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ʅʘʩʪʨʦʡʢʘ ʩʝʨʚʦʧʨʠʚʦʜʘ ʯʝʨʝʟ ʮʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ 

ʇʘʨʘʤʝʪʨʳ ʩʦʝʜʠʥʝʥʠʷ 

ʉʦʝʜʠʥʝʥʠʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

 ʉʢʦʨʦʩʪʴ: 115200 ʙʦʜ 

 8 ʙʠʪ ʜʘʥʥʳʭ 

 1 ʩʪʦʧʦʚʳʡ ʙʠʪ 

 ʅʝʪ ʙʠʪʦʚ ʯʝʪʥʦʩʪʠ 

 ʅʝʪ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʤ 

ɸʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ 

ʋʩʪʨʦʡʩʪʚʦ ʉʧʦʩʦʙ ʚʳʙʦʨʘ ʘʜʨʝʩʘ 

MoviServo  ɸʜʨʝʩ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʝ ʩ ʯʝʪʳʨʴʤʷ 
ʧʦʟʠʮʠʷʤʠ (Adr). ɸʜʨʝʩ ʦʪ 0 ʜʦ 15 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 
ʧʝʨʝʢʣʶʯʘʪʝʣʷʭ ʢʘʢ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ. ʉʦʩʪʦʷʥʠʝ ON 
(ʥʠʞʥʝʝ ʧʦʣʦʞʝʥʠʝ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʜʠʥʠʯʥʦʤʫ ʟʥʘʯʝʥʠʶ 
ʨʘʟʨʷʜʘ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʩ ʥʦʤʝʨʦʤ 1 ʩʦʦʪʚʝʪʩʪʚʫʝʤ 
ʤʣʘʜʰʝʤʫ ʨʘʟʨʷʜʫ. ɸʜʨʝʩ ʩʯʠʪʳʚʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʠ 
ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʘʜʨʝʩʘ 
ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʠ ʚʳʢʣʶʯʠʪʴ ʠ 
ʚʢʣʶʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ. 
ʇʨʠʤʝʨ: ʇʝʨʝʢʣʶʯʘʪʝʣʠ 4-3-2-1 ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧʦʣʦʞʝʥʠʷ 
ON-OFF-ON-OFF (ʚʥʠʟ-ʚʚʝʨʭ-ʚʥʠʟ-ʚʚʝʨʭ). ʕʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʦʠʯʥʦʤʫ ʯʠʩʣʫ 10102 ʠʣʠ ʜʝʩʷʪʠʯʥʦʤʫ 
ʯʠʩʣʫ 8*1+4*0+2*1+1*0 = 1010 

MoviServo Enforced  ɸʜʨʝʩ ʬʠʢʩʠʨʦʚʘʥ ʠ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1 

 
 
 
ʇʨʠʤʝʯʘʥʠʝ 

ʋʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʠʤʝʪʴ ʪʦʣʴʢʦ ʘʜʨʝʩʘ ʦʪʣʠʯʥʳʝ ʦʪ 0. ʅʫʣʝʚʦʡ ʘʜʨʝʩ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚʩʝʤʠ 
ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʰʠʥʝ. 
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ʇʨʦʪʦʢʦʣ Modbus  

ʇʦʜʜʝʨʞʠʚʘʝʤʳʡ ʨʝʞʠʤ ï Modbus RTU. ʋʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʣʦʛʠʯʝʩʢʠʡ 
ʥʘʙʦʨ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʘʤʷʪʠ: 

 ʈʝʛʠʩʪʨʳ ʯʪʝʥʠʷ (Input registers) 

 ʈʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ (Holding registers) 

 ʂʦʥʪʘʢʪʦʨʳ (Coils) 

 ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ (Descreet inputs) 
ʕʪʠ ʵʣʝʤʝʥʪʳ ʨʘʟʣʠʯʘʶʪʩʷ ʘʜʨʝʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʜʚʫʭʙʘʡʪʥʳʤʠ 
ʙʝʟʟʥʘʢʦʚʳʤʠ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ. ɼʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʫʩʪʨʦʡʩʪʚʝ 
1000-65535. ɺʩʷ ʨʘʙʦʪʘ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ ʵʪʠʭ 
ʵʣʝʤʝʥʪʦʚ ʧʘʤʷʪʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʘʪʴ ʟʘʧʨʦʩ ʥʘ 
ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʦʨʤʘʪʘ. ʊʘʢ ʩʦʩʪʘʚʣʝʥʥʳʡ ʟʘʧʨʦʩ ʥʘʟʳʚʘʝʪʩʷ 
PDU-ʬʨʝʡʤ. ɼʘʣʝʝ ʦʥ ʧʦʤʝʱʘʝʪʩʷ ʚ ʟʘʧʨʦʩ (ALU), ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʨʦʪʦʢʦʣʘ ʥʘ 
ʢʦʪʦʨʦʤ ʦʩʥʦʚʘʥ modbus. ɼʣʷ RTU ʫʩʪʨʦʡʩʪʚ, ʪ.ʝ. ʫʩʪʨʦʡʩʪʚ ʨʘʙʦʪʘʶʱʠʭ ʯʝʨʝʟ 
ʢʘʥʘʣʳ RS-232/485 ʚ ʙʠʥʘʨʥʦʤ ʨʝʞʠʤʝ, ʵʪʦʪ ʟʘʧʨʦʩ ʥʘʟʳʚʘʝʪʩʷ RTU-ʬʨʝʡʤ. 

