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ɺʚʝʜʝʥʠʝ  

ɺʚʝʜʝʥʠʝ   

ɼʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʟʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʳ CASSY Lab. ɽʛʦ ʪʝʢʩʪ 
ʠʜʝʥʪʠʯʝʥ ʧʦʤʦʱʠ, ʜʦʩʪʫʧʥʦʡ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦ ʱʝʣʯʢʫ ʤʳʰʠ.  

ʉʦʜʝʨʞʘʱʘʷʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦʤʦʱʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ:  

¶ ʈʘʙʦʪʘ ʩʦ ʩʩʳʣʢʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʳʰʴʶ  

¶ ʇʨʠʤʝʨʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʫʩʪʘʥʦʚʦʢ ʟʘʛʨʫʞʘʶʪʩʷ ʧʦ ʱʝʣʯʢʫ ʤʳʰʠ  

¶ ʂʨʦʤʝ ʧʦʠʩʢʘ ʧʦ ʧʨʝʜʤʝʪʥʦʤʫ ʫʢʘʟʘʪʝʣʶ, ʚʦʟʤʦʞʝʥ ʪʘʢʞʝ ʪʝʢʩʪʦʚʳʡ ʧʦʠʩʢ  

ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ  

ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ CASSY Lab ʧʨʦʠʟʚʦʜʠʪʩʷ  

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʚʩʪʘʚʣʝʥʠʠ CD-ROM ʣʠʙʦ  

¶ ʚʨʫʯʥʫʶ ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʤʳ autorun.exe 

ɺʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ CASSY Lab 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʤʦʜʫʣʷʤʠ CASSY-S (Sensor-CASSY, Power-
CASSY, Profi-CASSY, CASSY-Display, Pocket-CASSY und Mobile-CASSY)  

ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ CASSY Lab ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ɺʘʰ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʢʦʜ. ʂʦʜ 
ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʠʩʪʝ, ʢʦʪʦʨʳʡ ɺʳ ʧʦʣʫʯʠʣʠ ʩʦ ʩʯʝʪʦʤ ʠʣʠ ʩ ʬʘʢʪʫʨʦʡ, ʧʦʜ ʥʘʜʧʠʩʴʶ 524 200. ɺ 
ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʩ ʤʦʜʫʣʷʤʠ CASSY-S ʥʘ 
ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ (ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝ ʙʦʣʝʝ 20 ʨʘʟ).  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʧʨʠʙʦʨʘʤʠ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ  

CASSY Lab ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʨʫʛʠʝ ʧʨʠʙʦʨʳ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ɼʞʦʫʣʴ-ɺʘʪʪʤʝʪʨ ʠ 
ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ʌʀɿʀʂɸ ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʢʦʜʘ.  

ʈʫʢʦʚʦʜʩʪʚʦ  

ɼʣʷ ʧʨʦʛʨʘʤʤʳ CASSY Lab ʠʤʝʝʪʩʷ ʧʦʜʨʦʙʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʨʦʛʨʘʤʤʳ ʝʛʦ ʩʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ 
ʨʫʢʦʚʦʜʩʪʚʦʤ:  

¶ ɿʘʛʨʫʟʠʪʴ ʨʫʢʦʚʦʜʩʪʚʦ ʩ CD-ROM (ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ autorun.exe)  

¶ ɿʘʢʘʟʘʪʴ ʧʝʯʘʪʥʳʡ ʵʢʟʝʤʧʣʷʨ ʨʫʢʦʚʦʜʩʪʚʘ (524 210)  
ʉʢʦʧʠʨʦʚʘʪʴ ʠʥʩʪʨʫʢʮʠʶ ʠʟ ʀʥʪʝʨʥʝʪ (ʚ PDF-ʬʦʨʤʘʪʝ) 

¶ ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʦʤʦʱʴ ʚ ʧʨʦʛʨʘʤʤʝ (ʠʜʝʥʪʠʯʥʘ ʧʝʯʘʪʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʠʥʩʪʨʫʢʮʠʠ, 
ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʢʦʥʪʝʢʩʪʦʤ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʩʳʣʢʘʤʠ ʠ ʨʘʩʰʠʨʝʥʥʳʤʠ ʧʦʠʩʢʦʚʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ)  

ʇʝʨʚʳʝ ʰʘʛʠ  

ʧʦʢʘʟʘʪʴ ʚʚʝʜʝʥʠʝ 
ʧʦʢʘʟʘʪʴ ʧʨʠʤʝʨʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʇʨʠʣʘʛʘʶʱʠʝʩʷ ʢ ʧʨʦʛʨʘʤʤʝ ʧʨʠʤʝʨʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ ʙʝʟ ʧʦʜʢʣʶʯʝʥʥʳʭ 
CASSY ʤʦʜʫʣʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ 
ʧʨʠʤʝʨʘʭ ʥʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʜʣʷ ʥʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʣʠʙʦ 
ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʥʠʤ.  

ʇʦʜʜʝʨʞʢʘ  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʰʠʨʥʫʶ ʧʦʤʦʱʴ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫ ɺʘʩ ʤʦʛʫʪ 
ʦʩʪʘʪʴʩʷ ʚʦʧʨʦʩʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʩʴʙʘ ʦʙʨʘʱʘʪʴʩʷ ʧʦ ʘʜʨʝʩʫ cassy@ld-didactic.de.  

ʅʦʚʳʝ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ  

ʇʨʦʛʨʘʤʤʘ CASSY Lab ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʨʘʩʰʠʨʷʪʴʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʠ 
ʦʪʟʳʚʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html
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ʉʦʙʩʪʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ CASSY-S 

ɺʳ ʤʦʞʝʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ CASSY-S. ɼʣʷ ʵʪʦʛʦ ɺʳ ʤʦʞʝʪʝ ʙʝʩʧʣʘʪʥʦ 
ʧʦʣʫʯʠʪʴ ʚ ʀʥʪʝʨʥʝʪ ʦʧʠʩʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʠ Delphi/Lazarus-ʢʦʤʧʦʥʝʥʪ 
(ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ).  

ɿʘʛʨʫʟʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠʟ ʀʥʪʝʨʥʝʪ.  

Delphi (Windows) ʠ Lazarus (Linux)  

ɺʳ ʤʦʞʝʪʝ ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ Delphi- ʠʣʠ Lazarus-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ CASSY, 
ʚʢʣʶʯʠʚ ʚ ʥʠʭ ʚʳʰʝ ʥʘʟʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ.  

C/C++/Visual Basic  

ʈʘʙʦʪʘ ʩ CASSY ʥʘ ʜʨʫʛʠʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʘ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ 
CASSYAPI.DLL (Windows) ʠʣʠ libcassyapi.so (Linux). ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʙʠʙʣʠʦʪʝʢʫ ʚ ʧʨʦʝʢʪ. ʆʧʠʩʘʥʠʷ ʜʝʢʣʘʨʘʮʠʡ ʜʣʷ C/C++ ʥʘʭʦʜʷʪʩʷ ʚ ʬʘʡʣʝ 
CASSYAPI.H, ʪʘʢʞʝ ʷʚʣʷʶʱʝʤʩʷ ʯʘʩʪʴʶ ʙʝʩʧʣʘʪʥʦʛʦ ʧʘʢʝʪʘ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʘ, 
ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʚ ʀʥʪʝʨʥʝʪ.  

LabVIEW (Windows ʠʣʠ Linux)  

ɹʝʩʧʣʘʪʥʳʡ LabVIEW-ʜʨʘʡʚʝʨ ʜʣʷ CASSY ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥ ʚ ʀʥʪʝʨʥʝʪ. ʂʨʦʤʝ ʚʠʨʪʫʘʣʴʥʳʭ 
ʠʥʩʪʨʫʤʝʥʪʦʚ (VI) ʚ ʥʝʛʦ ʚʢʣʶʯʝʥʳ ʧʨʠʤʝʨʳ ʧʨʦʛʨʘʤʤ.  

LabVIEW ʷʚʣʷʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʤʘʨʢʦʡ ʢʦʤʧʘʥʠʠ National Instruments.  
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CASSY Lab  

ɺʚʝʜʝʥʠʝ  

ʀʟʤʝʨʝʥʠʝ 
ʏʠʩʣʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʧʨʠʤʝʨʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 
ʉʦʙʩʪʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ CASSY-S 

ʇʨʦʛʨʘʤʤʘ CASSY Lab ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʜʜʝʨʞʢʫ ʦʜʥʦʛʦ ʣʠʙʦ ʥʝʩʢʦʣʴʢʠʭ CASSY-S ʤʦʜʫʣʝʡ 
(Sensor-CASSY, Power-CASSY, Profi-CASSY, CASSY-Display, Pocket-CASSY ʠ Mobile-CASSY) 
ʯʝʨʝʟ USB-ʧʦʨʪ ʣʠʙʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʢʦʤʧʴʶʪʝʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʧʦʜʜʝʨʞʢʘ ʨʘʟʣʠʯʥʳʭ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ɼʞʦʫʣʴ-ɺʘʪʪʤʝʪʨʘ ʠ 
ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʌʀɿʀʂɸ. ʇʨʠ ʧʝʨʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ CASSY-ʤʦʜʫʣʷ 
ʠʣʠ ʧʨʠʙʦʨʘ ʧʨʦʛʨʘʤʤʘ ʟʘʧʨʘʰʠʚʘʝʪ ʩʚʝʜʝʥʠʷ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʦʨʪʝ (COM1 ʜʦ COM4). 
ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʠʭ ʠ ʩʦʭʨʘʥʠʪʴ ʫʩʪʘʥʦʚʢʠ. ɼʣʷ ʤʦʜʫʣʝʡ CASSY ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ USB-ʧʦʨʪʫ 
ʥʝ ʪʨʝʙʫʝʪʩʷ ʫʢʘʟʳʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ - ʦʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɺ ʩʣʫʯʘʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʫʣʝʡ CASSY, ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʢʦʜ.  

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʢʦʜ  

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ CASSY Lab ʩʦʚʤʝʩʪʥʦ ʩ ʤʦʜʫʣʷʤʠ CASSY ʪʨʝʙʫʝʪʩʷ 24-ʟʥʘʯʥʳʡ 
ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʢʦʜ. ɼʘʥʥʳʡ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʢʦʜ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦʤ ʣʠʩʪʝ, ʢʦʪʦʨʳʡ ɺʳ 
ʧʦʣʫʯʠʣʠ ʩʦ ʩʯʝʪʦʤ ʠʣʠ ʩ ʬʘʢʪʫʨʦʡ, ʧʦʜ ʥʘʜʧʠʩʴʶ 524 200. ɽʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚʤʝʩʪʝ ʩ 
ʧʨʠʚʝʜʝʥʥʳʤ ʥʘ ʣʠʩʪʝ ʠʤʝʥʝʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ CASSY 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ʇʨʦʩʴʙʘ ʩʦʙʣʶʜʘʪʴ ʘʚʪʦʨʩʢʠʝ ʧʨʘʚʘ.  

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ CASSY Lab ʪʦʣʴʢʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʨʫʛʠʤʠ ʧʨʠʙʦʨʘʤʠ ʜʣʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ɼʞʦʫʣʴ-ɺʘʪʪʤʝʪʨʦʤ ʠʣʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʨʠʙʦʨʦʤ 
ʌʀɿʀʂɸ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʢʦʜ ʥʝ ʪʨʝʙʫʝʪʩʷ.  

ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ɺʘʰʝʛʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʢʦʜʘ ʧʨʦʩʴʙʘ ʦʪʧʨʘʚʠʪʴ ʧʦ ʬʘʢʩʫ +49-2233-
604607 ʩʯʝʪ ʢ ʧʨʦʛʨʘʤʤʝ CASSY Lab (524 200). ɺʘʰ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʢʦʜ ʙʫʜʝʪ ʢʘʢ ʤʦʞʥʦ 
ʙʳʩʪʨʝʝ ʦʪʧʨʘʚʣʝʥ ɺʘʤ ʧʦ ʬʘʢʩʫ. ɼʦ ʧʦʣʫʯʝʥʠʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤʘ CASSY Lab ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʠ (ʥʝ ʙʦʣʝʝ 20 ʨʘʟ).  

ʅʦʚʳʝ ʚʝʨʩʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʚ ʀʥʪʝʨʥʝʪ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʵʪʦʪ 
ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʢʦʜ. ʇʦʵʪʦʤʫ ʠ ʥʦʚʳʝ ʚʝʨʩʠʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ.  

ʩʢʦʧʠʨʦʚʘʪʴ ʥʦʚʳʝ ʚʝʨʩʠʠ ʠʟ ʀʥʪʝʨʥʝʪ  

ʇʝʨʚʳʝ ʠʟʤʝʨʝʥʠʷ  

ʂʘʢ ʪʦʣʴʢʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʦʜʠʥ ʣʠʙʦ ʥʝʩʢʦʣʴʢʦ CASSY-ʤʦʜʫʣʝʡ, ʘʢʪʫʘʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 
(ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʘʜʘʧʪʝʨʘʤʠ, ʝʩʣʠ ʦʥʠ ʫʩʪʘʥʦʚʣʝʥʳ) ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ CASSY ʦʢʥʘ 
ʫʩʪʘʥʦʚʦʢ (F5). ʊʝʧʝʨʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʭʦʜ ʠʣʠ ʚʳʭʦʜ :  
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ɺʳʙʨʘʥʥʳʡ ʚʭʦʜ ʠʣʠ ʚʳʭʦʜ (ʢʘʥʘʣ) ʙʫʜʝʪ ʚʳʜʝʣʝʥ ʮʚʝʪʦʤ, ʠ ʚ ʦʩʥʦʚʥʦʤ ʦʢʥʝ ʩʧʨʘʚʘ ʦʪ ʢʥʦʧʦʢ 

ʙʳʩʪʨʦʛʦ ʧʝʨʝʭʦʜʘ  ʧʦʷʚʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʤʫ ʢʥʦʧʢʘ (ʟʜʝʩʴ IA1 ʠ UB1). ʅʘʞʘʪʠʝʤ ʥʘ ʵʪʠ 

ʢʥʦʧʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ (ʠʣʠ ʚʳʢʣʶʯʘʶʪʩʷ) ʦʢʥʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ  (ʣʝʚʘʷ ʢʥʦʧʢʘ 
ʤʳʰʠ) ʠ ʦʪʢʨʳʚʘʶʪʩʷ ʦʢʥʘ ʫʩʪʘʥʦʚʦʢ ʢʘʥʘʣʦʚ (ʧʨʘʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ). ʂʨʦʤʝ ʪʦʛʦ, ʢʘʥʘʣ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʥʦʩʠʪʩʷ ʚ ʪʘʙʣʠʮʫ  ʠ ʛʨʘʬʠʢ .  

 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʠ ʙʳʩʪʨʦʛʦ ʧʝʨʝʭʦʜʘ  ʚ ʚʝʨʭʥʝʡ 
ʩʪʨʦʢʝ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ. ʉʘʤʳʝ ʚʘʞʥʳʝ ʠʟ ʵʪʠʭ ʢʥʦʧʦʢ ʜʫʙʣʠʨʦʚʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 
ʢʣʘʚʠʰʘʤʠ.  

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʪʘʙʣʠʮʳ  ʠ ʛʨʘʬʠʢʘ  ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʠʪʴ ʥʘʞʘʪʠʝʤ ʥʘ ʚʢʣʘʜʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ , ʝʩʣʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʟʜʝʩʴ ʉʪʘʥʜʘʨʪʥʦʝ ʠ 
ɺʦʣʴʪ-ʘʤʧʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ). ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ʦʢʦʥ ʪʘʙʣʠʮʳ ʠ ʛʨʘʬʠʢʘ 

ʠʟʤʝʥʷʝʪʩʷ ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʣʠʥʠʠ  ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ.  

ɺʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʦʙʝ ʢʥʦʧʢʠ ʤʳʰʠ (ʣʝʚʘʷ ʠ ʧʨʘʚʘʷ) ʠʤʝʶʪ ʩʚʦʠ ʬʫʥʢʮʠʠ:  

ʕʣʝʤʝʥʪ 
ʫʧʨʘʚʣʝʥʠʷ  

ʃʝʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ  ʇʨʘʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ  

 ʂʦʥʬʠʛʫʨʘʮʠʷ 
CASSY  

ɸʢʪʠʚʠʨʦʚʘʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʫʩʪʘʥʦʚʦʢ 
ʢʘʥʘʣʘ  

ɸʢʪʠʚʠʨʦʚʘʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ 
ʫʩʪʘʥʦʚʦʢ ʢʘʥʘʣʘ  

 ʂʥʦʧʢʘ ʢʘʥʘʣʘ  ʆʪʦʙʨʘʞʝʥʠʝ ʠʣʠ ʚʳʢʣʶʯʝʥʠʝ ʦʢʥʘ 
ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, 

ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ ʤʳʰʴʶ ʚ  ʠ  ʜʦ  

ʋʩʪʘʥʦʚʢʠ ʢʘʥʘʣʘ  

 ʆʢʥʦ 
ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 
ʧʨʠʙʦʨʘ  

ʇʝʨʝʜʚʠʞʝʥʠʝ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʣʠʥʠʠ 
ʘʥʘʣʦʛʦʚʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, 

ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ ʤʳʰʴʶ ʟʥʘʯʝʥʠʡ ʚ  

ʋʩʪʘʥʦʚʢʠ ʢʘʥʘʣʘ  

 ʀʤʷ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ  

ʇʝʨʝʢʣʶʯʝʥʠʝ ʚ ʜʨʫʛʦʝ ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

 

 ʊʘʙʣʠʮʘ  ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ, 
ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʠʟ ʪʘʙʣʠʮʳ 

ʠʣʠ ʢʘʥʘʣʦʚ ʚ  

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʪʘʙʣʠʮʳ, 
ʥʘʧʨʠʤʝʨ ʨʘʟʤʝʨ ʰʨʠʬʪʘ, 
ʋʜʘʣʝʥʠʝ ʩʪʨʦʢ ʠ ʨʷʜʦʚ 
ʟʥʘʯʝʥʠʡ 

 ɻʨʘʬʠʢ  ʄʘʨʢʠʨʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʢʦʚ ʜʣʷ 
ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ  

ʋʩʪʘʥʦʚʢʠ ʠ ʯʠʩʣʝʥʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʛʨʘʬʠʢʘ  

 ʆʩʠ  ʇʝʨʝʜʚʠʞʝʥʠʝ ʦʩʝʡ  ʆʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʫʤ, ʤʘʢʩʠʤʫʤ 
ʦʩʝʡ, ʧʝʨʝʩʯʝʪ ʦʩʝʡ  

 ʅʘʠʤʝʥʦʚʘʥʠʷ 
ʦʩʝʡ  

ʇʝʨʝʢʣʶʯʝʥʠʝ ʰʢʘʣʳ ʧʦ Y, 

ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ ʚ  

ʋʩʪʘʥʦʚʢʠ ʢʘʥʘʣʘ  
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 ʈʘʟʜʝʣʠʪʝʣʴʥʘʷ 
ʣʠʥʠʷ  

ʇʝʨʝʜʚʠʞʝʥʠʝ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʣʠʥʠʠ 
ʤʝʞʜʫ ʪʘʙʣʠʮʝʡ ʠ ʛʨʘʬʠʢʦʤ  

 

 ʏʘʩʪʦ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʚʠʰʠ ʜʫʙʣʠʨʫʶʱʠʝ ʢʥʦʧʢʠ ʙʳʩʪʨʦʛʦ ʧʝʨʝʭʦʜʘ :  

 F4  

ʋʜʘʣʷʝʪ ʣʠʙʦ ʧʦʩʣʝʜʥʝʝ ʠʟʤʝʨʝʥʠʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʝʛʦ ʫʩʪʘʥʦʚʦʢ ʣʠʙʦ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʠʟʤʝʨʝʥʠʡ, ʫʜʘʣʷʝʪ ʘʢʪʫʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ.  

ɼʚʫʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʫʜʘʣʷʝʪ ʠʟʤʝʨʝʥʠʝ ʠ ʝʛʦ ʫʩʪʘʥʦʚʢʠ.  

 F3  

ʆʪʢʨʳʚʘʝʪ ʨʷʜ ʟʥʘʯʝʥʠʡ (ʬʘʡʣ) ʩ ʝʛʦ ʫʩʪʘʥʦʚʢʘʤʠ ʠ ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ.  

ʇʨʠ ʵʪʦʤ ʟʘʛʨʫʞʘʝʤʳʡ ʨʷʜ ʟʥʘʯʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʠʩʘʥ ʢ ʫʞʝ ʠʤʝʶʱʝʤʫʩʷ (ʙʝʟ ʟʘʛʨʫʞʝʥʠʷ 
ʝʛʦ ʫʩʪʘʥʦʚʦʢ ʠ ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ). ʕʪʦ ʚʦʟʤʦʞʥʦ ʝʩʣʠ ʚ ʦʙʦʠʭ ʠʟʤʝʨʝʥʠʷʭ ʬʠʛʫʨʠʨʫʝʪ 
ʦʜʥʘ ʠ ʪʘ ʞʝ ʠʟʤʝʨʷʝʤʘʷ ʚʝʣʠʯʠʥʘ. ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʥʦʚʳʡ ʨʷʜ ʟʥʘʯʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥ 
ʧʦʟʞʝ ʠ ʜʦʧʠʩʘʥ ʢ ʠʤʝʶʱʝʤʫʩʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨ ʠʤʧʦʨʪʘ ASCII-ʬʘʡʣʦʚ (ʬʘʡʣʳ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 
*.txt).  

 F2  

ʉʦʭʨʘʥʷʝʪ ʨʷʜ ʟʥʘʯʝʥʠʡ ʩ ʝʛʦ ʫʩʪʘʥʦʚʢʘʤʠ ʠ ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ.  

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʢʠ (ʙʝʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ) 
ʜʣʷ ʣʝʛʢʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʙʫʜʫʱʝʤ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨ ʵʢʩʧʦʨʪʘ ASCII-ʬʘʡʣʦʚ (ʬʘʡʣʳ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 
*.txt). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʦʜʥʘʢʦ, ʯʪʦ ʬʘʡʣʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʧʨʦʛʨʘʤʤʦʡ CASSY Lab (ʩ 
ʨʘʩʰʠʨʝʥʠʝʤ *.lab) ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʳ ʚ ʣʶʙʦʤ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ.  

 

ʈʘʩʧʝʯʘʪʳʚʘʝʪ ʘʢʪʠʚʥʫʶ ʪʘʙʣʠʮʫ ʠʣʠ ʛʨʘʬʠʢ.  

 F9  

ʅʘʯʠʥʘʝʪ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʚʦʝ ʠʟʤʝʨʝʥʠʝ.  

ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʚʦʟʤʦʞʥʦ ʦʩʪʘʥʦʚʠʪʴ ʠʟʤʝʨʝʥʠʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʚ ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʠʟʤʝʨʝʥʠʷ.  

 F5  

ʀʟʤʝʥʷʝʪ ʠʩʧʦʣʴʟʫʝʤʳʝ ʫʩʪʘʥʦʚʢʠ (ʥʘʧʨʠʤʝʨ, CASSY, ʇʘʨʘʤʝʪʨ/ʌʦʨʤʫʣʘ/FFT, 
ʇʨʝʜʩʪʘʚʣʝʥʠʝ, ʂʦʤʤʝʥʪʘʨʠʡ, ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ). ɼʣʷ ʦʪʢʨʳʪʠʷ ʦʢʥʘ ʧʘʨʘʤʝʪʨʦʚ 
ʠʟʤʝʨʝʥʠʷ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ ʜʚʘʞʜʳ.  

 F6  

ʆʪʦʙʨʘʞʘʝʪ ʦʢʥʦ ʩʦʩʪʦʷʥʠʷ ʣʠʙʦ ʟʘʢʨʳʚʘʝʪ ʝʛʦ.  

 F1  

ɺʳʟʳʚʘʝʪ ʩʧʨʘʚʢʫ.  

 

ʇʦʢʘʟʳʚʘʝʪ ʥʦʤʝʨ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʩʪʠ ʢʦʜ ʨʝʛʠʩʪʨʘʮʠʠ.  
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 F7  

ɿʘʢʨʳʚʘʝʪ ʚʩʝ ʦʪʢʨʳʪʳʝ ʦʢʥʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠʣʠ ʦʪʢʨʳʚʘʝʪ ʠʭ ʩʥʦʚʘ.  
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ʕʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ ASCII-ʬʘʡʣʦʚ  

ʇʨʠ ʚʳʙʦʨʝ ʚ ʦʢʥʝ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ ʨʘʩʰʠʨʝʥʠʷ *.txt ʚʦʟʤʦʞʝʥ ʫʜʦʙʥʳʡ ʵʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ 
ASCII-ʬʘʡʣʦʚ.  

ʌʦʨʤʘʪ ʬʘʡʣʘ: ʟʘʛʦʣʦʚʦʢ ʩʦʜʝʨʞʠʪ ʩʪʨʦʢʠ ʥʘʯʠʥʘʶʱʠʝʩʷ ʩ ʢʣʶʯʝʚʳʭ ʩʣʦʚ. ʊʘʤ ʦʧʨʝʜʝʣʝʥʳ 
ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ (MIN, MAX), ʚʳʙʦʨ ʦʩʝʡ (SCALE), ʯʠʩʣʦ ʟʥʘʯʠʤʳʭ ʜʝʩʷʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ 
ʧʦʩʣʝ ʟʘʧʷʪʦʡ (DEC) ʠ ʩʦʙʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ (DEF). ɺʩʝ ʩʪʨʦʢʠ 
ʟʘʛʦʣʦʚʢʘ ʢʨʦʤʝ ʩʪʨʦʢʠ DEF ʤʦʛʫʪ ʙʳʪʴ ʦʧʫʱʝʥʳ. ʇʦʩʣʝ ʟʘʛʦʣʦʚʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ 
ʪʘʙʣʠʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ.  

ʊʦʯʥʳʡ ʩʠʥʪʘʢʩʠʩ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʧʨʠʤʝʨʝ ʬʘʡʣʘ ʩʦʟʜʘʥʥʦʛʦ ʧʨʠ ʵʢʩʧʦʨʪʝ ʜʘʥʥʳʭ.  

ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ  

ɺ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ ʚʥʠʟʫ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. 
ʉʦʜʝʨʞʠʤʦʝ ʩʪʨʦʢʠ ʩʦʩʪʦʷʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥʦ ʚ ʙʦʣʴʰʝʤ ʧʦ ʨʘʟʤʝʨʫ ʦʢʥʝ ʩʦʩʪʦʷʥʠʷ 

ʥʘʞʘʪʠʝʤ  ʠʣʠ F6 (ʧʦʚʪʦʨʥʦʝ ʥʘʞʘʪʠʝ ʟʘʢʨʳʚʘʝʪ ʵʪʦ ʦʢʥʦ).  

ʇʝʨʝʪʘʩʢʠʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ  

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟ ʩʪʨʦʢʠ ʩʦʩʪʦʷʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʤʝʱʝʥʳ ʚ ʪʘʙʣʠʮʫ ʩ 
ʧʦʤʦʱʴʶ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ ʤʳʰʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʦʪʦʙʨʘʞʘʶʱʠʝ 
ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ.  
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ʀʟʤʝʨʝʥʠʝ  

 F9  

ʅʘʯʠʥʘʝʪ (ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪ) ʥʦʚʦʝ ʠʟʤʝʨʝʥʠʝ. ɺʦ ʚʨʝʤʷ ʠʣʠ ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ 
ʢʥʦʧʢʠ ʤʳʰʠ ʚ ʪʘʙʣʠʮʝ ʦʪʢʨʳʚʘʝʪʩʷ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʙʣʠʮʳ, ʘ ʚ ʛʨʘʬʠʢʝ ʤʝʥʶ 
ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

 F5  

ɼʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ (ʧʨʠ ʜʚʦʡʥʦʤ ʥʘʞʘʪʠʠ), 
ʢʦʪʦʨʳʤʠ ʫʧʨʘʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ:  

 

ʇʘʨʘʤʝʪʨʳ ʚ ʵʪʦʤ ʦʢʥʝ ʟʘʚʠʩʷʪ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʘʜʘʧʪʝʨʘ. ʕʪʦ ʫʧʨʦʱʘʝʪ 
ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʝʣʘʝʤʦʛʦ ʠʟʤʝʨʝʥʠʷ ʥʘʩʪʨʦʡʢʠ, ʪ.ʢ. ʠʟʤʝʥʝʥʠʝ ʟʘʚʠʩʷʱʠʭ ʦʪ ʘʜʘʧʪʝʨʘ 
ʫʩʪʘʥʦʚʦʢ ʧʨʦʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʩ ʘʜʘʧʪʝʨʦʤ-ʄʂɸ ʠʟʤʝʥʷʝʪʩʷ ʠ ʚʥʝʰʥʠʡ 
ʚʠʜ ʵʪʦʛʦ ʦʢʥʘ.  

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ  

ʊʦʯʥʳʡ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʠʟʤʝʨʝʥʠʷ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʨʦʛʨʘʤʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʇʦʩʣʝ 
ʥʘʯʘʣʘ ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʢʣʘʚʠʰʝʡ F9) ʧʨʦʛʨʘʤʤʘ ʦʞʠʜʘʝʪ ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ ɿʘʧʫʩʢʘ 
(ʝʩʣʠ ʦʥ ʫʩʪʘʥʦʚʣʝʥ) ʠ, ʧʦʩʣʝ ʵʪʦʛʦ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ 
ʠʟʤʝʨʷʝʪʩʷ ʠ ʟʘʥʦʩʠʪʩʷ ʚ ʪʘʙʣʠʮʫ ʥʦʚʘʷ ʩʪʨʦʢʘ. ʀʥʪʝʨʚʘʣ, ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʚ ʠʟʤʝʨʝʥʠʠ ʠʣʠ 
ʧʦʣʥʘʷ ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʨʘʥʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʪʨʝʙʦʚʘʥʠʷʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʧʦʤʦʱʠ ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ʠʟʤʝʨʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ 
ʧʨʦʜʦʣʞʝʥʠʝ ʠʟʤʝʨʝʥʠʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ.  

ʇʨʠ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʚʳʰʝ 100 ʤʩ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʠʛʥʘʣʫ ɿʘʧʫʩʢʘ ʧʨʦʚʝʨʷʝʪʩʷ ʠ 
ʋʩʣʦʚʠʝ ʠʟʤʝʨʝʥʠʷ, ʠ ʤʦʞʝʪ ʧʦʜʘʚʘʪʴʩʷ ɿʚʫʢʦʚʦʡ ʩʠʛʥʘʣ ʚ ʤʦʤʝʥʪ ʠʟʤʝʨʝʥʠʷ ʢʘʞʜʦʡ ʪʦʯʢʠ. 
ʋʩʣʦʚʠʝ ʠʟʤʝʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ. ʏʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʬʦʨʤʫʣʳ ʥʝ ʨʘʚʥʦʝ ʥʫʣʶ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɺʂʃ.=çʠʟʤʝʨʝʥʠʝ ʨʘʟʨʝʰʝʥʦè, ʟʥʘʯʝʥʠʝ ʨʘʚʥʦʝ ʥʫʣʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ɺʓʂʃ.=çʠʟʤʝʨʝʥʠʝ ʟʘʧʨʝʱʝʥʦè. ʇʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʢʘ çʠʟʤʝʨʝʥʠʝ ʥʘʯʘʪʦè ʠ 
ʟʥʘʯʝʥʠʝ ʫʩʣʦʚʠʷ ʠʟʤʝʨʝʥʠʷ çɺʂʃ.è. ʊʘʢ ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʝ, ʥʘʧʨʠʤʝʨ, 
21.4.1999 ʤʝʞʜʫ 13:00 ʠ 14:00, ʬʦʨʤʫʣʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʠʩʘʥʘ ʪʘʢ: date = 21.4.1999 and time >= 
13:00 and time <= 14:00.  

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ (ʥʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ, ʯʘʩʪʦʪʘ, ʚʨʝʤʷ ʧʨʦʙʝʛʘ, ʚʨʝʤʷ 
ʟʘʪʝʤʥʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʘʜʘʧʪʝʨʦʤ ʩʯʝʪʯʠʢʘ ɻʝʡʛʝʨʘ ʠʣʠ ʘʜʘʧʪʝʨʦʤ-
ʪʘʡʤʝʨʦʤ) ʧʨʦʛʨʘʤʤʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʚʚʝʜʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʀʟʤʝʨʝʥʠʝ ʞʝ 
ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚʨʝʤʝʥʝʤ ʩʯʝʪʘ ʠʣʠ ʩʘʤʠʤʠ ʠʟʤʝʨʷʝʤʳʤʠ ʠʤʧʫʣʴʩʘʤʠ.  

ʀʟʤʝʨʝʥʠʝ ʚʨʫʯʥʫʶ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʘʤ ʦʧʨʝʜʝʣʷʝʪ ʪʦʯʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʧʨʦʠʟʚʝʩʪʠ ʠʟʤʝʨʝʥʠʝ. ʇʨʠ 
ʢʘʞʜʦʤ ʥʘʯʘʣʝ ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʢʣʘʚʠʰʝʡ F9) ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʥʦ ʠʟʤʝʨʝʥʠʝ, ʪ.ʝ. ʚ 
ʪʘʙʣʠʮʫ ʠ ʛʨʘʬʠʢ ʟʘʥʦʩʷʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟ ʦʢʦʥ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʟʥʘʯʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʟʤʝʨʝʥʠʝ ʚʨʫʯʥʫʶ.  

ʅʦʚʳʡ ʨʷʜ ʜʦʧʠʩʘʪʴ  

ʇʦʟʚʦʣʷʝʪ ʟʘʧʠʩʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʨʷʜʦʚ ʠʟʤʝʨʝʥʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɺʩʝ ʨʷʜʳ ʠʟʤʝʨʝʥʠʡ 
ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʪʘʙʣʠʮʝ ʠ ʥʘ ʛʨʘʬʠʢʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʨʷʜ ʧʨʝʜʩʪʘʚʣʝʥ ʩʚʦʠʤ 
ʮʚʝʪʦʤ.  
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ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʨʷʜʳ ʠʟʤʝʨʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʠ ʩʦʭʨʘʥʝʥʳ ʧʦ-ʦʪʜʝʣʴʥʦʩʪʠ. ʇʦʜʦʙʥʳʝ 
ʠʟʤʝʨʝʥʠʷ (ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʠʟʤʝʨʝʥʠʡ) ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʠʩʘʥʳ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʧʦʟʜʥʝʝ 
- ʧʨʠ ʦʪʢʨʳʪʠʠ ʩʦʭʨʘʥʝʥʥʳʭ ʬʘʡʣʦʚ.  

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ / ɺʚʦʜ ʧʘʨʘʤʝʪʨʦʚ  

ɺʩʝ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (ʢʨʦʤʝ ʚʨʝʤʝʥʠ ʠ ʬʦʨʤʫʣ) ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚ ʪʘʙʣʠʮʝ. ɼʣʷ 
ʵʪʦʛʦ ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʚ ʷʯʝʡʢʫ ʪʘʙʣʠʮʳ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʕʪʦ 
ʷʚʣʷʝʪʩʷ ʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʚʝʩʪʠ ʚ ʪʘʙʣʠʮʫ ʧʘʨʘʤʝʪʨ.  

