
   

Å  ʇʦʜʰʠʧʥʠʢʠ TOPLINE 
ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʣʶʙʳʭ 
ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ  
 
ɺʢʣʶʯʘʝʪ 4 ʛʨʫʧʧʳ 
ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʦʚ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ ʚ 
ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʷʭ. 

    

Å ʇʦʜʰʠʧʥʠʢʠ ʚʳʩʦʢʦʡ   
  ʪʦʯʥʦʩʪʠ, ʠʟʛʦʪʦʚʣʝʥʳ        
  ʥʘ ʟʘʚʦʜʝ ʘʚʠʘʮʠʦʥʥʦʡ   
  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ

ʈʘʜʠʘʣʴʥʦ-ʫʧʦʨʥʳʝ 
ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʠ ʩ 
ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ ʜʦ 
280ʤʤ  71900 / 7000 / 7200

ɼʦʩʪʫʧʥʳ ʚ ʚʝʨʩʠʷʭ:

- ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ (ML)  
- ɺʳʩʦʢʘ  ̫ʩʢʦʨʦʩʪ  ɹʠ   
 ʛʝʨʤʝʪʠʯʥʦʩʪ  ɹ(MLE) 
- ɻʠʙʨʠʜʳ, ʩ ʢʝʨʘʤʠʯʝʩʢʠʤʠ  
 ʰʘʨʠʢʘʤʠ (CH) 
- ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʠ   
 ʛʠʙʨʠʜʳ (MLCH)  
- ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ,   
 ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʠ ʛʠʙʨʠʜʳ  
 (MLECH) 
ɻʠʙʨʠʜʥʳʝ ʚʝʨʩʠʠ ʠʤʝʶʪ 
ʙʦʣʴʰʫʶ ʞʝʩʪʢʦʩʪʴ, 
ʫʣʫʯʰʝʥʥʳʝ ʩʢʦʨʦʩʪʥʳʝ 
ʢʘʯʝʩʪʚʘ ʠ ʩʨʦʢ ʩʣʫʞʙʳ ʚ 4 
ʨʘʟʘ ʜʦʣʴʰʝ, ʯʝʤ ʦʙʳʯʥʳʝ 
ʢʦʥʩʪʨʫʢʮʠʠ.

ʆʙʨʘʙʦʪʢʘ 
ʧʦʚʝʨʭʥʦʩʪʝʡ  

Å  ʌʦʩʬʘʪʠʨʦʚʘʥʠʝ  ʠ 
ʤʝʜʥʘʷ ʤʝʪʘʣʣʠʟʘʮʠʷ: 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʦʨʨʦʟʠʠ 

Å   ʄʝʪʘʣʣʠʟʘʮʠʷ ʠʣʠ 
ʢʝʨʘʤʠʯʝʩʢʠʝ ʪʝʣʘ ʢʘʯʝʥʠʷ: 
ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ

Å  ɸʟʦʪʠʨʦʚʘʥʠʝ (ʫʢʨʝʧʣʝʥʠʝ 
ʧʦʚʝʨʭʥʦʩʪʝʡ)

ʉʧʝʮʠʘʣʴʥʳʝ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʜʰʠʧʥʠʢʠ
ʕʪʘ ʧʨʦʜʫʢʮʠʷ ʦʧʝʨʝʞʘʝʪ ʙʫʜʫʱʝʝ ʧʦʜʰʠʧʥʠʢʦʚ: ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʬʫʥʢʮʠʷʤ, ʩʧʦʩʦʙʘʤ 
ʩʤʘʟʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʉʨʝʜʠ ʧʨʝʠʤʫʱʝʩʪʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ: 
ʚʦʟʤʦʞʥʦʩʪʴ ʥʦʚʳʭ ʧʨʠʤʝʥʝʥʠʡ ʠ ʦʙʣʝʛʯʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʫʜʣʠʥʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ.

