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1 ɺɺɽɼɽʅʀɽ 

 

ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ  

ʠʟʚʝʱʘʪʝʣʠ ʦʭʨʘʥʥʝr ʨʘʜʠʦʚʦʣʥʦʚʝr ʦʜʥʦʧʦʟʠʮʠʦʥʥʳʝ çɿɽɹʈɸ-30-

bluetoothè, çɿɽɹʈɸ-30ɸ-bluetoothè (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï ʠʟʚʝʱʘʪʝʣʴ),  ʠ 

ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ: 

 ī ʥʘʟʥʘʯʝʥʠʠ ʠ ʧʨʠʥʮʠʧʝ ʜʝʡʩʪʚʠʷ ʠʟʚʝʱʘʪʝʣʷ; 

ī ʩʦʩʪʘʚʝ ʠ ʚʦʟʤʦʞʥʳʭ ʢʦʤʧʣʝʢʪʘʭ ʧʦʩʪʘʚʢʠ ʠʟʚʝʱʘʪʝʣʷ; 

ī ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠʟʚʝʱʘʪʝʣʷ ʠ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ; 

ī ʧʨʘʚʠʣʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺ ʜʦʢʫʤʝʥʪʝ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʪʘʨʝ, ʫʧʘʢʦʚʢʝ ʠ ʫʩʣʦʚʠʷʭ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠʟʚʝɦ ʘʪʝʣʷ. 

ʀʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʦʙʲʝʤʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ. 

ʇʨʝʜʧʨʠʷʪʠʝïʠʟʛʦʪʦʚʠʪʝʣʴ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʪ ʨʘʙʦʪʳ ʧʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʟʚʝɦ ʘʪʝʣʷ ʠ ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʚʥʦʩʠʪʴ ʚ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠʟʤʝʥʝʥʠʷ, ʥʝ ʫʭʫʜʰʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʚʝʱʘʪʝʣʷ. 
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2 ʅɸɿʅɸʏɽʅʀɽ 
 

2.1 ʀʟʚʝʱʘʪʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʭʨʘʥʳ ʫʯʘʩʪʢʦʚ ʧʝʨʠʤʝʪʨʘ, ʦʪʢʨʳʪʳʭ 

(ʟʘʢʨʳʪʳʭ) ʧʣʦʱʘʜʦʢ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʥʘʨʫʞʝʥʠʝ 

ʯʝʣʦʚʝʢʘ, ʧʝʨʝʜʚʠʛʘʶʱʝʛʦʩʷ çʚ ʨʦʩʪè ʠʣʠ çʩʦʛʥʫʚʰʠʩʴè ʚ ʟʦʥʝ 

ʦʙʥʘʨʫʞʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʦʙʲʝʢʪʘʭ, ʠʤʝʶʱʠʭ ʤʦʱʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʨʘʜʠʦʧʝʨʝʜʘʶʱʠʝ ʩʪʘʥʮʠʠ ʠ ʪ.ʧ.) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ. 

2.2 ʀʟʚʝʱʘʪʝʣʴ ʨʘʩʩʯʠʪʘʥ ʥʘ ʥʝʧʨʝʨʳʚʥʫʶ ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ ʨʘʙʦʪʫ ʚ 

ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʤʠʥʫʩ 50
ʦ 
ʉ ʜʦ +80

ʦ 
ʉ (çɿɽɹʈɸ-30ɸ-

bluetoothè ʦʪ ʤʠʥʫʩ 60
ʦ 
ʉ ʜʦ +80

ʦ 
ʉ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʜʦ 

98% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +35
ʦ
 ʉ.  

ʅʘʩʪʨʦʡʢʘ ʠʟʚʝʱʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʬʝʡʩʘ Bluetooth ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʤʠʥʫʩ 25
ʦ 
ʉ ʜʦ +75

ʦ 
ʉ. 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʢʘʪʝʛʦʨʠʷ ʨʘʟʤʝʱʝʥʠʷ ʥʝ ʤʝʥʝʝ 1 ʧʦ ɻʆʉʊ 15150-69. 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʙʦʣʦʯʢʠ IP55 ʧʦ ɻʆʉʊ 14254-96. 

2.3 ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʟʚʝʱʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ 12 ʧʦʜʟʦʥ ʩ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʯʝʨʝʟ USB-ʠʥʪʝʨʬʝʡʩ (ʦʪʢʣʶʯʝʥʠʝ ʧʦʜʟʦʥ, 

ʨʘʟʜʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʢʘʞʜʦʡ ʧʦʜʟʦʥʝ ʠ ʪ.ʜ.), ʫʜʘʣʝʥʥʦ 

ʯʝʨʝʟ  ʠʥʪʝʨʬʝʡʩ RS-485 ʠʣʠ ʩ ʧʦʤʦʱʴʶ Android ï ʫʩʪʨʦʡʩʪʚʘ ʧʦ 

ʙʝʩʧʨʦʚʦʜʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ Bluetooth. 
 

3 ʊɽʍʅʀʏɽʉʂʀɽ  ɼɸʅʅʓɽ 
 

3.1  ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʠʟʚʝʱʘʪʝʣʷ ʦʪ 9,2 ʜʦ 9,6 ɻɻʮ.  

3.2 ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ  30 ʤ (12 

ʧʦʧʝʨʝʯʥʳʭ ʧʦʜʟʦʥ ʧʦ 2.5 ʤ).  

ɿʦʥʦʡ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʪʘ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʯʘʩʪʴ 

ʫʯʘʩʪʢʘ, ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪ ʪʨʝʚʦʞʥʦʝ ʠʟʚʝʱʝʥʠʝ. 

ʀʟʚʝʱʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚ ʦʜʥʦʡ ʠʟ 5-ʠ ʯʘʩʪʦʪʥʳʭ ʣʠʪʝʨ L1, L2, 

L3, L4, L5 ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟʚʝʱʘʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ 

ʠʟʚʝʱʘʪʝʣʝʡ ʧʦ ʯʘʩʪʦʪʥʳʤ ʣʠʪʝʨʘʤ ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ ʧʨʠ ʟʘʢʘʟʝ. 

ʇʘʨʘʤʝʪʨʳ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.1. 

          ʊʘʙʣʠʮʘ 3.1 

ʇʘʨʘʤʝʪʨ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ çɿɽɹʈɸ-30 - bluetoothè 

ʐʠʨʠʥʘ, ʤ 8 

ɺʳʩʦʪʘ, ʤ 8 

 

3.3 ʀʟʚʝʱʘʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʫʣʠʨʦʚʢʫ ʜʣʠʥʳ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʦʪ 2.5 

ʜʦ 30 ʤ. 
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3.4 ʀʟʚʝʱʘʪʝʣʴ ʬʦʨʤʠʨʫʝʪ ʪʨʝʚʦʞʥʦʝ ʠʟʚʝʱʝʥʠʝ: 

ï ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʯʝʣʦʚʝʢʦʤ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 0,3 ʜʦ 8 

ʤ/ʩ ʩʧʦʩʦʙʘʤʠ çʚ ʨʦʩʪè ʠʣʠ çʩʦʛʥʫʚʰʠʩʴè ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 0,98; 

ï ʧʨʠ ʧʦʜʘʯʝ ʩʠʛʥʘʣʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ; 

ï ʧʨʠ ʧʨʦʧʘʜʘʥʠʠ  ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ.   

ʇʨʠ ʪʨʝʚʦʞʥʦʤ  ʠʟʚʝʱʝʥʠʠ  ʨʘʟʤʳʢʘʶʪʩʷ ʢʦʥʪʘʢʪʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʧʪʦʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʣʝ ʥʘ ʚʨʝʤʷ ʥʝ ʤʝʥʝʝ 3 ʩʝʢ. ʕʪʦʪ ʩʠʛʥʘʣ ʚʳʚʦʜʠʪʩʷ 

ʧʨʦʚʦʜʘʤʠ  ʞʝʣʪʦʛʦ ʠ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. 

3.5 ʇʘʨʘʤʝʪʨʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʧʪʦʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʣʝ: ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʢʦʤʤʫʪʠʨʫʝʤʳʡ ʪʦʢ ʥʝ ʙʦʣʝʝ 0,1 ɸ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʝ ʙʦʣʝʝ 50 ɺ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʟʘʤʢʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 130 ʆʤ (ʚʤʝʩʪʝ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʛʨʦʟʦʟʘʱʠʪʳ). 

3.6 ʀʟʚʝʱʘʪʝʣʴ ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʚʩʢʨʳʪʠʷ ʢʨʳʰʢʠ, ʧʦʜ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʨʛʘʥʳ ʥʘʩʪʨʦʡʢʠ. ʇʨʠ ʩʠʛʥʘʣʝ ʚʩʢʨʳʪʠʷ ʨʘʟʤʳʢʘʶʪʩʷ 

ʢʦʥʪʘʢʪʳ ʢʥʦʧʢʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʩʢʨʳʪʠʷ. ʅʘʛʨʫʟʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʢʥʦʧʢʠ: ʪʦʢ ʜʦ 0,2 ɸ, ʥʘʧʨʷʞʝʥʠʝ ʜʦ 80 ɺ. 

3.7 ɺʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʞʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʩʣʝ ʚʳʜʘʯʠ ʪʨʝʚʦʞʥʦʛʦ 

ʠʟʚʝʱʝʥʠʷ ʥʝ ʙʦʣʝʝ 5 ʩ. 

3.8 ɺʨʝʤʷ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʥʝ 

ʙʦʣʝʝ 15 ʩ. 

3.9 ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʥʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ: ʧʦʩʪʦʷʥʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʦʪ 10 ʜʦ 30 ɺ ʩ ʧʫʣʴʩʘʮʠʷʤʠ ʥʝ ʙʦʣʝʝ 0,03 ɺ ʵʬʬ. ʄʦʱʥʦʩʪʴ, 

ʧʦʪʨʝʙʣʷʝʤʘʷ ʠʟʚʝʱʘʪʝʣʝʤ, ʥʝ ʙʦʣʝʝ 1 ɺʪ. 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʠʩʧʦʣʥʝʥʠʷ çɸè: ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

(24Ñ4) ɺ, ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ ʥʝ ʙʦʣʝʝ 270 ʤɸ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 24 ɺ.  