RTU ʬʨʝʡʤ 

ɺ RTU ʨʝʞʠʤʝ ʩʦʦʙʱʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʥʪʝʨʚʘʣʘ ʪʠʰʠʥʳ ʨʘʚʥʦʛʦ ʚʨʝʤʝʥʠ 
ʧʝʨʝʜʘʯʠ 3.5 ʩʠʤʚʦʣʦʚ ʧʨʠ ʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ. ʇʝʨʚʳʤ ʧʝʨʝʜʘʝʪʩʷ ʘʜʨʝʩ 
ʫʩʪʨʦʡʩʪʚʘ. ɺʩʣʝʜ ʟʘ ʧʦʩʣʝʜʥʠʤ ʧʝʨʝʜʘʚʘʝʤʳʤ ʩʠʤʚʦʣʦʤ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʠʥʪʝʨʚʘʣ 
ʪʠʰʠʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 3.5 ʩʠʤʚʦʣʦʚ. ʅʦʚʦʝ ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ 
ʥʘʯʠʥʘʪʴʩʷ ʧʦʩʣʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ. 
ʌʨʝʡʤ ʩʦʦʙʱʝʥʠʷ ʧʝʨʝʜʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ. ɽʩʣʠ ʠʥʪʝʨʚʘʣ ʪʠʰʠʥʳ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 1.5 ʩʠʤʚʦʣʘ ʚʦʟʥʠʢ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʬʨʝʡʤʘ, ʧʨʠʥʠʤʘʶʱʝʝ 
ʫʩʪʨʦʡʩʪʚʦ ʟʘʢʘʥʯʠʚʘʝʪ ʧʨʠʝʤ ʩʦʦʙʱʝʥʠʷ ʠ ʩʣʝʜʫʶʱʠʡ ʙʘʡʪ ʙʫʜʝʪ ʚʦʩʧʨʠʥʷʪ ʢʘʢ 
ʥʘʯʘʣʦ ʩʣʝʜʫʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʥʦʚʦʝ ʩʦʦʙʱʝʥʠʝ ʥʘʯʥʝʪʩʷ ʨʘʥʴʰʝ 3.5 ʠʥʪʝʨʚʘʣʘ, 
ʧʨʠʥʠʤʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʚʦʩʧʨʠʤʝʪ ʝʛʦ ʢʘʢ ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʩʦʦʙʱʝʥʠʷ. 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʦʰʠʙʢʘ ʠʟ-ʟʘ ʥʝʩʦʚʧʘʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ. ʊʠʧʠʯʥʳʡ 
ʬʨʝʡʤ ʩʦʦʙʱʝʥʠʷ ʧʦʢʘʟʘʥ ʥʠʞʝ. 
 
ʩʪʘʨʪ ʘʜʨʝʩ ʬʫʥʢʮʠʷ ʜʘʥʥʳʝ CRC ʢʦʥʝʮ 

ʦʞʠʜʘʥʠʝ 8 ʙʠʪ 8 ʙʠʪ N ʙʠʪ 16 ʙʠʪ ʦʞʠʜʘʥʠʝ 

 
ɸʜʨʝʩ ï ʵʪʦ ʯʠʩʣʦ ʚ ʜʠʘʧʘʟʦʥʝ 1-247, ʟʘʚʠʩʠʪ ʦʪ ʵʢʟʝʤʧʣʷʨʘ ʫʩʪʨʦʡʩʪʚʘ. ɸʜʨʝʩ 0 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚʩʝʤʠ 
ʫʩʪʨʦʡʩʪʚʘʤʠ. ɼʣʷ ʧʦʜʩʯʝʪʘ CRC ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ CRC16, 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʜʦʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ modbus. 

ʆʪʚʝʪ ʫʩʪʨʦʡʩʪʚʘ 

ʋʩʪʨʦʡʩʪʚʦ ʩʦʦʙʱʘʝʪ ʦ ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʠ ʠʣʠ ʦ ʧʨʦʠʟʦʰʝʜʰʝʡ ʦʰʠʙʢʝ. 
ɺʦʟʚʨʘʱʘʝʤʳʡ ʦʪʚʝʪ ʦʙ ʫʩʧʝʰʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʠʤʝʝʪ ʪʘʢʫʶ ʞʝ ʩʪʨʫʢʪʫʨʫ, ʢʘʢ ʠ 
ʟʘʧʨʦʩ. 
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ʆʪʯʝʪ ʦʙ ʦʰʠʙʢʝ 

ɺ ʩʣʫʯʘʝ ʦʰʠʙʢʠ ʢ ʥʦʤʝʨʫ ʬʫʥʢʮʠʠ ʧʨʠʙʘʚʣʷʝʪʩʷ 0x80. 
 
