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ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʇɽʈɽɼ ʅɸʏɸʃʆʄ ʕʂʉʇʃʋɸʊɸʎʀʀ ʆɹʆʈʋɼʆɺɸʅʀʗ 
ɺʅʀʄɸʊɽʃʔʅʆ ʇʈʆʏʀʊɸʁʊɽ ʀ ɺʓʇʆʃʅʀʊɽ ʋʂɸɿɸʅʀʗ, 

ʇʈʀɺɽɼɽʅʅʓɽ ɺ ʅɸʉʊʆʗʑɽʄ ʈʋʂʆɺʆɼʉʊɺɽ. 

ɿʘʤʝʯʘʥʠʝ 

ɹʳʣʠ ʧʨʠʣʦʞʝʥʳ ʚʩʝ ʫʩʠʣʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʚ ʪʝʢʩʪʝ ʠ ʥʘ 

ʜʠʘʛʨʘʤʤʘʭ. ʆʜʥʘʢʦ ʢʦʤʧʘʥʠʷ Tecan Austria GmbH ʥʝ ʥʝʩʝʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʢʘʢʠʝ-ʣʠʙʦ ʦʰʠʙʢʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʤ 

ʜʦʢʫʤʝʥʪʝ.  

ʉʪʨʘʪʝʛʠʷ ʢʦʤʧʘʥʠʠ Tecan Austria GmbH ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʟʜʝʣʠʡ ʧʦ ʤʝʨʝ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʢʦʤʧʘʥʠʷ Tecan Austria GmbH ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ 

ʧʨʘʚʦ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʧʨʠ ʫʩʣʦʚʠʠ 

ʚʳʧʦʣʥʝʥʠʷ ʥʘʜʣʝʞʘʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʪʨʦʣʷ, ʧʨʦʚʝʨʢʠ ʠ ʘʪʪʝʩʪʘʮʠʠ. 

ʄʳ ʙʫʜʝʤ ʨʘʜʳ ʣʶʙʳʤ ʢʦʤʤʝʥʪʘʨʠʷʤ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʩʪʦʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ. 

 ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ʂʦʤʧʘʥʠʷ Tecan Austria GmbH 

Untersbergstr. 1A 

A-5082 Grödig, Austria 

ʊʝʣʝʬʦʥ: +43 6246 89330 

www.tecan.com 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ: office.austria@tecan.com 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʩʢʦʤ ʧʨʘʚʝ 

ʀʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʥʘʩʪʦʷʱʝʤ ʜʦʢʫʤʝʥʪʝ, ʷʚʣʷʝʪʩʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʢʦʤʧʘʥʠʠ Tecan Austria GmbH, ʠ ʝʝ ʢʦʧʠʨʦʚʘʥʠʝ, 

ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʠʣʠ ʧʝʨʝʜʘʯʘ ʜʨʫʛʦʤʫ ʣʠʮʫ ʠʣʠ ʣʠʮʘʤ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ɸʚʪʦʨʩʢʦʝ ʧʨʘʚʦ â Tecan Austria GmbH 

ɺʩʝ ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. 

ʅʘʧʝʯʘʪʘʥʦ ʚ ɸʚʩʪʨʠʠ. 

ɿʘʷʚʣʝʥʠʝ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʪʘʥʜʘʨʪʘʤ ɽʉ 

ʉʤ. ʚ ʢʦʥʮʝ ʥʘʩʪʦʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan 

ʉʤ. ʨʘʟʜʝʣ 1.2 ʅʘʟʥʘʯʝʥʠʝ magellan. 

ʆ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ 

magellan ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʦʚ ʥʘ ʤʠʢʨʦʧʣʘʥʰʝʪʘʭ. ɼʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʥʠʷ ʧʦ: 

¶ ʋʩʪʘʥʦʚʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

¶ ʈʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

http://www.tecan.com/
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ɿʘʤʝʯʘʥʠʝ ʢ ʩʥʠʤʢʘʤ ʵʢʨʘʥʦʚ 

ʅʦʤʝʨ ʚʝʨʩʠʠ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʩʥʠʤʢʘʭ ʵʢʨʘʥʦʚ, ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ 

ʥʦʤʝʨʦʤ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɿʘʤʝʥʘ ʩʥʠʤʢʦʚ 

ʵʢʨʘʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ, 

ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʧʨʠʣʦʞʝʥʠʶ. 

ʀʩʪʦʨʠʷ ʠʟʤʝʥʝʥʠʡ ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɺʝʨʩʠʷ ʀʟʤʝʥʝʥʠʷ 

V 1.2 ʅʦʚʘʷ DoC (ɼʝʢʣʘʨʘʮʠʷ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ) 

  

 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʧʨʝʜʦʩʪʝʨʝʞʝʥʠʷ ʠ ʧʨʠʤʝʯʘʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʠ ʪʠʧʘ ʧʨʠʤʝʯʘʥʠʡ. ʕʪʠ 

ʟʘʤʝʯʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ ʧʨʝʜʫʧʨʝʞʜʘʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ: 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʉʦʜʝʨʞʠʪ ʧʦʣʝʟʥʳʝ ʩʚʝʜʝʥʠʷ. 

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ʋʂɸɿʓɺɸɽʊ ʅɸ ɺʆɿʄʆɾʅʆʉʊʔ ʇʆɺʈɽɾɼɽʅʀʗ ʇʈʀɹʆʈɸ 
ʀʃʀ ʇʆʊɽʈʀ ɼɸʅʅʓʍ ʇʈʀ ʅɽʉʆɹʃʖɼɽʅʀʀ ʋʂɸɿɸʅʀʁ. 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʋʂɸɿʓɺɸɽʊ ʅɸ ɺʆɿʄʆɾʅʆʉʊʔ ʇʆʃʋʏɽʅʀʗ ʊʗɾɽʃʓʍ 
ʊʈɸɺʄ, ʅɸʉʊʋʇʃɽʅʀʗ ʉʄɽʈʊʀ ʀʃʀ ʇʆɺʈɽɾɼɽʅʀʗ 
ʆɹʆʈʋɼʆɺɸʅʀʗ ʇʈʀ ʅɽʉʆɹʃʖɼɽʅʀʀ ʋʂɸɿɸʅʀʁ. 

 

ɺʅʀʄɸʅʀɽ 

DIRECTIVE 2012/19/EU ON WASTE ELECTRICAL AND 
ELECTRONIC EQUIPMENT (WEEE) 

ʆʊʈʀʎɸʊɽʃʔʅʆɽ ɺʃʀʗʅʀɽ ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ, 
ʉɺʗɿɸʅʅʆɽ ʉ ɼʀʈɽʂʊʀɺʆʁ 2012/19/EU ʇʆ ʆɹʈɸɹʆʊʂɽ 

ʆʊʍʆɼʆɺ ʕʃɽʂʊʈʀʏɽʉʂʆɻʆ ʀ ʕʃɽʂʊʈʆʅʅʆɻʆ 
ʆɹʆʈʋɼʆɺɸʅʀʗ 

¶ ʅɽ ɺʓɹʈɸʉʓɺɸʁʊɽ ʕʃɽʂʊʈʀʏɽʉʂʆɽ ʀ ʕʃɽʂʊʈʆʅʅʆɽ 
ʆɹʆʈʋɼʆɺɸʅʀɽ ɺʄɽʉʊɽ ʉ ʅɽʉʆʈʊʀʈʆɺɸʅʅʓʄ 
ɹʓʊʆɺʓʄ ʄʋʉʆʈʆʄ. 

¶ ʉʆɹʀʈɸʁʊɽ ʆʊʍʆɼʓ ʕʃɽʂʊʈʀʏɽʉʂʆɻʆ ʀ ʕʃɽʂʊʈʆʅʅʆɻʆ 
ʆɹʆʈʋɼʆɺɸʅʀʗ ʆʊɼɽʃʔʅʆ. 
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ʉʠʤʚʦʣʳ 

 
ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

 
ɼʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ 

 
ʉʝʨʪʠʬʠʢʘʪ CE (Conformit® Europ®enne) 

 
ʇʝʨʝʜ ʨʘʙʦʪʦʡ ʩ ʧʨʠʙʦʨʦʤ ʧʨʦʯʠʪʘʡʪʝ ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

 ʄʝʜʠʮʠʥʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ çIn vitroè 

 

United Kingdom Conformity Assessed 

ʄʘʨʢʠʨʦʚʢʘ United Kingdom Conformity Assessed  

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʟʜʝʣʠʷ ʧʨʠʤʝʥʠʤʳʤ ʥʦʨʤʘʤ ʠ 

ʧʨʘʚʠʣʘʤ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. 

 

Unique Device Identification 

ʉʠʤʚʦʣ UDI ʥʘ ʵʪʠʢʝʪʢʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʥʦʩʠʪʝʣʴ ʜʘʥʥʳʭ. 

 ʅʦʤʝʨ ʟʘʢʘʟʘ 

 ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ 

 

ʉʠʤʚʦʣ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʪʭʦʜʘʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (WEEE) 

 
ʉʠʤʚʦʣ RoHS, ʂʠʪʘʡ 
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1. ɺʚʝʜʝʥʠʝ 

1.1 ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

magellan ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʦʜʥʦʨʝʞʠʤʥʳʤʠ ʨʠʜʝʨʘʤʠ ʢʦʤʧʘʥʠʠ Tecan (ʥʘʧʨʠʤʝʨ, SUNRISE ʠ 

INFINITE F50) ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʥʘ ʧʣʘʥʰʝʪʘʭ ʚ ʜʠʘʛʥʦʩʪʠʢʝ çin-vitro». 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʩʝʤ ʧʨʠʤʝʥʠʤʳʤ ʟʘʢʦʥʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʠʣʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʜʫʨ, ʚʢʣʶʯʘʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʩ ʚʝʨʩʠʷʤʠ Microsoft Office, ʫʢʘʟʘʥʥʳʤʠ ʚ 

ʨʘʟʜʝʣʝ 1.4.1 ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʜʠʨʝʢʪʠʚʦʡ ʧʦ IVD ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ FDA ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʛʘʨʘʥʪʠʨʦʚʘʥʳ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ, ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝ ʠʤʝʣ ʧʨʘʚ magellan. 

ɺ ʠʜʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʣʞʝʥ 

ʙʳʪʴ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʤʧʴʶʪʝʨʘ ʥʝʩʝʪ ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʧʦʢʫʧʘʪʝʣʷ. 

ʇʦʢʫʧʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʟʥʘʯʠʪʴ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʜʘʥʥʳʤʠ 

ʠʣʠ ʠʭ ʫʜʘʣʝʥʠʷ ʚʥʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʜʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. ʆʥʦ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʆ ʣʶʙʦʡ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʝ ʩ ʧʨʠʙʦʨʦʤ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʣʝʜʫʝʪ ʩʦʦʙʱʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʠ ʚ 

ʢʦʤʧʝʪʝʥʪʥʳʡ ʦʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠ/ʠʣʠ ʧʘʮʠʝʥʪ. 



1.  ɺʚʝʜʝʥʠʝ  
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1.2 ʅʘʟʥʘʯʝʥʠʝ magellan 

magellan ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʦʜʥʦʨʝʞʠʤʥʳʤʠ ʨʠʜʝʨʘʤʠ ʢʦʤʧʘʥʠʠ Tecan (ʥʘʧʨʠʤʝʨ, SUNRISE ʠ 

INFINITE F50), ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʥʘ ʧʣʘʥʰʝʪʘʭ ʚ ʜʠʘʛʥʦʩʪʠʢʝ çin-vitro».  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʧʨʝʜʥʘʟʥʘʯʝʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ 

ʠʟʤʝʨʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 

ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʘʥʘʣʠʟʦʚ IVD. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʩʪʨʦʠʪʴ 

magellan ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʘʥʘʣʠʟʦʚ. 

ʀʟʜʝʣʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʦʙʫʯʝʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ. ʀʟʜʝʣʠʝ ʥʝ ʜʦʣʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ. 

ʇʦʩʪʘʚʣʷʶʪʩʷ ʜʚʝ ʨʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan:  

¶ magellan 

¶ magellan Tracker 

magellan Tracker, ʧʦʤʠʤʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ magellan, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʩʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʯʘʩʪʠ 11 ʧʦʣʦʞʝʥʠʷ 21 ʉʚʦʜʘ ʬʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ 

ʉʐɸ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʋʧʨʘʚʣʝʥʠʝʤ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʜʫʢʪʘʤʠ ʠ 

ʣʝʢʘʨʩʪʚʘʤʠ ʉʐɸ (FDA Regulation 21 CFR part 11). 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʦʩʪʘʚʣʷʶʪʩʷ ʜʚʝ ʨʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

magellan: magellan ʠ magellan Tracker. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʩʩʳʣʦʢ ʚ ʥʘʩʪʦʷʱʝʤ ʈʫʢʦʚʦʜʩʪʚʝ ʚʝʨʩʠʷ magellan 

ʫʢʘʟʳʚʘʝʪʩʷ ʢʘʢ magellan Standard. 

1.3 ʇʨʦʬʠʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ 

1.3.1 ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ - ʫʨʦʚʝʥʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʥʘʚʳʢʠ ʠ ʦʧʳʪ, ʘ ʪʘʢʞʝ ʫʤʝʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʧʘʩʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʜʝʣʠʷ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʦʙʰʠʨʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʪʴ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴ ʢʦʥʝʯʥʦʛʦ ʠʣʠ ʨʷʜʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʚʦʧʨʦʩʘʤ 

ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʜʝʣʠʷ Tecan ʚ ʟʘʜʘʯʘʭ ʘʥʘʣʠʟʘ. 

ʊʨʝʙʫʝʪʩʷ ʟʥʘʥʠʝ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʭʦʨʦʰʝʝ 

ʚʣʘʜʝʥʠʝ ʘʥʛʣʠʡʩʢʠʤ ʷʟʳʢʦʤ. 

1.3.2 ʂʦʥʝʯʥʳʡ ʠʣʠ ʨʷʜʦʚʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʂʦʥʝʯʥʳʡ ʠʣʠ ʨʷʜʦʚʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʝʦʙʭʦʜʠʤʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʚʳʢʠ ʠ ʦʧʳʪ, ʘ ʪʘʢʞʝ ʫʤʝʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʜʝʣʠʷ. 

ʊʨʝʙʫʝʪʩʷ ʟʥʘʥʠʝ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʭʦʨʦʰʝʝ 

ʚʣʘʜʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʤ ʷʟʳʢʦʤ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʘʥʛʣʠʡʩʢʠʤ 

ʷʟʳʢʦʤ. 
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ɼʘʪʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʯʘʩʪʦʪʫ ʢʫʨʩʦʚ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ 

ʫʟʥʘʪʴ ʚ ʚʘʰʝʤ ʩʝʨʚʠʩʥʦʤ ʮʝʥʪʨʝ. 

ɸʜʨʝʩʘ ʠ ʥʦʤʝʨʘ ʪʝʣʝʬʦʥʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʥʘ ʚʝʙ-ʩʘʡʪʝ 
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1.4 ʉʧʝʮʠʬʠʢʘʮʠʠ 

1.4.1 ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ  

ɼʣʷ ʨʘʙʦʪʳ ʩ magellan ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

 ʄʠʥʠʤʘʣʴʥʳʝ ʈʝʢʦʤʝʥʜʫʝʤʳʝ 

ʇʂ  Windows-ʩʦʚʤʝʩʪʠʤʳʡ ʇʂ ʩ ʧʨʦʮʝʩʩʦʨʦʤ ʪʠʧʘ 

Pentium ʠʣʠ ʩʦʚʤʝʩʪʠʤʳʤ ʩ ʥʠʤ, ʨʘʙʦʪʘʶʱʠʤ ʥʘ 

ʯʘʩʪʦʪʝ 1 ɻɻʮ 

2 ɻɻʮ (Dual Core) 

 

ʆʧʝʨʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ 

Windows 10 (32-ʨʘʟʨʷʜʥʘʷ)  

Windows 10 (64-ʨʘʟʨʷʜʥʘʷ) 

ɺʝʨʩʠʷ: Pro 

 

ʇʘʤʷʪʴ Windows 10 (32-ʨʘʟʨʷʜʥʘʷ): 1 ɻʙ (ʆɿʋ) 2 ɻʙ (ʆɿʋ) 

Windows 10 (64-ʨʘʟʨʷʜʥʘʷ): 2 ɻʙ (ʆɿʋ) 4 ɻʙ (ʆɿʋ) 

ʉʚʦʙʦʜʥʦʝ ʤʝʩʪʦ 

ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ 

3 ɻʙ 5 ɻʙ 

ʄʦʥʠʪʦʨ ɻʨʘʬʠʢʘ Super VGA  

ʈʘʟʨʝʰʝʥʠʝ 1024 x 600 ʠ ʚʳʰʝ 1920 x 1080 

ʏʠʩʣʦ ʮʚʝʪʦʚ 256  

ʄʳʰ ɹ ʄʳʰʴ Microsoft ʠʣʠ ʩʦʚʤʝʩʪʠʤʦʝ ʫʢʘʟʳʚʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ 

 

ʀʥʪʝʨʬʝʡʩ 1 x USB 2.0 2 x USB 2.0 

1 x RS232 

(ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ) 

ʋʩʪʨʦʡʩʪʚʘ Windows 10: 

ɺʠʜʝʦʢʘʨʪʘ ʩ ʧʦʜʜʝʨʞʢʦʡ DirectX 9 ʠ ʜʨʘʡʚʝʨʦʤ 

WDDM 1.0 ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʚʝʨʩʠʠ 

 

.NET Microsoft .NET Framework 3.5: 

ɺ Windows 10, ʝʩʣʠ .NET Framework (3.5) ʝʱʝ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʘ, ʧʦʩʪʫʧʠʪ ʟʘʧʨʦʩ ʥʘ ʝʝ ʫʩʪʘʥʦʚʢʫ. 

 

Windows Installer 3.1 

ɽʩʣʠ ʵʪʘ ʚʝʨʩʠʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʧʨʦʛʨʘʤʤʘ 

ʫʩʪʘʥʦʚʢʠ/ʦʙʥʦʚʣʝʥʠʷ ʫʩʪʘʥʦʚʠʪ ʝʝ. 

 

Microsoft Excel 2007, 2010, 2013, 2016 (32-ʨʘʟʨʷʜʥʘʷ), 

2019 (32-ʨʘʟʨʷʜʥʘʷ), 

Microsoft Excel 365 (32-ʨʘʟʨʷʜʥʘʷ) 

ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ 32-ʨʘʟʨʷʜʥʳʝ ʚʝʨʩʠʠ! 

ʅʘʯʘʣʴʥʳʝ ʚʝʨʩʠʠ ʅɽ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ! 

2010 (32-ʨʘʟʨʷʜʥʘʷ), 

2019 (32-ʨʘʟʨʷʜʥʘʷ) 

http://www.tecan.com/customersupport
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1.4.2 ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʧʨʠʙʦʨʘʤʠ 

ʉ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʙʦʨʳ ʢʦʤʧʘʥʠʠ Tecan:  

ʊʠʧʳ ʧʨʠʙʦʨʦʚ ʈʝʞʠʤʳ ʠʟʤʝʨʝʥʠʷ 

SUNRISE ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

INFINITE F50 ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

1.5 ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʉʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʚʳʧʦʣʥʷʶʱʠʡ 

ʫʩʪʘʥʦʚʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʤʝʣ ʧʨʘʚʘ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ ʜʘʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʧʦʟʜʥʝʝ ɺʳ ʟʘʭʦʪʠʪʝ ʫʩʪʘʥʦʚʠʪʴ ʙʦʣʝʝ ʨʘʥʥʶʶ ʚʝʨʩʠʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan, ʜʘʥʥʘʷ ʚʝʨʩʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʝʥʘ ʜʦ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʢʠ ʙʦʣʝʝ ʨʘʥʥʝʡ ʚʝʨʩʠʠ. 

1.5.1 ʇʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ 

ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʏʪʦʙʳ ʥʘʯʘʪʴ ʧʨʦʮʝʜʫʨʫ ʫʩʪʘʥʦʚʢʠ, ʟʘʧʫʩʪʠʪʝ ʬʘʡʣ Magellan_Setup.exe: 

¶ ɺ ʧʝʨʚʦʤ ʦʢʥʝ InstallShield Wizard ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ magellan. ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʋʩʪʘʥʦʚʠʪʴ. 

Windows 10: ɽʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ .NET Framework (3.5) ʪʨʝʙʫʝʤʦʡ ʚʝʨʩʠʠ, 

ʦʪʦʙʨʘʟʠʪʩʷ ʟʘʧʨʦʩ ʥʘʯʘʣʘ ʝʝ ʫʩʪʘʥʦʚʢʠ. ɺʳʙʝʨʠʪʝ Install this feature 

(ʋʩʪʘʥʦʚʠʪʴ ʵʪʫ ʬʫʥʢʮʠʶ) (ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʝʜʠʥʝʥʠʝ ʩ 

ʀʥʪʝʨʥʝʪ). ɽʩʣʠ ʧʨʦʧʫʩʪʠʪʴ ʵʪʫ ʫʩʪʘʥʦʚʢʫ, magellan ʥʝ ʫʩʪʘʥʦʚʠʪʩʷ.  

¶ ʆʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ɼʦʙʨʦ ʧʦʞʘʣʦʚʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ʠ ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʢʠ. ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ɼʘʣʝʝ. 

¶ ɺ ʩʣʝʜʫʶʱʝʤ ʦʢʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʃʠʮʝʥʟʠʦʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ. 

ʇʨʦʯʠʪʘʡʪʝ ʃʠʮʝʥʟʠʦʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ, ʟʘʪʝʤ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠ 

ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʨʠʥʠʤʘʶ. 

¶ ʆʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʉʚʝʜʝʥʠʷ ʦ ʢʣʠʝʥʪʝ. ɽʩʣʠ ʚʳ ʫʞʝ ʢʫʧʠʣʠ ʵʪʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʚʝʜʠʪʝ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ɼʘʣʝʝ. Åɽʩʣʠ ʫ ʚʘʩ ʝʱʝ ʥʝʪ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ, ʚʩʝ ʨʘʚʥʦ ʥʘʞʤʠʪʝ ɼʘʣʝʝ 

ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʫʩʪʘʥʦʚʢʠ. ɺʳ ʤʦʞʝʪʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʧʦʟʜʥʝʝ (ʩʤ. 

ʨʘʟʜʝʣ 2.6 ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan). 

¶ ʇʦʷʚʠʪʩʷ ʦʢʥʦ ʇʘʧʢʘ ʥʘʟʥʘʯʝʥʠʷ. ʆʪʦʙʨʘʞʘʝʪʩʷ ʧʫʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʠʪʴ ʧʫʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʆʙʟʦʨ. ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. 

¶ ʆʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ Language Selection (ɺʳʙʦʨ ʷʟʳʢʘ). ɺʳʙʝʨʠʪʝ ʷʟʳʢ. 
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¶ ɺ ʦʢʥʝ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʙʝʨʠʪʝ magellan Standard ʠʣʠ 

magellan Tracker, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʢʘʟʘʥʥʦʡ ʚʝʨʩʠʠ. ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ. 

¶ ʇʨʦʛʨʘʤʤʘ ʫʩʪʘʥʦʚʢʠ ʛʦʪʦʚʘ ʢ ʟʘʧʫʩʢʫ. ɼʣʷ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʢʠ ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ ɼʘʣʝʝ. 

¶ ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɻʦʪʦʚʦ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʠ ʚʳʭʦʜʘ ʠʟ 

ʧʨʦʛʨʘʤʤʳ ʫʩʪʘʥʦʚʢʠ.  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʯʝʨʝʟ ʤʝʥʶ ʇʫʩʢ Windows 

ʧʫʪʝʤ ʚʳʙʦʨʘ magellan. 

ʇʨʦʛʨʘʤʤʘ ʫʩʪʘʥʦʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʨʘʥʝʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan. ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʥʦʚʦʡ ʚʝʨʩʠʠ 

Magellan ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʧʨʝʞʥʶʶ ʚʝʨʩʠʶ. ʋʜʘʣʝʥʠʝ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʤʘʩʪʝʨʘ ʫʩʪʘʥʦʚʢʠ (ʩʤ. ʪʘʢʞʝ 

ʨʘʟʜʝʣ 1.5.5 ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ). 

1.5.2 ʇʨʦʚʝʨʢʘ ʫʩʪʘʥʦʚʢʠ - IQ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ magellan ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʫʩʪʘʥʦʚʢʠ. 

ɿʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ Magellan IQ.exe ʚ ʤʝʥʶ ʇʫʩʢ Windows: ʇʫʩʢ > 

ʇʨʦʛʨʘʤʤʳ > Tecan > Magellan IQ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʧʫʩʪʠʚ ʝʝ ʠʟ 

ʧʘʧʢʠ ʫʩʪʘʥʦʚʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ (ʦʙʳʯʥʦ ʵʪʦ C:\Program 

Files\Tecan\Magellan). 

ʇʨʦʛʨʘʤʤʘ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ 

ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚʝʨʩʠʶ magellan. ʏʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʨʦʚʝʨʠʪ .ɹ 

ɺ ʠʥʩʪʨʫʤʝʥʪʝ IQ ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʷ: ʋʩʧʝʰʥʦ, ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ 

ʅʝ ʫʜʘʣʦʩʴ (= ʆʰʠʙʢʘ). ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʣʶʙʳʭ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ 

ʦʙʨʘʪʠʪʝʩʴ ʚ ʤʝʩʪʥʫʶ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ.  

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʚʝʨʢʠ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʦʪʦʙʨʘʞʘʝʤʦʡ ʚ ʠʥʩʪʨʫʤʝʥʪʝ IQ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʠʥʩʪʨʫʤʝʥʪʝ IQ, ʚ ʦʪʯʝʪʝ ʩʦʜʝʨʞʠʪʩʷ ʧʦʣʝ ʧʦʜʧʠʩʠ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʩʦʭʨʘʥʠʪʴ ʠ ʨʘʩʧʝʯʘʪʘʪʴ ʦʪʯʝʪ ʜʣʷ ʮʝʣʝʡ ʢʦʥʪʨʦʣʷ. ʅʘʞʤʠʪʝ 

ʢʥʦʧʢʫ ʆʪʯʝʪ ʚ File > Report (ʌʘʡʣ > ʆʪʯʝʪ) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʘ. 

ʆʪʯʝʪ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʚʠʜʝ ʬʘʡʣʘ PDF ʠ ʚ ʜʨʫʛʠʭ ʬʦʨʤʘʪʘʭ. 

ʏʪʦʙʳ ʚʳʡʪʠ ʠʟ ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʨʢʠ ʫʩʪʘʥʦʚʢʠ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʆʪʤʝʥʘ 

ʠʣʠ ɺʳʭʦʜ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʦʮʝʜʫʨʫ ʧʨʦʚʝʨʢʠ ʫʩʪʘʥʦʚʢʠ ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʷʪʴ ʢʘʞʜʳʡ ʨʘʟ 

ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Magellan, ʝʝ 

ʦʙʥʦʚʣʝʥʠʷ ʜʦ ʙʦʣʝʝ ʥʦʚʦʡ ʚʝʨʩʠʠ ʣʠʙʦ ʦʙʥʦʚʣʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 
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1.5.3 ʇʨʦʚʝʨʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ï OQ 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʨʦʚʝʨʢʝ ʫʩʪʘʥʦʚʢʠ Tecan ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʚʝʨʠʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ magellan. ɼʣʷ ʵʪʦʛʦ ʚ ʩʨʝʜʝ ʫʩʪʘʥʦʚʢʠ magellan 

ʩʦʜʝʨʞʠʪʩʷ ʬʘʡʣ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʪʯʝʪʘ.  

ʆʪʢʨʦʡʪʝ ʬʘʡʣ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ OQ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ 

magellan ʠ ʨʘʩʧʝʯʘʪʘʡʪʝ ʦʪʯʝʪ. ɺʥʦʚʴ ʨʘʩʧʝʯʘʪʘʥʥʳʡ ʦʪʯʝʪ ʜʦʣʞʝʥ ʙʳʪʴ 

ʪʘʢʠʤ ʞʝ, ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʯʝʪ ʚ ʬʘʡʣʝ OQ PDF (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʠ ʜʘʪʳ, ʨʘʟʫʤʝʝʪʩʷ). 

ɽʩʣʠ ʜʚʘ ʦʪʯʝʪʘ ʦʪʣʠʯʘʶʪʩʷ, ʦʙʨʘʪʠʪʝʩʴ ʚ ʤʝʩʪʥʫʶ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ. 

1.5.4 ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ magellan ʧʦʩʣʝ ʘʧʧʘʨʘʪʥʦʛʦ 

ʩʙʦʷ ʚʘʞʥʦ ʟʘʨʘʥʝʝ ʩʜʝʣʘʪʴ ʨʝʟʝʨʚʥʫʶ ʢʦʧʠʶ ʜʘʥʥʳʭ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʟʝʨʚʥʦʛʦ 
ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʚʩʶ 

ʩʠʩʪʝʤʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʩʝ ʜʘʥʥʳʝ, ʯʪʦʙʳ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʤʦʞʥʦ ʙʳʣʦ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ.  

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʠ ʪʦʯʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʩʧʨʘʚʢʝ Windows (ʜʣʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ 

Windows) ʠʣʠ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʃʠʮʝʥʟʠʷ magellan ʧʨʠʚʷʟʘʥʘ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʢʦʤʧʴʶʪʝʨʘ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʚ ʩʣʫʯʘʝ ʝʛʦ ʠʟʤʝʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ, ʩʦʭʨʘʥʠʣʘʩʴ ʣʠ ʣʠʮʝʥʟʠʷ. ʕʪʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʆ ʧʨʦʛʨʘʤʤʝ Magellan, ʟʘʧʫʩʪʠʚ ʤʘʩʪʝʨ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʫʙʝʜʠʚʰʠʩʴ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ 

ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʠ ʥʦʤʝʨʘ ʣʠʮʝʥʟʠʠ. ɺ ʩʣʫʯʘʝ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦʙ 

ʦʰʠʙʢʝ ʦʙʨʘʪʠʪʝʩʴ ʚ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ Tecan ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ 

ʥʦʤʝʨʘ ʣʠʮʝʥʟʠʠ. 

ʈʫʯʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ (ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ 

ʩʣʠhʢʦʤ ʙʦʣʴʰʠʭ ʠʟʤʝʥʝʥʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʫʩʪʘʥʦʚʢʠ ʜʨʫʛʦʡ ʚʝʨʩʠʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows ʥʘ ʥʦʚʦʤ ʢʦʤʧʴʶʪʝʨʝ), magellan 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʟʘʥʦʚʦ ʠ ʩʢʦʧʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʡʣʦʚ ʠʟ ʘʨʭʠʚʘ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ 

ʧʦʨʷʜʢʝ: 

1. ʋʩʪʘʥʦʚʠʪʝ magellan. 

2. ɿʘʧʫʩʪʠʪʝ magellan ʠ ʫʢʘʞʠʪʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ magellan. 

3. ɺʚʝʜʠʪʝ ʝʱʝ ʨʘʟ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

4. ʉʢʦʧʠʨʫʡʪʝ ʬʘʡʣ magellan.ini ʠʟ ʘʨʭʠʚʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ.  

5. ʉʢʦʧʠʨʫʡʪʝ ʤʝʪʦʜʳ magellan ʠʟ ʘʨʭʠʚʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ. 

6. ʉʢʦʧʠʨʫʡʪʝ ʩʧʠʩʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠʟ ʘʨʭʠʚʘ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ.  

7. ʉʢʦʧʠʨʫʡʪʝ ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʟ ʘʨʭʠʚʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ.  

8. ʉʢʦʧʠʨʫʡʪʝ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʠʟ ʘʨʭʠʚʘ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ.  
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ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʘʚʝʨʰʝʥʠʷ ʧʦʚʪʦʨʥʦʛʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ 

magellan Tracker ʧʨʠ ʦʪʢʨʳʪʠʠ ʬʘʡʣʦʚ ʤʝʪʦʜʦʚ ʠ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʜ ʩʪʘʨʦʡ ʣʠʮʝʥʟʠʝʡ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ 

ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʬʘʡʣʦʚ ʩ ʜʨʫʛʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʠʥʩʪʨʫʢʮʠʶ ʠʟ ʨʘʟʜʝʣʘ 10.2.4 ʆʪʢʨʳʪʴ 

ʬʘʡʣ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʜʨʫʛʦʤ ʢʦʤʧʴʶʪʝʨʝ ï ʜʦʙʘʚʠʪʴ ʥʦʤʝʨʘ HUID. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ 

ɼʣʷ ʙʳʩʪʨʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʧʨʦʮʝʜʫʨʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʩʦʟʜʘʪʴ ʘʨʭʠʚ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ. 

ʆʥ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʤʝʪʦʜʳ magellan, ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʧʠʩʢʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʬʘʡʣʳ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʞʫʨʥʘʣʘ, ʬʘʡʣʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʞʫʨʥʘʣʘ ʩʠʩʪʝʤʳ, ʬʘʡʣ 

UserManagement.xml, ʬʘʡʣʳ ʠʟ ʢʘʪʘʣʦʛʘ Pdfx ʠ ʬʘʡʣ magellan.ini. 

ʉʦʜʝʨʞʘʥʠʝ ʘʨʭʠʚʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʘʢʪʫʘʣʴʥʳʤ. ɼʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʚ, ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ 

ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ Tecan ʨʝʢʦʤʝʥʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʫʥʢʮʠʶ ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʨʭʠʚʘʮʠʷ. ʇʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʘʨʭʠʚʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʛʣʘʚʝ 9.2.1 ɸʨʭʠʚʥʳʝ ʬʘʡʣʳ - 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʨʭʠʚʘʮʠʷ. 

ʇʫʪʠ Magellan ï Windows 10 

Magellan.ini C:\Users\Public\Documents\Tecan\Magellan 

ʄʝʪʦʜʳ ʉʪʘʥʜʘʨʪʥʳʡ ʧʫʪʴ: 

C:\Users\Public\Documents\Tecan\Magellan\mth 

ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʇʘʨʘʤʝʪʨʳ 

ʈʘʙʦʯʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

C:\Users\Public\Documents\Tecan\Magellan\wsp 

ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʇʘʨʘʤʝʪʨʳ 

ʉʧʠʩʢʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ 

C:\Users\Public\Documents\Tecan\Magellan\smp 

ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʇʘʨʘʤʝʪʨʳ 

ʕʢʩʧʦʨʪʠʨʦʚʘʥʥʳ

ʝ ʜʘʥʥʳʝ 

C:\Users\Public\Documents\Tecan\Magellan\asc 

ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʇʘʨʘʤʝʪʨʳ 

ʌʘʡʣʳ 

ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʞʫʨʥʘʣʘ 

ʇʫʪʴ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɾʫʨʥʘʣ 

ʢʦʥʪʨʦʣʷ (ʨʘʟʜʝʣʘ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ) 

ʂʦʥʪʨʦʣʴʥʳʡ 

ʞʫʨʥʘʣ ʩʠʩʪʝʤʳ 

ʇʫʪʴ, ʫʢʘʟʘʥʥʳʡ ʚ 10.3 ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʩʠʩʪʝʤʳ 

Yʧʨʘʚʣʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

C:\ProgramData\Tecan\Tecan User 

Management\v1.1\UserManagement.xml 

ʌʘʡʣʳ Pdfx C:\Users\Public\Documents\Tecan\Pdfx 
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1.5.5 ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠ ̫

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥʦ ʧʨʠ ʧʦʤʦʱʠ 

ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʫʜʘʣʝʥʠʷ Windows. 

¶ ʇʨʦʛʨʘʤʤʘ magellan ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʢʨʳʪʘ 

¶ ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʋʩʪʘʥʦʚʢʘ ʠ ʫʜʘʣʝʥʠʝ ʧʨʦʛʨʘʤʤ ʚ ʦʢʥʝ ʇʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ (ʥʘʯʘʚ ʠʟ ʤʝʥʶ ʇʫʩʢ Windows). 

¶ ɺʳʙʝʨʠʪʝ ʟʥʘʯʦʢ magellan ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ. 

ɺ ʧʨʦʮʝʩʩʝ ʫʜʘʣʝʥʠʷ ɺʘʤ ʙʫʜʝʪ ʟʘʜʘʥ ʚʦʧʨʦʩ, ʩʣʝʜʫʝʪ ʣʠ ʫʜʘʣʷʪʴ 

ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʠ ʚʳʙʦʨʝ ʢʥʦʧʢʠ ɼʘ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ magellan ʙʫʜʝʪ ʫʜʘʣʝʥʦ ʧʦʣʥʦʩʪʴʶ, ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ ʢʦʤʧʘʥʠʠ Tecan ʥʝ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ. ʆʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʝ ʥʘʥʝʩʝʪ ʚʨʝʜʘ ʚʘʰʝʡ ʩʠʩʪʝʤʝ. ɽʩʣʠ ʚʳ ʥʝ ʫʚʝʨʝʥʳ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʫʜʘʣʷʪʴ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ɼʘ ʠʣʠ ʅʝʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʙʫʜʝʪ 

ʫʜʘʣʝʥʦ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʫʜʘʣʝʥʠʠ ʚʩʝʭ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʘʢʞʝ 

ʫʜʘʣʷʶʪʩʷ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʘʥʠʠ Tecan, ʥʘʧʨʠʤʝʨ, EVOware, ʥʝ 

ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʥʦʚʦ. 
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1.5.6 ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔ ɿɸ ʇʈʀʅʗʊʀɽ ʅɽʆɹʍʆɼʀʄʓʍ ʄɽʈ 
ʇʈɽɼʆʉʊʆʈʆɾʅʆʉʊʀ ɼʃʗ ɿɸʑʀʊʓ ʉʀʉʊɽʄʓ ʆʊ ʂʀɹɽʈʋɻʈʆɿ 

ʅɽʉɽʊ ʇʆʃʔɿʆɺɸʊɽʃʔ.  

ʇʈʀ ʋʉʊɸʅʆɺʂɽ ɸʅʊʀɺʀʈʋʉʅʆɻʆ ʇʈʆɻʈɸʄʄʅʆɻʆ 
ʆɹɽʉʇɽʏɽʅʀʗ ʀʃʀ ʆɹʅʆɺʃɽʅʀʁ ʆʇɽʈɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ, 

ʉɺʗɿɸʅʅʓʍ ʉ ɹɽɿʆʇɸʉʅʆʉʊʔʖ, ʉʆɹʃʖɼɸʁʊɽ 
ʈɽʂʆʄɽʅɼɸʎʀʀ ʄɽʉʊʅʆɻʆ ʆʊɼɽʃɸ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 
ʊɽʍʅʆʃʆɻʀʁ. ʇɽʈɽɼ ɿɸʇʋʉʂʆʄ ʆɹʅʆɺʃɽʅʀʁ ɼɽʃɸʁʊɽ 
ʈɽɿɽʈɺʅʓɽ ʂʆʇʀʀ ʌɸʁʃʆɺ MAGELLAN. ʇʆʉʃɽ ʂɸɾɼʆɻʆ 
ʀɿʄɽʅɽʅʀʗ ʉʀʉʊɽʄʓ ɿɸʇʋʉʂɸʁʊɽ ʌʋʅʂʎʀʀ ʇʈʆɺɽʈʂʀ 
ʋʉʊɸʅʆɺʂʀ (IQ), ʇʈʆɺɽʈʂʀ ʌʋʅʂʎʀʆʅɸʃʔʅʆʉʊʀ (OQ) ʀ 

ʇʈʆɺɽʈʂʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂ (PQ) MAGELLAN. 

ɼʝʣʘʡʪʝ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʚʘʰʠʭ ʜʘʥʥʳʭ 

ʅʝʚʦʟʤʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʚʘʞʥʦʩʪʴ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʬʘʡʣʦʚ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʘʪʘʢʠ ʚ ʮʝʣʷʭ ʚʳʤʦʛʘʪʝʣʴʩʪʚʘ 

ʚʳʢʫʧʘ. ʆʙʷʟʘʪʝʣʴʥʦ ʩʦʟʜʘʚʘʡʪʝ ʥʘʜʝʞʥʳʝ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʚʘʰʠʭ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʩʠʩʪʝʤ ʠ ʜʘʥʥʳʭ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʠ ʩʝʨʚʠʩʦʚ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ 

ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʡ ʬʘʡʣʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʝʨʷʡʪʝ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ. 

ɼʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʬʘʡʣʦʚ ʜʘʥʥʳʭ magellan ʠʩʧʦʣʴʟʫʡʪʝ ʬʫʥʢʮʠʠ 

ʘʨʭʠʚʠʨʦʚʘʥʠʷ magellan ʚʘʰʝʛʦ ʧʨʠʙʦʨʘ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ 

ʨʘʟʜʝʣʝ 9.2.1 ɸʨʭʠʚʥʳʝ ʬʘʡʣʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʚʠʣʝʛʠʷʤʠ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʠ ʠʭ ʢʦʥʪʨʦʣʴ 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʫʪʨʘʪʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʠ 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʠʤʠ ʟʘʜʘʡʪʝ ʫʥʠʢʘʣʴʥʳʝ ʧʘʨʦʣʠ ʣʦʢʘʣʴʥʳʭ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʥʘ ʚʩʝʭ ʩʠʩʪʝʤʘʭ, ʚʳʜʝʣʠʪʝ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʝ ʫʯʝʪʥʳʝ 

ʟʘʧʠʩʠ ʠ ʟʘʱʠʪʠʪʝ ʠʭ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʴʪʝ ʰʠʨʦʢʠʝ ʨʘʟʨʝʰʝʥʠʷ ʜʦʩʪʫʧʘ ʢ 

ʬʘʡʣʦʚʳʤ ʭʨʘʥʠʣʠʱʘʤ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ magellan ʚʭʦʜʠʪʝ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Windows ʢʘʢ 

ʦʙʳʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ (ʘ ʥʝ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨ). 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʜʨʫʛʠʭ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʡʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ magellan Tracker. 

ʇʨʦʚʝʨʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʇʦʤʠʤʦ ʧʨʦʚʝʨʢʠ ʫʩʪʘʥʦʚʢʠ, Tecan ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʚʝʨʠʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ magellan. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʨʘʟʜʝʣʝ 

1.5.3 ʇʨʦʚʝʨʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ï OQ 

 

 





 2.  ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan  

2023-07 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 19 

2. ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 
ʦʙʝʩʧʝʯʝʥʠʝʤ magellan 

ʄʘʩʪʝʨʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ magellan. 

ʉʪʘʥʜʘʨʪʥʳʝ ʤʘʩʪʝʨʘ ʚ magellan ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʙʦʯʠʝ ʤʦʜʫʣʠ ʩ 

ʧʦʰʘʛʦʚʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʮʝʜʫʨ.  

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʡ ʠʤʝʶʪʩʷ ʤʝʥʶ ʚ ʛʦʣʦʚʥʦʡ ʧʘʥʝʣʠ. ʄʝʥ ʁ

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʜʠʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ: ʚʳʙʦʨ ʪʨʝʙʫʝʤʦʛʦ ʧʫʥʢʪʘ ʤʝʥʶ ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ. ɺʩʝ 

ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʟʘʧʫʩʢʘʶʪʩʷ ʥʝʤʝʜʣʝʥʥʦ, ʠʣʠ ʞʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʩʜʝʣʘʪʴ ʜʘʣʴʥʝʡʰʠʡ ʚʳʙʦʨ ʠʣʠ ʚʚʝʩʪʠ 

ʜʘʥʥʳʝ. 

2.1 ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ï ʉʧʠʩʦʢ ʤʘʩʪʝʨʦʚ 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ magellan ʷʚʣʷʶʪʩʷ ʤʘʩʪʝʨʘ. 

ʉʧʠʩʦʢ ʤʘʩʪʝʨʦʚ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

magellan. 

 

ʏʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʤʘʩʪʝʨ, ʢʣʠʢʥʠʪʝ ʜʚʘʞʜʳ ʤʳʰʢʦʡ ʠʣʠ ʚʳʙʝʨʠʪʝ ʝʛʦ ʠ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʘʣʝʝ . 
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ʄʘʩʪʝʨ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ 

ʄʘʩʪʝʨ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ: 

¶ ʇʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʧʨʦʩʪʦʛʦ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠʟʤʝʨʝʥʠʷ ʠ ʟʘʧʫʩʢʘ ʠʟʤʝʨʝʥʠʷ.  

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʩʦʛʣʘʩʥʦ ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʝʪʦʜʘʤ.  

¶ ɿʘʧʫʩʢ ʠʟʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʙʦʨʘ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʠʟ ʩʧʠʩʢʘ ʥʫʤʝʨʦʚʘʥʥʳʭ ʟʥʘʯʢʦʚ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʨʘʟʜʝʣʝ 6 ʄʘʩʪʝʨ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʟʤʝʨʝʥʠʷ ʙʫʜʝʪ ʩʦʟʜʘʥ ʬʘʡʣ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢʞʝ ʚʦʟʤʦʞʝʥ ʧʨʦʩʤʦʪʨ ʧʘʨʘʤʝʪʨʦʚ ʦʮʝʥʢʠ ʜʘʥʥʳʭ 

ʠ ʧʦʚʪʦʨʥʘʷ ʦʮʝʥʢʘ ʜʘʥʥʳʭ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʨʘʟʜʝʣʝ 7 ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʄʘʩʪʝʨ ʇʨʠʢʨʝʧʣʝʥʠʝ ʧʦʜʧʠʩʠ 

ʄʘʩʪʝʨ ʇʨʠʢʨʝʧʣʝʥʠʝ ʧʦʜʧʠʩʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʧʠʩʠ ʬʘʡʣʦʚ 

ʤʝʪʦʜʦʚ ʠ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʚ 

magellan Tracker. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʨʘʟʜʝʣʝ 8 ʄʘʩʪʝʨ ʇʨʠʢʨʝʧʣʝʥʠʝ ʧʦʜʧʠʩʠ. 

ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʠʩʢʦʚ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ.  

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʨʘʟʜʝʣʝ 5 ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ 

ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʚ  

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʨʘʟʜʝʣʝ 4 ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ. 

ɿʥʘʯʢʠ 

 ɿʥʘʯʦʢ: ʉʤʝʥʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʘʢʪʠʚʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

(ʩʤ. ʨʘʟʜʝʣ 9.4 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (magellan Tracker) ʠ 

ʨʘʟʜʝʣ 9.5 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (magellan Standard)) ʥʘʞʤʠʪʝ 

ʥʘ ʵʪʦʪ ʟʥʘʯʦʢ, ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʨʘʙʦʪʫ ʪʝʢʫʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʚʦʡʪʠ ʚ 

ʩʠʩʪʝʤʫ ʚ ʢʘʯʝʩʪʚʝ ʜʨʫʛʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ magellan Standard ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʦʙʷʟʘʪʝʣʴʥʦ. ɺ 

magellan Tracker ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʷʟʘʪʝʣʴʥʦ. 
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 ɿʥʘʯʦʢ: ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʥʘʞʤʠʪʝ ʥʘ ʟʥʘʯʦʢ ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʜʣʷ ʚʳʙʦʨʘ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

 

 
ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ 

 

 
ʇʘʨʘʤʝʪʨʳ 

 

 
 
ʆʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ 

 

 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

 
 
ʆ ʧʨʦʛʨʘʤʤʝ magellan   

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʥʝʢʦʪʦʨʳʤ 

ʬʫʥʢʮʠʷʤ ʧʨʠʙʦʨʘ, ʧʘʨʘʤʝʪʨʘʤ ʩʝʨʚʠʩʘ ʠ ʥʘʩʪʨʦʡʢʠ. ʉʤ. ʨʘʟʜʝʣ 

3 ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʘ. 

¶ ʆʙʨʘʙʦʪʢʘ ʬʘʡʣʘ ʚʢʣʶʯʘʝʪ ʘʨʭʠʚʠʨʦʚʘʥʠʝ, ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʠ ʠʤʧʦʨʪ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟ ASCII-ʬʘʡʣʘ. ʉʤ. ʨʘʟʜʝʣ 9.2 ʆʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ. 

¶ ʇʘʨʘʤʝʪʨʳ ʚʢʣʶʯʘʶʪ ʥʘʩʪʨʦʡʢʫ ʥʝʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ ʫʤʦʣʯʘʥʠʶ, 

ʪʘʢʠʭ ʢʘʢ ʧʫʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʦʟʜʘʥʥʳʭ ʬʘʡʣʦʚ, ʧʘʨʘʤʝʪʨʳ ʙʫʬʝʨʘ 

ʦʙʤʝʥʘ ʠ ʢʦʧʠʨʦʚʘʥʠʷ ʚ Excel, ʚʠʜ ʧʣʘʥʰʝʪʘ ʠ ʤʘʩʪʝʨʘ ɼʦʧʦʣʥʠʪʝʣʴʥʦ, 

ʟʘʧʫʩʢ, ʷʟʳʢ ʠ ʧʘʨʦʣʴ. ʉʤ. ʨʘʟʜʝʣ 9.3 ʇʘʨʘʤʝʪʨʳ. 

¶ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ / 

ʫʜʘʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʦʟʜʘʥʠʷ / ʠʟʤʝʥʝʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʉʤ. ʨʘʟʜʝʣ 9.4 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (magellan Tracker) ʠ 

ʨʘʟʜʝʣ 9.5 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (magellan Standard) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

¶ ʂʥʦʧʢʘ ʆ ʧʨʦʛʨʘʤʤʝ magellan ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʣʠʮʝʥʟʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ ʠ ʢʦʤʧʦʥʝʥʪʘʭ. ʇʨʦʮʝʩʩ 

ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʞʥʦ ʥʘʯʘʪʴ ʟʘʧʫʩʪʠʚ ʤʘʩʪʝʨ ʈʝʛʠʩʪʨʘʮʠʷ (ʩʤ. ʨʘʟʜʝʣ 

2.4.3 ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan. 

 

ɿʘʢʨʦʡʪʝ ʦʢʥʦ ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʯʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʚ ʉʧʠʩʦʢ ʤʘʩʪʝʨʦʚ. 

 ɿʥʘʯʦʢ: ʈʝʛʫʣʠʨʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʦʪ ʟʥʘʯʦʢ ʜʣʷ ʟʘʜʘʥʠʷ ʥʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʜʢʣʶʯʝʥʥʦʤ 

ʧʨʠʙʦʨʝ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʨʘʟʜʝʣʝ 3.1.2 ʈʝʛʫʣʠʨʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ. 

 ɿʥʘʯʦʢ: ɿʘʛʨʫʟʢʘ/ʚʳʛʨʫʟʢʘ ʧʣʘʥʰʝʪʘ 

ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʦʪ ʟʥʘʯʦʢ ʜʣʷ ʟʘʛʨʫʟʢʠ/ʚʳʛʨʫʟʢʠ ʧʣʘʥʰʝʪʘ ʠʟ ʧʨʠʙʦʨʘ. 
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2.2 ʂʦʤʧʦʥʝʥʪʳ ʠ ʪʝʨʤʠʥʳ ï ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ magellan 

2.2.1 ʊʠʧʳ ʬʘʡʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ magellan 

ɺ ʧʨʠʣʦʞʝʥʠʷʭ magellan ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʡʣʳ ʫʢʘʟʘʥʥʳʭ ʥʠʞʝ ʪʠʧʦʚ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ, ʚʩʝ ʬʘʡʣʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

magellan, ʭʨʘʥʷʪʩʷ ʚ ʧʦʜʢʘʪʘʣʦʛʘʭ ʢʘʪʘʣʦʛʘ: 

...\All Users\Documents\Tecan\ 

ʇʦʜʢʘʪʘʣʦʛʠ ʧʝʨʝʯʠʩʣʝʥʳ ʥʠʞʝ ʚ ʪʘʙʣʠʮʝ: 

ʊʠʧ ʬʘʡʣʘ 
ʈʘʩʰʠʨʝʥʠʝ ʠʤʝʥʠ 

ʬʘʡʣʘ 
ʇʘʧʢʘ 

ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ .wsp \magellan\wsp 

ʄʝʪʦʜ .mth \magellan\mth 

ʉʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ 

.smp \magellan\smp 

ʕʢʩʧʦʨʪʠʨʦʚʘʥʥʳʝ 

ʬʘʡʣʳ 

.asc   \magellan\asc 

ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ .std \magellan\wsp 

ʆʧʠʩʘʥʠʝ ʧʣʘʥʰʝʪʘ .pdf / pdfx \Reader\pdf 

\pdfx 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ, ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʨʘʙʦʯʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ʩʤ. ʚ ʨʘʟʜʝʣʘʭ 4 ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ, 5.2.3 ʀʤʧʦʨʪ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠ 

7 ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺ ʧʨʠʙʦʨʘʭ INFINITE F50 ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʘʪ .pdfx, ʘ ʚ ʧʨʠʙʦʨʘʭ 

SUNRISE ð .pdf. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɼʦʩʪʫʧʥʳʝ ʤʝʥʶ ʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʘʨʴʠʨʫʶʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʪʢʨʳʪʦʛʦ ʬʘʡʣʘ. 

2.2.2 ʋʧʨʘʚʣʝʥʠʝ ʧʘʧʢʘʤʠ 

ʇʨʠʣʦʞʝʥʠʷ magellan ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʧʘʧʦʢ ʜʣʷ ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ (ʤʝʪʦʜʦʚ, ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ʠ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ) ʚ ʣʶʙʳʭ 

ʧʘʧʢʘʭ ʇʨʦʚʦʜʥʠʢʘ Windows. ʅʦʚʳʝ ʧʘʧʢʠ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ, ʢʣʠʢʥʫʚ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ ʚʳʙʨʘʚ ʧʫʥʢʪ ʅʦʚʘʷ ʧʘʧʢʘ ʠʟ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʛʦ ʤʝʥʶ. 

ʌʘʡʣʳ ʠ ʧʘʧʢʠ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ / ʚʳʨʝʟʘʪʴ / ʢʦʧʠʨʦʚʘʪʴ ʪʘʢʠʤ ʞʝ 

ʩʧʦʩʦʙʦʤ, ʢʘʢ ʚ ʇʨʦʚʦʜʥʠʢʝ Windows. 
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ʉʠʤʚʦʣʳ ʪʠʧʦʚ ʬʘʡʣʦʚ 

ɺ ʦʢʥʘʭ ʧʨʦʩʤʦʪʨʘ ʬʘʡʣʦʚ ʧʨʠʣʦʞʝʥʠʡ magellan ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʤʝʪʦʜʦʚ, 

ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ʠ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʠʤʚʦʣʳ: 

 
ʄʝʪʦʜ 

 
ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ 

 
ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 
ʄʝʪʦʜ, ʟʘʱʠʱʝʥʥʳʡ ʧʘʨʦʣʝʤ 

 
ʉʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

magellan Standard 

ʇʫʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʬʘʡʣʦʚ ʧʦ ʫʤʦʣʯʘʥʠʶ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʉʧʠʩʢʘ ʤʘʩʪʝʨʦʚ Ą 

ʂʥʦʧʢʘ ɼʦʧʦʣʥʠʪʝʣʴʥʦ Ą ʂʥʦʧʢʘ ʇʘʨʘʤʝʪʨʳ Ą ɺʢʣʘʜʢʘ ʇʫʪʴ  

ɺ ʧʨʦʮʝʩʩʝ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʧʘʧʢʠ 

ʚ ʣʶʙʦʡ ʠʟ ʧʘʧʦʢ ʇʨʦʚʦʜʥʠʢʘ Windows.  

ɺ ʦʢʥʝ ʉʦʭʨʘʥʠʪʴ ʧʘʧʢʘ, ʥʘʟʥʘʯʝʥʥʘʷ ʚ ʧʫʪʠ ʩʦʭʨʘʥʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ, 

ʦʪʢʨʳʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʬʘʡʣ. ɽʩʣʠ 

ʙʳʣ ʠʟʤʝʥʝʥ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ, ʙʫʜʝʪ ʦʪʢʨʳʪ ʪʝʢʫʱʠʡ ʧʫʪʴ ʜʘʥʥʦʛʦ 

ʬʘʡʣʘ. ʆʜʥʘʢʦ, ʩʦʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʚʦʟʤʦʞʥʦ ʚ ʣʶʙʦʡ ʠʟ ʧʘʧʦʢ ʇʨʦʚʦʜʥʠʢʘ 

Windows ʠʣʠ ʚʦ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʡ ʧʘʧʢʝ.  

magellan Tracker 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʧʨʠʣʦʞʝʥʠʡ magellan ʩ ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʤʦʛʫʪ 

ʥʘʟʥʘʯʘʪʴ ʧʫʪʠ ʩʦʭʨʘʥʝʥʠʷ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʬʘʡʣʦʚ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʉʧʠʩʢʘ ʤʘʩʪʝʨʦʚ Ą ʂʥʦʧʢʘ 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ Ą ʂʥʦʧʢʘ ʇʘʨʘʤʝʪʨʳ Ą ɺʢʣʘʜʢʘ ʇʫʪʴ. ɼʘʥʥʳʝ ʧʫʪʠ ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʦʭʨʘʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʧʦʜʧʘʧʢʠ ʪʦʣʴʢʦ ʧʦʜ 

ʫʯʝʪʥʦʡ ʟʘʧʠʩʴʶ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ Windows ʠ ʪʦʣʴʢʦ ʚ ʧʘʧʢʝ, ʥʘʟʥʘʯʝʥʥʦʡ ʚ 

ʧʫʪʠ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ɺ ʦʢʥʝ ʉʦʭʨʘʥʠʪʴ ʧʘʧʢʘ, ʥʘʟʥʘʯʝʥʥʘʷ ʚ ʧʫʪʠ ʩʦʭʨʘʥʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ, 

ʦʪʢʨʳʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʬʘʡʣ. ɽʩʣʠ 

ʙʳʣ ʠʟʤʝʥʝʥ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ, ʙʫʜʝʪ ʦʪʢʨʳʪ ʪʝʢʫʱʠʡ ʧʫʪʴ ʜʘʥʥʦʛʦ 

ʬʘʡʣʘ. ʆʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ ʩʦʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʪʦʣʴʢʦ ʚ ʧʘʧʢʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʠʣʠ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʡ ʧʦʜʧʘʧʢʝ ʚ ʧʘʧʢʝ ʧʦ ʫʤʦʣʯʘʥʠʶ.  

2.2.3 ʉʪʘʥʜʘʨʪʥʳʝ ʵʣʝʤʝʥʪʳ 

ʂʘʞʜʳʡ ʤʘʩʪʝʨ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʦʢʦʥ, ʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʘʩʪʨʦʡʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʘ 

ʜʘʥʥʳʭ. 
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ʉʪʘʥʜʘʨʪʥʳʝ ʵʣʝʤʝʥʪʳ ʤʘʩʪʝʨʘ magellan 

ɼʣʷ ʧʝʨʝʭʦʜʦʚ ʦʪ ʦʜʥʦʛʦ ʦʢʥʘ ʢ ʜʨʫʛʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʤʘʩʪʝʨʘ:  

ʂʥʦʧʢʘ ʅʘʟʘʜ ʂʥʦʧʢʘ ʅʘʟʘʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʦʟʚʨʘʪʘ ʢ ʧʨʝʜʳʜʫʱʝʤʫ 

ʦʢʥʫ ʤʘʩʪʝʨʘ. 

ʂʥʦʧʢʘ ɼʘʣʝʝ ʂʥʦʧʢʘ ɼʘʣʝʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʩʣʝʜʫʶʱʝʤʫ 

ʦʢʥʫ ʤʘʩʪʝʨʘ. 

ʂʥʦʧʢʘ 

ɻʦʪʦʚʦ 

ʂʥʦʧʢʘ ɻʦʪʦʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ 

ʟʘʚʝʨʰʘʶʱʝʤʫ ʦʢʥʫ ʤʘʩʪʝʨʘ. 

ʂʥʦʧʢʘ 

ʉʦʭʨʘʥʠʪʴ 

ʂʥʦʧʢʘ ʉʦʭʨʘʥʠʪʴ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʚ ʟʘʚʝʨʰʘʶʱʝʤ ʦʢʥʝ 

ʤʘʩʪʝʨʘ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʤʝʩʪʝ ʢʥʦʧʢʠ ɼʘʣʝʝ. ʆʥʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʢʨʳʪʠʷ ʤʘʩʪʝʨʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʭ 

ʩʜʝʣʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʮʝʩʩʘ. 

ʂʥʦʧʢʘ 

ʆʪʤʝʥʘ 

ʂʥʦʧʢʘ ʆʪʤʝʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʢʨʳʪʴ 

ʤʘʩʪʝʨ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ ʥʘʩʪʨʦʝʢ ʠʣʠ 

ʜʦʢʫʤʝʥʪʦʚ. 

ʂʥʦʧʢʘ 

ʉʧʨʘʚʢʘ 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʉʧʨʘʚʢʘ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 

ʦʧʝʨʘʪʠʚʥʦʡ ʩʧʨʘʚʢʠ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʵʣʝʤʝʥʪʳ Microsoft Windows 

ʂʥʦʧʢʘ ʆʂ ʅʘʞʘʪʠʝʤ ʵʪʦʡ ʢʥʦʧʢʠ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʥʘʩʪʨʦʡʢʠ, 

ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʠ ʟʘʢʨʳʚʘʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʂʥʦʧʢʘ 

ʆʪʤʝʥʘ 

ʂʥʦʧʢʘ ʆʪʤʝʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʢʨʳʪʠʷ ʜʠʘʣʦʛʦʚʦʛʦ 

ʦʢʥʘ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ ʥʘʩʪʨʦʝʢ ʠʣʠ 

ʜʦʢʫʤʝʥʪʦʚ. 

ʂʥʦʧʢʘ 

ʉʧʨʘʚʢʘ 

ʂʥʦʧʢʦʡ ʉʧʨʘʚʢʘ, ʦʪʢʨʳʚʘʝʪʩʷ ʦʥʣʘʡʥʦʚʘʷ ʩʧʨʘʚʦʯʥʘʷ 

ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan. 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ 

ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ ʦʪʦʙʨʘʞʘʝʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

¶ ʊʝʢʫʱʘʷ ʢʦʤʘʥʜʘ 

¶ ʀʤʷ ʪʝʢʫʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

¶ ʀʤʷ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʧʨʠʙʦʨʘ. ʅʘʧʨʠʤʝʨ: Sunrise 

¶ ʄʝʪʦʜ: ʈʝʞʠʤ ʠ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʅʘʧʨʠʤʝʨ: ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

[OD] 

¶ ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ: ʜʘʪʘ ʠ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʅʘʧʨʠʤʝʨ: 27.11.2002 

14:13:03 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʥʥʳʭ ʣʫʥʦʢ. ʅʘʧʨʠʤʝʨ: ɺʳʙʨʘʥʦ 3 ʣʫʥʢʠ 

¶ ʉʦʩʪʦʷʥʠʝ ʢʣʘʚʠʘʪʫʨʳ: ɸʢʪʠʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ: CAP 

(ʌʠʢʩʘʮʠʷ ʨʝʛʠʩʪʨʘ ʟʘʛʣʘʚʥʳʭ ʙʫʢʚ), NUM (ʌʠʢʩʘʮʠʷ ʮʠʬʨʦʚʦʛʦ ʙʣʦʢʘ), 

SCRL (ʆʪʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʨʦʢʨʫʪʢʠ) 

¶ ɿʥʘʯʦʢ ʩʦʩʪʦʷʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ 

2.2.4 ʂʥʦʧʢʘ ʉʧʨʘʚʢʘ 

ʅʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʉʧʨʘʚʢʘ ʠʣʠ F1 ʦʪʢʨʳʚʘʝʪʩʷ ʦʥʣʘʡʥʦʚʘʷ ʩʧʨʘʚʦʯʥʘʷ 

ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan.  
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2023-07 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 25 

2.2.5 ʆʢʥʦ ʧʨʠʚʝʪʩʪʚʠʷ 

ʂʘʞʜʳʡ ʤʘʩʪʝʨ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʢʥʘ ʧʨʠʚʝʪʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʢʦʨʦʪʢʦ ʦʧʠʩʳʚʘʝʪ 

ʧʨʝʜʩʪʦʷʱʫʶ ʧʨʦʮʝʜʫʨʫ. 

ʏʪʦʙʳ ʦʪʤʝʥʠʪʴ ʧʦʢʘʟ ʧʨʠʚʝʪʩʪʚʠʷ ʧʨʠ ʟʘʧʫʩʢʝ ʤʘʩʪʝʨʦʚ ʚ ʙʫʜʫʱʝʤ, 

ʦʯʠʩʪʠʪʝ ʯʝʢ-ʙʦʢʩ ʇʦʢʘʟʳʚʘʪʴ ʩʪʨʘʥʠʮʫ ʧʨʠʚʝʪʩʪʚʠʷ. 

2.2.6 ʉʧʠʩʦʢ ʩʦʯʝʪʘʥʠʡ ʢʣʘʚʠʰ 

SHIFT+B ʂʥʦʧʢʘ ʅʘʟʘʜ 

SHIFT+N ʂʥʦʧʢʘ ɼʘʣʝʝ 

ESC ʂʥʦʧʢʘ ʆʪʤʝʥʘ 

ENTER ʂʥʦʧʢʠ ɼʘʣʝʝ ʠʣʠ ɻʦʪʦʚʦ, ʝʩʣʠ ʦʢʥʦ ʘʢʪʠʚʥʦ 

F1 ʄʝʥʶ ʩʧʨʘʚʢʠ 

CTRL+C or  

CTRL+INSERT 

ʂʦʧʠʨʦʚʘʪʴ 

CTRL+V or  

SHIFT+INSERT 

ɺʩʪʘʚʠʪʴ 

CTRL+X  ɺʳʨʝʟʘʪʴ 

CTRL+Y ɺʝʨʥʫʪʴ 

CTRL+Z ʆʪʤʝʥʠʪʴ 

DEL ʉʪʝʨʝʪʴ ʩʦʜʝʨʞʠʤʦʝ ʘʢʪʠʚʥʦʡ ʣʫʥʢʠ (ʠʟʤʝʥʠʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʬʦʨʤʫʣʫ) 

CTRL+SHIFT ʇʦʢʘʟʘʪʴ ʬʦʨʤʫʣʫ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ ʧʨʠ ʧʨʦʩʤʦʪʨʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʤʘʩʪʝʨ ʆʮʝʥʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ) 
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2.3 ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan 

2.3.1 ɿʘʧʫʩʢ ʚʝʨʩʠʠ Standard 

ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʠʣʦʞʝʥʠʷ magellan ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʋʙʝʜʠʪʝʩʴ ʩ ʪʦʤ, ʯʪʦ ʧʨʠʙʦʨ ʧʦʜʢʣʶʯʝʥ ʠʣʠ ʚʳʙʨʘʥ ʩʠʤʫʣʷʪʦʨ ʧʨʠʙʦʨʘ. 

2. ɺ ʤʝʥʶ ʇʫʩʢ Windows ʚʳʙʝʨʠʪʝ ʛʨʫʧʧʫ ʧʨʦʛʨʘʤʤ Tecan ʠ ʢʣʠʢʥʠʪʝ ʧʦ 

ʟʥʘʯʢʫ magellan. 

3. ʇʨʠʣʦʞʝʥʠʝ magellan ʟʘʧʫʱʝʥʦ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

magellan ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ ʧʨʠʙʦʨʦʤ ʠʣʠ ʚ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ, ʩʠʤʫʣʠʨʫʶʱʝʤ ʧʨʠʙʦʨ. ɽʩʣʠ ɺʳ 

ʭʦʪʠʪʝ ʧʦʜʢʣʶʯʠʪʴ ʧʨʠʙʦʨ (ʩʤ. ʨʘʟʜʝʣ 2.4 ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘ), 

ʚʢʣʶʯʠʪʝ ʧʨʠʙʦʨ ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʟʘʧʫʩʢʘʪʴ ʧʨʠʣʦʞʝʥʠʝ magellan. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʯʠʪʘʪʴ ʜʦʢʫʤʝʥʪ ɺʦʟʤʦʞʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

magellan. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩ magellan ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʯʠʪʘʪʴ 

ʜʦʢʫʤʝʥʪ ʇʨʠʤʝʯʘʥʠʷ ʢ ʚʳʧʫʩʢʫ magellan, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʳ 

ʣʶʙʳʝ ʚʦʟʤʦʞʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ. 

2.3.2 ɿʘʧʫʩʢ ʚʝʨʩʠʠ Tracker 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʨʘʙʦʪʝ ʩ magellan Tracker ʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʩʪʨʦʝʥʘ ʥʘʟʥʘʯʝʥʥʳʤ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʟʜʘʥʠʝ ʫʯʝʪʥʳʭ 

ʟʘʧʠʩʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ 

ʜʦʣʞʝʥ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʡʪʠ ʦʙʫʯʝʥʠʝ ʚ ʢʦʤʧʘʥʠʠ Tecan ʠʣʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʘʚʪʦʨʠʟʦʚʘʥʥʦʡ ʢʦʤʧʘʥʠʝʡ Tecan.  

ʇʝʨʚʳʡ ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ magellan Tracker 

ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ magellan Tracker ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ 

ʩʦʦʙʱʝʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ɸʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʘʞʤʠʪʝ ʆʂ, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʦʟʜʘʪʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ɿʘʧʦʣʥʠʪʝ ʪʝʢʩʪʦʚʳʝ ʧʦʣʷ ʠ ʥʘʞʤʠʪʝ ʆʂ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠ. 

ɼʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʠʥ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ʇʈʀ ʋʊɽʈɽ ʇɸʈʆʃʗ ɸɼʄʀʅʀʉʊʈɸʊʆʈɸ ʇʆʃʔɿʆɺɸʊɽʃɽʁ 
ʇɸʈɸʄɽʊʈʓ ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀʗ ʇʆʃʔɿʆɺɸʊɽʃɽʁ ʅɽ 

ʄʆɻʋʊ ɹʓʊʔ ʀɿʄɽʅɽʅʓ. ʇʆʊʈɽɹʋɽʊʉʗ ʇʆʃʅɸʗ ʇʆɺʊʆʈʅɸʗ 
ʋʉʊɸʅʆɺʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ MAGELLAN. 

ʈɽʂʆʄɽʅɼʋɽʊʉʗ ʉʆɿɼɸʊʔ ʂɸʂ ʄʀʅʀʄʋʄ ɼɺʋʍ 
ɸɼʄʀʅʀʉʊʈɸʊʆʈʆɺ ʇʆʃʔɿʆɺɸʊɽʃɽʁ. 



 2.  ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan  

2023-07 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 27 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʥʘʧʨ. ʧʨʘʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ) ʩʤ. ʚ ʨʘʟʜʝʣʘʭ 9.4 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

(magellan Tracker) ʠ 9.5 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (magellan 

Standard) 

ʇʘʨʦʣʴ 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʘʨʦʣʴ (ʪʦʣʴʢʦ magellan Tracker) 

ʇʨʠ ʧʝʨʚʦʤ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʠʟʤʝʥʠʪʴ ʧʘʨʦʣʴ, 

ʥʘʟʥʘʯʝʥʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ.  

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʀʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʇʘʨʦʣʷ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʆʂ, 

ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʘʨʦʣʴ ʜʝʡʩʪʚʠʪʝʣʝʥ ʪʦʣʴʢʦ ʦʜʠʥ 

ʨʘʟ. ɺʳ ʜʦʣʞʥʳ ʠʟʤʝʥʠʪʴ ʧʘʨʦʣʴ!è. ʅʘʞʤʠʪʝ ʆʂ. ʆʢʥʦ ʀʟʤʝʥʝʥʠʝ ʧʘʨʦʣʷ 

ʚʳʥʫʞʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʟʤʝʥʠʪʴ ʧʘʨʦʣʴ. 

ʀʩʪʝʯʝʥʠʝ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʧʘʨʦʣʷ (ʪʦʣʴʢʦ magellan Tracker) 

ʇʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʪ ʩʦʦʙʱʝʥʠʝ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʩʪʠ ʥʦʚʳʡ ʧʘʨʦʣʴ. 

ʉʤ. ʨʘʟʜʝʣ 9.4.4 ʇʘʨʘʤʝʪʨʳ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ 

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ ʙʫʜʝʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʢʘʞʜʦʤ ʥʦʚʦʤ ʟʘʧʫʩʢʝ 

ʧʨʠʣʦʞʝʥʠʷ magellan.  

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʇʦʣʝ ʚʚʦʜʘ ʀʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ɺʚʝʜʠʪʝ ɺʘʰ ID ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʇʦʣʝ ʚʚʦʜʘ ʇʘʨʦʣʴ ɺʚʝʜʠʪʝ ɺʘʰ ʇʘʨʦʣʴ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɺʭʦʜ, ʯʪʦʙʳ ʚʦʡʪʠ ʠʣʠ ʢʥʦʧʢʫ ʆʪʤʝʥʘ, ʯʪʦʙʳ ʦʪʤʝʥʠʪʴ 

ʚʭʦʜ ʚ magellan.   

ɹʣʦʢʠʨʦʚʢʘ ʧʨʠʣʦʞʝʥʠʷ 

ɽʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʝʢʦʪʦʨʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ 

(ʥʘʟʥʘʯʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʦʣʴʢʦ magellan Tracker), ʦʥʦ ʙʫʜʝʪ 

ʙʣʦʢʠʨʦʚʘʥʦ. ʏʪʦʙʳ ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʥʫʞʥʦ ʚʚʝʩʪʠ ʧʘʨʦʣʴ. 

  



2.  ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan  
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2.4 ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘ 

2.4.1 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʧʨʠʙʦʨʘʤ SUNRISE 

ʇʨʠʩʦʝʜʠʥʠʪʝ ʧʨʠʙʦʨ ʢ ʢʦʤʧʴʶʪʝʨʫ ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʙʦʨʘ ʠ ʚʢʣʶʯʠʪʝ ʧʨʠʙʦʨ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʟʘʧʫʩʪʠʪʴ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan. 

ʇʝʨʚʳʡ ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan 

ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʧʦʨʪʘ: 

 

ʇʨʠʙʦʨ ɺʳʙʝʨʠʪʝ ʧʦʜʢʣʶʯʝʥʥʳʡ ʧʨʠʙʦʨ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ 

ʠʣʠ ʚʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ ʇʦʠʩʢ ʣʶʙʦʛʦ ʧʨʠʙʦʨʘ. 

ʇʦʨʪ ɺʳʙʝʨʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʠʟ 

ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ ʠʣʠ ʚʳʙʝʨʠʪʝ ʇʦʠʩʢ ʣʶʙʦʛʦ 

ʧʦʨʪʘ ʠ ʥʘʞʤʠʪʝ ʆʂ.  

ɿʘʤʝʥʘ ʧʨʠʙʦʨʘ 

ʂʣʠʢʥʠʪʝ ʧʦ ʟʥʘʯʢʫ ɼʦʧʦʣʥʠʪʝʣʴʥʦ  ʚ ʩʧʠʩʢʝ ʤʘʩʪʝʨʦʚ ʠ ʋʧʨʘʚʣʝʥʠʝ 

ʧʨʠʙʦʨʦʤ ʚ ʩʧʠʩʢʝ ɼʦʧʦʣʥʠʪʝʣʴʥʦ. ʏʪʦʙʳ ʧʦʜʢʣʶʯʠʪʴ ʧʨʠʙʦʨ ʠʣʠ 

ʟʘʤʝʥʠʪʴ ʫʞʝ ʧʦʜʢʣʶʯʝʥʥʳʡ, ʚʳʙʝʨʠʪʝ ɿʘʤʝʥʠʪʴ ʧʨʠʙʦʨ ʠʟ ʅʘʩʪʨʦʡʢʘ ʠ 

ʉʝʨʚʠʩ. 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʨʝʞʠʤ 

ɽʩʣʠ ʥʝ ʧʦʜʢʣʶʯʝʥ ʥʠ ʦʜʠʥ ʧʨʠʙʦʨ, ʚ ʛʨʫʧʧʝ ʇʨʠʙʦʨ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ 

ʩʧʠʩʢʝ ʚʳʙʝʨʠʪʝ ʩʠʤʫʣʷʮʠʶ ʧʨʠʙʦʨʘ, ʘ ʚ ʛʨʫʧʧʝ ʇʦʨʪ ʚʳʙʝʨʠʪʝ ɼʝʤʦ-

ʨʝʞʠʤ ʠ ʥʘʞʤʠʪʝ ʆʂ. ʊʝʧʝʨʴ magellan ʚ ʜʝʤʦ-ʨʝʞʠʤʝ. 

 

ʇʫʥʢʪ ɼʝʤʦ-ʨʝʞʠʤ ʨʘʟʨʝʰʝʥ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʚʳʙʨʘʥ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. 

ɺ ʜʝʤʦ-ʨʝʞʠʤʝ ʚʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʚʩʝʭ ʬʫʥʢʮʠʡ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. 



 2.  ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan  
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2.4.2 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʧʨʠʙʦʨʘʤ INFINITE F50 

ʇʝʨʚʳʡ ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan 

ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ magellan ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʧʦʨʪʘ: 

 

ɺʳʙʝʨʠʪʝ INFINITE F50 ʚ ʛʨʫʧʧʝ ʇʨʠʙʦʨ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɺʳʙʦʨ ʧʦʨʪʘ. 

ʅʘʞʤʠʪʝ OK ʜʣʷ ʚʦʟʚʨʘʪʘ ʚ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʦʜʢʣʶʯʠʪʴʩʷ ʢ ʧʨʠʙʦʨʫ. 

 

ɺʳʙʝʨʠʪʝ ʧʨʠʙʦʨ ʠ ʥʘʞʤʠʪʝ OK.  



2.  ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan  
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ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʨʝʞʠʤ 

ɽʩʣʠ ʥʝ ʧʦʜʢʣʶʯʝʥ ʥʠ ʦʜʠʥ ʧʨʠʙʦʨ, ʚʳʙʝʨʠʪʝ ʩʠʤʫʣʠʨʫʝʤʳʡ ʧʨʠʙʦʨ ʠʟ 

ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ  ʚ ʛʨʫʧʧʝ ʇʨʠʙʦʨ  ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɺʳʙʦʨ ʧʦʨʪʘ  

ʠ ʥʘʞʤʠʪʝ OK. 

 

ɺ ʜʝʤʦ-ʨʝʞʠʤʝ ʫʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʇʦʢʘʟʘʪʴ ʩʠʤʫʣʷʪʦʨʳ ʧʨʠʙʦʨʦʚ, 

ʚʳʙʝʨʠʪʝ ʧʨʠʙʦʨ ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ, ʱʝʣʢʥʠʪʝ ʧʦ ʠʤʝʥʠ ʧʨʠʙʦʨʘ 

ʠ ʥʘʞʤʠʪʝ OK. 

2.4.3 ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʟ 

ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʨʘʙʦʪʳ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ magellan ʥʝ ʙʫʜʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ 

ʚʨʝʤʝʥʠ, ʬʫʥʢʮʠʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʝʯʘʪʠ ʙʫʜʫʪ ʦʪʢʣʶʯʝʥʳ. 

ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʤʘʩʪʝʨʘ ʈʝʛʠʩʪʨʘʮʠʷ magellan. ɽʩʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

magellan ʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, ʜʘʥʥʳʡ ʤʘʩʪʝʨ ʙʫʜʝʪ ʟʘʧʫʩʢʘʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ.  

ʄʘʩʪʝʨ ʈʝʛʠʩʪʨʘʮʠʷ magellan ʤʦʞʥʦ ʪʘʢʞʝ ʦʪʢʨʳʪʴ ʩ ʧʦʤʦʱʴʶ ʟʥʘʯʢʘ 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʩʪʘʨʪʦʚʦʤ ʦʢʥʝ ʩʧʠʩʢʘ ʤʘʩʪʝʨʦʚ. (ɼʦʧʦʣʥʠʪʝʣʴʥʦ ­ ʆ 

ʧʨʦʛʨʘʤʤʝ magellan ­ ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ). 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʪʨʝʙʫʶʪʩʷ ʩʝʨʠʡʥʳʡ 

ʥʦʤʝʨ magellan, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʢʦʤʧʴʶʪʝʨʘ (HUID) ʠ 

ʥʦʤʝʨ ʣʠʮʝʥʟʠʠ. 

ɽʩʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan:  

1. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʣʦ ʢʫʧʣʝʥʦ. ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʙʳʣ ʚ 

ʢʦʤʧʣʝʢʪʝ ʩ ʧʨʦʛʨʘʤʤʦʡ. 



 2.  ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan  
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ɺʚʝʜʠʪʝ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʈʝʛʠʩʪʨʘʮʠʷ magellan ʠ 

ʟʘʧʦʣʥʠʪʝ ʨʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʬʦʨʤʫ, ʯʪʦʙʳ ʦʪʧʨʘʚʠʪʴ ʟʘʧʨʦʩ ʥʘ ʥʦʤʝʨ 

ʣʠʮʝʥʟʠʠ. ɿʘʧʦʣʥʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʘʷ ʬʦʨʤʘ ʚʤʝʩʪʝ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʥʦʤʝʨʦʤ HUID ʙʫʜʝʪ ʦʪʦʩʣʘʥʘ ʚ Tecan Austria. ʅʦʤʝʨ HUID ʛʝʥʝʨʠʨʫʝʪʩʷ 

ʧʨʦʛʨʘʤʤʦʡ ʠ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʨʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʬʦʨʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʆʥ 

ʩʚʷʟʘʥ ʩ ʥʦʤʝʨʦʤ ʩʠʩʪʝʤʥʦʛʦ ʜʠʩʢʘ Windows. 

ʇʦʣʫʯʠʚ ʥʦʤʝʨ ʣʠʮʝʥʟʠʠ, ɺʳ ʜʦʣʞʥʳ ʩʥʦʚʘ ʟʘʧʫʩʪʠʪʴ ʤʘʩʪʝʨ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 

ʚʚʝʩʪʠ ʥʦʤʝʨ. ʄʘʩʪʝʨ ʈʝʛʠʩʪʨʘʮʠʷ magellan ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʦʤʝʨ 

ʣʠʮʝʥʟʠʠ ʠ ʚʳʚʦʜʠʪ ʩʚʦʜʢʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ɻʦʪʦʚʦ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʨʝʛʠʩʪʨʘʮʠʠ. ʌʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ magellan, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʜʦʩʪʫʧʥʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

2. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʣʦ ʧʨʠʦʙʨʝʪʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʜʝʤʦ-ʚʝʨʩʠʠ 

ʚʤʝʩʪʝ ʩ ʧʨʠʙʦʨʦʤ. ʈʝʛʠʩʪʨʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʧʦʟʞʝ 

(ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʦʪʩʫʪʩʪʚʫʝʪ). 

ʏʪʦʙʳ ʧʨʠʦʙʨʝʩʪʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʠ ʧʦʣʫʯʠʪʴ 

ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʚʳʙʝʨʠʪʝ ʦʧʮʠʶ ɿʘʢʘʟʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

Magellan ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʡ ʣʠʮʝʥʟʠʠ ʠ ʧʨʦʡʪʠ ʧʨʦʮʝʜʫʨʫ 

ʨʝʛʠʩʪʨʘʮʠʠ ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ.  

 

ʇʨʠʤʝʯʘʥʠʝ 

ʉʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʚʳʧʦʣʥʷʶʱʠʡ 

ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢʞʝ ʠʤʝʣ ʧʨʘʚʘ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʘʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ.  

2.4.4 ʄʘʩʪʝʨ ʨʝʛʠʩʪʨʘʮʠʠ 

ʄʘʩʪʝʨ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɼʦʙʨʦ ʧʦʞʘʣʦʚʘʪʴ! ʩ 

ʢʨʘʪʢʠʤ ʦʧʠʩʘʥʠʝʤ ʤʘʩʪʝʨʘ. ʅʘʞʤʠʪʝ ɼʘʣʝʝ, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ. 

ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʠ ʥʦʤʝʨ ʣʠʮʝʥʟʠʠ 

ɿʘʢʘʟ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ magellan 

ʏʪʦʙʳ ʧʨʠʦʙʨʝʩʪʠ magellan ʠ ʧʦʣʫʯʠʪʴ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʚʳʙʝʨʠʪʝ 

ʧʘʨʘʤʝʪʨ ɿʘʢʘʟʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʝʡʩʪʚʫʶʱʝʡ ʣʠʮʝʥʟʠʠ. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʈʝʛʠʩʪʨʘʮʠʷ magellan (ʩʤ. ʛʣʘʚʫ 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʘʷ ʬʦʨʤʘ ʥʠʞʝ). 



2.  ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan  
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ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʫʞʝ ʧʨʠʦʙʨʝʪʝʥʦ 

ɺʳʙʝʨʠʪʝ ɺʚʝʜʠʪʝ ɺʘʰ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ magellan . ɺʚʝʜʠʪʝ ʩʝʨʠʡʥʳʡ 

ʥʦʤʝʨ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʧʘʢʝʪʝ magellan. 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʥʘʞʤʠʪʝ Next. ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʃʠʮʝʥʟʠʦʥʥʳʡ ʥʦʤʝʨ. 

 

ʋ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʧʝʨʚʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʜʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʝʱʝ ʥʝʪ ʥʦʤʝʨʘ ʣʠʮʝʥʟʠʠ. ʆʥʠ ʜʦʣʞʥʳ ʚʳʙʨʘʪʴ ʧʫʥʢʪ 

ɿʘʧʨʦʩʠʪʝ ʥʦʤʝʨʘ ʣʠʮʝʥʟʠʠ, ʪ.ʢ. ɺʳ ʝʝ ʥʝ ʧʦʣʫʯʠʣʠ. ʅʘʞʤʠʪʝ Next, 

ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʈʝʛʠʩʪʨʘʮʠʷ magellan. 



