɚɘəɞɨ. 
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1 O
 ȾȺūȷȿȷȽɃ 

 

ñũȺɁȽȾȷ ɄȺɅȽ ȾɁɉò 

1.1 ȽůŰɞɟɘəɐ ȷɜŬŭɟɞɛɐ 

ȼ KNX Association ɘŭɟɨɗɖəŮ Űɞ 1999 ɛŮ ɏŭɟŬ Űɘɠ ȸɟɡɝɏɚɚŮɠ əŬɘ ɛɎɚɘůŰŬ ůŬɜ ůɡɜŮɟɔŬůɑŬ 

Űɤɜ ɎɚɚɞŰŮ ŬɡŰɧɜɞɛɤɜ ȺɡɟɤˊŬɥəɩɜ ȺɜɩůŮɤɜ ɛŮ ůŰɧɢɞ ɏɝɡˊɜŬ əŰɑɟɘŬ, əŬŰɞɘəɑŮɠ əŬɘ 

ŮˊŬɔɔŮɚɛŬŰɘəɎ əŰɑɟɘŬ, ŭɖɚŬŭɐ: 

¶ ɇɖɜ BCI (ũŬɚɚɑŬ): ˊɞɡ ɡˊɞůŰɐɟɘɕŮ Űɞ ůɨůŰɖɛŬ Batibus 

¶ ɇɖɜ EIB Association (ȸɏɚɔɘɞ): ˊɞɡ ɡˊɞůŰɐɟɘɕŮ Űɞ ůɨůŰɖɛŬ ȺȽȸ 

¶ ɇɖɜ European Home System Association (ɃɚɚŬɜŭɑŬ): ˊɞɡ ɡˊɞůŰɐɟɘɕŮ Űɞ ůɨůŰɖɛŬ 

EHS 

ȼ KNX Association ŮɑɜŬɘ ɞ ŭɖɛɘɞɡɟɔɧɠ əŬɘ ɘŭɘɞəŰɐŰɖɠ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ KNX Űɞ ɛɧɜɞ ŬɜɞɘɢŰɧ 

ˊɟɧŰɡˊɞ ˊŬɔəɞůɛɑɤɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŮűŬɟɛɞɔɏɠ ůŰɞɜ ɞɘəɘŬəɧ əŬɘ Űɞ əŰɘɟɘŬəɧ ɏɚŮɔɢɞ , ˊɞɡ Űɞ 

Ůɨɟɞɠ Űɞɡ ŮɑɜŬɘ Ŭˊɧ űɤŰɘůɛɧ əŬɘ ůəɑŬůŰɟŬ, ɛɏɢɟɘ Űɞɜ ɏɚŮɔɢɞ ɔɘŬ ůɡůŰɐɛŬŰŬ ɗɏɟɛŬɜůɖɠ, 

ůɡɜŬɔŮɟɛɞɨ, ŮɝŬŮɟɘůɛɞɨ, əɚɘɛŬŰɘůɛɞɨ , ˊŬɟŬəɞɚɞɨɗɖůɖɠ, Űɞɜ ɏɚŮɔɢɞ Űɞɡ ɜŮɟɞɨ, Űɖ 

ŭɘŬɢŮɑɟɘůɖ & ɛɏŰɟɖůɖ ŮɜɏɟɔŮɘŬɠ, əŬɗɩɠ əŬɘ ɞɘəɘŬəɏɠ ůɡůəŮɡɏɠ, ɐɢɞɡ - AV əŬɘ ˊɞɚɚɎ ɎɚɚŬ. 

 

ȼ ŰŮɢɜɞɚɞɔɑŬ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɜɏŬ ɧůɞ əŬɘ ůŮ ɡˊɎɟɢɞɜŰŬ ůˊɑŰɘŬ əŬɘ əŰɑɟɘŬ. ɇɞ 

ˊɟɧŰɡˊɞ ɏɢŮɘ ŮɔəɟɘɗŮɑ ɛŮ ˊɟɞɗɡɛɑŬ Ŭˊɧ ˊɞɚɚɞɨɠ ŭɘŮɗɜŮɑɠ əŬŰŬůəŮɡŬůŰɏɠ ˊɞɡ ˊŬɟɏɢɞɡɜ Ŭˊɧ 

əɞɘɜɞɨ ɛɘŬ ɛŮɔɎɚɖ ůŮɘɟɎ Ŭˊɧ KNX - ˊɘůŰɞˊɞɘɖɛɏɜŬ ˊɟɞɥɧɜŰŬ. 

 

ȷɡŰɎ ŰŬ ˊɟɞɥɧɜŰŬ ɏɢɞɡɜ ŮɚŮɔɢɗŮɑ ŭɘŮɝɞŭɘəɎ,  ɏɢɞɡɜ ˊɘůŰɞˊɞɘɖɗŮɑ ɧŰɘ ŮɑɜŬɘ ůɡɛɓŬŰɎ ɛŮ Űɞ 

KNX əŬɘ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ ŬˊɟɧůəɞˊŰŬ ɛŬɕɑ ɎˊŬɝ  Ŭűɞɨ ˊɟɞɔɟŬɛɛŬŰɘůŰɞɨɜ Ŭˊɧ Űɞɜ 

ŮɝɞɡůɘɞŭɞŰɖɛɏɜɞ KNX Integrator, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɏɜŬ əɞɘɜɧ ŮɟɔŬɚŮɑɞ ɚɞɔɘůɛɘəɞɨ Űɞ ETS.  

ȳɚŬ ŰŬ ˊɟɞɥɧɜŰŬ ç ɛɘɚɞɨɜ Űɖɜ ɑŭɘŬ ɔɚɩůůŬ è əŬɘ ɛˊɞɟɞɨɜ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ ɛŬɕɑ ůŰɞ ɑŭɘɞ 

ŭɑəŰɡɞ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɛŮ ˊɞɚɨ ɚɘɔɧŰŮɟɖ əŬɚɤŭɑɤůɖ əŬɘ ɡɣɖɚɧŰŮɟɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɜŬ 

ŮˊɘŰɡɔɢɎɜɞɡɛŮ Űɞ ůəɞˊɧ ɛŬɠ. 

 

ȼ ůɡɛűɤɜɑŬ ɔɘŬ Űɖ ɗɏůˊɘůɖ əɞɘɜɩɜ Űɡˊɞˊɞɘɖɛɏɜɤɜ Ůɘŭɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ɚŮɘŰɞɡɟɔɘəɩɜ 

ɛˊɚɞə ˊɟɞŭɘŬɔɟŬűɩɜ ɏűŰŬůŮ ůŰɖɜ ŮűŬɟɛɞɔɐ ˊɟɞŭɘŬɔɟŬűɩɜ ɞɛɎŭɤɜ ɛŮɚɩɜ KNX ˊɞɡ 

ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɘ ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ (ˊ.ɢ. HVAC), ɛŮŰɎ Űɖɜ ɞˊɞɑŬ ɖ 

ůɡɜɏˊŮɘŬ Űɤɜ ˊɟɞŰɎůŮɤɜ ŬɡŰɩɜ ɛŮ Űɞ ɔŮɜɘəɧ ˊɟɧŰɡˊɞ ŭɘŬůɡɜŭɏůŮɤɠ ŮɚɏɔɢŮŰŬɘ Ŭˊɧ Űɖ KNX 

Task Force Interworking. 

 

ũɘŬ ŰŬ ɛɏɚɖ Űɖɠ KNX Association Űɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ŮɚŮɡɗɏɟɤɜ ŭɘəŬɘɤɛɎŰɤɜ , ŮɝɎɚɚɞɡ, 

ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ ˊɚŬŰűɧɟɛŬ ŮˊŮɝŮɟɔŬůŰɐ. ȳɚŬ ŰŬ ˊɟɞɥɧɜŰŬ ˊɞɡ 

űɏɟɞɡɜ Űɞ ɚɞɔɧŰɡˊɞ KNX ɏɢɞɡɜ ˊɘůŰɞˊɞɘɖɗŮɑ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɖ ůɡɛɓŬŰɧŰɖŰŬ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ, ŭɘŬůɡɜŭɏůŮɤɠ  əŬɘ Űɖɠ ŭɘŬɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ. 
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ɇɞ KNX ɏɢŮɘ ŮɔəɟɘɗŮɑ ɤɠ: 

¶ ȺɡɟɤˊŬɥəɧ ɄɟɧŰɡˊɞ ( CENELEC EN 50090 əŬɘ CEN EN 13321-1 ) . 

¶ ȹɘŮɗɜɏɠ ɄɟɧŰɡˊɞ ( ISO / IEC 14543-3 ) . 

¶  Ⱦɘɜɏɕɘəɞ ˊɟɧŰɡˊɞ ( GB / Z 20965 ) . 

¶ ɄɟɧŰɡˊɞ Űɤɜ ȼɄȷ ( ANSI / ASHRAE 135 ) 

 

ɇɞ ˊɟɧŰɡˊɞ ŬɡŰɧ ɓŬůɑɕŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 15 ɢɟɧɜɘŬ ŮɛˊŮɘɟɑŬɠ ůŰɖɜ ŬɔɞɟɎ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ ˊɟɞəŬŰɧɢɤɜ Űɖɠ, ȺɇȺ, EHS əŬɘ BatiBUS. ɄɎɜɤ Ŭˊɧ 100 

ŮŰŬɘɟŮɑŮɠ-ɛɏɚɖ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɞɨɠ ŰɞɛŮɑɠ ŮűŬɟɛɞɔɩɜ ɏɢɞɡɜ ůɢŮŭɧɜ 7000 

KNX ˊɘůŰɞˊɞɘɖɛɏɜŮɠ ɞɛɎŭŮɠ ˊɟɞɥɧɜŰɤɜ ůŰɞɡɠ əŬŰŬɚɧɔɞɡɠ Űɞɡɠ. ȼ KNX Association ɏɢŮɘ 

ůɡɜɎɣŮɘ ůɡɛűɤɜɑŮɠ ůɡɜŮɟɔŬůɑŬɠ ɛŮ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 21.000 ŮŰŬɘɟŮɑŮɠ ŮɔəŬŰɎůŰŬůɖɠ ůŮ 70 

ɢɩɟŮɠ əŬɘ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 50 ŰŮɢɜɘəɎ ˊŬɜŮˊɘůŰɐɛɘŬ, əŬɗɩɠ əŬɘ ˊɎɜɤ Ŭˊɧ 100 əɏɜŰɟŬ 

əŬŰɎɟŰɘůɖɠ. ȰɜŬ ɛɞɜŰɏɚɞ ŭɘŬůɡɜŭɏůŮɤɠ  əŬɘ ɛŮ ŮəŰŮŰŬɛɏɜŮɠ ɚŮɘŰɞɡɟɔɘəɏɠ ˊŮɟɘɔɟŬűɏɠ  ɔɘŬ 

ˊɞɚɚɞɨɠ ŰɞɛŮɑɠ ŮűŬɟɛɞɔɐɠ ŬˊɞŰŮɚɞɨɜ əŬŰɖɔɞɟɑŬ ɛŮ ŬɜŬˊɧůˊŬůŰɞ ɛɏɟɞɠ Űɤɜ ˊɟɞŭɘŬɔɟŬűɩɜ 

KNX . ȷɡŰɧ ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɛɘŬ ŭɘŬŭɘəŬůɑŬ ˊɘůŰɞˊɞɑɖůɖɠ , ůŰɞ ɞˊɞɑɞ ŭɑˊɚŬ ɛŮ Űɖ 

ůɡɛɛɧɟűɤůɖ ˊɟɞɠ Űɞ əŬɗɞɟɘůɛɏɜɞ ˊɟɞűɑɚ Űɞɡ ůɡůŰɐɛŬŰɞɠ , ɖ Űɐɟɖůɖ ŰɞɡɚɎɢɘůŰɞɜ Űɤɜ 

Űɡˊɞˊɞɘɖɛɏɜɤɜ Ůɘŭɩɜ ŭŮŭɞɛɏɜɤɜ ɐ Ůˊɘˊɚɏɞɜ Űɤɜ əŬɗɞɟɘůɛɏɜɤɜ ɚŮɘŰɞɡɟɔɘəɩɜ ŰɛɖɛɎŰɤɜ 

ŮɑɜŬɘ ɏɜŬɠ Ŭˊɧ Űɞɡɠ ŬəɟɞɔɤɜɘŬɑɞɡɠ ɚɑɗɞɡɠ ( ˊɞɡ ůɡɛɓɞɚɑɕŮŰŬɘ Ŭˊɧ Űɞ ůɐɛŬ KNX ). ȹɑŬɡɚɞɘ 

ˊɞɡ ɞɟɑɕɞɜŰŬɘ ůŰɞ ˊɟɧŰɡˊɞ ŭɘŬůɡɜŭɏůŮɤɠ  KNX  ɤɠ Ůɝɐɠ: ç ɖ əŬŰɎůŰŬůɖ əŬŰɎ Űɖɜ ɞˊɞɑŬ ŰŬ 

ˊɟɞɥɧɜŰŬ ŬˊɞůŰɏɚɚɞɡɜ əŬɘ ɚŬɛɓɎɜɞɡɜ ɛɖɜɨɛŬŰŬ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ əŬŰŬɜɞɐůɞɡɜ ůɤůŰɎ ŰŬ 

ůɐɛŬŰŬ əŬɘ ɜŬ ŬɜŰɘŭɟɞɨɜ ůŮ ŬɡŰɎ ɢɤɟɑɠ ˊɟɧůɗŮŰɞ Ůɝɞˊɚɘůɛɧ è. 

 

ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɖɠ Ůɜ ɚɧɔɤ ůɡɜŮɟɔŬůɑŬɠ ŮɑɜŬɘ : 

¶ ȺɜɘůɢɨŮɘ Űɖɜ ŬɔɞɟɎ OEM ɛŮŰŬɝɨ Űɤɜ űɞɟɏɤɜ ˊŬɟɞɢɐɠ ɚɨůɖɠ KNX 

¶ ȹɑɜŮɘ Ůɨəɞɚɖ ˊɟɧůɓŬůɖ ůŰɖɜ ŬɔɞɟɎ ɔɘŬ ŮɝŮɘŭɘəŮɡɛɏɜŬ ˊɟɞɥɧɜŰŬ 

( ůɡɜɐɗɤɠ ɔɑɜɞɜŰŬɘ Ŭˊɧ Űɘɠ ɛɘəɟɧŰŮɟŮɠ ŮˊɘɢŮɘɟɐůŮɘɠ ) 

¶ ȺˊɘŰɟɏˊŮɘ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɛɘŬ əɞɘɜɐ ɡˊɞŭɞɛɐ Űɖɠ ŬɔɞɟɎɠ ɔɘŬ KNX ůɡɛɓŬŰɎ 

ˊɟɞɥɧɜŰŬ 
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1.2 ɇɞˊɞɚɞɔɑŬ TP1 / KNX 

1.2.1 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ 

ȾɎɗŮ bus ï ůɡɜŭɟɞɛɖŰɐɠ ɛˊɞɟŮɑ ɜŬ ŬɜŰŬɚɚɎɝŮɘ ˊɚɖɟɞűɞɟɑŮɠ ɛŮ ɏɜŬɜ Ɏɚɚɞɜ bus ï 

ůɡɜŭɟɞɛɖŰɐ ɛɏůɤ ŰɖɚŮɔɟŬűɖɛɎŰɤɜ. 

 

ɀɘŬ ɔɟŬɛɛɐ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞ ˊɞɚɨ 4 ŰɛɐɛŬŰŬ ɔɟŬɛɛɐɠ ɛŮ ɏɤɠ əŬɘ 64 

ůɡɜŭɟɞɛɖŰɏɠ ůŰɞ əɎɗŮ ŰɛɐɛŬ . ȾɎɗŮ ŰɛɐɛŬ ŬˊŬɘŰŮɑ Űɞ ŭɘəɧ Űɞɡ ŰɟɞűɞŭɞŰɘəɧ. 

 

Ƀ ˊɟŬɔɛŬŰɘəɧɠ Ŭɟɘɗɛɧɠ bus ï ůɡɜŭɟɞɛɖŰɩɜ ŬɜɎ ŰɛɐɛŬ ɔɟŬɛɛɐɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ 

ŮˊɘɚŮɔɧɛŮɜɞ ŰɟɞűɞŭɞŰɘəɧ əŬɘ Űɖɜ Ŭˊɞɟɟɧűɖůɖ ɘůɢɨɞɠ əɎɗŮ bus ï ůɡɜŭɟɞɛɖŰɐ . 

 

 

ɆɢɐɛŬ 1.1 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ 
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1.2.2 ɇɞˊɞɚɞɔɑŬ ɄŮɟɘɞɢɐɠ 

 
ȺɎɜ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ˊŮɟɘůůɧŰŮɟŮɠ ɔɟŬɛɛɏɠ ɐ ɧŰŬɜ ˊɟɏˊŮɘ ɜŬ ŮˊɘɚŮɔŮɑ ɛɑŬ ŭɘŬűɞɟŮŰɘəɐ 

ŭɘɎŰŬɝɖ, ŰɧŰŮ ɛ́ ɞɟɞɨɜ ɛɏůɤ Ůɜɧɠ ˊɟɞůŬɟɛɞůŰɐ ɔɟŬɛɛɐɠ (LC) ɜŬ ůɡɜŭŮɗɞɨɜ ɏɤɠ əŬɘ 15 

ɔɟŬɛɛɏɠ ůŰɖɜ əɨɟɘŬ ɔɟŬɛɛɐ. ȷɡŰɐ ɖ ŰɞˊɞɚɞɔɑŬ ɞɜɞɛɎɕŮŰŬɘ ˊŮɟɘɞɢɐ.  

 

Ⱥˊɑůɖɠ əŬɘ ůŰɖɜ əɨɟɘŬ ɔɟŬɛɛɐ ɛ́ ɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ɏɤɠ əŬɘ 64 ůɡɜŭɟɞɛɖŰɏɠ. ȳ 

ɛɏɔɘůŰɞɠ Ŭɟɘɗɛɧɠ ůɡɜŭɟɞɛɖŰɩɜ Űɖɠ əɨɟɘŬɠ ɔɟŬɛɛɐɠ ɛŮɘɩɜŮŰŬɘ əŬŰɎ Űɞɜ ŬɜŰɑůŰɞɘɢɞ Ŭɟɘɗɛɧ 

Űɤɜ ŰɞˊɞɗŮŰɖɛɏɜɤɜ ˊɟɞůŬɟɛɞůŰɩɜ ɔɟŬɛɛɐɠ.  

 

Ⱥˊɑůɖɠ əŬɘ ɔɘŬ Űɖɜ əɨɟɘŬ ɔɟŬɛɛɐ ŬˊŬɘŰŮɑŰŬɘ ɏɜŬ ŬɜŮɝɎɟŰɖŰɞ ŰɟɞűɞŭɞŰɘəɧ.  

 

ȼ əɨɟɘŬ ɔɟŬɛɛɐ əŬɘ ɖ ɔɟŬɛɛɐ ˊŮɟɘɞɢɐɠ ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ŮˊŮəŰŬɗɞɨɜ ɛŮ ŰɞˊɞɗɏŰɖůɖ 

ŮɜɘůɢɡŰɩɜ ɔɟŬɛɛɐɠ.  

 

 

ɆɢɐɛŬ 1.2 ɇɞˊɞɚɞɔɑŬ ɄŮɟɘɞɢɐɠ 
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1.2.3 ɇɞˊɞɚɞɔɑŬ ɆɡůŰɐɛŬŰɞɠ (ˊŮɟɘůůɧŰŮɟɤɜ ˊŮɟɘɞɢɩɜ) 

ɀɑŬ ŮɔəŬŰɎůŰŬůɖ ȾɁɉ ɇɅ1 ɛˊɞɟŮɑ ɜŬ ŮˊŮəŰŬɗŮɑ əŬɘ ˊɏɟŬ Ŭˊɧ Űɖ əɨɟɘŬ ɔɟŬɛɛɐ. Ƀ 

ˊɟɞůŬɟɛɞůŰɐɠ ˊŮɟɘɞɢɐɠ (BC) ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖ ůɨɜŭŮůɖ Űɖɠ Űɖɜ ˊŮɟɘɞɢɐɠ Űɞɡ ɛŮ 

Űɖ ɔɟŬɛɛɐ ˊŮɟɘɞɢɐɠ.  

 

Ⱥˊɑůɖɠ əŬɘ ůŰɖ ɔɟŬɛɛɐ ˊŮɟɘɞɢɐɠ ɛˊɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ bɡs-ůɡɜŭɟɞɛɖŰɏɠ Ƀ 

ɛɏɔɘůŰɞɠ Ŭɟɘɗɛɧɠ ůɡɜŭɟɞɛɖŰɩɜ ůŰɖ ɔɟŬɛɛɐ ˊŮɟɘɞɢɐɠ ɛŮɘɩɜŮŰŬɘ əŬŰɎ Űɞɜ ŬɜŰɑůŰɞɘɢɞ 

Ŭɟɘɗɛɧ Űɤɜ ŰɞˊɞɗŮŰɖɛɏɜɤɜ ˊɟɞůŬɟɛɞůŰɩɜ ˊŮɟɘɞɢɐɠ.  

 

ɀŮ Űɘɠ 15 ˊŮɟɘɞɢɏɠ (ɛɏɔɘůŰɞ ɧɟɘɞ) ɛˊɞɟɞɨɜ ɜŬ ůɡɜŮɟɔŬůŰɞɨɜ ɏɤɠ əŬɘ 58.000 

ůɡɜŭɟɞɛɖŰɏɠ.  

 

ɀŮ Űɞ ŭɘŬɢɤɟɘůɛɧ ɛɑŬɠ ŮɔəŬŰɎůŰŬůɖɠ ȾɁɉ ɇɅ1 ůŮ ɔɟŬɛɛɏɠ əŬɘ ˊŮɟɘɞɢɏɠ ŬɡɝɎɜŮŰŬɘ 

ůɖɛŬɜŰɘəɎ ɖ ŬůűɎɚŮɘŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ.  

 

 

ɆɢɐɛŬ 1.3 ɇɞˊɞɚɞɔɑŬ ɆɡůŰɐɛŬŰɞɠ 
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1.2.4 ūɡůɘəɐ ȹɘŮɨɗɡɜůɖ 

ȼ űɡůɘəɐ ŭɘŮɨɗɡɜůɖ ŮɝɡˊɖɟŮŰŮɑ ůŰɖɜ ŬɜŬɔɜɩɟɘůɖ Űɤɜ ůɡɜŭɟɞɛɖŰɩɜ əŬɘ ˊŮɟɘɔɟɎűŮɘ 

Űɖɜ ŭɘɎŰŬɝɖ Űɞɡɠ ůŰɖɜ bɡs-ŰɞˊɞɚɞɔɑŬ.  

ȸ= 1-15 əŬŰŬɢɤɟŮɑ ŭɘŮɡɗɨɜůŮɘɠ ůŰɘɠ ˊŮɟɘɞɢɏɠ 1-15  

ȸ = Ƀ əŬŰŬɢɤɟŮɑ ŭɘŮɡɗɨɜůŮɘɠ ůŰɞɡɠ ůɡɜŭɟɞɛɖŰɏɠ Űɖɠ ɔɟŬɛɛɐɠ ˊŮɟɘɞɢɐɠ L = 1-15 

əŬŰŬɢɤɟŮɑ ŭɘŮɡɗɨɜůŮɘɠ ůŰɘɠ ɔɟŬɛɛɏɠ 1-15, ŮɜŰɧɠ Űɤɜ ˊŮɟɘɞɢɩɜ ˊɞɡ ɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞ ȸ 

L = Ƀ əŬŰŬɢɤɟŮɑ ŭɘŮɡɗɨɜůŮɘɠ ůŰɖɜ əɨɟɘŬ ɔɟŬɛɛɐ,  

ɇ = 1-255 əŬŰŬɢɤɟŮɑ ŭɘŮɡɗɨɜůŮɘɠ ůŰɞɡɠ ůɡɜŭɟɞɛɖŰɏɠ ŮɜŰɧɠ Űɖɠ ɔɟŬɛɛɐɠ ˊɞɡ ɞɟɑɕŮŰŬɘ 

Ŭˊɧ Űɞ L.  

T = 0 əŬŰŬɢɤɟŮɑ Űɖɜ ŭɘŮɨɗɡɜůɖ Űɞɡ ˊɟɞůŬɟɛɞůŰɐ  

ȼ ŭɘŮɨɗɡɜůɖ Ůɜɧɠ ŬˊɞűɞɟŰɘůɛɏɜɞɡ bus - ůɡɜŭɟɞɛɖŰɐ ŮɑɜŬɘ 15.15.255.  

 

 

ɆɢɐɛŬ 1.4 ɇɞˊɞɚɞɔɑŬ ɆɡůŰɐɛŬŰɞɠ 

 

1.2.5 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ɚŮɘŰɞɡɟɔɑŬ űɑɚŰɟɞɡ 

Ƀ ́ɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ ɚŬɛɓɎɜŮɘ əŬŰɎ Űɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ɏɜŬɜ 

ˊɑɜŬəŬ űɑɚŰɟɤɜ.  

ȳɚŬ ŰŬ ɚɖűɗɏɜŰŬ ŰɖɚŮɔɟŬűɐɛŬŰŬ ɞɛɎŭɞɠ ɛŮŰŬɓɘɓɎɕɞɜŰŬɘ ɛɧɜɞ, ŮɎɜ 

ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ űɑɚŰɟɤɜ.  

ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ɖ ɔɟŬɛɛɐ ɚŮɘŰɞɡɟɔŮɑ ŬɜŮɝɎɟŰɖŰŬ. ȹɘŬɓɘɓɎɕɞɜŰŬɘ ɛɧɜɞɜ ŰŬ 

ŰɖɚŮɔɟŬűɐɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ ɔɟŬɛɛɏɠ.  

ɇŬ əɑŰɟɘɜŬ LȺD Űɞɡ ˊɟɞůŬɟɛɞůŰɐ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ ŬɜŬɓɞůɓɐɜɞɡɜ əŬŰɎ Űɖ ɚɐɣɖ 

Ůɜɧɠ ŰɖɚŮɔɟŬűɐɛŬŰɞɠ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ɔɟŬɛɛɐ.  
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'Ƀ ŮɜɘůɢɡŰɐɠ ɔɟŬɛɛɐɠ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŭɘŬɓɑɓŬůɖ ɧɚɤɜ Űɤɜ ŰɖɚŮɔɟŬűɖɛɎŰɤɜ. Ŭűɞɨ ŭŮɜ 

ŭɘŬɗɏŰŮɘ ˊɑɜŬəŬ űɑɚŰɟɤɜ.  

 

ɆɢɐɛŬ 1.5 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ɚŮɘŰɞɡɟɔɑŬ űɑɚŰɟɞɡ 

 

 

ɆɢɐɛŬ 1.6 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ɚŮɘŰɞɡɟɔɑŬ űɑɚŰɟɞɡ 

 

 



 

 10 

1.2.6 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ɛˊɚɞə - ŭɘɎɔɟŬɛɛŬ 

 

Ƀ ˊɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ ŮɑɜŬɘ ůɡůəŮɡɐ ɔɘŬ ɟɎɔŬ ˊɑɜŬəŬ (REG). ȼ 

ɔɟŬɛɛɐ Űɞɡ Ɏɜɤ Ůˊɘˊɏŭɞɡ ůɡɜŭɏŮŰŬɘ ɛɏůɤ ɛɑŬɠ əɚɏɛŬɠ Bus.  

 

ȼ ɔɟŬɛɛɐ Űɞɡ əɎŰɤ Ůˊɘˊɏŭɞɡ ůɡɜŭɏŮŰŬɘ ɛɏůɤ Űɖɠ ɟɎɔŬɠ ŭŮŭɞɛɏɜɤɜ. Ƀɘ ɜɏɞɘ 

ˊɟɞůŬɟɛɞůŰɏɠ (Ŭˊɧ Ƚɞɨɜɘɞ 2003) ɛˊɞɟɞɨɜ ɜŬ ˊɟɞɔɟŬɛɛŬŰɘůŰɞɨɜ əŬɘ Ŭˊɧ Űɘɠ ŭɨɞ 

ɔɟŬɛɛɏɠ.  

 

ɆŰɞɡɠ ˊŬɚŬɘɧŰŮɟɞɡɠ (ɛɏɢɟɘ Ƚɞɨɜɘɞ 2003) ˊɟɞůŬɟɛɞůŰɏɠ ɖ ŰɟɞűɞŭɞůɑŬ ŰɎůɖɠ ɔɘŬ 

Űɞɡɠ ŭɨɞ Bus - ˊɟɞůŬɟɛɞůŰɏɠ, Űɖ ɛɞɜɎŭŬ ɚɞɔɘəɩɜ ŭɘŮɟɔŬůɘɩɜ əŬɘ Űɖɜ ɛɜɐɛɖ 

űɑɚŰɟɤɜ ɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ Űɖ ɔɟŬɛɛɐ Űɞɡ əɎŰɤ Ůˊɘˊɏŭɞɡ. Ƀɘ ɜɏɞɘ ˊɟɞůŬɟɛɞůŰɏɠ 

ɏɢɞɡɜ ɛɧɜɞ ɏɜŬɜ ŮɚŮɔəŰɐ ɞ ɞˊɞɑɞɠ ŰɟɞűɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɖɜ (Ɏɜɤ) əŮɜŰɟɘəɐ ɔɟŬɛɛɐ.  