ɸʜʨʝʩ ʬʫʥʢʮʠʷ ʢʦʜ CRC 

8 ʙʠʪ 0x80 + ʬʫʥʢʮʠʷ 8 ʙʠʪ 16 ʙʠʪ 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʬʫʥʢʮʠʠ 

 01 Read Coils (ʏʪʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʪʘʢʪʦʨʘ) 

 02 Read Discrete Inputs (ʏʪʝʥʠʝ ʟʥʘʯʝʥʠʷ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʘ) 

 03 Read Holding Registers (ʏʪʝʥʠʝ ʨʝʛʠʩʪʨʘ ʭʨʘʥʝʥʠʷ) 

 04 Read Input Register (ʏʪʝʥʠʝ ʨʝʛʠʩʪʨʘ ʯʪʝʥʠʷ) 

 05 Write Single Coil (ɿʘʧʠʩʴ ʟʥʘʯʝʥʠʷ ʢʦʥʪʘʢʪʦʨʘ) 

 06 Write Single Register (ɿʘʧʠʩʴ ʨʝʛʠʩʪʨʘ) 

 15 (0x0F) Write Multiple Coils (ɿʘʧʠʩʴ ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʝʥʠʡ ʢʦʥʪʘʢʪʦʨʦʚ) 

 16 (0x10) Write Multiple Regs (ɿʘʧʠʩʴ ʥʝʩʢʦʣʴʢʠʭ ʨʝʛʠʩʪʨʦʚ) 

ɸʜʨʝʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ Modbus ʘʜʨʝʩʘ ʨʝʛʠʩʪʨʦʚ ʟʘʜʘʶʪʩʷ ʚ ʘʜʨʝʩʥʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ (data model) ʦʪ 1 ʜʦ 65535.  ʕʪʦ ʘʜʨʝʩʥʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʛʠʩʪʨʦʚ ʚ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ. ʇʨʠ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʝʨʝʜʘʯʝ ʧʘʢʝʪʘ ʘʜʨʝʩʘ ʧʨʝʜʩʪʘʚʣ̫ ʪʁʩ̫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ PDU (ʦʪ 
0 ʜʦ 65534). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʧʦʣɹʟʦʚʘʥʠʠ ʙʠʙʣʠʦʪʝʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʁ ʝɦʡ 
ʩʪʘʥʜʘʨʪʫ Modbus ʩʣʝʜʫʝʪ ʦʙʨʘɦ ʘʪɹʩ̫ ʢ ʨʝʛʠʩʪʨʘʤ ʧʦ ʘʜʨʝʩʘʤ, ʫʢʘʟʘʥʥr ʤ ʚ 
ʨʫʢʦʚʦʜʩʪʚʝ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʢʝʪʘ ñʚʨʫʯʥʫʁò ʩʣʝʜʫʝʪ ʠʩʧʦʣɹʟʦʚʘʪɹ ʘʜʨʝʩʘ, 
ʦʪʣʠʯʘʁ ʠɦʝʩ̫ ʥʘ ʝʜʠʥʠʮʫ (ʘʜʨʝʩ ʨʝʛʠʩʪʨʘ = ʘʜʨʝʩ ʨʝʛʠʩʪʨʘ ʚ ʦʧʠʩʘʥʠʠ - 1). 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ modbus: 

 (ʨʫʩ.) www.ksoftware.ru/files/books/Ports/Modbus(Rus).Doc 

 (ʘʥʛʣ.) http://www.modbus.org/tech.php 

 (ʘʥʛʣ.) http://freemodbus.berlios.de/ 
  

http://www.ksoftware.ru/files/books/Ports/Modbus(Rus).Doc
http://www.modbus.org/tech.php
http://freemodbus.berlios.de/
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ʆʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʦʚ 

ʉʪʨʫʢʪʫʨʘ ʦʧʠʩʘʥʠʷ ʨʝʛʠʩʪʨʘ 

ʆʧʠʩʘʥʠʝ ʉʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʘ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʅʦʤʝʨ ɼʝʩʷʪʠʯʥʳʡ ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ 
ʊʠʧ ʊʠʧ ʨʝʛʠʩʪʨʘ 
ʊʠʧ ʜʘʥʥʳʭ ʊʠʧ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʨʝʛʠʩʪʨʝ 
ɿʥʘʯʝʥʠʷ ɹʝʟʦʧʘʩʥʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʨʝʛʠʩʪʨ 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ɿʥʘʯʝʥʠʝ ʟʘʚʦʜʩʢʦʡ ʥʘʩʪʨʦʡʢʠ ʨʝʛʠʩʪʨʘ 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ ʚ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ. ʇʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ 
ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʝʤʳʭ ʨʝʛʠʩʪʨʦʚ ʙʫʜʫʪ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʠʟ 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ. ʅʝ ʩʦʭʨʘʥʷʝʤʳʝ ʨʝʛʠʩʪʨʳ ʙʫʜʫʪ 
ʠʤʝʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ 