ɼʣʷ ʫʜʘʣʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʏʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ 
ʤʝʥʶ ʪʘʙʣʠʮʳ (ʧʨʘʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ) ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʧʦʩʣʝʜʥʶʶ ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ ʠʣʠ ʧʦʩʣʝʜʥʠʡ 
ʜʦʧʠʩʘʥʥʳʡ ʨʷʜ ʠʟʤʝʨʝʥʠʡ. ʏʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʛʨʘʬʠʢʘ (ʧʨʘʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ) ʤʦʞʥʦ 
ʫʜʘʣʠʪʴ ʮʝʣʳʝ ʧʨʦʤʝʞʫʪʢʠ ʟʥʘʯʝʥʠʡ.  
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ʀʟʤʝʨʝʥʠʝ (ʘʜʘʧʪʝʨ-ʄʂɸ) 

 F9  

ʅʘʯʠʥʘʝʪ (ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪ) ʥʦʚʦʝ ʠʟʤʝʨʝʥʠʝ. ɺʦ ʚʨʝʤʷ ʠʣʠ ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ 
ʢʥʦʧʢʠ ʤʳʰʠ ʚ ʪʘʙʣʠʮʝ ʦʪʢʨʳʚʘʝʪʩʷ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʙʣʠʮʳ, ʘ ʚ ʛʨʘʬʠʢʝ ʤʝʥʶ 
ʯʠʩʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

 F5  

ɼʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ (ʧʨʠ ʜʚʦʡʥʦʤ ʥʘʞʘʪʠʠ), 
ʢʦʪʦʨʳʤʠ ʫʧʨʘʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ:  

 

ʕʪʦ ʦʩʥʦʚʥʦʝ ʦʢʥʦ ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʨʝʥʠʷʤʠ ʩ ʘʜʘʧʪʝʨʦʤ-ʄʂɸ. ʆʙʱʠʝ ʫʩʪʘʥʦʚʢʠ, ʢʘʢ ʚʨʝʤʷ 
ʠʟʤʝʨʝʥʠʷ, ʟʘʜʘʶʪʩʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ. ʇʨʘʚʘʷ ʯʘʩʪʴ ʦʢʥʘ ʩʣʫʞʠʪ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 
ʟʘʚʠʩʷʱʠʭ ʦʪ ʨʝʞʠʤʘ ʠʟʤʝʨʝʥʠʷ (ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ, ʦʜʥʦʢʘʥʘʣʴʥʳʡ, ʩ ʢʦʨʨʝʣʷʮʠʝʡ).  

ʄʥʦʛʦʢʘʥʘʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ (ʄʂɸ)  

ʏʠʩʣʦ ʢʘʥʘʣʦʚ, ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʠ ʫʩʠʣʝʥʠʝ ʘʜʘʧʪʝʨʘ ʟʘʜʘʶʪʩʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ. ʃʫʯʰʠʝ 
ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʫʩʠʣʝʥʠʷ 1, 2, 5, 10 ʠʣʠ ʥʝʤʥʦʛʦ ʚʳʰʝ. ʂʨʘʩʥʳʡ 
ʰʨʠʬʪ ʦʙʦʟʥʘʯʘʝʪ ʥʝʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ.  

ʆʜʥʦʢʘʥʘʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ  

ʏʠʩʣʦ ʢʘʥʘʣʦʚ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʯʠʩʣʦ ʪʦʯʝʢ ʠʟʤʝʨʷʝʤʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ.  

ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʠ ʚʨʝʤʷ ʥʘ ʪʦʯʢʫ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʝʨʝʟ ʯʠʩʣʦ ʪʦʯʝʢ.  

ʐʠʨʠʥʘ ʦʢʥʘ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟʤʝʨʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʧʨʝʜʝʣʦʚ 
ʠʟʤʝʨʝʥʠʷ ʠʣʠ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʪʦʯʢʘʤʠ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʣʷ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ.  

ʀʟʤʝʨʝʥʠʝ ʩ ʢʦʨʨʝʣʷʮʠʝʡ  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʘʜʘʧʪʝʨʘ-ʄʂɸ ʥʘ ʦʜʥʦʤ ʤʦʜʫʣʝ CASSY. ʆʜʠʥ ʠʟ ʘʜʘʧʪʝʨʦʚ 
ʟʘʧʠʩʳʚʘʝʪ ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ ʩʧʝʢʪʨ, ʥʦ ʪʦʣʴʢʦ ʜʣʷ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʚ ʠʥʪʝʨʚʘʣʝ 
ʢʦʨʨʝʣʷʮʠʠ) ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠʤʧʫʣʴʩʳ ʠ ʚʪʦʨʳʤ ʘʜʘʧʪʝʨʦʤ (ʢʦʨʨʝʣʷʮʠʷ), ʣʠʙʦ ʢʦʛʜʘ ʚʪʦʨʳʤ 
ʘʜʘʧʪʝʨʦʤ ʠʤʧʫʣʴʩʳ ʥʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ (ʘʥʪʠʢʦʨʨʝʣʷʮʠʷ).  

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʵʪʦʪ ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʥʦʛʦʢʘʥʘʣʴʥʦʤʫ, ʫʩʪʘʥʦʚʢʠ ʯʠʩʣʘ 
ʢʘʥʘʣʦʚ ʠ ʫʩʠʣʝʥʠʷ ʚ ʩʝʨʝʜʠʥʝ ʦʢʥʘ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʘʜʘʧʪʝʨʫ 
ʟʘʧʠʩʳʚʘʶʱʝʤʫ ʩʧʝʢʪʨ.  

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʢʦʨʨʝʣʷʮʠʠ. ʄʠʥʠʤʘʣʴʥʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 
ʘʤʧʣʠʪʫʜʘ ʠʤʧʫʣʴʩʦʚ ʟʘʜʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 
ʇʦʢʘʟʘʪʴ ʤʦʞʥʦ ʤʘʨʢʠʨʦʚʘʪʴ ʧʨʦʤʝʞʫʪʦʢ ʚ ʨʘʥʝʝ ʠʟʤʝʨʝʥʥʦʤ ʩ ʵʪʠʤ (!) ʘʜʘʧʪʝʨʦʤ ʩʧʝʢʪʨʝ ʠ 
ʚʳʚʝʩʪʠ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʦʢʥʘ.  
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ʀʟʤʝʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʘʙʣʠʮʳ  

ʌʦʨʤʘʪ ʪʘʙʣʠʮʳ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʪʘʙʣʠʮʝ. 
ʅʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʤʦʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʣʠ ʧʝʨʝʪʘʱʠʪʴ ʠʭ 
ʚ ʜʨʫʛʠʝ ʷʯʝʡʢʠ ʪʘʙʣʠʮʳ.  

ʇʝʨʝʦʙʦʟʥʘʯʠʪʴ ʩʪʦʣʙʮʳ 
ɺʳʙʨʘʪʴ ʨʘʟʤʝʨ ʰʨʠʬʪʘ 
ʋʜʘʣʠʪʴ ʧʦʩʣʝʜʥʶʶ ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ 
ʋʜʘʣʠʪʴ ʧʦʩʣʝʜʥʠʡ ʨʷʜ ʟʥʘʯʝʥʠʡ 
ʂʦʧʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ/ʦʢʥʦ 

ʇʝʨʝʦʙʦʟʥʘʯʠʪʴ ʩʪʦʣʙʮʳ  

ɺʳʟʳʚʘʝʪ ʦʢʥʦ ʇʨʝʜʩʪʘʚʣʝʥʠʝ. ɺ ʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʩʪʦʣʙʝʮ-X ʪʘʙʣʠʮʳ 
ʠ ʜʦ 8 ʩʪʦʣʙʮʦʚ-Y, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʩʯʝʪ ʠʭ ʟʥʘʯʝʥʠʡ. 

ʇʦ-ʜʨʫʛʦʤʫ ʠʟʤʝʥʠʪʴ ʧʦʨʷʜʦʢ ʩʪʦʣʙʮʦʚ ʤʦʞʥʦ ʧʝʨʝʪʘʩʢʠʚʘʷ ʠʭ ʠʟ ʦʙʣʘʩʪʠ ʢʥʦʧʦʢ ʢʘʥʘʣʦʚ ʠ 
ʟʘʛʦʣʦʚʢʘ ʪʘʙʣʠʮʳ.  

ɺʳʙʨʘʪʴ ʨʘʟʤʝʨ ʰʨʠʬʪʘ  

ʈʘʟʤʝʨ ʰʨʠʬʪʘ ʚ ʪʘʙʣʠʮʝ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ. ʅʘ ʚʳʙʦʨ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʤʝʣʢʠʡ, ʩʨʝʜʥʠʡ ʠ 
ʢʨʫʧʥʳʡ ʰʨʠʬʪ.  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʫʩʢʦʚ ʧʨʦʛʨʘʤʤʳ ʚ ʆʙʱʠʭ 
ʫʩʪʘʥʦʚʢʘʭ.  

ʋʜʘʣʠʪʴ ʧʦʩʣʝʜʥʶʶ ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ  

ʋʜʘʣʷʝʪ ʧʦʩʣʝʜʥʶʶ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ. ʇʨʠ ʵʪʦʤ ʩʪʠʨʘʶʪʩʷ ʪʘʢʞʝ 
ʠʟʤʝʨʝʥʥʳʝ ʪʦʛʜʘ ʞʝ ʥʝʚʠʜʠʤʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʜʨʫʛʠʭ ʢʘʥʘʣʦʚ. ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʤʦʞʥʦ 
ʋʜʘʣʠʪʴ ʧʦʩʣʝʜʥʠʡ ʨʷʜ ʟʥʘʯʝʥʠʡ ʮʝʣʠʢʦʤ.  

ʌʫʥʢʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʝʧʨʘʚʠʣʴʥʦ ʠʟʤʝʨʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ 
ʚʨʫʯʥʫʶ.  

ʉʦʢʨʘʱʝʥʠʝ  

ʂʣʘʚʠʘʪʫʨʘ: Alt + L  

ʋʜʘʣʠʪʴ ʧʦʩʣʝʜʥʠʡ ʨʷʜ ʟʥʘʯʝʥʠʡ  

ʋʜʘʣʷʝʪ ʧʦʩʣʝʜʥʠʡ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʨʷʜ ʟʥʘʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʩʪʠʨʘʶʪʩʷ ʪʘʢʞʝ ʠʟʤʝʨʝʥʥʳʝ 
ʪʦʛʜʘ ʞʝ ʥʝʚʠʜʠʤʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʜʨʫʛʠʭ ʢʘʥʘʣʦʚ. ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʤʦʞʥʦ ʋʜʘʣʠʪʴ 
ʧʦʩʣʝʜʥʶʶ ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ.  

ʌʫʥʢʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʝʧʨʘʚʠʣʴʥʦ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 
ʠʟʤʝʨʝʥʠʠ.  

ɹʫʬʝʨ ʦʙʤʝʥʘ  

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ ʂʦʧʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ ʠ ʂʦʧʠʨʦʚʘʪʴ ʦʢʥʦ ʪʘʙʣʠʮʘ ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʠ ʦʢʥʦ 
ʧʨʦʛʨʘʤʤʳ ʚ ʚʠʜʝ ʬʘʡʣʘ Bitmap ʢʦʧʠʨʫʶʪʩʷ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ Windows ʠ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʨʫʛʠʤʠ Windows-ʧʨʦʛʨʘʤʤʘʤʠ.  
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ɻʨʘʬʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʦʩʪʫʧʥʳ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʧʨʘʚʦʡ ʢʥʦʧʢʠ 
ʤʳʰʠ ʚ ʦʙʣʘʩʪʠ ʛʨʘʬʠʢʘ.  

ʇʝʨʝʦʙʦʟʥʘʯʠʪʴ ʦʩʠ 
ʆʪʦʙʨʘʞʘʪʴ ʢʦʦʨʜʠʥʘʪʳ 
ɺʳʙʨʘʪʴ ʪʦʣʱʠʥʫ ʣʠʥʠʡ 
ʌʦʨʤʘ ʦʪʦʙʨʘʞʝʥʠʷ 
ʇʦʣʦʞʝʥʠʝ ʦʩʝʡ 
ʆʪʦʙʨʘʞʘʪʴ ʨʘʩʪʨ 
ʋʚʝʣʠʯʠʪʴ ʤʘʩʰʪʘʙ 
ʀʩʭʦʜʥʳʡ ʤʘʩʰʪʘʙ 
ʇʦʩʪʘʚʠʪʴ ʤʘʨʢʝʨ 
ʊʝʢʩʪ 
ɺʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ 
ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʣʠʥʠʷ 
ʀʟʤʝʨʠʪʴ ʨʘʟʥʠʮʫ 
ɺʳʯʠʩʣʠʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 
ʇʨʠʙʣʠʞʝʥʠʝ ʢʨʠʚʦʡ 
ɺʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɻʘʫʩʩʘ 
ʎʝʥʪʨ ʧʠʢʘ 
ɺʳʯʠʩʣʠʪʴ ʬʦʨʤ-ʬʘʢʪʦʨ 
ʂʦʵʬʬʠʮʠʝʥʪ ʧʫʣʴʩʘʮʠʡ 
ʇʨʠʙʣʠʟʠʪʴ ʛʘʫʩʩʦʚʩʢʠʤ ʧʨʦʬʠʣʝʤ 
ʆʧʨʝʜʝʣʠʪʴ ʪʦʯʢʫ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 
ʆʧʨʝʜʝʣʠʪʴ ʩʠʩʪʦʣʫ ʠ ʜʠʘʩʪʦʣʫ 
ʋʜʘʣʠʪʴ ʧʦʩʣʝʜʥʝʝ ʚʳʯʠʩʣʝʥʠʝ 
ʋʜʘʣʠʪʴ ʚʩʝ ʚʳʯʠʩʣʝʥʠʷ 
ʋʜʘʣʠʪʴ ʟʥʘʯʝʥʠʷ ʚ ʧʨʦʤʝʞʫʪʢʝ 
ʂʦʧʠʨʦʚʘʪʴ ʛʨʘʬʠʢ/ʦʢʥʦ 

ʇʝʨʝʦʙʦʟʥʘʯʠʪʴ ʦʩʠ 

ɺʳʟʳʚʘʝʪ ʦʢʥʦ ʇʨʝʜʩʪʘʚʣʝʥʠʝ. ɺ ʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʦʩʴ-X ʪʘʙʣʠʮʳ ʠ ʜʦ 
8 ʦʩʝʡ-Y, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʩʯʝʪ ʠʭ ʟʥʘʯʝʥʠʡ.  

ʇʦ-ʜʨʫʛʦʤʫ ʠʟʤʝʥʠʪʴ ʧʦʨʷʜʦʢ ʦʩʝʡ ʤʦʞʥʦ ʧʝʨʝʪʘʩʢʠʚʘʷ ʠʭ ʠʟ ʦʙʣʘʩʪʠ ʢʥʦʧʦʢ ʢʘʥʘʣʦʚ ʠ 
ʛʨʘʬʠʢʘ. 

ʆʪʦʙʨʘʞʘʪʴ ʢʦʦʨʜʠʥʘʪʳ   

ʇʦʩʣʝ ʘʢʪʠʚʠʨʦʚʘʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚ ʉʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ 
ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ, ʢʦʛʜʘ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʦʢʥʝ ʛʨʘʬʠʢʘ. ʌʫʥʢʮʠʷ ʦʩʪʘʝʪʩʷ ʘʢʪʠʚʥʦʡ ʜʦ ʪʝʭ ʧʦʨ, 
ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʳʢʣʶʯʝʥʘ ʧʦʚʪʦʨʥʳʤ ʚʳʙʦʨʦʤ ʵʪʦʛʦ ʧʫʥʢʪʘ ʤʝʥʶ, ʠʣʠ ʚ ʩʪʨʦʢʫ ʩʦʩʪʦʷʥʠʷ 
ʚʳʚʝʜʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʦʜʥʦʛʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ: ʇʦʩʪʘʚʠʪʴ ʤʘʨʢʝʨ, ɺʳʯʠʩʣʠʪʴ ʩʨʝʜʥʝʝ 
ʟʥʘʯʝʥʠʝ, ʇʨʠʙʣʠʟʠʪʴ ʢʨʠʚʦʡ, ɺʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ ʠʣʠ ʦʜʥʦʛʦ ʠʟ ɼʨʫʛʠʭ ʚʳʯʠʩʣʝʥʠʡ.  

ɸʢʪʫʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʥʝʩʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʘʙʣʠʮʫ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 
ʚʳʟʚʘʪʴ ʧʫʥʢʪ ʤʝʥʶ ʊʝʢʩʪ ʩ ʢʣʘʚʠʘʪʫʨʳ (ʩ ʧʦʤʦʱʴʶ Alt+T), ʥʝ ʠʟʤʝʥʷʷ ʧʦʣʦʞʝʥʠʷ ʫʢʘʟʘʪʝʣʷ 
ʤʳʰʠ (ʠʥʘʯʝ ʙʫʜʫʪ ʟʘʥʝʩʝʥʳ ʥʝʚʝʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ).  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʫʩʢʦʚ ʧʨʦʛʨʘʤʤʳ ʚ ʆʙʱʠʭ 
ʫʩʪʘʥʦʚʢʘʭ.  

ʉʦʢʨʘʱʝʥʠʝ  

ʂʣʘʚʠʘʪʫʨʘ: Alt + C  

ɺʳʙʨʘʪʴ ʪʦʣʱʠʥʫ ʣʠʥʠʡ  

ʊʦʣʱʠʥʫ ʣʠʥʠʡ ʛʨʘʬʠʢʦʚ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ. ʅʘ ʚʳʙʦʨ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʪʦʥʢʠʝ, ʥʦʨʤʘʣʴʥʳʝ ʠ 
ʞʠʨʥʳʝ ʣʠʥʠʠ.  
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʫʩʢʦʚ ʧʨʦʛʨʘʤʤʳ ʚ ʆʙʱʠʭ 
ʫʩʪʘʥʦʚʢʘʭ.  

ʌʦʨʤʘ ʦʪʦʙʨʘʞʝʥʠʷ   

ɺʦʟʤʦʞʥʳ ʰʝʩʪʴ ʚʘʨʠʘʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʥʘ ʛʨʘʬʠʢʘʭ.  

ʇʦʢʘʟʳʚʘʪʴ ʟʥʘʯʝʥʠʷ ʂʚʘʜʨʘʪʳ, ʪʨʝʫʛʦʣʴʥʠʢʠ, ʢʨʫʛʠ, ʨʦʤʙʳ, ... 
ʇʦʢʘʟʳʚʘʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʉʦʝʜʠʥʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʤʝʞʜʫ ʠʟʤʝʨʝʥʥʳʤʠ ʪʦʯʢʘʤʠ 
ʀʥʪʝʨʧʦʣʷʮʠʷ ʧʦ ɸʢʠʤʘ ɿʥʘʯʝʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʠʥʪʝʨʧʦʣʠʨʫʶʪʩʷ ʧʦ ɸʢʠʤʘ 
sinc-ʠʥʪʝʨʧʦʣʷʮʠʷ ɿʥʘʯʝʥʠʷ ʠʥʪʝʨʧʦʣʠʨʫʶʪʩʷ sinc(x)=sin(px)/px 
ɻʠʩʪʦʛʨʘʤʤʘ ʆʪʦʙʨʘʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩʪʦʣʙʠʢʘʤʠ 
ʇʦʢʘʟʳʚʘʪʴ ʥʫʣʝʚʳʝ ʣʠʥʠʠ ʅʫʣʝʚʳʝ ʣʠʥʠʠ ʦʩʠ-X ʠ ʦʩʠ-Y 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʫʩʢʦʚ ʧʨʦʛʨʘʤʤʳ ʚ ʆʙʱʠʭ 
ʫʩʪʘʥʦʚʢʘʭ.  

ʀʥʪʝʨʧʦʣʷʮʠʷ ʧʦ ɸʢʠʤʘ ʠ sinc ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʤʝʩʪʘʭ 
ʛʜʝ ʧʘʨʘʤʝʪʨʳ ʥʝ ʦʧʨʝʜʝʣʝʥʳ. ɺʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʪʦʯʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ, 
ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʤʝʥʝʥʳ ʥʘ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʝ ʢʨʠʚʳʝ ʧʦ ʦʢʦʥʯʘʥʠʶ ʠʟʤʝʨʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ 
sinc-ʠʥʪʝʨʧʦʣʷʮʠʠ ʢ ʩʠʛʥʘʣʘʤ, ʥʝ ʩʦʜʝʨʞʘʱʠʤ ʯʘʩʪʦʪ ʚʳʰʝ ʧʦʣʦʚʠʥʳ ʯʘʩʪʦʪʳ ʦʮʠʬʨʦʚʢʠ, 
ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʯʘʩʪʦʪʳ ʦʮʠʬʨʦʚʢʠ ʥʘ ʧʦʨʷʜʦʢ. 

ʇʦʣʦʞʝʥʠʝ ʦʩʝʡ   

ʆʩʠ ʛʨʘʬʠʢʘ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʩʣʝʚʘ-ʚʥʠʟʫ, ʩʣʝʚʘ-ʚʚʝʨʭʫ ʠʣʠ ʥʝ ʦʪʦʙʨʘʞʘʪʴʩʷ  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʫʩʢʦʚ ʧʨʦʛʨʘʤʤʳ ʚ ʆʙʱʠʭ 
ʫʩʪʘʥʦʚʢʘʭ.  

ʆʪʦʙʨʘʞʘʪʴ ʨʘʩʪʨ  

ʅʘ ʧʦʣʝ ʛʨʘʬʠʢʘ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʠʣʠ ʥʝ ʦʪʦʙʨʘʞʘʪʴʩʷ ʨʘʩʪʨ.  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʫʩʢʦʚ ʧʨʦʛʨʘʤʤʳ ʚ ʆʙʱʠʭ 
ʫʩʪʘʥʦʚʢʘʭ.  

ʋʚʝʣʠʯʠʪʴ ʤʘʩʰʪʘʙ  

ʇʦʩʣʝ ʚʳʙʦʨʘ ʵʪʦʛʦ ʧʫʥʢʪʘ ʤʝʥʶ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝʣʠʯʝʥ. ʕʪʦ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ.  

ʋʚʝʣʠʯʠʚʘʪʴ ʤʘʩʰʪʘʙ ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɼʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʢ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʫ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ ʀʩʭʦʜʥʳʡ ʤʘʩʰʪʘʙ.  

ʉʦʢʨʘʱʝʥʠʝ  

ʂʣʘʚʠʘʪʫʨʘ: Alt + Z  

ʀʩʭʦʜʥʳʡ ʤʘʩʰʪʘʙ  

ɺʦʟʚʨʘʱʘʝʪ ʛʨʘʬʠʢ ʢ ʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤ.  

ʉʦʢʨʘʱʝʥʠʝ  

ʂʣʘʚʠʘʪʫʨʘ: Alt + O  

ʂʘʣʠʙʨʦʚʢʘ ʵʥʝʨʛʠʠ (ʘʜʘʧʪʝʨ-ʄʂɸ)  

ʀʟʥʘʯʘʣʴʥʦ, ʟʘʧʠʩʘʥʥʳʝ ʩʧʝʢʪʨʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩ ʥʦʤʝʨʘʤʠ ʢʘʥʘʣʦʚ ʧʦ ʦʩʠ-ʍ. ʇʨʠʩʚʦʠʚ 
ʦʜʥʦʤʫ ʠʣʠ ʜʚʫʤ ʢʘʥʘʣʘʤ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʠ, ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʩʧʝʢʪʨ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ ʦʪ 
ʵʥʝʨʛʠʠ. ʇʦʩʣʝ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ çʂʘʣʠʙʨʦʚʢʘ ʵʥʝʨʛʠʠè ʥʫʞʥʦ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ ʚʳʙʨʘʪʴ 
ʞʝʣʘʝʤʳʡ ʢʘʥʘʣ (ʦʥ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʥʝʩʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ). 
ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʚʚʝʜʝʥʠʝ ʢʘʥʘʣʦʚ ʚʨʫʯʥʫʶ ʚ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʩʣʝ ʱʝʣʯʢʘ ʤʳʰʴʶ. ʂʘʢ 
ʪʨʝʪʴʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝ ʬʫʥʢʮʠʝʡ ɻʘʫʩʩʘ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ 
ʟʘʥʦʩʷʪʩʷ ʚ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ ʤʳʰʴʶ ʠʟ ʩʪʨʦʢʠ ʩʦʩʪʦʷʥʠʷ. ʆʙʘ ʦʢʥʘ 
ʚʚʦʜʘ ʫʞʝ ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʝ ʜʣʷ ʦʙʳʯʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

ʇʨʠ ʚʳʙʦʨʝ ʬʫʥʢʮʠʠ ʦʙʱʘʷ ʢʘʣʠʙʨʦʚʢʘ ʵʥʝʨʛʠʠ ʚʚʝʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʜʣʷ 
ʚʩʝʭ ʫʞʝ ʟʘʧʠʩʘʥʥʳʭ ʠ ʜʣʷ ʙʫʜʫʱʠʭ ʩʧʝʢʪʨʦʚ ʵʪʦʛʦ ʨʷʜʘ ʟʥʘʯʝʥʠʡ. ɽʩʣʠ ʵʪʘ ʬʫʥʢʮʠʷ ʥʝ 
ʚʳʙʨʘʥʘ, ʪʦ ʢʘʣʠʙʨʦʚʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʘʢʪʠʚʥʦʤʫ ʩʧʝʢʪʨʫ ʠ ʚʩʝʤ ʧʦʩʣʝʜʫʶʱʠʤ ʚ ʵʪʦʤ ʨʷʜʫ. 
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ʂʘʣʠʙʨʦʚʢʘ ʜʝʟʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʛʨʘʤʤʳ, ʩʤʝʥʝ ʘʜʘʧʪʝʨʘ-ʄʂɸ ʠʣʠ ʝʛʦ 
ʫʩʠʣʝʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʫʞʝ ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʩʧʝʢʪʨʦʚ, ʠʭ ʢʘʣʠʙʨʦʚʢʫ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʢ ʜʨʫʛʠʤ.  

ʉʦʢʨʘʱʝʥʠʝ  

ʂʣʘʚʠʘʪʫʨʘ: Alt + E  

ʇʦʩʪʘʚʠʪʴ ʤʘʨʢʝʨ   

ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʤʘʨʢʝʨʦʚ. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʧʝʨʝʜʚʠʞʝʥʠʝ 
ʠʣʠ ʫʜʘʣʝʥʠʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʘʨʢʝʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʧʦ ʥʝʤʫ ʣʝʚʦʡ 
ʢʥʦʧʢʦʡ ʤʳʰʠ.  

Alt+T: ʊʝʢʩʪ  

ɺʳʙʦʨʦʤ ʪʝʢʩʪʦʚʦʡ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʧʨʦʠʟʚʦʣʴʥʫʶ ʥʘʜʧʠʩʴ ʚ ʞʝʣʘʝʤʦʤ ʤʝʩʪʝ 
ʛʨʘʬʠʢʘ. ʇʦʩʣʝ ʚʚʦʜʘ ʪʝʢʩʪʘ ʥʫʞʥʦ ʣʠʰʴ ʧʦʤʝʩʪʠʪʴ ʨʘʤʢʫ ʥʘ ʞʝʣʘʝʤʦʝ ʤʝʩʪʦ ʠ ʱʝʣʢʥʫʪʴ 
ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ.  

ʇʦʩʣʝ ʣʶʙʦʛʦ ʠʟ ʚʳʯʠʩʣʝʥʠʡ, ʧʦʤʝʱʝʥʥʳʝ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʟʘʥʦʩʷʪʩʷ ʚ ʦʢʥʦ ʚʚʦʜʘ ʪʝʢʩʪʦʚʦʛʦ ʤʘʨʢʝʨʘ, ʛʜʝ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʧʠʩʠ, 
ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʣʠ ʫʜʘʣʠʪʴ.  

Alt+V: ɺʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ  

ɺʳʙʦʨʦʤ ʵʪʦʡ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʚʝʨʪʠʢʘʣʴʥʫʶ ʣʠʥʠʶ ʚ ʞʝʣʘʝʤʦʤ ʤʝʩʪʝ ʛʨʘʬʠʢʘ. 
ʂʦʦʨʜʠʥʘʪʘ ʣʠʥʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. ɽʩʣʠ ʜʦ ʵʪʦʛʦ ʙʳʣʘ ʚʳʙʨʘʥʘ ʬʫʥʢʮʠʷ 
ʆʪʦʙʨʘʞʘʪʴ ʢʦʦʨʜʠʥʘʪʳ, ʦʥʘ ʙʫʜʝʪ ʦʪʢʣʶʯʝʥʘ.  

Alt+H: ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʣʠʥʠʷ  

ɺʳʙʦʨʦʤ ʵʪʦʡ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʣʠʥʠʶ ʚ ʞʝʣʘʝʤʦʤ ʤʝʩʪʝ ʛʨʘʬʠʢʘ. 
ʂʦʦʨʜʠʥʘʪʘ ʣʠʥʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. ɽʩʣʠ ʜʦ ʵʪʦʛʦ ʙʳʣʘ ʚʳʙʨʘʥʘ ʬʫʥʢʮʠʷ 
ʆʪʦʙʨʘʞʘʪʴ ʢʦʦʨʜʠʥʘʪʳ, ʦʥʘ ʙʫʜʝʪ ʦʪʢʣʶʯʝʥʘ.  

Alt+D: ʀʟʤʝʨʠʪʴ ʨʘʟʥʠʮʫ  

ʇʦʩʣʝ ʱʝʣʯʢʘ ʧʦ ʪʦʯʢʝ ʦʪʩʯʝʪʘ ʤʦʞʥʦ ʥʘʨʠʩʦʚʘʪʴ ʥʘ ʛʨʘʬʠʢʝ ʧʨʦʠʟʚʦʣʴʥʳʝ ʣʠʥʠʠ. ʈʘʟʥʠʮʘ 
ʢʦʦʨʜʠʥʘʪ ʢʦʥʮʘ ʠ ʥʘʯʘʣʘ ʣʠʥʠʠ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. ɽʩʣʠ ʜʦ ʵʪʦʛʦ ʙʳʣʘ 
ʚʳʙʨʘʥʘ ʬʫʥʢʮʠʷ ʆʪʦʙʨʘʞʘʪʴ ʢʦʦʨʜʠʥʘʪʳ, ʦʥʘ ʙʫʜʝʪ ʦʪʢʣʶʯʝʥʘ.  

ɺʳʯʠʩʣʠʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʥʫʞʥʦ ʩ ʧʦʤʦʱʴʶ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚʳʙʨʘʪʴ ʧʨʦʤʝʞʫʪʦʢ, ʥʘ 
ʢʦʪʦʨʦʤ ʧʨʦʚʝʩʪʠ ʫʩʨʝʜʥʝʥʠʝ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʝʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʙʫʜʝʪ 
ʦʪʦʙʨʘʞʝʥʘ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. ɽʩʣʠ ʜʦ ʵʪʦʛʦ ʙʳʣʘ ʚʳʙʨʘʥʘ ʬʫʥʢʮʠʷ ʆʪʦʙʨʘʞʘʪʴ ʢʦʦʨʜʠʥʘʪʳ, 
ʦʥʘ ʙʫʜʝʪ ʦʪʢʣʶʯʝʥʘ.  

ɺʳʯʠʩʣʝʥʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʥʘ ʛʨʘʬʠʢʝ ʚ ʚʠʜʝ ʪʝʢʩʪʘ. ʋʜʘʣʠʪʴ ʣʠʥʠʶ 
ʩʨʝʜʥʝʛʦ ʤʦʞʥʦ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ ʥʝʡ.  

ʇʨʠʙʣʠʟʠʪʴ ʢʨʠʚʦʡ   

ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦʩʝʤʴ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠʙʣʠʞʝʥʠʷ:  

ʇʨʷʤʘʷ y=Ax+B 
ʇʨʷʤʘʷ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ y=Ax 
ʇʘʨʘʙʦʣʘ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ y=Ax

2
 

ʇʘʨʘʙʦʣʘ y=Ax
2
+Bx+C 

ɻʠʧʝʨʙʦʣʘ 1/x y=A/x+B 

ɻʠʧʝʨʙʦʣʘ 1/x
2
 y=A/x

2
+B 

ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ y=A*exp(-x/B) 
ʆʛʠʙʘʶʱʘʷ ʢʦʣʝʙʘʥʠʷ y=±A*exp(-x/B)+C (ʟʘʪʫʭʘʥʠʝ ʠʟ-ʟʘ ʚʷʟʢʦʩʪʠ ʚʦʟʜʫʭʘ) 
ʉʚʦʙʦʜʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ y=f(x,A,B,C,D) 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʬʫʥʢʮʠʠ ʥʫʞʥʦ ʩ ʧʦʤʦʱʴʶ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚʳʙʨʘʪʴ ʧʨʦʤʝʞʫʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ 
ʧʨʦʚʝʩʪʠ ʧʨʠʙʣʠʞʝʥʠʝ.  
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ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʦʙʦʜʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʜʦ ʚʳʙʦʨʘ ʧʨʦʤʝʞʫʪʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 
ʬʫʥʢʮʠʶ f(x,A,B,C,D), ʨʘʟʫʤʥʳʝ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʘʩʯʝʪʘ. ɺʚʦʜ 
ʬʫʥʢʮʠʠ ʧʦʜʯʠʥʷʝʪʩʷ ʦʙʳʯʥʳʤ ʧʨʘʚʠʣʘʤ. ʏʪʦʙʳ ʧʨʠʙʣʠʞʝʥʠʝ ʤʦʛʣʦ ʙʳʪʴ ʫʩʧʝʰʥʦ ʧʨʦʚʝʜʝʥʦ, 
ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʫʞʥʦ ʟʘʜʘʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʩʪʠʯʥʦ. ɺ ʩʣʫʯʘʝ 
ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʤʦʞʥʦ ʧʦʚʪʦʨʠʪʴ ʧʦʧʳʪʢʫ ʩ ʜʨʫʛʠʤʠ ʥʘʯʘʣʴʥʳʤʠ 
ʫʩʣʦʚʠʷʤʠ ʠʣʠ ʫʚʝʣʠʯʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʚʳʯʠʩʣʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʜʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ A, B, C 
ʠʣʠ D ʤʦʞʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʥʘ ʚʨʝʤʷ ʧʨʠʙʣʠʞʝʥʠʷ.  

ʉʚʦʙʦʜʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʪʴ ʥʦʚʳʡ ʢʘʥʘʣ ʚʳʙʦʨʦʤ ʬʫʥʢʮʠʠ 
ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʘʢ ʥʦʚʳʡ ʢʘʥʘʣ (ʧʘʨʘʤʝʪʨ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʥʳʝ 
ʧʨʠʙʣʠʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʮʚʝʪʘʤʠ ʠ ʧʦʜʚʝʨʛʥʫʪʳ ʜʘʣʴʥʝʡʰʝʡ 
ʦʙʨʘʙʦʪʢʝ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ.  

ɸʢʪʫʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ (A, B, C ʠ D) ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʧʨʠʙʣʠʞʝʥʠʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. 
ɽʩʣʠ ʜʦ ʵʪʦʛʦ ʙʳʣʘ ʚʳʙʨʘʥʘ ʬʫʥʢʮʠʷ ʆʪʦʙʨʘʞʘʪʴ ʢʦʦʨʜʠʥʘʪʳ, ʦʥʘ ʙʫʜʝʪ ʦʪʢʣʶʯʝʥʘ. ʕʪʠ 
ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʥʘ ʛʨʘʬʠʢ, ʚʳʙʨʘʚ ʬʫʥʢʮʠʶ ʊʝʢʩʪ. ʋʜʘʣʠʪʴ ʧʨʠʙʣʠʞʝʥʠʝ ʠʟ 
ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ ʥʝʤʫ.  

ɺʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ   

ɿʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʦʱʘʜʠ ʟʘʢʣʶʯʝʥʥʦʡ ʤʝʞʜʫ ʚʳʙʨʘʥʥʳʤ ʧʨʦʤʝʞʫʪʢʦʤ 
ʢʨʠʚʦʡ ʠ ʦʩʴʶ-ʍ ʣʠʙʦ ʧʣʦʱʘʜʠ ʧʠʢʘ. ɿʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. 
ɽʩʣʠ ʜʦ ʵʪʦʛʦ ʙʳʣʘ ʚʳʙʨʘʥʘ ʬʫʥʢʮʠʷ ʆʪʦʙʨʘʞʘʪʴ ʢʦʦʨʜʠʥʘʪʳ, ʦʥʘ ʙʫʜʝʪ ʦʪʢʣʶʯʝʥʘ.  

ɸʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʥʘ ʛʨʘʬʠʢ, ʚʳʙʨʘʚ ʬʫʥʢʮʠʶ ʊʝʢʩʪ.  

ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ  
(ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ ʯʘʩʪʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ)  

ʅʘ ʚʳʜʝʣʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦʣʥʦʝ ʯʠʩʣʦ ʩʦʙʳʪʠʡ n, ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ Õ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ s. ʕʪʠ ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ, 

ʚʳʯʠʩʣʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ y=nÖµ
x
/x!*exp(-Õ) ʚʳʚʦʜʠʪʩʷ ʥʘ ʛʨʘʬʠʢ.  

ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɻʘʫʩʩʘ  
(ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ ʯʘʩʪʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ)  

ʅʘ ʚʳʜʝʣʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦʣʥʦʝ ʯʠʩʣʦ ʩʦʙʳʪʠʡ n, ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ Õ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ s. ʕʪʠ ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ, 

ʚʳʯʠʩʣʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ɻʘʫʩʩʘ y=n/s/Sqrt(2p)*exp(-(x-µ)
2
/2s

2
) ʚʳʚʦʜʠʪʩʷ ʥʘ ʛʨʘʬʠʢ.  

ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ʎʝʥʪʨ ʧʠʢʘ  

ɼʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʧʠʢʘ ʚʳʯʠʩʣʷʝʪʩʷ çʮʝʥʪʨ ʪʷʞʝʩʪʠ ʧʠʢʘè ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. 
ʋʜʘʣʠʪʴ ʣʠʥʠʶ ʠʟ ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ ʥʝʡ.  

ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ɺʳʯʠʩʣʠʪʴ ʬʦʨʤ-ʬʘʢʪʦʨ   
(ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʨʠʚʳʭ)  

ɼʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ [t1,t2] ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (ʥʘʧʨʠʤʝʨ, U(t)) ʚʳʯʠʩʣʷʶʪʩʷ ʠ 
ʟʘʥʦʩʷʪʩʷ ʚ ʩʪʨʦʢʫ ʩʦʩʪʦʷʥʠʷ:  

¶  ʉʨʝʜʥʝʚʳʧʨʷʤʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ (ʩʨʝʜʥʝʝ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ) 

 
¶ ʬɻʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ 

 
¶ ʬʦʨʤ-ʬʘʢʪʦʨ 

 

ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʜʝʣʝʥʦ ʮʝʣʦʝ ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ.  
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ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ɺʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʫʣʴʩʘʮʠʡ  
(ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʨʠʚʳʭ)  

ɼʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ [t1,t2] ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (ʥʘʧʨʠʤʝʨ, U(t)) ʚʳʯʠʩʣʷʶʪʩʷ ʠ 
ʟʘʥʦʩʷʪʩʷ ʚ ʩʪʨʦʢʫ ʩʦʩʪʦʷʥʠʷ:  

¶  ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

 
¶ ʵʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ 

 
¶ ʢʦʵʬʬʠʮʠʝʥʪ ʧʫʣʴʩʘʮʠʡ 

 

ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʜʝʣʝʥʦ ʮʝʣʦʝ ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ.  

ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ʇʨʠʙʣʠʟʠʪʴ ʛʘʫʩʩʦʚʩʢʠʤ ʧʨʦʬʠʣʝʤ (ʘʜʘʧʪʝʨ-ʄʂɸ)   
ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ɻʘʫʩʩʦʚʩʢʠʝ ʧʨʦʬʠʣʠ ʦʜʠʥʘʢʦʚʦʡ ʰʠʨʠʥʳ (VKA-Box)  
ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ɻʘʫʩʩʦʚʩʢʠʝ ʧʨʦʬʠʣʠ ʦʜʠʥʘʢʦʚʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʰʠʨʠʥʳ (VKA-
Box)  
ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ɻʘʫʩʩʦʚʩʢʠʝ ʧʨʦʬʠʣʠ ʟʘʜʘʥʥʦʡ ʵʥʝʨʛʠʠ (VKA-Box)  

ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʧʫʥʢʪʦʚ ʤʝʥʶ ʤʦʞʥʦ ʧʨʠʙʣʠʟʠʪʴ ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʛʘʫʩʩʦʚʩʢʠʭ 
ʧʨʦʬʠʣʝʡ ʠʣʠ ʠʭ ʩʫʤʤʦʡ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʙʣʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʘʛʘʝʤʳʭ ʚʠʜʘ  

, 

ʛʜʝ ʧʘʨʘʤʝʪʨʳ A, m ʠ s ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝʤ.  

ɺ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʩʣʫʯʘʝ ʚʳʜʝʣʝʥʥʘʷ ʯʘʩʪʴ ʩʧʝʢʪʨʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʛʘʫʩʩʦʚʩʢʠʤ 
ʧʨʦʬʠʣʝʤ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝ ʩʫʤʤʦʡ ʥʝʩʢʦʣʴʢʠʭ ʛʘʫʩʩʦʚʩʢʠʭ ʧʨʦʬʠʣʝʡ, 
ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʯʠʩʣʦ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʦʚ (ʧʠʢʦʚ). ɼʣʷ ʵʪʦʛʦ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʤʝʪʦʜʦʚ ʤʘʨʢʠʨʦʚʢʠ ʧʠʢʦʚ: ʎʝʥʪʨ ʧʠʢʘ, ɺʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʠʣʠ 
ʤʘʨʢʠʨʦʚʢʘ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʵʥʝʨʛʠʡ.  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ "ʇʨʠʙʣʠʟʠʪʴ ʛʘʫʩʩʦʚʩʢʠʤ ʧʨʦʬʠʣʝʤ" ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʙʣʠʞʝʥʠʷ ʩʚʦʙʦʜʥʳʝ: 

ʜʣʷ ʢʘʞʜʦʡ ʛʘʫʩʩʦʚʩʢʦʡ ʬʫʥʢʮʠʠ ʧʦʜʛʦʥʷʝʪʩʷ ʘʤʧʣʠʪʫʜʘ Ai, ʮʝʥʪʨ mi ʠ ʰʠʨʠʥʘ si. ʇʨʠʙʣʠʞʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʦʙʱʝʡ ʜʣʷ ʚʩʝʭ ʬʫʥʢʮʠʡ ʥʫʣʝʚʦʡ ʣʠʥʠʝʡ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ʧʦʜʧʫʥʢʪʦʚ ʤʝʥʶ ʚʦʟʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʥʢʠ, ʚʚʦʜʷ 
ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʘʨʘʤʝʪʨʳ. ʇʨʠ ʚʳʙʦʨʝ "ɻʘʫʩʩʦʚʩʢʠʭ ʧʨʦʬʠʣʝʡ ʦʜʠʥʘʢʦʚʦʡ ʰʠʨʠʥʳ" 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʘ ʜʣʷ ʚʩʝʭ ʬʫʥʢʮʠʡ ʰʠʨʠʥʘ s = si. ʇʨʠ ʚʳʙʦʨʝ "ɻʘʫʩʩʦʚʩʢʠʭ ʧʨʦʬʠʣʝʡ 

ʦʜʠʥʘʢʦʚʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʰʠʨʠʥʳ" si = s0Öm, ʪ.ʝ. ʰʠʨʠʥʘ ʬʫʥʢʮʠʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʵʥʝʨʛʠʠ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ "ɻʘʫʩʩʦʚʩʢʠʭ ʧʨʦʬʠʣʝʡ ʟʘʜʘʥʥʦʡ ʵʥʝʨʛʠʠ" ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʟʘʜʘʥʥʳʝ 

ʧʦʟʠʮʠʠ ʤʘʢʩʠʤʫʤʦʚ mi = Const. ʇʨʠ ʵʪʦʤ ʧʦʜʛʦʥʷʶʪʩʷ ʚʩʝ ʘʤʧʣʠʪʫʜʳ Ai ʠ ʦʙʱʘʷ ʰʠʨʠʥʘ s = si, 
ʥʫʣʝʚʘʷ ʣʠʥʠʷ ʬʫʥʢʮʠʡ ʧʦʣʘʛʘʝʪʩʷ ʨʘʚʥʦʡ ʥʫʣʶ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʧʦʜʛʦʥʢʠ ʦʩʦʙʝʥʥʦ ʧʦʜʭʦʜʠʪ 
ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʣʝ ʤʘʨʢʠʨʦʚʢʠ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʵʥʝʨʛʠʡ.  

ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʫ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ   
(ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ ʢʨʠʚʳʭ ʪʠʪʨʘʮʠʠ: pH ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʤʘ)  

ʅʘ ʚʳʜʝʣʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʪʠʪʨʘʮʠʦʥʥʦʡ ʢʨʠʚʦʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʦʯʢʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠ 
ʟʥʘʯʝʥʠʝ pK. ʕʪʠ ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. ɼʣʷ ʩʠʣʴʥʳʭ ʢʠʩʣʦʪ ʠ ʦʩʥʦʚʘʥʠʡ 
(ʩ pK < 1) ʠʤʝʝʪ ʩʤʳʩʣ ʚʳʜʝʣʷʪʴ ʪʦʣʴʢʦ ʧʨʦʤʝʞʫʪʦʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦ ʠ ʧʦʩʣʝ ʪʦʯʢʠ 
ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʥʝʚʝʨʥʦʝ ʟʥʘʯʝʥʠʝ pK. ʋʜʘʣʠʪʴ ʪʦʯʢʫ 
ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠʟ ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ ʥʝʡ.  
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ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ ð> ʦʧʨʝʜʝʣʠʪʴ ʩʠʩʪʦʣʫ ʠ ʜʠʘʩʪʦʣʫ 
(ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ ʢʨʠʚʳʭ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ)  

ʅʘ ʚʳʜʝʣʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʢʨʠʚʦʡ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʠʩʪʦʣʘ ʠ ʜʠʘʩʪʦʣʘ, 
ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. ʋʜʘʣʠʪʴ ʩʠʩʪʦʣʫ ʠʣʠ ʜʠʘʩʪʦʣʫ ʠʟ ʛʨʘʬʠʢʘ ʤʦʞʥʦ 
ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ ʥʝʡ.  

ʋʜʘʣʠʪʴ ʧʦʩʣʝʜʥʝʝ ʚʳʯʠʩʣʝʥʠʝ   

ʇʦʩʣʝʜʥʝʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʯʠʩʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʤʝʥʝʥʦ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʜʣʷ ʩʣʝʜʫʶʱʠʭ 
ʚʳʯʠʩʣʝʥʠʡ:  

ʇʦʩʪʘʚʠʪʴ ʤʘʨʢʝʨ 
ɺʳʯʠʩʣʠʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 
ʇʨʠʙʣʠʟʠʪʴ ʢʨʠʚʦʡ 
ɺʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ 
ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ 

ʉʦʢʨʘʱʝʥʠʝ  

ʂʣʘʚʠʘʪʫʨʘ: Alt + Backspace  

ʋʜʘʣʠʪʴ ʚʩʝ ʚʳʯʠʩʣʝʥʠʷ  

ɺʩʝ ʚʳʯʠʩʣʝʥʠʷ ʙʫʜʫʪ ʫʜʘʣʝʥʳ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʯʠʩʣʝʥʠʷʤ:  

ʇʦʩʪʘʚʠʪʴ ʤʘʨʢʝʨ 
ɺʳʯʠʩʣʠʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 
ʇʨʠʙʣʠʟʠʪʴ ʢʨʠʚʦʡ 
ɺʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ 
ɼʨʫʛʠʝ ʚʳʯʠʩʣʝʥʠʷ 

ʋʜʘʣʠʪʴ ʟʥʘʯʝʥʠʷ ʚ ʧʨʦʤʝʞʫʪʢʝ  

ɿʥʘʯʝʥʠʷ ʥʘ ʚʳʜʝʣʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʢʨʠʚʦʡ ʙʫʜʫʪ ʫʜʘʣʝʥʳ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢ ʟʥʘʯʝʥʠʷʤ 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʧʦ ʦʩʠ-Y. ʅʝ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ (ʥʘʧʨʠʤʝʨ, 
ʨʘʩʩʯʠʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʡ-ʣʠʙʦ ʬʦʨʤʫʣʳ) ʠ ʟʥʘʯʝʥʠʷ ʧʦ ʦʩʠ-ʍ.  

ɹʫʬʝʨ ʦʙʤʝʥʘ  

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ ʂʦʧʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ ʠ ʂʦʧʠʨʦʚʘʪʴ ʦʢʥʦ ʛʨʘʬʠʢ ʠʣʠ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʚ 
ʚʠʜʝ ʬʘʡʣʘ Bitmap ʢʦʧʠʨʫʶʪʩʷ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ Windows ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʨʫʛʠʤʠ 
Windows-ʧʨʦʛʨʘʤʤʘʤʠ.  

ʄʘʨʢʠʨʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʢʘ ʢʨʠʚʦʡ   

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʳʯʠʩʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʤʘʨʢʠʨʦʚʘʪʴ (ʚʳʙʨʘʪʴ) ʧʨʦʤʝʞʫʪʦʢ ʚ 
ʢʦʪʦʨʦʤ ʠʭ ʧʨʦʚʝʩʪʠ.  

ɼʣʷ ɻʪʦʛʦ ʥʫʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʧʨʠ ʥʘʞʘʪʦʡ ʣʝʚʦʡ ʢʥʦʧʢʝ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ 
ʧʨʦʤʝʞʫʪʢʘ. ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʤʦʞʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʥʘ ʥʘʯʘʣʦ ʠ ʥʘ ʢʦʥʝʮ ʧʨʦʤʝʞʫʪʢʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʤʘʨʢʠʨʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʘʷ ʯʘʩʪʴ ʢʨʠʚʦʡ ʧʦʢʘʟʳʚʘʝʪʩʷ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ.  
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ʉʣʦʞʝʥʠʝ/ʚʳʯʠʪʘʥʠʝ ʩʧʝʢʪʨʦʚ (ʘʜʘʧʪʝʨ-ʄʂɸ)  

ʉʣʦʞʝʥʠʝ/ʚʳʯʠʪʘʥʠʝ ʩʧʝʢʪʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʙʟʦʨʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ 
ʧʝʨʝʪʘʱʠʪʴ ʤʳʰʴʶ ʦʜʠʥ ʩʧʝʢʪʨ ʥʘ ʜʨʫʛʦʡ. ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʤʦʞʥʦ ʧʝʨʝʪʘʱʠʪʴ ʩʠʤʚʦʣ ʩʧʝʢʪʨʘ 
ʠʟ ʩʪʨʦʢʠ ʩʠʤʚʦʣʦʚ ʚ ʛʨʘʬʠʢ. ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʢʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ 
ʦʧʝʨʘʮʠʷ ʠ ʮʝʣʴ ʨʘʩʯʝʪʘ.  

ʌʫʥʢʮʠʠ ɻʘʫʩʩʘ ʠ ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ (ʘʜʘʧʪʝʨ-ʄʂɸ)  

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʩʫʤʤʘʨʥʦʡ ʩʢʦʨʦʩʪʠ ʩʯʝʪʘ ʧʦʜ ʧʠʢʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʝʪʘʣʠ 
ʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʝʡ ɻʘʫʩʩʘ.  

ʉʫʤʤʘʨʥʘʷ ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ ʚ ʠʟʤʝʨʝʥʥʦʤ ʩʧʝʢʪʨʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʠʥʪʝʛʨʘʣ ʧʦ 
ʧʨʦʤʝʞʫʪʢʫ, ʥʘʧʨʠʤʝʨ ʧʦʜ ʢʘʢʠʤ-ʣʠʙʦ ʧʠʢʦʤ. ʆʜʥʘʢʦ, ʚ ʠʟʤʝʨʝʥʠʷʭ ʘʜʘʧʪʝʨʦʤ-ʄʂɸ ʵʪʦʪ 
ʨʝʟʫʣʴʪʘʪ ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʠʤ ʠʥʪʝʛʨʘʣʦʤ ʧʦ ʦʩʠ-ʍ, ʘ ʣʠʰʴ ʩʫʤʤʦʡ ʧʦ ʢʘʥʘʣʘʤ ʠ ʠʤʝʝʪ 
ʨʘʟʤʝʨʥʦʩʪʴ çʩʦʙʳʪʠʷè.  

ʉʫʤʤʘʨʥʘʷ ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʣʠʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ, ʥʘʧʨʠʤʝʨ, ʠʟ 
ʧʨʠʙʣʠʞʝʥʠʷ ʛʘʫʩʩʦʚʩʢʠʤ ʧʨʦʬʠʣʝʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʙʣʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʘ ʠʟ 
ʥʝʩʢʦʣʴʢʠʭ ʩʣʘʛʘʝʤʳʭ ʚʠʜʘ  

, 

ʛʜʝ ʧʘʨʘʤʝʪʨʳ A, m ʠ s ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝʤ.  

ʇʣʦʱʘʜʴ ʧʦʜ ʦʜʥʦʡ ʢʨʠʚʦʡ ɻʘʫʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ  

. 

ʕʪʦʪ ʥʘʩʪʦʷʱʠʡ ʠʥʪʝʛʨʘʣ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ çʩʦʙʳʪʠʷ * ʵʥʝʨʛʠʶè, ʪ.ʢ. ʰʠʨʠʥʘ ʣʠʥʠʠ s ʠʤʝʝʪ 
ʨʘʟʤʝʨʥʦʩʪʴ çʵʥʝʨʛʠʠè.  

ɼʣʷ ʧʝʨʝʩʯʝʪʘ ʚ ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ ʢʘʢ ʩʫʤʤʫ ʧʦ ʚʩʝʤ ʢʘʥʘʣʘʤ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʝʱʝ 
ʧʦʜʝʣʝʥ ʥʘ ʰʠʨʠʥʫ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʚʳʨʘʞʝʥʥʫʶ ʚ ʝʜʠʥʠʮʘʭ ʵʥʝʨʛʠʠ. ʐʠʨʠʥʘ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʧʦ 

ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪʘ ʢʘʢ DE ʩʦʩʝʜʥʠʭ ʢʘʥʘʣʦʚ ʠʟ ʪʘʙʣʠʮʳ ʠʣʠ ʠʟ ʩʚʦʡʩʪʚ ʠʟʤʝʨʝʥʥʦʛʦ 
ʩʧʝʢʪʨʘ (ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʩʠʤʚʦʣ ʩʧʝʢʪʨʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʤʤʘʨʥʘʷ ʩʢʦʨʦʩʪʴ ʩʯʝʪʘ ʦʜʥʦʡ ʛʘʫʩʩʦʚʩʢʦʡ ʢʨʠʚʦʡ ʩʦʩʪʘʚʣʷʝʪ  

 

ʇʘʨʘʤʝʪʨʳ A ʠ s ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʙʣʠʞʝʥʠʷ ʛʘʫʩʩʦʚʩʢʠʤ ʧʨʦʬʠʣʝʤ, ʰʠʨʠʥʘ 

ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʧʦ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪʘ ʢʘʢ DE ʩʦʩʝʜʥʠʭ ʢʘʥʘʣʦʚ ʠʟ ʪʘʙʣʠʮʳ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʩʪʨʦʛʠʤ ʨʝʰʝʥʠʝʤ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣ ʙʳ ʨʘʩʯʝʪ ʘʤʧʣʠʪʫʜʳ ɸ ʚ ʨʘʟʤʝʨʥʦʩʪʠ 
çʩʢʦʨʦʩʪʴ ʩʯʝʪʘ ʥʘ ʠʥʪʝʨʚʘʣ ʵʥʝʨʛʠʠè, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʥʝ ʧʨʠʥʷʪʦ.  
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ʋʩʪʘʥʦʚʢʠ  

 F5 

ɺ ʵʪʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʚʩʝ ʫʩʪʘʥʦʚʢʠ ʢʨʦʤʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ. ʕʪʠ 
ʫʩʪʘʥʦʚʢʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʰʝʩʪʴ ʛʨʫʧʧ:  

CASSY (ʆʧʨʝʜʝʣʝʥʠʷ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ CASSY-ʤʦʜʫʣʝʡ) 
ʇʘʨʘʤʝʪʨ/ʌʦʨʤʫʣʘ/FFT (ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʢʘʢ ʧʘʨʘʤʝʪʨʦʚ, ʯʝʨʝʟ 

ʬʦʨʤʫʣʳ, ʙʳʩʪʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ) 
ʇʨʝʜʩʪʘʚʣʝʥʠʝ (ʀʟʤʝʥʝʥʠʝ ʧʨʠʩʚʦʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʩʪʦʣʙʮʘʤ ʪʘʙʣʠʮʳ ʠ ʦʩʷʤ 

ʛʨʘʬʠʢʘ) 
ʄʦʜʝʣʴʥʳʡ ʨʘʩʯʝʪ (ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʜʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ) 
ʂʦʤʤʝʥʪʘʨʠʡ (ʄʝʩʪʦ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ) 
ʆʙʱʝʝ (ɺʙrʦʨ ʧʨʠʙʦʨʘ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʫʩʪʘʥʦʚʦʢ) 

ʋʩʪʘʥʦʚʢʠ CASSY 

 F5  

ɺ ʵʪʦʡ ʚʢʣʘʜʢʝ ʠʟʦʙʨʘʞʝʥʘ ʘʢʪʫʘʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʝʡ CASSY ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 
ʘʜʘʧʪʝʨʦʚ. ʀʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʥʦʚʳʡ ʤʦʜʫʣʴ ʠʣʠ ʘʜʘʧʪʝʨ) ʧʨʠʚʦʜʠʪ ʢ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʠʟʤʝʥʝʥʠʶ ʠʟʦʙʨʘʞʝʥʠʷ.  

 

ɸʢʪʠʚʠʨʦʚʘʥʠʝ ʢʘʥʘʣʘ ʠ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʫʩʪʘʥʦʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝ ʱʝʣʯʢʘ ʤʳʰʴʶ ʧʦ ʥʝʤʫ. 
ʀʟʤʝʨʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʟʘʚʠʩʷʪ ʦʪ CASSY-ʤʦʜʫʣʷ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʘʜʘʧʪʝʨʘ. ɿʥʘʯʝʥʠʷ 
ʠʟʤʝʨʝʥʥʳʝ ʢʘʞʜʳʤ ʘʢʪʠʚʥʳʤ ʢʘʥʘʣʦʤ ʟʘʥʦʩʷʪʩʷ ʚ ʪʘʙʣʠʮʫ ʠ ʥʘ ʛʨʘʬʠʢ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ 
(ʧʨʠʩʚʦʝʥʠʝ ʩʪʦʣʙʮʦʚ ʠ ʦʩʝʡ) ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʢʣʘʜʢʝ.  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʫʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʢʪʠʚʥʳʝ ʢʘʥʘʣʳ, ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʝ ʘʢʪʫʘʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ, 
ʘ ʟʘʜʘʥʥʘʷ ʨʘʥʝʝ ʩ ʫʢʘʟʘʥʠʝʤ ʚʦʟʤʦʞʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʨʝʘʣʴʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʟʘʛʨʫʟʢʝ 
ʨʘʥʝʝ ʟʘʧʠʩʘʥʥʦʛʦ ʬʘʡʣʘ, ʣʝʛʢʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʫʶ ʧʨʠ ʝʛʦ ʟʘʧʠʩʠ ʢʦʥʬʠʛʫʨʘʮʠʶ 
CASSY-ʤʦʜʫʣʝʡ ʠ ʘʜʘʧʪʝʨʦʚ.  

ʇʨʠ ʚʳʙʦʨʝ ʬʫʥʢʮʠʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʟʦʙʨʘʞʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ 
ʢʦʥʬʠʛʫʨʘʮʠʷ, ʥʦ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʢʪʠʚʥʳʭ ʢʘʥʘʣʘʭ ʪʝʨʷʝʪʩʷ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʘʢʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʦʪʢʨʳʚʘʝʪʩʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʢʥʦ.  
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ʋʩʪʘʥʦʚʢʠ ʇʘʨʘʤʝʪʨ/ʌʦʨʤʫʣʘ/FFT  

 F5  

ʅʝʢʦʪʦʨʳʝ ʚʝʣʠʯʠʥʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʨʝʥʳ CASSY ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʪ.ʝ. ʥʝ ʷʚʣʷʶʪʩʷ 
ʟʥʘʯʝʥʠʝʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʢʘʥʘʣʘ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʘʢʠʭ ʚʝʣʠʯʠʥ ʚ ʪʘʙʣʠʮʝ 
ʠʣʠ ʛʨʘʬʠʢʝ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʟʜʝʩʴ.  

ʅʦʚʘʷ ʧʝʨʝʤʝʥʥʘʷ ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʥʘʯʠʥʘʶʱʝʡʩʷ ʩ ʝʝ ʠʤʝʥʠ. ʅʦʚʦʡ 
ʧʝʨʝʤʝʥʥʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʩʚʦʝʥ ʢʘʢʦʡ-ʣʠʙʦ ʩʠʤʚʦʣ ï ʠʤʷ, ʧʦ ʢʦʪʦʨʦʤʫ ʢ ʥʝʡ ʤʦʞʥʦ 
ʦʙʨʘʪʠʪʩʷ. ʕʪʦ ʠʤʷ ʜʦʣʞʥʦ ʩʦʩʪʦʷʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʠʤʚʦʣʦʚ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʠ ʛʨʝʯʝʩʢʠʭ ʙʫʢʚ (ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʥʘʙʠʨʘʝʪʩʷ ʟʥʘʢ ç&è ʩ 
ʧʦʩʣʝʜʫʶʱʝʡ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʦʡ). ʂʨʦʤʝ ʪʦʛʦ, ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʞʝʣʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʦʚ 
ʠʟʤʝʨʝʥʠʡ ʠ ʦʩʝʡ (ʚʘʞʥʳ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ) ʠ ʯʠʩʣʦ ʟʥʘʢʦʚ ʧʦʩʣʝ 
ʟʘʧʷʪʦʡ (ʚʘʞʥʳ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʟʘʧʠʩʠ ʚ ʪʘʙʣʠʮʫ).  

ʉʫʱʝʩʪʚʫʝʪ ʚʦʩʝʤʴ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʥʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ:  

ʂʦʥʩʪʘʥʪʘ  

ʂʦʥʩʪʘʥʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʌʦʨʤʫʣʘʭ ʠ ʄʦʜʝʣʴʥʦʤ ʨʘʩʯʝʪʝ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʘʞʜʦʡ 
ʢʦʥʩʪʘʥʪʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʤʷ (ʩʠʤʚʦʣ) ʠ ʟʥʘʯʝʥʠʝ, ʧʨʠʯʝʤ ʝʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ 
ʠʟʤʝʥʝʥʦ ʧʦʟʞʝ ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʪʨʝʣʢʠ ʚ ʝʝ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʠʥʩʪʨʫʤʝʥʪʝ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦ ʧʦʜʙʠʨʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʌʦʨʤʫʣʘʭ (ʩʤ. ʥʠʞʝ) ʠ 
ʄʦʜʝʣʴʥʦʤ ʨʘʩʯʝʪʝ ʪʘʢ, ʯʪʦʙʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 
ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ. ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʣʠʯʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʇʘʨʘʤʝʪʨʦʚ ʠ 
ʂʦʥʩʪʘʥʪ ʩʪʨʝʣʢʠ ʚ ʥʠʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʮʚʝʪʦʤ ʤʘʛʝʥʪʘ (ʨʦʟʦʚʳʡ).  

ɼʣʷ ʟʘʜʘʥʠʷ ʜʚʦʠʯʥʳʭ ʢʦʥʩʪʘʥʪ (ʣʦʛʠʯʝʩʢʠʭ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʧʝʨʝʢʣʶʯʘʝʤʳʭ ʱʝʣʯʢʦʤ ʤʳʰʠ ʥʘ 
ʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ) ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʝʣʳ ʦʪʦʙʨʘʞʝʥʠʷ ʦʪ 0 ʜʦ 1 ʠ ʯʠʩʣʦ 
ʜʝʩʷʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ ʨʘʚʥʦʝ 0.  

ʇʘʨʘʤʝʪʨ  

ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʧʨʦʩʪʦ ʨʝʟʝʨʚʠʨʫʝʪ ʦʜʠʥ ʩʪʦʣʙʝʮ ʪʘʙʣʠʮʳ. ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʜʦʣʞʥʳ ʩʪʦʷʪʴ ʚ ʵʪʦʤ ʩʪʦʣʙʮʝ, ʟʘʥʦʩʷʪʩʷ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʱʝʣʯʢʦʤ ʤʳʰʠ ʥʘ 
ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ ʜʦ ʠʣʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ. ʈʘʟʫʤʥʦ ʟʘʜʘʚʘʪʴ 
ʧʘʨʘʤʝʪʨ ʜʦ ʠʟʤʝʨʝʥʠʷ, ʪ.ʢ. ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʚʨʫʯʥʫʶ ʥʘ ʛʨʘʬʠʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ 
ʩʨʘʟʫ ʧʨʘʚʠʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʘ ʥʝ ʧʦʣʫʯʝʥʥʳʝ ʩʦ ʩʪʘʨʳʤ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ.  

ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʚ ʦʢʥʝ ʫʩʪʘʥʦʚʦʢ ʠʣʠ ʚʟʷʪ ʠʟ ʧʦʢʘʟʘʥʠʡ 
ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ ʤʳʰʴʶ. ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʣʠʯʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ʇʘʨʘʤʝʪʨʦʚ ʠ ʂʦʥʩʪʘʥʪ ʩʪʨʝʣʢʠ ʚ ʥʠʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʮʚʝʪʦʤ ʤʘʛʝʥʪʘ (ʨʦʟʦʚʳʡ).  

ʌʦʨʤʫʣʘ  

ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʥʦʚʫʶ ʧʝʨʝʤʝʥʥʫʶ ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ, 
ʠʩʧʦʣʴʟʫʶʱʝʡ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʝʨʝʤʝʥʥʳʝ. ɼʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ 
ʧʝʨʝʤʝʥʥʳʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʭ ʠʤʝʥʘ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʦʪʦʙʨʘʞʘʶʱʝʤʩʷ ʩʧʠʩʢʝ. ɼʣʷ ʟʘʜʘʥʠʷ 
ʬʦʨʤʫʣ ʩʫʱʝʩʪʚʫʶʪ ʧʨʘʚʠʣʘ (ʩʤʦʪʨʠ ʪʘʢʞʝ ʧʨʠʤʝʨʳ). ʉʪʨʝʣʢʠ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ 
ʨʘʩʩʯʠʪʘʥʥʳʭ ʚʝʣʠʯʠʥ ʦʪʦʙʨʘʞʘʶʪʩʷ ʬʠʦʣʝʪʦʚʳʤ ʮʚʝʪʦʤ.  

ɽʩʣʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʘʷ ʬʦʨʤʫʣʘ ʜʦʣʞʥʘ ʟʘʚʠʩʝʪʴ ʦʪ ʥʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʥʝʦʙʭʦʜʠʤʦ 
ʠʟʤʝʥʠʪʴ ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʥʦʧʦʢ ʢʘʥʘʣʦʚ, ʦʪʦʙʨʘʞʘʶʱʠʭʩʷ ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʦʩʥʦʚʥʦʛʦ 
ʦʢʥʘ: ʚʩʝ ʢʥʦʧʢʠ ʧʝʨʝʤʝʥʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʬʦʨʤʫʣʝ, ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʩʣʝʚʘ ʦʪ ʢʥʦʧʢʠ 
ʬʦʨʤʫʣʳ. ʇʝʨʝʤʝʩʪʠʪʴ ʢʥʦʧʢʫ ʤʦʞʥʦ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ ʤʳʰʴʶ.  

ʇʨʦʠʟʚʦʜʥʘʷ, ʠʥʪʝʛʨʘʣ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, FFT (ʙʳʩʪʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ), 
ɻʠʩʪʦʛʨʘʤʤʘ  

ɼʣʷ ʟʘʜʘʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦ ʚʨʝʤʝʥʠ, ʠʥʪʝʛʨʘʣʘ ʧʦ ʚʨʝʤʝʥʠ ʠ FFT (ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ) 
ʜʦʩʪʘʪʦʯʥʦ ʫʢʘʟʘʪʴ ʢʘʥʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʚʳʯʠʩʣʝʥʠʠ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 
ʟʘʜʘʝʪʩʷ ʝʱʝ ʠ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʨʝʜʥʝʥʠʝ. ɼʣʷ ʨʘʟʫʤʥʳʭ 
ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʛʦ, ʠʥʪʝʨʚʘʣ ʫʩʨʝʜʥʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʴʰʝ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ. 
ɼʣʷ ʨʘʙʦʪʳ ʩ ʛʠʩʪʦʛʨʘʤʤʦʡ ʥʫʞʥʦ ʟʘʜʘʪʴ ʰʠʨʠʥʫ ʢʘʥʘʣʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ FFT ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʢʘʥʘʣ ʩ ʥʘʟʚʘʥʠʝʤ ʏʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 
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ʧʨʦʩʤʦʪʨ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʝʥ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʚʢʣʘʜʦʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʜʣʷ ʛʠʩʪʦʛʨʘʤʤʳ 
ʩʦʟʜʘʝʪʩʷ ʢʘʥʘʣ ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʣʠʯʠʷ ʦʪ ʜʨʫʛʠʭ ʢʘʥʘʣʦʚ 
ʩʪʨʝʣʢʠ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʨʘʩʩʯʠʪʘʥʥʳʭ ʚʝʣʠʯʠʥ ʦʪʦʙʨʘʞʘʶʪʩʷ ʬʠʦʣʝʪʦʚʳʤ 
ʮʚʝʪʦʤ.  

ʇʨʠʤʝʯʘʥʠʷ  

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʧʨʦʠʟʚʦʜʥʦʡ ʪʦʯʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ 
ʠʟʤʝʨʝʥʠʷʤʠ ȹt. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ȹs = 1 ʤʤ ʠ ʠʥʪʝʨʚʘʣʦʤ 
ȹt = 100 ʤʩ, ʧʝʨʚʘʷ ʧʨʦʠʟʚʦʜʥʘʷ v(i) = (s(i+1)-s(i-1))/2ȹt ʠʤʝʝʪ ʦʰʠʙʢʫ ȹv = 0,005 ʤ/ʩ, ʘ ʚʪʦʨʘʷ 

ȹa = 0,025 ʤ/ʩ
2
. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ ʜʦ ȹt = 50 ʤʩ, ʵʪʠ ʦʰʠʙʢʠ 

ʫʚʝʣʠʯʘʪʩʷ ʜʦ ȹv = 0,01 ʤ/ʩ ʠ ȹa = 0,1 ʤ/ʩ
2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʵʪʦʤʫ, ʞʝʣʘʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʴʰʠʝ ȹt (ʥʘʧʨʠʤʝʨ, 200 ʤʩ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʝʣʴʩʦʚʦʡ ʜʦʨʦʞʢʝ ʠ 
50 ʤʩ ʜʣʷ ʢʦʣʝʙʣʶʱʠʭʩʷ ʧʨʫʞʠʥ).  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʦʚʠʥʫ ʯʘʩʪʦʪʳ ʠʟʤʝʨʝʥʠʷ. 
ʊʘʢ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʩ ʠʥʪʝʨʚʘʣʦʤ ȹt = 10 ʤʢʩ (f = 100 ʢɻʮ) ʚ FFT ʧʨʠʩʫʪʩʪʚʫʶʪ ʯʘʩʪʦʪʳ ʜʦ 
50 ʢɻʮ. ʈʘʟʨʝʰʝʥʠʝ ʞʝ ʚ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʯʘʩʪʦʪ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ: ʯʝʤ ʙʦʣʴʰʝ 
ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ, ʪʝʤ ʣʫʯʰʝ ʨʘʟʨʝʰʝʥʠʝ ʚ ʯʘʩʪʦʪʥʦʤ ʩʧʝʢʪʨʝ.  