3.10 ʀʟʚʝʱʘʪʝʣʴ ʠʤʝʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

3.11 ʀʟʚʝʱʘʪʝʣʴ ʥʝ ʬʦʨʤʠʨʫʝʪ ʪʨʝʚʦʞʥʦʝ ʠʟʚʝʱʝʥʠʝ: 

 ʧʨʠ ʜʦʞʜʝ, ʩʥʝʛʝ, ʩʠʣʴʥʦʤ ʪʫʤʘʥʝ; 

 ʧʨʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ; 

 ʧʨʠ ʚʝʪʨʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 20 ʤ/ʩ; 

 ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʟʦʥʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ ʩ ʣʠʥʝʡʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ ʥʝ ʙʦʣʝʝ 0,3 ʤ; 

 ʧʨʠ ʥʝʨʦʚʥʦʩʪʷʭ ʥʘ ʫʯʘʩʪʢʝ ʜʦ Ñ0,3 ʤ; 

 ʧʨʠ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʛʫʣʠʨʦʚʦʢ ʜʦ 0,3 ʤ; 

 ʧʨʠ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʜʦ 0,2 ʤ; 

 ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʋʂɺ ʨʘʜʠʦʩʪʘʥʮʠʡ ʜʠʘʧʘʟʦʥʘ 433 ʄɻʮ ʠ ʩʦʪʦʚʦʛʦ 

ʪʝʣʝʬʦʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 0,5 ʤ ʦʪ ʠʟʚʝʱʘʪʝʣʷ. 

3.12 ʀʟʚʝʱʘʪʝʣʴ ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ ʧʦ 

ɻʆʉʊ ʈ 50009-2000 (ʠʤʧʫʣʴʩʦʚ ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʝʧʷʭ ʧʠʪʘʥʠʷ, ʧʨʝʨʳʚʘʥʠʡ 

ʩʝʪʝʚʦʛʦ ʧʠʪʘʥʠʷ, ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ). 

3.13 ɺʭʦʜʥʳʝ ʮʝʧʠ ʠʟʚʝʱʘʪʝʣʷ ʠʤʝʶʪ ʟʘʱʠʪʫ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʚʦʜʦʢ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʛʨʦʟʦʚʳʭ). 

3.14 ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʠʟʚʝʱʘʪʝʣʷ  ʥʝ ʤʝʥʝʝ 8 ʣʝʪ. 

3.15 ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ 60000 ʯ. 



4372-43071246-087-06 ʈʕ  2018.03.26 6 

3.16 ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠʟʚʝʱʘʪʝʣʷ, ʙʝʟ ʂʄʏ ʠ ʟʘʱʠʪʥʦʛʦ ʢʦʟʳʨʴʢʘ, 

ʤʤ, ʥʝ ʙʦʣʝʝ: 141ʭ123ʭ71; 

3.17 ʄʘʩʩʘ, ʢʛ, ʥʝ ʙʦʣʝʝ: 0,4. 

 

 

4 ʉʆʉʊɸɺ  ʀɿɺɽʑɸʊɽʃʗ 
 

4.1 ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʠʟʚʝʱʘʪʝʣʷ: 

 ʙʣʦʢ ʧʨʠʸʤʦ-ʧʝʨʝʜʘʶʱʠʡ ï 1 ʰʪ.; 

 ʢʦʤʧʣʝʢʪ ʤʦʥʪʘʞʥʳʭ ʯʘʩʪʝʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʦʧʦʨʫ ʚ ʩʦʩʪʘʚʝ: 

 ʢʨʦʥʰʪʝʡʥ ï 1 ʰʪ.; 

 ʭʦʤʫʪ ï 2 ʰʪ.; 

 ʪʨʫʙʘ ʛʦʬʨʠʨʦʚʘʥʥʘʷ ï 1 ʰʪ.; 

 ʢʘʙʝʣʴʥʳʡ ʚʚʦʜ ï 1 ʰʪ.; 

 ʢʣʶʯ S10ʭ10 ï 1 ʰʪ.; 

 ʟʘʱʠʪʥʳʡ ʢʦʟʳʨʸʢ ʠ 2 ʩʘʤʦʨʝʟʘ 3,9ʭ19 ʜʣʷ ʝʛʦ ʢʨʝʧʣʝʥʠʷ; 

 ʢʘʙʝʣʴ USB-B M - USB-A M (1,8 ʤ) ï 1 ʰʪ. ʥʘ 5 ʠʟʜʝʣʠʡ, ʥʦ ʥʝ 

ʤʝʥʝʝ 1 ʰʪ. ʥʘ ʦʪʛʨʫʞʘʝʤʫʶ ʧʘʨʪʠʶ; 

 ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ï 1 ʰʪ.; 

 ʫʧʘʢʦʚʢʘ. 

 

4.2 ʀʟʚʝʱʘʪʝʣʴ ʧʦ ʟʘʢʘʟʫ ʤʦʞʝʪ ʢʦʤʧʣʝʢʪʦʚʘʪʴʩʷ ʚʩʪʨʦʝʥʥʳʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨʦʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪ -60 ʜʦ +80 Üʉ (ʚ ʤʘʨʢʠʨʦʚʢʝ ʠʟʜʝʣʠʷ ʜʦʙʘʚʣʷʝʪʩʷ 

ʣʠʪʝʨʘ çɸè). ʊʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨ ʨʘʙʦʪʘʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʠ 

ʚʢʣʶʯʘʝʪʩʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʠʡ ʩʨʝʜʳ ʥʠʞʝ          

ʤʠʥʫʩ (25Ñ5) Üʉ. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʧʠʪʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (24Ñ4) ɺ, ʧʨʠ ʵʪʦʤ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 

270 ʤɸ. 

 

4.3 ʇʦ ʦʪʜʝʣʴʥʦʤʫ ʟʘʢʘʟʫ ʧʦʩʪʘʚʣʷʶʪʩʷ:  

 ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ RS-485 (RS-485ïCOM, RS-485ïUSB); 

 ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ * ;  

 ʢʦʤʧʣʝʢʪ ʤʦʥʪʘʞʥʳʭ ʯʘʩʪʝʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʩʪʝʥʫ (çʂʨʦʥʰʪʝʡʥ ï 

120; - 350; - 500è);  

 ʙʣʦʢ ʧʠʪʘʥʠʷ çɹʇʋ15-0,15è; 

 ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʢʦʨʦʙʢʘ çɹʘʨʴʝʨ-ʂʈ-ʄè (çɹʘʨʴʝʨ-ʂʈè). 

 ʙʣʦʢ ʛʨʦʟʦʟʘʱʠʪʳ çɹɻʨ-6è; 

 çʆʧʦʨʘ - 2è (çʆʧʦʨʘ ï 2,5è, çʆʧʦʨʘ ï 3è, çʆʧʦʨʘ ï 3,5è). 

 

*  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  ʨʘʟʤʝʱʝʥʦ ʥʘ ʩʘʡʪʝ ʧʨʝʜʧʨʠʷʪʠʷ               

çʆʭʨʘʥʥʘʷ ʪʝʭʥʠʢʘè www.forteza.ru  ʠ ʜʦʩʪʫʧʥʦ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ. 

http://www.forteza.ru/
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5 ʋʉʊʈʆʁʉʊɺʆ ʀ ʈɸɹʆʊɸ ʀɿɺɽʑɸʊɽʃʗ 
 

5.1 ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠʟʚʝʱʘʪʝʣʷ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠʟʚʝʱʘʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʤʝʪʦʜʝ ʣʠʥʝʡʥʦʡ ʯʘʩʪʦʪʥʦʡ 

ʤʦʜʫʣʷʮʠʠ, ʪ.ʝ. ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ ʛʝʥʝʨʘʪʦʨʘ ʣʠʥʝʡʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ. ʉʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʧʝʨʝʜʘʪʯʠʢ 

ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʫʣʷ ʠʟʣʫʯʘʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʭʨʘʥʷʝʤʦʡ ʟʦʥʳ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʢʦʪʦʨʳʝ, ʦʪʨʘʞʘʷʩʴ ʦʪ ʮʝʣʠ ʠ ʦʢʨʫʞʘʶʱʠʭ 

ʧʨʝʜʤʝʪʦʚ, ʧʦʧʘʜʘʶʪ ʥʘ ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʧʨʠʝʤʥʠʢ 

ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʫʣʷ. 

ʀʟʤʝʥʝʥʠʷ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ, ʚʳʟʚʘʥʥʳʝ ʜʦʧʣʝʨʦʚʩʢʠʤ ʵʬʬʝʢʪʦʤ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʥʘʨʫʰʠʪʝʣʷ ʚ ʟʦʥʝ ʦʙʥʘʨʫʞʝʥʠʷ, ʫʩʠʣʠʚʘʶʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. ɽʩʣʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʝʚʳʰʘʶʪ ʧʦʨʦʛʦʚʦʝ 

ʟʥʘʯʝʥʠʝ, ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʘʯʘ ʠʟʚʝʱʘʪʝʣʝʤ ʪʨʝʚʦʞʥʦʛʦ ʠʟʚʝʱʝʥʠʷ.  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʠʟʚʝʱʘʪʝʣʝ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʡ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩ 

ʨʘʟʜʝʣʝʥʠʝʤ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘ ʜʚʝʥʘʜʮʘʪʴ çʧʦʜʟʦʥè ʧʦʟʚʦʣʠʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʚʝʱʘʪʝʣʷ ʠ  ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ 

ʥʘʨʘʙʦʪʢʠ ʥʘ ʣʦʞʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ. 

 

6 ʂʆʅʉʊʈʋʂʎʀʗ  ʀɿɺɽʑɸʊɽʃʗ. 