 

ʊʠʧʳ ʨʝʛʠʩʪʨʦʚ 

ʊʠʧ ʨʝʛʠʩʪʨʘ ʌʫʥʢʮʠʷ ʯʪʝʥʠʷ ʌʫʥʢʮʠʷ ʟʘʧʠʩʠ 

Input  (04) Read Input Registers ʈʝʛʠʩʪʨ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 
Holding  (03) Read Holding Register (06) Write Single Register 

 

ʊʠʧʳ ʜʘʥʥʳʭ 

ʊʠʧ ʜʘʥʥʳʭ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ r

ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ ʜʣʠʥʦʡ 16 ʙʠʪ. ʇʝʨʚʳʤ 
ʧʝʨʝʜʘʝʪʩʷ ʩʪʘʨʰʠʡ ʙʘʡʪ 

0x0001 = 1  

0x0000 = 0  

0x0100 = 256  

ʎʝʣʦʝ ʩʦ ʟʥʘʢʦʤ ʎʝʣʦʝ ʩʦ ʟʥʘʢʦʤ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ 
ʢʦʜʝ ʜʣʠʥʦʡ 16 ʙʠʪ. ʇʝʨʚʳʤ ʧʝʨʝʜʘʝʪʩʷ 
ʩʪʘʨʰʠʡ ʙʘʡʪ 

0x0001 = 1  

0x8000 = - 32768  

0x7fff = 32768  

0xffff = - 1 

ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
(32 ʙʠʪʘ) 

ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ ʜʣʠʥʦʡ 32 ʙʠʪʘ. 
ʍʨʘʥʠʪʩʷ ʚ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 
ʨʝʛʠʩʪʨʘʭ. ɺ ʧʝʨʚʦʤ ʨʝʛʠʩʪʨʝ ʭʨʘʥʠʪʩʷ 
ʤʣʘʜʰʝʝ ʩʣʦʚʦ 

0x00000001 = 1  

0x000186 a0 = 100000  

 

ʎʝʣʦʝ ʩʦ ʟʥʘʢʦʤ 
(32 ʙʠʪʘ) 

ʎʝʣʦʝ ʩʦ ʟʥʘʢʦʤ ʜʣʠʥʦʡ 32 ʙʠʪʘ. 
ʍʨʘʥʠʪʩʷ ʚ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 
ʨʝʛʠʩʪʨʘʭ. ɺ ʧʝʨʚʦʤ ʨʝʛʠʩʪʨʝ ʭʨʘʥʠʪʩʷ 
ʤʣʘʜʰʝʝ ʩʣʦʚʦ 

0x00000001 = 1  

0x000186 a0 = 100000  

0xfffe7960 = - 100000  

ɼʨʦʙʥʦʝ ʯʠʩʣʦ ʩ 
ʬʠʢʩʠʨʦʚʘʥʥʦʡ 
ʪʦʯʢʦʡ ʚ ʬʦʨʤʘʪʝ 
Qx 

ɼʨʦʙʥʦʝ, ʟʥʘʢʦʚʦʝ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ 
ʢʦʜʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ ʜʣʠʥʦʡ 16 
ʙʠʪ. ɼʨʦʙʥʘʷ ʯʘʩʪʴ ʜʣʠʥʦʡ x ʙʠʪ. 
ʇʝʨʚʳʤ ʧʝʨʝʜʘʝʪʩʷ ʩʪʘʨʰʠʡ ʙʘʡʪ 

Q8:  

 0x 0100  = 1  

 0x ff00  = - 1 

Q15:  

 0x 4000  = 0.5  

 0x c000  = - 0.5  
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ʈʝʛʠʩʪʨʳ ʦʙʱʝʡ ʥʘʩʪʨʦʡʢʠ ʧʨʠʚʦʜʘ 

ʆʛʨʘʥʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʪʦʢʘ 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʪʦʢʘ. 
ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ [ʘʤʧʝʨ]. 

ʅʦʤʝʨ 1050 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 1 õ 20 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 10 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʂʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ ʵʥʢʦʜʝʨʘ ʥʘ ʦʙʦʨʦʪ 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʝʨʝʩʯʝʪʝ ʧʦʢʘʟʘʥʠʡ ʵʥʢʦʜʝʨʘ ʠʟ 
ʝʜʠʥʠʮ ʠʤʧʫʣʴʩʦʚ ʚ ʝʜʠʥʠʮʳ ʦʙʦʨʦʪʦʚ. 
ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ [ʠʤʧʫʣʴʩ]. 