ȷɡŰɧ ŭɑŭŮɘ Űɞ ˊɚŮɞɜɏəŰɖɛŬ ɧŰɘ ŭɘŬəɞˊɏɠ ŰɎůŮɤɠ ůŰɖɜ ŭŮɡŰŮɟŮɨɞɡůŬ ɔɟŬɛɛɐ 

ɛˊɞɟɞɨɜ ɜŬ ŬɜŬɔɔŮɚɗɞɨɜ.  

 

ɆŰɞɡɠ ˊŬɚŬɘɧŰŮɟɞɡɠ ˊɟɞůŬɟɛɞůŰɏɠ, ɖ ɛɜɐɛɖ űɑɚŰɟɤɜ ŭɘŬɗɏŰŮɘ ɛˊŬŰŬɟɑŬ ɚɘɗɑɞɡ ɛŮ 

ŭɘɎɟəŮɘŬ ɕɤɐɠ > 10 ɢɟɧɜɘŬ. Ƀɘ ɜɏɞɘ ˊɟɞůŬɟɛɞůŰɏɠ ŭɘŬɗɏŰɞɡɜ ɛɘŬ FIash - ROM ɛɜɐɛɖ 

ɖ ɞˊɞɑŬ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ ɛˊŬŰŬɟɑŬ.  

 

Ƀ ˊɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ ŭɘŬɢɤɟɑɕŮɘ ɔŬɚɓŬɜɘəɎ Űɘɠ ɔɟŬɛɛɏɠ.  

 

 

ɆɢɐɛŬ 1.7 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ 

  



 

 11 

1.2.7 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ 

 

Ƀ ˊɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŬɜ:  

 

ɄɟɞůŬɟɛɞůŰɐɠ ˊŮɟɘɞɢɐɠ (BC)  

ɆɨɜŭŮůɖ ɔɟŬɛɛɐɠ ˊŮɟɘɞɢɐɠ - əɨɟɘŬɠ ɔɟŬɛɛɐɠ  

 

ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ (LC)  

ɆɨɜŭŮůɖ əɨɟɘŬɠ ɔɟŬɛɛɐɠ - ŭŮɡŰŮɟŮɨɞɡůŬɠ ɔɟŬɛɛɐɠ  

 

ȺɜɘůɢɡŰɐɠ ɔɟŬɛɛɐɠ (LR)  

ũɘŬ Űɖɜ ŮˊɏəŰŬůɖ ɛɑŬɠ ɔɟŬɛɛɐɠ əŬŰɎ ɏɜŬ ŰɛɐɛŬ ɔɟŬɛɛɐɠ ɛŮ ɏɤɠ əŬɘ 64 ˊɟɧůɗŮŰɞɡɠ 

ůɡɜŭɟɞɛɖŰɏɠ əŬɘ ˊɟɧůɗŮŰɤɜ Ŭɔɤɔɩɜ ůɡɜɞɚɘəɞɨ ɛɐəɞɡɠ ɏɤɠ 1.000 m. 

 

Ƀɘ ˊɟɞůŬɟɛɞůŰɏɠ ˊŮɟɘɞɢɩɜ əŬɘ ɔɟŬɛɛɩɜ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬɓɘɓɎɕɞɡɜ ɛɧɜɞ ŰɖɚŮɔɟŬűɐɛŬŰŬ 

ˊɞɡ Ŭűɞɟɞɨɜ ɎɚɚŮɠ ɔɟŬɛɛɏɠ ɐ ˊŮɟɘɞɢɏɠ. Ƀ ŮɜɘůɢɡŰɐɠ ɔɟŬɛɛɐɠ ŭɘŬɓɘɓɎɕŮɘ ɧɚŬ ŰŬ 

ŰɖɚŮɔɟŬűɐɛŬŰŬ.  

 

Ƀɘ ˊɟɞůŬɟɛɞůŰɏɠ ˊŮɟɘɞɢɩɜ & ɔɟŬɛɛɩɜ əŬɘ ɞɘ ŮɜɘůɢɡŰɏɠ ɔɟŬɛɛɩɜ ŮɑɜŬɘ ɧɛɞɘŮɠ ůɡůəŮɡɏɠ. Ƀɘ 

ŮɟɔŬůɑŮɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŮəŰŮɚŮůɗɞɨɜ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ ŮűŬɟɛɞɔɐɠ əŬɘ Űɖ 

űɡůɘəɐ ŭɘŮɨɗɡɜůɖ ˊɞɡ ɞɟɑɕŮŰŬɘ.  

 

ɆɢɐɛŬ 1.8 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ 
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1.2.8 ɄɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ, ˊŮŭɑŬ ŮűŬɟɛɞɔɐɠ 

Ƀ ˊɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ ˊŬɟŬɛŮŰɟɞˊɞɘŮɑŰŬɘ ɛŮ Űɖɜ əŬŰŬɢɩɟɖůɖ Űɖɠ 

űɡůɘəɐɠ Űɞɡ ŭɘŮɨɗɡɜůɖɠ ůŬɜ ˊɟɞůŬɟɛɞůŰɐɠ ˊŮɟɘɞɢɐɠ, ɔɟŬɛɛɐɠ ɐ ůŬɜ ŮɜɘůɢɡŰɐɠ 

ɔɟŬɛɛɐɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ ŭɘŮɨɗɡɜůɖ 1.1.0 ɞɟɑɕŮɘ Űɞɜ ˊɟɞůŬɟɛɞůŰɐ ůŬɜ 

ˊɟɞůŬɟɛɞůŰɐ ɔɟŬɛɛɐɠ ůŰɖɜ ˊŮɟɘɞɢɐ 1 ůŰɖɜ ɔɟŬɛɛɐ 1.  

ȷɡŰɧɠ ŮˊɞˊŰŮɨŮɘ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ŭŮŭɞɛɏɜɤɜ ɛŮŰŬɝɨ əɨɟɘŬɠ əŬɘ ŭŮɡŰŮɟŮɨɞɡůŬɠ 

ɔɟŬɛɛɐɠ əŬɘ ŬɜŰɑůŰɟɞűŬ. ɀŮŰŬɓɘɓɎɕɞɜŰŬɘ ˊŬɟŬəɎŰɤ ɛɧɜɞɜ ŰŬ ŰɖɚŮɔɟŬűɐɛŬŰŬ, Űɤɜ 

ɞˊɞɑɤɜ ɖ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ ɏɢŮɘ ŬˊɞɗɖəŮɡŰŮɑ ůŰɞɜ ˊɑɜŬəŬ űɑɚŰɟɤɜ.  

 

 

ɆɢɐɛŬ 1.9 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ 
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1.2.9 ȺůɤŰŮɟɘəɧ ŰɖɚŮɔɟɎűɖɛŬ ɔɟŬɛɛɐɠ 

ɇɞ ˊɎŰɖɛŬ Űɞɡ ˊɚɐəŰɟɞɡ Űɞɡ ɛˊouŰɧɜ ɇ1 ŮɜŮɟɔɞˊɞɘŮɑ Űɖɜ ŬˊɞůŰɞɚɐ ŰɖɚŮɔɟŬűɐɛŬŰɞɠ 

ɛŮ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ 1/1/1.  

 

ȳɚɞɘ ɞɘ bɡs-ůɡɜŭɟɞɛɖŰɏɠ ŬɡŰɐɠ Űɖɠ ɔɟŬɛɛɐɠ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ. ŬɚɚɎ ɛɧɜɞ ɞɘ ŭɏəŰŮɠ 

ˊɞɡ Ůɚɏɔɢɞɡɜ ɇŬ űɤŰɘůŰɘəɎ L11, L12 əŬɘ L13 ɛŮ Űɖɜ ɑŭɘŬ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ 1/1/1 

ŮəŰŮɚɞɨɜ Űɖɜ ŮɜŰɞɚɐ.  

 

ȺɎɜ ɞ ŬɘůɗɖŰɐɟŬɠ ŮɝɤŰŮɟɘəɞɨ űɤŰɘůɛɞɨ S1 ŬˊɞůŰŮɑɚŮɘ Űɖɜ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ 1/1/11, 

ŰɧŰŮ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ɧɚɞɘ ɞɘ ůɡɜŭɟɞɛɖŰɏɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɔɟŬɛɛɐɠ, ŬɚɚɎ ɛɧɜɞɜ 

ɞɘ ŭɏəŰŮɠ ˊɞɡ Ůɚɏɔɢɞɡɜ ŰŬ űɤŰɘůŰɘəɎ ˊŬɟŬɗɨɟɤɜ L11 əŬɘ L21 ŮəŰŮɚɞɨɜ Űɖɜ ŮɜŰɞɚɐ 

ɔɘŬŰɑ ɛɧɜɞ ŬɡŰɞɑ ɏɢɞɡɜ Űɖɜ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ 1/1/11.  

 

 

ɆɢɐɛŬ 1.10 ɇɞˊɞɚɞɔɑŬ ũɟŬɛɛɐɠ 
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1.2.10 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ɔɟŬɛɛɏɠ  

ȺɎɜ ɞ ŬɘůɗɖŰɐɟŬɠ űɤŰŮɘɜɧŰɖŰŬɠ S 1 ŭŮɜ ɏɢŮɘ ŰɞˊɞɗŮŰɖɗŮɑ ůŰɖɜ ɑŭɘŬ ɔɟŬɛɛɐ, ŰɧŰŮ 

ŰŬ ŰɖɚŮɔɟŬűɐɛŬŰŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ɛŮŰŬŭɞɗɞɨɜ Ŭˊɧ Űɖɜ əɨɟɘŬ ɔɟŬɛɛɐ.  

Ƀ ˊɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ LC2 ɔɜɤɟɑɕŮɘ ɛŮ ɓɎůɖ Űɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ, ɧŰɘ 

ŮəŰɧɠ Ŭˊɧ Űɖ ŭɘəɐ Űɞɡ "ũɟŬɛɛɐ 2" ɡˊɎɟɢɞɡɜ əŬɘ Ɏɚɚɞɘ bus-ůɡɜŭɟɞɛɖŰɏɠ ˊɞɡ 

ɚŬɛɓɎɜɞɡɜ Űɞ ůɐɛŬ Űɞɡ ŬɘůɗɖŰɐɟŬ űɤŰŮɘɜɧŰɖŰŬɠ.  

Ƀ ˊɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɛŮŰŬɓɘɓɎɕŮɘ ůŰɖɜ əɨɟɘŬ ɔɟŬɛɛɐ Űɞ ŰɖɚŮɔɟɎűɖɛŬ ɛŮ 

ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ 1/1/11.  

Ƀ ˊɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ LC1 ɔɜɤɟɑɕŮɘ ɧŰɘ ůŰɖ ŭɘəɐ Űɞɡ "ũɟŬɛɛɐ 1" ɡˊɎɟɢɞɡɜ 

bus-ůɡɜŭɟɞɛɖŰɏɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ Űɞ ŰɖɚŮɔɟɎűɖɛŬ ɛŮ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ 1/1/11 əŬɘ 

ɛŮŰŬɓɘɓɎɕŮɘ Űɞ ŰɖɚŮɔɟɎűɖɛŬ ůŰɖ ɔɟŬɛɛɐ Űɞɡ.  

ȳɚɞɘ ɞɘ bus-ůɡɜŭɟɞɛɖŰɏɠ ŬɡŰɐɠ Űɖɠ ɔɟŬɛɛɐɠ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ůŰɞ ŰɖɚŮɔɟɎűɖɛŬ 

Űɞɡ ŬɘůɗɖŰɐɟŬ űɤŰŮɘɜɧŰɖŰŬɠ S 1 ŬɚɚɎ ɛɧɜɞɜ ɞɘ ŭɏəŰŮɠ Ůɚɏɔɢɞɡ űɤŰɘůɛɞɨ 

ˊŬɟŬɗɨɟɤɜ Ƚ 11 əŬɘ L21 ŮəŰŮɚɞɨɜ Űɖɜ ŮɜŰɞɚɐ.  

 

ɆɢɐɛŬ 1.11 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ɔɟŬɛɛɏɠ 
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1.2.11 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ 

ȳŰŬɜ ɞ ŬɘůɗɖŰɐɟŬɠ űɤŰŮɘɜɧŰɖŰŬɠ 51 ɓɟɑůəŮŰŬɘ ůŮ ɛɑŬ Ɏɚɚɖ ˊŮɟɘɞɢɐ, ŰɧŰŮ ŬɡŰɧɠ 

ɛ́ ɞɟŮɑ ɜŬ ŮˊɘəɞɘɜɤɜɐůŮɘ ɛŮ ɧɚɞɡɠ Űɞɡɠ bɡs-ůɡɜŭɟɞɛɖŰɏɠ ɛɏůɤ Űɖɠ ɔɟŬɛɛɐɠ ˊŮɟɘɞɢɐɠ.  

 

ȺɎɜ ɞ ŬɘůɗɖŰɐɟŬɠ űɤŰŮɘɜɧŰɖŰŬɠ 51 ŬˊɞůŰɏɚɚŮɘ, ɚɧɔɤ Űɖɠ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ, Űɖɜ 

ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ 1/1/11, ŰɧŰŮ Űɞ ŰɖɚŮɔɟɎűɖɛŬ ɛŮŰŬɓɘɓɎɕŮŰŬɘ ɛɏůɤ Űɤɜ 

ˊɟɞůŬɟɛɞůŰɩɜ ˊŮɟɘɞɢɐɠ BC1 əŬɘ BC2 əŬɗɩɠ əŬɘ ɛɏůɤ Űɞɡ ˊɟɞůŬɟɛɞůŰɐ ɔɟŬɛɛɐɠ 

LC1 ˊɟɞɠ Űɖ ɔɟŬɛɛɐ 1.  

 

Ƀɘ ŭɏəŰŮɠ Ůɚɏɔɢɞɡ Űɞɡ űɤŰɘůɛɞɨ ˊŬɟŬɗɨɟɤɜ L11 əŬɘ L21 ůŰɖɜ ˊŮɟɘɞɢɐ 1, ɔɟŬɛɛɐ 1 

ŮəŰŮɚɞɨɜ Űɖɜ ŮɜŰɞɚɐ.  

 

ɆɢɐɛŬ 1.12 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ  
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1.2.12 ɀŮŰɟɖŰɐɠ Routing 

Ƀ ůɡɜŭɟɞɛɖŰɐɠ-ŬˊɞůŰɞɚɏŬɠ ŰɟɞűɞŭɞŰŮɑ Űɞɜ ɛŮŰɟɖŰɐ Routing ɛŮ Űɖɜ Űɘɛɐ 6.  

ȾɎɗŮ ˊɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɐ ˊŮɟɘɞɢɐɠ ɐ ŮɜɘůɢɡŰɐɠ Ŭˊɧ Űɞɜ ɞˊɞɑɞ ˊŮɟɜɎŮɘ Űɞ 

ŰɖɚŮɔɟɎűɖɛŬ, ɛŮɘɩɜŮɘ Űɖɜ Űɘɛɐ Űɞɡ ɛŮŰɟɖŰɐ Routing əŬŰɎ 1 ɛɞɜɎŭŬ əŬɘ ɛŮŰŬɓɘɓɎɕŮɘ 

ˊŬɟŬəɎŰɤ ŰŬ ŰɖɚŮɔɟŬűɐɛŬŰŬ ɧůɞ Űɞ ŬˊɞŰɏɚŮůɛŬ ŭŮɜ ɏɢŮɘ Űɖɜ Űɘɛɐ ɞ. Ƀ ˊɑɜŬəŬɠ 

űɑɚŰɟɤɜ ɚŬɛɓɎɜŮŰŬɘ ɡˊ' ɧɣɘɜ.  

ȳɛɤɠ, ŮɎɜ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞ ɛŮŰɟɖŰɐɠ Routing ɚɎɓŮɘ Űɖɜ Űɘɛɐ 7 Ŭˊɧ ɛɑŬ ůɡůəŮɡɐ 

Serɜice, ŰɧŰŮ ɞ ˊɟɞůŬɟɛɞůŰɐɠ ɔɟŬɛɛɐɠ ɖ ˊŮɟɘɞɢɐɠ ŭŮɜ ɛŮŰŬŰɟɏˊŮɘ Űɖɜ Űɘɛɐ. ɇɞ 

ŰɖɚŮɔɟɎűɖɛŬ ŬˊɞůŰɏɚɚŮŰŬɘ ɢɤɟɑɠ ɜŬ ɚɖűɗŮɑ ɞ ˊɑɜŬəŬɠ űɑɚŰɟɤɜ ɡˊ' ɧɣɘɜ ůŮ ɧɚɖ Űɖɜ 

ŮɔəŬŰɎůŰŬůɖ Bus ɔɘŬ ɜŬ űŰɎůŮɘ ɛŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ůŰɞ ůɡɜŭɟɞɛɖŰɐ-ˊŬɟŬɚɐˊŰɖ, 

ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɖ ɔɟŬɛɛɐ ˊɞɡ ŬɡŰɧɠ ɏɢŮɘ ŰɞˊɞɗŮŰɖɗŮɑ.  

Ƀ ɛŮŰɟɖŰɐɠ Routing ˊŮɟɘɞɟɑɕŮɘ Űɞ ˊɚɐɗɞɠ Űɤɜ əɡəɚɞűɞɟɞɨɜŰɤɜ ŰɖɚŮɔɟŬűɖɛɎŰɤɜ ůŮ 

ɛɑŬ ŭɖɛɘɞɡɟɔɑŬ ɓɟɧɢɞɡ ɞ ɞˊɞɑɞɠ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ɔɟŬɛɛɏɠ. 

 

ɆɢɐɛŬ 1.13 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ 
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1.2.13 KNX  ȺůɤŰŮɟɘəɏɠ əŬɘ ŮɝɤŰŮɟɘəɏɠ ɗɨɟŮɠ ŮˊɘəɞɘɜɤɜɑŬɠ 

 

ɇɞ ůɨůŰɖɛŬ ȾɁɉ ŮɑɜŬɘ ŬɜɞɘəŰɧ əŬɘ ůŮ ɎɚɚŬ ůɡůŰɐɛŬŰŬ_ ɀɏůɤ Ůɜɧɠ Gateway ɛˊɞɟŮɑ 

ɖ ɔɟŬɛɛɐ ˊŮɟɘɞɢɐɠ (ɐ ɞˊɞɘŬŭɐˊɞŰŮ Ɏɚɚɖ ɔɟŬɛɛɐ) ɜŬ ůɡɜŭŮɗŮɑ ˊ.ɢ. ůŮ SPS, ůŮ ISDN, 

ůŮ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ əŰɘɟɑɤɜ, ůŰɞ Internet. 

 

ɀɑŬ ůɡůəŮɡɐ Gateway ŮəŰŮɚŮɑ Űɖ ɛŮŰŬŰɟɞˊɐ ˊɟɤŰɞəɧɚɚɞɡ ŬɛűɑŭɟɞɛŬ.  

 

ȼ ɕŮɨɝɖ Űɤɜ ŭɘŬűɧɟɤɜ ɛɏůɤɜ ȾɁɉ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ 

ůŰɞɘɢŮɑɤɜ ɕŮɨɝɖɠ Űɤɜ ɛɏůɤɜ (ˊ.ɢ. Twisted Pair 1 & Power Line 110). 

 

ȺɔəŬŰŬůŰɎůŮɘɠ ȾɁɉ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬůɡɜŭŮɗɞɨɜ əŬɘ ɛŮ Ŭɔɤɔɞɨɠ ɞˊŰɘəɩɜ ɘɜɩɜ. ɇŬ 

ˊɚŮɞɜŮəŰɐɛŬŰŬ ŮɑɜŬɘ ɞ ɔŬɚɓŬɜɘəɧɠ ŭɘŬɢɤɟɘůɛɧɠ əŬɘ ŰŬ ɛŮɔŬɚɨŰŮɟŬ ɛɐəɖ Ŭɔɤɔɩɜ. 

 

 

ɆɢɐɛŬ 1.14 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ  
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1.2.14 ɇɞˊɞɚɞɔɑŬ ï ȹɞɛɐ ůŮ əŰɑɟɘɞ 

ȾŬɘ ɛŮŰɎ Űɖɜ ɗŮɤɟɖŰɘəɐ ŮɘůŬɔɤɔɐ, ŰɩɟŬ ɚɑɔɖ ˊɟŬəŰɘəɐ ŮɝɎůəɖůɖ (Űɞ ˊŬɟɎŭŮɘɔɛŬ 

ůŰɖɜ ŮɘəɧɜŬ ɏɢŮɘ ˊŮɟɘɔɟŬűŮɑ ɚŮˊŰɞɛŮɟɩɠ ůŰɞ əŮűɎɚŬɘɞ çɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ɛŮ Űɞ 

ETS4" ).  

ɆŬɜ ɘŭŬɜɘəɐ ˊŮɟɑˊŰɤůɖ, Ŭɠ ɡˊɞɗɏůɞɡɛŮ ɧŰɘ ɏɢɞɡɛŮ ɏɜŬ əŰɑɟɘɞ, ůŰɞ ɞˊɞɑɞ Ʉ.ɢ. ˊɟɏˊŮɘ 

ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ɧɢɘ ˊŮɟɘůůɧŰŮɟɞɘ Ŭˊɧ 50 ȸɡs-ůɡɜŭɟɞɛɖŰɏɠ ŬɜɎ ɧɟɞűɞ ɐ ɧŰɘ 

ɛˊɞɟɞɨɛŮ ɧˊɤɠ əŬɘ ůŰɖɜ ˊŬɟŬˊɎɜɤ ŮɘəɧɜŬ - ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐůɞɡɛŮ ɏɜŬɜ Ŭˊɚɧ 

ŭɘŬɢɤɟɘůɛɧ ɛŮŰŬɝɨ ŭɘŬűɞɟŮŰɘəɩɜ ˊŰŮɟɨɔɤɜ.  

ɇɧŰŮ ŭɘŬˊɘůŰɩɜɞɡɛŮ ɧŰɘ, ŮɑɜŬɘ ˊɘɞ ɝŮəɎɗŬɟɞ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ɖ ŭɘŮɨɗɡɜůɖ ˊŮɟɘɞɢɐɠ Űɞɡ 

əŰɘɟɑɞɡ ůŰɖɜ əɎɗŮ ˊŰɏɟɡɔŬ əŬɘ ɖ ŭɘŮɨɗɡɜůɖ ɔɟŬɛɛɩɜ Űɞɡ əɎɗŮ ɞɟɧűɞɡ ůŰɖɜ űɡůɘəɐ 

ŭɘŮɨɗɡɜůɖ Űɤɜ ůɡůəŮɡɩɜ.  

 

ɆɢɐɛŬ 1.15 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ  
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2 O
 ȾȺūȷȿȷȽɃ 

 

ñȺɄȽȾɃȽɁɋɁȽȷ ɆɈɁȹɅɃɀȼɇɋɁ KNXò 

 

2.1 ȸŬůɘəɧɠ Űɟɧˊɞɠ ɚŮɘŰɞɡɟɔɑŬɠ 

 
ɀɑŬ ŮɔəŬŰɎůŰŬůɖ ɇɅ 1-ȾɁɉ ŬˊɞŰŮɚŮɑŰŬɘ ŰɞɡɚɎɢɘůŰɞɜ Ŭˊɧ ŰŬ Ůɝɐɠ 

ůŰɞɘɢŮɑŬ:  

ü ȰɜŬ ŰɟɞűɞŭɞŰɘəɧ (29V DC)  

ü ȰɜŬ ˊɖɜɑɞ (ŮɎɜ ŭŮɜ ŮɑɜŬɘ ŮɜůɤɛŬŰɤɛɏɜɞ ůŰɞ ŰɟɞűɞŭɞŰɘəɧ)  

ü ȷɘůɗɖŰɐɟŮɠ (ůŰɖɜ ŮɘəɧɜŬ ŮˊɎɜɤ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɏɜŬɠ Ŭˊɚɧɠ ŬɘůɗɖŰɐɟŬɠ 

ɛ́ ɞɡŰɧɜ)  

ü ȹɏəŰŮɠ (ůŰɖɜ ŮɘəɧɜŬ ŮˊɎɜɤ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɘŬ Ŭˊɚɐ ŭɡŬŭɘəɐ ɏɝɞŭɞɠ)  

ü ȷɔɤɔɧɠ Bus (ŬˊŬɘŰɞɨɜŰŬɘ ɛɧɜɞ ŭɨɞ Ŭɔɤɔɞɑ)  

ɀŮŰɎ Űɖɜ ůɨɜŭŮůɖ əŬɘ Űɖɜ ŰɟɞűɞŭɧŰɖůɖ Űɤɜ S-Mode ůɡɛɓŬŰɩɜ ůɡůəŮɡɩɜ Ůɜɧɠ 

ůɡůŰɐɛŬŰɞɠ ȾɁɉ, ŭŮɜ ŮɑɜŬɘ Ŭəɧɛɖ ŭɡɜŬŰɐ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ. ũɘŬ ɜŬ ŰŮɗŮɑ ůŮ 

ɚŮɘŰɞɡɟɔɑŬ Űɞ ůɨůŰɖɛŬ, ɗŬ ˊɟɏˊŮɘ ˊɟɩŰŬ ɜŬ űɞɟŰɤɗɞɨɜ ůŰɞɡɠ ŬɘůɗɖŰɐɟŮɠ əŬɘ ůŰɞɡɠ 

ŭɏəŰŮɠ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ETS4 ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ ŮűŬɟɛɞɔɐɠ. Ʉɟɞɖɔɞɡɛɏɜɤɠ ɗŬ ˊɟɏˊŮɘ 

ɜŬ ɔɑɜɞɡɜ ŰŬ Ůɝɐɠ ɓɐɛŬŰŬ ɛŮ Űɞ ETS:  

ü ȾŬŰŬɢɩɟɖůɖ űɡůɘəɩɜ ŭɘŮɡɗɨɜůŮɤɜ (ɔɘŬ Űɖɜ ŬɜŬɔɜɩɟɘůɖ Ůɜɧɠ ŬɘůɗɖŰɐɟŬ ɐ 

ŭɏəŰɖ ůŮ ɛɑŬ ŮɔəŬŰɎůŰŬůɖ ȾɁɉ)  

ü Ⱥˊɘɚɞɔɐ əŬɘ ɟɨɗɛɘůɖ (ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ) Űɞɡ əŬŰɎɚɚɖɚɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ 

ŮűŬɟɛɞɔɐɠ ɔɘŬ ŬɘůɗɖŰɐɟŮɠ əŬɘ ŭɏəŰŮɠ 

ü ȹɖɛɘɞɡɟɔɑŬ ŭɘŮɡɗɨɜůŮɤɜ ɞɛɎŭɤɜ (ɔɘŬ Űɖ ŭɘŬůɨɜŭŮůɖ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ 

Űɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ ŭŮəŰɩɜ)  

 

ȷűɞɨ ɏɢɞɡɜ ɔɑɜŮɘ ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ:  

ü ȺɎɜ ˊŬŰɖɗŮɑ Űɞ ŮˊɎɜɤ ˊɚɐəŰɟɞ Ůɜɧɠ ɛˊɞɡŰɧɜ (1.1.1) ŰɧŰŮ ŬɡŰɧ ŬˊɞůŰɏɚɚŮɘ ɏɜŬ 

ŰɖɚŮɔɟɎűɖɛŬ, Űɞ ɞˊɞɑɞ ŮəŰɧɠ Ŭˊɧ Űɘɠ ŭɘɎűɞɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ 

Űɖɜ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ (5/2/66) ɖ ɞˊɞɑŬ ɛŮŰŬűɏɟŮɘ Űɖɜ Űɘɛɐ ("1 ").  

ü ȷɡŰɧ Űɞ ŰɖɚŮɔɟɎűɖɛŬ ˊŬɟŬɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ ɧɚɞɡɠ Űɞɡɠ ůɡɜŭŮɛɏɜɞɡɠ 

ŬɘůɗɖŰɐɟŮɠ əŬɘ ŭɏəŰŮɠ əŬɘ ŮˊŮɝŮɟɔɎɕŮŰŬɘ əŬŰɎɚɚɖɚŬ.  

 

ü ɀɧɜɞɜ ɞɘ ůɡůəŮɡɏɠ ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ŬɡŰɐ Űɖɜ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ  

 

¶ ɗŬ ŬɜŬɔɜɩůɞɡɜ Űɖɜ Űɘɛɐ ȾŬɘ ɗŬ ůɡɛˊŮɟɘűŮɟɗɞɨɜ ŬɜɎɚɞɔŬ. ɆŰɞ 

ˊŬɟɎŭŮɘɔɛŬ ɛŬɠ ɖ ŭɡŬŭɘəɐ ɏɝɞŭɞɠ (1.1.2) ɗŬ ŮɜŮɟɔɞˊɞɘɐůŮɘ Űɞɜ 

ɖɚŮəŰɟɞɜɧɛɞ Ůɝɧŭɞɡ.  
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¶ ŪŬ ŬˊɞůŰŮɑɚɞɡɜ ɏɜŬ ŰɖɚŮɔɟɎűɖɛŬ ŮˊɘɓŮɓŬɑɤůɖɠ.  