ɻʨʝʯʝʩʢʠʭ ʙʫʢʚ 

&a &b &c &d &e &f &g &h &i &j &k &l &m &n &o &p &q &r &s &t &u &v &w &x &y &z 

a b c d e f g h i j k l m n o p q r s t u v w x y z 
&A &B &C &D &E &F &G &H &I &J &K &L &M &N &O &P &Q &R &S &T &U &V &W &X &Y &Z 
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ʂʘʞʜʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʪʘʙʣʠʮʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʨʘʬʠʢʘ ʩ ʦʩʴʶ-ʍ ʠ ʜʦ 8 ʦʩʝʡ-
Y. ʂʘʞʜʘʷ ʠʟ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦ ʩʚʷʟʘʥʘ ʩ ʣʶʙʦʡ ʠʟ ʦʩʝʡ ʠ, ʚ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʝʨʝʩʯʠʪʘʥʘ ʚ ʚʠʜʝ x
2
, 1/x, 1/x

2
 ʠʣʠ log(x). ɼʣʷ ʦʩʠ-ʍ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʝʱʝ ʪʨʠ ʚʝʣʠʯʠʥʳ: n (ʥʦʤʝʨ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ), t (ʚʨʝʤʷ), f (ʯʘʩʪʦʪʘ ʜʣʷ FFT).  

ɺ ʩʣʫʯʘʝ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʛʨʘʬʠʢʝ ʥʝʩʢʦʣʴʢʠʭ ʦʩʝʡ-Y, ʧʝʨʝʢʣʶʯʝʥʠʝ ʚʠʜʠʤʳʭ ʧʦʜʧʠʩʝʡ ʢ ʦʩʠ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʞʘʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʚ ʦʢʥʝ ʛʨʘʬʠʢʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʢʪʠʚʥʦʡ 
ʦʩʴʶ-Y ʠʟʤʝʥʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʢʦʦʨʜʠʥʘʪ, ʥʦ ʥʝ ʜʨʫʛʠʝ ʯʠʩʣʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ.  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʥʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʷʚʣʷʝʪʩʷ ʥʘ 
ʚʢʣʘʜʢʝ ʩʦ ʩʚʦʠʤ ʠʤʝʥʝʤ (ʧʦʜ ʢʥʦʧʢʘʤʠ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ). ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʱʝʣʯʢʦʤ ʤʳʰʴʶ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʠʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʨʘʬʠʢʘ (ʜʝʢʘʨʪʦʚʳʡ ʠʣʠ 
ʧʦʣʷʨʥʳʡ). ɺ ʜʝʢʘʨʪʦʚʦʤ ʛʨʘʬʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʩʝʡ-Y ʚ ʢʘʯʝʩʪʚʝ 
ʛʠʩʪʦʛʨʘʤʤ (ʩʪʦʣʙʠʢ ʜʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ). ɺ ʧʦʣʷʨʥʦʤ ʛʨʘʬʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʠ-ʍ ʜʦʣʞʝʥ ʙʳʪʴ 
ʚʳʙʨʘʥ ʫʛʦʣ (ʦʪ 0Á ʜʦ 360Á). ʂʘʞʜʘʷ ʦʩʴ-Y ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʘʙʩʦʣʶʪʥʦʝ 
ʟʥʘʯʝʥʠʝ r ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ. ʇʨʠ ʵʪʦʤ ʚ ʥʘʯʘʣʝ 
ʢʦʦʨʜʠʥʘʪ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʟʥʘʯʝʥʠʝ r = 0, ʪʘʤ ʤʦʛʫʪ ʣʝʞʘʪʴ ʠ r < 0 
(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʠʘʛʨʘʤʤ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥ ʚ ʜɹ).  

ʇʨʠʤʝʯʘʥʠʷ  

ɸʣɹʪʝʨʥʘʪʠʚʥʦ, ʤʦʞʥʦ ʧʝʨʝʪʘʩʢʠʚʘʪʴ ʤʳʰʴʶ ʢʥʦʧʢʠ ʢʘʥʘʣʦʚ ʠʟ ʩʪʨʦʢʠ ʢʥʦʧʦʢ ʙʳʩʪʨʦʛʦ 
ʜʦʩʪʫʧʘ ʚ ʛʨʘʬʠʢ ʠʣʠ ʪʘʙʣʠʮʫ.  

ʅʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʦʩʠ ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʩʯʝʪ ʦʩʠ (x
2
, 1/x, 1/x

2
, 

log(x)) ʠ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʦʩʠ. ʃʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ 
ʤʦʞʥʦ ʧʝʨʝʜʚʠʛʘʪʴ ʰʢʘʣʳ.  
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ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ ʧʦʜʙʦʨʘ ʧʦʜʭʦʜʷʱʠʭ ʢʦʥʩʪʘʥʪ ʜʦʩʪʠʛʘʝʪʩʷ 
ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʤʦʜʝʣʠ ʩ ʨʝʘʣʴʥʦʩʪʴʶ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʙʣʠʞʝʥʠʷ ʬʫʥʢʮʠʝʡ 
(ʥʘʧʨʠʤʝʨ, ʉʚʦʙʦʜʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ), ʛʜʝ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʚʝʩʪʥʘ 
ʟʘʨʘʥʝʝ, ʜʣʷ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ ʜʦʩʪʘʪʦʯʥʦ ʟʘʜʘʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 
ʫʨʘʚʥʝʥʠʡ.  

ʅʦʚʘʷ ʤʦʜʝʣʴ ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʥʘʯʠʥʘʶʱʝʡʩʷ ʩ ʝʝ ʠʤʝʥʠ. ʄʦʜʝʣʴ 
ʦʧʠʩʳʚʘʝʪʩʷ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ, ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʩʚʦʝʥ ʢʘʢʦʡ-
ʣʠʙʦ ʩʠʤʚʦʣ ï ʠʤʷ, ʧʦ ʢʦʪʦʨʦʤʫ ʢ ʥʝʡ ʤʦʞʥʦ ʦʙʨʘʪʠʪʩʷ (ʧʦ ʫʤʦʣʯʘʥʠʶ x ʠ y). ʕʪʦ ʠʤʷ ʜʦʣʞʥʦ 
ʩʦʩʪʦʷʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʠʤʚʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʠ 
ʛʨʝʯʝʩʢʠʭ ʙʫʢʚ (ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʥʘʙʠʨʘʝʪʩʷ ʟʥʘʢ ç&è ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʘʪʠʥʩʢʦʡ 
ʙʫʢʚʦʡ). ʂʨʦʤʝ ʪʦʛʦ, ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʞʝʣʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʦʩʝʡ (ʚʘʞʥʳ ʜʣʷ 
ʘʥʘʣʦʛʦʚʦʛʦ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ) ʠ ʯʠʩʣʦ ʟʥʘʢʦʚ ʧʦʩʣʝ ʟʘʧʷʪʦʡ (ʚʘʞʥʳ ʜʣʷ 
ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʟʘʧʠʩʠ ʚ ʪʘʙʣʠʮʫ). ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʣʠʯʠʷ ʦʪ ʜʨʫʛʠʭ ʢʘʥʘʣʦʚ 
ʩʪʨʝʣʢʠ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʚʝʣʠʯʠʥ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʠʥʠʤ 
ʮʚʝʪʦʤ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʜʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 
ʠ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʚʨʝʤʝʥʠ t ʠ ʜʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʝʣʠ. ʕʪʠ ʧʷʪʴ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 
ʠʣʠ ʬʦʨʤʫʣ ʜʦʣʞʥʳ ʙʳʪʴ ʚʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʚʚʦʜʘ ʬʦʨʤʫʣ. ɺʩʝ ʧʷʪʴ 
ʬʦʨʤʫʣ ʤʦʛʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʂʦʥʩʪʘʥʪ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʧʦʟʞʝ 
ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʩʪʨʝʣʢʠ ʚ ʦʢʥʘʭ ʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʘ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷ ʤʦʛʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʨʝʤʝʥʠ ʠʟʤʝʨʝʥʠʷ t, ʦʪ ʦʙʦʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʝʣʠ ʠ ʦʪ ʬʦʨʤʫʣ, ʟʘʚʠʩʷʱʠʭ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʦʣʴʢʦ ʦʪ ʢʦʥʩʪʘʥʪ ʠ ʚʨʝʤʝʥʠ 
ʠʟʤʝʨʝʥʠʷ. ɺʩʝ ʨʘʟʨʝʰʝʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷʭ ʧʘʨʘʤʝʪʨʳ 
ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʩʧʠʩʢʝ ʧʝʨʝʜ ʧʦʣʝʤ ʟʘʜʘʥʠʷ ʫʨʘʚʥʝʥʠʷ.  

ʆʙʳʯʥʦ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʜʘʥʠʝʤ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 
ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ɿʘʜʘʥʠʝ ʫʨʘʚʥʝʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʦʙʣʝʛʯʘʝʪʩʷ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ 
ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ 2ʛʦ ʧʦʨʷʜʢʘ: ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʩʚʷʟʳʚʘʝʪ ʧʝʨʝʤʝʥʥʳʝ x ʠ y ʢʘʢ x'=y, ʘ ʚʪʦʨʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʬʦʨʤʫ 
y'=x''=f(t,x',x''). ʅʘʧʨʠʤʝʨ, ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ s=x ʠ v=y=x', ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʜʘʝʪʩʷ ʪʦʣʴʢʦ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ s''=v' (=a=F/m).  

ɺʳʙʦʨʦʤ ʊʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʨʠʪʝʨʠʡ ʦʩʪʘʥʦʚʢʠ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʏʝʤ ʤʝʥʴʰʝ ʊʦʯʥʦʩʪʴ, ʪʝʤ ʢʦʨʦʯʝ ʚʨʝʤʷ ʚʳʯʠʩʣʝʥʠʡ, ʥʦ 
ʚʳʰʝ ʠʭ ʦʰʠʙʢʘ. ʊʦʯʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʫʣʫʯʰʝʥʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝʤ ʠʥʪʝʨʚʘʣʘ ʦʪʦʙʨʘʞʝʥʠʷ 
ʧʝʨʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ʤʦʜʝʣʠ.  

ɺʳʙʦʨʦʤ ɺʨʝʤʝʥʠ ʨʘʩʯʝʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɺ ʩʣʫʯʘʝ ʟʘʜʘʥʠʷ ʤʝʥʴʰʝʛʦ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪʘ ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ 
ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ, ʫʢʦʨʘʯʠʚʘʝʪʩʷ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʠʥʪʝʛʨʘʮʠʷ.  

ʇʨʠʤʝʨʳ  

ʉʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʧʨʠʤʝʨʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ 
ʟʘʢʦʥ ʅʴʶʪʦʥʘ F=mẗa ʠʣʠ s''=F(s,v,t)/m. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ 
ʧʝʨʝʤʝʱʝʥʠʝ s ʠ ʩʢʦʨʦʩʪʴ v, ʠ ʧʝʨʚʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʬʦʨʤʫ s'=v. 

ʋʩʢʦʨʷʶʱʘʷ ʩʠʣʘ F ʠʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ s''=v'=(F1+F2+F3)/m ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʚʦʜʠʤʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʤʦʞʝʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ:  

F1 = īmẗg   ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʧʘʜʝʥʠʶ  

F1 = īDẗs   ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʧʨʫʞʠʥʥʳʤ ʤʘʷʪʥʠʢʦʤ  

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʨʝʥʠʷ, ʧʦʨʦʞʜʘʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʩʠʣʳ: 

 F2 = īcẗsgn(v)   ʜʣʷ ʩʫʭʦʛʦ (ʢʫʣʦʥʦʚʩʢʦʛʦ) ʪʨʝʥʠʷ  
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F2 = īcẗsgn(v)ẗ|v|   ʜʣʷ ʚʷʟʢʦʛʦ (ʩʪʦʢʩʦʚʩʢʦʛʦ) ʪʨʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʣʘʤʠʥʘʨʥʦʤ ʪʝʯʝʥʠʠ 

ʞʠʜʢʦʩʪʠ  

F2 = īcẗsgn(v)ẗ|v|
2
   ʜʣʷ ʚʷʟʢʦʩʪʥʦʛʦ (ʥʴʶʪʦʥʦʚʩʢʦʛʦ) ʪʨʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤ 

ʪʝʯʝʥʠʠ ʞʠʜʢʦʩʪʠ ʠ ʪʨʝʥʠʠ ʚʦʟʜʫʭʘ  

ʇʨʠ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʷʭ (ʨʝʟʦʥʘʥʩ) ʚ ʫʨʘʚʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʭʦʜʠʪ ʚʳʥʫʞʜʘʶʱʘʷ 
ʩʠʣʘ, ʥʘʧʨʠʤʝʨ:  

F3 = Aẗsin(360ẗfẗt),  sin ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʛʨʘʜʫʩʘʭ  

F3 = Aẗrsin(wẗt),  rsin ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʨʘʜʠʘʥʘʭ  

ʇʨʠ ʢʦʤʙʠʥʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʠʣ ʧʦʣʫʯʘʝʪʩʷ ʥʘʙʦʨ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʩʣʝʜʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʳ, ʥʘʧʨʠʤʝʨ, ʟʘʨʷʜʢʘ ʠ ʨʘʟʨʷʜʢʘ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʬʠʣʴʪʨʳ 
ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ, ʦʧʠʩʳʚʘʝʤʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

Q'=(U0īQ/C)/R ʜʣʷ ʟʘʨʷʜʘ Q ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ.  

ʅʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʧʨʠʤʝʨʘʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ:  

¶ ʉʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʧʣʘʥʢʠ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ʂʦʣʝʙʘʥʠʷ ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʘ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ʂʦʣʝʙʘʥʠʷ ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʘ ʩ ʩʫʭʠʤ ʪʨʝʥʠʝʤ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ʂʦʣʝʙʘʥʠʷ ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʘ ʩ ʪʨʝʥʠʝʤ ʩʤʘʟʢʠ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ʂʦʣʝʙʘʥʠʷ ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʘ ʩ ʣʘʤʠʥʘʨʥʳʤ ʚʷʟʢʠʤ ʪʨʝʥʠʝʤ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ʂʦʣʝʙʘʥʠʷ ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʘ ʩ ʪʫʨʙʫʣʝʥʪʥʳʤ ʚʷʟʢʠʤ ʪʨʝʥʠʝʤ/ʪʨʝʥʠʝʤ ʚʦʟʜʫʭʘ (ʩ 
ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ɿʘʨʷʜʢʘ ʠ ʨʘʟʨʷʜʢʘ ʢʦʥʜʝʥʩʘʪʦʨʘ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ʂʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʩ ʟʘʪʫʭʘʥʠʝʤ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ɺʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ʌʠʣʴʪʨ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

¶ ʌʠʣʴʪʨ ʥʠʟʢʠʭ ʯʘʩʪʦʪ (ʩ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʦʤ) 

ʋʩʪʘʥʦʚʢʠ ʂʦʤʤʝʥʪʘʨʠʡ 

 F5  

ɿʜʝʩʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ, ʜʣʷ ʣʫʯʰʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʚʚʦʜʠʪʴ 
ʪʝʢʩʪ, ʩʦʭʨʘʥʷʪʴ ʝʛʦ ʚʤʝʩʪʝ ʩ ʬʘʡʣʦʤ ʠʟʤʝʨʝʥʠʷ ʠ ʟʘʛʨʫʞʘʪʴ ʧʦʟʜʥʝʝ. ɺʚʝʩʪʠ ʪʝʢʩʪ ʚʦʟʤʦʞʥʦ ʠ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʫʬʝʨʘ ʦʙʤʝʥʘ Windows (ʥʘʧʨʠʤʝʨ, ʥʘʞʘʪʠʝʤ Ctrl+V).  

ʆʙʱʠʝ ʫʩʪʘʥʦʚʢʠ 

 F5 

ɿʜʝʩʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʳ ʤʦʜʫʣʠ CASSY ʠ / 
ʠʣʠ ʜʨʫʛʠʝ ʧʨʠʙʦʨʳ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ. ɼʣʷ ʤʦʜʫʣʝʡ CASSY ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ USB-
ʧʦʨʪʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʫʢʘʟʳʚʘʪʴ ʧʦʨʪ - ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʟʜʝʩʴ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʷʟʳʢ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ. 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʚʳʙʝʨʠʪʝ ʉʦʭʨʘʥʠʪʴ ʥʦʚʳʝ ʫʩʪʘʥʦʚʢʠ. 
ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʩʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ:  

ɺʳʙʨʘʪʴ ʨʘʟʤʝʨ ʰʨʠʬʪʘ 
ʆʪʦʙʨʘʞʘʪʴ ʢʦʦʨʜʠʥʘʪʳ 
ɺʳʙʨʘʪʴ ʪʦʣʱʠʥʫ ʣʠʥʠʡ 
ʌʦʨʤʘ ʦʪʦʙʨʘʞʝʥʠʷ 
ʇʦʣʦʞʝʥʠʝ ʦʩʝʡ 
ʆʪʦʙʨʘʞʘʪʴ ʨʘʩʪʨ 

ɺ ʩʧʠʩʢʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ CASSY-ʤʦʜʫʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʦʧʦʟʥʘʥʥʳʝ ʧʨʠʙʦʨʳ ʠ 
ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʨʩʠʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʚ ʤʦʜʫʣʝ CASSY. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʤʠʢʨʦʧʨʦʛʨʘʤʤʘ 
CASSY-ʤʦʜʫʣʷ ʩʪʘʨʝʝ ʠʣʠ ʥʦʚʝʝ ʯʝʤ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ CASSY Lab, ʚʳʚʦʜʠʪʩʷ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ɸʢʪʫʘʣʠʟʠʨʦʚʘʪʴ CASSY-ʤʦʜʫʣʠ CASSY 
Lab ʧʝʨʝʟʘʧʠʩʳʚʘʝʪ ʚ CASSY-ʤʦʜʫʣʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʫ (ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ ʥʦʚʝʝ ʦʥʘ ʠʣʠ 
ʩʪʘʨʝʝ).  

ʉʦʚʝʪ  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʨʦʛʨʘʤʤʘ ʩʪʘʨʝʝ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ ʚ CASSY-ʤʦʜʫʣʷʭ ʠʣʠ 
ʧʨʦʛʨʘʤʤʫ ʥʫʞʥʦ ʦʙʥʦʚʠʪʴ, ʥʦʚʫʶ ʚʝʨʩʠʶ ʤʦʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʩ ʀʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ 
http://www.ld-didactic.de.  

ʩʢʦʧʠʨʦʚʘʪʴ ʥʦʚʳʝ ʚʝʨʩʠʠ ʠʟ ʀʥʪʝʨʥʝʪ 

http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html
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ʇʨʘʚʠʣʘ ʥʘʧʠʩʘʥʠʷ ʬʦʨʤʫʣ  

ʇʝʨʝʤʝʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʬʦʨʤʫʣʝ f(time,date,n,t,...,old)  

ʌʦʨʤʫʣʘ f(...) ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʢʘʥʘʣʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʠʤʝʥʠ 
ʧʝʨʝʤʝʥʥʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʷ ʢʘʥʘʣʘ. ʅʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ UA1 > 5 ʨʘʚʥʦ 1, ʝʩʣʠ 
ʥʘʧʨʷʞʝʥʠʝ ʙʦʣʴʰʝ 5 ɺ, ʠʥʘʯʝ, ʦʥʦ ʨʘʚʥʦ 0.  

ʌʦʨʤʫʣʘ ʜʣʷ  ʄʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ  
ʋʩʣʦʚʠʝ ʠʟʤʝʨʝʥʠʷ ʚʩʝʭ ʢʘʥʘʣʦʚ  
ʌʦʨʤʫʣʘ ʚʭʦʜʦʚ, ʢʦʥʩʪʘʥʪ, ʧʨʠʙʦʨʦʚ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʠ ʨʘʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʦʨʤʫʣ  
ʈʝʣʝ/ʀʩʪʦʯʥʠʢ 
ʥʘʧʨʷʞʝʥʠʷ 

ʚʭʦʜʦʚ, ʢʦʥʩʪʘʥʪ, ʧʨʠʙʦʨʦʚ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʬʦʨʤʫʣ  

ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ ʚʭʦʜʦʚ, ʢʦʥʩʪʘʥʪ, ʧʨʠʙʦʨʦʚ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʬʦʨʤʫʣ  
ʎʠʬʨʦʚʦʡ ʚʳʭʦʜ ʚʭʦʜʦʚ, ʢʦʥʩʪʘʥʪ, ʧʨʠʙʦʨʦʚ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʬʦʨʤʫʣ  
ʄʦʜʝʣʴ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʝʣʠ, ʢʦʥʩʪʘʥʪ ʠ ʬʦʨʤʫʣ, ʟʘʚʠʩʷʱʠʭ ʪʦʣʴʢʦ ʦʪ 

ʚʨʝʤʝʥʠ t  

ʂʨʦʤʝ ʪʦʛʦ, ʬʦʨʤʫʣʘ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ time ʚ ʩʝʢʫʥʜʘʭ, ʜʘʪʳ date, ʚʨʝʤʝʥʠ 
ʠʟʤʝʨʝʥʠʷ t ʚ ʩʝʢʫʥʜʘʭ, ʯʠʩʣʘ n ʟʘʧʠʩʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʬʦʨʤʫʣʳ old. ɺ 
ʢʦʥʮʝ ʬʦʨʤʫʣʳ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʢʦʤʤʝʥʪʘʨʠʡ, ʦʪʜʝʣʝʥʥʳʡ ʪʦʯʢʦʡ ʩ ʟʘʧʷʪʦʡ.  

ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʩʠʤʚʦʣʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʟʥʘʢʘ & ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʦʡ. 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʤʝʩʪʦ ʣʘʪʠʥʩʢʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʛʨʝʯʝʩʢʘʷ ʙʫʢʚʘ, ʘ ʚ ʬʦʨʤʫʣʝ 
ʜʦʣʞʥʘ ʙʳʪʴ ʫʢʘʟʘʥʘ ʠʩʭʦʜʥʘʷ ʬʦʨʤʘ ʩʦ ʟʥʘʢʦʤ &.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʬʦʨʤʫʣʝ   

ɺ ʬʦʨʤʫʣʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ. ɺ ʩʣʫʯʘʝ ʩʣʦʞʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʦʥ 
ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʢʣʶʯʝʥ ʚ ʩʢʦʙʢʠ, ʥʘʧʨʠʤʝʨ, square(t/10).  

ramp ʧʠʣʦʦʙʨʘʟʥʘʷ ʬʫʥʢʮʠʷ (ʜʣʷ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ 0 ʠ 1, ramp(x) = frac(x)) 
square ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʬʫʥʢʮʠʷ (ʜʣʷ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ 0 ʠ 1, square(x) = ramp(x) < 0.5) 
saw ʪʨʝʫʛʦʣʴʥʘʷ ʬʫʥʢʮʠʷ (ʜʣʷ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ 0 ʠ 1) 
shift ʦʜʥʦʢʨʘʪʥʘʷ ʧʠʣʦʦʙʨʘʟʥʘʷ ʬʫʥʢʮʠʷ (ʨʘʚʥʘ 0 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ < 0, 1 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ > 

1, ʠʥʘʯʝ ʨʘʚʥʘ ʘʨʛʫʤʝʥʪʫ) 
sin ʩʠʥʫʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʛʨʘʜʫʩʘʭ (ʧʝʨʠʦʜ 360Á) 
cos ʢʦʩʠʥʫʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʛʨʘʜʫʩʘʭ (ʧʝʨʠʦʜ 360Á) 
tan ʪʘʥʛʝʥʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʛʨʘʜʫʩʘʭ (ʧʝʨʠʦʜ 360Á) 
arcsin ʘʨʢʩʠʥʫʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʛʨʘʜʫʩʘʭ 
arccos ʘʨʢʢʦʩʠʥʫʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʛʨʘʜʫʩʘʭ 
arctan ʘʨʢʪʘʥʛʝʥʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʛʨʘʜʫʩʘʭ 
rsin ʩʠʥʫʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʨʘʜʠʘʥʘʭ (ʧʝʨʠʦʜ 2p) 
rcos ʢʦʩʠʥʫʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʨʘʜʠʘʥʘʭ (ʧʝʨʠʦʜ 2p) 
rtan ʪʘʥʛʝʥʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʨʘʜʠʘʥʘʭ (ʧʝʨʠʦʜ 2p) 
rarcsin ʘʨʢʩʠʥʫʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʨʘʜʠʘʥʘʭ 
rarccos ʘʨʢʢʦʩʠʥʫʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʨʘʜʠʘʥʘʭ 
rarctan ʘʨʢʪʘʥʛʝʥʩ ʜʣʷ ʘʨʛʫʤʝʥʪʘ ʚ ʨʘʜʠʘʥʘʭ 
last ʘʨʛʫʤʝʥʪ ʥʘ ʤʦʤʝʥʪ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (ʧʦʩʣʝʜʥʷʷ 

ʩʪʨʦʢʘ ʪʘʙʣʠʮʳ) 
delta ʠʟʤʝʥʝʥʠʝ ʩ ʤʦʤʝʥʪʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (delta(x) = x-

last(x)) 
next ʘʨʛʫʤʝʥʪ ʥʘ ʤʦʤʝʥʪ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ (ʩʣʝʜʫʶʱʘʷ 

ʩʪʨʦʢʘ ʪʘʙʣʠʮʳ) 
new ʨʘʚʥʘ 1, ʝʩʣʠ ʘʨʛʫʤʝʥʪ ʠʟʤʝʥʠʣʩʷ, ʠʥʘʯʝ 0 
random ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ (0 <= random(x) < x) 
sqr ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ 
exp ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ 
ln ʥʘʪʫʨʘʣʴʥʳʡ ʣʦʛʘʨʠʬʤ 
log ʜʝʩʷʪʠʯʥʳʡ ʣʦʛʘʨʠʬʤ 
int ʮʝʣʘʷ ʯʘʩʪʴ (ʩʘʤʦʝ ʙʣʠʟʢʦʝ ʩʥʠʟʫ ʮʝʣʦʝ ʯʠʩʣʦ) 
frac ʜʨʦʙʥʘʷ ʯʘʩʪʴ (ʨʘʟʥʠʮʘ ʩ ʩʘʤʳʤ ʙʣʠʟʢʠʤ ʩʥʠʟʫ ʮʝʣʳʤ ʯʠʩʣʦʤ) 
abs ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ 
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sgn ʩʠʛʥʫʤ-ʬʫʥʢʮʠʷ (ʨʘʚʥʘ 1 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ > 0, -1 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ < 0, 0 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ = 
0) 

odd ʨʘʚʥʘ 1 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ ʥʝʯʝʪʥʳʡ, 0 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ ʯʝʪʥʳʡ 
even ʨʘʚʥʘ 1 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ ʯʝʪʥʳʡ, 0 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ ʥʝʯʝʪʥʳʡ 
not ʣʦʛʠʯʝʩʢʘʷ ʠʥʚʝʨʩʠʷ (ʨʘʚʥʘ 1 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ ʨʘʚʝʥ 0, ʠʥʘʯʝ ʨʘʚʥʘ 0) 
defined ʨʘʚʥʘ 1 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ ʦʧʨʝʜʝʣʝʥ, 0 ʢʦʛʜʘ ʘʨʛʫʤʝʥʪ ʥʝ ʦʧʨʝʜʝʣʝʥ 
sec ʦʢʨʫʛʣʷʝʪ ʚʨʝʤʷ ʜʦ ʮʝʣʳʭ ʩʝʢʫʥʜ (sec(x) = int(x)) 
min ʦʢʨʫʛʣʷʝʪ ʚʨʝʤʷ ʜʦ ʮʝʣʳʭ ʤʠʥʫʪ (min(x) = 60*int(x/60)) 
day ʚʦʟʚʨʘʱʘʝʪ ʜʝʥʴ ʥʝʜʝʣʠ (1 = ʧʦʥʝʜʝʣʴʥʠʢ, ...) 

ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʬʫʥʢʮʠʷʤʠ  

ɺʩʝ ʧʝʨʝʤʝʥʥʳʝ (ʘ ʪʘʢʞʝ ʚʚʝʜʝʥʥʳʝ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ) ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 
ʦʙʳʯʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ.  

ɼʣʷ ʦʧʝʨʘʪʦʨʦʚ ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ. ʏʝʤ ʚʳʰʝ ʩʪʦʠʪ ʦʧʝʨʘʪʦʨ ʚ ʧʨʠʚʝʜʝʥʥʦʤ 
ʥʠʞʝ ʩʧʠʩʢʝ, ʪʝʤ ʚʳʰʝ ʝʛʦ ʧʨʠʦʨʠʪʝʪ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʬʦʨʤʫʣʝ (çʫʤʥʦʞʝʥʠʝ ʜʦ ʜʝʣʝʥʠʷè). ɼʣʷ 
ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʚ ʜʨʫʛʦʤ ʧʦʨʷʜʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʶʯʠʪʴ ʞʝʣʘʝʤʳʝ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ ʚ 
ʩʢʦʙʢʠ.  

1) ^ ʚʦʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʝʥʴ 
2) * ʫʤʥʦʞʝʥʠʝ  
  / ʜʝʣʝʥʠʝ 
3) + ʩʣʦʞʝʥʠʝ 
  - ʚʳʯʠʪʘʥʠʝ 
4) = ʩʨʘʚʥʝʥʠʝ ʥʘ ʨʘʚʝʥʩʪʚʦ 
  <> ʩʨʘʚʥʝʥʠʝ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦ 
  > ʨʘʚʥʝʥʠʝ ʥʘ çʙʦʣʴʰʝè 
  >= ʩʨʘʚʥʝʥʠʝ ʥʘ çʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦè 
  < ʩʨʘʚʥʝʥʠʝ ʥʘ çʤʝʥʴʰʝè 
  <= ʩʨʘʚʥʝʥʠʝ ʥʘ çʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦè 
5) and ʣʦʛʠʯʝʩʢʦʝ ʀ 
6) or ʣʦʛʠʯʝʩʢʦʝ ʀʃʀ 

ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ time, date, n, t ʠ old  

t <= 100  

ʠʤʝʝʪ ʚʦ ʚʨʝʤʷ ʧʝʨʚʳʭ 100 ʩ ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʝʥʠʝ 1, ʘ ʧʦʩʣʝ - ʟʥʘʯʝʥʠʝ 0. ʕʪʘ ʬʦʨʤʫʣʘ ʤʦʞʝʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʜʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʦʢʥʘ ʠ ʦʩʪʘʥʦʚʢʠ ʠʟʤʝʨʝʥʠʷ ʯʝʨʝʟ 
100 ʩ.  

time >= 12:30:35  

ʧʦʟʞʝ ʫʢʘʟʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ (12ʯ 30ʤ 35ʩ) ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1, ʨʘʥʴʰʝ - ʟʥʘʯʝʥʠʝ 0. ɿʜʝʩʴ 
ʥʫʞʥʦ ʧʨʠʤʝʥʷʪʴ ʦʧʝʨʘʪʦʨ >=, ʪ.ʢ. ʪʦʯʥʦʝ ʨʘʚʝʥʩʪʚʦ ʜʣʠʪʩʷ ʪʦʣʴʢʦ 1/100 ʩ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 
ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ.  

min(time) = 11:45 and date = 18.3.1997  

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1 ʪʦʣʴʢʦ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʤʠʥʫʪʳ 18.3.1997 ʚ 11ʯ 45ʤ, ʠʥʘʯʝ ʨʘʚʥʦ 0.  

(T < 25) or (T < 27 and old)  

ʨʝʘʣʠʟʫʝʪ ʨʝʛʫʣʠʨʦʚʢʫ ʧʦ ʜʚʫʤ ʪʦʯʢʘʤ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ T ʤʝʥʴʰʝ 25 ÁC ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1 
(ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʦʙʦʟʥʘʯʘʪʴ çʥʘʛʨʝʚ ʚʢʣʶʯʝʥè). ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ T ʤʝʥʴʰʝ 27 °C ʀ ʥʘʛʨʝʚ 
ʙʳʣ ʫʞʝ ʚʢʣʶʯʝʥ, ʪʦ ʦʥ ʠ ʦʩʪʘʥʝʪʩʷ ʚʢʣʶʯʝʥʥʳʤ. ʊʦʣʴʢʦ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 
27 ÁC ʥʘʛʨʝʚ ʚʳʢʣʶʯʠʪʩʷ ʠ ʥʝ ʚʢʣʶʯʠʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʫʧʘʜʝʪ ʜʦ 25 °C.  

0,5 * (n ï 1)  

ʚʳʯʠʩʣʷʝʪ ʠʟ ʥʦʤʝʨʘ ʪʝʢʫʱʝʛʦ ʠʟʤʝʨʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʙʲʝʤ. ɺ ʧʨʠʤʝʨʝ ʠʟʤʝʨʝʥʠʝ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʙʲʝʤʘ ʥʘ ʢʘʞʜʳʝ 5 ʤʣ. ʇʝʨʚʘʷ ʩʪʨʦʢʘ ʪʘʙʣʠʮʳ ʠʤʝʝʪ ʥʦʤʝʨ n=1.  
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ʇʨʠʤʝʨʳ ʛʝʥʝʨʘʮʠʠ ʯʘʩʪʦʪ 

ramp(t/10)  

ʛʝʥʝʨʠʨʫʝʪ ʧʠʣʦʦʙʨʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩ ʧʝʨʠʦʜʦʤ 10 ʩʝʢʫʥʜ (t ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʨʝʤʷ 
ʠʟʤʝʨʝʥʠʷ ʚ ʩʝʢʫʥʜʘʭ ʠ ʚ ʤʦʤʝʥʪ ʩʪʘʨʪʘ ʠʟʤʝʨʝʥʠʷ ʨʘʚʥʦ 0). ʅʘʢʣʦʥʥʘʷ ʥʘʯʠʥʘʝʪʩʷ ʚ 0 ʠ 
ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ 1. ɽʩʣʠ ʪʨʝʙʫʶʪʩʷ ʜʨʫʛʠʝ ʘʤʧʣʠʪʫʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʫʤʥʦʞʠʪʴ ʥʘ ʥʫʞʥʫʶ 
ʘʤʧʣʠʪʫʜʫ.  

saw(t/5)  

ʛʝʥʝʨʠʨʫʝʪ ʪʨʝʫʛʦʣʴʥʫʶ ʬʫʥʢʮʠʶ ʩ ʧʝʨʠʦʜʦʤ 5 ʩʝʢʫʥʜ.  

square(t/5)  

ʛʝʥʝʨʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʫʥʢʮʠʶ ʩ ʧʝʨʠʦʜʦʤ ʚ 5 ʩʝʢʫʥʜ. ʂʘʞʜʳʝ 2,5 ʩʝʢʫʥʜʳ ʠʟʤʝʥʷʝʪʩʷ 
ʤʝʞʜʫ 1 ʠ 0 ʠ ʥʘʦʙʦʨʦʪ.  

10*(ramp(t/10) < 0.4)  

ʪʘʢʞʝ ʛʝʥʝʨʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʦʜʥʘʢʦ, ʩ ʘʤʧʣʠʪʫʜʦʡ 10 ʠ 
ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʧʦʣʥʝʥʠʷ 40%. 40% ʚʨʝʤʝʥʠ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ʚ ʩʢʦʙʢʘʭ ʝʩʪʴ 1, 
ʦʩʪʘʣʴʥʳʝ 60% ʚʨʝʤʝʥʠ 0.  

shift((time-12:30)/100)  

ʛʝʥʝʨʠʨʫʝʪ ʦʜʥʦʢʨʘʪʥʫʶ ʧʠʣʦʦʙʨʘʟʥʫʶ ʬʫʥʢʮʠʶ ʥʘʯʠʥʘʷ ʚ 12ʯ 30ʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 100 
ʩʝʢʫʥʜ. ɺ ʵʪʦ ʚʨʝʤʷ ʟʥʘʯʝʥʠʝ ʬʦʨʤʫʣʳ ʨʘʩʪʝʪ ʥʝʧʨʝʨʳʚʥʦ ʩ 0 ʜʦ 1.  

sin(360*t/7)  

ʛʝʥʝʨʠʨʫʝʪ ʩʠʥʫʩ ʩ ʧʝʨʠʦʜʦʤ ʚ 7 ʩʝʢʫʥʜ ʠ ʘʤʧʣʠʪʫʜʦʡ 1.  