ʅʦʤʝʨ 1051 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 1 õ 1000 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 1000 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʀʥʚʝʨʪʠʨʦʚʘʥʠʝ ʵʥʢʦʜʝʨʘ 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʧʦʟʚʦʣʷʝʪ ʠʥʚʝʨʪʠʨʦʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʵʥʢʦʜʝʨʘ. 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ, ʢʦʛʜʘ ʚʘʣ ʜʚʠʛʘʪʝʣʷ ʠ 
ʵʥʢʦʜʝʨ ʚʨʘʱʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʅʦʤʝʨ 1052 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 1 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʀʥʚʝʨʪʠʨʦʚʘʥʠʝ ʐʀʄ 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ 
ʜʚʠʛʘʪʝʣʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ, ʢʦʛʜʘ 
ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʪʯʠʢʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʋʩʪʘʥʦʚʢʘ ʜʘʥʥʦʛʦ 
ʨʝʛʠʩʪʨʘ ʚ 1 ʵʢʚʠʚʘʣʝʥʪʘ ʧʝʨʝʩʪʘʥʦʚʢʠ ʧʦʣʶʩʦʚ ʜʚʠʛʘʪʝʣʷ ʚ 
ʩʠʣʦʚʦʤ ʨʘʟʲʝʤʝ 

ʅʦʤʝʨ 1053 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 1 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 
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ʆʛʨʘʥʠʯʝʥʠʝ ʐʀʄ 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʫʶ 
ʜʚʠʛʘʪʝʣʶ. 
ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ [0-1000]. 

 1000 ï ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʷ 

 0 ï ʧʦʣʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ 

 500 ï ʥʘ ʜʚʠʛʘʪʝʣʴ ʧʝʨʝʜʘʝʪʩʷ ʥʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʅʦʤʝʨ 1054 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 1000 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 1000 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʉʤʝʱʝʥʠʝ ʐʀʄ 

ʆʧʠʩʘʥʠʝ ʉʤʝʱʝʥʠʝ ʐʀʄ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʟʦʥʳ 
ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʥʫʣʷ.  
ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ [0-100]. 

 0 ï ʥʝʪ ʩʤʝʱʝʥʠʷ 

 100 ï ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʐʀʄ ʧʨʠʙʘʚʣʷʝʪʩʷ 100, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1/10 ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʟʘʧʦʣʥʝʥʠʷ 

ʅʦʤʝʨ 1055 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 100 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʅʘʩʪʨʦʡʢʘ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ 1 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʮʠʬʨʦʚʳʤ 
ʚʭʦʜʦʤ 1. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ ï ʥʠʟʢʠʡ 

 0 ï ʚʭʦʜ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

 1 ï ʧʨʝʜʝʣ ʬʦʨʚʦʨʜʘ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʫʨʦʚʥʝ ʜʚʠʛʘʪʝʣʴ ʥʝ 
ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

 2 ï ʧʨʝʜʝʣ ʨʝʚʝʨʩʘ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʫʨʦʚʥʝ ʜʚʠʛʘʪʝʣʴ ʥʝ 
ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

 3 ï ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʝ. ʂ ʣʦʛʠʯʝʩʢʦʤʫ ʚʭʦʜʫ ʧʦʜʢʣʶʯʝʥ 
ʧʨʠʝʤʥʠʢ ʩʠʛʥʘʣʘ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ 
ñʈʝʛʠʩʪʨʳ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷò) 

ʅʦʤʝʨ 1056 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 3 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 
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ʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘ. ʉʝʤʝʡʩʪʚʦ MoviServo. ɺʝʨʩʠʷ ʇʆ 0.8. 

ʅʘʩʪʨʦʡʢʘ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ 2 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʮʠʬʨʦʚʳʤ 
ʚʭʦʜʦʤ 2. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ ï ʥʠʟʢʠʡ 

 0 ï ʚʭʦʜ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

 1 ï ʧʨʝʜʝʣ ʬʦʨʚʦʨʜʘ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʫʨʦʚʥʝ ʜʚʠʛʘʪʝʣʴ ʥʝ 
ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

 2 ï ʧʨʝʜʝʣ ʨʝʚʝʨʩʘ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʫʨʦʚʥʝ ʜʚʠʛʘʪʝʣʴ ʥʝ 
ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʅʦʤʝʨ 1057 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 2 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʅʘʩʪʨʦʡʢʘ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ 3 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʮʠʬʨʦʚʳʤ 
ʚʭʦʜʦʤ 3. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ ï ʥʠʟʢʠʡ 

 0 ï ʚʭʦʜ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

 1 ï ʧʨʝʜʝʣ ʬʦʨʚʦʨʜʘ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʫʨʦʚʥʝ ʜʚʠʛʘʪʝʣʴ ʥʝ 
ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

 2 ï ʧʨʝʜʝʣ ʨʝʚʝʨʩʘ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʫʨʦʚʥʝ ʜʚʠʛʘʪʝʣʴ ʥʝ 
ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʅʦʤʝʨ 1058 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 2 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʅʘʩʪʨʦʡʢʘ ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʘ 1 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʮʠʬʨʦʚʳʤ 
ʚʳʭʦʜʦʤ 1. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʘ ï ʥʠʟʢʠʡ 

 0 ï ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

 1 ï ʠʥʜʠʢʘʮʠʷ ʨʘʙʦʪʳ. ɸʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʙʦʪʝ ʨʝʛʫʣʷʪʦʨʘ ʠ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʦʚ 
ʜʚʠʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

 2 ï ʠʥʜʠʢʘʮʠʷ ʧʝʨʝʛʨʫʟʢʠ 
ʅʦʤʝʨ 1059 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 2 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

  



 
 

ʄʦʚʠʢʦʤ É 2009 9 
ʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘ. ʉʝʤʝʡʩʪʚʦ MoviServo. ɺʝʨʩʠʷ ʇʆ 0.8. 