 

ȺɎɜ ˊŬŰɖɗŮɑ Űɞ əɎŰɤ ˊɚɐəŰɟɞ Űɞɡ ɛˊɞɡŰɧɜ ɗŬ ɔɑɜŮɘ ɖ ɑŭɘŬ ŭɘŬŭɘəŬůɑŬ, ɛɧɜɞɜ ˊɞɡ ŬɡŰɐ 

Űɖ űɞɟɎ ɖ Űɘɛɐ ŮɑɜŬɘ ''0'' əŬɘ ɞ ɖɚŮəŰɟɞɜɧɛɞɠ Ůɝɧŭɞɡ ŬˊŮɜŮɟɔɞˊɞɘŮɑŰŬɘ. ɆŰɘɠ ŮˊɧɛŮɜŮɠ 

ůŮɚɑŭŮɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɚŮˊŰɞɛŮɟɩɠ ŰŬ ůŰɞɘɢŮɑŬ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ȾɁɉ.  

 

ɆɢɐɛŬ 2.1 ɇɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ  
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2.2 ūɡůɘəɐ ȹɘŮɨɗɡɜůɖ 

ɀɑŬ űɡůɘəɐ ŭɘŮɨɗɡɜůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ůɡɔəŮəɟɘɛɏɜɖ əŬɘ ɛɞɜŬŭɘəɐ ŮɜŰɧɠ ɛɑŬɠ 

ŮɔəŬŰɎůŰŬůɖɠ ȾɁɉ. ȼ űɡůɘəɐ ŭɘŮɨɗɡɜůɖ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɧˊɤɠ ŬɜŬűɏɟŮŰŬɘ 

ˊŬɟŬˊɎɜɤ.  

ȼ űɡůɘəɐ ŭɘŮɨɗɡɜůɖ ɏɢŮɘ Űɖɜ Ůɝɐɠ ɛɞɟűɐ: ɄŮɟɘɞɢɐ [4bit] - ũɟŬɛɛɐ [4bit] - 

ɆɡɜŭɟɞɛɖŰɐɠ Bus [1 Byte].  

ȾɎɗŮ bus- ůɡɜŭɟɞɛɖŰɐɠ ˊɟɞŮŰɞɘɛɎɕŮŰŬɘ ɔɘŬ ɜŬ ŭŮɢŰŮɑ Űɖɜ ŭɘəɐ Űɞɡ űɡůɘəɐ 

ŭɘŮɨɗɡɜůɖ ɛŮ Űɞ ˊɎŰɖɛŬ Űɞɡ ɛ́ ɞɡŰɧɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ŭɘŬɗɏŰŮɘ. ȾŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ ŬɡŰɐɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬɜɎɓŮɘ Űɞ LȺɃ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ.  

ȼ űɡůɘəɐ ŭɘŮɨɗɡɜůɖ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛŮŰɎ Űɖ ɗɏůɖ ůŮ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ bɡs-

ůɡɜŭɟɞɛɖŰɐ əŬɘ ɔɘŬ Űɞɡɠ Ůɝɐɠ ůəɞˊɞɨɠ  

¶ ȹɘɎɔɜɤůɖ, ŭɘɧɟɗɤůɖ ůűŬɚɛɎŰɤɜ, Űɟɞˊɞˊɞɑɖůɖ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ ɛŮ ɜɏɞ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɧ  

¶  ȺˊɘəɞɘɜɤɜɑŬ Űɤɜ ůŰɞɘɢŮɑɤɜ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ ŮɟɔŬɚŮɑŬ ɗɏůɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ɐ 

ɛŮ ɎɚɚŮɠ ůɡůəŮɡɏɠ  

 

Ʉɟɞůɞɢɐ : ɆŰɖɜ əŬɜɞɜɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ ɖ űɡůɘəɐ ŭɘŮɨɗɡɜůɖ 

ŭŮɜ ɏɢŮɘ ɛŮɔɎɚɖ ůɖɛŬůɑŬ. 

 

 

ɆɢɐɛŬ 2.2 ūɡůɘəɐ ŭɘŮɨɗɡɜůɖ  
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2.3 ȹɘŮɨɗɡɜůɖ ɃɛɎŭŬɠ 

ȼ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ ůɡůəŮɡɩɜ ɛɑŬɠ ŮɔəŬŰɎůŰŬůɖɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ Űɤɜ 

ŭɘŮɡɗɨɜůŮɤɜ ɞɛɎŭŬɠ.  

ȼ ŭɘŮɨɗɡɜůɖ ɞɛɎŭŬɠ 0/0/0 ŮɑɜŬɘ əɟŬŰɖɛɏɜɖ ɔɘŬ ŰŬ ŮˊɞɜɞɛŬɕɧɛŮɜŬ ɛɖɜɨɛŬŰŬ 

Broadcast (ŰɖɚŮɔɟŬűɐɛŬŰŬ ˊɟɞɠ ɧɚɞɡɠ Űɞɡɠ ůɡɜŭɟɞɛɖŰɏɠ).  

 

Ƀ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŰŬ ŮˊɑˊŮŭŬ ɏɔəŮɘŰŬɘ ůŰɖɜ əɟɑůɖ Űɞɡ 

ɢɟɐůŰɖ, Ʉ.ɢ. ɛ́ ɞɟŮɑ ɜŬ ŮˊɘɚŮɔŮɑ ɖ ŭɞɛɐ:  

¶ ȾɨɟɘŬ ɞɛɎŭŬ = ȽůɧɔŮɘɞ Ƚ ɧɟɞűɞɠ  

¶ ȺɜŭɘɎɛŮůɖ ɞɛɎŭŬ = ɚŮɘŰɞɡɟɔɑŬ ŮɜŰɧɠ ɛɑŬɠ ŮɔəŬŰɎůŰŬůɖɠ (ˊ.ɢ. űɤŰɘůɛɧɠ, 

ɗɏɟɛŬɜůɖ)  

¶  ɈˊɞɞɛɎŭŬ = əŬŰŬɜŬɚɤŰɏɠ ɐ ɞɛɎŭŮɠ əŬŰŬɜŬɚɤŰɩɜ (ˊ.ɢ. űɤŰɘůŰɘəɧ əɞɡɕɑɜŬɠ, 

űɩŰŬ ɕɩɜɖɠ ˊŬɟŬɗɨɟɤɜ, űɤɠ əɟŮɓŬŰɞəɎɛŬɟŬɠ).  

ȼ ŭɞɛɐ Űɤɜ ŭɘŮɡɗɨɜůŮɤɜ ɞɛɎŭŬɠ ˊɞɡ ɗŬ ŮˊɘɚŮɔŮɑ, ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŬɟŬɛɏɜŮɘ ůŮ ɧɚŮɠ 

Űɘɠ ɢɟɐůŮɘɠ Űɞɡ əŰɘɟɑɞɡ ɖ ɑŭɘŬ.  

ȾɎɗŮ ŭɘŮɨɗɡɜůɖ ɞɛɎŭŬɠ ɛ́ ɞɟŮɑ ɜŬ əŬŰŬɢɤɟɖɗŮɑ ůŮ ɧůɞɡɠ bɡs -ůɡɜŭɟɞɛɖŰɏɠ 

ɢɟŮɘɎɕŮŰŬɘ, ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ ůɖɛŮɑɞ ŮɔəŬŰɎůŰŬůɖɠ Űɞɡ bɡs -ůɡɜŭɟɞɛɖŰɐ ɛɏůŬ 

ůŰɖɜ ŮɔəŬŰɎůŰŬůɖ ȾɁɉ.  

 

 

ɆɢɐɛŬ 2.3 ȹɘŮɨɗɡɜůɖ ɃɛɎŭŬɠ 
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2.4 ɆŰɞɘɢŮɑŬ (ŬɜŰɘəŮɑɛŮɜŬ) ŮˊɘəɞɘɜɤɜɑŬɠ 

ɇŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ ȾɁɉ ŮɑɜŬɘ ɞɡůɘŬůŰɘəɎ ɗɏůŮɘɠ ŬˊɞɗɐəŮɡůɖɠ əŬɘ ůɨɜŭŮůɖɠ 

Űɞɡ bus ůɡɜŭɟɞɛɖŰɐ. 

ȷɡŰɎ ŰŬ ůŰɞɘɢŮɑŬ ɛ́ ɞɟɞɨɜ ɜŬ ɏɢɞɡɜ ɛɏɔŮɗɞɠ Ŭˊɧ 1 bit ɏɤɠ 14 Byte. ɇɞ ɛɏɔŮɗɞɠ Űɤɜ 

ůŰɞɘɢŮɑɤɜ ŮˊɘəɞɘɜɤɜɑŬɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ɚŮɘŰɞɡɟɔɑŬ.  

ũɘŬ Ŭˊɚɧ on-off ŬˊŬɘŰɞɨɜŰŬɘ ɓŬůɘəɎ ŭɨɞ əŬŰŬůŰɎůŮɘɠ (Ƀ əŬɘ 1), ɔɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůŭɩ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮɔɏɗɞɡɠ Ůɜɧɠ ȸit  ɆŰɖ ɛŮŰɎŭɞůɖ 

əŮɘɛɏɜɞɡ ɖ ˊɚɖɟɞűɞɟɑŬ ŮɑɜŬɘ ˊɘɞ ůɨɜɗŮŰɖ əŬɘ ɔɘ' ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞɘɢŮɑŬ 

ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮɔɏɗɞɡɠ ɏɤɠ əŬɘ 14 Byte.  

ɀɏůɤ Űɞɡ ETS ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ůɨɜŭŮůɖ, ɛɏůɤ ŭɘŮɡɗɨɜůŮɤɜ ɞɛɎŭŬɠ, ɛɧɜɞ Űɤɜ 

ůŰɞɘɢŮɑɤɜ ɛŮ Űɞ ɑŭɘɞ ɛɏɔŮɗɞɠ. ɆŮ ɏɜŬ ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ ɛ́ ɞɟɞɨɜ ɜŬ 

əŬŰŬɢɤɟɖɗɞɨɜ ˊŮɟɘůůɧŰŮɟŮɠ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭɞɠ, ɧˊɞɡ ɓɏɓŬɘŬ ɛɧɜɞɜ ɖ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ 

ɗŬ ŮɑɜŬɘ ɖ ŭɘŮɨɗɡɜůɖ ɞɛɎŭŬɠ ŬˊɞůŰɞɚɐɠ.  

 

Ƀɘ ŭɏəŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭŬɠ, ůŮ 

əɎɗŮ ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ, Ůɜɩ ɞɘ ŬɘůɗɖŰɐɟŮɠ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞůŰɏɚɚɞɡɜ ɛɧɜɞɜ 

ɛɑŬ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ ŬɜɎ ŰɖɚŮɔɟɎűɖɛŬ. 

Ƀɘ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭŬɠ ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ  

ETS (S-Mode) əŬɘ ɜŬ əŬŰŬɢɤɟɖɗɞɨɜ ůŰŬ (ŬɜŰɘəŮɑɛŮɜŬ) ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ Űɤɜ 

ŬɜŰɑůŰɞɘɢɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ ŭŮəŰɩɜ. 

 

ɈˊɞŭŮɑɝŮɘɠ:  

¶ ŪŬ ˊɟɏˊŮɘ ɜŬ ŭɞɗŮɑ ˊɟɞůɞɢɐ ůŰɖɜ ɢɟɐůɖ Űɤɜ əɨɟɘɤɜ ɞɛɎŭɤɜ 14 ɐ 15 Ŭűɞɨ 

ŬɡŰɏɠ ɞɘ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭɞɠ ŭŮɜ űɘɚŰɟɎɟɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ˊŬɚŬɘɞɨɠ 

ˊɟɞůŬɟɛɞůŰɏɠ ɔɟŬɛɛɐɠ əŬɘ ˊŮɟɘɞɢɐɠ ɇɅ1 (ˊɞɡ ɏɢɞɡɜ ˊŬɟŬɢɗŮɑ ɛɏɢɟɘ Űɞɜ 

lɞɨɜɘɞ 2003) ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮˊɖɟŮɎɕŮŰŬɘ ɖ ŭɡɜŬɛɘəɐ ɞɚɧəɚɖɟɞɡ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ Bus.  

¶  Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ŭɘŮɡɗɨɜůŮɤɜ ɞɛɎŭɞɠ, ɞɘ ɞˊɞɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞɗɖəŮɡɗɞɨɜ ůŮ 

ɏɜŬɜ ŬɘůɗɖŰɐɟŬ ɐ ŭɏəŰɖ, ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ɛɜɐɛɖɠ Űɞɡɠ əŬɘ 

ŭɘŬűɏɟŮɘ ŬɜɎ ˊŮɟɑˊŰɤůɖ.  
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2.4.1 Flags 

 

ȾɎɗŮ ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ ŭɘŬɗɏŰŮɘ ɞɟɘůɛɏɜŬ Flags, ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ ɛˊɞɟɞɨɜ ɜŬ 

ɟɡɗɛɘůŰɞɨɜ ɞɘ Ůɝɐɠ ɘŭɘɧŰɖŰŮɠ: 

 

ɀɑŬ Űɘɛɐ ůŰɞɘɢŮɑɞɡ ŮˊɘəɞɘɜɤɜɑŬɠ ŬˊɞůŰɏɚɚŮŰŬɘ ůŰɞ Bus ɛŮ Űɞɜ Ůɝɐɠ Űɟɧˊɞ:  

a) ȺɎɜ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ˊŬŰɖɗŮɑ Űɞ ŮˊɎɜɤ ŬɟɘůŰŮɟɎ ˊɚɐəŰɟɞ Űɞɡ ŭɘˊɚɞɨ 

ɛ́ ɞɡŰɧɜ, ɗŬ əŬŰŬɔɟɎɣŮɘ Űɖɜ Űɘɛɐ ç1è ůŰɞ ŭɘəɧ Űɞɡ ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ Űɞɜ 

Ŭɟɘɗɛɧ Ƀ. ȷűɞɨ ŰŬ Flags Űɖɠ ȺˊɘəɞɘɜɤɜɑŬɠ əŬɘ ɀŮŰɎŭɞůɖɠ ŮɑɜŬɘ ŮɜŮɟɔɞˊɞlɖɛɏɜŬ ɔɘŬ 

ŬɡŰɧ Űɞ ůŰɞɘɢŮɑɞ, ŬɡŰɐ ɖ ůɡůəŮɡɐ ɗŬ ŬˊɞůŰŮɑɚŮɘ ůŰɞ Bus ɏɜŬ ŰɖɚŮɔɟɎűɖɛŬ ɛŮ Űɖɜ 

ˊɚɖɟɞűɞɟɑŬ:  

"ȹɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ 1/1/1, Űɘɛɐ əŬŰŬɔɟŬűɐɠ ç1è  

b) ɆŰɖ ůɡɜɏɢŮɘŬ, ɧɚɞɘ ɞɘ ůɡɜŭɟɞɛɖŰɏɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ ȾɁɉ, Űɤɜ ɞˊɞɑɤɜ ŰŬ 

ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ ɏɢɞɡɜ Űɖɜ ŭɘŮɨɗɡɜůɖ ɞɛɎŭɞɠ 1/1/1, əŬŰŬɔɟɎűɞɡɜ Űɖɜ Űɘɛɐ 1 ůŰɞ 

ŭɘəɧ Űɞɡɠ ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ  

c) ɆŰɞ ŭɘəɧ ɛŬɠ ˊŬɟɎŭŮɘɔɛŬ, əŬŰŬɔɟɎűŮŰŬɘ ůŰɞ ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ Ɂɞ.0 Űɞɡ 

ŭɏəŰɖ (ŭɡŬŭɘəɐ ɏɝɞŭɞɠ) ɖ Űɘɛɐ ç1è  

 

d) ɇɞ ˊɟɧɔɟŬɛɛŬ ŮűŬɟɛɞɔɐɠ Űɞɡ ŭɏəŰɖ ŭɘŬˊɘůŰɩɜŮɘ ɧŰɘ ɖ Űɘɛɐ ůŮ ŬɡŰɧ Űɞ 

ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ ɏɢŮɘ ŬɚɚɎɝŮɘ əŬɘ ŮəŰŮɚŮɑ Űɖɜ ŮɜŰɞɚɐ ɕŮɨɝɖɠ. 

  

 

ɆɢɐɛŬ 2.4.1 Flags 
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2.5 ɇɖɚŮɔɟɎűɖɛŬ ˊɚɖɟɞűɞɟɑŬɠ ɢɟɐůɖɠ 

ɆŰɖɜ ˊɚɖɟɞűɞɟɑŬ ɢɟɐůɖɠ ɔɑɜŮŰŬɘ ɏɜŬɠ ŭɘŬɢɤɟɘůɛɧɠ ɛŮŰŬɝɨ Űɤɜ ŮɜŰɞɚɩɜ. ȼ 

ˊɚɖɟɞűɞɟɑŬ ɢɟɐůɖɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ˊŬɟɎŭŮɘɔɛŬ ɤɠ ŰɖɚŮɔɟɎűɖɛŬ 1-bit. ɆŰɖɜ 

ŮɜŰɞɚɐ "ȾŬŰŬɔɟŬűɐ" ɡˊɎɟɢŮɘ ůŰɞ ŰŮɚŮɡŰŬɑɞ ȸit ŭŮɝɘɎ ɖ Űɘɛɐ 1 ɐ Ƀ ɔɘŬ Űɖɜ 

ŮɜŮɟɔɞˊɞɑɖůɖ əŬɘ Űɖɜ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ ŬɜŰɑůŰɞɘɢŬ.  

ɀŮ Űɖɜ ŮɜŰɞɚɐ "ȷɜɎɔɜɤůɖ" ɞ ŬɜŰŬˊɞəɟɘɜɧɛŮɜɞɠ ůɡɜŭɟɞɛɖŰɐɠ əŬɚŮɑŰŬɘ ɜŬ ŬɜŬɔɔŮɑɚŮɘ 

Űɖɜ əŬŰɎůŰŬůɖ Űɞɡ.  

ȼ ŬˊɎɜŰɖůɖ ɛ́ ɞɟŮɑ, ɧˊɤɠ əŬɘ ůŰɞ ˊŬɟɎŭŮɘɔɛŬ "ȾŬŰŬɔɟŬűɐ", ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ɏɜŬ 

ɛɏɔŮɗɞɠ Űɞɡ 1 ȸit ɐ ɏɤɠ əŬɘ 13 Byte (Byte 2 ɏɤɠ 15).  

ɇɞ ɛɐəɞɠ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɢɟɐůɖɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɜ Űɨˊɞ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ.  

 

 

ɆɢɐɛŬ 2.5 ɇɖɚŮɔɟɎűɖɛŬ ˊɚɖɟɞűɞɟɑŬɠ ɢɟɐůɖɠ  
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2.6 Ⱦɤŭɘəɞˊɞɘɖɛɏɜɞɘ Űɨˊɞɘ ŭŮŭɞɛɏɜɤɜ  

ũɘŬ ɜŬ ŮɝŬůűŬɚɘůŰŮɑ ɖ ůɡɛɓŬŰɧŰɖŰŬ ɛŮŰŬɝɨ ˊŬɟɧɛɞɘɤɜ ůɡůəŮɡɩɜ ŭɘŬűɞɟŮŰɘəɩɜ 

əŬŰŬůəŮɡŬůŰɩɜ (ˊ.ɢ. Dimmer, ɟɞɚɧɘ), əɤŭɘəɞˊɞɘɐɗɖəŬɜ Űɨˊɞɘ ŭŮŭɞɛɏɜɤɜ.  

ȼ əɤŭɘəɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ɛɞɟűɐ əŬɘ Űɖɜ ŭɘɎŰŬɝɖ Űɤɜ 

ůŰɞɘɢŮɑɤɜ ŮˊɘəɞɘɜɤɜɑŬɠ, Űɧůɞ ɔɘŬ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ɧůɞ əŬɘ ɔɘŬ Űɘɠ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɤɜ ŭŮəŰɩɜ. Ƀ ůɡɜŭɡŬůɛɧɠ ŭɘŬűɞɟŮŰɘəɩɜ əɤŭɘəɞˊɞɘɖɛɏɜɤɜ Űɨˊɤɜ 

ŭŮŭɞɛɏɜɤɜ ɞɟɑɕŮŰŬɘ ůŬɜ ɛ́ ɚɞə ɚŮɘŰɞɡɟɔɑŬɠ.  

ȼ ˊŮɟɘɔɟŬűɐ Ůɜɧɠ Űɨˊɞɡ ŭŮŭɞɛɏɜɤɜ ˊɟɞůŬɜŬŰɞɚɑɕŮŰŬɘ ˊɎɜŰɞŰŮ ůŰɞ ůəɞˊɧ ɢɟɐůɖɠ ɔɘŬ 

Űɞɜ ɞˊɞɑɞ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ˊɟɧŰɡˊɞ. ȷɡŰɧ ɓɏɓŬɘŬ ŭŮɜ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ 

ɢɟɐůɖ Ůɜɧɠ ɃɇɅ ˊŮɟɘɞɟɑɕŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ əŬɘ ɛɧɜɞɜ ůŮ ŬɡŰɧ Űɞ ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ. 

ɆŬɜ ˊŬɟɎŭŮɘɔɛŬ, Űɞ ˊɟɧŰɡˊɞ çScalingè (ɇɈɅ 5.001) ɛ́ ɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ əŬɘ ɔɘŬ 

Űɖ ɟɨɗɛɘůɖ űɤŰŮɘɜɧŰɖŰŬɠ, ŬɚɚɎ Ůˊɑůɖɠ əŬɘ ɔɘŬ ɜŬ ɞɟɑůŮɘ Űɖɜ ɗɏůɖ ɛɘŬɠ ɓŬɚɓɑŭŬɠ.  

ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɑŬ Ůˊɘɚɞɔɐ Ŭˊɧ Űɞɡɠ Űɨˊɞɡɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŭɘŬŰɑɗŮɜŰŬɘ 

ˊɟɞɠ Űɞ ˊŬɟɧɜ. ɀɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ & ˊɎɜŰŬ ŮɜɖɛŮɟɤɛɏɜɖ ɚɑůŰŬ ɛŮ Űɞɡɠ 

əɤŭɘəɞˊɞɘɖɛɏɜɞɡɠ Űɨˊɞɡɠ ŭŮŭɞɛɏɜɤɜ ɓɟɑůəŮŰŬɘ ůŰɘɠ Web ůŮɚɑŭŮɠ www.knx.org.  

  

http://www.knx.org./
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2.6.1 ȹɘŬəɞˊŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ  

Ƀ Űɨˊɞɠ ŭŮŭɞɛɏɜɤɜ çŭɘŬəɞˊŰɘəɐ ɚŮɘŰɞɡɟɔɑŬè ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ on-off 

əŬŰŬɜŬɚɩůŮɤɜ. ȯɚɚɞɘ Űɨˊɞɘ ŭŮŭɞɛɏɜɤɜ 1 ȸit ɏɢɞɡɜ ɞɟɘůŰŮɑ ɔɘŬ ɚɞɔɘəɏɠ ůɡɜŭɏůŮɘɠ 

(Boolean [1.002]), ŬɚɚɎ əŬɘ ɔɘŬ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ŬˊɞəɚŮɘůɛɞɨ əŬɘ ŬˊŮɚŮɡɗɏɟɤůɖɠ 

[1.003].  

 

ȯɚɚŮɠ ɚŮɘŰɞɡɟɔɑŮɠ ɐ ŮˊŮəŰɎůŮɘɠ Űɖɠ ŭɘŬ əɞˊŰɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ (ŬɜŰɘůŰɟɞűɐ, 

ɚŮɘŰɞɡɟɔɑŮɠ ɢɟɞɜɞŭɘŬəɧˊŰɖ, ɚŮɘŰɞɡɟɔɑŮɠ ɛŮŰŬɔɤɔɐɠ əɚˊ.) ŭŮɜ ŬˊɞŰŮɚɞɨɜ ɛɏɟɞɠ Űɞɡ 

ˊɟɞŰɨˊɞɡ, ŮɑɜŬɘ ˊŬɟɎɛŮŰɟɞɘ Űɞɡ ɛ́ ɚɞə ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ůŰɞɜ 

Űɨˊɞ ŭŮŭɞɛɏɜɤɜ (ˊ.ɢ. ɛˊɚɞə ɚŮɘŰɞɡɟɔɑŬɠ ŭɘŬ əɞˊŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ). 

 

 

ɆɢɐɛŬ 2.6.1 ȹɘŬəɞˊŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ  
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2.6.2 ɀˊɚɞə ɚŮɘŰɞɡɟɔɑŬɠ ç ȰɚŮɔɢɞɠ əɘɜɖŰɐɟɤɜ è 

ɇɞ ɛˊɚɞə ɚŮɘŰɞɡɟɔɑŬɠ çȺɚɏɔɢɞɡ əɘɜɖŰɐɟɤɜè ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬŰɎ ˊɟɞŰɑɛɖůɖ ɔɘŬ Űɤɜ 

ɏɚŮɔɢɞ Űɤɜ əɘɜɖŰɐɟɤɜ ɖɚŮəŰɟɘəɩɜ ɟɞɚɩɜ əŬɘ ŰŮɜŰɩɜ. ɉɟɖůɘɛɞˊɞɘŮɑ əŬɘ ŬˊɞŰŮɚŮɑŰŬɘ 

Ŭˊɧ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ Űɞɡɠ Ŭəɧɚɞɡɗɞɡɠ Űɨˊɞɡɠ ŭŮŭɞɛɏɜɤɜ:  

ü ȺˊɎɜɤ/əɎŰɤ (1.008) 

ü ȸɐɛŬ (1.007)  

ɀɏůɤ Űɖɠ ˊŮɟɘɔɟŬűɐɠ Űɞɡ DPT ȺˊɎɜɤ/ȾɎŰɤ ɞ əɘɜɖŰɐɟŬɠ ŰɑɗŮŰŬɘ ůŮ ɚŮɘŰɞɡɟɔɑŬ Ŭˊɧ 

Űɖɜ əŬŰɎůŰŬůɖ ɖɟŮɛɑŬɠ ɐ ŬɚɚɎɕŮɘ ɖ əŬŰŮɨɗɡɜůɖ əɑɜɖůɖɠ ɧŰŬɜ ŬɡŰɧɠ ɓɟɑůəŮŰŬɘ ůŮ 

ɚŮɘŰɞɡɟɔɑŬ. ɀɏůɤ Űɖɠ ˊŮɟɘɔɟŬűɐɠ Űɞɡ DPT ȸɐɛŬ, ŭɘŬəɧˊŰŮŰŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ 

əɘɜɖŰɐɟŬ ˊɞɡ ɓɟɑůəŮŰŬɘ Ůɜ əɘɜɐůŮɘ ɐ ŰɑɗŮŰŬɘ ůŰɘɔɛɘŬɑŬ ůŮ əɑɜɖůɖ ɏɜŬɠ əɘɜɖŰɐɟŬɠ ˊɞɡ 

ŮɑɜŬɘ ŮəŰɧɠ ɚŮɘŰɞɡɟɔɘɎɠ (ɓɖɛŬŰɘəɎ).  

ɆɖɛŬɜŰɘəɧ: ɇŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ, ŰŬ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŬɡŰɐ Űɖ ɚŮɘŰɞɡɟɔɑŬ, 

ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬˊŬɜŰɞɨɜ ůŰɘɠ ŬɘŰɐůŮɘɠ ŬɜɎɔɜɤůɖɠ ɛɏůɤ Űɞɡ Bus, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ɛɖɜ ŬəɘɜɖŰɞˊɞɘɖɗɞɨɜ ŬəɞɨůɘŬ ɞɘ əɘɜɖŰɐɟŮɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ɚŮɘŰɞɡɟɔɑŬ ɐ ɜŬ ɛɖɜ 

ŰŮɗɞɨɜ ůŮ əɑɜɖůɖ ɞɘ ůŰŬɛŬŰɖɛɏɜɞɘ əɘɜɖŰɐɟŮɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɗŬ ˊɟɏˊŮɘ ůŰŬ 

ŬɜŰɑůŰɞɘɢŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠĿ ůŮ ŬɘůɗɖŰɐɟŮɠ əŬɘ ŭɏəŰŮɠĿ ɜŬ ɔɑɜŮɘ ŮˊŬɜŬűɞɟɎ Űɞɡ 

Flag "ȷɜɎɔɜɤůɖ". ȷɡŰɧ ŬűɞɟɎ ŮɘŭɘəɎ Űɘɠ əŮɜŰɟɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ.  