 

6.1 ɺʥʝʰʥʠʡ ʚʠʜ ʠʟʚʝʱʘʪʝʣʷ ʠ ʫʩʪʘʥʦʚʢʘ ʝʛʦ ʥʘ ʦʧʦʨʝ ʠʟʦʙʨʘʞʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 6.1. ʂʦʥʩʪʨʫʢʮʠʷ ʠʟʚʝʱʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʙʣʦʯʥʳʡ 

ʢʦʨʧʫʩ ʚ ʧʳʣʝʙʨʳʟʛʦʟʘʱʠʱʝʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ʅʝʩʫʱʝʡ   ʢʦʥʩʪʨʫʢʮʠʝʡ 

ʙʣʦʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝ 4. ʅʘ ʦʩʥʦʚʘʥʠʠ 4 ʨʘʩʧʦʣʦʞʝʥʳ ʤʠʢʨʦʧʦʣʦʩʢʦʚʘʷ 

ʘʥʪʝʥʥʘ ʠ ʧʣʘʪʘ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ, ʟʘʢʨʳʪʳʝ ʨʘʜʠʦʧʨʦʟʨʘʯʥʳʤ ʢʦʞʫʭʦʤ 5. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʞʫʭʘ ʠʤʝʶʪʩʷ ʜʚʘ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʚʥʫʪʨʠ ʙʣʦʢʘ. ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʦʨʛʘʥʘʤ ʥʘʩʪʨʦʡʢʠ ʠ 

ʠʥʜʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪ ɹ ʢʨʳʰʢʫ 6. ʇʦʜʢʣʶʯʝʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʢ 

ʧʨʠʝʤʥʦ-ʢʦʥʪʨʦʣʴʥʦʤʫ ʧʨʠʙʦʨʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ  ʢʘʙʝʣʷ 8, 

ʧʨʦʧʫʱʝʥʥʦʛʦ ʯʝʨʝʟ ʢʘʙʝʣʥɹʳʡ ʚʚʦʜ 14 ʠ ʪʨʫʙʫ ʛʦʬʨʠʨʦʚʘʥʥʫʶ 7.  

6.2 ʇʨʠʝʤʦʧʝʨʝʜʘʶʱʠʡ ʙʣʦʢ ʠʟʚʝʱʘʪʝʣʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʧʦʨʝ 1 ʩ 

ʧʦʤʦʱʴʶ ʢʨʦʥʰʪʝʡʥʘ ʠ ʭʦʤʫʪʦʚ 13 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 6.1. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ  ʦʧʦʨ  ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 90 ʤʤ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʭʦʤʫʪʳ 

ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ (ʰʠʨʠʥʦʡ ʥʝ ʙʦʣʝʝ 12 ʤʤ).  ʂʄʏ-1 ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʚʦʨʦʪ ʙʣʦʢʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ ʫʛʦʣ 360
0
 , ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ: ʚʥʠʟ ï ʥʝ ʤʝʥʝʝ 15
0
 , ʚʚʝʨʭ ï ʥʝ ʤʝʥʝʝ 40

0
.  

6.3 ʇʨʠʝʤʦʧʝʨʝʜʘʶʱʠʡ ʙʣʦʢ ʠʟʚʝʱʘʪʝʣʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʚʝʨʪʠʢʘʣʥɹʦʡ ʧʣʦʩʢʦʩʪʠ (ʩʪʝʥʝ, ʟʘʛʨʘʞʜʝʥʠʠ ʠ ʪ.ʧ.) ʩ ʧʦʤʦʱʴʶ ʚʳʥʦʩʥʦʛʦ  

ʢʨʦʥʰʪʝʡʥʘ 2 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʘʤʠ 6.2 ʠʣʠ 6.3. ʋʛʣʳ ʧʦʚʦʨʦʪʘ ʙʣʦʢʘ 

ʥʘ ʚʳʥʦʩʥʦʤ ʢʨʦʥʰʪʝʡʥʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ï 180, ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ: ʚʚʝʨʭ ï ʥʘ ʫʛʦʣ 17, ʚʥʠʟ ï ʥʘ ʫʛʦʣ 45. ʂʨʦʥʰʪʝʡʥ  

ʚʳʧʫʩʢʘʝʪʩʷ 3-ʭ ʪʠʧʦʚ: ʩ ʚʳʥʦʩʦʤ ʦʪ ʩʪʝʥʳ 120 ʤʤ, 350 ʤʤ ʠ 500 ʤʤ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʘʢʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʷ ʚʳʙʠʨʘʝʪʩʷ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʪʠʧ ʢʨʦʥʰʪʝʡʥʘ.  
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6.4 ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʛʦ ʙʣʦʢʘ ʠʟʚʝʱʘʪʝʣʷ ʚʜʦʣʴ ʩʪʝʥ 

ʟʜʘʥʠʡ ʠ ʜʨʫʛʠʭ ʧʨʦʪʷʞʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ  ʢʨʦʥʰʪʝʡʥʳ ʩ ʚʳʥʦʩʦʤ ʦʪ ʩʪʝʥʳ ʥʝ ʤʝʥʝʝ 350 ʤʤ, ʪ.ʢ. ʟʘ 

ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʡ ʠ ʧʝʨʝʦʪʨʘʞʝʥʠʡ ʦʪ ʩʪʝʥʳ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʚʝʱʘʪʝʣʷ ʤʦʛʫʪ ʫʭʫʜʰʠʪʴʩʷ. 

        
1- ʦʧʦʨʘ   -1ʰʪ;   8-ʢʘʙʝʣʴ   -1ʰʪ; 

2-ʢʨʦʥʰʪʝʡʥ  -1ʰʪ;   9-ʙʦʣʪ ʄ6ʭ35  -1ʰʪ; 

3-ʚʪʫʣʢʘ   -1ʰʪ;   10-ʛʘʡʢʘ ʄ6  -1ʰʪ; 

4-ʦʩʥʦʚʘʥʠʝ  -1ʰʪ;   11-ʰʘʡʙʘ  6   -2ʰʪ; 

5-ʢʦʞʫʭ   -1ʰʪ;   12- ʙʦʣʪ ʄ6ʭ35  -1ʰʪ; 

6-ʢʨʳʰʢʘ   -1ʰʪ;   13- ʭʦʤʫʪ   -2ʰʪ; 

7-ʪʨʫʙʘ ʛʦʬʨʠʨ.  -1ʰʪ;   14- ʢʘʙʝʣʥɹʳʡ ʚʚʦʜ -2ʰʪ; 

15- ʢʦʟʳʨʝʢ  -1ʰʪ. 
 

ʈʠʩʫʥʦʢ 6.1 ʋʩʪʘʥʦʚʢʘ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʦʧʦʨʝ  
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1- ʦʛʨʘʞʜʝʥʠʝ  -1ʰʪ.;   7- ʙʦʣʪ ʄ6ʭ35  -1ʰʪ.; 

2- ʢʨʦʥʰʪʝʡʥ  -1ʰʪ.;  8- ʢʦʣʴʮʦ   -1ʰʪ.; 

3- ʰʘʡʙʘ ʬʠʛʫʨʥʘʷ -2ʰʪ.;   9- ʛʘʡʢʘ ʄ6   -2ʰʪ.; 

4- ʫʛʦʣʦʢ   -1ʰʪ.;  10- ʰʘʡʙʘ  6  -4ʰʪ.; 

5- ʙʣʦʢ ʇʈʄ  -1ʰʪ.;   11- ʙʦʣʪ ʄ6ʭ14  -1ʰʪ. 

6- ʰʫʨʫʧ ʄ6ʭ50  -4ʰʪ.; 

 

ʈʠʩʫʥʦʢ 6.2 ʋʩʪʘʥʦʚʢʘ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʩʪʝʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

çʂʨʦʥʰʪʝʡʥʘ-350è ʠʣʠ çʂʨʦʥʰʪʝʡʥʘ-500è  

 

 

ʇʨʠʤʝʯʘʥʠʝ ï  ʋʚʘʞʘʝʤʳʡ ʧʦʪʨʝʙʠʪʝʣʴ! ʇʨʝʜʧʨʠʷʪʠʝ-

ʠʟʛʦʪʦʚʠʪʝʣʴ ʠʟʚʝɦ ʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦ ʚʝʜʝʪ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʦʪʜʝʣʴʥʳʭ 

ʧʘʨʪʠʷʭ ʠʟʚʝʱʘʪʝʣʷ ʤʦʛʫʪ ʙʳʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʝ 

ʦʪʨʘʞʝʥʥʳʝ ʚ ʧʦʩʪʘʚʣʷʝʤʳʭ ʩ ʠʟʜʝʣʠʷʤʠ ʜʦʢʫʤʝʥʪʘʭ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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7 ʋʂɸɿɸʅʀʗ  ʄɽʈ  ɹɽɿʆʇɸʉʅʆʉʊʀ 
 

7.1 ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʘʥʦʚʢʦʡ, ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʠ 

ʨʝʤʦʥʪʦʤ ʠʟʚʝʱʘʪʝʣʷ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 1000 ɺ. 

7.2 ʇʨʦʢʣʘʜʢʫ, ʨʘʟʜʝʣʳʚʘʥʠʝ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʙʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ. 

7.3 ʄʦʱʥʦʩʪʴ ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʵʥʝʨʛʠʠ,  ʠʟʣʫʯʘʝʤʦʡ ʠʟʚʝʱʘʪʝʣʝʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʪʚʝʨʞʜʝʥʥʳʤ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʠ  ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 

7.4 ɿʘʧʨʝʱʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʫʩʪʘʥʦʚʦʯʥʳʭ ʠ ʨʝʛʣʘʤʝʥʪʥʳʭ ʨʘʙʦʪ ʧʨʠ 

ʛʨʦʟʝ ʠʣʠ ʚ ʧʨʝʜʛʨʦʟʦʚʦʡ ʩʠʪʫʘʮʠʠ. 

7.5 ʂ ʨʘʙʦʪʘʤ ʧʦ ʫʩʪʘʥʦʚʢʝ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʤʦʥʪʫ ʠʟʚʝʱʘʪʝʣʷ 

ʜʦʧʫʩʢʘʶʪʩʷ ʣʠʮʘ, ʧʨʦʰʝʜʰʠʝ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʠ ʩʜʘʚʰʠʝ ʵʢʟʘʤʝʥ 

ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

7.6 ʅʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʭrʦʜʫ ʠʟʚʝʱʘʪʝʣʷ ʠʟ ʩʪʨʦʷ.   
 

8 ʇʆʈʗɼʆʂ  ʋʉʊɸʅʆɺʂʀ 
 

8.1 ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʷʝʤʦʤʫ ʫʯʘʩʪʢʫ (ʧʣʦʱʘʜʢʝ). 