ʅʘʩʪʨʦʡʢʘ ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʘ 2 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʮʠʬʨʦʚʳʤ 
ʚʳʭʦʜʦʤ 2. ɸʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʘ ï ʥʠʟʢʠʡ 

 0 ï ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

 1 ï ʀʥʜʠʢʘʮʠʷ ʨʘʙʦʪʳ. ɸʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʙʦʪʝ ʨʝʛʫʣʷʪʦʨʘ ʠ ʢʦʥʪʨʦʣʝ ʧʘʨʘʤʝʪʨʦʚ 
ʜʚʠʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

 2 ï ʀʥʜʠʢʘʮʠʷ ʧʝʨʝʛʨʫʟʢʠ 
ʅʦʤʝʨ 1060 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 2 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʆʛʨʘʥʠʯʝʥʠʝ ʫʩʢʦʨʝʥʠʷ 

ʆʧʠʩʘʥʠʝ ʈʝʛʠʩʪʨ ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ. 
ʆʛʨʘʥʠʯʝʥʠʝ ʫʩʢʦʨʝʥʠʷ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʨʝʛʫʣʷʪʦʨʘ 
ʩʢʦʨʦʩʪʠ. 
ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ [ʦʙ/(ʤʠʥĀʩʝʢ)]. 

ʅʦʤʝʨ 1061 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 10 õ 60000 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 30000 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 
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ʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘ. ʉʝʤʝʡʩʪʚʦ MoviServo. ɺʝʨʩʠʷ ʇʆ 0.8. 

ʈʝʛʠʩʪʨʳ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ 

ʉʪʨʫʢʪʫʨʘ ʨʝʛʫʣʷʪʦʨʘ 

 

ʀʩʪʦʯʥʠʢ 

ʫʧʨʘʚʣʝʥʠ̫

ʆʙʨʘʙʦʪʢʘ

ʢʦʤʘʥʜr
ʈʝʛʫʣ̫ʪʦʨ ʄ

ɼʘʪʯʠʢ 

ʦʙʨʘʪʥʦʡ 

ʩʚ̫ʟʠ

ʆʙʨʘʙʦʪʢʘ

ʦʙʨʘʪʥʦʡ ʩʚ̫ʟʠ

ʈʝʛʠʩʪʨ

çʀʩʪʦʯʥʠʢ ʫʧʨʘʚʣʝʥʠ̫è
ʂʦʤʘʥʜʘ ʐʀʄ

ʈʝʛʠʩʪʨ

çʆʙʨʘʪʥʘ̫ ʩʚ̫ʟɹè

 
 

ʀʩʪʦʯʥʠʢʦʤ ʢʦʤʘʥʜʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʚ ʨʝʛʠʩʪʨʝ ñʀʩʪʦʯʥʠʢ ʫʧʨʘʚʣʝʥʠʷò 
ʤʦʞʝʪ ʙʳʪʴ: 

 ʮʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ (ʢʦʤʘʥʜʘ ʟʘʜʘʝʪʩʷ ʨʝʛʠʩʪʨʦʤ ñʂʦʤʘʥʜʘò); 

 ʧʦʪʝʥʮʠʦʤʝʪʨ 1 (ʢʦʤʘʥʜʘ ʟʘʜʘʝʪʩʷ ʧʦʚʦʨʦʪʦʤ ʧʦʪʝʥʮʠʦʤʝʪʨʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ 

ʢʦ ʚʭʦʜʘʤ pot1+ ʠ pot1-); 

 ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ (ʢʦʤʘʥʜʘ ʟʘʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ). 

ʇʦʩʣʝ ʩʯʠʪʳʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʤʘʥʜʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʛʦ ʦʙʨʘʙʦʪʢʘ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ 
ʦʪ ʠʩʪʦʯʥʠʢʘ ʠ ʥʘʩʪʨʦʡʢʠ. 

 ɼʣʷ ʮʠʬʨʦʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ï ʦʙʨʘʙʦʪʢʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. 

 ɼʣʷ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʧʨʦʠʟʚʦʜʷʪʩʷ: ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʠ 

ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʦʡ. 