 
 

ɆɢɐɛŬ 2.6.2 ɀˊɚɞə ɚŮɘŰɞɡɟɔɑŬɠ ç ȰɚŮɔɢɞɠ əɘɜɖŰɐɟɤɜ è  
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2.6.3 ɄɟɞŰŮɟŬɘɧŰɖŰŬ 

ɀŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ DPT çɄɟɞŰŮɟŬɘɧŰɖŰŬè ŮɑɜŬɘ ŭɡɜŬŰɧɠ ɞ ɏɚŮɔɢɞɠ ŭŮəŰɩɜ (ŭɡŬŭɘəɩɜ 

Ůɝɧŭɤɜ) ɛɏůɤ ůɡůŰɐɛŬŰɞɠ Ůɚɏɔɢɞɡ Ůɜɧɠ ŬɜɤŰɏɟɞɡ Ůˊɘˊɏŭɞɡ, ŮəŰɧɠ Ŭˊɧ Űɞɜ 

ůɡɜɖɗɘůɛɏɜɞ ɢŮɘɟɘůɛɧ Űɞɡɠ.  

ȼ ŭɘŬəɞˊŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ ůɡɜŭŮŭŮɛɏɜɞɡ əŬŰŬɜŬɚɤŰɐ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ 

əŬŰɎůŰŬůɖ Űɤɜ ŭɨɞ ůŰɞɘɢŮɑɤɜ ŮˊɘəɞɘɜɤɜɑŬɠ DPT ȹɘŬəɞˊŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ əŬɘ DPT 

ɄɟɞŰŮɟŬɘɧŰɖŰŬ.  

ɇɞ ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ DPT ɄɟɞŰŮɟŬɘɧŰɖŰŬ ɏɢŮɘ ɛɐəɞɠ 2 ȸit.  

ȺɎɜ ɖ Űɘɛɐ Űɞɡ ůŰɞɘɢŮɑɞɡ Űɤɜ 2 bit ŮɑɜŬɘ Ƀ ɐ 1, ŰɧŰŮ ɖ ŭɡŬŭɘəɐ ɏɝɞŭɞɠ ŮɚɏɔɢŮŰŬɘ Ŭˊɧ 

Űɞ ŭɘŬəɞˊŰɘəɧ ůŰɞɘɢŮɑɞ.  

ȺɎɜ ɏɜŬ ůŰɞɘɢŮɑɞ ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ ɚɎɓŮɘ Űɖɜ Űɘɛɐ 2, ŰɧŰŮ ŬˊŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɖ ɏɝɞŭɞɠ. 

ȷɜŰɑɗŮŰŬ, ůŰɖɜ Űɘɛɐ 3 ɖ ɏɝɞŭɞɠ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ. ȼ Űɘɛɐ Űɞɡ ůŰɞɘɢŮɑɞɡ ŭɘŬəɞˊŰɘəɐɠ 

ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ ůŰɘɠ ŭɨɞ ŬɡŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ ŭŮɜ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ.  

 

 

ɆɢɐɛŬ 2.6.3 ɄɟɞŰŮɟŬɘɧŰɖŰŬ (2.001)3 
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2.6.4 ɀˊɚɞə ɚŮɘŰɞɡɟɔɑŬɠ Dimmer  

Ƀɚɧəɚɖɟɞ Űɞ ɛ́ ɚɞə ɚŮɘŰɞɡɟɔɑŬɠ Dimmer ŬˊɞŰŮɚŮɑŰŬɘ, ŮəŰɧɠ Ŭˊɧ Űɞ ůŰɞɘɢŮɑɞ Űɤɜ 4-bit 

(ůɢŮŰɘəɧ Dimmer - DɅɇ Dimmer ɓɐɛŬ [3.007]), əŬɘ Ŭˊɧ ɏɜŬ ůŰɞɘɢŮɑɞ ŭɘŬəɞˊŰɘəɐɠ 

ɚŮɘŰɞɡɟɔɑŬɠ (ŬɜŰɘůŰɞɘɢŮɑ DɅɇ ŭɘŬəɞˊŰɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ) əŬɘ Ŭˊɧ ɏɜŬ ůŰɞɘɢŮɑɞ Űɘɛɐɠ 

(ŬɜŰɘůŰɞɘɢŮɑ DɅɇ - Scailing [5.001]).  

ɀɑŬ ŮɜŰɞɚɐ Dimming, ůɢŮŰɘəɐ ɛŮ Űɖɜ ɡˊɎɟɢɞɡůŬ əŬŰɎůŰŬůɖ űɤŰŮɘɜɧŰɖŰŬɠ, 

ɛŮŰŬŭɑŭŮŰŬɘ ůŰɞɜ ŮɜŮɟɔɞˊɞɘɖŰɐ Dimmer ɛŮ Űɖ ɢɟɐůɖ Űɞɡ DɇɅ - ȸɐɛŬ.  

ɇɞ ȸɑt 3 Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɢɟɐůɖɠ əŬɗɞɟɑɕŮɘ, ŮɎɜ ɛɑŬ Űɘɛɐ Űɞɡ Dimmer ɓɟɑůəŮŰŬɘ 

ɎɜɤɗŮɜ ɐ əɎŰɤɗŮɜ Űɖɠ ŰɟɏɢɞɡůŬɠ Űɘɛɐɠ űɤŰŮɘɜɧŰɖŰŬɠ-  

ɇŬ ȸɑt Ƀ əŬɘ 2 əŬɗɞɟɑɕɞɡɜ, ůŮ ˊɞɘɞ ɛɏɔŮɗɞɠ ɗŬ ŬɚɚɎɝŮɘ ɖ űɤŰŮɘɜɧŰɖŰŬ. ȼ ˊŮɟɘɞɢɐ 

űɤŰŮɘɜɧŰɖŰŬɠ (0-100%) ɢɤɟɑɕŮŰŬɘ ůŮ ɏɤɠ əŬɘ 64 ɓɐɛŬŰŬ Dimmer. Ƀ Dimmer 

ŭɘŬəɧˊŰɖɠ ŮˊɘɚɏɔŮɘ ˊɎɜŰɞŰŮ Űɞ ŮˊɧɛŮɜɞ ɞɟɘŬəɧ ɓɐɛŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ: ɏɜŬɠ Dimmer 

ŭɘŬəɧˊŰɖɠ ɏɢŮɘ űɤŰŮɘɜɧŰɖŰŬ 30%. ȺɎɜ ɏɜŬɠ ŬɘůɗɖŰɐɟŬɠ ŬˊɞůŰŮɑɚŮɘ Űɞ 1011 ȸ ůŬɜ 

ˊɚɖɟɞűɞɟɑŬ ɢɟɐůɖɠ, ŰɧŰŮ ŬɡɝɎɜŮŰŬɘ ɖ űɤŰŮɘɜɧŰɖŰŬ əŬɘ ɛɎɚɘůŰŬ ɛɏɢɟɘ Űɞ ŮˊɧɛŮɜɞ 

ɓɐɛŬ (ɐ 100% : 4 = 25%, ŭɖɚ. Űɞ ŮˊɧɛŮɜɞ ɓɐɛŬ ŮɑɜŬɘ 50%).  

Ƀ əɤŭɘəɧɠ Dimmer Ƀ (ŭɖɚŬŭɐ ˊɚɖɟɞűɞɟɑŬ ɢɟɐůɖɠ 5ɃȼȺɉ ɐ 80) ůɖɛŬɑɜŮɘ çɄŬɨůɖ 

Dimmerè. ȼ ŭɘŬŭɘəŬůɑŬ Ůɚɏɔɢɞɡ űɤŰŮɘɜɧŰɖŰŬɠ ŭɘŬəɧˊŰŮŰŬɘ əŬɘ ŭɘŬŰɖɟŮɑŰŬɘ ɖ 

ŰɟɏɢɞɡůŬ Űɘɛɐ.  

 

 

ɆɢɐɛŬ 2.6.4 ɀˊɚɞə ɚŮɘŰɞɡɟɔɑŬɠ Dimmer 4  
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ɀŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ çȷˊɧɚɡŰɞ Dimmer> ŮˊɘɚɏɔŮŰŬɘ ɛɑŬ Űɘɛɐ űɤŰŮɘɜɧŰɖŰŬɠ ɛŮŰŬɝɨ 1 

(ŮɚɎɢɘůŰɖ) əŬɘ 255 (ɛɏɔɘůŰɖ).  

ȷɜɎɚɞɔŬ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ əŬŰŬůəŮɡŬůŰɐ ˊɟɞůűɏɟŮŰŬɘ ɛŮ ŬɡŰɐ Űɖ ɚŮɘŰɞɡɟɔɑŬ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ŮɜŮɟɔɞˊɞɑɖůɖɠ (1 Ò Űɘɛɐ Ó 255) əŬɘ ŬˊŮɜŮɟɔɞˊɞɑɖůɖɠ (Űɘɛɐ = Ƀ) Ůɜɧɠ 

ůɡɜŭŮɛɏɜɞɡ əŬŰŬɜŬɚɤŰɐ.  

ɇɞ ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ ɏɢŮɘ ɛɐəɞɠ 1 Byte.  

 

ɆɢɐɛŬ 2.6.4.1 ȷˊɧɚɡŰɞ Dimmer 
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2.6.5 ɇɘɛɐ əɘɜɖŰɐɠ ɡˊɞŭɘŬůŰɞɚɐɠ ŭɨɞ Byte 

ɀŮ ŬɡŰɐɜ Űɖɜ əɤŭɘəɞˊɞɑɖůɖ ŭŮŭɞɛɏɜɤɜ (ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɘɎűɞɟɞɡɠ Űɨˊɞɡɠ 

ŭŮŭɞɛɏɜɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɖɠ Űɘɛɐɠ ˊɞɡ ŬˊɞůŰɏɚɚŮŰŬɘ) ɛ́ ɞɟɞɨɜ ɜŬ ɛŮŰŬŭɞɗɞɨɜ 

Ŭɟɘɗɛɞɑ, ɞɘ ɞˊɞɑɞɘ ŮəűɟɎɕɞɡɜ űɡůɘəɏɠ Űɘɛɏɠ (ˊ.ɢ. ɗŮɟɛɞəɟŬůɑŬ ɢɩɟɞɡ-9.001).  

 

ɇɞ bit ˊɟɧůɖɛɞɡ çSè ŬˊɞŰŮɚŮɑ Űɞ ˊɟɧůɖɛɞ Űɞɡ ŭŮəŬŭɘəɞɨ ɚɞɔɎɟɘɗɛɞɡ.  

Ƀ ŰŮŰɟŬɣɐűɘɞɠ ŮəɗɏŰɖɠ çȺè ŮɑɜŬɘ ɞ ŬəɏɟŬɘɞɠ ŮəɗɏŰɖɠ Űɖɠ ɓɎůɖɠ 2.  

ũɘŬ Űɞ ŭŮəŬŭɘəɧ ɚɞɔɎɟɘɗɛɞ çɀè ɞɟɑɕŮŰŬɘ ɛɑŬ ŬɜɎɚɡůɖ 0,01. Ƀɘ ɗŮŰɘəɏɠ Űɘɛɏɠ (çSè = Ƀ) 

ŭɘŬɛɞɟűɩɜɞɜŰŬɘ ɤɠ əŬɜɞɜɘəɞɑ ŭɡŬŭɘəɞɑ Ŭɟɘɗɛɞɑ. ɆŮ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ (çSè = 1) ɞ 

ŭŮəŬŭɘəɧɠ ɚɞɔɎɟɘɗɛɞɠ əɤŭɘəɞˊɞɘŮɑŰŬɘ ɤɠ ŭɘɣɐűɘɞɠ ůɡɛ́ ɚɖɟɤɛŬŰɘəɧɠ Ŭɟɘɗɛɧɠ.  

ɇɞ ůŰɞɘɢŮɑɞ ŮˊɘəɞɘɜɤɜɑŬɠ ɏɢŮɘ ɛɐəɞɠ 2 Byte. 

 

ɆɢɐɛŬ 2.6.5 ɇɘɛɐ əɘɜɖŰɐɠ ɡˊɞŭɘŬůŰɞɚɐɠ ŭɨɞ Byte (9.00ɢ)5  
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2.7 TP1, ɀŮŰɎŭɞůɖ Bit  

ɇɞ çȸɑtè ɔɜɤɟɑɕŮɘ Űɘɠ ɚɞɔɘəɏɠ əŬŰŬůŰɎůŮɘɠ Ƀ əŬɘ 1. ɇŮɢɜɘəɐ ɚɞɔɘəɐɠ ŭɘŮɟɔŬůɑŬɠ ůŰɞ 

ȾɁɉ ɇɅ1:  

 

ȺɎɜ ɡˊɎɟɢŮɘ ɖ ɚɞɔɘəɐ əŬŰɎůŰŬůɖ "1" ŭŮɜ ɡˊɎɟɢŮɘ ŰɎůɖ ůɐɛŬŰɞɠ. ȺɎɜ ɡˊɎɟɢŮɘ ɖ ɚɞɔɘəɐ 

əŬŰɎůŰŬůɖ "Ƀ" ɡˊɎɟɢŮɘ ŰɎůɖ ůɐɛŬŰɞɠ. 

 

ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ, ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŬˊɞůŰɏɚɚɞɡɜ ŰŬɡŰɧɢɟɞɜŬ ˊŮɟɘůůɧŰŮɟɞɘ 

ůɡɜŭɟɞɛɖŰɏɠ ŰɧŰŮ ŮˊɘɓɎɚɚŮŰŬɘ ɖ ɚɞɔɘəɐ Űɘɛɐ çɞè!  

 

 

ɆɢɐɛŬ 2.7 TP1, ɀŮŰɎŭɞůɖ Bit 
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2.8 ȹɘŬɢŮɑɟɘůɖ ŭɘŮɜɏɝŮɤɜ 

ȺɎɜ ɏɜŬɠ ůɡɜŭɟɞɛɖŰɐɠ ɗɏɚŮɘ ɜŬ ŬˊɞůŰŮɑɚŮɘ ůŰɞ Bus ɏɜŬ ŰɖɚŮɔɟɎűɖɛŬ əŬɘ Űɞ Bus 

ŭŮɜ ŮɑɜŬɘ əŬŰŮɘɚɖɛɛɏɜɞ, ŰɧŰŮ ɖ ŬˊɞůŰɞɚɐ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɎɛŮůŬ.  

ȼ ŮˊɘɗɡɛɑŬ ŰŬɡŰɧɢɟɞɜɖɠ ŬˊɞůŰɞɚɐɠ ˊŮɟɘůůɧŰŮɟɤɜ ůɡɜŭɟɞɛɖŰɩɜ ŮɚɏɔɢŮŰŬɘ ɛŮ Űɖ 

ɛɏɗɞŭɞ CSMA/CA < Carrier Sense MuItiple Access ɛŮ Coll ision Avoidance).  

Ƀɘ ůɡɜŭɟɞɛɖŰɏɠ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ůŰɖɜ ŬˊɞůŰɞɚɐ ůŰɞ Bus. ɀŮ Űɖɜ ˊɟɩŰɖ ɚɞɔɘəɐ 

Űɘɛɐ Ƀ (ɨˊŬɟɝɖ ŰɎůɖɠ ůɐɛŬŰɞɠ ůŰɞɜ Ŭɔɤɔɧ), ɞ ůɡɜŭɟɞɛɖŰɐɠ ɛŮ Űɖ ɚɞɔɘəɐ Űɘɛɐ 1 

ŬɜŬɔɜɤɟɑɕŮɘ ɧŰɘ ˊɟɏˊŮɘ ɜŬ ŭɩůŮɘ ˊɟɞŰŮɟŬɘɧŰɖŰŬ ůŮ ɏɜŬɜ Ɏɚɚɞ ůɡɜŭɟɞɛɖŰɐ əŬɘ 

ŰŮɟɛŬŰɑɕŮɘ Űɖɜ ŬˊɞůŰɞɚɐ.  

Ƀ ůɡɜŭɟɞɛɖŰɐɠ ˊɞɡ ŭɘŬəɧˊŰŮɘ Űɖɜ ŬˊɞůŰɞɚɐ çŬəɞɨŮɘè ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɞ 

ŰɖɚŮɔɟɎűɖɛŬ ˊɞɡ ŬˊɞůŰɏɚɚŮŰŬɘ əŬɘ ɛŮŰɎ ˊɟɞůˊŬɗŮɑ Ůə ɜɏɞɡ ɜŬ ŬˊɞůŰŮɑɚŮɘ Űɞ ŭɘəɧ 

Űɞɡ.  

ȼ ɛɏɗɞŭɞɠ CSMA/CA űɟɞɜŰɑɕŮɘ ɩůŰŮ əŬŰɎ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ ŮˊɘɗɡɛɑŬ ŬˊɞůŰɞɚɐɠ 

ŰɖɚŮɔɟŬűɖɛɎŰɤɜ, ˊŮɟɘůůɧŰŮɟɤɜ ůɡɜŭɟɞɛɖŰɩɜ, əɎɗŮ ɏɜŬɠ Ŭˊɧ ŬɡŰɞɨɠ ɗŬ 

ɞɚɞəɚɖɟɩůŮɘ ŬɜŮɜɧɢɚɖŰɞɠ Űɖ ŭɘəɐ Űɞɡ ŬˊɞůŰɞɚɐ. ȰŰůɘ ŭŮɜ ɛŮɘɩɜŮŰŬɘ ɞ ɧɔəɞɠ 

ɛŮŰŬɓɘɓŬɕɧɛŮɜɤɜ ŭŮŭɞɛɏɜɤɜ.  

 

ɆɢɐɛŬ 2.8 ȹɘŬɢŮɑɟɘůɖ ŭɘŮɜɏɝŮɤɜ  
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2.9 ɆɡɛɛŮŰɟɘəɐ ɛŮŰɎŭɞůɖ 

ȼ ˊɚɖɟɞűɞɟɑŬ ɛŮŰŬŭɑŭŮŰŬɘ ůɡɛɛŮŰɟɘəɎ ůŰɞ ɕŮɨɔɞɠ Ŭɔɤɔɩɜ bus.  

Ƀ ůɡɜŭɟɞɛɖŰɐɠ ŬɝɘɞɚɞɔŮɑ Űɖ ŭɘŬűɞɟɎ ŮɜŬɚɚŬůůɧɛŮɜɖɠ ŰɎůɖɠ ůŰɞɡɠ ŭɨɞ Ŭɔɤɔɞɨɠ.  

Ƀɘ Ůəˊɞɛ́ ɏɠ ˊŬɟŬůɑŰɤɜ Ůˊɘŭɟɞɨɜ əŬɘ ůŰɞɡɠ ŭɨɞ Ŭɔɤɔɞɨɠ ɛŮ Űɖɜ ɑŭɘŬ ˊɞɚɘəɧŰɖŰŬ ȾŬɘ 

ɏŰůɘ ŭŮɜ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ əŬɗɞɟɘůŰɘəɐ ŭɘŬűɞɟɎ Űɖɠ ŰɎůɖɠ ůɐɛŬŰɞɠ. 

 

ɆɢɐɛŬ 2.9 ɆɡɛɛŮŰɟɘəɐ ɛŮŰɎŭɞůɖ 
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2.10 ɈˊŮɟəɎɚɡɣɖ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ŰɎůɖ ŰɟɞűɞŭɞůɑŬɠ 

ȼ ˊɚɖɟɞűɞɟɑŬ ŮɑɜŬɘ ůŰɖɜ ɞɡůɑŬ ɛɑŬ ŮɜŬɚɚŬůůɧɛŮɜɖ ŰɎůɖ. ũɘŬ ŬɡŰɐ ɞ ˊɡəɜɤŰɐɠ ɏɢŮɘ 

ɢŬɛɖɚɐ ŬɜŰɑůŰŬůɖ. ȺˊɘŭɟɎ ůŬɜ ůɨɜŭŮůɛɞɠ Űɞɡ Ŭɔɤɔɞɨ əŬɘ əɚŮɑɜŮɘ Űɞ əɨəɚɤɛŬ Űɖɠ 

ˊɟɤŰŮɨɞɡůŬɠ ˊɚŮɡɟɎɠ.  

ɆŬɜ ŬˊɞůŰɞɚɏŬɠ, ɞ ɛŮŰŬůɢɖɛŬŰɘůŰɐɠ ɛŮŰŬŭɑŭŮɘ Űɖɜ ˊɚɖɟɞűɞɟɑŬ (ůŬɜ ŮɜŬɚɚŬůůɧɛŮɜɖ 

ŰɎůɖ) ˊɟɞɠ Űɖɜ ˊɟɤŰŮɨɞɡůŬ ˊɚŮɡɟɎ əŬɘ Űɖɜ ɡˊŮɟəŬɚɨˊŰŮɘ ɛŮ Űɖ ůɡɜŮɢɐ ŰɎůɖ.  

ɆŬɜ ˊŬɟŬɚɐˊŰɖɠ, ɞ ɛŮŰŬůɢɖɛŬŰɘůŰɐɠ ɛŮŰŬűɏɟŮɘ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ˊɟɞɠ Űɖ 

ŭŮɡŰŮɟŮɨɞɡůŬ ˊɚŮɡɟɎ. ȼ ˊɚɖɟɞűɞɟɑŬ ŮɑɜŬɘ ɢɤɟɘůŰɎ ŭɘŬɗɏůɘɛɖ Ŭˊɧ Űɖɜ ůɡɜŮɢɐ ŰɎůɖ.  

 

ɆɢɐɛŬ 2.10 ɈˊŮɟəɎɚɡɣɖ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ŰɎůɖɠ ŰɟɞűɞŭɞůɑŬɠ 
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2.11 ȿŮɘŰɞɡɟɔɑŬ ŰɟɞűɞŭɞŰɘəɞɨ ůŰɞ KNX  TP1 

ɇɞ ŰɟɞűɞŭɞŰɘəɧ ŰɟɞűɞŭɞŰŮɑ ˊɎɜŰŬ ɛɏůɤ Űɞɡ ˊɖɜɑɞɡ Űɞ Bus.  

ũɘŬ Űɖ ůɡɜŮɢɐ ŰɎůɖ Űɞ ˊɖɜɑɞ ŬˊɞŰŮɚŮɑ ɛɑŬ ɢŬɛɖɚɐ ŬɜŰɑůŰŬůɖ (Ŭűɞɨ ɖ ůɡɢɜɧŰɖŰŬ ŮɑɜŬɘ 

ɑůɖ ɛŮ 0ȼȻ).  

ȼ ˊɚɖɟɞűɞɟɑŬ ŮɑɜŬɘ ɛɑŬ ŮɜŬɚɚŬůůɧɛŮɜɖ ŰɎůɖ (ɛŮ ůɡɢɜɧŰɖŰŬ Ɏɜɘůɖ Űɞɡ 0). ũɘŬ ɛɑŬ 

ŮɜŬɚɚŬůůɧɛŮɜɖ ŰɎůɖ Űɞ ˊɖɜɑɞ ŬˊɞŰŮɚŮɑ ɛɑŬ ɡɣɖɚɐ ŬɜŰɑůŰŬůɖ.  

ȰŰůɘ Űɞ ŰɟɞűɞŭɞŰɘəɧ ŬˊɞŰŮɚŮɑ ɛɑŬ ɛɘəɟɐ ŮˊɘɓɎɟɡɜůɖ ɔɘŬ Űɖɜ ˊɚɖɟɞűɞɟɑŬ.  

 

 

ɆɢɐɛŬ 2.21 ȿŮɘŰɞɡɟɔɑŬ ŰɟɞűɞŭɞŰɘəɞɨ ůŰɞ KNX TP1 
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2.12 ɀɐəɖ ȷɔɤɔɩɜ 

ɆŮ əɎɗŮ ɔɟŬɛɛɐ ŮˊɘŰɟɏˊɞɜŰŬɘ ŰŬ ˊŬɟŬəɎŰɤ ɛɐəɖ Ŭɔɤɔɩɜ:  

 ɇɟɞűɞŭɞŰɘəɧ - ȾɁɉ ɆɡɜŭɟɞɛɖŰɐɠ  ................................... 350 m  

 ɆɡɜŭɟɞɛɖŰɐɠ - ȾɁɉ ɆɡɜŭɟɞɛɖŰɐɠ ................................... 700 m  

 Ɇɡɜɞɚɘəɧ ɛɐəɞɠ Ŭɔɤɔɩɜ ɔɟŬɛɛɐɠ-  ................................. 1000 m  

ũɘŬ Űɖɜ ɢɟɐůɖ ŬˊɞəŮɜŰɟɤɛɏɜɖɠ ŰɟɞűɞŭɞůɑŬɠ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɞ əŮűɎɚŬɘɞ "ȺɔəŬŰɎůŰŬůɖ".  

 

 

ɆɢɐɛŬ 2.32 ɀɐəɖ Ŭɔɤɔɩɜ 
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2.12.1 ɀɐəɞɠ Ŭɔɤɔɩɜ ŰɟɞűɞŭɞŰɘəɞɨ TP1 əŬɘ ůɡɜŭɟɞɛɖŰɐ TP1 

Ƀ ůɡɜŭɟɞɛɖŰɐɠ ŮəˊɏɛˊŮɘ ɛɧɜɞ ɛɘŬ ɖɛɘˊŮɟɑɞŭɞ (Ⱥŭɩ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ ɗŮŰɘəɧɠ 

Ŭɔɤɔɧɠ ɛŮ Űɖɜ ŬɟɜɖŰɘəɐ ɖɛɘˊŮɟɑɞŭɞ).  

ɇɞ ˊɖɜɑɞ, ůŬɜ ŰɛɐɛŬ Űɞɡ ŰɟɞűɞŭɞŰɘəɞɨ, ˊŬɟɎɔŮɘ-ɛŬɕɑ ɛŮ Űɞɡɠ ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ Űɤɜ 

bus ůɡůəŮɡɩɜ Űɖ ɗŮŰɘəɐ ɖɛɘˊŮɟɑɞŭɞ Ůɝɘůɞɟɟɧˊɖůɖɠ.  

ȺˊŮɘŭɐ Űɞ ˊɖɜɑɞ ůɡɛɓɎɚɚŮɘ ɞɡůɘŬůŰɘəɎ ůŰɖɜ ŭɘŬɛɧɟűɤůɖ Űɖɠ ɖɛɘˊŮɟɘɧŭɞɡ 

Ůɝɘůɞɟɟɧˊɖůɖɠ, ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ůɡɜŭŮɗɞɨɜ ůɡɜŭɟɞɛɖŰɏɠ ɛŮ ɛɐəɞɠ ŬˊɧůŰŬůɖɠ 

Ŭɔɤɔɩɜ ɏɤɠ 350 m Ŭˊɧ Űɞ ˊɖɜɑɞ (ŰɟɞűɞŭɞŰɘəɧ).  

 

 

  

 

ɆɢɐɛŬ 2.12.1 ɀɐəɞɠ Ŭɔɤɔɩɜ ŰɟɞűɞŭɞŰɘəɞɨ əŬɘ ůɡɜŭɟɞɛɖŰɐ TP1  
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2.12.2 ɀɐəɞɠ Ŭɔɤɔɩɜ ɛŮŰŬɝɨ ŭɨɞ ůɡɜŭɟɞɛɖŰɩɜ TP1 

ɇɞ ŰɖɚŮɔɟɎűɖɛŬ ŬˊŬɘŰŮɑ ɏɜŬɜ ůɡɔəŮəɟɘɛɏɜɞ ɢɟɧɜɞ əɑɜɖůɖɠ ɛɏůŬ ůŰɞɜ Ŭɔɤɔɧ. ȺɎɜ 

ŮˊɘɢŮɘɟɐůɞɡɜ ˊŮɟɘůůɧŰŮɟɞɘ ůɡɜŭɟɞɛɖŰɏɠ ɜŬ ŬˊɞůŰŮɑɚɞɡɜ ŰŬɡŰɧɢɟɞɜŬ 

ŰɖɚŮɔɟŬűɐɛŬŰŬ, ŰɧŰŮ ɖ ŭɘɏɜŮɝɖ ɛˊɞɟŮɑ ɜŬ ŮˊŮəŰŬɗŮɑ ůŮ ɛɐəɞɠ Ŭɔɤɔɩɜ ɏɤɠ əŬɘ 700 

m (ɉɟɧɜɞɠ ɡůŰɏɟɖůɖɠ Űɞɡ ůɐɛŬŰɞɠ tv = 10 ms).  

2.12.3 Ɇɡɜɞɚɘəɧ ɛɐəɞɠ Ŭɔɤɔɩɜ ŬɜɎ ŰɛɐɛŬ ɔɟŬɛɛɐɠ 

Ƀ ůɡɜŭɟɞɛɖŰɐɠ-ŬˊɞůŰɞɚɏŬɠ əŬŰŬˊɞɜŮɑŰŬɘ Ŭˊɧ Űɖ ůɡɜŮɢɐ ɛŮŰŬɓɞɚɐ Űɖɠ 

ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɤɜ Ŭɔɤɔɩɜ. ɇŬɡŰɧɢɟɞɜŬ ŰŬ ɎəɟŬ Űɞɡ ůɐɛŬŰɞɠ ˊŬɟŬɛɞɟűɩɜɞɜŰŬɘ 

Ŭˊɧ Űɖ ɢɤɟɖŰɘəɧŰɖŰŬ Űɤɜ Ŭɔɤɔɩɜ.  