ʇʨʠʤʝʨʳ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʧʦʨʷʜʦʢ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʚ ʚʳʨʘʞʝʥʠʠ   

x+y^z*2  

ʠʤʝʝʪ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ^,* ʠ +. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʘʯʘʣʘ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ y^z,ʟʘʪʝʤ 
ʨʝʟʫʣʴʪʘʪ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʜʚʘ ʠ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ ʧʨʠʙʘʚʣʷʝʪʩʷ ʭ. ɽʩʣʠ ʟʘʜʘʥʥʳʡ ʧʦʨʷʜʦʢ 
ʜʝʡʩʪʚʠʡ ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ ʧʦʩʪʘʚʠʪʴ ʚ ʩʢʦʙʢʠ.  

(x+y)^(z*2)  

ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ ʟʜʝʩʴ ʚʳʧʦʣʥʷʶʪʩʷ ʩʥʘʯʘʣʘ ʩʣʦʞʝʥʠʝ x+y ʠ ʫʤʥʦʞʝʥʠʝ z*2. 
ʊʦʣʴʢʦ ʚ ʢʦʥʮʝ ʩ ʦʙʦʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʪʝʥʮʠʨʦʚʘʥʠʝ.  

ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʙʫʣʝʚʩʢʠʭ ʚʳʨʘʞʝʥʠʡ   

x < 5  

ʤʦʞʝʪ ʠʤʝʪʴ ʣʠʙʦ ʟʥʘʯʝʥʠʝ 0 (ʥʝ ʚʝʨʥʦ), ʜʣʷ x >= 5, ʣʠʙʦ ʟʥʘʯʝʥʠʝ 1 (ʚʝʨʥʦ), ʜʣʷ x < 5.  

x1 < 5 and x2 > 0  

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1 (ʚʝʨʥʦ), ʝʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ x1 < 5 ʠ x2 > 0, ʠʥʘʯʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 0. ʉʢʦʙʢʠ ʚ 
ʵʪʦʤ ʚʳʨʘʞʝʥʠʠ ʥʝ ʪʨʝʙʫʶʪʩʷ, ʪ.ʢ. ʦʧʝʨʘʪʦʨ and ʠʤʝʝʪ ʤʝʥʴʰʠʡ ʧʨʠʦʨʠʪʝʪ, ʯʝʤ ʩʨʘʚʥʝʥʠʝ.  

5*(T < 20)  

ʚ ʩʢʦʙʢʘʭ ʠʤʝʝʪ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ 0 (ʥʝ ʚʝʨʥʦ) ʠ 1 (ʚʝʨʥʦ). ʕʪʠ ʟʥʘʯʝʥʠʷ ʫʤʥʦʞʘʶʪʩʷ ʥʘ 5. ʊʘʢʘʷ 
ʬʦʨʤʫʣʘ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʚʳʭʦʜ ʧʦʜʘʚʘʣʦʩʴ ʙʳ 
ʥʘʧʨ̫ʞʝʥʠʝ 5 ɺ, ʝʩʣʠ ʊ ʤʝʥʴʰʝ 20 (ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʘ).  

time >= 12:30  

ʧʦʟʜʥʝʝ 12ʯ 30ʤ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1, ʜʦ ʵʪʦʛʦ 0. ɿʜʝʩʴ ʥʫʞʥʦ ʧʨʠʤʝʥʷʪʴ ʦʧʝʨʘʪʦʨ >=, ʪ.ʢ. ʪʦʯʥʦʝ 
ʨʘʚʝʥʩʪʚʦ ʜʣʠʪʩʷ ʪʦʣʴʢʦ 1/100 ʩ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ.  
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sec(time) = 11:45:07 and date = 18.3.1997  

ʠʩʪʠʥʥʦ (ʟʥʘʯʝʥʠʝ 1) ʪʦʣʴʢʦ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʩʝʢʫʥʜʳ ʚ 11ʯ 45ʤ 07ʩ 18 ʤʘʨʪʘ 1997, ʘ ʚ 
ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʥʝ ʚʝʨʥʦ (ʟʥʘʯʝʥʠʝ 0).  

day(date) = 1  

ʠʩʪʠʥʥʦ ʢʘʞʜʳʡ ʧʦʥʝʜʝʣʴʥʠʢ (ʟʥʘʯʝʥʠʝ 1), ʘ ʚ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʥʝ ʚʝʨʥʦ (ʟʥʘʯʝʥʠʝ 0).  
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ʇʨʠʤʝʨʳ ʬʦʨʤʫʣ 

ʇʨʦʩʪʘʷ ʨʝʛʫʣʠʨʦʚʢʘ: JA11<25  

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥʴʰʝ 25 °C (J ʚʚʝʜʝʥʦ ʢʘʢ &J), ʠʥʘʯʝ ʨʘʚʥʦ 0 
(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʘʛʨʝʚʦʤ).  

ʈʝʛʫʣʠʨʦʚʢʘ ʧʦ ʜʚʫʤ ʪʦʯʢʘʤ: JA11<25 or (JA11<27 and old)  

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥʴʰʝ 25 ÁC ʠʣʠ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠ ʨʘʥʝʝ ʙʳʣʦ 1, 

ʜʘʞʝ ʜʦ 27 °C (J ʚʚʝʜʝʥʦ ʢʘʢ &J), ʠʥʘʯʝ ʨʘʚʥʦ 0 (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʘʛʨʝʚʦʤ ʧʦ ʜʚʫʤ 
ʪʦʯʢʘʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʚʢʣʶʯʘʝʪʩʷ ʥʠʞʝ 25 °C ʠ ʚʳʢʣʶʯʘʝʪʩʷ ʚʳʰʝ 27 °C.  

ʇʠʣʦʦʙʨʘʟʥʘʷ ʬʫʥʢʮʠʷ: 8*ramp(t/10)  

ʛʝʥʝʨʠʨʫʝʪ ʧʠʣʦʦʙʨʘʟʥʫʶ ʬʫʥʢʮʠʶ ʦʪ 0 ʜʦ 8 ʩ ʧʝʨʠʦʜʦʤ 10 ʩ (0,1 ɻʮ).  

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʧʦʣʥʝʥʠʷ: ramp(t/10) < 0.8  

ʛʝʥʝʨʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʫʥʢʮʠʶ ʩ ʧʝʨʠʦʜʦʤ 10 ʩ (0,1 ɻʮ). 80% ʧʝʨʠʦʜʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1, ʚ 
ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ 0.  

ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʜʣʷ pH: 7+(pHA1-7)*(25+273)/(JB1+273)  

ʚʳʧʦʣʥʷʝʪ ʢʦʨʨʝʢʮʠʶ ʧʨʦʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʧʨʠ 25 ÁC ʟʥʘʯʝʥʠʷ pH pHA1 ʜʣʷ ʥʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

JB1 (J ʚʚʝʜʝʥʦ ʢʘʢ &J).  

ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʜʣʷ ʧʨʦʚʦʜʠʤʦʩʪʠ: CA1/(1+(JB1-25)/45)  

ʚʳʧʦʣʥʷʝʪ ʢʦʨʨʝʢʮʠʶ ʧʨʦʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʧʨʠ 25 ÁC ʟʥʘʯʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ CA1 ʜʣʷ ʥʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ JB1 (J ʚʚʝʜʝʥʦ ʢʘʢ &J).  
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Sensor-CASSY  

 

ɺʚʝʜʝʥʠʝ  

Sensor-CASSY (ʜʣʷ USB ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʩʢʘʜʠʨʫʝʤʳʡ 
ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʟʘʧʠʩʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ.  

¶ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ USB-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ RS232, ʢ ʜʨʫʛʦʤʫ 
CASSY-ʤʦʜʫʣʶ ʠʣʠ ʢ CASSY-Display  

¶ 4-ʢʨʘʪʥʘʷ ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʨʘʟʚʷʟʢʘ (ʚʭʦʜʳ ɸ ʠ ɺ, ʨʝʣʝ R, ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ S)  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʩʢʘʜʠʨʦʚʘʥʠʷ ʜʦ 8 CASSY-ʤʦʜʫʣʝʡ (ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʚʭʦʜʦʚ ʠ 
ʚʳʭʦʜʦʚ)  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʚʭʦʜʦʚ ʦʜʥʦʛʦ ʤʦʜʫʣʷ Sensor-CASSY ʜʦ 8 ʩ ʧʦʤʦʱʴʶ 
ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʘʜʘʧʪʝʨʦʚ  

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʘʜʘʧʪʝʨʦʚ ʧʨʦʛʨʘʤʤʦʡ CASSY Lab (plug & 
play)  

¶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ CASSY (ʚ ʣʶʙʦʝ ʚʨʝʤʷ 
ʘʢʪʫʘʣʠʟʠʨʫʝʤʘ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ CASSY Lab)  

¶ ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʦʣʴʥʦʛʦ, ʧʫʣʴʪʦʚʦʛʦ ʠʣʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʧʨʠʙʦʨʘ 
(ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʤʘʤʠ CPS/TPS)  

¶ ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 12 ɺ AC/DC ʯʝʨʝʟ ʰʪʝʢʝʨ ʠʣʠ ʩʦʩʝʜʥʠʡ CASSY-ʤʦʜʫʣʴ  
ʀʥʬʦʨʤʘʮʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚ ʀʥʪʝʨʥʝʪ 

ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ  

¶ ɼʣʷ ɺʘʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʩʣʝʜʫʝʪ ʧʦʜʢʣʶʯʘʪʴ ʤʦʜʫʣʴ Sensor-CASSY ʢ ʩʝʪʠ 
ʥʘʧʨʷʞʝʥʠʝʤ ʩʚʳʰʝ 100 ɺʦʣʴʪ.  

¶  ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ CASSY-ʤʦʜʫʣʝʡ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʚ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʤʘʭ ʣʠʙʦ ʧʦ ʦʜʥʦʤʫ (ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʙʝʟ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʤ ʜʦʩʪʘʪʦʯʥʘ ʪʦʣʴʢʦ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʦ ʥʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ).  

¶  ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʥʘ ʤʦʜʫʣʠ CASSY ʧʦʜʘʚʘʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʣʴʢʦ ʧʨʠʣʦʞʝʥʥʳʤ ʢ 
ʧʦʩʪʘʚʢʝ ʩʝʪʝʚʳʤ ʘʜʘʧʪʝʨʦʤ (12 ɺ / 1,6 A).  

¶  ʄʦʜʫʣʴ Sensor-CASSY ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝʤ ʪʘʢʞʝ ʩʦʩʝʜʥʠʡ ʤʦʜʫʣʴ, ʝʩʣʠ 
ʦʙʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʦʩʪʘʝʪʩʷ ʤʝʥʴʰʝ 1,6 ɸ (ʜʦʩʪʘʪʦʯʥʦ ʤʘʢʩʠʤʫʤ ʜʣʷ ʜʚʫʭ ʤʦʜʫʣʝʡ, ʧʨʠ 
ʧʝʨʝʛʨʫʟʢʝ ʚʳʢʣʶʯʘʝʪʩʷ). ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʠʝ ʤʦʜʫʣʠ CASSY ʦʙʝʩʧʝʯʠʪʴ 
ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ.  

http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html
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5 ɸʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ (ʚʦʟʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʳʭ ʜʚʫʭ ʚʭʦʜʦʚ ɸ ʠ ɺ) 
  2  ɸʥʘʣʦʛʦʚʳʭ ʚʭʦʜʘ ʥʘʧʨʷʞʝʥʠʷ A ʠ B ʩ 4-ʤʤ ʙʝʟʦʧʘʩʥʳʤʠ ʛʥʝʟʜʘʤʠ 
    ʈʘʟʨʝʰʝʥʠʝ: 12 ʙʠʪ 
    ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ: Ñ0,3/1/3/10/30/100 ɺ 
    ʆʰʠʙʢʘ ʠʟʤʝʨʝʥʠʡ: Ñ1 % ʧʣʶʩ 0,5 % ʦʪ ʧʨʝʜʝʣʘ ʠʟʤʝʨʝʥʠʡ 
    ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ: 1 MW 
    ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ: ʤʘʢʩ. 200.000 ʟʘʧʠʩʝʡ/ʩ (= 100.000 ʟʘʧʠʩʝʡ/ʩ ʥʘ ʚʭʦʜ) 
    ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ:  ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʦ (ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʴʶʪʝʨʘ) ʜʦ 

100 ʟʘʧʠʩʝʡ/ʩ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʠʟʤʝʨʝʥʠʷ 
 ʤʘʢʩ. 32.000 ʟʘʧʠʩʝʡ (=16.000 ʟʘʧʠʩʝʡ ʥʘ ʚʭʦʜ) 

  1 ɸʥʘʣʦʛʦʚʳʡ ʪʦʢʦʚʳʡ ʚʭʦʜ A ʩ 4-ʤʤ ʙʝʟʦʧʘʩʥʳʤʠ ʛʥʝʟʜʘʤʠ 
    ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ: ±0,1/0,3/1/3 A 
    ʆʰʠʙʢʘ ʠʟʤʝʨʝʥʠʡ: ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʣʶʩ 1 % 
    ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ: < 0,5 W (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʝʛʨʫʟʢʠ) 
    ʜʨʫʛʠʝ ʜʘʥʥʳʝ: ʩʤʦʪʨʠ ʚʭʦʜʳ ʥʘʧʨʷʞʝʥʠʷ 
  2 ɸʥʘʣʦʛʦʚʳʭ ʚʭʦʜʘ ʯʝʨʝʟ ʨʘʟʲʝʤʳ ʘʜʘʧʪʝʨʦʚ A ʠ B 

(ʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʚʩʝʭ ʘʜʘʧʪʝʨʦʚ ʠ ʜʘʪʯʠʢʦʚ CASSY) 
    ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ: Ñ0,003/0,01/0,03/0,1/0,3/1 ɺ 
    ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ: 10 kW 
    ʜʨʫʛʠʝ ʜʘʥʥʳʝ: ʩʤʦʪʨʠ ʚʭʦʜʳ ʥʘʧʨʷʞʝʥʠʷ 
    ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʘʜʘʧʪʝʨʘ  

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʚʝʣʠʯʠʥ ʠ ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʧʨʦʛʨʘʤʤʦʡ CASSY Lab ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʘʜʘʧʪʝʨʘ 

4 ɺʭʦʜʘ ʪʘʡʤʝʨʦʚ ʩ 32-ʙʠʪʥʳʤʠ ʩʯʝʪʯʠʢʘʤʠ ʯʝʨʝʟ ʨʘʟʲʝʤʳ ʘʜʘʧʪʝʨʦʚ A ʠ B 
(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʘʜʘʧʪʝʨʘ BMW, ʘʜʘʧʪʝʨʘ ʩʯʝʪʯʠʢʘ ɻʝʡʛʝʨʘ ʠʣʠ ʘʜʘʧʪʝʨʘ-ʪʘʡʤʝʨʘ) 

  ʏʘʩʪʦʪʘ ʩʯʝʪʘ: ʤʘʢʩ. 100 ʢɻʮ 
  ʈʘʟʨʝʰʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ: 0,25 ʤʢʩ 
  ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʙʳʪʠʷʤʠ ʥʘ ʪʦʤ ʞʝ ʚʭʦʜʝ: ʤʠʥ. 100 ʤʢʩ 
  ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʙʳʪʠʷʤʠ ʥʘ ʨʘʟʥʳʭ ʚʭʦʜʘʭ: ʤʠʥ. 0,25 ʤʢʩ 
  ʇʘʤʷʪʴ: ʤʘʢʩ. 10.000 ʪʦʯʝʢ (= 2.500 ʥʘ ʚʭʦʜ) 
1 ʇʝʨʝʢʣʶʯʘʶʱʝʝ ʨʝʣʝ (ʩʚʝʪʦʜʠʦʜʥʘʷ ʠʥʜʠʢʘʮʠʷ ʚʢʣʶʯʝʥʠʷ) 
  ɼʠʘʧʘʟʦʥ: 100 ɺ / 2 A 
1 ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ (ʚʳʭʦʜ ʩ ʐʀʄ) (ʩ ʠhʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʝʡ, ʧʝʨʝʢʣʶʯʘʝʤʳʡ 
ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ, ʩʚʝʪʦʜʠʦʜʥʘʷ ʠʥʜʠʢʘʮʠʷ ʚʢʣʶʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʜʝʨʞʠʚʘʶʱʝʛʦ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʠʣʠ ʧʠʪʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ) 

  ʅʘʧʨʷʞʝʥʠʝ ʨʝʛʫʣʠʨʫʝʤʦ: ʤʘʢʩ. 16 V / 200 ʤA (ʥʘʛʨʫʟʢʘ Ó 80 W) 
  ʇʨʝʜʝʣʳ ʐʀʄ: 0 % (ʚʳʢʣ.), 5-95 % (ʨʘʟʨʝʰʝʥʠʝ 1 %), 100 % (ʚʢʣ.) 
  ʏʘʩʪʦʪʘ ʐʀʄ: 100 ɻʮ 
12 ʎʠʬʨʦʚʳʭ ʚʭʦʜʦʚ (TTL) ʯʝʨʝʟ ʨʘʟʲʝʤʳ ʘʜʘʧʪʝʨʦʚ A ʠ B 
(ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʜʘʧʪʝʨʦʚ) 

6 ʎʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ (TTL) ʯʝʨʝʟ ʨʘʟʲʝʤʳ ʘʜʘʧʪʝʨʦʚ A ʠ B 
(ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʨʝʜʝʣʦʚ 
ʠʟʤʝʨʝʥʠʷ ʘʜʘʧʪʝʨʦʚ) 

1 USB-ʧʦʨʪ (USB-ʚʝʨʩʠʷ) ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ RS232 (SubD-9) ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 
ʢʦʤʧʴʶʪʝʨʫ 

1 CASSY-ʰʠʥʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʨʫʛʠʭ CASSY-ʤʦʜʫʣʝʡ ʠʣʠ CASSY-Display 
ʈʘʟʤʝʨʳ (ʐxɺxT): 115 ʤʤ x 295 ʤʤ x 45 ʤʤ 
ʄʘʩʩʘ: 1 ʢʛ 

ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ  

1 ʄʦʜʫʣʴ Sensor-CASSY 
1 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CASSY Lab ʜʣʷ Windows 98/2000/XP/Vista, ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ 
ʢʦʜʘ, ʩ ʧʦʜʨʦʙʥʦʡ ʧʦʤʦʱʴʶ (ʜʣʷ 20 ʩʝʘʥʩʦʚ ʨʘʙʦʪʳ, ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ 
ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʚʝʨʩʠʷ) 

1 ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ 
1 USB-ʢʘʙʝʣʴ ʠʣʠ ʢʘʙʝʣʴ SubD-9 
1 ʉʝʪʝʚʦʡ ʘʜʘʧʪʝʨ 12 ɺ / 1,6 A 
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ʋʩʪʘʥʦʚʢʠ ʚʭʦʜʘ ʘʜʘʧʪʝʨʘ  

ʄʦʜʫʣʴ Sensor-CASSY ʠʤʝʝʪ ʜʚʘ ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʚʭʦʜʘ ɸ ʠ ɺ, 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʟʤʝʨʷʪʴ ʢʘʢ ʥʘʧʨʷʞʝʥʠʝ (ʚʭʦʜ ɸ ʪʘʢʞʝ ʠ ʪʦʢ), ʪʘʢ ʠ ʜʨʫʛʠʝ ʚʝʣʠʯʠʥʳ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʘʜʘʧʪʝʨʘ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʘʜʘʧʪʝʨʘ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʢʣʘʜʢʝ ʢʦʥʬʠʛʫʨʘʮʠʷ CASSY ʦʪʦʙʨʘʞʘʶʪʩʷ 
ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʘʜʘʧʪʝʨʳ, ʝʩʣʠ ʦʥʠ ʫʩʪʘʥʦʚʣʝʥʳ. ɼʣʷ ʘʢʪʠʚʠʨʦʚʘʥʠʷ ʚʭʦʜʘ ʠ ʧʦʜʛʦʪʦʚʢʠ 
ʠʟʤʝʨʝʥʠʷ ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʭʦʜ.  

ʉʧʠʩʦʢ ʚʝʣʠʯʠʥ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʘʜʘʧʪʝʨ ʫʩʪʘʥʦʚʣʝʥ ʚ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ (ʝʩʣʠ ʦʥ ʫʩʪʘʥʦʚʣʝʥ). ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʘʜʘʧʪʝʨ (ʩʤ. ʪʘʢʞʝ ʢʘʪʘʣʦʛ ʧʨʦʜʫʢʮʠʠ).  

ɺʳʙʨʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʤʛʥʦʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʩʨʝʜʥʝʥʘ ʧʦ 
ʤʥʦʛʠʤ ʟʥʘʯʝʥʠʷʤ ʠʣʠ ʠʟʤʝʨʝʥʘ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ ʥʝ 
ʫʩʨʝʜʥʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʩʣʫʯʘʝ ʰʫʤʥʦʛʦ ʠʣʠ ʠʤʝʶʱʝʛʦ ʩʝʪʝʚʳʝ 
ʥʘʚʦʜʢʠ ʩʠʛʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʝʨʝʤʝʥʥʳʤʠ 
ʥʘʧʨʷʞʝʥʠʷʤʠ ʠʟʤʝʨʷʶʪʩʷ ʦʙʳʯʥʦ ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ (ʜʚʫʭʢʘʥʘʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ cos j). ʇʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʚʘʣʘ ʠʟʤʝʨʝʥʠʷ ʤʝʥʝʝ 10 ʤʩ, ʚ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʣʫʯʘʷʭ, ʟʥʘʯʝʥʠʝ 
ʟʘʧʠʩʳʚʘʝʤʦʝ ʚ ʪʘʙʣʠʮʫ ʠ ʥʘ ʛʨʘʬʠʢ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʢʘʟʘʥʠʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ, ʚʦʟʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʦʙʨʘʞʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʬʦʨʤʳ ʢʨʠʚʳʭ.  

ʇʦ ʫʤʦʣʯʘʥʠʶ, ʫʩʨʝʜʥʝʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ 100 ʤʩ. 
ʕʪʦʪ ʠʥʪʝʨʚʘʣ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ (ʜʣʷ ʚʩʝʭ ʢʘʥʘʣʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ). ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ Power-
CASSY ʠʣʠ Profi-CASSY ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʘʩʪʦʪʳ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 
ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚʩʝʛʜʘ ʮʝʣʦʝ ʯʠʩʣʦ ʧʝʨʠʦʜʦʚ.  

ɺ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʝʝ ʧʦʚʳʩʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʨʨʝʢʮʠʠ. ʕʪʦ 
ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʢʦʥʢʨʝʪʥʳʡ ʨʅ-ʵʣʝʢʪʨʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʦʛʥʘʥ ʢ 
ʧʨʦʛʨʘʤʤʝ.  

ʉʧʝʮʠʘʣʴʥʳʝ ʢʥʦʧʢʠ (ʯʘʩʪʦ ʥʝʚʠʜʠʤʳʝ) 

ʉɼ ʚʢʣ./ʚʳʢʣ.  ʉʚʝʪʦʜʠʦʜ ʥʘ ʘʜʘʧʪʝʨʝ ʚʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ,  
ʥʘʧʨʠʤʝʨ. SMOOTH (ʄʦʩʪʦʚʦʡ ʘʜʘʧʪʝʨ) ʠʣʠ  
COMPENSATION (ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʥʦʣʴ ʚ ɸʜʘʧʪʝʨʝ ɺ)  

ð> 0 <ð ʋʩʪʘʥʦʚʢʘ ʥʫʣʷ (ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʫʣʝʚʳʤ),  
ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ, ʩʠʣʳ, ʜʘʚʣʝʥʠʷ, ʩʦʙʳʪʠʡ, 
ʩʪʦʣʢʥʦʚʝʥʠʷ  

s <ð> ïs ʀʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʧʝʨʝʤʝʱʝʥʠʷ  
(ʜʘʪʯʠʢ ʜʚʠʞʝʥʠʷ ʩ ʘʜʘʧʪʝʨʦʤ BMW)  

ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʝʱʝ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʷ ʚʚʦʜʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʶʱʠʝ ʨʘʙʦʪʫ ʩ ʘʜʘʧʪʝʨʦʤ 
BMW, ʘʜʘʧʪʝʨʦʤ ʩʯʝʪʯʠʢʘ ɻʝʡʛʝʨʘ ʠ ʘʜʘʧʪʝʨʦʤ-ʪʘʡʤʝʨʦʤ (ʥʘʧʨʠʤʝʨ, ʚʨʝʤʷ ʩʯʝʪʘ, ʰʠʨʠʥʘ 
ʟʘʪʝʥʷʶʱʝʛʦ ʬʣʘʞʢʘ). ʆʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʦʜʠʥ ʠʟ ʵʪʠʭ ʘʜʘʧʪʝʨʦʚ.  

ʇʨʠ ʨʘʙʦʪʝ ʩ ʘʜʘʧʪʝʨʦʤ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʩʥʘʯʘʣʘ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ (ʨʫʯʥʫʶ ʠʣʠ ʥʦʞʥʫʶ) 
ʩʠʛʥʘʣʠʟʠʨʫʶʱʫʶ ʦ ʛʦʪʦʚʥʦʩʪʠ ʢ ʪʝʩʪʫ. ʉʦʙʩʪʚʝʥʥʦ ʨʝʘʢʮʠʷ ʠʟʤʝʨʷʝʪʩʷ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ 
ʬʣʘʞʢʘ ʚ ʦʢʥʝ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʛʦ ʮʚʝʪʫ 
(ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ ʠʣʠ ʞʝʣʪʳʡ).  
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ʀʟʤʝʨʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʚʭʦʜʘ ʘʜʘʧʪʝʨʘ 

ɺʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʯʝʨʝʟ ʚʭʦʜ ʘʜʘʧʪʝʨʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʘʜʘʧʪʝʨʦʤ. ɺ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ 
ʘʜʘʧʪʝʨʦʤ, ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʦʡ ʠ ʜʘʪʯʠʢʦʤ: 

ɸʜʘʧʪʝʨ ʀʟʤʝʨʷʝʤʘʷ 
ʚʝʣʠʯʠʥʘ 

ɼʘʪʯʠʢ ɿʘʤʝʯʘʥʠʷ 

ʙʝʟ ʅʘʧʨʷʞʝʥʠʝ     
ʊʦʢ   ʪʦʣʴʢʦ ʚʭʦʜ ɸ ʠ ʪʦʣʴʢʦ ʜʣʷ 

ʪʦʢʘ ʤʝʥʝʝ 3 A  
ɸʜʘʧʪʝʨ-
ʠʩʪʦʯʥʠʢ ʪʦʢʘ 
(524 031) 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ   
ʇʝʨʝʤʝʱʝʥʠʝ  ɼʘʪʯʠʢ ʧʝʨʝʤʝʱʝʥʠʷ (529 031)  ʧʦʪʝʥʮʠʦʤʝʪʨ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ  
ɸʜʘʧʪʝʨ BMW 
(524 032) 

ʇʝʨʝʤʝʱʝʥʠʝ 

(Ds=±1 ʤʤ)  

ɼʘʪʯʠʢ ʜʚʠʞʝʥʠʷ (337 631*)  ʚʝʨʭʥʝʝ ʛʥʝʟʜʦ ʥʘ 
ʘʜʘʧʪʝʨʝ BMW ʩ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ  

ʋʛʦʣ (Ds=Ñ1 ʤʤ)  ʪʦ ʞʝ  ʪʦ ʞʝ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʩʪʠ 
ʨʘʜʠʫʩ  

ʇʝʨʝʤʝʱʝʥʠʝ 

(Ds=+1 ʩʤ)  

ʇʘʨʘ ʙʣʦʢʦʚ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 
(337 16*)  

ʥʠʞʥʝʝ ʛʥʝʟʜʦ ʥʘ ʘʜʘʧʪʝʨʝ 
BMW ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ 
ʧʝʨʚʳʡ ʙʣʦʢ  

ʋʛʦʣ (Ds=+1 ʩʤ)  ʪʦ ʞʝ  ʪʦ ʞʝ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʩʪʠ 
ʨʘʜʠʫʩ  

ɸʜʘʧʪʝʨ 
ʩʯʝʪʯʠʢʘ 
ɻʝʡʛʝʨʘ 
(524 033) 

ʏʠʩʣʦ ʩʦʙʳʪʠʡ ɻʘʟʦʨʘʟʨʷʜʥʳʡ ʜʝʪʝʢʪʦʨ 
(ʥʘʧʨʠʤʝʨ, 559 01) 

ʚʚʝʩʪʠ ʚʨʝʤʷ ʩʯʝʪʘ 

ʉʢʦʨʦʩʪʴ ʩʯʝʪʘ  ʪʦ ʞʝ ʩ ʯʘʩʪʦʪʥʳʤ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ 
ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ  

ʉʯʝʪʯʠʢ ɻʝʡʛʝʨʘ 
S (524 0331) 

ʏʠʩʣʦ ʩʦʙʳʪʠʡ ʚʩʪʨʦʝʥʥʳʡ  ʚʚʝʩʪʠ ʚʨʝʤʷ ʩʯʝʪʘ  
ʉʢʦʨʦʩʪʴ ʩʯʝʪʘ  ʚʩʪʨʦʝʥʥʳʡ  ʩ ʯʘʩʪʦʪʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ 
ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ  

ɸʜʘʧʪʝʨ-ʪʘʡʤʝʨ 
(524 034) 

ʋʨʦʚʝʥʴ   
ʏʠʩʣʦ ʩʦʙʳʪʠʡ    
ʏʘʩʪʦʪʘ   ʚʚʝʩʪʠ ʚʨʝʤʷ ʩʯʝʪʘ  
ʉʢʦʨʦʩʪʴ ʩʯʝʪʘ   ʪʦ ʞʝ, ʩ ʯʘʩʪʦʪʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ 
ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ  

ʇʝʨʠʦʜ     
ɺʨʝʤʷ ʧʨʦʙʝʛʘ   ʦʪ ʩʦʙʳʪʠʷ ʥʘ E ʜʦ F  
ʅʦʤʝʨ ʟʘʪʝʤʥʝʥʠʷ  ʆʧʪʦʧʘʨʘ(337 46*) ʥʦʤʝʨ ʟʘʪʝʤʥʝʥʠʷ  
ɺʨʝʤʷ ʟʘʪʝʤʥʝʥʠʷ  ʪʦ ʞʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʪʝʤʥʝʥʠʷ  
ʇʝʨʝʤʝʱʝʥʠʝ 

(Ds=1 ʩʤ)  

ʇʝʨʬʦʨʠʨʦʚʘʥʥʦʝ ʢʦʣʝʩʦ 
(ʥʘʧʨʠʤʝʨ, 337 461) ʠʣʠ 
ʧʝʨʬʦʨʠʨʦʚʘʥʥʘʷ ʧʣʘʥʢʘ (529 
034) ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩ 
ʦʧʪʦʧʘʨʘ (337 46*)  

 

ʋʛʦʣ (Ds=1 ʩʤ)  ʪʦ ʞʝ  ʚʚʝʩʪʠ ʨʘʜʠʫʩ  

ʃʠʥʝʡʥʦʝ 
ʩʪʦʣʢʥʦʚʝʥʠʝ (v)  

2 ʦʧʪʦʧʘʨʳ (337 46*)  ʚʚʝʩʪʠ ʰʠʨʠʥʫ ʬʣʘʞʢʘ  

ʈʦʪʘʮʠʦʥʥʦʝ 

ʩʪʦʣʢʥʦʚʝʥʠʝ (w)  

ʪʦ ʞʝ  ʚʚʝʩʪʠ ʨʘʜʠʫʩ ʠ ʰʠʨʠʥʫ 
ʬʣʘʞʢʘ  
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ɸʜʘʧʪʝʨ pH 
(524 035) 

ɿʥʘʯʝʥʠʝ pH pH-ʕʣʝʢʪʨʦʜ (ʥʘʧʨʠʤʝʨ, 
667 424)  

ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦ ʜʚʫʤ 
ʙʫʬʝʨʥʳʤ ʨʘʩʪʚʦʨʘʤ 
ʪʝʤʧʝʨʘʪʫʨʥʘʷ 
ʢʦʤʧʝʥʩʘʮʠʷ ʚʦʟʤʦʞʥʘ ʧʦ 
ʬʦʨʤʫʣʝ 
ʩʧʝʮʠʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʜʣʷ ʪʦʯʢʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 

ʅʘʧʨʷʞʝʥʠʝ  ʪʦ ʞʝ   
ɸʜʘʧʪʝʨ KTY 
(524 036) 

ʊʝʤʧʝʨʘʪʫʨʘ  ɼʘʪʯʠʢ KTY (529 036)   
ʉʦʧʨʦʪʠʚʣʝʥʠʝ  ʪʦ ʞʝ   

ɸʜʘʧʪʝʨ 
ʧʨʦʚʦʜʠʤʦʩʪʠ 
(524 037) 

ʇʨʦʚʦʜʠʤʦʩʪʴ ʗʯʝʡʢʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 
ʧʨʦʚʦʜʠʤʦʩʪʠ (667 426) 

ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ, 
ʠʩʧʦʣʴʟʫʷ ʥʘʧʝʯʘʪʘʥʥʳʡ 
ʥʘ ʷʯʝʡʢʝ ʢʦʵʬʬʠʮʠʝʥʪ k 
ʪʝʤʧʝʨʘʪʫʨʥʘʷ 
ʢʦʤʧʝʥʩʘʮʠʷ ʚʦʟʤʦʞʥʘ ʧʦ 
ʬʦʨʤʫʣʝ 

ɸʜʘʧʪʝʨ B 
(524 038) 

ʄʘʛʥʠʪʥʘʷ 
ʠʥʜʫʢʮʠʷ 

ʊʘʥʛʝʥʮʠʘʣʴʥʳʡ ʜʘʪʯʠʢ ɺ 
(516 60*) ʠʣʠ ɸʢʩʠʘʣʴʥʳʡ 
ʜʘʪʯʠʢ ɺ (516 61*) 

ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʩʤʝʱʝʥʠʷ ʩ 
ʧʦʤʦʱʴʶ  
ð> 0 <ð ʩʚʝʪʦʜʠʦʜ ʥʘ 
ʘʜʘʧʪʝʨʝ ʜʦʣʞʝʥ ʙʳʪʴ 
ʚʢʣʶʯʝʥ (ʉɼ ʚʢʣ./ʚʳʢʣ.) 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 
ʜʘʚʣʝʥʠʝ (2000 
ʛʇʘ)  

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ (529 038*) ʪʦ ʞʝ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 
ʜʘʚʣʝʥʠʝ (70 ʛʇʘ)  

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ 70 ʛʇʘ 
(529 040*) 

ʪʦ ʞʝ 

ɸʙʩʦʣʶʪʥʦʝ 
ʜʘʚʣʝʥʠʝ  

ɼʘʪʯʠʢ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʚʣʝʥʠʷ 
(529 042*) 

ʪʦ ʞʝ 

ɼʘʪʯʠʢ ʢʦʤʙʠ B 
(524 0381) 

ʄʘʛʥʠʪʥʘʷ 
ʠʥʜʫʢʮʠʷ 
(ʪʘʥʛʝʥʮʠʘʣʴʥʘʷ 
ʠʣʠ ʘʢʩʠʘʣʴʥʘʷ) 

ʚʩʪʨʦʝʥʥʳʡ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʩʤʝʱʝʥʠʷ ʩ 
ʧʦʤʦʱʴʶ 
ð> 0 <ð 

ɼʘʪʯʠʢ 
ʘʢʩʠʘʣʴʥʦʛʦ B 
(524 0382) 