 

ʂʦʤʘʥʜʘ

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʦʪʝʥʮʠʦʤʝʪʨʘ

ʄʠʥʠʤʘʣɹʥʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ

ʄʘʢʩʠʤʘʣɹʥʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ

0

ʄʘʩh ʪʘʙ

ʧʦʪʝʥʮʠʦʤʝʪʨʘ

ʄʘʩh ʪʘʙʠʨʦʚʘʥʠʝ

ʂʦʤʘʥʜʘ

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʦʪʝʥʮʠʦʤʝʪʨʘ
ʄʠʥʠʤʘʣɹʥʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ

ʄʘʢʩʠʤʘʣɹʥʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ

0

ʄʘʩh ʪʘʙ

ʧʦʪʝʥʮʠʦʤʝʪʨʘ

-(ʄʘʩh ʪʘʙ

ʇʦʪʝʥʮʠʦʤʝʪʨʘ)

ʎʝʥʪʨʦʚʘʥʠʝ

 

ʂʦʤʘʥʜʘ

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʦʪʝʥʮʠʦʤʝʪʨʘ

ʄʠʥʠʤʘʣɹʥʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ

ʄʘʢʩʠʤʘʣɹʥʦʝ

ʩʦʧʨʦʪʠʚʣʝʥʠʝ0

-(ʄʘʩh ʪʘʙ

ʇʦʪʝʥʮʠʦʤʝʪʨʘ)

ʀʥʚʝʨʪʠʨʦʚʘʥʠʝ

 

 ɼʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʧʨʦʠʟʚʦʜʷʪʩʷ: ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠ ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʦʡ. ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʜʣʷ 

ʧʦʪʝʥʮʠʦʤʝʪʨʘ. 
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ʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘ. ʉʝʤʝʡʩʪʚʦ MoviServo. ɺʝʨʩʠʷ ʇʆ 0.8. 

ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʟʘʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʚ ʨʝʛʠʩʪʨʝ ñʆʙʨʘʪʥʘʷ ʩʚʷʟʴò. 

 ʕʥʢʦʜʝʨ. ʎʠʬʨʦʚʦʡ ʠʥʢʨʝʤʝʥʪʥʳʡ ʜʘʪʯʠʢ. ʇʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʝ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. 

 ʇʦʪʝʥʮʠʦʤʝʪʨ 2. ʇʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ. ʀʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʦʨʦʪʦʚ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʥʦʛʦʦʙʦʨʦʪʥʦʛʦ ʧʦʪʝʥʮʠʦʤʝʪʨʘ. 

ɿʥʘʯʝʥʠʷ, ʩʯʠʪʘʥʥʳʝ ʩ ʜʘʪʯʠʢʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ. 

 ɼʣʷ ʵʥʢʦʜʝʨʘ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʧʦʣʦʞʝʥʠʷ ʠʟ ʝʜʠʥʠʮ [ʠʤʧʫʣʴʩʦʚ/ʤʠʥ] ʠ 

[ʠʤʧʫʣʴʩʦʚ] ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʝʜʠʥʠʮʳ [ʦʙʦʨʦʪʦʚ/ʤʠʥ] ʠ [ʦʙʦʨʦʪʦʚ] 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʧʝʨʝʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ ñʂʦʣʠʯʝʩʪʚʦ 

ʠʤʧʫʣʴʩʦʚ ʵʥʢʦʜʝʨʘ ʥʘ ʦʙʦʨʦʪò. ʂʨʦʤʝ ʪʦʛʦ ʚʦʟʤʦʞʥʦ ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ 

ʧʦʢʘʟʘʥʠʡ ʵʥʢʦʜʝʨʘ. 

 ɼʣʷ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʧʨʦʠʟʚʦʜʷʪʩʷ: ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʠ 

ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʦʡ. 

 
ʆʙʨʘʙʦʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʤʘʥʜʳ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ, 
ʢʦʪʦʨʳʡ ʚʳʨʘʙʘʪʳʚʘʝʪ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʜʘʚʘʝʤʦʝ ʥʘ ʜʚʠʛʘʪʝʣʴ. ʊʠʧ 
ʨʝʛʫʣʷʪʦʨʘ ʚʳʙʠʨʘʝʪʩʷ ʨʝʛʠʩʪʨʦʤ ñʊʠʧ ʨʝʛʫʣʷʪʦʨʘò. 

 ɹʝʟ ʨʝʛʫʣʷʪʦʨʘ. ʂʦʤʘʥʜʘ ʥʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʨʝʛʫʣʷʪʦʨʦʤ, ʠ ʝʝ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʜʚʠʛʘʪʝʣʴ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʤʘʥʜʳ 1000, ʘ ʟʥʘʢ ʢʦʤʘʥʜʳ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʨʘʱʝʥʠʷ. 

 ʈʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ. ʇʀ-ʨʝʛʫʣʷʪʦʨ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʷʪʦʨʘ ʟʘʜʘʶʪʩʷ ʨʝʛʠʩʪʨʘʤʠ ñʂʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʯʘʩʪʠ ʨʝʛʫʣʷʪʦʨʘò ʠ ñʂʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʛʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʨʝʛʫʣʷʪʦʨʘò. 

 ʈʝʛʫʣʷʪʦʨ ʧʦʟʠʮʠʠ. ʇʀ-ʨʝʛʫʣʷʪʦʨ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʧʦʟʠʮʠʶ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʷʪʦʨʘ ʟʘʜʘʶʪʩʷ ʨʝʛʠʩʪʨʘʤʠ ñʂʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʯʘʩʪʠ ʨʝʛʫʣʷʪʦʨʘò ʠ ñʂʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʛʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʨʝʛʫʣʷʪʦʨʘò. 