 2.  ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan  
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ʈʝʛʠʩʪʨʘʮʠʦʥʥʘʷ ʬʦʨʤʘ 

ɿʘʧʦʣʥʠʪʝ ʨʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʬʦʨʤʫ. ʇʦʣʷ ʩʦ ʟʚʝʟʜʦʯʢʘʤʠ ʷʚʣʷʶʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ. 

 

ʅʘʞʤʠʪʝ Next, ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ. ɺʥʠʤʘʪʝʣʴʥʦ 

ʧʨʦʯʠʪʘʡʪʝ ʝʛʦ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʨʠʥʠʤʘʶ. 

ʅʘʞʤʠʪʝ Next, ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ. 

 

ʅʘʞʤʠʪʝ E-Mail ʬʦʨʤʘé, ʯʪʦʙʳ ʦʪʧʨʘʚʠʪʴ ʜʘʥʥʳʝ ʥʘ ɺʘʰ ʢʦʤʧʴʶʪʝʨ 

ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʦʛʨʘʤʤʫ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʠʣʠ ʌʦʨʤʘ 

ʧʝʯʘʪʠ... ʜʣʷ ʨʘʩʧʝʯʘʪʢʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʡ ʬʦʨʤʳ ʩ ʮʝʣʴʶ ʦʪʧʨʘʚʢʠ ʚ Tecan 

ʧʦ ʬʘʢʩʫ ʠʣʠ ʧʦʯʪʝ. ʅʘʞʤʠʪʝ ʇʦʢʘʟʘʪʴ ʬʦʨʤʫ..., ʯʪʦʙʳ ʦʪʢʨʳʪʴ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʬʦʨʤʫ ʚ ʧʨʦʛʨʘʤʤʝ WordPad ʠʣʠ ɹʣʦʢʥʦʪ. ɺ ʪʝʯʝʥʠʝ 

24 ʯʘʩʦʚ ʚʳ ʧʦʣʫʯʠʪʝ ʥʦʤʝʨ ʣʠʮʝʥʟʠʠ. 
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ɿʘʚʝʨʰʝʥʠʝ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʥʦʤʝʨʘ ʣʠʮʝʥʟʠʠ Tecan ʧʦʚʪʦʨʠʪʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʰʘʛʠ ʠ 

ʚʩʪʘʚʴʪʝ ʥʦʤʝʨ ʣʠʮʝʥʟʠʠ. ʅʘʞʤʠʪʝ Next. ʄʘʩʪʝʨ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʦʤʝʨ ʣʠʮʝʥʟʠʠ ʠ ʚʳʚʦʜʠʪ ʩʚʦʜʢʫ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝ. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɻʦʪʦʚʦ; ʤʘʩʪʝʨ ʈʝʛʠʩʪʨʘʮʠʷ magellan ʟʘʢʨʦʝʪʩʷ, ʠ ʚʩʝ 

ʬʫʥʢʮʠʠ magellan ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʧʦʣʴʟʦʚʘʪʝʣʶ. 
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3. ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʘ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʧʠʩʦʢ 

ʤʘʩʪʝʨʦʚ, ʯʪʦʙʳ ʧʦʷʚʠʣʦʩʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʧʨʠʙʦʨʘ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʨʘʟʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʠʙʦʨʦʚ, ʥʘʩʪʨʦʝʢ ʠ ʩʝʨʚʠʩʦʚ. 

3.1 ʇʘʨʘʤʝʪʨʳ ʧʨʠʙʦʨʘ 

3.1.1 ʇʝʨʝʤʝʱʝʥʠʷé 

ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʝʨʝʤʝʱʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʢʘʨʝʪʢʠ ʠ ʢʘʨʪʨʠʜʞʘ ʬʠʣʴʪʨʘ. 

3.1.2 ʈʝʛʫʣʠʨʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ɼʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʚ ʧʨʠʙʦʨʘʭ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤʦʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʥʫʪʨʠ ʨʠʜʝʨʘ.  

ɼʘʥʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʤʦʞʥʦ ʪʘʢʞʝ ʦʪʢʨʳʪʴ ʠʟ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɿʘʧʫʩʢ 

ʠʟʤʝʨʝʥʠʷ. (ʉʤ. ʨʘʟʜʝʣ 6.5 ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ ʩ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤ ʠʣʠ 

ʠʟʙʨʘʥʥʳʤ ʤʝʪʦʜʦʤ). 

 

ʊʝʢʫʱʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ. ʅʘʞʤʠʪʝ ʆʙʥʦʚʠʪʴ, ʯʪʦʙʳ 

ʦʙʥʦʚʠʪʴ ʪʝʢʫʱʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. 

ɿʘʜʘʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ 

ʏʪʦʙʳ ʥʘʯʘʪʴ ʠʣʠ ʧʨʝʢʨʘʪʠʪʴ ʨʝʛʫʣʠʨʦʚʢʫ ʪʝʤʧʝʨʘʪʫʨʳ 

ʫʩʪʘʥʦʚʠʪʝ ʠʣʠ ʩʥʠʤʠʪʝ ʬʣʘʞʦʢ ʠ ʚʚʝʜʠʪʝ ʞʝʣʘʝʤʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ. ʅʘʞʤʠʪʝ ʇʨʠʤʝʥʠʪʴ,  

ʯʪʦʙʳ ʩʦʦʙʱʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʙʦʨʫ ʠ ʆʂ, ʯʪʦʙʳ 

ʟʘʢʨʳʪʴ ʦʢʥʦ. 



3.  ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʘ  

36 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 2023-07 

3.2 ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʠ ʩʝʨʚʠʩʘ 

3.2.1 ɿʘʤʝʥʘ ʧʨʠʙʦʨʘ 

ɺ ʛʨʫʧʧʝ ʅʘʩʪʨʦʡʢʘ ʠ ʩʝʨʚʠʩ ʥʘʞʤʠʪʝ ɿʘʤʝʥʘ ʧʨʠʙʦʨʘ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʧʦʨʪʘ. 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

magellan ʢ ʧʨʠʙʦʨʫ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʚ ʨʘʟʜʝʣʝ 2.4 ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʉʣʝʜʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʙʠʨʘʪʴ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʚʩʷʢʠ ʨʘʟ, ʢʦʛʜʘ  

ɺʳ ʧʦʜʢʣʶʯʘʝʪʝ ʢ ɺʘʰʝʤʫ ʢʦʤʧʴʶʪʝʨʫ ʜʨʫʛʦʡ ʧʨʠʙʦʨ ʠʣʠ 

ʠʟʤʝʥʷʝʪʝ ʧʘʨʘʤʝʪʨʳ ʠʥʪʝʨʬʝʡʩʘ. ʅʘʩʪʨʦʡʢʠ ʙʫʜʫʪ ʟʘʛʨʫʞʝʥʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʷ. 

3.2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʩʩʝʪ ʬʠʣʴʪʨʦʚ 

ʂʘʩʩʝʪʳ ʬʠʣʴʪʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ. ʉʤ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʣʘʚʳ ʚ ʠʥʩʪʨʫʤʝʥʪʝ çʀʥʩʪʨʫʢʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶè. 
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3.3 Log-ʬʘʡʣʳ 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʩʦʟʜʘʶʪʩʷ log-

ʬʘʡʣʳ. ɺ log-ʬʘʡʣʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʧʨʠʙʦʨʦʤ ʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʈʘʩʧʦʣʘʛʘʶʪʩʷ ʦʥʠ ʚ ʩʣʝʜʫʶʱʠʭ ʤʝʩʪʘʭ: 

¶ Log-ʬʘʡʣʳ magellan (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

magellan):  

Windows 10: 

C:\Users\Public\Documents\Tecan\LogFiles\ 

¶ ʇʦʜʙʦʨʢʘ ʥʝʦʙʭʦʜʠʤʳʭ log-ʬʘʡʣʦʚ 

Log-ʬʘʡʣʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʚ ʢʘʯʝʩʪʚʝ zip-ʘʨʭʠʚʘ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʉʦʭʨʘʥʠʪʴ Log-ʬʘʡʣʳ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʆʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ 

(ɼʦʧʦʣʥʠʪʝʣʴʥʦ --> ʆʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ). ʇʦʩʣʝ ʵʪʦʛʦ zip-ʘʨʭʠʚʫ ʦʩʪʘʝʪʩʷ 

ʜʘʪʴ ʠʤʷ ʠ ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʚ ʥʘʟʥʘʯʝʥʥʦʡ ɺʘʤʠ ʧʘʧʢʝ. ʅʘ ʩʣʫʯʘʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʶʙʳʭ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʷ ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ magellan, ʜʘʥʥʳʡ ʘʨʭʠʚ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʚʩʝʭ ʣʫʥʦʢ, 

ʦʰʠʙʢʠ ʩʪʘʪʫʩʘ (ʥʘʧʨ. ʧʝʨʝʛʨʫʟʢʘ, ʩʣʘʙʳʡ ʥʘʢʘʣ ʣʘʤʧʳ) ʠʣʠ ʚʳʯʠʩʣʝʥʠʡ 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʣʘʥ ʚ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ ʧʦ ʘʜʨʝʩ ʚʘʰʝʡ ʤʝʩʪʥʦʡ 

ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʤ. ʚ ʨʘʟʜʝʣʝ 9.2 ʆʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ 

ï ʉʦʭʨʘʥʝʥʠʝ log-ʬʘʡʣʦʚ. 

¶ Log-ʬʘʡʣʳ ʩʝʨʠʠ Infinite (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ magellan ʠ ʧʨʠʙʦʨʘʤʠ ʩʝʨʠʠ Infinite):  

C:\Documents and Settings\All Users\Documents\Tecan\LogFiles\magellan\V 

x.y 

ʌʘʡʣʳ ʞʫʨʥʘʣʘ INFINITE F50 (ʩʚʷʟʴ ʤʝʞʜʫ magellan ʠ ʧʨʠʙʦʨʦʤ 

INFINITE F50):  

Windows 10: 

C:\Users\Public\Documents\Tecan\LogFiles\Magellan\V x.y\Instrument Serial 

Number 

¶ Log-ʬʘʡʣʳ Rdr.OLE (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

magellan ʠ ʧʨʠʙʦʨʘʤʠ Rdr.OLE) ʧʦ ʫʤʦʣʯʘʥʠʶ:  

C:\Documents and Settings\CurrentUser\Local Settings\Temp 

ʌʘʡʣʳ ʞʫʨʥʘʣʘ SUNRISE (RdrOle.log; ʩʚʷʟʴ ʤʝʞʜʫ magellan ʠ ʧʨʠʙʦʨʦʤ 

SUNRISE):  

Windows 10: 

C:\Users\CurrentUser\AppData\Local\Temp 
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4. ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ 

4.1 ɺʚʝʜʝʥʠʝ 

ʉ ʧʦʤʦʱʴʶ ʄʘʩʪʝʨʘ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ʤʦʞʥʦ: 

¶ ʉʦʟʜʘʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜʳ, 

¶ ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʠ ʦʮʝʥʢʠ, 

¶ ʆʧʨʝʜʝʣʷʪʴ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ, 

¶ ɺʳʙʠʨʘʪʴ ʬʦʨʤʘʪ ʨʘʩʧʝʯʘʪʳʚʘʝʤʦʛʦ ʦʪʯʝʪʘ 

¶ ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ 

ɺ ʦʢʥʝ ʧʨʠʚʝʪʩʪʚʠʷ ʤʘʩʪʝʨʘ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ʥʘʞʤʠʪʝ 

ɼʘʣʝʝ. ɺ ʩʣʝʜʫʶʱʝʤ ʦʢʥʝ ʚʳʙʝʨʠʪʝ: 

¶ ʉʦʟʜʘʪʴ ʥʦʚʳʡ, ʝʩʣʠ ɺʳ ʭʦʪʠʪʝ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʤʝʪʦʜ ʠʣʠ 

¶ ʀʟʤʝʥʠʪʴ, ʝʩʣʠ ɺʳ ʭʦʪʠʪʝ ʠʟʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʝʪʦʜ.  

ɺ ʦʢʥʝ ʆʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʠʟʤʝʨʝʥʠʷ. ʅʘʞʤʠʪʝ ɿʘʜʘʪʴ ʦʮʝʥʢʫ, ʯʪʦʙʳ ʟʘʜʘʪʴ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ, 

ʧʘʨʘʤʝʪʨʳ ʦʮʝʥʢʠ, ʧʝʯʘʪʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ɺ 

ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʤʘʩʪʝʨʘ ʥʦʚʳʡ ʠʣʠ ʠʟʤʝʥʝʥʥʳʡ ʤʝʪʦʜ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥ 

ʢʘʢ .mth ʬʘʡʣ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɼʣʷ ʧʦʰʘʛʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʩʦʟʜʘʪʴ ʤʝʪʦʜ, ʩʤ.  

12 ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ.  

ʆʢʥʦ ʚʳʙʦʨʘ ʬʘʡʣʘ 

ɺ ʩʧʠʩʢʝ ʤʘʩʪʝʨʦʚ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ. 

ʅʘʞʤʠʪʝ ɼʘʣʝʝ ʚ ʦʢʥʝ ʧʨʠʚʝʪʩʪʚʠʷ ʤʘʩʪʝʨʘ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʤʝʪʦʜ. ʇʦʷʚʠʪʩʷ ʦʢʥʦ, ʩʦʜʝʨʞʘʱʝʝ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʂʥʦʧʢʘ ʉʦʟʜʘʪʴ 

ʥʦʚʳʡ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʉʦʟʜʘʪʴ ʥʦʚʳʡ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 

ʥʦʚʳʡ ʤʝʪʦʜ. 

ʂʥʦʧʢʘ ʀʟʤʝʥʠʪʴ ʏʪʦʙʳ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʝʪʦʜ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ.  

ʇʦʣʝ ʩʦ ʩʧʠʩʢʦʤ 

ʇʦʢʘʟʘʪʴ 

ɺ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ ʇʦʢʘʟʘʪʴ ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ 

ʬʠʣʴʪʨ ʬʘʡʣʦʚ, ʯʪʦʙʳ ʦʪʦʙʨʘʞʘʣʠʩʴ ʪʦʣʴʢʦ ʤʝʪʦʜʳ, 

ʦʪʚʝʯʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ:  

¶ ɺʩʝ ʬʘʡʣʳ 

¶ ʌʘʡʣʳ ʪʦʣʴʢʦ ʵʪʦʛʦ ʧʨʠʙʦʨʘ 

¶ ʄʦʠ ʬʘʡʣʳ: ɼʘʥʥʘʷ ʦʧʮʠʷ ʜʦʩʪʫʧʥʘ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʘʢʪʠʚʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʘ ʚ magellan 

Tracker). 

¶ ʇʦʜʧʠʩʘʥʥʳʝ ʬʘʡʣʳ: ʦʧʮʠʷ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʚ 

magellan Tracker. 

¶ ʌʘʡʣʳ ʧʨʠʤʝʨʦʚ: ʪʦʣʴʢʦ ʝʩʣʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ. 



4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ʉʧʠʩʦʢ ʠʤy ʥ 

ʬʘʡʣʦʚ 

ɺʳʙʝʨʠʪʝ ʠʟ ʩʧʠʩʢʘ ʠʤʝʥ ʬʘʡʣʦʚ ʤʝʪʦʜ, 

ʧʦʜʣʝʞʘʱʠʡ ʠʟʤʝʥʝʥʠʶ.  

ʇʦʣʝ ʂʦʤʤʝʥʪʘʨʠʠ ʚʦʟʣʝ ʢʘʞʜʦʛʦ ʬʘʡʣʘ ʩʦʜʝʨʞʠʪ, 

ʝʩʣʠ ʟʘʧʦʣʥʝʥʦ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʘ. 

ɹʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʚʩʝ ʤʝʪʦʜʳ, ʭʨʘʥʷʱʠʝʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʦʤ ʢʘʪʘʣʦʛʝ (ʩʤ. ʨʘʟʜʝʣ 9.3 ʇʘʨʘʤʝʪʨʳ). 

ʂʥʦʧʢʘ ʇʨʝʜʚ. 

ʧʨʦʩʤʦʪʨ ʧʝʯʘʪʠ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʨʝʜʚ. ʧʨʦʩʤʦʪʨ ʧʝʯʘʪʠ, ʯʪʦʙʳ 

ʦʪʢʨʳʪʴ ʦʢʥʦ ʇʨʝʜʚ. ʧʨʦʩʤʦʪʨ ʧʝʯʘʪʠ, ʚ ʢʦʪʦʨʦʤ 

ʦʪʦʙʨʘʞʝʥʳ ʥʘʩʪʨʦʡʢʠ ʚʳʜʝʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʧʫʱʝʥ ʧʨʦʮʝʩʩ ʧʝʯʘʪʠ. 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʧʦʜʢʣʶʯʝʥ ʧʨʠʙʦʨ SUNRISE, ʥʦ ʚʳʙʨʘʥ ʤʝʪʦʜ INFINITE F50, 

ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠʙʦʨʘ: 

Å ʇʦʜʢʣʶʯʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʠʙʦʨ 

4.2 ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ 

ɺ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ, ʚʢʣʶʯʘʷ ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʷ, ʜʣʠʥʫ ʚʦʣʥʳ, ʨʝʞʠʤ 

ʩʯʠʪʳʚʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʪ.ʜ., ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʧʨʠʙʦʨʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʧʨʠʙʦʨʫ INFINITE F50 ʩʤ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

i-control. 

4.2.1 ʊʠʧʳ ʠʟʤʝʨʝʥʠʡ - SUNRISE 

ʅʘʞʤʠʪʝ ʉʜʝʣʘʡʪʝ ɺʘʰ ʚʳʙʦʨ, ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʊʠʧ 

ʠʟʤʝʨʝʥʠʷ: 

 

ɺʳʙʝʨʠʪʝ ʪʠʧ ʠʟʤʝʨʝʥʠʷ ʚ ʩʧʠʩʢʝ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ. 
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ɺ ʦʢʥʝ ʊʠʧ ʠʟʤʝʨʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʧʨʠʙʦʨʘ): 

ɻʨʫʧʧʘ 

ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʊʠʧ 

ʠʟʤʝʨʝʥʠʷ 

¶ ɺʳʙʝʨʠʪʝ ʀʟʤʝʨʝʥʠʝ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ. 

¶ ɺʳʙʝʨʠʪʝ ʂʠʥʝʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʘ 

ʧʣʘʥʰʝʪʝ ʯʝʨʝʟ ʟʘʜʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ. 

¶ ɺʳʙʝʨʠʪʝ ʀʟʤʝʨʝʥʠʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʤʝʪʢʘʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʅʘʞʤʠʪʝ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ...  ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨ 

ʠʟʤʝʨʝʥʠʷ. 

4.2.2 ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ - SUNRISE 

ɺʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʳʡ ʊʠʧ ʠʟʤʝʨʝʥʠʷ ʠ ʥʘʞʤʠʪʝ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ... . 

ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʧʘʨʘʤʝʪʨʦʚ: 

¶ ʐʪʨʠʭ-ʢʦʜ, 

¶ ɼʣʠʥʳ ʚʦʣʥ, 

¶ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ (ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʷ), 

¶ ʂʠʥʝʪʠʢʘ, 

¶ ʊʝʤʧʝʨʘʪʫʨʘ ʠ 

¶ ɺʩʪʨʷʭʠʚʘʥʠʝ. 

ʅʘʞʤʠʪʝ OK ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʆʪʤʝʥʘ ʜʣʷ ʠʭ ʦʪʢʣʦʥʝʥʠʷ.  

ɺʠʜ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʜʦʩʪʫʧʥʳʭ ʚʢʣʘʜʦʢ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʧʨʠʙʦʨʘ ʠ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ 

ʠʟʤʝʨʝʥʠʷ. 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʧʨʠʙʦʨʫ Infinite ʩʤ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

i-control. 

ʀʟʤʝʨʝʥʠʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ 

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʪʠʧʘ ʠʟʤʝʨʝʥʠʷ ʚʳʙʨʘʥʦ ʠʟʤʝʨʝʥʠʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʤʝʪʢʘʤʠ, ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʨʝʥʠʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ.  

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʩʧʠʩʦʢ ʦʢʦʥ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʞʤʠʪʝ ʉʦʟʜʘʪʴ. ʆʪʢʨʦʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʦʚʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʠʟʤʝʨʝʥʠʷ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʥʘʙʦʨʦʚ  

ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʝʪʦʜʘ ʚʳʙʨʘʪʴ ʬʫʥʢʮʠʶ ʀʟʚʣʝʯʴ ʧʣʘʥʰʝʪ 

ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ, magellan ʦʪʢʨʦʝʪ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ, ʢʦʪʦʨʳʤ 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʜʨʫʛʠʝ ʞʠʜʢʦʩʪʠ ʚ ʧʣʘʥʰʝʪʝ ʠ ʧʨʦʜʦʣʞʠʪʴ 

ʠʟʤʝʨʝʥʠʝ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʟʤʝʨʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʙʝʟ 

ʦʩʪʘʥʦʚʢʠ. 

ʏʪʦʙʳ ʧʦʤʝʪʠʪʴ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʚ ʩʧʠʩʢʝ, ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ ʠʟʤʝʨʝʥʠʷ ʂʦʤʤʝʥʪʘʨʠʠ. 
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ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʨʝʥʠʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

 

ʉʧʠʩʦʢ ʄʝʪʢʘ ɺ ʩʧʠʩʢʝ ʀʟʤʝʨʝʥʠʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ 

ʧʝʨʝʯʠʩʣʝʥʳ ʧʦʩʪʨʦʯʥʦ. ɺ ʩʪʦʣʙʮʝ ˉ  ʫʢʘʟʳʚʘʝʪʩʷ 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ ʠʟʤʝʨʝʥʠʷ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʝʙʦʣʴʰʦʡ 

ʟʥʘʯʦʢ. ɺ ʩʪʦʣʙʮʝ ʄʝʪʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʚʦʙʦʜʥʦ 

ʚʳʙʠʨʘʝʤʦʝ ʥʘʟʚʘʥʠʝ (ʚ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ï 

ʚʢʣʘʜʢʘ ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ï ʂʦʤʤʝʥʪʘʨʠʠ ʢ 

ʜʘʥʥʦʤʫ ʠʟʤʝʨʝʥʠʶ). ɺ ʩʪʦʣʙʮʝ ʇʘʨʘʤʝʪʨʳ 

ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʘ ʩʚʦʜʢʘ ʚʳʙʨʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ. 

ʂʥʦʧʢʘ ʉʦʟʜʘʪʴ ʂʥʦʧʢʘ ʉʦʟʜʘʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʠʟʤʝʨʝʥʠʷ. ʆʪʢʨʦʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ. 

ɿʘʜʘʡʪʝ ʠʤʝʥʘ ʜʣʷ ʢʘʞʜʦʡ ʤʝʪʢʠ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʠʤʷ, ʟʘʧʠʩʘʥʥʦʝ ʚ ʧʦʣʝ ʢʦʤʤʝʥʪʘʨʠʷ ʚʢʣʘʜʢʠ ʆʙʱʠʝ 

ʧʘʨʘʤʝʪʨʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʚʝʜʝʥʳ ʚʩʝ ʧʘʨʘʤʝʪʨʳ. 

ʂʥʦʧʢʘ ʉʚʦʡʩʪʚʘ... ʂʥʦʧʢʘ ʉʚʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʚʳʜʝʣʝʥʥʦʡ ʤʝʪʢʠ ʚ ʩʧʠʩʢʝ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʠʟʤʝʥʝʥʠʷ. 

ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ (ʠʣʠ ʢʣʘʚʠʰʘ DEL) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ(ʦʚ) ʠʟʤʝʨʝʥʠʷ ʠʟ 

ʧʦʣʷ ʠʟʤʝʨʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ 

ʆʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʠʥʝʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʚ 

ʢʠʥʝʪʠʯʝʩʢʦʤ ʠʟʤʝʨʝʥʠʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ.  

ʀʥʪʝʨʚʘʣ ʆʧʨʝʜʝʣʷʝʪ ʢʠʥʝʪʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ ʠʣʠ ʧʘʫʟʫ ʤʝʞʜʫ 

ʤʝʪʢʘʤʠ (ʝʩʣʠ ʦʧʨʝʜʝʣʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʮʠʢʣ). 
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4.2.3 ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ - INFINITE F50 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʦʧʠʩʳʚʘʝʪʩʷ ʀʟʤʝʨʝʥʠʝ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʜʣʷ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʚʦ ʚʩʝʭ ʣʫʥʢʘʭ 96-ʣʫʥʦʯʥʦʛʦ ʤʠʢʨʦʧʣʘʥʰʝʪʘ. 

1. ɺʳʙʝʨʠʪʝ 96-ʣʫʥʦʯʥʳʡ ʤʠʢʨʦʧʣʘʥʰʝʪ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ 

ʆʧʠʩʘʥʠʝ ʧʣʘʥʰʝʪʘ. 

2. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʳʙʨʘʥʳ ʚʩʝ ʣʫʥʢʠ 96-ʣʫʥʦʯʥʦʛʦ 

ʤʠʢʨʦʧʣʘʥʰʝʪʘ. 

3. ɺʚʝʜʠʪʝ ʪʨʝʙʫʝʤʳʝ ʜʣʠʥʳ ʚʦʣʥ ʠʟʤʝʨʝʥʠʷ ʠ ʨʝʬʝʨʝʥʩʥʳʝ ʜʣʠʥʳ ʚʦʣʥ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʦʧʠʩʳʚʘʝʪʩʷ ʀʟʤʝʨʝʥʠʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ ʜʣʷ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ (A1:E7) 96-ʣʫʥʦʯʥʦʛʦ 

ʤʠʢʨʦʧʣʘʥʰʝʪʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʟʤʝʨʠʪʴ ʪʨʠ ʤʝʪʢʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ. 

1. ɺʳʙʝʨʠʪʝ 96-ʣʫʥʦʯʥʳʡ ʤʠʢʨʦʧʣʘʥʰʝʪ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ 

ʆʧʠʩʘʥʠʝ ʧʣʘʥʰʝʪʘ. 

2. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʳʙʨʘʥʳ ʚʩʝ ʣʫʥʢʠ 96-ʣʫʥʦʯʥʦʛʦ 

ʤʠʢʨʦʧʣʘʥʰʝʪʘ.  

ʅʘʞʤʠʪʝ  , ʯʪʦʙʳ ʨʘʟʚʝʨʥʫʪʴ ʵʣʝʤʝʥʪ ʏʘʩʪʴ ʧʣʘʥʰʝʪʘ. ɿʘʪʝʤ 

ʚʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʳʡ ʜʠʘʧʘʟʦʥ (A1:E7). 

3. ɺʚʝʜʠʪʝ ʪʨʝʙʫʝʤʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʠʟʤʝʨʝʥʠʷ. 

4. ɺʩʪʘʚʴʪʝ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘ ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠ 

ʚʚʝʜʠʪʝ ʜʣʷ ʥʠʭ ʜʣʠʥʳ ʚʦʣʥ ʠʟʤʝʨʝʥʠʷ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ  

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʦʧʠʩʳʚʘʝʪʩʷ ʢʠʥʝʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ 96-ʣʫʥʦʯʥʦʛʦ 

ʤʠʢʨʦʧʣʘʥʰʝʪʘ. 

1. ɺʳʙʝʨʠʪʝ 96-ʣʫʥʦʯʥʳʡ ʤʠʢʨʦʧʣʘʥʰʝʪ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ 

ʆʧʠʩʘʥʠʝ ʧʣʘʥʰʝʪʘ. 

2. ɺʩʪʘʚʴʪʝ ʧʨʦʛʨʘʤʤʥʳʡ ʵʣʝʤʝʥʪ ʂʠʥʝʪʠʯʝʩʢʠʡ ʮʠʢʣ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ 

çʏʘʩʪʴ ʧʣʘʥʰʝʪʘè ʠ çʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴè. 

3. ʎʠʢʣʳ/ʂʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ: 50 

4. ʂʠʥʝʪʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ (ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ): ʚʳʙʝʨʠʪʝ 

ʀʩʧʦʣʴʟʫʡʪʝ ʢʠʥʝʪʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ ʠ ʚʚʝʜʠʪʝ: 2 ʤʠʥʫʪʳ 30 ʩʝʢʫʥʜ. 

5. ɿʘʜʘʡʪʝ ʵʣʝʤʝʥʪ ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʧʫʪʝʤ ʚʚʦʜʘ ʪʨʝʙʫʝʤʦʡ ʜʣʠʥʳ 

ʚʦʣʥʳ ʠʟʤʝʨʝʥʠʷ. 
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4.3 ʆʧʨʝʜʝʣʝʥʠʝ ʦʮʝʥʢʠ 

4.3.1 ʆʙʟʦʨʥʦʝ ʦʢʥʦ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  

ɺ ʦʢʥʝ ɿʘʜʘʡʪʝ ʦʮʝʥʢʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʜʘʝʪ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ, ʥʘʩʪʨʘʠʚʘʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʳ, ʚʳʙʠʨʘʝʪ ʬʦʨʤʘʪ ʧʝʯʘʪʥʦʛʦ ʦʪʯʝʪʘ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʬʘʡʣʘʤʠ. 

 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʦʪʦʙʨʘʞʝʥʘ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʘʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʬʫʥʢʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʳʭ 

ʥʘʩʪʨʦʝʢ: 

ʂʥʦʧʢʘ ʆʪʤʝʥʠʪʴ ʅʘʞʤʠʪʝ ʆʪʤʝʥʠʪʴ, ʯʪʦʙʳ ʦʪʤʝʥʠʪʴ ʧʦʩʣʝʜʥʝʝ 

ʜʝʡʩʪʚʠʝ. 

ʂʥʦʧʢʘ ɺʦʟʚʨʘʪʠʪʴ ʅʘʞʤʠʪʝ ɺʦʟʚʨʘʪʠʪʴ, ʯʪʦʙʳ ʩʥʦʚʘ ʚʳʧʦʣʥʠʪʴ 

ʦʪʤʝʥʝʥʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʂʥʦʧʢʘ ɺʳʙʨʘʪʴ ʚʩʝ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʊʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʉʭʝʤʳ ʧʣʘʥʰʝʪʘ: ɹʫʜʫʪ 

ʚʳʙʨʘʥʳ ʚʩʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ. 

ʂʥʦʧʢʘ ʋʤʝʥʴʰʠʪʴ ʜʦ 

10% 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ 10%. 

ʂʥʦʧʢʘ ʋʚʝʣʠʯʠʪʴ ʜʦ 

100% 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ 100%. 

ʂʥʦʧʢʘ ʈʝʞʠʤ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʈʝʞʠʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, 

ʯʪʦʙʳ ʨʘʩʩʤʦʪʨʝʪʴ ʠʟʙʨʘʥʥʳʝ ʫʯʘʩʪʢʠ. ʂʣʠʢʥʠʪʝ 

ʤʳʰʴʶ ʠ ʧʝʨʝʪʘʩʢʠʚʘʡʪʝ ʨʘʤʢʫ ʥʘ ʥʫʞʥʳʝ 

ʫʯʘʩʪʢʠ ʩʭʝʤʳ. ʏʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʢ ʤʘʩʰʪʘʙʫ 

100%, ʜʦʩʪʘʪʦʯʥʦ ʢʣʠʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ. 



4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ʆʢʥʦ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʆʢʥʘ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʭʝʤʘ 

ʤʠʢʨʦʧʣʘʥʰʝʪʘ.  

ʉʦʟʜʘʚʘʷ ʥʦʚʳʡ ʤʝʪʦʜ, ʚʳʙʝʨʠʪʝ ʣʫʥʢʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ. ʂʘʞʜʘʷ ʣʫʥʢʘ 

ʚʳʙʠʨʘʝʪʩʷ ʱʝʣʯʢʦʤ ʤʳʰʠ. ʅʝʚʳʙʨʘʥʥʳʝ ʣʫʥʢʠ ʦʩʪʘʶʪʩʷ ʩʝʨʳʤʠ.  

ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʫʥʢʘʭ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʬʦʨʤʫʣʳ, ʚʳʙʨʘʥʥʳʝ ʚ ʇʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ (ʩʤ. ʥʠʞʝ ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʘʜʢʠ 

ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ). 

ʉʭʝʤʘ ʧʣʘʥʰʝʪʘ: ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ 

ʑʝʣʯʢʦʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦ ʣʫʥʢʝ ʥʘ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ ʚʳʟʳʚʘʝʪʩʷ 

ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʣʫʥʦʢ. ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ 

ʢʦʤʘʥʜʳ: 

ʄʝʥ ʁ ʆʧʠʩʘʥʠʝ 

ʉʚʦʜʢʘé ʃʶʙʦʡ ʚʠʜ ʧʣʘʥʰʝʪʘ. ʆʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʉʚʦʜʢʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʚʦʜʢʘé ʩʤ. ʛʣʘʚʫ 

7.4.18 ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʣʫʥʢʠ. 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʘʢʪʠʚʠʨʦʚʘʥ, ʝʩʣʠ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ 

ʥʘʟʥʘʯʝʥʘ ʩʭʝʤʘ. 

ɺʳʙʦʨ ʟʘʛʨʫʟʢʠ ʊʦʣʴʢʦ ʨʝʞʠʤ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ. ɽʩʣʠ ʣʫʥʢʘ ʠʣʠ 

ʦʙʣʘʩʪʴ ʧʣʘʥʰʝʪʘ ʤʘʨʢʠʨʦʚʘʥʘ, ʝʝ ʤʦʞʥʦ ʟʘʧʦʣʥʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ. ʅʘ ʩʭʝʤʝ 

ʧʣʘʥʰʝʪʘ ʦʪʦʙʨʘʟʷʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ʠ 

ʮʚʝʪʦʚʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ. 

ʋʜʘʣʝʥʠʝ 

ʚʳʜʝʣʝʥʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ 

ʊʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ: ʕʪʘ ʢʦʤʘʥʜʘ 

ʫʜʘʣʷʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ʠ ʮʚʝʪʦʚʳʝ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʚʳʙʨʘʥʥʳʭ ʣʫʥʦʢ, ʦʩʪʘʚʣʷʷ ʠʭ 

ʧʫʩʪʳʤʠ. 

ɺʳʙʨʘʪʴ ʚʩʝ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʥ

ʳʝ 

ʊʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ: ɹʫʜʫʪ ʚʳʙʨʘʥʳ 

ʚʩʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ. 

ʋʩʪ&ʘʥʦʚʠʪʴ/ʋʜʘ

ʣʠʪʴ 

ʧʩʝʚʜʦʥʠʤé 

ʊʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ: ʋʩʪʘʥʘʚʣʠʚʘʝʪ 

ʠʣʠ ʫʜʘʣʷʝʪ ʧʩʝʚʜʦʥʠʤʳ ʠʤʝʥ ʣʫʥʦʢ. 

ʉʤ. ʛʣʘʚʫ 4.3.2 ʉʭʝʤʘ ʤʝʪʦʜʘ: ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʩʭʝʤʫ 

ʧʣʘʥʰʝʪʘ - ʅʘʟʥʘʯʝʥʠʝ ʧʩʝʚʜʦʥʠʤʘ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʝ. 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʘʜʢʠ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ, 

ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʧʠʩʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠʟʤʝʨʝʥʠʷ ʠ ʪʠʧʘ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʨʠʜʝʨʘ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʬʫʥʢʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʥʝʜʦʩʪʫʧʥʳ ʠ ʧʦʪʦʤʫ ʩʢʨʳʪʳ. 

ʂʦʛʜʘ ʚʳʙʠʨʘʝʪʩʷ ʬʫʥʢʮʠʷ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʆʢʥʘ 

ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ ʚʦʟʥʠʢʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʣʘʥʰʝʪʘ ʠʣʠ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ɺʩʝ ʜʦʩʪʫʧʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʤʝʯʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʟʥʘʯʢʦʤ, ʢʘʢ ʪʦʣʴʢʦ 

ʦʥʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ. ɼʣʷ ʚʩʝʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʤʝʥʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 



 4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʘʜʢʠ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ ʉʭʝʤʘ 

ʤʝʪʦʜʦʚ 

¶ ʕʣʝʤʝʥʪ ʉʭʝʤʘ ʧʣʘʥʰʝʪʘ 

ʆʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʉʭʝʤʳ ʧʣʘʥʰʝʪʘ, ʦʪʦʙʨʘʞʘʶʱʝʝ 

ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ ʠ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʟʥʘʯʝʥʠʝ 

ʣʫʥʢʠ. 

¶ ʕʣʝʤʝʥʪ ʂʦʥʮʝʥʪʨʘʮʠʷ/ʨʘʟʚʝʜʝʥʠʝ/ʵʪʘʣʦʥʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ʆʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ/ʨʘʟʚʝʜʝʥʠʷ/ʵʪʘʣʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʦʪʦʙʨʘʞʘʶʱʝʝ ʨʘʟʚʝʜʝʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʣʠ 

ʵʪʘʣʦʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʡ ʣʫʥʢʠ. ʄʦʛʫʪ ʙʳʪʴ 

ʟʘʜʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʬʘʢʪʦʨʳ 

ʨʘʟʚʝʜʝʥʠʷ ʠ ʵʪʘʣʦʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʌʫʥʢʮʠʷ 

ɸʚʪʦʟʘʧʦʣʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʚʚʦʜʠʪʴ 

ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʣʫʯʘʝ ʟʘʢʦʥʦʤʝʨʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪʜʝʣʴʥʳʭ ʣʫʥʦʢ. 

ʇʨʝʢʘʣʴʢʫʣʷʮʠʷ ¶ ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩʧʝʢʪʨʘ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʜʣʠʥʳ ʚʦʣʥʳ 

ɻʨʫʧʧʘ 

ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ 

ʜʘʥʥʳʝ 

¶ ʕʣʝʤʝʥʪ ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. 

ʆʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʉʭʝʤʘ ʧʣʘʥʰʝʪʘ, 

ʦʪʦʙʨʘʞʘʶʱʝʝ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ ʠ ʧʦʣʝ ʚʚʦʜʘ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ɻʨʫʧʧʘ ʂʠʥʝʪʠʢʘ ¶ ʕʣʝʤʝʥʪ ʆʙʨʘʙʦʪʢʘ ʢʠʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʆʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ ʢʠʥʝʪʠʢʠ. 

ʄʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʦʮʝʥʢʘ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʢʠʥʝʪʠʢʠ. 

ʂʠʥʝʪʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

¶  ʕʣʝʤʝʥʪ ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ ʢʠʥʝʪʠʯʝʩʢʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʆʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʉʭʝʤʘ 

ʧʣʘʥʰʝʪʘ, ʦʪʦʙʨʘʞʘʶʱʝʝ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ ʠ ʧʦʣʝ 

ʚʚʦʜʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʙʨʘʥʳ ʪʦʣʴʢʦ ʢʠʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ). 

ɻʨʫʧʧʘ 

ʂʦʥʮʝʥʪʨʘʮʠʠ 

¶ ʕʣʝʤʝʥʪ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ. 

ʆʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ, ʚ 

ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʣʠʙʨʦʚʦʯʥʘʷ 

ʢʨʠʚʘʷ ʜʣʷ ʦʮʝʥʠʚʘʝʤʳʭ ʜʘʥʥʳʭ. 

ɻʨʫʧʧʘ ɼʘʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 

¶ ʕʣʝʤʝʥʪ ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʉʭʝʤʘ 

ʧʣʘʥʰʝʪʘ, ʦʪʦʙʨʘʞʘʶʱʝʝ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ ʠ ʧʦʣʝ 

ʚʚʦʜʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (ʪʦʣʴʢʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʙʨʘʥʳ ʜʣʷ ʚʚʦʜʘ). 

ɻʨʫʧʧʘ ʆʮʝʥʢʘ 

ʜʘʥʥʳʭ 

¶ ʕʣʝʤʝʥʪ ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

¶ ʕʣʝʤʝʥʪ ʇʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ. 

ʆʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʆʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʯʥʳʝ 

ʟʥʘʯʝʥʠ.̫ ʄʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʝʣʳ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ (ʩʢʨʠʥʠʥʛʘ). 

ʆʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʇʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʩʪʘ. 
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ɻʨʫʧʧʘ ʆʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ 

¶ ʕʣʝʤʝʥʪ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ 

¶ ʕʣʝʤʝʥʪ ʇʝʯʘʪʥʳʡ ʦʪʯʝʪ 

¶ ʕʣʝʤʝʥʪ ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ɻʨʫʧʧʘ 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

¶ ʕʣʝʤʝʥʪ ʇʦʤʝʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

¶ ʕʣʝʤʝʥʪ ʌʦʨʤʘʪ ʯʠʩʝʣ 

¶ ʕʣʝʤʝʥʪ ʇʨʠʤʝʯʘʥʠʷ ʢ ʤʝʪʦʜʫ 

ʆʢʥʦ ɼʦʙʘʚʣʝʥʠʝ ʧʦʤʝʪʦʢ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʘʚʣʷʪʴ ʢ ʢʘʞʜʦʤʫ ʠʟʤʝʨʝʥʠʶ ʪʘʢʠʝ ʜʘʥʥʳʝ ʢʘʢ 

ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʥʘʧʦʤʠʥʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʨʘʩʧʝʯʘʪʢʫ. 

ʆʢʥʦ ʌʦʨʤʘʪ ʯʠʩʝʣ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʥʘʩʪʨʘʠʚʘʪʴ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ ʠʩʭʦʜʥʳʭ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʦʢʥʝ ʇʨʠʤʝʯʘʥʠʷ ʢ ʤʝʪʦʜʫ ʤʦʞʥʦ ʚʚʝʩʪʠ ʦʧʠʩʘʥʠʝ 

ʤʝʪʦʜʘ. 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ï ʚʢʣʘʜʢʘ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ: 
ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ 

ʑʝʣʯʦʢ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʣʶʙʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ, ʢʠʥʝʪʠʯʝʩʢʦʤʫ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʳʟʳʚʘʝʪ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: 

ʄʝʥ ʁ ʆʧʠʩʘʥʠʝ 

ʇʝʨʝʠʤʝʥʦʚʘʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ɺʳʙʨʘʥʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʤʦʞʥʦ 

ʧʝʨʝʠʤʝʥʦʚʘʪʴ.  

ɺʩʪʘʚʠʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʋʜʘʣʠʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 
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4.3.2 ʉʭʝʤʘ ʤʝʪʦʜʘ: ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ 

ɺ ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʝʨʥʠʪʝ ʉʭʝʤʫ ʤʝʪʦʜʘ ʠ ʚʳʙʝʨʠʪʝ ʉʭʝʤʫ 

ʧʣʘʥʰʝʪʘ. ʇʦʷʚʷʪʩʷ ɺʠʜ ʧʣʘʥʰʝʪʘ ʠ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ. 

ʂʘʞʜʦʡ ʣʫʥʢʝ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʧʣʘʥʰʝʪʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʩʚʦʝʥ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩʭʝʤʘ 

ʧʣʘʥʰʝʪʘ, (ʥʘʧʨ. ʣʫʥʢʝ, ʢʦʪʦʨʫʶ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʟʠʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ, ʙʫʜʝʪ ʧʨʠʩʚʦʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʦʪʣʠʯʥʳʡ ʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

ʣʫʥʢʠ, ʢʦʪʦʨʫʶ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʛʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ). 

ʉʪʘʥʜʘʨʪʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ:  

 

ʆʙʨʘʟʝʮ SM (ʆʙʨʘʟʝʮ) 

ɹʣʘʥʢ BL (ɹʣʘʥʢ) 

BF (ɹʫʬʝʨ ʵʪʘʣʦʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦʣʷʨʠʟʘʮʠʠ) 

ʕʪʘʣʦʥ RF (ʕʪʘʣʦʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʣʷʨʠʟʘʮʠʠ) 

ʉʪʘʥʜʘʨʪ ST (ʉʪʘʥʜʘʨʪ) 

ʂʦʥʪʨʦʣʴ PC (ʇʦʣʦʞʠʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ) 

NC (ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ) 

LPC (ʅʠʟʢʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴʥʳʡ) 

HPC (ɺʳʩʦʢʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴʥʳʡ) 

CL (ʂʘʣʠʙʨʦʚʦʯʥʳʡ 

ʦʙʨʘʟʝʮ) 

ʅʘʟʥʘʯʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʝ 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʣʫʥʦʢ ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʭʝʤʫ. ʆʢʥʦ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʷʜ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʣʘʥʰʝʪʘʤʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ. 

ɾʝʣʘʝʤʳʝ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʜʝʣʘʥʳ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʅʘʟʥʘʯʝʥʠʝ 

ʣʫʥʢʠ. ʃʫʥʢʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʢʣʠʢʘʷ ʤʳʰʴʶ ʧʦ ʦʪʜʝʣʴʥʳʤ ʣʫʥʢʘʤ ʠʣʠ 

ʚʳʜʝʣʷʷ ʤʳʰʴʶ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʭ ʣʫʥʦʢ.  

ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʥʘʟʥʘʯʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʣʫʥʢʘʤ: 

¶ ɼʚʦʡʥʦʡ ʱʝʣʯʦʢ ʤʳʰʠ ʧʨʠ ʚʳʙʦʨʝ ʣʫʥʢʠ 

¶ ɺʳʙʝʨʠʪʝ ʣʫʥʢʠ ʥʘ ʤʠʢʨʦʧʣʘʥʰʝʪʝ ʠ ʢʣʠʢʥʠʪʝ ɿʘʧʦʣʥʠʪʴ ʚʳʙʨʘʥʥʫʶ 

ʦʙʣʘʩʪʴ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ (ʣʠʙʦ ʢʣʠʢʥʠʪʝ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʠ ʚʳʙʝʨʠʪʝ ɿʘʧʦʣʥʠʪʴ ʚʳʙʨʘʥʥʫʶ ʦʙʣʘʩʪʴ ʚ ʦʪʢʨʳʚʰʝʤʩʷ 

ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʤ ʤʝʥʶ). 

¶ ɺʳʙʝʨʠʪʝ ʣʫʥʢʠ ʥʘ ʤʠʢʨʦʧʣʘʥʰʝʪʝ ʠ ʜʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʤʳʰʴʶ ʧʦ 

ʥʫʞʥʦʤʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ ʚ ʩʧʠʩʢʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ. 

¶ ʇʦʩʣʝ ʧʨʠʩʚʦʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʥʳʭ ʣʫʥʦʢ 

ʠʟʤʝʥʠʪʩʷ. 
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ʇʨʠʤʝʨ ʣʫʥʢʠ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ: 

SM1_4 1-ʷ ʩʪʨʦʢʘ: ʦʙʨʘʟʝʮ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ 1, 

ʥʦʤʝʨ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʦʙʨʘʟʮʘ 4. 

1/14 2-ʷ ʩʪʨʦʢʘ: ʥʦʤʝʨ ʧʦʚʪʦʨʝʥʠʷ ï 1, ʦʙʱʝʝ ʯʠʩʣʦ 

ʧʦʚʪʦʨʝʥʠʡ ï 14. 

x-BL1 3-ʷ ʩʪʨʦʢʘ: ʠʟʥʘʯʘʣʴʥʦ ʧʫʩʪʘʷ ï ʟʘʧʦʣʥʝʥʘ 

ʬʦʨʤʫʣʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ, 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʟʙʘʚʣʝʥʠʷ ʠʣʠ ʵʪʘʣʦʥʥʳʤ 

ʟʥʘʯʝʥʠʝʤ, ʝʩʣʠ ʪʘʢʦʚʦʝ ʦʧʨʝʜʝʣʝʥʦ, ʥʘʧʨ. 

ʫʤʝʥʴʰʠʪʴ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʡ ʣʫʥʢʠ (ʭ) ʥʘ ʩʨʝʜʥʶʶ 

ʚʝʣʠʯʠʥʫ ʙʣʘʥʢʦʚ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ 

ɺʳʙʠʨʘʡʪʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʠʟ ʩʧʠʩʢʘ ʯʪʦʙʳ 

ʥʘʟʥʘʯʠʪʴ ʠʭ ʣʫʥʢʘʤ. 

¶ ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʆʧʨʝʜʝʣʝʥʠʝ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ.  

ʇʦʣʝ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ɽʩʣʠ ʧʣʘʥʰʝʪ ʩʦʩʪʦʠʪ ʙʦʣʝʝ ʯʝʤ ʠʟ ʦʜʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪ.ʝ. ʙʦʣʝʝ ʯʝʤ ʠʟ ʦʜʥʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʚʳʙʝʨʠʪʝ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʛʨʫʧʧʫ, ʢ ʢʦʪʦʨʦʡ 

ʧʨʠʥʘʜʣʝʞʘʪ ʣʫʥʢʠ.  

ɻʨʫʧʧʘ ʀʜʝʥʪ. ˉ. ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʚʩʝʤ ʧʦʚʪʦʨʝʥʠʷʤ ʦʜʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʤʦʞʥʦ 

ʧʨʠʩʚʦʠʪʴ ʪʦʣʴʢʦ ʦʙʨʘʟʮʘʤ ʠ ʩʪʘʥʜʘʨʪʘʤ. 

¶ ʇʦʣʝ ʚʳʙʦʨʘ ʀʜʝʥʪ. ˉ  

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʧʦʟʚʦʣʷʝʪ 

ʤʘʨʢʠʨʦʚʘʪʴ ʧʦʚʪʦʨʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʦʜʥʠʤ ʠ ʪʝʤ 

ʞʝ ʠʜʝʥʪ. ʥʦʤʝʨʦʤ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ, 

ʝʩʣʠ ʧʦʚʪʦʨʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ 

ʧʣʘʥʰʝʪʘ. 

¶ ʂʥʦʧʢʠ ʩʦ ʩʪʨʝʣʢʘʤʠ. 

ʀʜʝʥʪ. ˉ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɽʩʣʠ 

ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ ʣʫʥʦʢ, ʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ʙʫʜʫʪ 

ʧʨʠʩʚʘʠʚʘʪʴʩʷ ʣʫʥʢʘʤ (ʚʝʨʪʠʢʘʣʴʥʦ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ), ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʦ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʩʦ ʩʪʨʝʣʢʘʤʠ. 
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ɻʨʫʧʧʘ ʇʦʚʪʦʨʝʥʠʷ ʆʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ 

ʪʠʧʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ:  

¶ ʂʥʦʧʢʘ ɿʘʜʘʪʴ ʯʠʩʣʦ. 

ɼʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʜʣʷ ʩʪʘʥʜʘʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʢ ʥʠʤ ʧʨʠʤʝʥʠʤ ʠʜʝʥʪ. ʥʦʤʝʨ. 

ɼʘʥʥʦʝ ʯʠʩʣʦ ʦʧʨʝʜʝʣʷʝʪ, ʩʢʦʣʴʢʦ ʧʦʚʪʦʨʝʥʠʡ 

ʙʫʜʫʪ ʠʤʝʪʴ ʜʘʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

¶ ʆʧʮʠʷ ɺʩʝ 

ɺʩʝ ʚʳʙʨʘʥʥʳʝ ʣʫʥʢʠ ʙʫʜʫʪ ʥʘʟʥʘʯʝʥʳ 

ʧʦʚʪʦʨʝʥʠʷʤʠ ʩ ʦʜʥʠʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ. ɽʩʣʠ 

ʜʣʷ ʚʳʜʝʣʝʥʥʳʭ ʣʫʥʦʢ ʚʳʙʨʘʥ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʠʜʝʥʪ. ʥʦʤʝʨ, ʦʥʠ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʚʪʦʨʝʥʠʡ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʦʚʪʦʨʝʥʠʷʤ. 

ɺʳʜʝʣʝʥʥʳʝ ʣʫʥʢʠ ʩ ʣʶʙʳʤʠ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʪʘʢʞʝ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʝʥʠʡ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʧʦʚʪʦʨʝʥʠʷʤ. 

ɼʚʝ ʂʥʦʧʢʠ ʩʦ ʩʪʨʝʣʢʘʤʠ ʟʘʜʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʥʫʤʝʨʘʮʠʠ ʧʦʚʪʦʨʝʥʠʡ. 

ʂʥʦʧʢʘ ɿʘʧʦʣʥʠʪʴ 

ʚʳʙʨʘʥʥʫʶ ʦʙʣʘʩʪʴ 

ɽʩʣʠ ʚʳ ʚʳʜʝʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʦʙʣʘʩʪʴ 

ʧʣʘʥʰʝʪʘ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʦʣʥʝʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ. ʀʜʝʥʪ. 

ʥʦʤʝʨʘ ʠ ʮʚʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ 

ʥʘ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ. 

ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ 

ʚʳʙʨʘʥʥʫʶ ʦʙʣʘʩʪʴ 

ʂʣʠʢʥʠʪʝ ʋʜʘʣʠʪʴ ʚʳʙʨʘʥʥʫʶ ʦʙʣʘʩʪʴ ʠʣʠ 

ʥʘʞʤʠʪʝ DEL, ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʠʜʝʥʪ. ʥʦʤʝʨʘ ʠ 

ʮʚʝʪʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʚ ʚʳʜʝʣʝʥʥʳʭ ʣʫʥʦʢ ʠ 

ʦʩʪʘʚʠʪʴ ʠʭ ʧʫʩʪʳʤʠ. 

ʂʥʦʧʢʘ ʆʧʨʝʜʝʣʝʥʠʝ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʥʦʚʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠʣʠ 

ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ (ʩʤ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʥʦʚʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ). 

ʅʘʟʥʘʯʝʥʠʝ ʧʩʝʚʜʦʥʠʤʘ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʝ 

ʏʪʦʙʳ ʥʘʟʥʘʯʠʪʴ ʧʩʝʚʜʦʥʠʤʳ ʣʫʥʢʘʤ ʩ ʫʞʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠʤʝʥʘʤʠ, 

ʢʣʠʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʥʫʞʥʦʡ ʣʫʥʢʝ, ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ 

ʋʩʪʘʥʦʚʠʪʴ/ʋʜʘʣʠʪʴ ʧʩʝʚʜʦʥʠʤ ʠ ʚʳʙʝʨʠʪʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ. ʇʩʝʚʜʦʥʠʤ ʧʦʤʝʯʘʝʪʩʷ 

ʟʚʝʟʜʦʯʢʦʡ * ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʪʦʡ ʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ, ʩ ʪʝʤ ʞʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʥʦʤʝʨʦʤ ʠ ʥʦʤʝʨʦʤ ʧʦʚʪʦʨʝʥʠʷ, ʯʪʦ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʣʫʥʢʘ. ʕʪʘ ʬʫʥʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ 0-

ʩʪʘʥʜʘʨʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴʥʳʡ 

ʦʙʨʘʟʝʮ. 



4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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  ʅʘʟʥʘʯʠʪʴ ʥʦʚʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʥʘʞʤʠʪʝ ʅʘʟʥʘʯʠʪʴ ʥʦʚʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʚʦʛʦ  ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʛʨʫʧʧʘʭ (ʩʤ. ʪʘʙʣʠʮʫ ʥʠʞʝ). ʇʦʩʣʝ 

ʚʳʜʝʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʝʛʦ ʩʚʦʡʩʪʚʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʢʥʝ ʩʧʨʘʚʘ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ: 

ʆʙʨʘʟʝʮ SM (ʦʙʨʘʟʝʮ) 

ɹʣʘʥʢ BL (ʙʣʘʥʢ) 

BF (ʙʫʬʝʨ ʵʪʘʣʦʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʣʷʨʠʟʘʮʠʠ) 

ʕʪʘʣʦʥ RF (ʵʪʘʣʦʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʷʨʠʟʘʮʠʠ) 

ʉʪʘʥʜʘʨʪ ST (ʩʪʘʥʜʘʨʪ) 

ʂʦʥʪʨʦʣʴ PC (ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ) 

NC (ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ) 

LPC (ʥʠʟʢʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴʥʳʡ) 

HPC (ʚʳʩʦʢʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴʥʳʡ) 

CL (ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʦʙʨʘʟʝʮ) 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: 

ɼʨʝʚʦʚʠʜʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʀʜʝʥʪʠʬ 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʚʠʜ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ, ʠʭ ʮʚʝʪʦʚ ʠ ʩʦʢʨʘʱʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʥʝʙʦʣʴʰʦʤ ʦʢʥʝ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʛʨʫʧʧʘʭ ʆʙʨʘʟʝʮ, 

ɹʣʘʥʢ, ʕʪʘʣʦʥ, ʉʪʘʥʜʘʨʪ ʠ ʋʧʨʘʚʣʝʥʠʝ. 

ɻʨʫʧʧʘ ʀʜʝʥʪʠʬ ɿʜʝʩʴ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʨʠʪʝʨʠʠ ʨʘʟʣʠʯʥʳʭ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʛʨʘʤʤʝ. ɽʩʣʠ 

ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʠʭ ʤʦʞʥʦ 

ʚʩʪʘʚʠʪʴ ʟʜʝʩʴ. 

ɺ ʛʨʫʧʧʝ ʀʜʝʥʪʠʬ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʠʧ, ʩʦʢʨʘʱʝʥʠʝ, 

ʮʚʝʪ ʣʫʥʢʠ ʠ ʦʧʠʩʘʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʚʳʙʨʘʥʥʦʛʦ 

ʚ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʝ. 
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 ɻʨʫʧʧʘ ʀʜʝʥʪʠʬ ʘʢʪʠʚʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʚʚʦʜʘ 

ʜʘʥʥʳʭ ʧʦʩʣʝ ʚʳʙʦʨʘ ʚ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʝ  

¶ ʦʜʥʦʡ ʠʟ ʛʨʫʧʧ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʠ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ ɺʩʪʘʚʠʪʴ ʠʣʠ  

¶ ʚʳʙʦʨʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʚ ʜʨʝʚʦʚʠʜʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʈʝʜʘʢʪʠʨ. 

ɿʘʪʝʤ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ, 

ʩʦʢʨʘʱʝʥʠʝ, ʮʚʝʪ ʣʫʥʢʠ ʠ ʦʧʠʩʘʥʠʝ ʥʦʚʦʛʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʊʠʧ 

ʆʪʦʙʨʘʞʘʝʪʩʷ ʪʠʧ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. ʀʟʤʝʥʝʥʠʷ 

ʥʝʚʦʟʤʦʞʥʳ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʉʦʢʨʘʱʝʥʠʝ 

ʉʦʢʨʘʱʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʧʣʘʥʰʝʪʘ. 

 ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʎʚʝʪ 

ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʮʚʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʥʘ 

ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʆʧʠʩʘʥʠʝ 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʤʦʞʥʦ ʚʚʝʩʪʠ 

ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ. 

 ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚʥʦʚʴ ʚʚʝʜʝʥʥʳʭ 

ʜʘʥʥʳʭ ʠʣʠ ʦʪʤʝʥʳ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘʞʤʠʪʝ 

ʦʜʥʫ ʠʟ ʜʚʫʭ ʢʥʦʧʦʢ: 

 ʂʥʦʧʢʘ ʉʦʭʨʘʥʠʪʴ 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʉʦʭʨʘʥʠʪʴ ʩʦʭʨʘʥʷʶʪʩʷ 

ʚʚʝʜʝʥʥʳʝ ʮʚʝʪ, ʩʦʢʨʘʱʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

 ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʋʜʘʣʠʪʴ ʚʩʝ ʠʟʤʝʥʝʥʠʷ 

ʦʪʤʝʥʷʶʪʩʷ. 

ʂʥʦʧʢʘ ɺʩʪʘʚʠʪʴ ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɺʩʪʘʚʠʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. ʕʪʦʪ ʥʦʚʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʙʫʜʝʪ 

ʩʚʷʟʘʥ ʩ ʪʝʢʫʱʝʡ ʛʨʫʧʧʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʚ 

ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʝ.  

ʂʥʦʧʢʘ ʈʝʜʘʢʪʠʨ ʇʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʚʳʙʨʘʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ ʠʣʠ ʢʣʘʚʠʰʫ DEL ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʣʶʙʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

ʂʥʦʧʢʘ 

ʋʩʪʘʥ. ʧʦ 

ʫʤʦʣʯʘʥʠʶ 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʜʘʥʥʳʝ 

ʥʘʩʪʨʦʡʢʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʪʨʦʝʢ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ 

ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʥʦʧʢʘ ɺʦʩʩʪ. ʟʥʘʯ. 

ʧʦ ʫʤʦʣʯ 

ʅʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʝʞʜʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ. 
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4.3.3 ʉʭʝʤʘ ʤʝʪʦʜʘ: ʂʦʥʮʝʥʪʨʘʮʠʷ / ʈʘʟʚʝʜʝʥʠʝ / ʵʪʘʣʦʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ɺ ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʝʨʥʠʪʝ ʉʭʝʤʫ ʤʝʪʦʜʘ ʠ ʚʳʙʝʨʠʪʝ 

ʂʦʥʮ./ʈʘʟʚ./ʕʪʘʣ.-ʟʥʘʯ. ʆʪʦʙʨʘʟʷʪʩʷ ɺʠʜ ʧʣʘʥʰʝʪʘ ʠ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ɺʳʙʦʨ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

 

ʆʢʥʦ ʂʦʥʮʝʥʪʨʘʮʠʷ/ʈʘʟʚʝʜʝʥʠʝ/ʕʪʘʣʦʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʳʙʦʨ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

ɿʥʘʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʪʠʧʘʤʠ ʣʫʥʦʢ. ɺ ʩʧʠʩʢʝ ʥʘʭʦʜʷʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ 

ʣʫʥʦʢ, ʚʭʦʜʷʱʠʭ ʚ ʜʘʥʥʦʝ ʠʟʤʝʨʝʥʠʝ. ɺʳʙʝʨʠʪʝ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʯʪʦʙʳ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʘʢʪʦʨʳ ʨʘʟʚʝʜʝʥʠʷ ʠʣʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ɺ ʩʧʠʩʢʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʚʩʝ ʣʫʥʢʠ, ʩʦʜʝʨʞʘʱʠʝ 

ʚʳʙʨʘʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

ʇʦʣʝ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ

ʷ ʛʨʫʧʧʘ 

ɺʳʙʝʨʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʛʨʫʧʧʫ. ɽʩʣʠ ʝʩʪʴ ʪʦʣʴʢʦ ʦʜʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ, ʧʦʣʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ. 

ʊʘʙʣʠʮʘ ʩʦ 

ʩʪʦʣʙʮʘʤʠ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʠ 

ʂʦʥʮʝʥʪʨʘʮʠʷ / 

ʈʘʟʚʝʜʝʥʠʝ 

ɺ ʩʪʦʣʙʮʝ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʣʫʥʢʠ ʩ ʚʳʙʨʘʥʥʳʤ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ (ʠʟ ʩʧʠʩʢʘ ɺʳʙʦʨ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ). ɺ ʩʪʦʣʙʮʝ ʂʦʥʮ./ʈʘʟʚ./ʕʪʘʣ.-

ʟʥʘʯʝʥʠʝ ʚʚʦʜʷʪʩʷ ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʨʘʟʚʝʜʝʥʠʝ ʠʣʠ 

ʵʪʘʣʦʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʅʘʧʨ. ʚʚʦʜ ʬʘʢʪʦʨʘ 

ʨʘʟʚʝʜʝʥʠʷ 2 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʨʘʟʝʮ ʙʳʣ ʨʘʟʚʝʜʝʥ 

ʥʘʧʦʣʦʚʠʥʫ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʦʣʞʥʘ 

ʙʳʪʴ ʫʤʥʦʞʝʥʘ ʥʘ 2. 

ʇʦʣʝ ʚʚʦʜʘ 

ɽʜʠʥʠʮʘ 

ɺʚʝʜʠʪʝ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
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ʌʣʘʞʦʢ 

ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ 

ʌʫʥʢʮʠʷ ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʷʪʴ 

ʬʘʢʪʦʨʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʣʠ ʨʘʟʚʝʜʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʙʨʘʥʥʳʤ ʪʠʧʘʤ ʩʝʨʠʡ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 

ɽʩʣʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ, 

ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

¶ ɸʨʠʬʤʝʪʠʯʝʩʢʠʡ ʨʷʜ: a (n+1) = a (n) + ..... 

¶ ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʨʷʜ: a (n+1) = a (n) x ..... 

¶ ʈʷʜ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ a(n+1) = ... 

ʇʨʠʤʝʨ: ʂʘʞʜʘʷ ʩʣʝʜʫʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʚʥʘ 

ʜʚʫʤ ʧʨʝʜʳʜʫʱʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ +0,5: 

ʌʦʨʤʫʣʘ 1: a(n+1) = 2 * n + 0,5 

ʂʥʦʧʢʘ ʇʨʠʤʝʥʠʪʴ ʂʥʦʧʢʘ ʇʨʠʤʝʥʠʪʴ ʟʘʜʝʡʩʪʚʫʝʪ ʚʚʝʜʝʥʥʦʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʚ ʪʘʙʣʠʮʝ ʩʦ 

ʩʪʦʣʙʮʘʤʠ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʠ ʂʦʥʮʝʥʪʨʘʮʠʷ / 

ʈʘʟʚʝʜʝʥʠʝ.  

ɻʨʫʧʧʘ ʉʝʨʠʷ 

ʨʘʟʚʝʜʝʥʠʡ 

ʌʣʘʞʦʢ ʈʘʩʩʯʠʪʘʪʴ ICx 

ʆʪʦʙʨʘʞʘʝʪ ʛʨʘʬʠʢ ʨʘʟʚʝʜʝʥʠʡ ʦʙʨʘʟʮʘ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ICx. ɼʣʷ 

ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʩʝʨʠʷ ʠʟ ʤʠʥʠʤʫʤ 4 ʧʦʚʪʦʨʝʥʠʡ ʠ 

ʤʠʥʠʤʫʤ 4 ʨʘʟʥʳʭ ʨʘʟʚʝʜʝʥʠʡ. 

 ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ɺʭʦʜ. ʜʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ 

ʩʧʠʩʢʘ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʋʩʣʦʚʠʷ ʨʘʩʯʝʪʦʚ 

ʆʪʨʝʟʦʢ ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥ ʢʘʢ ʚʚʝʜʝʥʥʦʝ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʮʝʥʪʘʭ ʤʠʥʫʩ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ*. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʀʤʷ ICx 

ʄʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ICx. The 

name is filled in automatically based on the calculation 

condition. 

 ʋʩʪʘʥʦʚʠʪʴ 0% ʟʥʘʯʝʥʠʝ ʚ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 0* 

ʄʠʥʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʨʠʠ ʨʘʟʙʘʚʣʝʥʠʡ* 

ʈʘʟʚʝʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʢʥʝ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ. 

ʂʣʠʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʚʳʙʨʘʥʥʳʤ 

ʣʫʥʢʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʧʦʚʪʦʨʝʥʠʷʤ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ 

ʨʘʟʙʘʚʣʝʥʠʷ. 
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ʈʘʩʯʝʪ ICx 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʨʠʙʣʠʞʝʥʠʷ ʜʣʷ ʩʝʨʠʠ ʨʘʟʚʝʜʝʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʦ ʨʘʩʯʝʪʫ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʧʦ ʘʣʛʦʨʠʪʤʫ ʄʘʨʢʚʘʨʜʪʘ ʩ 

ʯʝʪʳʨʴʤʷ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʊʨʝʙʫʝʪ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʚʝʜʝʥʠʷʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʯʠʩʣʷʝʪʩʷ ʫʢʘʟʘʥʥʳʡ ʦʪʨʝʟʦʢ(ʢʠ), ʥʘʧʨʠʤʝʨ, IC 50. 

 

ɼʣʷ ʩʝʨʠʠ ʨʘʟʚʝʜʝʥʠʡ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʦʣʝʝ ʦʜʥʦʛʦ ʦʪʨʝʟʢʘ. 

ɿʥʘʯʝʥʠʝ 0% ʜʣʷ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʳʙʦʨʦʤ: 

¶ ʀʥʪʝʥʩʠʚʥʦʩʪʴ 0 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 0 OD  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʝʨʠʡ ʨʘʟʚʝʜʝʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ 100 %, 

ʟʥʘʯʝʥʠʝ 0 ð ʟʘ 0 %. ʊʦʛʜʘ ICx (ʥʘʧʨʠʤʝʨ, IC 50) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʨʘʟʚʝʜʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʢʣʠʢ ʜʦʩʪʠʛʘʝʪ x % (ʥʘʧʨʠʤʝʨ, 50 %). ʈʘʩʯʝʪ 

ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʜʠʘʧʘʟʦʥʘ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ (ʙʝʟ ʵʢʩʪʨʘʧʦʣʷʮʠʠ). 

ʠʣʠ 

¶ ʄʠʥʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʨʠʡ ʨʘʟʚʝʜʝʥʠʡ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʝʨʠʡ ʨʘʟʚʝʜʝʥʠʡ 

 

ʇʨʠʤʝʯʘʥʠʝ 

IC 50 ʯʘʩʪʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʨʘʟʚʝʜʝʥʠʷ =1:1 

ʠ ʨʘʟʚʝʜʝʥʠʷ =1:ʙʝʩʢʦʥʝʯʥʦʩʪʴ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ ʧʝʨʝʜ 

ʨʘʩʯʝʪʦʤ ICx ʩʝʨʠʠ ʨʘʟʚʝʜʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʝʨʠʡ ʨʘʟʚʝʜʝʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ 100 %, 

ʤʠʥʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʩʝʨʠʠ ʨʘʟʚʝʜʝʥʠʡ ð ʟʘ 0 %. 

4.3.4 ʇʨʝʢʘʣʴʢʫʣʷʮʠʷ: ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩʧʝʢʪʨʘ 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʠʟʤʝʨʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʜʚʫʭʤʝʨʥʳʝ 

ʩʧʝʢʪʨʳ (ʩʧʝʢʪʨ ʧʦʛʣʦʱʝʥʠʷ). 

ɺ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʝʨʥʠʪʝ ʵʣʝʤʝʥʪ ʇʨʝʢʘʣʴʢʫʣʷʮʠʷ ʠ ʚʳʙʝʨʠʪʝ 

ʆʙʨʘʙʦʪʢʫ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʆʙʨʘʙʦʪʢʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʫʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʩʧʝʢʪʨʘ ʠ 

ʧʦʣʫʯʝʥʠʝ ʠʟ ʩʧʝʢʪʨʘ ʪʘʢʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. 
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ʆʢʥʦ ɼʘʥʥʳʝ ʩʧʝʢʪʨʦʚ ʩʦʢʨʘʱʝʥʠʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

 

ʌʣʘʞʦʢ ʋʯʝʪ 

ʥʫʣʝʚʦʛʦ 

ʫʨʦʚʥʷ 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ, ʪʦʣʴʢʦ ʢʦʛʜʘ ʚ ʩʭʝʤʝ 

ʦʧʨʝʜʝʣʝʥʳ ʙʣʘʥʢʠ. ʉʧʝʢʪʨ ʩ ʫʯʝʪʦʤ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʩʧʝʢʪʨʘ ʣʫʥʦʢ ʩ 

ʙʣʘʥʢʦʤ ʠʟ ʚʩʝʭ ʜʨʫʛʠʭ ʩʧʝʢʪʨʦʚ. ɽʩʣʠ ʥʘ ʧʣʘʥʰʝʪʝ 

ʦʧʨʝʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʙʣʘʥʢʦʚ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ 

ʦʧʨʝʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ, 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʥʦʧʢʘ ʥʘʩʪʨʦʡʢʠ 

ʧʘʨʘʤʝʪʨʦʚ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʙʣʘʥʢ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɺʭʦʜ. ʜʘʥʥʳʝ: ʦʪʦʙʨʘʞʘʝʪ ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. 

 ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʋʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ: ʚʳʙʦʨ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʯʝʪʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʢ 

ʚʳʙʨʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ. 

 ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʉʦʢʨʘʪʠʪʴ ʚʩʝ: ʚʳʙʝʨʠʪʝ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ 

ʩʦʢʨʘʱʝʥʠʷ ʙʣʘʥʢʘ. 

ʌʣʘʞʦʢ 

ʉʛʣʘʞʠʚʘʥʠʝ 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʩʛʣʘʜʠʪʴ ʩʠʣʴʥʦ 

ʟʘʰʫʤʣʝʥʥʳʡ ʩʧʝʢʪʨ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʛʣʘʞʠʚʘʥʠʷ 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʧʫʪʝʤ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ. ʕʪʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʩʛʣʘʞʠʚʘʥʠʷ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɺʭʦʜ. ʜʘʥʥʳʝ: ʦʪʦʙʨʘʞʘʝʪ ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. 

 ʂʦʵʬʬʠʮʠʝʥʪ ʩʛʣʘʞʠʚʘʥʠʷ: ʜʣʷ ʟʘʜʘʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʛʣʘʞʠʚʘʥʠʷ. 
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ʌʣʘʞʦʢ 

ʉʦʨʪʠʨʦʚʘʪʴ 

ʜʣʠʥʳ ʚʦʣʥ 

ʉʦʨʪʠʨʦʚʘʪʴ ʜʣʠʥʳ ʚʦʣʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʜʣʠʥ ʚʦʣʥ ʠ ʚʳʯʠʩʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʩʦʦʪʥʦʰʝʥʠʷ. ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʦʨʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʜʣʠʥʳ 

ʚʦʣʥʳ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

 

ʄʦʞʥʦ ʠʟʚʣʝʯʴ ʜʘʥʥʳʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ 

ʢʦʥʢʨʝʪʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ, ʨʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ 

ʧʣʦʱʘʜʠ, ʚʚʝʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʬʦʨʤʫʣʳ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɺʭʦʜ. ʜʘʥʥʳʝ: ʦʪʦʙʨʘʞʘʝʪ ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. 

 ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʉʦʨʪʠʨʦʚʘʪʴ ʜʣʠʥʳ ʚʦʣʥ: ʚ ʩʧʠʩʦʢ 

ʚʳʯʠʩʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ. 

 ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʈʘʩʩʯʠʪʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ: ʤʦʞʥʦ 

ʫʢʘʟʘʪʴ ʜʚʝ ʜʣʠʥʳ ʚʦʣʥʳ. ʉʦʦʪʥʦʰʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʥʘ ʵʪʠʭ ʜʣʠʥʘʭ ʚʦʣʥ ʚʳʯʠʩʣʷʝʪʩʷ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ. 

 ʇʣʦʱʘʜʴ: ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ ʩʧʝʢʪʨʘ 

ʤʝʞʜʫ ʜʚʫʤʷ ʜʣʠʥʘʤʠ ʚʦʣʥ. 

 ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʆʩʦʙʘʷ: ʤʦʞʥʦ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ, 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʀʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʬʦʨʤʫʣʘʭ. 

 ʉʧʠʩʦʢ ʈʝʟʫʣʴʪʘʪʳ: ʩʚʦʜʢʘ ʚʩʝʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʬʦʨʤʫʣ 

 ʂʥʦʧʢʘ ɼʦʙʘʚʠʪʴ: ʪʝʢʫʱʠʡ ʚʳʙʦʨ ʜʦʙʘʚʣʷʝʪʩʷ ʚ 

ʩʧʠʩʦʢ ʨʝʟʫʣʴʪʘʪʦʚ. 

 ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ: ʚʳʙʨʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫʜʘʣʷʝʪʩʷ ʠʟ 

ʩʧʠʩʢʘ. 

 ʂʥʦʧʢʘ ʈʝʜʘʢʪʠʨ: ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʤʷ ʜʘʥʥʳʭ ʜʣʷ 

ʚʳʙʨʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 
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ʅʦʨʤʠʨʦʚʘʪʴ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʦʨʤʠʨʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʩʧʝʢʪʨ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʣʠ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʧʝʢʪʨʘ ʢʘʞʜʦʡ ʣʫʥʢʠ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɺʭʦʜ. ʜʘʥʥʳʝ: ʦʪʦʙʨʘʞʘʝʪ ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. 

 ʅʦʨʤʠʨʦʚʘʪʴ ʚ: ʚʳʙʦʨ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʚʩʪʘʚʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʟʘʜʘʥʥʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʌʣʘʞʦʢ ʇʠʢ çʇʠʢʦʤ" ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʩʧʝʢʪʨʘ. ʇʝʨʝʧʦʣʥʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʥʘ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʛʨʘʥʠʮʘʭ ʩʧʝʢʪʨʘ ʥʝ 

ʩʯʠʪʘʶʪʩʷ ʧʠʢʘʤʠ. ʇʝʨʝʜ ʧʦʠʩʢʦʤ ʧʠʢʘ ʦʯʝʥʴ ʚʘʞʥʦ 

ʧʨʦʚʝʩʪʠ ʜʦʩʪʘʪʦʯʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ ʩʧʝʢʪʨʘ. 

 ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʧʠʢʘ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʧʠʢʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʨʦʛ (ʟʥʘʯʝʥʠʝ 

OD/RFU) ʠ ʢʨʠʪʝʨʠʡ ʜʣʷ ʨʘʩʯʝʪʘ ʰʠʨʠʥʳ ʠ ʧʣʦʱʘʜʠ. 

ɼʣʷ ʥʘʡʜʝʥʥʦʛʦ ʧʫʪʠ ʙʫʜʫʪ ʚʳʯʠʩʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ: 

¶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʘ; 

¶ ʜʣʠʥʘ ʚʦʣʥʳ ʧʠʢʘ; 

¶ ʰʠʨʠʥʘ ʧʠʢʘ; 

¶ ʧʣʦʱʘʜʴ ʧʠʢʘ. 
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ʇʦʣʴʟʦʚʘʪʝʣʴʩ

ʢʠʝ ʬʦʨʤʫʣʳ 

ʋʩʪʘʥʦʚʠʪʝ ʵʪʦʪ ʬʣʘʞʦʢ, ʯʪʦʙʳ ʚʚʝʩʪʠ ʬʦʨʤʫʣʳ ʜʣʷ 

ʨʘʩʯʝʪʘ ʩʧʝʢʪʨʘ ʧʦ ʥʠʤ, ʥʘʧʨʠʤʝʨ, ʩʛʣʘʞʠʚʘʥʠʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. 

ʨʘʟʜʝʣ 11.2 ɼʘʥʥʳʝ ʩʧʝʢʪʨʦʚ ʩʦʢʨʘʱʝʥʠʷ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʚʦʟʚʨʘʱʘʪʴ ʩʧʝʢʪʨ ʠʣʠ 

ʦʪʜʝʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʩʝʭ ʣʫʥʦʢ; ʠʭ ʩʤʝʰʝʥʠʝ 

ʥʝʚʦʟʤʦʞʥʦ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʠ, ʥʝ ʜʦʩʪʫʧʥʳʝ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 

ʚʳʙʦʨʝ. ʅʘʧʨʠʤʝʨ, ʥʘʡʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʠʢʠ 

ʩʧʝʢʪʨʘ ʠʣʠ ʩʦʟʜʘʪʴ ʝʛʦ ʦʪʢʣʦʥʝʥʠʷ. 

ʀʤʝʶʱʠʝʩʷ 

ʨʝʟʫʣʴʪʘʪʳ 

ɿʜʝʩʴ ʧʝʨʝʯʠʩʣʝʥʳ ʜʦʩʪʫʧʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʩʝʤ 

ʜʘʥʥʳʭ. 

S ð ʩʧʝʢʪʨ; 

V ð ʟʥʘʯʝʥʠʝ. 

4.3.5 ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ: ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ɺ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʝʨʥʠʪʝ ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ. ɺʩʝ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʦʙʨʘʞʝʥʳ ʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʥʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʚʳʙʝʨʠʪʝ ʣʫʥʢʫ(ʠ), ʢ ʢʦʪʦʨʦʡ 

ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʢʣʠʢʥʠʪʝ ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ.  

ʀʤʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ ʙʣʦʢʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʥʝʤʝʜʣʝʥʥʦ 

ʠʟʤʝʥʠʪʴʩʷ. ʀʤʷ ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʘʚʣʝʥʦ ʠʣʠ ʠʟʤʝʥʝʥʦ ʧʦʟʜʥʝʝ, ʧʫʪʝʤ 

ʚʳʙʦʨʘ ʇʝʨʝʠʤʝʥʦʚʘʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʤ ʤʝʥʶ.  

 

ʇʨʠʤʝʯʘʥʠʝ 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʝʛʦ ʠʤʷ ʜʦʣʞʥʦ 

ʩʦʩʪʦʷʪʴ ʠʟ ʙʫʢʚ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʀʤʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʥʶ ʚʳʚʦʜʘ ʜʘʥʥʳʭ. ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʦʮʝʥʦʢ. 

ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ï ʵʪʦ ʫʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ (ʙʣʘʥʢ) ʩ 

ʫʯʘʩʪʠʝʤ ʚʩʝʭ ʣʫʥʦʢ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ ʟʘʜʘʝʪʩʷ ʚ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ, ʪʦ ʬʦʨʤʫʣʘ 

ʫʯʝʪʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʦʢʥʝ:  

x-BL1, 

ʛʜʝ ʭ ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʣʫʥʢʝ, BL1 ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʫʩʪʳʭ 

ʣʫʥʦʢ. 
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ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʦʧʨʝʜʝʣʝʥʦ ʠʟʤʝʨʝʥʠʝ ʩ ʜʚʫʤʷ ʤʝʪʢʘʤʠ, ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ 

ʦʢʥʝ ʙʫʜʫʪ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʫʣʳ. 

 

óʄʝʪʢʘ1ô!x/ôʄʝʪʢʘ2ô!x é ʚʳʯʠʩʣʝʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ 

óʄʝʪʢʘ2ô!x/ôʄʝʪʢʘ1ô!x é ʚʳʯʠʩʣʝʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ 

óʄʝʪʢʘ1ô!x-óʄʝʪʢʘ2ô!x é ʚʳʯʠʩʣʝʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʟʥʠʮʳ 

óʄʝʪʢʘ2ô!x-óʄʝʪʢʘ1ô!x é ʚʳʯʠʩʣʝʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʟʥʠʮʳ 

(óʄʝʪʢʘ1ô!x-óʄʝʪʢʘ1ô!BL1)/(óʄʝʪʢʘ2ô!x-óʄʝʪʢʘ2ô!BL1) ... ʚʳʯʠʩʣʝʥʠʝ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩ ʫʯʝʪʦʤ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ 

(óʄʝʪʢʘ2ô!x-óʄʝʪʢʘ2ô!BL1)/(óʄʝʪʢʘ1ô!x-óʄʝʪʢʘ1ô!BL1) ... ʚʳʯʠʩʣʝʥʠʝ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩ ʫʯʝʪʦʤ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʨʝʞʠʤ ʩʯʠʪʳʚʘʥʠʷ ʥʘʩʪʨʦʝʥ ʥʘ ʧʦʛʣʦʱʝʥʠʝ, ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʦʢʥʝ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʧʨʦʧʫʩʢʘʥʠʷ: 1/10^x. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan. 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʩʯʝʪʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠ ʥʘʩʪʨʦʡʢʝ 

ʤʝʪʦʜʘ. ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʚʳʯʠʪʘʥʠʝ ʧʫʩʪʦʛʦ ʟʥʘʯʝʥʠʷ 

(ʙʣʘʥʢʘ) ʠʟ ʚʩʝʭ ʣʫʥʦʢ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. 

ʨʘʟʜʝʣ 11.3 ʂʘʢ ʩʦʟʜʘʪʴ ʬʦʨʤʫʣʫ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠ ʧʨʝʜʳʜʫʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʢʩʪʦʚʦʝ ʦʢʥʦ 

ʬʦʨʤʫʣʳ ʥʘʜ ʚʠʜʦʤ ʧʣʘʥʰʝʪʘ. 

ʅʘ ʧʣʘʥʰʝʪʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʣʫʥʢʠ, ʢ ʢʦʪʦʨʳʤ ʜʦʣʞʥʦ ʦʪʥʦʩʠʪʴʩʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. 

ʇʦʣʝ ʠʟʤʝʥʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ʉʧʠʩʦʢ ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʝʢʘʣʴʢʫʣʷʮʠʡ ʠ ʚʩʝ ʫʞʝ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ. ɽʩʣʠ 

ʜʣʷ ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ɺʭʦʜ. ʜʘʥʥʳʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʉʨʝʜʥʝʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʫʪ 

ʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʚʦʛʦ ʧʦʚʪʦʨʝʥʠʷ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

ʊʝʢʩʪʦʚʦʝ ʦʢʥʦ 

ʌʦʨʤʫʣʘ fx 

ʌʦʨʤʫʣʳ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʧʫʪʝʤ ʥʘʙʦʨʘ ʠ ʠʣʠ 

ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʡ ʬʫʥʢʮʠʠ ʠʟ ʩʧʠʩʢʘ ʌʫʥʢʮʠʠ ʠ 

ʢʦʥʩʪʘʥʪʳ. 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ʌʦʨʤʫʣʘ 

ɺ ʵʪʦʤ ʩʧʠʩʢʝ ʩʦʜʝʨʞʘʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʪʘʥʜʘʨʪʥʳʝ 

ʬʦʨʤʫʣʳ (ʩʤ. ʧʨʠʤʝʯʘʥʠʝ ʥʠʞʝ) ʠ ʚʩʝ ʬʦʨʤʫʣʳ, 

ʚʩʪʨʦʝʥʥʳʝ ʪʝʢʫʱʠʡ ʤʝʪʦʜ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʬʦʨʤʫʣʫ ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ ʠʣʠ ʜʦʙʘʚʠʪʴ 

ʥʦʚʫʶ ʬʦʨʤʫʣʫ. ʌʦʨʤʫʣʳ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʤʦʞʥʦ ʚʚʦʜʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʦʜʭʦʜʷʱʠʝ 

ʧʝʨʝʤʝʥʥʳʝ, ʦʧʝʨʘʪʦʨʳ ʠ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʬʫʥʢʮʠʡ. 



4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ʂʥʦʧʢʘ 

ʧʦʜʪʚʝʨʞʜʝʥʠ ̫

ʊʦʣʴʢʦ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʬʦʨʤʫʣ. ɿʝʣʝʥʘʷ 

ʛʘʣʦʯʢʘ 

ʅʘʟʥʘʯʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ. 

ʏʪʦʙʳ ʥʘʟʥʘʯʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤʫʣʳ ʣʫʥʢʝ ʠ 

ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ɺʳʙʦʨ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʢʣʘʚʠʰʫ ENTER. 

ʂʥʦʧʢʘ ʆʪʤʝʥʘ ʊʦʣʴʢʦ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʬʦʨʤʫʣ. ʂʨʘʩʥʳʡ 

ʢʨʝʩʪ 

ʏʪʦʙʳ ʚʳʡʪʠ ʠʟ ʨʝʞʠʤʘ ʇʨʘʚʢʘ  ʙʝʟ ʥʘʟʥʘʯʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʫʣʳ ʜʣʷ ʣʫʥʢʠ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʆʪʤʝʥʘ ʠʣʠ ʢʣʘʚʠʰʫ CANCEL. 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɼʦʩʪʫʧʥʳʝ 

ʜʘʥʥʳʝ 

ɽʩʣʠ ʜʣʷ ʨʘʩʯʝʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʥʘʙʦʨʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚʳʙʝʨʠʪʝ 

ʧʦʜʭʦʜʷʱʠʝ ʜʘʥʥʳʝ ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ. ʅʘʙʦʨ ʜʘʥʥʳʭ 

ʦʪʦʙʨʘʟʠʪʩʷ ʚ ʥʦʚʦʤ ʪʝʢʩʪʦʚʦʤ ʦʢʥʝ ʬʦʨʤʫʣʳ, 

ʦʢʨʫʞʝʥʥʳʡ ʘʧʦʩʪʨʦʬʘʤʠ ʠ ʟʘʢʘʥʯʠʚʘʶʱʠʡʩʷ 

ʚʦʩʢʣʠʮʘʪʝʣʴʥʳʤ ʟʥʘʢʦʤ. ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʚʝʜʠʪʝ ʠʤʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʠʣʠ 

ʩʩʳʣʢʫ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʣʫʥʢʠ. 

ʅʘʧʨʠʤʝʨ, ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ! BL1 

ʉʧʠʩʦʢ ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʝʢʘʣʴʢʫʣʷʮʠʡ ʠ ʚʩʝ ʫʞʝ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ʌʫʥʢʮʠʠ 

ʉʦʜʝʨʞʠʪ ʚʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʙʫʣʝʚʳʝ ʬʫʥʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʬʦʨʤʫʣʘʭ. 

ʂʥʦʧʢʘ ʇʘʨʘʤʝʪʨʳ ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʠʪʴ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ 

ʣʫʥʦʢ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

¶ ʉʨʝʜʥʝʝ ʟʥʘʯ. ʠʤʝʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ; 

¶ ʇʦʚʪʦʨʝʥʠʝ ʠʤʝʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ; 

¶ ʀʤʷ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ. 

ʂʥʦʧʢʘ ʂʦʥʩʪʘʥʪʳ ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʘʥʪ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʟʘʜʘʪʴ 

ʢʦʥʩʪʘʥʪʳ ʜʣʷ ʨʘʩʯʝʪʘ.  

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʜʚʘ ʨʝʞʠʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

ʈʝʞʠʤ ʚʳʙʦʨʘ ʇʦʩʣʝ ʱʝʣʯʢʘ ʧʦ ʣʫʥʢʝ ʚ ʪʝʢʩʪʦʚʦʤ ʦʢʥʝ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʬʦʨʤʫʣʘ. ɸʢʪʠʚʥʘʷ 

ʣʫʥʢʘ ʚʳʜʝʣʷʝʪʩʷ ʢʨʘʩʥʦʡ ʨʘʤʢʦʡ. 

ʈʝʞʠʤ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʇʦʩʣʝ ʚʚʦʜʘ ʬʦʨʤʫʣʳ ʠʣʠ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ ç=è 

ʘʢʪʠʚʥʘʷ ʣʫʥʢʘ ʚʳʜʝʣʷʝʪʩʷ ʩʠʥʝʡ ʨʘʤʢʦʡ. ɺʳʙʦʨ 

ʜʨʫʛʠʭ ʣʫʥʦʢ ʜʦʙʘʚʣʷʝʪ ʚ ʪʝʢʫʱʫʶ ʬʦʨʤʫʣʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. ʇʨʠ ʚʳʙʦʨʝ 

ʘʢʪʠʚʥʦʡ ʣʫʥʢʠ ʚ ʬʦʨʤʫʣʫ ʜʦʙʘʚʣʷʝʪʩʷ ʩʠʤʚʦʣ çxè, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʣʫʥʢʠ. 

ʉʦʟʜʘʥʥʘʷ ʬʦʨʤʫʣʘ ʥʘʟʥʘʯʘʝʪʩʷ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʝ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ Enter 

ʠʣʠ ʢʥʦʧʢʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ (ʟʝʣʝʥʘʷ ʛʘʣʦʯʢʘ). ʇʦʩʣʝ ʥʘʟʥʘʯʝʥʠʷ ʬʦʨʤʫʣʳ 

ʦʪʢʨʳʚʘʝʪʩʷ ʨʝʞʠʤ ʚʳʙʦʨʘ. ʇʨʘʚʠʣʴʥʦʩʪʴ ʬʦʨʤʫʣʳ ʧʨʦʚʝʨʷʝʪʩʷ 

ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʝʡ. ɽʩʣʠ ʩʦʟʜʘʥʥʘʷ ʬʦʨʤʫʣʘ ʥʝʠʩʧʦʣʥʠʤʘ, 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 



 4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʫʜʘʣʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʦʨʤʫʣʫ ʠ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʚʳʙʦʨʘ, 

ʥʘʞʤʠʪʝ ʆʊʄɽʅɸ. ʄʦʞʥʦ ʪʘʢʞʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʢʥʦʧʢʘʤʠ ʩʣʝʚʘ ʦʪ ʪʝʢʩʪʦʚʦʛʦ ʦʢʥʘ ʬʦʨʤʫʣʳ. 

ɺ ʨʝʞʠʤʝ ʚʳʙʦʨʘ ʥʘʞʤʠʪʝ ʢʨʘʩʥʳʡ ʢʚʘʜʨʘʪ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʣʫʥʢʠ ʠ 

ʧʝʨʝʪʘʱʠʪʝ ʢʨʘʩʥʫʶ ʨʘʤʢʫ ʚʳʙʦʨʘ ʧʦʚʝʨʭ ʣʫʥʦʢ, ʢ ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ 

ʦʪʥʦʩʠʪʴʩʷ ʜʘʥʥʘʷ ʬʦʨʤʫʣʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʝ ʣʫʥʢʠ ʠ ʧʨʠʤʝʥʠʪʴ ʬʫʥʢʮʠʠ 

ʋʩʪʘʥʦʚʠʪʴ ʬʦʨʤʫʣʫ ʠ ʋʜʘʣʠʪʴ ʬʦʨʤʫʣʫ(ʳ) ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʛʦ 

ʤʝʥʶ. 

ʕʪʠ ʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʚʩʝʭ ʣʫʥʦʢ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʘʥʪ 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʘʥʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʢʦʥʩʪʘʥʪ ʚ ʤʝʪʦʜʝ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʣʶʙʦʡ ʠʟ ʚʚʦʜʠʤʳʭ ʬʦʨʤʫʣ. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʆʂ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠʟʤʝʥʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ.  

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʘʥʪ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʉʧʠʩʦʢ 

ʂʦʥʩʪʘʥʪ 

ɺ ʢʘʞʜʦʤ ʨʷʜʫ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʩʪʘʥʪʘ. ʈʷʜʳ 

ʨʘʟʙʠʪʳ ʥʘ 4 ʢʦʣʦʥʢʠ: 

¶ ʀʤ ̫

ɺʚʝʜʠʪʝ ʧʦʜʭʦʜʷʱʝʝ ʠʤʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʢʦʥʩʪʘʥʪʳ, ʥʘʧʨʠʤʝʨ ʢʦʜ ʠʣʠ ʘʙʙʨʝʚʠʘʪʫʨʘ. ʄʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʙʫʢʚʳ. 

¶ ɿʥʘʯʝʥʠʝ 

ɺ ʧʦʣʝ ɿʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʚʝʜʝʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ. 

¶ ʂʦʤʤʝʥʪʘʨʠʡ 

ɺʚʝʜʠʪʝ ʢʦʨʦʪʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ ʜʣʷ ʢʦʥʩʪʘʥʪʳ. 

¶ ʅʝʦʙ. (ʥʝʦʙʭʦʜʠʤʦ) 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʞʦʢ ʅʝʦʙ. ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʤʝʨʝʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥʦ ʪʦʣʴʢʦ ʧʦ ʧʦʣʫʯʝʥʠʠ ʠʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʡ ʢʦʥʩʪʘʥʪʳ. 

4.3.6 ʂʠʥʝʪʠʢʘ: ʆʙʨʘʙʦʪʢʘ ʢʠʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ɺ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʝʨʥʠʪʝ ʵʣʝʤʝʥʪ ʂʠʥʝʪʠʢʘ ʠ ʚʳʙʝʨʠʪʝ ʆʙʨʘʙʦʪʢʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʢʣʘʜʦʢ: ʋʛʣʳ ʥʘʢʣʦʥʘ, 

ɺʩʪʫʧʣʝʥʠʷ, ʄʠʥ./Maʢʩ./ʇʣʦʱʘʜʴ, ɼʦʩʪʫʧʥʳʝ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʢʠʥʝʪʠʢʘ. ʆʪʦʙʨʘʞʘʝʤʘʷ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʙʨʘʥʥʦʤʫ ʨʝʞʠʤʫ ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ OD ʜʣʷ 

ʧʦʛʣʦʱʝʥʠʷ). 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ (ʥʘʧʨ. ʟʥʘʯʝʥʠʝ ʧʝʨʝʧʦʣʥʝʥʠʷ) ʚ ʨʘʩʯʝʪʝ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʫʜʫʪ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ. 

 

  



4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  

64 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 2023-07 

ɺʢʣʘʜʢʘ ʋʛʣʳ ʥʘʢʣʦʥʘ 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ ʦʮʝʥʢʫ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʢʨʠʚʦʡ: 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ʈʘʩʯʝʪ 

ɺʳʙʝʨʠʪʝ ʣʠʥʝʡʥʳʡ ʠʣʠ ʢʚʘʜʨʘʪʠʯʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ 

(ʩʤ. ʨʘʟʜʝʣ 11 ɺʳʯʠʩʣʝʥʠʷ). 

ʌʣʘʞʦʢ ʉʨʝʜʥʠʡ 

ʫʛʦʣ ʥʘʢʣʦʥʘ 

ɺʚʝʜʠʪʝ ʚ ʪʝʢʩʪʦʚʳʝ ʧʦʣʷ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠʣʠ ʚʨʝʤʷ 

ʦʢʦʥʯʘʥʠʷ, ʠʥʘʯʝ ʙʫʜʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʩʷ 

ʢʠʥʝʪʠʢʘ. 

 ¶ ʂʥʦʧʢʠ ɺʨʝʤʷ/ʊʦʯʢʠ: 

ɽʩʣʠ ʚʳʙʨʘʥʦ ɺʨʝʤʷ, ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʚʨʝʤʷ 

ʦʢʦʥʯʘʥʠʷ ʚʚʦʜʷʪʩʷ ʚ ʬʦʨʤʘʪʝ ʯʘʩʳ, ʤʠʥʫʪʳ, 

ʩʝʢʫʥʜʳ. ɽʩʣʠ ʚʳʙʨʘʥʳ ʊʦʯʢʠ, ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ 

ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʘʥʘʣʠʟʘ ʚʚʦʜʷʪʩʷ ʢʘʢ ʥʦʤʝʨʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. 

 ¶ ʇʦʣʝ ʉʪʘʨʪ: 

ɺʚʝʜʠʪʝ ʚʨʝʤʷ ʥʘʯʘʣʘ (ʯʘʩʳ, ʤʠʥʫʪʳ, ʩʝʢʫʥʜʳ) 

ʠʣʠ ʥʦʤʝʨ ʮʠʢʣʘ. 

 ¶ ʇʦʣʝ ʆʢʦʥʯʘʥʠʝ: 

ɺʚʝʜʠʪʝ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ (ʯʘʩʳ, ʤʠʥʫʪʳ, ʩʝʢʫʥʜʳ) 

ʠʣʠ ʥʦʤʝʨ ʮʠʢʣʘ. 

ʌʣʘʞʦʢ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʫʛʦʣ ʥʘʢʣʦʥʘ 

ɺʚʝʜʠʪʝ ʚ ʪʝʢʩʪʦʚʳʝ ʧʦʣʷ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠʣʠ ʚʨʝʤʷ 

ʦʢʦʥʯʘʥʠʷ, ʠʥʘʯʝ ʙʫʜʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʩʷ 

ʢʠʥʝʪʠʢʘ. 

 ¶ ʂʥʦʧʢʠ ɺʨʝʤʷ/ʊʦʯʢʠ: 

ɽʩʣʠ ʚʳʙʨʘʥʦ ɺʨʝʤʷ, ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʚʨʝʤʷ 

ʦʢʦʥʯʘʥʠʷ ʚʚʦʜʷʪʩʷ ʚ ʬʦʨʤʘʪʝ ʯʘʩʳ, ʤʠʥʫʪʳ, 

ʩʝʢʫʥʜʳ. ɽʩʣʠ ʚʳʙʨʘʥʳ ʊʦʯʢʠ, ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ 

ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʘʥʘʣʠʟʘ ʚʚʦʜʷʪʩʷ ʢʘʢ ʥʦʤʝʨʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. 

 ¶ ʇʦʣʝ ʉʪʘʨʪ: 

ɺʚʝʜʠʪʝ ʚʨʝʤʷ ʥʘʯʘʣʘ (ʯʘʩʳ, ʤʠʥʫʪʳ, ʩʝʢʫʥʜʳ) 

ʠʣʠ ʥʦʤʝʨ ʮʠʢʣʘ. 

 ¶ ʇʦʣʝ ʆʢʦʥʯʘʥʠʝ: 

ɺʚʝʜʠʪʝ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ (ʯʘʩʳ, ʤʠʥʫʪʳ, ʩʝʢʫʥʜʳ) 

ʠʣʠ ʥʦʤʝʨ ʮʠʢʣʘ. 

 ¶ ʇʦʣʝ ʊʦʯʢʠ: 

ɺʚʝʜʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʛʣʘ ʥʘʢʣʦʥʘ. 

ʇʘʨʘʤʝʪʨ ʉʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ 

(ʩʨʝʜʥʝʝ ʫʚʝʣʠʯʝʥʠʝ/ʫʤʝʥʴʰʝʥʠʝ) ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ. ʉʥʘʯʘʣʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚʨʝʤʷ ʥʘʯʘʣʘ, ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʠ ʨʝʞʠʤ ʨʘʩʯʝʪʘ 

(ʣʠʥʝʡʥʳʡ ʠʣʠ ʢʚʘʜʨʘʪʠʯʥʳʡ). ʆʧʨʝʜʝʣʷʶʪʩʷ ʚʩʝ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ ʠʟ 

ʚʳʙʨʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʏʝʨʝʟ ʚʳʙʨʘʥʥʳʝ ʪʦʯʢʠ ʠʟʤʝʨʝʥʠʷ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ 

ʣʠʥʠʷ ʨʝʛʨʝʩʩʠʠ (ʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ ʠʣʠ ʧʦʣʠʥʦʤ 2-ʡ ʩʪʝʧʝʥʠ) ʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ. ʉʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʥʘʢʣʦʥʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʪʦʯʢʘʭ 

ʜʚʫʭ ʩʤʝʞʥʳʭ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ. ʇʦʣʫʯʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ 

ʢʠʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚʢʣʶʯʘʶʪ ʩʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʚ ʩʝʢʫʥʜʫ, ʘ ʪʘʢʞʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʠ ʪʦʯʥʦʩʪʴ ʧʨʠʙʣʠʞʝʥʠʷ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʄʘʢʩ. ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ( ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ/ ʫʤʝʥʴʰʝʥʠʝ) ʥʘ 

ʚʳʙʨʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ. ɺ ʧʘʨʘʤʝʪʨʝ ʊʦʯʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʪʦʯʝʢ. ʉʥʘʯʘʣʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘʢʣʦʥ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ 

ʤʝʞʜʫ 1-ʡ ʠ n-ʡ ʪʦʯʢʘʤʠ ʠʟ ʧʝʨʚʳʭ n ʪʦʯʝʢ. ɿʘʪʝʤ ʠʥʪʝʨʚʘʣ ʧʝʨʝʤʝʩʪʠʪʩʷ ʥʘ 

ʦʜʥʫ ʪʦʯʢʫ ʜʘʣʴʰʝ, ʠ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʙʫʜʝʪ 

ʧʨʦʜʦʣʞʘʪʴʩʷ ʧʦ ʚʩʝʤ ʪʦʯʢʘʤ ʚʳʙʨʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʩʯʠʪʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʥʘʢʣʦʥʦʚ. 

ʇʦʣʫʯʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʢʠʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚʢʣʶʯʘʶʪ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʚ ʩʝʢʫʥʜʫ, ʚ ʤʠʥʫʪʫ ʠ ʚ ʯʘʩ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʦʡ 

ʜʠʘʧʘʟʦʥ ʦʪ ʧʝʨʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʜʦ ʪʦʯʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʚ 

ʩʝʢʫʥʜʫ. 

ɺʢʣʘʜʢʘ ɺʩʪʫʧʣʝʥʠʷ 

ɺʦ ʚʢʣʘʜʢʝ ɺʩʪʫʧʣʝʥʠʷ ʟʘʜʘʡʪʝ ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʠ 

ʜʘʥʥʳʭ (ʟʥʘʯʝʥʠʝ OD):  

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. 

ʌʣʘʞʦʢ ɺʨʝʤʷ ʜʦ 

ʚʩʪʫʧʣʝʥʠʷ 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ɺʨʝʤʷ ʜʦ ʚʩʪʫʧʣʝʥʠʷ, 

ʚʚʝʜʠʪʝ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚʩʪʫʧʣʝʥʠʷ. 

 ¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ: 

ɺʚʝʜʠʪʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ. 

 ¶ ʂʥʦʧʢʘ ʠ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ɹʘʟʠʩ: 

ʉʨʝʜʥ.ʟʥʘʯ.ʧʝʨʚʳʭ n ʪʦʯʝʢ: 

ɽʩʣʠ ʚʳʙʨʘʥʦ, ʚʚʝʜʠʪʝ ʞʝʣʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʦʯʝʢ. 

 ¶ ʂʥʦʧʢʘ ʠ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ɹʘʟʠʩ: 

ɽʩʣʠ ʚʳʙʨʘʥʦ, ʚʚʝʜʠʪʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʙʘʟʠʩʘ. 

ʌʣʘʞʦʢ ɺʨʝʤʷ ʜʦ 

ʚʩʪʫʧʣʝʥʠʷ % 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ɺʨʝʤʷ ʜʦ ʚʩʪʫʧʣʝʥʠʷ %, 

ʚʚʝʜʠʪʝ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʧʨʦʮʝʥʪʘʭ. 

 ¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ: 

ɺʚʝʜʠʪʝ ʧʨʦʮʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ. 

 ¶ ʂʥʦʧʢʘ ʠ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ɹʘʟʠʩ: 

ʉʨʝʜʥ.ʟʥʘʯ.ʧʝʨʚʳʭ n ʪʦʯʝʢ:  

ɽʩʣʠ ʚʳʙʨʘʥʦ, ʚʚʝʜʠʪʝ ʞʝʣʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʦʯʝʢ. 

 ¶ ʂʥʦʧʢʘ ʠ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ɹʘʟʠʩ: 

ɽʩʣʠ ʚʳʙʨʘʥʦ, ʚʚʝʜʠʪʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʙʘʟʠʩʘ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʚʢʣʶʯʘʶʪ 

ʟʥʘʯʝʥʠʝ ʙʘʟʠʩʘ, ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʙʘʟʠʩʘ, ʚʨʝʤʷ, 

ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʫʤʤʳ ʟʥʘʯʝʥʠʡ ʙʘʟʠʩʘ ʠ ʚʩʪʫʧʣʝʥʠʷ ʠ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʦʪʨʝʟʢʘʤʠ ʚʨʝʤʝʥʠ (ɺʨʝʤʷ ʦʪ ʙʘʟʠʩʘ ʜʦ ʚʩʪʫʧʣʝʥʠʷ). 

ʇʨʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʟʥʘʯʝʥʠʷʭ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʝʥʠʝ 

ʚʩʪʫʧʣʝʥʠʷ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʧʦʥʠʞʘʶʱʠʭʩʷ 

ʟʥʘʯʝʥʠʷʭ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʝʥʠʝ ʚʩʪʫʧʣʝʥʠʷ ʙʫʜʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ. 

  



4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʚʢʣʘʜʢʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʢʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ ʢʨʠʚʦʡ, ʠ ʜʣʷ ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʠ 

ʧʦʜ ʢʠʥʝʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ: 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. 

ʌʣʘʞʦʢ ʉʨʝʜʥʝʝ 

ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ 

ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ, ʯʪʦʙʳ ʦʪʢʨʳʣʦʩʴ ʧʦʣʝ ʊʦʯʢʠ, ʠ 

ʚʚʝʜʠʪʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʜʣʷ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. An even curve will then be 

generated using these points and the lowest value 

contained in the curve determined. 

ʌʣʘʞʦʢ ʉʨʝʜʥʝʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ 

ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ, ʯʪʦʙʳ ʦʪʢʨʳʣʦʩʴ ʧʦʣʝ ʊʦʯʢʠ, ʠ 

ʚʚʝʜʠʪʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʀʟ ʵʪʠʭ ʪʦʯʝʢ ʙʫʜʝʪ 

ʧʦʩʪʨʦʝʥʘ ʨʘʚʥʦʤʝʨʥʘʷ ʢʨʠʚʘʷ ʠ ʦʧʨʝʜʝʣʝʥʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʌʣʘʞʦʢ ʇʣʦʱʘʜʴ ɺʚʝʜʠʪʝ ʚ ʪʝʢʩʪʦʚʳʝ ʧʦʣʷ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠʣʠ ʚʨʝʤʷ 

ʦʢʦʥʯʘʥʠʷ, ʠʥʘʯʝ ʙʫʜʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʩʷ 

ʢʠʥʝʪʠʢʘ. 

 ¶ ʂʥʦʧʢʠ ɺʨʝʤʷ/ʊʦʯʢʠ: 

ɽʩʣʠ ʚʳʙʨʘʥʦ ɺʨʝʤʷ, ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʚʨʝʤʷ 

ʦʢʦʥʯʘʥʠʷ ʚʚʦʜʷʪʩʷ ʚ ʬʦʨʤʘʪʝ ʯʘʩʳ, ʤʠʥʫʪʳ, 

ʩʝʢʫʥʜʳ. ɽʩʣʠ ʚʳʙʨʘʥʳ ʊʦʯʢʠ, ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ 

ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʘʥʘʣʠʟʘ ʚʚʦʜʷʪʩʷ ʢʘʢ ʥʦʤʝʨʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. 

 ¶ ʇʦʣʝ ʉʪʘʨʪ: 

ɺʚʝʜʠʪʝ ʚʨʝʤʷ ʥʘʯʘʣʘ (ʯʘʩʳ, ʤʠʥʫʪʳ, ʩʝʢʫʥʜʳ) 

ʠʣʠ ʥʦʤʝʨ ʮʠʢʣʘ. 

 ¶ ʇʦʣʝ ʆʢʦʥʯʘʥʠʝ: 

ɺʚʝʜʠʪʝ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ (ʯʘʩʳ, ʤʠʥʫʪʳ, ʩʝʢʫʥʜʳ) 

ʠʣʠ ʥʦʤʝʨ ʮʠʢʣʘ. 

ʉʨʝʜʥʝʝ ʚʳʯʠʩʣʷʝʪʩʷ ʠʟ ʚʩʝʭ ʪʦʯʝʢ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʠ ʚʢʣʶʯʘʷ ʧʦʩʣʝʜʥʝʝ. ʄʠʥʠʤʘʣʴʥʦʝ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʚʢʣʶʯʘʶʪ ʤʠʥʠʤʘʣʴʥʦʝ / 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʠ ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʘʭ ʦʪ ʧʝʨʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʜʦ 

ʤʠʥʠʤʘʣʴʥʦʛʦ / ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ. 

ʇʨʠʤʝʨ: 

ʇʨʠ ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ ʠʟ 5 ʮʠʢʣʦʚ ʠ 3 ʪʦʯʝʢ ʙʝʨʫʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ: 

ʩʨʝʜʥʝʝ ʠʟ 1, 2 ʠ 3-ʛʦ ʢʠʥʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ; 

ʩʨʝʜʥʝʝ ʠʟ 2, 3 ʠ 4-ʛʦ ʢʠʥʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ; 

ʩʨʝʜʥʝʝ ʠʟ 3, 4 ʠ 5-ʛʦ ʢʠʥʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʵʪʠʭ ʪʨʝʭ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ. 



 4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ɺʢʣʘʜʢʘ ɼʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ 

ɺʦ ʚʢʣʘʜʢʝ ɼʦʩʪʫʧʥʳʝ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ 

ʨʝʟʫʣʴʪʘʪʦʚ:  

ʇʦʣʝ ʜʘʥʥʳʭ ʇʦʣʝ ʜʘʥʥʳʭ ʦʪʦʙʨʘʞʘʝʪ ʩʧʠʩʦʢ ʟʥʘʯʝʥʠʡ, 

ʚʳʜʝʣʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʠʭ ʚʢʣʘʜʢʘʭ ʜʠʘʣʦʛʦʚʦʛʦ 

ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. 

ʇʦʣʝ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʦʪʦʙʨʘʞʘʝʪ ʩʧʠʩʦʢ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ. 

ɺʢʣʘʜʢʘ ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʢʠʥʝʪʠʢʘ 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʘʥʥʫʶ ʚʢʣʘʜʢʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʢʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʄʠʭʘʵʣʠʩʘ-ʄʝʥʪʝʥ: 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ.  

ʌʣʘʞʦʢ 

ʈʘʩʩʯʠʪʘʪʴ Km ʠ 

Vmax 

ʇʦʩʪʘʚʴʪʝ ʬʣʘʞʦʢ, ʝʩʣʠ ʥʫʞʥʦ ʨʘʩʩʯʠʪʘʪʴ Km ʠ 

Vmax. 

ɻʨʫʧʧʘ ʊʠʧ 

ʨʘʩʯʝʪʘ 

ʄʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʨʘʩʯʝʪʦʚ: 

¶ Hanes (ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʷ/ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ) 

¶ Eadie-Hofstee (ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ/ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ) 

¶ Lineweaver-Burk (1/ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

1/ʢʦʥʮʝʥʪʨʘʮʠʷ) 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʚʢʣʶʯʘʶʪ Km ʠ Vmax ʜʣʷ 

ʛʨʘʬʠʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʢʠʥʝʪʠʢʠ ʢʘʞʜʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ.  

ɺ ʦʪʣʠʯʠʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʜʨʫʛʠʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɻʨʘʬʠʢ: ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʢʠʥʝʪʠʢʘ.  

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʘʢʪʠʚʥʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʣʘʥʰʝʪ ʚʢʣʶʯʘʝʪ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʙʨʘʟʮʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʣʠʙʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʣʠʙʦ ʨʘʩʯʝʪʳ 

ʫʛʣʦʚ ʥʘʢʣʦʥʦʚ. 

4.3.7 ʂʠʥʝʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ɼʦʙʘʚʠʪʴ ʥʦʚʳʝ ʢʠʥʝʪʠʯʝʩʢʠʝ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʠʥʝʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ  ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ 

ʬʦʨʤʫʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʣʫʥʢʠ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʠʥʝʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ 

ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʩʯʝʪʳ ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʳʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʕʣʝʤʝʥʪʳ ʜʘʥʥʦʛʦ ʦʢʥʘ ʘʥʘʣʦʛʠʯʥʳ ʪʘʢʦʚʳʤ ʧʨʠ ʚʚʦʜʝ ʥʦʚʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 4.3.5 ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ: 

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 
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4.3.8 ʂʦʥʮʝʥʪʨʘʮʠʠ: ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʘʥʘʣʠʟʦʚ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ ʥʘʩʪʨʦʡʢʠ, 

ʢʘʩʘʶʱʠʝʩʷ ʪʠʧʘ ʘʥʘʣʠʟʘ, ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʢʨʠʚʳʭ. ʇʦʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʧʷʪʠ 

ʚʢʣʘʜʢʘʭ. 

ɺʢʣʘʜʢʘ ɼʘʥʥʳʝ 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʜʝʣʘʶʪʩʷ ʙʘʟʦʚʳʝ ʥʘʩʪʨʦʡʢʠ, ʪʘʢʠʝ ʢʘʢ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ: 

ʈʝʛʫʣʠʨʦʚʢʘ 

ʚʨʘʱʝʥʠʷ ʕʢʩʧ. 

ʛʨʫʧʧʳ 

ɽʩʣʠ ʧʣʘʥʰʝʪ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʘʥʘʣʠʟʦʚ, ʜʦʣʞʥʘ 

ʙʳʪʴ ʚʳʙʨʘʥʘ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ. ɽʩʣʠ 

ʧʣʘʥʰʝʪ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʦʜʠʥ ʘʥʘʣʠʟ, ʨʝʛʫʣʠʨʦʚʢʘ 

ʚʨʘʱʝʥʠʷ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ.  

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʚʳ 

ʩʦʙʠʨʘʝʪʝʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. ɺʳʙʝʨʠʪʝ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ 

ʠʣʠ ʣʶʙʳʝ ʜʦʩʪʫʧʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʂʥʦʧʢʘ ʉʪʘʥʜʘʨʪʳ 

ʠʟ ʩʭʝʤʳ 

ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʘ ʠʟ 

ʩʪʘʥʜʘʨʪʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʭʝʤʝ. 

ʂʥʦʧʢʘ ʉʪʘʥʜʘʨʪʳ 

ʠʟ ʚʥʝʰ. ʬʘʡʣʘ 

ɽʩʣʠ ʚʳʙʨʘʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʥʝ 

ʩʦʜʝʨʞʠʪ ʩʪʘʥʜʘʨʪʦʚ, ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʛʨʫʞʝʥʘ ʠʟ .std-ʬʘʡʣʘ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ɺʳʙʨʘʪʴ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʬʘʡʣ. 

ʂʥʦʧʢʘ ʉʪʘʥʜʘʨʪʳ 

ʠʟ ʵʢʩʧ. ʛʨʫʧʧʳ 

ɽʩʣʠ ʚʳʙʨʘʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʥʝ 

ʩʦʜʝʨʞʠʪ ʩʪʘʥʜʘʨʪʦʚ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ ʜʨʫʛʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ. 

ʂʥʦʧʢʘ ɹʝʟ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ 

ʢʨʠʚʦʡ 

ɽʩʣʠ ʚʳʙʨʘʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ ʥʝ 

ʩʦʜʝʨʞʠʪ ʩʪʘʥʜʘʨʪʦʚ, ʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʨʘʩʯʝʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʜʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 

(ʧʦ ʫʤʦʣʯʘʥʠʶ). 

ʂʥʦʧʢʘ ɼʦʧ. 

ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʂʣʠʢʥʠʪʝ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʯʪʦʙʳ 

ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʘʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ. ɺʳʙʝʨʠʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ, ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʨʘʩʩʯʠʪʘʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ, 

ʠʩʭʦʜʷ ʠʟ ʪʝʢʫʱʝʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ.  

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʘʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ʉʧʠʩʦʢ 

ɺʳʙʨʘʥʥʳʝ 

ʜʘʥʥʳʝ 

ʉʧʠʩʦʢ ʩʦʜʝʨʞʠʪ ʠʤʝʥʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 
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ʂʥʦʧʢʘ ɼʦʙʘʚʠʪʴ ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ, ʚʳʙʨʘʥʥʳʝ ʠʟ ʩʧʠʩʢʘ ɺʭʦʜ. ʜʘʥʥʳʝ, ʚ 

ʩʧʠʩʦʢ ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ. 

ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ, ʯʪʦʙʳ ʫʜʘʣʠʪʴ 

ʚʳʜʝʣʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟ ʩʧʠʩʢʘ ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ. 

ɺʢʣʘʜʢʘ ʊʠʧ ʘʥʘʣʠʟʘ 

ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʚʢʣʘʜʢʫ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʪʠʧ ʘʥʘʣʠʟʘ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ 

ʪʠʧʦʚ ʘʥʘʣʠʟʘ ʩʤ. ʚ ʨʘʟʜʝʣʝ 11.4 ʊʠʧʳ ʘʥʘʣʠʟʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ. 

 

ʇʝʨʝʢʣʶʯʘʪʝʣʠ 

ʊʠʧ ʘʥʘʣʠʟʘ 

ɺʳʙʝʨʠʪʝ ʘʣʛʦʨʠʪʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʣʷ ʨʘʩʯʝʪʘ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ: 

ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʘʥʘʣʠʟʘ. 

1. ʇʦ ʪʦʯʢʘʤ 

2. ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ 

3. ʅʝʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ 

4. ʂʫʙʠʯʝʩʢʠʡ ʩʧʣʘʡʥ 

5. Akima 

6. ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʚʢʣʶʯʘʶʱʠʡ ʧʦʣʷ ʚʳʙʦʨʘ 

ʩʪʝʧʝʥʠ ʤʥʦʛʦʯʣʝʥʘ ʠ ʚʝʩʦʚʳʝ ʧʘʨʘʤʝʪʨʳ) 

7. ʏʝʪʳʨʝ ʧʘʨʘʤʝʪʨʘ (ʚʢʣʶʯʘʶʱʠʡ ʢʥʦʧʢʫ ɼʦʧʦʣʥ. 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʫʤʘ ʠ ʤʘʢʩʠʤʫʤʘ) 

8. ʄʝʪʦʜ ʄʘʨʢʚʘʨʜʪʘ ʩ ʯʝʪʳʨʴʤʷ ʧʘʨʘʤʝʪʨʘʤʠ 

(ʚʢʣʶʯʘʶʱʠʡ ʢʥʦʧʢʫ ɼʦʧʦʣʥ. ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʩʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ) 

9. ʇʷʪʴ ʧʘʨʘʤʝʪʨʦʚ (ʚʢʣʶʯʘʶʱʠʡ ʢʥʦʧʢʫ ɼʦʧʦʣʥ. 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ) 

10. LogitLog (ʚʢʣʶʯʘʶʱʠʡ ʢʥʦʧʢʫ ɼʦʧʦʣʥ. ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʫʤʘ ʠ ʤʘʢʩʠʤʫʤʘ) 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ʄʘʩʰʪʘʙ. 

ʜʘʥʥʳʭ: 

ʊʠʧ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤ 

ʟʥʘʯʝʥʠʷʤ. ɼʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ: 

¶ Lin(x)Lin(y): ʣʠʥʝʡʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʩʝʡ x ʠ 

y; 

¶ Lin(x)Log(y): ʣʠʥʝʡʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʩʠ x, 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʩʠ y; 

¶ Log(x)Lin(y): ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

ʦʩʠ x, ʣʠʥʝʡʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʩʠ y; 

¶ Log(x)Log(y): ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

ʦʩʝʡ x ʠ y. 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʩʠ x ʙʫʜʝʪ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0, ʧʦʩʢʦʣʴʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʚʳʯʠʩʣʠʪʴ ʣʦʛʘʨʠʬʤ 0. ʆʜʥʘʢʦ ʜʦʧʫʩʢʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʝ 

0,0000001. 
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ʂʥʦʧʢʘ 

ɼʦʧʦʣʥ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʦʧʦʣʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʩʣʝʜʫʶʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ: 

¶ ʇʦʣʝ ʚʳʙʦʨʘ ʯʠʩʣʘ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ 

ɽʩʣʠ ʠʤʝʝʪʩʷ ʙʦʣʝʝ ʦʜʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʜʣʷ ʪʠʧʦʚ LogitLog ʠ Four Parameters 

ʟʥʘʯʝʥʠʷ ʄʠʥ. ʠ ʄʘʢʩ. ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʢʨʠʚʦʡ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ɺʳʙʝʨʠʪʝ ʀʩʧ. ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʯʪʦʙʳ 

ʧʨʠʤʝʥʠʪʴ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ: 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʧʝʨʩʠʠ; 
- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʝʩʘ; 

- ʨʫʯʥʦʡ. 

ʉʤ. ʨʘʟʜʝʣ 11.4.14 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʩʦʚʳʭ 

ʢʦɻʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʧʨʠʙʣʠʞʝʥʠʡ ʄʘʨʢʚʘʨʜʪʘ ʩ 

ʯʝʪʳʨʴʤʷ ʠʣʠ ʧʷʪʴʶ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ 

ʧʨʠʙʣʠʞʝʥʠʡ. 

¶ ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ð ɽʩʣʠ ʚʳʙʨʘʥʦ 

çɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʧʝʨʩʠʠè, 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʦʧʦʣʥ => ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʆʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ. ï ʆʧʨʝʜʝʣʠʪʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʟʚʝʰʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʜʥʦʤ ʠʟ ʜʚʫʭ ʩʣʫʯʘʝʚ ʦʰʠʙʦʢ 

(ʚʩʝ ʧʦʚʪʦʨʝʥʠʷ ʨʘʚʥʳ ʠʣʠ ʦʩʪʘʣʦʩʴ ʪʦʣʴʢʦ ʦʜʥʦ 

ʧʦʚʪʦʨʝʥʠʝ), ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʠʩʧʝʨʩʠʠ 0 ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʦʰʠʙʢʝ ʨʘʩʯʝʪʘ. 

¶ ʊʝʢʩʪʦʚʳʝ ʧʦʣʷ ʄʠʥ/ʄʘʢʩ 

ʇʦʣʷ ʄʠʥ/ʄʘʢʩ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʝʜʝʣʦʚ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʘʥʘʣʠʟʦʚ LogItLog ʠ Four 

Parameters. 

ʌʣʘʞʦʢ ɺʢʣʶʯʠʪʴ 

(0,0) 

ɽʩʣʠ ʬʣʘʞʦʢ ɺʢʣʶʯʠʪʴ ʫʩʪʘʥʦʚʣʝʥ, ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʘʥʜʘʨʪʥʦʡ ʪʦʯʢʠ ʜʦʙʘʚʣʷʝʪʩʷ (0,0). ʕʪʦ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʃʠʥʝʡʥʳʡ ʜʣʷ ʦʙʝʠʭ ʦʩʝʡ. 

ʌʣʘʞʦʢ 

ʕʢʩʪʨʘʧʦʣʷʮʠʷ 

ʌʫʥʢʮʠʷ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʙʘʟʦʚʳʭ ʪʦʯʢʘʭ, ʣʝʞʘʱʠʭ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʨʘʟʨʝʰʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʘ ʪʘʢʞʝ 

ʣʝʞʘʱʠʭ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʵʢʩʪʨʘʧʦʣʷʮʠʠ 3 ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ min-2*(max-

min) ʜʦ max+2*(max-min), ʛʜʝ min ʠ max 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. 

ʏʠʩʣʦʚʦʝ ʧʦʣʝ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ 

ʇʦʣʝ ʜʘʥʥʳʭ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʢʪʠʚʥʦ ʪʦʣʴʢʦ 

ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʕʢʩʪʨʘʧʦʣʷʮʠʷ. ʆʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʳʝ ʧʨʝʜʝʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. 



 4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ɺʢʣʘʜʢʘ ʆʪʨʝʟʢʠ 

ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʚʢʣʘʜʢʫ, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʚʳʙʨʘʥʥʳʭ 

ʟʥʘʯʝʥʠʡ Y ʥʘ ʦʩʥʦʚʝ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ.  

ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʚʢʣʘʜʢʫ, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʚʳʙʨʘʥʥʳʭ 

ʟʥʘʯʝʥʠʡ Y ʥʘ ʦʩʥʦʚʝ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. 

ʇʦʚʦʨʦʪʥʳʡ 

ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

ʕʢʩʧ. ʛʨʫʧʧʘ 

ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʫʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʛʨʫʧʧʫ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ. 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ɺ ʵʪʦʤ ʩʧʠʩʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʜʘʥʥʳʝ, ʜʦʩʪʫʧʥʳʝ 

ʜʣʷ ʨʘʩʯʝʪʘ. 

ʇʦʣʝ ʩʧʠʩʢʘ ʀʤʷ 

ʦʪʨʝʟʢʘ ʠ 

ʬʦʨʤʫʣʘ 

ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʠʤʷ ʦʪʨʝʟʢʘ. ɿʘʪʝʤ 

ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʬʦʨʤʫʣʫ ʦʪʨʝʟʢʘ. ɿʜʝʩʴ ʤʦʞʥʦ 

ʚʚʝʩʪʠ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʣʠ ʬʦʨʤʫʣʫ. 

ʆʧʝʨʘʪʦʨʳ ɺʚʦʜ 

ʬʦʨʤʫʣʳ 

ɹʣʦʢʠ ʚʳʙʦʨʘ ʦʙʣʝʛʯʘʶʪ ʚʚʦʜ ʬʦʨʤʫʣ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ, ʦʧʝʨʘʪʦʨʦʚ ʠ 

ʧʝʨʝʤʝʥʥʳʭ. 

¶ ʇʝʨʝʤʝʥʥʳʝ 

ɺ ʵʪʦʤ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ ʜʦʩʪʫʧʥʳ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ, 

ʧʨʠʥʠʤʘʝʤʳʝ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

¶ ʂʥʦʧʢʘ ...  

ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʘʥʪ. 

¶ ʆʧʝʨʘʪʦʨʳ 

ɿʜʝʩʴ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʦʧʝʨʘʪʦʨʳ, ʧʨʠʥʠʤʘʝʤʳʝ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

¶ ʌʫʥʢʮʠʠ 

ɿʜʝʩʴ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʬʫʥʢʮʠʠ, ʧʨʠʥʠʤʘʝʤʳʝ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ʇʨʠʤʝʨʳ 

IC50 ʜʣʷ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ: 

ʌʦʨʤʫʣʘ: (ST1_1+ST1_8)/2 

ʉʫʤʤʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʦʚ, ʜʝʣʝʥʥʘʷ ʥʘ 2 
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ɺʢʣʘʜʢʘ ʆʩʴ 

ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʚʢʣʘʜʢʫ, ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ.  

ɻʨʫʧʧʘ ʆʩʴ ʍ 

ɻʨʫʧʧʘ ʆʩʴ Y 

ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʄʝʪʢʘ: ɺʚʝʜʠʪʝ ʤʝʪʢʫ ʦʩʠ 

¶ ʂʥʦʧʢʘ ʎʚʝʪ ɺʳʙʝʨʠʪʝ ʮʚʝʪ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʦʩʠ 

¶ ʌʣʘʞʦʢ ʃʦʛʘʨʠʬʤ. ʤʘʩʰʪʘʙ: ʫʩʪʘʥʦʚʠʪʝ ʵʪʦʪ 

ʬʣʘʞʦʢ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʩʝʡ ʛʨʘʬʠʢʘ ʚ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ (ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʨʘʩʯʝʪ). 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɸʚʪʦʤʘʪ. ʚʳʙʦʨ ʜʠʘʧʘʟʦʥʘ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʷʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʷ ʦʩʠ 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɼʠʘʧʘʟʦʥ ɸʢʪʠʚʠʨʫʝʪ ʯʠʩʣʦʚʳʝ 

ʧʦʣʷ ʄʠʥ ʠ ʄʘʢʩ. ʇʦʟʚʦʣʷʶʪ ʟʘʜʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ 

ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʦʩʠ. 

¶ ʌʣʘʞʦʢ ʉʝʪʢʘ: ɽʩʣʠ ʵʪʦʪ ʬʣʘʞʦʢ ʫʩʪʘʥʦʚʣʝʥ, ʥʘ 

ʦʩʠ ʦʪʦʙʨʘʟʠʪʩʷ ʩʝʪʢʘ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʩʝʪʢʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʫ ʎʚʝʪ ʠ ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ʉʪʠʣʴ ʣʠʥʠʠ. 

ɺʢʣʘʜʢʘ ɻʨʘʬʠʢ 

ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʚʢʣʘʜʢʫ, ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʛʨʘʬʠʢʘ.  

ɻʨʫʧʧʘ ʅʘʟʚʘʥʠʝ ʀʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʄʝʪʢʘ: ʚʚʝʜʠʪʝ ʤʝʪʢʫ ʛʨʘʬʠʢʘ. 

¶ ʂʥʦʧʢʘ ʎʚʝʪ: ʚʳʙʝʨʠʪʝ ʮʚʝʪ ʤʝʪʢʠ ʛʨʘʬʠʢʘ. 

ɻʨʫʧʧʘ ʂʨʠʚʳʝ ʀʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ ʇʦʚʦʨʦʪʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʕʢʩʧ. ʛʨʫʧʧʘ: 

ɺʳʙʝʨʠʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʛʨʫʧʧʫ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʥʘʩʪʨʦʡʢʠ (ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ 

ʝʩʣʠ ʦʧʨʝʜʝʣʝʥʦ ʙʦʣʝʝ ʦʜʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ). 

¶ ʂʥʦʧʢʘ ʎʚʝʪ: ʚʳʙʝʨʠʪʝ ʮʚʝʪ ʢʨʠʚʦʡ ʚʳʙʨʘʥʥʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ.  

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʉʠʤʚʦʣ: ʚʳʙʝʨʠʪʝ 

ʩʠʤʚʦʣ ʜʣʷ ʙʘʟʦʚʳʭ ʪʦʯʝʢ ʚʳʙʨʘʥʥʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʄʝʪʢʘ: ʚʚʝʜʠʪʝ ʤʝʪʢʫ ʜʣʷ ʢʨʠʚʦʡ 

ʚʳʙʨʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

¶ ʌʣʘʞʦʢ ʉʢʨrʪʴ ʢʨʠʚʫʶ: ʝʩʣʠ ʵʪʦʪ ʬʣʘʞʦʢ 

ʫʩʪʘʥʦʚʣʝʥ, ʢʨʠʚʘʷ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ. 

¶ ʇʦʚʦʨʦʪʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʊʦʣʱʠʥʘ ʣʠʥʠʠ: 

ʚʳʙʝʨʠʪʝ ʪʦʣʱʠʥʫ ʣʠʥʠʠ ʜʣʷ ʚʳʙʨʘʥʥʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ɻʨʫʧʧʘ ʐʨʠʬʪ ɺʳʙʝʨʠʪʝ ʨʘʟʤʝʨ ʰʨʠʬʪʘ ʄʘʣʳʡ, ʉʨʝʜʥʠʡ ʠʣʠ 

ɹʦʣʴʰʦʡ. 
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ɻʨʫʧʧʘ ʇʦʢʘʟʘʪʴ... ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: 

ʃʝʛʝʥʜʘ: ʚʤʝʩʪʝ ʩ ʮʚʝʪʦʤ ʢʨʠʚʦʡ, ʩʪʠʣʝʤ ʙʘʟʦʚʳʭ 

ʪʦʯʝʢ ʠ ʤʝʪʢʘʤʠ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʚʝʜʝʥʠʷ (ʧʘʨʘʤʝʪʨʳ ʪʠʧʘ ʘʥʘʣʠʟʘ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʠ ʪ. ʧ.). 

ɹʘʟʦʚʳʝ ʪʦʯʢʠ 

ʆʪʨʝʟʢʠ: ʝʩʣʠ ʦʪʨʝʟʢʠ ʫʢʘʟʘʥʳ, ʠʭ ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ 

ʥʘ ʛʨʘʬʠʢʝ ʚʤʝʩʪʝ ʩ ʤʝʪʢʘʤʠ. 

ʇʣʘʥʢʠ ʧʦʛʨʝʰʥʦʩʪʝʡ: ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʝʥʠʡ 

ʦʧʨʝʜʝʣʝʥʳ ʩʪʘʥʜʘʨʪʳ, ʜʣʷ ʢʘʞʜʦʡ ʙʘʟʦʚʦʡ ʪʦʯʢʠ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʘʥʝʣʴ, ʥʘ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʝʪʩʷ 

ʜʠʘʧʘʟʦʥ ʧʣʶʩ/ʤʠʥʫʩ ʦʪʢʣʦʥʝʥʠʝ ʩʪʘʥʜʘʨʪʘ. 

4.3.9 ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ: 
ɼʦʙʘʚʠʪʴ ʥʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʬʦʨʤʫʣʘ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ 

ʢʘʞʜʦʡ ʣʫʥʢʠ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ 

ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʩʯʝʪʳ ʥʘ ʙʘʟʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʕʣʝʤʝʥʪʳ ʜʘʥʥʦʛʦ ʦʢʥʘ ʘʥʘʣʦʛʠʯʥʳ ʪʘʢʦʚʳʤ ʧʨʠ ʚʚʦʜʝ ʥʦʚʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 4.3.5 ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ: 

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

4.3.10 ʆʮʝʥʢʘ ʜʘʥʥʳʭ: ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʠʣʠ ʨʘʩʯʝʪʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʜʝʣʦʚ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʨʝʜʝʣʳ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠʣʠ ʢʘʢ 

ʬʦʨʤʫʣʳ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʥʘʟʥʘʯʠʪʴ ʮʚʝʪʘ ʠ ʠʤʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʤʝʥʝʥʠʷ 

ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ.  

ʆʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʝr 

ɺʳʙʝʨʠʪʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ. 

ʉʧʠʩʦʢ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥ

ʘʷ ʛʨʫʧʧʘ 

ɽʩʣʠ ʧʣʘʥʰʝʪ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ ʦʜʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʫʞʥʦ 

ʚʳʙʨʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʛʨʫʧʧʫ, ʢ ʢʦʪʦʨʦʡ ʙʫʜʫʪ 

ʧʨʠʤʝʥʝʥʳ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ. ɽʩʣʠ ʧʣʘʥʰʝʪ 

ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʦʜʠʥ ʘʥʘʣʠʟ, ʧʦʣʝ ʙʫʜʝʪ ʥʝʘʢʪʠʚʥʦ. 

ɺ ʩʧʠʩʢʝ ɻʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʜʦ 10 ʜʠʘʧʘʟʦʥʦʚ 

ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. ʄʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ ʧʨʝʜʝʣʳ ʢʘʞʜʦʛʦ ʜʠʘʧʘʟʦʥʘ.  

ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚʚʝʜʝʥʦ ʧʝʨʚʳʤ ʚ ʩʧʠʩʢʝ. 

ɼʘʣʝʝ ʧʦ ʤʝʨʝ ʫʙʳʚʘʥʠʷ ʟʥʘʯʝʥʠʡ. ʉʪʨʝʣʢʘ ʫʢʘʟʳʚʘʝʪ ʫʨʦʚʝʥʴ. ʉʘʤʠ 

ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʦʚ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʚʝʨʭʥʠʤ ʜʠʘʧʘʟʦʥʘʤ (ʫʩʣʦʚʠʝ ʙʦʣʴʰʝ 

ʠʣʠ ʨʘʚʥʦ). 

ʂʥʦʧʢʠ ʎʚʝʪʘ ʂʘʞʜʦʤʫ ʫʨʦʚʥʶ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ 

ʮʚʝʪ. ʇʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʮʚʝʪʘ ʙʫʜʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ. 
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ʇʦʣʝ ʄʝʪʢʠ ʀʥʜʠʢʘʪʦʨʳ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʟʥʘʯʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʠʤʝʥʦʚʘʥʳ, ʥʘʧʨʠʤʝʨ: 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ (ʧʦʣ.), ʦʪʨʠʮʘʪʝʣʴʥʳʡ (ʦʪʨ.), ʩʨʝʜʥʠʡ 

(ʩʨʝʜ.) 

ʇʦʣʝ ʇʨʝʜʝʣʳ ʇʨʝʜʝʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʚʝʜʝʥʳ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠʣʠ ʚ ʚʠʜʝ ʬʦʨʤʫʣ. ʌʦʨʤʫʣʳ ʤʦʛʫʪ ʙʳʪʴ 

ʚʚʝʜʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʠʣʠ ʚ ʧʦʣʝ 

ɺʚʦʜ ʬʦʨʤʫʣʳ. ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʫʤ ʜʝʚʷʪʴ 

ʧʨʝʜʝʣʦʚ. 

ɻʨʫʧʧʘ ɺʚʦʜ 

ʬʦʨʤʫʣʳ 

ʌʦʨʤʫʣʳ ʜʣʷ ʚʚʦʜʘ ʚ ʧʦʣʝ ʇʨʝʜʝʣʳ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ, 

ʠʩʧʦʣʴʟʫʷ ʧʝʨʝʤʝʥʥʳʝ, ʦʧʝʨʘʪʦʨʳ ʠ ʬʫʥʢʮʠʠ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ: ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 11.3 ʂʘʢ 

ʩʦʟʜʘʪʴ ʬʦʨʤʫʣʫ.  

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʇʝʨʝʤʝʥʥʳʝ 

ʆʪʦʙʨʘʞʘʝʪ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

¶ ... ʢʥʦʧʢʘ 

ʅʘʞʤʠʪʝ ʥʘ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʘʥʪ.  

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʆʧʝʨʘʪʦʨʳ 

ʆʪʦʙʨʘʞʘʝʪ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʦʧʝʨʘʪʦʨʳ 

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʌʫʥʢʮʠʠ 

ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʫʞʥʫʶ ʬʫʥʢʮʠʶ 

ʌʣʘʞʦʢ 

ʂʦʥʢʫʨʝʥʪʥʳʡ 

ʪʝʩʪ 

ʂʦʥʢʫʨʝʥʪʥʳʡ ʪʝʩʪ ʦʪʥʦʩʠʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʢ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʷʤ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ï ʢ ʚʳʩʦʢʠʤ. ɺ 

ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ, ʧʨʝʜʝʣʳ ʠʜʫʪ ʩʚʝʨʭʫ ʚʥʠʟ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʠʤʚʦʣʳ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ, 

ʝʩʣʠ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʚʥʳ ʠʣʠ ʤʝʥʴʰʝ ʧʨʝʜʝʣʘ. 

ɺʚʠʜʫ ʵʪʦʛʦ ʉʪʨʝʣʢʠ ʙʫʜʫʪ ʧʦʚʝʨʥʫʪʳ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ. 

ʂʥʦʧʢʘ ɺʳʙʦʨ 

ʨʝʟʫʣʴʪ. ʧʨʠʤ. 

ʛʨʘʥʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ  

ʅʘʞʤʠʪʝ ʥʘ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ɺʳʙʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ. 

ɺʳʙʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ, ʜʣʷ ʢʘʢʠʭ ʪʠʧʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʙʫʜʫʪ 

ʧʦʢʘʟʘʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ʜʣʷ ʢʘʢʠʭ ʅʝʪ. 

ʆʢʥʦ ɺʳʙʦʨ ʨʝʟʫʣʴʪ. ʧʨʠʤ. ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: 

ɼʝʨʝʚʦ 

ʆʪʦʙʨʘʞʝʥʠʝ 

ʨʝʟʫʣʴʪ. ʧʨʠʤ. 

ʛʨʘʥʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ 

ɺʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʤʝʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʪʠʧʘʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʚ ʚʠʜʝ 

ʜʝʨʝʚʘ. ʅʘʧʨʦʪʠʚ ʢʘʞʜʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʠʤʝʝʪʩʷ 

ʯʝʢ-ʙʦʢʩ. 

ʋʩʪʘʥʦʚʠʚ ʠʣʠ ʫʙʨʘʚ ʬʣʘʞʦʢ ʥʘʧʨʦʪʠʚ ʠʤʝʥʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʚʳ ʦʧʨʝʜʝʣʷʝʪʝ, ʙʫʜʫʪ ʣʠ 

ʦʪʦʙʨʘʞʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʜʘʥʥʳʭ ʣʫʥʦʢ. 

ʇʦʩʣʝ ʦʮʝʥʢʠ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʪʠʧʦʚ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ. 
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4.3.11 ʆʮʝʥʢʘ ʜʘʥʥʳʭ: ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʩʪʘ. ɽʩʣʠ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʥʝ ʙʳʣʠ ʩʦʙʣʶʜʝʥʳ, ʪʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʤʝʨʝʥʠʷ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ 

ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ. (ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʙʣʘʜʘʝʪ ʧʨʘʚʘʤʠ ʧʨʦʜʦʣʞʠʪʴ ʦʮʝʥʢʫ ʧʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʢʠ ï 

ʩʤ. ʨʘʟʜʝʣ 9.6 ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʨʘʚʠʣʴʥʳʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʚʦʜʠʪʝ ʥʫʞʥʳʝ ʬʦʨʤʫʣʳ ʚ 

ʧʦʣʝ ʩʧʠʩʢʘ ʋʩʣʦʚʠʷ ʧʨʦʚʝʨʢʠ. ʈʝʜʘʢʪʦʨ ʬʦʨʤʫʣ ʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʦʜʩʢʘʟʢʠ ʧʨʠ ʚʚʦʜʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ. 

ʇʨʠʤʝʨ: 

ɽʩʣʠ ʢʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

NC1>0 ʠ NC1<0,1 

ʪʦ ʦʮʝʥʢʘ ʧʦʢʘʞʝʪ, ʤʦʞʝʪ ʣʠ ʙʳʪʴ ʥʘʡʜʝʥ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʚ 

ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ɽʩʣʠ ʵʪʦ ʥʝ ʪʘʢ, ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ 

ʦʙ ʦʰʠʙʢʝ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʝʨʦʢ ʢʘʯʝʩʪʚʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ, ʢ ʢʦʪʦʨʳʤ ʙʫʜʝʪ 

ʧʨʠʤʝʥʝʥʘ ʧʨʦʚʝʨʢʘ. ʅʘʧʨʠʤʝʨ: ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ 

ʪ.ʜ. 

ʇʦʣʝ ʕʢʩʧ. ʛʨʫʧʧʘ ɽʩʣʠ ʧʣʘʥʰʝʪ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ ʦʜʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʫʞʥʦ 

ʚʳʙʨʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʛʨʫʧʧʫ, ʢ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʧʨʠʤʝʥʝʥʘ ʧʨʦʚʝʨʢʘ. ɽʩʣʠ ʧʣʘʥʰʝʪ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ 

ʦʜʠʥ ʘʥʘʣʠʟ, ʪʦʣʴʢʦ ʦʜʥʘ ʛʨʫʧʧʘ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʜʣʷ 

ʚʳʙʦʨʘ. 

ʇʦʣʝ ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʀʩʧʦʣʴʟʫʡʪʝ ʂʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʨʠʪʝʨʠʝʚ ʧʨʦʚʝʨʦʢ ʦʜʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ʩ ʨʘʟʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʇʦʣʝ ʩʧʠʩʢʘ 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʨʢʠ 

ɼʘʥʥʳʡ ʦʜʥʦʤʝʨʥʳʡ ʩʧʠʩʦʢ ʟʘʧʦʣʥʷʝʪʩʷ ʬʦʨʤʫʣʘʤʠ 

ʠ ʣʦʛʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʨʢʠ. ʃʦʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʦʣʞʥʳ 

ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ. ʇʨʦʛʨʘʤʤʘ 

ʧʨʦʚʝʨʷʝʪ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʵʪʦʤʫ 

ʚʳʨʘʞʝʥʠʶ, ʠ ʝʩʣʠ ʢʨʠʪʝʨʠʠ ʩʦʙʣʶʜʝʥʳ, ʙʫʜʝʪ 

ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ TRUE. ɽʩʣʠ ʢʨʠʪʝʨʠʠ ʥʝ 

ʩʦʙʣʶʜʝʥʳ, ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ FALSE ʠ 

ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ. 

ɻʨʫʧʧʘ ɺʚʦʜ 

ʬʦʨʤʫʣʳ 

ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʬʦʨʤʫʣ, ʚʚʦʜʠʤʳʭ ʚ ʧʦʣʝ ʋʩʣʦʚʠʷ 

ʧʨʦʚʝʨʢʠ, ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʠʟ ʨʘʩʢʨʳʚʘʶʱʠʭʩʷ 

ʩʧʠʩʢʦʚ: 

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʇʝʨʝʤʝʥʥʳʝ  

ʆʪʦʙʨʘʞʘʝʪ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

¶ ... ʢʥʦʧʢʘ 

ʅʘʞʤʠʪʝ ʥʘ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʘʥʪ.  

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʆʧʝʨʘʪʦʨʳ  

ʆʪʦʙʨʘʞʘʝʪ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʦʧʝʨʘʪʦʨʳ 

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʌʫʥʢʮʠʠ  

ɺʳʙʝʨʠʪʝ ʥʫʞʥʳʝ ʬʫʥʢʮʠʠ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ 

ʩʧʠʩʢʝ. 

¶ ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 11.3 ʂʘʢ ʩʦʟʜʘʪʴ ʬʦʨʤʫʣʫ. 
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ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʦʪ ʧʣʘʥʰʝʪʘ ʢ ʧʣʘʥʰʝʪʫ 

ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʬʫʥʢʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʚʝʨʦʢ 

ʢʘʯʝʩʪʚʘ (ʩʤ. ʨʘʟʜʝʣ 7.4.2 ʄʝʥʶ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʌʘʡʣ / ʂʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘ ʦʪ ʧʣʘʥʰʝʪʘ ʢ ʧʣʘʥʰʝʪʫ): 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ɺʭʦʜ. 

ʜʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ ʠʟ ʩʧʠʩʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ, ʢ 

ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʘ ʧʨʦʚʝʨʢʘ.  

ɺʳʙʦʨ ʧʨʦʚʝʨʦʢ ɺʳʙʝʨʠʪʝ ʪʠʧ ʧʨʦʚʝʨʢʠ ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ 

ʠ ʚʚʝʜʠʪʝ ʦʞʠʜʘʝʤʦʝ ʩʨʝʜʥʝʝ ʠ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ. 

ɽʩʣʠ ʚʳ ʦʧʨʝʜʝʣʷʝʪʝ ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʧʨʦʚʝʨʦʢ 

ʢʘʯʝʩʪʚʘ, ʩʙʦʢʫ ʧʦʷʚʠʪʩʷ ʧʦʣʦʩʘ ʧʨʦʢʨʫʪʢʠ. 

ɺʳʙʦʨ ʨʘʙʦʯʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʜʣʷ 

ʧʨʦʚʝʨʢʠ 

ɺʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʬʠʣʴʪʨ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ 

ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʳ 

ʧʨʦʚʝʨʢʝ. 

4.3.12 ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ: ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʘʥʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʵʢʩʧʦʨʪʘ 

ʚ ASCII ʠʣʠ Excel. 

ʉʧʠʩʦʢ ɼʦʩʪʫʧʥʳʝ 

ʜʘʥʥʳʝ 

ʀʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʧʠʩʢʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʝʪʦʜʘ.  

ʂʥʦʧʢʠ « ʠ ­ ɼʘʥʥʳʝ ʜʣʷ ʵʢʩʧʦʨʪʘ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʧʨʦʩʪʦ 

ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ ʤʳʰʴʶ, ʣʠʙʦ ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ 

ʜʘʥʥʳʭ ʚ ʩʧʠʩʢʝ ɼʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʥʘʞʘʪʠʝʤ ʩʪʨʝʣʢʠ, ʫʢʘʟʳʚʘʶʱʝʡ ʚ ʩʪʦʨʦʥʫ ʩʧʠʩʢʘ 

ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ. ʄʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʩʜʝʣʘʥʥʦʛʦ ʚʳʙʦʨʘ, ʧʨʦʜʝʣʘʚ ʦʙʨʘʪʥʫʶ ʧʨʦʮʝʜʫʨʫ. 

ʂʥʦʧʢʠ ɺʚʝʨʭ ʠ 

ɺʥʠʟ 

ʇʦʨʷʜʦʢ ʚʳʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, 

ʚʳʙʠʨʘʷ ʧʦʟʠʮʠʠ ʚ ʩʧʠʩʢʝ ʠ ʥʘʞʠʤʘʷ ʢʥʦʧʢʠ ɺʚʝʨʭ ʠ 

ɺʥʠʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʧʠʩʦʢ 

ɺʳʙʨʘʥʥʳʝ 

ʜʘʥʥʳʝ 

ʉʧʠʩʦʢ ʦʪʦʙʨʘʞʘʝʪ ʜʘʥʥʳʝ, ʧʝʨʝʥʝʩʝʥʥʳʝ ʠʟ ʩʧʠʩʢʘ 

ɼʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ. 

ʂʥʦʧʢʘ ʇʘʨʘʤʝʪʨʳ 

ʵʢʩʧʦʨʪʘ 

ʅʘʞʤʠʪʝ ʥʘ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʵʢʩʧʦʨʪʘ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ (ʩʤ. ʨʘʟʜʝʣ 4.3.14 ʋʧʨʘʚʣʝʥʠʝ 

ʜʘʥʥʳʤʠ: ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ). 

ʇʘʨʘʤʝʪʨʳ ʵʢʩʧʦʨʪʘ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʵʢʩʧʦʨʪʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ 

ʅʘʧʨʘʚʣʝʥʠʝ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙ ʚʳʚʦʜʘ 

ʜʘʥʥʳʭ ʧʣʘʥʰʝʪʘ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʦ ʩʪʨʦʢʘʤ ʠʣʠ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦ ʩʪʦʣʙʮʘʤ) ʠ ʟʘʧʠʩʘʪʴ ʠʭ ʚ ʬʘʡʣ ʚ 

ʜʘʥʥʦʤ ʧʦʨʷʜʢʝ. 

 ¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʜʘʥʥʳʝ ʩʦʙʨʘʥʳ ʧʦ ʩʪʨʦʢʘʤ. 

 ¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɺʝʨʪʠʢʘʣʴʥʦʝ 

ɼʘʥʥʳʝ ʩʦʙʨʘʥʳ ʧʦ ʩʪʦʣʙʮʘʤ. 



 4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ɻʨʫʧʧʘ ʈʝʟʫʣʴʪʘʪ ɺʳʙʝʨʠʪʝ ʩʧʦʩʦʙ ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ: ʚ ʬʦʨʤʝ ʤʘʪʨʠʮʳ 

ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʧʠʩʢʘ: 

 ¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʄʘʪʨʠʮʘ (ʚʣʦʞʝʥʥʘʷ) 

ɼʘʥʥʳʝ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʦʜʥʫ ʤʘʪʨʠʮʫ. ʕʪʘ ʤʘʪʨʠʮʘ 

ʩʦʜʝʨʞʠʪ ʧʝʨʚʳʝ ʩʪʦʣʙʮʳ ʚʩʝʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, 

ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʶʪ ʚʪʦʨʳʝ ʩʪʦʣʙʮʳ ʚʩʝʭ 

ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. 

 ¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʄʘʪʨʠʮʘ (ʦʪʜʝʣʴʥʘʷ) 

ɼʘʥʥʳʝ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʦʪʜʝʣʴʥʫʶ ʤʘʪʨʠʮʫ. 

 ¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʄʘʪʨʠʮʘ (ʩʪʠʣʴ XFluor)  

ɼʘʥʥʳʝ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʦʪʜʝʣʴʥʫʶ ʤʘʪʨʠʮʫ ʚʤʝʩʪʝ ʩ 

ʦʧʠʩʘʥʠʝʤ ʩʪʦʣʙʮʦʚ ʠ ʣʫʥʦʢ ʚ ʩʪʠʣʝ XFluor. 

 ¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʊʘʙʣʠʮʘ (ʜʘʥʥ. ʣʫʥʦʢ ʚ ʩʪʨʦʢʘʭ) 

ɺʩʝ ʜʘʥʥʳʝ ʦʜʥʦʡ ʣʫʥʢʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘʯʠʥʘʷ ʩ ʜʘʥʥʳʭ 

ʜʣʷ ʧʦʟʠʮʠʠ ʣʫʥʢʠ A1. 

 ¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʊʘʙʣʠʮʘ (ʜʘʥʥʳʝ ʣʫʥʦʢ ʚ 

ʩʪʦʣʙʮʘʭ) 

ɺʩʝ ʜʘʥʥʳʝ ʦʜʥʦʡ ʣʫʥʢʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘʯʠʥʘʷ ʩ ʜʘʥʥʳʭ ʜʣʷ 

ʧʦʟʠʮʠʠ ʣʫʥʢʠ A1. 

 ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ Add kinetic timestamps 

(ɼʦʙʘʚʠʪʴ ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ) ʢ 

ʠʟʤʝʨʝʥʠʷʤ ʜʦʙʘʚʣʷʶʪʩʷ ʤʝʪʢʠ ʚʨʝʤʝʥʠ. 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ ɼʦʙʘʚʠʪʴ ʪʝʤʧʝʨʘʪʫʨʳ 

ʜʦʙʘʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʤʝʥʝʥʠʡ. 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ ɺʚʝʩʪʠ ʠʤʝʥʘ ʜʘʥʥʳʭ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʘʡʣʘ ASCII, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʪʘʙʣʠʮʝ EXCEL, ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʤʝʥʘ 

ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ɻʨʫʧʧʘ ɼʦʙʘʚʠʪʴ 

ʜʘʥʥʳʝ 

ʉʦʜʝʨʞʠʪ ʚʳʙʠʨʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʳʭ. 

ɺʳʙʨʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʢʦʥʝʮ ʜʘʥʥʳʭ 

ʠ ʟʘʪʝʤ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʩ ʚʳʙʨʘʥʥʳʤʠ ʜʘʥʥʳʤʠ. 

ɺʳʙʝʨʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʣʘʞʢʠ:  

¶ ɼʘʪʘ/ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ; 

¶ ʀʤʷ ʬʘʡʣʘ ʤʝʪʦʜʘ; 

¶ ʇʫʪʴ ʢ ʤʝʪʦʜʫ; 

¶ ʀʤʷ ʬʘʡʣʘ ʨʘʙʦʯ. ʧʨʦʩʪʨʘʥ; 

¶ ʇʫʪʴ ʢ ʨʘʙʦʯʝʤʫ ʧʨʦʩʪʨʘʥ; 

¶ ɿʥʘʯʝʥ.(ʷ) ʜʣ. ʚʦʣʥʳ. ʬʠʣʴʪʨʘ; 

¶ ɿʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʀʤʷ ʪʝʢ. ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ; 

¶ ʀʥʬʦʨʤʘʮʠʷ ʥʝʩʢ. ʧʣʘʥʰʝʪʦʚ; 

¶ ʈʘʙ. ʦʙʣʘʩʪʴ ʢʦʥʪʨ. ʞʫʨʥʘʣʘ 

(ʪʦʣʴʢʦ magellan Tracker); 

¶ ʈʘʙʦʯʘʷ ʧʦʜʧʠʩʴ 

(ʪʦʣʴʢʦ magellan Tracker). 
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ʂʥʦʧʢʘ ʅʘʟʥʘʯʠʪʴ 

ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʅʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʂʥʦʧʢʘ ɺʦʩʩʪ. 

ʟʥʘʯ. ʧʦ ʫʤʦʣʯ. 

ʅʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʝʞʜʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʇʨʠʤʝʨʳ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʢʠʥʝʪʠʯʝʩʢʠʡ ʮʠʢʣ 1, ʤʝʪʢʘ ʚʨʝʤʝʥʠ 0 ʩ 

11 12 13 

21 22 23 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʢʠʥʝʪʠʯʝʩʢʠʡ ʮʠʢʣ 2, ʤʝʪʢʘ ʚʨʝʤʝʥʠ 33 ʩ 

81 82 83 

91 92 93 

   

ʄʘʪʨʠʮʘ (ʚʣʦʞʝʥʥʘʷ), 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ: 

11 81 12 82 13 83 

21 91 22 92 23 93 

ʄʘʪʨʠʮʘ (ʦʪʜʝʣʴʥʘʷ), 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʩ 

ʤʝʪʢʘʤʠ ʚʨʝʤʝʥʠ: 

0 s 

11 12 13 

21 22 23 

33 s 

81 82 83 

91 92 93 

ʄʘʪʨʠʮʘ (ʩʪʠʣʴ XFluor): 

<> 1    2    3 

A   11 12 13 

B   21 22 23 

<> 1    2    3 

A   81 82 83 

B   81 82 83 

ʊʘʙʣʠʮʘ (ʜʘʥʥʳʝ ʣʫʥʦʢ 

ʚ ʩʪʨʦʢʘʭ), 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʩ 

ʤʝʪʢʘʤʠ ʚʨʝʤʝʥʠ: 

0 s 33 s 

11 81 

12 82 

13 83 

21 91 

22 92 

23 93 

ʊʘʙʣʠʮʘ (ʜʘʥʥʳʝ ʣʫʥʦʢ 

ʚ ʩʪʦʣʙʮʘʭ), 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ: 

11 12 13 21 22 23 

81 82 83 91 92 93 

ʊʘʙʣʠʮʘ (ʜʘʥʥʳʝ ʣʫʥʦʢ 

ʚ ʩʪʦʣʙʮʘʭ), 

ʚʝʨʪʠʢʘʣʴʥʘʷ: 

11 21 12 22 13 23 

81 91 82 92 83 93 

   

ʕʢʩʧʦʨʪ ʥʝʦʜʥʦʢʨʘʪʥʳʭ ʯʪʝʥʠʡ ʚ ʢʘʞʜʦʡ ʣʫʥʢʝ 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʇʘʨʘʤʝʪʨʦʚ ʵʢʩʧʦʨʪʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan 
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ʕʢʩʧʦʨʪ ʚ ʬʘʡʣ ASCII 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʕʢʩʧʦʨʪ ʚ ʬʘʡʣ ASCII ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ 

ɼʝʩʷʪʠʯʥʳʡ ʟʥʘʢ 

ɼʝʩʷʪʠʯʥʳʤ ʟʥʘʢʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʦʯʢʘ ʠʣʠ ʟʘʧʷʪʘʷ: 

¶ ʂʥʦʧʢʘ ʊʦʯʢʘ (ʭ.ʭʭ) 

¶ ʂʥʦʧʢʘ ɿʘʧʷʪʘʷ (ʭ,ʭʭ) 

ɻʨʫʧʧʘ 

ʈʘʟʜʝʣʠʪʝʣʴ 

ɼʘʥʥʘʷ ʦʧʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʜʝʣʠʪʝʣʴ, ʜʣʷ 

ʦʪʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ ʩʪʨʦʢʝ 

ASCII-ʬʘʡʣʘ: 

 ¶ ʂʥʦʧʢʘ Tab 

ʆʧʮʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʟʜʝʣʠʪʝʣʷ ʟʥʘʢ ʪʘʙʫʣʷʮʠʠ. 

 ¶ ʂʥʦʧʢʘ ɼʨʫʛʦʡ ʩʠʤʚʦʣ 

ɺʳʙʨʘʚ ʵʪʫ ʦʧʮʠʶ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʚʝʩʪʠ 

ʜʨʫʛʦʡ ʟʥʘʢ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʷ. 

ɻʨʫʧʧʘ ʇʫʪʴ ɺʳʙʝʨʠʪʝ ʧʫʪʴ ʢ ʧʘʧʢʝ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥ 

ASCII-ʬʘʡʣ. 

¶ ʂʥʦʧʢʘ ʇʫʪʴ ʵʢʩʧʦʨʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

¶ ʂʥʦʧʢʘ ɺʳʙʨʘʪʴ ʧʫʪʴ: ɺʳʙʝʨʠʪʝ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʧʫʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ASCII-ʬʘʡʣʘ. 

ɻʨʫʧʧʘ ʂʦʜʠʨʦʚʢʘ ¶ ɺʳʙʝʨʠʪʝ ʢʦʜʠʨʦʚʢʫ ʜʣʷ ʵʢʩʧʦʨʪʘ: 

¶ ANSI: ʜʣʷ ANSI-ʩʦʚʤʝʩʪʠʤʳʭ ʩʠʤʚʦʣʦʚ. 

¶ Unicode: ɼʣʷ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʢʦʜʠʨʦʚʢʝ ANSI (ʥʘʧʨ. ʢʠʪʘʡʩʢʠʭ 

ʠʣʠ ʢʠʨʠʣʣʠʯʝʩʢʠʭ). 

ʂʥʦʧʢʘ ʅʘʟʥʘʯʠʪʴ 

ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʜʝʣʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʂʥʦʧʢʘ ɺʦʩʩʪ. 

ʟʥʘʯ. ʧʦ ʫʤʦʣʯ. 

ʅʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʝʞʜʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ. 

 

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ɼʆʃɾɽʅ ɹʓʊʔ ɺʓɹʈɸʅ ʇʆɼʍʆɼʗʑʀʁ ʈɸɿɼɽʃʀʊɽʃʔ. 
ʈɸɿɼɽʃʀʊɽʃʔ ɼʃʗ ʕʂʉʇʆʈʊɸ ʀ ɼɽʉʗʊʀʏʅʓʁ ɿʅɸʂ ʅɽ 
ɼʆʃɾʅʓ ʉʆɺʇɸɼɸʊʔ. ʇʆ ʋʄʆʃʏɸʅʀʖ ʋʉʊɸʅʆɺʃɽʅ 
ʈɸɿɼɽʃʀʊɽʃʔ TAB, ʅʆ ɺʉɽɻɼɸ ʄʆɾɽʊ ɹʓʊʔ ɺʓɹʈɸʅ ʀ 

ɼʈʋɻʆʁ ʉʀʄɺʆʃ. 
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ʕʢʩʧʦʨʪ ʚ Excel 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʕʢʩʧʦʨʪ ʚ Excel ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ ʎʝʣʴ ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʢʫʜʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʦʤʝʱʝʥʳ ʜʘʥʥʳʝ ʚ Excel. ʕʪʠ ʞʝ ʧʘʨʘʤʝʪʨʳ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʚ Excel. 

¶ ʂʥʦʧʢʘ ʅʦʚʘʷ ʨʘʙʦʯʘʷ ʢʥʠʛʘ 

ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʚ 

ʧʝʨʚʦʤ ʣʠʩʪʝ ʥʦʚʦʡ ʨʘʙʦʯʝʡ ʢʥʠʛʠ. ʅʦʚʳʡ ʬʘʡʣ 

ʙʫʜʝʪ ʩʦʟʜʘʥ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʛʦ, ʙʳʣ ʣʠ ʟʘʧʫʱʝʥ Excel. 

¶ ʂʥʦʧʢʘ ʅʦʚʳʡ ʣʠʩʪ 

ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʧʦʤʝʱʝʥʳ ʚ 

ʥʦʚʦʤ ʣʠʩʪʝ ʦʪʢʨʳʪʦʡ ʘʢʪʠʚʥʦʡ ʨʘʙʦʯʝʡ ʢʥʠʛʠ 

Excel. 

ɽʩʣʠ Excel ʧʨʠ ʵʪʦʤ ʝʱʝ ʥʝ ʙʳʣ ʟʘʧʫʱʝʥ, ʦʥ ʙʫʜʝʪ 

ʟʘʧʫʱʝʥ, ʘ ʜʘʥʥʳʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʚ ʧʝʨʚʦʤ 

ʣʠʩʪʝ ʥʦʚʦʡ ʨʘʙʦʯʝʡ ʢʥʠʛʠ. 

¶ ʂʥʦʧʢʘ ɺʩʪʘʚʠʪʴ ʚ ʷʯʝʡʢʫ ʠ ʧʦʣʝ ʚʚʦʜʘ 

ʢʦʦʨʜʠʥʘʪ. 

ʇʝʨʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʙʫʜʝʪ 

ʧʦʤʝʱʝʥʦ ʚ ʟʘʜʘʥʥʫʶ ʷʯʝʡʢʫ (ʧʦ ʫʤʦʣʯʘʥʠʶ A1) 

ʦʪʢʨʳʪʦʡ ʘʢʪʠʚʥʦʡ ʨʘʙʦʯʝʡ ʢʥʠʛʠ Excel. 

ɽʩʣʠ Excel ʧʨʠ ʵʪʦʤ ʝʱʝ ʥʝ ʙʳʣ ʟʘʧʫʱʝʥ, ʦʥ ʙʫʜʝʪ 

ʟʘʧʫʱʝʥ, ʘ ʜʘʥʥʳʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʚ ʧʝʨʚʦʤ 

ʣʠʩʪʝ, ʥʘʯʠʥʘʷ ʩ ʟʘʜʘʥʥʦʡ ʷʯʝʡʢʠ. 

¶ ʂʥʦʧʢʘ ʇʨʠʩʦʝʜʠʥʠʪʴ ʢ ʪʝʢʫʱʝʤʫ ʣʠʩʪʫ 

ɼʘʥʥʳʝ ʙʫʜʫʪ ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ ʪʝʢʫʱʝʤʫ ʣʠʩʪʫ. 

ɽʩʣʠ Excel ʝʱʝ ʥʝ ʙʳʣ ʟʘʧʫʱʝʥ, ʦʥ ʙʫʜʝʪ 

ʟʘʧʫʱʝʥ, ʘ ʜʘʥʥʳʝ ʙʫʜʫʪ ʚʩʪʘʚʣʝʥʳ ʚ ʧʝʨʚʳʡ ʣʠʩʪ 

ʥʦʚʦʡ ʨʘʙʦʯʝʡ ʢʥʠʛʠ. 

¶ ʀʩʧʦʣʴʟʫʡʪʝ ʦʧʮʠʶ ɺʩʪʘʚʠʪʴ ʚ ʰʘʙʣʦʥ, ʯʪʦʙʳ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʟʘʨʘʥʝʝ ʥʘʟʥʘʯʝʥʥʳʡ 

ʰʘʙʣʦʥ Excel. ʇʫʪʴ ʠ ʠʤʷ ʰʘʙʣʦʥʘ Excel ʟʘʜʘʡʪʝ, 

ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ ç...è. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʜʘʥʳ ʢʦʦʨʜʠʥʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʷʯʝʡʢʠ. 

ʂʥʦʧʢʘ ʅʘʟʥʘʯʠʪʴ 

ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʏʪʦʙr ʩʦʭʨʘʥʠʪʴ ʩʜʝʣʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʂʥʦʧʢʘ ɺʦʩʩʪ. 

ʟʥʘʯ. ʧʦ ʫʤʦʣʯ. 

ʅʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʝʞʜʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ. 

4.3.13 ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ: ʇʝʯʘʪʥʳʡ ʦʪʯʝʪ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʝʯʘʪʥʳʡ ʦʪʯʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʨʘʩʧʝʯʘʪʢʠ.  

ʅʘʩʪʨʦʡʢʠ ʦʪʯʝʪʘ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ 4 ʚʢʣʘʜʢʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ: 

¶ ɺʢʣʘʜʢʘ ɺʳʙʦʨ ʜʘʥʥʳʭ 

¶ ɺʢʣʘʜʢʘ ʉʚʦʡʩʪʚʘ ʩʪʨʘʥʠʮʳ 

¶ ɺʢʣʘʜʢʘ ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

¶ ɺʢʣʘʜʢʘ ʅʠʞʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 



 4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  

2023-07 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 81 

ɺʢʣʘʜʢʘ ɺʳʙʦʨ ʜʘʥʥʳʭ 

ʅʘ ʚʢʣʘʜʢʝ ɺʳʙʦʨ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʧʝʨʝʯʝʥʴ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʧʝʯʘʪʠ. 

ɻʨʫʧʧʘ ʇʝʯʘʪʘʪʴ 

ʢʘʢ 

ɺʳʙʝʨʠʪʝ ʩʧʦʩʦʙ ʧʝʯʘʪʠ ʜʘʥʥʳʭ: ʚ ʬʦʨʤʝ ʤʘʪʨʠʮʳ 

ʠʣʠ ʩʧʠʩʢʘ: 

¶ ʉʧʠʩʦʢ  

ʌʦʨʤʘʪ ʦʪʜʝʣʴʥʦʛʦ ʩʧʠʩʢʘ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ, 

ʚʝʨʪʠʢʘʣʴʥʳʡ, ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ) 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʩʚʦʡʩʪʚ (ʩʤ. 

ʥʠʞʝ). 

¶ ʄʘʪʨʠʮʘ 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʤʘʪʨʠʮʳ ʜʘʥʥʳʝ 

ʨʘʩʧʝʯʘʪʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʛʦ ʩʧʠʩʢʘ 

(ʤʘʪʨʠʮʳ). 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 

ʠ ʩʧʠʩʢʠ 

ʥʘʟʥʘʯʝʥʠʡ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʝʯʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʩʧʠʩʢʘ: 

¶ ʉʧʠʩʦʢ ɼʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ: 

ʉʧʠʩʦʢ ʚʩʝʭ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʝʯʘʪʠ. ɼʣʷ 

ʩʦʟʜʘʥʠʷ ʞʝʣʘʝʤʦʡ ʢʦʤʧʦʥʦʚʢʠ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ 

ʨʘʟʨʳʚʳ ʩʪʨʘʥʠʮ ʠ ʣʠʥʠʠ ʨʘʟʜʝʣʝʥʠʷ. ʕʣʝʤʝʥʪʳ 

ʜʣʷ ʧʝʯʘʪʠ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ; 

ʦʥʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʩʧʠʩʢʝ ʚʳʙʨʘʥʥʳʭ ʜʘʥʥʳʭ.  