ɺʳʙʦʨ ʤʝʩʪʘ ʠ ʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ  ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʦʭʨʘʥʷʝʤʦʤ 

ʫʯʘʩʪʢʝ ʠʣʠ ʚ ʧʦʤʝʱʝʥʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʥʘʜʝʞʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʚʝʱʘʪʝʣʷ ʚʥʝ ʧʦʤʝʱʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʱʠʪʥʳʡ ʢʦʟʳʨʸʢ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʟʘʢʨʝʧʠʪʴ ʢʦʟʳʨʸʢ ʥʘ 

ʢʦʨʧʫʩʝ ʠʟʚʝʱʘʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 6.1 ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 

ʩʘʤʦʨʝʟʦʚ 3,9ʭ19 ʠʟ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ. 

ɺʳʭʦʜʥʦʡ ʢʘʙʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʝʪʴ ʚ ʛʦʬʨʠʨʦʚʘʥʥʫʶ ʪʨʫʙʫ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʦʙʢʠ ʨʘʩʧʨʝʜʠʣʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʠʪʴ ʚ ʥʝʸ ʢʘʙʝʣʴʥʳʡ ʚʚʦʜ 

ʠ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʥʝʤʫ ʛʦʬʨʠʨʦʚʘʥʥʫʶ ʪʨʫʙʫ.  

ʆʭʨʘʥʷʝʤʳʡ ʫʯʘʩʪʦʢ (ʧʣʦʱʘʜʢʘ) ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ: 

ʘ) ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʥʝʨʦʚʥʦʩʪʝʡ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ + 0,3 ʤ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʘʢʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʚʝʱʘʪʝʣʷ ʤʦʛʫʪ 

ʫʭʫʜʰʠʪʴʩʷ, ʠ ʚʦʧʨʦʩ ʦ ʜʦʧʫʩʪʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ  

ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ; 

ʙ) ʥʘ ʫʯʘʩʪʢʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʩʦʢʦʡ ʪʨʘʚʳ (ʙʦʣʝʝ 0,5 ʤ), ʢʫʩʪʦʚ ʠ ʚʝʪʦʢ 

ʜʝʨʝʚʴʝʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  ʤʝʥʝʝ 5 ʤ ʦʪ ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ; 

ʚ) ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʧʨʘʚʣʷʪʴ ʠʟʚʝʱʘʪʝʣʴ ʚ ʩʪʦʨʦʥʫ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ 

ʙʦʣʴʰʦʡ ʦʪʨʘʞʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ (ʤʝʪʘʣʣ, ʞʝʣʝʟʦʙʝʪʦʥ ʠ ʪ.ʧ.), ʪʘʢ ʢʘʢ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʠʙʨʘʮʠʷʤ ʠ ʜʚʠʞʝʥʠʶ ʦʙʲʝʢʪʦʚ ʥʘ ʬʦʥʝ ʪʘʢʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ; 

ʛ) ʚʳʩʦʪʘ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,2 ʤ; 

ʜ) ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,3 ʤ; 
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ʝ) ʜʦʧʫʩʢʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʚʥʝ ʧʨʝʜʝʣʦʚ ʦʭʨʘʥʷʝʤʦʡ 

ʟʦʥʳ ʥʘ ʨʘʩʩʪʦʥ̫ʠʠ ʥʝ ʤʝʥʝʝ 5é10 ʤ ʦʪ ʛʨʘʥʠʮ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ, ʜʚʠʞʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 20 ʤ ʟʘ ʛʨʘʥʠʮʝʡ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠʟʣʫʯʝʥʠʷ; 

ʞ) ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʧʦʧʘʜʘʥʠʷ ʚ ʟʦʥʫ ʦʙʥʘʨʫʞʝʥʠʷ ʣʶʜʝʡ ʠ 

ʞʠʚʦʪʥʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʦʛʨʘʞʜʝʥʠʝ ʦʭʨʘʥʷʝʤʦʛʦ ʫʯʘʩʪʢʘ ʥʘ 

ʚʳʩʦʪʫ ʥʝ ʤʝʥʝʝ 1 ʤ; 

ʟ) ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠʟʚʝʱʘʪʝʣʷ  ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʩʪʦʢ ʚʦʜʳ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʠʟʚʝɦ ʘʪʝʣʷ, ʩʪʨʫʠ ʚʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʩʢʣʶʯʝʥʳ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ; 

 

8.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʷʝʤʦʤʫ ʧʦʤʝʱʝʥʠʶ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʠʟʚʝʱʘʪʝʣʷ ʚ ʧʦʤʝʱʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ: 

ʘ) ʫʩʪʘʥʦʚʢʘ ʠʟʚʝʱʘʪʝʣʷ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʩʪʝʥʘʭ, ʥʝ 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʦʩʪʦʷʥʥʳʤ ʚʠʙʨʘʮʠʷʤ; 

ʙ) ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʚ ʦʭʨʘʥʷʝʤʦʤ ʧʦʤʝʱʝʥʠʠ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ, 

ʚʠʙʨʠʨʫʶʱʠʭ ʠ ʢʦʣʝʙʣʶʱʠʭʩʷ ʧʨʝʜʤʝʪʦʚ (ʬʦʨʪʦʯʢʠ, ʜʚʝʨʠ, ʚʳʪʷʞʥʳʝ  

ʚʝʥʪʠʣʷʪʦʨʳ ʠ ʪ. ʧ.); 

 

8.3 ʇʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʫʯʘʩʪʢʝ ʧʝʨʠʤʝʪʨʘ. 

8.3.1 ɺ ʢʘʯʝʩʪʚʝ ʦʧʦʨʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ 

ʘʩʙʦʮʝʤʝʥʪʥʳʝ ʪʨʫʙʳ ʜʠʘʤʝʪʨʦʤ 70...90 ʤʤ (ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʟʜʝʣʠʷ çʆʇʆʈɸ-2è, ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çʆʭʨʘʥʥʘʷ 

ʊʝʭʥʠʢʘè). ʅʘ ʪʷʞʝʣʳʭ ʛʨʫʥʪʘʭ (ʛʣʠʥʠʩʪʳʝ, ʢʘʤʝʥʠʩʪʳʝ ʠ ʪ.ʧ.) ʜʦʧʫʩʢʘʝʪʩʷ 

ʦʧʦʨʫ ʥʝ ʙʝʪʦʥʠʨʦʚʘʪʴ ʠ ʟʘʛʣʫʙʣʷʪʴ ʝʝ ʚ ʛʨʫʥʪ ʥʘ 600é800 ʤʤ. ʅʘ ʣʝʛʢʠʭ 

(ʧʝʩʯʘʥʳʝ ʠ ʪ.ʧ.) ʛʨʫʥʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʦʧʦʨʳ ʥʘ ʛʣʫʙʠʥʫ ʦʢʦʣʦ 200 ʤʤ ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ   500 ʤʤ.  

ɺ ʨʘʡʦʥʘʭ, ʛʜʝ ʚʳʧʘʜʘʝʪ ʤʥʦʛʦ ʩʥʝʛʘ (ʙʦʣʝʝ 1 ʤ), ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ ʦʧʦʨʳ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1500 ʤʤ (ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʟʜʝʣʠʷ 

çʆʇʆʈɸ-2,5è, ʧʨʦʠʟʚʦʜʩʪʚʘ  ʆʆʆ çʆʭʨʘʥʥʘʷ ʊʝʭʥʠʢʘè). ɺ ʤʘʣʦʩʥʝʞʥʳʭ 

ʨʘʡʦʥʘʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʪʳ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʦʧʦʨʳ ʥʝ ʙʦʣʝʝ 1300 ʤʤ. 

ʇʨʠ ʙʣʦʢʠʨʦʚʘʥʠʠ ʠʟʚʝʱʘʪʝʣʝʤ ʚʝʨʭʘ ʟʘʛʨʘʞʜʝʥʠʷ, ʦʧʦʨʫ ʜʣʷ ʙʦʣʴʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʚʘʨʠʪʝ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠ ʩʚʷʞʠʪʝ ʩ ʟʘʛʨʘʞʜʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ 

ʚʦʟʚʳʰʝʥʠʝ ʦʧʦʨʳ ʥʘʜ ʟʘʛʨʘʞʜʝʥʠʝʤ  ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 300 ʤʤ.  

8.3.2 ʇʨʦʣʦʞʠʪʝ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʙʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʩʠʛʥʘʣʴʥʳʭ ʢʘʙʝʣʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ  

ʢʘʙʝʣʠ ʪʠʧʘ ʊʇʇ, ʂʉʇʕɺ ʠ ʪ.ʧ., ʠʤʝʶʱʠʝ ʵʢʨʘʥ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʫʶ 

ʦʙʦʣʦʯʢʫ. ʇʨʦʢʣʘʜʢʫ ʢʘʙʝʣʝʡ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʚ ʟʝʤʣʝ ʠʣʠ ʧʦ 

ʦʛʨʘʞʜʝʥʠʶ. 

8.3.3 ɺʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ ʠʟʚʝʱʘʪʝʣʷ ʚʳʙʠʨʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,0Ñ0,2 ʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 6.1. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʢʨʫʛʣʦʡ ʦʧʦʨʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʂʄʏ-1. ʋʩʪʘʥʦʚʠʪʝ ʥʘ ʦʧʦʨʝ 1 ʢʨʦʥʰʪʝʡʥ 2 ʩ ʧʦʤʦʱʴʶ 

ʭʦʤʫʪʦʚ 13.  
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8.3.4 ʋʩʪʘʥʦʚʠʪʝ ʥʘ ʢʨʦʥʰʪʝʡʥʝ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʡ ʙʣʦʢ ʩ ʧʦʤʦʱʴʶ 

ʙʦʣʪʘ 9 ʜʨʝʥʘʞʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ ʚʥʠʟ. ʂʨʦʥʰʪʝʡʥ  ʜʦʣʞʝʥ  ʙʳʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʧʦʨʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʣʦʩʢʦʩʪʴ ʢʦʞʫʭʘ ʠʟʚʝʱʘʪʝʣʷ 

ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ ʦʭʨʘʥʷʝʤʦʛʦ ʫʯʘʩʪʢʘ. 

8.3.5 ɿʘʬʠʢʩʠʨʫʡʪʝ ʠʟʚʝʱʘʪʝʣʴ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ) 

ʧʦʣʦʞʝʥʠʠ. ʅʘ ʨʠʩʫʥʢʝ 8.1 ʧʦʢʘʟʘʥ rʬʦʨʤr ʠ ʨʘʟʤʝʨʳ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ. 