ʀʥʪʝʛʨʘʮʠʷ  
ʤʝʭʘʥʠʯʝʩʢʦʡ 
ʩʨʝʜʳ  

Å  ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ 
ʧʦʜʰʠʧʥʠʢʘ ʩ ʬʫʥʢʮʠʝʡ 
ʪʠʧʘ ʪʨʘʥʩʤʠʩʩʠʠ (ʟʫʙʯʘʪʘʷ 
ʧʝʨʝʜʘʯʘ,  ʩʘʪʝʣʣʠʪé) 

Å ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ  
  ʜʣʷ ʫʩʣʦʚʠʡ, ʢʦʛʜʘ       
  ʢʣʘʩʩʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ  
  ʥʝʚʦʟʤʦʞʥʘ. 

ʊʚʝʨʜʳʡ ʩʤʘʟʦʯʥʳʡ 
ʤʘʪʝʨʠʘʣ

Å  Lubsolid - ʪʚʝʨʜʳʝ ʩʤʘʟʦʯʥʳʝ 
ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 
ʚ ʦʩʦʙʦ ʩʣʦʞʥʳʭ ʤʝʭʘʥʠʟʤʘʭ 
ʠ ʧʨʦʮʝʩʩʘʭ: ʢʦʣʝʙʘʥʠʷ, 
ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ, ʚ 
ʫʩʣʦʚʠʷʭ ʚʘʢʫʫʤʘ, ʥʠʟʢʠʭ 
ʪʝʤʧʝʨʘʪʫʨé 

Å  ʉʨʦʢ ʩʣʫʞʙʳ ʧʦʜʰʠʧʥʠʢʦʚ 
ʫʚʝʣʠʯʝʥ ʚ 20 ʨʘʟ

ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʜʰʠʧʥʠʢʠ, ʜʣʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ
ɼʚʝ ʛʘʤʤʳ, ʧʨʠʥʠʤʘʶʱʠʝ ʚʩʝ ʚʘʰʠ ʚʳʟʦʚʳ: MACHLINE ï ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʜʣʷ ʚʘʰʠʭ 
ʩʪʘʥʢʦʚ ʠ TOPLINE - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʰʠʧʥʠʢʦʚ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.
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SNR - Ȼɜɚɐɟɖɢɔɫ ɐɗɫ 
ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ 
ɛɜɔɘɑəɑəɔɫ

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ



Ȼɚɐɤɔɛəɔɖɔ: ɔəɐɔɎɔɐɟɌɗɨəɧɕ 
ɛɚɐɡɚɐ ɐɗɫ ɗɪɍɚɏɚ ɛɜɔɘɑəɑəɔɫ

ʈʘʜʠʘʣʴʥʳʝ 
ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʠ  

ʆʜʥʦʨʷʜʥʳʝ 
600/ 6000, 6200, 6300, 6400 /
16000 / 61800, 61900 /  
62200, 62300, 63000 / 
S6000.2RS, S6200.2RS, S6300.2RS 
(ʥʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ)
ɼʚʫʭʨʷʜʥʳʝ  
4200, 4300

ʈʘʜʠʘʣʴʥʦ-ʫʧʦʨʥʳʝ 
ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʠ     

ʆʜʥʦʨʷʜʥʳʝ: 7200, 7300
ʩ ʯʝʪʳʨʝʭʪʦʯʝʯʥʳʤ
ʢʦʥʪʘʢʪʦʤ:  QJ300
ɼʚʫʭʨʷʜʥʳʝ ʦʪʢʨʳʪʳʝ: 3200, 3300 
ɼʚʫʭʨʷʜʥʳʝ ʟʘʱʠʱʝʥʥʳʝ (ZZ) 
ʠʣʠ ʛʝʨʤʝʪʠʯʥʳʝ (EE): 5200, 5300

ʉʬʝʨʠʯʝʩʢʠʝ 
ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢʠ

Å  ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʝʨʠʠ, 
 - ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ: + 18%, 
-  ʉʨʦʢ ʩʣʫʞʙʳ: + 75%  