 ¶ ʉʧʠʩʦʢ ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ: 

ʉʧʠʩʦʢ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʜʘʥʥʳʭ, ʚʳʚʦʜʠʤʳʭ ʥʘ 

ʧʝʯʘʪʴ. ʀʥʬʦʨʤʘʪʠʚʥʳʝ ʧʨʠʤʝʯʘʥʠʷ ʪʘʢʞʝ 

ʧʦʤʦʛʘʶʪ ʧʦʥʷʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʙʫʜʫʪ 

ʨʘʩʧʝʯʘʪʘʥʳ ʜʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʙʫʜʫʪ ʣʠ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ, ʩʧʠʩʢʘ, ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ ʠʣʠ ʛʨʘʬʠʢʘ. ɿʘʧʠʩʠ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʧʦʜ 

ʟʘʛʦʣʦʚʢʦʤ, ʙʫʜʫʪ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʦʨʤʘʪ ʩʧʠʩʢʘ ʠʣʠ ʤʘʪʨʠʮʳ, 

ʧʦʟʚʦʣʷʷ ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʥʘʙʦʨʳ ʟʥʘʯʝʥʠʡ, 

ʥʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʳ. 

ʂʥʦʧʢʘ ɼʦʙʘʚʠʪʴ ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ, 

ʚʳʜʝʣʝʥʥʳʝ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɼʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ, 

ʚ ʦʢʥʦ ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ. 

ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ. 

ʂʥʦʧʢʘ ɺʩʪʘʚʠʪʴ ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʚʫʭ 

ʯʘʩʪʝʡ ʜʘʥʥʳʭ ʦʜʠʥʘʢʦʚʦʛʦ ʬʦʨʤʘʪʘ ʚ ʦʜʥʦʡ ʠ ʪʦʡ 

ʞʝ ʦʙʣʘʩʪʠ. ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʜʘʥʥʳʝ ʚ 

ʩʧʠʩʢʝ ɼʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ, ʟʘʪʝʤ ʜʘʥʥʳʝ ʚ ʩʧʠʩʢʝ 

ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ 

ɺʩʪʘʚʠʪʴ ʧʝʨʚʳʝ ʙʫʜʫʪ ʚʩʪʘʚʣʝʥʳ ʚ ʧʦʩʣʝʜʥʠʝ ʠ 

ʙʫʜʫʪ ʟʘʥʠʤʘʪʴ ʥʘ ʨʘʩʧʝʯʘʪʢʝ ʪʫ ʞʝ ʦʙʣʘʩʪʴ, ʯʪʦ ʠ 

ʨʦʜʠʪʝʣʴʩʢʠʡ ʵʣʝʤʝʥʪ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʟʥʘʯʝʥʠʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʚʢʣʶʯʝʥʳ ʚ ʵʣʝʤʝʥʪ 

ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʷ, ʦʙʘ ʵʪʠ ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʟʷʪʩʷ 

ʚʥʫʪʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʷʯʝʡʢʠ ʤʘʪʨʠʮʳ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʦʜʠʪʝʣʴʩʢʠʤ 

ʵʣʝʤʝʥʪʦʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 

ʧʝʨʚʳʤʠ.  

ʂʥʦʧʢʘ ʋʜʘʣʠʪʴ ɺʳʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ 

ʤʦʞʥʦ ʫʜʘʣʠʪʴ. 
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ʂʥʦʧʢʠ ɺʚʝʨʭ ʠ 

ɺʥʠʟ 

ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʢʥʦʧʦʢ ʤʦʞʥʦ ʨʝʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʧʠʩʢʦʚ, ʛʨʘʬʠʢʦʚ, ʤʘʪʨʠʮ ʠ ʪ. ʧ. 

ʥʘ ʨʘʩʧʝʯʘʪʢʝ ʣʠʙʦ ʚʥʫʪʨʠ ʤʘʪʨʠʮʳ ʠʣʠ ʩʧʠʩʢʘ. 

ʂʥʦʧʢʘ ʉʚʦʡʩʪʚʘ ɸʢʪʠʚʠʨʫʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ ʩʧʠʩʢʘ. ʇʦʟʚʦʣʷʝʪ 

ʚʳʙʨʘʪʴ ʚʠʜ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʧʠʩʢʘ. 

ɻʨʫʧʧʘ ɺʠʜ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɺʝʨʪʠʢ. ʩʧʠʩʦʢ 

ʇʝʯʘʪʴ ʜʘʥʥʳʭ ʚ ʬʦʨʤʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʧʠʩʢʘ 

(ʧʦʨʷʜʦʢ A1, B1 ʠ ʪ. ʜ.). 

 ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɺʝʨʪʠʢʘʣʴʥʳʡ ʩʧʠʩʦʢ ʩ 

ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʇʦʨʷʜʦʢ ʜʘʥʥʳʭ ʯʝʨʝʜʫʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠʣʠ 

ʩʪʦʣʙʮʘ (ʧʦʨʷʜʦʢ A1, B1, ... H1, H2, G2, ... A2) 

 ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɻʦʨʠʟʦʥʪ. ʩʧʠʩʦʢ  

ʇʝʯʘʪʴ ʜʘʥʥʳʭ ʚ ʬʦʨʤʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʧʠʩʢʘ 

(ʧʦʨʷʜʦʢ A1, A2 ʠ ʪ. ʜ.). 

 ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʧʠʩʦʢ ʩ 

ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʇʦʨʷʜʦʢ ʜʘʥʥʳʭ ʯʝʨʝʜʫʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠʣʠ 

ʩʪʦʣʙʮʘ (ʧʦʨʷʜʦʢ A1, A2, ...A12, B12, B11,...B1). 

 ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʆʪʩʦʨʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ 

ɿʘʧʠʩʠ ʚ ʩʪʦʣʙʮʘʭ ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʟʘʧʠʩʷʤ ʠʟ 

ʧʝʨʚʦʛʦ ʩʪʦʣʙʮʘ. ɸʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʝ ʟʘʧʠʩʠ ʚ 

ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʚ ʧʝʨʚʦʡ 

ʩʦʜʝʨʞʘʪʩʷ ʪʦʣʴʢʦ ʙʫʢʚʳ, ʚʦ ʚʪʦʨʦʡ ï ʪʦʣʴʢʦ ʯʠʩʣʘ. 

ʉʥʘʯʘʣʘ ʟʘʧʠʩʠ ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʘʣʬʘʚʠʪʫ. ɿʘʪʝʤ 

ʟʘʧʠʩʠ ʩ ʦʜʠʥʘʢʦʚʳʤ ʠʤʝʥʝʤ ʩʦʨʪʠʨʫʶʪʩʷ ʚ 

ʯʠʩʣʦʚʦʤ ʧʦʨʷʜʢʝ. 

ʇʨʠʤʝʨ. ɺ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʦʙʨʘʟʮʦʚ ʠʣʠ ʩʦ ʩʭʝʤʦʡ. 

ʉʦʨʪʠʨʦʚʢʘ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ 

ʪʦʣʴʢʦ ʝʩʣʠ ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʮʝʣʳʤʠ. 

 ʂʥʦʧʢʘ ʉʧʠʩʦʢ(ʠ) ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʇʦʟʚʦʣʷʝʪ ʧʝʯʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʧʠʩʢʦʚ ʜʣʷ 

ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ. ʈʘʟʜʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʪʘʙʣʠʮ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʣʠ ʧʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤ ʦʙʨʘʟʮʦʚ 

(ʝʩʣʠ ʠʤʝʶʪʩʷ), ʠʣʠ ʧʦ ʠʤʝʥʘʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʥʘ 

ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ. ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ 

ʪʨʝʙʫʶʪʩʷ, ʝʩʣʠ ʚ ʩʭʝʤʝ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʭ ʞʝ ʦʙʨʘʟʮʦʚ. ɺʠʜ ʩʧʠʩʢʘ 

ʉʧʠʩʦʢ(ʠ) ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ 

ʦʙʲʝʜʠʥʠʪʴ ʩ ʜʨʫʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. 
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ɻʨʫʧʧʘ 

ʆʛʨʘʥʠʯʝʥʠʷ 

ɺʳʙʦʨ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ: ʚʳʙʦʨ ʠʣʠ ʦʪʤʝʥʘ ʚʳʙʦʨʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ 

ʩʧʠʩʢʝ. 

ʕʢʩʧ. ʛʨʫʧʧʘ: ʚʳʙʦʨ ʤʝʞʜʫ ʚʩʝʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠʣʠ ʚʚʦʜ ʥʦʤʝʨʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʫʶ ʚʳ ʞʝʣʘʝʪʝ 

ʦʪʦʙʨʘʟʠʪʴ ʚ ʩʧʠʩʢʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ: 

ʚʳʙʦʨ ʤʝʞʜʫ ʚʩʝʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʠʤʝʥʝʥʠʷ 

ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠʣʠ ʚʳʙʦʨ ʠʟ ʩʧʠʩʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʩʧʠʩʢʝ. 

ɺʢʣʘʜʢʘ ʇʘʨʘʤʝʪʨʳ ʩʪʨʘʥʠʮʳ 

ʅʘ ʚʢʣʘʜʢʝ ʇʘʨʘʤʝʪʨʳ ʩʪʨʘʥʠʮʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʙʱʠʝ ʥʘʩʪʨʦʡʢʠ: 

ɻʨʫʧʧʳ 

ʇʦʢʘʟʘʪʴ 

ɺʝʨʭʥʠʡ/ʅʠʞʥʠʡ 

ʢʦʣʦʥʪʠʪʫʣ 

¶ ʌʣʘʞʦʢ ʇʝʯ. ʚʝʨʭ. ʢʦʣʦʥʪʠʪʫʣ 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ ʧʝʯʘʪʘʝʪʩʷ ʚʝʨʭʥʠʡ 

ʢʦʣʦʥʪʠʪʫʣ. 

¶ ʌʣʘʞʦʢ ʇʝʯ. ʥʠʞʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ ʧʝʯʘʪʘʝʪʩʷ ʥʠʞʥʠʡ 

ʢʦʣʦʥʪʠʪʫʣ. 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʠ ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

- ʅʘ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ (ʧʝʯʘʪʴ ʚʝʨʭʥʝʛʦ 

ʢʦʣʦʥʪʠʪʫʣʘ ʥʘ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ) 

- ʊʦʣʴʢʦ ʥʘ ʧʝʨʚʦʡ ʩʪʨ (ʧʝʯʘʪʴ ʚʝʨʭʥʝʛʦ 

ʢʦʣʦʥʪʠʪʫʣʘ ʪʦʣʴʢʦ ʥʘ ʧʝʨʚʦʡ ʩʪʨʘʥʠʮʝ) 

- ʂʨʦʤʝ ʧʝʨʚʦʡ ʩʪʨ (ʧʝʯʘʪʴ ʚʝʨʭʥʝʛʦ ʢʦʣʦʥʪʠʪʫʣʘ 

ʥʘ ʚʩʝʭ ʩʪʨʘʥʠʮʘʭ, ʢʨʦʤʝ ʧʝʨʚʦʡ) 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʅʠʞʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

- ʅʘ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ (ʧʝʯʘʪʴ ʥʠʞʥʝʛʦ 

ʢʦʣʦʥʪʠʪʫʣʘ ʥʘ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ) 

- ʊʦʣʴʢʦ ʥʘ ʧʝʨʚʦʡ ʩʪʨ (ʧʝʯʘʪʴ ʥʠʞʥʝʛʦ 

ʢʦʣʦʥʪʠʪʫʣʘ ʪʦʣʴʢʦ ʥʘ ʧʝʨʚʦʡ ʩʪʨʘʥʠʮʝ) 

- ʂʨʦʤʝ ʧʝʨʚʦʡ ʩʪʨ (ʧʝʯʘʪʴ ʥʠʞʥʝʛʦ ʢʦʣʦʥʪʠʪʫʣʘ 

ʥʘ ʚʩʝʭ ʩʪʨʘʥʠʮʘʭ, ʢʨʦʤʝ ʧʝʨʚʦʡ) 
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ɻʨʫʧʧʘ ʇʝʯʘʪʴ/ 

ʉʪʨʘʥʠʮʘ 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʎʚʝʪ 

ʎʚʝʪʥʘʷ ʧʝʯʘʪʴ (ʜʣʷ ʮʚʝʪʥʳʭ ʧʨʠʥʪʝʨʦʚ). ɼʘʥʥʳʝ 

ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʣʫʥʢʝ ʧʝʯʘʪʘʶʪʩʷ ʚ ʮʚʝʪʝ ʩʭʝʤʳ 

(ʥʘʧʨʠʤʝʨ, ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʟʮʦʚ 

ʧʝʯʘʪʘʶʪʩʷ ʩʠʥʠʤ ʮʚʝʪʦʤ). ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʯʘʪʘʶʪʩʷ ʚ 

ʮʚʝʪʝ ʜʠʘʧʘʟʦʥʘ (ʥʘʧʨʠʤʝʨ, çʧʦʟè ʣʫʥʢʠ 

ʧʝʯʘʪʘʶʪʩʷ ʢʨʘʩʥʳʤ). ɻʨʘʬʠʢ ʧʝʯʘʪʘʝʪʩʷ ʪʘʢʠʤ, 

ʢʘʢʠʤ ʦʥ ʦʪʦʙʨʘʞʘʝʪʩʷ. 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʏʝʨʥʦ-ʙʝʣʘʷ 

ʏʝʨʥʦ-ʙʝʣʘʷ ʧʝʯʘʪʴ. 

ɻʨʫʧʧʘ ʇʦʣʷ ɺ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ ɽʜʠʥʠʮʘ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʩʘʥʪʠʤʝʪʨʳ ʠʣʠ ʜʶʡʤʳ. 

ʇʦʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʝʪʳʨʴʤʷ ʯʠʩʣʦʚʳʤʠ ʧʦʣʷʤʠ: 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɺʣʝʚʦ: ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʣʝʚʦʛʦ 

ʧʦʣʷ. 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɺʧʨʘʚʦ: ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ 

ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ. 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɺʳʰʝ: ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʚʝʨʭʥʝʛʦ 

ʢʨʘʷ. 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʅʠʞʝ: ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʥʠʞʥʝʛʦ 

ʢʨʘʷ. 

 

  



 4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  

2023-07 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 85 

ɺʢʣʘʜʢʘ ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

ʅʘ ʚʢʣʘʜʢʝ ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚʝʨʭʥʝʛʦ 

ʢʦʣʦʥʪʠʪʫʣʘ ʜʦʢʫʤʝʥʪʘ: 

 

ʌʣʘʞʢʠ 

ʇʘʨʘʤʝʪʨ 

ʀʩʧʦʣʴʟʫʡʪʝ ʇʘʨʘʤʝʪʨ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʣʶʙʳʭ 

ʩʣʝʜʫʶʱʠʭ ʬʣʘʞʢʦʚ ʧʝʯʘʪʠ ʚ ʚʝʨʭʥʝʤ ʢʦʣʦʥʪʠʪʫʣʝ: 

¶ ʅʦʤʝʨʘ ʩʪʨʘʥʠʮ 

¶ ɼʘʪʘ (ʪʝʢʫʱʘʷ) 

¶ ɺʨʝʤʷ 

¶ ʀʤʷ ʬʘʡʣʘ 

¶ ʀʤʷ ʧʨʦʛʨʘʤʤʳ 

¶ ʂʦʤʤʝʥʪʘʨʠʠ 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʂʦʤʤʝʥʪʘʨʠʠ ʘʢʪʠʚʥʦ, ʝʩʣʠ 

ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʂʦʤʤʝʥʪʘʨʠʠ. 

ʇʝʨʝʢʣʶʯʘʪʝʣʠ 

ʅʘʩʪʨʦʡʢʘ 

ɺʳʙʝʨʠʪʝ ʦʜʥʫ ʠʟ ʦʧʮʠʡ: 

¶ ɺʣʝʚʦ 

¶ ʇʦ ʮʝʥʪʨʫ 

¶ ɺʧʨʘʚʦ 

ʉʧʠʩʦʢ 

ʅʦʤʝʨ ʩʪʨʦʢʠ 

ʅʦʤʝʨ ʩʪʨʦʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʠʩʣʦʚʦʝ ʧʦʣʝ, ʚ 

ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩʪʨʦʢʫ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʌʣʘʞʢʠ 

ʉʝʧʘʨʘʪʦʨʳ 

ʌʣʘʞʢʠ ʨʘʟʜʝʣʠʪʝʣʝʡ ʦʧʨʝʜʝʣʷʶʪ, ʛʜʝ ʜʦʣʞʥʳ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʣʠʥʠʠ ʛʨʘʥʠʮ. ʀʭ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʧʦʜ 

ʚʝʨʭʥʠʤ ʢʦʣʦʥʪʠʪʫʣʦʤ, ʥʘʜ ʥʠʤ, ʣʠʙʦ ʧʦʜ ʥʠʤ ʠ ʥʘʜ 

ʥʠʤ. 

¶ ʌʣʘʞʦʢ ɺʳʰʝ:  

ʣʠʥʠʷ ʨʘʟʜʝʣʠʪʝʣʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜ ʚʝʨʭʥʠʤ 

ʢʦʣʦʥʪʠʪʫʣʦʤ. 

¶ ʌʣʘʞʦʢ ʅʠʞʝ: 

ʣʠʥʠʷ ʨʘʟʜʝʣʠʪʝʣʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʜ ʚʝʨʭʥʠʤ 

ʢʦʣʦʥʪʠʪʫʣʦʤ. 
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ɺʢʣʘʜʢʘ ʅʠʞʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

ʅʘ ʚʢʣʘʜʢʝ ʅʠʞʥʠʡ ʢʦʣʦʥʪʠʪʫʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʥʠʞʥʝʛʦ 

ʢʦʣʦʥʪʠʪʫʣʘ ʜʦʢʫʤʝʥʪʘ: ɺʢʣʘʜʢʘ ʅʠʞʥʠʡ ʢʦʣʦʥʪʠʪʫʣ ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʞʝ 

ʵʣʝʤʝʥʪʳ, ʯʪʦ ʠ ʚʢʣʘʜʢʘ ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ. ʆʧʠʩʘʥʠʝ ʚʢʣʘʜʢʠ ʥʠʞʥʝʛʦ 

ʢʦʣʦʥʪʠʪʫʣʘ ʘʥʘʣʦʛʠʯʥʦ ʦʧʠʩʘʥʠʶ ʚʢʣʘʜʢʠ ʚʝʨʭʥʝʛʦ ʢʦʣʦʥʪʠʪʫʣʘ.  

ɽʩʣʠ ʥʘ ʚʢʣʘʜʢʝ ʇʘʨʘʤʝʪʨʳ ʩʪʨʘʥʠʮʳ ʥʝ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨ ʇʝʯ. ʥʠʞʥʠʡ 

ʢʦʣʦʥʪʠʪʫʣ, ʚʢʣʘʜʢʘ ʥʠʞʥʝʛʦ ʢʦʣʦʥʪʠʪʫʣʘ ʠʩʯʝʟʥʝʪ. 

4.3.14 ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ: ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ 

ʇʦʩʣʝ ʠʟʤʝʨʝʥʠʷ ʥʝʢʦʪʦʨʳʝ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʫʱʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ɺʳʙʝʨʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʝʨʘʮʠʠ, ʠ ʦʥʠ ʙʫʜʫʪ ʟʘʧʫʩʢʘʪʴʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

¶ ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ɿʘʛʨʫʟʠʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, 

ʦʥ ʙʫʜʝʪ ʟʘʛʨʫʞʘʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

¶ ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʉʦʭʨʘʥʠʪʴ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʚʩʝʛʜʘ 

ʫʩʪʘʥʦʚʣʝʥ ʚ magellan Tracker), ʩʦʟʜʘʥʥʦʝ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʫʜʝʪ 

ʩʦʭʨʘʥʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

¶ ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʕʢʩʧʦʨʪ ʚ ʬʘʡʣ ASCII, ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʵʢʩʧʦʨʪʘ 

ʜʘʥʥʳʝ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ ASCII-ʬʘʡʣ. 

¶ ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʕʢʩʧʦʨʪ ʚ ASTM, ʪʦ ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʤʝʪʦʜʘ 

ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʝ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ 

ʬʦʨʤʘʪ ASTM ʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʦʚʤʝʩʪʠʤʳʭ 

ʃʘʙʦʨʘʪʦʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ (ʃʀʉ). 

¶ ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʕʢʩʧʦʨʪ ʚ Sample Tracking, ʪʦ ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ 

ʤʝʪʦʜʘ ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʝ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ ʩʠʩʪʝʤʫ Sample Tracking. ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ cʤ. ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ Sample Tracking. 

¶ ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʕʢʩʧʦʨʪ ʚ Excel, ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʵʢʩʧʦʨʪʘ 

ʜʘʥʥʳʝ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ Excel. 

¶ ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʇʝʯʘʪʴ, ʚʳʙʨʘʥʥʳʝ ʜʣʷ ʧʝʯʘʪʥʦʛʦ ʦʪʯʝʪʘ 

ʜʘʥʥʳʝ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʧʝʯʘʪʘʥʳ ʥʘ ʧʨʠʥʪʝʨʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. 

¶ ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʇʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪ. ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ, ʜʘʥʥʳʝ 

ʠʟʤʝʨʝʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ï ɿʘʛʨʫʟʠʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɼʦʧʦʣʥʠʪʝʣʴʥʦ (ɿʘʛʨʫʟʠʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ) ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ. 

ɻʨʫʧʧʘ ʀʤʷ ʬʘʡʣʘ ɺʳʙʝʨʠʪʝ ʬʘʡʣ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, 

ʢʦʪʦʨʳʡ ʥʘʜʦ ʟʘʛʨʫʟʠʪʴ: 

¶ ʂʥʦʧʢʘ ʀʤʷ ʬʘʡʣʘ ʩʦʚʧʘʜʘʝʪ ʩ ʠʤʝʥʝʤ ʬʘʡʣʘ 

ʨʘʙ. ʧʨʦʩʪ. 

¶ ʂʥʦʧʢʘ ʀʤʷ ʬʘʡʣʘ: ɺʚʝʜʠ ʚ ʧʦʣʝ ʠʤʷ ʬʘʡʣʘ. 

ɻʨʫʧʧʘ ʇʫʪʴ ɺʳʙʝʨʠʪʝ ʧʫʪʴ ʢ ʧʘʧʢʝ, ʚ ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʦʭʨʘʥʝʥ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ: 

¶ ʂʥʦʧʢʘ ʇʫʪʴ ʧʦ ʫʤʦʣʯʘʥʠʶ 

¶ ʂʥʦʧʢʘ ɺʳʙʨʘʪʴ ʧʫʪʴ: ɺʳʙʝʨʠʪʝ ʣʶʙʦʡ ʧʫʪʴ. 



 4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ɻʨʫʧʧʘ ʌʦʨʤʘʪ ɺʳʙʝʨʠʪʝ ʬʦʨʤʘʪ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, 

ʢʦʪʦʨʳʡ ʚʳ ʩʦʙʠʨʘʝʪʝʩʴ ʟʘʛʨʫʟʠʪʴ (ʧʦʜʨʦʙʥʝʝ ʩʤ. 

ʨʘʟʜʝʣ 5.2.3 ʀʤʧʦʨʪ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ): 

¶ ʂʥʦʧʢʘ ɸʚʪʦʦʧʨʝʜ. ʠʟ ʩʧʠʩʢʘ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ 

ʬʦʨʤʘʪʦʚ 

¶ ʂʥʦʧʢʘ ʇʦʣʴʟ. ʬʦʨʤʘʪ ʬʘʡʣʘ: ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʌʦʨʤʘʪ ʬʘʡʣʘ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʬʦʨʤʘʪ. 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʛʨʫʞʘʝʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦ ʟʘʧʦʣʥʝʥʥʳʡ 

ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʚʩʝ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʦʙʨʘʟʮʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʜʘʣʷʶʪʩʷ ʠʟ ʩʭʝʤʳ. 

ɽʩʣʠ ʚ ʩʦʩʪʘʚʝ ʩʭʝʤʳ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʬʠʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ (ʥʘʧʨ. 

ʚ ʣʫʥʢʝ H12), ʜʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʤʝʱʝʥ ʚ 

ʣʫʥʢʫ, ʩʣʝʜʫʶʱʫʶ ʟʘ ʧʦʩʣʝʜʥʝʡ ʣʫʥʢʦʡ ʩ ʦʙʨʘʟʮʦʤ.  

 

ʇʨʠʤʝʯʘʥʠʝ 

ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʛʨʫʞʝʥʥʳʡ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʜʣʷ ʦʙʨʘʟʮʦʚ, ʥʦ ʥʝ 

ʜʣʷ ʥʝ-ʦʙʨʘʟʮʦʚ (ʢʦʥʪʨʦʣʝʡ, ʩʪʘʥʜʘʨʪʦʚ ʠ ʪ.ʧ.). 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ï ʀʤʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʇʨʠ ʚʳʙʦʨʝ ʉʦʭʨʘʥʠʪʴ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʀʤʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: 

ɻʨʫʧʧʘ ʌʦʨʤʘʪ ʀʤʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʦʣʞʥʦ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʧʫʪʝʤ ʚʳʙʦʨʘ ʦʜʥʦʡ ʠʟ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʧʮʠʡ. ʀʤʷ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʜʘʪʳ, 

ʩʯʝʪʯʠʢʘ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʙʫʢʚ. ɽʱʝ ʦʜʠʥ 

ʚʘʨʠʘʥʪ - ʩʦʯʝʪʘʥʠʝ ʜʘʪʳ ʠ ʥʘʙʦʨʘ ʙʫʢʚ. ʉʯʝʪʯʠʢʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʘʪʦʡ, ʦʙʥʫʣʷʶʪʩʷ 

ʝʞʝʜʥʝʚʥʦ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʯʝʪʯʠʢ ʧʨʦʜʦʣʞʘʝʪ 

ʥʘʨʘʩʪʘʪʴ ʩ ʢʘʞʜʳʤ ʠʟʤʝʨʝʥʠʝʤ: 

¶ ʂʥʦʧʢʘ ɼʘʪʘ (ɼɼʄʄɻɻɻɻ) + ʉʯʝʪʯʠʢ 

¶ ʂʥʦʧʢʘ ɼʘʪʘ (ɻɻɻɻʄʄɼɼ) + ʉʯʝʪʯʠʢ 

¶ ʂʥʦʧʢʘ ʆʙʱʠʡ ʩʯʝʪʯʠʢ 

¶ ʂʥʦʧʢʘ ʀʩʧʦʣʴʟʦʚʘʪʴ ʰʪʨʠʭ-ʢʦʜ 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʇʨʝʬʠʢʩ 

ɺʚʝʜʝʥʥʳʡ ʟʜʝʩʴ ʪʝʢʩʪ ʙʫʜʝʪ ʜʦʙʘʚʣʷʪʴʩʷ ʚ ʥʘʯʘʣʝ 

ʠʤʝʥʠ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʳʰʝ. 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʇʨʠʤʝʨ 

ʇʦʣʝ ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʘʝʪ ʧʨʠʤʝʨ ʠʤʝʥʠ ʧʨʠ ʪʝʢʫʱʝʡ 

ʚʳʙʨʘʥʥʦʡ ʦʧʮʠʠ. 

ʂʥʦʧʢʘ ʅʘʟʥʘʯʠʪʴ 

ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʜʝʣʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʂʥʦʧʢʘ ɺʦʩʩʪ. 

ʟʥʘʯ. ʧʦ ʫʤʦʣʯ. 

ʅʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʝʞʜʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ. 
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ɼʦʧʦʣʥʠʪʝʣʴʥʦ ï ʕʢʩʧʦʨʪ ʚ ʃʀʉ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɼʦʧʦʣʥʠʪʝʣʴʥʦ (ʕʢʩʧʦʨʪ ʚ ʃʀʉ) ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʜʝʣʠʪʝʣʷ 

ASTM 

ʆʧʨʝʜʝʣʠʪʝ ʨʘʟʜʝʣʠʪʝʣʴ ASTM: 

¶ ʈʘʟʜʝʣʠʪʝʣʴ ʧʦʣʝʡ: ɺʚʝʜʠʪʝ ʩʠʤʚʦʣ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʨʘʟʜʝʣʷʪʴ ʧʦʣʷ (ʧʦ ʫʤʦʣʯʘʥʠʶ |). 

¶ ʈʘʟʜʝʣʠʪʝʣʴ ʧʦʚʪʦʨʝʥʠʷ: ɺʚʝʜʠʪʝ ʩʠʤʚʦʣ ʜʣʷ 

ʧʦʚʪʦʨʝʥʠʷ (ʧʦ ʫʤʦʣʯʘʥʠʶ \). 

¶ ʈʘʟʜʝʣʠʪʝʣʴ ʢʦʤʧʦʥʝʥʪʦʚ: ɺʚʝʜʠʪʝ ʩʠʤʚʦʣ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʟʜʝʣʷʪʴ ʢʦʤʧʦʥʝʥʪʳ (ʧʦ 

ʫʤʦʣʯʘʥʠʶ ^). 

¶ Escape-ʟʥʘʢ: ɺʚʝʜʠʪʝ escape-ʟʥʘʢ (ʧʦ ʫʤʦʣʯʘʥʠʶ 

&). 

ɻʨʫʧʧʘ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʦʪʧʨʘʚʠʪʝʣʷ 

¶ ʅʘʩʪʨʦʡʪʝ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʪʧʨʘʚʠʪʝʣʷ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥ ʚ ʟʘʛʦʣʦʚʢʝ ASTM-ʬʘʡʣʘ: 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʪʧʨʘʚʠʪʝʣʷ: ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʧʫʩʪʦʝ. ɽʩʣʠ ʟʘʧʦʣʥʝʥʦ, ʥʘʧʨʠʤʝʨ, 

ʫʢʘʟʘʥʦ SUNRISE, ʠʤʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ 

ʢʦʣʦʥʪʠʪʫʣʝ ʬʘʡʣʘ ASTM  (ʥʘʧʨʠʤʝʨ, 

H|\^&|||SUNRISE^Magellan V7.2^Tracker). 

¶ ɼʦʙʘʚʠʪʴ ʠʤʷ ʧʨʠʣʦʞʝʥʠʷ: ɽʩʣʠ ʚʳʙʨʘʥʦ, ʠʤʷ 

ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʨ. magellan, ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʦ ʚ 

ASTM-ʬʘʡʣʝ (ʥʘʧʨ. Magellan V7.2^Tracker). 

¶ ɼʦʙʘʚʠʪʴ ʚʝʨʩʠʶ ʧʨʠʣʦʞʝʥʠʷ: ɽʩʣʠ ʚʳʙʨʘʥʦ, 

ʥʘʟʚʘʥʠʝ ʚʝʨʩʠʠ magellan ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥ ʚ 

ASTM-ʬʘʡʣʝ (ʥʘʧʨ. Standard ʠʣʠ Tracker). 

ɻʨʫʧʧʘ ʀʤʷ 

ʘʥʘʣʠʟʘ ʚ ʃʀʉ 

¶ ɺʳʙʝʨʠʪʝ ʠʤʷ ʘʥʘʣʠʟʘ ʃʀʉ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʪʦʙʨʘʞʝʥʦ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʘ ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʘʭ ʚ ASTM-ʬʘʡʣʝ: 

¶ ʀʩʧʦʣʴʟʦʚʘʪʴ ʠʤʷ ʤʝʪʦʜʘ: ʠʟʤʝʨʝʥʠʶ ʙʫʜʝʪ 

ʧʨʠʩʚʦʝʥʦ ʠʤʷ ʤʝʪʦʜʘ. 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɺʚʝʩʪʠ ʠʤʷ: ʦʧʨʝʜʝʣʠʪʝ ʥʦʚʦʝ 

ʠʤʷ.  

¶ ʇʨʠʤʝʨ: ASTM_Test 

¶ ʉʪʨʦʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʘ: 

O|1|ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ||^^^ʥʘʟʚʘʥʠʝ 

ʤʝʪʦʜʘ||ɼʘʪʘ ʠ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ 

¶ ʉʪʨʦʢʘ ʨʝʟʫʣʴʪʘʪʘ:  

R|1|^^^ ʠʤʷ ʤʝʪʦʜʘ^ʨʝʟʫʣʴʪʘʪʳ 

ɻʨʫʧʧʘ ʂʦʜʠʨʦʚʢʘ ¶ ɺʳʙʝʨʠʪʝ ʢʦʜʠʨʦʚʢʫ ʜʣʷ ʵʢʩʧʦʨʪʘ: 

¶ ANSI: ʜʣʷ ANSI-ʩʦʚʤʝʩʪʠʤʳʭ ʩʠʤʚʦʣʦʚ. 

¶ Unicode: ɼʣʷ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʢʦʜʠʨʦʚʢʝ ANSI (ʥʘʧʨ. ʢʠʪʘʡʩʢʠʭ 

ʠʣʠ ʢʠʨʠʣʣʠʯʝʩʢʠʭ). 

ɻʨʫʧʧʘ ʇʫʪʴ ¶ ʆʧʨʝʜʝʣʠʪʝ ʧʫʪʴ ʜʣʷ ʵʢʩʧʦʨʪʘ ʚ ASTM:  

¶ ʕʢʩʧʦʨʪʠʨʦʚʘʪʴ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʵʢʩʧʦʨʪ ʙʫʜʝʪ 

ʧʨʦʠʟʚʝʜʝʥ ʚ ʧʘʧʢʫ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʚ ʨʘʟʜʝʣʝ 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ. 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɺʚʝʩʪʠ ʧʫʪʴ: ʚʚʝʜʠʪʝ ʥʦʚʳʡ ʧʫʪʴ 

ʜʣʷ ʵʢʩʧʦʨʪʘ. 
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ʂʥʦʧʢʘ ʅʘʟʥʘʯʠʪʴ 

ʧʦ ʫʤʦʣʯʘʥʠʶ 

¶ ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʦʧʮʠʶ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ 

ʩʜʝʣʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʙʫʜʫʱʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʂʥʦʧʢʘ ɺʦʩʩʪ. 

ʟʥʘʯ. ʧʦ ʫʤʦʣʯ. 

¶ ʅʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʧʨʝʞʜʝ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʕʢʩʧʦʨʪ ASTM ï ʬʘʡʣ ʧʨʠʤʝʨʘ  

ʂʘʞʜʳʡ ʬʘʡʣ ʵʢʩʧʦʨʪʘ ASTM  (.txt) ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

 ¶ ʉʦʦʙʱʝʥʠʝ ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ ɿʘʧʠʩʴ: 

H|\^&|||SUNRISE^Magellan V7.2^Tracker 

 ¶ ʇʘʮʠʝʥʪ ʀʥʬʦʨʤʘʮʠʷ ɿʘʧʠʩʴ (P):  

P|1||ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 1 ʜʣʷ ʧʘʮʠʝʥʪʘ 1 

 ¶ ʊʝʩʪ ɿʘʢʘʟ ɿʘʧʠʩʴ (O): 

O|1|SampleID||^^^ʥʘʟʚʘʥʠʝ ʤʝʪʦʜʘ||ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʠʟʤʝʨʝʥʠʷ 

 ¶ ʈʝʟʫʣʴʪʘʪ ɿʘʧʠʩʴ (R): 

R|1|^^^ ʥʘʟʚʘʥʠʝ ʤʝʪʦʜʘ^ʨʝʟʫʣʴʪʘʪʳ 

 ¶ ʉʦʦʙʱʝʥʠʝ ʋʢʘʟʘʪʝʣʴ ʢʦʥʮʘ ɿʘʧʠʩʴ: 

L|1|N 

ʇʨʠʤʝʨ. 

ʅʘʩʪʨʦʡʢʠ ʵʢʩʧʦʨʪʘ ASTM: 

 

 

  



4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʘʡʣ ASTM: 

H|\^&|||SUNRISE^Magellan V7.2^Tracker 

P|1||sample1 

O|1|sample1||^^^ASTM_Test||20180315091504 

R|1|^^^ASTM_Test^Raw data^A1|0.101~|OD| 

P|2||sample2 

O|1|sample2||^^^ASTM_Test||20180315091504 

R|1|^^^ASTM_Test^Raw data^B1|0.201~|OD| 

P|3||sample3 

O|1|sample3||^^^ASTM_Test||20180315091504 

R|1|^^^ASTM_Test^Raw data^C1|0.301~|OD| 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ï ʇʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɼʦʧʦʣʥʠʪʝʣʴʥʦ (ʇʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ) ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ ɺʠʜ 

ʧʣʘʥʰʝʪʘ 

ɺʳʙʝʨʠʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚ 

ʚʠʜʝ ʧʣʘʥʰʝʪʘ: 

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ 1-ʘʷ ʩʪʨʦʢʘ ʚ ʣʫʥʢʝ 

(ʬʠʢʩ.): ɺʳʙʝʨʠʪʝ ʠʤʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʩʧʠʩʢʝ. 

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ 2-ʘʷ ʩʪʨʦʢʘ ʚ ʣʫʥʢʝ 

(ʬʠʢʩ.): ɺʳʙʝʨʠʪʝ ʠʤʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʩʧʠʩʢʝ. 

¶ ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ 3-ʷ ʩʪʨʦʢʘ ʚ ʣʫʥʢʝ 

(ʬʠʢʩ.): ɺʳʙʝʨʠʪʝ ʠʤʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʩʧʠʩʢʝ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʚʳʭ ʜʚʫʭ, ʪʨʝʪʠʡ ʚʳʙʦʨ ʜʝʣʘʝʪʩʷ 

ʪʦʣʴʢʦ ʚ ʩʘʤʳʡ ʧʝʨʚʳʡ ʨʘʟ. ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ 

ʜʨʫʛʠʝ ʜʘʥʥʳʝ ʚʳʙʠʨʘʶʪʩʷ ʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚ ʧʣʘʥʰʝʪʝ, ʦʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ 

ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ. ʇʝʨʚʳʝ ʜʚʝ ʩʪʨʦʢʠ ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ. 

1-ʘʷ ʠ 2-ʘʷ ʩʪʨʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʧʫʱʝʥʳ ʧʫʪʝʤ 

ʚʳʙʦʨʘ ʦʧʮʠʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʯʪʦ ʜʝʣʘʝʪ ʧʣʘʥʰʝʪ 

ʙʦʣʝʝ ʯʠʪʘʝʤʳʤ. 

ɻʨʫʧʧʘ ʊʝʢʩʪ ɺʳʙʝʨʠʪʝ ʠʤʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʩʧʠʩʢʝ. ɼʘʥʥʳʡ ʚʳʙʦʨ 

ʜʝʣʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʝʨʚʳʡ ʨʘʟ. ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ 

ʜʨʫʛʠʝ ʜʘʥʥʳʝ ʚʳʙʠʨʘʶʪʩʷ ʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʧʨʦʩʤʦʪʨʘ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ, ʦʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ 

ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ.  

4.3.15 ɼʦʧʦʣʥʠʪʝʣʴʥʦ: ʇʦʤʝʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɺʳʙʝʨʠʪʝ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪ ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠ ʟʘʪʝʤ ʇʦʤʝʪʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʢʘʞʜʦʤ ʧʦʣʝ ɿʘʧʨʦʩ ʩʧʠʩʢʘ ʤʦʞʥʦ ʚʚʝʩʪʠ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʜʘʥʥʦʝ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʧʝʨʝʜ ʠʟʤʝʨʝʥʠʝʤ. ʄʦʞʥʦ 

ʚʚʝʩʪʠ ʪʝʢʩʪ, ʥʘʧʨʠʤʝʨ, ʥʦʤʝʨ ʧʘʨʪʠʠ ʠʣʠ ʧʦʣʥʦʝ ʠʤʷ ʦʧʝʨʘʪʦʨʘ. 

ɺʳʙʨʘʚ Req. (ʦʙʷʟʘʪʝʣʴʥʦʝ), ʠʟʤʝʨʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʚ ʧʦʣʝ ʆʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʙʘʚʣʝʥʘ ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ). 

ɿʘʧʨʦʩʳ ʙʫʜʫʪ ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʧʝʨʝʯʥʝ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʧʝʯʘʪʠ. 
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4.3.16 ɼʦʧʦʣʥʠʪʝʣʴʥʦ: ʌʦʨʤʘʪ ʯʠʩʝʣ 

ɺʳʙʝʨʠʪʝ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪ ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠ ʟʘʪʝʤ ʌʦʨʤʘʪ 

ʯʠʩʝʣ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʦʨʤʘʪ ʯʠʩʝʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʯʠʩʣʦʚʦʛʦ 

ʬʦʨʤʘʪʘ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʯʠʩʝʣ ʚʥʝ ʜʠʘʧʘʟʦʥʘ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ: 5 ʟʥʘʯʘʱʠʭ ʮʠʬʨ. ʇʨʠ ʚʳʙʦʨʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʬʦʨʤʘʪ ʯʠʩʝʣ ʠʟ 1ï10 ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʠ 0ï7 ʜʝʩʷʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ.  

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʬʦʨʤʘʪʘ ʯʠʩʝʣ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʜʚʘ 

ʧʦʣʷ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʫʯʥʦʝ (ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ) ʠʣʠ ʦʙʳʯʥʦʝ 

ʦʧʠʩʘʥʠʝ. ʇʨʠʤʝʨ ʬʦʨʤʘʪʘ ʜʣʷ ʪʝʢʫʱʝʛʦ ʚʳʙʦʨʘ ʦʪʦʙʨʘʞʘʝʪʩʷ. 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʚʚʝʜʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʥʘʞʤʠʪʝ ʋʩʪʘʥ. ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʠʣʠ ɺʦʩʩʪ. ʟʥʘʯ. ʧʦ ʫʤʦʣʯ. 

4.3.17 ɼʦʧʦʣʥʠʪʝʣʴʥʦ: ʇʨʠʤʝʯʘʥʠʷ ʢ ʤʝʪʦʜʫ 

ɺʳʙʝʨʠʪʝ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪ ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠ ʟʘʪʝʤ 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʤʝʪʦʜʫ. 

ʇʦʣʝ ʇʨʠʤʝʯʘʥʠʷ ʢ ʤʝʪʦʜʫ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʠʤʝʥʠ 

ʬʘʡʣʘ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʟʷʪʩʷ ʥʘ ʨʘʩʧʝʯʘʪʢʝ ʤʝʪʦʜʘ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʚʳʜʝʣʝʥʠʝ 

ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ, ʢʫʨʩʠʚʦʤ, ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ ʠ ʮʚʝʪʦʤ. ʇʨʠ ʚʳʚʦʜʝ ʥʘ 

ʧʝʯʘʪʴ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʠʛʥʦʨʠʨʦʚʘʪʴʩʷ. 

4.4 ʉʦʭʨʘʥʝʥʠʝ ʤʝʪʦʜʘ 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʤʝʪʦʜ, ʥʘʞʤʠʪʝ ɻʦʪʦʚʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʦʭʨʘʥʠʪʴ 

ʢʘʢ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʇʦʣʝ ʀʤʷ ʬʘʡʣʘ ɺʚʝʜʠʪʝ ʠʣʠ ʠʟʤʝʥʠʪʝ ʠʤʷ ʬʘʡʣʘ ʤʝʪʦʜʘ. 

ʇʦʣʝ ʇʨʠʤʝʯʘʥʠʷ 

ʢ ʬʘʡʣʫ 

ɼʦʙʘʚʴʪʝ ʢ ʠʤʝʥʠ ʬʘʡʣʘ ʢʦʤʤʝʥʪʘʨʠʠ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʦʪʨʘʞʝʥʳ, ʥʘʧʨʠʤʝʨ, ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʆʪʢʨʳʪʴ ʬʘʡʣ. 

ʇʦʣʝ ʂʦʤʤʝʥʪʘʨʠʠ 

ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʞʫʨʥʘʣʘ 

ɺʚʝʜʠʪʝ ʢʦʤʤʝʥʪʘʨʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʞʫʨʥʘʣʝ (ʪʦʣʴʢʦ ʚ magellan Tracker). 

ʂʥʦʧʢʘ 

ʋʧʦʨʷʜʦʯʠʪʴ 

ʠʟʙʨʘʥʥʦʝ 

ʅʘʞʤʠʪʝ ʥʘ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʋʧʦʨʷʜʦʯʠʪʴ ʠʟʙʨʘʥʥʦʝ. ʉʤ. ʨʘʟʜʝʣ 

6.4 ɿʘʧʫʩʢ ʠʟʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

ʌʣʘʞʦʢ ɿʘʧʫʩʪʠʪʴ 

ʵʪʦʪ ʤʝʪʦʜ ʩʝʡʯʘʩ 

ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ, ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʜʘʥʥʳʡ ʤʝʪʦʜ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʵʪʦʛʦ 

ʤʘʩʪʝʨʘ. 

ʀʟʤʝʥʝʥʥʳʡ ʜʦʢʫʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥ ʧʦʜ ʩʚʦʠʤ ʪʝʢʫʱʠʤ ʠʤʝʥʝʤ ʠʣʠ 

ʧʦʜ ʜʨʫʛʠʤ. 

ʅʘʞʤʠʪʝ ʉʦʭʨʘʥʠʪʴ ʠ ʟʘʢʨʳʪʴ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʤʝʪʦʜ ʠ ʟʘʢʨʳʪʴ ʤʘʩʪʝʨ 

ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ. 

  



4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  

92 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 2023-07 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʥʦʧʢʠ ʚ magellan Tracker: 

ʂʥʦʧʢʘ 

ʂʦʥʪʨʦʣʴʥʳʡ 

ʞʫʨʥʘʣ 

ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ, ʚ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʜʘʪʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʦʧʝʨʘʮʠʷ ʠ 

ʢʦʤʤʝʥʪʘʨʠʠ. 

ʅʘʞʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʥʦʧʢʫ, ʚʳ ʤʦʞʝʪʝ ʚʳʚʝʩʪʠ 

ʥʘ ʵʢʨʘʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʧʝʯʘʪʠ ʪʝʢʫʱʝʡ 

ʠ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʡ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʤʝʪʦʜʦʚ ʠ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʧʨʝʜʳʜʫʱʫʶ ʚʝʨʩʠʶ 

ʤʝʪʦʜʘ ʩ ʜʨʫʛʠʤ ʠʤʝʥʝʤ ʬʘʡʣʘ. 

 

ʂʥʦʧʢʘ ʇʦʜʧʠʩʘʪʴ ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʇʦʜʧʠʩʘʪʴ, ʚ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʜʘʪʘ, ʦʧʝʨʘʮʠʷ ʠ ʢʦʤʤʝʥʪʘʨʠʡ.  

ɼʘʥʥʘʷ ʢʥʦʧʢʘ ʘʢʪʠʚʥʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʬʘʡʣ ʙʳʣ ʧʦʜʧʠʩʘʥ ʩ ʧʦʤʦʱʴʶ ʤʘʩʪʝʨʘ 

ʇʨʠʢʨʝʧʣʝʥʠʝ ʧʦʜʧʠʩʠ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 

8 ʄʘʩʪʝʨ ʇʨʠʢʨʝʧʣʝʥʠʝ ʧʦʜʧʠʩʠ. 

ʇʦʣʝ ʇʘʨʦʣʴ 

ʤʝʪʦʜʘ 

ʉʦʟʜʘʡʪʝ ʧʘʨʦʣʴ ʜʣʷ ʤʝʪʦʜʘ, ʚʚʝʜʷ ʝʛʦ ʚ ʵʪʦ ʧʦʣʝ. 

ɿʘʱʠʱʝʥʥʳʡ ʧʘʨʦʣʝʤ ʤʝʪʦʜ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ 

ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʚʝʜʝʥ ʧʨʘʚʠʣʴʥʳʡ ʧʘʨʦʣʴ.  ʉʤ. 

ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʥʠʞʝ. 
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4.4.1 ɿʘʱʠʪʘ ʤʝʪʦʜʘ ʧʘʨʦʣʝʤ 

ɿʘʱʠʪʠʪʝ ʤʝʪʦʜ ʧʘʨʦʣʝʤ 

ʇʦʣʴʟʦʚʘʪʝʣʠ, ʠʤʝʶʱʠʝ ʧʨʘʚʘ ʩʦʟʜʘʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜʳ ʤʦʛʫʪ 

ʟʘʱʠʱʘʪʴ ʤʝʪʦʜʳ, ʥʘʟʥʘʯʘʷ ʜʣʷ ʥʠʭ ʧʘʨʦʣʠ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʪʘʢʠʤʠ ʧʨʘʚʘʤʠ ʦʙʣʘʜʘʶʪ ɸʜʤʠʥʠʩʪʨʘʪʦʨʳ ʠ 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʧʨʦʜʫʢʮʠʠ.  

ʂʦʛʜʘ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʤʝʪʦʜ, ʧʘʨʦʣʴ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʚʦ ʚʢʣʘʜʢʝ 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ ʄʘʩʪʝʨʘ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ. ɺʚʝʜʠʪʝ ʠʤʷ 

ʤʝʪʦʜʘ, ʚʚʝʜʠʪʝ ʧʘʨʦʣʴ ʚ ʧʦʣʝ ʀʟʤʝʥʠʪʴ ʧʘʨʦʣʴ ʤʝʪʦʜʘ (ʥʠʞʥʠʡ ʧʨʘʚʳʡ 

ʫʛʦʣ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ) ʠ ʥʘʞʤʠʪʝ ɻʦʪʦʚʦ. 

ʇʦʜʪʚʝʨʜʠʪʝ ʧʘʨʦʣʴ ʚ ʚʦʟʥʠʢʰʝʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʦʣʴ ʤʝʪʦʜʘ ʠ 

ʥʘʞʤʠʪʝ ʆʂ. ʄʝʪʦʜ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥ ʩ ʧʘʨʦʣʝʤ.  

ʋʞʝ ʩʦʭʨʘʥʝʥʥʳʝ, ʥʦ ʝʱʝ ʥʝ ʟʘʱʠʱʝʥʥʳʝ ʧʘʨʦʣʝʤ ʤʝʪʦʜʳ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʱʠʱʝʥʳ ʧʫʪʝʤ ʦʪʢʨʳʪʠʷ ʤʝʪʦʜʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʝʤʫ ʧʘʨʦʣʷ ʚʦ ʚʢʣʘʜʢʝ 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ.  

ʀʟʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ, ʟʘʱʠʱʝʥʥʳʭ ʧʘʨʦʣʝʤ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʟʘʱʠʱʝʥʥʳʡ ʧʘʨʦʣʝʤ ʤʝʪʦʜ, ʚʚʝʜʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʘʨʦʣʴ 

ʤʝʪʦʜʘ.  ʄʝʪʦʜ ʙʫʜʝʪ ʦʪʢʨʳʪ ʚ ʈʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʊʝʧʝʨʴ ɺʳ 

ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʠ ʩʦʭʨʘʥʠʪʴ ʤʝʪʦʜ.  

ɽʩʣʠ ʤʝʪʦʜ ʠʤʝʝʪ ʘʪʨʠʙʫʪ ʊʦʣʴʢʦ ʯʪʝʥʠʝ, ʦʥ ʙʫʜʝʪ ʦʪʢʨʳʪ ʚ ʨʝʞʠʤʝ ʪʦʣʴʢʦ 

ʯʪʝʥʠʝ. ʊʘʢʦʡ ʤʝʪʦʜ ʚʩʝ ʝʱʝ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ, ʥʦ ʥʝ ʚʦʟʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ 

ʠʟʤʝʥʝʥʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʦʣʷ, ʟʘʱʠʱʝʥʥʦʛʦ ʧʘʨʦʣʝʤ ʤʝʪʦʜʘ 

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʘʨʦʣʴ ʟʘʱʠʱʝʥʥʦʛʦ ʧʘʨʦʣʝʤ ʤʝʪʦʜʘ ʦʪʢʨʦʡʪʝ ʤʝʪʦʜ ʚ 

ʈʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ (ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʵʪʦʤ ʚʚʝʩʪʠ ʧʘʨʦʣʴ) ʠ ʚʚʝʜʠʪʝ 

ʥʦʚʳʡ ʧʘʨʦʣʴ ʧʦʣʝ ʀʟʤʝʥʠʪʴ ʧʘʨʦʣʴ ʤʝʪʦʜʘ ʚʢʣʘʜʢʠ ʉʦʭʨʘʥʠʪʴ ʢʘʢ. 

ʅʘʞʤʠʪʝ ɻʦʪʦʚʦ. 

ʇʦʜʪʚʝʨʜʠʪʝ ʧʘʨʦʣʴ ʚ ʚʦʟʥʠʢʰʝʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʦʣʴ ʤʝʪʦʜʘ ʠ 

ʥʘʞʤʠʪʝ ʆʂ.  
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4.5 ʄʥʦʛʦʧʣʘʥʰʝʪʥʳʝ ʤʝʪʦʜʳ 

ɺ ʩʣʫʯʘʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ INFINITE F50 ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʤʥʦʛʦʧʣʘʥʰʝʪʥʳʝ ʤʝʪʦʜʳ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʪʦʜʘ ʚ ʨʝʜʘʢʪʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʟʘʜʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʷʝʤʳʭ ʧʣʘʥʰʝʪʦʚ. 

 

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʨʠʪʴ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʧʣʘʥʰʝʪʘ, ʚ ʦʢʥʝ ɿʘʜʘʡʪʝ ʦʮʝʥʢʫ 

ʪʘʢʞʝ ʜʦʩʪʫʧʝʥ ʩʯʝʪʯʠʢ ʧʝʨʝʢʣʶʯʝʥʠʡ ʤʝʞʜʫ ʧʣʘʥʰʝʪʘʤʠ. 

 



 4.  ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ  
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ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʤʝʪʦʜʘʤ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʧʣʘʥʰʝʪʦʚ. ʇʨʠ ʟʘʧʫʩʢʝ ʤʝʪʦʜʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʣʘʥʰʝʪʘʤʠ 

ʦʪʢʨʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ: 

 

ʉʧʠʩʦʢ ʦʙʨʘʟʮʦʚ 

IDs 

ɼʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʧʣʘʥʰʝʪʘ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʧʝʨʝʯʝʥʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ʂʥʦʧʢʘ ʉʊʆʇ ʀʟʤʝʨʝʥʠʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɺ ʩʦʟʜʘʥʥʦʤ ʨʘʙʦʯʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ ʫʞʝ 

ʠʟʤʝʨʝʥʥʳʭ ʧʣʘʥʰʝʪʦʚ. ɼʦʙʘʚʠʪʴ ʠʟʤʝʨʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʘʥʰʝʪʦʚ ʥʝʚʦʟʤʦʞʥʦ. 

ʂʥʦʧʢʘ ʇɸʋɿɸ ʀʟʤʝʨʝʥʠʝ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɺ ʩʦʟʜʘʥʥʦʤ 

ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ ʫʞʝ 

ʠʟʤʝʨʝʥʥʳʭ ʧʣʘʥʰʝʪʦʚ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ 

ʠʟʤʝʨʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʘʥʰʝʪʦʚ. 

ʂʥʦʧʢʘ ʇʋʉʂ ɿʘʧʫʩʢʘʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʣʘʥʰʝʪʘ. 

ɿʘʛʨʫʟʠʪʴ 

ʧʣʘʥʰʝʪ / ʀʟʚʣʝʯʴ 

ʧʣʘʥʰʝʪ 

ʇʣʘʥʰʝʪ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʧʨʠʙʦʨ ʠʣʠ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ 

ʥʝʛʦ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʥʦʛʦʧʣʘʥʰʝʪʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʧʨʠʦʩʪʘʥʦʚʠʪʴ 

ʠʟʤʝʨʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʘʥʰʝʪʘʤʠ, ʩʦʭʨʘʥʠʪʴ ʘʨʭʠʚʠʨʦʚʘʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠ ʟʘʪʝʤ ʚʦʟʦʙʥʦʚʠʪʴ ʠʟʤʝʨʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʧʣʘʥʰʝʪʦʚ. ɺ 

ʩʣʫʯʘʝ ʚʳʙʦʨʘ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʭʨʘʥʝʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ. 
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5. ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ 
ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

5.1 ɺʚʝʜʝʥʠʝ 

ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʧʠʩʢʦʚ ʦʙʨʘʟʮʦʚ ʠʣ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ.  

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ 

ɿʘʧʫʩʪʠʪʝ ʤʘʩʪʝʨ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ. ʇʦʩʣʝ ʦʢʥʘ ʧʨʠʚʝʪʩʪʚʠʷ ʧʦʷʚʠʪʩʷ ʦʢʥʦ ɺʳʙʦʨ ʬʘʡʣʘ. ɺʳʙʝʨʠʪʝ 

ʦʜʥʫ ʠʟ ʦʧʮʠʡ: ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, 

ʩʦʭʨʘʥʠʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʚ ʦʢʥʝ ʉʦʭʨʘʥʠʪʴ ʢʘʢ.  

5.2 ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 
ʦʙʨʘʟʮʦʚ 

ʆʢʥʦ ɺʳʙʦʨ ʬʘʡʣʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʂʥʦʧʢʘ  

ʘ) ʉʦʟʜʘʪʴ 
ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ʂʥʦʧʢʘ  

ʙ) ʀʟʤʝʥʠʪʴ 

ʀʟʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ.   

ʇʦʣʝ ʩʦ ʩʧʠʩʢʦʤ 

ʇʦʢʘʟʘʪʴ 

ʌʘʡʣʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʜʝʣʘʥʥʳʤ 

ʚʳʙʦʨʦʤ:  

¶ ɺʩʝ ʬʘʡʣʳ 

¶ ʄʦʠ ʬʘʡʣʳ: ɼʘʥʥʘʷ ʦʧʮʠʷ ʜʦʩʪʫʧʥʘ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʘʢʪʠʚʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʘ ʚ magellan 

Tracker). 

ʉʧʠʩʦʢ ʠʤʸʥ 

ʬʘʡʣʦʚ 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ, ʧʦʜʣʝʞʘʱʠʡ ʠʟʤʝʥʝʥʠʶ. ʇʦʣʝ 

ʂʦʤʤʝʥʪʘʨʠʠ ʚʦʟʣʝ ʢʘʞʜʦʛʦ ʬʘʡʣʘ ʩʦʜʝʨʞʠʪ, ʝʩʣʠ 

ʟʘʧʦʣʥʝʥʦ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ɹʫʜʫʪ ʦʪʨʘʞʝʥʳ ʚʩʝ ʩʧʠʩʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʦʡ ʧʘʧʢʝ ʜʣʷ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ ʠ ʦʪʚʝʯʘʶʱʠʝ ʢʨʠʪʝʨʠʷʤ ʬʠʣʴʪʨʘ, 

ʚʳʙʨʘʥʥʦʛʦ ʚ ʩʧʠʩʢʝ ʇʦʢʘʟʘʪʴ. 

ʂʥʦʧʢʘ ʇʨʝʜʚ. 

ʧʨʦʩʤʦʪʨ ʧʝʯʘʪʠ 

ɺʳʚʦʜʠʪʩʷ ʦʢʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ 

ʚʳʙʨʘʥʥʦʛʦ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʧʝʯʘʪʴ.  
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5.2.1 ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ɺ ʦʢʥʝ ɺʳʙʦʨ ʪʠʧʘ ʧʣʘʥʰʝʪʘ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ ʥʘ ʣʫʥʢʫ ʠ ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʣʘʥʰʝʪʘ. ʆʧʮʠʷ ʀʤʧʦʨʪʠʨʦʚʘʪʴ 

ʠʟ ʚʥʝʰʥʝʛʦ ʩʧʠʩʢʘ ʦʙʨʘʟʮʦʚ-IDs ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʬʘʡʣʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʠʭ ʚ magellan. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʅʝʢʦʪʦʨʳʝ ʩʧʠʩʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢʫʶ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 

ʨʘʟʚʝʜʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʦʮʝʥʢʫ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ.  

 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʪʠʧʘ ʧʣʘʥʰʝʪʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʅʘʩʪʨʦʡʢʠ  

ʂʥʦʧʢʘ IDs ʥʘ 

ʣʫʥʢʫ 

ɺʚʝʜʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʥʘ ʢʘʞʜʫʶ ʣʫʥʢʫ (ʤʘʢʩ. 3). 

ʂʥʦʧʢʘ ʈʘʩʧʝʯʘʪʢʘ ɺʳʙʝʨʠʪʝ ʩʭʝʤʫ ʨʘʩʧʝʯʘʪʢʠ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ. 

ʂʥʦʧʢʘ ʊʠʧ 

ʧʣʘʥʰʝʪʘ 

ɺʳʙʦʨ ʠʟ ʯʝʪʳʨʝʭ ʦʧʮʠʡ ʦʧʨʝʜʝʣʷʪ ʚʳʙʦʨ ʪʠʧʘ 

ʧʣʘʥʰʝʪʘ: 

¶ ʊʠʧ ʧʣʘʥʰʝʪʘ ʠʟ ʤʝʪʦʜʘ. 

ɺʳʙʝʨʠʪʝ ʤʝʪʦʜ, ʯʪʦʙʳ ʟʘʛʨʫʟʠʪʴ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ. 

ʅʘʞʤʠʪʝ ɿʘʛʨʫʟʠʪʴ, ʯʪʦʙʳ ʥʘʡʪʠ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʬʘʡʣʳ ʤʝʪʦʜʦʚ. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʆʪʢʨʳʪʴ WindowsTM. ɺʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʬʘʡʣ ʠ 

ʥʘʞʤʠʪʝ ʆʪʢʨʳʪʴ. 

 ¶ ʉʪʘʥʜʘʨʪʥʳʡ ʪʠʧ ʧʣʘʥʰʝʪʘ. 

ɺʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʪʠʧʦʚ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʛʝʦʤʝʪʨʠʝʡ ʧʣʘʥʰʝʪʘ. 

ɽʩʣʠ ʜʘʥʥʘʷ ʦʧʮʠʷ ʘʢʪʠʚʠʨʦʚʘʥʘ, ʪʠʧʳ ʩʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʧʣʘʥʰʝʪʘ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʙʨʘʥʳ ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ. 
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ʌʦʨʤʘʪ ʧʣʘʥʰʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʩ 

ʧʦʤʦʱʴʶ ʰʘʙʣʦʥʘ ʚ ʬʦʨʤʘʪʝ pdf (ʧʨʠʙʦʨʳ 

SUNRISE) ʠʣʠ pdfx (ʧʨʠʙʦʨʳ INFINITE F50). 

 ¶ ʀʤʧʦʨʪ ʠʟ ʚʥʝʰʥʝʛʦ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ 

ɺʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʜʨʫʛʠʝ ʬʦʨʤʘʪʳ ʬʘʡʣʦʚ ʜʣʷ 

ʠʤʧʦʨʪʘ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. ʉʤ. 

ʨʘʟʜʝʣ 5.2.3 ʀʤʧʦʨʪ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ. 

ʂʥʦʧʢʘ ɺʚʝʩʪʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʘʢʪʠʚʥʘ ʪʦʣʴʢʦ ʝʩʣʠ ʩʜʝʣʘʥʳ 

ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʩʪʨʦʡʢʠ (ʟʘʛʨʫʞʝʥ ʤʝʪʦʜ, ʚʳʙʨʘʥ ʩʪʘʥʜʘʨʪʥʳʡ ʪʠʧ 

ʧʣʘʥʰʝʪʘ). 

5.2.2 ʀʤʧʦʨʪ / ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ɺʳ ʚʳʙʨʘʣʠ ʪʠʧ ʧʣʘʥʰʝʪʘ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʢʥʦ ʀʤʧʦʨʪ / 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʩʦʜʝʨʞʘʱʝʝ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʢʥʦʧʢʘʤʠ ʅʘʩʪʨʦʡʢʘ, ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ, 

ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ, ʋʜʘʣʠʪʴ, ʆʪʤʝʥʠʪʴ/ɺʝʨʥʫʪʴ, ʌʦʨʤʘʪ ʧʝʯʘʪʠ, 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʧʝʯʘʪʠ ʠ ʄʘʩʰʪʘʙ 

¶ ɺʠʜ ʧʣʘʥʰʝʪʘ ʩʦ ʩʭʝʤʦʡ ʤʠʢʨʦʧʣʘʥʰʝʪʘ  

¶ ʉʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ (ʝʩʣʠ ʜʦ ʵʪʦʛʦ ʙʳʣʘ ʚʳʙʨʘʥʘ ʦʧʮʠʷ 

ʊʠʧ ʧʣʘʥʰʝʪʘ ʠʟ ʤʝʪʦʜʘ) 

¶ ɼʠʘʣʦʛ ʜʣʷ ʚʩʪʘʚʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ (ʝʩʣʠ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʦʧʮʠʷ ʉʪʘʥʜʘʨʪʥʳʡ ʪʠʧ ʧʣʘʥʰʝʪʘ). 

ɽʩʣʠ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʪʦ ʚ ʣʫʥʢʘʭ 

ʦʪʩʫʪʩʪʚʫʶʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ. ʃʫʥʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ ʱʝʣʯʢʦʤ ʤʳʰʠ ʧʦ 

ʣʫʥʢʝ. 

ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʚʚʦʜʷʪʩʷ ʣʠʙʦ ʚʨʫʯʥʫʶ, ʣʠʙʦ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʩʢʘʥʝʨʘ 

ʰʪʨʠʭ-ʢʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʠ ʠʟʤʝʥʝʥ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʪʠʧʝ ʤʠʢʨʦʧʣʘʥʰʝʪʘ. ɺ ʢʘʞʜʦʡ ʣʫʥʢʝ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʦ ʜʦ 3 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʦʛʫʪ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʢʦʧʠʨʦʚʘʪʴʩʷ. 

ɽʩʣʠ ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ, ʪʦ ʩʣʝʚʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥ ʉʧʠʩʦʢ ʚʩʝʭ ʦʙʨʘʟʮʦʚ 

ʩʭʝʤʳ. ʉʧʠʩʦʢ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʦʙʨʘʟʮʳ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ. ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʦʙʨʘʟʮʘ ʤʦʞʥʦ ʚʚʝʩʪʠ ʣʠʙʦ ʚ ʩʧʠʩʢʝ, ʣʠʙʦ ʥʘ ʧʣʘʥʰʝʪʝ. ɺʩʝ ʠʟʤʝʥʝʥʠʷ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ. 

ʂʥʦʧʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʅʘʩʪʨʦʡʢʠ... ʇʨʠ ʥʘʞʘʪʠʠ ʵʪʦʡ ʢʥʦʧʢʠ ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʩʧʠʩʢʘ ʠʜʝʥʪ. ʦʙʨʘʟʮʦʚ, ʚ ʢʦʪʦʨʦʤ 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ ʥʘ ʦʜʥʫ ʣʫʥʢʫ. 

ʈʝʜʘʢʪʠʨ...  ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʈʝʜʘʢʪʠʨ ʦʪʢʨʳʚʘʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʣʫʥʢʫ. ɿʜʝʩʴ ʤʦʞʥʦ 

ʠʟʤʝʥʠʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʘʨʢʠʨʦʚʘʥʥʦʡ 

ʣʫʥʢʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 
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ɸʚʪʦʟʘʧʦʣ...  ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ 

ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚʝʩʴ ʧʣʘʥʰʝʪ ʠʣʠ ʝʛʦ ʯʘʩʪʴ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʫʥʦʢ ʥʘʞʤʠʪʝ 

ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ 

ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

ʋʜʘʣʠʪʴ ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʚʝʩʴ ʧʣʘʥʰʝʪ ʠʣʠ ʝʛʦ ʯʘʩʪʴ. ʕʪʘ 

ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝʤʝʜʣʝʥʥʦ ʫʜʘʣʠʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʠʟ ʚʳʙʨʘʥʥʳʭ ʣʫʥʦʢ. 

ɼʠʘʣʦʛʦʚʳʝ ʦʢʥʘ ʟʘʧʨʦʩʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ. 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠʟ 

ʚʳʙʨʘʥʥʳʭ ʣʫʥʦʢ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ ʠʣʠ 

ʢʣʘʚʠʰʫ DEL. 

ʆʪʤʝʥʘ ʆʪʤʝʥʷʝʪ ʧʦʩʣʝʜʥʝʝ ʚʳʧʦʣʥʝʥʥʦʝ ʜʝʡʩʪʚʠʝ. 

ɼʣʷ ʦʪʤʝʥʳ ʧʦʩʣʝʜʥʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʆʪʤʝʥʘ ʠʣʠ ʢʦʤʙʠʥʘʮʠʶ CTRL-Z. 

ʇʦʚʪʦʨ ʇʦʚʪʦʨʷʝʪ ʜʝʡʩʪʚʠʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʧʝʨʝʜ ʦʪʤʝʥʦʡ. 

ʏʪʦʙʳ ʧʦʚʪʦʨʠʪʴ ʦʪʤʝʥʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʥʘʞʤʠʪʝ 

ʇʦʚʪʦʨ ʠʣʠ ʢʦʤʙʠʥʘʮʠʶ CTRL+Y. 

ʌʦʨʤʘʪ ʧʝʯʘʪʠ ɺʳʙʝʨʠʪʝ ʩʭʝʤʫ ʨʘʩʧʝʯʘʪʢʠ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ: 

¶ ʛʦʨʠʟ. ʪʘʙʣʠʮʘ; 

¶ ʚʝʨʪ. ʪʘʙʣʠʮʘ; 

¶ ʤʘʪʨʠʮʘ. 

ʇʨʝʜʚʘʨ. ʧʨʦʩʤʦʪʨ ʆʪʢʨʳʚʘʝʪ ʧʨʝʜʚʘʨ. ʧʨʦʩʤʦʪʨ ʚʳʚʦʜʠʤʦʛʦ ʥʘ ʧʝʯʘʪʴ 

ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

10%  ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ 10%. 

100%  ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ 100%. 

ʌʣʘʞʦʢ ʋʚʝʣʠʯ ɽʩʣʠ ʚ ʧʣʘʥʰʝʪʝ ʤʥʦʛʦ ʣʫʥʦʢ, ʥʘʟʥʘʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʣʫʥʦʢ ʥʝʚʦʟʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʚ ʤʘʩʰʪʘʙʝ 100%. ɼʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʰʪʘʙʘ ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʈʝʞʠʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ʑʝʣʢʘʡʪʝ ʤʳʰʴʶ ʠ ʧʝʨʝʪʘʩʢʠʚʘʡʪʝ ʨʘʤʢʫ ʥʘ ʥʫʞʥʳʝ 

ʫʯʘʩʪʢʠ ʩʭʝʤʳ. ʏʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʢ ʤʘʩʰʪʘʙʫ 100%, 

ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʚ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ 

ʑʝʣʯʢʦʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦ ʣʫʥʢʝ ʥʘ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ ʚʳʟʳʚʘʝʪʩʷ 

ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʣʫʥʦʢ. ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ 

ʢʦʤʘʥʜʳ: 

ʄʝʥ ʁ ʆʧʠʩʘʥʠʝ 

ʉʚʦʜʢʘ... ʆʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʚʦʜʢʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ.  

ɺʳʨʝʟʘʪʴ ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʣʫʥʦʢ 

ʫʜʘʣʷʶʪʩʷ ʠʟ ʣʫʥʦʢ ʠ ʢʦʧʠʨʫʶʪʩʷ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ. 

ʂʦʧʠʨʦʚʘʪʴ ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʣʫʥʦʢ 

ʢʦʧʠʨʫʶʪʩʷ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ. 
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ʄʝʥ ʁ ʆʧʠʩʘʥʠʝ 

ɺʩʪʘʚʠʪʴ ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ, ʩʢʦʧʠʨʦʚʘʥʥʳʝ ʚ ʙʫʬʝʨ 

ʦʙʤʝʥʘ, ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʣʫʥʢʠ. 

ʋʜʘʣʠʪʴ ɼʣʷ ʫʜʘʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠʟ 

ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʣʫʥʦʢ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ ʠʣʠ 

ʢʣʘʚʠʰʫ DEL . 

ʂʦʧʠʨʦʚʘʪʴ ʚ 

ʬʦʨʤʘʪ-ASCII 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʣʫʥʦʢ 

ʢʦʧʠʨʫʶʪʩʷ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʬʦʨʤʘʪʝ ʬʘʡʣʘ ASCII. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʚʩʪʘʚʠʪʴ ʠʭ ʚ ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, Excel, ɹʣʦʢʥʦʪ). 

ɺʩʪʘʚʠʪʴ ʚ 

ʬʦʨʤʘʪʝ ASCII 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ ʚʩʪʘʚʠʪʴ ʠʟ 

ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʚ ʬʦʨʤʘʪʝ ʬʘʡʣʘ ASCII ʠʟ ʜʨʫʛʠʭ 

ʧʨʠʣʦʞʝʥʠʡ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

ʈʝʜʘʢʪʠʨ... ʇʨʠ ʚʳʙʦʨʝ ʈʝʜʘʢʪʠʨ ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʣʫʥʢʫ. ɿʜʝʩʴ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʣʫʥʢʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ 

ʚʳʙʨʘʥʥʦʡ 

ʦʙʣʘʩʪʠ... 

ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ 

ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚʝʩʴ ʧʣʘʥʰʝʪ ʠʣʠ ʝʛʦ ʯʘʩʪʴ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʫʥʦʢ ʥʘʞʤʠʪʝ 

ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ. 

ɺʳʙʦʨ ʠ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʳʧʦʣʥʷʶʪʩʷ ʣʝʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ. 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʣʫʥʢʫ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʣʫʥʢʫ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʣʠʙʦ ʯʝʨʝʟ 

ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʚʩʝʤ ʣʫʥʢʘʤ ʥʘ ʧʣʘʥʰʝʪʝ. 

ʋ ʦʜʥʦʡ ʣʫʥʢʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ɾʝʣʘʝʤʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʣʫʥʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʚʝʩʪʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʣʫʥʢʫ. ʕʪʦ ʜʝʡʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʚʪʦʨʠʪʴ ʜʣʷ ʢʘʞʜʦʡ ʣʫʥʢʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʦʙʨʘʟʮʦʚ. ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ ʈʝʜʘʢʪʠʨʦʚʘʪʴ 

ʣʫʥʢʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ. ʅʘʞʤʠʪʝ 

OK ʜʣʷ ʟʘʢʨʳʪʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ ʧʦʩʣʝʜʥʝʡ ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʣʫʥʢʠ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʣʫʥʢʫ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 
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ʂʥʦʧʢʠ ɺʣʝʚʦ, 

ɺʧʨʘʚʦ, ɺʚʝʨʭ ʠ 

ɺʥʠʟ 

ʂʥʦʧʢʠ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʚʳʙʦʨʘ ʜʨʫʛʦʡ ʣʫʥʢʠ ʥʘ ʧʣʘʥʰʝʪʝ ʙʝʟ ʟʘʢʨʳʪʠʷ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʪʝʢʫʱʝʡ 

ʣʫʥʢʠ.  

ɼʣʷ ʪʘʢʦʡ ʥʘʚʠʛʘʮʠʠ ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʠ 

ʩʦ ʩʪʨʝʣʢʘʤʠ. 

ʌʣʘʞʦʢ ʇʨʠ 

ʥʘʞʘʪʠʠ Enter 

ʧʝʨʝʤʝʱ. 

ʚʝʨʪʠʢʘʣʴʥʦ 

ʇʨʠ ʥʘʞʘʪʠʠ Enter ʠʣʠ Tab ʧʦʣʝ ʚʚʦʜʘ ʧʝʨʝʤʝʱʘʝʪʩʷ 

ʚ ʩʣʝʜʫʶʱʫʶ ʣʫʥʢʫ. ʋʩʪʘʥʦʚʠʪʝ ʵʪʦʪ ʬʣʘʞʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʧʣʘʥʰʝʪʫ. 

ʊʝʢʩʪʦʚʳʝ ʧʦʣʷ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ 

ʠʜʝʥʪ. ʦʙʨʘʟʮʳ 

ɺ ʢʘʞʜʦʡ ʣʫʥʢʝ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʦ ʜʦ ʪʨʝʭ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʠʩʦʢ ʩʦʜʝʨʞʠʪ 

ʪʨʠ ʪʝʢʩʪʦʚʳʭ ʧʦʣʷ ʀʜʝʥʪ. ʦʙʨʘʟʮʘ, ʩ ʢʘʞʜʳʤ ʠʟ 

ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ ʬʣʘʞʦʢ ɸʚʪʦʧʨʠʨʘʱ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʤʘʨʢʠʨʦʚʘʥʥʦʡ ʣʫʥʢʠ ʤʦʞʥʦ 

ʚʚʝʩʪʠ ʚ ʪʝʢʩʪʦʚʳʝ ʧʦʣʷ. ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʙʫʢʚʳ, ʮʠʬʨʳ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʶ. 

ʅʘʧʨʠʤʝʨ: Smp 1. ɼʦʧʫʩʢʘʝʪʩʷ 100 ʘʣʬʘʚʠʪʥʦ 

ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ. ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʚʩʝʛʦ ʧʣʘʥʰʝʪʘ. 

ʌʣʘʞʦʢ 

ɸʚʪʦʧʨʠʨʘʱ 

ʌʣʘʞʦʢ ɸʚʪʦʧʨʠʨʘʱ ʫʩʪʘʥʘʚʣʠʚʘʶʪ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʫʤʝʨʦʚʘʪʴ ʣʫʥʢʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ Smp1 

ʩʣʝʜʫʶʱʝʡ ʣʫʥʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ Smp2 

ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ Enter / Tab ʠʣʠ ʢʣʘʚʠʰ ʩʦ 

ʩʪʨʝʣʢʘʤʠ.  

ʌʫʥʢʮʠʷ ɸʚʪʦʧʨʠʨʘʱ ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʘʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʣʫʥʢʘʤ ʚ ʫʧʦʨʷʜʦʯʝʥʥʦʡ 

ʯʠʩʣʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʇʨʦʩʪʦ ʚʚʝʜʠʪʝ 

ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʝʨʚʫʶ ʣʫʥʢʫ. ɺʚʦʜʠʤʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʤ, 

ʦʜʥʘʢʦ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʥʫʤʝʨʘʮʠʠ ʩʣʝʜʫʶʱʠʭ 

ʣʫʥʦʢ ʦʥ ʜʦʣʞʝʥ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʮʠʬʨʦʡ, ʥʘʧʨʠʤʝʨ, 

ɽʩʣʠ ʚʚʝʩʪʠ ʚ ʧʝʨʚʫʶ ʣʫʥʢʫ John1, ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ 

ʢʦ ʚʪʦʨʦʡ ʣʫʥʢʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʦʙʨʘʟʠʪʩʷ John2. 

ɺʳʙʦʨ ʘʚʪʦʟʘʧʦʣʥʝʥʠʷ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʘʚʪʦʟʘʧʦʣʥʝʥʠʷ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʣʠʙʦ ʯʝʨʝʟ 

ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ɼʘʥʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʧʦʣʥʷʪʴ ʚʳʙʨʘʥʥʳʝ 

ʣʫʥʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ɺʳʙʝʨʠʪʝ ʚʝʩʪʴ ʧʣʘʥʰʝʪ ʠʣʠ ʝʛʦ ʯʘʩʪʠ ʠ ʚʚʝʜʠʪʝ ʥʫʞʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʦʙʨʘʟʮʘ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɺʳʙʦʨ ʘʚʪʦʟʘʧʦʣʥʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝ ʚʚʦʜ 

ʥʘ ʚʳʙʨʘʥʥʳʝ ʣʫʥʢʠ. ʅʘʞʤʠʪʝ ʆʂ, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʠ 

ʟʘʧʦʣʥʠʪʴ ʚʳʙʨʘʥʥʳʝ ʣʫʥʢʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ. ɺ ʢʘʞʜʦʡ 

ʣʫʥʢʝ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʦ ʜʦ 3 ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʠʩʦʢ 

ʩʦʜʝʨʞʠʪ 3 ʪʝʢʩʪʦʚʳʭ ʧʦʣʷ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʠ ʬʣʘʞʦʢ 

ɸʚʪʦʧʨʠʨʘʱʝʥʠʝ, ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʅʘʯ. ʠʥʜʝʢʩ ʠ ʬʣʘʞʦʢ ɺʝʨʪʠʢʘʣʴʥʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʘʚʪʦʟʘʧʦʣʥʝʥʠʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 
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ʌʣʘʞʦʢ ʀʩʧ. ID ʌʣʘʞʦʢ ʀʩʧ. ID  ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʝʩʣʠ ʙʳʣ ʚʳʙʨʘʥ 

ʠʜʝʥʪʠʯʥʳʡ ʥʦʤʝʨ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʦʙʨʘʟʮʘ. 

ʋʩʪʘʥʦʚʢʦʡ ʬʣʘʞʢʘ ʚʳ ʦʧʨʝʜʝʣʷʝʪʝ, ʙʫʜʝʪ ʣʠ 

ʬʫʥʢʮʠʷ ʘʚʪʦʧʨʠʨʘʱʝʥʠʷ ʧʨʠʤʝʥʝʥʘ ʢ ʚʳʙʨʘʥʥʳʤ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤ ʦʙʨʘʟʮʦʚ. 

ʊʝʢʩʪʦʚʳʝ ʧʦʣʷ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʦʙʨʘʟʮʘ 

ɺ ʧʦʣʷʭ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʤʦʛʫʪ ʙʳʪʴ 

ʚʚʝʜʝʥʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʙʫʢʚʳ 

ʠʣʠ ʢʦʤʙʠʥʘʮʠʶ ʙʫʢʚ ʠ ʮʠʬʨ. 

ʌʣʘʞʦʢ 

ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ 

ʌʣʘʞʦʢ ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ, ʝʩʣʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʚ ʣʫʥʢʘʭ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʩ ʰʘʛʦʤ ʧʨʠʨʘʱʝʥʠʷ 

1). 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʅʘʯ. ʠʥʜʝʢʩ 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʅʘʯ. ʠʥʜʝʢʩ ʘʢʪʠʚʥʦ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ. ɺʚʝʜʠʪʝ 

ʥʘʯʘʣʴʥʳʡ ʥʦʤʝʨ ʜʣʷ ʘʚʪʦʧʨʠʨʘʱʝʥʠʷ ʥʫʤʝʨʘʮʠʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ʌʣʘʞʦʢ 

ɺʝʨʪʠʢʘʣʴʥʦ 

ʌʣʘʞʦʢ ɺʝʨʪʠʢʘʣʴʥʦ ʘʢʪʠʚʝʥ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ɸʚʪʦʟʘʧʦʣʥʝʥʠʝ. ɽʩʣʠ ʬʣʘʞʦʢ 

ʫʩʪʘʥʦʚʣʝʥ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʙʫʜʫʪ 

ʚʚʝʜʝʥʳ ʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɽʩʣʠ ʬʣʘʞʦʢ ʩʥʷʪ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ 

ʦʙʨʘʟʮʦʚ ʙʫʜʫʪ ʚʚʝʜʝʥʳ ʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʆʧʠʩʘʥʠʝ ʣʫʥʢʠ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʧʠʩʘʥʠʝ ʣʫʥʢʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʨʳʪʦ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦ-

ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʥʘʟʥʘʯʝʥʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʠ 

ʥʘʩʪʨʦʡʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʧʠʩʢʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʚʳʙʨʘʥʥʦʡ 

ʣʫʥʢʠ.  

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʚʦʜʢʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɼʝʨʝʚʦ 

ʠʥʬʦʨʤʘʮʠʠ 

ʜʝʨʝʚʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʩʝ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʣʫʥʢʘʤ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ. ɼʝʨʝʚʦ ʟʘʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ɼʣʷ ʩʧʠʩʢʦʚ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ, ʩʪʘʪʫʩ ʜʦʟʠʨʦʚʘʥʠʷ ʠ ʪ. ʧ. 

ʂʥʦʧʢʠ ɺʣʝʚʦ, 

ɺʧʨʘʚʦ, ɺʚʝʨʭ ʠ 

ɺʥʠʟ 

ʂʥʦʧʢʠ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʚʳʙʦʨʘ ʜʨʫʛʦʡ ʣʫʥʢʠ ʥʘ ʧʣʘʥʰʝʪʝ ʙʝʟ ʟʘʢʨʳʪʠʷ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. 

ʈʘʩʢʨʳʪʴ ʚʩʝ /  

ʉʚʝʨʥʫʪʴ ʚʩʝ 

ɼʘʥʥʘʷ ʢʥʦʧʢʘ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ ʧʨʝʜʩʪʘʚʠʪʴ 

ʜʝʨʝʚʦ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʚʝʨʥʫʪʳʤ ʜʦ ʚʳʩʦʯʘʡʰʝʛʦ 

ʫʨʦʚʥʷ ʠʣʠ ʩʚʝʨʥʫʪʳʤ ʜʦ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ. 
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ɺʩʪʘʚʠʪʴ ʚ ʬʦʨʤʘʪʝ ASCII 

ʌʫʥʢʮʠʷ ɺʩʪʘʚʠʪʴ ʚ ʬʦʨʤʘʪʝ ASCII ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦ-

ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ.  

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʦʩʠʪʴ ʜʘʥʥʳʝ ʠʟ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʡ 

(ʥʘʧʨʠʤʝʨ, Excel, Notepad) ʥʘ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ magellan. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʚ ʜʨʫʛʦʤ 

ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʠ ʩʢʦʧʠʨʦʚʘʪʴ ʠʭ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ. ʉʨʦʢʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʧʝʨʝʚʦʜʘʤʠ ʩʪʨʦʢ, ʩʪʦʣʙʮʳ ð ʪʘʙʫʣʷʮʠʝʡ. ɺ Excel ʵʪʦ 

ʜʝʣʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʚʳʙʦʨʝ ʥʝʩʢʦʣʴʢʠʭ ʷʯʝʝʢ. 