ɺʥʠʟʫ ʨʠʩʫʥʢʦʚ ʧʨʠʚʝʜʝʥʘ ʥʫʤʝʨʘʮʠʷ ʧʦʜʟʦʥ ʩ ʧʝʨʚʦʡ ʧʦ ʜʚʝʥʘʜʮʘʪʫʶ. 

 

 
ʈʠʩʫʥʦʢ 8.1 ɿʦʥʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʥʘ ʫʯʘʩʪʢʝ 

ʧʝʨʠʤʝʪʨʘ ʥʘ ʚʳʩʦʪʝ 1 ʤʝʪʨ. 
 

ʇʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʳ ʟʦʥ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʚʝʜʝʥʳ 

ʜʣʷ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʙʝʟ ʫʯʝʪʘ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʅʘ ʧʨʘʢʪʠʢʝ ʨʘʟʤʝʨʳ ʠ 

ʬʦʨʤʘ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʨʠʚʝʜʝʥʥʦʡ ʠʟïʟʘ ʚʣʠʷʥʠʷ 

ʦʢʨʫʞʘʶʱʠʭ ʧʨʝʜʤʝʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʠʟʚʝʱʘʪʝʣʷ. 

8.3.6 ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʚʝʱʘʪʝʣʷ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʩʠʛʥʘʣʘ, ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʜʚʠʞʫʱʝʛʦʩʷ ʯʝʣʦʚʝʢʘ, ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʨʘʢʫʨʩʘ 

ʚʠʜʠʤʦʩʪʠ (ʧʣʦʱʘʜʠ ʦʪʨʘʞʝʥʠʷ). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʠʛʥʘʣ ʦʪ ʯʝʣʦʚʝʢʘ, 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʩʚʝʨʭʫ, ʚ ʜʚʘ ï ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ ʩʠʛʥʘʣʘ ʦʪ ʪʦʛʦ ʞʝ ʯʝʣʦʚʝʢʘ, 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʩʧʝʨʝʜʠ ʠʣʠ ʩʙʦʢʫ. ʇʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʠ ʠʟʜʝʣʠʷ, 

ʢʦʛʜʘ ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ Ó 45Á, 

ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʥʘʨʫʰʠʪʝʣʷ 

ʚ ʟʦʥʝ ʦʙʥʘʨʫʞʝʥʠʷ. ɼʣʷ ʫʚʝʨʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʨʫʰʠʪʝʣʷ ʧʦʪʨʝʙʫʝʪʩʷ 

ʫʤʝʥʴʰʠʪʴ ʧʦʨʦʛ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. 
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8.4 ʇʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʩʪʝʥʝ ʟʜʘʥʠʷ (ʧʦʤʝʱʝʥʠʷ). 

8.4.1 ɺ ʚʳʙʨʘʥʥʦʤ ʤʝʩʪʝ ʧʨʦʠʟʚʝʜʠʪʝ ʨʘʟʤʝʪʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 

6.2. ɿʘʢʨʝʧʠʪʝ ʥʘ ʩʪʝʥʝ 1 ʢʨʦʥʰʪʝʡʥ 2 ʩ ʧʦʤʦʱʴʶ ʰʫʨʫʧʦʚ 6 (ʆʆʆ 

çʆʭʨʘʥʥʘʷ ʪʝʭʥʠʢʘè ʧʨʦʠʟʚʦʜʠʪ ʪʨʠ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʦʥʰʪʝʡʥʘ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʣʠʥʦʡ ʚʳʥʦʩʘ ï 120 ʤʤ, 350 ʤʤ ʠ 500 ʤʤ). ɺ ʧʘʟ ʢʦʣʴʮʘ 8 

ʫʩʪʘʥʦʚʠʪʝ ʙʦʣʪ 11 ʠ ʦʙʝʩʧʝʯʴʪʝ ʢʨʝʧʣʝʥʠʝ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʛʦ ʙʣʦʢʘ  ʥʘ 

ʢʨʦʥʰʪʝʡʥʝ 2. ʆʩʣʘʙʴʪʝ ʛʘʡʢʫ 9 ʠ, ʚʨʘʱʘʷ ʙʣʦʢ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, 

ʩʦʨʠʝʥʪʠʨʫʡʪʝ ʝʛʦ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɿʘʩʪʦʧʦʨʴʪʝ ʛʘʡʢʫ 9. ʇʝʨʝʤʝʱʘʷ 

ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʡ ʙʣʦʢ  ʦʪʥʦʩʠʪʝʣʥɹʦ ʧʘʟʘ ʢʦʣʴʮʘ 8, ʩʦʨʠʝʥʪʠʨʫʡʪʝ ʙʣʦʢ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʟʘʩʪʦʧʦʨʠʪʝ ʝʛʦ ʙʦʣʪʦʤ 11. 

8.4.2 ʀʟʚʝʱʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚ ʦʜʥʦʡ ʠʟ 5-ʠ ʯʘʩʪʦʪʥʳʭ ʣʠʪʝʨ: 

L1, L2, L3, L4, L5 ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟʚʝʱʘʪʝʣʝʡ.  

ɺʅʀʄɸʅʀɽ! 1. ʇʈʀ ʋʉʊɸʅʆɺʂɽ ʀɿɺɽʑɸʊɽʃʗ ʅɸ 

ʆʍʈɸʅʗɽʄʆʄ ʆɹʒɽʂʊɽ ʅɽʃʔɿʗ ʋʉʊɸʅɸɺʃʀɺɸʊʔ ʈʗɼʆʄ 

ʀɿɺɽʑɸʊɽʃʀ ʉ ʆɼʀʅɸʂʆɺʓʄʀ ʏɸʉʊʆʊʅʓʄʀ ʃʀʊɽʈɸʄʀ. 

ʇʨʠ ʟʘʢʘʟʝ ʠʟʚʝʱʘʪʝʣʝʡ ʩ ʨʘʟʥʳʤʠ ʯʘʩʪʦʪʥʳʤʠ ʣʠʪʝʨʘʤʠ ʥʝʦʙʭʦʜʠʤʦ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ  ʥʘ ʦʙʲʝʢʪ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʦʙʲʝʢʪʝ ʠʟʚʝʱʘʪʝʣʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʧʨʝʚʳʰʘʶʱʝʤ 

ʧʷʪʴ ʰʪʫʢ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ  ʧʫʪʝʤ ʦʧʳʪʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

2. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʠʟʚʝʱʘʪʝʣʷ ʩʧʦʩʦʙʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʦʪ 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʜʘʥʥʦʤ çʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠè,  ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ  ʧʫʪʝʤ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
 

9 ʇʆɼɻʆʊʆɺʂɸ ʀɿɺɽʑɸʊɽʃʗ ʂ  ʈɸɹʆʊɽ 
 

9.1 ʋʩʪʘʥʦʚʠʪʝ ʠʟʚʝʱʘʪʝʣʴ ʧʦ ʤʝʪʦʜʠʢʝ ʨʘʟʜʝʣʘ 8 ʠ ʧʦʜʢʣʶʯʠʪʝ ʮʝʧʠ 

ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʥʳʝ ʮʝʧʠ ʠʟʚʝʱʘʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʚʝʪʦʚʦʡ 

ʤʘʨʢʠʨʦʚʢʦʡ ʧʨʦʚʦʜʦʚ ʢʘʙʝʣʷ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 9.1. 

  ʊʘʙʣʠʮʘ 9.1.  

ʎʚʝʪʦʚʘʷ ʤʘʨʢʠʨʦʚʢʘ 

ʧʨʦʚʦʜʦʚ ʢʘʙʝʣʷ 
ʅʘʟʥʘʯʝʥʠʝ 

ɹʝʣʳʡ ʇʣʶʩ ʧʠʪʘʥʠʷ (+) 

ʂʦʨʠʯʥʝʚʳʡ ʄʠʥʫʩ ʧʠʪʘʥʠʷ (-) 

ɾʝʣʪʳʡ ʂʦʥʪʘʢʪʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ  

ʨʝʣʝ (ʅɿ) ʈʦʟʦʚʳʡ 

ʌʠʦʣʝʪʦʚʳʡ ʎʝʧʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ  

ʚʩʢʨʳʪʠʷ (ɹʃ) ʏʸʨʥʳʡ 

ɿʝʣʸʥʳʡ ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ (ɼʂ) 

ʉʠʥʠʡ RS-485 çɺè 

ʂʨʘʩʥʳʡ RS-485 çAè 

ʉʝʨʳʡ ɸʢʪʠʚʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ Bluetooth 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʟʚʝʱʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʘʪʴ 

ʥʘ ʧʨʦʚʦʜ çɼʂè (ʟʝʣʸʥʳʡ) ʚʳʭʦʜʥʦʛʦ ʢʘʙʝʣʷ ʥʘʧʨʷʞʝʥʠʝ ʦʪ 10 ʜʦ 30 ɺ, ʥʘ 

ʚʨʝʤʷ ʥʝ ʤʝʥʝʝ 1 ʩ. 

ʅʘ ʨʠʩʫʥʢʝ 9.1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʦʢʘ ʛʨʦʟʦʟʘʱʠʪʳ çɹɻʨ-6è ʠ ʙʣʦʢʘ ʧʠʪʘʥʠʷ çɹʇʋï15ï0,15è.  

 

 
ʈʠʩʫʥʦʢ  9.1 ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʦʢʘ 

ʛʨʦʟʦʟʘʱʠʪʳ çɹɻʨ-6è. 
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ɺ ʪʘʙʣʠʮʝ 9.2 ʧʨʠʚʝʜʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʤʝʨʘ ʧʦʜʟʦʥʳ ʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʠʟʚʝʱʘʪʝʣʷ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʜʟʦʥʘ. 

   

ʊʘʙʣʠʮʘ 9.2. 