ȿɧɔɤ Űɖɠ ɤɛɘəɐɠ əŬŰŬˊɧɜɖůɖɠ (Ŭɔɤɔɧɠ Bus əŬɘ ůɡɜŭɟɞɛɖŰɐɠ) Űɞɡ ůɐɛŬŰɞɠ, 

ɛŮɘɩɜŮŰŬɘ ɖ ůŰɎɗɛɖ ůɐɛŬŰɞɠ.  

ũɘŬ ɜŬ ŮɝŬůűŬɚɘůŰŮɑ ɖ ůɑɔɞɡɟɖ ɛŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ˊŬɟɎ ŰŬ ŭɨɞ ŬɡŰɎ űŬɘɜɧɛŮɜŬ, 

ɗŬ ˊɟɏˊŮɘ Űɞ ůɡɜɞɚɘəɧ ɛɐəɞɠ Űɤɜ Ŭɔɤɔɩɜ ŬɜɎ ŰɛɐɛŬ ɔɟŬɛɛɐɠ ɜŬ ɛɖɜ ɡˊŮɟɓŬɑɜŮɘ ŰŬ 
1000m Ůɜɩ ɞ ɛɏɔɘůŰɞɠ Ŭɟɘɗɛɧɠ ůɡɜŭɟɞɛɖŰɩɜ ŬɜɎ ŰɛɐɛŬ ɔɟŬɛɛɐɠ ɜŬ ɛɖɜ ɝŮˊŮɟɜɎ 

Űɞɡɠ 64.  

 

 

ɆɢɐɛŬ 2.12.2 ɀɐəɞɠ Ŭɔɤɔɩɜ ɛŮŰŬɝɨ ůɡɜŭɟɞɛɖŰɩɜ TP1  
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3 o ȾŮűɎɚŬɘɞ 

 

ñTP1 ȺũȾȷɇȷɆɇȷɆȼ KNXò 

 

 

 

3.1 ȹɑəŰɡɞ ɛŮ ˊɞɚɚɐ ɢŬɛɖɚɐ ŰɎůɖ ŬůűŬɚŮɑŬɠ 

ũŮɜɘəɎ: ũɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ ŭɘəŰɨɞɡ bus ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɖɟɞɨɜŰŬɘ ɞɘ ˊɟɞŭɘŬɔɟŬűɏɠ əŬɘ ɞɘ 

əŬɜɞɜɘůɛɞɑ Űɖɠ ɢɩɟŬɠ ˊɞɡ ɔɑɜŮŰŬɘ ɖ ŮɔəŬŰɎůŰŬůɖ. ũɘŬ Űɖɜ ȺɚɚɎŭŬ ɘůɢɨŮɘ Űɞ ˊɟɧŰɡˊɞ ȺȿɃɇ 

ȼD 384  

 

ɇŬ ŬɟɢɘəɎ SELV ůɖɛŬɑɜɞɡɜ ˊɞɚɨ ɢŬɛɖɚɐ ŰɎůɖ ŬůűŬɚŮɑŬɠ  

 

ɄɟɞŭɘŬɔɟŬűɏɠ ɔɘŬ ˊɞɚɨ ɢŬɛɖɚɏɠ ŰɎůŮɘɠ. ȷˊɞůŰɎůŮɘɠ Ůɟˊɡůɛɞɨ əŬɘ ŬˊɞůŰɎůŮɘɠ ŭɘŬˊɑŭɡůɖɠ 

ůŮ ŬɏɟŬ:  

 

Ƀɘ ˊŬɟŬˊɎɜɤ ŬɜŬűŮɟɧɛŮɜŮɠ ŬˊɞůŰɎůŮɘɠ Ůɟˊɡůɛɞɨ əŬɘ ŬˊɞůŰɎůŮɘɠ ŭɘŬˊɑŭɡůɖɠ ůŮ ŬɏɟŬ 

ɘůɢɨɞɡɜ ɔɘŬ:  

 

¶ ȸŬɗɛɧ ɟɨˊŬɜůɖɠ 2 (ɔɟŬűŮɑŬ)  

 

ɆɢɐɛŬ 3.1 ȹɑəŰɡŬ SELV  
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¶ ȾŬŰɖɔɞɟɑŬ ɡˊŮɟŰɎůŮɤɜ 3 (ŭɘŬɟəɐɠ ůɨɜŭŮůɖ ůŰɞ ŭɑəŰɡɞ, Ŭɡɝɖɛɏɜɖ  ŭɘŬɗŮůɘɛɧŰɖŰŬ)  

¶ ɃɛɎŭŬ ɛɞɜɤŰɘəɞɨ ɡɚɘəɞɨ 3 (ˊ.ɢ. ɛɞɜɤŰɘəɧ ɡɚɘəɧ)  

 

ȺˊɘŰɟŮˊɧɛŮɜɖ ˊŮɟɘɞɢɐ ŰɎůɖɠ 

¶ ȺɜŬɚɚŬůůɧɛŮɜɖ ŰɎůɖ: < 50 V 

¶ ɆɡɜŮɢɐɠ ŰɎůɖ: < 120 V 

Ȱɤɠ 25 V ɐ ŬɜŰɑůŰɞɘɢŬ 60 V_  ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ əɎˊɞɘŬ ˊɟɞůŰŬůɑŬ ɏɜŬɜŰɘ 

ŮˊŬűɐɠ.  

¶ ũŮɑɤůɖ ɔɘŬ ŭɑəŰɡɞ SELV:  

   ȰɜŬ ŭɑəŰɡɞ SELV ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ɔŮɘɤɗŮɑ! 
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3.2 ȹɑəŰɡɞ ɢŬɛɖɚɐɠ ŰɎůɖɠ SELV 

ɄŬɟŬɔɤɔɐ ŰɎůɖɠ SELV. ȼ ŰɎůɖ ɔɘŬ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ ȾɁɉ Bus ˊŬɟɎɔŮŰŬɘ Ŭˊɧ ɏɜŬɜ 

ɛŮŰŬůɢɖɛŬŰɘůŰɐ ŬůűŬɚŮɑŬɠ.  
ɉɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ ɢŬɛɖɚɐ ŰɎůɖ ˊɟɞůŰŬůɑŬɠ  

Å ɆɡɜŮɢɐɠ ŰɎůɖ: 29ɜ  

ɀɧɜɤůɖ:  

¶ ȷůűŬɚɐɠ ŭɘŬɢɤɟɘůɛɧɠ Ŭˊɧ ɎɚɚŬ ŭɑəŰuŬ  

¶ ȸŬůɘəɐ ɛɧɜɤůɖ ɏɜŬɜŰɘ Űɖɠ ɔɖɠ  

¶ ȾŬɛɑŬ ɛɧɜɤůɖ ůŰɖɜ ˊɚŮɡɟɎ Űɞɡ ɢɟɐůŰɖ 

Ʉɟɞůɞɢɐ:  

¶ ɇŬ ŭɑəŰɡŬ SELV ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ɔŮɘɤɗɞɨɜ!  

¶ ȷɔɤɔɞɑ ˊɞɡ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ŭɘəŰɨɤɜ ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ 

ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɖɜ ŮɔəŬŰɎůŰŬůɖ ŭɘəŰɨɤɜ Bus!  

Ʉɟɞůɞɢɐ:  

¶ ɇŬ ŭɑəŰɡŬ SELV ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ɔŮɘɤɗɞɨɜ!  

¶ ȷɔɤɔɞɑ ˊɞɡ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ŭɘəŰɨɤɜ ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ ŭŮɜ 

ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɖɜ ŮɔəŬŰɎůŰŬůɖ ŭɘəŰɨɤɜ Bus!  
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3.3 ɇɨˊɞɘ əŬɚɤŭɑɤɜ Bus 

ɇŬ əŬɚɩŭɘŬ ɇɅ1, ŰŬ ɞˊɞɑŬ ˊɚɖɟɞɨɜ Űɘɠ ˊɟɞɦˊɞɗɏůŮɘɠ Űɖɠ ȾɁɉ ɧˊɤɠ ŬɡŰɏɠ 

ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ Volume 9 Űɞɡ ŮɔɢŮɘɟɘŭɑɞɡ ȾɁɉ (ˊ.ɢ. YCYM 2x2xɃ,8 ɐ 

JY(ST)Y 2x2xɃ,8 ůŮ ɏəŭɞůɖ ɇɅ1), ɛˊɞɟɞɨɜ ɜŬ ŬɜŬɔɜɤɟɘůŰɞɨɜ (ɢɤɟɑɠ ɚɞɔɧŰɡˊɞ 

ȾɁɉ)' ɐ ɜŬ ˊɘůŰɞˊɞɘɖɗɞɨɜ (ɛŮ ɚɞɔɧŰɡˊɞ ȾɁɉ). ɀɧɜɞ Űɞ ˊɟɎůɘɜɞ Űɡˊɞˊɞɘɖɛɏɜɞ 

əŬɚɩŭɘɞ ȾɁɉ ɇɅ1 ŮɔɔɡɎŰŬɘ: 

 

¶ Űɞ ɛɏɔɘůŰɞ ɛɐəɞɠ Ŭɔɤɔɞɨ ɛɑŬɠ ɔɟŬɛɛɐɠ  

¶ Űɖ ɛɏɔɘůŰɖ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ ŭɨɞ ůɡɜŭɟɞɛɖŰɩɜ Bus ɛɑŬɠ ɔɟŬɛɛɐɠ  

¶ Űɞ ɛɏɔɘůŰɞ Ŭɟɘɗɛɧ ůɡɜŭɟɞɛɖŰɩɜ Bus ŬɜɎ ɔɟŬɛɛɐ  

ȼ ŬɜŰɑůŰŬůɖ ɔɟŬɛɛɐɠ ŬɜɏɟɢŮŰŬɘ ůŮ 72 ɋ əŬɘ ɖ ɢɤɟɖŰɘəɧŰɖŰŬ ɔɟŬɛɛɐɠ ůŮ 0,12 ɛɅ -ŬɜɎ 1000 

m.  

ɆŮ ɧɚŬ ŰŬ ɡˊɧɚɞɘˊŬ əŬɚɩŭɘŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɞɗŮɑ ˊɟɞůɞɢɐ ůŰɞ ɛɏɔɘůŰɞ ɛɐəɞɠ ɧˊɤɠ ŬɡŰɧ 

ŬɜŬɔɟɎűŮŰŬɘ əŬɘ ůŰɞ űɡɚɚɎŭɘɞ ŰŮɢɜɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ əŬɚɤŭɑɞɡ.  

ȼ ɗɤɟɎəɘůɖ Űɤɜ ŮɔəŮəɟɘɛɏɜɤɜ Űɨˊɤɜ əŬɚɤŭɑɤɜ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ůɡɜŭŮɗŮɑ ɡˊɧ əŬɜɞɜɘəɏɠ 

ůɡɜɗɐəŮɠ.  

ɆŰɖɜ ŮɔəŬŰɎůŰŬůɖ Ůɜɧɠ Űɡˊɞˊɞɘɖɛɏɜɞɡ əŬɚɤŭɑɞɡ ɛŮ ŰɎůɖ Ůɚɏɔɢɞɡ 4kV ɘůɢɨɞɡɜ ɞɘ ˊŬɟŬəɎŰɤ 

ˊŮɟɘɞɟɘůɛɞɑ.  
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ɉɟɖůɘɛɞˊɞɘɞɨɛŮɜɞ ɕŮɨɔɞɠ Ŭɔɤɔɩɜ  

¶ əɧəəɘɜɞ:  ɗŮŰɘəɧ  

¶ ɛŬɨɟɞ:  ŬɟɜɖŰɘəɧ  

ȺɚŮɨɗŮɟɞ ɕŮɨɔɞɠ Ŭɔɤɔɩɜ: ŮˊɘŰɟŮˊɧɛŮɜŮɠ ɢɟɐůŮɘɠ  

¶ ȺɚŮɨɗŮɟɞ  

¶ ɉɟɐůɖ ɔɘŬ ɎɚɚŬ ŭɑəŰɡŬ ɢŬɛɖɚɐɠ ŰɎůɖɠ SELV  

 

ɇɎůɖ Ůɚɏɔɢɞɡ əŬŰɎ ȺɁ 50090:   

 

ȼ ŬɜŬűŮɟɧɛŮɜɖ ŰɎůɖ Ůɚɏɔɢɞɡ ɛŮŰŬɝɨ Űɤɜ ůɡɜŭŮŭŮɛɏɜɤɜ Ŭɔɤɔɩɜ ŮűŬɟɛɧɕŮŰŬɘ ɛŬɕɑ ɛŮ Űɞɜ 

Ŭɔɤɔɧ Ůɚɏɔɢɞɡ ˊɞɡ ɡˊɎɟɢŮɘ ůŰɞ ˊŮɟɑɓɚɖɛŬ Űɞɡ əŬɚɤŭɑɞɡ.  

 

ɈˊɧŭŮɘɝɖ:  

ȳɚɞɘ ɞɘ ŮɔəŬŰŮůŰɖɛɏɜɞɘ Bus-Ŭɔɤɔɞɑ ɗŬ ˊɟɏˊŮɘ ɜŬ ůɖɛŬɜɗɞɨɜ ɛŮ Űɞɜ ˊɟɞɓɚŮˊɧɛŮɜɞ Űɟɧˊɞ!  
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3.4 ɇɞˊɞɗɏŰɖůɖ əŬɚɤŭɑɤɜ 

ũɘŬ Űɖɜ ŰɞˊɞɗɏŰɖůɖ Űɤɜ əŬɚɤŭɑɤɜ Bus ɘůɢɨɞɡɜ ɞɘ ɑŭɘŮɠ ŬˊŬɘŰɐůŮɘɠ ŮɔəŬŰɎůŰŬůɖɠ ɧˊɤɠ əŬɘ 

ůŰɘɠ ɔɟŬɛɛɏɠ 230/400v.  

ȽŭɘŬɘŰŮɟɧŰɖŰŮɠ  

¶ Ƀɘ ɛɞɜɤɛɏɜɞɘ Ŭɔɤɔɞɑ Űɤɜ ɔɟŬɛɛɩɜ ɘůɢɨɞɠ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ˊŮɟɜɞɨɜ ŭɑˊɚŬ Ŭˊɧ ŰŬ 

əŬɚɩŭɘŬ ȾɁɉ, ɢɤɟɑɠ ɜŬ ˊɟɞəŬɗɞɟɑɕŮŰŬɘ əɟɑůɘɛɖ ŮɚɎɢɘůŰɖ ŬˊɧůŰŬůɖ.  

¶ Ƀɘ ɛɞɜɤɛɏɜɞɘ Ŭɔɤɔɞɑ Űɤɜ əŬɚɤŭɑɤɜ Bus ȾɁɉ ɗŬ ˊɟɏˊŮɘ ɜŬ Ŭˊɏɢɞɡɜ ŬˊɧůŰŬůɖ 

ŰɞɡɚɎɢɘůŰɞɜ 4mm Ŭˊɧ Űɞɡɠ ɛɞɜɤɛɏɜɞɡɠ Ŭɔɤɔɞɨɠ Űɞɡ ŭɘəŰɨɞɡ Űɤɜ 230ɜ ɐ ɜŬ 

ŰɞˊɞɗŮŰɖɗŮɑ ŮˊɎɜɤ ůŰɞɡɠ Ŭɔɤɔɞɨɠ Űɞɡ əŬɚɤŭɑɞɡ Bus ɛɑŬ ɛɞɜɤŰɘəɐ ɓŬɗɛɑŭŬ 

ŭɘŬɢɤɟɘůɛɞɨ ɐ ɛɞɜɤŰɘəɧɠ ůɤɚɐɜŬɠ (ɃȽɁ VD.E 0110-1 ɛɧɜɤůɖ ɓɎůɖɠ). ȷɡŰɧ 

ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɞɡɠ Ŭɔɤɔɞɨɠ Ɏɚɚɤɜ ŭɘəŰɨɤɜ ŮəŰɧɠ SELV.  

¶ ŪŬ ˊɟɏˊŮɘ ɜŬ ŰɖɟɖɗŮɑ ŮˊŬɟəɐɠ ŬˊɧůŰŬůɖ Ŭˊɧ Űɖɜ ŮɝɤŰŮɟɘəɐ ŬɜŰɘəŮɟŬɡɜɘəɐ 

ŮɔəŬŰɎůŰŬůɖ (ŬɚŮɝɘəɏɟŬɡɜŬ Ůűɧůɞɜ ɡˊɎɟɢɞɡɜ).  

¶ ŪŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ɛɏɟɘɛɜŬ ɔɘŬ ɛɑŬ ŭɘŬɟəɐ ůɐɛŬɜůɖ Űɤɜ Ŭɔɤɔɩɜ Űɞɡ Bus ɛŮ ȾɁɉ 

ɇɅ1 ɐ BUS ɔɘŬ Ůɨəɞɚɞ ŭɘŬɢɤɟɘůɛɧ.  

ɀɑŬ ŰŮɟɛŬŰɘəɐ ŬɜŰɑůŰŬůɖ Űɤɜ bus-Ŭɔɤɔɩɜ ŭŮɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ.  
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3.5 Bus ůɡůəŮɡɏɠ ůŰɞ ˊɑɜŬəŬ ŭɘŬɜɞɛɐɠ 

ũɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ȾɁɉ ɇɅ1 ůɡůəŮɡɩɜ ɛ́ ɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ Űɡˊɞˊɞɘɖɛɏɜɞɘ 

ˊɑɜŬəŮɠ ŭɘŬɜɞɛɐɠ ɛŮ ɟɎɔŮɠ ůŰŮɟɏɤůɖɠ ɡɚɘəɩɜ ŭɘŬŰɞɛɐɠ ɡ Űɤɜ 35 mm əŬŰɎ ɃȽɁ ȺɁ 50022, 

35ɢ7,5 mm.  

ɃɟɘůɛɏɜŮɠ ȾɁɉ ɇɅ1 ůɡůəŮɡɏɠ ɟɎɔŬɠ, ŭɘŬɗɏŰɞɡɜ ŮɚŬŰɖɟɘɤŰɏɠ ŮˊŬűɏɠ ɔɘŬ ɜŬ ůɡɜŭɏɞɜŰŬɘ ɛŮ 

Űɖɜ ɟɎɔŬ ŭŮŭɞɛɏɜɤɜ, ɎɚɚŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ bɡs-əɚɏɛŮɠ ɔɘŬ ɜŬ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɞ bus. ũɘŬ Űɘɠ 

ˊɟɩŰŮɠ, ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŬɡŰɞəɧɚɚɖŰŮɠ ŰɡˊɞˊɞɘɖɛɏɜŮɠ ɟɎɔŮɠ ŭŮŭɞɛɏɜɤɜ, əŬŰɎɚɚɖɚŮɠ ɔɘŬ Űɖɜ 

ŰɞˊɞɗɏŰɖůɖ ůŮ ɟɎɔŬ ˊɑɜŬəŬ.  

ɇŬ ŰɛɐɛŬŰŬ Űɤɜ ɟŬɔɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŰŬŰŮɡɗɞɨɜ 

ɛŮ əŬŰɎɚɚɖɚŬ əŬɚɨɛɛŬŰŬ ɟɎɔŬɠ.  

ȺɎɜ ɞɘ Ŭɔɤɔɞɑ ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ ɏɢɞɡɜ ŬˊɞɛɞɜɤɗŮɑ əŬŰɎɚɚɖɚŬ Ŭˊɧ Űɞɡɠ Ŭɔɤɔɞɨɠ Űɞɡ Bus, 

ŭŮɜ ɢɟŮɘɎɕɞɜŰŬɘ əɎˊɞɘŮɠ ɘŭɘŬɑŰŮɟŮɠ ŬˊŬɘŰɐůŮɘɠ.  

ȺɎɜ ɞɘ Ŭɔɤɔɞɑ ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ ŭŮɜ ɏɢɞɡɜ ŬˊɞɛɞɜɤɗŮɑ Ŭˊɧ Űɞɡɠ Ŭɔɤɔɞɨɠ Űɞɡ Bus, ŰɧŰŮ ɞɘ 

Ŭɔɤɔɞɑ Bus ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬɗɏŰɞɡɜ ˊɟɞůŰŬŰŮɡŰɘəɧ ˊŮɟɑɓɚɖɛŬ ɛɏɢɟɘ Űɘɠ əɚɏɛɛŮɠ ůɨɜŭŮůɖɠ.  

ŪŬ ˊɟɏˊŮɘ ɜŬ ŬˊɞűŮɡɢɗɞɨɜ Űɡɢɧɜ ŮˊŬűɏɠ ɛŮŰŬɝɨ Űɤɜ Ŭɔɤɔɩɜ ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ əŬɘ Ŭɔɤɔɩɜ 

Bus, ˊ.ɢ. ɛŮ ŬɜɎɚɞɔɖ ɞŭɐɔɖůɖ Űɤɜ Ŭɔɤɔɩɜ ɐ ɛŮ əŬŰɎɚɚɖɚɖ ůŰŮɟɏɤůɖ Űɞɡɠ.  

ũɘŬ ɚɧɔɞɡɠ ɗŮɟɛɧŰɖŰŬɠ, ŭŮɜ ɗŬ ˊɟɏˊŮɘ ɞɘ ůɡůəŮɡɏɠ Bus ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ŮˊɎɜɤ Ŭˊɧ 

ůɡůəŮɡɏɠ ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ ˊɞɡ Ůəˊɏɛ́ ɞɡɜ ɗŮɟɛɧŰɖŰŬ.  
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3.6 ɇɟɞűɞŭɞŰɘəɧ 

ɈˊɧŭŮɘɝɖ: ȺɎɜ ŭŮɜ ŬɜŬűɏɟŮŰŬɘ ŭɘŬűɞɟŮŰɘəɎ, ɞɘ ŮˊɧɛŮɜŮɠ ˊŬɟɎɔɟŬűɞɘ ˊŮɟɘɔɟɎűɞɡɜ Űɖɜ 

əŮɜŰɟɘəɐ ŰɟɞűɞŭɞůɑŬ Űɞɡ bus.  

 

ɇŬ ŰɟɞűɞŭɞŰɘəɎ ˊŬɟɎɔɞɡɜ əŬɘ ŮˊɞˊŰŮɨɞɡɜ Űɖɜ ŰɎůɖ ůɡůŰɐɛŬŰɞɠ Űɤɜ 29ɜ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ 

Űɖ ɚŮɘŰɞɡɟɔɑŬ ɛɘŬɠ ŮɔəŬŰɎůŰŬůɖɠ ȾɁɉ ɇɅ1. ũɘŬ əɎɗŮ ɔɟŬɛɛɐ ŬˊŬɘŰŮɑŰŬɘ ɏɜŬ ŰɟɞűɞŭɞŰɘəɧ 

ɔɘŬ Űɖɜ ŰɟɞűɞŭɞůɑŬ Űɤɜ bus-ůɡɜŭɟɞɛɖŰɩɜ.  

 

ɇɞ ŰɟɞűɞŭɞŰɘəɧ ŭɘŬɗɏŰŮɘ ŭɘɎŰŬɝɖ Ůɚɏɔɢɞɡ ɟŮɨɛŬŰɞɠ əŬɘ ŰɎůɖɠ əŬɘ ɔɘ' ŬɡŰɧ ŭŮɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ 

ůŮ ŬɡŰɧ ˊɟɧɓɚɖɛŬ Ŭˊɧ Űɡɢɧɜ ɓɟŬɢɡəɨəɚɤɛŬ ůŰɖɜ ɔɟŬɛɛɐ bus.  

 

Ƀɘ ɛɘəɟɏɠ ŭɘŬəɞˊɏɠ ůŰɞ ŭɑəŰɡɞ ŰɟɞűɞŭɞůɑŬɠ 230ɜ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Űɞ ŰɟɞűɞŭɞŰɘəɧ ɛŮ ɢɟɧɜɞ 

ŮɝɞɛɎɚɡɜůɖɠ ŰɞɡɚɎɢɘůŰɞɜ 100 ms.  

 

Ƀɘ ůɡɜŭɟɞɛɖŰɏɠ ɛ́ ɞɟɞɨɜ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ɛŮ ŮɚɎɢɘůŰɖ ŰɎůɖ 21 V əŬɘ ɚŬɛɓɎɜɞɡɜ Ŭˊɧ Űɞ 

Bus ɘůɢɨ ɏɤɠ əŬɘ 200 mW, ŮɝŬɘɟɞɡɛɏɜɤɜ ɞɟɘůɛɏɜɤɜ ůɡůəŮɡɩɜ, ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ɞɘ ŬɜɎɔəŮɠ 

ŮɜɏɟɔŮɘŬɠ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ ŬɜŰɑůŰɞɘɢɞ űɡɚɚɎŭɘɞ ŰŮɢɜɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ 

əŬŰŬůəŮɡŬůŰɐ (Ʉ.ɢ. ɓŬɚɓɑŭŮɠ Ůɚɏɔɢɞɡ ɗɏɟɛŬɜůɖɠ).  

 

ɆŮ ɏɜŬ ŰɟɞűɞŭɞŰɘəɧ ɛŮ Ʉ.ɢ. 640 mA ɛ́ ɞɟɞɨɜ ɜŬ ůɡɜŭŮɗɞɨɜ ɛŮ ŬůűɎɚŮɘŬ 64 ůɡůəŮɡɏɠ ɛŮ 

ɛɏɔɘůŰɖ ɘůɢɨ 200 mW əŬɘ ɛŮ ɞɛɞɘɧɛɞɟűɖ ŭɘɎŰŬɝɖ ŮˊɎɜɤ ůŰɖ ɔɟŬɛɛɐ  
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ũɘŬ Űɖɜ Ŭˊɞűɡɔɐ ůŰŬŰɘəɩɜ űɞɟŰɑůŮɤɜ ůŰɖɜ ˊɚŮɡɟɎ Űɞɡ Bus ɏɢɞɡɜ ŰɞˊɞɗŮŰɖɗŮɑ ůŮ əɎɗŮ 

Ŭɔɤɔɧ ŬɜŰɘůŰɎůŮɘɠ ɡɣɖɚɐɠ Űɘɛɐɠ ůɡɜŭŮŭŮɛɏɜŮɠ ɛŮ Űɖ ɔŮɑɤůɖ. ũɘŬ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŭɘŬűɡɔɐ 

Űɤɜ ůŰŬŰɘəɩɜ űɞɟŰɑůŮɤɜ, ɗŬ ˊɟɏˊŮɘ ŬɡŰɐ ɖ ɔŮɑɤůɖ ɜŬ ůɡɜŭŮɗŮɑ ɛŮ Űɞ ůɨůŰɖɛŬ Űɤɜ Ŭɔɤɔɩɜ 

ˊɟɞůŰŬůɑŬɠ ɐ ŬɜŰɑůŰɞɘɢŬ ɛŮ Űɞɜ Ŭɔɤɔɧ ɔŮɑɤůɖɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ. ɇŬ əŬɚɩŭɘŬ ŬɡŰɐɠ Űɖɠ 

ůɡɜŭŮůɛɞɚɞɔɑŬɠ ɗŬ ˊɟɏˊŮɘ ɜŬ űɏɟɞɡɜ əɑŰɟɘɜɞ-ˊɟɎůɘɜɞ ɢɟɩɛŬ. ȼ ůɡɜŭŮůɛɞɚɞɔɑŬ ŬɡŰɐ ŭŮɜ 

ˊɟɞůűɏɟŮɘ əŬɛɑŬ ˊɟɞůŰŬŰŮɡŰɘəɐ ŭɟɎůɖ ůŰŬ ˊɚŬɑůɘŬ Űɤɜ əŬɜɞɜɘůɛɩɜ ŬůűŬɚŮɑŬɠ əŬɘ ŭŮɜ 

ŬɜŰɘŰɑɗŮŰŬɘ ůŰɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ ˊɞɡ ɘůɢɨɞɡɜ ɔɘŬ ŰŬ ŭɑəŰɡŬ SELV.  

ɃɟɘůɛɏɜŬ ŰɟɞűɞŭɞŰɘəɎ ɐ ŬɜŰɑůŰɞɘɢŬ ŰŬ ŮɝɤŰŮɟɘəɎ ˊɖɜɑŬ ŭɘŬɗɏŰɞɡɜ ɏɜŬɜ ŭɘŬəɧˊŰɖ Reset əŬɘ 

ɏɜŬ əɧəəɘɜɞ ȽȺɃ Ůɚɏɔɢɞɡ. ɀŮ ŬɡŰɧ Űɞ ŭɘŬəɧˊŰɖ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮˊŬɜŬűɞɟɎ Űɖɠ bus ɔɟŬɛɛɐɠ 

ůŰŬ Ƀ V.  

ɇŬ ˊɖɜɑŬ Ůɛ́ ɞŭɑɕɞɡɜ ŮəŰɧɠ Űɤɜ Ɏɚɚɤɜ əŬɘ Űɞ ɓɟŬɢɡəɨəɚɤɛŬ Űɤɜ ŰɖɚŮɔɟŬűɖɛɎŰɤɜ Bus 

(ŮɜŬɚɚŬůůɧɛŮɜɖ ŰɎůɖ 9600 ȼȻ) Ŭˊɧ Űɞɜ ˊɡəɜɤŰɐ ŮɝɞɛɎɚɡɜůɖɠ ŰɎůɖɠ Űɞɡ ŰɟɞűɞŭɞŰɘəɞɨ.  