ʌʫʥʢʮʠʷ ɺʩʪʘʚʠʪʴ ʚ ʬʦʨʤʘʪʝ ASCII ʚʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ, ʩʢʦʧʠʨʦʚʘʥʥʳʝ ʚ 

ʬʦʨʤʘʪʝ ASCII, ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʚ ʣʫʥʢʠ. ɼʘʥʥʳʝ ʚʩʝʛʜʘ ʚʩʪʘʚʣʷʶʪʩʷ, 

ʥʘʯʠʥʘʷ ʩ ʧʦʟʠʮʠʠ A1. 

5.2.3 ʀʤʧʦʨʪ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʉʧʠʩʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʩʦʟʜʘʥʥʳʝ ʚ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʘʭ, ʠʣʠ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʭ ʬʦʨʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʩʥʘʯʘʣʘ ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʚ ʧʨʠʣʦʞʝʥʠʝ 

magellan. 

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ʅɽʂʆʊʆʈʓɽ ʉʇʀʉʂʀ ʀɼɽʅʊʀʌʀʂɸʊʆʈʆɺ ʆɹʈɸɿʎʆɺ ʄʆɻʋʊ 
ʉʆɼɽʈɾɸʊʔ ɼʆʇʆʃʅʀʊɽʃʔʅʋʖ ʀʅʌʆʈʄɸʎʀʖ, ʊɸʂʋʖ ʂɸʂ 
ʂʆʅʎɽʅʊʈɸʎʀʀ ʀ ʈɸɿɺɽɼɽʅʀʗ, ʏʊʆ ʄʆɾɽʊ ʇʆɺʃʀʗʊʔ ʅɸ 

ʆʎɽʅʂʋ ɼɸʅʅʓʍ ʀɿʄɽʈɽʅʀʁ.  

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʀʤʧʦʨʪ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʥʝʰʥʠʝ 

ʬʘʡʣʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʪʢʨʳʪʴ 

WindowsTM. 

ɺ ʦʢʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʀʤʝʥʘ ʬʘʡʣʦʚ, ʚʳʙʨʘʥʥʦʛʦ ʊʠʧʘ ʌʘʡʣʦʚ. ʊʠʧ 

ʬʘʡʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ.  

ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʬʘʡʣʦʚ: 

¶ ʌʘʡʣʳ Easy (.esy)  

¶ ʌʘʡʣʳ Tecan (.tpl) 

¶ ʌʘʡʣʳ DD1 (.dd1) 

¶ ʌʘʡʣʳ Hamilton (.pro) 

¶ ʌʘʡʣʳ APL (.apl) 

¶ ʌʘʡʣʳ Gemini (.csv) 

¶ Custom Format Files .txt 

ɺʳʙʝʨʠʪʝ ʧʦʜʣʝʞʘʱʠʡ ʠʤʧʦʨʪʫ ʬʘʡʣ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʆʪʢʨʳʪʴ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʪʢʨʳʪʴ (WindowsTM) ʙʫʜʝʪ ʟʘʢʨʳʪʦ ʠ ʬʘʡʣ ʙʫʜʝʪ 

ʟʘʛʨʫʞʝʥ. 

ʇʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ ɼʘʣʝʝ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩʭʝʤʳ ʀʤʧʦʨʪ / 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʦʪʦʙʨʘʞʘʶʱʝʝ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ. 

ʂʥʦʧʢʘ ʀʤʧʦʨʪ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʥʘʡʜʝʥʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɺʩʪʘʚʠʪʴ 

ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʨʳʪʦ ʢʥʦʧʢʦʡ 

ɺʩʪʘʚʠʪʴ ʠʟ ʦʢʥʘ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ, ʠʣʠ ʚ ʦʢʥʝ ʩʭʝʤʳ ʆʮʝʥʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ (ʤʝʥʶ ʇʨʘʚʢʘ ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ). 
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ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ʋɼʆʉʊʆɺɽʈʔʊɽʉʔ, ʏʊʆ ɹʓʃ ɺʓɹʈɸʅ ʇʈɸɺʀʃʔʅʓʁ ʉʇʀʉʆʂ 
ʀɼɽʅʊʀʌʀʂɸʊʆʈʆɺ ʆɹʈɸɿʎʆɺ, ʀʅɸʏɽ ʈɽɿʋʃʔʊɸʊʓ ɹʋɼʋʊ 

ʇʈʀʉɺʆɽʅʓ ɼʈʋɻʆʄʋ ʉʇʀʉʂʋ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʠʤʧʦʨʪʝ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠʟ 

ʬʦʨʤʘʪʦʚ .tpl, .dd1 ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʬʦʨʤʘʪʘ, ʤʦʞʥʦ 

ʚʢʣʶʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʠʟʤʝʥʷʶʱʫʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʦʢ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʠʤʧʦʨʪʝ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʨʘʟʚʝʜʝʥʠʝ, ʨʘʟʚʝʜʝʥʠʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 1:1e+12 (magellan 

Standard ʠ magellan Tracker). 

ʌʘʡʣʳ Easy (.esy) 

ʕʪʠ ʬʘʡʣʳ ʩʦʩʪʦʷʪ ʠʟ ʩʪʨʦʢ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʦʙʨʘʟʮʦʚ ʠ ʠʤʝʥʘʤʠ 

ʣʫʥʦʢ. 

ʀʤʷ ʣʫʥʢʠ: ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʝ, ʥʝ ʙʦʣʝʝ 3 ʩʠʤʚʦʣʦʚ 

ʀʜʝʥʪʠʬʠʢʘ

ʪʦʨ ʦʙʨʘʟʮʘ: 

ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʝ, ʥʝ ʙʦʣʝʝ 20 ʩʠʤʚʦʣʦʚ 

ʉʪʨʦʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʩʠʤʚʦʣʘʤʠ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ ʠ ʧʝʨʝʥʦʩʘ ʩʪʨʦʢʠ (CR + 

LF). 

ʇʨʠʤʝʨʳ 

C01 

B01 

A01 0001 

H02 0002 

G02 0003 

F02 0004 

E02 0005 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ 

ʂʦʛʜʘ magellan ʦʙʨʘʙʘʪʳʚʘʝʪ ʬʘʡʣ .esy:  

¶ ʂʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 1. 

¶ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʚ 

ʣʫʥʢʝ. 
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ʌʘʡʣʳ Tecan (.tpl) 

ʕʪʠ ʬʘʡʣʳ (<ʀɼɽʅʊʀʌʀʂɸʊʆʈ ʇʃɸʅʐɽʊɸ>.TPL) ʩʦʩʪʦʷʪ ʠʟ ʩʪʨʦʢ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʨʘʟʜʝʣʝʥʥʳʤʠ ʪʦʯʢʦʡ ʩ ʟʘʧʷʪʦʡ. ʌʦʨʤʘʪ: 

H;ʜʘʪʘ;ʚʨʝʤʷ 

D;ʥʦʤʝʨ ʠʩʧʳʪʘʥʠʷ;ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ + ʥʘʟʚʘʥʠʝ 

ʢʦʥʪʨʦʣʷ;ʧʦʟʠʮʠʷ;ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʟʚʝʜʝʥʠʝ;ʦʰʠʙʢʠ 

L; 

ʌʘʡʣ ʥʘʯʠʥʘʝʪʩʷ ʩ ʙʫʢʚʳ H ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʙʫʢʚʦʡ L. ʇʦʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ʜʘʪʘ;ʚʨʝʤʷ;ʥʦʤʝʨ 

ʠʩʧʳʪʘʥʠʷ;ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʦʙʨʘʟʮʘ 

ʘʥʘʣʦʛʠʯʥʦ ʩʧʠʩʢʫ ʟʘʜʘʥʠʡ (BES3) 

ʥʘʟʚʘʥʠʝ ʢʦʥʪʨʦʣʷ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʝ, ʥʝ ʙʦʣʝʝ 8 ʩʠʤʚʦʣʦʚ 

ʇʨʠʤʝʯʘʥʠʝ! ʕʪʘ ʟʘʧʠʩʴ ʩʦʜʝʨʞʠʪ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʠʣʠ ʥʘʟʚʘʥʠʝ 

ʢʦʥʪʨʦʣʷ 

ʧʦʟʠʮʠʷ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʝ, ʥʝ ʙʦʣʝʝ 3 ʩʠʤʚʦʣʦʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʨʘʟʚʝʜʝʥʠʝ 

ʯʠʩʣʦʚʦʝ, ʥʝ ʙʦʣʝʝ 8 ʩʠʤʚʦʣʦʚ ʧʣʶʩ 1 

ʜʝʩʷʪʠʯʥʳʡ ʟʥʘʢ (ʦʪʜʝʣʝʥʥʳʡ ʪʦʯʢʦʡ) 

ʦʰʠʙʢʠ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʝ, ʥʝ ʙʦʣʝʝ 3 ʩʠʤʚʦʣʦʚ 

ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʜʦʟʠʨʦʚʘʥʠʷ ʧʨʦʠʟʦʡʜʝʪ 

ʦʰʠʙʢʘ, ʟʜʝʩʴ ʦʪʦʙʨʘʟʠʪʩʷ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʠʤʚʦʣʦʚ: 

ʇʝʨʚʳʡ ʩʠʤʚʦʣ 

<ʇʨʦʙʝʣ>  ʦʪʩʫʪʩʪʚʠʝ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʞʠʜʢʦʩʪʴʶ 

L:    ʦʪʩʫʪʩʪʚʠʝ ʞʠʜʢʦʩʪʠ ʠʣʠ ʝʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ɺʪʦʨʦʡ ʩʠʤʚʦʣ 

<ʇʨʦʙʝʣ>  ʦʪʩʫʪʩʪʚʠʝ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ 

ʩʦ ʰʪʨʠʭ-ʢʦʜʦʤ 

M:     ʰʪʨʠʭ ʢʦʜ ʚʚʝʜʝʥ ʚʨʫʯʥʫʶ 

ʊʨʝʪʠʡ ʩʠʤʚʦʣ 

<ʇʨʦʙʝʣ>  ʦʪʩʫʪʩʪʚʠʝ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʝʚʳʰʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦ ʛʨʘʬʠʢʫ 

O:     ʧʨʝʚʳʰʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦ ʛʨʘʬʠʢʫ 

ʉʪʨʦʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʩʠʤʚʦʣʘʤʠ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ ʠ ʧʝʨʝʥʦʩʘ ʩʪʨʦʢʠ (CR + 

LF). 

ʇʨʠʤʝʨʳ 

H;29-02-94;12:47:11 

D;1;NEG;A1;1.0; 

D;1;POS;B1;1.0; 

D;1;0001;C1;1.0 

L; 
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ʀʥʪʝʨʧʨʝʪʘʮʠʷ 

ʂʦʛʜʘ magellan ʦʙʨʘʙʘʪʳʚʘʝʪ ʬʘʡʣ .tpl: 

¶ ʂʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 1. 

¶ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʠʣʠ ʥʘʟʚʘʥʠʝ ʢʦʥʪʨʦʣʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʚ ʣʫʥʢʝ. 

¶ ʌʣʘʛʠ ʦʰʠʙʦʢ ʩʦʭʨʘʥʷʶʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʣʫʥʢʠ 

¶ ɺ ʢʘʯʝʩʪʚʝ ʨʘʟʚʝʜʝʥʠʷ ʜʣʷ ʧʦʟʠʮʠʠ ʚ ʣʫʥʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʟʚʝʜʝʥʠʝ 

ʌʘʡʣʳ DD1 (.dd1) 

ʕʪʠ ʬʘʡʣʳ ʩʦʩʪʦʷʪ ʠʟ ʩʪʨʦʢ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ. 

ʌʦʨʤʘʪ: 

ʇʝʨʚʘʷ ʩʪʨʦʢʘ:  ɼʘʪʘ (ɼɼ-ʄʄ-ɻɻ) 

ɺʪʦʨʘʷ ʩʪʨʦʢʘ:  ɺʨʝʤʷ (ʏʏ:ʄʄ:ʉʉ) 

ʇʦʣʝ ʇʦʟ ɼʣʠʥʘ ʌʦʨʤʘʪ / ʆʧʠʩʘʥʠʝ 

TestNr 1-3 3 ʯʠʩʣʦ (001-049) 

TestName 4-23 20 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

SampleID 24-35 12 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

ControlName 36-43 8 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

PlateID 44-51 8 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

PlatePos 52-55 4 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

Errors 56-61 6 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

ʉʪʨʦʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʩʠʤʚʦʣʘʤʠ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ ʠ ʧʝʨʝʥʦʩʘ ʩʪʨʦʢʠ (CR + 

LF). 

ʇʨʠʤʝʨʳ 

13-04-1999 

11:01:32 

953test1 KBR  KBR3 H1 

953test1 KBR  KBR3 G1 

953test1 KBR  KBR3 C1 

953test1 KBR  KBR3 B1 

953test1 KBR  KBR3 A1 

953test1 KBR 0001 KBR3 H2 

953test1 KBR 0001 KBR3 G2 

953test1 KBR 0001 KBR3 F2 

953test1 KBR 0001 KBR3 E2 

953test1 KBR 0001 KBR3 D2 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ 

ʂʦʛʜʘ magellan ʦʙʨʘʙʘʪʳʚʘʝʪ ʬʘʡʣ .dd1:  

¶ ʂʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 1. 

¶ <Testname> ʩʦʜʝʨʞʠʪ ʠʤʷ ʤʝʪʦʜʘ magellan ʚ ʣʫʥʢʝ 

¶ <PlatePos> ʫʢʘʟʳʚʘʝʪ ʣʫʥʢʫ 
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¶ <SampleID> ʠʣʠ <ControlName> ʫʢʘʟʳʚʘʶʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 

magellan 

¶ <Errors> ʩʦʜʝʨʞʠʪ ʬʣʘʛ ʜʦʟʠʨʦʚʘʥʠʷ: L: ʦʰʠʙʢʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʞʠʜʢʦʩʪʴʶ, 

C: ʦʰʠʙʢʘ - ʩʛʫʩʪʦʢ, E: ʨʫʯʥʦʡ ʚʚʦʜ 

ʇʨʠ ʩʯʠʪʳʚʘʥʠʠ ʬʘʡʣʘ .dd1 ʪʝʢʫʱʘʷ ʩʭʝʤʘ ʠʟʤʝʥʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʭʝʤʦʡ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʛʜʝ ʠʤʝʥʘ ʫʢʘʟʘʥʳ ʚ 

ʬʘʡʣʝ .dd1.  

ʌʘʡʣʳ Hamilton (.pro) 

ʕʪʠ ʬʘʡʣʳ ʩʦʩʪʦʷʪ ʠʟ ʩʪʨʦʢ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʦʙʨʘʟʮʦʚ ʠ ʠʤʝʥʘʤʠ 

ʣʫʥʦʢ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʩʪʫʧʥʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʚʝʨʭʥʝʛʦ ʢʦʣʦʥʪʠʪʫʣʘ. 

ʀʤʷ ʣʫʥʢʠ:  ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʝ, ʥʝ ʙʦʣʝʝ 3 ʩʠʤʚʦʣʦʚ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ:  ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʝ, ʥʝ ʙʦʣʝʝ 20 ʩʠʤʚʦʣʦʚ 

ʉʪʨʦʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʩʠʤʚʦʣʘʤʠ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ ʠ ʧʝʨʝʥʦʩʘ ʩʪʨʦʢʠ (CR + 

LF). 

ʇʨʠʤʝʨʳ 

14ESP-AK-Bommeli -> ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

08403009070 -> ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

SendInfoHost=00 -> ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

SendInfoPrnt=00 -> ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

SendInfoDisk=00 -> ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ 

A01091111111110 

A02090325228840 

A03090325228930 

A04090325235730 

A05090336975200 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ 

ʂʦʛʜʘ magellan ʦʙʨʘʙʘʪʳʚʘʝʪ ʬʘʡʣ .pro:  

¶ ʂʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 1. 

¶ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ ʚ 

ʣʫʥʢʝ. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʠʟ ʚʝʨʭʥʝʛʦ ʢʦʣʦʥʪʠʪʫʣʘ ʠʛʥʦʨʠʨʫʝʪʩʷ 
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ʌʘʡʣʳ APL (.apl) 

ʆʧʠʩʘʥʠʝ ʬʘʡʣʦʚ .apl, ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʦʡ MiniSwift 1.3 ʠʣʠ ʙʦʣʝʝ 

ʧʦʟʜʥʝʡ ʚʝʨʩʠʠ ʣʠʙʦ Minilyser 5.30 ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʚʝʨʩʠʠ. ʌʦʨʤʘʪ 

ʬʘʡʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʇʦʣʝ ʇʦʟ ɼʣʠʥʘ ʌʦʨʤʘʪ / ʆʧʠʩʘʥʠʝ 

PlateID 1-8 8 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

PlatePos 9-12 4 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

TestNumber 13-15 3 ʏʠʩʣʦ 

TestName 16-27 12 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

SampleID 28-39 12 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

ControlName 40-47 8 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

Result_1 48-55 8 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

Result_2 56-63 8 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

Errors 64-69 6 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

ɼʘʪʘ 70-79 10 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

ɺʨʝʤʷ 80-87 8 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

CutOff 88-95 8 ɸʣʬʘʚʠʪʥʦ-ʯʠʩʣʦʚʦʡ 

ʉʪʨʦʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʩʠʤʚʦʣʘʤʠ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ ʠ ʧʝʨʝʥʦʩʘ ʩʪʨʦʢʠ (CR + 

LF). 

ʇʨʠʤʝʨʳ 

990520S1A1 2 test1_2 BLANK  05-20-199919:12:53 

990520S1B1 2 test1_2 BLANK  05-20-199919:12:53 

990520S1C1 2 test1_2 NC1 LR 05-20-199919:12:53 

990520S1D1 2 test1_2 PC1  05-20-199919:12:53 

990520S1E1 2 test1_2 00000000010  05-20-199919:12:53 

990520S1F1 2 test1_2 00000000010 ɺ 05-20-199919:12:53 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ 

ʂʦʛʜʘ magellan ʦʙʨʘʙʘʪʳʚʘʝʪ ʬʘʡʣ .apl:  

¶ ʂʦʣʠʯʝʩʪʚʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 3. 

¶ <Testname> ʩʦʜʝʨʞʠʪ ʠʤʷ ʤʝʪʦʜʘ magellan ʚ ʣʫʥʢʝ 

¶ <PlatePos> ʫʢʘʟʳʚʘʝʪ ʣʫʥʢʫ 

¶ <SampleID> ʫʢʘʟʳʚʘʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 1 magellan 

¶ <ControlName> ʫʢʘʟʳʚʘʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 2 magellan 

¶ <Errors> ʫʢʘʟʳʚʘʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 3 magellan 

¶ <Errors> ʫʢʘʟʳʚʘʝʪ ʬʣʘʛ ʜʦʟʠʨʦʚʘʥʠʷ: ʦʰʠʙʢʠ ʧʠʧʝʪʠʨʦʚʘʥʠʷ L, B, N ʚ 

ʧʦʟʠʮʠʠ 1 ʷʚʣʷʶʪʩʷ ʥʝʢʨʠʪʠʯʥʳʤʠ ʜʣʷ ʦʙʨʘʟʮʦʚ, ʥʦ ʢʨʠʪʠʯʥʳʤʠ ʜʣʷ 

ʢʦʥʪʨʦʣʷ; ʦʰʠʙʢʠ ʩʯʠʪʳʚʘʥʠʷ ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʰʪʨʠʭ-ʢʦʜʦʚ ʪʘʢʞʝ 

ʷʚʣʷʶʪʩʷ ʥʝʢʨʠʪʠʯʥʳʤʠ. 
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ʌʘʡʣʳ Gemini (.csv) 

ʆʧʠʩʘʥʠʝ ʬʘʡʣʦʚ .csv, ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʦʡ Gemini 3.40 ʠ 3.60. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʚʳʭʦʜʥʦʛʦ ʬʘʡʣʘ ʚ ʬʦʨʤʘʪʝ Excel: 

ʇʦʟʠʮʠʷ Tube ID ScanError SRCRack SRCPos SRCTubeID ʆʙʲʝʤ 

ʆʰʠʙʢʘ SRCRackID GridPos SiteOnGrid TipNumber DetectVol ɺʨʝʤʷ 

 Version 2.00 3091 Microplate 

(ʤʠʢʨʦʧʣʘʥʰ

ʝʪ) 

12 8  

0 9900001 18 1   3.8.1998 

1  0 Tube 

13*85mm 

1 0001 10 

0 013_000064 1 1 1  11:55:42 

3  0 Tube 

13*85mm 

2 0002 20 

0 013_000064 1 1 2  11:55:42 

5  0 Tube 

13*85mm 

3 0003 30 

0 013_000064 1 1 3  11:55:42 

7  0 Tube 

13*85mm 

4 0004 40 

0 013_000064 1 1 4  11:55:42 

ʌʦʨʤʘʪ ʬʘʡʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɺ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʩʦʜʝʨʞʘʪʩʷ ʟʘʛʦʣʦʚʢʠ ʩʪʦʣʙʮʦʚ, ʦʜʠʥʘʢʦʚʳʝ ʜʣʷ ʚʩʝʭ 

ʬʦʨʤʘʪʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʪʦʣʴʢʦ ʩʠʤʚʦʣʳ ʚ 

ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ. ɺʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʦʡʢʝ 

ʠʣʠ ʩʪʦʡʢʝ ʜʣʷ ʩʪʨʠʧʦʚ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʦʟʜʘʥ ʵʪʦʪ ʬʘʡʣ. ɼʝʡʩʪʚʠʪʝʣʴʥʳ 

ʪʦʣʴʢʦ ʩʪʦʣʙʮʳ Tube ID, SRCRack, SRCPos, SRCTubeID, Error, SRCRackID, 

GridPos, SiteOnGrid ʠ Time. 

ɺ ʧʨʦʛʨʘʤʤʝ Gemini 3.60 ʩʪʦʣʙʝʮ SRCPos ʩʦʜʝʨʞʠʪ ʢʦʣʠʯʝʩʪʚʦ ʣʫʥʦʢ x, 

SRCTubeID ð ʢʦʣʠʯʝʩʪʚʦ ʣʫʥʦʢ y, Volume ð ʩʯʠʪʳʚʘʝʤʫʶ ʩʪʨʦʢʫ.  

ɺ ʪʨʝʪʴʝʡ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʨʦʢʘʭ ʫʢʘʟʳʚʘʶʪʩʷ ʟʘʧʠʩʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʣʫʥʦʢ ʩʪʦʡʢʠ / ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʪʨʫʙʦʢ ʩʪʦʡʢʠ ʜʣʷ ʩʪʨʠʧʦʚ. 

ɺ ʩʪʦʣʙʮʘʭ ʩʦʜʝʨʞʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

(ʩʪʦʣʙʝʮ\ʜʠʘʧʘʟʦʥ\ʦʧʠʩʘʥʠʝ): 

¶ ʇʦʟʠʮʠʷ\1 .. ʢʦʣʠʯʝʩʪʚʦ ʣʫʥʦʢ\ʧʦʟʠʮʠʷ ʣʫʥʢʠ ʚ ʩʪʦʡʢʝ.  ʏʠʩʣʘ 

ʥʫʤʝʨʫʶʪʩʷ ʩʟʘʜʠ ʚʧʝʨʝʜ ʠ ʟʘʪʝʤ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. (1 = A1, 2 = B1, ...) ɽʩʣʠ 

ʜʦʟʠʨʦʚʘʥʠʝ ʧʣʘʥʰʝʪʘ ʚʳʧʦʣʥʝʥʦ ʚ ʢʥʠʞʥʦʤ ʨʝʞʠʤʝ (ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʨʘʟʤʝʨʦʚ 8x12, ISO 12x8), ʯʠʩʣʘ ʥʫʤʝʨʫʶʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʠ ʟʘʪʝʤ 

ʩʧʝʨʝʜʠ ʥʘʟʘʜ. (1 = H1, 2 = H2, ...) 

¶ TubeID\ʅʝ ʙʦʣʝʝ 32 ʩʠʤʚʦʣʦʚ\ʕʪʦʪ ʩʪʦʣʙʝʮ ʟʘʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʩʪʦʝʢ ʜʣʷ ʩʪʨʠʧʦʚ, ʢʦʛʜʘ ʰʪʨʠʭ-ʢʦʜʳ ʪʨʫʙʦʢ ʩʢʘʥʠʨʦʚʘʣʠʩʴ ʢʦʤʘʥʜʦʡ 

POSID. ɺ ʩʪʨʦʢʝ 2 ʵʪʦʛʦ ʩʪʦʣʙʮʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʝʨʩʠʷ Gemini. 

¶ ScanError\0 .. 4294967295\ɺ ʵʪʦʤ ʩʪʦʣʙʮʝ ʩʦʜʝʨʞʘʪʩʷ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ 

ʩʢʘʥʠʨʦʚʘʥʠʷ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ ʩ ʢʦʜʘʤʠ ʦʰʠʙʦʢ. ɺ ʩʪʨʦʢʝ 2 

ʵʪʦʛʦ ʩʪʦʣʙʮʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ Genesis. 

¶ SRCRack\ʅʝ ʙʦʣʝʝ 32 ʩʠʤʚʦʣʦʚ\ɿʜʝʩʴ Gemini ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ 

ʜʦʟʠʨʦʚʘʥʠʷ ʠ ʠʤʷ ʩʪʦʡʢʠ ʠʩʪʦʯʥʠʢʘ. ɺ ʩʪʨʦʢʝ 2 ʵʪʦʛʦ ʩʪʦʣʙʮʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʤʷ ʩʪʦʡʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʟʘʧʠʩʘʥ ʚʳʭʦʜʥʦʡ ʬʘʡʣ. 
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¶ SRCPos\1 .. ʢʦʣʠʯʝʩʪʚʦ ʣʫʥʦʢ\ɺ ʵʪʦʤ ʩʪʦʣʙʮʝ ʫʢʘʟʳʚʘʶʪʩʷ ʢʦʤʘʥʜʳ 

ʜʦʟʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʣʦʞʝʥʠʷ ʚ ʩʪʦʡʢʝ ʠʩʪʦʯʥʠʢʘ, ʦʪʢʫʜʘ ʚʟʷʪʘ ʞʠʜʢʦʩʪʴ. 

¶ SRCTubeID\ʅʝ ʙʦʣʝʝ 32 ʩʠʤʚʦʣʦʚ\ɽʩʣʠ ʠʩʪʦʯʥʠʢʦʤ ʢʦʤʘʥʜʳ 

ʜʦʟʠʨʦʚʘʥʠʷ ʙʳʣʘ ʩʪʦʡʢʘ ʜʣʷ ʩʪʨʠʧʦʚ, Gemini ʦʪʦʙʨʘʞʘʝʪ ʟʜʝʩʴ ʰʪʨʠʭ-

ʢʦʜ ʪʨʫʙʢʠ ʠʩʪʦʯʥʠʢʘ. 

¶ Volume\-7158278 .. +7158278\ɺ ʵʪʦʤ ʩʪʦʣʙʮʝ ʫʢʘʟʳʚʘʝʪʩʷ ʦʙʲʝʤ 

ʜʦʟʠʨʦʚʘʥʠʷ (ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ) ʠʣʠ ʘʩʧʠʨʘʮʠʠ (ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ) ʚ ʤʢʣ. 

¶ Error\0 .. 4294967295\ɺ ʵʪʦʤ ʩʪʦʣʙʮʝ ʩʦʜʝʨʞʘʪʩʷ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ 

ʜʦʟʠʨʦʚʘʥʠʷ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ ʩ ʢʦʜʘʤʠ ʦʰʠʙʦʢ. ɺ ʩʪʨʦʢʝ 2 

ʵʪʦʛʦ ʩʪʦʣʙʮʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʰʠʙʢʠ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

¶ SRCRackID\ʅʝ ʙʦʣʝʝ 32 ʩʠʤʚʦʣʦʚ\ɼʣʷ ʢʦʤʘʥʜ ʜʦʟʠʨʦʚʘʥʠʷ ʵʪʦ ʰʪʨʠʭ-

ʢʦʜ ʩʪʦʡʢʠ ʠʩʪʦʯʥʠʢʘ. ɺ ʩʪʨʦʢʝ 2 ʵʪʦʛʦ ʩʪʦʣʙʮʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʰʪʨʠʭ-ʢʦʜ 

ʩʪʦʡʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʟʘʧʠʩʘʥ ʚʳʭʦʜʥʦʡ ʬʘʡʣ. 

¶ GridPos\1 .. 67 ʇʦʟʠʮʠʷ ʩʪʦʡʢʠ ʠʩʪʦʯʥʠʢʘ ʚ ʩʝʪʢʝ ʜʣʷ ʢʦʤʘʥʜ 

ʜʦʟʠʨʦʚʘʥʠʷ. 

¶ SiteOnGrid\1 .. 128\ɿʜʝʩʴ Gemini ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʟʠʮʠʶ y (ʤʝʩʪʦ ʥʘ 

ʢʘʨʝʪʢʝ) ʩʪʦʡʢʠ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʢʦʤʘʥʜ ʜʦʟʠʨʦʚʘʥʠʷ. 

¶ TipNumber\1 .. 8\ɿʜʝʩʴ Gemini ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʦʤʝʨ ʥʘʢʦʥʝʯʥʠʢʘ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʜʦʟʠʨʦʚʘʥʠʠ ʠʣʠ ʘʩʧʠʨʘʮʠʠ ʜʘʥʥʦʡ ʣʫʥʢʠ. 

¶ DetectVol\0 .. +7158278\ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʞʠʜʢʦʩʪʠ, ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʥʳʡ ʦʙʲʝʤ ʚ ʣʫʥʢʝ ʧʝʨʝʜ 

ʚʳʧʦʣʥʝʥʠʝʤ ʢʦʤʘʥʜʳ ʘʩʧʠʨʘʮʠʠ ʠʣʠ ʜʦʟʠʨʦʚʘʥʠʷ. 

¶ Time\...\ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʨʝʤʷ (ʚ ʬʦʨʤʘʪʝ ʯʯ:ʤʤ:ʩʩ) ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʩ ʣʫʥʢʦʡ. 

ʉʪʨʦʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʩʠʤʚʦʣʘʤʠ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ ʠ ʧʝʨʝʥʦʩʘ ʩʪʨʦʢʠ (CR + 

LF). ʉʪʦʣʙʮʳ ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʳʤʠ ʠʣʠ ʪʦʯʢʘʤʠ ʩ ʟʘʧʷʪʳʤʠ. ʈʘʟʜʝʣʠʪʝʣʴ 

ʩʪʦʣʙʮʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʟʘʛʦʣʦʚʢʘ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ 

ʇʦʜʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʦʚʦʡ ʩʪʨʦʢʦʡ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʘʪʘ ʧʣʘʥʰʝʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 8x12, 16x24, 24x36, 

32x48 (ʩʪʨʦʢʠ x ʩʪʦʣʙʮʳ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ, ʫʤʝʥʴʰʝʥʥʦʝ ʥʘ 2. 

ɺ ʩʣʫʯʘʝ Gemini 3.60 ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʦʨʤʘʪʝ ʙʝʨʝʪʩʷ ʠʟ ʚʪʦʨʦʡ ʩʪʨʦʯʢʠ, 

SRCPos ʠ SRCTubeID. ɺʦʟʤʦʞʥʳ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʥʘ ʣʫʥʢʫ. ʀʩʧʦʣʴʟʫʝʤʘʷ 

ʩʪʨʦʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ Volume ʠʟ ʚʪʦʨʦʡ ʩʪʨʦʢʠ. ɽʩʣʠ ʫʢʘʟʘʥʥʘʷ 

ʩʪʨʦʢʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʧʨʦʯʠʪʘʪʴ 

ʥʝʚʦʟʤʦʞʥʦ. ɽʩʣʠ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʩʪʨʦʢʝ ʩʦʜʝʨʞʠʪʩʷ ʥʦʤʝʨ ʦʰʠʙʢʠ ʙʦʣʴʰʠʡ 

ʥʫʣʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʠʣʠ ʥʝʢʨʠʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʥʦʤʝʨʘ. 

¶ Position: ʧʦʟʠʮʠʷ ʣʫʥʢʠ (ʥʘʧʨʠʤʝʨ, 1 = A1, 2 = B1, ...) 

¶ Tube ID: ʠʛʥʦʨʠʨʫʝʪʩʷ 

¶ Scan error: ʝʩʣʠ ʥʦʤʝʨ ʦʰʠʙʢʠ ʙʦʣʴʰʝ ʥʫʣʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ 

¶ SRCRack: ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 2 

¶ SRCPos: ʝʩʣʠ ʟʥʘʯʝʥʠʝ SRCTubeID ʧʫʩʪʦʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 1 (SRCRackID + ñ_ò + SRCPos) 

¶ SRCTubeID: ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʥʝ ʧʫʩʪʦʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʦʙʨʘʟʮʘ 1 

¶ Volume: ʠʛʥʦʨʠʨʫʝʪʩʷ 

¶ Error: ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 3, ʝʩʣʠ ʥʦʤʝʨ ʦʰʠʙʢʠ ʙʦʣʴʰʝ ʥʫʣʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ 
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¶ SRCRackID: ʝʩʣʠ ʟʥʘʯʝʥʠʝ SRCTubeID ʧʫʩʪʦʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 1 (SRCRackID + ñ_ò + SRCPos) 

¶ GridPos: ʠʛʥʦʨʠʨʫʝʪʩʷ 

¶ TipNumber: ʠʛʥʦʨʠʨʫʝʪʩʷ 

¶ DetectVol: ʠʛʥʦʨʠʨʫʝʪʩʷ 

¶ Time: ʠʛʥʦʨʠʨʫʝʪʩʷ 

ʌʘʡʣʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʬʦʨʤʘʪʘ (*.*) 

ʇʨʠ ʠʤʧʦʨʪʝ ʬʘʡʣʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʬʦʨʤʘʪʘ ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʇʦʣʴʟʦʚ. ʬʦʨʤʘʪ. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʦʣʴʟʦʚ. ʬʦʨʤʘʪ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ ʊʠʧ 

ʧʣʘʥʰʝʪʘ 

ɺ ʛʨʫʧʧʝ ʊʠʧ ʧʣʘʥʰʝʪʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʬʦʨʤʘʪ 

ʧʣʘʥʰʝʪʘ. ɽʩʣʠ ʬʦʨʤʘʪ ʫʞʝ ʟʘʜʘʥ, ʨʝʜʘʢʪʠʨʫʝʤʳʝ 

ʧʦʣʷ ʥʝʘʢʪʠʚʥʳ. 

ʉʪʨʦʢʠ ɺʚʝʜʠʪʝ ʯʠʩʣʦ ʩʪʨʦʢ. 

ʂʦʣʦʥʢʠ ɺʚʝʜʠʪʝ ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ. 

ɻʨʫʧʧʘ ʌʦʨʤʘʪ 

ʬʘʡʣʘ 

ɺ ʛʨʫʧʧʝ ʌʦʨʤʘʪ ʬʘʡʣʘʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʬʦʨʤʘʪ ʫʢʘʟʘʥʥʦʛʦ ʬʘʡʣʘ. 

ʈʘʩʰʠʨʝʥʠʝ 

ʬʘʡʣʘ 

ɺ ʥʝʘʢʪʠʚʥʦʤ ʧʦʣʝ ʈʘʩʰʠʨʝʥʠʝ ʬʘʡʣʘ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʬʘʡʣʘ. 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚ ʤʘʩʪʝʨʝ 

ʉʦʟʜʘʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʝʪʦʜʘ ʧʦʣʝ ʨʘʩʰʠʨʝʥʠʷ ʬʘʡʣʘ ʘʢʪʠʚʥʦ 

ʠ ʨʘʩʰʠʨʝʥʠʝ ʬʘʡʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʫʢʘʟʘʥʦ. 

 

ʇʦʣʝ ʩʦ ʩʧʠʩʢʦʤ 

ʂʦʣʦʥʢʘ 

ʩʝʧʘʨʘʪʦʨʘ 

ɺʳʙʝʨʠʪʝ ʨʘʟʜʝʣʠʪʝʣʴ ʩʪʦʣʙʮʦʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʬʘʡʣʝ. ʈʘʟʜʝʣʠʪʝʣʝʤ ʩʪʨʦʢ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʠʤʚʦʣ CR+LF. 

ʉʪʘʨʪ ʩʦ ʩʪʨʦʢʠ ɺʚʝʜʠʪʝ ʯʠʩʣʦ ʙʦʣʴʰʝ 1, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ 

ʠʛʥʦʨʠʨʦʚʘʪʴ ʩʪʨʦʢʠ ʚʝʨʭʥʝʛʦ ʢʦʣʦʥʪʠʪʫʣʘ. 

ʇʨʠʤʝʨʳ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ: 

ʊʠʧ ʧʣʘʥʰʝʪʘ 

¶ 2 ʩʪʨʦʢʠ 

¶ 3 ʩʪʦʣʙʮʘ 

ʌʦʨʤʘʪ 

¶ ʨʘʟʜʝʣʠʪʝʣʴ ʩʪʦʣʙʮʦʚ = ʩʠʤʚʦʣ ʪʘʙʫʣʷʮʠʠ 

¶ ʩʪʘʨʪ ʩʦ ʩʪʨʦʢʠ = 2 

¶ ʩʪʦʣʙʝʮ 1 = ʇʦʣʦʞʝʥʠʝ ʧʣʘʥʰʝʪʘ (A1, A2, ...) 

¶ ʩʪʦʣʙʝʮ 2 = ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 1 

¶ ʩʪʦʣʙʝʮ 3 = ʉʪʘʪʫʩ ʜʦʟʠʨʦʚʘʥʠʷ 
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ʇʨʠʤʝʨ.   

**ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʬʘʡʣ Tecan** 

  

A1 BLANK 0 

A2 NC 0 

A3 SM001 0 

B1 SM002 3 

B2 SM003 0 

B3 SM004 0 

5.2.4 ʉʦʭʨʘʥʝʥʠʝ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʅʘʞʤʠʪʝ ɼʘʣʝʝ ʚ ʦʢʥʝ ʀʤʧʦʨʪ / ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʉʦʭʨʘʥʠʪʴ ʢʘʢ:  

ʇʦʣʝ ʀʤʷ ʬʘʡʣʘ ʇʦʣʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʚʦʜʘ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʠʤʝʥʠ 

ʬʘʡʣʘ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʦʙʨʘʟʮʦʚ (.smp). 

ʇʦʣʝ ʇʨʠʤʝʯʘʥʠʷ 

ʢ ʬʘʡʣʫ 

ʇʦʣʝ ʇʨʠʤʝʯʘʥʠʷ ʢ ʬʘʡʣʫ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʢ ʠʤʝʥʠ 

ʬʘʡʣʘ ʢʦʤʤʝʥʪʘʨʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʨʘʞʝʥʳ, 

ʥʘʧʨʠʤʝʨ, ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʆʪʢʨʳʪʴ ʬʘʡʣ. 

ʇʦʣʝ 

ʂʦʤʤʝʥʪʘʨʠʠ ʜʣʷ 

ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʞʫʨʥʘʣʘ 

ʇʦʣʝ ʂʦʤʤʝʥʪʘʨʠʠ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʞʫʨʥʘʣʘ 

ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʢʦʤʤʝʥʪʘʨʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʩʦʭʨʘʥʝʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʞʫʨʥʘʣʝ (ʪʦʣʴʢʦ ʚ magellan 

Tracker). 

ʂʥʦʧʢʘ ɾʫʨʥʘʣ 

ʢʦʥʪʨʦʣʷ 

ʆʪʦʙʨʘʞʘʝʪ ʢʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ (ʪʦʣʴʢʦ ʚ magellan Tracker). 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 4.4 ʉʦʭʨʘʥʝʥʠʝ ʤʝʪʦʜʘ ï 

ʢʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ. 

ʂʥʦʧʢʘ ʉʦʭʨʘʥʠʪʴ ʠ ʟʘʢʦʥʯʠʪʴ ʘʢʪʠʚʥʘ ʪʦʣʴʢʦ ʝʩʣʠ ʜʦʢʫʤʝʥʪ ʙʳʣ 

ʠʟʤʝʥʝʥ. ʀʟʤʝʥʝʥʥʳʡ ʜʦʢʫʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥ ʧʦʜ ʩʚʦʠʤ ʪʝʢʫʱʠʤ 

ʠʤʝʥʝʤ ʠʣʠ ʧʦʜ ʜʨʫʛʠʤ. 

ʅʘʞʤʠʪʝ ʉʦʭʨʘʥʠʪʴ ʠ ʟʘʢʦʥʯʠʪʴ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠ ʟʘʢʨʳʪʴ ʤʘʩʪʝʨ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 
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6. ʄʘʩʪʝʨ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ 

6.1 ɺʚʝʜʝʥʠʝ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʤʘʩʪʝʨ ʥʘʞʤʠʪʝ ʅʘʯʘʪʴ ʠʟʤʝʨʝʥʠʝ ʚ ʦʢʥʝ ʉʧʠʩʦʢ 

ʤʘʩʪʝʨʦʚ. ʅʘʞʤʠʪʝ ɼʘʣʝʝ  ʚ ʦʢʥʝ ʧʨʠʚʝʪʩʪʚʠʷ, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ɺʳʙʨʘʪʴ ʬʘʡʣ: 

 

ʇʦʣʫʯʠʪʴ 

ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠʟʤʝʨʝʥʠʷ.  

ʀʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʝʜʦʧʨʝʜ. 

ʤʝʪʦʜ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʝʞ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʪʦʜʘ. 

ɿʘʧʫʩʢ 

ʠʟʙʨʘʥʥʦʛʦ 

ʤʝʪʦʜʘ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʙʦʨʘ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʠʟ ʩʧʠʩʢʘ ʥʫʤʝʨʦʚʘʥʥʳʭ 

ʟʥʘʯʢʦʚ. 
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6.2 ʇʦʣʫʯʠʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

6.2.1 ʇʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʧʨʠʙʦʨʦʤ SUNRISE 

ɺʳʙʝʨʠʪʝ ʇʦʣʫʯʠʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʥʘʞʤʠʪʝ ɼʘʣʝʝ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨ ʠʟʤʝʨʝʥʠʷ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʘʤʝʪʨ ʠʟʤʝʨʝʥʠʷ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ: 

ʀʟʤʝʨʝʥʠʝ 

ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ 

ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʧʨʦʠʟʚʝʩʪʠ ʦʜʠʥʦʯʥʦʝ 

ʠʟʤʝʨʝʥʠʝ. 

ʂʠʥʝʪʠʯʝʩʢʦʝ 

ʠʟʤʝʨʝʥʠʝ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʠʟʤʝʨʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʘʨʘʤʝʪʨʳ 

ʠʟʤʝʨʝʥʠʷ 

ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ.  

 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʅɸʉʊʆʗʊɽʃʔʅʆ ʈɽʂʆʄɽʅɼʋɽʊʉʗ ʇʈʆɺɽʈʗʊʔ ɺʉɽ 
ʇɸʈɸʄɽʊʈʓ ʀɿʄɽʈɽʅʀʗ (ɼɸɾɽ ʅɽ ʀʉʇʆʃʔɿʋɽʄʓɽ ɺ 
ʊɽʂʋʑɽʄ ʀɿʄɽʈɽʅʀʀ), ʇʆʊʆʄʋʏʊʆ ʇɸʈɸʄɽʊʈʓ 

ʇʈɽɼʓɼʋʑʀʍ ʄɽʊʆʃʆɺ ʀɿʄɽʈɽʅʀʁ ɺʉɽ ɽʑɽ ɹʋɼʋʊ 
ʋʉʊɸʅʆɺʃɽʅʓ. 

6.2.2 ʇʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʧʨʠʙʦʨʦʤ ʩʝʨʠʠ INFINITE F50 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ Infinite ʠ ʚʳʙʦʨʝ ʇʦʣʫʯʠʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʟʘʛʨʫʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ: 

 

ʆʧʨʝʜʝʣʠʪʝ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʡ ʧʦ ʩʧʠʩʢʫ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ. 

ʅʘʞʤʠʪʝ ɺʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ , ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʧʨʦʮʝʩʩ 

ʦʧʨʝʜʝʣʝʥʠʷ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ i-control. 
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6.3 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʪʦʜʘ 

ʅʘʞʤʠʪʝ ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʦʧʨ. ʤʝʪʦʜ ʠ ʚʳʙʝʨʠʪʝ ʤʝʪʦʜ ʠʟ ʩʧʠʩʢʘ ʀʤʝʥ 

ʬʘʡʣʦʚ. 

ʀʤʝʶʱʠʝʩʷ ʤʝʪʦʜʳ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʙʦʨʫ, 

ʩʜʝʣʘʥʥʦʤʫ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ ʇʦʢʘʟʘʪʴ, ʥʘʧʨ. ɺʩʝ ʬʘʡʣʳ, 

ʌʘʡʣʳ ʜʘʥʥʦʛʦ ʧʨʠʙʦʨʘ, ʄʦʠ ʬʘʡʣʳ, ʇʦʜʧʠʩʘʥʥʳʝ ʬʘʡʣʳ ʠʣʠ 

ʇʦʩʣʝʜʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʝʪʦʜʳ. 

6.4 ɿʘʧʫʩʢ ʠʟʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʂʣʠʢʥʠʪʝ ɿʘʧʫʩʢ ʠʟʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʠ ʚʳʙʝʨʠʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʤʝʯʝʥʥʳʡ ʢʘʢ ʠʟʙʨʘʥʥʦʝ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʠʟ ʧʝʨʝʯʥʷ 

ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʭ ʟʥʘʯʢʦʚ. 

ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ ʠʣʠ ʫʜʘʣʠʪʴ ʤʝʪʦʜ ʠʟ ʠʟʙʨʘʥʥʦʛʦ, ʢʣʠʢʥʠʪʝ ʋʧʦʨʷʜʦʯʠʪʴ 

ʠʟʙʨʘʥʥʦʝ.  

ʋʧʦʨʷʜʦʯʠʪʴ ʠʟʙʨʘʥʥʦʝ 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʤʝʪʦʜ ʢʘʢ ʠʟʙʨʘʥʥʳʡ, ʧʝʨʝʪʘʱʠʪʝ ʝʛʦ ʠʟ ʩʧʠʩʢʘ ʄʝʪʦʜʳ ʚ 

ʦʜʥʫ ʠʟ 15 ʠʢʦʥʦʢ ʚ ʩʧʠʩʢʝ ʀʟʙʨʘʥʥʦʝ. 

 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʋʧʦʨʷʜʦʯʠʪʴ ʠʟʙʨʘʥʥʦʝ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʉʧʠʩʦʢ 

ʄʝʪʦʜʳ 

ʉʦʜʝʨʞʠʪ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʤʝʪʦʜʳ. ʆʪʦʙʨʘʞʘʶʪʩʷ ʠʤʝʥʘ 

ʬʘʡʣʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʤʝʥʪʘʨʠʠ, ʝʩʣʠ ʠʤʝʶʪʩʷ. 

ʂʥʦʧʢʘ 

ɼʦʙʘʚʠʪʴ 

ɺʳʙʨʘʚ ʤʝʪʦʜ ʠʟ ʩʧʠʩʢʘ ʀʤʝʥ ʬʘʡʣʦʚ ʠ ʠʢʦʥʢʫ, ʥʘʞʤʠʪʝ 

ɼʦʙʘʚʠʪʴ. ɺʳʙʨʘʥʥʳʡ ʤʝʪʦʜ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ ʚ ʀʟʙʨʘʥʥʦʝ. 

ʂʥʦʧʢʘ 

ʋʜʘʣʠʪʴ 

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʤʝʪʦʜ ʠʟ ʀʟʙʨʘʥʥʦʛʦ, ʚʳʙʝʨʠʪʝ ʠʢʦʥʢʫ ʩ 

ʤʝʪʦʜʦʤ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ. 
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6.5 ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ ʩ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤ ʠʣʠ ʠʟʙʨʘʥʥʳʤ 
ʤʝʪʦʜʦʤ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ ʢʣʠʢʥʠʪʝ ʉʜʝʣʘʡʪʝ 

ɺʘʰ ʚʳʙʦʨ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʇʦʢʘʟʘʪʴ ʦʧʠʩʘʥʠʝ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ɺʳʙʦʨ ʬʘʡʣʘ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʟʤʝʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʦʪʚʝʪʠʪʴ 

ʥʘ ʟʘʧʨʦʩʳ ʦʪʯʝʪʘ (ʝʩʣʠ ʪʘʢ ʦʧʨʝʜʝʣʝʥʦ) ʠ/ʠʣʠ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ 

ʢʦʥʩʪʘʥʪʳ.  

ʀʟʤʝʥʠʪʴ ʧʦʤʝʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɽʩʣʠ ʚ ʤʝʪʦʜʝ ʙʳʣʠ ʚʚʝʜʝʥʳ ʧʦʤʝʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʧʦʤʝʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ: 

ʉʧʠʩʦʢ ɺʚʝʩʪʠ 

ʧʦʤʝʪʢʠ 

ɺ ʢʘʞʜʦʤ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʜʘʥʥʦʛʦ ʩʧʠʩʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʚʚʝʜʝʥʘ ʧʦʤʝʪʢʘ. 

ʌʣʘʞʦʢ ʅʝʦʙʭ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʞʦʢ ʅʝʦʙʭʦʜʠʤʦ ʚʦʟʣʝ ʢʘʞʜʦʛʦ 

ʧʦʣʷ ɺʚʦʜʘ ʧʦʤʝʪʦʢ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʠʟʤʝʨʝʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʯʘʪʦ, ʪʦʣʴʢʦ ʝʩʣʠ ʙʳʣ ʚʚʝʜʝʥ ʪʝʢʩʪ. 

ʅʘʞʤʠʪʝ ʇʨʦʜʦʣʞʠʪʴ, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʦʢʥʦ ʧʦʤʝʪʦʢ ʠ ʧʝʨʝʡʪʠ ʚ ʦʢʥʦ 

ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ. ɽʩʣʠ ʦʧʨʝʜʝʣʝʥʦ ʚ ʤʝʪʦʜʝ, ʚʳʚʦʜʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʀʟʤʝʥʠʪʴ ʢʦʥʩʪʘʥʪʳ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʥʠʪʴ ʢʦʥʩʪʘʥʪʳ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʥʠʪʴ ʢʦʥʩʪʘʥʪʳ ʚʳʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʝʩʣʠ ʭʦʪʷ ʙʳ ʜʣʷ 

ʦʜʥʦʡ ʢʦʥʩʪʘʥʪʳ ʚ ʚʳʙʨʘʥʥʦʤ ʤʝʪʦʜʝ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʅʝʦʙʭʦʜʠʤʦ. 

ʉʧʠʩʦʢ ʂʦʥʩʪʘʥʪ ɺ ʢʘʞʜʦʤ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʜʘʥʥʦʛʦ ʩʧʠʩʢʘ ʤʦʞʥʦ 

ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʠ ʢʦʤʤʝʥʪʘʨʠʷ. 

ʌʣʘʞʦʢ ʅʝʦʙʭ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʞʦʢ ʅʝʦʙʭʦʜʠʤʦ ʚʦʟʣʝ ʢʘʞʜʦʛʦ 

ʧʦʣʷ ɿʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʜʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʦ. ʇʦʜʪʚʝʨʜʠʪʝ 

ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʨʘʥʠʮʫ. 

ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʘʥʪ ʤʝʪʦʜʘ ʠʭ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʠ ʩʦʭʨʘʥʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʪʦʜ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʀʟʤʝʥ. 

ʧʦʩʪʦʷʥʥʳʝ ʚ ʤʝʪʦʜʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝʪʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʚʳʤʠ ʢʦʥʩʪʘʥʪʘʤʠ. ʀʤʝʡʪʝ ʚ ʚʠʜʫ, ʯʪʦ ʵʪʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʦʩʪʫʧʥʦ 

ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ Magellan ʩ ʧʨʘʚʦʤ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜʳ. 

ʅʘʞʤʠʪʝ ʇʨʦʜʦʣʞʠʪʴ, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʦʢʥʦ ʢʦʥʩʪʘʥʪ ʠ ʧʝʨʝʡʪʠ ʚ ʦʢʥʦ 

ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ. 



 6.  ʄʘʩʪʝʨ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ  
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ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʨʘʙʦʪʝ ʚ magellan Tracker ʠʣʠ magellan Standard ʩ ʩʠʩʪʝʤʦʡ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʆʧʝʨʘʪʦʨ magellan ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʤʦʞʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʝ 

ʢʦʥʩʪʘʥʪʳ.  ʂʦʥʩʪʘʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʬʣʘʞʦʢ ʅʝʦʙʭʦʜʠʤʦ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥ, ʦʪʦʙʨʘʞʝʥʳ ʩʝʨʳʤ ʮʚʝʪʦʤ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʟʤʝʥʝʥʳ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ magellan ʧʦ ʫʤʦʣʯʘʥʠʶ ʤʦʞʝʪ ʪʘʢʞʝ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʢʦʥʩʪʘʥʪʳ ʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʣʘʞʢʦʤ 

ʅʝʦʙʭʦʜʠʤʦ. 

ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʧʨʦʜʫʢʮʠʠ magellan ʧʦ ʫʤʦʣʯʘʥʠʶ ʵʪʦ ʟʘʚʠʩʠʪ 

ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʦʜʘ. ɺ ʥʝʧʦʜʧʠʩʘʥʥʦʤ ʤʝʪʦʜʝ ʦʥ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴ ʢʦʥʩʪʘʥʪʳ ʢʘʢ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ, ʪʘʢ ʠ ʩ 

ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʣʘʞʢʘʤʠ. ɺ ʧʦʜʧʠʩʘʥʥʦʤ ʤʝʪʦʜʝ ʦʥ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴ ʢʦʥʩʪʘʥʪʳ ʪʦʣʴʢʦ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʣʘʞʢʦʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʇʦʩʣʝ ʜʚʫʭ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʦʢʦʥ ʩʣʝʜʫʝʪ ʦʢʥʦ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ: 

 

ɻʨʫʧʧʘ 

ʀʟʤʝʨʝʥʠʝ 

ʇʦʣʝ ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ: ʆʪʦʙʨʘʞʘʝʪ ʠʤʷ ʬʘʡʣʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ ɸʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʫʧʨʘʚʣʝʥʠʠ ʜʘʥʥʳʤʠ. ʀʤʷ ʬʘʡʣʘ ʜʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ. 

 ʂʥʦʧʢʘ ʂʠʥʝʪ. ʩ ʧʨʦʠʟʚ. ʠʥʪ. ɼʘʥʥʘʷ ʢʥʦʧʢʘ ʜʦʩʪʫʧʥʘ, 

ʝʩʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʥʝʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ. ʂʣʠʢʥʠʪʝ 

ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʂʠʥʝʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ 

ʠʥʪʝʨʚʘʣʦʤ. ɺ ʵʪʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʠʟʤʝʨʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʙʠʪʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʜ-ʠʟʤʝʨʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʮʠʢʣʦʚ ʠʟʤʝʨʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʠʥʪʝʨʚʘʣʘʤʠ ʚʨʝʤʝʥʠ. ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ ʤʦʞʝʪ 

ʙʳʪʴ ʥʘʯʘʪʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʥʘʧʨʠʤʝʨ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ 

ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʴ ʠʟʤʝʨʝʥʠʝ ʚ ʜʨʫʛʦʡ 

ʜʝʥʴ. 

 



6.  ʄʘʩʪʝʨ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ  
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ʕʪʘ ʦʧʮʠʷ ʥʝ ʜʦʩʪʫʧʥʘ ʩ ʧʨʠʙʦʨʘʤʠ INFINITE F50. 

 

 ʇʦʣʝ ʄʝʪʦʜ: ʆʪʦʙʨʘʞʘʝʪ ʠʤʷ ʬʘʡʣʘ ʚʳʙʨʘʥʥʦʛʦ 

ʤʝʪʦʜʘ. 

 ʂʥʦʧʢʘ ʀʟʤʝʥʠʪʴ ʩʭʝʤʫ: ʉʭʝʤʘ ʧʣʘʥʰʝʪʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟʤʝʥʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ 

ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʀʟʤʝʥʠʪʴ ʩʭʝʤʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 

ʀʟʤʝʥʠʪʴ ʩʭʝʤʫ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴ 

ʢʦʥʪʨʦʣʠ ʠ ʫʜʘʣʷʪʴ ʦʙʨʘʟʮʳ, ʤʝʥʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ 

ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ 

ʪʦʣʴʢʦ ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʥʝ ʚ ʚʳʙʨʘʥʥʦʤ 

ʤʝʪʦʜʝ. 

ʂʥʦʧʢʘ ʥʝ ʘʢʪʠʚʥʘ ʝʩʣʠ ʙʳʣʦ ʚʳʙʨʘʥʦ ʇʦʣʫʯʠʪʴ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦʩʣʝ ʚʩʪʘʚʢʠ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʉʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ: 

ʆʪʦʙʨʘʞʘʝʪ ʠʤʷ ʬʘʡʣʘ ʟʘʛʨʫʞʝʥʥʦʛʦ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

 ʂʥʦʧʢʘ ɺʩʪʘʚʠʪʴ: ʩʤ. ʪʘʢʞʝ ʥʠʞʝ. ʅʘʞʤʠʪʝ ʥʘ ʵʪʫ ʢʥʦʧʢʫ, 

ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʩʪʘʚʠʪʴ ʩʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʬʘʡʣʘ 

ʉʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʧʦʷʚʣʷʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʩ 

ʧʨʝʜʧʨʦʩʤʦʪʨʦʤ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʚʳʙʦʨ. 

ɻʨʫʧʧʘ ʇʨʠʙʦʨ ʈʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʩ ʠʤʝʥʘʤʠ ʜʣʷ 

ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ 

ʧʣʘʥʰʝʪʳ ʧʦʜʚʝʨʛʣʠʩʴ ʠʟʤʝʨʝʥʠʶ, ʙʫʜʝʪ ʦʪʢʨʳʪʦ ʪʦʣʴʢʦ 

ʧʝʨʚʦʝ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʀʩʧʦʣʴʟʫʡʪʝ ʆʪʢʨʳʪʴ 

ʬʘʡʣ ʠʣʠ ʤʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ 

ʜʨʫʛʠʝ ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʝʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʘʪʯʠʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. 

 ʂʥʦʧʢʘ ɿʘʛʨʫʟʠʪʴ/ʀʟʚʣʝʯʴ: ʅʘʞʤʠʪʝ, ʯʪʦʙʳ ʟʘʛʨʫʟʠʪʴ 

ʠʣʠ ʠʟʚʣʝʯʴ ʧʣʘʥʰʝʪ. ʂʥʦʧʢʘ ʤʝʥʷʝʪ ʥʘʜʧʠʩʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʢʘʨʝʪʢʠ ʧʣʘʥʰʝʪʘ. 

 ʂʥʦʧʢʘ ʇʝʨʝʤʝʱʝʥʠʷ: ʋʧʨʘʚʣʝʥʠʝ ʜʨʫʛʠʤʠ 

ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʚ ʧʨʠʙʦʨʝ (ʢʘʩʩʝʪʘ ʩ ʬʠʣʴʪʨʘʤʠ, 

ʟʝʨʢʘʣʦ, ʢʘʨʝʪʢʘ ʠ ʪ.ʜ.) 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʊʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ: ʆʪʦʙʨʘʞʘʝʪ 

ʪʝʢʫʱʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʙʦʨʘ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ɿʘʜʘʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ: ʆʪʦʙʨʘʞʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʟʘʜʘʥʥʫʶ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʋʧʨʘʚʣʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. 

 ʂʥʦʧʢʘ ʋʧʨʘʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʦʡ: ʅʘʞʤʠʪʝ ʥʘ ʵʪʫ 

ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʋʧʨʘʚʣʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʉʤ. ʨʘʟʜʝʣ 3.1.2 ʈʝʛʫʣʠʨʦʚʢʘ 

ʪʝʤʧʝʨʘʪʫʨʳ. 
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ɻʨʫʧʧʘ 

ʇʘʨʘʤʝʪʨʳ 

ʀʟʤʝʨʝʥʠʷ 

ɺ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʧʝʨʝʯʠʩʣʝʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʝʨʝʧʨʦʚʝʨʝʥʳ ʚʩʝ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʠʟʤʝʨʝʥʠʷ. 

ɻʨʫʧʧʘ ʆʙʨʘʪʠʪʝ 

ʚʥʠʤʘʥʠʝ 

ʆʪʦʙʨʘʞʘʝʪʩʷ ʚʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʇʨʦʯʠʪʘʡʪʝ ʠ 

ʧʨʝʜʧʨʠʤʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʤʝʪʦʜʘ. 

ɹʫʜʝʪ ʚʳʚʝʜʝʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʝʩʣʠ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʣʫʥʦʢ, 

ʢʦʪʦʨʳʝ ʥʝ ʙʫʜʫʪ ʧʦʜʚʝʨʛʥʫʪʳ ʠʟʤʝʨʝʥʠʶ. 

ʅʘʞʤʠʪʝ ʇʫʩʢ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʠʟʤʝʨʝʥʠʝ.  

ɽʩʣʠ ʚʳ ʟʘʧʫʩʢʘʝʪʝ ʤʝʪʦʜ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʣʘʥʰʝʪʘʤʠ, ʪʦ ʧʦʩʣʝ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ ʇʫʩʢ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʧʦʣʥʝʥʠʝ ʠʟʤʝʨʝʥʠʷ. 

 

ʆʥʦ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʀʟʤʝʨʝʥʠʝ 

ʧʣʘʥʰʝʪʘ 

ʆʪʦʙʨʘʞʘʝʪ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʠʟʤʝʨʷʝʤʦʛʦ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʣʘʥʰʝʪʘ. 

ʉʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ

ʦʚ ʦʙʨʘʟʮʦʚ 

ɺʩʪʘʚʴʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʙʨʘʥʥʦʤʫ ʧʣʘʥʰʝʪʫ ʩʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. ʉʧʠʩʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ ʚʩʪʘʚʣʷʶʪʩʷ ʧʦ ʦʯʝʨʝʜʠ ʧʣʘʥʰʝʪ ʟʘ 

ʧʣʘʥʰʝʪʦʤ. 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʄʦʛʫʪ ʙʳʪʴ ʚʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʩʧʠʩʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ, ʩʦʟʜʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷʤʠ magellan. ʀʤʧʦʨʪ ʠʟ ʜʨʫʛʠʭ 

ʬʦʨʤʘʪʦʚ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. 

 

ɺʳʧʦʣʥʝʥʠʝ ʅʘʞʤʠʪʝ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʠʟʤʝʨʝʥʠʝ. 

ʇʘʫʟʘ ʇʦ ʥʘʞʘʪʠʶ ʥʘ ʢʥʦʧʢʫ ʇʘʫʟʘ ʟʘʛʨʫʞʘʝʪʩʷ ʄʘʩʪʝʨ ʆʮʝʥʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʄʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʣʘʥʰʝʪʳ. 

ʉʪʦʧ ʇʦ ʥʘʞʘʪʠʶ ʥʘ ʢʥʦʧʢʫ ʉʪʦʧ ʟʘʛʨʫʞʘʝʪʩʷ ʄʘʩʪʝʨ ʆʮʝʥʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɹʦʣʝʝ ʥʝ ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʧʣʘʥʰʝʪʳ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʳ, ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʈʝʟʫʣʴʪʘʪʳ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʩʤʦʪʨʝʥʳ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʨʘʩʯʝʪʳ. 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 7 ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ɺʩʪʘʚʠʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʆʧʮʠʷ ɺʩʪʘʚʠʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʟʘʛʨʫʟʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʚ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ: 

ʇʦʣʝ ʀʤʷ ʬʘʡʣʘ ɺ ʩʧʠʩʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʩʧʠʩʢʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ (.smp). ɺʳʙʝʨʠʪʝ ʩʧʠʩʦʢ 

ʢʣʠʢʥʫʚ ʧʦ ʠʤʝʥʠ ʬʘʡʣʘ. 

ʇʦʣʝ 

ʂʦʤʤʝʥʪʘʨʠʠ 

ʆʪʦʙʨʘʞʘʝʪ ʠʤʝʶʱʠʝʩʷ ʢʦʤʤʝʥʪʘʨʠʠ. 

ʂʥʦʧʢʘ ʀʤʧʦʨʪ ʆʪʢʨʳʚʘʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Windows 

ʆʪʢʨʳʪʴ. ʄʦʛʫʪ ʙʳʪʴ ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʚʥʝʰʥʠʝ ʬʘʡʣʳ. 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 5.2.3 ʀʤʧʦʨʪ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ʏʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʚ ʦʢʥʝ ʉʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʩ ʧʨʝʜʧʨʦʩʤʦʪʨʦʤ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ 

ʚʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʩʧʠʩʦʢ ʚ ʧʦʣʝ ʀʤʷ ʬʘʡʣʘ ʠ ʥʘʞʤʠʪʝ ʆʂ. ʕʪʦ ʦʢʥʦ 

ʚʳʚʦʜʠʪ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʚʤʝʩʪʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʦʡ 

ʧʣʘʥʰʝʪʘ. ɽʩʣʠ ʤʝʪʦʜ ʠ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠʤʝʶʪ ʨʘʟʥʳʝ 

ʬʦʨʤʘʪʳ ʧʣʘʥʰʝʪʘ, ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ. 

ɽʩʣʠ ʚ ʧʘʨʘʤʝʪʨʘʭ ʧʝʯʘʪʥʦʛʦ ʦʪʯʝʪʘ ʚʳʙʨʘʥ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ, ʦʥ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʨʘʩʧʝʯʘʪʢʝ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʧʠʩʦʢ ʠʜʝʥʪ. ʦʙʨʘʟʮʦʚ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʧʨʦʩʤʦʪʨʦʤ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ ʚʤʝʩʪʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʦʡ ʧʣʘʥʰʝʪʘ. ʕʪʦ ʧʦʤʦʛʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. ʕʪʦ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʂʥʦʧʢʘ 10% ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ 

ʦʪʦʙʨʘʞʘʝʤʦʡ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ ʜʦ 10% ʦʪ ʩʭʝʤʳ 

ʧʣʘʥʰʝʪʘ, ʨʘʟʚʝʨʥʫʪʦʡ ʥʘ ʧʦʣʥʳʡ ʵʢʨʘʥ. 

ʂʥʦʧʢʘ 100% ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ 

ʦʪʦʙʨʘʞʘʝʤʦʡ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ ʜʦ 100% ʦʪ ʩʭʝʤʳ 

ʧʣʘʥʰʝʪʘ, ʨʘʟʚʝʨʥʫʪʦʡ ʥʘ ʧʦʣʥʳʡ ʵʢʨʘʥ. 

ʌʣʘʞʦʢ 

ʋʚʝʣʠʯ 

ɽʩʣʠ ʬʫʥʢʮʠʷ ʋʚʝʣʠʯ ʘʢʪʠʚʠʨʦʚʘʥʘ, ʞʝʣʘʝʤʳʝ ʣʫʥʢʠ 

ʥʘ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ ʤʦʞʥʦ ʧʦʤʝʪʠʪʴ, ʠ ʣʫʥʢʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʟʚʝʨʥʫʪʴʩʷ ʥʘ ʚʝʩʴ ʵʢʨʘʥ. 

ʌʣʘʞʦʢ ʋʙʨʘʪʴ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ 

ʦʙʨʘʟʮʳ  

ɽʩʣʠ ʟʘʛʨʫʞʝʥ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦ ʟʘʧʦʣʥʝʥʥʳʡ ʩʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʫʜʘʣʠʪʴ ʚʩʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʦʙʨʘʟʮʳ ʠ ʩʭʝʤʳ, 

ʫʩʪʘʥʦʚʠʚ ʵʪʦʪ ʬʣʘʞʦʢ. 

ɽʩʣʠ ʚ ʩʦʩʪʘʚʝ ʩʭʝʤʳ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʬʠʥʘʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ (ʥʘʧʨʠʤʝʨ, ʚ ʣʫʥʢʝ H12), ʜʘʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʤʝʱʝʥ ʚ ʣʫʥʢʫ, ʩʣʝʜʫʶʱʫʶ 

ʟʘ ʧʦʩʣʝʜʥʝʡ ʣʫʥʢʦʡ ʩ ʦʙʨʘʟʮʦʤ. ʌʣʘʞʦʢ ʋʙʨʘʪʴ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʦʙʨʘʟʮʳ ʫʩʪʘʥʦʚʣʝʥ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. 
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6.6 ʉʪʘʪʫʩ ʠʟʤʝʨʝʥʠʷ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʪʘʪʫʩ ʠʟʤʝʨʝʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʤʝʨʝʥʠʷ ʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʇʦʣʝ ʉʪʘʪʫʩ ʇʦʣʝ ʦʙʥʦʚʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ ʠ ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʠʟʤʝʨʝʥʠʷ. 

ɻʨʫʧʧʘ 

ʆʪʦʙʨʘʟʠʪʴ ʚ 

ʣʫʥʢʘʭ 

ɺʳʙʝʨʠʪʝ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʣʫʥʢʘʭ: 

ɿʥʘʯʝʥʠʷ: ɺ ʣʫʥʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʟʤʝʨʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ. ɽʩʣʠ ʠʟʤʝʨʷʝʪʩʷ ʙʦʣʝʝ ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚʩʝ 

ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʜʥʦʡ ʣʫʥʢʝ. 

 ɻʨʘʬʠʢ: ʆʧʮʠʷ ʘʢʪʠʚʥʘ, ʝʩʣʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥ 

ʛʨʘʬʠʢ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɻʨʘʬʠʢ ʦʪʦʙʨʘʞʘʝʪʩʷ, 

ʝʩʣʠ ʝʩʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʟʥʘʯʝʥʠʷ.  

ʂʥʦʧʢʘ ʇʘʫʟʘ ʏʪʦʙʳ ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʦʛʦ 

ʠʟʤʝʨʝʥʠʷ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʘʫʟʘ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʇʨʠʦʩʪʘʥʦʚʢʘ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʥʘʞʤʠʪʝ 

ɿʘʛʨʫʟʠʪʴ ʧʣʘʥʰʝʪ / ʀʟʚʣʝʯʴ ʧʣʘʥʰʝʪ, ʯʪʦʙʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʛʨʫʟʠʪʴ ʠʣʠ ʠʟʚʣʝʯʴ ʧʣʘʥʰʝʪ ʠʟ 

ʧʨʠʙʦʨʘ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʨʦʜʦʣʞʠʪʴ, ʯʪʦʙʳ 

ʧʨʦʜʦʣʞʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʂʥʦʧʢʘ ʇʨʝʨʚʘʪʴ ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ ʧʨʝʨʚʘʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʠʟʤʝʨʝʥʠʷ. 

ʆʢʥʦ ɺʠʜ 

ʧʣʘʥʰʝʪʘ 

ʆʢʥʦ ɺʠʜ ʧʣʘʥʰʝʪʘ ʦʪʦʙʨʘʞʘʝʪ ʩʭʝʤʫ 

ʤʠʢʨʦʧʣʘʥʰʝʪʘ. ʅʘʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʚ ʣʫʥʢʘʭ ʤʝʥʷʝʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ 

ʆʪʦʙʨʘʟʠʪʴ ʚ ʣʫʥʢʘʭ. ʃʫʥʢʠ ʦʙʥʦʚʣʷʶʪʩʷ, ʢʘʢ ʪʦʣʴʢʦ 

ʧʨʠʙʦʨ ʚʳʜʘʝʪ ʥʦʚʳʝ ʜʘʥʥʳʝ.  

ɺʦ ʚʨʝʤʷ ʚʧʨʳʩʢʘ ʠ ʨʘʩʪʚʦʨʝʥʠʷ, ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ 

ʣʫʥʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʢʨʘʰʠʚʘʝʪʩʷ ʜʨʫʛʠʤ ʮʚʝʪʦʤ. 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʎʠʢʣ 

ɽʩʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʥʝʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ, ʟʜʝʩʴ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʦʤʝʨ ʪʝʢʫʱʝʛʦ ʮʠʢʣʘ ʠ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʠʥʝʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. 

ʆʢʥʦ ɻʨʘʬʠʢ ɽʩʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʥʝʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʠʣʠ 

ʠʟʤʝʨʝʥʠʝ ʩʦ ʤʥʦʛʠʤʠ ʤʝʪʢʘʤʠ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʢʠʥʝʪʠʯʝʩʢʘʷ, ʠʣʠ ʢʨʠʚʘʷ ʠʟʤʝʨʝʥʠʷ ʩʦ ʤʥʦʛʠʤʠ 

ʤʝʪʢʘʤʠ ʪʝʢʫʱʝʡ ʣʫʥʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʙʦʣʴʰʠʤ 

ʨʘʟʤʝʨʦʤ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʉʦʩʪʦʷʥʠʝ 

ʠʟʤʝʨʝʥʠʷ. 

ɻʨʫʧʧʘ 

ʇʨʝʜrʜʫʱʠʡ 

ʮʠʢʣ 

ʇʦʢʘ ʥʝ ʙʳʣʘ ʥʘʯʘʪʘ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʪʝʢʫʱʝʛʦ ʮʠʢʣʘ, 

ʧʦʣʷ ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʊʝʤʧʝʨʘʪʫʨʘ ʩʦʜʝʨʞʘʪ 

ʟʥʘʯʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʘ ʪʝʢʫʱʝʡ 

ʣʫʥʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɻʨʫʧʧʘ ɺʨʝʤʷ ʇʦʣʝ ʇʨʦʰʝʜʰʝʝ ʚʨʝʤʷ ʦʪʦʙʨʘʞʘʝʪ ʚʨʝʤʷ, 

ʧʨʦʰʝʜʰʝʝ ʧʦʩʣʝ ʥʘʯʘʣʘ ʠʟʤʝʨʝʥʠʷ. 

 ʇʦʣʝ ʆʞʠʜʘʝʤʦʝ ʚʨʝʤʷ ʦʪʦʙʨʘʞʘʝʪ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʪʨʘʯʝʥʦ ʥʘ ʚʩʶ ʧʨʦʮʝʜʫʨʫ ʠʟʤʝʨʝʥʠʷ. 

ʆʩʴ Y ʚ ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʦʪʤʘʩʰʪʘʙʠʨʦʚʘʪʴ, ʚʳʙʨʘʚ ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʚʳʙʦʨ ʜʠʘʧʘʟʦʥʘ ʠʣʠ ɺʳʙʦʨ ʜʠʘʧʘʟʦʥʘ (ʤʠʥ/ʤʘʢʩ). 
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ʇʨʠʤʝʯʘʥʠʝ 

ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʣʫʥʦʢ ʥʘ ʧʣʘʥʰʝʪʝ, ʯʪʦʙʳ 

ʫʚʠʜʝʪʴ ʠʭ ʢʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʥʘ ʛʨʘʬʠʢʝ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʝ ʜʘʥʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʦʭʨʘʥʷʶʪʩʷ ʢʘʞʜʳʝ 30 ʤʠʥʫʪ ʚ ʢʘʪʘʣʦʛʝ ʜʣʷ ʣʦʛ-ʬʘʡʣʦʚ 

magellan (ʩʤ. ʨʘʟʜʝʣ 3.3 Log-ʬʘʡʣʳ). 
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7. ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

7.1 ɺʚʝʜʝʥʠʝ 

ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʦʪʨʝʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʘ 

ʪʘʢʞʝ ʜʘʥʥʳʝ ʠ ʧʘʨʘʤʝʪʨʳ ʦʮʝʥʢʠ, ʠ ʧʨʦʚʝʩʪʠ ʥʦʚʫʶ ʦʮʝʥʢʫ ʜʘʥʥʳʭ. 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ 

ɿʘʧʫʩʪʠʪʝ ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʙʝʨʠʪʝ ʩʫʱʝʩʪʚʫʶʱʝʝ ʨʘʙʦʯʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʮʝʥʢʠ (ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʬʘʡʣʘ). 

ʂʣʠʢʥʠʪʝ ʉʜʝʣʘʡʪʝ ɺʘʰ ʚʳʙʦʨ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʈʝʟʫʣʴʪʘʪʳ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʠ ʨʘʩʧʝʯʘʪʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

(ʚʢʣʘʜʢʘ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ) ʠ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʠʟʤʝʥʠʪʴ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ (ʚʢʣʘʜʢʘ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ). 

ʅʘʞʤʠʪʝ ɻʦʪʦʚʦ ʠ ʩ ʧʦʤʦʱʴʶ ʦʢʥʘ ʉʦʭʨʘʥʠʪʴ ʩʦʭʨʘʥʠʪʝ ʬʘʡʣ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʦʜʘ, ʜʘʥʥʳʝ ʧʨʠʙʦʨʘ ʠ 

ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ (ʝʩʣʠ ʦʧʨʝʜʝʣʝʥ).  

ʆʮʝʥʦʯʥʳʝ ʜʘʥʥʳʝ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʟʘʥʦʚʦ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʦʪʢʨʳʚʘʝʪʩʷ. 

7.2 ɺʳʙʦʨ ʬʘʡʣʘ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʬʘʡʣʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʉʧʠʩʦʢ ʠʤʸʥ 

ʬʘʡʣʦʚ 

ʉʧʠʩʦʢ ʠʤʸʥ ʬʘʡʣʦʚ ʩʦʜʝʨʞʠʪ ʚʩʝ ʬʘʡʣʳ (ʠ 

ʧʨʠʤʝʯʘʥʠʷ ʢ ʥʠʤ), ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 

ʢʘʪʘʣʦʛʝ ʜʣʷ ʬʘʡʣʦʚ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ.  

ʇʦʣʝ ʩʦ ʩʧʠʩʢʦʤ 

ʇʦʢʘʟʘʪʴ 

ʉʧʠʩʦʢ ʬʘʡʣʦʚ ʚ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ ʇʦʢʘʟʘʪʴ ʤʦʞʥʦ 

ʠʟʤʝʥʠʪʴ ʚʳʙʨʘʚ:  

¶ ɺʩʝ ʬʘʡʣʳ 

¶ ʌʘʡʣʳ ʪʦʣʴʢʦ ʵʪʦʛʦ ʧʨʠʙʦʨʘ 

¶ ʄʦʠ ʬʘʡʣʳ: ɼʘʥʥʘʷ ʦʧʮʠʷ ʜʦʩʪʫʧʥʘ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʘʢʪʠʚʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʘ ʚ magellan 

Tracker). 

¶ ʇʦʜʧʠʩʘʥʥʳʝ ʬʘʡʣʳ: ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʚ 

magellan Tracker. 

¶ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʥʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʟʘʜʘʪʴ, 

ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ , ʩʤ. ʥʠʞʝ ʂʨʠʪʝʨʠʠ 

ʚʳʙʦʨʘ ʬʘʡʣʦʚ.  

¶ ʌʘʡʣʳ ʧʨʠʤʝʨʦʚ: ʪʦʣʴʢʦ ʝʩʣʠ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ. 
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7.2.1 ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʬʘʡʣʦʚ 

 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ , ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ 

ʬʘʡʣʘ. 

ɺʳʙʝʨʠʪʝ ʦʜʥʫ ʠʟ ʦʧʮʠʡ ʚ ʛʨʫʧʧʝ ʂʨʠʪʝʨʠʠ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ 

ʚʚʝʜʠʪʝ ʙʫʢʚʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʠʤʝʥʠ ʬʘʡʣʘ, ʚ ʧʦʣʝ 

ʉʦʜʝʨʞʘʱʠʝ. ʄʦʞʥʦ ʪʘʢʞʝ ʧʨʠʤʝʥʠʪʴ ʚʨʝʤʝʥʥʦʡ ʬʠʣʴʪʨ, ʚʳʙʨʘʚ ʦʜʥʫ ʠʟ 

ʦʧʮʠʡ ʚ ʛʨʫʧʧʝ ʌʘʡʣ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʟʜʘʥ/ʠʟʤʝʥʝʥ ʠʣʠ ʚʚʝʜʷ 

ʯʠʩʣʦ ʚ ʧʦʣʝ ʇʦʩʣʝʜʥʠʝ é ʜʥʝʡ. ʅʘʞʤʠʪʝ ʆʂ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠ. 

ɺʳʙʝʨʠʪʝ ʬʘʡʣ, ʧʦʜʣʝʞʘʱʠʡ ʦʮʝʥʢʝ, ʠʟ ʩʧʠʩʢʘ ʠʤʸʥ ʬʘʡʣʦʚ ʠ ʥʘʞʤʠʪʝ 

ʉʜʝʣʘʡʪʝ ɺʘʰ ʚʳʙʦʨ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʧʦʜʢʣʶʯʝʥ ʧʨʠʙʦʨ SUNRISE, ʥʦ ʚʳʙʨʘʥ ʤʝʪʦʜ INFINITE F50, 

ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠʙʦʨʘ: 

Å ʇʦʜʢʣʶʯʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʠʙʦʨ 
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7.3 ʆʢʥʦ ʆʙʟʦʨ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʆʢʥʦ ʆʙʟʦʨ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ 

ʪʦʣʴʢʦ ʯʪʦ ʚʳʙʨʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ɽʩʣʠ ʪʝʢʫʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʳʝ ʧʨʘʚʘ ʚ ʧʨʠʣʦʞʝʥʠʠ 

magellan, ʦʥ ʤʦʞʝʪ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʪʦʜ, ʚʳʙʨʘʚ ʚʢʣʘʜʢʫ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʨʘʩʯʝʪ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʷ.  

 

ʆʙʟʦʨ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ ʆʢʥʦ ʉʭʝʤʳ ʧʣʘʥʰʝʪʘ: ʦʪʦʙʨʘʞʘʝʪ ʚʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʚʦ ʚʩʝʭ ʣʫʥʢʘʭ. 

ɽʩʣʠ ʦʪʢʨʳʪʦ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʣʘʥʰʝʪʘʤʠ, ʚ 

ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʦʪʦʙʨʘʞʘʝʪʩʷ çʧʝʨʝʢʣʶʯʘʪʝʣʴè ʧʣʘʥʰʝʪʦʚ. 

¶ ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʧʨʘʚʢʘ, ʤʘʩʰʪʘʙ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ 

ʢʠʥʝʪʠʯʝʩʢʠʤʠ ʮʠʢʣʘʤʠ, ʧʨʦʩʤʦʪʨ ʩʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʜʥʦʡ 

ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʝ. 

¶ ʆʢʥʦ ɼʘʥʥʳʝ: ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʣʫʥʢʦʡ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʪʝʢʩʪʦʚʦʤ ʦʢʥʝ (ʥʘʧʨ. ʧʘʨʘʤʝʪʨʳ 

ʠʟʤʝʨʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ, ʩʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʠ 

ʪ.ʜ.). 

¶ ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʘʜʢʠ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ: ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ 

ʠʤʝʶʱʠʝʩʷ ʥʘʙʦʨʳ ʜʘʥʥʳʭ. ʇʨʠ ʚʳʙʦʨʝ ʦʜʥʦʛʦ ʠʟ ʥʠʭ, ʜʘʥʥʳʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʣʠʙʦ ʥʘ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ, ʣʠʙʦ ʚ ʦʢʥʝ ɼʘʥʥʳʝ. 

¶ ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʘʜʢʠ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʝʪʦʜʘ: ʦʪʦʙʨʘʞʘʝʪ 

ʥʘʩʪʨʦʡʢʠ ʠ ʧʘʨʘʤʝʪʨʳ ʟʘʛʨʫʞʝʥʥʦʛʦ ʤʝʪʦʜʘ. 

ʈʘʟʤʝʨʳ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʦʢʦʥ ʤʦʞʥʦ ʤʝʥʷʪʴ, ʧʝʨʝʜʚʠʛʘʷ ʧʣʘʥʢʫ, 

ʨʘʟʜʝʣʷʶʱʫʶ ʦʢʥʘ. 
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ʉʭʝʤʘ ʧʣʘʥʰʝʪʘ 

ɺ ʵʪʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʣʘʥʰʝʪʘ. ʉʪʨʦʢʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʙʫʢʚʘʤʠ 

ʘʣʬʘʚʠʪʘ, ʩʪʦʣʙʮʳ ʮʠʬʨʘʤʠ. 

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ. 

ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʠʧʘ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʩʭʝʤʝ 

ʧʣʘʥʰʝʪʘ ʥʘ ʪʝʢʩʪʦʚʦʡ ʧʘʥʝʣʠ ʠʣʠ ʚ ʦʪʜʝʣʴʥʦʤ ʛʨʘʬʠʯʝʩʢʦʤ ʦʢʥʝ. 

ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʚ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ 

ʏʪʦʙʳ ʧʦʢʘʟʘʪʴ ʩʚʦʜʢʫ ʚʩʝʭ ʜʘʥʥʳʭ ʧʦ ʦʜʥʦʡ ʣʫʥʢʝ, ʚʳʙʝʨʠʪʝ ʣʫʥʢʫ, 

ʥʘʞʤʠʪʝ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʚʳʙʝʨʠʪʝ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʧʫʥʢʪ 

ʉʚʦʜʢʘ.  

ʂʥʦʧʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʛʨʘʬʘʭ ʦʧʠʩʳʚʘʶʪʩʷ ʜʦʩʪʫʧʥʳʝ ʢʥʦʧʢʠ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʳʭ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʥʦʧʢʠ: 

ʝʩʣʠ ʚʳʙʨʘʥʳ ɼʘʥʥʳʝ ʧʨʠʙʦʨʘ, ʜʦʩʪʫʧʥʘ ʢʥʦʧʢʘ ʈʝʜʘʢʪʠʨ.; 

ʝʩʣʠ ʚʳʙʨʘʥʳ ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʣʠ ɼʘʥʥʳʝ ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, 

ʜʦʩʪʫʧʥʘ ʢʥʦʧʢʘ ʂʨʠʚʘʷ/ɻʨʘʬʠʢ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʢʥʦʧʢʠ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʚ ʤʘʩʪʝʨʝ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʝʜʘʢʪʠʨ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʈʝʜʘʢʪʠʨ. ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠʣʠ ʧʨʠʤʝʥʝʥʠʷ ʢ ʥʠʤ ʤʘʩʢʠ. 