ʄʘʛʥʠʪʥʘʷ 
ʠʥʜʫʢʮʠʷ 
(ʘʢʩʠʘʣʴʥʘʷ) 

ʚʩʪʨʦʝʥʥʳʡ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʩʤʝʱʝʥʠʷ ʩ 
ʧʦʤʦʱʴʶ 
ð> 0 <ð 

ɸʜʘʧʪʝʨ dU 
(524 039) 

ʅʘʧʨʷʞʝʥʠʝ   ʙʦʣʴʰʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʠʟ-ʟʘ 
ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʠ ʚ 
Sensor-CASSY 

ɸʜʘʧʪʝʨ ÕV 
(524 040) 

ʅʘʧʨʷʞʝʥʠʝ   ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ 
ʚʭʦʜ (ʨʘʟʨʝʰʝʥʠʝ ʜʦ 
0,5 ʤʢɺ) 

ʄʦʩʪʦʚʦʡ 
ʘʜʘʧʪʝʨ 
(524 041) 

ʉʠʣʘ ɼʘʪʯʠʢ ʩʠʣʳ (314 261*) ʉɼ ʚʢʣ./ʚʳʢʣ. 
ʧʝʨʝʢʣʶʯʘʝʪ ʩʛʣʘʞʠʚʘʪʴ / 
ʥʝ ʩʛʣʘʞʠʚʘʪʴ; ʟʘʤʝʥʝʥ 
ɼʘʪʯʠʢʦʤ ʩʠʣʳ S, Ñ1 N 

ɼʘʪʯʠʢ ʩʠʣʳ S, 
Ñ50 ʅ (524 042) 

ʉʠʣʘ ʚʩʪʨʦʝʥʥʳʡ ʜʣʷ ʙʦʣʴʰʠʭ ʩʠʣ ʜʦ 50 ʅ 
ʋʩʢʦʨʝʥʠʝ  ʚʩʪʨʦʝʥʥʳʡ   

ɸʜʘʧʪʝʨ 30 
ɸʤʧʝʨ (524 043) 

ʊʦʢ   ʪʦʣʴʢʦ ʜʣʷ ʪʦʢʘ ʚʳʰʝ 3 A 
(ʣʠʙʦ ʙʝʟ ʘʜʘʧʪʝʨʘ ʥʘ 
ʚʭʦʜʝ A) 

ɼʘʪʯʠʢ 
ʪʝʤʧʝʨʘʪʫʨʳ S 
(NTC) (524 044) 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʪʨʦʝʥʥʳʡ  

ɸʜʘʧʪʝʨ 
ʪʝʤʧʝʨʘʪʫʨʳ 
(524 045) 

ʊʝʤʧʝʨʘʪʫʨʘ  ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ NTC (666 
212) ʠʣʠ NiCr-Ni (666 193) 

 

ʈʘʟʥʦʩʪʴ 
ʪʝʤʧʝʨʘʪʫʨ  

2 NiCr-Ni (666 193)   
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ɸʜʘʧʪʝʨ 
ʩʢʦʨʦʩʪʠ 
ʨʝʘʢʮʠʠ 
(524 046) 

ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʈʫʯʥʘʷ ʢʥʦʧʢʘ (662 148) ʠʣʠ 
ʥʦʞʥʘʷ ʢʥʦʧʢʘ (662 149) 

ʩʥʘʯʘʣʘ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʜʣʷ 
ʠʥʜʠʢʘʮʠʠ ʛʦʪʦʚʥʦʩʪʠ, ʜʣʷ 
ʠʟʤʝʨʝʥʠʷ ʨʝʘʢʮʠʠ ʩʥʦʚʘ, 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʚʝʪʦʤ 
ʬʣʘʞʢʘ 

ɸʜʘʧʪʝʨ 
ʩʢʦʨʦʩʪʠ 
ʨʝʘʢʮʠʠ S 
(524 0461) 

ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʈʫʯʥʘʷ ʢʥʦʧʢʘ (662 148) ʠʣʠ 
ʥʦʞʥʘʷ ʢʥʦʧʢʘ (662 149) 

ʩʥʘʯʘʣʘ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʜʣʷ 
ʠʥʜʠʢʘʮʠʠ ʛʦʪʦʚʥʦʩʪʠ, ʜʣʷ 
ʠʟʤʝʨʝʥʠʷ ʨʝʘʢʮʠʠ ʩʥʦʚʘ, 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʚʝʪʦʤ 
ʬʣʘʞʢʘ 

ɸʜʘʧʪʝʨ ʧʫʣʴʩʘ 
(524 047) 

ʇʫʣʴʩ ʚʩʪʨʦʝʥʥʳʡ ʜʣʷ ʩʨʘʙʘʪʳʚʘʥʠʷ 
ʘʜʘʧʪʝʨʘ ʦʞʠʜʘʪʴ ʧʦ 
ʢʨʘʡʥʝʡ ʤʝʨʝ 10 ʩ 

ʅʘʧʨʷʞʝʥʠʝ  ʚʩʪʨʦʝʥʥʳʡ ʢʨʠʚʘʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ  
ɼʘʪʯʠʢ ʧʫʣʴʩʘ S 
(524 0471) 

ʇʫʣʴʩ ʚʩʪʨʦʝʥʥʳʡ ʜʣʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʘʪʯʠʢʘ 
ʦʞʠʜʘʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 
10 ʩ  

  ʅʘʧʨʷʞʝʥʠʝ  ʚʩʪʨʦʝʥʥʳʡ ʢʨʠʚʘʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ  
ɸʜʘʧʪʝʨ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʢʦʞʠ (524 048) 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 
ʢʦʞʠ 

ʚʩʪʨʦʝʥʥʳʡ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ 
ʧʦʜʦʙʨʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 
(ʦʩʴ ʧʝʨʝʜʚʠʥʫʪʴ ʤʳʰʴʶ 
ʣʠʙʦ ʠʟʤʝʥʠʪʴ ʱʝʣʯʢʦʤ 
ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ) 

ɼʘʪʯʠʢ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʢʦʞʠ S 
(524 0481) 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 
ʢʦʞʠ 

ʚʩʪʨʦʝʥʥʳʡ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ 
ʧʦʜʦʙʨʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 
(ʦʩʴ ʧʝʨʝʜʚʠʥʫʪʴ ʤʳʰʴʶ 
ʣʠʙʦ ʠʟʤʝʥʠʪʴ ʱʝʣʯʢʦʤ 
ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ) 

ɸʜʘʧʪʝʨ 
ʕʂɻ/ʕʄɻ 
(524 049) 

3 ʕʂɻ ʦʪʚʝʜʝʥʠʷ  ʚʩʪʨʦʝʥʥʳʡ  
ʕʄɻ  ʚʩʪʨʦʝʥʥʳʡ  

ɸʜʘʧʪʝʨ 
ʢʨʦʚʷʥʦʛʦ 
ʜʘʚʣʝʥʠʷ 
(524 050) 

ʂʨʦʚʷʥʦʝ 
ʜʘʚʣʝʥʠʝ 

ʚʩʪʨʦʝʥʥʳʡ ʩʧʝʮʠʘʣʴʥʘʷ ʯʠʩʣʝʥʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʜʣʷ ʩʠʩʪʦʣʳ ʠ 
ʜʠʘʩʪʦʣʳ 

ʇʫʣʴʩ  ʚʩʪʨʦʝʥʥʳʡ ʪʦʣʴʢʦ ʢʦʣʝʙʘʥʠʷ 
ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ  

ɼʘʪʯʠʢ 
ʢʨʦʚʷʥʦʛʦ 
ʜʘʚʣʝʥʠʷ S 
(524 0501) 

ʂʨʦʚʷʥʦʝ 
ʜʘʚʣʝʥʠʝ 

ʚʩʪʨʦʝʥʥʳʡ ʩʧʝʮʠʘʣʴʥʘʷ ʯʠʩʣʝʥʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʜʣʷ ʩʠʩʪʦʣʳ ʠ 
ʜʠʘʩʪʦʣʳ 

ʇʫʣʴʩ ʚʩʪʨʦʝʥʥʳʡ ʪʦʣʴʢʦ ʢʦʣʝʙʘʥʠʷ 
ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ  

ɸʜʘʧʪʝʨ 
ʦʩʚʝʱʝʥʥʦʩʪʠ 
(524 051) 

ʆʩʚʝʱʝʥʥʦʩʪʴ ɼʘʪʯʠʢ ʦʩʚʝʱʝʥʥʦʩʪʠ (666 243) 
ʀʂ-ʜʘʪʯʠʢ (666 247) 
ʜʘʪʯʠʢ ʋʌ-ɸ ʜʠʘʧʘʟʦʥʘ (666 
244) 
ʜʘʪʯʠʢ ʋʌ-ɺ ʜʠʘʧʘʟʦʥʘ (666 
245)ʜʘʪʯʠʢ ʋʌ-ʉ ʜʠʘʧʘʟʦʥʘ 
(666 246) 

ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ, 
ʠʩʧʦʣʴʟʫʷ ʥʘʧʝʯʘʪʘʥʥʳʡ 
ʥʘ ʜʘʪʯʠʢʝ ʢʦʵʬʬʠʮʠʝʥʪ F 

ɸʜʘʧʪʝʨ 
ʦʩʚʝʱʝʥʥʦʩʪʠ S 
(524 0511) 

ʆʩʚʝʱʝʥʥʦʩʪʴ ɼʘʪʯʠʢ ʦʩʚʝʱʝʥʥʦʩʪʠ (666 243) 
ʀʂ-ʜʘʪʯʠʢ (666 247) 
ʜʘʪʯʠʢ ʋʌ-ɸ ʜʠʘʧʘʟʦʥʘ (666 
244) 
ʜʘʪʯʠʢ ʋʌ-ɺ ʜʠʘʧʘʟʦʥʘ (666 
245)ʜʘʪʯʠʢ ʋʌ-ʉ ʜʠʘʧʘʟʦʥʘ 
(666 246) 

ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ, 
ʠʩʧʦʣʴʟʫʷ ʥʘʧʝʯʘʪʘʥʥʳʡ 
ʥʘ ʜʘʪʯʠʢʝ ʢʦʵʬʬʠʮʠʝʥʪ F 
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ʂʠʩʣʦʨʦʜʥʳʡ 
ʘʜʘʧʪʝʨ 
(524 052) 

ʅʘʩʳʱʝʥʥʦʩʪʴ 
ʢʠʩʣʦʨʦʜʦʤ 

ʂʠʩʣʦʨʦʜʥʳʡ ʵʣʝʢʪʨʦʜ 
(667 458) 

ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ ʥʘ 
100% ʚ ʢʠʩʣʦʨʦʜʝ  

ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʢʠʩʣʦʨʦʜʘ  

ʪʦ ʞʝ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ ʩ ʪʝʤ 
ʞʝ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʯʪʦ ʠ 
ʜʣʷ ʥʘʩʳʱʝʥʠʷ 

ʊʝʤʧʝʨʘʪʫʨʘ  ʪʦ ʞʝ  
ʂʠʩʣʦʨʦʜʥʳʡ 
ʘʜʘʧʪʝʨ S 
(524 0521) 

ʅʘʩʳʱʝʥʥʦʩʪʴ 
ʢʠʩʣʦʨʦʜʦʤ 

ʂʠʩʣʦʨʦʜʥʳʡ ʵʣʝʢʪʨʦʜ 
(667 458) 

ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ ʥʘ 
100% ʚ ʢʠʩʣʦʨʦʜʝ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʢʠʩʣʦʨʦʜʘ  

ʪʦ ʞʝ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ ʩ ʪʝʤ 
ʞʝ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʯʪʦ ʠ 
ʜʣʷ ʥʘʩʳʱʝʥʠʷ 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʦ ʞʝ  
ɸʜʘʧʪʝʨ- 
ʵʣʝʢʪʨʦʤʝʪʨ 
(524 054) 

ʅʘʧʨʷʞʝʥʠʝ   ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʚʭʦʜʥʦʝ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ, 
ʜʣʷ ʵʣʝʢʪʨʦʩʪʘʪʠʢʠ 

ɸʜʘʧʪʝʨ- 
ʫʩʠʣʠʪʝʣʴ 
(524 055) 

ʅʘʧʨʷʞʝʥʠʝ   ʟʘʤʝʥʝʥ ɸʜʘʧʪʝʨʦʤ ÕV 

ɸʜʘʧʪʝʨ- 
ʩʧʠʨʦʤʝʪʨ 
(524 056) 

ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʚʩʪʨʦʝʥʥʳʡ  

ɸʜʘʧʪʝʨ 
çʂʣʠʤʘʪè 
(524 057) 

ʆʪʥ. ʚʣʘʞʥʦʩʪʴ 
ʚʦʟʜʫʭʘ 

ɼʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ (529 057)  ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ, 
ʠʩʧʦʣʴʟʫʷ ʥʘʧʝʯʘʪʘʥʥʳʝ 
ʥʘ ʜʘʪʯʠʢʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 
C1 ʜʦ C4 

ʊʝʤʧʝʨʘʪʫʨʘ  ɼʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ (529 057)  ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ, 
ʠʩʧʦʣʴʟʫʷ ʥʘʧʝʯʘʪʘʥʥʳʝ 
ʥʘ ʜʘʪʯʠʢʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 
C1 ʜʦ C4 

ʊʝʤʧʝʨʘʪʫʨʘ  ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ NTC 
(666 212)  

 

ɼʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ  ʚʩʪʨʦʝʥʥʳʡ   
ʆʩʚʝʱʝʥʥʦʩʪʴ  ɼʘʪʯʠʢ ʦʩʚʝʱʝʥʥʦʩʪʠ (666 243)  ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʮʠʶ, 

ʠʩʧʦʣʴʟʫʷ ʥʘʧʝʯʘʪʘʥʥʳʡ 
ʥʘ ʜʘʪʯʠʢʝ ʢʦʵʬʬʠʮʠʝʥʪ F 

ɼʘʪʯʠʢ 
ʚʣʘʞʥʦʩʪʠ S 
(524 0572) 

ʆʪʥ. ʚʣʘʞʥʦʩʪʴ 
ʚʦʟʜʫʭʘ 

ʚʩʪʨʦʝʥʥʳʡ   

ʊʝʤʧʝʨʘʪʫʨʘ  ʚʩʪʨʦʝʥʥʳʡ   
ɸʜʘʧʪʝʨ ʄʂɸ 
(524 058) 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 
ʠʤʧʫʣʴʩʦʚ ʧʦ 
ʘʤʧʣʠʪʫʜʝ 

ʉʮʠʥʪʠʣʣʷʮʠʦʥʥʳʡ ʩʯʝʪʯʠʢ 
(559 901) ʩ ʚʳʭʦʜʥʳʤ ʢʘʩʢʘʜʦʤ 
ʜʝʪʝʢʪʦʨʘ (559 912) ʠʣʠ 
ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʜʝʪʝʢʪʦʨ 
(559 92) ʩ ʜʠʩʢʨʠʤʠʥʘʪʦʨʦʤ-
ʧʨʝʜʫʩʠʣʠʪʝʣʝʤ (559 93*) 

ʠʟʤʝʨʝʥʠʝ ʩʧʝʢʪʨʦʚ 
ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ 

ʄʠʢʨʦʬʦʥ S 
(524 059) 

ʅʘʧʨʷʞʝʥʠʝ  ʚʩʪʨʦʝʥʥʳʡ ʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ 
ʚʥʝʰʥʝʛʦ ʤʠʢʨʦʬʦʥʘ 

ʏʘʩʪʦʪʘ  ʚʩʪʨʦʝʥʥʳʡ ʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ 
ʚʥʝʰʥʝʛʦ ʤʠʢʨʦʬʦʥʘ 

ɺʨʝʤʷ ʧʨʦʙʝʛʘ  ʚʩʪʨʦʝʥʥʳʡ ʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ 
ʚʥʝʰʥʝʛʦ ʤʠʢʨʦʬʦʥʘ 

ʋʨʦʚʝʥʴ  ʚʩʪʨʦʝʥʥʳʡ   
ɼʘʪʯʠʢ ʩʠʣʳ S, 
Ñ1 ʅ (524 060) 

ʉʠʣʘ ʚʩʪʨʦʝʥʥʳʡ ʜʣʷ ʩʠʣʳ ʜʦ 1 ʅ 

UI ʜʘʪʯʠʢ S 
(524 062) 

ʅʘʧʨʷʞʝʥʠʝ  ʚʩʪʨʦʝʥʥʳʡ  ʜʣʷ Pocket-CASSY ʠ 
Mobile-CASSY 

ʊʦʢ  1 W ʰʫʥʪ  ʜʣʷ Pocket-CASSY ʠ 
Mobile-CASSY 

UIP ʜʘʪʯʠʢ S 
(524 0621) 

ʅʘʧʨʷʞʝʥʠʝ  ʚʩʪʨʦʝʥʥʳʡ  ʜʣʷ Pocket-CASSY ʠ 
Mobile-CASSY 

ʊʦʢ  ʚʩʪʨʦʝʥʥʳʡ  ʜʣʷ Pocket-CASSY ʠ 
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Mobile-CASSY 
ɼʘʪʯʠʢ 
ʜʘʚʣʝʥʠʷ S, 
2000 ʛʇʘ 
(524 064) 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 
ʜʘʚʣʝʥʠʝ 

ʚʩʪʨʦʝʥʥʳʡ  

ɼʘʪʯʠʢ 
ʘʙʩʦʣʶʪʥʦʛʦ 
ʜʘʚʣʝʥʠʷ S 
(524 065) 

ɸʙʩʦʣʶʪʥʦʝ 
ʜʘʚʣʝʥʠʝ 

ʚʩʪʨʦʝʥʥʳʡ  

ɼʘʪʯʠʢ 
ʜʘʚʣʝʥʠʷ S, 70 
ʛʇʘ (524 066) 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 
ʜʘʚʣʝʥʠʝ 

ʚʩʪʨʦʝʥʥʳʡ  

ʍʠʤʠʯʝʩʢʠʡ 
ʘʜʘʧʪʝʨ 
(524 067) 

ɿʥʘʯʝʥʠʝ pH ɼʘʪʯʠʢ pH (667 4172)   
ʇʨʦʚʦʜʠʤʦʩʪʴ  ɼʘʪʯʠʢ ʧʨʦʚʦʜʠʤʦʩʪʠ (529 670)   
ʊʝʤʧʝʨʘʪʫʨʘ  ɼʘʪʯʠʢ ʧʨʦʚʦʜʠʤʦʩʪʠ (529 670)   
ʊʝʤʧʝʨʘʪʫʨʘ  ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ (529 676)   
ʈʘʟʥʠʮʘ 
ʪʝʤʧʝʨʘʪʫʨ  

2 ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 
(529 676)  

 

ʇʦʪʝʥʮʠʘʣ    
ɸʜʘʧʪʝʨ 
ʧʨʦʚʦʜʠʤʦʩʪʠ S 
(524 0671) 

ʇʨʦʚʦʜʠʤʦʩʪʴ ɼʘʪʯʠʢ ʧʨʦʚʦʜʠʤʦʩʪʠ (529 670)   
ʊʝʤʧʝʨʘʪʫʨʘ  ɼʘʪʯʠʢ ʧʨʦʚʦʜʠʤʦʩʪʠ (529 670)   

ɸʜʘʧʪʝʨ pH S 
(524 0672) 

ɿʥʘʯʝʥʠʝ pH  ɼʘʪʯʠʢ pH (667 4172)  
ʇʦʪʝʥʮʠʘʣ     

ɸʜʘʧʪʝʨ NiCr Ni 
S (524 0673) 

ʊʝʤʧʝʨʘʪʫʨʘ  ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ (529 676)   
ʈʘʟʥʠʮʘ 
ʪʝʤʧʝʨʘʪʫʨ  

2 ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 
(529 676)  

 

ʇʨʠʙʦʨ 
ʮʝʥʪʨʦʙʝʞʥʦʡ 
ʩʠʣʳ S (524 068) 

ʎʝʥʪʨʦʙʝʞʥʘʷ 
ʩʠʣʘ 

ʚʩʪʨʦʝʥʥʳʡ  

ʇʦʛʨʫʞʥʦʡ 
ʬʦʪʦʤʝʪʨ S 
(524 069) 

ʇʨʦʧʫʩʢʘʥʠʝ ʚʩʪʨʦʝʥʥʳʡ  
ʕʢʩʪʠʥʢʮʠʷ  ʚʩʪʨʦʝʥʥʳʡ  
ʂʦʥʮʝʥʪʨʘʮʠʷ  ʚʩʪʨʦʝʥʥʳʡ  

ʫʣʴʪʨʘʟʚʫʢ. 
ʜʘʪʯʠʢ 
ʜʚʠʞʝʥʠʷ S 
(524 070) 

ʇʝʨʝʤʝʱʝʥʠʝ  ʚʩʪʨʦʝʥʥʳʡ   

 ʊʝʤʧʝʨʘʪʫʨʘ  ʚʩʪʨʦʝʥʥʳʡ   
ɼʘʪʯʠʢ ʩʧʠʨʪʦ- 
ʩʦʜʝʨʞʘʥʠʷ S 
(524 073) 

ʇʝʨʝʤʝʱʝʥʠʝ ʚʩʪʨʦʝʥʥʳʡ  
ɺʨʝʤʷ ʧʨʦʙʝʛʘ ʚʩʪʨʦʝʥʥʳʡ  

ʊʘʡʤʝʨ S 
(524 074) 

ʋʨʦʚʝʥʴ   
ʏʠʩʣʦ ʩʦʙʳʪʠʡ    
ʏʘʩʪʦʪʘ   ʚʚʝʩʪʠ ʚʨʝʤʷ ʩʯʝʪʘ  
ʉʢʦʨʦʩʪʴ ʩʯʝʪʘ   ʪʦ ʞʝ, ʩ ʯʘʩʪʦʪʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ 
ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ  

ʇʝʨʠʦʜ     
ɺʨʝʤʷ ʧʨʦʙʝʛʘ   ʦʪ ʩʦʙʳʪʠʷ ʥʘ E ʜʦ F  
ʅʦʤʝʨ ʟʘʪʝʤʥʝʥʠʷ  ʆʧʪʦʧʘʨʘ (337 46*) ʥʦʤʝʨ ʟʘʪʝʤʥʝʥʠʷ  
ɺʨʝʤʷ ʟʘʪʝʤʥʝʥʠʷ  ʪʦ ʞʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʪʝʤʥʝʥʠʷ  
ʇʝʨʝʤʝʱʝʥʠʝ 

(Ds=1 ʩʤ)  

ʇʝʨʬʦʨʠʨʦʚʘʥʥʦʝ ʢʦʣʝʩʦ 
(ʥʘʧʨʠʤʝʨ, 337 461) ʠʣʠ 
ʧʝʨʬʦʨʠʨʦʚʘʥʥʘʷ ʧʣʘʥʢʘ (529 
034) ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩ 
ʦʧʪʦʧʘʨʦʡ (337 46*)  

 

ʋʛʦʣ (Ds=1 ʩʤ)  ʪʦ ʞʝ  ʚʚʝʩʪʠ ʨʘʜʠʫʩ  

ʃʠʥʝʡʥʦʝ 
ʩʪʦʣʢʥʦʚʝʥʠʝ (v)  

2 ʦʧʪʦʧʘʨʳ (337 46*)  ʚʚʝʩʪʠ ʰʠʨʠʥʫ ʬʣʘʞʢʘ  

ʈʦʪʘʮʠʦʥʥʦʝ ʪʦ ʞʝ  ʚʚʝʩʪʠ ʨʘʜʠʫʩ ʠ ʰʠʨʠʥʫ 
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ʩʪʦʣʢʥʦʚʝʥʠʝ (w)  ʬʣʘʞʢʘ  

ʇʝʨʝʤʝʱʝʥʠʝ 

(Ds=±1 ʤʤ)  

ʂʦʤʙʠ-ʦʧʪʦʧʘʨʘ (337 462*) ʩ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ 
ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤ ʢʦʣʝʩʦʤ 
(337 464)  

ʇʦʜʢʣʶʯʠʪʴ ʥʘ ʣʝʚʳʡ 
ʨʘʟʲʸʤ  

ʋʛʦʣ (Ds=±1 ʤʤ)  ʪʦ ʞʝ  ʚʚʝʩʪʠ ʨʘʜʠʫʩ  

ɸʚʪʦ-ʘʜʘʧʪʝʨ i 
(524 076) 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ɼʘʪʯʠʢ ʤʝʨʪʚʦʡ ʪʦʯʢʠ ʜʣʷ 
ʘʚʪʦʤʘʩʪʝʨʩʢʠʭ (738 989)  

 

ʋʛʦʣ ʟʘʞʠʛʘʥʠʷ  ʀʥʜʫʢʪʠʚʥʳʡ ʛʝʥʝʨʘʪʦʨ 
ʠʤʧʫʣʴʩʦʚ (738 986)  

 

ʋʨʦʚʝʥʴ    
ʏʘʩʪʦʪʘ    
ʉʢʚʘʞʥʦʩʪʴ    
ɺʨʝʤʷ 
ʚʳʢʣʶʯʝʥʠʷ  

  

ɺʨʝʤʷ ʚʢʣʶʯʝʥʠʷ    
ɺʨʝʤʷ ʚʧʨʳʩʢʘ    

ɸʚʪʦ-ʘʜʘʧʪʝʨ Z 
(524 077) 

ʇʝʨʚʠʯʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ 

ʂʦʥʜʝʥʩʘʪʦʨʥʳʡ ʜʘʪʯʠʢ 
(738 987) 

 

ɺʪʦʨʠʯʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ  

   

ɺʨʝʤʷ ʟʘʢʨʳʪʠʷ     
ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ     

ɸʜʘʧʪʝʨ CAN-
ʰʠʥʳ (524 078) 

ʉʠʛʥʘʣ CAN-ʰʠʥʳ ʚʩʪʨʦʝʥʥʳʡ  
ɼʘʥʥʳʝ CAN-
ʰʠʥʳ  

ʚʩʪʨʦʝʥʥʳʡ  

ɸʜʘʧʪʝʨ LIN-
ʰʠʥʳ (524 081) 

ʅʘʧʨʷʞʝʥʠʝ LIN-
ʰʠʥʳ 

ʚʩʪʨʦʝʥʥʳʡ  

ʉʠʛʥʘʣ LIN-ʰʠʥʳ  ʚʩʪʨʦʝʥʥʳʡ  
ɼʘʥʥʳʝ LIN-ʰʠʥʳ  ʚʩʪʨʦʝʥʥʳʡ  

ɼʘʪʯʠʢ 
ʚʨʘʱʝʥʠʷ S 
(524 082) 

ʋʛʦʣ  ʚʩʪʨʦʝʥʥʳʡ  
ʇʝʨʝʤʝʱʝʥʠʝ  ʚʩʪʨʦʝʥʥʳʡ  
ɸʤʧʣʠʪʫʜʘ  ʚʩʪʨʦʝʥʥʳʡ  
ʇʝʨʠʦʜ  ʚʩʪʨʦʝʥʥʳʡ  
ʏʘʩʪʦʪʘ  ʚʩʪʨʦʝʥʥʳʡ  

ɼʘʪʯʠʢ CO2 S 
(524 083) 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʩʪʨʦʝʥʥʳʡ  

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ʧʦʤʝʯʝʥʥʳʭ * ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʘʜʘʧʪʝʨʫ ʪʨʝʙʫʝʪʩʷ 6-ʞʠʣʴʥʳʡ 
ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʢʘʙʝʣʴ (501 16). 
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ʂʦʨʨʝʢʮʠʷ ʚʭʦʜʘ ʘʜʘʧʪʝʨʘ  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨʨʝʢʮʠʠ ʠʟʤʝʨʷʝʤʳʭ ʟʥʘʯʝʥʠʡ. ɺʩʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ.  

ʉʣʝʚʘ ʦʪ ʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ ʤʦʞʥʦ ʚʚʝʩʪʠ ʩʤʝʱʝʥʠʝ ʠ/ʠʣʠ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʧʦʢʘʟʘʥʥʳʭ ʩʣʝʚʘ ʟʥʘʯʝʥʠʡ (çʝʩʪʴè) ʚ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʥʥʳʝ ʩʧʨʘʚʘ 
(çʜʦʣʞʥʦ ʙʳʪʴè). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʮʠʠ ʥʫʞʥʦ ʥʘʞʘʪʴ ʀʩʧʨʘʚʠʪʴ ʩʤʝʱʝʥʠʝ ʠʣʠ 
ʀʩʧʨʘʚʠʪʴ ʬʘʢʪʦʨ.  

ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʤʦʞʥʦ ʧʨʦʩʪʦ ʚʚʝʩʪʠ ʦʙʘ ʞʝʣʘʝʤʳʭ ʟʥʘʯʝʥʠʷ ʠʣʠ ʦʜʥʦ ʞʝʣʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʠ 
ʦʜʠʥ ʢʦʵʬʬʠʮʠʝʥʪ. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ ɺʦʩʩʪʘʥʦʚʠʪʴ ʦʪʤʝʥʷʝʪ ʢʦʨʨʝʢʮʠʶ.  

ʉʦʭʨʘʥʝʥʠʝ  

ʂʦʨʨʝʢʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʦʩʪʘʣʴʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʧʨʦʛʨʘʤʤʳ. ʏʪʦʙʳ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ 
ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʢʦʨʨʝʢʮʠʠ ʧʨʠ ʥʦʚʦʡ ʟʘʛʨʫʟʢʝ ʬʘʡʣʘ, ʥʫʞʥʦ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʪʝ ʞʝ ʩʘʤʳʝ ʵʣʝʢʪʨʦʜʳ ʠ ʘʜʘʧʪʝʨʳ ʥʘ ʪʦʤ ʞʝ ʤʦʜʫʣʝ Sensor-CASSY (ʚʦʟʤʦʞʥʦ, ʙʫʜʝʪ 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʧʠʩʘʪʴ ʠʭ).  

ʇʨʠʤʝʨʳ  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʫʬʝʨʥʳʝ ʨʘʩʪʚʦʨʳ ʩ pH 3 ʠ pH 9. 
ʊʦʛʜʘ ʚʚʦʜʷʪʩʷ ʦʙʘ ʞʝʣʘʝʤʳʭ ʟʥʘʯʝʥʠʷ 3 ʠ 9 (ʩʧʨʘʚʘ). ʂʦʛʜʘ ʨʅ-ʵʣʝʢʪʨʦʜ ʧʦʛʨʫʞʝʥ ʚ ʨʘʩʪʚʦʨ ʩ 
pH 3, ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʨʷʜʦʤ ʩ ʞʝʣʘʝʤʳʤ ʟʥʘʯʝʥʠʝʤ 3 (ʥʘʧʨʠʤʝʨ, ʀʩʧʨʘʚʠʪʴ ʩʤʝʱʝʥʠʝ) ʠ 
ʚ ʨʘʩʪʚʦʨʝ ʩ pH 9 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʨʫʛʫʶ ʢʥʦʧʢʫ (ʥʘʧʨʠʤʝʨ, ʀʩʧʨʘʚʠʪʴ ʬʘʢʪʦʨ).  

ɼʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʵʣʝʢʪʨʦʜ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʩ 
ʂ-ʬʘʢʪʦʨʦʤ 1,07. ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʚʚʝʩʪʠ ʬʘʢʪʦʨ 1,07 ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʠ 
ʥʘʞʘʪʴ ʀʩʧʨʘʚʠʪʴ ʬʘʢʪʦʨ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʘʜʘʧʪʝʨʦʤ çʂʣʠʤʘʪè (524 057)  

ɼʦ ʧʝʨʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʘʜʘʧʪʝʨʦʤ çʂʣʠʤʘʪè ʩ ʜʘʪʯʠʢʦʤ ʚʣʘʞʥʦʩʪʠ (529 057), 
ʧʦʩʣʝʜʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʢʘʣʠʙʨʦʚʘʪʴ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʜʘʪʯʠʢʝ ʧʨʠʚʝʜʝʥʳ ʯʝʪʳʨʝ ʟʥʘʯʝʥʠʷ: ʦʪ 
ʉ1 ʜʦ ʉ4. ʇʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʚʦʜʘ, ʵʪʠ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʚ Sensor-CASSY. ɺ 
ʧʦʩʣʝʜʫʶʱʝʤ, ʥʝ ʪʨʝʙʫʝʪʩʷ ʚʚʦʜʠʪʴ ʠʭ ʜʘʞʝ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ (ʩ CASSY-Display).  
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ʋʩʪʘʥʦʚʢʠ ʈʝʣʝ/ʀʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʷ  

ʄʦʜʫʣʴ Sensor-CASSY ʠʤʝʝʪ ʨʝʣʝ R ʠ ʨʝʛʫʣʠʨʫʝʤʳʡ (ʩ ʧʦʤʦʱʴʶ ʨʫʯʢʠ) ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ 
S. ʀ ʪʦ ʠ ʜʨʫʛʦʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴʩʷ ʧʨʦʛʨʘʤʤʥʦ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ 
ʘʢʪʠʚʠʨʦʚʘʥʳ ʱʝʣʯʢʦʤ ʤʳʰʴʶ ʚʦ ʚʢʣʘʜʢʝ ʢʦʥʬʠʛʫʨʘʮʠʷ CASSY.  

ʃʝʛʯʝ ʚʩʝʛʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʠʭ ʨʘʙʦʪʫ ʩ ʥʘʯʘʣʦʤ ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʜʝʨʞʠʚʘʶʱʝʛʦ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʠʩʪʦʯʥʠʢʫ S). ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ 
ʇʝʨʝʢʣʶʯʘʪʴ ʚʦ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ.  

ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʦʜʥʦʟʥʘʯʥʦ ʟʘʜʘʪʴ ʩʦʩʪʦʷʥʠʝ ʨʝʣʝ ʠʣʠ ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 
ʬʦʨʤʫʣʳ. ʌʦʨʤʫʣʘ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʩʝʭ ʚʝʣʠʯʠʥ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʦʪʦʙʨʘʞʘʝʤʦʤ ʩʧʠʩʢʝ, ʠ 
ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʠʩʘʥʘ ʩ ʫʯʝʪʦʤ ʧʨʘʚʠʣ ʜʣʷ ʬʦʨʤʫʣ (ʩʤʦʪʨʠ ʪʘʢʞʝ ʧʨʠʤʝʨʳ). ɿʥʘʯʝʥʠʝ 
ʬʦʨʤʫʣʳ ʥʝ ʨʘʚʥʦʝ ʥʫʣʶ ʦʙʦʟʥʘʯʘʝʪ ɺʂʃ.=çʚʢʣʶʯʝʥʦè, ʟʥʘʯʝʥʠʝ ʨʘʚʥʦʝ ʥʫʣʶ ʦʙʦʟʥʘʯʘʝʪ 
ɺʓʂʃ.=çʚʳʢʣʶʯʝʥʦè. ɿʥʘʯʝʥʠʝ ʵʪʦʡ ʬʦʨʤʫʣʳ ʥʝ ʙʫʜʝʪ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ, 
ʝʩʣʠ ʘʢʪʠʚʠʨʦʚʘʥʘ ʬʫʥʢʮʠʷ ʇʝʨʝʢʣʶʯʘʪʴ ʚʦ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ.  

ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ ʩ ʐʀʄ  

ʀʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ S ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʚʳʤ ʚʳʭʦʜʦʤ ʩ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʝʡ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʫʯʢʠ. ʌʦʨʤʫʣʘ ʞʝ ʫʧʨʘʚʣʷʝʪ ʥʝ 
ʪʦʣʴʢʦ ʩʦʩʪʦʷʥʠʝʤ (ɺʓʂʃ.=0 ʠʣʠ ɺʂʃ.=1), ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 
ʟʥʘʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 0,41 = ʧʦʧʝʨʝʤʝʥʥʦ 41 % ʚʨʝʤʝʥʠ ɺʂʃ. ʠ 59 % ɺʓʂʃ. ʩ ʧʝʨʠʦʜʦʤ 10 ʤʩ). 
ɼʣʷ ʪʘʢʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʷ ʇʝʨʝʢʣʶʯʘʪʴ ʚʦ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 
ʠʟʤʝʨʝʥʠʷ ʥʝ ʜʝʡʩʪʚʫʝʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʵʣʝʤʝʥʪʘʤʠ, ʜʣʷ 
ʢʦʪʦʨʳʭ ʚʘʞʥʦ ʪʦʣʴʢʦ ʩʨʝʜʥʝʝ ʠʣʠ ʵʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 
ʬʦʨʤʫʣʘ saw(time/10) ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʯʪʦʙʳ ʠʟʤʝʥʷʪʴ ʷʨʢʦʩʪʴ ʤʘʣʝʥʴʢʦʡ 
ʣʘʤʧʦʯʢʠ: 5 ʩ ʷʨʯʝ ʠ 5 ʩ ʪʫʩʢʣʝʝ).  