 
ʅʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʪʠʧʘ 
ʨʝʛʫʣʷʪʦʨʘ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʇʆ. 
 

ʀʩʪʦʯʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʊʠʧ ʨʝʛʫʣʷʪʦʨʘ 
ɺʦʟʤʦʞʥʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʃ ʙʁʦʡ ʃʶʙʦʡ ɹʝʟ ʨʝʛʫʣʷʪʦʨʘ ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ 
ʃʶʙʦʡ ʕʥʢʦʜʝʨ ʈʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ 
ʃʶʙʦʡ ʇʦʪʝʥʮʠʦʤʝʪʨ ʈʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ ʅʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 
ʃʶʙʦʡ ʃʶʙʦʡ ʈʝʛʫʣʷʪʦʨ ʧʦʟʠʮʠʠ ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ 
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ʊʠʧ ʨʝʛʫʣʷʪʦʨʘ 

ʆʧʠʩʘʥʠʝ ɺʳʙʠʨʘʝʪ ʪʠʧ ʨʝʛʫʣʷʪʦʨʘ 

 0 ï ʙʝʟ ʨʝʛʫʣʷʪʦʨʘ. ʂʦʤʘʥʜʘ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʤʦʱʥʦʩʪʴ, 
ʧʦʜʘʚʘʝʤʘʷ ʥʘ ʜʚʠʛʘʪʝʣʴ. ɿʥʘʯʝʥʠʷ ʢʦʤʘʥʜʳ ʧʨʠ ʵʪʦʤ 
ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ -1000 õ 1000 

 1 ï ʨʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ. ʂʦʤʘʥʜʘ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʢʦʨʦʩʪʴ 
ʚʨʘʱʝʥʠʷ, ʟʘʜʘʚʘʝʤʘʷ ʚ [ʦʙ/ʤʠʥ] 

 2 ï ʨʝʛʫʣʷʪʦʨ ʧʦʟʠʮʠʠ. ʂʦʤʘʥʜʘ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʫʛʣʦʚʘʷ 
ʧʦʟʠʮʠʷ, ʟʘʜʘʚʘʝʤʘʷ ʚ ʦʙʦʨʦʪʘʭ ʠʣʠ ʚ ʯʘʩʪʷʭ ʦʙʦʨʦʪʘ, ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʪʯʠʢʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ɼʣʷ ʵʥʢʦʜʝʨʘ - ʚ 
ʦʙʦʨʦʪʘʭ ʵʥʢʦʜʝʨʘ. ɼʣʷ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ï ʚ ʯʘʩʪʷʭ 
ʦʙʦʨʦʪʘ ʧʦʪʝʥʮʠʦʤʝʪʨʘ 

ʅʦʤʝʨ 1070 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠ  ̫ 0 õ 2 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʀʩʪʦʯʥʠʢ ʫʧʨʘʚʣʝʥʠʷ 

ʆʧʠʩʘʥʠʝ ɺʳʙʠʨʘʝʪ ʠʥʪʝʨʬʝʡʩ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ 
ʢʦʤʘʥʜʘ 

 0 ï ʎʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ (ʢʦʤʘʥʜʘ ʙʝʨʝʪʩʷ ʠʟ ʨʝʛʠʩʪʨʦʚ 
1073, 1074) 

 1 ï ʇʦʪʝʥʮʠʦʤʝʪʨ 1 (ʢʦʤʘʥʜʘ ʟʘʜʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ 
ʧʦʪʝʥʮʠʦʤʝʪʨʘ 1) 

 2 ï ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ (ʢʦʤʘʥʜʘ ʟʘʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ 
ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ) 

 3 ï ʈʘʜʠʦʫʧʨʘʚʣʝʥʠʝ (ʢʦʤʘʥʜʘ ʟʘʜʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 
ʠʤʧʫʣʴʩʘ ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʚʭʦʜʝ, ʩʤ. ʨʘʟʜʝʣ ñʈʝʛʠʩʪʨʳ 
ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷò).  

ʅʦʤʝʨ 1071 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 3 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

 

ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʆʧʠʩʘʥʠʝ ɺ ʙrʠʨʘʝʪ ʠʥʪʝʨʬʝʡʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

 0 ï ʕʥʢʦʜʝʨ (ʧʦʟʠʮʠʷ ʠʣʠ ʩʢʦʨʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʵʥʢʦʜʝʨʘ) 

 1 ï ʇʦʪʝʥʮʠʦʤʝʪʨ 2 (ʧʦʟʠʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 
ʧʦʪʝʥʮʠʦʤʝʪʨʫ 2) 

ʅʦʤʝʨ 1072 
ʊʠʧ Holding 
ʊʠʧ ʜʘʥʥʳʭ ʎʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 
ɿʥʘʯʝʥʠʷ 0 õ 1 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 
ʉʦʭʨʘʥʷʝʤʦʩʪʴ ɼʘ 

  