 ʢʥʦʧʢʘ 
ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʉʚʦʜʢʘ.  

ʂʥʦʧʢʘ 10% ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ 

ʦʪʦʙʨʘʞʘʝʤʦʡ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ ʜʦ 10% ʦʪ ʩʭʝʤʳ 

ʧʣʘʥʰʝʪʘ, ʨʘʟʚʝʨʥʫʪʦʡ ʥʘ ʧʦʣʥʳʡ ʵʢʨʘʥ. 

ʂʥʦʧʢʘ 100% ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ 

ʦʪʦʙʨʘʞʘʝʤʦʡ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ ʜʦ 100% ʦʪ ʩʭʝʤʳ 

ʧʣʘʥʰʝʪʘ, ʨʘʟʚʝʨʥʫʪʦʡ ʥʘ ʧʦʣʥʳʡ ʵʢʨʘʥ. 

ʌʣʘʞʦʢ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ɽʩʣʠ ʬʣʘʞʦʢ ʋʚʝʣʠʯ ʫʩʪʘʥʦʚʣʝʥ, ʚʳʙʨʘʥʥʳʝ ʣʫʥʢʠ 

ʥʘ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ ʤʦʞʥʦ ʧʨʦʤʘʨʢʠʨʦʚʘʪʴ, ʘ ʣʫʥʢʠ ʩ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʟʚʝʨʥʫʪʴ ʥʘ 

ʧʦʣʥʳʡ ʵʢʨʘʥ.  

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ ʮʠʢʣʘ 

ʠʟʤʝʨʝʥʠʷ 

ɼʣʷ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ 

ʩʧʠʩʢʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʡ ʮʠʢʣ ʠʟʤʝʨʝʥʠʷ. 

ʆʢʥʦ ɼʘʥʥʳʝ 

ɺʳʙʝʨʠʪʝ, ʥʘʧʨʠʤʝʨ, ʜʘʥʥʳʝ ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʚʢʣʘʜʢʝ ʆʮʝʥʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʢʥʝ 

ɼʘʥʥʳʝ. 
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7.4 ɺʢʣʘʜʢʘ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺʩʝ ʠʤʝʶʱʠʝʩʷ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʦʪʦʙʨʘʞʘʶʪʩʷ  ʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ɼʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʨʦʩʤʦʪʨʘ: 

¶ ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʟʥʘʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʣʫʥʦʢ, 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʢʥʝ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ. ʀʭ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚ 

ʚʠʜʝ ʟʥʘʯʝʥʠʡ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʧʩʝʚʜʦʮʚʝʪʦʚ, ʩʦ ʰʢʘʣʦʡ ʦʪʪʝʥʢʦʚ.  

¶ ʂʠʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʚ ʚʠʜʝ ʤʘʣʝʥʴʢʠʭ 

ʛʨʘʬʠʢʦʚ ʚ ʢʘʞʜʦʡ ʣʫʥʢʝ. 

¶ ɽʩʣʠ ʚʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʥʝ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʦʪʜʝʣʴʥʳʤʠ ʣʫʥʢʘʤʠ, ʦʥʠ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʢʥʝ ɼʘʥʥʳʝ (ʥʘʧʨ. ʢʨʠʪʝʨʠʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ). 

¶ ɽʩʣʠ ʚʳʙʨʘʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ, 

ʢʠʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʢʠʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʝʨʠʷ 

ʨʘʟʚʝʜʝʥʠʡ, ʠʟʤʝʨʝʥʠʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ, ʩʧʝʢʪʨ), ʧʦʷʚʣʷʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɻʨʘʬʠʢ. 

ɽʩʣʠ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʟʤʝʨʝʥʠʡ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʪʜʝʣʴʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ, ʥʦʤʝʨ ʢʦʪʦʨʦʛʦ ʚʳʙʨʘʥ ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ (ʥʘʧʨ. ʢʠʥʝʪʠʯʝʩʢʠʝ ʮʠʢʣʳ ʚ ʢʠʥʝʪʠʯʝʩʢʦʤ ʠʟʤʝʨʝʥʠʠ).  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʈʝʜʘʢʪʠʨʦʚʘʪʴ. ʆʙʨʘʙʘʪʳʚʘʝʤʳʝ ʜʘʥʥʳʝ ʧʦʤʝʯʝʥʳ 

ʩʠʤʚʦʣʦʤ ç~è.  

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ɼɸʅʅɸʗ ʌʋʅʂʎʀʗ ɼʆʃɾʅɸ ɹʓʊʔ ʀʉʇʆʃʔɿʆɺɸʅɸ 
ʀʉʂʃʖʏʀʊɽʃʔʅʆ ɺ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʍ ʎɽʃʗʍ. ʅʀʂʆɻɼɸ 

ʅɽ ʀʉʇʆʃʔɿʋʁʊɽ ɽɪ ɺ ɼʀɸɻʅʆʉʊʀʏɽʉʂʀʍ ʊɽʉʊɸʍ. 

ʂʘʞʜʘʷ ʣʫʥʢʘ ʥʘ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ ʤʦʞʝʪ ʚʤʝʩʪʠʪʴ ʪʨʠ ʩʪʨʦʢʠ ʜʘʥʥʳʭ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʠʪʝʨʠʝʚ, ʚʳʙʨʘʥʥʳʭ ʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʣʝʚʦʤ ʦʢʥʝ, 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ. 

7.4.1 ʄʝʥ ʁ

ʌʘʡʣ ʕʢʩʧʦʨʪ ʚ ASCII 

ʕʢʩʧʦʨʪ ʚ ASTM (ʃʀʉ) 

ʕʢʩʧʦʨʪ ʚ Sample Trackingé 

ʕʢʩʧʦʨʪ ʚ Excel 

ʕʢʩʧʦʨʪ ʤʝʪʦʜʘ 

ʇʝʯʘʪʴ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʧʝʯʘʪʠ 

ʅʘʩʪʨʦʡʢʠ ʧʝʯʘʪʠ 

ʐʨʠʬʪ ʧʝʯʘʪʠ 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʦʪ ʧʣʘʥʰʝʪʘ ʢ ʧʣʘʥʰʝʪʫ 

ʇʨʘʚʢʘ ʂʦʧʠʨʦʚʘʪʴ ʚ Excel 

ʂʦʧʠʨʦʚʘʪʴ ʚ ʬʦʨʤʘʪ ASCII 

ɺʩʪʘʚʠʪʴ ʠʟ ʬʦʨʤʘʪʘ ASCII 

ɺʩʪʘʚʠʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʇʝʨʝʩʯʠʪʘʪʴ ʚ ʜʨʫʛʦʤ ʤʝʪʦʜʝ 
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ʇʨʠʙʦʨ ʇʝʨʝʤʝʱʝʥʠʷé 

ʈʝʛʫʣʠʨʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ 

7.4.2 ʄʝʥʶ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʌʘʡʣ 

ʕʢʩʧʦʨʪ ʚ ASCII 

ɺʳʙʝʨʠʪʝ ʕʢʩʧʦʨʪ ʚ ASCII, ʯʪʦʙʳ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʬʘʡʣ ASCII 

(.asc).   

ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʥʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʵʢʩʧʦʨʪʘ, ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʜʘʥʥʳʝ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ (ʚʢʣʘʜʢʘ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ­ 

ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ­ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ). 

ɺʳʙʝʨʠʪʝ ʧʘʧʢʫ, ʢʫʜʘ ʩʣʝʜʫʝʪ ʩʦʭʨʘʥʠʪʴ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ. 

ɺʚʝʜʠʪʝ ʠʤʷ ʬʘʡʣʘ (.asc).  

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʉʦʭʨʘʥʠʪʴ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʦʭʨʘʥʠʪʴ ʢʘʢ, 

ʜʘʥʥʳʝ, ʚʳʙʨʘʥʥʳʝ ʚ ʦʢʥʝ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ, ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʚ ASCII-

ʬʘʡʣʝ. 

ʕʢʩʧʦʨʪ ʚ ASTM (ʃʀʉ) 

ʏʪʦʙʳ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʬʘʡʣ ʚ ʬʦʨʤʘʪ ASTM, ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʦʚʤʝʩʪʠʤʳʤʠ 

ʃʘʙʦʨʘʪʦʨʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʤʝʥʶ ʌʘʡʣ ʥʘʞʤʠʪʝ 

ʕʢʩʧʦʨʪ ʚ ASTM. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚʳʙʝʨʠʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ (ʚʢʣʘʜʢʘ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ­ ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ 

­ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ). 

ʕʢʩʧʦʨʪ ʚ Sample Tracking 

ʏʪʦʙʳ ʵʢʩʧʦʨʪʠʪʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʫ Sample Tracking, ʚʳʙʝʨʠʪʝ ʚ ʤʝʥʶ 

ʌʘʡʣ ʧʫʥʢʪ ʕʢʩʧʦʨʪ ʚ Sample Tracking. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚʳʙʝʨʠʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ (ʚʢʣʘʜʢʘ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ­ ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ 

­ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ). 

ʕʢʩʧʦʨʪ ʚ Excel 

ʏʪʦʙʳ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ Excel, ʚʳʙʝʨʠʪʝ ʕʢʩʧʦʨʪ ʚ Excel.  

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚʳʙʝʨʠʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ (ʚʢʣʘʜʢʘ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ­ ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ 

­ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ). 

ʕʢʩʧʦʨʪ ʄʝʪʦʜʘ 

ʏʪʦʙʳ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʤʝʪʦʜ, ʚʳʙʝʨʠʪʝ ʕʢʩʧʦʨʪ ʤʝʪʦʜʘ. 

ɺʳʙʝʨʠʪʝ ʧʘʧʢʫ, ʚ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʩʦʭʨʘʥʠʪʴ ʤʝʪʦʜ, ʠ ʚʚʝʜʠʪʝ ʠʤʷ ʬʘʡʣʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʚʚʝʩʪʠ ʢʦʤʤʝʥʪʘʨʠʡ ʚ ʧʦʣʝ ʂʦʤʤʝʥʪʘʨʠʠ. 

ʇʝʯʘʪʴ 

ɺ ʤʝʥʶ ʌʘʡʣ ʥʘʞʤʠʪʝ ʇʝʯʘʪʴ, ʠʣʠ ʥʘ ʢʣʘʚʠʘʪʫʨʝ SHIFT-P. ɼʘʥʥʳʝ ʙʫʜʫʪ 

ʨʘʩʧʝʯʘʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʇʝʯʘʪʥʦʛʦ ʦʪʯʝʪʘ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ. ɹʫʜʝʪ ʦʪʢʨʳʪʦ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ Windows ʇʝʯʘʪʴ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʧʨʠʥʪʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʠʡ ʠ ʜʠʘʧʘʟʦʥ ʩʪʨʘʥʠʮ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʧʝʯʘʪʠ 

ʅʘʞʤʠʪʝ ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʧʝʯʘʪʠ, ʯʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ, ʢʘʢ 

ʢʦʥʢʨʝʪʥʦ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʨʘʩʧʝʯʘʪʢʘ. 
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ʅʘʩʪʨʦʡʢʠ ʧʨʠʥʪʝʨʘ 

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʨʠʥʪʝʨ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʣʠ ʥʘʩʪʨʦʡʢʠ ʧʨʠʥʪʝʨʘ, ʥʘʞʤʠʪʝ 

ʅʘʩʪʨʦʡʢʠ ʧʨʠʥʪʝʨʘ. 

ɹʫʜʝʪ ʦʪʢʨʳʪʦ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ Windows ʅʘʩʪʨʦʡʢʠ ʧʝʯʘʪʠ. ɺʳʙʝʨʠʪʝ 

ʧʨʠʥʪʝʨ, ʨʘʟʤʝʨ ʙʫʤʘʛʠ ʠ ʦʨʠʝʥʪʘʮʠʶ ʨʘʩʧʝʯʘʪʢʠ. 

ʐʨʠʬʪ ʧʝʯʘʪʠ 

ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʰʨʠʬʪ ʨʘʩʧʝʯʘʪʦʢ, ʝʛʦ ʩʪʠʣʴ, ʨʘʟʤʝʨ, ʮʚʝʪ ʠ ʪ.ʧ., ʥʘʞʤʠʪʝ 

ʐʨʠʬʪ ʧʝʯʘʪʠ. 

ɼʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʝ ʧʦʚʣʠʷʶʪ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ ʰʨʠʬʪʦʚ ʥʘ ʵʢʨʘʥʝ. ʃʫʯʰʝ 

ʠʟʙʝʛʘʪʴ ʙʦʣʴʰʠʭ ʰʨʠʬʪʦʚ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʧʫʪʘʥʠʮʳ ʚ ʜʘʥʥʳʭ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʦʪ ʧʣʘʥʰʝʪʘ ʢ ʧʣʘʥʰʝʪʫ 

ɽʩʣʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʪʦʜʘ ʥʘʟʥʘʯʝʥ ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʦʪ ʧʣʘʥʰʝʪʘ ʢ 

ʧʣʘʥʰʝʪʫ, magellan ʩʨʘʚʥʠʚʘʝʪ ʧʦʩʣʝʜʥʝʝ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ 

ʢʦʥʪʨʦʣʝʡ ʩʦ ʩʨʝʜʥʠʤ ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ, ʧʨʝʞʜʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʜʣʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. (ʉʤ. ʨʘʟʜʝʣ 4 ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ). 

ɻʨʘʬʠʢ Levy-Jennings 

ʇʦ ʥʘʞʘʪʠʶ ʂʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʦʪ ʧʣʘʥʰʝʪʘ ʢ ʧʣʘʥʰʝʪʫ, ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ 

ʛʨʘʬʠʢʘ Levy-Jennings. ɻʨʘʬʠʢ Levy-Jennings ʦʪʦʙʨʘʞʘʝʪ ʪʨʝʥʜ ʟʥʘʯʝʥʠʡ 

ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ. 

 

ʇʦ ʦʩʠ Y ʨʘʩʧʦʣʦʞʝʥʳ ʟʥʘʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʪ.ʧ., ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʝʪʦʜʘ. ʅʘ ʦʩʠ X - ʰʢʘʣʘ ʚʨʝʤʝʥʠ ʚ ʜʥʷʭ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʤʝʩʪʝ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʩʨʝʜʥʠʭ ʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ (1s, 2s, 3s). 

ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʟʥʘʯʝʥʠʝ, ʚʩʧʣʳʚʘʝʪ ʧʦʜʩʢʘʟʢʘ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʠʤʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʪ.ʧ.). 

ʋʩʪʘʥʘʚʣʠʚʘʷ/ʩʥʠʤʘʷ ʬʣʘʞʢʠ ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʘ ʇʦʢʘʟʘʪʴ, ʚʳ ʤʦʞʝʪʝ 

ʚʳʙʨʘʪʴ, ʢʘʢʠʝ ʠʟ ʢʦʥʪʨʦʣʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʥʘ ʛʨʘʬʠʢʝ. 
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ɺʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ 

ʅʘʞʤʠʪʝ ɺʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ.  

ɺʳʙʝʨʠʪʝ ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʅʘʞʤʠʪʝ ɺʢʣ./ɺʳʢʣ., ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʦʮʝʥʢʫ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ.  

 

ʃʠʩʪ ʜʘʥʥʳʭ 

ʅʘʞʤʠʪʝ ʇʦʢʘʟʘʪʴ ʨʝʟʶʤʝ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʃʠʩʪ ʜʘʥʥʳʭ:  

ʂʦʣʦʥʢʘ 

ʈʘʙʦʯʝʝ 

ʇʨʦʩʪʨʘʥʩʪʚʦ 

ʉʧʠʩʦʢ ʬʘʡʣʦʚ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʦʮʝʥʢʝ. ɿʝʣʝʥʘʷ ʤʝʪʢʘ ʩʣʝʚʘ ʦʪ ʠʤʝʥʠ ʬʘʡʣʘ ʦʟʥʘʯʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʘ ʢʨʘʩʥʘʷ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʚʝʨʢʠ Westgard® rules (ɹʦʣʝʝ 

ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ Westgard Rules ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ magellan). 

ʂʦʣʦʥʢʘ 

ʂʦʥʪʨʦʣʴ 
ʇʝʨʝʯʠʩʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ. 

ʂʦʣʦʥʢʘ 

ɿʥʘʯʝʥʠʝ 
ʆʪʦʙʨʘʞʘʝʪ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʢʘʞʜʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʂʦʣʦʥʢʠ ʦʮʝʥʦʢ 

Westgard® rule 

ʆʮʝʥʢʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʘʚʠʣʘʤ Westgard®. OK  ʝʩʣʠ 

ʧʨʘʚʠʣʦ ʥʝ ʥʘʨʫʰʝʥʦ, x ʝʩʣʠ ʧʨʘʚʠʣʦ ʥʘʨʫʰʝʥʦ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʪʘʙʣʠʮʝʡ (ʩʤ. ʧʨʘʚʠʣʘ 

Westgard ʥʠʞʝ). 

ʇʦʣʝ 

ʂʦʤʤʝʥʪʘʨʠʠ 

ʄʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʦʮʝʥʢʘʤ. 

ʂʥʦʧʢʘ ʇʨʝʜʚ. 

ʧʨʦʩʤʦʪʨ 

ʧʝʯʘʪʠ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʨʘʩʧʝʯʘʪʢʠ ʛʨʘʬʠʢʘ Levy-

Jennings, ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʢʠ Westgard rules ʠ 

ʢʦʤʤʝʥʪʘʨʠʝʚ. 
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ʇʨʘʚʠʣʘ Westgard 

ʇʨʘʚʠʣʘ Westgard® ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʜʝʣʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘʚʠʣ. 

 

ɼʘ = ʧʨʘʚʠʣʦ 

ʥʘʨʫʰʝʥʦ 

 

ʅʝʪ = ʧʨʘʚʠʣʦ 

ʥʝ ʥʘʨʫʰʝʥʦ 

 

1:2s ʇʨʘʚʠʣʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʭʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʟʘ  

ʧʨʝʜʝʣʳ  

x + 2SD ʠʣʠ x - 2SD. 

ʕʪʦ ʧʨʘʚʠʣʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʜʣʷ ʟʘʧʫʩʢʘ ʪʱʘʪʝʣʴʥʦʡ 

ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʦʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʠʞʝ 

ʧʨʘʚʠʣʘʤʠ. 

ɽʩʣʠ ʥʠ ʦʜʠʥ ʨʝʟʫʣʴʪʘʪ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʝ ʚʳʡʜʝʪ ʟʘ ʧʨʝʜʝʣʳ +/- 

2s ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʦʮʝʜʫʨʘ ʠʟʤʝʨʝʥʠʡ ʩʯʠʪʘʝʪʩʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʙʣʶʜʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ 

ʧʨʘʚʠʣ. 

ʆʜʥʘʢʦ ʝʩʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʨʝʟʫʣʴʪʘʪ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚʳʡʜʝʪ ʟʘ 

ʧʨʝʜʝʣʳ +/- 2s ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʙʫʜʝʪ ʥʘʨʫʰʝʥʦ ʢʘʢʦʝ-ʣʠʙʦ ʜʨʫʛʦʝ 

ʧʨʘʚʠʣʦ, ʧʨʦʮʝʜʫʨʘ ʠʟʤʝʨʝʥʠʡ ʩʯʠʪʘʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. 

1:3s ʇʨʘʚʠʣʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʭʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʟʘ  

ʧʨʝʜʝʣʳ  

x + 3SD ʠʣʠ x - 3SD. 

ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʦʪʜʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ 

+/- 3s ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʠʟʤʝʨʝʥʠʝ ʦʪʚʝʨʛʘʝʪʩʷ.  

2:2s ʇʨʘʚʠʣʦ ʧʨʦʚʝʨʢʠ ʚʳʭʦʜʘ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʟʘ ʧʨʝʜʝʣʳ  

x + 2SD ʠʣʠ x - 2SD. 

ɽʩʣʠ ʨʝʟʫʣʴʪʘʪʳ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚʳʭʦʜʷʪ 

ʟʘ ʧʨʝʜʝʣʳ +/- 2s ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʠʟʤʝʨʝʥʠʝ ʦʪʚʝʨʛʘʝʪʩʷ.  

R:4s ʇʨʘʚʠʣʦ ʧʨʦʚʝʨʢʠ ʧʨʝʚʳʰʝʥʠʷ ʜʠʘʧʘʟʦʥʦʤ (ʨʘʟʥʦʩʪʴʶ) ʢʦʥʪʨʦʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʟʥʘʯʝʥʠʷ 4SD.  

ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʦʜʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣ +2s ʦʪ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʜʨʫʛʦʛʦ ð -2s ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʠʟʤʝʨʝʥʠʝ 

ʦʪʚʝʨʛʘʝʪʩʷ. ʕʪʠ ʜʚʘ ʢʦʥʪʨʦʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ. 

4:1s  ʇʨʘʚʠʣʦ ʧʨʦʚʝʨʢʠ ʚʳʭʦʜʘ ʯʝʪʳʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʟʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʠʟ ʜʚʫʭ ʧʨʝʜʝʣʦʚ  

x + 1SD ʠʣʠ x - 1SD.  

ɽʩʣʠ ʨʝʟʫʣʴʪʘʪʳ ʯʝʪʳʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ +/- 1s ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʠʟʤʝʨʝʥʠʝ ʦʪʚʝʨʛʘʝʪʩʷ. 

10:x ɽʩʣʠ ʨʝʟʫʣʴʪʘʪʳ 10 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʦʢʘʟʳʚʘʶʪʩʷ ʧʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʠʟʤʝʨʝʥʠʝ 

ʦʪʚʝʨʛʘʝʪʩʷ. ʆʜʥʘʢʦ, ʝʩʣʠ ʦʜʠʥ ʠʟ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʚʝʥ ʩʨʝʜʥʝʤʫ 

ʟʥʘʯʝʥʠʶ, ʠʟʤʝʨʝʥʠʝ ʥʝ ʦʪʚʝʨʛʘʝʪʩʷ. 
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7.4.3 ʄʝʥʶ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʇʨʘʚʢʘ 

ʄʝʥʶ ʇʨʘʚʢʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ:  

ʂʦʧʠʨʦʚʘʪʴ ʚ Excel 

ʂʦʤʘʥʜʘ ʂʦʧʠʨʦʚʘʪʴ ʚ Excel ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʙʦʯʫʶ ʢʥʠʛʫ Excel. 

ʂʦʧʠʨʦʚʘʪʴ ʚ ʬʦʨʤʘʪ ASCII 

ɺʳʙʝʨʠʪʝ ʂʦʧʠʨʦʚʘʪʴ ʚ ʬʦʨʤʘʪ ASCII, ʯʪʦʙʳ ʩʢʦʧʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʚʳʜʝʣʝʥʥʳʭ ʣʫʥʢʘʭ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ, ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ. 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʦʩʠʪʴ ʜʘʥʥʳʝ ʣʫʥʦʢ ʚ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ.  

ɺʩʪʘʚʠʪʴ ʚ ʬʦʨʤʘʪʝ ASCII 

ɺ ʤʝʥʶ ʇʨʘʚʢʘ ʚʳʙʝʨʠʪʝ ɺʩʪʘʚʠʪʴ ʠʣʠ ʥʘʞʤʠʪʝ CTRL-V. 

ɼʘʥʥʳʝ ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʙʫʜʫʪ ʚʩʪʘʚʣʝʥʳ  ʚ ʬʦʨʤʘʪʝ ASCII. ʌʫʥʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʦʩ ʜʘʥʥʳʭ ʚ ʣʫʥʢʠ ʠʟ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ (ʥʘʧʨ. Excel). 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʤʳʰʠ ʚ ʜʨʫʛʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʠʣʦʞʝʥʠʠ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʩʢʦʧʠʨʦʚʘʪʴ 

ʚʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʠ ʧʝʨʝʜʘʪʴ ʠʭ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ. ʉʨʦʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʟʜʝʣʝʥʳ ʧʝʨʝʚʦʜʘʤʠ ʩʪʨʦʢ, ʩʪʦʣʙʮʳ ð ʪʘʙʫʣʷʮʠʝʡ. ɺ Excel ʵʪʦ ʜʝʣʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʚʳʙʦʨʝ ʥʝʩʢʦʣʴʢʠʭ ʷʯʝʝʢ. 

ʌʫʥʢʮʠʷ ɺʩʪʘʚʠʪʴ ʧʦʟʚʦʣʷʝʪ ʚʩʪʘʚʠʪʴ ʩʢʦʧʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ 

ASCII ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʚ ʣʫʥʢʠ. ɼʘʥʥʳʝ ʚʩʝʛʜʘ ʚʩʪʘʚʣʷʶʪʩʷ, ʥʘʯʠʥʘʷ ʩ 

ʧʦʟʠʮʠʠ A1. ɼʣʷ ʥʝʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 0. 

ɺ ʩʣʫʯʘʝ ʥʝʟʘʢʦʥʯʝʥʥʦʛʦ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʠʥʪʝʨʚʘʣʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʘʧʨʦʩ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʟʘʧʠʩʠ 

ʦʨʠʛʠʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʪʝʢʫʱʠʤʠ ʚʳʙʨʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʠʣʠ ʠʭ ʠʟʤʝʥʝʥʠʷ. 

ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʙʝʨʝʪʩʷ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ. 

ɺʩʪʘʚʢʘ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 6.5 ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ ʩ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤ ʠʣʠ 

ʠʟʙʨʘʥʥʳʤ ʤʝʪʦʜʦʤ ï ɺʩʪʘʚʠʪʴ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ. 

ʇʝʨʝʩʯʠʪʘʪʴ ʚ ʜʨʫʛʦʤ ʤʝʪʦʜʝ 

ɹʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥ ʧʝʨʝʨʘʩʯʝʪ ʩ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʦʢ ʚʥʦʚʴ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʩʯʝʪʘ ʚʦʟʥʠʢʥʝʪ ʦʰʠʙʢʘ, ʧʨʦʮʝʜʫʨʘ ʙʫʜʝʪ ʧʨʝʨʚʘʥʘ. 

ɺʳʙʝʨʠʪʝ ʵʪʫ ʦʧʮʠʶ, ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʪʢʨʳʪʴ ʬʘʡʣ. ɺ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʧʦʣʝ ʂʦʤʤʝʥʪʘʨʠʠ ʦʪʦʙʨʘʞʘʶʪʩʷ (ʝʩʣʠ ʙʳʣʠ ʚʚʝʜʝʥʳ) 

ʦʧʠʩʘʥʠʷ ʬʘʡʣʦʚ (ʪʦʣʴʢʦ ʚ magellan Tracker). ɺʳʙʝʨʠʪʝ ʤʝʪʦʜ ʣʠʙʦ 

ʜʚʘʞʜʳ ʢʣʠʢʥʫʚ ʤʳʰʴʶ, ʣʠʙʦ ʚʳʙʨʘʚ ʬʘʡʣ ʠ ʥʘʞʘʚ ʢʥʦʧʢʫ ʆʪʢʨʳʪʴ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʯʠʩʣʝʥʠʷ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʪʦʣʴʢʦ ʜʣʷ ʧʦʢʘʟʘ ʠ ʥʝ ʩʦʜʝʨʞʠʪ 

ʵʣʝʤʝʥʪʦʚ ʚʚʦʜʘ. ʆʥʦ ʙʫʜʝʪ ʟʘʢʨʳʪʦ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʝʨʝʨʘʩʯʝʪʘ. 
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7.4.4 ʄʝʥʶ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʇʨʠʙʦʨ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʫʥʢʮʠʷʭ ʇʝʨʝʤʝʱʝʥʠʷ ʠ 

ʈʝʛʫʣʠʨʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʩʤ. ʨʘʟʜʝʣ 3.1.1 ʇʝʨʝʤʝʱʝʥʠʷé. 

ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ 

ɺʳʧʦʣʥʝʥʠʝ ʠʟʤʝʨʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥʦ ʟʘʥʦʚʦ ʩ ʚʥʦʚʴ ʟʘʛʨʫʞʝʥʥʳʤ 

ʤʝʪʦʜʦʤ, ʘ ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ, ʚʳʙʨʘʚ ɼʘ ʚ ʜʠʘʣʦʛʦʚʦʤ 

ʦʢʥʝ magellan.  

ɺ ʩʣʫʯʘʝ ʥʝʧʦʣʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʙʘʚʣʝʥʳ ʮʠʢʣʳ (ʥʝ ʜʦʩʪʫʧʥʦ ʚ ʧʨʠʙʦʨʘʭ ʩʝʨʠʠ Infinite). 

(ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 6.5 ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ ʩ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤ ʠʣʠ 

ʠʟʙʨʘʥʥʳʤ ʤʝʪʦʜʦʤ). 

7.4.5 ʆʢʥʦ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ 

ɼʘʥʥʳʝ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʚ ʣʫʥʢʘʭ ʧʨʠ ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʪʦʜʘ 

(ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ Ą ʇʨʦʩʤʦʪʨ. ʨʝʟʫʣʴʪ. ʧʦʩʣʝ 

ʠʟʤʝʨʝʥʠʷĄ ɼʦʧʦʣʥʠʪʝʣʴʥʦé).  

ɺ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʣʫʥʢʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʨʠ ʩʪʨʦʢʠ, ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʦʪʦʙʨʘʞʘʶʱʠʝ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

1-ʷ ʩʪʨʦʢʘ: ʩʭʝʤʘ 

2-ʷ ʩʪʨʦʢʘ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʚʪʦʨʝʥʠʠ 

3-ʷ ʩʪʨʦʢʘ: ɺ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʘʚʠʣʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʨʘʟʜʝʣʝ 7.4.6 ʉʧʝʮʠʘʣʴʥʳʝ 

ʩʠʤʚʦʣʳ. 

7.4.6 ʉʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ 

çʅʠʯʝʛʦè ʅʝʪ ʜʘʥʥʳʭ. 

ç~è ʪʠʣʴʜʘ ʊʠʣʴʜʘ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʟʥʘʯʝʥʠʷʤ ʣʫʥʦʢ, 

ʧʦʜʚʝʨʛʰʠʤʩʷ ʤʘʥʠʧʫʣʷʮʠʷʤ (ʩʠʤʫʣʷʮʠʷ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ), ʥʘʧʨʠʤʝʨ 0.354~ 

ç()è ʢʨʫʛʣʳʝ ʩʢʦʙʢʠ ʉʢʦʙʢʠ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʩ ʤʘʩʢʠʨʦʚʘʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʣʫʥʢʠ, ʥʘʧʨʠʤʝʨ (0.354) 

ç!è ʚʦʩʢʣʠʮʘʪʝʣʴʥʳʡ 

ʟʥʘʢ 

ɺʦʩʢʣʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʫʜʘʣʝʥʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʣʫʥʢʠ, ʥʘʧʨʠʤʝʨ !0.354 

ç#è ʨʝʰʝʪʢʘ ɿʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʨʢʠʨʦʚʘʥʳ ʟʥʘʢʦʤ ç#è, 

ʝʩʣʠ ʨʘʩʯʝʪʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚʥʝ 

ʜʠʘʧʘʟʦʥʘ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ, ʯʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʳʣʦ 

ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʦ. ʅʘʧʨʠʤʝʨ 

#13.75 

ç*è ʟʚʝʟʜʦʯʢʘ: ɿʚʝʟʜʦʯʢʦʡ ʧʦʤʝʯʘʶʪʩʷ ʟʥʘʯʝʥʠʷ, ʠʟʤʝʨʝʥʥʳʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ çʀʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʛʫʣʠʨʦʚʢʫ ʫʩʠʣʝʥʠʷè, ʢʦʪʦʨʘʷ ʢʦʨʨʝʢʪʠʨʫʝʪ 

(=ʧʦʥʠʞʘʝʪ) ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ. 

ɺʳʚʝʜʝʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʩʦʦʙʱʝʥʠʝ ʦʙ 

ʦʰʠʙʢʝ 

ɿʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʣʫʥʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ (ʥʘʧʨʠʤʝʨ, ʟʘʪʫʭʘʥʠʝ ʣʘʤʧʳ, 

ʜʝʣʝʥʠʝ ʥʘ ʥʦʣʴ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʣʦʛʘʨʠʬʤ). 
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ʆʪʩʫʪʩʪʚʫʝʪ ʮʚʝʪ, 

ʪʨʝʪʴʷ ʩʪʨʦʢʘ ʧʫʩʪʘ 

¶ ʂ ʣʫʥʢʝ ʥʝ ʧʨʠʤʝʥʝʥʘ ʥʠ ʦʜʥʘ ʬʦʨʤʫʣʘ 

¶ ʃʫʥʢʘ ʧʦʚʪʦʨʝʥʠʷ ʝʩʣʠ çʩʨʝʜʥʝʝ sè ʠʣʠ 

çʨʘʩʯʝʪ vè ʠʣʠ 

¶ ʦʪʩʫʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ 

ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ɼʘʥʥʳʝ ʧʝʨʚʦʛʦ 

ʧʦʚʪʦʨʝʥʠʷ 

ʤʘʩʢʠʨʦʚʘʥʳ ʠʣʠ 

ʦʪʩʫʪʩʪʚʫʶʪ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʯʠʪʘʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʩʢʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʦʜʥʘʢʦ, ʟʥʘʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦ ʦʪʦʙʨʘʞʝʥʦ ʚ ʣʫʥʢʝ ʧʝʨʚʦʛʦ ʧʦʚʪʦʨʝʥʠʷ 

«< MIN» ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʞʝ ʩʘʤʦʛʦ 

ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʘ. 

«MltPt» ʅʝʩʢʦʣʴʢʦ ʪʦʯʝʢ. ʅʝʚʦʟʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ 

ʝʜʠʥʩʪʚʝʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ. 

«> MAX» ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʰʝ ʩʘʤʦʛʦ 

ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʘ. 

«NoCalc»  ʅʝ ʥʘʡʜʝʥʳ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʣʠ ʦʰʠʙʢʘ ʚ 

ʚʳʯʠʩʣʝʥʠʷʭ. ʅʝʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ 

ʚʳʯʠʩʣʝʥʠʷ. 

ɻʦʨʷʯʠʝ ʢʣʘʚʠʰʠ 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʞʤʠʪʝ ʠ ʫʜʝʨʞʠʚʘʡʪʝ 

CTRL+SHIFT, ʯʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʥʘʟʥʘʯʝʥʥʫʶ ʬʦʨʤʫʣʫ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ. 

7.4.7 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ɼʘʥʥʳʝ ʧʨʠʙʦʨʘ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ 

ʪ.ʧ., ʘ ʪʘʢʞʝ ʠʭ ʩʪʘʪʠʩʪʠʢʫ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ. 

7.4.8 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ʆʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ ʨʘʟʥʦʩʪʥʳʝ 

ʜʘʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ. 

7.4.9 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʥʫʞʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʩʤʦʪʨʝʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʚʢʣʶʯʘʷ ʩʪʘʪʠʩʪʠʢʫ, ʮʚʝʪʥʫʶ ʩʭʝʤʫ ʠ ʪ.ʧ. 

7.4.10 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ʂʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʩʤʦʪʨʝʪʴ ʧʘʨʘʤʝʪʨʳ ʦʮʝʥʢʠ ʢʠʥʝʪʠʯʝʩʢʦʛʦ 

ʠʟʤʝʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʨʝʜʥʠʡ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʣʳ ʥʘʢʣʦʥʘ, ʚʨʝʤʷ ʩʪʘʨʪʘ 

ʠ ʜʨ., ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ (ʥʘʧʨ. ʟʥʘʯʝʥʠʝ ʧʝʨʝʧʦʣʥʝʥʠʷ) ʚ ʨʘʩʯʝʪʝ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʫʜʫʪ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ. 
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ʅʘʩʪʨʦʡʢʘ ʦʙʨʘʙʦʪʢʠ ʢʠʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʳʤ ʣʫʥʢʘʤ 

ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʀʟʤʝʥʠʪʴ ʢʠʥʝʪʠʯʝʩʢʠʝ ʥʘʩʪʨʦʡʢʠ é ʚ ʢʦʥʪʝʢʩʪʥʦ-

ʟʘʚʠʩʠʤʦʤ ʤʝʥʶ, ʦʪʢʨʳʚʘʝʤʦʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʨʠ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʝ. 

ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʙʨʘʙʦʪʢʘ ʢʠʥʝʪʠʢʠ ʜʘʥʥʳʭ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʨʘʟʜʝʣ 4.3.8 ʂʦʥʮʝʥʪʨʘʮʠʠ: 

ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ). 

ɼʣʷ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʤʦʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʚ ʜʨʫʛʠʝ ʣʫʥʢʠ (ʚʳʙʝʨʠʪʝ ʂʦʧʠʨʦʚʘʪʴ 

ʢʠʥʝʪʠʯʝʩʢʠʝ ʥʘʩʪʨʦʡʢʠ ʚ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʤ ʤʝʥʶ, ʦʪʢʨʳʚʘʝʤʦʤ 

ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʥʘʞʤʠʪʝ ʚ ʣʫʥʢʝ(ʘʭ), ʢʫʜʘ ʪʨʝʙʫʝʪʩʷ ʩʢʦʧʠʨʦʚʘʪʴ 

ʥʘʩʪʨʦʡʢʠ, ʠ ʚʳʙʝʨʠʪʝ ɺʩʪʘʚʠʪʴ ʢʠʥʝʪʠʯʝʩʢʠʝ ʥʘʩʪʨʦʡʢʠé).  

ʀʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʦʢʥʘ ʆʙʨʘʙʦʪʢʘ ʢʠʥʝʪʠʢʠ ʜʘʥʥʳʭ ʥʘ ʚʢʣʘʜʢʝ ʄʝʪʦʜ 

ʧʝʨʝʟʘʧʠʩʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʦʥʢʨʝʪʥʦʡ ʣʫʥʢʝ. 

ɻʨʘʬʠʢ: ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʢʠʥʝʪʠʢʘ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɻʨʘʬʠʢ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʢʠʥʝʪʠʢʠ  ʧʦʟʚʦʣʷʝʪ 

ʦʪʦʙʨʘʟʠʪʴ ʛʨʘʬʠʢ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʢʠʥʝʪʠʢʠ.  

ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʛʨʘʬʠʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʢʠʥʝʪʠʢʠ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ, ʱʝʣʢʥʠʪʝ ʧʦ ʛʨʘʬʠʢʫ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ. 

ʋʢʘʟʘʪʝʣʴ 

ʧʝʨʝʢʨʝʩʪʠʷ 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʚ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ 

ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʚ ʚʠʜʝ 

ʧʝʨʝʢʨʝʩʪʠʷ. 

ʉʢʦʧʠʨʦʚʘʪʴ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ 

ʂʦʧʠʨʫʝʪ ʛʨʘʬʠʢ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʬʦʨʤʘʪʝ bmp, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʚ ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ 

Windows ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʚʩʪʘʚʢʠ. 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ 

bmp 

ʉʦʭʨʘʥʝʥʠʝ ʛʨʘʬʠʢʘ ʚ ʚʠʜʝ ʬʘʡʣʘ bmp. 

ʇʝʯʘʪʴ ʇʝʯʘʪʴ ʛʨʘʬʠʢʘ. 

ʅʘʩʪʨʦʡʢʘ 

ʧʨʠʥʪʝʨʘ.. 

ʆʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʩʪʨʦʡʢʘ ʧʨʠʥʪʝʨʘ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʩʪʨʦʝʢ ʧʨʠʥʪʝʨʘ. 

ʋʚʝʣʠʯʠʪʴ ʜʦ 

100% 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʛʨʘʬʠʢʘ 100 % ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʫʪʝʤ 

ʚʳʙʦʨʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʛʨʘʬʠʢʘ. 

ɼʘʥʥʳʝ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʢʠʥʝʪʠʢʠé 

ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɼʘʥʥʳʝ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʢʠʥʝʪʠʢʠ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ɼʘʥʥʳʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʢʠʥʝʪʠʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. 

ʉʚʦʡʩʪʚʘé ɺʳʙʝʨʠʪʝ ʵʪʫ ʢʦʤʘʥʜʫ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ 

ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ. ʄʦʞʥʦ ʟʘʜʘʪʴ ʥʘʟʚʘʥʠʝ 

ʛʨʘʬʠʢʘ, ʩʪʠʣʠ ʦʩʝʡ, ʩʪʠʣʴ ʢʨʠʚʦʡ ʠ ʪ. ʧ. 

ʉʧʨʘʚʢʘé ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʧʨʘʚʢʠ magellan. 
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7.4.11 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ʂʦʥʮʝʥʪʨʘʮʠʠ 

ɺʳʙʝʨʠʪʝ ʦʪʜʝʣʴʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʩʨʝʜʥʝʝ ʠʣʠ ʩʨʝʜʥʶʶ ʝʜʠʥʠʯʥʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʩʯʠʪʘʥʥʳʭ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ 

ʢʨʠʚʦʡ: 

¶ ʆʪʜʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʝʜ. ʠʟʤ.)  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʪʜʝʣʴʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷ. 

¶ ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʝʜ. ʠʟʤ.)  

ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʧʦʚʪʦʨʝʥʠʡ. ɽʩʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʧʦʚʪʦʨʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʚʝʜʝʥʠʷʤʠ, ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝ ʙʫʜʝʪ 

ʧʦʩʯʠʪʘʥʘ. 

¶ ʉʨʝʜʥʷʷ ʦʪʜʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʝʜ. ʠʟʤ.)  

ɺʳʯʠʩʣʷʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʞʜʦʛʦ ʧʦʚʪʦʨʝʥʠʷ. ɿʘʪʝʤ ʚʳʯʠʩʣʷʝʪʩʷ ʠʭ 

ʩʨʝʜʥʝʝ. 

¶ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʦʪʜʝʣʴʥʘʷ, ʩʨʝʜʥʷʷ ʠ ʩʨʝʜʥʷʷ), ʝʩʣʠ 

ʠʤʝʶʪʩʷ. 

¶ ɻʨʘʬʠʢ: ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ 

ɺʳʙʝʨʠʪʝ ʵʪʫ ʦʧʮʠʶ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɻʨʘʬʠʢ: 

ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ. 

¶ ʆʪʨʝʟʢʠ 

¶ ɿʥʘʯʝʥʠʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʝʩʣʠ ʦʧʨʝʜʝʣʝʥʳ 

¶ IC 50, r-IC 50, ɻʨʘʬʠʢ: ʩʝʨʠʷ ʨʘʟʚʝʜʝʥʠʡ 

ɻʨʘʬʠʢ: ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ 

ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʯʝʨʝʟ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ 

ʂʨʠʚʘʷ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. 

ʕʪʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʤʝʥʶ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʭʨʘʥʝʥʠʷ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ, ʠʟʤʝʥʝʥʠʷ ʪʠʧʘ ʘʥʘʣʠʟʘ ʠʣʠ ʩʨʘʚʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʢʨʠʚʳʭ. ʕʪʦʪ ʛʨʘʬʠʢ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʚʠʜʝ ʬʘʡʣʘ bmʨ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʚʩʪʘʚʢʠ ʚ ʜʦʢʫʤʝʥʪʳ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ. 

ɻʨʘʬʠʢ: ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: 

ʄʝʥʶ ʌʘʡʣ 

ʄʝʥʶ ʌʘʡʣ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: 

¶ ʉʦʟʜʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ, ʟʥʘʯʝʥʠʷ X ʠ Y 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. 

ɺʚʝʜʠʪʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʡ (ʟʥʘʯʝʥʠʝ Y) ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʟʥʘʯʝʥʠʝ 

X). ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ ʀʩʢʣʶʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʦʯʢʘ ʥʝ 

ʙʫʜʝʪ ʚʢʣʶʯʝʥʘ ʚ ʨʘʩʯʝʪ ʛʨʘʬʠʢʘ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ OK. 

¶ ʆʪʢʨʳʪʴ ʜʣʷ ʦʪʢʨʳʪʠʷ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. 

ʄʦʞʥʦ ʦʪʢʨʳʪʴ ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ, ʩʦʭʨʘʥʝʥʥʫʶ ʚ ʬʦʨʤʘʪʝ .std. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʢʦʤʘʥʜʳ ʛʨʘʬʠʢ ʧʦʢʘʞʝʪʩʷ ʚʤʝʩʪʝ ʩ ʫʞʝ 

ʦʪʦʙʨʘʞʘʝʤʳʤʠ ʢʘʣʠʙʨʦʚʦʯʥʳʤʠ ʢʨʠʚʳʤʠ. 

¶ ɿʘʢʨʳʪʴ 

ɽʩʣʠ ʦʪʢʨʳʪʦ ʥʝʩʢʦʣʴʢʦ ʢʨʠʚʳʭ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʟʘʢʨʳʪʴ 

ʦʪʜʝʣʴʥʳʝ ʢʨʠʚʳʝ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʨʠʚʫʶ ʚ ʩʧʠʩʢʝ ʠ 

ʟʘʢʨʳʪʴ ʝʝ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ OK. 
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¶ ʉʦʭʨʘʥʠʪʴ/ʉʦʭʨʘʥʠʪʴ ʢʘʢ ʚʳʙʠʨʘʝʪʩʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʦʮʝʥʦʢ. 

ʂʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʬʘʡʣʝ .std. ʕʪʦʪ ʬʘʡʣ 

ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ ʤʝʪʦʜ ʥʘ ʚʢʣʘʜʢʝ ɼʘʥʥʳʝ. ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ 

ʢʦʤʘʥʜʳ Save ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʦʡ ʢʨʠʚʦʡ ʦʥʘ ʧʨʦʩʪʦ 

ʩʦʭʨʘʥʠʪʩʷ ʙʝʟ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʧʨʦʩʦʚ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʧʦʜʘʝʪʩʷ ʟʘʧʨʦʩ ʜʣʷ ʚʚʦʜʘ ʥʘʟʚʘʥʠʷ ʥʦʚʦʡ ʢʨʠʚʦʡ. 

¶ ʕʢʩʧʦʨʪ ʜʣʷ ʵʢʩʧʦʨʪʘ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʚ ʚʠʜʝ ʬʘʡʣʘ bmp. 

¶ ʇʝʯʘʪʴé ʜʣʷ ʧʝʯʘʪʠ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. ʕʪʘ ʢʦʤʘʥʜʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʯʘʪʠ ʪʝʢʫʱʝʛʦ ʛʨʘʬʠʢʘ. 

¶ ʅʘʩʪʨʦʡʢʘ ʧʨʠʥʪʝʨʘé  

ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʩʪʨʦʡʢʘ ʧʨʠʥʪʝʨʘ. 

¶ ɺʳʭʦʜ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ. 

ɺ ʩʣʫʯʘʝ ʚʥʝʩʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʷ 

ʠʥʪʝʨʧʦʣʷʮʠʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʦʚʳʡ ʨʘʩʯʝʪ. 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʂʘʣʠʙʨʦʚʦʯʥʳʝ ʢʨʠʚʳʝ, ʜʦʙʘʚʣʷʝʤʳʝ ʢʦʤʘʥʜʘʤʠ ʉʦʟʜʘʪʴ ʠʣʠ 

ʆʪʢʨʳʪʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ʇʦʩʣʝ 

ʟʘʢʨʳʪʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʵʪʠ ʢʨʠʚʳʝ 

ʫʜʘʣʷʶʪʩʷ. 

 ǓǔǙ-ǛǆǙ ǣǐǗǕǋǖǘǓǔǉǔ ǙǖǔǈǓǥ 

ʉʦʭʨʘʥʝʥʥʳʝ ʬʘʡʣʳ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʤʝʪʦʜʘʭ, 

ʚ ʩʭʝʤʘʭ ʢʦʪʦʨʳʭ ʥʝʪ ʩʪʘʥʜʘʨʪʦʚ (ʢʘʣʠʙʨʘʪʦʨʦʚ), ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʦʙʨʘʟʮʦʚ. ʉʤ. 4.3.8 ʂʦʥʮʝʥʪʨʘʮʠʠ: ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ . 

ʄʝʥʶ ʈʝʜʘʢʪʠʨ 

ʄʝʥʶ ʈʝʜʘʢʪʠʨ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: 

¶ ʂʦʧʠʨʦʚʘʪ  ɹʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʛʨʘʬʠʢʘ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʚʠʜʝ ʬʘʡʣʘ 

bmp, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʚ ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ Windows ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʢʦʧʠʨʦʚʘʥʠʷ/ʚʩʪʘʚʢʠ. 

¶ ʉʚʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʪʠʧʘ ʘʥʘʣʠʟʘ, ʦʩʝʡ, ʥʘʟʚʘʥʠʷ ʠ ʪ. ʧ.  

¶ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 

ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ. ɺ ʵʪʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʤʦʞʥʦ ʠʩʢʣʶʯʘʪʴ ʠʣʠ 

ʚʢʣʶʯʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʪʦʯʢʠ.  

ʇʦʩʣʝ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʨʠʚʦʡ ʚ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʳʭ ʢʨʠʚʳʭ ʠ 

ʥʘʞʘʪʠʷ OK ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʦʪʦʙʨʘʟʷʪʩʷ ʚʩʝ ʙʘʟʦʚʳʝ ʪʦʯʢʠ. 

ɸʢʪʠʚʠʨʫʡʪʝ ʠʣʠ ʠʩʢʣʶʯʘʡʪʝ ʪʦʯʢʫ ʱʝʣʯʢʦʤ ʧʦ ʧʘʨʘʤʝʪʨʫ 

ʀʩʢʣʶʯʠʪʴ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʦʣʴʢʦ ʪʦʯʢʠ, ʥʝ ʧʦʤʝʯʝʥʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʢʣʶʯʝʥʥʳʭ. 

ʀʟʤʝʥʠʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʙʘʟʦʚʳʝ ʪʦʯʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʚʚʝʜʝʥʥʳʝ ʚʨʫʯʥʫʶ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʛʨʫʞʝʥʥʳʝ. 

ʅʘʧʨʠʤʝʨ, ʙʘʟʦʚʳʝ ʪʦʯʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʦʞʥʦ 

ʪʦʣʴʢʦ ʠʩʢʣʶʯʠʪʴ. 

¶ ɼʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ: ʆʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɼʠʘʧʘʟʦʥ 

ʢʦʥʮʝʥʪʨʘʮʠʡ. ɺʳʙʝʨʠʪʝ ʇʦʢʘʟʘʪʴ ʚʩʝ ʠʣʠ ʆʪʦʙʨʘʟʠʪʴ ʜʠʘʧʘʟʦʥ. ɺ 

ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʆʪʦʙʨʘʟʠʪʴ ʜʠʘʧʘʟʦʥ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʦʚ ʄʠʥ ʠ 

ʄʘʢʩ ʚ ʦʢʥʝ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟ ʫʢʘʟʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. 



7.  ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ  

140 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 2023-07 

ʄʝʥʶ ɺʠʜ 

ʄʝʥʶ ɺʠʜ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: 

¶ ɾʫʨʥʘʣ ʢʦʥʪʨʦʣʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʞʫʨʥʘʣʘ ʢʦʥʪʨʦʣʷ ʚʥʝʰʥʝʡ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʚ magellan 

Tracker. 

¶ ʉʪʘʪʠʩʪʠʢʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʏʪʦʙʳ ʦʮʝʥʠʪʴ, ʥʝ ʧʨʦʠʟʦʰʣʦ ʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʩʤʝʱʝʥʠʡ ʠʣʠ ʜʨʫʛʠʭ ʠʟʤʝʥʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʪʦʤʝʪʨʘ, ʤʦʞʥʦ 

ʩʨʘʚʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. 

ɽʩʣʠ ʟʘʛʨʫʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʢʨʠʚʳʭ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʙʫʜʫʪ 

ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

¶ ʆʪʨʝʟʢʠé ʦʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʪʨʝʟʢʠ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʆʪʨʝʟʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʨʝʟʢʦʚ. 

¶ ʉʨʝʜʥʷʷ ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʦʪʦʙʨʘʞʘʝʪ ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ, 

ʫʩʨʝʜʥʝʥʥʫʶ ʧʦ ʚʳʧʦʣʥʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʛʨʫʧʧʘʤ.  

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʢʦʛʜʘ ʚ ʦʢʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʝʩʢʦʣʴʢʦ ʢʨʠʚʳʭ. ʇʫʪʝʤ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʢʨʠʚʳʭ ʙʫʜʝʪ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʨʝʜʥʷʷ ʢʨʠʚʘʷ. 

ʄʝʥʶ ʩʧʨʘʚʢʠ 

ɺʳʙʝʨʠʪʝ ʉʧʨʘʚʢʘ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʧʨʘʚʢʠ magellan. 

ʑʝʣʯʦʢ ʧʦ ʪʦʯʢʘʤ 

ʑʝʣʯʢʠ ʧʦ ʪʦʯʢʘʤ ʤʘʩʢʠʨʫʶʪ/ʧʦʢʘʟʳʚʘʶʪ ʠʭ ʥʘ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. 

ʇʦʩʣʝ ʤʘʩʢʠʨʦʚʘʥʠʷ ʪʦʯʢʠ ʣʠʥʠʷ ʛʨʘʬʠʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ, 

ʠ ʪʦʯʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʨʦʟʨʘʯʥʦʛʦ ʩʠʤʚʦʣʘ ʚʤʝʩʪʦ ʩʧʣʦʰʥʦʛʦ. 

ʉʦʚʝʪ: ʵʪʦ ʜʝʡʩʪʚʠʝ ʤʦʞʥʦ ʦʪʤʝʥʠʪʴ ʢʦʤʙʠʥʘʮʠʝʡ ʢʣʘʚʠʰ CTRL+Z. 

ʇʦʜʩʢʘʟʢʘ ʢʫʨʩʦʨʘ X, Y 

ɽʩʣʠ ʥʝ ʧʝʨʝʤʝʱʘʪʴ ʢʫʨʩʦʨ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʥʝʙʦʣʴʰʦʛʦ ʚʨʝʤʝʥʠ, 

ʦʪʦʙʨʘʟʠʪʩʷ ʪʝʢʩʪʦʚʘʷ ʧʦʜʩʢʘʟʢʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ X ʠ Y ʝʛʦ ʪʝʢʫʱʝʛʦ 

ʧʦʣʦʞʝʥʠʷ. 

 ǓǔǙ-ǛǆǙ ǣǐǗǕǋǖǘǓǔǉǔ ǙǖǔǈǓǥ 

ɽʩʣʠ ʥʘ ʛʨʘʬʠʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʙʦʣʝʝ ʰʝʩʪʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ, ʤʝʪʢʘ 

ʛʨʘʬʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʠʤ ʦʧʠʩʘʥʠʝʤ ʥʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ. 

ʏʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʬʫʥʢʮʠʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚ ʢʦʥʪʝʢʩʪʝ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʙʣʠʞʝʥʠʷ ʢʨʠʚʦʡ, ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ɼʘʥʥʳʝ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʚ 

ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʤ ʤʝʥʶ (ʩʤ. ʥʠʞʝ). 

ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʛʨʘʬʠʢʘ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ, ʱʝʣʢʥʠʪʝ ʧʦ ʛʨʘʬʠʢʫ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ.  

ʋʢʘʟʘʪʝʣʴ 

ʧʝʨʝʢʨʝʩʪʠʷ 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʚ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ 

ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʚ ʚʠʜʝ 

ʧʝʨʝʢʨʝʩʪʠʷ. 

ʆʜʠʥʦʯʥʘʷ ʪʦʯʢʘ ʇʨʦʩʤʦʪʨ ʟʥʘʯʝʥʠʡ ʧʦʚʪʦʨʝʥʠʡ ʚʤʝʩʪʦ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ. 
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ʉʢʦʧʠʨʦʚʘʪʴ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ 

ʂʦʧʠʨʫʝʪ ʛʨʘʬʠʢ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʬʦʨʤʘʪʝ bmp, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʚ ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ 

Windows ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʚʩʪʘʚʢʠ. 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ 

ʤʘʪʨʠʮʫ 

ʉʦʭʨʘʥʝʥʠʝ ʛʨʘʬʠʢʘ ʚ ʚʠʜʝ ʬʘʡʣʘ bmp. 

ʇʝʯʘʪʴ ʇʝʯʘʪʴ ʛʨʘʬʠʢʘ. 

ʅʘʩʪʨʦʡʢʘ 

ʧʨʠʥʪʝʨʘ.. 

ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʩʪʨʦʡʢʘ ʧʨʠʥʪʝʨʘ. 

ʆʪʤʝʥʠʪʴ 

ʠʟʤʝʥʝʥʠʝ 

ʆʪʤʝʥʘ ʧʦʩʣʝʜʥʠʭ ʜʝʡʩʪʚʠʡ. 

ʋʚʝʣʠʯʠʪʴ ʜʦ 

100% 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʛʨʘʬʠʢʘ 100 % ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʫʪʝʤ 

ʚʳʙʦʨʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʛʨʘʬʠʢʘ. 

ɼʘʥʥʳʝ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ 

ʢʨʠʚʦʡ 

ʇʨʦʩʤʦʪʨ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʙʣʠʞʝʥʠʷ ʦʪʦʙʨʘʞʘʝʤʦʡ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ(ʳʭ). 

ʆʪʨʝʟʢʠé 

 

ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʪʨʝʟʢʠ, ʚ ʢʦʪʦʨʦʤ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʦʪʨʝʟʢʦʚ. 

ʉʚʦʡʩʪʚʘé ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ. ʄʦʞʥʦ 

ʟʘʜʘʪʴ ʥʘʟʚʘʥʠʝ ʛʨʘʬʠʢʘ, ʩʪʠʣʠ ʦʩʝʡ, ʩʪʠʣʴ ʢʨʠʚʦʡ ʠ 

ʪ. ʧ. 

ʉʧʨʘʚʢʘé ʆʪʢʨʳʚʘʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʧʨʘʚʢʠ 

magellan. 

ɻʨʘʬʠʢ: ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʝʨʠʷ ʨʘʟʚʝʜʝʥʠʡ  

ɻʨʘʬʠʢ: ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʝʨʠʷ ʨʘʟʚʝʜʝʥʠʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʛʨʘʬʠʢ 

ʨʘʟʚʝʜʝʥʠʷ ʩ ʫʢʘʟʘʥʥʳʤ ʦʪʨʝʟʢʦʤ. 

ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʛʨʘʬʠʢʘ ʩʝʨʠʠ ʨʘʟʚʝʜʝʥʠʡ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ, ʱʝʣʢʥʠʪʝ ʧʦ ʛʨʘʬʠʢʫ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ.  

ʋʢʘʟʘʪʝʣʴ 

ʧʝʨʝʢʨʝʩʪʠʷ 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʚ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ 

ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʚ ʚʠʜʝ 

ʧʝʨʝʢʨʝʩʪʠʷ. 

ʉʢʦʧʠʨʦʚʘʪʴ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ 

ʂʦʧʠʨʫʝʪ ʧʦʣʥʳʡ ʛʨʘʬʠʢ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʬʦʨʤʘʪʝ 

bmp, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʚ ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ 

Windows ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʚʩʪʘʚʢʠ. 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ 

bmp 

ʉʦʭʨʘʥʝʥʠʝ ʛʨʘʬʠʢʘ ʚ ʚʠʜʝ ʬʘʡʣʘ bmp. 

ʇʝʯʘʪʴ ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʝʯʘʪʴ ʜʣʷ ʧʝʯʘʪʠ 

ʛʨʘʬʠʢʘ. 

ʅʘʩʪʨʦʡʢʠ ʧʝʯʘʪʠ ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʩʪʨʦʡʢʘ ʧʨʠʥʪʝʨʘ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʩʪʨʦʝʢ ʧʨʠʥʪʝʨʘ. 

ʋʚʝʣʠʯʠʪʴ ʜʦ 

100% 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʛʨʘʬʠʢʘ 100 % ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʫʪʝʤ 

ʚʳʙʦʨʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʛʨʘʬʠʢʘ. 

ɼʘʥʥʳʝ ʩʝʨʠʠ 

ʨʘʟʚʝʜʝʥʠʡ 

ʆʪʦʙʨʘʞʘʝʪ ʟʥʘʯʝʥʠʷ ʦʪʨʝʟʢʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ. 



7.  ʄʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ  

142 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 2023-07 

ʉʚʦʡʩʪʚʘé ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ. ʄʦʞʥʦ 

ʟʘʜʘʪʴ ʥʘʟʚʘʥʠʝ ʛʨʘʬʠʢʘ, ʩʪʠʣʠ ʦʩʝʡ, ʩʪʠʣʴ ʢʨʠʚʦʡ 

ʠ ʪ. ʧ. 

ʉʧʨʘʚʢʘé ʆʪʢʨʳʚʘʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʧʨʘʚʢʠ 

magellan. 

7.4.12 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ɺ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʧʦʩʣʝʜʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʠʘʧʘʟʦʥʳ ʠ ʧʨʝʜʝʣʳ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ.  

ɺ ʦʢʥʝ ʜʘʥʥʳʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʜʠʘʧʘʟʦʥʳ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʪ.ʧ.). 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ. 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ɼʠʘʧʘʟʦʥʳ ʠ ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʦʚ 

¶ ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʈʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʣʫʥʢʠ 

¶ ʉʪʘʪʠʩʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʉʪʘʪʠʩʪʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʧʦʧʘʜʘʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʜʠʘʧʘʟʦʥʘ 

7.4.13 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ. 

7.4.14 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ʉʭʝʤʘ ʤʝʪʦʜʘ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʭʝʤʫ ʤʝʪʦʜʘ, ʥʘʧʨ. ʧʦʟʠʮʠʠ ʣʫʥʦʢ, 

ʩʭʝʤʫ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʚʪʦʨʝʥʠʷʭ, ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʠ ʪ.ʜ. 

7.4.15 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʉʧʠʩʦʢ ʧʨʦʚʝʨʦʢ ʩʦʩʪʦʠʪ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ, ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʢʘʞʜʦʡ ʧʨʦʚʝʨʷʝʤʦʡ ʛʨʫʧʧʳ, ʬʦʨʤʫʣ ʧʨʦʚʝʨʢʠ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ (TRUE ʠʣʠ 

FALSE).  

ʈʝʟʫʣʴʪʘʪ TRUE ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʧʣʘʥʰʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʝʨʠʷʤ 

ʧʨʦʚʝʨʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ FALSE ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʣʘʥʰʝʪ ʧʨʦʚʝʨʢʫ ʥʝ ʧʨʦʰʝʣ. 

7.4.16 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ɺ ʧʨʦʪʦʢʦʣʝ ʦʰʠʙʦʢ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʩʝ ʦʰʠʙʢʠ, ʚʦʟʥʠʢʰʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʧʦʣʥʝʥʠʷ ʤʝʪʦʜʘ. ʆʰʠʙʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʪʝʯʝʥʠʝ ʠʟʤʝʨʝʥʠʷ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʦʚ. ʇʨʦʩʤʦʪʨʠʪʝ ʧʨʦʪʦʢʦʣ ʦʰʠʙʦʢ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʤʝʥʷʪʴ 

ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ. 

7.4.17 ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʎʚʝʪʦʚʘʷ ʰʢʘʣʘ  

ɽʩʣʠ ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʧʣʘʥʰʝʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ, 

ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʎʚʝʪʦʚʘʷ ʰʢʘʣʘ. ʎʚʝʪʘ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʣʫʥʦʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʮʚʝʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʪʨʦʝʢ, ʩʜʝʣʘʥʥʳʭ ʚ ʮʚʝʪʦʚʦʡ ʩʭʝʤʝ. 
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7.4.18 ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʣʫʥʢʠ 

ɺʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ, ʥʘʚʝʜʠʪʝ ʤʳʰʴ ʥʘ ʥʫʞʥʫʶ ʣʫʥʢʫ 

ʥʘ ʩʭʝʤʝ ʧʣʘʥʰʝʪʘ ʠ ʢʣʠʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ï ʧʦʷʚʠʪʩʷ ʢʦʥʪʝʢʩʪʥʦ-

ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʚʦʜʢʘ   

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʚʦʜʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʚʩʝʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ. 

ɼʝʨʝʚʦ 

ʠʥʬʦʨʤʘʮʠʠ 

ʜʝʨʝʚʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʩʝ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʣʫʥʢʘʤ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ. ɼʝʨʝʚʦ ʟʘʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʦʩʪʫʧʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ, ʩʪʘʪʫʩ 

ʜʦʟʠʨʦʚʘʥʠʷ ʠ ʪ. ʧ. ɽʩʣʠ ʜʦʩʪʫʧʥʳ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ, 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ ʠ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʧʨʠʙʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʪʦʯʢʠ. 

ʂʥʦʧʢʠ ɺʣʝʚʦ, 

ɺʧʨʘʚʦ, ɺʚʝʨʭ ʠ 

ɺʥʠʟ 

ʂʥʦʧʢʠ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʚʳʙʦʨʘ ʜʨʫʛʦʡ ʣʫʥʢʠ ʥʘ ʧʣʘʥʰʝʪʝ ʙʝʟ ʟʘʢʨʳʪʠʷ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. 

ʈʘʩʢʨʳʪʴ ʚʩʝ /  

ʉʚʝʨʥʫʪʴ ʚʩʝ 

ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʨʘʟʚʝʨʥʫʪʴ ʜʝʨʝʚʦ 

ʠʥʬʦʨʤʘʮʠʠ ʜʦ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʠʣʠ ʩʚʝʨʥʫʪʴ ʝʛʦ ʜʦ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ. 

OK ɿʘʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʚʦʜʢʘ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɼʝʪʘʣʠ 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɼʝʪʘʣʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʯʪʝʥʠʷ 

ʦʜʥʦʡ ʣʫʥʢʠ.  

ʄʝʥʶ ʌʘʡʣ ʇʨʠ ʥʘʞʘʪʠʠ Save & Exit (ʉʦʭʨʘʥʠʪʴ ʠ ʚʳʡʪʠ) ʚʩʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ, ʠ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʟʘʢʨʳʚʘʝʪʩʷ. 

ʄʝʥʶ ʈʝʜʘʢʪʠʨ ʄʝʥʶ ʈʝʜʘʢʪʠʨ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: 

¶ ʅʘʞʤʠʪʝ ʂʦʧʠʨʦʚʘʪʴ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʚ ʙʫʬʝʨ 

ʦʙʤʝʥʘ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʤʦʛʫʪ 

ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʚ ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ Windows ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʚʩʪʘʚʢʠ. 

¶ ɺʳʙʝʨʠʪʝ ʇʝʨʝʩʯʝʪ ʜʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʧʝʨʝʩʯʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ 

ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ 

ʦʪʢʣʶʯʝʥ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʧʝʨʝʩʯʝʪ. 

¶ ɽʩʣʠ ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʩʯʝʪ ʫʩʪʘʥʦʚʣʝʥ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦʩʣʝ 

ʢʘʞʜʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʣʠ ʦʪʤʝʥʳ ʤʘʩʢʠ. 
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ʄʝʥʶ ɺʠʜ ʄʝʥʶ ɺʠʜ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: 

¶ ɿʥʘʯʝʥʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʧʦʢʘʟʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ. 

¶ ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʛʨʫʙʦʛʦ ʠ 

ʙʳʩʪʨʦʛʦ ʧʨʦʩʤʦʪʨʘ ʧʦʢʘʟʘʥʠʡ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ 

ʯʪʝʥʠʠ ʣʫʥʢʠ. ɻʨʘʬʠʢ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʯʠʪʳʚʘʥʠʷ ʨʘʟʣʠʯʥʳʤʠ 

ʮʚʝʪʘʤʠ. ʗʨʢʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʟʥʘʯʝʥʠʷ ʦʜʥʠʤ ʮʚʝʪʦʤ ʨʘʟʣʠʯʥʦʡ ʷʨʢʦʩʪʠ. 

ʇʩʝʚʜʦʮʚʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ 

ʮʚʝʪʘʤʠ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʥʝʣʴ ʮʚʝʪʦʚ ʩ ʧʦʣʟʫʥʢʦʚʳʤ 

ʨʝʛʫʣʷʪʦʨʦʤ. 

ʄʝʥʶ ʉʧʨʘʚʢʘ ʅʘʞʤʠʪʝ Help (ʉʧʨʘʚʢʘ), ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʩʧʨʘʚʢʠ magellan. 

ʑʝʣʯʦʢ ʧʦ ʪʦʯʢʘʤ ʑʝʣʯʢʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʤʘʩʢʠʨʫʶʪ/ʧʦʢʘʟʳʚʘʶʪ ʠʭ. 

ɿʥʘʯʝʥʠʝ ʤʘʩʢʠʨʦʚʘʥʥʦʛʦ ʧʦʢʘʟʘʥʠʷ ʫʢʘʟʳʚʘʝʪʩʷ ʚ 

ʩʢʦʙʢʘʭ. ɽʩʣʠ ʮʚʝʪʥʦʡ ʜʠʩʧʣʝʡ ʚʢʣʶʯʝʥ, ʩʯʠʪʳʚʘʥʠʝ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʙʝʣʳʤ ʮʚʝʪʦʤ ʚ ʯʝʨʥʦʡ ʨʘʤʢʝ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʝʜʘʢʪʠʨ 

ʕʪʘ ʢʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʠʟʤʝʨʝʥʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚʳʙʨʘʥʥʦʡ 

ʣʫʥʢʠ. 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʀʟʤʝʥ. ʠʩʭʦʜʥ. 

ʜʘʥʥʳʝ 

ʄʦʞʥʦ ʚʚʝʩʪʠ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ. 

ɿʘʪʝʤ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩ ʩʠʤʚʦʣʦʤ ~ (ʩʤ. 

ʨʘʟʜʝʣ 7.4.6 ʉʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ). 

ʂʥʦʧʢʘ ʉʙʨʦʩ ʉʙʨʘʩʳʚʘʝʪ ʜʘʥʥʳʝ ʣʫʥʢʠ ʜʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. 

ʌʣʘʞʦʢ ʄʘʩʢʘ ʀʩʢʣʶʯʘʝʪ ʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʠʟ ʨʘʩʯʝʪʘ. ɿʘʪʝʤ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ ʚ ʩʢʦʙʢʘʭ. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ 

ʄʘʩʢʘ, ʯʪʦʙʳ ʩʥʦʚʘ ʚʢʣʶʯʠʪʴ ʟʥʘʯʝʥʠʝ. 

ʂʥʦʧʢʠ ɺʣʝʚʦ, 

ɺʧʨʘʚʦ, ɺʚʝʨʭ ʠ 

ɺʥʠʟ 

ʂʥʦʧʢʠ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʚʳʙʦʨʘ ʜʨʫʛʦʡ ʣʫʥʢʠ ʥʘ ʧʣʘʥʰʝʪʝ ʙʝʟ ʟʘʢʨʳʪʠʷ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. 

OK ɿʘʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʝʜʘʢʪʠʨ. 

ɻʨʘʬʠʢ: ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʄʥʦʛʦʤʝʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ɻʨʘʬʠʢ: ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Multilabel (ʅʝʩʢʦʣʴʢʦ ʤʝʪʦʢ) ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʜʘʥʥʳʝ ʧʦ ʚʳʙʨʘʥʥʳʤ ʣʫʥʢʘʤ. ʆʪʦʙʨʘʞʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʣʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʣʫʥʦʢ. 

ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʛʨʘʬʠʢʘ ʠʟʤʝʨʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 
ʤʝʪʢʘʤʠ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ, ʱʝʣʢʥʠʪʝ ʧʦ ʛʨʘʬʠʢʫ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ.  

ʋʢʘʟʘʪʝʣʴ 

ʧʝʨʝʢʨʝʩʪʠʷ 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʚ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ 

ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʚ ʚʠʜʝ 

ʧʝʨʝʢʨʝʩʪʠʷ. 

ʉʢʦʧʠʨʦʚʘʪʴ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ 

ʂʦʧʠʨʫʝʪ ʛʨʘʬʠʢ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʬʦʨʤʘʪʝ bmp, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʚ ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ 

Windows ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʚʩʪʘʚʢʠ. 
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ʉʦʭʨʘʥʠʪʴ ʢʘʢ 

bmp 

ʉʦʭʨʘʥʝʥʠʝ ʛʨʘʬʠʢʘ ʚ ʚʠʜʝ ʬʘʡʣʘ bmp. 

ʇʝʯʘʪʴ ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʝʯʘʪʴé ʜʣʷ ʧʝʯʘʪʠ 

ʛʨʘʬʠʢʘ. 

ʅʘʩʪʨʦʡʢʘ 

ʧʨʠʥʪʝʨʘ.. 

ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʩʪʨʦʡʢʘ ʧʨʠʥʪʝʨʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʩʪʨʦʝʢ ʧʨʠʥʪʝʨʘ. 

ʋʚʝʣʠʯʠʪʴ ʜʦ 

100% 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʛʨʘʬʠʢʘ 100 % ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʫʪʝʤ 

ʚʳʙʦʨʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʛʨʘʬʠʢʘ. 

ʉʚʦʡʩʪʚʘé ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ. ʄʦʞʥʦ 

ʟʘʜʘʪʴ ʥʘʟʚʘʥʠʝ ʛʨʘʬʠʢʘ, ʩʪʠʣʠ ʦʩʝʡ, ʩʪʠʣʴ ʢʨʠʚʦʡ ʠ 

ʪ. ʧ. 

ʉʧʨʘʚʢʘé ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʧʨʘʚʢʠ magellan. 

ɻʨʘʬʠʢ: ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʠʥʝʪʠʢʘ 

ɻʨʘʬʠʢ: ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʠʥʝʪʠʢʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʛʨʘʬʠʢʠ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʳʙʨʘʥʥʳʭ ʣʫʥʦʢ. ʃʝʛʝʥʜʘ ʩʦʜʝʨʞʠʪ 

ʨʘʩʯʝʪʥʳʝ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʑʝʣʯʢʠ ʧʦ ʪʦʯʢʘʤ ʤʘʩʢʠʨʫʶʪ/ʧʦʢʘʟʳʚʘʶʪ ʠʭ ʥʘ ʢʨʠʚʦʡ ʢʠʥʝʪʠʯʝʩʢʦʛʦ 

ʠʟʤʝʨʝʥʠʷ. ʇʦʩʣʝ ʤʘʩʢʠʨʦʚʘʥʠʷ ʪʦʯʢʠ ʣʠʥʠʷ ʛʨʘʬʠʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ, ʠ ʪʦʯʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʨʦʟʨʘʯʥʦʛʦ ʩʠʤʚʦʣʘ ʚʤʝʩʪʦ 

ʩʧʣʦʰʥʦʛʦ. 

ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʛʨʘʬʠʢʘ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ, ʱʝʣʢʥʠʪʝ ʧʦ ʛʨʘʬʠʢʫ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ. 

ʋʢʘʟʘʪʝʣʴ 

ʧʝʨʝʢʨʝʩʪʠʷ 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʚ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ 

ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʚ ʚʠʜʝ 

ʧʝʨʝʢʨʝʩʪʠʷ. 

ʉʢʦʧʠʨʦʚʘʪʴ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ 

ʂʦʧʠʨʫʝʪ ʛʨʘʬʠʢ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʬʦʨʤʘʪʝ bmp, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʚ ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ 

Windows ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʚʩʪʘʚʢʠ. 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ 

bmp 

ʉʦʭʨʘʥʝʥʠʝ ʛʨʘʬʠʢʘ ʚ ʚʠʜʝ ʬʘʡʣʘ bmp. 

ʇʝʯʘʪʴ ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʝʯʘʪʴé ʜʣʷ ʧʝʯʘʪʠ 

ʛʨʘʬʠʢʘ. 

ʅʘʩʪʨʦʡʢʠ ʧʝʯʘʪʠ ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʩʪʨʦʡʢʘ ʧʨʠʥʪʝʨʘ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʩʪʨʦʝʢ ʧʨʠʥʪʝʨʘ. 

ʋʚʝʣʠʯʠʪʴ ʜʦ 

100% 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʛʨʘʬʠʢʘ 100 % ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʫʪʝʤ 

ʚʳʙʦʨʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʛʨʘʬʠʢʘ. 
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ʇʦʢʘʟʘʪʴ ʜʘʥʥʳʝ 

ʫʤʝʥʴʰʝʥʠʷ 

ʢʠʥʝʪʠʢʠ 

ʈʘʩʯʝʪʥʳʝ ʢʠʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʫʛʣʳ ʥʘʢʣʦʥʘ, 

ʚʩʪʫʧʣʝʥʠʷ, ʤʠʥʠʤʫʤ, ʤʘʢʩʠʤʫʤ) ʤʦʞʥʦ ʚʠʟʫʘʣʴʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʛʨʘʬʠʢʝ ʢʠʥʝʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ(ʳʭ). 

ʋʛʣʳ ʥʘʢʣʦʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʢʨʠʚʳʭ; 

ʚʩʪʫʧʣʝʥʠʷ, ʤʠʥʠʤʫʤ ʠ ʤʘʢʩʠʤʫʤ ð ʢʘʢ ʪʦʯʢʠ 

ʦʪʨʝʟʢʦʚ. ɺʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʜʠʩʧʣʝʡ ʤʦʞʥʦ 

ʯʝʨʝʟ ʧʫʥʢʪ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʛʦ ʤʝʥʶ ʇʦʢʘʟʘʪʴ 

ʜʘʥʥʳʝ ʫʤʝʥʴʰʝʥʠʷ ʢʠʥʝʪʠʢʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʛʨʘʬʠʢʘ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ. ʊʝʢʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʜʠʩʧʣʝʷ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʚʪʦʨʥʦ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ 

ʜʠʩʧʣʝʝʚ. 

 

ʊʝʤʧʝʨʘʪʫʨʥʘʷ 

ʢʨʠʚʘʷ 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʣʠ 

ʩʢʨʳʪʠʷ ʢʨʠʚʦʡ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʨʝʤʷ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ (ʝʩʣʠ ʠʤʝʝʪʩʷ). 

ʂʠʥʝʪʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳé 

ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʠʥʝʪʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ(ʦʢ). 

ɼʘʥʥʳʝ 

ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡé 

ɺʳʙʝʨʠʪʝ ʵʪʦʪ ʧʫʥʢʪ ʤʝʥʶ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ 

ʪʘʙʣʠʮʫ ʚʩʝʭ ʨʘʩʩʯʠʪʘʥʥʳʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ(ʦʢ). 

Y-ʆʩʴ 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʜʠʘʧʘʟʦʥ ʜʣʷ ʦʩʠ Y. 

ʉʚʦʡʩʪʚʘé ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ. ʄʦʞʥʦ 

ʟʘʜʘʪʴ ʥʘʟʚʘʥʠʝ ʛʨʘʬʠʢʘ, ʩʪʠʣʠ ʦʩʝʡ, ʩʪʠʣʴ ʢʨʠʚʦʡ 

ʠ ʪ. ʧ. 

ʉʧʨʘʚʢʘ ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʧʨʘʚʢʠ magellan. 
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 ǓǔǙ-ǛǆǙ ǣǐǗǕǋǖǘǓǔǉǔ ǙǖǔǈǓǥ 

ʋʩʪʘʥʦʚʠʪʴ ʨʘʟʣʠʯʥʳʝ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʣʫʥʦʢ ʤʦʞʥʦ 

ʠʣʠ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʣʫʥʢʠ ʚ ʦʢʥʝ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ, ʠʣʠ 

ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʛʨʘʬʠʢʘ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʚʢʣʘʜʢʝ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ ʜʣʷ 

ʚʩʝʭ ʣʫʥʦʢ. 

ɻʨʘʬʠʢ: ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʧʝʢʪʨ  

ɻʨʘʬʠʢ: ʉʧʝʢʪʨ ʧʦʢʘʟʳʚʘʝʪ ʩʧʝʢʪʨ ʠʟʤʝʨʝʥʠʷ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

ʂʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ 2D ʛʨʘʬʠʢʘ ʩʧʝʢʪʨʘ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ, ʱʝʣʢʥʠʪʝ ʧʦ ʛʨʘʬʠʢʫ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ.  

ʋʢʘʟʘʪʝʣʴ 

ʧʝʨʝʢʨʝʩʪʠʷ 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʚ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʥʘ 

ʢʦʥʢʨʝʪʥʳʝ ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴ 

ʚ ʚʠʜʝ ʧʝʨʝʢʨʝʩʪʠʷ. 

ʉʢʦʧʠʨʦʚʘʪʴ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ 

ʂʦʧʠʨʫʝʪ ʛʨʘʬʠʢ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʬʦʨʤʘʪʝ bmp, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʚ ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ 

Windows ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʚʩʪʘʚʢʠ. 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ 

ʤʘʪʨʠʮʫ 

ʉʦʭʨʘʥʝʥʠʝ ʛʨʘʬʠʢʘ ʚ ʚʠʜʝ ʬʘʡʣʘ bmp. 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ 

JCAMP-DX 

ɺʳʙʝʨʠʪʝ ʵʪʫ ʢʦʤʘʥʜʫ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʛʨʘʬʠʢ ʚ 

ʚʠʜʝ ʬʘʡʣʘ JCAMP-DX 4.24 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ 

ASCII 

ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʛʨʘʬʠʢ ʚ 

ʚʠʜʝ ʬʘʡʣʘ ASCII, ʨʘʟʜʝʣʝʥʥʦʛʦ ʩʠʤʚʦʣʘʤʠ 

ʪʘʙʫʣʷʮʠʠ. 

ʇʝʯʘʪʴ ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʝʯʘʪʴé ʜʣʷ ʧʝʯʘʪʠ 

ʛʨʘʬʠʢʘ. 

ʅʘʩʪʨʦʡʢʠ ʧʝʯʘʪʠ ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʅʘʩʪʨʦʡʢʘ ʧʨʠʥʪʝʨʘ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʩʪʨʦʝʢ ʧʨʠʥʪʝʨʘ. 

ʋʚʝʣʠʯʠʪʴ ʜʦ 100% ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʩʰʪʘʙ ʛʨʘʬʠʢʘ 100 % ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʧʫʪʝʤ ʚʳʙʦʨʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʛʨʘʬʠʢʘ. 

ɼʘʥʥʳʝ ʩʧʝʢʪʨʦʚ 

ʩʦʢʨʘʱʝʥʠʷé 

ɺʳʙʝʨʠʪʝ ʵʪʫ ʢʦʤʘʥʜʫ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʥʘʩʪʨʦʡʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ɼʘʥʥʳʝ ʩʧʝʢʪʨʦʚ ʩʦʢʨʘʱʝʥʠʷ. 

ʋʤʝʥʴʰʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʧʝʢʪʨʦʚé 

ɺʳʙʝʨʠʪʝ ʵʪʫ ʢʦʤʘʥʜʫ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʩʧʠʩʦʢ 

ʜʘʥʥʳʭ ʩʧʝʢʪʨʦʚ ʩʦʢʨʘʱʝʥʠʷ. 

ʇʨʠʤʝʯʘʥʠʝ! ʕʪʘ ʢʦʤʘʥʜʘ ʘʢʪʠʚʠʨʦʚʘʥʘ ʪʦʣʴʢʦ 

ʝʩʣʠ ʜʦʩʪʫʧʥʦ ʟʥʘʯʝʥʠʝ ʪʠʧʘ ʜʘʥʥʳʭ ʩʧʝʢʪʨʦʚ 

ʩʦʢʨʘʱʝʥʠʷ. 

ɼʘʥʥʳʝ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ 

ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʩʧʝʢʪʨʘ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. ʇʦʟʚʦʣʷʝʪ ʩʢʦʧʠʨʦʚʘʪʴ 

ʜʘʥʥʳʝ ʚ Excel. 
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ʉʢʨʳʪʴ ʩʧʝʢʪʨ ʉʧʝʢʪʨ ʠ ʫʤʝʥʴʰʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦʜ 

ʤʘʩʢʦʡ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʜʘʣʴʥʝʡʰʠʡ ʨʘʩʯʝʪ 

ʵʪʦʡ ʣʫʥʢʠ. 

ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʢʦʛʜʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʩʧʝʢʪʨ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʇʦʢʘʟʘʪʴ ʆʩʥʦʚʥʦʡ 

ʉʧʝʢʪʨ 

ɺʳʙʨʘʥʥʳʡ ʠ ʠʩʭʦʜʥʳʡ ʩʧʝʢʪʨʳ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʚʤʝʩʪʝ. 

ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʢʦʛʜʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʥʳʡ ʩʧʝʢʪʨ. 

ʉʚʦʡʩʪʚʘé ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ. ʄʦʞʥʦ 

ʟʘʜʘʪʴ ʥʘʟʚʘʥʠʝ ʛʨʘʬʠʢʘ, ʩʪʠʣʠ ʦʩʝʡ, ʩʪʠʣʴ 

ʢʨʠʚʦʡ ʠ ʪ. ʧ. 

ʉʧʨʘʚʢʘé ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʧʨʘʚʢʠ magellan. 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʏʪʦʙʳ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʦʪʢʨʦʡʪʝ 

ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʝ ʤʝʥʶ, ʱʝʣʢʥʫʚ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ 

ʛʨʘʬʠʢʫ ʩʧʝʢʪʨʘ. ɺʳʙʝʨʠʪʝ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɼʘʥʥʳʝ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ ʠ ʩʢʦʧʠʨʫʡʪʝ ʜʘʥʥʳʝ ʚ Excel ʠʣʠ ʩʦʭʨʘʥʠʪʝ ʠʭ ʚ ʚʠʜʝ 

ʬʘʡʣʘ ASCII.  