 

ȹɘŬŰɑɗŮɜŰŬɘ ŭɘɎűɞɟɞɘ Űɨˊɞɘ ŰɟɞűɞŭɞŰɘəɩɜ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ ɞɜɞɛŬůŰɘəɞɨ 

ɟŮɨɛŬŰɞɠ Ůɝɧŭɞɡ (160 mA, 320 mA, 640 mA, 1280 mA). ȺɑɜŬɘ ŮɨəɞɚŬ əŬŰŬɜɞɖŰɧ, ɧŰɘ ɞ 

Ŭɟɘɗɛɧɠ Űɤɜ bus ůɡůəŮɡɩɜ ˊɞɡ ɛ́ ɞɟɞɨɜ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ůŮ ɛɘŬ ɔɟŬɛɛɐ, ŮɝŬɟŰɎŰŬɘ Ŭˊɧ 

Űɖɜ ŬˊŬɑŰɖůɖ Űɞɡɠ ůŮ ɟŮɨɛŬ əŬɘ Ŭˊɧ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ˊŬɟɞɢɐɠ Űɞɡ ŰɟɞűɞŭɞŰɘəɞɨ ˊɞɡ ɏɢŮɘ 

ŰɞˊɞɗŮŰɖɗŮɑ.  

ɃɟɘůɛɏɜŬ ŰɟɞűɞŭɞŰɘəɎ ŭɘŬɗɏŰɞɡɜ ŮɜůɤɛŬŰɤɛɏɜɞ ˊɖɜɑɞ, ɎɚɚŬ ɢɟŮɘɎɕɞɜŰŬɘ ɏɜŬ ŮɝɤŰŮɟɘəɧ.  

ɇŬ ˊŮɟɘůůɧŰŮɟŬ ŰɟɞűɞŭɞŰɘəɎ ŮɑɜŬɘ ůɡůəŮɡɏɠ əŬŰɎɚɚɖɚŮɠ ɔɘŬ ŰɞˊɞɗɏŰɖůɖ ůŮ ɟɎɔŬ ˊɑɜŬəŬ 

ůŰŬ ɞˊɞɑŬ ɖ ŰɎůɖ ɔɘŬ Űɞ bus ŮɛűŬɜɑɕŮŰŬɘ ůŰɘɠ ŭɨɞ ŮůɤŰŮɟɘəɏɠ ŭɘŬŭɟɞɛɏɠ Űɖɠ ɟɎɔŬɠ 

ŭŮŭɞɛɏɜɤɜ.  

ɆŮ ɎɚɚŬ ɡˊɎɟɢŮɘ ŭɘŬɗɏůɘɛɖ ɛɘŬ ˊɟɧůɗŮŰɖ ɏɝɞŭɞɠ Ŭˊɧ Űɖɜ ɞˊɞɑŬ ɛ́ ɞɟŮɑ ɜŬ ŰɟɞűɞŭɞŰɖɗŮɑ ɛɘŬ 

ŭŮɨŰŮɟɖ ɔɟŬɛɛɐ ɛŮ Űɖɜ ˊŬɟŮɛɓɞɚɐ Ůɜɧɠ ɝŮɢɤɟɘůŰɞɨ ŮɝɤŰŮɟɘəɞɨ ˊɖɜɑɞɡ.  

ȹɘŬŰɑɗŮɜŰŬɘ əŬɘ ŰɟɞűɞŭɞŰɘəɎ ɛŮ ŭɡɜŬŰɧŰɖŰŬ ŬŭɘɎɚŮɘˊŰɖɠ ɚŮɘŰɞɡɟɔɑŬɠ. ɆŮ ɞɟɘůɛɏɜɞɡɠ Űɨˊɞɡɠ 

Ŭˊɧ ŬɡŰɎ, ɡˊɎɟɢŮɘ ɛɑŬ ɏɝɞŭɞɠ ɖɚŮəŰɟɞɜɧɛɞɡ ɎɜŮɡ ŭɡɜŬɛɘəɞɨ ɔɘŬ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 
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ˊɚɖɟɞűɞɟɑŬɠ ȾŬɜɞɜɘəɐ ȿŮɘŰɞɡɟɔɑŬ/ȹɘŬəɞˊɐ ȹɘəŰɨɞɡ.  

Ƀɘ ˊŮɟɘůůɧŰŮɟɞɘ Űɨˊɞɘ ŰɟɞűɞŭɞŰɘəɩɜ ŭɘŬɗɏŰɞɡɜ LED ŰŬ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕɞɡɜ Űɖɜ əŬŰɎůŰŬůɖ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ ˊ.ɢ.: 

  

¶ ˊɟɎůɘɜɞ: ɖ ŰɟɞűɞŭɞůɑŬ ŰɎůɖɠ ŮɑɜŬɘ ŮɜŮɟɔɐ 

¶  əɧəəɘɜɞ: ɡˊŮɟűɧɟŰɤůɖ Űɞɡ ŰɟɞűɞŭɞŰɘəɞɨ, ŮɜŭŮɢɞɛɏɜɤɠ ɚɧɔɤ 

ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ ůŰɞɡɠ Ŭɔɤɔɞɨɠ Űɞɡ Bus. 

¶ ȾɑŰɟɘɜɞ (ůŮ ɞɟɘůɛɏɜŬ ŰɟɞűɞŭɞŰɘəɎ): ɆŰɖɜ ˊɚŮɡɟɎ Űɞɡ Bus ɡˊɎɟɢŮɘ ɝɏɜɖ ŰɎůɖ 

ɛŮɔŬɚɨŰŮɟɖ Űɤɜ 30 ɜ 

 

 
ȷɜɎɚɞɔŬ ɛŮ Űɖɜ űɧɟŰɘůɖ ůŮ ɟŮɨɛŬ Űɖɠ ɔɟŬɛɛɐɠ bus, ɛ́ ɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɏɜŬ 

ŰɟɞűɞŭɞŰɘəɧ ɔɘŬ ŰɟɞűɞŭɞůɑŬ əŬɘ ɛɑŬɠ ŭŮɨŰŮɟɖɠ ɔɟŬɛɛɐɠ. ȷɜɎɚɞɔŬ ɛŮ Űɞɜ əŬŰŬůəŮɡŬ-

ůŰɘəɧ Űɨˊɞ Űɞɡ ŰɟɞűɞŭɞŰɘəɞɨ ɛ́ ɞɟŮɑ ɜŬ ŬˊŬɘŰŮɑŰŬɘ əŬɘ ɏɜŬ ˊɟɧůɗŮŰɞ ˊɖɜɑɞ ɔɘŬ Űɖɜ 

ŰɟɞűɞŭɞůɑŬ Űɖɠ ŭŮɨŰŮɟɖɠ ɔɟŬɛɛɐɠ.  

ɆɖɛŮɑɤůɖ: ɛŮ Űɖɜ ůɡɜŭŮůɛɞɚɞɔɑŬ ŬɡŰɐ ŭŮɜ ŮɝŬůűŬɚɑɕŮŰŬɘ ɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ 

ɔɟŬɛɛɩɜ. ũɘŬ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ Űɤɜ ɔɟŬɛɛɩɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ˊɟɞůŬɟɛɞůŰɐɠ 

ɔɟŬɛɛɐɠ ɖ ŮɜɘůɢɡŰɐɠ.  

 

ȺɎɜ ŰɞˊɞɗŮŰɖɗɞɨɜ ˊŮɟɘůůɧŰŮɟɞɘ Ŭˊɧ 30 bus- ůɡɜŭɟɞɛɖŰɏɠ, Ʉ.ɢ. ůŰɞɜ ˊɑɜŬəŬ ŭɘŬɜɞɛɐɠ ɛŮ 

ɛɘəɟɏɠ ŬˊɞůŰɎůŮɘɠ ɛŮŰŬɝɨ Űɞɡɠ, ŰɧŰŮ ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ Űɞ ŰɟɞűɞŭɞŰɘəɧ əɞɜŰɎ Űɞɡɠ.  

ȺɎɜ ŬˊŬɘŰŮɑŰŬɘ ɖ ŮɔəŬŰɎůŰŬůɖ ˊɟɧůɗŮŰɞɡ əŮɜŰɟɘəɞɨ ŰɟɞűɞŭɞŰɘəɞɨ, ŰɧŰŮ ɖ ŬˊɧůŰŬůɖ 

ɛŮŰŬɝɨ Űɞɡɠ (ůŮ ɛɐəɞɠ bus- əŬɚɤŭɑɞɡ) ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɜɏɟɢŮŰŬɘ ŰɞɡɚɎɢɘůŰɞɜ ůŮ 200 m. ɆŮ 

ɛɑŬ bus- ɔɟŬɛɛɐ ŮˊɘŰɟɏˊŮŰŬɘ ɖ ŮɔəŬŰɎůŰŬůɖ Űɞ ˊɞɚɨ 2 əŮɜŰɟɘəɩɜ ŰɟɞűɞŭɞŰɘəɩɜ.  

Ƀ ŬɜɎɔəɖ ɔɘŬ Űɖɜ ŬˊɧůŰŬůɖ Űɤɜ 200 m əŬɚɤŭɑɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ ůɡɛ́ ŮɟɘűɞɟɎ Űɞɡ 

ˊɖɜɑɞɡ.  
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3.7 ȷˊɞəŮɜŰɟɤɛɏɜɖ (əŬŰŬɜŮɛɖɛɏɜɖ) ŰɟɞűɞŭɞůɑŬ Bus 

ȷɜŰɑ ɔɘŬ ɏɜŬ əŮɜŰɟɘəɧ ŰɟɞűɞŭɞŰɘəɧ (PSU) ɔɑɜŮŰŬɘ "əŬŰŬɜɞɛɐ" Űɞɡ bus ɛɏůɤ ɞɟɘůɛɏɜɤɜ bus- 

ůɡůəŮɡɩɜ ŰŬ ɞˊɞɑŬ ůɡɜŭɏɞɜŰŬɘ ůŰɖɜ ɔɟŬɛɛɐ ɞɘ ɞˊɞɑŮɠ ŭɘŬɗɏŰɞɡɜ ɛɞɜɎŭŬ ŬˊɞəŮɜŰɟɤɛɏɜɖɠ 

ŰɟɞűɞŭɞůɑŬɠ (DPSU) ɛŮ ŮɜůɤɛŬŰɤɛɏɜɞ ŰɟɞűɞŭɞŰɘəɧ. ȺɑɜŬɘ Ůˊɑůɖɠ ŭɡɜŬŰɧ ɜŬ ɡˊɎɟɝɞɡɜ 

ɝŮɢɤɟɘůŰɏɠ DPSU ɞɘ ɞˊɞɑŮɠ ŭŮɜ ŮɑɜŬɘ ŮɜůɤɛŬŰɤɛɏɜŮɠ ůŮ bus- ůɡůəŮɡɏɠ. ɀɘŬ DPSU ɛ́ ɞɟŮɑ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ ɛɘəɟɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ɛŮ ɚɑɔŮɠ bus- ůɡůəŮɡɏɠ. ȷɜɎɚɞɔŬ ɛŮ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ ˊŬɟɞɢɐɠ ɟŮɨɛŬŰɞɠ, ɡˊɎɟɢɞɡɜ DPSU ɔɘŬ 25, 40, əŬɘ 80 mA. ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ, ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ůɡɜŭɡŬůŰɞɨɜ ŬˊɞəŮɜŰɟɤɛɏɜŮɠ ɛɞɜɎŭŮɠ ŰɟɞűɞŭɞůɑŬɠ ɛŮ ɛɏɢɟɘ 

ŭɨɞ əŮɜŰɟɘəɏɠ ɛɞɜɎŭŮɠ (ŰɟɞűɞŭɞŰɘəɧ). Ƀɘ DPSU ɛ́ ɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ 

ɗɏůɖ Űɖɠ ɔɟŬɛɛɐɠ bus. ȹŮɜ ɡˊɎɟɢŮɘ əŬɜŮɑɠ ˊŮɟɘɞɟɘůɛɧɠ ůɢŮŰɘəɎ ɛŮ ŮɚɎɢɘůŰŮɠ ŬˊɞůŰɎůŮɘɠ 

ɛŮŰŬɝɨ Űɤɜ DPSU əŬɘ ɛŮŰŬɝɨ DPSU əŬɘ ɛɘŬɠ əŮɜŰɟɘəɐɠ ɛɞɜɎŭŬɠ ŰɟɞűɞŭɞůɑŬɠ.  

 

ɀɏɢɟɘ ɞəŰɩ ŬˊɞəŮɜŰɟɤɛɏɜŮɠ ɛɞɜɎŭŮɠ ŰɟɞűɞŭɞůɑŬɠ ɛ́ ɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ əŬɘ ɜŬ 

ɚŮɘŰɞɡɟɔɐůɞɡɜ ůŮ ɛɘŬ ɔɟŬɛɛɐ. ɄŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ɞəŰɩ ɗŬ ɏɢɞɡɜ ŬɟɜɖŰɘəɐ Ůˊɘɟɟɞɐ ůŰɖɜ bus- 

ŮˊɘəɞɘɜɤɜɑŬ.  

 

ȺɎɜ ůŮ ɛɘŬ ɔɟŬɛɛɐ ɚŮɘŰɞɡɟɔɞɨɜ ɞəŰɩ ŬˊɞəŮɜŰɟɤɛɏɜŮɠ ɛɞɜɎŭŮɠ əŬɘ ɛɘŬ əŮɜŰɟɘəɐ, ŭŮɜ ɗŬ 

ˊɟɏˊŮɘ Űɞ ɟŮɨɛŬ ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ ɜŬ ɝŮˊŮɟɜɎ ŰŬ 3ȷ (ɧˊɤɠ ŬɜŬűɏɟŮŰŬɘ ůŰŬ ŰŮɢɜɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ůɡůəŮɡɩɜ əŬɘ ůŰɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ EɇS). ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ, ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ ɛɘŬɠ ŬˊɞəŮɜŰɟɤɛɏɜɖɠ ɛɞɜɎŭŬɠ ŮˊŮɛɓŬɑɜɞɜŰŬɠ 

ůŰɖɜ ůɡůəŮɡɐ (ɛɏůɤ Ůɜɧɠ ŭɘŬəɧˊŰɖ ɐ ɛŮ ŬɚɚŬɔɐ ɛɘŬɠ ˊŬɟŬɛɏŰɟɞɡ. Ƀ ˊŬɟŬˊɎɜɤ ˊɑɜŬəŬɠ 

ˊŮɟɘɔɟɎűŮɘ ɇɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ůŮ ɛɐəɖ əŬɚɤŭɑɞɡ, ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɖɜ ɢɟɐůɖ əŮɜŰɟɘəɩɜ ɐ 

ŬˊɞəŮɜŰɟɤɛɏɜɤɜ ɛɞɜɎŭɤɜ ŰɟɞűɞŭɞůɑŬɠ.  
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ɆɢɐɛŬ 3.8 ɅɎɔŮɠ ŭŮŭɞɛɏɜɤɜ, əɎɚɡɛɛŬ ɟɎɔŬɠ 

 

3.8 ɅɎɔŮɠ ŭŮŭɞɛɏɜɤɜ, əɎɚɡɛɛŬ ɟɎɔŬɠ 

Ƀɘ ɟɎɔŮɠ ŭŮŭɞɛɏɜɤɜ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ůɨɜŭŮůɖ ɞɟɘůɛɏɜɤɜ bus- ůɡůəŮɡɩɜ ˊɞɡ Űɞ-

ˊɞɗŮŰɞɨɜŰŬɘ ůŮ ɟɎɔŬ ˊɑɜŬəŬ, ɧˊɤɠ ˊ.ɢ. ŭɡŬŭɘəɏɠ ɏɝɞŭɞɘ, Dimmer ŭɘŬəɧˊŰŮɠ, Űɟɞűɞ-

ŭɞŰɘəɎ əɚˊ ůŰɞ ȾɁɉ ɇɅ1 bus.  

ȼ ɟɎɔŬ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ŬɡŰɞəɧɚɚɖŰɖ əŬɘ ůŰŮɟŮɩɜŮŰŬɘ ŮˊɎɜɤ ůŰɖ ɛ́ ɎɟŬ ɡ Űɤɜ 35 mm 

ɃȽɁ əŬŰɎ ȺɁ 50022 Űɞɡ ˊɑɜŬəŬ.  

ɇŬ ɛɐəɖ ůŰɘɠ ɟɎɔŮɠ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ˊɟɞůŬɟɛɞůɛɏɜŬ ůŰŬ ŭɘɎűɞɟŬ ˊɚɎŰɖ Űɤɜ 

Űɡˊɞˊɞɘɖɛɏɜɤɜ ˊɘɜɎəɤɜ ŭɘŬɜɞɛɐɠ. ȷɡŰɎ ŰŬ ɛɐəɖ ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ŬɚɚŬɢɗɞɨɜ Ůə Űɤɜ 

ɡůŰɏɟɤɜ ɛŮ əɞˊɐ, Ŭűɞɨ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ŭŮɜ ɛ́ ɞɟɞɨɜ ɜŬ Űɖɟɖɗɞɨɜ ɞɘ 

ŬˊŬɘŰɞɨɛŮɜŮɠ ŭɘŬŭɟɞɛɏɠ ŭɘŬɟɟɞɐɠ əŬɘ ŭɘŬŭɟɞɛɏɠ ŬɏɟŬ.  

ȼ ůɨɜŭŮůɖ ɛŮ Űɞ Bus ɔɑɜŮŰŬɘ ɛŮ əɞɨɛ́ ɤɛŬ Űɤɜ ůɡůəŮɡɩɜ ɟɎɔŬɠ ŮˊɎɜɤ ůŰɖ ɛ́ ɎɟŬ ɡ əŬɘ 

ɛŮ Űɖ ɓɞɐɗŮɘŬ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ŮˊŬűɩɜ ɛŮ ˊɑŮůɖ.  

ũɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɤɜ ɛɖ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɤɜ ɛŮɟɩɜ Űɖɠ ɟɎɔŬɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖ 

ɟɨˊŬɜůɖ, Űɖɜ ɞɝŮɑŭɤůɖ əŬɘ Űɖɜ ŬɜŮˊɘɗɨɛɖŰɖ ŮˊŬűɐ ɛŮ ɎɚɚŬ ɖɚŮəŰɟɘəɎ əɡəɚɩɛŬŰŬ, ɗŬ 

ˊɟɏˊŮɘ ŬɡŰɎ ɜŬ əŬɚɡűɗɞɨɜ ɛŮ əɎɚɡɛɛŬ ɟɎɔŬɠ.  
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3.9 ȷɔɤɔɞɑ Bus ůŮ əɞɡŰɘɎ ŮɔəŬŰɎůŰŬůɖɠ 

ɇɞ ŭɑəŰɡɞ SELV ŬˊŬɘŰŮɑ ŭɘˊɚɐ ɐ Ůɜɘůɢɡɛɏɜɖ ɛɧɜɤůɖ (ŬůűŬɚɐɠ ŭɘŬɢɤɟɘůɛɧɠ) ɛŮŰŬɝɨ Űɤɜ 

Ŭɔɤɔɩɜ ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ əŬɘ Űɤɜ Ŭɔɤɔɩɜ Bus. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɞɘ Ŭɔɤɔɞɑ Űɞɡ Bus ɢɤɟɑɠ 

ˊɟɞůŰŬŰŮɡŰɘəɧ ˊŮɟɑɓɚɖɛŬ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ɏɟɗɞɡɜ ůŮ ŮˊŬűɐ ɛŮ Űɞɨɠ Ŭɔɤɔɞɨɠ ɘůɢɡɟɩɜ 

ɟŮɡɛɎŰɤɜ .  

 

Ƀɘ ŭɘŬəɚŬŭɩůŮɘɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ:  

¶ ɢɤɟɘůŰɎ əɞɡŰɘɎ ɐ  

¶ ůŮ ɏɜŬ əɞɘɜɧ əɞɡŰɑ ɛŮ ŬɜŰɑůŰɞɘɢɖ ɛɧɜɤůɖ. ɆŰɞ əɞɡŰɑ ŬɡŰɧ ɗŬ ˊɟɏˊŮɘ ˊ.ɢ. ɔɘŬ ŰŬ 

ŭɑəŰɡŬ TN/TT ůŮ əŰɑɟɘŬ ɔɟŬűŮɑɤɜ ɜŬ ˊɟɞɓɚŮűɗŮɑ ɛɑŬ ŭɘŬŭɟɞɛɐ ŭɘŬˊɑŭɡůɖɠ 8 mm 

əŬɘ ɛɘŬ ŭɘŬŭɟɞɛɐ Ůɟˊɡůɛɞɨ 8 mm.  
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3.10 ɇɞˊɞɗɏŰɖůɖ Űɤɜ ɢɤɜŮɡŰɩɜ Bus - ůɡůəŮɡɩɜ  

ȺˊɘŰɟɏˊŮŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɛɧɜɞɜ əɞɡŰɘɎ ŭɘŬəɞˊŰɩɜ. ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ əŬŰɎɚɚɖɚŬ ɔɘŬ 

ɓɘŭɤŰɐ ůŰŮɟɏɤůɖ ůɡůəŮɡɩɜ. ɀɑŬ ůŰŮɟɏɤůɖ ɛŮ ɎɔəɘůŰɟŬ ŮɑɜŬɘ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ ŬŭɨɜŬŰɖ!  

 

ũɘŬ ɜŬ ɡˊɎɟɝŮɘ ŮˊŬɟəɐɠ ɢɩɟɞɠ ɔɘŬ Űɞɡɠ Ŭɔɤɔɞɨɠ, ˊɟɞŰŮɑɜŮŰŬɘ ɜŬ ŮˊɘɚŮɔɞɨɜ əɞɡŰɘɎ 

ŭɘŬəɚɎŭɤůɖɠ əŬɘ əɞɡŰɘɎ ŭɘŬəɞˊŰɩɜ ɛŮ ɓɎɗɞɠ 50 mm.  

ɀŮ Űɞɜ ɧɟɞ ůɡɜŭɡŬůɛɧ ŮɜɜɞŮɑŰŬɘ ɖ ɢɟɐůɖ bus - ůɡůəŮɡɩɜ (ˊ.ɢ. ɛ́ ɞɡŰɧɜ) əŬɘ ůɡůəŮɡɩɜ 

ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ (ˊ.ɢ. ˊɟɑɕŬ, ŭɡŬŭɘəɐ ɏɝɞŭɞɠ) ɐ Ɏɚɚɤɜ ɖɚŮəŰɟɘəɩɜ ůɡůəŮɡɩɜ, əɎŰɤ Ŭˊɧ 

ɏɜŬ əɞɘɜɧ əɎɚɡɛɛŬ.  

ɀŮŰŬɝɨ Űɤɜ ŭɨɞ ůɡůəŮɡɩɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ ɏɜŬɠ ŬůűŬɚɐɠ ɖɚŮəŰɟɘəɧɠ ŭɘŬ-

ɢɤɟɘůɛɧɠ. ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ Ʉ.ɢ. ɛŮ Űɖ ɛɧɜɤůɖ ɓɎůɖɠ Űɤɜ ůɡůəŮɡɩɜ ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ 

əŬɘ ˊɟɧůɗŮŰŬ ɛŮ Űɖɜ ɛɧɜɤůɖ ɓɎůɖɠ ɔɘŬ 230 ɜ ůŰɖ ůɡůəŮɡɐ Bus.  

ũɘŬ Űɖɜ ɏɔəɟɘůɖ Ůɜɧɠ ŰɏŰɞɘɞɡ ůɡɜŭɡŬůɛɞɨ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬˊŮɡɗɡɜɗŮɑ əŬɜŮɑɠ ůŰɞɜ əŬŰŬ-

ůəŮɡŬůŰɐ. 

Ⱥˊɞɛɏɜɤɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɞɗŮɑ ˊɟɞůɞɢɐ:  

¶ ũɘŬ ŰɏŰɞɘɞɡɠ ůɡɜŭɡŬůɛɞɨɠ ɗŬ ˊɟɏˊŮɘ ɞɘ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŮɠ ůɡůəŮɡɏɠ Bus ɜŬ 

ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ ŬɡŰɐ Űɖ ɢɟɐůɖ Ŭˊɧ Űɞɜ əŬŰŬůəŮɡŬůŰɐ.  

¶ ȺɜŭŮɢɞɛɏɜɤɠ ɞ əŬŰŬůəŮɡŬůŰɐɠ ɜŬ ɞɟɑɕŮɘ Űɖ ɚɐɣɖ ůɡɔəŮəɟɘɛɏɜɤɜ ɛɏŰɟɤɜ ŮɔəŬ-

ŰɎůŰŬůɖɠ, (ˊ.ɢ. ůɨɜŭŮůɖ Űɞɡ ɛŮŰŬɚɚɘəɞɨ ˊɚŬɘůɑɞɡ ůŰŮɟɏɤůɖɠ ůŰɤɜ Ŭɔɤɔɧ 

ˊɟɞůŰŬůɑŬɠ)  

¶ ȾŬŰɎ Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɞɡ əɞɘɜɞɨ əŬɚɨɛɛŬŰɞɠ ɗŬ ˊɟɏˊŮɘ ɖ ˊɚŮɡɟɎ Űɤɜ ɘůɢɡɟɩɜ 

ɟŮɡɛɎŰɤɜ ɜŬ ˊŬɟŬɛɏɜŮɘ əŬɚɡɛɛɏɜɖ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ Űɡɢɧɜ ŮˊŬűɐɠ. 

  

 

ɆɢɐɛŬ 3.10 ɇɞˊɞɗɏŰɖůɖ Űɤɜ ɢɤɜŮɡŰɩɜ Bus ůɡůəŮɡɩɜ  

 



 

 57 

 

3.11 ɇɡˊɞˊɞɘɖɛɏɜɖ TP1 Bus - əɚɏɛŬ 

ȼ Bus- əɚɏɛŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ:  

¶ ȹɘŬəɚɎŭɤůɖ Űɞɡ Ŭɔɤɔɞɨ Bus  

¶ ȺˊɏəŰŬůɖ Űɞɡ Ŭɔɤɔɞɨ Bus  

¶ ɄɟɞůŰŬůɑŬ Űɤɜ Ɏəɟɤɜ Űɞɡ Ŭɔɤɔɞɨ Bus  

¶ ɆɨɜŭŮůɖ Űɞɡ Ŭɔɤɔɞɨ Bus ɛŮ ɛɑŬ ůɡůəŮɡɐ Bus  

ũɘŬ ɜŬ ŬˊɞűŮɡɢɗɞɨɜ ŬɗɏɚɖŰŮɠ ůɡɜŭɏůŮɘɠ ɛŮ ɎɚɚŬ ɖɚŮəŰɟɘəɎ əɡəɚɩɛŬŰŬ, ɖ əɚɏɛŬ Bus 

ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɛɧɜɞɜ ɔɘŬ ŰŬ əŬɚɩŭɘŬ Bus ȾɁɉ ɇɅ1 Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ.  

 

ȼ əɚɏɛŬ Bus ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ɢɤɟɘůŰɎ ɛɏɟɖ,  

¶ Űɞ ɗŮŰɘəɧ ŰɛɐɛŬ (əɧəəɘɜɞ) əŬɘ  

¶ Űɞ ŬɟɜɖŰɘəɧ ŰɛɐɛŬ (ɔəɟɘ)  

ȳˊɞɡ ɞɘ bɡs-ůɡůəŮɡɏɠ ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ɛŮ Ŭɔɤɔɞɨɠ ɢɟŮɘɎɕŮŰŬɘ ˊɟɞůɞɢɐ: 

əɑɜŭɡɜɞɠ ɚŬɜɗŬůɛɏɜɖɠ ˊɞɚɘəɧŰɖŰŬɠ. ɀˊɞɟɞɨɜ ɜŬ ůɡɜŭŮɗɞɨɜ ɢɤɟɑɠ ɓɑŭŮɠ ɏɤɠ əŬɘ 

ŰɏůůŮɟɘɠ (6mm ɛŮ ŬűŬɑɟŮůɖ ɛɧɜɤůɖɠ) Ŭɔɤɔɞɑ Bus ůŰɘɠ əɚɏɛɛŮɠ. ȺɎɜ ɖ əɚɏɛŬ Bus 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɖ ůɨɜŭŮůɖ ɛɑŬɠ ůɡůəŮɡɐɠ Bus ȾɁɉ ɇɅ1, ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ 

ŬˊɞɛɎəɟɡɜůɖ Űɖɠ ůɡůəŮɡɐɠ, ɢɤɟɑɠ ɜŬ ŭɘŬəɞˊŮɑ ɞ Ŭɔɤɔɧɠ Bus.  

 

 

ɆɢɐɛŬ 3.12 ɇɡˊɞˊɞɘɖɛɏɜɖ TP1 Bus əɚɏɛŬ 
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3.12 ɀɏŰɟŬ ŬɜŰɘəŮɟŬɡɜɘəɐɠ ˊɟɞůŰŬůɑŬɠ 

ɇɞ ŭɑəŰɡɞ ȾɁɉ ɇɅ1 ɗŬ ˊɟɏˊŮɘ ɜŬ ůɡɛˊŮɟɘɚɖűɗŮɑ ůŰŬ ˊɟɞůŰŬŰŮɡŰɘəɎ ɛɏŰɟŬ Űɞɡ ŭɘəŰɨɞɡ 

ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ.  