ʅʦʤʝʨ ʧʦʜʟʦʥʳ 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʠʟʚʝʱʘʪʝʣʷ, 

ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʜʟʦʥʘ 

1 0-2,5 ʤ 

2 2,5-5 ʤ 

3 5-7,5 ʤ 

4 7,5-10 ʤ 

5 10-12,5 ʤ 

6 12,5-15 ʤ 

7 15-17,5 ʤ 

8 17,5-20 ʤ 

9 20-22,5 ʤ 

10 22,5-25 ʤ 

11 25-27,5 ʤ 

12 27,5-30 ʤ 
 

ʇʨʠʤʝʯʘʥʠʝ ï ɿʥʘʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʫʢʘʟʘʥʳ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ, ʬʘʢʪʠʯʝʩʢʠ ʨʘʩʩʪʦʷʥʠʷ ʤʦʛʫʪ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʫʢʘʟʘʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʟʘʚʦʜʩʢʦʡ 

ʨʝʛʫʣʠʨʦʚʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʚʣʠʷʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʠ ʥʘʣʠʯʠʝʤ ʦʪʨʘʞʘʶʱʠʭ ʧʨʝʜʤʝʪʦʚ ʚ ʟʦʥʝ ʦʙʥʘʨʫʞʝʥʠʷ. 

 

9.2 ʆʛʨʘʥʠʯʝʥʠʝ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

çʉɸʅʂʎʀʆʅʀʈʆɺɸʅʅʓʍ ʇʈʆʍʆɼʆɺè, ʪ.ʝ. ʦʪʢʣʶʯʝʥʠʝ ʧʦʜʟʦʥʳ,  

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ.  

ɽʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʜʟʦʥʘ ʦʪʢʣʶʯʝʥʘ, ʪʦ ʠʟʚʝʱʘʪʝʣʴ ʥʝ 

ʬʦʨʤʠʨʫʝʪ  ʪʨʝʚʦʞʥʦʝ ʠʟʚʝʱʝʥʠʝ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ɿʆ ʚ ʜʘʥʥʦʤ ʤʝʩʪʝ. 

ɺʅʀʄɸʅʀɽ!  ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʠʟʚʝʱʘʪʝʣʷ 

ʠʟʙʝʛʘʡʪʝ ʫʩʪʘʥʦʚʢʠ ʥʝʦʧʨʘʚʜʘʥʥʦ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ!  

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʚʢʣʶʯʘʡʪʝ 

ʪʦʣʴʢʦ ʪʝ ʧʦʜʟʦʥʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʧʦ ʪʘʢʪʠʢʝ ʧʨʠʤʝʥʝʥʠʷ 

ʠʟʚʝʱʘʪʝʣʷ.  
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10 ʅɸʉʊʈʆʁʂɸ ʀɿɺɽʑɸʊɽʃʗ ʉ ʇʆʄʆʑʔʖ ʂʆʄʇʔʖʊɽʈɸ 

 

10.1 ʅʘʩʪʨʦʡʢʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ  

ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ  ʠʟʚʝʱʘʪʝʣʷ  - ʟʘʜʘʚʘʪʴ ʩʣʦʞʥʫʶ ʟʦʥʫ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʢʘʞʜʦʡ ʧʦʜʟʦʥʝ,  ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʪʴ 

ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʠ ʰʫʤʘ.  

ʇʦʜʢʣʶʯʝʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʢ ʢʦʤʧʴʶʪʝʨʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʤ ʢʘʙʝʣʝʤ  USB A-USB B. ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʨʘʟʲʸʤʫ ʠʥʪʝʨʬʝʡʩʘ 

USB ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ ʢʨʳʰʢʫ 6 (ʨʠʩʫʥʦʢ 6.1). 

 ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʟʚʝʱʘʪʝʣʝʤ ʩ ʢʦʤʧʴʶʪʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ -  ʫʩʪʘʥʦʚʢʘ ɺʠʨʪʫʘʣʴʥʦʛʦ COM-ʧʦʨʪʘ ʠ ʫʩʪʘʥʦʚʢʘ 

ʇʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʟʚʝʱʘʪʝʣʝʤ. 

 

10.2 ʋʩʪʘʥʦʚʢʘ ɺʠʨʪʫʘʣʴʥʦʛʦ COM-ʧʦʨʪʘ. 

 

ɿʘʛʨʫʟʠʪʝ ʘʨʭʠʚ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘ ʢʦʤʧʴʶʪʝʨ. 

ʇʦʜʢʣʶʯʠʪʴ ʠʟʚʝʱʘʪʝʣʴ USB ʢʘʙʝʣʝʤ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʧʦʜʘʪʴ ʧʠʪʘʥʠʝ ʥʘ 

ʠʟʚʝʱʘʪʝʣʴ. ʂʦʤʧʴʶʪʝʨ ʦʧʨʝʜʝʣʠʪ ʪʠʧ USB ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʧʨʦʩʠʪ 

ʫʩʪʘʥʦʚʠʪʴ ʜʨʘʡʚʝʨ, ʜʣʷ ʵʪʦʛʦ ʧʨʦʠʟʚʝʜʠʪʝ ʜʝʡʩʪʚʠʷ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʘʤ 10.1-

10.4. 
 

 

ʈʠʩʫʥʦʢ 10.1 
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ʈʠʩʫʥʦʢ 10.2 

 

ɺ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʧʦʠʩʢʘ ʠ ʫʩʪʘʥʦʚʢʠ ʚʳʙʝʨʠʪʝ ʧʘʧʢʫ COM-PORT.  
 

 

ʈʠʩʫʥʦʢ 10.3 
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ʈʠʩʫʥʦʢ 10.4 

 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɻʦʪʦʚʦè ʦʙʦʨʫʜʦʚʘʥʠʝ ʛʦʪʦʚʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʘ ɺʠʨʪʫʘʣʴʥʦʛʦ COM-ʧʦʨʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʟʥʘʪʴ 

ʝʛʦ ʥʦʤʝʨ. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʷʝʤ ʜʝʡʩʪʚʠʷ ʇʋʉʂŸʅɸʉʊʈʆʁʂɸŸʇɸʅɽʃʔ 

ʋʇʈɸɺʃɽʅʀʗŸʉʀʉʊɽʄɸŸʆɹʆʈʋɼʆɺɸʅʀɽŸɼʀʉʇɽʏɽʈ 

ʋʉʊʈʆʁʉʊɺŸʇʆʈʊʓ (COM ʠ LPT) ŸUSB SERIAL PORT ʠ ʩʯʠʪʳʚʘʝʤ 

ʟʥʘʯʝʥʠʝ. 

 

10.3 ʋʩʪʘʥʦʚʢʘ ʇʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʟʚʝʱʘʪʝʣʝʤ. 

 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʦʤʧʴʶʪʝʨ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ 

çConfig_FM_Series_setup vX.XX.exeè. 
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ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʬʘʡʣʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʦʷʚʠʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ 

 

ʈʠʩʫʥʦʢ 10.5 

ʉʣʝʜʫʷ ʠʥʩʪʨʫʢʮʠʷʤ ʠʥʩʪʘʣʣʷʪʦʨʘ ʚʳʧʦʣʥʠʪʴ ʫʩʪʘʥʦʚʢʫ ʧʨʦʛʨʘʤʤʳ: 

 

ʈʠʩʫʥʦʢ 10.6 
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ʈʠʩʫʥʦʢ 10.7 

 

 

ʈʠʩʫʥʦʢ 10.8 

 

ʅʘ ʵʪʦʤ ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʚʝʨʰʝʥʘ. 
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ʅʘʞʤʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʥʘ ʟʥʘʯʦʢ ConfigMaster ʠ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ 

ʉɺʆʁʉʊɺɸ. ʆʪʢʨʦʡʪʝ ʚʢʣʘʜʢʫ ʉʆɺʄɽʉʊʀʄʆʉʊʔ. ʀ ʫʙʝʜʠʪʝʩʴ ʯʪʦ 

ʫʩʪʘʥʦʚʣʝʥʘ çʛʘʣʦʯʢʘè ʚ ʧʫʥʢʪʝ çɺʳʧʦʣʥʷʪʴ ʵʪʫ ʧʨʦʛʨʘʤʤʫ ʦʪ ʠʤʝʥʠ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘè.  

 

10.4 ʈʘʙʦʪʘ ʠʟʚʝʱʘʪʝʣʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ. 

ʇʦʜʢʣʶʯʠʪʴ ʠʟʚʝʱʘʪʝʣʴ ʢ ʢʦʤʧʴʶʪʝʨʫ ʩ ʧʦʤʦʱʴʶ USB ʢʘʙʝʣʷ (ʠʣʠ ʧʦ 

ʠʥʪʝʨʬʝʡʩʫ RS-485), ʧʦʜʘʪʴ ʥʘ ʠʟʚʝʱʘʪʝʣʴ ʧʠʪʘʥʠʝ. ɿʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ 

çConfig FM Seriesè ʩ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ ʢʦʤʧʴʶʪʝʨʘ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ 

ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʧʦʠʩʢʘ ʠʟʚʝʱʘʪʝʣʝʡ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 

10.9. 

 

 
ʈʠʩʫʥʦʢ 10.9 

 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʨʫʯʥʦʛʦ ʧʦʠʩʢʘ ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 

10.10, ʛʜʝ ʩʣʝʜʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʢʘʟʘʪʴ ʥʦʤʝʨ COM-ʇʦʨʪʘ ʠ ʣʦʛʠʯʝʩʢʦʡ 

ʥʦʤʝʨ. 
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ʈʠʩʫʥʦʢ. 10.10 

 

ʇʨʠ ʚʳʙʦʨʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠʟʚʝʱʘʪʝʣʝʡ ʧʦʠʩʢ ʥʘʯʠʥʘʝʪʩʷ ʩʨʘʟʫ.   

 

ɽʩʣʠ ʧʦʠʩʢ ʟʘʚʝʨʰʠʣʩʷ ʥʝʫʜʘʯʥʦ, ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ ʧʠʪʘʥʠʷ 

ʠʟʚʝʱʘʪʝʣʷ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʢ ʇʂ. 