7.5 ɺʢʣʘʜʢʘ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ 

ɺʳʙʝʨʠʪʝ ʵʪʫ ʚʢʣʘʜʢʫ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʦʩʣʝʜʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʤʝʪʦʜ ʠ 

ʝʛʦ ʥʘʩʪʨʦʡʢʠ. ʃʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʧʝʨʝʩʯʝʪ ʚʩʝʭ ʜʘʥʥʳʭ ʧʨʠ ʚʦʟʚʨʘʱʝʥʠʠ ʚʦ ʚʢʣʘʜʢʫ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʜʥʘʢʦ ʥʝ 

ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ ʢ ʠʟʥʘʯʘʣʴʥʦ ʟʘʛʨʫʞʝʥʥʦʤʫ ʬʘʡʣʫ ʤʝʪʦʜʘ. 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 4 ʄʘʩʪʝʨ ʉʦʟʜʘʪʴ/ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ. 

ɺʢʣʘʜʢʘ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ʘʢʪʠʚʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʝʢʫʱʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʘ (ʨʘʟʜʝʣ 9.6 ʇʨʘʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ). 
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7.6 ʉʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ 

ʅʘʞʤʠʪʝ ɼʘʣʝʝ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʈʝʟʫʣʴʪʘʪʳ, ʯʪʦʙʳ ʧʦʧʘʩʪʴ ʚ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʉʦʭʨʘʥʠʪʴ ʚ: 

ɻʨʫʧʧʘ 

ʉʦʭʨʘʥʠʪʴ ʚ 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʀʤʷ ʬʘʡʣʘ: ʩʦʜʝʨʞʠʪ ʠʤʷ ʬʘʡʣʘ ʧʦ 

ʫʤʦʣʯʘʥʠʶ, ʥʦ ʧʨʠ ʞʝʣʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ. 

 ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʂʦʤʤʝʥʪʘʨʠʠ ʢ ʬʘʡʣʫ: ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʜʠʪʝ ʢʦʤʤʝʥʪʘʨʠʠ. 

ɻʨʫʧʧʘ 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʜʣʷ 

ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʞʫʨʥʘʣʘ 

ʇʦʣʝ ʂʦʤʤʝʥʪʘʨʠʠ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʞʫʨʥʘʣʘ: ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʜʠʪʝ ʢʦʤʤʝʥʪʘʨʠʠ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʞʫʨʥʘʣʘ (ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʚ magellan Tracker). 

ʂʥʦʧʢʘ 

ʉʦʭʨʘʥʠʪʴ: 

ʉʦʭʨʘʥʝʥʠʝ ʬʘʡʣʘ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʕʢʩʧʦʨʪ ʅʘʞʤʠʪʝ ʥʘ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʕʢʩʧʦʨʪ. 

ʂʥʦʧʢʘ 

ʂʦʥʪʨʦʣʴʥʳʡ 

ʞʫʨʥʘʣ : 

ʅʘʞʤʠʪʝ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʬʘʡʣʘ 

(ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʚ magellan Tracker). ʇʦʜʨʦʙʥʝʝ ʩʤ. 

ʨʘʟʜʝʣ 4.4 ʉʦʭʨʘʥʝʥʠʝ ʤʝʪʦʜʘ ï ʢʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ. 

ʂʥʦʧʢʘ 

ʇʦʜʧʠʩʠ: 

ʅʘʞʤʠʪʝ, ʯʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʧʦʜʧʠʩʠ, ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ 

ʜʘʥʥʦʤʫ ʬʘʡʣʫ (ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʚ magellan Tracker). 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 4.4 ʉʦʭʨʘʥʝʥʠʝ ʤʝʪʦʜʘ. 

ʇʦʜʧʠʩʘʪʴ ʵʪʦ 

ʨʘʙʦʯʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ 

ɺʳʙʝʨʠʪʝ ʇʦʜʧʠʩʘʪʴ ʵʪʦ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʤʘʩʪʝʨ ʇʨʠʢʨʝʧʣʝʥʠʝ ʧʦʜʧʠʩʠ 

(ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʚ magellan Tracker). 

ʅʘʞʤʠʪʝ ɻʦʪʦʚʦ, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʤʘʩʪʝʨ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. ɽʩʣʠ ʜʘʥʥʳʝ 

ʝʱʝ ʥʝ ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ, ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʟʘʧʨʦʩ ʦ ʩʦʭʨʘʥʝʥʠʠ ʜʘʥʥʳʭ. 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʥʝ ʟʘʢʨʳʚʘʷ ʤʘʩʪʝʨ, ʥʘʞʤʠʪʝ ʉʦʭʨʘʥʠʪʴ. 
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8. ʄʘʩʪʝʨ ʇʨʠʢʨʝʧʣʝʥʠʝ ʧʦʜʧʠʩʠ 

8.1 ɺʚʝʜʝʥʠʝ 

ʂ ʦʜʥʦʡ ʟʘʧʠʩʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʢʨʝʧʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʜʧʠʩʝʡ, ʢʦʪʦʨʳʝ 

ʚʩʝʛʜʘ ʚʢʣʶʯʘʶʪʩʷ ʚ ʧʝʯʘʪʥʳʡ ʦʪʯʝʪ. ʇʦʜʧʠʩʘʥʥʳʝ ʟʘʧʠʩʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʟʤʝʥʝʥʳ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʨʘʚʘʤʠ. ʄʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ, 

ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʧʦʜʧʠʩʘʥʥʳʝ ʤʝʪʦʜʳ. 

ʇʦʜʧʠʩʘʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʬʘʡʣʳ ʄʝʪʦʜʦʚ ʠ ʈʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɼʘʥʥʳʡ ʤʘʩʪʝʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʚ magellan Tracker. 

ʏʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʤʘʩʪʝʨ ʇʨʠʢʨʝʧʣʝʥʠʝ ʧʦʜʧʠʩʠ, ʥʘʞʤʠʪʝ ʇʨʠʢʨʝʧʠʪʴ 

ʧʦʜʧʠʩʴ. 

ʇʦʩʣʝ ʦʢʥʘ ʧʨʠʚʝʪʩʪʚʠʷ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʬʘʡʣʘ. 

ɺʳʙʝʨʠʪʝ ʄʝʪʦʜ ʠʣʠ ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʜʣʝʞʘʱʠʝ ʧʦʜʧʠʩʘʥʠʶ. 

ʇʦʣʝ ʩʦ ʩʧʠʩʢʦʤ 

ʇʦʢʘʟʘʪʴ 

ʉʧʠʩʦʢ ʬʘʡʣʦʚ ʚ ʧʦʣʝ ʩʦ ʩʧʠʩʢʦʤ ʇʦʢʘʟʘʪʴ ʤʦʞʥʦ 

ʠʟʤʝʥʠʪʴ ʚʳʙʨʘʚ ʠʟ ʩʣʝʜʫʶʱʝʛʦ: 

¶ ɺʩʝ ʬʘʡʣʳ 

¶ ʅʝʧʦʜʧʠʩʘʥʥʳʝ ʬʘʡʣʳ 

¶ ʇʦʜʧʠʩʘʥʥʳʝ ʬʘʡʣʳ 
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8.2 ʇʦʜʧʠʩʘʪʴ ʬʘʡʣ 

ʅʘʞʤʠʪʝ ɼʘʣʝʝ ï ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʇʦʜʧʠʩʘʪʴ:  

 

ʇʨʦʚʝʨʢʘ ʄʦʞʝʪ ʙʳʪʴ ʧʦʜʧʠʩʘʥʘ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʦʙʣʘʜʘʶʱʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʘʤʠ. 

ʋʪʚʝʨʞʜʝʥʠʝ ʄʦʞʝʪ ʙʳʪʴ ʩʦʚʝʨʰʝʥʦ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʦʙʣʘʜʘʶʱʠʤ ʧʨʘʚʘʤʠ ʟʘʧʠʩʠ ʧʨʠ ʫʞʝ ʧʦʜʧʠʩʘʥʥʦʤ 

ʧʨʦʩʤʦʪʨʝ. ʇʨʦʩʤʦʪʨ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʜʧʠʩʘʥʳ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʌʘʡʣ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʤʝʞʜʫ ʧʨʦʚʝʨʢʦʡ ʠ 

ʫʪʚʝʨʞʜʝʥʠʝʤ. 

ʆʧʨ. 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ɺʚʝʜʠʪʝ ʚ ʧʦʣʝ ʟʥʘʯʝʥʠʝ ʧʦʜʧʠʩʠ. 

ʅʘʩʪʨʦʡʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʦʟʚʦʣʷʶʪ ʧʨʠʢʨʝʧʣʷʪʴ ʧʦʜʧʠʩʠ ʧʨʦʩʤʦʪʨʘ ʠ 

ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʠʟʤʝʥʷʪʴ ʧʦʜʧʠʩʘʥʥʳʝ ʬʘʡʣʳ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ. 

ɺ ʧʦʣʝ ʂʦʤʤʝʥʪʘʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʢʦʤʤʝʥʪʘʨʠʠ. 

ɺ ʧʦʣʝ ʀʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʚʦʜʠʪʩʷ ʠʤʷ ʪʝʢʫʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʧʦʣʝ 

ʇʘʨʦʣʴ ʚʚʦʜʠʪʩʷ ʧʘʨʦʣʴ ʪʝʢʫʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʅʘʞʤʠʪʝ ɻʦʪʦʚʦ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʚʚʦʜ ʠ ʧʨʠʢʨʝʧʠʪʴ ʧʦʜʧʠʩʴ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʮʝʜʫʨ, ʧʨʠʥʷʪʳʭ ʚ ʢʦʤʧʘʥʠʠ, 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʜʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʜʧʠʩʴ ʤʦʞʝʪ 

ʠʤʝʪʴ ʶʨʠʜʠʯʝʩʢʫʶ ʩʠʣʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʯʝʥʴ 

ʚʘʞʥʦ ʭʨʘʥʠʪʴ ʩʚʦʠ ʧʘʨʦʣʠ ʚ ʩʝʢʨʝʪʝ. 

 

 



 9.  ɿʥʘʯʦʢ ɼʦʧʦʣʥʠʪʝʣʴʥʦ  

2023-07 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 153 

9. ɿʥʘʯʦʢ ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʅʘʞʤʠʪʝ ʟʥʘʯʦʢ ɼʦʧʦʣʥʠʪʝʣʴʥʦ  ʚ ʦʢʥʝ ʩʧʠʩʢʘ ʤʘʩʪʝʨʦʚ ʠ ʚʳʙʝʨʠʪʝ 

ʦʜʥʫ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʧʮʠʡ: 

 

 

9.1 ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ 

ʉʤ. ʨʘʟʜʝʣ 3 ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʙʦʨʦʤ ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʘ. 

 

9.2 ʆʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ 

9.2.1 ɸʨʭʠʚʥʳʝ ʬʘʡʣʳ 

ɻʨʫʧʧʘ ɸʨʭʠʚʥʳʝ ʬʘʡʣʳ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ 

ʨʝʟʝʨʚʥʳʤʠ ʢʦʧʠʷʤʠ ʬʘʡʣʦʚ. ɿʜʝʩʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʚʩʝʭ ʬʘʡʣʦʚ 

(ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʤʝʪʦʜʦʚ, ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠ 

ʚʨʝʤʝʥʥʳʭ ʬʘʡʣʦʚ), ʩʦʭʨʘʥʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷʤʠ magellan. 
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ɺʳʙʝʨʠʪʝ ʬʘʡʣʳ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠʟ ʩʧʠʩʢʘ ʀʤʷ ʬʘʡʣʘ.  

ʅʘʞʤʠʪʝ ɸʨʭʠʚ, ʯʪʦʙʳ ʧʝʨʝʥʝʩʪʠ ʚʳʙʨʘʥʥʳʝ ʬʘʡʣʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʥʘʟʥʘʯʝʥʥʫʶ ʧʘʧʢʫ. 

ɽʩʣʠ ʬʘʡʣʳ ʠʤʝʶʪ ʘʪʨʠʙʫʪ ʪʦʣʴʢʦ ʯʪʝʥʠʝ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʦʥʠ ʙʫʜʫʪ 

ʫʜʘʣʝʥʳ, ʧʦʷʚʠʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

ɻʨʫʧʧʘ ɸʨʭʠʚʥʳʝ ʬʘʡʣʳ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʇʫʪʴ ʘʨʭʠʚʘ ʆʧʨʝʜʝʣʠʪʝ ʧʫʪʴ ʜʣʷ ʘʨʭʠʚʘʮʠʠ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ , 

ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʫʪʴ. 

ʉʧʠʩʦʢ ʀʤʷ 

ʬʘʡʣʘ 

¶ ʆʪʦʙʨʘʞʘʝʪ ʚʩʝ ʬʘʡʣʳ, ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʘʭ 

magellan, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʠʣʴʪʨʦʤ, ʚʳʙʨʘʥʥʳʤ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʌʠʣʴʪʨ.  

ʂʥʦʧʢʘ ɸʨʭʠʚ ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɸʨʭʠʚ, ʯʪʦʙʳ ʧʝʨʝʤʝʩʪʠʪʴ ʚ ʧʘʧʢʫ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʚʩʝ ʬʘʡʣʳ, ʚʳʙʨʘʥʥʳʝ ʚ ʩʧʠʩʢʝ 

ʀʤʷ ʬʘʡʣʘ. 

ʂʥʦʧʢʘ 

ɺʳʙʨʘʪʴ ʚʩʝ 

ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʩʨʘʟʫ ʚʩʝ ʬʘʡʣʳ ʚ ʩʧʠʩʢʝ ʀʤʷ ʬʘʡʣʘ, 

ʥʘʞʤʠʪʝ ɺʳʙʨʘʪʴ ʚʩʝ. 

ʂʥʦʧʢʘ 

ʆʙʥʦʚʠʪʴ 

ʏʪʦʙʳ ʦʪʤʝʥʠʪʴ ʪʝʢʫʱʠʡ ʌʠʣʴʪʨ ʠ ʦʙʥʦʚʠʪʴ ʩʧʠʩʦʢ 

ʬʘʡʣʦʚ ʥʘʞʤʠʪʝ ʆʙʥʦʚʠʪʴ. 

ʂʥʦʧʢʘ 

ʌʠʣʴʪʨ 

ʂʥʦʧʢʘ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʬʘʡʣʦʚ ʠʣʠ ʬʘʡʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʝʢʩʪ ʚ ʥʘʟʚʘʥʠʷʭ: 

¶ ɺʦʧʨʦʩʠʪʝʣʴʥʳʡ ʟʥʘʢ ç?è ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʟʥʘʢʘ. 

¶ ɿʚʝʟʜʦʯʢʘ (*) ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʣʶʙʦʡ ʛʨʫʧʧʳ ʩʠʤʚʦʣʦʚ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʨʭʠʚʘʮʠʷ 

ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʘʨʭʠʚʘʮʠʠ ʢʦʧʠʨʫʝʪ ʬʘʡʣʳ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʝʪʦʜʘ ʠ ʦʙʨʘʟʮʦʚ, ʩʦʭʨʘʥʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʚʨʫʯʥʫʶ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʘʪʘʣʦʛ. 
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Tracker ʠ ʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩ ʧʨʘʚʘʤʠ 

ʀʟʤʝʥʝʥʠʷ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

ɻʨʫʧʧʘ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʘʨʭʠʚʘʮʠʷ 

¶ ɺʢʣʶʯʝʥʠʝ ʘʨʭʠʚʘʮʠʠ: ʬʣʘʞʦʢ ʚʢʣʶʯʝʥʠʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʘʨʭʠʚʘʮʠʠ.  

¶ ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʢʘʪʘʣʦʛ ʘʨʭʠʚʘʮʠʠ, ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ ʙʨʘʫʟʝʨʘ ʬʘʡʣʦʚ ("é"). 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺʳʙʨʘʥʥʳʡ ʢʘʪʘʣʦʛ ʘʨʭʠʚʘʮʠʠ ʤʦʞʝʪ ʩʪʘʪʴ 

ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤ, ʥʘʧʨʠʤʝʨ, ʩʝʪʝʚʦʡ ʜʠʩʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

magellan ʥʝ ʧʨʝʜʫʧʨʝʜʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʷʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʦ 

ʩʜʝʣʘʝʪ ʟʘʧʠʩʴ ʚ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʤ ʬʘʡʣʝ ʞʫʨʥʘʣʘ ʢʦʥʪʨʦʣʷ 

ʩʠʩʪʝʤʳ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʬʘʡʣʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʢʘʪʘʣʦʛʝ 

ʘʨʭʠʚʘʮʠʠ ʪʦʣʴʢʦ ʩ ʤʦʤʝʥʪʘ ʘʢʪʠʚʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʠ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʨʭʠʚʘʮʠʷ. ʌʘʡʣʳ, ʩʦʭʨʘʥʝʥʥʳʝ ʜʦ 

ʘʢʪʠʚʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʨʭʠʚʘʮʠʷ, ʥʝ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʢʘʪʘʣʦʛʝ ʘʨʭʠʚʘʮʠʠ. 
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9.2.2 ʀʤʧʦʨʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʀʤʧʦʨʪ ʠʟ ASCII, ʚ ʧʨʠʣʦʞʝʥʠʷʭ magellan ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʘʡʣʳ ʬʦʨʤʘʪʘ ASCII, ʫʞʝ ʩʦʜʝʨʞʘʱʠʝ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʊʨʝʙʫʝʪʩʷ ʟʘʨʘʥʝʝ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʥʘʩʪʨʦʡʢʠ, ʯʪʦʙʳ 

ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʝʨʝʥʦʩʘ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʝʜʠʥʠʯʥʳʝ 

ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʜʝʣʝʥʳ ʦʪ ʩʧʠʩʢʘ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʟʘʜʘʥʥʳʭ 

ʨʘʟʜʝʣʠʪʝʣʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʬʦʨʤʘʪ ʧʣʘʥʰʝʪʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ, ʧʦʨʷʜʦʢ, ʦʨʠʝʥʪʘʮʠʷ ʠ 

ʝʜʠʥʠʮʘ ʜʘʥʥʳʭ. 

ʀʤʧʦʨʪ ʥʝʚʦʟʤʦʞʝʥ, ʝʩʣʠ  ASCII-ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʤʝʥʴʰʝ ʟʘʧʠʩʝʡ, ʯʝʤ 

ʦʧʨʝʜʝʣʝʥʦ ʚ ʬʦʨʤʘʪʝ ʧʣʘʥʰʝʪʘ. 

ɿʘʜʘʚ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʚʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʬʘʡʣ ʠʟ ʧʦʣʷ ʚʳʙʦʨʘ 

ʬʘʡʣʦʚ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʆʪʢʨʳʪʴ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʠʤʧʦʨʪ ʜʘʥʥʳʭ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʪʢʨʳʪʴ ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ Windows ʜʣʷ ʦʪʢʨʳʪʠʷ 

ʬʘʡʣʦʚ, ʩʦʜʝʨʞʘʱʝʝ ʵʣʝʤʝʥʪʳ ʥʘʚʠʛʘʮʠʠ, ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʜʣʷ ʚʚʦʜʘ ʠʤʝʥʠ 

ʬʘʡʣʘ ʠ ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʩ ʚʳʙʦʨʦʤ ʪʠʧʦʚ ʬʘʡʣʦʚ (*.asc).  

ʂʨʦʤʝ ʪʦʛʦ, ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʪʢʨʳʪʴ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʜʣʷ 

ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ASCII: 

ʂʥʦʧʢʘ ʌʦʨʤʘʪ ʉʣʫʞʠʪ ʜʣʷ ʚʳʙʦʨʘ ʬʦʨʤʘʪʘ ï ʊʘʙʣʠʮʳ ʠʣʠ 

ʄʘʪʨʠʮʳ. 

ɻʨʫʧʧʘ 

ʈʘʟʜʝʣʠʪʝʣʴ 

ʆʧʨʝʜʝʣʷʝʪ, ʢʘʢʦʡ ʩʠʤʚʦʣ ʙʫʜʝʪ ʩʣʫʞʠʪʴ 

ʨʘʟʜʝʣʠʪʝʣʝʤ ʧʦʣʝʡ ʜʘʥʥʳʭ ʚ ʩʧʠʩʢʝ ʠʣʠ ʤʘʪʨʠʮʝ:  

¶ ʉʠʤʚʦʣ ʊʘʙʫʣʷʮʠʠ. 

¶ ʃʶʙʦʡ ʜʨʫʛʦʡ ʩʠʤʚʦʣ, ʚʚʝʜʝʥʥʳʡ ʚ ʪʝʢʩʪʦʚʦʤ 

ʧʦʣʝ ɼʨʫʛʦʡ. 

ʂʥʦʧʢʘ ʆʨʠʝʥʪʘʮʠʷ ʆʧʨʝʜʝʣʷʝʪ ʦʨʠʝʥʪʘʮʠʶ ʜʘʥʥʳʭ: ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦ. 

ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ 

ʀʥʬʦ ɻʨʫʧʧʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ʌʦʨʤʘʪ ʧʣʘʥʰʝʪʘ 

¶ ɽʜʠʥʠʮʘ ʜʘʥʥʳʭ 

¶ ʏʠʩʣʦ ʠʟʤʝʨʝʥʠʡ 

¶ ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ 

ʂʥʦʧʢʘ ʇʘʨʘʤʝʪʨʳ 

ʠʟʤʝʨʝʥʠʷ 

ɺʳʙʝʨʠʪʝ ʪʠʧ ʠʟʤʝʨʝʥʠʷ, ʪʠʧ ʧʣʘʥʰʝʪʘ, ʥʦʤʝʨ 

ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʜʠʘʧʘʟʦʥ. 
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9.2.3 ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʚ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ï ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʚ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ magellan ʪʝʢʫʱʝʡ 

ʚʝʨʩʠʠ ʚ ʬʘʡʣʳ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʡ magellan. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɼʘʥʥʘʷ ʦʧʮʠʷ ʜʦʩʪʫʧʥʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʪʝʢʫʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʦʙʣʘʜʘʝʪ ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚ ʩʠʩʪʝʤʝ Windows. 

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ʇʆʉʃɽ ʂʆʅɺɽʈʊɸʎʀʀ ʄɽʊʆɼʓ ɼʆʃɾʅʓ ʇʈʆɺɽʈʗʊʔʉʗ, 
ʇʆʊʆʄʋ ʏʊʆ ʉʆɼɽʈɾɸʅʀɽ ʂʆʅɺɽʈʊʀʈʆɺɸʅʅʓʍ ʌɸʁʃʆɺ 
ʄʆɾɽʊ ʅɽʄʅʆɻʆ ʆʊʃʀʏɸʊʔʉʗ ʆʊ ʆʈʀɻʀʅɸʃɸ (ʅɸʇʈ. 

ʉʆɼɽʈɾɸʅʀɽ ʇɽʏɸʊʅʆɻʆ ʆʊʏɽʊɸ ʀ ɼʈ.). 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ ʊʠʧ 

ʜʦʢʫʤʝʥʪʘ 

ɺʳʙʝʨʠʪʝ ʪʠʧ ʜʦʢʫʤʝʥʪʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʢʦʥʚʝʨʪʘʮʠʠ 

ʂʥʦʧʢʘ ɺʳʙʨʘʪʴ 

ʚʩʝ 

ʅʘʞʤʠʪʝ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚ ʩʧʠʩʢʝ 

ʜʘʥʥʳʝ 

ʉʧʠʩʦʢ ʠʤʸʥ 

ʬʘʡʣʦʚ 

ʉʦʜʝʨʞʠʪ ʚʩʝ ʬʘʡʣʳ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʢʦʥʚʝʨʪʘʮʠʠ. 

ʂʣʠʢʥʠʪʝ ʧʦ ʠʤʝʥʠ ʬʘʡʣʘ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʝʛʦ ʜʣʷ 

ʢʦʥʚʝʨʪʘʮʠʠ. ʋʜʝʨʞʠʚʘʷ ʢʥʦʧʢʫ Shift, ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʬʘʡʣʦʚ. 

ʇʦʣʝ ʇʫʪʴ ʢ 

ʠʩʪʦʯʥʠʢʫ 

ʇʦʣʝ ʇʫʪʴ ʢ ʠʩʪʦʯʥʠʢʫ  ʩʦʜʝʨʞʠʪ ʧʫʪʴ ʢ ʧʘʧʢʝ, ʛʜʝ 

ʭʨʘʥʷʪʩʷ ʧʦʜʣʝʞʘʱʠʝ ʢʦʥʚʝʨʪʘʮʠʠ ʬʘʡʣʳ. ʅʘʞʤʠʪʝ 

ʢʥʦʧʢʫ çéè ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʫʪʴ. 

ʇʦʣʝ ʇʫʪʴ 

ʥʘʟʥʘʯʝʥʠʷ 

ʇʦʣʝ ʇʫʪʴ ʥʘʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʠʪ ʧʫʪʴ ʢ ʧʘʧʢʝ, ʚ 

ʢʦʪʦʨʦʡ ʩʦʭʨʘʥʷʶʪʩʷ ʢʦʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʬʘʡʣʳ. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çéè ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ 

ʧʫʪʴ. 

ʂʥʦʧʢʘ 

ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ 

ʜʦʢʫʤʝʥʪ(ʳ) 

ʅʘʞʤʠʪʝ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʧʨʦʮʝʩʩ ʢʦʥʚʝʨʪʘʮʠʠ. 

ʈʘʩʢʨʳʚʘʶʱʝʝʩʷ 

ʤʝʥʶ ɺʝʨʩʠʷ 

ɺʳʙʝʨʠʪʝ ʠʟ ʤʝʥʶ ʚʝʨʩʠʶ ʧʨʠʣʦʞʝʥʠʷ magellan, ʚ 

ʢʦʪʦʨʫʶ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʬʘʡʣʳ. 

ʀʥʜʠʢʘʪʦʨ 

ʚʳʧʦʣʥʝʥʠʷ 

ʀʥʜʠʢʘʪʦʨ ʧʦʢʘʟʳʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʢʦʥʚʝʨʪʘʮʠʠ. 

 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʌɸʁʃ ʄʆɾɽʊ ʉʆɼɽʈɾɸʊʔ ʕʃɽʄɽʅʊʓ, ʅɽʉʆɺʄɽʉʊʀʄʓɽ ʉ 
ɺʓɹʈɸʅʅʓʄ ʌʆʈʄɸʊʆʄ. ʊɸʂʀɽ ʕʃɽʄɽʅʊʓ ɹʋɼʋʊ ʋʊɽʈʗʅʓ. 
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9.2.4 ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʠʟ 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ï ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʠʟ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʬʘʡʣʳ magellan ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʡ ʚ ʪʝʢʫʱʫʶ. 

ʌʘʡʣʳ magellan Standard ʤʦʛʫʪ ʙʳʪʴ ʢʦʥʚʝʨʪʠʨʦʚʘʥʳ ʚ ʬʘʡʣʳ magellan 

Tracker.  

 

ʇʨʠʤʝʯʘʥʠʝ 

ʂʦʥʚʝʨʪʠʨʫʝʤʳʝ ʬʘʡʣʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʧʦʜʢʣʶʯʝʥʦ ʢ ʧʨʠʙʦʨʫ (ʚ ʨʝʞʠʤʝ 

ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ), ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʩʦʟʜʘʶʪʩʷ ʬʘʡʣʳ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʌʘʡʣʳ ʚʝʨʩʠʡ magellan, ʥʘʯʠʥʘʷ ʩ 4.0, ʜʦʣʞʥʳ ʙʳʪʴ 

ʢʦʥʚʝʨʪʠʨʦʚʘʥʳ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʌʘʡʣʳ magellan Standard ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʥʚʝʨʪʠʨʦʚʘʥʳ, ʯʪʦʙʳ ʠʭ 

ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ magellan Tracker. 

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ʇʆʉʃɽ ʂʆʅɺɽʈʊɸʎʀʀ ʄɽʊʆɼʓ ɼʆʃɾʅʓ ʇʈʆɺɽʈʗʊʔʉʗ, 
ʇʆʊʆʄʋ ʏʊʆ ʉʆɼɽʈɾɸʅʀɽ ʂʆʅɺɽʈʊʀʈʆɺɸʅʅʓʍ ʌɸʁʃʆɺ 
ʄʆɾɽʊ ʅɽʄʅʆɻʆ ʆʊʃʀʏɸʊʔʉʗ ʆʊ ʆʈʀɻʀʅɸʃɸ (ʅɸʇʈ. 

ʉʆɼɽʈɾɸʅʀɽ ʇɽʏɸʊʅʆɻʆ ʆʊʏɽʊɸ ʀ ɼʈ.). 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʩʦʜʝʨʞʠʪ ʜʚʝ ʚʢʣʘʜʢʠ:  

ɺʢʣʘʜʢʘ magellan 2.x/magellan 3.x ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ ʊʠʧ 

ʜʦʢʫʤʝʥʪʘ 

ɺʳʙʝʨʠʪʝ ʪʠʧ ʜʦʢʫʤʝʥʪʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʢʦʥʚʝʨʪʘʮʠʠ, 

ʥʘʧʨ. ʤʝʪʦʜ. 

ɻʨʫʧʧʘ ʅʘʩʪʨʦʡʢʘ 

ʥʦʚʳʭ ʤʝʪʦʜ-

ʩʧʝʮʠʬ. 

ʧʘʨʘʤʝʪʨʦʚ 

ʅʝʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ, ʙʳʚʰʠʭ ʚʩʝʦʙʱʠʤʠ ʚ ʚʝʨʩʠʷʭ 

magellan ʨʘʥʝʝ V4.0, ʩʝʡʯʘʩ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜ-

ʩʧʝʮʠʬʠʯʥʳʤʠ. ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʠʪʴ ʵʪʠ 

ʧʘʨʘʤʝʪʨʳ ʚ ʬʘʡʣʘʭ ʤʝʪʦʜʦʚ ʠ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʦʜʥʦʡ ʠʟ ʢʥʦʧʦʢ ʵʢʩʧʦʨʪʘ ʠʣʠ ʢʥʦʧʢʦʡ 

ʀʤʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʂʥʦʧʢʘ ɺʳʙʨʘʪʴ 

ʚʩʝ 

ʅʘʞʤʠʪʝ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚ ʩʧʠʩʢʝ 

ʬʘʡʣʳ. 

ʉʧʠʩʦʢ ʀʤʷ ʬʘʡʣʘ ʉʦʜʝʨʞʠʪ ʚʩʝ ʬʘʡʣʳ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʢʦʥʚʝʨʪʘʮʠʠ. 

ʂʣʠʢʥʠʪʝ ʧʦ ʠʤʝʥʠ ʬʘʡʣʘ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʝʛʦ ʜʣʷ 

ʢʦʥʚʝʨʪʘʮʠʠ. ʋʜʝʨʞʠʚʘʷ ʢʥʦʧʢʫ Shift, ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʬʘʡʣʦʚ. 

ʇʨʠʤʝʯʘʥʠʝ! ʆʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʤʝʪʦʜʳ ʠ 

ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʟʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʪʝʢʫʱʝʛʦ ʧʨʠʙʦʨʘ. 

ʇʦʣʝ ʇʫʪʴ ʢ 

ʠʩʪʦʯʥʠʢʫ 

ʇʦʣʝ ʇʫʪʴ ʢ ʠʩʪʦʯʥʠʢʫ  ʩʦʜʝʨʞʠʪ ʧʫʪʴ ʢ ʧʘʧʢʝ, ʛʜʝ 

ʭʨʘʥʷʪʩʷ ʧʦʜʣʝʞʘʱʠʝ ʢʦʥʚʝʨʪʘʮʠʠ ʬʘʡʣʳ. ʅʘʞʤʠʪʝ 

ʢʥʦʧʢʫ çéè ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʫʪʴ. 
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ʇʦʣʝ ʇʫʪʴ 

ʥʘʟʥʘʯʝʥʠʷ 

ʇʦʣʝ ʇʫʪʴ ʥʘʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʠʪ ʧʫʪʴ ʢ ʧʘʧʢʝ, ʚ 

ʢʦʪʦʨʦʡ ʩʦʭʨʘʥʷʶʪʩʷ ʢʦʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʬʘʡʣʳ. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çéè ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ 

ʧʫʪʴ. 

magellan Tracker: ʜʘʥʥʳʡ ʧʫʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟʤʝʥʝʥ. 

ʂʥʦʧʢʘ 

ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ 

ʜʦʢʫʤʝʥʪ(ʳ) 

ʅʘʞʤʠʪʝ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʧʨʦʮʝʩʩ ʢʦʥʚʝʨʪʘʮʠʠ. 

ʀʥʜʠʢʘʪʦʨ 

ʚʳʧʦʣʥʝʥʠʷ 

ʀʥʜʠʢʘʪʦʨ ʧʦʢʘʟʳʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʢʦʥʚʝʨʪʘʮʠʠ. 

 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʊɽʉʊʓ ʅɽ ʉʆɼɽʈɾɸʊ ʇɸʈɸʄɽʊʈʆɺ ʀɿʄɽʈɽʅʀʗ. ʇʈʀ 
ʂʆʅɺɽʈʊɸʎʀʀ ʊɽʉʊɸ ɺ ʄɽʊʆɼ ɼʆʃɾʅʓ ɹʓʊʔ ʆʇʈɽɼɽʃɽʅʓ 

ʇɸʈɸʄɽʊʈʓ ʀɿʄɽʈɽʅʀʗ. ʋɼʆʉʊʆɺɽʈʔʊɽʉʔ, ʏʊʆ 
ʇɸʈɸʄɽʊʈʓ ʀɿʄɽʈɽʅʀʗ ʇʆɼʍʆɼʗʊ ʂ ɺʓɹʈɸʅʅʆʄʋ ʊɽʉʊʋ. 

ɺʢʣʘʜʢʘ magellan 4.x / 5.x, ʜʦʩʪʫʧʥʘʷ ʪʦʣʴʢʦ ʚ magellan Tracker, ʩʦʜʝʨʞʠʪ 

ʪʘʢʠʝ ʞʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʠ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʚʢʣʘʜʢʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, 

ʯʪʦ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʥʝ ʦʙʷʟʘʪʝʣʴʥʳ: 

¶ ʊʝʩʪ ʪʠʧʘ ʜʦʢʫʤʝʥʪʘ: ʊʝʩʪʳ ʥʝ ʜʦʩʪʫʧʥʳ ʚ magellan 4.x / 5.x. 

ʅʘʩʪʨʦʡʢʘ ʥʦʚʳʭ ʤʝʪʦʜ-ʩʧʝʮʠʬʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʫʞʝ 

ʥʘʩʪʨʦʝʥʳ ʚ ʬʘʡʣʘʭ magellan 4.x / 5.x. 

9.2.5 ʉʦʭʨʘʥʝʥʠʝ Log-ʬʘʡʣʦʚ 

ɺʩʝ log-ʬʘʡʣʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʚ ʚʠʜʝ zip-ʘʨʭʠʚʦʚ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 

ʉʦʭʨʘʥʠʪʴ log-ʬʘʡʣ.r ʇʦʩʣʝ ʵʪʦʛʦ zip-ʘʨʭʠʚʫ ʦʩʪʘʝʪʩʷ ʜʘʪʴ ʠʤʷ ʠ 

ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʚ ʥʘʟʥʘʯʝʥʥʦʡ ɺʘʤʠ ʧʘʧʢʝ. ʅʘ ʩʣʫʯʘʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʶʙʳʭ 

ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʷ ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ magellan, 

ʜʘʥʥʳʡ ʘʨʭʠʚ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʚʩʝʭ ʣʫʥʦʢ, ʦʰʠʙʢʠ ʩʪʘʪʫʩʘ (ʥʘʧʨ. 

ʧʝʨʝʛʨʫʟʢʘ, ʩʣʘʙʳʡ ʥʘʢʘʣ ʣʘʤʧʳ) ʠʣʠ ʚʳʯʠʩʣʝʥʠʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʦʩʣʘʥ ʚ 

ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ ʧʦ ʘʜʨʝʩ ʚʘʰʝʡ ʤʝʩʪʥʦʡ ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ. 

9.3 ʇʘʨʘʤʝʪʨʳ 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʥʘʩʪʨʦʝʢ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʚʦ ʚʩʝʭ ʤʝʥʶ ʠ ʤʘʩʪʝʨʘʭ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ magellan. ɽʩʣʠ ʘʢʪʠʚʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ magellan, ʥʝʢʦʪʦʨʳʝ ʥʘʩʪʨʦʡʢʠ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʢʣʘʜʦʢ: 

¶ ɺʢʣʘʜʢʘ ʇʫʪʠ 

¶ ɺʢʣʘʜʢʘ ʂʦʧʠʨʦʚʘʪʴ 

¶ ɺʢʣʘʜʢʘ ɺʠʜ 

¶ ɺʢʣʘʜʢʘ ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʅʫʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʣʝʜʫʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʢʣʘʜʢʘʭ. 

ʅʘʞʤʠʪʝ ʆʂ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 
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ʉʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʫʜʦʙʥʳʝ ʜʣʷ ʥʝʛʦ ʧʘʨʘʤʝʪʨʳ): 

¶ ʇʫʪʠ ʧʦ ʫʤʦʣʯʘʥʠʶ (ʪʦʣʴʢʦ ʚ magellan Standard) 

¶ ʇʘʨʘʤʝʪʨʳ ʢʦʧʠʨʦʚʘʥʠʷ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʠ Excel 

¶ ɺʠʜ ʧʣʘʥʰʝʪʘ 

¶ ʇʨʦʧʫʩʢ ʦʢʥʘ ʧʨʠʚʝʪʩʪʚʠʷ 

¶ ʉʪʘʨʪ ʩʦ ʩʧʠʩʢʘ ʤʘʩʪʝʨʦʚ ʠʣʠ ʩʦ ʩʪʨʘʥʠʮʳ ʀʟʙʨʘʥʥʦʝ 

¶ ɺʚʦʜʠʪʴ ʧʣʘʥʰʝʪ ʧʦʩʣʝ ʟʘʧʫʩʢʘ 

ʉʣʝʜʫʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʥʘʩʪʨʦʡʢʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʆʧʮʠʠ: 

¶ ɺʳʙʨʘʥʥʳʡ ʧʨʠʥʪʝʨ 

¶ ʆʨʠʝʥʪʘʮʠʷ ʨʘʩʧʝʯʘʪʢʠ 

¶ ʀʩʪʦʯʥʠʢ ʠ ʨʘʟʤʝʨ ʙʫʤʘʛʠ ʜʣʷ ʨʘʩʧʝʯʘʪʢʠ 

¶ ʐʨʠʬʪ ʠ ʮʚʝʪ ʨʘʩʧʝʯʘʪʢʠ 

¶ ʊʠʧʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʧʦ ʫʤʦʣʯʘʥʠʶ 

¶ ʅʘʧʨʘʚʣʝʥʠʝ ʚʚʦʜʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ  

¶ ʅʘʩʪʨʦʡʢʠ ʠʤʧʦʨʪʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ  

¶ ʅʘʩʪʨʦʡʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʵʢʩʧʦʨʪʘ ʚ ASCII, ʵʢʩʧʦʨʪʘ ʚ Excel, ʠʤʝʥ 

ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

¶ ʈʘʟʤʝʨ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɻʨʘʬʠʢ 

ʉʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʠʣʠ ʠʟʤʝʥʝʥʳ ʪʦʣʴʢʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʘʤʠ. ʕʪʠ 

ʧʘʨʘʤʝʪʨʳ ʩʪʘʥʦʚʷʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

¶ ʗʟʳʢ 

¶ ʈʘʟʨʝʰʝʥ ʜʝʤʦ-ʨʝʞʠʤ 

¶ ʇʦʜʘʚʣʝʥʠʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ "ʥʝʤʦʥʦʪʦʥʥʦʩʪʠ" ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ 

¶ ʀʟʙʨʘʥʥʦʝ 

¶ ɼʦʧʫʩʪʠʤʳʝ ʥʦʤʝʨʘ HUID 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺ magellan Standard ʧʫʪʠ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʚ magellan Tracker ʧʫʪʠ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ 

ʥʘʩʪʨʦʡʢʘʤʠ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʆʧʮʠʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan. 
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9.3.1 ɼʘʥʥʳʝ ʜʦʨʦʞʝʢ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʅʘ ʵʪʦʡ ʚʢʣʘʜʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʜʘʥʥʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʳʤ 

ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴʩʷ ʬʘʡʣʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ magellan. 

ʕʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʫʪʠ ʟʘʜʘʶʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʜʘʥʥʳʭ ʚʢʣʘʜʢʠ ɼʦʨʦʞʢʠ. 

 

ʅʘ ʚʢʣʘʜʢʝ ɼʦʨʦʞʢʠ ʩʦʜʝʨʞʘʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʊʝʢʩʪʦʚʳʝ ʧʦʣʷ 

ɼʦʨʦʞʢʠ ʧʦ 

ʫʤʦʣʯʘʥʠʶ 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʬʘʡʣʦʚ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʫʪʷʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

¶ ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

¶ ʄʝʪʦʜ 

¶ ʉʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

¶ ʕʢʩʧʦʨʪ: ʜʣʷ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, 

ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʭ ʚ ʬʘʡʣʳ ASCII. 

¶ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ: ʇʫʪʴ ʜʣʷ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ʚʩʝʛʜʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ 

ʧʫʪʴ ʜʣʷ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

¶ BMP: ʜʣʷ ʬʘʡʣʦʚ bmp, ʩʦʟʜʘʥʥʳʭ ʠʟ 

ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ ʛʨʘʬʠʢʦʚ. 

 ʢʥʦʧʢʠ 
ʂʥʦʧʢʠ é ʨʷʜʦʤ ʩ ʪʝʢʩʪʦʚʳʤʠ ʧʦʣʷʤʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʩʪʘʥʜʘʨʪʥʳʭ 

ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ Windows ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ 

ʜʨʫʛʦʛʦ ʧʫʪʠ ʜʣʷ ʩʦʟʜʘʚʘʝʤʳʭ ʬʘʡʣʦʚ. 
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ʂʥʦʧʢʘ ʀʟʤʝʥʠʪʴ 

ʜʘʥʥʳʝ ʜʦʨʦʞʝʢ ʧʦ 

ʫʤʦʣʯʘʥʠʶ 

ɼʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʚ magellan Tracker. ʅʘʞʤʠʪʝ ʵʪʫ 

ʢʥʦʧʢʫ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʟʘʜʘʥʥʳʡ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʧʫʪʴ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʤʝʪʦʜʦʚ, ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʥʥʳʭ 

ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʫʪʝʡ ʪʨʝʙʫʶʪʩʷ ʧʨʘʚʘ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ magellan ʠ ʩʠʩʪʝʤʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ɺʆɿʄʆɾʅʆ, ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʅɽ ʉʄʆɾɽʊ 
ʅɸɿʅɸʏʀʊʔ ʇʈɸɺʀʃʔʅʓɽ ʇʈɸɺɸ ʌɸʁʃʆɺʆʁ ʉʀʉʊɽʄʓ ɼʃʗ 

ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ ʇʋʊʀ ʇʆ ʋʄʆʃʏɸʅʀʖ!  
ʕʊʆ ɼʆʃɾɽʅ ʉɼɽʃɸʊʔ ʉʀʉʊɽʄʅʓʁ ɸɼʄʀʅʀʉʊʈɸʊʆʈ 

ɺʈʋʏʅʋʖ. ʋɼɸʃɽʅʀɽ ʀʃʀ ʀɿʄɽʅɽʅʀɽ ʌɸʁʃʆɺ ɺ ɿɸɼɸʅʅʓʍ 
ʇʆ ʋʄʆʃʏɸʅʀʖ ʂɸʊɸʃʆɻɸʍ ɼʆʃɾʅʆ ɹʓʊʔ ɿɸʇʈɽʑɽʅʆ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺ magellan Tracker ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʪʦʣʴʢʦ ʧʫʪʠ ʜʣʷ ʵʢʩʧʦʨʪʘ ʠ 

ʧʫʪʠ ʬʘʡʣʦʚ bmp. 

9.3.2 ʇʘʨʘʤʝʪʨʳ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʦʨʪʘ 

ʂʦʤʘʥʜʳ ʈʝʜʘʢʪʠʨ ï ʂʦʧʠʨʦʚʘʪʴ ʠ ʈʝʜʘʢʪʠʨ ï ʂʦʧʠʨ. ʚ Excel ʚ ʜʦʢʫʤʝʥʪʝ 

ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ ʠʣʠ ʨʘʙʦʯʠʡ ʣʠʩʪ Excel. ʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʥʪʘ 

ʧʣʘʥʰʝʪʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʢʣʘʜʢʝ ʂʦʧʠʷ. 
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ʅʘ ʚʢʣʘʜʢʝ ʂʦʧʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ  

ʄʘʪʨʠʮʘ ʬʦʨʤʘʪʘ 

ʋ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʧʦʩʦʙʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ. 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʉʪʨʦʢʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʧʦʨʷʜʢʝ 

ʉʪʨʦʢʠ ʜʘʥʥʳʭ ʧʣʘʥʰʝʪʘ ʢʦʧʠʨʫʶʪʩʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʨʷʜʢʝ. 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʉʪʨʦʢʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʨʷʜʢʝ 

ʉʪʨʦʢʠ ʜʘʥʥʳʭ ʧʣʘʥʰʝʪʘ ʢʦʧʠʨʫʶʪʩʷ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʨʷʜʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ 

ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʘʷ ʤʘʪʨʠʮʘ. 

¶ ɽʩʣʠ ʬʣʘʞʦʢ ɼʦʙʘʚʠʪʴ ʤʝʪʢʠ ʩʪʨʦʢʠ/ʩʪʦʣʙʮʘ 

ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʜʦʙʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʦʢʘʭ ʠ ʩʪʦʣʙʮʘʭ, 

ʪʘʢʘʷ ʞʝ, ʢʘʢ ʚ XFluor. 

ɻʨʫʧʧʘ  

ʉʢʦʧʠʨʦʚʘʪʴ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʬʦʨʤʘʪ 

ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ ʚ ʯʠʩʣʘʭ: 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʊʦʯʢʘ (x.xxx) 

ʇʨʠʤʝʨ: 7,893 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɿʘʧʷʪʘʷ (x,xxx) 

ʇʨʠʤʝʨ: 7 893 

ɻʨʫʧʧʘ  

ʂʦʧʠʨʦʚʘʪʴ ʚ 

Excel ʧʘʨʘʤʝʪʨʳ 

ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʦʝ ʤʝʩʪʦ 

Excel ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʧʝʨʝʜʘʥʥʳʝ ʜʘʥʥʳʝ. 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʅʦʚʘʷ ʨʘʙʦʯʘʷ ʢʥʠʛʘ 

ʇʝʨʝʜʘʥʥʳʝ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʪʩʷ ʚ ʧʝʨʚʦʤ ʨʘʙʦʯʝʤ 

ʣʠʩʪʝ ʥʦʚʦʡ ʨʘʙʦʯʝʡ ʢʥʠʛʠ. ʅʦʚʳʡ ʬʘʡʣ ʙʫʜʝʪ 

ʩʦʟʜʘʥ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʙʳʣ ʣʠ ʟʘʧʫʱʝʥ Excel. 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʅʦʚʳʡ ʨʘʙʦʯʠʡ ʣʠʩʪ 

ʇʝʨʝʜʘʥʥʳʝ ʜʘʥʥʳʝ ʟʘʧʠʰʫʪʩʷ ʥʘ ʥʦʚʳʡ ʨʘʙʦʯʠʡ 

ʣʠʩʪ ʦʪʢʨʳʪʦʡ ʠ ʘʢʪʠʚʥʦʡ ʨʘʙʦʯʝʡ ʢʥʠʛʠ Excel. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʙʦʨʘ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ Excel ʝʱʝ 

ʥʝ ʙʳʣ ʟʘʧʫʱʝʥ, ʦʥ ʦʪʢʨʦʝʪʩʷ ʩ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʡ 

ʨʘʙʦʯʝʡ ʢʥʠʛʠ, ʠ ʪʨʝʙʫʝʤʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ 

ʚʩʪʘʚʣʝʥʳ ʚ ʧʝʨʚʳʡ ʣʠʩʪ. 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ɺʩʪʘʚʠʪʴ ʥʘ ʣʠʩʪ, ʥʘʯʠʥʘʷ ʩ 

ʷʯʝʡʢʠ ʠ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʢʦʦʨʜʠʥʘʪ ʷʯʝʡʢʠ 

ʇʝʨʝʜʘʥʥʳʝ ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʫʢʘʟʘʥʥʫʶ 

ʷʯʝʡʢʫ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ ʷʯʝʡʢʫ A1) ʦʪʢʨʳʪʦʛʦ ʠ 

ʘʢʪʠʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ Excel. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʙʦʨʘ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ Excel ʝʱʝ 

ʥʝ ʙʳʣ ʟʘʧʫʱʝʥ, ʦʥ ʦʪʢʨʦʝʪʩʷ ʩ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʡ 

ʨʘʙʦʯʝʡ ʢʥʠʛʠ, ʠ ʪʨʝʙʫʝʤʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ 

ʚʩʪʘʚʣʝʥʳ ʚ ʧʝʨʚʳʡ ʣʠʩʪ. 

¶ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʇʨʠʩʦʝʜʠʥʠʪʴ ʢ ʪʝʢʫʱʝʤʫ ʣʠʩʪʫ 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʨʦʩʪʦ ʜʦʙʘʚʣʷʝʪ ʜʘʥʥʳʝ ʚ 

ʪʝʢʫʱʠʡ ʨʘʙʦʯʠʡ ʣʠʩʪ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʙʦʨʘ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ Excel ʝʱʝ 

ʥʝ ʙʳʣ ʟʘʧʫʱʝʥ, ʦʥ ʦʪʢʨʦʝʪʩʷ ʩ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʡ 

ʨʘʙʦʯʝʡ ʢʥʠʛʠ, ʠ ʪʨʝʙʫʝʤʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ 

ʚʩʪʘʚʣʝʥʳ ʚ ʧʝʨʚʳʡ ʣʠʩʪ. 
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9.3.3 ʅʘʩʪʨʦʡʢʠ ɺʠʜ ʧʣʘʥʰʝʪʘ 

ʅʘ ʚʢʣʘʜʢʝ ɺʠʜ ʧʣʘʥʰʝʪʘ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʚʠʜʘ ʧʣʘʥʰʝʪʘ. 

ɺʳʙʨʘʚ ʞʝʣʘʝʤʳʡ ʮʚʝʪ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʮʚʝʪʘ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʟʜʝʩʴ ʪʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʝʞʠʤ 

ʚʳʙʦʨʘ ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʣʫʥʦʢ. ʄʦʞʥʦ ʪʘʢʞʝ ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ ʰʨʠʬʪʘ. 

 

ʅʘ ʚʢʣʘʜʢʝ ɺʠʜ ʧʣʘʥʰʝʪʘ ʩʦʜʝʨʞʘʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʂʥʦʧʢʘ  

ʌʦʥ 

ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʮʚʝʪ ʬʦʥʘ ʦʢʥʘ ɺʠʜ ʧʣʘʥʰʝʪʘ. 

ʂʥʦʧʢʘ 

ɼʥʦ ʧʣʘʥʰ 

ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʮʚʝʪ ʨʘʤʢʠ ʦʪʦʙʨʘʞʘʝʤʦʛʦ 

ʧʣʘʥʰʝʪʘ. 

ʂʥʦʧʢʘ 

ʇʦʚʝʨʭ. ʧʣʘʥʰ 

ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʮʚʝʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʣʘʥʰʝʪʘ. 

ʈʘʩʢʨʳʚʘʶʱʠʡʩʷ 

ʩʧʠʩʦʢ 

ʈʘʟʤ. ʰʨʠʬʪʘ 

ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʨʘʟʤʝʨ ʰʨʠʬʪʘ ʪʝʢʩʪʘ ʚʥʫʪʨʠ ʣʫʥʦʢ: 

¶ ʄʘʣʳʡ 

¶ ʉʨʝʜʥʠʡ 

¶ ɹʦʣʴʰʦʡ  

ʂʥʦʧʢʘ 

ʉʚʝʪʣʘʷ ʪʝʥʴ 
ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʚʝʪʣʫʶ ʪʝʥʴ ʨʘʤʢʠ ʧʣʘʥʰʝʪʘ. 

ʂʥʦʧʢʘ 

ʊʝʤʥʘʷ ʪʝʥʴ 
ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʝʤʥʫʶ ʪʝʥʴ ʨʘʤʢʠ ʧʣʘʥʰʝʪʘ. 
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ʇʝʨʝʢʣʶʯʘʪʝʣʠ 

ʈʝʞʠʤ ʚʳʙʦʨʘ 

ɿʜʝʩʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʞʠʤ ʚʳʙʦʨʘ ʤʘʨʢʠʨʦʚʘʥʥʳʭ 

ʣʫʥʦʢ ʤʳʰʴʶ: 

¶ ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʣʫʥʢʠ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʤʘʨʢʠʨʦʚʘʥʠʷ ʤʳʰʴʶ ʚʩʝʡ ʧʣʦʱʘʜʠ ʣʫʥʢʠ. 

¶ ʧʝʨʝʩʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʣʫʥʢʠ ʧʦʩʣʝ 

ʤʘʨʢʠʨʦʚʘʥʠʷ ʤʳʰʴʶ ʪʦʣʴʢʦ ʯʘʩʪʠ ʣʫʥʢʠ. 

9.3.4 ɼʦʧʦʣʥʠʪʝʣʴʥʦ  

 

ʅʘ ʚʢʣʘʜʢʝ ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɻʨʫʧʧʘ ʄʘʩʪʝʨ ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ ʇʨʦʧʫʩʪ.ʦʢʥʦ ʧʨʠʚʝʪʩʪ 

ʧʨʠ ʦʪʢʨʳʪʠʠ ʤʘʩʪʝʨʘ ʥʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 

ʩʪʨʘʥʠʮʘ ʧʨʠʚʝʪʩʪʚʠʷ. ʄʘʩʪʝʨ ʟʘʧʫʩʢʘʝʪʩʷ ʩʦ ʚʪʦʨʦʛʦ 

ʠʟ ʝʛʦ ʦʢʦʥ. 

ɻʨʫʧʧʘ ʆʪʢʨʳʚʘʪʴ 

ʧʨʠ ʟʘʧʫʩʢʝ 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ ʀʟʙʨʘʥʥʦʝ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ  ʚʤʝʩʪʦ ʉʧʠʩʦʢ ʤʘʩʪʝʨʦʚ ʧʦʩʣʝ ʟʘʧʫʩʢʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʦʪʢʨʦʝʪʩʷ 

ʀʟʙʨʘʥʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 
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ɻʨʫʧʧʘ ¶ ʌʣʘʞʦʢ ɼʝʤʦ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ: ɺʳʙʝʨʠʪʝ ʵʪʦʪ 

ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʝʰʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ 

ʢ ʩʠʤʫʣʷʮʠʠ ʧʨʠʙʦʨʘ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʣʝʟʝʥ ʜʣʷ 

ʦʮʝʥʢʠ ʫʞʝ ʠʟʤʝʨʝʥʥʳʭ ʜʘʥʥʳʭ. ʊʦʛʜʘ 

ʧʦʜʢʣʶʯʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

¶ ʌʣʘʞʦʢ ʇʝʨʝʥʝʩʪʠ ʧʣʘʥʰʝʪ ʧʦʩʣʝ ʟʘʧʫʩʢʘ: ɽʩʣʠ 

ʬʣʘʞʦʢ ʫʩʪʘʥʦʚʣʝʥ ʠ ʧʨʠʙʦʨ ʧʦʜʢʣʶʯʝʥ, ʧʦʩʣʝ 

ʟʘʧʫʩʢʘ ʢʘʨʝʪʢʘ ʧʣʘʥʰʝʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʪʷʛʠʚʘʝʪʩʷ. 

¶ ʌʣʘʞʦʢ ʇʦʜʘʚ. "ʥʝʤʦʥʦʪʦʥʥʦʝ" ʧʨʝʜʫʧʨʝʞ.: 

ɺʳʙʝʨʠʪʝ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ çʥʝʤʦʥʦʪʦʥʥʦʩʪʠè. ʕʪʦ ʧʦʣʝʟʥʦ 

ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʢʘʣʠʙʨʦʚʦʯʥʦʡ 

ʢʨʠʚʦʡ ʣʝʞʘʪ ʥʘ ʧʣʦʩʢʦʤ ʫʯʘʩʪʢʝ ʠ ʦʯʝʥʴ ʚʝʨʦʷʪʥʦ 

ʦʪʩʫʪʩʪʚʠʝ çʤʦʥʦʪʦʥʥʦʩʪʠè (ʪ. ʝ. ʧʣʦʩʢʘʷ ʯʘʩʪʴ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʠʣʠ ʜʨʫʛʦʡ ʢʨʠʚʦʡ ʚʙʣʠʟʠ 

ʧʨʝʜʝʣʘ). 

ʇʨʠʤʝʯʘʥʠʝ! ɺ ʚʝʨʩʠʠ magellan Tracker ʵʪʦʪ 

ʧʘʨʘʤʝʪʨ ʦʪʢʣʶʯʝʥ. 

ɻʨʫʧʧʘ 

ʋʩʪʘʥʦʚʠʪʴ 

ʩʣʝʜʫʶʱʝʝ 

ʟʥʘʯʝʥʠʝ 

ʩʯʝʪʯʠʢʘ 

ɿʜʝʩʴ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: 

¶ ʇʦʚʦʨʦʪʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʆʙʱ. ʩʯʝʪʯʠʢ 

ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ. 

ʆʪʦʙʨʘʞʘʝʪ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʜʦʙʘʚʠʪʩʷ ʢ ʠʤʝʥʠ 

ʩʣʝʜʫʶʱʝʛʦ ʩʦʟʜʘʚʘʝʤʦʛʦ ʬʘʡʣʘ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

¶ ʇʦʚʦʨʦʪʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʉʙʨʘʩ. ʩʯʝʪʯʠʢ ʝʞʝʜʥ 

ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ. 

ʆʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʡʣʦʚ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʟʜʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʜʥʷ. 

ɻʨʫʧʧʘ 

ʗʟʳʢ 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ, ʚ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʷʟʳʢ. ɺ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʜʨʫʛʦʡ ʷʟʳʢ. 

ʉʤ. ʦʧʠʩʘʥʠʝ ʥʠʞʝ ʜʣʷ ʢʥʦʧʢʠ ʋʩʪʘʥʦʚʠʪʴ. 

ʂʥʦʧʢʘ 

ʋʩʪʘʥʦʚʠʪʴ 

ɺʳʙʝʨʠʪʝ ʜʨʫʛʦʡ ʷʟʳʢ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʩʪʘʥʦʚʠʪʴ 

ʜʣʷ ʧʝʨʝʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʥʘ ʚʳʙʨʘʥʥʦʤ ʷʟʳʢʝ. 

ʂʥʦʧʢʘ ʀʟʤʝʥʝʥʠʝ 

ʧʘʨʦʣʷ 

ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʦʣʷ (ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʠ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ magellan). 

ʂʥʦʧʢʘ 

ɼʦʙʘʚʠʪʴ HUID 

 

ɿʜʝʩʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʧʠʩʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʥʦʤʝʨʦʚ HUID, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʪʢʨʳʚʘʪʴ 

ʬʘʡʣʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʜʨʫʛʦʤ ʢʦʤʧʴʶʪʝʨʝ (ʜʦʩʪʫʧʥʦ 

ʪʦʣʴʢʦ ʚ ʚʝʨʩʠʠ magellan Tracker). 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʘʨʭʠʚʘʮʠʷ 

ɺʳʙʝʨʠʪʝ ʵʪʫ ʬʫʥʢʮʠʶ ʠ ʫʢʘʞʠʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʢʘʪʘʣʦʛ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʚʩʝʭ ʬʘʡʣʦʚ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʝʪʦʜʦʚ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, 

ʩʦʭʨʘʥʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ 

ʚʨʫʯʥʫʶ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʘʪʘʣʦʛ ʘʨʭʠʚʘʮʠʠ. 
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ʂʥʦʧʢʘ 

ʇʘʨʘʤʝʪʨʳ ʠ 

ʥʘʩʪʨ.  

ʧʦ ʫʤʦʣʯ. 

ʘʫʜʠʪʘ... 

ʅʘʞʤʠʪʝ ʵʪʫ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʞʫʨʥʘʣ 

ʢʦʥʪʨʦʣʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʩʪʨʦʝʢ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. ɾʫʨʥʘʣ ʢʦʥʪʨʦʣʷ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʬʘʡʣ 

ASCII (ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʚ ʚʝʨʩʠʠ magellan Tracker). 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʉʦʭʨʘʥʠʪʴ ʚ ʬʘʡʣʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʘʡʣʝ ʬʦʨʤʘʪʘ .log ʠʣʠ .txt. ʊʝʢʩʪ 

ʤʦʞʥʦ ʪʘʢʞʝ ʩʢʦʧʠʨʦʚʘʪʴ ʚ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʜʣʷ 

ʨʘʩʧʝʯʘʪʢʠ. 

9.4 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (magellan Tracker) 

ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʫʧʦʤʠʥʘʶʪʩʷ ʪʨʠ ʪʠʧʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ: 

ʉʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʦʪʚʝʯʘʝʪ ʟʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʥʘʟʥʘʯʘʝʪ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ magellan. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ magellan ʠʤʝʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʬʫʥʢʮʠʷʤ ʧʨʠʣʦʞʝʥʠʡ 

magellan, ʦʜʥʘʢʦ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʠʣʦʞʝʥʠʷ magellan ʤʦʛʫʪ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʧʘʨʦʣʝʤ ʚ ʮʝʣʷʭ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ 

ʢ ʥʝʢʦʪʦʨʳʤ ʯʘʩʪʷʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʘʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ɺʆ ʀɿɹɽɾɸʅʀɽ ʅɽʇʈɸɺʀʃʔʅʆɻʆ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʇʈɸɺ 
ʇʆʃʔɿʆɺɸʊɽʃɽʁ ʀ ʌɸʃʔʉʀʌʀʂɸʎʀʀ ɼɸʅʅʓʍ, ɾɽʃɸʊɽʃʔʅʆ, 
ʏʊʆɹʓ ɸɼʄʀʅʀʉʊʈɸʊʆʈ ʇʆʃʔɿʆɺɸʊɽʃɽʁ ʅɽ ʀʄɽʃ ʇʈɸɺ 

MAGELLAN (ʊ.ɽ. ʅɽ ʇʈʀʅɸɼʃɽɾɸʃ ʂ ɻʈʋʇʇɽ ʇʆʃʔɿʆɺɸʊɽʃɽʁ 
MAGELLAN). 

ɺ ʀɼɽɸʃʔʅʆʁ ʉʀʊʋɸʎʀʀ ɸɼʄʀʅʀʉʊʈɸʊʆʈʆʄ 
ʇʆʃʔɿʆɺɸʊɽʃɽʁ ɼʆʃɾɽʅ ɹʓʊʔ ʉʆʊʈʋɼʅʀʂ ʆʊɼɽʃɸ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ. 
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ɺʳʙʝʨʠʪʝ ɼʦʧʦʣʥʠʪʝʣʴʥʦ  ʚ ʩʧʠʩʢʝ ʤʘʩʪʝʨʦʚ ʠ ʥʘʞʤʠʪʝ ʟʥʘʯʦʢ 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ . ɹʫʜʝʪ ʚʳʚʝʜʝʥʦ ʜʠʘʣʦʛʦʚʦʝ 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʘʨʦʣʷʤʠ: 

 

ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʦʣʝʡ, ʘ 

ʪʘʢʞʝ ʥʘʟʥʘʯʝʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʋʧʨʘʚʣʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʘʨʦʣʷʤʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʈʦʣʠ ɺ ʩʧʠʩʢʝ ʨʦʣʝʡ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʛʨʫʧʧʳ (ʫʨʦʚʥʠ) ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʦʙʘʚʠʪʴ ʨʦʣʴ ʄʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʘ ʥʦʚʘʷ ʛʨʫʧʧʘ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʘʤʠ. 

ʀʟʤʝʥʠʪʴ ʨʦʣʴ ʄʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʧʨʘʚʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʨʫʧʧʳ. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ɺ ʩʧʠʩʢʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʝ.  

ɼʦʙʘʚʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʀʟʤʝʥʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʄʦʞʥʦ ʠʟʤʝʥʠʪʴ ʧʦʣʥʦʝ ʠʤʷ, ʧʘʨʦʣʴ ʠ ʫʨʦʚʝʥʴ 

(ʛʨʫʧʧʘ) ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɿʘʙʣʦʢʠʨʦʚʘʪʴ 

ʧʦʣʴʟ. 

ʋʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ 

ʘʢʪʠʚʠʨʦʚʘʥʘ/ʜʝʘʢʪʠʚʠʨʦʚʘʥʘ. ʕʪʘ ʢʥʦʧʢʘ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʂʦʥʪʨʦʣʴʥʳʡ 

ʞʫʨʥʘʣ 

ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩʦʟʜʘʥʠʝ ʛʨʫʧʧ/ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʠʟʤʝʥʝʥʠʝ ʧʨʘʚ, ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪ.ʧ.) 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʢʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʝʨʚʝʨʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʇʘʨʘʤʝʪʨʳ ʄʦʞʥʦ ʠʟʤʝʥʠʪʴ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. 

ʉʚʦʜʢʘ ʇʦʜʨʦʙʥʦʝ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʛʨʫʧʧ. 
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9.4.1 ɼʦʙʘʚʣʝʥʠʝ/ʠʟʤʝʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ (magellan Tracker) 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʋʧʨʘʚʣʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʘʨʦʣʷʤʠ. ʆʪʦʙʨʘʟʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ: 

 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʀʤʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʣʞʥʦ ʙʳʪʴ ʚʚʝʜʝʥʦ 

ʋʥʠʢʘʣʴʥʦʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʘʥʥʦʝ ʠʤʷ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʚ ʧʦʩʣʝʜʩʪʚʠʠ. 

ʇʦʣʥʦʝ ʠʤʷ ɺʚʝʜʠʪʝ ʧʦʣʥʦʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʕʪʦ ʠʤʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʟʞʝ ʠʟʤʝʥʝʥʦ. 

ʇʘʨʦʣʴ ɺʚʝʜʠʪʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʘʨʦʣʴ. ʇʘʨʦʣʴ ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʟʤʝʥʝʥ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ. 

ʅʘʞʤʠʪʝ ʆʂ, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʥʠʪʴ ʧʦʣʴʟʦʚ.: 
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ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʥʠʪʴ ʧʦʣʴʟʦʚ. ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʇʦʣʥʦʝ ʠʤʷ ɺʚʝʜʠʪʝ ʧʦʣʥʦʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʈʦʣʠ ɺʳʙʝʨʠʪʝ ʦʜʥʫ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʨʫʧʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʨʘʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ, ʙʫʜʫʪ ʧʨʠʩʚʦʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʀʟʤʝʥʠʪʴ ʠʟʦʙʨ. ɼʦʙʘʚʣʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʋʜʘʣʠʪʴ ʠʟʦʙʨ. ʋʜʘʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʦʣʷ ɿʘʜʘʥʠʝ ʥʦʚʦʛʦ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʚʚʦʜʠʪʴ ʩʪʘʨʳʡ 

ʧʘʨʦʣʴ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ ʧʦʣʴʟʦʚ. ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʘʨʦʣʷʤʠ. ɺʦʡʜʠʪʝ ʚ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʥʠʪʴ ʧʦʣʴʟʦʚ. ʠ ʚʳʧʦʣʥʠʪʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ 

ʜʝʡʩʪʚʠʷ. 

9.4.2 ɼʦʙʘʚʣʝʥʠʝ/ʠʟʤʝʥʝʥʠʝ ʨʦʣʠ  

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʨʦʣʴ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʋʧʨʘʚʣʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʘʨʦʣʷʤʠ. ʆʪʦʙʨʘʟʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʉʦʟʜʘʥʠʝ 

ʨʦʣʠ: ɿʘʜʘʡʪʝ ʫʥʠʢʘʣʴʥʦʝ ʀʤʷ ʨʦʣʠ. ɼʘʥʥʦʝ ʠʤʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ 

ʚ ʧʦʩʣʝʜʩʪʚʠʠ. ɿʘʢʨʦʡʪʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɼʦʙʘʚʠʪʴ ʨʦʣʴ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ 

OK. ʆʪʢʨʦʡʪʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʥʝʥʠʝ ʨʦʣʠ: 

 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʥʝʥʠʝ ʨʦʣʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʀʤʷ ʨʦʣʠ ʀʤʷ ʨʦʣʠ ʟʘʜʘʝʪʩʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɼʦʙʘʚʠʪʴ ʨʦʣʴ. 

ʇʨʠʣʦʞʝʥʠʝ ʂʦʤʧʦʥʝʥʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Tecan, ʥʘʧʨʠʤʝʨ, 

Magellan. 

ʇʨʘʚʘ ʈʦʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʪʦʨʦʤʫ ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʧʨʘʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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9.4.3 ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʋʧʨʘʚʣʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʘʨʦʣʷʤʠ. ʆʪʦʙʨʘʟʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ: 

 

ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩʦʟʜʘʥʠʝ 

ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩʦʟʜʘʥʠʝ 

ʛʨʫʧʧ/ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʟʤʝʥʝʥʠʝ ʧʨʘʚ, ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪ.ʧ.) 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʢʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʝʨʚʝʨʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʏʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʬʘʡʣ ʞʫʨʥʘʣʘ, ʚʳʙʝʨʠʪʝ ʝʛʦ ʚ ʩʧʠʩʢʝ (ʫʩʪʘʥʦʚʠʪʝ 

ʬʣʘʞʦʢ) ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ Print (ʇʝʯʘʪʴ). ʌʘʡʣ ʦʪʢʨʦʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʜʣʷ 

ʧʨʦʩʤʦʪʨʘ ʬʘʡʣʦʚ pdf, ʦʪʢʫʜʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʝʯʘʪʘʥ. ɿʝʣʝʥʦʡ ʛʘʣʦʯʢʦʡ 

ʧʦʤʝʯʘʶʪʩʷ ʬʘʡʣʳ ʩ ʧʨʘʚʠʣʴʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ, ʢʨʘʩʥʳʤ ʢʨʝʩʪʦʤ ð 

ʬʘʡʣʳ ʩ ʥʝʧʨʘʚʠʣʴʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʪʝʢʫʱʠʡ ʬʘʡʣ ʞʫʨʥʘʣʘ ʚʩʝʛʜʘ ʧʦʤʝʯʝʥ 

ʢʨʘʩʥʳʤ ʢʨʝʩʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʦʪʢʨʳʪʦʡ ʧʨʦʛʨʘʤʤʝ ʦʥ 

ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʝʪʩʷ. 

ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʀʟ ʪʨʝʭ ʫʨʦʚʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ï 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ magellan. ʆʥ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʬʫʥʢʮʠʷʤ ʧʨʦʛʨʘʤʤʳ. 

ʋʨʦʚʥʠ ʇʨʠʢʣʘʜʥʦʡ ʩʧʝʮʠʘʣʠʩʪ ʠ ʆʧʝʨʘʪʦʨ ʠʤʝʶʪ ʚʦʟʨʘʩʪʘʶʱʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ. 

magellan Standard: ʇʨʘʚʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘʟʥʘʯʘʶʪʩʷ ʢʘʢ ʦʧʠʩʘʥʦ ʥʠʞʝ.  

magellan Tracker: ʂʘʞʜʦʝ ʧʨʘʚʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʦ ʠʣʠ ʦʪʤʝʥʝʥʦ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʢʘʢ ʦʧʠʩʘʥʦ 

ʥʠʞʝ ʅʘʙʦʨ ʧʨʘʚ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʩʥʦʚʘʥ ʥʘ ʪʠʧʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʨʦʮʝʜʫʨʘʭ. 
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ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ɸɼʄʀʅʀʉʊʈɸʊʆʈʓ ʆɹʗɿɸʅʓ ʆɹɽʉʇɽʏʀʊʔ ʉʆʆʊɺɽʊʉʊɺʀɽ 
ʅɸʉʊʈʆɽʂ ʀ ʀʍ ʀɿʄɽʅɽʅʀʁ ʃɸɹʆʈɸʊʆʈʅʓʄ ʋʉʃʆɺʀʗʄ, 
ʋʉʊɸʅʆɺʃɽʅʅʓʄ ʉʊɸʅɼɸʈʊʅʓʄ ʈɸɹʆʏʀʄ ʇʈʆʎɽɼʋʈɸʄ ʀ 

ʉʆʆʊɺɽʊʉʊɺʋʖʑʀʄ ɿɸʂʆʅɸʄ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʨʫʢʦʚʦʜʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʦ ʧʨʦʚʝʨʠʪʴ ʚʩʝ ʤʝʪʦʜʳ ʠ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʝʪʦʜ ʩʯʠʪʘʝʪʩʷ ʧʨʦʚʝʨʝʥʥʳʤ, 

ʙʫʜʫʯʠ ʧʦʜʧʠʩʘʥ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʫʢʦʚʦʜʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʩʝʪ ʧʦʣʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. 

9.4.4 ʇʘʨʘʤʝʪʨʳ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʘʨʘʤʝʪʨʳ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʋʧʨʘʚʣʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʘʨʦʣʷʤʠ. ʆʪʦʙʨʘʟʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʀʟʤʝʥʠʪʴ 

ʧʘʨʘʤʝʪʨʳ: 

ʇʘʨʘʤʝʪʨʳ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ 

 

ɸʚʪʦʙʣʦʢʠʨʦʚʢʘ  ɹʣʦʢʠʨʦʚʢʘ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ (1 ʤʠʥ. ï 36 500 ʯ.). ʏʪʦʙʳ 

ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ 

ʟʘʥʦʚʦ ʚʚʝʩʪʠ ʧʘʨʦʣʴ. 
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ʅʝʫʜʘʯʥʳʝ 

ʧʦʧʳʪʢʠ ʚʭʦʜʘ 

ʇʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ (1 - 100) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʣʦʢʠʨʫʝʪʩʷ ʠ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

ʦʪʩʳʣʘʝʪʩʷ ʩʠʩʪʝʤʥʦʤʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ. 

ɽʩʣʠ ʧʦ ʧʨʠʯʠʥʝ ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ ʚʭʦʜʘ 

ʙʣʦʢʠʨʫʝʪʩʷ ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʥʘ ʦʩʪʘʝʪʩʷ ʙʣʦʢʠʨʦʚʘʥʥʦʡ ʚ 

ʪʝʯʝʥʠʝ 45 ʤʠʥʫʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʙʫʜʝʪ ʨʘʟʙʣʦʢʠʨʦʚʘʥʘ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ. 

 

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ʇʈʀ ʋʊɽʈɽ ʇɸʈʆʃʗ ɸɼʄʀʅʀʉʊʈɸʊʆʈɸ ʇʆʃʔɿʆɺɸʊɽʃɽʁ 
ʇɸʈɸʄɽʊʈʓ ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀʗ ʇʆʃʔɿʆɺɸʊɽʃɽʁ ʅɽ 
ʄʆɻʋʊ ɹʓʊʔ ʀɿʄɽʅɽʅʓ  ʀ ʊʈɽɹʋɽʊʉʗ ʇʆʃʅɸʗ ʇʆɺʊʆʈʅɸʗ 
ʋʉʊɸʅʆɺʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ MAGELLAN (ʉʄ. 
ɻʃɸɺʋ 1.5 ʋʉʊɸʅʆɺʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ). 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʜʝʠʥʩʪʘʣʣʷʮʠʠ Magellan ʅʀʂɸʂʀɽ ʩʫʱʝʩʪʚʫʶʱʠʝ ʬʘʡʣʳ 

Magellan ʥʝ ʪʝʨʷʶʪʩʷ. ɺʩʝ ʠʤʝʶʱʠʝʩʷ ʬʘʡʣʳ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʧʘʧʢʝ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʦʚʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʇʘʨʘʤʝʪʨʳ ʧʘʨʦʣʷ 

 

ʇʘʨʦʣʠ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʥʝ ʤʝʥʝʝ ʫʢʘʟʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʤʚʦʣʦʚ. 

ʇʘʨʦʣʴ ʧʦ ʞʝʣʘʥʠʶ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʮʠʬʨʳ ʠ ʥʝʘʣʬʘʚʠʪʥʳʝ ʩʠʤʚʦʣʳ. 

ʇʘʨʦʣʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʚʪʦʨʥʦ. 

ʄʠʥ. ʜʣʠʥʘ ʧʘʨʦʣʷ: 

ʋʢʘʞʠʪʝ ʞʝʣʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ.  

ʄʠʥ. ʢʦʣʠʯ. ʩʠʤʚ., ʥʝ ʷʚʣ. ʙʫʢʚʘʤʠ ʠʣʠ ʮʠʬʨʘʤʠ: 

ʋʢʘʞʠʪʝ ʞʝʣʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʘʣʬʘʚʠʪʥʳʭ ʩʠʤʚʦʣʦʚ.  
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ʄʠʥ. ʢʦʣʠʯ. ʮʠʬʨ: 

ʋʢʘʞʠʪʝ ʞʝʣʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʬʨ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʥ ʧʘʨʦʣʷ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

ʫʢʘʞʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʥ ʧʘʨʦʣʷ. 

ʉʨʦʢ ʜʝʡʩʪʚʠʷ ʧʘʨʦʣʷ ʚ ʜʥʷʭ: 

ʇʘʨʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʟʘʜʘʚʘʝʤʳʡ ʩʨʦʢ ʜʝʡʩʪʚʠʷ. 

ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʦʚʳʡ ʧʘʨʦʣʴ. ʋʢʘʞʠʪʝ ʞʝʣʘʝʤʳʡ ʩʨʦʢ 

ʜʝʡʩʪʚʠʷ ʧʘʨʦʣʷ ʚ ʜʥʷʭ (ʜʠʘʧʘʟʦʥ: ʦʪ 1 ʜʦ 36500 ʜʥʝʡ).  

ʈʘʟʨʝʰ. ʧʫʩʪʦʡ ʧʘʨʦʣʴ: 

ʋʩʪʘʥʦʚʠʪʝ ʵʪʦʪ ʬʣʘʞʦʢ, ʯʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʢʘʢʦʤʫ-ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʠʤʝʪʴ ʧʫʩʪʦʡ ʧʘʨʦʣʴ. 

ʇʘʨʘʤʝʪʨʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ 

 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥ ʚ ʩʣʫʯʘʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʘʪʘʢʠ 

(ʙʣʦʢʠʨʦʚʢʘ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ 

ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ). 

ʕʣʝʢʪʨʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʦ ʧʦ ʚʚʝʜʝʥʥʦʤʫ ʘʜʨʝʩʫ:  

¶ SMTP-ʩʝʨʚʝʨ: ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ IP-ʘʜʨʝʩ SMTP-ʩʝʨʚʝʨʘ (ʥʘʧʨ. 

SEUATEXCH01.eu.tecan.net) 

ʅʘʞʤʠʪʝ ʇʨʦʚʝʨʠʪʴ ʧʦʯʪʫ, ʯʪʦʙʳ ʧʦʩʣʘʪʴ ʧʨʦʙʥʦʝ ʩʦʦʙʱʝʥʠʝ ʠ ʧʨʦʚʝʨʠʪʴ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʥʘʩʪʨʦʝʢ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɼʣʷ ʫʚʝʜʦʤʣʝʥʠʷ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʚ ʥʘʩʪʨʦʡʢʘʭ SMTP-

ʩʝʨʚʝʨʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʜʘʥʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 
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9.4.5 ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʇʦʜʨʦʙʥʦʝ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʛʨʫʧʧ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʉʚʦʜʢʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʋʧʨʘʚʣʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʧʘʨʦʣʷʤʠ. 

ʊʝʢʩʪ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥ (CTRL+C) ʚ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʜʣʷ 

ʨʘʩʧʝʯʘʪʢʠ. 

9.5 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (magellan Standard) 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʤʦʞʝʪ ʙʳʪʴ ʟʘʱʠʱʝʥʦ ʦʪ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʧʦʤʦʱʴʶ 

ʚʩʪʨʦʝʥʥʦʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʧʘʨʦʣʝʤ. 

 

ʇʨʦʬʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʚ ʪʨʝʭ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʚ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ɸʜʤʠʥʠʩʪʨʘʪʦʨ magellan. ɼʘʥʥʳʡ ʫʨʦʚʝʥʴ 

ʜʘʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʬʫʥʢʮʠʷʤ ʧʨʦʛʨʘʤʤʳ ʠ ʤʦʜʫʣʷʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʭ. ʋʨʦʚʥʠ ʇʨʠʢʣʘʜʥʦʡ ʩʧʝʮʠʘʣʠʩʪ ʠ ʆʧʝʨʘʪʦʨ ʠʤʝʶʪ 

ʚʦʟʨʘʩʪʘʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʊʦʣʴʢʦ ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʠ 

ʜʝʟʘʢʪʠʚʠʨʦʚʘʪʴ ʟʘʱʠʪʫ ʧʨʠʣʦʞʝʥʠʡ ʧʘʨʦʣʝʤ, ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʭ ʠ ʫʜʘʣʷʪʴ 

ʩʪʘʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦʣʴʟʦʚʘʪʝʣʷʤ, ʚʦʰʝʜʰʠʤ ʚ ʩʠʩʪʝʤʫ ʧʦʜ ʩʚʦʠʤʠ 

ʠʤʝʥʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʧʘʨʘʤʝʪʨʘʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʨʘʚʘʤʠ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʂʥʦʧʢʘ ɺʭʦʜ ʚ 

ʩʠʩʪʝʤʫ 

ɺʳʚʦʜʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ ʧʦʜ ʩʚʦʠʤ 

ʠʤʝʥʝʤ. 

ʉʧʠʩʦʢ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

¶ ɺ ʩʧʠʩʢʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʀʤʝʥʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʇʨʘʚʘʤʠ.  

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʠʣʠ ʫʜʘʣʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʫʞʥʦ 

ʚʳʙʨʘʪʴ ʝʛʦ ʚ ʵʪʦʤ ʩʧʠʩʢʝ. 

ʂʥʦʧʢʘ ɼʦʙʘʚʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚ 

ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʚʚʝʩʪʠ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʘʨʦʣʴ ʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʂʥʦʧʢʘ ʀʟʤʝʥʠʪʴ ʂʥʦʧʢʘ ʀʟʤʝʥʠʪʴ ʦʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʨʘʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʳʙʨʘʥʥʦʛʦ ʚ ʩʧʠʩʢʝ. 

ʂʥʦʧʢʘ 

ɼʝʘʢʪʠʚʠʨʦʚʘʪʴ 

ʏʪʦʙʳ ʜʝʘʢʪʠʚʠʨʦʚʘʪʴ ʚʳʙʨʘʥʥʦʛʦ ʚ ʩʧʠʩʢʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʝʘʢʪʠʚʠʨʦʚʘʪʴ.  

ʌʣʘʞʦʢ ɿʘʱʠʪʘ 

ʧʘʨʦʣʝʤ 

(ɺʢʣ./ʚʳʢʣ.) 

ʌʣʘʞʦʢ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʩʠʩʪʝʤʫ 

ʟʘʱʠʪʳ ʧʨʠʣʦʞʝʥʠʷ ʧʘʨʦʣʝʤ. ɽʩʣʠ ʩʠʩʪʝʤʘ 

ʘʢʪʠʚʠʨʦʚʘʥʘ, ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ 

ʙʫʜʝʪ ʧʦʷʚʣʷʪʴʩʷ ʧʨʠ ʟʘʛʨʫʟʢʝ ʧʨʠʣʦʞʝʥʠʷ magellan. 

9.5.1 ɼʦʙʘʚʣʝʥʠʝ/ʠʟʤʝʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ (magellan Standard) 

ʕʪʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʠ ʠʟʤʝʥʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʧʨʠʢʨʝʧʣʷʪʴ ʠʭ ʛʨʫʧʧʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆ ʧʨʘʚʘʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ ʩʤ. ʚ ʨʘʟʜʝʣʝ 9.6 ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ʀʤʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɺʚʝʜʠʪʝ ʧʦʣʥʦʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʘʢ, ʢʘʢ ʦʥʦ ʜʦʣʞʥʦ 

ʦʪʦʙʨʘʞʘʪʴʩʷ. 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ ID 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʆʧʨʝʜʝʣʠʪʝ ID ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʦʥ ʙʫʜʝʪ 

ʚʚʦʜʠʪʴ ʧʨʠ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ. 

ʂʥʦʧʢʠ ʇʨʘʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʆʧʨʝʜʝʣʠʪʝ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʬʫʥʢʮʠʷʤ 

ʧʨʠʣʦʞʝʥʠʷ: 

¶ ʆʧʝʨʘʪʦʨ 

¶ ʇʨʠʢʣʘʜʥʦʡ ʩʧʝʮʠʘʣʠʩʪ 

¶ ɸʜʤʠʥʠʩʪʨʘʪʦʨ 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʇʘʨʦʣʴ 

ʅʘʟʥʘʯʴʪʝ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʤʠʥʠʤʫʤ 5 ʩʠʤʚʦʣʦʚ) 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʇʦʜʪʚʝʨʜʠʪʴ 

ʧʘʨʦʣʴ 

ɺʚʝʜʠʪʝ ʧʘʨʦʣʴ ʝʱʝ ʨʘʟ. ɺ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ 

ʜʘʥʥʦʤ ʧʦʣʝ ʧʘʨʦʣʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʪʦʯʝʢ. 