21300 / 22200, 22300 / 23000, 
23100, 23200 / 24000, 24100 

 ʂʦʥʠʯʝʩʢʠʝ 
ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢʠ    

30200, 30300 / 31000, 31300 /
32000, 32200, 32200B, 32300, 
32300B / 33000, 33100, 33200

 ʋʧʦʨʥʳʝ
ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʠ       

51100, 51200, 51300, 51400

ʋʧʦʨʥʳʝ 
ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢʠ     

Å ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʩʝʨʠʷ    
  29300, 29400E

ʉʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ 
ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʠ

1200, 1300 / 2200, 2300 /
11200, 11300

ʄʘʩʪʝʨʩʪʚʦ - ʵʪʦ ʤʠʥʠʤʫʤ: ʥʘʰʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦʜʰʠʧʥʠʢʠ ʦʪʚʝʯʘʶʪ ʩʘʤʳʤ ʩʪʨʦʛʠʤ ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ ʠ ʠʩʧʦʣʴ-
ʟʫʶʪ ʚʳʛʦʜʫ ʠʟ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʩʜʝʣʘʥʥʦʛʦ ʥʘʰʠʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ.

ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʜʰʠʧʥʠʢʠ

ɺʠʙʨʘʮʠʦʥʥʳʝ ʧʨʠʤʝʥʝʥʠʷ EF800
Å  ʄʦʥʦʣʠʪʥʳʡ ʩʝʧʘʨʘʪʦʨ ʠʟ ʣʘʪʫʥʠ, 

ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʩʝʧʘʨʘʪʦʨʘ ʥʘ 
ʪʝʣʘʭ ʢʘʯʝʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ ʤʦʥʪʘʞʘ 
(ʜʦʧʫʩʢ ʥʘ ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ), 
ʩʧʝʮʠʘʣʴʥʳʡ ʨʘʜʠʘʣʴʥʳʡ ʟʘʟʦʨ.

Å ʉʬʝʨʠʯʝʩʢʠʡ ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢ,  
 22300: ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʜʦ 170 ʤʤ

ʎʠʣʠʥʜʨʠʯʝʩʢʠʝ 
ʨʦʣʠʢʦʧʦʜʰʠʧʥʠʢʠ      

N,  NJ, NU, NUP 200 - 300 -
2200 - 2300 / NJ, NU 400 



ʇʦʜʰʠʧʥʠʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʜʠʪʩʷ ʪʘʤ, ʛʜʝ 
ʝʛʦ ʥʝ ʚʠʜʥʦ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʦʥ ʠʛʨʘʝʪ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ, ʘ ʠʥʦʛʜʘ ʠ ʞʠʟʥʝʥʥʦ  
ʚʘʞʥʫʶ  ʨʦʣʴ. ʊʘʢʘʷ ʦʯʝʚʠʜʥʦ ʧʨʦʩʪʘʷ 
ʬʫʥʢʮʠʷ, ʢʘʢ ʚʨʘʱʝʥʠʝ, ʩʢʨʳʚʘʝʪ ʙʦʣʴʰʫʶ 
ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʣʦʞʥʦʩʪʴ.
ɸʥʘʣʠʟ ʠ ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʛʣʫʙʦʢʦʝ ʟʥʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, 
ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ - ʚʩʝ ʵʪʦ 
ʷʚʣʷʝʪʩʷ  çʢʫʣ ʪɹʫʨʦʡ ʠʟʛʦʪʦʚʠʪʝʣʷè, ʢʦʪʦʨʫʶ 
SNR ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢ ʚʘʰʠʤ ʫʩʣʫʛʘʤ. ʅʘʰʘ 
ʧʦʣʠʪʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʚ ʙʫʜʫʱʝʝ: ʥʘʭʦʜʠʪʴ 
ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʨʘʟʚʠʚʘʪʴ ʠ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 
ʧʦʜʰʠʧʥʠʢʦʚ. SNR ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʤʳ 
ʫʚʝʨʝʥʳ, ʯʪʦ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ ʤʦʞʥʦ 
ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʧʫʪʝʤ ʢʨʦʧʦʪʣʠʚʦʡ ʨʘʙʦʪʳ.
ʄʳ ʩʪʘʨʘʝʤʩʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʘʰʠʤ 
ʦʞʠʜʘʥʠʷʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʢʘʯʝʩʪʚʝʥʥʦʝ 
ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʥʪʘʢʪʦʚ.

ȹɌɤ ɚɛɧɞ -
ɏɌɜɌəɞɔɫ ɖɌɣɑɝɞɎɌ

ɹʳʩʪʨʝʝ, ʜʘʣʴʰʝ, ʚʳʰʝ:
ʇʦʜʰʠʧʥʠʢʠ SNR ʧʨʠʥʠʤʘʶʪ ʣʶʙʦʡ ʚʳʟʦʚ
ɺ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʡ  ʨʝʧʫʪʘʮʠʶ SNR ʩʦʟʜʘʚʘʣʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʧʦʜʰʠʧʥʠʢʠ. ʆʜʥʘʢʦ, ʧʨʦʜʫʢʮʠʷ 
ʢʦʤʧʘʥʠʠ SNR ʜʦʢʘʟʘʣʘ ʩʚʦʝ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚ ʜʨʫʛʠʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʘʵʨʦʢʦʩʤʦʥʘʚʪʠʢʠ.
 
   Å  ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ: ʂʦʤʧʘʥʠʷ SNR ʙʦʣʝʝ 20 ʣʝʪ ʧʦʩʪʘʚʣʷʝʪ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʦʝʟʜʦʚ TGV ʣʠʥʠʡ. ʉ ʧʦʜʰʠʧʥʠʢʘʤʠ SNR ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʤʠʨʦʚʦʡ ʨʝʢʦʨʜ 
ʩʢʦʨʦʩʪʠ - 574,8 ʢʤ/ʯʘʩ.

 
   Å ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʇʦʜʰʠʧʥʠʢʠ SNR ʧʨʠʟʥʘʥʳ ʚʦ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʨʘʩʣʷʭ - ʪʝʢʩʪʠʣʴʥʦʡ,  
 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ, ʤʝʪʘʣʣʫʨʛʠʠ, ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ, ʩʪʨʦʠʪʝʣʴʥʦʡ,   
 ʧʠʱʝʚʦʡ ʠ ʪ.ʜ.

   Å ɸʵʨʦʢʦʩʤʦʥʘʚʪʠʢʘ: ʉʘʤʳʡ ʙʦʣʴʰʦʡ ʚ ʤʠʨʝ ʘʚʠʘʣʘʡʥʝʨ ɸ380 ʠ  ʝʚʨʦʧʝʡʩʢʠʡ ʩʧʫʪʥʠʢ ɸʨʠʘʥ 5 ï ʵʪʦ 
 ʣʠʰʴ ʜʚʘ ʧʨʠʤʝʨʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʛʨʘʤʤ, ʛʜʝ SNR ʚʦʧʣʦʱʘʝʪ ʩʚʦʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ    
 ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʞʠʟʥʴ.

   Å ɸʚʪʦʤʦʙʠʣʠ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 8 ʠʟ 10 ʥʘʠʙʦʣʝʝ ʧʨʦʜʘʚʘʝʤʳʭ ʚ ɽʚʨʦʧʝ ʘʚʪʦʤʦʙʠʣʝʡ ʦʩʥʘʱʝʥʳ 
 ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ SNR ʧʦʜʰʠʧʥʠʢʘʤʠ ASB (Active Sensor Bearing), ʷʚʣʷʶʱʠʤʠʩʷ ʦʪʨʘʩʣʝʚʳʤ   
 ʩʪʘʥʜʘʨʪʦʤ ʚ ʤʠʨʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 