ɽʩʣʠ ʠʟʚʝʱʘʪʝʣʴ ʥʘʡʜʝʥ, ʪʦ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟʚʝʱʘʪʝʣʷ ʩ 

ʢʦʤʧʴʶʪʝʨʦʤ ʥʘʯʠʥʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  
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ʈʠʩʫʥʦʢ 10.11 
 

ʈʘʙʦʯʝʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤ r  ʦʪʦʙʨʘʞʘʝʪ ʫʨʦʚʥʠ ʩʠʛʥʘʣʘ ʠ ʧʦʤʝʭ ʚ ʢʘʞʜʦʡ 

ʧʦʜʟʦʥʝ, ʯʪʦ  ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ  ʨʘʙʦʪʫ ʠʟʚʝʱʘʪʝʣʷ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʤʝʥʷʶʱʠʤʩʷ ʧʦ ʚʳʩʦʪʝ ʩʪʦʣʙʠʢʦʤ 

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʘ ʩʪʦʣʙʠʢ ʩʠʛʥʘʣʘ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʘʩʥʳʤ. ʇʦʨʦʛ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʠʥʝʡ ʣʠʥʠʝʡ ʥʘ ʩʪʦʣʙʠʢʘʭ ʧʦʜʟʦʥ. 

ʇʦʣʝ çʃʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨè ʩʣʫʞʠʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʣʦʛʠʯʝʩʢʦʛʦ ʥʦʤʝʨʘ ʠʟʚʝʱʘʪʝʣʷ. ɼʣʷ ʩʤʝʥʳ ʣʦʛʠʯʝʩʢʦʛʦ ʥʦʤʝʨʘ ʧʨʦʩʪʦ 

ʚʳʙʝʨʠʪʝ ʠʟ ʩʧʠʩʢʘ ʥʦʚʳʡ ʣʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨ ï ʨʠʩʫʥʦʢ 10.12. 
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ʈʠʩʫʥʦʢ 10.12 

 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ 

çʛʘʣʦʯʢʫè ʚ ʧʦʣʝ çʅʘʩʪʨʦʡʢʘè.  

ʈʘʙʦʯʝʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʧʨʠʤʝʪ  ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 10.13. 
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ʈʠʩʫʥʦʢ 10.13 

 

ɿʘʚʦʜʩʢʘʷ ʥʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 50% 

ʚʳʩʦʪʳ ʩʪʦʣʙʮʘ. 

ʂʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠè ʩʣʫʞʠʪ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ  ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ,  ʘ ʢʥʦʧʢʘ çɺʦʟʚʨʘʪ ʢ ʟʘʚʦʜʩʢʠʤ 

ʥʘʩʪʨʦʡʢʘʤè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʚʦʜʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠʟʚʝʱʘʪʝʣʷ. 

ʉʠʛʥʘʣ ʚ ʧʦʜʟʦʥʘʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʧʦʤʝʭ (ʰʫʤʦʚ). ʇʨʠʯʠʥʦʡ ʵʪʠʭ ʧʦʤʝʭ 

ʤʦʞʝʪ ʙʳʪʴ  ʥʝʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʭʨʘʥʷʝʤʦʤʫ ʫʯʘʩʪʢʫ: ʚʳʩʦʢʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʢʦʣʝʙʣʶʱʠʝʩʷ ʧʨʝʜʤʝʪʳ,  ʤʦʱʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʠʟʚʝʱʘʪʝʣʝʡ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʯʘʩʪʦʪʥʦʡ ʣʠʪʝʨʦʡ ʠ ʜʨ. 

ʋʨʦʚʝʥʴ ʧʦʤʝʭ, ʧʨʝʚʳʰʘʶʱʠʡ ʧʦ ʚʝʣʠʯʠʥʝ 20% ʚʳʩʦʪʳ ʩʪʦʣʙʮʘ, ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ 

ʤʝʨʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʤʝʭ. 

ʅʘʩʪʨʦʡʢʫ ʠʟʚʝʱʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʶʪ 2 ʦʧʝʨʘʪʦʨʘ. 

ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʝ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ, ʢʨʦʤʝ ʦʧʝʨʘʪʦʨʘ, 

ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʦʭʦʜʳ. 
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ʇʝʨʚʳʡ ʦʧʝʨʘʪʦʨ ʜʝʣʘʝʪ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʦʭʦʜʳ  ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʢʘʞʜʦʡ ʧʦʜʟʦʥ rʨʫʙʝʞʘ, ʘ ʚʪʦʨʦʡ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ  ʨʝʛʫʣʷʪʦʨʦʚ 

çʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴè ʜʦʙʠʚʘʝʪʩʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʙʳʣ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʤ ʚʦ ʚʩʝʭ ʧʦʜʟʦʥʘʭ ʠ ʩʦʩʪʘʚʣʷʣ  90é100 % ʚʳʩʦʪʳ ʩʪʦʣʙʮʘ.  

ʂʦʥʪʨʦʣʴʥʳʝ ʧʨʦʭʦʜʳ ʜʝʣʘʡʪʝ  ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ 

(0,3é8 ʤ/ʩ).  

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʨʦʚʝʥʴ ʧʦʤʝʭ ʚ ʣʶʙʦʡ ʧʦʜʟʦʥʝ ʥʝ 

ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʧʦ ʚʝʣʠʯʠʥʝ 20 % ʚʳʩʦʪʳ ʩʪʦʣʙʮʘ. 

ʇʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʧʦʤʝʭ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʤʝʭʠ ʦʪ ʢʘʯʘʶʱʠʭʩʷ 

ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʙʝʟʚʝʪʨʝʥʥʦʡ ʧʦʛʦʜʝ 

ʠ ʧʦʷʚʣʷʪʴʩʷ ʧʨʠ ʚʝʪʨʝ. 

ʋʩʪʘʥʦʚʠʪʝ ʪʨʝʙʫʝʤʫʶ ʜʣʠʥʫ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʤʝʩʪʘ 

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʧʨʦʭʦʜʦʚ, ʫʙʨʘʚ çʛʘʣʦʯʢʠè, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʟʦʥʘʭ. 

ɺʅʀʄɸʅʀɽ! ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʠʟʚʝʱʘʪʝʣʷ 

ʠʟʙʝʛʘʡʪʝ ʫʩʪʘʥʦʚʢʠ ʥʝʦʧʨʘʚʜʘʥʥʦ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ! 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʚʢʣʶʯʘʡʪʝ ʪʦʣʴʢʦ ʪʝ 

ʧʦʜʟʦʥʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʧʦ ʪʘʢʪʠʢʝ ʧʨʠʤʝʥʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ. 

ɽʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʜʟʦʥʘ ʦʪʢʣʶʯʝʥʘ, ʪʦ ʠʟʚʝʱʘʪʝʣʴ ʥʝ ʬʦʨʤʠʨʫʝʪ  

ʪʨʝʚʦʞʥʦʝ ʠʟʚʝʱʝʥʠʝ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʜʘʥʥʦʤ ʤʝʩʪʝ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʥʘʩʪʨʦʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴ 

ʥʘʩʪʨʦʡʢʠè ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʠʟʚʝʱʘʪʝʣʷ. ʇʦʩʣʝ ʯʝʛʦ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʡʜʝʪ ʚ ʨʝʞʠʤ çʈʘʙʦʪʘè ʠ ʚʩʧʣʳʚʝʪ ʥʘʜʧʠʩʴ çʇʘʨʘʤʝʪʨʳ ʩʦʭʨʘʥʝʥʳè. 

ʏʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʢ ʟʘʚʦʜʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɺʦʟʚʨʘʪ ʢ 

ʟʘʚʦʜʩʢʠʤ ʥʘʩʪʨʦʡʢʘʤè. 

ɼʣʷ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʟʚʝʱʘʪʝʣʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩ RS-485. 

ʀʥʪʝʨʬʝʡʩ RS-485 ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʦʤʧʴʶʪʝʨʫ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʠʥʪʝʨʬʝʡʩʘ. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ ʧʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʤʫ 

ʟʘʢʘʟʫ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩ ʠʟʚʝʱʘʪʝʣʝʤ ʯʝʨʝʟ RS-485 ʧʦʣʥʦʩʪʴʶ  ʘʥʘʣʦʛʠʯʝʥ 

ʨʘʙʦʪʝ ʯʝʨʝʟ USB ʢʘʙʝʣʴ. 
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11. ʅɸʉʊʈʆʁʂɸ ʀɿɺɽʑɸʊɽʃʗ ʉ ʇʆʄʆʑʔʖ ANDROIDï 

ʋʉʊʈʆʁʉʊɺ. 

 

11.1 ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʟʚʝʱʘʪʝʣʝʤ. 

ʋʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

1. ɿʘʧʫʩʪʠʪʴ Play ʄʘʨʢʝʪ, ʥʘʙʨʘʪʴ ʚ ʩʪʨʦʢʝ ʧʦʠʩʢʘ çFM UNIè. ʅʘʞʘʪʴ 

ʢʥʦʧʢʫ çʋʩʪʘʥʦʚʠʪʴè (ʪʦʣʴʢʦ ʝʩʣʠ Android ï ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʢʣʶʯʝʥʦ ʢ ʩʝʪʠ 

ʠʥʪʝʨʥʝʪ). ʅʘ ʵʪʦʤ ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʚʝʨʰʝʥʘ. 

2. ʉʢʘʯʘʪʴ APK ï ʬʘʡʣ ʩ ʩʘʡʪʘ http://forteza.ru/. ɼʣʷ ʫʩʪʘʥʦʚʢʠ 

ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ: ʟʘʧʠʩʘʪʴ APK ï ʬʘʡʣ çFM UNI.apkè ʥʘ Android ï 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʟʘʧʫʩʪʠʪʴ ʝʛʦ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʬʘʡʣʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ çʋʩʪʘʥʦʚʠʪʴè ʠ ʜʦʞʜʠʪʝʩʴ ʟʘʚʝʨʰʝʥʠʷ ʫʩʪʘʥʦʚʢʠ. ʅʘʞʤʠʪʝ ʥʘ 

ʢʥʦʧʢʫ çɻʦʪʦʚʦè. ʅʘ ʵʪʦʤ ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʚʝʨʰʝʥʘ. 

ʇʨʦʛʨʘʤʤʘ ʫʥʠʚʝʨʩʘʣʴʥʘ ʠ ʨʘʙʦʪʘʝʪ ʩ ʣʶʙʳʤʠ ʨʘʟʨʝʰʝʥʠʷʤʠ ʵʢʨʘʥʘ, 

ʢʘʢ ʩ ʧʣʘʥʰʝʪʘʤʠ, ʪʘʢ ʠ ʩ ʪʝʣʝʬʦʥʘʤʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ Android. 

 

11.2 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʠʟʚʝʱʘʪʝʣʶ. 

ɿʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ FM UNI ï ʨʠʩʫʥʦʢ 11.1. 

 
ʈʠʩʫʥʦʢ 11.1 

 

ɿʜʝʩʴ ɺʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʪʠʧ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʟʚʝʱʘʪʝʣʶ, ʘ ʪʘʢʞʝ 

ʩʤʝʥʠʪʴ ʷʟʳʢ. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʠʟʚʝʱʘʪʝʣʶ ʚʦʟʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

ʧʨʦʚʦʜʥʳʤ (ʯʝʨʝʟ USB) ʠ ʙʝʩʧʨʦʚʦʜʥʳʤ (Bluetooth). 
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11.3 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʠʟʚʝʱʘʪʝʣʶ ʯʝʨʝʟ USB. 

ʄʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ  ʨʝʞʠʤ OTG. 
ʇʦʜʘʡʪʝ ʥʘ ʠʟʚʝʱʘʪʝʣʴ ʧʠʪʘʥʠʝ, ʟʘʪʝʤ ʩʥʠʤʠʪʝ ʢʨʳʰʢʫ ʣʶʯʢʘ 

ʠʟʚʝʱʘʪʝʣʷ ʠ ʧʦʜʢʣʶʯʠʪʝ ʢʘʙʝʣʴ USB ʚ ʨʘʟʲʝʤ. ʅʘ ʜʨʫʛʦʡ ʢʦʥʝʮ ʢʘʙʝʣʷ USB 

ʧʦʜʢʣʶʯʠʪʝ OTG ʢʘʙʝʣʴ ï ʨʠʩʫʥʦʢ 11.2.  

 
ʈʠʩʫʥʦʢ 11.2 

ʈʘʟʲʝʤ MicroUSB ʧʦʜʢʣʶʯʠʪʝ ʢ ʤʦʙʠʣʴʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʧʦʩʣʝ ʯʝʛʦ 

ʚʳʙʝʨʠʪʝ ʪʠʧ ʧʦʜʢʣʶʯʝʥʠʷ çUSBè. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ï ʨʠʩʫʥʦʢ 

11.3. 

 
ʈʠʩʫʥʦʢ 11.3 
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ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʦʜʢʣʶʯʠʪʴʩʷè, ʧʦʩʣʝ ʯʝʛʦ ʚʩʧʣʳʚʝʪ ʨʘʟʨʝʰʝʥʠʝ ʥʘ 

ʜʦʩʪʫʧ ʢ USB ʫʩʪʨʦʡʩʪʚʫ ï ʨʠʩʫʥʦʢ 11.4.  

 
ʈʠʩʫʥʦʢ 11.4 

 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʩʦʦʙʱʝʥʠʷ çʅʝʪ ʧʦʜʢʣʶʯʝʥʥʳʭ USB ʫʩʪʨʦʡʩʪʚè ʩʣʝʜʫʝʪ 

ʧʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ USB ï ʢʘʙʝʣʷ ʠ ʥʘʣʠʯʠʝ ʧʠʪʘʥʠʷ ʥʘ ʠʟʚʝʱʘʪʝʣʝ. 

ʅʘʞʤʠʪʝ çɼʘè. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʢʥʦʧʢʘ çʇʦʜʢʣʶʯʠʪʴʩʷè 

ʠʟʤʝʥʠʪ ʥʘʜʧʠʩʴ ʥʘ çʅʘʯʘʪʴ ʦʙʤʝʥè - ʨʠʩʫʥʦʢ 11.5.  

 
ʈʠʩʫʥʦʢ 11.5 

ʅʘʞʤʠʪʝ ʝʸ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʛʨʘʤʤʘ ʟʘʧʫʩʪʠʪʩʷ. ʇʝʨʝʡʜʠʪʝ ʢ ʧʫʥʢʪʫ 11.5. 
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11.4 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʠʟʚʝʱʘʪʝʣʶ ʯʝʨʝʟ Bluetooth. 

ʇʦʜʘʡʪʝ ʥʘ ʠʟʚʝʱʘʪʝʣʴ ʧʠʪʘʥʠʝ ʠ ʧʦʜʢʣʶʯʠʪʝ ʩʝʨʳʡ ʧʨʦʚʦʜ çBluetoothè 

ʥʘ ç+è ʧʠʪʘʥʠʷ (Bluetooth ʤʦʜʫʣʴ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʥʦʤ 

ʩʝʨʦʤ ʧʨʦʚʦʜʝ çBluetoothè ʢ ç+è ʧʠʪʘʥʠʷ) ʠ ʚʳʙʝʨʠʪʝ ʪʠʧ ʧʦʜʢʣʶʯʝʥʠʷ 

çBluetoothè. Bluetooth ʥʘ Android ï ʫʩʪʨʦʡʩʪʚʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʠʪʩʷ ʠ 

ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ï ʨʠʩʫʥʦʢ 11.6. 

 
ʈʠʩʫʥʦʢ 11.6 

 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʦʠʩʢ ʫʩʪʨʦʡʩʪʚè,  ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʥʸʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ - ʨʠʩʫʥʦʢ 11.7. 

 
ʈʠʩʫʥʦʢ 11.7 

 

 ʇʦ ʟʘʚʝʨʰʝʥʠʠ  ʧʦʠʩʢʘ ʚʳʙʝʨʠʪʝ ʠʟ ʩʧʠʩʢʘ ʫʩʪʨʦʡʩʪʚʦ, ʢʣʠʢʥʫʚ ʥʘ ʥʝʛʦ - 

ʨʠʩʫʥʦʢ 11.8.  

 
ʈʠʩʫʥʦʢ 11.8 

 

ʆʪʢʨʦʝʪʩʷ  ʨʘʙʦʯʝʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ. ɽʩʣʠ ʥʠ ʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝ 

ʥʘʡʜʝʥʦ, ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʧʠʪʘʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʧʨʦʚʦʜʘ 

çBluetoothè. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʅʘʯʘʪʴ ʦʙʤʝʥè, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʛʨʘʤʤʘ 

ʟʘʧʫʩʪʠʪʩʷ. 
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11.5 ʈʘʙʦʪʘ ʩ ʧʨʦʛʨʘʤʤʦʡ FM UNI . 

ʈʘʙʦʯʝʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ï ʨʠʩʫʥʦʢ 11.9. 

 
ʈʠʩʫʥʦʢ 11.9 

 

ʇʨʦʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪ ʫʨʦʚʥʠ ʩʠʛʥʘʣʘ ʠ ʧʦʤʝʭ ʚ ʧʦʜʟʦʥʘʭ, 

ʧʝʨʝʢʣʶʯʘʪʝʣʠ  ʜʣʷ ʧʝʨʝʚʦʜʘ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ çʅʘʩʪʨʦʡʢʘè ʠʣʠ çʈʘʙʦʪʘè. 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʚ ʢʘʞʜʦʡ ʧʦʜʟʦʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʤʝʥʷʶʱʠʤʩʷ ʧʦ 

ʚʳʩʦʪʝ ʩʪʦʣʙʠʢʦʤ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʘ ʩʪʦʣʙʠʢ ʩʠʛʥʘʣʘ 

ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʩʥʳʤ. ʇʦʨʦʛ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʝʣʝʥʦʡ ʣʠʥʠʝʡ ʥʘ ʩʪʦʣʙʠʢʘʭ 

ʧʦʜʟʦʥ ʠ ʚ ʯʠʩʣʦʚʦʡ ʬʦʨʤʝ ʥʘʜ ʥʠʤʠ. 

ʂʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴ ʧʘʨʘʤʝʪʨʳè ʩʣʫʞʠʪ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ  ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ. 

ʇʦʣʝ çʃʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨè ʩʣʫʞʠʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʣʦʛʠʯʝʩʢʦʛʦ ʥʦʤʝʨʘ ʠʟʚʝʱʘʪʝʣʷ. ɼʣʷ ʩʤʝʥʳ ʣʦʛʠʯʝʩʢʦʛʦ ʥʦʤʝʨʘ ʧʨʦʩʪʦ 

ʚʳʙʝʨʠʪʝ ʠʟ ʩʧʠʩʢʘ ʥʦʚʳʡ ʣʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨ ï ʨʠʩʫʥʦʢ 11.10. ʇʦʩʣʝ 
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ʫʩʧʝʰʥʦʡ ʩʤʝʥʳ ʣʦʛʠʯʝʩʢʦʛʦ ʥʦʤʝʨʘ ʚʩʧʣʳʚʝʪ ʥʘʜʧʠʩʴ çʃʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨ 

ʠʟʤʝʥʝʥè. 

 
ʈʠʩʫʥʦʢ 11.10 

 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ  

çʛʘʣʦʯʢʫè ʚ ʧʦʣʝ çʅʘʩʪʨʦʡʢʘè. ʈʘʙʦʯʝʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʧʨʠʤʝʪ ʚʠʜ, 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 11.11. 
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ʈʠʩʫʥʦʢ 11.11 

 

ɿʘʚʦʜʩʢʘʷ ʥʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 50% 

ʚʳʩʦʪʳ ʩʪʦʣʙʮʘ. 

ʉʠʛʥʘʣ ʚ ʧʦʜʟʦʥʘʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʧʦʤʝʭ (ʰʫʤʦʚ). ʇʨʠʯʠʥʦʡ ʵʪʠʭ ʧʦʤʝʭ ʤʦʞʝʪ 

ʙʳʪʴ  ʥʝʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʭʨʘʥʷʝʤʦʤʫ ʫʯʘʩʪʢʫ: ʚʳʩʦʢʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʢʦʣʝʙʣʶʱʠʝʩʷ ʧʨʝʜʤʝʪʳ,  ʤʦʱʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʠʟʚʝʱʘʪʝʣʝʡ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʯʘʩʪʦʪʥʦʡ ʣʠʪʝʨʦʡ ʠ ʜʨ. 

ʋʨʦʚʝʥʴ ʧʦʤʝʭ, ʧʨʝʚʳʰʘʶʱʠʡ ʧʦ ʚʝʣʠʯʠʥʝ 20% ʚʳʩʦʪʳ ʩʪʦʣʙʮʘ, 

ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ 

ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʤʝʭ. 

ʅʘʩʪʨʘʠʚʘʶʪ ʠʟʚʝʱʘʪʝʣ ɹ2 ʦʧʝʨʘʪʦʨʘ. 