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ ʠʤʝʶʪ Power-CASSY ʠ Profi-CASSY.  
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Power-CASSY  

 

ɺʚʝʜʝʥʠʝ  

Power-CASSY (ʜʣʷ USB ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʩʢʘʜʠʨʫʝʤʳʡ 
ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʪʦʢʘ 
(ʛʝʥʝʨʘʪʦʨ ʬʫʥʢʮʠʡ ʩ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ 10 ɺʪ) ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ 
ʪʦʢʘ  

¶ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ USB-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ RS232, ʢ ʜʨʫʛʦʤʫ 
CASSY-ʤʦʜʫʣʶ ʠʣʠ ʢ CASSY-Display  

¶ ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʨʘʟʚʷʟʢʘ  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʩʢʘʜʠʨʦʚʘʥʠʷ ʜʦ 8 CASSY-ʤʦʜʫʣʝʡ (ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʚʭʦʜʦʚ ʠ 
ʚʳʭʦʜʦʚ)  

¶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ CASSY (ʚ ʣʶʙʦʝ ʚʨʝʤʷ 
ʘʢʪʫʘʣʠʟʠʨʫʝʤʘ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ CASSY Lab)  

¶ ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʦʣʴʥʦʛʦ, ʧʫʣʴʪʦʚʦʛʦ ʠʣʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʧʨʠʙʦʨʘ 
(ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʤʘʤʠ CPS/TPS)  

¶ ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 12 ɺ (ʪʦʣʴʢʦ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ) ʯʝʨʝʟ ʰʪʝʢʝʨ  
ʀʥʬʦʨʤʘʮʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚ ʀʥʪʝʨʥʝʪ 

ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ  

¶  ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ CASSY-ʤʦʜʫʣʝʡ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʚ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʤʘʭ ʣʠʙʦ ʧʦ ʦʜʥʦʤʫ (ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʙʝʟ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʤ ʜʦʩʪʘʪʦʯʥʘ ʪʦʣʴʢʦ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʦ ʥʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ). 

¶  ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʥʘ ʤʦʜʫʣʠ CASSY ʧʦʜʘʚʘʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʣʴʢʦ ʧʨʠʣʦʞʝʥʥʳʤ ʢ 
ʧʦʩʪʘʚʢʝ ʩʝʪʝʚʳʤ ʘʜʘʧʪʝʨʦʤ (12 ɺ / 1,6 A). 

http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html
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ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

1 ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʪʦʢʘ (ʥʘʧʨʠʤʝʨ, 
ʜʣʷ ʟʘʧʠʩʠ ʚʦʣʴʪʘʤʧʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

  ʈʘʟʨʝʰʝʥʠʝ: 12 ʙʠʪ 
  ɺʳʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥ: Ñ10 ɺ 
  ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ: Ñ0,1/0,3/1 ɸ 
  ʆʰʠʙʢʘ ʧʦ ʥʘʧʨʷʞʝʥʠʶ: Ñ1 % ʧʣʶʩ 0,5 % ʦʪ ʧʨʝʜʝʣʘ ʠʟʤʝʨʝʥʠʡ 
  ʆʰʠʙʢʘ ʧʦ ʪʦʢʫ: ʦʰʠʙʢʘ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʧʣʶʩ Ñ1 % 
  ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ: ʤʘʢʩ. 200.000 ʟʘʧʠʩʝʡ/ʩ 

(= 100.000 ʟʘʧʠʩʝʡ/ʩ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʠ ʪʦʢʫ) 
  ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ: ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʦ (ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʴʶʪʝʨʘ) ʜʦ  

100 ʟʘʧʠʩʝʡ/ʩ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʠʟʤʝʨʝʥʠʷ 
ʤʘʢʩ. 32.000 ʟʘʧʠʩʝʡ (=16.000 ʟʘʧʠʩʝʡ ʥʘ ʚʭʦʜ) 

1 ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ 
(ʚʳʙʠʨʘʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦ ʢ ʠʩʪʦʯʥʠʢʫ ʥʘʧʨʷʞʝʥʠʷ) 

  ɺʳʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥ: Ñ1 ɸ 
  ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ: Ñ1/3/10 ɺ 
  ʜʨʫʛʠʝ ʜʘʥʥʳʝ ʩʤʦʪʨʠ ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ 
1 USB-ʧʦʨʪ (USB-ʚʝʨʩʠʷ) ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ RS232 (SubD-9) ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 
ʢʦʤʧʴʶʪʝʨʫ 

1 CASSY-ʰʠʥʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʨʫʛʠʭ CASSY-ʤʦʜʫʣʝʡ ʠʣʠ CASSY-Display 
ʈʘʟʤʝʨʳ (ʐxɺxT): 115 ʤʤ x 295 ʤʤ x 45 ʤʤ 
ʄʘʩʩʘ: 1,0 ʢʛ 

ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ  

1 ʄʦʜʫʣʴ Power-CASSY 
1 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CASSY Lab ʜʣʷ Windows 98/2000/XP/Vista, ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ 
ʢʦʜʘ, ʩ ʧʦʜʨʦʙʥʦʡ ʧʦʤʦʱʴʶ (ʜʣʷ 20 ʩʝʘʥʩʦʚ ʨʘʙʦʪʳ, ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ 
ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʚʝʨʩʠʷ) 

1 ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ 
1 USB-ʢʘʙʝʣʴ ʠʣʠ ʢʘʙʝʣʴ SubD-9 
1 ʉʝʪʝʚʦʡ ʘʜʘʧʪʝʨ 12 ɺ / 1,6 A 

ɿʘʤʝʯʘʥʠʝ ʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ  

ʀʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʩʝʪʝʚʦʛʦ ʘʜʘʧʪʝʨʘ ʤʦʜʫʣʴ Power-CASSY ʥʝ 
ʚʩʝʛʜʘ ʤʦʞʝʪ ʚʳʜʘʪʴ ʪʦʢ 1 ɸ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 10 ɺ. ʊʦʣʴʢʦ ʝʩʣʠ ʧʦʜʢʣʶʯʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 
ʩʝʪʝʚʦʡ ʘʜʘʧʪʝʨ (ʥʝ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ) Power-CASSY ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʝʨʚʦʚ ʧʦ 
ʤʦʱʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʪʘʢʠʭ ʛʨʘʥʠʯʥʳʭ ʩʣʫʯʘʝʚ.  

ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ ʚʳʭʦʜʥʦʛʦ ʢʘʥʘʣʘ 100 ʢɻʮ ʦʛʨʘʥʠʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʭʦʜʥʫʶ ʯʘʩʪʦʪʫ 
ʜʦ 10 ʢɻʮ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʘ ʩʠʛʥʘʣʘ ʠʤʝʝʪ ʨʘʟʨʝʰʝʥʠʝ 10 Õs, ʪ.ʝ. ʩʦʩʪʦʠʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʠʟ 
10 ʪʦʯʝʢ ʟʘ ʧʝʨʠʦʜ ʩ ʠʥʪʝʨʚʘʣʦʤ 10 Õs. ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʥʝ ʫʜʘʝʪʩʷ ʪʦʯʥʦ ʜʦʩʪʠʯʴ 
ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ, ʦʙʝ ʚʝʣʠʯʠʥʳ ʚ ʩʨʝʜʥʝʤ ʟʘ ʥʝʢʦʪʦʨʦʝ 
ʚʨʝʤʷ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʚʥʳʤʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Power-CASSY ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ 
ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʠʨʪʫʘʣʴʥʦʡ ʚʳʭʦʜʥʦʡ ʝʤʢʦʩʪʴʶ (ʜʦ 10 ʤʢʌ). ʇʨʠ ʦʤʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ R = 100 W ʧʦʣʫʯʘʝʪʩʷ ʚʨʝʤʝʥʥʘʷ ʢʦʥʩʪʘʥʪʘ R*C=1 ʤʩ, ʪ.ʝ. ʛʨʘʥʠʯʥʘʷ ʯʘʩʪʦʪʘ ʦʢʦʣʦ 
1000 ɻʮ. ʇʨʠ ʠʥʜʫʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ ʛʨʘʥʠʯʥʘʷ ʯʘʩʪʦʪʘ ʣʝʞʠʪ ʝʱʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ (ʤʦʞʝʪ 
ʧʦʤʦʯʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʢʣʶʯʝʥʥʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ). ʇʨʠ ʝʤʢʦʩʪʥʦʡ 
ʥʘʛʨʫʟʢʝ ʜʝʡʩʪʚʫʶʱʘʷ ʝʤʢʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ ʥʘ 10 ʤʢʌ ʙʦʣʴʰʝ.  
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ʋʩʪʘʥʦʚʢʠ ʛʝʥʝʨʘʪʦʨʘ ʬʫʥʢʮʠʡ  

Power-CASSY ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʝʤʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʛʝʥʝʨʘʪʦʨʦʤ ʬʫʥʢʮʠʡ ʩ ʚʳʭʦʜʥʦʡ 
ʤʦʱʥʦʩʪʴʶ 10 ɺʪ. ʈʝʛʫʣʠʨʫʝʤʳʤ ʟʥʘʯʝʥʠʝʤ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦ ʚʳʙʦʨʫ ʥʘʧʨʷʞʝʥʠʝ U 
(ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ) ʠʣʠ ʪʦʢ I (ʠʩʪʦʯʥʠʢ ʪʦʢʘ). ʇʨʠ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʷ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʤʝʨʷʝʪʩʷ ʧʨʦʪʝʢʘʶʱʠʡ ʪʦʢ I, ʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 
ʠʟʤʝʨʷʝʪʩʷ ʧʨʠʣʦʞʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ U. ɺʳʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥ ʠ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʵʪʦʤ 
ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ.  

ʈʘʙʦʪʘ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʪʦʣʴʢʦ ʥʘ ʩʦʙʩʪʚʝʥʥʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʚʳʙʦʨʦʤ 
ʬʫʥʢʮʠʠ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ (single shot). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʞʜʫ ʜʚʫʤʷ 
ʠʟʤʝʨʝʥʠʷʤʠ ʛʝʥʝʨʘʪʦʨ ʦʪʢʣʶʯʝʥ, ʠ ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʠʭ ʠʣʠ ʵʬʬʝʢʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʚʦʟʤʦʞʥʦ.  

ɺʳʭʦʜʥʘʷ ʬʫʥʢʮʠʷ, ʯʘʩʪʦʪʘ f (ʚ ɻʮ ʠʣʠ ʢɻʮ), ʘʤʧʣʠʪʫʜʘ ɸ (ʚ ɺʧ ʠʣʠ ɸʧ), ʩʤʝʱʝʥʠʝ ʧʦ 
ʧʦʩʪʦʷʥʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ O (ʚ ɺ= ʠʣʠ ɸ=) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ (ʚ %) ʤʦʛʫʪ ʙʳʪʴ 
ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ:  

ʌʫʥʢʮʠʷ  ʏʘʩʪʦʪʘ f  ɸʤʧʣʠʪʫʜʘ A  ʉʤʝʱʝʥʠʝ O  ɿʘʧʦʣʥʝʥʠʝ  
DC  -  -  -10 ɺ .. 10 ɺ / -1 A .. 1 A  -  
ʉʠʥʫʩ  0,01 ɻʮ - 10 ʢɻʮ  -10 ɺ .. 10 ɺ / -1 A .. 1 A  -10 ɺ .. 10 ɺ / -1 A .. 1 A  0 % .. 100 %  
ʇʨʷʤʦʫʛʦʣʴʥʠʢ  0,01 ɻʮ - 10 ʢɻʮ  -10 ɺ .. 10 ɺ / -1 A .. 1 A  -10 ɺ .. 10 ɺ / -1 A .. 1 A  0 % .. 100 %  
ʊʨʝʫʛʦʣʴʥʠʢ  0,01 ɻʮ - 10 ʢɻʮ  -10 ɺ .. 10 ɺ / -1 A .. 1 A  -10 ɺ .. 10 ɺ / -1 A .. 1 A  0 % .. 100 %  
ʌʦʨʤʫʣʘ  0,01 ɻʮ - 10 ʢɻʮ  -10 ɺ .. 10 ɺ / -1 A .. 1 A  -10 ɺ .. 10 ɺ / -1 A .. 1 A  -  

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʠ ʪʨʝʫʛʦʣʴʥʠʢ ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ. ʉʠʤʤʝʪʨʠʯʥʘʷ ʬʦʨʤʘ 
ʣʝʞʠʪ ʤʝʞʜʫ ïɸ ʠ +ɸ, ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʬʦʨʤʘ ʤʝʞʜʫ 0 ʠ +ɸ.  

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʨʘʟʨʝʰʝʥʳ ï ʦʥʠ ʧʨʦʠʟʚʦʜʷʪ ʦʪʨʘʞʝʥʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʫʣʷ ʩʠʛʥʘʣ. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʚʦʟʨʘʩʪʘʶʱʝʡ ʠ 
ʩʧʘʜʘʶʱʝʡ ʯʘʩʪʴʶ ʢʨʠʚʦʡ. ʊʘʢ ʤʦʞʥʦ ʣʝʛʢʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʪʨʝʫʛʦʣʴʥʳʡ ʩʠʛʥʘʣ (50 %) ʚ 
ʧʠʣʦʦʙʨʘʟʥʳʡ (100 %).  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʳʯʥʳʤ ʬʫʥʢʮʠʷʤ, ʩ ʧʦʤʦʱʴʶ Power-CASSY ʤʦʞʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ 
ʧʨʦʠʟʚʦʣʴʥʦ ʟʘʜʘʥʥʳʝ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ f(x), ʦʧʠʩʳʚʘʶʱʫʶ ʬʦʨʤʫ ʢʨʠʚʦʡ. ɼʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʳ ʢʨʠʚʦʡ ʬʫʥʢʮʠʷ ʦʪ ʧʝʨʝʤʝʥʥʦʡ ʭ ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ [0,1[ ʠ 
ʚʳʜʘʝʪʩʷ ʩ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʦʡ f, ʘʤʧʣʠʪʫʜʦʡ ɸ ʠ ʩʤʝʱʝʥʠʝʤ ʆ. ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʬʦʨʤʫʣ 
ʜʝʡʩʪʚʫʶʪ ʦʙʳʯʥʳʝ ʧʨʘʚʠʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʬʫʥʢʮʠʷ synth(a:b:c:...) ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ 
ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʧʦ ʬʦʨʤʫʣʝ a*sin(360*x)+b*sin(2*360*x)+c*sin(3*360*x)+.... ʉʠʛʥʘʣ ʙʫʜʝʪ 
ʦʧʷʪʴ ʞʝ ʚʳʜʘʚʘʪʴʩʷ ʩ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʦʡ f, ʘʤʧʣʠʪʫʜʦʡ ɸ ʠ ʩʤʝʱʝʥʠʝʤ ʆ (ʩʤʦʪʨʠ ʪʘʢʞʝ 
ʧʨʠʤʝʨ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ).  

ʇʦʣʝ ʜʣʷ ʚʚʦʜʘ ʬʦʨʤʫʣʳ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ. ɹʦʣʝʝ ʜʣʠʥʥʫʶ ʬʦʨʤʫʣʫ 
ʤʦʞʥʦ ʚʚʝʩʪʠ ʚ ʦʙʳʯʥʦʤ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ, ʧʦʩʣʝ ʯʝʛʦ ʩʢʦʧʠʨʦʚʘʪʴ ʝʝ ʚ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 
(ʧʨʘʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ).  

ʅʘʧʨʷʞʝʥʠʝ U ʠ ʪʦʢ I ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʨʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʤʛʥʦʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʩʨʝʜʥʝʥʳ ʧʦ 
ʤʥʦʛʠʤ ʟʥʘʯʝʥʠʷʤ ʠʣʠ ʠʟʤʝʨʝʥʳ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ ʥʝ 
ʫʩʨʝʜʥʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ Power-CASSY ʥʝʧʨʝʨʳʚʥʦ 
ʘʢʪʠʚʝʥ (ʥʝ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ) ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʨʝʥʳ ʪʘʢʞʝ ʫʩʨʝʜʥʝʥʥʳʝ ʠ 
ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ (ʠʟʤʝʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ j ʜʣʷ ʬʘʟʦʚʦʛʦ ʫʛʣʘ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʪʦʢʦʤ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʠʥʪʝʨʚʘʣʘ ʠʟʤʝʨʝʥʠʷ ʤʝʥʝʝ 10 ʤʩ, ʚ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʣʫʯʘʷʭ, ʟʥʘʯʝʥʠʝ ʟʘʧʠʩʳʚʘʝʤʦʝ ʚ 
ʪʘʙʣʠʮʫ ʠ ʥʘ ʛʨʘʬʠʢ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʢʘʟʘʥʠʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 
ʚʦʟʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʦʙʨʘʞʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʬʦʨʤʳ ʢʨʠʚʳʭ.  

ʉʦʚʝʪ  

ɺʤʝʩʪʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʘʥʘʣʳ ʜʣʷ 
ʯʘʩʪʦʪʳ, ʘʤʧʣʠʪʫʜʳ, ʩʤʝʱʝʥʠʷ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʠʙʢʦ 
ʫʧʨʘʚʣʷʪʴ, ʥʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʦʡ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʢʦʣʝʙʘʥʠʷ ʠʣʠ ʚʳʭʦʜʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 
(ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʚʚʦʜ ʬʦʨʤʫʣʳ ʧʨʠ ʟʘʧʠʩʠ ʨʝʟʦʥʘʥʩʥʳʭ ʢʨʠʚʳʭ ʠʣʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ). ʆʜʥʘʢʦ, 
ʠʥʠʮʠʘʣʠʟʘʮʠʷ Power-CASSY ʜʣʷ ʚʳʚʦʜʘ ʥʦʚʦʡ ʯʘʩʪʦʪʳ (ʠʣʠ ʘʤʧʣʠʪʫʜʳ, ʩʤʝʱʝʥʠʷ, 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ) ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʠʣʣʠʩʝʢʫʥʜ. ʇʦʵʪʦʤʫ 
ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʪʦʣʴʢʦ ʰʘʛʘʤʠ, ʘ ʥʝ ʥʝʧʨʝʨʳʚʥʦ.  
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Profi-CASSY  

 

ɺʚʝʜʝʥʠʝ  

Profi-CASSY ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʚʩʝʭ ʦʙʣʘʩʪʝʡ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ.  

¶ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ USB-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ  

¶ ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʨʘʟʚʷʟʢʘ ʦʪ ʢʦʤʧʴʶʪʝʨʘ  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʩʢʘʜʠʨʦʚʘʥʠʷ ʩ Sensor-CASSY ʠʣʠ Power-CASSY (ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 
ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ)  

¶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ CASSY (ʚ ʣʶʙʦʝ ʚʨʝʤʷ 
ʘʢʪʫʘʣʠʟʠʨʫʝʤʘ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ CASSY Lab)  

¶ ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʦʣʴʥʦʛʦ, ʧʫʣʴʪʦʚʦʛʦ ʠʣʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʧʨʠʙʦʨʘ 
(ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʤʘʤʠ CPS/TPS)  

¶ ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 12 ɺ (ʪʦʣʴʢʦ ʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ) ʯʝʨʝʟ ʰʪʝʢʝʨ  
ʀʥʬʦʨʤʘʮʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚ ʀʥʪʝʨʥʝʪ 

ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ  

¶ ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ CASSY-ʤʦʜʫʣʝʡ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʚ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʤʘʭ ʣʠʙʦ ʧʦ ʦʜʥʦʤʫ (ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʙʝʟ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʤ ʜʦʩʪʘʪʦʯʥʘ ʪʦʣʴʢʦ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʦ ʥʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ).  

¶  ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʥʘ ʤʦʜʫʣʠ CASSY ʧʦʜʘʚʘʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʣʴʢʦ ʧʨʠʣʦʞʝʥʥʳʤ ʢ 
ʧʦʩʪʘʚʢʝ ʩʝʪʝʚʳʤ ʘʜʘʧʪʝʨʦʤ (12 ɺ / 1,6 A).  

¶  ʄʦʜʫʣʴ Profi-CASSY ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝʤ ʪʘʢʞʝ ʩʦʩʝʜʥʠʡ ʤʦʜʫʣʴ, ʝʩʣʠ ʦʙʱʝʝ 
ʧʦʪʨʝʙʣʝʥʠʝ ʦʩʪʘʝʪʩʷ ʤʝʥʴʰʝ 1,6 ɸ (ʜʦʩʪʘʪʦʯʥʦ ʤʘʢʩʠʤʫʤ ʜʣʷ ʜʚʫʭ ʤʦʜʫʣʝʡ, ʧʨʠ 
ʧʝʨʝʛʨʫʟʢʝ ʚʳʢʣʶʯʘʝʪʩʷ). ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʠʝ ʤʦʜʫʣʠ CASSY ʦʙʝʩʧʝʯʠʪʴ 
ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ.  

http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html
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ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

2 ɸʥʘʣʦʛʦʚʳʭ ʚʭʦʜʘ ʥʘʧʨʷʞʝʥʠʷ A ʠ B ʩ 4-ʤʤ ʙʝʟʦʧʘʩʥʳʤʠ ʛʥʝʟʜʘʤʠ 
  ʈʘʟʨʝʰʝʥʠʝ: 12 ʙʠʪ 
  ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ: Ñ10 ɺ 
  ʆʰʠʙʢʘ ʠʟʤʝʨʝʥʠʡ: Ñ1 % ʧʣʶʩ 0,5 % ʦʪ ʧʨʝʜʝʣʘ ʠʟʤʝʨʝʥʠʡ 
  ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ: 1 MW 
  ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ: 20.000 ʟʘʧʠʩʝʡ/ʩ (= 10.000 ʟʘʧʠʩʝʡ/ʩ ʥʘ ʢʘʞʜʳʡ ʚʭʦʜ) 
  ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ: ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʦ (ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʴʶʪʝʨʘ) ʜʦ 

100 ʟʘʧʠʩʝʡ/ʩ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʠʟʤʝʨʝʥʠʷ 
ʤʘʢʩ. 16.000 ʟʘʧʠʩʝʡ (= 8.000 ʟʘʧʠʩʝʡ ʥʘ ʢʘʞʜʳʡ ʚʭʦʜ) 

2 ɸʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʘ ʥʘʧʨʷʞʝʥʠʷ X ʠ Y ʩ 4-ʤʤ ʙʝʟʦʧʘʩʥʳʤʠ ʛʥʝʟʜʘʤʠ 
  ʈʘʟʨʝʰʝʥʠʝ: 12 ʙʠʪ 
  ɺʳʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥ: Ñ10 ɺ 
  ʆʰʠʙʢʘ: Ñ1 % ʧʣʶʩ 0,5 % ʦʪ ʧʨʝʜʝʣʘ 
  ɺʳʭʦʜʥʦʡ ʪʦʢ: ʤʘʢʩ. 100 ʤɸ ʥʘ ʚʳʭʦʜ 
  ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ: 10.000 ʟʘʧʠʩʝʡ/ʩ ʜʣʷ ʚʳʭʦʜʘ ʍ  

ʤʘʢʩ. 100 ʟʘʧʠʩʝʡ/ʩ ʜʣʷ ʚʳʭʦʜʘ Y (ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʴʶʪʝʨʘ) 
  ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ: ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʦ (ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʴʶʪʝʨʘ) ʜʦ  

100 ʟʘʧʠʩʝʡ/ʩ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʠʟʤʝʨʝʥʠʷ 
 ʤʘʢʩ. 8.000 ʟʘʧʠʩʝʡ (ʪʦʣʴʢʦ ʚʳʭʦʜ ʍ) 

16 ʎʠʬʨʦʚʳʭ ʚʭʦʜʦʚ I0 ʜʦ I15 
  ʃʦʛʠʢʘ: 5 ɺ ʠʣʠ 24 ɺ 
  ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ: ʤʘʢʩ. 100 ʟʘʧʠʩʝʡ/ʩ (ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʴʶʪʝʨʘ) 
  ʎʠʬʨʦʚʳʝ ʚʭʦʜʳ ʦʩʥʘʱʝʥʳ ʜʚʫʤʷ 10-ʧʦʣʶʩʥʳʤʠ ʨʘʟʲʝʤʘʤʠ ʜʣʷ ʧʨʷʤʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 
ʢ ʪʝʭʥʠʢʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʩʝʤʴ ʚʭʦʜʦʚ ʠʤʝʶʪ 2-ʤʤ ʛʥʝʟʜʘ ʠ ʩʚʝʪʦʜʠʦʜʳ 
ʩʦʩʪʦʷʥʠʷ. 

16 ʎʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ Q0 ʜʦ Q15 
  ʃʦʛʠʢʘ: 5 ɺ ʠʣʠ 24 ɺ 
  ɺʳʭʦʜʥʦʡ ʪʦʢ: 10 ʤɸ ʧʨʠ ʚʥʫʪʨʝʥʥʝʤ ʧʠʪʘʥʠʠ 5 ɺ 

500 ʤɸ ʧʨʠ ʚʥʝʰʥʝʤ ʧʠʪʘʥʠʠ ʜʦ 30 ɺ 
  ʉʫʤʤʘʨʥʳʡ ʪʦʢ: 2 ɸ 
  ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ: ʤʘʢʩ. 100 ʟʘʧʠʩʝʡ/ʩ (ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʴʶʪʝʨʘ) 
  ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ ʦʩʥʘʱʝʥʳ ʜʚʫʤʷ 10-ʧʦʣʶʩʥʳʤʠ ʨʘʟʲʝʤʘʤʠ ʜʣʷ ʧʨʷʤʦʛʦ 
ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʪʝʭʥʠʢʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʩʝʤʴ ʚʳʭʦʜʦʚ ʠʤʝʶʪ 2-ʤʤ ʛʥʝʟʜʘ 
ʠ ʩʚʝʪʦʜʠʦʜʳ ʩʦʩʪʦʷʥʠʷ. 

1 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʰʠʥʝ PROFIBUS ʩ 9-ʧʦʣʶʩʥʳʤ Sub-D-ʛʥʝʟʜʦʤ,  
ʧʘʩʩʠʚʥʳʡ ʢʣʠʝʥʪ (Slave) ʧʦʣʝʚʦʡ ʰʠʥʳ PROFIBUS-DP ʩ 16 ʮʠʬʨʦʚʳʤʠ ʚʭʦʜʘʤʠ ʠ 
ʚʳʭʦʜʘʤʠ ʠ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʦ ʤʘʢʩ. 3 ʄʙʠʪ/ʩ  
ɸʜʨʝʩ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʯʝʨʝʟ CASSY Lab 

1 USB-ʧʦʨʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʫ 
1 CASSY-ʰʠʥʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ Sensor-CASSY ʠʣʠ Power-CASSY ʤʦʜʫʣʝʡ 
ʈʘʟʤʝʨʳ (ʐxɺxT): 115 ʤʤ x 295 ʤʤ x 45 ʤʤ 
ʄʘʩʩʘ: 1,0 ʢʛ 

ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ  

1 ʄʦʜʫʣʴ Profi-CASSY 
1 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CASSY Lab ʜʣʷ Windows 98/2000/XP/Vista, ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ 
ʢʦʜʘ, ʩ ʧʦʜʨʦʙʥʦʡ ʧʦʤʦʱʴʶ (ʜʣʷ 20 ʩʝʘʥʩʦʚ ʨʘʙʦʪʳ, ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ 
ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʚʝʨʩʠʷ) 

1 ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ 
1 USB-ʢʘʙʝʣʴ 
1 ʉʝʪʝʚʦʡ ʘʜʘʧʪʝʨ 12 ɺ / 1,6 A 
1 GSD-ʬʘʡʣ LD066F.GSD ʜʣʷ ʣʝʛʢʦʛʦ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ PROFIBUS ʥʘ CASSY Lab-CD 

ʇʨʠʣʦʞʝʥʠʷ  

¶ ʉʠʤʫʣʷʪʦʨ CBS9-ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ SPS, COM3LAB, ʮʠʬʨʦʚʦʡ ʪʝʭʥʠʢʠ ʠ MFA 

¶ CASSY
®
 Lab ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ  

¶ WinFACT
®
 ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʚ ʪʝʭʥʠʢʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ  
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ʋʩʪʘʥʦʚʢʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ  

ʄʦʜʫʣʴ Profi-CASSY ʠʤʝʝʪ ʜʚʘ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ɸ ʠ ɺ. 

ʅʘʧʨʷʞʝʥʠʝ UA ʠʣʠ UB ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʤʛʥʦʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʩʨʝʜʥʝʥʦ ʧʦ 
ʤʥʦʛʠʤ ʟʥʘʯʝʥʠʷʤ ʠʣʠ ʠʟʤʝʨʝʥʦ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ ʥʝ 
ʫʩʨʝʜʥʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʩʣʫʯʘʝ ʰʫʤʥʦʛʦ ʠʣʠ ʠʤʝʶʱʝʛʦ ʩʝʪʝʚʳʝ 
ʥʘʚʦʜʢʠ ʩʠʛʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʝʨʝʤʝʥʥʳʤʠ 
ʥʘʧʨʷʞʝʥʠʷʤʠ ʠʟʤʝʨʷʶʪʩʷ ʦʙʳʯʥʦ ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ (ʜʚʫʭʢʘʥʘʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ cos j). ʇʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʚʘʣʘ ʠʟʤʝʨʝʥʠʷ ʤʝʥʝʝ 10 ʤʩ, ʚ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʣʫʯʘʷʭ, ʟʥʘʯʝʥʠʝ 
ʟʘʧʠʩʳʚʘʝʤʦʝ ʚ ʪʘʙʣʠʮʫ ʠ ʥʘ ʛʨʘʬʠʢ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʢʘʟʘʥʠʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ, ʚʦʟʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʦʙʨʘʞʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʬʦʨʤʳ ʢʨʠʚʳʭ.  

ʇʦ ʫʤʦʣʯʘʥʠʶ, ʫʩʨʝʜʥʝʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ 100 ʤʩ. 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ Power-CASSY ʠʣʠ Profi-CASSY ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
ʯʘʩʪʦʪʳ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚʩʝʛʜʘ ʮʝʣʦʝ ʯʠʩʣʦ 
ʧʝʨʠʦʜʦʚ.  

ɺ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʝʝ ʧʦʚʳʩʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʨʨʝʢʮʠʠ.  
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ʋʩʪʘʥʦʚʢʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ X (ʛʝʥʝʨʘʪʦʨ ʬʫʥʢʮʠʡ)  

Profi-CASSY (ʥʘ ʚʳʭʦʜʝ ʍ) ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʝʤʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʛʝʥʝʨʘʪʦʨʦʤ ʬʫʥʢʮʠʡ. ʈʘʙʦʪʘ 
ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʪʦʣʴʢʦ ʥʘ ʩʦʙʩʪʚʝʥʥʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʚʳʙʦʨʦʤ ʬʫʥʢʮʠʠ 
ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ (single shot). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʞʜʫ ʜʚʫʤʷ ʠʟʤʝʨʝʥʠʷʤʠ 
ʛʝʥʝʨʘʪʦʨ ʦʪʢʣʶʯʝʥ, ʠ ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʠʭ ʠʣʠ ʵʬʬʝʢʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦ ʵʪʦʤʫ, ʥʝ ʚʦʟʤʦʞʥʦ.  

ɺʳʭʦʜʥʘʷ ʬʫʥʢʮʠʷ, ʯʘʩʪʦʪʘ f (ʚ ɻʮ ʠʣʠ ʢɻʮ), ʘʤʧʣʠʪʫʜʘ ɸ (ʚ ɺʧ ʠʣʠ ɸʧ), ʩʤʝʱʝʥʠʝ ʧʦ 
ʧʦʩʪʦʷʥʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ O (ʚ ɺ= ʠʣʠ ɸ=) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ (ʚ %) ʤʦʛʫʪ ʙʳʪʴ 
ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ:  

ʌʫʥʢʮʠʷ  ʏʘʩʪʦʪʘ f  ɸʤʧʣʠʪʫʜʘ A  ʉʤʝʱʝʥʠʝ O  ɿʘʧʦʣʥʝʥʠʝ  
DC  -  -  -10 ɺ .. 10 ɺ  -  
ʉʠʥʫʩ  0,01 ɻʮ - 1000 ɻʮ  -10 ɺ .. 10 ɺ  -10 ɺ .. 10 ɺ  0 % .. 100 %  
ʇʨʷʤʦʫʛʦʣʴʥʠʢ  0,01 ɻʮ - 1000 ɻʮ  -10 ɺ .. 10 ɺ  -10 ɺ .. 10 ɺ  0 % .. 100 %  
ʊʨʝʫʛʦʣʴʥʠʢ  0,01 ɻʮ - 1000 ɻʮ  -10 ɺ .. 10 ɺ  -10 ɺ .. 10 ɺ  0 % .. 100 %  
ʌʦʨʤʫʣʘ  0,01 ɻʮ - 1000 ɻʮ  -10 ɺ .. 10 ɺ  -10 ɺ .. 10 ɺ  -  

ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʠ ʪʨʝʫʛʦʣʴʥʠʢ ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ. ʉʠʤʤʝʪʨʠʯʥʘʷ ʬʦʨʤʘ 
ʣʝʞʠʪ ʤʝʞʜʫ ïɸ ʠ +ɸ, ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʬʦʨʤʘ ʤʝʞʜʫ 0 ʠ +ɸ.  

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʨʘʟʨʝʰʝʥʳ ï ʦʥʠ ʧʨʦʠʟʚʦʜʷʪ ʦʪʨʘʞʝʥʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʫʣʷ ʩʠʛʥʘʣ. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʚʦʟʨʘʩʪʘʶʱʝʡ ʠ 
ʩʧʘʜʘʶʱʝʡ ʯʘʩʪʴʶ ʢʨʠʚʦʡ. ʊʘʢ ʤʦʞʥʦ ʣʝʛʢʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʪʨʝʫʛʦʣʴʥʳʡ ʩʠʛʥʘʣ (50 %) ʚ 
ʧʠʣʦʦʙʨʘʟʥʳʡ (100 %).  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʳʯʥʳʤ ʬʫʥʢʮʠʷʤ, ʩ ʧʦʤʦʱʴʶ Profi-CASSY ʤʦʞʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦ 
ʟʘʜʘʥʥʳʝ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ f(x), ʦʧʠʩʳʚʘʶʱʫʶ ʬʦʨʤʫ ʢʨʠʚʦʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʬʦʨʤʳ ʢʨʠʚʦʡ ʬʫʥʢʮʠʷ ʦʪ ʧʝʨʝʤʝʥʥʦʡ ʭ ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ [0,1[ ʠ ʚʳʜʘʝʪʩʷ ʩ ʟʘʜʘʥʥʦʡ 
ʯʘʩʪʦʪʦʡ f, ʘʤʧʣʠʪʫʜʦʡ ɸ ʠ ʩʤʝʱʝʥʠʝʤ ʆ. ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʬʦʨʤʫʣ ʜʝʡʩʪʚʫʶʪ ʦʙʳʯʥʳʝ ʧʨʘʚʠʣʘ. 
ʂʨʦʤʝ ʪʦʛʦ, ʬʫʥʢʮʠʷ synth(a:b:c:...) ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʧʦ ʬʦʨʤʫʣʝ 
a*sin(360*x)+b*sin(2*360*x)+c*sin(3*360*x)+.... ʉʠʛʥʘʣ ʙʫʜʝʪ ʦʧʷʪʴ ʞʝ ʚʳʜʘʚʘʪʴʩʷ ʩ ʟʘʜʘʥʥʦʡ 
ʯʘʩʪʦʪʦʡ f, ʘʤʧʣʠʪʫʜʦʡ ɸ ʠ ʩʤʝʱʝʥʠʝʤ ʆ (ʩʤʦʪʨʠ ʪʘʢʞʝ ʧʨʠʤʝʨ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ).  