 

ȼ ŬɜŬɔəŬɘɧŰɖŰŬ ɛɑŬɠ ŬɜŰɘəŮɟŬɡɜɘəɐɠ ŮɔəŬŰɎůŰŬůɖɠ əŰɘɟɑɞɡ ɛ́ ɞɟŮɑ ɜŬ ɞɟɑɕŮŰŬɘ Ŭˊɧ:  

¶ ȾŬɜɞɜɘůɛɞɨɠ əŬŰŬůəŮɡɐɠ əŰɘɟɑɤɜ (ˊ.ɢ. ůŰɖɜ ũŮɟɛŬɜɑŬ)  

¶ Ɉˊɞɚɞɔɘůɛɧ ɟɑůəɞɡ Űɖɠ əŬŰŬůəŮɡɐɠ (ůŰɖɜ ũŮɟɛŬɜɑŬ VDE 0185 ɀɏɟɞɠ 2)  

¶ ȷˊŬɑŰɖůɖ Űɞɡ ŬůűŬɚɘůŰɘəɞɨ űɞɟɏŬ Űɞɡ əŰɘɟɑɞɡ (ůŰɖɜ ũŮɟɛŬɜɑŬ VDS 2010)  

ũŮɜɘəɧŰŮɟŬ, ɛɑŬ ŬɜŰɘəŮɟŬɡɜɘəɐ ˊɟɞůŰŬůɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬɗɏŰɞɡɜ ŰŬ əŰɑɟɘŬ, ůŰŬ ɞˊɞɑŬ 

ŮɑɜŬɘ Ŭɡɝɖɛɏɜɖ ɖ ˊɘɗŬɜɧŰɖŰŬ ˊŰɩůɖɠ əŮɟŬɡɜɞɨ ɐ ɖ ˊŰɩůɖ ɗŬ ɏɢŮɘ ůɞɓŬɟɏɠ ůɡɜɏˊŮɘŮɠ. Ⱥŭɩ 

Ŭɜɐəɞɡɜ əŰɑɟɘŬ ɛŮ ɢɩɟɞɡɠ ůɡɔəɏɜŰɟɤůɖɠ, ŭɖɛɧůɘŬ əŰɑɟɘŬ Ⱦ.Ŭ.  

ȷɜŬˊɧůˊŬůŰɞ ŰɛɐɛŬ ɛɑŬɠ ŬɜŰɘəŮɟŬɡɜɘəɐɠ ŮɔəŬŰɎůŰŬůɖɠ ŮɑɜŬɘ əŬɘ Űɞ ůɨůŰɖɛŬ ŮůɤŰŮ-

ɟɘəɐɠ ŬɜŰɘəŮɟŬɡɜɘəɐɠ ˊɟɞůŰŬůɑŬɠ. ɇɞ ɓŬůɘəɧ ůɖɛŮɑɞ ŬɡŰɞɨ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɖ 

Ůɝɘůɞɟɟɧˊɖůɖ ŭɡɜŬɛɘəɞɨ Űɖɠ ŬɜŰɘəŮɟŬɡɜɘəɐɠ ˊɟɞůŰŬůɑŬɠ.  

 

ȳɚŬ ŰŬ ŬɔɩɔɘɛŬ ůŰɞɘɢŮɑŬ əŬɘ ůɡůŰɐɛŬŰŬ, ɧˊɤɠ ˊ.ɢ. ɞɘ ůɤɚɐɜŮɠ ɜŮɟɞɨ, ɗɏɟɛŬɜůɖɠ əŬɘ ŬŮɟɑɞɡ, 

ŰŬ ɛŮŰŬɚɚɘəɎ ŰɞɘɢɩɛŬŰŬ əɚˊ. ˊɟɏˊŮɘ ɜŬ ůɡɜŭŮɗɞɨɜ ɛŮ Űɖ ɛ́ ɎɟŬ ɘůɞŭɡɜŬɛɘəɐɠ ůɨɜŭŮůɖɠ.  

ɆŰɘɠ ɘůɢɨɞɡůŮɠ ŰɡˊɞˊɞɘɐůŮɘɠ (ɃȽɁ VDE 0185 ɀɏɟɞɠ 1 ɏɤɠ 4), (IEC 1024-1), IEC 613121 ɖ 

Ůɝɘůɞɟɟɧˊɖůɖ ŭɡɜŬɛɘəɞɨ ůŰɖɜ ŬɜŰɘəŮɟŬɡɜɘəɐ ˊɟɞůŰŬůɑŬ ŬˊŬɘŰŮɑŰŬɘ əŬɘ ůŰɞɡɠ ŮɜŮɟɔɞɨɠ 

Ŭɔɤɔɞɨɠ. ȼ ůɨɜŭŮůɖ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɏɛɛŮůŬ ɛɏůɤ ŬˊŬɔɤɔɩɜ ŭɘŬűɡɔɐɠ ɟŮɨɛŬŰɞɠ. ȼ 

ˊŬɟŬˊɎɜɤ ŭɘɎŰŬɝɖ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ˊɟɤŰŮɨɞɡůŬ ˊɟɞůŰŬůɑŬ.  

 

ũɘŬ Űɖɜ ˊɟɤŰŮɨɞɡůŬ ˊɟɞůŰŬůɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ:  

ũɘŬ Űɞ ŭɑəŰɡɞ Űɤɜ 230/400 V  

¶ ȷˊŬɔɤɔɞɑ ŭɘŬűɡɔɐɠ ɛŮ ɞɜɞɛŬůŰɘəɧ ɟŮɨɛŬ ŰɞɡɚɎɢɘůŰɞɜ 12,5 kA 

(10/350 ɛS)  

¶ ɀɏŰɤˊɞ ˊɟɞůŰŬůɑŬɠ <4 kV  

¶ Surge Protection Device (SPD) ɇɈɅ 1 əŬŰɎ ȺɁ 61643 -11:2001  

ũɘŬ Űɖɜ ɔɟŬɛɛɐ bus  

¶ ȷˊŬɔɤɔɞɑ ŭɘŬűɡɔɐɠ ɛŮ ɞɜɞɛŬůŰɘəɧ ɟŮɨɛŬ ŰɞɡɚɎɢɘůŰɞɜ 2,5 kA 

(10/350 ɛ S) ɔɘŬ əɎɗŮ Ŭɔɤɔɧ  

¶ ɀɏŰɤˊɞ ˊɟɞůŰŬůɑŬɠ <600 V  

¶ Surge Protection Device (SPD) əŬŰɖɔɞɟɑŬ Ƀ1 əŬŰɎ ȺɁ 61643-

21:2002  
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3.13 ũɟŬɛɛɏɠ Bus ˊɞɡ ŮəŰŮɑɜɞɜŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŬ əŰɑɟɘŬ 

ȺɎɜ ɡˊɎɟɢɞɡɜ ŬɜŰɘəŮɟŬɡɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ ɛɏŰɟŬ ɔɘŬ Űɘɠ ɔɟŬɛɛɏɠ 

Bus ˊɞɡ ŮəŰŮɑɜɞɜŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŬ əŰɑɟɘŬ. ȷɚɚɎ Ŭəɧɛɖ əŬɘ ɧŰŬɜ ŭŮɜ ɡˊɎɟɢɞɡɜ 

ŬɜŰɘəŮɟŬɡɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ˊɟɞŰŮɑɜŮŰŬɘ ɖ ɚɐɣɖ ŬɜŰɑůŰɞɘɢɤɜ ɛɏŰɟɤɜ.  

ȱ ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ ůŰɞ ɧɟɘɞ Űɞɡ əŰɘɟɑɞɡ ɏɜŬɠ ŬˊŬɔɤɔɧɠ ŭɘŬűɡɔɐɠ ɟŮɨɛŬŰɞɠ 

əŮɟŬɡɜɩɜ ůŰɖɜ ɔɟŬɛɛɐ Bus, ɞ ɞˊɞɑɞɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ůɡɜŭŮɗŮɑ ɛŮ Űɖɜ ŮˊɧɛŮɜɖ ɔŮɑɤůɖ ɐ ɗŬ 

ˊɟɏˊŮɘ Űɞ əŬɚɩŭɘɞ Bus ˊɞɡ ɗŬ ɞŭŮɨŮɘ ɛŮŰŬɝɨ Űɤɜ əŰɘɟɑɤɜ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ ɛɏůŬ ůŮ ɏɜŬ 

ɛŮŰŬɚɚɘəɧ əŬɜɎɚɘ ɐ ɛŮŰŬɚɚɘəɧ ůɤɚɐɜŬ, Űɞ/ɞ ɞˊɞɑɞ/ɞɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ɔŮɘɤɗŮɑ ɐŭɖ Ŭˊɧ Űɞ 

ůɖɛŮɑɞ Ůɘůɧŭɞɡ Űɞɡ ůŰɞ əŰɑɟɘɞ. ũɘŬ Űɖ ŭɘŬűɡɔɐ Űɤɜ ɛŮɟɘəɩɜ ɟŮɡɛɎŰɤɜ əŮɟŬɡɜɞɨ ŬˊŬɘŰŮɑŰŬɘ 

ůɨɛűɤɜŬ ɛŮ Űɞɜ əŬɜɞɜɘůɛɧ VDE 0185 ɛɏɟɞɠ 3, ɛɑŬ ŮɚɎɢɘůŰɖ ŭɘŬŰɞɛɐ Ŭɔɤɔɞɨ CU 16mm
2
 ɐ 

ȷȽ 25mm
2
 ɐ FE 50mm

2
.  

ȾŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰnɗŮɑ ůŰɖɜ ˊɚnůɘɏůŰŮɟɖ ůɡůəŮɡɐ Bus ɛɑŬ 

əɚɏɛŬ ŭɘŬűɡɔɐɠ ɡˊŮɟŰɎůŮɤɜ ɤɠ ŭŮɡŰŮɟŮɨɞɡůŬ ˊɟɞůŰŬůɑŬ. Ƀɘ Bus -ůɡůəŮɡɏɠ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŰɞˊɞɗŮŰɖɗɞɨɜ ůŮ ŬˊɧůŰŬůɖ ɛŮɟɘəɩɜ ɛɏŰɟɤɜ Ŭˊɧ Űɞɜ ŬˊŬɔɤɔɧ ŭɘŬűɡɔɐɠ ɟŮɨɛŬŰɞɠ əŮɟŬɡɜɞɨ, 

ɞɨŰɤɠ ɩůŰŮ n əɚɏɛŬ ŭɘŬűɡɔɐɠ ɡˊŮɟŰɎůŮɤɜ ɜŬ ɛnv ŬɜŬɚɎɓŮɘ ˊɟɧůɗŮŰŬ əŬɘ ɏɜŬ ɛɏɟɞɠ Űɖɠ 

ˊɟɤŰŮɨɞɡůŬɠ ˊɟɞůŰŬůɑŬɠ.  
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3.14 ȷˊɞűɡɔɐ ɓɟɧɢɤɜ 

ɆŰɞɡɠ ɓɟɧɔɢɞɡɠ, ɚɧɔɤ ˊŰɩůɖɠ əŮɟŬɡɜɩɜ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɖɛŬɜŰɘəɏɠ ɡˊŮɟŰɎůŮɘɠ, ɞɘ ɞˊɞɑŮɠ 

ɛ́ ɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ˊɟɞɓɚɐɛŬŰŬ ůŰɘɠ bus- ůɡůəŮɡɏɠ. ȳůɞ ɛŮɔŬɚɨŰŮɟɖ ŮɑɜŬɘ ɖ 

ŮˊɘűɎɜŮɘŬ Űɞɡ ɓɟɧɢɞɡ, Űɧůɞ ɛŮɔŬɚɨŰŮɟɖ ɗŬ ŮɑɜŬɘ əŬɘ ɖ ŬɜŬɛŮɜɧɛŮɜɖ ɡˊɏɟŰŬůɖ.  

Ƀɘ ɓɟɧɢɞɘ  ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ  ˊ.ɢ. əŬŰɎ Űɖ ůɨɜŭŮůɖ Űɞɡ Ŭɔɤɔɞɨ Bus əŬɘ Űɞɡ ŭɘəŰɨɞɡ Űɤɜ 230 ɜ 

ůŮ ɏɜŬ ůɡɜŭɟɞɛɖŰɐ Bus, Ŭűɞɨ ɖ ŰɟɞűɞŭɞůɑŬ ŰɎůɖɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Űɧůɞ ůŰɞ ŭɑəŰɡɞ Űɤɜ 

230 ɜ ɧůɞ əŬɘ ůŰɖɜ ɔɟŬɛɛɐ Bus. ȾŬɘ ɞɘ ŭɨɞ ůɡůəŮɡɏɠ ŮɑɜŬɘ ŮəŰŮɗŮɘɛɏɜŮɠ ůŮ əɑɜŭɡɜɞ ůŮ 

ˊŮɟɑˊŰɤůɖ ˊŰɩůɖɠ əŮɟŬɡɜɞɨ.  

ȸɟɧɢɞɘ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ Ŭəɧɛɖ əŬɘ ůŮ ˊŮɟɑˊŰɤůɖ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮ ůɤɚɐɜŮɠ ɜŮɟɞɨ əŬɘ 

ɗɏɟɛŬɜůɖɠ, ɛŮŰŬɚɚɘəɎ ŰɞɘɢɩɛŬŰŬ əɚˊ. Ⱥŭɩ ɞ ɓɟɧɢɞɠ əɚŮɑɜŮɘ ůŰɖ ɛ́ ɎɟŬ ɘůɞŭɡɜŬɛɘəɐɠ 

ůɨɜŭŮůɖɠ.  

Ƀɘ ɓɟɧɢɞɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬˊɞűŮɨɔɞɜŰŬɘ. ŮɎɜ ɓɏɓŬɘŬ əɎŰɘ ŰɏŰɞɘɞ ŮɑɜŬɘ ŮűɘəŰɧ. ɐŭɖ Ŭˊɧ Űɖ űɎůɖ 

ɛŮɚɏŰɖɠ. Ƀɘ Ŭɔɤɔɞɑ Bus əŬɘ ɞɘ Ŭɔɤɔɞɑ ɘůɢɡɟɩɜ ɟŮɡɛɎŰɤɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ɧůɞ Űɞ 

ŭɡɜŬŰɧɜ ˊɚɖůɘɏůŰŮɟŬ ɛŮŰŬɝɨ Űɞɡɠ. Ⱥˊɑůɖɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɖɟɖɗŮɑ ɛɘəɟɐ ŬˊɧůŰŬůɖ Ŭˊɧ Űɞɡɠ 

ůɤɚɐɜŮɠ ɜŮɟɞɨ, ɗɏɟɛŬɜůɖɠ əɚˊ.  

ȺɎɜ ůŮ ɛɑŬ ŮɔəŬŰɎůŰŬůɖ ȾɁɉ ɇɅ1 ŮɛűŬɜɘůŰɞɨɜ ɓɟɧɢɞɘ ˊɞɡ ŮəŰŮɑɜɞɜŰŬɘ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ 

ɔɟŬɛɛɏɠ, ɛ́ ɞɟŮɑ ɡˊɧ ůɡɜɗɐəŮɠ ɜŬ ˊŬɟɞɡůɘŬůŰŮɑ ɛɑŬ ŬŭɡɜŬɛɑŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Űɖɠ 

ŮɔəŬŰɎůŰŬůɖɠ.  

 

ɆɢɐɛŬ 3.14 ȷˊɞűɡɔɐ ɓɟɧɢɤɜ 
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3.15 ȸŬůɘəɐ ŬɜŰɘˊŬɟŬůɘŰɘəɐ ŬɜŰɞɢɐ Űɤɜ ůɡůəŮɡɩɜ Bus 

ȼ ɓŬůɘəɐ ŬɜŰɘˊŬɟŬůɘŰɘəɐ ŬɜŰɞɢɐ Űɤɜ ůɡůəŮɡɩɜ Bus ŮɚɏɔɢŮŰŬɘ, ůɨɛűɤɜŬ ɛŮ Űɞ ˊɟɧŰɡˊɞ ȺɁ 

50090-2-2 ɛŮ ŰɎůɖ 2 kV ɛŮŰŬɝɨ Ŭɔɤɔɞɨ əŬɘ ɔŮɑɤůɖɠ. Ƀɘ ůɡůəŮɡɏɠ Bus ˊɟɞůŰŬŰŮɨɞɜŰŬɘ ɛŮ 

ŮɜɏɟɔŮɘŮɠ ɕŮɨɝɖɠ Ŭˊɧ Űɘɠ ɡˊŮɟŰɎůŮɘɠ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɏɜŬ əŰɑɟɘɞ əŬɘ ɞɘ ɞˊɞɑŮɠ ɗŮɤɟɞɨɜŰŬɘ 

űɡůɘɞɚɞɔɘəɏɠ.  

ũŮɜɘəɧŰŮɟŬ ŬɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ ŬˊɞŰŮɚŮɑ ɛɑŬ ŮˊŬɟəɐ ˊɟɞůŰŬůɑŬ. 

ɀˊɞɟɞɨɜ ɜŬ ŬɜŬɛɏɜɞɜŰŬɘ ɛŮɔŬɚɨŰŮɟŮɠ əŬŰŬˊɞɜɐůŮɘɠ  

¶ ůŮ ɛŮɔɎɚɞɡ ɛɐəɞɡɠ ˊŬɟɎɚɚɖɚɖ ŰɞˊɞɗɏŰɖůɖ Űɤɜ Ŭɔɤɔɩɜ Bus ˊɟɞɠ Űɘɠ ɔɟŬɛɛɏɠ 

ɘůɢɡɟɞɨ ɟŮɨɛŬŰɞɠ,  

¶ əɞɜŰɎ ůŮ ŭɘŬŰɎɝŮɘɠ ŬˊŬɔɤɔɐɠ ɟŮɡɛɎŰɤɜ əŮɟŬɡɜɩɜ,  

¶ ůŮ ˊŬɟɎɚɚɖɚɖ ŰɞˊɞɗɏŰɖůɖ Űɤɜ Ŭɔɤɔɩɜ Bus ˊɟɞɠ ŰŬ ŬɔɩɔɘɛŬ ůŰɞɘɢŮɑŬ Űɖɠ 

ŮɔəŬŰɎůŰŬůɖɠ, Ŭˊɧ ŰŬ ɞˊɞɑŬ ŮɜŭɏɢŮŰŬɘ ɜŬ ŭɘɏɟɢɞɜŰŬɘ ɛŮɟɘəɎ ɟŮɨɛŬŰŬ əŮɟŬɡɜɩɜ,  

¶ ůŮ ŮɛűŬɜɑůŮɘɠ ɓɟɧɢɤɜ,  

¶ ůŰɘɠ ůɡůəŮɡɏɠ Bus ˊɞɡ 'ŰɞˊɞɗŮŰɞɨɜŰŬɘ əɞɜŰɎ ůŮ ŬɔɩɔɘɛŬ ůŰɞɘɢŮɑŬ ɧˊɤɠ ŮɑɜŬɘ ŰŬ 

ɛŮŰŬɚɚɘəɎ ŰɞɘɢɩɛŬŰŬ, ɞɘ ůɤɚɐɜŮɠ ɗɏɟɛŬɜůɖɠ əɚˊ. 

 
 

 

3.16 ɆɡůəŮɡɏɠ Bus ůŰɞ Ɏəɟɞ Űɞɡ əŬɚɤŭɑɞɡ 

ɆŮ ŰɏŰɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞɓɚŮűɗŮɑ ˊɟɧůɗŮŰɖ ŭŮɡŰŮɟŮɨɞɡůŬ ˊɟɞůŰŬůɑŬ.  
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3.17 ȾɚɏɛŬ ɔɘŬ ˊɟɞůŰŬůɑŬ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ  

ȼ əɚɏɛŬ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŬɜ ŭŮɡŰŮɟŮɨɞɡůŬ 

ˊɟɞůŰŬůɑŬ əŬɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɚɖɟɞɑ Űɘɠ ŮˊɧɛŮɜŮɠ ŬˊŬɘŰɐůŮɘɠ  

¶ ɃɜɞɛŬůŰɘəɧ ɟŮɨɛŬ ŰɞɡɚɎɢɘůŰɞɜ 5 kA (8/20ɛs) 

¶ ɀɏŰɤˊɞ ˊɟɞůŰŬůɑŬɠ <350 V  

¶ ɄɘůŰɞˊɞɑɖůɖ ȾɁɉ  

ȼ əɚɏɛŬ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ ŮɑɜŬɘ ɛɑŬ ůɡɛɛŮŰɟɘəɐ ˊɟɞůŰŬŰŮɡŰɘəɐ ŭɘɎŰŬɝɖ, Ŭˊɧ Űɖɜ 

ɞˊɞɑŬ ŭɘŬəɚŬŭɩɜɞɜŰŬɘ əŬɘ ɞɘ ŭɨɞ Ŭɔɤɔɞɑ Bus, ɏŰůɘ ɩůŰŮ ɜŬ ŬˊɞűŮɨɔɞɜŰŬɘ ɞɘ ɛŮɔɎɚŮɠ 

ŭɘŬűɞɟɘəɏɠ ŰɎůŮɘɠ. Ƀɘ ɛɞɜɞˊɞɚɘəɞɑ Ŭɔɤɔɞɑ ŭɘŬűɡɔɐɠ əŬɘ ŰŬ Varistor əɟɑɜɞɜŰŬɘ ŬəŬŰɎɚɚɖɚŬ 

ɚɧɔɤ Űɖɠ Ŭɡɝɖɛɏɜɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ Űɞɡɠ.  

 

ȼ ůɨɜŭŮůɖ Űɖɠ əɚɏɛŬɠ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ Űɞɡ Bus ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɤɜ 

Ŭɔɤɔɩɜ ůɨɜŭŮůɖɠ (ůŰŬ ɢɟɩɛŬŰŬ Űɞɡ Ŭɔɤɔɞɨ Bus: əɧəəɘɜɞ əŬɘ ɛŬɨɟɞ), ŰŬ ɞˊɞɑŬ ůɡɜŭɏɞɜŰŬɘ 

ɛŮ Űɞɜ Ŭɔɤɔɧ Bus ɛɏůɤ ɛɑŬɠ ůɡɛɓŬŰɘəɐɠ əɚɏɛŬɠ Bus ɐ ŬˊŮɡɗŮɑŬɠ ɛŮ Űɖ ůɡůəŮɡɐ Bus. ȼ 

əɚɏɛŬ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ ŭŮɜ ɛ́ ɞɟŮɑ ɜŬ ŭɘŬəɚŬŭɩůŮɘ Űɞɜ Ŭɔɤɔɧ Bus.  

 

ɇɞ ŰɟɑŰɞ, ˊɟɎůɘɜɞ-əɑŰɟɘɜɞ ůɨɟɛŬ ůɨɜŭŮůɖɠ ŮɑɜŬɘ ɞ Ŭɔɤɔɧɠ ɔŮɑɤůɖɠ. ȷɡŰɧɠ ůɡɜŭɏŮŰŬɘ ůŰɞ 

ŮˊɧɛŮɜɞ ůɖɛŮɑɞ ɔŮɑɤůɖɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ (Ʉ.ɢ. ɅȺ).  

ɆŮ ɢɤɜŮɡŰɏɠ ůɡůəŮɡɏɠ əŬɘ ůŮ bus- ˊɟɞůŬɟɛɞůŰɏɠ, ɖ əɚɏɛŬ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ 

əɞɡɛ́ ɩɜŮŰŬɘ ŬˊŮɡɗŮɑŬɠ ŮˊɎɜɤ ůŰɖ ůɡůəŮɡɐ ŬɜŰɑ ůŰɖɜ əɚɏɛŬ Bus. ȼ ůɨɜŭŮůɖ Űɤɜ Ŭɔɤɔɩɜ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ůŭɩ ɛŮ ɛɑŬ ŮɝɤŰŮɟɘəɎ ŰɞˊɞɗŮŰɞɨɛŮɜɖ əɚɏɛŬ Bus.  

ũŮɜɘəɧŰŮɟŬ ɔɘŬ bus- ůɡůəŮɡɏɠ ɔɘŬ ɟɎɔŬ ˊɑɜŬəŬ əŬɗɩɠ əŬɘ ɔɘŬ ŰɟɞűɞŭɞŰɘəɎ əŬɘ ŭŮɡŰŮ-

ɟŮɨɞɡůŮɠ ɔɟŬɛɛɏɠ ɗŬ ˊɟɏˊŮɘ ɖ əɚɏɛŬ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ ůŮ ɏɜŬɜ 

ůɡɜŭŮŰɐɟŬ Bus.  

ȼ ůɨɜŭŮůɖ Űɖɠ ɔŮɑɤůɖɠ Űɖɠ əɚɏɛŬɠ ŬɡŰɐɠ ůŰɞɜ ˊɑɜŬəŬ ŭɘŬɜɞɛɐɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮɘ ɛɏůɤ ɛɑŬɠ 

əɚɏɛŬɠ ɟɎɔŬɠ ɛŮ Űɞɜ Ŭɔɤɔɧ ˊɟɞůŰŬůɑŬɠ ɅȺ .  

 

  

 

ɆɢɐɛŬ 3.57  ȾɚɏɛŬ ɔɘŬ ˊɟɞůŰŬůɑŬ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ 
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3.18 ɆɡůŰɎůŮɘɠ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ŬˊŬɔɤɔɩɜ ɡˊŮɟŰɎůŮɤɜ 

ȼ ŮɔəŬŰɎůŰŬůɖ ŬˊŬɔɤɔɩɜ ɡˊŮɟŰɎůŮɤɜ ůɡɜɘůŰɎŰŬɘ ůŮ:  

¶ ɆɡůəŮɡɏɠ bus Űɖɠ əɚɎůɖɠ ˊɟɞůŰŬůɑŬɠ 1.  

¶ ɆɡůəŮɡɏɠ bus ɛŮ ŭŮɨŰŮɟɞ ŭɑəŰɡɞ (AC 2301400V ɐ ɛŮ ɛŮŰŬɚɚɘəɞɨɠ  

Ŭɔɤɔɞɨɠ Űɖɠ ɗɏɟɛŬɜůɖɠ).  

ɆŰɞɡɠ ˊɑɜŬəŮɠ ŭɘŬɜɞɛɐɠ, ŬɟəŮɑ ɞ Ůɝɞˊɚɘůɛɧɠ əɎɗŮ ɔɟŬɛɛɐɠ bus ɜŬ ˊɟɞůŰŬŰŮɨŮŰŬɘ ɛŮ ɏɜŬɜ 

ŬˊŬɔɤɔɧ ɡˊŮɟŰɎůŮɤɜ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ɗŬ ˊɟɏˊŮɘ əŬɘ ɞɘ Ŭɔɤɔɞɑ űɎůŮɤɜ əŬɘ ɞ 

ɞɡŭɏŰŮɟɞɠ Ŭɔɤɔɧɠ ɜŬ ŮűɞŭɘɎɕɞɜŰŬɘ ɛŮ ŬˊŬɔɤɔɞɨɠ ɡˊŮɟŰɎůŮɤɜ ŬɜŰɑůŰɞɘɢŬ.  

ɆŮ ŮɔəŬŰŬůŰɎůŮɘɠ űɤŰɘůɛɞɨ ɛŮ űɤŰɘůŰɘəɎ ůŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ŮɜůɤɛŬŰɤɗŮɑ ŭɏəŰŮɠ, ɖ 

ŰɞˊɞɗɏŰɖůɖ ŬˊŬɔɤɔɩɜ ɡˊŮɟŰɎůŮɤɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ŮɎɜ ɖ ɔɟŬɛɛɐ bus əŬɘ ɖ ɔɟŬɛɛɐ ɘůɢɨɞɠ 

ůɢɖɛŬŰɑɕɞɡɜ ɓɟɧɔɢɞɡɠ ɛŮɔɎɚɖɠ ŮˊɘűɎɜŮɘŬɠ.  

 

 

 

ɆɢɐɛŬ 3.68 ȰɚŮɔɢɞɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ 
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3.19 ȰɚŮɔɢɞɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ  KNX  

ũɘŬ ŰŬ ˊɟɞŬɜŬűŮɟɧɛŮɜŬ ůɖɛŮɑŬ:  

1. ȿɧɔɤ Űɖɠ ɤɛɘəɐɠ ŬɜŰɑůŰŬůɖɠ, Űɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ əŬɘ Űɖɠ ŮˊŬɔɤɔɐɠ Űɤɜ Ŭɔɤɔɩɜ Bus 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ˊŰɩůŮɘɠ ŰɎůɖɠ əŬɘ ɢɟɧɜɞɘ əŬɗɡůŰɏɟɖůɖɠ Űɤɜ ŰɖɚŮɔɟŬűɖɛɎŰɤɜ. ȸɎůŮɘ 

ŬɡŰɩɜ ˊɟɞəɨˊŰɞɡɜ ŮəŰɧɠ Űɤɜ Ɏɚɚɤɜ əŬɘ ɞɘ ˊŬɟŬəɎŰɤ ŬɜŬűŮɟɧɛŮɜɞɘ űɡůɘəɞɑ 

ˊŮɟɘɞɟɘůɛɞɑ ɛɑŬɠ ŮɔəŬŰɎůŰŬůɖɠ ȾɁɉ ɇɅ 1.  

  

¶ ɀɐəɞɠ Ůɜɧɠ ŰɛɐɛŬŰɞɠ ɔɟŬɛɛɐɠ max. 1000 m  

¶ ȷˊɧůŰŬůɖ ɛŮŰŬɝɨ ŰɟɞűɞŭɞŰɘəɞɨ ɔɟŬɛɛɐɠ əŬɘ ůɡɜŭɟɞɛɖŰɐ Bus max. 350 m  

¶ ȷˊɧůŰŬůɖ ɛŮŰŬɝɨ 2 ŰɟɞűɞŭɞŰɘəɩɜ ůŰɖɜ ɑŭɘŬ ɔɟŬɛɛɐ min. 200 m 

ůɡɛ́ ŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ əŬɘ Űɤɜ ˊɖɜɑɤɜ  

¶ ȷˊɧůŰŬůɖ ɛŮŰŬɝɨ ŭɨɞ ůɡɜŭɟɞɛɖŰɩɜ Bus ůŰɖɜ iŭɘŬ ɔɟŬɛɛɐ  max 700 m  

ɆɖɛŬɜŰɘəɐ ɓɞɐɗŮɘŬ ŬˊɞŰŮɚŮɑ Ůŭɩ ɖ ɛɏŰɟɖůɖ Űɖɠ ŬɜŰɑůŰŬůɖɠ ɓɟɧɢɞɡ Űɖɠ ɔɟŬɛɛɐɠ Bus 

ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ŮɚŮɔɢɗŮɑ  

2. ɇŬ ɎəɟŬ Űɤɜ ɔɟŬɛɛɩɜ Bus ɗŬ ˊɟɏˊŮɘ ɜŬ űɏɟɞɡɜ ŰŬ ůɐɛŬŰŬ ȾɁɉ ɐ BUS ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ŬɜŬɔɜɤɟɑɕɞɜŰŬɘ ŮɨəɞɚŬ ůŬɜ Bus- əŬɚɩŭɘŬ ŮɔəŬŰŬůŰɎůŮɤɜ. ɄɟɧůɗŮŰŬ, ŬɜŬűɞɟɎ Űɖɠ ˊŮɟɘɞɢɐɠ 

əŬɘ Űɖɠ ɔɟŬɛɛɐɠ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ŬɜŮɨɟŮůɖ ůɡɔəŮəɟɘɛɏɜɤɜ ɔɟŬɛɛɩɜ Bus.  

3. ɇŬ əŬɚɩŭɘŬ Bus ŭɘŬűɞɟŮŰɘəɩɜ ɔɟŬɛɛɩɜ ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ůɡɜŭŮɗɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ. Ƀɘ 

ŬɜŮˊɑŰɟŮˊŰŮɠ ŬɡŰɏɠ ůɡɜŭɏůŮɘɠ ɛŮŰŬɝɨ ŭɘŬűɞɟŮŰɘəɩɜ ɔɟŬɛɛɩɜ ɛ́ ɞɟɞɨɜ ɜŬ ŮɜŰɞˊɑɕɞɜŰŬɘ 

ŭɘŬəɧˊŰɞɜŰŬɠ Űɖɜ ŰɟɞűɞŭɞůɑŬ ŰɎůɖɠ ůŰɘɠ ɔɟŬɛɛɏɠ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ŮɚŮɔɢɗɞɨɜ. ȺɎɜ ůŰɞɜ 

ˊɟɞůŬɟɛɞůŰɐ ɔɟŬɛɛɐɠ ůŰɖɜ ɞˊɞɑŬ ɏɢŮɘ ŭɘŬəɞˊŮɑ ɖ ŰɟɞűɞŭɞůɑŬ ůɡɜŮɢɑɕŮɘ ɜŬ ŬɜɎɓŮɘ Űɞ LȺɃ 

ɚŮɘŰɞɡɟɔɑŬɠ, ŰɧŰŮ ůŰɖ ɔɟŬɛɛɐ ŬɡŰɐ ɡˊɎɟɢŮɘ əɎˊɞɘŬ ŬɜŮˊɑŰɟŮˊŰɖ ůɨɜŭŮůɖ.  

4. ȼ ɛɏŰɟɖůɖ Űɖɠ ŬɜŰɑůŰŬůɖɠ ɛɧɜɤůɖɠ Űɞɡ Ŭɔɤɔɞɨ Bus ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛŮ 

ŰɎůɖ DC 250ɜ (ɃȽɁ VDE ɃȽ 00 ɇ61 Ƀ, ȺȿɃɇ ȼɃ 384 ɛɏɟɞɠ 6).  

ȼ ŬɜŰɑůŰŬůɖ ɛɧɜɤůɖɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɜɏɟɢŮŰŬɘ ůŮ ŰɞɡɚɎɢɘůŰɞɜ 250kɋ. ȼ ɛɏŰɟɖůɖ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɤɠ Ůɝɐɠ Ŭɔɤɔɧɠ BUS ɛŮ Ŭɔɤɔɧ ˊɟɞůŰŬůɑŬɠ ɅȺ əŬɘ ɧɢɘ Ŭɔɤɔɧɠ BUS ɛŮ 

Ŭɔɤɔɧ BUS.  

Ʉɟɞůɞɢɐ: Ƀɘ əɚɏɛŮɠ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬˊɞůɡɜŭŮɗɞɨɜ ˊɟɘɜ Ŭˊɧ Űɖɜ 

ɛɏŰɟɖůɖ ɛɧɜɤůɖɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɛɖɜ ŮˊɖɟŮɎůɞɡɜ Űɖ ɛɏŰɟɖůɖ əŬɘ ɜŬ ɛɖɜ ˊɟɞəɚɖɗɞɨɜ 

ɓɚɎɓŮɠ ůŰɘɠ əɚɏɛŮɠ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ.  

5. Ƀ ɏɚŮɔɢɞɠ ˊɞɚɘəɧŰɖŰŬɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŮɝŬɢɗŮɑ ůŮ ɧɚŮɠ Űɘɠ ůɡůəŮɡɏɠ Bus. ũɘŬ ɜŬ ɔɑɜŮɘ 

ɏɚŮɔɢɞɠ ˊɟɏˊŮɘ ɖ ůɡůəŮɡɐ Bus ɜŬ ŮɜŮɟɔɞˊɧɘɖɗŮɑ ɛŮ Űɞ ˊɚɐəŰɟɞ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ. ȺɎɜ 

ŬɜɎɣŮɘ Űɞ ŬɜŰɑůŰɞɘɢɞ LȺɃ, ŰɧŰŮ ɖ ůɡůəŮɡɐ Bus ŮɑɜŬɘ ůɤůŰɎ ůɡɜŭŮŭŮɛɏɜɖ. ɀŮ ɏɜŬ ɜɏɞ 

ˊɎŰɖɛŬ Űɞɡ ˊɚɐəŰɟɞɡ ɖ ůɡůəŮɡɐ Bus ŰɑɗŮŰŬɘ ůŮ əŬŰɎůŰŬůɖ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ Űɞ LȺɃ ůɓɐɜŮɘ.  

6. ɆŮ əɎɗŮ Ɏəɟɞ Űɞɡ ɔɟŬɛɛɐɠ Bus ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɚɏɔɢŮŰŬɘ ɖ ŰɎůɖ Űɞɡ Bus ɛŮ ɏɜŬ ɓɞɚŰɧɛŮŰɟɞ 

ɛŮŰɎ Ŭˊɧ Űɖ ůɨɜŭŮůɖ ɧɚɤɜ Űɤɜ ůɡůəŮɡɩɜ Bus. ȼ ŰɎůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɜɏɟɢŮŰŬɘ ůŰŬ 21ɜ 

ŰɞɡɚɎɢɘůŰɞɜ.  

7. ȳɚŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ Ůɚɏɔɢɤɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɟɤŰɞəɞɚ/ɖɗɞɨɜ əŬɘ ɜŬ ŮˊɘůɡɜŬűɗɞɨɜ 

ůŰŬ ɏɔɔɟŬűŬ ˊŮɟɘɔɟŬűɐɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖ.  
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3.20 ɄɟɧŰɡˊɞ ȺȿɃɇ HD 384 əŬɘ ŮɔəŬŰɎůŰŬůɖɠ KNX  TP1 

ɄɟɧŰɡˊɞ ȺȿɃɇ HD 384 əŬɘ ŮɔəŬŰŬůŰɎůŮɘɠ & ȾɁɉ  

ȷˊɧ Űɞɜ ɀɎɟŰɘɞ 2006 ɇɃ ́ɟɧŰɡˊɞ ȺȿɃɇ ȼD 384 ŬɜŰɘəŬɗɘůŰɎ Űɞɜ ȾȺȼȺ ɔɘŬ Űɘɠ ɜɏŮɠ 

ɖɚŮəŰɟɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ.  

 

ȸŬůɘəɎ ůɖɛŮɑŬ ɔɘŬ Űɘɠ ɖɚŮəŰɟɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ȾɁɉ:  

Ƀɘ ɔɟŬɛɛɏɠ bus (əŬɘ ɞɘ ůɡůəŮɡɏɠ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛɧɜɞ ůŮ ŬɡŰɏɠ) 

ŮɑɜŬɘ ɔɟŬɛɛɏɠ ˊɞɚɨ ɢŬɛɖɚɐɠ ŰɎůɖɠ ŬůűŬɚŮɑŬɠ (SELV). 

ɄŬɟɏɢɞɡɜ ˊɟɞůŰŬůɑŬ ɏɜŬɜŰɘ ɎɛŮůɖɠ əŬɘ ɏɛɛŮůɖɠ ŮˊŬűɐɠ Ŭˊɧ 

ɖɚŮəŰɟɞˊɚɖɝɑŬ ɛŮ ɓɎůɖ Űɞ Ɏɟɗɟɞ 411 .1 .  

Ƀɘ ɔɟŬɛɛɏɠ bus ɛ́ ɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞɜ ɑŭɘɞ ůɤɚɐɜŬ ɐ 

əŬɜɎɚɘ ɛŮ Űɘɠ ɔɟŬɛɛɏɠ ɘůɢɨɞɠ Ůűɧůɞɜ ŰɖɟɞɨɜŰŬɘ ɞɘ ˊɟɞɦˊɞɗɏůŮɘɠ 

Űɖɠ ˊŬɟŬɔɟɎűɞɡ 411.1.3.2 Űɞɡ ˊɟɞŰɨˊɞɡ.  

ɀŮ ɓɎůɖ Űɞ Ɏɟɗɟɞ 612.3 ˊɟɏˊŮɘ ɜŬ ɔɑɜŮŰŬɘ ɛɏŰɟɖůɖ Űɖɠ 

ŬɜŰɑůŰŬůɖɠ ɛɧɜɤůɖɠ Űɖɠ ŮɔəŬŰɎůŰŬůɖɠ ɏɜŬɜŰɘ ɔɖɠ ɛŮ ŰɎůɖ 

ɛɏŰɟɖůɖɠ 250 V DC ɔɘŬ Űɘɠ ɔɟŬɛɛɏɠ SELV əŬɘ ɛŮ ŰɎůɖ 500 V 

DC ɔɘŬ Űɘɠ ɔɟŬɛɛɏɠ ɘůɢɨɞɠ. Ƀɘ ɛŮŰɟɐůŮɘɠ ŬɡŰɏɠ ˊɟɏˊŮɘ ɜŬ 

ɔɑɜɞɜŰŬɘ əŬɘ ɜŬ ŰŮəɛɖɟɘɩɜɞɜŰŬɘ ˊɟɘɜ ůɡɜŭŮɗɞɨɜ ɞɘ ůɡůəŮɡɏɠ bus 

əŬɘ ɞɘ əɚɏɛŮɠ ɔɘŬ ˊɟɞůŰŬůɑŬ Ŭˊɧ ɡˊŮɟŰɎůŮɘɠ.  
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4 O 
ȾȺūȷȿȷȽɃ 

 

ñɄɅɃũɅȷɀɀȷɇȽɆɀɃɆ ȺũȾȷɇȷɆɇȷɆȼɆ ȾɁɉò 

 

 

4.1 ũŮɜɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞ ETS 1.1  

ũŮɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ  

ɇɞ ȾɁɉ ŮɑɜŬɘ ɏɜŬ ˊɚɐɟɤɠ ɞɚɞəɚɖɟɤɛɏɜɞ ůɨůŰɖɛŬ ŬɡŰɞɛŬŰɘůɛɞɨ əŬŰɞɘəɘɩɜ əŬɘ 

ŮˊŬɔɔŮɚɛŬŰɘəɩɜ əŰɘɟɑɤɜ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ ŮɡɏɚɘəŰɤɜ əŬɘ ɞɘəɞɜɞɛɘəɎ 

ŬˊɞŰŮɚŮůɛŬŰɘəɩɜ ɚɨůŮɤɜ. ȼ ɚŮɘŰɞɡɟɔɘəɐ ŮɡŮɚɘɝɑŬ Űɞɡ ɛ́ ɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɧɢɘ 

ɛɧɜɞ ůŮ Ŭˊɚɏɠ əŬɘ ˊŮɟɘɞɟɘůɛɏɜŮɠ ŮɔəŬŰŬůŰɎůŮɘɠ, ŬɚɚɎ ɛ́ ɞɟŮɑ Ůˊɑůɖɠ ɜŬ ŭɩůŮɘ ɚɨůŮɘɠ 

ůŰɞ ŮɡɟɨŰŮɟɞ ůɨɜɞɚɞ Űɞɡ ŰɞɛɏŬ Űɤɜ əŰɘɟɘŬəɩɜ əŬŰŬůəŮɡɩɜ. Ⱥˊɑůɖɠ, Űɞ ȾɁɉ 

ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ůŰɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ɖɚŮəŰɟɞɚɞɔɘəɞɨ əɧůɛɞɡ, ůɡɛ́ ŮɟɘɚŬɛɓɎɜɞɜŰŬɠ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ˊɟɞɔɟɎɛɛŬŰɞɠ Ůɜɧɠ ɏɟɔɞɡ, Űɖɜ ŮɔəŬŰɎůŰŬůɖ, Űɖɜ ɓŮɚŰɘůŰɞˊɞɑɖůɖ, Űɖɜ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ əŬɘ Űɖɜ ůɡɜŰɐɟɖůɖ əɎɗŮ ȾɁɉ- ŮɔəŬŰɎůŰŬůɖɠ. ȼ ŭɖɛɘɞɡɟɔɑŬ 

ˊɟɞɔɟɎɛɛŬŰɞɠ, ɖ ŭɞəɘɛɐ əŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ ɛɘŬɠ ȾɁɉ- ŮɔəŬŰɎůŰŬůɖɠ ŬˊŬɘŰŮɑ ɏɜŬ 

ɚɞɔɘůɛɘəɧ ɔɘŬ Űɞɡɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ əŬɘ Űɞɡɠ ɖɚŮəŰɟɞɚɧɔɞɡɠ ŮɔəŬŰŬůŰɎŰŮɠ ˊɞɡ ɜŬ 

ŮɑɜŬɘ əŬɚɎ ŭɞɛɖɛɏɜɞ əŬɘ Ŭˊɚɧ ůŰɖ ɢɟɐůɖ.  

ɀɘŬ ŮəŰŮŰŬɛɏɜɖ online ɓɞɐɗŮɘŬ ŮɑɜŬɘ ůŰɖ ŭɘɎɗŮůɖ Űɞɡ ɢɟɐůŰɖ. Ƀ ɢɟɐůŰɖɠ Űɞɡ 

ɚɞɔɘůɛɘəɞɨ ɛ́ ɞɟŮɑ ɜŬ ɏɢŮɘ ůɡɜŮɢɩɠ ˊɟɧůɓŬůɖ ůŰɖ ɓɞɐɗŮɘŬ ůŰɞ Űɟɏɢɞɜ ˊŬɟɎɗɡɟɞ ɛɏůɤ 

Űɞɡ ˊɚɐəŰɟɞɡ F1.  

ȼ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ Ůɜɧɠ əŰɘɟɑɞɡ ůŰɞ ɞˊɞɑɞ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɖ ŰŮɢɜɘəɐ 

ȾɁɉ ŭŮɜ ŭɘŬűɏɟŮɘ ŬɟɢɘəɎ Ŭˊɧ Űɞɜ ůɡɛɓŬŰɘəɧ ɖɚŮəŰɟɞɚɞɔɘəɧ ůɢŮŭɘŬůɛɧ. ɇŬ ŬəɧɚɞɡɗŬ 

ɕɖŰɐɛŬŰŬ ˊɟɏˊŮɘ ɜŬ ŭɘŮɡəɟɘɜɘůŰɞɨɜ Ŭˊɧ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɐ ůŰŬ ˊɟɤŰŬɟɢɘəɎ ůŰɎŭɘŬ:  

¶ Űɞ Ůɑŭɞɠ əŬɘ ɖ ɢɟɐůɖ Űɞɡ əŰɘɟɑɞɡ,  

¶ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ɗŬ ŮɜŰŬɢɗɞɨɜ ůŰɖɜ ŰŮɢɜɘəɐ ȾɁɉ ,  

¶ ɞ Űɨˊɞɠ əŬɘ ɖ ůɡɢɜɧŰɖŰŬ Űɤɜ ŬɚɚŬɔɩɜ ůŰɖ ɢɟɐůɖ Űɞɡ əŰɘɟɑɞɡ  

¶ ɞɘ Ůɘŭɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ əŰɘɟɑɞɡ  

¶ ɞ ˊɟɞɦˊɞɚɞɔɘůɛɧɠ  

Ƀ ůɢŮŭɘŬůɛɧɠ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɔəŬŰɎůŰŬůɖɠ ɔɑɜŮŰŬɘ ɧˊɤɠ əŬɘ ɔɘŬ ɛɘŬ ůɡɛɓŬŰɘəɐ 

ŮɔəŬŰɎůŰŬůɖ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ɔŮɜɘəɎ ŬɜŬɔɜɤɟɘůɛɏɜɞɡɠ əŬɜɧɜŮɠ Űɖɠ ŰŮɢɜɘəɐɠ, Űɤɜ 

ˊɟɞɦˊɞɗɏůŮɤɜ ůɨɜŭŮůɖɠ Űɖɠ ŮŰŬɘɟŮɑŬɠ ˊŬɟɞɢɐɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ, Űɞɡɠ 

əŬɜɞɜɘůɛɞɨɠ ŮűŬɟɛɞɔɐɠ, Űɖɜ ɘůɢɨɞɡůŬ ɜɞɛɞɗŮůɑŬ əŬɗɩɠ əŬɘ Űɖɜ ˊɟɧɓɚŮɣɖ ˊɘɗŬɜɩɜ 

ɛŮɚɚɞɜŰɘəɩɜ ŮˊŮəŰɎůŮɤɜ.  
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ȼ ɘŭɏŬ Űɞɡ ETS  

ũɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ˊɟɞɔɟɎɛɛŬŰɞɠ Űɞɡ ɏɟɔɞɡ əŬɘ Űɖ ɗɏůɖ ůŮ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ȾɁɉ ŮɑɜŬɘ ůŰɖ ŭɘɎɗŮůɖ Űɤɜ ɛŮɚŮŰɖŰɩɜ əŬɘ Űɤɜ ŮɔəŬŰŬůŰŬŰɩɜ ɏɜŬ ŮɜɘŬɑɞ 

ˊɟɧɔɟŬɛɛŬ ɔɘŬ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ, Űɞɜ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ɗɏůɖ ůŮ ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ 

ɏɟɔɞɡ ȾɁɉ .  

ETS ůɖɛŬɑɜŮɘ: Engineering Tool Software. ȺɑɜŬɘ ɏɜŬ əŬŰɞɢɡɟɤɛɏɜɞ ůɐɛŬ Űɖɠ ȾɁɉ 

Association. ɇɞ ETS5 ŮɑɜŬɘ ɖ ŰɟɏɢɞɡůŬ ɏəŭɞůɖ Űɞɡ ETS.  
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4.2 Ƀɘ Ŭɟɢɏɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɛŮ Űɞ EɇS  

ũɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ɏɟɔɞɡ ɛŮ Űɞ EɇS ˊɟɞŰŮɑɜŮŰŬɘ ɜŬ ŬəɞɚɞɡɗɞɨɜŰŬɘ ŰŬ ˊŬɟŬəɎŰɤ 

ɓɐɛŬŰŬ, əŬŰɎ ůŮɘɟɎ ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ:  

ɄɟŬɔɛŬŰɞˊɞɘɐůŰŮ Űɘɠ ɟɡɗɛɑůŮɘɠ Űɞɡ EɇS.  

¶ ȹɘŬɓɎůŰŮ ɐ ɛŮŰŬŰɟɏɣŰŮ Űɘɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ Űɤɜ ȾɁɉ- 

ˊɟɞɥɧɜŰɤɜ.  

¶ ȹɖɛɘɞɡɟɔɐůŰŮ Űɞ ɏɟɔɞ ɛŮ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ŭŮŭɞɛɏɜŬ  

¶ ȹɖɛɘɞɡɟɔɐůŰŮ Űɖ ŭɞɛɐ Űɞɡ ɏɟɔɞɡ (ŭɞɛɐ əŰɘɟɑɞɡ Ƚ ŰɞˊɞɚɞɔɑŬ bus)  

¶ ȺɘůɎɔŮŰŮ ŰŬ ȾɁɉ- ˊɟɞɥɧɜŰŬ (bus- ůɡůəŮɡɏɠ ɛŮ Űɖɜ ŮˊɘɗɡɛɖŰɐ ŮűŬɟɛɞɔɐ Űɞɡɠ) 

ůŰɖ ŭɞɛɐ Űɞɡ əŰɘɟɑɞɡ  

¶ ɅɡɗɛɑůŰŮ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ Űɤɜ ȾɁɉ- ˊɟɞɥɧɜŰɤɜ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ 

Űɞɡ ɏɟɔɞɡ  

¶ ȹɖɛɘɞɡɟɔɐůŰŮ Űɘɠ ŭɘŮɡɗɨɜůŮɘɠ ɞɛɎŭŬɠ  

¶ ɆɡɜŭɏůŰŮ ŰŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ Űɤɜ ȾɁɉ- ˊɟɞɥɧɜŰɤɜ ɛŮ Űɘɠ ŭɘŮɡɗɨɜůŮɘɠ 

ɞɛɎŭŬɠ  

¶ ȷˊɞŭɩůŰŮ ŰŬ ŭɘŬɛɞɟűɤɛɏɜŬ ȾɁɉ- ˊɟɞɥɧɜŰŬ ůŰɖ bus- ŰɞˊɞɚɞɔɑŬ (ŰŮɚɘəɧɠ 

ɞɟɘůɛɧɠ Űɤɜ űɡůɘəɩɜ ŭɘŮɡɗɨɜůŮɤɜ)  

¶ ȷˊɞŭɩůŰŮ ŰŬ ŭɘŬɛɞɟűɤɛɏɜŬ ȾɁɉ- ˊɟɞɥɧɜŰŬ ůŰɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ ɏɟɔɞɡ (ˊ.ɢ. 

ɗɏɟɛŬɜůɖ, űɤŰɘůɛɧ, ɟɞɚɎ, əɚˊ, ˊɟɞŬɘɟŮŰɘəɎ)  

¶ ȺɚɏɔɝŰŮ ɔɘŬ ˊɘɗŬɜɎ ɚɎɗɖ Űɞ ˊɟɧɔɟŬɛɛŬ Űɞɡ ɏɟɔɞɡ ˊɞɡ ɏɢŮŰŮ 

ŭɖɛɘɞɡɟɔɐůŮɘ ȺəŰɡˊɩůŰŮ ŰŬ ɏɔɔɟŬűŬ Űɞɡ ɏɟɔɞɡ (ˊɟɞŬɘɟŮŰɘəɧ)  

¶ ȷˊɞɗɖəɏɣŰŮ - ůɘɔɞɡɟɏɣŰŮ (ŮəŰɧɠ ɡˊɞɚɞɔɘůŰɐ) Űɞ ɏɟɔɞ ˊɞɡ ŭɖɛɘɞɡɟɔɐůŬŰŮ  

ȺɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ɡˊɎɟɝɞɡɜ ˊŬɟŮəəɚɑůŮɘɠ Ŭˊɧ ŬɡŰɐɜ Űɖɜ ŭɘŬŭɘəŬůɑŬ ůŮ ɛŮɛɞɜɤɛɏɜŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ. ɃɟɘůɛɏɜŬ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɓɐɛŬŰŬ, ɔɘŬ ɛɘəɟɧŰŮɟŬ ɏɟɔŬ ɛˊɞɟɞɨɜ ɜŬ 

ˊŬɟŬɚŮɘűɗɞɨɜ. ɄɟɧůɗŮŰŬ ɛɏŰɟŬ ŮɑɜŬɘ ˊɘɗŬɜɧɜ ŬˊŬɟŬɑŰɖŰŬ ůŮ ɛŮɔɎɚŬ ɏɟɔŬ (ɏɟɔŬ ůŰŬ 

ɞˊɞɑŬ' ŮɟɔɎɕŮŰŬɘ ɛɘŬ ɞɛɎŭŬ ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ).  
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4.3 ɂŮəɘɜɩɜŰŬɠ Űɞ EɇS  

 ɀŮŰɎ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ, Űɞ ETS ɛ́ ɞɟŮɑ ɜŬ ŬɜɞɑɝŮɘ ɛɏůɤ Űɞɡ ůɡɛɓɧɚɞɡ  

ůŰɖɜ ŮˊɘűɎɜŮɘŬ ŮɟɔŬůɑŬɠ ɐ Ŭˊɧ ɛɑŬ əŬɘɜɞɨɟɔɘŬ ɞɛɎŭŬ ȾɁɉ ˊɟɞɔɟŬɛɛɎŰɤɜ.  

ȳŰŬɜ ŬɜɞɑɔŮŰŮ Űɞ ETS, ɏɜŬ ˊŬɟɎɗɡɟɞ ŮɛűŬɜɑɕŮŰŬɘ ɛɘŬ ɞɗɧɜɖ ůŮ ɛɞɟűɐ 

ˊɑɜŬəŬ. 

 

 

ȷɡŰɐ ɖ ɞɗɧɜɖ "ˊɑɜŬəŬɠ" ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ŬəɧɚɞɡɗŬ ůŰɞɘɢŮɑŬ:  

ɇɖɜ ˊŮɟɘɞɢɐ (1) "Quick Actions" (ɔɟɐɔɞɟɤɜ ŮɜŮɟɔŮɘɩɜ) ɔɘŬ Űɘɠ ˊɘɞ ůɡɢɜɎ ŬˊŬɘŰɞɨɛŮɜŮɠ 

ɚŮɘŰɞɡɟɔɑŮɠ.  

ɇɖɜ ɔɟŬɛɛɐ ɀŮɜɞɨ (2). ȷɜ əɎɜŮŰŮ əɚɘə ůŮ ůŰɞɘɢŮɑŬ ŬɡŰɐɠ Űɖɠ ɔɟŬɛɛɐɠ, ɏɢŮŰŮ ɎɛŮůɖ 

ˊɟɧůɓŬůɖ ůŰɖɜ ɞɗɧɜɖ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɏɟɔɞɡ Űɞɡ ETS.  

ɇɖɜ ˊŮɟɘɞɢɐ əŬɟŰŮɚɩɜ (3) ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ɛ́ ɞɟŮɑŰŮ ɜŬ ŮˊɘɚɏɝŮŰŮ Űɖɜ əŬɟŰɏɚŬ ˊɞɡ ɗŬ 

ŮɛűŬɜɑɕŮŰŬɘ Űɖɜ ŰɟɏɢɞɡůŬ ůŰɘɔɛɐ ůŰɞ ɢɩɟɞ ŮɟɔŬůɑŬɠ (4).  

ɀˊɞɟŮɑŰŮ ɜŬ ɏɢŮŰŮ ˊɟɧůɓŬůɖ ůŮ ŬɡŰɧɜ Űɞɜ "ˊɑɜŬəŬ" əŬɘ ˊɎɚɘ ŬɜɎ ˊɎůŬ ůŰɘɔɛɐ, 

əɎɜɞɜŰŬɠ əɚɘə ůŰɞ ɛɘəɟɧ ˊɟɎůɘɜɞ ˊŮŭɑɞ ETS ůŰɖɜ ˊɎɜɤ ŬɟɘůŰŮɟɐ ɔɤɜɑŬ Űɞɡ ˊŬɟŬɗɨɟɞɡ 

Űɞɡ ETS.  

 

ɆɢɐɛŬ 4.1 ȷɟɢɘəɧ ˊŬɟɎɗɡɟɞ ETS 

  






















































































































































