ʇʦʣʝ ʜʣʷ ʚʚʦʜʘ ʬʦʨʤʫʣʳ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ. ɹʦʣʝʝ ʜʣʠʥʥʫʶ ʬʦʨʤʫʣʫ 
ʤʦʞʥʦ ʚʚʝʩʪʠ ʚ ʦʙʳʯʥʦʤ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ, ʧʦʩʣʝ ʯʝʛʦ ʩʢʦʧʠʨʦʚʘʪʴ ʝʝ ʚ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 
(ʧʨʘʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ).  

ʅʘʧʨʷʞʝʥʠʝ UX ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʤʛʥʦʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʩʨʝʜʥʝʥʦ ʧʦ ʤʥʦʛʠʤ 
ʟʥʘʯʝʥʠʷʤ ʠʣʠ ʠʟʤʝʨʝʥʦ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ ʥʝ ʫʩʨʝʜʥʝʥʥʦʛʦ 
ʠʟʤʝʨʝʥʠʷ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ Profi -CASSY ʥʝʧʨʝʨʳʚʥʦ ʘʢʪʠʚʝʥ (ʥʝ ʪʦʣʴʢʦ 
ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ) ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʨʝʥʳ ʪʘʢʞʝ ʫʩʨʝʜʥʝʥʥʳʝ ʠ ɻʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ 

(ʠʟʤʝʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ j ʜʣʷ 
ʬʘʟʦʚʦʛʦ ʫʛʣʘ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʍ ʠ ʚʭʦʜʦʤ ɸ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʚʘʣʘ ʠʟʤʝʨʝʥʠʷ ʤʝʥʝʝ 
10 ʤʩ, ʚ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʣʫʯʘʷʭ, ʟʥʘʯʝʥʠʝ ʟʘʧʠʩʳʚʘʝʤʦʝ ʚ ʪʘʙʣʠʮʫ ʠ ʥʘ ʛʨʘʬʠʢ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʧʦʢʘʟʘʥʠʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʦʟʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʦʙʨʘʞʘʪʴ 
ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʬʦʨʤʳ ʢʨʠʚʳʭ.  

ʉʦʚʝʪ  

ɺʤʝʩʪʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʘʥʘʣʳ ʜʣʷ 
ʯʘʩʪʦʪʳ, ʘʤʧʣʠʪʫʜʳ, ʩʤʝʱʝʥʠʷ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʠʙʢʦ 
ʫʧʨʘʚʣʷʪʴ, ʥʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʦʡ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʢʦʣʝʙʘʥʠʷ ʠʣʠ ʚʳʭʦʜʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 
(ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʚʚʦʜ ʬʦʨʤʫʣʳ ʧʨʠ ʟʘʧʠʩʠ ʨʝʟʦʥʘʥʩʥʳʭ ʢʨʠʚʳʭ ʠʣʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ). ʆʜʥʘʢʦ, 
ʠʥʠʮʠʘʣʠʟʘʮʠʷ Profi-CASSY ʜʣʷ ʚʳʚʦʜʘ ʥʦʚʦʡ ʯʘʩʪʦʪʳ (ʠʣʠ ʘʤʧʣʠʪʫʜʳ, ʩʤʝʱʝʥʠʷ, 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ) ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʠʣʣʠʩʝʢʫʥʜ. ʇʦʵʪʦʤʫ 
ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʪʦʣʴʢʦ ʰʘʛʘʤʠ, ʘ ʥʝ ʥʝʧʨʝʨʳʚʥʦ.  
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ʋʩʪʘʥʦʚʢʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ Y  

ʂʨʦʤʝ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ ʍ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʘ ʬʫʥʢʮʠʡ, 
Profi-CASSY ʠʤʝʝʪ ʠ ʚʪʦʨʦʡ ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ Y, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 
ʧʦ ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʝ ʠʟʤʝʥʷʪʴ ʩʚʦʝ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ.  

ʋʩʪʘʥʦʚʢʠ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ/ʚʳʭʦʜʘ  

Profi-CASSY ʠʤʝʝʪ 16 ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʠ 16 ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 
ʘʢʪʠʚʠʨʦʚʘʥʳ ʚ ʛʨʫʧʧʘʭ ʧʦ 8.  

ɺʭʦʜʳ I0 ʜʦ I15 ʧʝʨʝʜʘʶʪ ʜʝʡʩʪʚʫʶʱʠʡ ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ɺʳʭʦʜʳ Q0 ʜʦ Q15 ʤʦʛʫʪ ʧʦʜ 
ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ʧʦ ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʝ ʠʟʤʝʥʷʪʴ ʩʚʦʡ ʚʳʭʦʜʥʦʡ ʫʨʦʚʝʥʴ.  
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CASSY-Display  

 

ɺʚʝʜʝʥʠʝ  

CASSY-Display (ʜʣʷ USB ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ) ʷʚʣʷʝʪʩʷ ʜʚʫʭʢʘʥʘʣʴʥʳʤ ʜʠʩʧʣʝʝʤ ʜʣʷ 
ʦʪʦʙʨʘʞʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ  

¶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ CASSY (ʚ ʣʶʙʦʝ ʚʨʝʤʷ 
ʘʢʪʫʘʣʠʟʠʨʫʝʤʘ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ CASSY Lab)  

¶ ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʦʣʴʥʦʛʦ, ʧʫʣʴʪʦʚʦʛʦ ʠʣʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʧʨʠʙʦʨʘ 
(ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʤʘʤʠ CPS/TPS)  

¶ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ 8 CASSY-ʤʦʜʫʣʝʡ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ 16 ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʘʥʘʣʘʤ)  

¶ ʠʟʤʝʨʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʜʫʣʝʤ Sensor-CASSY ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʥʝʤ ʘʜʘʧʪʝʨʦʤ  

¶ (ʠʟʤʝʨʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʠ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ ʩʤʦʪʨʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʠʩʘʥʠʷʭ)  

¶ ʠʟʤʝʨʷʝʤʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʠ ʢʘʣʠʙʨʦʚʘʪʴʩʷ ʧʦ ʚʳʙʦʨʫ. ʀʟʤʝʨʷʝʤʳʝ 
ʚʝʣʠʯʠʥʳ ʠ ʠʭ ʨʘʟʤʝʨʥʦʩʪʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 
ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʘʜʘʧʪʝʨʦʤ.  

¶ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʯʘʩʘʤʠ (ʨʝʘʣʴʥʦʝ ʚʨʝʤʷ) ʠ ʙʣʦʢʦʤ ʟʘʧʠʩʠ ʜʘʥʥʳʭ.  

¶ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (ʜʦ 32.000) ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʘʤʷʪʠ ʠ ʧʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ ʠ 
ʤʦʛʫʪ ʧʦʟʜʥʝʝ ʙʳʪʴ ʩʯʠʪʘʥʳ ʢʦʤʧʴʶʪʝʨʦʤ ʯʝʨʝʟ USB-ʧʦʨʪ ʠʣʠ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 
ʧʦʨʪ.  

¶ ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 12 ɺ AC/DC ʯʝʨʝʟ ʰʪʝʢʝʨ  

ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ  

¶  ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ CASSY-ʤʦʜʫʣʝʡ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʚ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʤʘʭ ʣʠʙʦ ʧʦ ʦʜʥʦʤʫ (ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʙʝʟ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʤ ʜʦʩʪʘʪʦʯʥʘ ʪʦʣʴʢʦ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʦ ʥʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ).  

¶  ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʥʘ ʤʦʜʫʣʠ CASSY ʧʦʜʘʚʘʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʣʴʢʦ ʧʨʠʣʦʞʝʥʥʳʤ ʢ 
ʧʦʩʪʘʚʢʝ ʩʝʪʝʚʳʤ ʘʜʘʧʪʝʨʦʤ (12 ɺ / 1,6 A).  

ɹʣʦʢ ʟʘʧʠʩʠ ʜʘʥʥʳʭ   

CASSY-Display ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʫʶ ʧʘʤʷʪʴ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ 
ʙʳʪʴ ʩʯʠʪʘʥʳ ʧʨʦʛʨʘʤʤʦʡ CASSY Lab ʧʦʟʜʥʝʝ. ɺ ʩʣʫʯʘʝ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʫʣʷ CASSY-Display ʢ 
ʢʦʤʧʴʶʪʝʨʫ, ʦʥ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʤʦʜʫʣʷʤʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ CASSY. 
ɼʣʷ ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʥʘ ʉʯʠʪʘʪʴ ʜʘʥʥʳʝ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʩʯʠʪʳʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʯʘʩʦʚ ʚ CASSY-Display 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʩʠʩʪʝʤʥʳʤ ʚʨʝʤʝʥʝʤ ʢʦʤʧʴʶʪʝʨʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʨʝʤʷ 
ʢʦʤʧʴʶʪʝʨʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʘʚʠʣʴʥʦ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʤʦʜʫʣʝʤ CASSY-Display ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʠʣʘʛʘʝʤʦʡ ʢ ʥʝʤʫ 
ʠʥʩʪʨʫʢʮʠʠ.  
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Pocket-CASSY  

 

ɺʚʝʜʝʥʠʝ  

Pocket-CASSY ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʟʘʧʠʩʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ  

¶ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ USB-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʢ ʘʢʪʠʚʥʦʤʫ USB-ʨʘʟʚʝʪʚʠʪʝʣʶ  

¶ ʩʦʚʤʝʩʪʠʤ ʩ USB 1.x ʠ 2.0 (Full speed)  

¶ ʜʦ 8 ʚʭʦʜʦʚ ʥʘ ʦʜʠʥ ʤʦʜʫʣʴ Pocket-CASSY ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʘʜʘʧʪʝʨʦʚ  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ 8 ʤʦʜʫʣʝʡ Pocket-CASSY ʥʘ ʨʘʟʥʳʭ USB-ʧʦʨʪʘʭ (ʜʣʷ 
ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ)  

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʘʜʘʧʪʝʨʦʚ ʧʨʦʛʨʘʤʤʦʡ CASSY Lab (plug & 
play)  

¶ ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʦʪ USB-ʧʦʨʪʘ (500 ʤɸ)  
ʀʥʬʦʨʤʘʮʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚ ʀʥʪʝʨʥʝʪ 

ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ  

¶ ɼʣʷ ɺʘʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʩʣʝʜʫʝʪ ʧʦʜʢʣʶʯʘʪʴ ʜʘʪʯʠʢʠ ʠ ʘʜʘʧʪʝʨʳ ʢ 
ʥʘʧʨʷʞʝʥʠʶ ʩʚʳʰʝ 30 ɺʦʣʴʪ.  

¶  ʆʙʨʘʱʘʡʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʩʩ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ ʠ 
ʢʦʤʧʴʶʪʝʨʦʤ.  

http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html
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ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ  

1 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʯʝʨʝʟ ʨʘʟʲʝʤ ʘʜʘʧʪʝʨʦʚ  
(ʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʚʩʝʭ ʘʜʘʧʪʝʨʦʚ ʠ ʜʘʪʯʠʢʦʚ CASSY) 

  ʈʘʟʨʝʰʝʥʠʝ: 12 ʙʠʪ 
  ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ: Ñ0,003/0,01/0,03/0,1/0,3/1 ɺ 
  ʆʰʠʙʢʘ ʠʟʤʝʨʝʥʠʡ: Ñ1 % ʧʣʶʩ 0,5 % ʦʪ ʧʨʝʜʝʣʘ ʠʟʤʝʨʝʥʠʡ 
  ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ: 10 ʢW 
  ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ: ʤʘʢʩ. 7.800 ʟʘʧʠʩʝʡ/ʩ 
  ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ: ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʦ (ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʤʧʴʶʪʝʨʘ) ʜʦ 100 ʟʘʧʠʩʝʡ/ʩ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʯʘʩʪʦʪʝ ʠʟʤʝʨʝʥʠʷ ʤʘʢʩ. 16.000 ʟʘʧʠʩʝʡ 

  ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʘʜʘʧʪʝʨʘ  
ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʚʝʣʠʯʠʥ ʠ ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʛʨʘʤʤʦʡ 

2 ɺʭʦʜʘ ʪʘʡʤʝʨʦʚ ʯʝʨʝʟ ʨʘʟʲʝʤ ʘʜʘʧʪʝʨʦʚ  
(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʘʜʘʧʪʝʨʘ BMW, ʘʜʘʧʪʝʨʘ ʩʯʝʪʯʠʢʘ ɻʝʡʛʝʨʘ ʠʣʠ ʘʜʘʧʪʝʨʘ-ʪʘʡʤʝʨʘ) 

  ʏʘʩʪʦʪʘ ʩʯʝʪʘ: ʤʘʢʩ. 10 ʢɻʮ 
  ʈʘʟʨʝʰʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ: 1 ʤʢʩ 
  ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ  
ʜʚʫʤʷ ʩʦʙʳʪʠʷʤʠ: 

ʤʠʥ. 100 ʤʢʩ 

  ʇʘʤʷʪʴ: ʤʘʢʩ. 5.000 ʪʦʯʝʢ (= 2.500 ʥʘ ʚʭʦʜ) 
6 ʎʠʬʨʦʚʳʭ ʚʭʦʜʦʚ (TTL) ʯʝʨʝʟ ʨʘʟʲʝʤ ʘʜʘʧʪʝʨʦʚ  
(ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʜʘʧʪʝʨʦʚ) 

3 ʎʠʬʨʦʚʳʭ ʚʳʭʦʜʘ (TTL) ʯʝʨʝʟ ʨʘʟʲʝʤ ʘʜʘʧʪʝʨʦʚ  
(ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ 
ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʷ ʘʜʘʧʪʝʨʦʚ) 

1 USB-ʧʦʨʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʫ ʠ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ (500 ʤɸ) 
ʈʘʟʤʝʨʳ (ʐxɺxT): 50 ʤʤ x 25 ʤʤ x 60 ʤʤ 
ʄʘʩʩʘ: 0,1 ʢʛ 

ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ  

1 Pocket-CASSY 
1 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CASSY Lab ʜʣʷ Windows 98/2000/XP/Vista, ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ 
ʢʦʜʘ, ʩ ʧʦʜʨʦʙʥʦʡ ʧʦʤʦʱʴʶ (ʜʣʷ 20 ʩʝʘʥʩʦʚ ʨʘʙʦʪʳ, ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ 
ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʚʝʨʩʠʷ) 

1 ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ 
1 USB-ʢʘʙʝʣʴ 
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ʇʨʠʤʝʥʝʥʠʝ Pocket-CASSY  

Pocket-CASSY ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʜʦʨʦʛʦʡ ʠʥʪʝʨʬʝʡʩ, ʟʘʜʫʤʘʥʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʰʢʦʣʴʥʠʢʘʤʠ. ʇʦʵʪʦʤʫ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Sensor-CASSY. ʅʝ ʩʤʦʪʨʷ 
ʥʘ ʵʪʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʠʩʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʠ ʩ Pocket-CASSY. ʊʘʢʠʝ 
ʵʢʩʧʝʨʠʤʝʥʪʳ ʦʙʦʟʥʘʯʝʥʳ ʟʥʘʯʢʦʤ Pocket-CASSY. ʇʨʠʚʝʜʝʥʥʳʝ ʩʧʠʩʢʠ ʧʨʠʙʦʨʦʚ ʠ ʦʧʠʩʘʥʠʷ, 
ʦʜʥʘʢʦ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ Sensor-CASSY.  

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ Sensor-CASSY ʩ Pocket-CASSY  

¶ ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʩ Pocket-CASSY ʪʨʝʙʫʝʪʩʷ UI-ʜʘʪʯʠʢ S (524 062) ʠʣʠ UIP-
ʜʘʪʯʠʢ S (524 0621). 

¶ ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʠʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ɸ ʠ ɺ ʤʦʜʫʣʷ Sensor-CASSY, ʜʣʷ ʟʘʤʝʥʳ 
ʧʦʪʨʝʙʫʝʪʩʷ ʜʚʘ Pocket-CASSY (ʚʦʟʤʦʞʥʦ, ʩ ʜʚʫʤʷ UI-ʜʘʪʯʠʢʘʤʠ S). ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ 
ʠʟʤʝʨʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ, ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ Pocket-CASSY ʩ UIP-ʜʘʪʯʠʢʦʤ S.  

¶ ʆʙʦʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʠʤʝʶʪ ʥʘ ʦʜʠʥ ʠʥʜʝʢʩ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠʚʝʜʝʥʦ ʚ 
ʦʧʠʩʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪ.ʢ. ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Pocket-CASSY ʥʝ ʥʫʞʥʦ ʨʘʟʣʠʯʘʪʴ ʚʭʦʜʳ A 

ʠʣʠ B, ʥʘʧʨʠʤʝʨ, U1 ʠ U2 (ʜʚʘ Pocket-CASSY) ʚʤʝʩʪʦ UA1 ʠ UB1 (ʦʜʠʥ Sensor-CASSY).  

ʆʛʨʘʥʠʯʝʥʠʷ Pocket-CASSY ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Sensor-CASSY  

¶ ɺ ʥʘʣʠʯʠʝ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʚʭʦʜ ʘʜʘʧʪʝʨʦʚ. ɽʩʣʠ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 
USB-ʧʦʨʪʦʚ, ʪʦ ʧʦʣʫʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʭʦʜʦʚ ʘʜʘʧʪʝʨʦʚ ʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʦʡ ʩ 
ʥʝʩʢʦʣʴʢʠʤʠ Pocket-CASSY. ʇʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ Pocket-CASSY ʥʝʪ ʧʨʷʤʦʡ ʩʚʷʟʠ, 
ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʟʘʜʝʨʞʢʘ ʧʨʠʭʦʜʘ ʬʨʦʥʪʦʚ ʜʦ 5 ʤʩ.  

¶ Pocket-CASSY ʥʝ ʠʤʝʝʪ ʚʭʦʜʦʚ ʩ 4-ʤʤ ʙʝʟʦʧʘʩʥʳʤʠ ʛʥʝʟʜʘʤʠ. ʀʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 
ʧʦʜʢʣʶʯʝʥʠʝʤ UI-ʜʘʪʯʠʢʘ S ʠʣʠ UIP-ʜʘʪʯʠʢʘ S. ɿʘʤʝʪʴʪʝ, ʯʪʦ UI-ʜʘʪʯʠʢ S ʧʦʟʚʦʣʷʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 7 ʚʤʝʩʪʦ 10 ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʡ: ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʝʜʝʣʳ Ñ100 ɺ, Ñ3 A, 
±0,1 A. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʥʝ ʤʦʞʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʪʴ U ʠ I. ɺ UIP-ʜʘʪʯʠʢʝ S ʦʪʩʫʪʩʪʚʫʝʪ 
ʪʦʣʴʢʦ ʧʨʝʜʝʣ Ñ100 ɺ.  

¶ ʅʝ ʚʦʟʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ȹt < 100 ʤʢʩ. Pocket-CASSY ʧʨʦʠʟʚʦʜʠʪ 
ʦʮʠʬʨʦʚʢʫ ʩ ȹt >= 128 ʤʢʩ, ʪ.ʝ. ʫʞʝ ȹt = 100 ʤʢʩ ʜʦʩʪʠʛʘʝʪʩʷ ʠʥʪʝʨʧʦʣʷʮʠʝʡ.  

¶ ʆʪʩʫʪʩʪʚʫʶʪ ʨʝʣʝ R ʠ ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠ ̫S.  

¶ ɺʭʦʜʳ ʪʘʡʤʝʨʦʚ ʠʤʝʶʪ ʨʘʟʨʝʰʝʥʠʝ ʪʦʣʴʢʦ 1 ʤʢʩ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 
ʥʝʢʦʪʦʨʦʝ ʧʝʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʜʦ 10 ʤʢʩ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʠʟʤʝʨʷʝʤʘʷ ʯʘʩʪʦʪʘ 
ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 ʢɻʮ.  

¶ Pocket-CASSY ʥʝ ʠʤʝʝʪ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʢʣʶʯʝʥʥʦʛʦ 
ʘʜʘʧʪʝʨʘ, ʤʝʞʜʫ ʥʠʤ ʠ ʢʦʤʧʴʶʪʝʨʦʤ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʚʷʟʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʩʩ. ʇʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ Pocket-CASSY ʥʘ ʦʜʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʚʦʟʤʦʞʥʦ ʜʘʞʝ, ʯʪʦ ʘʜʘʧʪʝʨʳ 
ʵʣʝʢʪʨʠʯʝʩʢʠ ʩʦʝʜʠʥʝʥʳ. ʏʪʦʙʳ ʩʛʣʘʜʠʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ UI-
ʜʘʪʯʠʢ S (524 062) ʠ UIP-ʜʘʪʯʠʢ S (524 0621) ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 
ʫʩʠʣʠʪʝʣʝʡ. ʀʭ ʚʭʦʜʥʳʝ ʛʥʝʟʜʘ ʩʦʝʜʠʥʝʥʳ ʩ ʤʘʩʩʦʡ ʪʦʣʴʢʦ ʯʝʨʝʟ ʚʳʩʦʢʦʦʤʥʳʝ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  
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Mobile-CASSY  

 

ɺʚʝʜʝʥʠʝ  

Mobile-CASSY ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʝʨʝʥʦʩʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʧʨʠʙʦʨʦʤ  

¶ ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʘʜʘʧʪʝʨʦʚ ʠ ʜʘʪʯʠʢʦʚ CASSY  

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʘʜʘʧʪʝʨʦʚ (plug & play)  

¶ ʜʦ 8 ʚʭʦʜʦʚ ʥʘ ʦʜʠʥ ʤʦʜʫʣʴ Mobile-CASSY ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʘʜʘʧʪʝʨʦʚ  

¶ ʇʠʪʘʥʠʝ ʦʪ 4 ʧʘʣʴʯʠʢʦʚʳʭ ʙʘʪʘʨʝʡ (AA, ʵʣʝʤʝʥʪʳ/ʘʢʢʫʤʫʣʷʪʦʨʳ) ʠʣʠ ʩʝʪʝʚʦʛʦ ʘʜʘʧʪʝʨʘ 12 
ɺ AC/DC  

¶ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʙʣʦʢʦʤ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʜʣʷ 16.000 ʟʥʘʯʝʥʠʡ  

¶ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ ʢ USB-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ (ʥʘʯʠʥʘʷ ʩ Windows 98/2000) ʜʣʷ 
ʩʯʠʪʳʚʘʥʠʷ ʙʣʦʢʘ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʠʣʠ ʢʨʫʧʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ  

¶ ʩʦʚʤʝʩʪʠʤ ʩ USB 1.x ʠ 2.0  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ 8 ʤʦʜʫʣʝʡ Mobile-CASSY ʥʘ ʨʘʟʥʳʭ USB-ʧʦʨʪʘʭ  

¶ ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʨʘʟʚʷʟʢʘ ʦʪ ʢʦʤʧʴʶʪʝʨʘ  
ʀʥʬʦʨʤʘʮʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚ ʀʥʪʝʨʥʝʪ 

ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ  

¶  ɼʣʷ ɺʘʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʩʣʝʜʫʝʪ ʧʦʜʢʣʶʯʘʪʴ ʜʘʪʯʠʢʠ ʠ ʘʜʘʧʪʝʨʳ ʢ 
ʥʘʧʨʷʞʝʥʠʶ ʩʚʳʰʝ 30 ɺʦʣʴʪ. 

http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html
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ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

1 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʯʝʨʝʟ ʨʘʟʲʝʤ ʘʜʘʧʪʝʨʦʚ  
(ʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʧʦʯʪʠ ʚʩʝʭ ʘʜʘʧʪʝʨʦʚ ʠ ʜʘʪʯʠʢʦʚ CASSY) 

  ʈʘʟʨʝʰʝʥʠʝ: 12 ʙʠʪ 
  ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ: Ñ0,003/0,01/0,03/0,1/0,3/1 ɺ 
  ʆʰʠʙʢʘ ʠʟʤʝʨʝʥʠʡ: Ñ1 % ʧʣʶʩ 0,5 % ʦʪ ʧʨʝʜʝʣʘ ʠʟʤʝʨʝʥʠʡ 
  ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ: 10 ʢW 
  ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ: ʤʘʢʩ. 5 ʟʘʧʠʩʝʡ/ʩ 
  ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ: 16.000 ʚʦ ʚʩʪʨʦʝʥʥʦʤ ʙʣʦʢʝ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʠʣʠ  

 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʦ (ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʴʶʪʝʨʘ) ʧʨʠ 
ʠʟʤʝʨʝʥʠʠ ʩ ʢʦʤʧʴʶʪʝʨʦʤ 

   ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʘʜʘʧʪʝʨʘ  
ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʚʝʣʠʯʠʥ ʠ ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʣʝ 

1 ɼʠʩʧʣʝʡ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦ ʯʝʪʳʨʝʭ ʟʥʘʯʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ 
ʨʘʟʤʝʨʘʤʠ ʰʨʠʬʪʦʚ 

1 USB-ʧʦʨʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʫ 
ʈʘʟʤʝʨʳ (ʐxɺxT): 87 ʤʤ x 215 ʤʤ x 30 ʤʤ 
ʄʘʩʩʘ: 0,25 ʢʛ 

ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ  

1 Mobile-CASSY 
1 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CASSY Lab ʜʣʷ Windows 98/2000/XP/Vista, ʙʝʟ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ 
ʢʦʜʘ, ʩ ʧʦʜʨʦʙʥʦʡ ʧʦʤʦʱʴʶ (ʜʣʷ 20 ʩʝʘʥʩʦʚ ʨʘʙʦʪʳ, ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ 
ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʚʝʨʩʠʷ) 

1 ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ 
1 USB-ʢʘʙʝʣʴ 
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ʇʨʠʤʝʥʝʥʠʝ Mobile-CASSY 

Mobile-CASSY ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʬʝʡʩ, ʟʘʜʫʤʘʥʥʳʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. 
ʇʦʵʪʦʤʫ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Sensor-CASSY, ʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
ʚʩʪʨʦʝʥ ʙʣʦʢ ʟʘʧʠʩʠ ʜʘʥʥʳʭ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʧʠʩʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʥʦ 
ʧʨʦʚʝʩʪʠ ʠ ʩ Mobile-CASSY. ʊʘʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʦʙʦʟʥʘʯʝʥʳ ʟʥʘʯʢʦʤ Mobile-CASSY. 
ʇʨʠʚʝʜʝʥʥʳʝ ʩʧʠʩʢʠ ʧʨʠʙʦʨʦʚ ʠ ʦʧʠʩʘʥʠʷ, ʦʜʥʘʢʦ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ Sensor-CASSY. 

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ Sensor-CASSY ʩ Mobile-CASSY  

¶ ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʩ Pocket-CASSY ʪʨʝʙʫʝʪʩʷ UI-ʜʘʪʯʠʢ S (524 062) ʠʣʠ UIP-
ʜʘʪʯʠʢ S (524 0621).  

¶ ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʠʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ɸ ʠ ɺ ʤʦʜʫʣʷ Sensor-CASSY, ʜʣʷ ʟʘʤʝʥʳ 
ʧʦʪʨʝʙʫʝʪʩʷ ʜʚʘ Mobile-CASSY (ʚʦʟʤʦʞʥʦ, ʩ ʜʚʫʤʷ UI-ʜʘʪʯʠʢʘʤʠ S). ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ 
ʠʟʤʝʨʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ, ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ Mobile-CASSY ʩ UIP-ʜʘʪʯʠʢʦʤ S.  

¶ ʆʙʦʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʠʤʝʶʪ ʥʘ ʦʜʠʥ ʠʥʜʝʢʩ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠʚʝʜʝʥʦ ʚ 
ʦʧʠʩʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪ.ʢ. ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Mobile-CASSY ʥʝ ʥʫʞʥʦ ʨʘʟʣʠʯʘʪʴ ʚʭʦʜʳ A 

ʠʣʠ B, ʥʘʧʨʠʤʝʨ, U1 ʠ U2 (ʜʚʘ Mobile-CASSY) ʚʤʝʩʪʦ UA1 ʠ UB1 (ʦʜʠʥ Sensor-CASSY).  

ʆʛʨʘʥʠʯʝʥʠʷ Mobile-CASSY ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Sensor-CASSY  

¶ ɺ ʥʘʣʠʯʠʝ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʚʭʦʜ ʘʜʘʧʪʝʨʦʚ. ɽʩʣʠ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 
USB-ʧʦʨʪʦʚ, ʪʦ ʧʦʣʫʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʭʦʜʦʚ ʘʜʘʧʪʝʨʦʚ ʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʦʡ ʩ 
ʥʝʩʢʦʣʴʢʠʤʠ Mobile-CASSY.  

¶ Mobile-CASSY ʥʝ ʠʤʝʝʪ ʚʭʦʜʦʚ ʩ 4-ʤʤ ʙʝʟʦʧʘʩʥʳʤʠ ʛʥʝʟʜʘʤʠ. ʀʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 
ʧʦʜʢʣʶʯʝʥʠʝʤ UI-ʜʘʪʯʠʢʘ S ʠʣʠ UIP-ʜʘʪʯʠʢʘ S. ɿʘʤʝʪʴʪʝ, ʯʪʦ UI-ʜʘʪʯʠʢ S ʧʦʟʚʦʣʷʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 7 ʚʤʝʩʪʦ 10 ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʡ: ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʝʜʝʣʳ Ñ100 ɺ, Ñ3 A, 
±0,1 A. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʥʝ ʤʦʞʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʪʴ U ʠ I. ɺ UIP-ʜʘʪʯʠʢʝ S ʦʪʩʫʪʩʪʚʫʝʪ 
ʪʦʣʴʢʦ ʧʨʝʜʝʣ Ñ100 ɺ.  

¶ ʅʝ ʚʦʟʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ȹt < 200 ʤʩ.  

¶ ʆʪʩʫʪʩʪʚʫʶʪ ʨʝʣʝ R ʠ ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ S.  

¶ ɺʭʦʜʳ ʪʘʡʤʝʨʦʚ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦ.  

ɹʣʦʢ ʟʘʧʠʩʠ ʜʘʥʥʳʭ  

Mobile-CASSY ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʫʶ ʧʘʤʷʪʴ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʩʦʜʝʨʞʠʤʦʝ ʢʦʪʦʨʦʡ 
ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʧʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʯʠʪʘʥʳ ʧʨʦʛʨʘʤʤʦʡ CASSY 
Lab ʧʦʟʜʥʝʝ. ɺ ʩʣʫʯʘʝ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʫʣʷ Mobile-CASSY ʢ ʢʦʤʧʴʶʪʝʨʫ, ʦʥ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 
ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʤʦʜʫʣʷʤʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ CASSY. ɼʣʷ ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ 
ʜʦʩʪʘʪʦʯʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʥʘ ʉʯʠʪʘʪʴ ʜʘʥʥʳʝ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʩʯʠʪʳʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʯʘʩʦʚ ʚ Mobile-CASSY 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʩʠʩʪʝʤʥʳʤ ʚʨʝʤʝʥʝʤ ʢʦʤʧʴʶʪʝʨʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʨʝʤʷ 
ʢʦʤʧʴʶʪʝʨʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʘʚʠʣʴʥʦ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʤʦʜʫʣʝʤ Mobile-CASSY ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʠʣʘʛʘʝʤʦʡ ʢ ʥʝʤʫ 
ʠʥʩʪʨʫʢʮʠʠ.  



  

62 

  

CASSY Lab  

 

www.ld-didactic.com 

ɼʞʦʫʣ -ɹɺʘʪʪʤʝʪʨ  

 

ɺʚʝʜʝʥʠʝ  

ɼʞʦʫʣʴ-ɺʘʪʪʤʝʪʨ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʫʣʴʪʠʤʝʪʨʦʤ ʩ ʠʟʤʝʨʝʥʠʝʤ ʤʦʱʥʦʩʪʠ  

¶ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ U ʠ ʪʦʢʘ I ʜʣʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʪʦʢʦʚ 
ʧʨʦʠʟʚʦʣʴʥʦʡ ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ  

¶ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʯʠʩʣʝʥʥʦʡ ʠʟ ʥʠʭ ʤʦʱʥʦʩʪʠ P ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʛʨʘʣʦʚ ñ P(t) dt 

(ʨʘʙʦʪʘ), ñ U(t) dt ʠ ñ I(t) dt (ʟʘʨʷʜ)  

¶ ʩ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ʦʪ ʥɺʪ ʜʦ ʢɺʪ (12 ʜʝʩʷʪʠʯʥʳʭ ʧʦʨʷʜʢʦʚ)  

¶ ʩ ʮʠʬʨʦʚʦʡ ʠʥʜʠʢʘʮʠʝʡ - ʢʨʫʧʥʳʝ ʩʚʝʪʷʱʠʝʩʷ ʮʠʬʨʳ  

¶ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʯʝʨʝʟ 4-ʤʤ ʙʝʟʦʧʘʩʥʳʝ ʛʥʝʟʜʘ ʠʣʠ ʩʝʪʝʚʫʶ ʨʦʟʝʪʢʫ 
(ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ)  

¶ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ ʢ USB-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ 
ʟʘʚʠʩʠʤʦʩʪʝʡ U(t), I(t) ʠ P(t) ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ  

¶ ʩʦʚʤʝʩʪʠʤ ʩ USB 1.x ʠ 2.0  

¶ ʩ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʦʡ ʦʪ ʢʦʤʧʴʶʪʝʨʘ  
ʀʥʬʦʨʤʘʮʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚ ʀʥʪʝʨʥʝʪ 

ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʇʨʠʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ DIN EN 61010 ʯʘʩʪʴ 1 ʜʣʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ, 
ʫʧʨʘʚʣʷʶʱʠʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʨʠʙʦʨʦʚ. ʇʨʠʙʦʨ ʜʦʣʞʝʥ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʫʭʠʭ 
ʧʦʤʝʱʝʥʠʷʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝʤ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʙʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʠʩʘʥʠʝʤ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʝʛʦ ʙʝʟʦʧʘʩʥʘʷ ʨʘʙʦʪʘ. 
ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʦʨʘ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʛʘʨʘʥʪʠʨʦʚʘʥʘ. ɽʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ʧʦʜʦʟʨʝʥʠʷ, ʯʪʦ ʜʘʣʴʥʝʡʰʘʷ ʙʝʟʦʧʘʩʥʘʷ ʨʘʙʦʪʘ ʧʨʠʙʦʨʘ ʥʝ 
ʚʦʟʤʦʞʥʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʷʭ), ʧʨʠʙʦʨ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ 
ʦʪʢʣʶʯʝʥ ʦʪ ʩʝʪʠ ʧʠʪʘʥʠʷ.  

ʇʝʨʝʜ ʧʝʨʚʳʤ ʚʢʣʶʯʝʥʠʝʤ:  

¶  ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʫʢʘʟʘʥʥʦʝ ʥʘ ʧʨʠʙʦʨʝ ʟʥʘʯʝʥʠʝ ʩʝʪʝʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʥʘʧʨʷʞʝʥʠʶ ʵʣʝʢʪʨʦʩʝʪʠ ʚ ɺʘʰʝʡ ʤʝʩʪʥʦʩʪʠ.  

¶  ʧʨʦʯʠʪʘʪʴ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ CD çʀʥʩʪʨʫʢʮʠʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠè ʚʭʦʜʷʱʝʤ ʚ 
ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ (ʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʢʘʪ. ʥʦʤʝʨʫ).  

ʇʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ: 

¶  ʧʨʦʚʝʨʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʢʦʨʧʫʩʘ ʠ ʧʨʠ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʷʭ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʤ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʳʢʣʶʯʠʪʴ ʧʨʠʙʦʨ ʠʟ ʩʝʪʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʩʣʫʯʘʡʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʨʠʙʦʨʦʤ: 

http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html