ʅʘʞʤʠʪʝ ʆʂ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ.  

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʆʪʤʝʥʘ, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʦʢʥʦ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʩʜʝʣʘʥʥʳʭ 

ʫʩʪʘʥʦʚʦʢ.  

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʝʱʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠ ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴ, 

ʧʝʨʚʳʤ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʟʥʘʯʝʥ ʘʜʤʠʥʠʩʪʨʘʪʦʨ. ʇʦʵʪʦʤʫ, ʧʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ, ʚʳʚʦʜʠʪʩʷ ʢʦʨʦʪʢʦʝ 

ʩʦʦʙʱʝʥʠʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʨʘʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʚʚʝʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ (ʩʤ. 

ʨʘʟʜʝʣ 2.3 ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan/ ʚʭʦʜ ʚ 

ʩʠʩʪʝʤʫ. 
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9.5.2 ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ 

ɼʘʥʥʘʷ ʢʥʦʧʢʘ ʘʢʪʠʚʥʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʘʢʪʠʚʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʥʝ ʙʳʣʘ ʚʳʙʨʘʥʘ ɿʘʱʠʪʘ ʧʘʨʦʣʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ ʥʝ ʙʳʣʦ ʚʳʚʝʜʝʥʦ ʧʨʠ 

ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ. ʏʪʦʙʳ ʘʢʪʠʚʠʨʦʚʘʪʴ ʟʘʱʠʪʫ ʧʘʨʦʣʝʤ, ʥʘʞʤʠʪʝ ʥʘ 

ʢʥʦʧʢʫ ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ.  

9.5.3 ʉʤʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʏʪʦʙʳ ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ ʚ ʢʘʯʝʩʪʚʝ ʜʨʫʛʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʞʤʠʪʝ ʟʥʘʯʦʢ 

ʉʤʝʥʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ  ʚ ʦʢʥʝ ʤʘʩʪʝʨʘ. ɺʳʚʦʜʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ. 

9.6 ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʀʟ ʪʨʝʭ ʫʨʦʚʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ - 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ. ʆʥ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʬʫʥʢʮʠʷʤ ʧʨʦʛʨʘʤʤʳ. ʋʨʦʚʥʠ 

ʇʨʠʢʣʘʜʥʦʡ ʩʧʝʮʠʘʣʠʩʪ ʠ ʆʧʝʨʘʪʦʨ ʠʤʝʶʪ ʚʦʟʨʘʩʪʘʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

magellan Standard: ʇʨʘʚʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘʟʥʘʯʘʶʪʩʷ ʢʘʢ ʦʧʠʩʘʥʦ ʥʠʞʝ. 

magellan Tracker: ʂʘʞʜʦʝ ʧʨʘʚʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʦ ʠʣʠ ʦʪʤʝʥʝʥʦ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘʟʥʘʯʘʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʢʘʢ ʦʧʠʩʘʥʦ 

ʥʠʞʝ ʅʘʙʦʨ ʧʨʘʚ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʩʥʦʚʘʥ ʥʘ ʪʠʧʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʨʦʮʝʜʫʨʘʭ.  

 

ʇʈɽɼʆʉʊɽʈɽɾɽʅʀɽ 

ɸɼʄʀʅʀʉʊʈɸʊʆʈʓ ʇʆʃʔɿʆɺɸʊɽʃɽʁ ʆɹʗɿɸʅʓ ʆɹɽʉʇɽʏʀʊʔ 
ʉʆʆʊɺɽʊʉʊɺʀɽ ʅɸʉʊʈʆɽʂ ʀ ʀʍ ʀɿʄɽʅɽʅʀʁ ʃɸɹʆʈɸʊʆʈʅʓʄ 
ʋʉʃʆɺʀʗʄ, ʋʉʊɸʅʆɺʃɽʅʅʓʄ ʉʊɸʅɼɸʈʊʅʓʄ ʈɸɹʆʏʀʄ 

ʇʈʆʎɽɼʋʈɸʄ ʀ ʉʆʆʊɺɽʊʉʊɺʋʖʑʀʄ ɿɸʂʆʅɸʄ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʨʫʢʦʚʦʜʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʦ ʧʨʦʚʝʨʠʪʴ ʚʩʝ ʤʝʪʦʜʳ ʠ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʝʪʦʜ ʩʯʠʪʘʝʪʩʷ ʧʨʦʚʝʨʝʥʥʳʤ, 

ʙʫʜʫʯʠ ʧʦʜʧʠʩʘʥ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʫʢʦʚʦʜʩʪʚʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʩʝʪ ʧʦʣʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. 

ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʦʙʱʝʥʳ ʚ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳ ʜʣʷ 

ʦʙʝʠʭ ʚʝʨʩʠʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: magellan Tracker ʠ magellan 

Standard, ʝʩʣʠ ʥʝ ʫʪʚʝʞʜʘʝʪʩʷ ʦʙʨʘʪʥʦʝ. 
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ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɸʜʤʠʥʠʩʪʨʘ-

ʪʦʨ magellan  

ʇʨʠʢʣʘʜʥʦʡ 

ʩʧʝʮʠʘʣʠʩʪ 

magellan 

ʆʧʝʨʘʪʦʨ 

magellan 

ʉʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʉʦʟʜʘʥʠʝ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ 

ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ ʠʣʠ ʩʦʭʨʘʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩ 

ʥʦʚʳʤ ʠʤʝʥʝʤ. ɼʘ ɼʘ ɼʘ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʧʠʩʢʦʚ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʠ ʩʦʭʨʘʥʠʪʴ ʝʛʦ 

ʩ ʥʦʚʳʤ ʠʤʝʥʝʤ. ɼʘ ɼʘ ʅʝʪ 

ʇʦʜʧʠʩʘʥʠʝ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ* 

ʇʦʜʧʠʩʘʪʴ ʧʨʦʚʝʨʢʫ/ʫʪʚʝʨʞʜʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʧʠʩʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ. ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ! 

ʀʟʤʝʥʝʥʠʝ ʧʦʜʧʠʩʘʥʥʳʭ ʩʧʠʩʢʦʚ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ* 

ʀʟʤʝʥʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʚ 

ʧʦʜʧʠʩʘʥʥʦʤ ʩʧʠʩʢʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ.  ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ! 

ʄʝʪʦʜ 

ʉʦʟʜʘʥʠʝ ʤʝʪʦʜʦʚ 

ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʤʝʪʦʜ ʠʣʠ ʩʦʭʨʘʥʠʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʩ ʥʦʚʳʤ ʠʤʝʥʝʤ. ɼʘ ɼʘ ʅʝʪ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʝʪʦʜ ʠ 

ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʩ ʪʝʤ ʞʝ ʠʤʝʥʝʤ. ɼʘ ɼʘ ʅʝʪ 

ʇʦʜʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ* 

ʇʦʜʧʠʩʘʪʴ ʧʨʦʚʝʨʢʫ/ʫʪʚʝʨʞʜʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʘ. 

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʘʚʦ ʇʦʜʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ 

ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ 

ʧʦʜʧʠʩʘʥʠʷ ʬʘʡʣʦʚ ʤʝʪʦʜʦʚ. ɺʘʤ ʪʘʢʞʝ 

ʪʨʝʙʫʝʪʩʷ ʧʨʘʚʦ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʤʝʪʦʜʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʘʚʘ 

ʇʦʜʧʠʩʴ ʫʪʚʝʨʞʜʝʥʠʷ ʢ ʬʘʡʣʘʤ, ʫʞʝ 

ʠʤʝʶʱʠʤ ʇʦʜʧʠʩʴ ʇʨʦʚʝʨʢʘ, ʪʘʢʞʝ 

ʪʨʝʙʫʝʪʩʷ ʧʨʘʚʦ ʀʟʤʝʥʝʥʠʝ ʧʦʜʧʠʩʘʥʥʳʭ 

ʤʝʪʦʜʦʚ. ɼʘ ʅʝʪ ʅʝʪ 

ʀʟʤʝʥʝʥʠʝ ʧʦʜʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ* 

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʝʪʦʜ ʠ 

ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʩ ʪʝʤ ʞʝ ʠʤʝʥʝʤ. ɼʘ ʅʝʪ ʅʝʪ 
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ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɸʜʤʠʥʠʩʪʨʘ-

ʪʦʨ magellan  

ʇʨʠʢʣʘʜʥʦʡ 

ʩʧʝʮʠʘʣʠʩʪ 

magellan 

ʆʧʝʨʘʪʦʨ 

magellan 

ɿʘʧʫʩʢ ʥʝʧʦʜʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ* 

ʇʨʠ ʥʘʣʠʯʠʠ ʪʦʣʴʢʦ ʵʪʦʛʦ ʧʨʘʚʘ 

ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ. 

ʇʨʠʤʝʯʘʥʠʝ: ɼʘʥʥʦʝ ʧʨʘʚʦ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ 

ʧʨʘʚʦʤ ɿʘʧʫʩʢ ʥʝ ʫʪʚʝʨʞʜʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʯʪʦʙʳ 

ʨʘʟʨʝʰʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʧʫʩʢʘʪʴ ʚʩʝ 

ʤʝʪʦʜʳ. ɼʘ ɼʘ ʅʝʪ 

ʅʘʩʪʨʦʡʢʘ ʠʟʙʨʘʥʥʦʛʦ 

ɼʦʙʘʚʣʝʥʠʝ / ʫʜʘʣʝʥʠʝ ʤʝʪʦʜʦʚ ʠʟ ʩʧʠʩʢʘ 

ʠʟʙʨʘʥʥʳʭ ʤʝʪʦʜʦʚ ɼʘ ʅʝʪ ʅʝʪ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʨʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʤʝʪʢʘʤʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʟʤʝʨʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʤʝʪʢʘʤʠ. ɼʘ ɼʘ ʅʝʪ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʠʥʝʪʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɼʘ ɼʘ ʅʝʪ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ. ɼʘ ɼʘ ʅʝʪ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʩʝʚʜʦʥʠʤʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʩʝʚʜʦʥʠʤʳ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ. ɼʘ ɼʘ ʅʝʪ 

ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʉʦʟʜʘʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ 

ɺʳʧʦʣʥʝʥʠʝ ʠʟʤʝʨʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜ ʥʦʚʳʤ ʠʤʝʥʝʤ, 

ʠʣʠ ʩʦʭʨʘʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʜ ʥʦʚʳʤ ʠʤʝʥʝʤ. ɼʘ ɼʘ ɼʘ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʝʛʦ ʩʦʭʨʘʥʝʥʠʝ ʧʦʜ ʪʝʤ ʞʝ 

ʠʤʝʥʝʤ. ɼʘ ɼʘ ʅʝʪ 
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ʪʦʨ magellan  

ʇʨʠʢʣʘʜʥʦʡ 

ʩʧʝʮʠʘʣʠʩʪ 

magellan 

ʆʧʝʨʘʪʦʨ 

magellan 

ʇʦʜʧʠʩʘʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ* 

ʇʦʜʧʠʩʘʥʠʝ ʧʨʦʚʝʨʢʠ/ʫʪʚʝʨʞʜʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʘʚʦ ʇʦʜʧʠʩʘʥʠʝ ʨʘʙʦʯʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʦʜʧʠʩʘʥʠʷ ʬʘʡʣʦʚ 

ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɺʘʤ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ 

ʧʨʘʚʦ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʨʘʙʦʯʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʘʚʘ 

ʇʦʜʧʠʩʴ ʫʪʚʝʨʞʜʝʥʠʷ ʢ ʬʘʡʣʘʤ, ʫʞʝ 

ʠʤʝʶʱʠʤ ʇʦʜʧʠʩʴ ʇʨʦʚʝʨʢʘ, ʪʘʢʞʝ 

ʪʨʝʙʫʝʪʩʷ ʧʨʘʚʦ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʧʦʜʧʠʩʘʥʥʳʭ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɼʘ ʅʝʪ ʅʝʪ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʦʜʧʠʩʘʥʥʳʭ ʨʘʙʦʯʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ* 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʦʜʧʠʩʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʝʛʦ ʩʦʭʨʘʥʝʥʠʝ ʧʦʜ ʪʝʤ ʞʝ 

ʠʤʝʥʝʤ. ɼʘ ʅʝʪ ʅʝʪ 

ʇʨʦʜʦʣʞʝʥʠʝ ʦʮʝʥʢʠ ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ 

ʇʨʦʜʦʣʞʝʥʠʝ ʚʳʯʠʩʣʝʥʠʡ ʧʦʩʣʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ. ɼʘ ɼʘ ʅʝʪ1/ɼʘ2 

ʀʟʤʝʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʦʙʨʘʟʮʦʚ) 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʣʠ ʤʘʩʢʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʦʙʨʘʟʮʦʚ. ɼʘ ʅʝʪ ʅʝʪ 

ʀʟʤʝʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

(ʩʪʘʥʜʘʨʪʦʚ) 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʣʠ ʤʘʩʢʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʮʦʚ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. ɼʘ ʅʝʪ ʅʝʪ 

ʀʤʧʦʨʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʀʤʧʦʨʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ ASCII ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɼʘ ʅʝʪ ʅʝʪ 

ʀʟʤʝʥʝʥʠʝ ʦʮʝʥʢʠ 

ʀʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʦʮʝʥʢʠ (ʤʝʪʦʜʘ) ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʤ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʘ ɼʘ ʅʝʪ 

ʇʦʚʪʦʨʥʘʷ ʦʮʝʥʢʘ ʜʨʫʛʠʤ ʤʝʪʦʜʦʤ 

ʇʦʚʪʦʨʥʘʷ ʦʮʝʥʢʘ ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ 

ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʨʫʛʦʛʦ ʤʝʪʦʜʘ. ɼʘ ɼʘ ʅʝʪ 

ʀʟʤʝʥʝʥʠʝ ʩʭʝʤʳ 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʠʷ, 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʩʭʝʤʳ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ 

ʠʟʤʝʨʝʥʠʷ. ɼʘ ɼʘ ʅʝʪ 
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ɸʜʤʠʥʠʩʪʨʘ-

ʪʦʨ magellan  

ʇʨʠʢʣʘʜʥʦʡ 

ʩʧʝʮʠʘʣʠʩʪ 

magellan 

ʆʧʝʨʘʪʦʨ 

magellan 

ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ 

ʉʦʟʜʘʥʠʝ ʬʘʡʣʦʚ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʢʨʠʚʳʭ 

ʉʦʟʜʘʥʠʝ ʥʦʚʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʠ 

ʝʝ ʩʦʭʨʘʥʝʥʠʝ ʧʦʜ ʥʦʚʳʤ ʠʤʝʥʝʤ. ɼʘ ɼʘ ʅʝʪ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʠ ʝʝ ʩʦʭʨʘʥʝʥʠʝ ʧʦʜ 

ʪʝʤ ʞʝ ʠʤʝʥʝʤ. ɼʘ ɼʘ ʅʝʪ 

ʇʦʜʧʠʩʘʥʠʝ ʬʘʡʣʦʚ ʢʘʣʠʙʨʦʚʦʯʥʳʭ 

ʢʨʠʚʳʭ* 

ʇʦʜʧʠʩʘʥʠʝ ʧʨʦʚʝʨʢʠ/ʫʪʚʝʨʞʜʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʧʦʜʧʠʩʘʥʥʳʭ ʬʘʡʣʦʚ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ* 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ 

ʧʦʜʧʠʩʘʥʥʦʛʦ ʬʘʡʣʘ ʢʘʣʠʙʨʦʚʦʯʥʦʡ 

ʢʨʠʚʦʡ. ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʙʱʠʝ ʧʨʘʚʘ 

ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ 

ʇʝʨʝʤʝʱʝʥʠʝ ʬʘʡʣʦʚ ʚ ʘʨʭʠʚʥʳʝ 

ʢʘʪʘʣʦʛʠ. ɼʘ ʅʝʪ ʅʝʪ 

ʅʘʩʪʨʦʡʢʘ ʧʫʪʝʡ ʧʦ ʫʤʦʣʯʘʥʠʶ** 

ʅʘʟʥʘʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʫʪʝʡ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, 

ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʵʢʩʧʦʨʪʘ. ɼʘ ɼʘ ɼʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʩʩʝʪ ʬʠʣʴʪʨʦʚ 

ʀʟʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʣʴʪʨʦʚ ʜʣʷ 

ʧʨʠʙʦʨʘ. ɼʘ ʅʝʪ ʅʝʪ 

ʀʟʤʝʥʝʥʠʝ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ɺʳʙʦʨ ʷʟʳʢʘ, ʦʪʢʣʶʯʝʥʠʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʦ ʥʝʤʦʥʦʪʦʥʥʦʩʪʠ, ʨʘʟʨʝʰʝʥʠʝ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ. ɼʘ ʅʝʪ ʅʝʪ 

ʇʝʯʘʪʴ ʥʝʧʦʜʧʠʩʘʥʥʳʭ ʨʘʙʦʯʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ* 

ʈʝʟʫʣʴʪʘʪʳ ʥʝʧʦʜʧʠʩʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʝʯʘʪʘʥʳ.  ɼʘ ɼʘ ɼʘ 



9.  ɿʥʘʯʦʢ ɼʦʧʦʣʥʠʪʝʣʴʥʦ  
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ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɸʜʤʠʥʠʩʪʨʘ-

ʪʦʨ magellan  

ʇʨʠʢʣʘʜʥʦʡ 

ʩʧʝʮʠʘʣʠʩʪ 

magellan 

ʆʧʝʨʘʪʦʨ 

magellan 

ɿʘʧʫʩʢ ʥʝʫʪʚʝʨʞʜʝʥʥʳʭ ʤʝʪʦʜʦʚ* 

ʇʨʠ ʥʘʣʠʯʠʠ ʪʦʣʴʢʦ ʵʪʦʛʦ ʧʨʘʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʧʫʩʢʘʪʴ ʫʞʝ 

ʧʨʦʚʝʨʝʥʥʳʝ, ʥʦ ʝʱʝ ʥʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ 

ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʤʝʪʦʜʳ. 

ʇʨʠʤʝʯʘʥʠʝ: ɼʘʥʥʦʝ ʧʨʘʚʦ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ 

ʧʨʘʚʦʤ ɿʘʧʫʩʪʠʪʴ ʥʝʧʦʜʧʠʩʘʥʥʳʝ 

ʤʝʪʦʜʳ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʯʪʦʙʳ 

ʨʘʟʨʝʰʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʧʫʩʢʘʪʴ ʚʩʝ 

ʤʝʪʦʜʳ. ɼʘ ɼʘ ʅʝʪ 

ʀʟʤʝʥʝʥʠʝ ʧʨʦʚʝʨʝʥʥʦʛʦ ʤʝʪʦʜʘ* 

ʄʦʞʥʦ ʠʟʤʝʥʷʪʴ ʧʨʦʚʝʨʝʥʥʳʝ (ʥʦ ʥʝ 

ʫʪʚʝʨʞʜʝʥʥʳʝ) ʤʝʪʦʜʳ. ɼʘ ʅʝʪ ʅʝʪ 

ʀʟʤʝʥʝʥʠʝ ʧʨʦʚʝʨʝʥʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ* 

ʄʦʞʥʦ ʠʟʤʝʥʷʪʴ ʧʨʦʚʝʨʝʥʥʳʝ (ʥʦ ʥʝ 

ʫʪʚʝʨʞʜʝʥʥʳʝ) ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʘ ʅʝʪ ʅʝʪ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Reader Server 

ʉʦʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʦʧʠʩʘʥʠʡ 

ʧʣʘʥʰʝʪʦʚ 

ʉʦʟʜʘʥʠʝ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ 

ʦʧʠʩʘʥʠʡ ʧʣʘʥʰʝʪʦʚ. ɼʘ ʅʝʪ1/ɼʘ2 ʅʝʪ 

ʉʦʭʨʘʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʨʘʱʝʥʠʷ 

ʉʦʟʜʘʥʠʝ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ 

ʧʘʨʘʤʝʪʨʦʚ ʚʨʘʱʝʥʠʷ. ɼʘ ʅʝʪ ʅʝʪ 

*ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ ʚ magellan Tracker 

**ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ ʚ magellan Standard 

1 magellan Tracker 

2 magellan Standard 

9.7 ʆ ʧʨʦʛʨʘʤʤʝ magellan 

ɺʳʙʝʨʠʪʝ ʆ ʧʨʦʛʨʘʤʤʝ magellan , ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʘʚʪʦʨʩʢʠʭ ʧʨʘʚʘʭ ʠ ʦ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʆ ʧʨʦʛʨʘʤʤʝ magellan ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan, ʥʦʤʝʨʘʭ 

ʚʝʨʩʠʡ ʢʦʤʧʦʥʝʥʪʦʚ (ʚʢʣʘʜʢʘ ʢʦʤʧʦʥʝʥʪʳ), ʠʥʬʦʨʤʘʮʠʠ UDI ʠ ʣʠʮʝʥʟʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʚʢʣʘʜʢʘ 

ʣʠʮʝʥʟʠʷ). 

ʄʘʩʪʝʨ ʈʝʛʠʩʪʨʘʮʠʠ 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʤʘʩʪʝʨʘ ʈʝʛʠʩʪʨʘʮʠʠ magellan ʩʤ. ʛʣʘʚʫ 

2.4.4 ʄʘʩʪʝʨ ʨʝʛʠʩʪʨʘʮʠʠ. 
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10. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ magellan 
Tracker 

10.1 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɺ magellan Tracker ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʷʟʘʪʝʣʴʥʦ. 

ʇʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 9.4 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (magellan 

Tracker). 

10.1.1 ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʯʘʩʪʠ 11 ʧʦʣʦʞʝʥʠʷ 21 ʉʚʦʜʘ ʬʝʜʝʨʘʣʴʥʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʉʐɸ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʋʧʨʘʚʣʝʥʠʝʤ ʧʦ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʧʨʦʜʫʢʪʘʤʠ ʠ ʣʝʢʘʨʩʪʚʘʤʠ ʉʐɸ (FDA 21 CFR part 11), ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ, 

ʩʦʚʝʨʰʝʥʥʦʝ ʚ magellan Tracker, ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ. ɺ ʂʦʥʪʨʦʣʴʥʦʤ ʞʫʨʥʘʣʝ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʩʝ ʠʟʤʝʥʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʩʣʝʜʫʶʱʠʭ ʜʘʥʥʳʭ: 

¶ ʬʘʡʣ ʤʝʪʦʜʘ 

¶ ʬʘʡʣ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

¶ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

¶ ʬʘʡʣ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ 

¶ ʙʘʟʘ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

¶ ʧʘʨʘʤʝʪʨʳ ʠ ʫʩʪʘʥʦʚʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʂʘʞʜʘʷ ʟʘʧʠʩʴ ʩʦʜʝʨʞʠʪ ʠʤʷ ʠ ʧʦʣʥʦʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʜʘʪʫ ʠ ʚʨʝʤʷ 

ʠʟʤʝʥʝʥʠʷ, ʙʳʣ ʣʠ ʬʘʡʣ ʩʦʟʜʘʥ ʠʣʠ ʠʟʤʝʥʝʥ, ʣʶʙʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʜʣʷ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʞʫʨʥʘʣʘ.  

ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʤʝʪʦʜʦʚ, ʨʘʙʦʯʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 
ʦʙʨʘʟʮʦʚ 

ɺʳ ʤʦʞʝʪʝ ʧʨʦʩʤʦʪʨʝʪʴ ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ, ʥʘʞʘʚ ʢʥʦʧʢʫ ʂʦʥʪʨʦʣʴʥʳʡ 

ʞʫʨʥʘʣ ʚ ʦʢʥʝ ʩʦʭʨʘʥʝʥʠʷ ʣʶʙʦʛʦ ʠʟ ʤʘʩʪʝʨʦʚ.  

ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ 

ʂʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʜʣʷ 

ʦʮʝʥʢʠ ʜʘʥʥʳʭ ʠʟ ʜʨʫʛʦʛʦ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʦʜʨʦʙʥʦ ʦ ʬʫʥʢʮʠʠ 

ʟʘʛʨʫʟʢʠ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʠʟ ʚʥʝʰʥʝʛʦ ʬʘʡʣʘ ʯʠʪʘʡʪʝ ʚ ʨʘʟʜʝʣʝ 4.3.10 

ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʤʘʩʪʝʨʘ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ. ʂʘʢ ʦʪʢʨʳʪʴ 

ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʫʶ ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ ʚ ʛʨʘʬʠʢʝ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ 

ʯʠʪʘʡʪʝ ʚ ʨʘʟʜʝʣʝ 7.4.11 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʢʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʟʘʛʨʫʞʝʥʥʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ, 

ʚʳʙʝʨʠʪʝ ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʚ ʤʝʥʶ ɺʠʜ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɻʨʘʬʠʢ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ.  

ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʙʘʟʳ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ɹʘʟʳ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘʞʤʠʪʝ ʟʥʘʯʦʢ ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʩʪʘʨʪʦʚʦʤ ʦʢʥʝ ʉʧʠʩʢʘ 

ʤʘʩʪʝʨʦʚ ʠ ʢʣʠʢʥʠʪʝ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʪʘʥʦʚʦʢ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʪʘʥʦʚʦʢ ʧʦ 

ʫʤʦʣʯʘʥʠʶ, ʥʘʞʤʠʪʝ ʟʥʘʯʦʢ ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʩʪʘʨʪʦʚʦʤ ʦʢʥʝ ʉʧʠʩʢʘ 

ʤʘʩʪʝʨʦʚ ʠ ʢʣʠʢʥʠʪʝ ʇʘʨʘʤʝʪʨ.r ɺʦ ʚʢʣʘʜʢʝ ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʙʝʨʠʪʝ 

ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ.  
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10.2 ʆʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ 

ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʩʝʛʜʘ ʩʦʭʨʘʥʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ. 

 

ʇʨʠʤʝʯʘʥʠʝ ʪʦʣʴʢʦ ʜʣʷ magellan Tracker  

ɼʣʷ ʛʘʨʘʥʪʠʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʜʘʥʥʳʤʠ ʠʣʠ ʠʭ 

ʫʜʘʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ magellan ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ Windows. 

10.2.1 ʉʦʭʨʘʥʝʥʠʝ ʬʘʡʣʘ 

ʌʘʡʣ, ʩʦʟʜʘʥʥʳʡ ʠ ʩʦʭʨʘʥʝʥʥʳʡ ʚ magellan Tracker, ʧʦʤʝʯʘʝʪʩʷ ʟʥʘʢʦʤ ç#è 

ʚ ʠʤʝʥʠ ʬʘʡʣʘ. ɼʦʙʘʚʣʝʥʥʳʡ ʟʥʘʢ ç#è ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʦʣʴʢʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʧʘʧʢʝ ʧʨʠʣʦʞʝʥʠʷ magellan. 

ʇʨʠʤʝʨʳ: 

method#1.mth 

workspace#1.wsp 

sampleIDlist#1.smp 

10.2.2 ʀʟʤʝʥʝʥʠʝ ʬʘʡʣʘ ʤʝʪʦʜʘ ʠʣʠ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʚʳ ʠʟʤʝʥʷʝʪʝ ʠ ʩʦʭʨʘʥʷʝʪʝ ʬʘʡʣ ʤʝʪʦʜʘ ʠʣʠ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦʤʝʨ, ʩʪʦʷʱʠʡ ʧʦʩʣʝ ʟʥʘʢʘ ç#è, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ: ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʚʝʨʩʠʷ ʬʘʡʣʘ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʟʳʚʘʝʪʩʷ name#1.wsp, ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʥʦʚʘʷ 

ʚʝʨʩʠʷ ʧʦʣʫʯʘʝʪ ʠʤʷ name#2.wsp, ʧʦʩʣʝ ʩʣʝʜʫʶʱʝʛʦ ʠʟʤʝʥʝʥʠʷ - 

name#3.wsp. ɺʩʝ ʚʝʨʩʠʠ ʬʘʡʣʘ ʭʨʘʥʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʟʥʘʯʝʥʥʳʭ 

ʧʘʧʢʘʭ ʧʨʠʣʦʞʝʥʠʡ magellan. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʧʝʨʝʥʦʩʝ ʬʘʡʣʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʠ Tracker, 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʥʦʩʠʪʴ ʚʩʝ ʚʝʨʩʠʠ ʬʘʡʣʘ. 

10.2.3 ʆʪʢʨʳʪʴ ʬʘʡʣ 

ʊʦʣʴʢʦ ʧʦʩʣʝʜʥʷʷ ʠʟ ʩʦʭʨʘʥʝʥʥʳʭ ʚʝʨʩʠʡ ʬʘʡʣʘ ʜʦʩʪʫʧʥʘ ʚ ʤʘʩʪʝʨʘʭ 

ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ, ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ. 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʧʨʝʜʳʜʫʱʫʶ ʚʝʨʩʠʶ ʬʘʡʣʘ, ʚ ʦʢʥʝ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ 

ʦʪʢʨʦʡʪʝ ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ, ʚʳʙʝʨʠʪʝ ʞʝʣʘʝʤʫʶ ʚʝʨʩʠʶ, ʢʣʠʢʥʫʚ ʧʦ 

ʥʦʤʝʨʫ, ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʉʦʭʨʘʥʠʪʴ ʧʨʝʜʳʜʫʱʫʶ ʚʝʨʩʠʶ ʢʘʢ. 

ʇʝʨʝʠʤʝʥʫʡʪʝ ʬʘʡʣ ʠ ʜʦʙʘʚʴʪʝ ʢʦʤʤʝʥʪʘʨʠʡ ʢ ʬʘʡʣʫ ʠʣʠ ʢʦʤʤʝʥʪʘʨʠʡ ʜʣʷ 

ʂʦʥʪʨʦʣʴʥʦʛʦ ʞʫʨʥʘʣʘ, ʟʘʪʝʤ ʦʪʢʨʦʡʪʝ ʬʘʡʣ ʩ ʧʦʤʦʱʴʶ ʤʘʩʪʝʨʘ 

ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ɺʳ ʭʦʪʠʪʝ ʩʨʘʚʥʠʪʴ ʤʝʪʦʜ ʩ ʧʨʝʜʳʜʫʱʝʡ ʚʝʨʩʠʝʡ, ɺʘʤ 

ʧʨʠʜʝʪʩʷ ʩʜʝʣʘʪʴ ʨʘʩʧʝʯʘʪʢʫ, ʪʘʢ ʢʘʢ ʜʚʘ ʦʢʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. 
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10.2.4 ʆʪʢʨʳʪʴ ʬʘʡʣ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʜʨʫʛʦʤ ʢʦʤʧʴʶʪʝʨʝ ï ʜʦʙʘʚʠʪʴ 
ʥʦʤʝʨʘ HUID 

ɺ ʧʨʦʮʝʩʩʝ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan ʫʯʘʩʪʚʫʶʪ 

ʪʨʠ ʥʦʤʝʨʘ:  

¶ ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʧʨʦʛʨʘʤʤʳ 

¶ ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʢʦʤʧʴʶʪʝʨʘ (HUID) ʠ 

¶ ʅʦʤʝʨ ʣʠʮʝʥʟʠʠ (ʩʤ. ʨʘʟʜʝʣ 2.4.3 ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ magellan). 

HUID ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ magellan. ɺʩʝ ʬʘʡʣʳ, ʩʦʟʜʘʥʥʳʝ ʠ ʩʦʭʨʘʥʝʥʥʳʝ 

ʥʘ ʜʘʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʩʚʷʟʘʥʳ ʩ ʵʪʠʤ ʥʦʤʝʨʦʤ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʘʤʠ magellan Tracker, ʩʦʟʜʘʥʥʳʤʠ 

ʥʘ ʜʨʫʛʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʝʛʦ HUID ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʜʦʧʫʩʢ. 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʦʙʣʘʜʘʶʱʠʡ ʧʨʘʚʘʤʠ ʀʟʤʝʥʝʥʠʷ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʧʳʪʘʝʪʩʷ ʦʪʢʨʳʪʴ ʜʦʢʫʤʝʥʪ (ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, ʤʝʪʦʜ, 

ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ), ʩʦʟʜʘʥʥʳʡ ʥʘ ʜʨʫʛʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʪ.ʝ. ʩʚʷʟʘʥʥʳʡ ʩ 

ʜʨʫʛʠʤ ʥʦʤʝʨʦʤ HUID, ʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʟʘʧʨʦʩ ʥʘ 

ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʥʦʤʝʨʘ ʚ ʩʧʠʩʦʢ ʠʟʚʝʩʪʥʳʭ HUID ʥʦʤʝʨʦʚ. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʇʨʠʥʷʪʴ HUID, ʥʦʤʝʨ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ ʚ ʩʧʠʩʦʢ ʘ ʜʦʢʫʤʝʥʪ 

ʙʫʜʝʪ ʦʪʢʨʳʪ ʙʝʟ ʜʘʣʴʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʜʘʥʥʳʡ ʥʦʤʝʨ HUID ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʥʠʤʘʪʴʩʷ.  

ʏʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʜʦʧʫʱʝʥʥʳʭ HUID ʥʦʤʝʨʦʚ, ʥʘʞʤʠʪʝ ʟʥʘʯʦʢ 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʦʢʥʝ ʩʧʠʩʢʘ ʤʘʩʪʝʨʦʚ Ą ʇʘʨʘʤʝʪʨʳ Ą ʚʢʣʘʜʢʘ 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ. ʅʘʞʤʠʪʝ ɼʦʙʘʚʠʪʴ HUID ʠ ʙʫʜʝʪ ʦʪʢʨʳʪʦ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʩʦ ʩʧʠʩʢʦʤ HUID ʥʦʤʝʨʦʚ ʜʨʫʛʠʭ ʢʦʤʧʴʶʪʝʨʦʚ. 
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10.3 ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʩʠʩʪʝʤʳ 

ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʩʠʩʪʝʤʳ  ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʚʝʨʩʠʠ magellan 

Tracker. ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʞʫʨʥʘʣʘ ʩʠʩʪʝʤʳ ʟʘʧʠʩʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʩʦʙʳʪʠʡ magellan ʚ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʬʘʡʣ (ʩʤ. ʪʘʙʣʠʮʫ ʥʠʞʝ). ʅʦʚʳʡ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʬʘʡʣ ʩʦʟʜʘʝʪʩʷ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʢʘʢ 
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ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ, ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʚʩʝʤʫ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʤʫ ʬʘʡʣʫ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʘʨʘʥʪʠʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ ʠ ʟʘʱʠʪʳ 

ʬʘʡʣʦʚ ʦʪ ʥʘʤʝʨʝʥʥʳʭ ʠ ʩʣʫʯʘʡʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʇʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʟʘʧʫʩʢʝ. ʅʝʜʦʧʫʩʪʠʤʳʡ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʬʘʡʣ ʤʛʥʦʚʝʥʥʦ ʟʘʢʨʳʚʘʝʪʩʷ ʩ ʧʦʤʝʪʢʦʡ ʦ 

ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʚ ʚʠʜʝ ʜʦʙʘʚʣʝʥʠʷ ʢ ʠʤʝʥʠ ʬʘʡʣʘ ʩʣʦʚʘ çinvalidè, ʘ ʥʘ ʝʛʦ 

ʤʝʩʪʝ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʬʘʡʣ. 

ʉʪʘʨʳʝ ʠʣʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʬʘʡʣʳ ʞʫʨʥʘʣʦʚ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʧʘʧʢʫ 

Archive, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʟʘʱʠʱʘʶʪʩʷ ʦʪ ʫʜʘʣʝʥʠʷ. 

ʆʪʩʣʝʞʠʚʘʝʤʳʝ ʩʦʙʳʪʠʷ Magellan 

ʉʦʙʳʪʠʝ ʊʠʧ ʩʦʙʳʪʠʷ ʆʧʠʩʘʥʠʝ 

ɿʘʧʫʩʢ Magellan ɿʘʧʫʩʢ Magellan ʟʘʧʫʱʝʥ. 

ɺʳʭʦʜ ʠʟ Magellan ɺʳʭʦʜ Magellan ʟʘʫʨʳʪ. 

ʋʩʧʝʰʥʳʡ ʚʭʦʜ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ 

ʩʠʩʪʝʤʫ 

ɺʭʦʜ ʇʦʣʴʟʦʚʘʪʝʣʴ ʫʩʧʝʰʥʦ ʚʦʰʝʣ ʚ 

ʩʠʩʪʝʤʫ. 

ʆʰʠʙʢʘ ʧʨʠ ʚʭʦʜʝ ʚ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ 

ʩʠʩʪʝʤʫ 

ʆʰʠʙʢʘ ʧʨʠ 

ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ 

ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ ʥʝ ʚʳʧʦʣʥʝʥ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠʤʝʥʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʧʘʨʦʣʷ. 

ɺʳʭʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠʟ ʩʠʩʪʝʤʳ 

ɺʳʭʦʜ ʠʟ 

ʩʠʩʪʝʤʳ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʰʝʣ ʠʟ ʩʠʩʪʝʤʳ. 

ʉʦʟʜʘʥʠʝ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʉʦʟʜʘʥʠʝ ʉʦʟʜʘʥʦ ʥʦʚʦʝ ʨʘʙʦʯʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɿʘʛʨʫʟʢʘ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

ɿʘʛʨʫʟʢʘ ʉʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʛʨʫʞʝʥ ʚ Magellan. 

ʉʦʭʨʘʥʝʥʠʝ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʉʦʭʨʘʥʝʥʠʝ ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʭʨʘʥʝʥʦ. 

ʉʦʟʜʘʥʠʝ ʤʝʪʦʜʘ ʉʦʟʜʘʥʠʝ ʉʦʟʜʘʥ ʥʦʚʳʡ ʤʝʪʦʜ. 

ɿʘʛʨʫʟʢʘ ʤʝʪʦʜʘ ɿʘʛʨʫʟʢʘ ʉʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ ʤʝʪʦʜʘ 

ʟʘʛʨʫʞʝʥ ʚ Magellan. 

ʉʦʭʨʘʥʝʥʠʝ ʤʝʪʦʜʘ ʉʦʭʨʘʥʝʥʠʝ ʄʝʪʦʜ ʩʦʭʨʘʥʝʥ. 

ʉʦʟʜʘʪʴ ʩʧʠʩʦʢ 

ʠʜʝʥʪ. ʦʙʨʘʟʮʦʚ 

ʉʦʟʜʘʥʠʝ ʉʦʟʜʘʥ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ. 

ɿʘʛʨʫʟʢʘ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ 

ɿʘʛʨʫʟʢʘ ʉʫʱʝʩʪʚʫʶʱʠʡ ʩʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ 

ʟʘʛʨʫʞʝʥ. 



 10.  ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ magellan Tracker  
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ʉʦʙʳʪʠʝ ʊʠʧ ʩʦʙʳʪʠʷ ʆʧʠʩʘʥʠʝ 

ʉʦʭʨʘʥʝʥʠʝ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ 

ʉʦʭʨʘʥʝʥʠʝ ʉʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ ʩʦʭʨʘʥʝʥ. 

ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ ʀʟʤʝʨʝʥʠʝ ɿʘʧʫʱʝʥʦ ʥʦʚʦʝ ʠʟʤʝʨʝʥʠʝ. 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ 

ʧʦʜʧʠʩʠ 

ʇʦʜʧʠʩʴ ʇʦʜʧʠʩʘʥ ʬʘʡʣ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʤʝʪʦʜʘ. 

ʕʢʩʧʦʨʪ ʨʝʟʫʣʴʪʘʪʦʚ ʕʢʩʧʦʨʪ ʚ ASCII 

ʕʢʩʧʦʨʪ ʚ Excel 

ʕʢʩʧʦʨʪ ʚ ASTM 

ʕʢʩʧʦʨʪ ʚ 

SampleTracking 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ. 

ʇʝʯʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʇʝʯʘʪʴ ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʧʝʯʘʪʘʥʳ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʘʨʭʠʚʘʮʠʷ 

ʉʙʦʡ ʘʨʭʠʚʘʮʠʠ ɸʨʭʠʚʘʮʠʷ ʬʘʡʣʘ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʝʪʦʜʘ ʠʣʠ ʩʧʠʩʢʘ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʥʝ 

ʚʳʧʦʣʥʝʥʘ. 

ʉʙʦʡ CRC ʉʙʦʡ CRC ʅʝʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

ʩʫʤʤʘ ʧʨʝʜʳʜʫʱʝʛʦ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ. 

 

 

 





 11.  ɺʳʯʠʩʣʝʥʠʷ  
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11. ɺʳʯʠʩʣʝʥʠʷ 

11.1 ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ï ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʡ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʢʘʤʠ, ʧʨʦʮʝʜʫʨʘ ʚʳʯʠʩʣʝʥʠʡ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

1. ʇʨʝʢʘʣʴʢʫʣʷʮʠʷ 

1.1 ʈʘʩʯʝʪ ʩʧʝʢʪʨʦʚ 

2. ʇʨʦʚʝʨʢʘ, ʥʘʩʢʦʣʴʢʦ ʩʦʚʤʝʩʪʠʤʳ ʜʘʥʥʳʝ ʠ ʧʘʨʘʤʝʪʨʳ ʦʮʝʥʢʠ 

3. ʈʘʩʯʝʪ ʩʪʘʪʠʩʪʠʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

4. ʈʘʩʯʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

5. ʈʘʩʯʝʪ ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

6. ʈʘʩʯʝʪ ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

7. ʈʘʩʯʝʪ ʢʦʥʮʝʥʪʨʘʮʠʡ 

8. ʈʘʩʯʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ 

9. ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

10. ʇʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ 

11. ʈʘʩʯʝʪ ʩʪʘʪʠʩʪʠʢʠ 

ʇʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʷʝʪʩʷ, ʝʩʣʠ 

¶ ʇʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʫʩʪʨʘʥʠʣʘ ʟʥʘʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʫʩʪʨʘʥʝʥʠʷ. 

¶ ɺ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʪʨʝʙʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʈʘʚʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ ʧʦʜʘʚʣʷʶʪʩʷ. 

ɺ ʨʘʩʯʝʪʘʭ ʩ ʨʘʟʥʳʤʠ ʨʘʟʚʝʜʝʥʠʷʤʠ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʘʟʚʝʜʝʥʠʷ ʙʫʜʝʪ 

ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʦ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʨʦʮʝʜʫʨʘ ʦʮʝʥʢʠ ʧʨʝʨʚʘʥʘ ʠʟ-ʟʘ ʦʰʠʙʦʢ, ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʦ ʤʦʤʝʥʪʘ ʧʨʝʨʳʚʘʥʠʷ. 

ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʣʦʞʥʳʭ ʟʥʘʯʝʥʠʡ, ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ɺʦʟʥʠʢʰʠʝ ʦʰʠʙʢʠ: 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʩʦʦʙʱʝʥʠʷ 

ʉʦʜʝʨʞʠʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʩ ʢʨʘʪʢʠʤ 

ʦʙʲʷʩʥʝʥʠʝʤ. 

ʂʥʦʧʢʘ ʉʦʭʨʘʥʠʪʴ 

ʚ ʬʘʡʣ 

ʅʘʞʤʠʪʝ ʜʘʥʥʫʶ ʢʥʦʧʢʫ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʧʨʦʪʦʢʦʣ 

ʦʰʠʙʢʠ ʚ ASCII-ʬʘʡʣʝ. 

ɺ ʩʣʫʯʘʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʢʨʠʚʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʚ ʪʝʢʫʱʝʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥ ʟʘʧʨʦʩ ʦ ʩʤʝʥʝ ʥʘʩʪʨʦʝʢ ʊʠʧʘ ʘʥʘʣʠʟʘ. 

ʇʦʩʣʝ ʩʤʝʥʳ ʥʘʩʪʨʦʝʢ ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ ʙʫʜʝʪ ʥʘʯʘʪ ʩ ʥʘʯʘʣʘ. 

ɽʩʣʠ ʧʨʦʚʝʨʢʘ ʜʘʣʘ ʥʝʛʘʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʚ ʪʝʢʫʱʝʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʠʣʠ ʟʘʧʨʦʩ, 

ʩʣʝʜʫʝʪ ʣʠ ʧʨʦʜʦʣʞʠʪʴ ʚʳʯʠʩʣʝʥʠʷ. ɽʩʣʠ ʚʳʯʠʩʣʝʥʠʷ ʙʳʣʠ ʧʨʝʨʚʘʥʳ, 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ. ʆʜʥʘʢʦ, 

ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ ʙʫʜʝʪ ʚʢʣʶʯʝʥʦ ʚ 

ʨʘʩʧʝʯʘʪʢʫ. 

ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʠʣʠ ʥʘʩʪʨʦʡʢʠ ʙʳʣʠ ʠʟʤʝʥʝʥʳ, ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʦʢʥʦ 

ʩʦʦʙʱʝʥʠʷ.  



11.  ɺʳʯʠʩʣʝʥʠʷ  
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ʉʦʦʙʱʝʥʠʝ ɿʥʘʯʝʥʠʷ ʧʨʠʙʦʨʘ ʙʳʣʠ ʠʟʤʝʥʝʥʳ. ɺʳ ʭʦʪʠʪʝ ʥʘʯʘʪʴ 

ʨʘʩʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʩʥʘʯʘʣʘ? 

ʂʥʦʧʢʘ ɼʘ ʅʘʞʤʠʪʝ ɼʘ, ʯʪʦʙʳ ʧʝʨʝʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʷ ʦʮʝʥʢʠ. 

ʂʥʦʧʢʘ ʅʝʪ ʅʘʞʤʠʪʝ ʅʝʪ, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʩʦʦʙʱʝʥʠʝ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʝʨʝʨʘʩʯʝʪ ʥʝ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥ. 

11.1.1 ʉʪʘʪʠʩʪʠʢʘ 

ɽʩʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ n ʧʦʚʪʦʨʝʥʠʷʤ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ nxx ...1  ʦʙʨʘʟʮʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ: 

ʀʤ ̫ ʌʦʨʤʫʣʘ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ä
=

=
n
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1

 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ä
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 ʠ s=0 ʧʨʠ n=1 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʚ 

ʧʨʦʮʝʥʪʘʭ x

s
v 100=

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʨʘʟʜʝʣ 

11.3.5 ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. 

11.2 ɼʘʥʥʳʝ ʩʧʝʢʪʨʦʚ ʩʦʢʨʘʱʝʥʠʷ 

ɼʘʥʥʳʝ ʩʧʝʢʪʨʦʚ ʩʦʜʝʨʞʘʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʧʨʠ 

ʠʟʤʝʨʝʥʠʷʭ ʥʘ ʦʜʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ. ʊʠʧʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʣʫʯʘʝʤʦʡ ʠʟ 

ʩʧʝʢʪʨʘ, ʷʚʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ ʠʣʠ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʠʢʘʭ. ʇʨʠ ʨʘʩʯʝʪʝ ʤʦʞʥʦ ʪʘʢʞʝ ʫʯʝʩʪʴ ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ 

ʩʧʝʢʪʨʘ ʠ ʚʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

11.2.1 ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʋʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʯʠʪʘʥʠʝʤ ʩʧʝʢʪʨʘ ʙʣʘʥʢʘ ʠʟ ʩʧʝʢʪʨʘ 

ʦʙʨʘʟʮʘ. 

ʉʛʣʘʞʠʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʘʣʛʦʨʠʪʤʫ ʉʘʚʠʮʢʦʛʦïɻʦʣʝʷ. ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʬʠʣʴʪʨʘʮʠʠ ʚʳʯʠʩʣʷʶʪʩʷ ʯʝʨʝʟ ʤʥʦʛʦʯʣʝʥ 2-ʡ ʩʪʝʧʝʥʠ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʩʛʣʘʞʠʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʢʘʢ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ: 

ä
-=

+=
R

L

n

nn

nini fcg

, ʛʜʝ nR-nL+1 = ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ 

ʆʢʥʦ ʩʛʣʘʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʛʣʘʞʠʚʘʥʠʷ 5, nL=-2, nR=2. 

ɼʣ ̫ʙʦʣʝʝ ʥʠʟʢʦʡ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʛʨʘʥʠʮʳ ʩʧʝʢʪʨʘ ʦʢʥʦ ʷʚʣʷʝʪʩʷ 

ʘʩʠʤʤʝʪʨʠʯʥʳʤ, ʧʦʵʪʦʤʫ nL=0, nR=4 ʠʣʠ nL=-4, nR=0, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʝʨʝʜ ʩʛʣʘʞʠʚʘʥʠʝʤ ʠʟ ʩʧʝʢʪʨʘ ʫʜʘʣʷʶʪʩʷ ʚʩʝ ʚʳʙʨʦʩʳ. 

ʉʦʨʪʠʨʦʚʘʪʴ ʜʣʠʥʳ ʚʦʣʥ 

¶ ʉʦʨʪʠʨʦʚʘʪʴ ʜʣʠʥʳ ʚʦʣʥ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ 

ʚʳʙʨʘʥʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ 

¶ ʈʘʩʩʯʠʪʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ï ʚʳʯʠʩʣʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ 

ʥʘ ʚʳʙʨʘʥʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ 
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¶ ʇʣʦʱʘʜʴ ï ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʜ ʩʧʝʢʪʨʦʤ ʥʘ ʚʳʙʨʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʜʣʠʥ ʚʦʣʥ 

¶ ʆʩʦʙʘʷ ï ʫʤʝʥʴʰʝʥʠʝ ʩʧʝʢʪʨʘ ʧʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʬʦʨʤʫʣʝ 

ʅʦʨʤʠʨʦʚʘʪʴ 

ʋʤʝʥʴʰʝʥʠʝ ʩʧʝʢʪʨʘ ʜʦ ʜʠʘʧʘʟʦʥʘ ʦʪ 0 ʜʦ 1. 

ʅʘʡʪʠ ʧʠʢ 

ɹʝʨʝʪʩʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʩʧʝʢʪʨʘ, ʠ ʚʩʝ ʥʫʣʝʚʳʝ ʪʦʯʢʠ ʨʝʟʫʣʴʪʘʪʘ ʩʯʠʪʘʶʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʠʢʘʤʠ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʠʢʠ ʩʦʨʪʠʨʫʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʶ, 

ʠ ʚʩʝ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʧʠʢʠ ʫʜʘʣʷʶʪʩʷ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʧʦʣʥʝʥʠʷ, ʤʝʩʪʥʳʝ 

ʤʠʥʠʤʫʤʳ, ʟʥʘʯʝʥʠʷ ʥʠʞʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʦʛʘ). ɺ ʢʘʯʝʩʪʚʝ ʧʠʢʘ 

ʚʳʙʠʨʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʦʩʪʘʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʠʤ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʧʝʢʪʨʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʬʦʨʤʫʣʳ 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʙʦʪʦʢ ʜʘʥʥʳʭ ʜʣʷ ʩʧʝʢʪʨʘ (ʩʤ. 

ʨʘʟʜʝʣ 11.3.8 ʉʧʝʢʪʨʘʣʴʥʳʝ ʬʫʥʢʮʠʠ). 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʆʊɼɽʃʔʅʓɽ ɺʓɹʈʆʉʓ, ɺʓɿɺɸʅʅʓɽ ʐʋʄʆʄ, ʊɸʂɾɽ ʄʆɻʋʊ 
ɹʓʊʔ ʇʈʀɿʅɸʅʓ ʇʀʂɸʄʀ! ʉʃɽɼʆɺɸʊɽʃʔʅʆ, ʇɽʈɽɼ ʇʆʀʉʂʆʄ 

ʇʀʂʆɺ ʅɸʉʊʆʗʊɽʃʔʅʆ ʈɽʂʆʄɽʅɼʋɽʊʉʗ ɺʓʇʆʃʅʀʊʔ 
ʉɻʃɸɾʀɺɸʅʀɽ ʉʇɽʂʊʈɸ! 

11.3 ʂʘʢ ʩʦʟʜʘʪʴ ʬʦʨʤʫʣʫ 

11.3.1 ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʨʘʩʯʝʪʦʚ, ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʧʨʦʚʝʨʦʢ ʪʨʝʙʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʬʦʨʤʫʣʳ. ʅʘʧʠʩʘʥʠʝ ʬʦʨʤʫʣ ʥʘʧʦʤʠʥʘʝʪ ʥʘʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʥʘ ʷʟʳʢʝ 

BASIC.  

ɺʩʝ ʟʥʘʯʝʥʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʩ ʜʚʦʡʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʭʦʪʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʦʛʦ ʬʦʨʤʘʪʘ ʯʠʩʝʣ. 

11.3.2 ʇʝʨʝʤʝʥʥʳʝ 

ɺʩʝ ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʘʙʙʨʝʚʠʘʪʫʨʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʧʣʘʥʰʝʪʝ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʩʯʝʪʘʭ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʝʤʝʥʥʳʭ. 

ʅʘʧʨʠʤʝʨ: 

PC1, SM1_1, BL1éʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

PC1_1, SM1_1_1, BL1_1éʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʦʚʪʦʨʝʥʠʷ 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʚʚʦʜʝ ʧʝʨʝʤʝʥʥʳʭ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 

ʧʨʦʩʪʳʤʠ ʠ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʣʫʥʦʢ. 

ʅʘʧʨʠʤʝʨ: A2, B3, H12 
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ʇʨʠʤʝʯʘʥʠʝ 

ʂʦʦʨʜʠʥʘʪʳ ʣʫʥʦʢ ʦʙʦʟʥʘʯʘʶʪʩʷ ʪʦʣʴʢʦ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʛʜʝ ʭ ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʣʫʥʢʝ. ʅʘʧʨʠʤʝʨ: x-BL1éʝʩʪʴ 

ʚʳʯʠʪʘʥʠʝ ʧʫʩʪʦʛʦ ʟʥʘʯʝʥʠʷ (ʙʣʘʥʢʘ) ʠʟ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ʣʫʥʢʝ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʈʘʟʥʳʝ ʮʠʢʣʳ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʧʨʠ 

ʧʦʤʦʱʠ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʦʢ [ ], ʛʜʝ 0 ʦʙʦʟʥʘʯʘʝʪ ʧʝʨʚʳʡ ʮʠʢʣ. 

ʅʘʧʨʠʤʝʨ: 

SM1_1[0]é ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʨʘʟʮʘ 1 ʧʝʨʚʦʛʦ ʮʠʢʣʘ 

x[1]é ʟʥʘʯʝʥʠʝ ʪʝʢʫʱʝʡ ʣʫʥʢʠ ʚʪʦʨʦʛʦ ʮʠʢʣʘ 

x[i] é ʟʥʘʯʝʥʠʝ ʪʝʢʫʱʝʡ ʣʫʥʢʠ ʪʝʢʫʱʝʛʦ ʮʠʢʣʘ 

ʉʝʨʠʡʥʦʝ ʢʠʥʝʪʠʯʝʩʢʦʝ ʚʳʯʠʪʘʥʠʝ ï ʚʳʯʠʩʣʝʥʠʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʢʠʥʝʪʠʯʝʩʢʠʤʠ 
ʮʠʢʣʘʤʠ 

ʆʧʝʨʘʮʠʠ ʩ ʢʠʥʝʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʚ ʬʦʨʤʫʣʝ ʩ 

ʧʦʤʦʱʴʶ ʧʝʨʝʤʝʥʥʦʡ ʠʪʝʨʘʮʠʠ «i». ʅʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʘʷ ʧʨʦʠʟʚʦʜʥʘʷ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ x[i]-x[i-1], 

ʢʦʪʦʨʘʷ ʚʳʯʠʪʘʝʪ ʠʟ ʢʘʞʜʦʛʦ ʩʣʝʜʫʶʱʝʛʦ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʧʨʝʜʳʜʫʱʠʡ. 

ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʬʦʨʤʫʣʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʚʝʜʝʪ ʢ ʦʰʠʙʢʝ ʚ 

ʮʠʢʣʝ ʥʦʤʝʨ 1. ɿʥʘʯʠʪ, ʥʫʞʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʬʦʨʤʫʣʫ ʜʦ if(i>0) then(x[i]-

x[i-1]) else ignore() ʚ ʧʦʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʧʨʦʮʝʜʫʨʳ ʚʳʯʠʪʘʥʠʷ ʚ ʧʝʨʚʦʤ ʮʠʢʣʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʪʘʥʪ ʚ ʬʦʨʤʫʣʘʭ ʠʜʝʥʪʠʯʥʦ ʜʨʫʛʠʤ ʧʝʨʝʤʝʥʥʳʤ, ʩ 

ʦʜʥʠʤ ʪʦʣʴʢʦ ʦʪʣʠʯʠʝʤ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʩʪʘʥʪʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʙʫʢʚʳ (ʥʘʧʨ. 

ʘʣʴʬʘ, ʨʘʟʚʝʜʝʥʠʝ). 

ɽʩʪʴ ʜʚʘ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʘʢʮʝʩʩʦʨʘ. 

concX é 
ʚʦʟʚʨʘʱʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʪʘʥʜʘʨʪʘ ʪʝʢʫʱʝʡ ʣʫʥʢʠ  

dilX é 
ʚʦʟʚʨʘʱʘʝʪ ʨʘʟʚʝʜʝʥʠʝ ʦʙʨʘʟʮʘ ʠʣʠ ʢʦʥʪʨʦʣʷ ʪʝʢʫʱʝʡ ʣʫʥʢʠ 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɽʩʣʠ ʜʣʷ ʨʘʩʯʝʪʦʚ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʦʜʥʦʛʦ ʥʘʙʦʨʘ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʚʳʙʝʨʠʪʝ ʧʦʜʭʦʜʷʱʠʝ ʜʘʥʥʳʝ ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ 

ʩʧʠʩʢʘ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʚ ʧʦʣʝ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʢʣʘʜʢʠ ʉʦʟʜʘʪʴ/ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʤʝʪʦʜ (ʩʤ. ʨʘʟʜʝʣ 4.3.5 ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ: ɼʦʙʘʚʣʝʥʠʝ 

ʥʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʜʝʣ 7.4.9 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: 

ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ).  
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ʇʨʠʤʝʯʘʥʠʝ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʦʧʠʩʘʥʥʳʭ ʚ 

ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ, ʩʠʩʪʝʤʘ "intellisense" ʧʦʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ 

ʚʚʦʜʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʫʣʳ. 

ʆʧʝʨʘʪʦʨʳ ʬʦʨʤʫʣ 

ʆʧʝʨʘʪʦʨ ʆʧʠʩʘʥʠʝ 

+ ʇʣʶʩ 

- ʄʠʥʫʩ 

* ʋʤʥʦʞʠʪʴ 

/ ʈʘʟʜʝʣʠʪʴ 

^ ʉʪʝʧʝʥʴ 

ʉʠʤʚʦʣ ç^è ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʨʘʞʝʥʠʝ çʚ ... ʩʪʝʧʝʥʠè. ʉʠʤʚʦʣ 

ʚʚʦʜʠʪʩʷ ʧʫʪʝʤ ʥʘʞʘʪʠʷ SHIFT+6 (ʚ ʘʥʛʣʠʡʩʢʦʡ ʨʘʩʢʣʘʜʢʝ 

ʢʣʘʚʠʘʪʫʨʳ). 

ʇʨʠʤʝʨ:  x^3  ɿʥʘʯʝʥʠʝ ʣʫʥʢʠ ʙʫʜʝʪ ʚʦʟʚʝʜʝʥʦ ʚ ʪʨʝʪʴʶ 

ʩʪʝʧʝʥʴ. 

< ʄʝʥʴʰʝ 

<= ʄʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ 

> ɹʦʣʴʰʝ 

>= ɹʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ 

== ʈʘʚʥʦ 

!= ʅʝ ʨʘʚʥʦ 

= ʇʫʩʪʴ 

 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ çʨʘʚʥʦè (==) ʠ çʧʫʩʪʴè (=). 

ʅʘʧʨʠʤʝʨ: ɽʩʣʠ ʭ == 0,000, ʪʦ ʧʫʩʪʴ ʭ = 1,000 (ʝʩʣʠ ʪʝʢʫʱʝʝ 

ʟʥʘʯʝʥʠʝ ʭ ʨʘʚʥʦ ʥʫʣʶ, ʪʦ ʧʫʩʪʴ ʟʥʘʯʝʥʠʝ ʭ ʙʫʜʝʪ ʨʘʚʥʦ 1) 

11.3.3 ʌʫʥʢʮʠʠ 

ɺʳʨʘʞʝʥʠʷ çʠè ʠ çʠʣʠè ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʦʝʥʳ ʚ ʦʜʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʚʳʨʘʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʣʦʛʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʷʚʣʷʶʪʩʷ TRUE ʠʣʠ FALSE, ʢʦʪʦʨʳʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʶʪʩʷ 

ʣʦʛʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʢʣʶʯʝʥʳ ʚ ʩʢʦʙʢʠ.  

ʃʦʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ 

and 

ɺ ʫʨʘʚʥʝʥʠʷʭ ʪʘʢʦʛʦ ʨʦʜʘ ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝʪ TRUE, ʝʩʣʠ ʦʙʘ ʫʩʣʦʚʠʷ 

ʚʳʧʦʣʥʷʶʪʩʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝʪ FALSE. ʇʨʠʤʝʨ: 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʨʘʚʥʦ 0,3 

(x>0.0) ʠ (x<1)  = TRUE 

(x>0.0) ʠ (x<0.1)  = FALSE 
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or 

ɺ ʪʘʢʠʭ ʫʨʘʚʥʝʥʠʷʭ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʦʣʞʥʦ 

ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ, ʯʪʦʙʳ ʙʳʣ ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ TRUE.  

ʇʨʠʤʝʨ:  

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʨʘʚʥʦ 0,3 

(x>0.0) ʠʣʠ (x<0.1)  = TRUE 

(x>0.4) ʠʣʠ (x<0.1)  = FALSE 

if(é) then(é) else(é)  

ʉʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

if (ʫʪʚʝʨʞʜʝʥʠʝ) ɼʝʡʩʪʚʠʝ A  else ɼʝʡʩʪʚʠʝ B 

ʋʪʚʝʨʞʜʝʥʠʝ: 

ʋʪʚʝʨʞʜʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʪʠʥʳʤ ʠʣʠ ʣʦʞʥʳʤ ʠ ʟʘʢʣʶʯʝʥʦ ʚ ʩʢʦʙʢʠ. ɽʩʣʠ 

ʫʪʚʝʨʞʜʝʥʠʝ ʚʳʨʘʞʘʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ (and/or), ʪʦ ʚʩʝ 

ʚʳʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʚʝʜʝʥʦ ʠ ʟʘʢʣʶʯʝʥʦ ʚ ʩʢʦʙʢʠ. 

ɼʝʡʩʪʚʠʷ ɸ ʠ ɺ: 

ɽʩʣʠ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ, ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʜʝʡʩʪʚʠʝ ɸ, ʠ ʝʩʣʠ 

ʫʪʚʝʨʞʜʝʥʠʝ ʣʦʞʥʦ, ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʜʝʡʩʪʚʠʝ ɺ. 

ʅʝ ʚʩʝʛʜʘ ʦʙʷʟʘʪʝʣʴʥʦ ʚʚʦʜʠʪʴ ʚʳʨʘʞʝʥʠʝ çelseè. ɽʩʣʠ ʦʥʦ ʥʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʫʨʘʚʥʝʥʠʠ, ʚ ʩʣʫʯʘʝ ʣʦʞʥʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʥʠʢʘʢʠʭ ʜʝʡʩʪʚʠʡ 

ʧʨʦʠʟʚʝʜʝʥʦ ʥʝ ʙʫʜʝʪ. 

ɺʳʨʘʞʝʥʠʝ ʪʠʧʘ çif(é) then(é) else(é)è ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ 

ʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ. 

ʇʨʠʤʝʨ: 

ʅʫʞʥʦ ʧʨʦʚʝʨʠʪʴ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʚ ʧʨʝʜʝʣʘʭ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʣʫʥʢʘ 

ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʥʘʯʝʥʠʝʤ 0.0, ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʟʥʘʯʝʥʠʝ 1. 

if (( x>-0,005) and (x<0,0)) then(0,0) else(1,0) 
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11.3.4 ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

abs(argument) 

ɺʦʟʚʨʘʱʘʝʪ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ. 

ʇʦʵʪʦʤʫ (-1*x) ʝʩʣʠ x<0 ʠ (x) ʝʩʣʠ x>=0. 

ʇʨʠʤʝʨ: 

abs(-1) = 1 

abs(1)  = 1 

exp(argument) 

ɺʦʟʚʦʜʠʪ ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʝ (ʵʢʩʧʦʥʝʥʪʳ) ʚ ʩʪʝʧʝʥʴ ʨʘʚʥʫʶ ʟʥʘʯʝʥʠʶ 

ʘʨʛʫʤʝʥʪʘ. 

ʇʨʠʤʝʨ: exp(1) = e1 = 2,718 

frac(argument) 

ʆʪʜʝʣʷʝʪ ʜʨʦʙʥʫʶ ʯʘʩʪʴ ʘʨʛʫʤʝʥʪʘ. 

frac(): ʚʦʟʚʨʘʱʘʝʪ ʜʨʦʙʥʫʶ ʯʘʩʪʴ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʠ. 

ʇʨʠʤʝʨ: frac(1,7)  = 0,7 

int(argument) 

ʆʪʜʝʣʷʝʪ ʮʝʣʫʶ ʯʘʩʪʴ ʘʨʛʫʤʝʥʪʘ. 

int(): ʚʦʟʚʨʘʱʘʝʪ ʮʝʣʫʶ ʯʘʩʪʴ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʠ. 

ʇʨʠʤʝʨ: int (1,7)   =  1 

Log(argument) 

log(arg1;arg2) 

ɺʦʟʚʨʘʱʘʝʪ ʣʦʛʘʨʠʬʤ ʘʨʛʫʤʝʥʪʘ 1 ʧʦ ʙʘʟʝ ʘʨʛʫʤʝʥʪʘ 2. 

ʇʨʠʤʝʨ: 

ɿʥʘʯʝʥʠʝ ʣʫʥʢʠ ʨʘʚʥʦ 100. 

log(x;10)  

ɺʦʟʚʨʘʱʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 0,5. 

In(argument) 

ɺʦʟʚʨʘʱʘʝʪ ʥʘʪʫʨʘʣʴʥʳʡ ʣʦʛʘʨʠʬʤ ʘʨʛʫʤʝʥʪʘ. 

ʇʨʠʤʝʨ: ln(10) = 2,303 

lg(argument) 

ɺʦʟʚʨʘʱʘʝʪ ʣʦʛʘʨʠʬʤ ʘʨʛʫʤʝʥʪʘ ʧʦ ʙʘʟʝ 10. 

ʇʨʠʤʝʨ: lg(10) = 1 

round(argument) 

ʆʢʨʫʛʣʷʝʪ ʘʨʛʫʤʝʥʪ. 

ʇʨʠʤʝʨ: 

ʏʪʦʙʳ ʦʢʨʫʛʣʠʪʴ 12,579 ʜʦ ʜʚʫʭ ʜʝʩʷʪʠʯʥʳʭ ʟʥʘʢʦʚ, ʠʩʧʦʣʴʟʫʡʪʝ ʬʦʨʤʫʣʫ: 

round(12,579*100)/100 

ɺʦʟʚʨʘʱʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 12,58. 
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sqr(argument) 

ɺʦʟʚʦʜʠʪ ʘʨʛʫʤʝʥʪ ʚ ʢʚʘʜʨʘʪ. 

ʇʨʠʤʝʨ: sqr(3) = 9 

sqrt(argument) 

ɺʦʟʚʨʘʱʘʝʪ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʘʨʛʫʤʝʥʪʘ. 

ʇʨʠʤʝʨ: sqrt(9) = 3 

11.3.5 ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʀʩʧʦʣʴʟʫʡʪʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʥʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ. 

avg(argument) ʠ mean(argument) 

ɺʦʟʚʨʘʱʘʝʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʘʨʛʫʤʝʥʪʘ. ɸʨʛʫʤʝʥʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

ʇʨʠʤʝʨ: 

avg(SM1) 

ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʧʦʚʪʦʨʝʥʠʡ: 

avg(ST1_1) 

ʉʨʝʜʥʝʝ ʚʩʝʭ ʧʦʚʪʦʨʝʥʠʡ ʧʝʨʚʦʛʦ ʩʪʘʥʜʘʨʪʘ. 

median(argument) 

ɺʦʟʚʨʘʱʘʝʪ ʤʝʜʠʘʥʫ ʘʨʛʫʤʝʥʪʘ. ɸʨʛʫʤʝʥʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

ʆʪʜʝʣʴʥʳʝ ʧʦʚʪʦʨʝʥʠʷ ʨʘʥʞʠʨʫʶʪʩʷ ʧʦ ʨʘʟʤʝʨʫ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʜʠʘʥʳ 

ʙʝʨʝʪʩʷ ʩʝʨʝʜʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʧʦʨʷʜʢʫ. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ ï 

ʯʝʪʥʦʝ ʯʠʩʣʦ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʦ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʚʫʭ ʩʝʨʝʜʠʥʥʳʭ 

ʟʥʘʯʝʥʠʡ. 

ʇʨʠʤʝʨ: 

Median (NC1)  

ɼʦʧʫʩʪʠʤ NC1_1=0,1, NC1_2=0,05, NC1_3=0,04 

ʄʝʜʠʘʥʘ ʜʘʥʥʦʛʦ ʨʷʜʘ ʢʦʥʪʨʦʣʝʡ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʘ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ.  

ʇʨʦʨʘʥʞʠʨʦʚʘʥʥʳʡ ʨʷʜ: 

0,04 0,05  0,1 

ʄʝʜʠʘʥʦʡ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 0,05. 
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medianPlate() 

ɺʦʟʚʨʘʱʘʝʪ ʤʝʜʠʘʥʫ ʚʩʝʛʦ ʧʣʘʥʰʝʪʘ. ʆʪʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʥʞʠʨʫʶʪʩʷ ʧʦ 

ʨʘʟʤʝʨʫ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʜʠʘʥʳ ʙʝʨʝʪʩʷ ʩʝʨʝʜʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʧʦʨʷʜʢʫ. 

ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ ï ʯʝʪʥʦʝ ʯʠʩʣʦ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʦ ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʚʫʭ ʩʝʨʝʜʠʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʨʠʤʝʨ: 

medianPlate() 

ɼʦʧʫʩʪʠʤ BL1=1, NC1=2, PC1=3, SM1_1=4, SM1_2=5. ɼʨʫʛʠʝ ʣʫʥʢʠ ʥʝ 

ʦʧʨʝʜʝʣʝʥʳ. 

ɿʥʘʯʝʥʠʝ ʤʝʜʠʘʥʳ ʧʣʘʥʰʝʪʘ ʨʘʚʥʦ 3. 

max(argument) ʠ min(argument) 

ɺʦʟʚʨʘʱʘʶʪ ʤʠʥʠʤʫʤ ʠʣʠ ʤʘʢʩʠʤʫʤ ʘʨʛʫʤʝʥʪʘ. ɸʨʛʫʤʝʥʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

ʇʨʠʤʝʨ: 

max(SM1) 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʠ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ. 

min(ST1_1) 

ʄʠʥʠʤʘʣʴʥʦʝ ʠʟ ʦʪʜʝʣʴʥʳʭ ʧʦʚʪʦʨʝʥʠʡ ʧʝʨʚʦʛʦ ʩʪʘʥʜʘʨʪʘ. 

maxAvg(argument) ʠ minAvg(argument) 

ɺʦʟʚʨʘʱʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʣʠ ʤʠʥʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

ʘʨʛʫʤʝʥʪʘ. ɸʨʛʫʤʝʥʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

ʇʨʠʤʝʨ: 

minAvg(SM1) 

ɽʩʣʠ ʙʳʣʦ ʥʘʡʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ SM1, ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥʦ ʪʦʣʴʢʦ 

ʤʠʥʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ. 

PointwiseCV(argument) 

ɺʦʟʨʘʱʘʝʪ ʩʨʝʜʥʠʡ ʪʦʯʝʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (CV). ʈʝʟʫʣʴʪʘʪ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʧʨʦʚʝʨʢʝ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. ɸʨʛʫʤʝʥʪʦʤ 

ʜʦʣʞʝʥ ʙʳʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

ʇʨʠʤʝʨ: 

PointwiseCV(ST1) 

ɼʦʧʫʩʪʠʤ 

ST1_1_1=0,54 ST1_1_2=0,52 cv=2,668 

ST1_2_1=0,72   ST1_2_2=0,77 cv=4,746 

ST1_3_1=1,08   ST1_3_2=0,99 cv=6,148 

ɺʦʟʚʨʘʱʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʯʝʯʝʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʙʫʜʝʪ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ST1_1, ST1_2 ʠ ST1_3, 

ʢʦʪʦʨʝ ʨʘʚʥʦ 4,5209. 
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Sum(argument) 

ɺʦʟʚʨʘʱʘʝʪ ʩʫʤʤʫ ʘʨʛʫʤʝʥʪʘ.  

ʇʨʠʤʝʨ:  

sum(SM1) 

ʉʫʤʤʘ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

sum(ST1_1) 

ʉʫʤʤʘ ʧʦʚʪʦʨʝʥʠʡ ʧʝʨʚʦʛʦ ʩʪʘʥʜʘʨʪʘ. 

stddev(argument) 

ɺʦʟʚʨʘʱʘʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʘʨʛʫʤʝʥʪʘ. ɸʨʛʫʤʝʥʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

ʇʨʠʤʝʨ: 

stddev(NC1) 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʝʨʚʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 
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11.3.6 ʌʫʥʢʮʠʠ ʫʜʘʣʝʥʠʷ 

ʌʫʥʢʮʠʠ ʫʜʘʣʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʨʦʚʝʨʢʘʭ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʚʩʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʧʫʩʪʠʤʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠ ʫʜʘʣʷʶʪ ʣʶʙʳʝ ʧʦʚʨʝʞʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʊʨʠ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʫʜʘʣʝʥʠʷ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʜʠʘʧʘʟʦʥʦʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ʀʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʜʚʝʨʛʥʫʪ 

ʦʙʨʘʙʦʪʢʝ ʬʫʥʢʮʠʝʡ, ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʢʨʠʪʝʨʠʝʚ ʫʜʘʣʝʥʠʷ.  

ɺʩʝ ʪʨʠ ʬʫʥʢʮʠʠ ʫʜʘʣʝʥʠʷ ʚʦʟʚʨʘʱʘʶʪ ʣʦʛʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ. TRUE ʙʫʜʝʪ 

ʚʦʟʚʨʘʱʝʥʦ, ʝʩʣʠ ʠʤʝʶʪʩʷ ʜʦʩʪʘʪʦʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʝʥʠʷ. 

FALSE ʚʦʟʚʨʘʱʘʝʪʩʷ, ʝʩʣʠ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʜʦʧʫʩʪʠʤʳʤʠ, ʯʝʤ ʪʨʝʙʫʝʪʩʷ.  

ʅʝʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʙʫʜʫʪ ʧʦʤʝʯʝʥʳ ʚʦʩʢʣʠʮʘʪʝʣʴʥʳʤ 

ʟʥʘʢʦʤ. 

eliminate (arg1; arg2; arg3; arg4) 

ʆʧʨʝʜʝʣʷʝʪ ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʌʫʥʢʮʠʷ ʫʜʘʣʷʝʪ ʟʥʘʯʝʥʠʷ, ʣʝʞʘʱʠʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʦʧʫʩʪʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ, 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʨʛʫʤʝʥʪʦʤ 2. 

arg1: ʀʤʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ (NC1,PC1). 

arg2: ɿʥʘʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʜʠʘʧʘʟʦʥ, ʟʘʚʠʩʠʤʦʝ ʦʪ ʘʨʛʫʤʝʥʪʘ 4. 

arg3: ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ. ɽʩʣʠ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʦʩʪʘʥʝʪʩʷ ʩʣʠʰʢʦʤ ʤʘʣʦ 

ʟʥʘʯʝʥʠʡ, ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ FALSE. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ 3  

ʤʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ 2 ʠ ʚʳʰʝ. ɽʜʠʥʠʮʘ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ. 

arg4: 1, ʝʩʣʠ ʧʨʠ ʧʨʦʚʝʨʢʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʜʠʘʧʘʟʦʥ ʦʪ ʩʨʝʜʥʝʛʦ-

arg2 ʜʦ ʩʨʝʜʥʝʛʦ+arg2, ʠ 0, ʝʩʣʠ ʙʫʜʝʪ ʧʨʦʚʝʨʷʪʴʩʷ, ʥʘʭʦʜʠʪʩʷ ʣʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʠʞʝ ʩʨʝʜʥʝʛʦ+arg2.  ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

(ʘʨʛʫʤʝʥʪ ʨʘʚʝʥ 0) ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʌʫʥʢʮʠʷ ʫʜʘʣʝʥʠʷ ʩʥʘʯʘʣʘ ʥʘʭʦʜʠʪ ʩʨʝʜʥʝʝ ʘʨʛʫʤʝʥʪʘ 1. ɿʘʪʝʤ ʟʥʘʯʝʥʠʝ ʩ 

ʥʘʠʚʳʩʰʠʤ ʘʙʩʦʣʶʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʩʨʝʜʥʝʛʦ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʜʠʘʧʘʟʦʥʫ, ʦʧʨʝʜʝʣʥʥʦʤʫ ʘʨʛʫʤʝʥʪʦʤ 4. ɽʩʣʠ ʟʥʘʯʝʥʠʝ 

ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʦʥʦ ʩʯʠʪʘʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʳʤ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʩʨʝʜʥʝʝ ʚʳʯʠʩʣʷʝʪʩʷ ʟʘʥʦʚʦ, ʫʞʝ ʙʝʟ ʫʜʘʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʠ ʚʩʷ 

ʧʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʷʝʪʩʷ, ʧʦʢʘ ʥʝ ʦʩʪʘʥʝʪʩʷ ʥʠ ʦʜʥʦʛʦ ʥʝʜʦʧʫʩʪʠʤʦʛʦ 

ʟʥʘʯʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪ TRUE ʚʦʟʚʨʘʱʘʝʪʩʷ, ʝʩʣʠ ʦʩʪʘʥʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʧʫʩʪʠʤʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʨʠʤʝʨ: 

eliminate(NC1;0.15;2;0) 

ɹʫʜʝʪ ʚʳʯʠʩʣʝʥʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʡ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʝʡ. ɿʘʪʝʤ ʙʫʜʝʪ 

ʧʨʦʚʝʨʝʥʦ, ʥʘʭʦʜʷʪʩʷ ʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʥʪʨʦʣʠ ʚʳʰʝ, 

ʯʝʤ NC1+0,15. (ʅʠʞʥʝʡ ʛʨʘʥʠʮʳ ʥʝʪ). ɽʩʣʠ ʜʘ, ʪʦ ʥʝʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ 

ʙʫʜʫʪ ʫʜʘʣʝʥʳ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ. ɽʩʣʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʜʫʨʳ, ʢʘʢ 

ʤʠʥʠʤʫʤ 2 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷ ʦʩʪʘʥʫʪʩʷ ʚ ʯʠʩʣʝ ʜʦʧʫʩʪʠʤʳʭ, ʙʫʜʝʪ 

ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ TRUE, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥ 

ʨʝʟʫʣʴʪʘʪ FALSE. 
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eliminatePerc (arg1;  arg2; arg3; arg4) 

ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʩʨʝʜʥʝʤʫ 

ʟʥʘʯʝʥʠʶ. 

ɿʥʘʯʝʥʠʷ ʫʜʘʣʷʶʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ ʚ ʬʫʥʢʮʠʠ eliminate. 

ɼʠʘʧʘʟʦʥ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʘʜʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ (arg2) ʦʪ ʟʥʘʯʝʥʠʷ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

ʇʨʠʤʝʨ: 

eliminatePerc(NC1;10;2;1) 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʧʨʠʟʥʘʥʳ ʥʝʜʦʧʫʩʪʠʤʳʤʠ, ʝʩʣʠ ʦʥʠ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 10% ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʩʨʝʜʥʝʛʦ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʜʫʨʳ, ʢʘʢ 

ʤʠʥʠʤʫʤ 2 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʦʩʪʘʪʴʩʷ ʚ ʯʠʩʣʝ ʜʦʧʫʩʪʠʤʳʭ, 

ʯʪʦʙʳ ʛʨʫʧʧʘ ʥʝʛʘʪʠʚʥʳʭ ʢʦʥʪʨʦʣʝʡ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ. 

eliminateRange (arg1; arg2; arg3; arg4) 

ʕʪʘ ʬʫʥʢʮʠʷ ʫʜʘʣʷʝʪ ʟʥʘʯʝʥʠʷ, ʣʝʞʘʱʠʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʦʧʫʩʪʠʤʦʛʦ 

ʜʠʘʧʘʟʦʥʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʨʛʫʤʝʥʪʘʤʠ 2 ʠ 3. 

arg1: ʀʤʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ (NC1, PC1). 

arg2: ʅʠʞʥʠʡ ʧʨʝʜʝʣ ʚʳʙʨʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

arg3: ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ ʚʳʙʨʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

arg4: ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ 

ʧʨʦʜʦʣʞʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ. ɽʩʣʠ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʦʩʪʘʥʝʪʩʷ ʩʣʠʰʢʦʤ 

ʤʘʣʦ ʟʥʘʯʝʥʠʡ, ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ FALSE. 

ʈʝʟʫʣʴʪʘʪ TRUE ʚʦʟʚʨʘʱʘʝʪʩʷ, ʝʩʣʠ ʦʩʪʘʥʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʧʫʩʪʠʤʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʨʠʤʝʨ: 

eliminateRange(NC1; 0.0 ; 0,1 ; 2) 

ʏʪʦʙʳ ʦʩʪʘʪʴʩʷ ʚ ʯʠʩʣʝ ʜʦʧʫʩʪʠʤʳʭ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʝʡ ʜʦʣʞʥʳ ʧʦʧʘʩʪʴ ʚ ʜʠʘʧʘʟʦʥ ʦʪ 0,0 ʜʦ 0,1. ʏʪʦʙʳ 

ʙʳʣ ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ TRUE, ʤʠʥʠʤʫʤ 2 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷ 

ʜʦʣʞʥʳ ʦʩʪʘʪʴʩʷ ʚ ʯʠʩʣʝ ʜʦʧʫʩʪʠʤʳʭ. 

eliminateCV (arg1; arg2; arg3) 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʫʜʘʣʷʝʪ ʧʦʚʪʦʨʝʥʠʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ ʦʩʪʘʚʰʠʭʩʷ ʧʦʚʪʦʨʝʥʠʡ ʥʝ ʙʫʜʝʪ ʥʠʞʝ, ʯʝʤ ʟʘʜʘʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (arg2). ʇʦʚʪʦʨʝʥʠʷ ʫʜʘʣʷʶʪʩʷ ʦʜʥʦ ʟʘ ʜʨʫʛʠʤ, 

ʥʘʯʠʥʘʷ ʩ ʦʙʣʘʜʘʶʱʝʛʦ ʥʘʠʙʦʣʴʰʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ. 

arg1: ʀʤʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

arg2: ʇʨʝʜʝʣ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ 

arg3: ʂʦʣʠʯʝʩʪʚʦ ʦʩʪʘʚʰʠʭʩʷ ʜʦʧʫʩʪʠʤʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, 

ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɽʩʣʠ ʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ ʦʩʪʘʥʝʪʩʷ ʩʣʠʰʢʦʤ ʤʘʣʦ ʟʥʘʯʝʥʠʡ, ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥ 

ʨʝʟʫʣʴʪʘʪ FALSE. 

ʈʝʟʫʣʴʪʘʪ TRUE ʚʦʟʚʨʘʱʘʝʪʩʷ, ʝʩʣʠ ʦʩʪʘʥʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʧʫʩʪʠʤʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ.  

ʇʨʠʤʝʨ:  

eliminateCV(NC1; 15; 3) 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʠʞʝ 15%. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ, ʢʘʢ ʤʠʥʠʤʫʤ 3 

ʧʦʚʪʦʨʝʥʠʷ ʜʦʣʞʥʳ ʦʩʪʘʪʴʩʷ ʚ ʯʠʩʣʝ ʜʦʧʫʩʪʠʤʳʭ, ʯʪʦʙʳ ʙʳʣ ʚʦʟʚʨʘʱʝʥ 

ʨʝʟʫʣʴʪʘʪ TRUE. 
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countDeleted(arg1; arg2) 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʦʚʝʨʷʝʪ, ʜʦʩʪʘʪʦʯʥʦ ʣʠ ʠʤʝʝʪʩʷ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʠ 

ʚʦʟʚʨʘʱʘʝʪ ʨʝʟʫʣʴʪʘʪ TRUE ʠʣʠ FALSE. 

arg1: ʀʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʨʷʝʪʩʷ. 

arg2: ʄʠʥʠʤʘʣʴʥʦʝ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʧʦʚʪʦʨʝʥʠʡ. 

ʇʨʠʤʝʨ:  

countDeleted(NC1; 2) 

ʌʫʥʢʮʠʷ ʨʘʙʦʪʘʝʪ ʚ ʫʨʘʚʥʝʥʠʷʭ ʚʤʝʩʪʝ ʩ ʬʫʥʢʮʠʷʤʠ ʫʜʘʣʝʥʠʷ: 

ʇʨʦʚʝʨʢʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʫʶ ʢʦʤʘʥʜʫ:  

if (NC1>0,5) then eliminateRange(NC1; 0; 0,5; 2) 

ɽʩʣʠ ʩʨʝʜʥʝʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʰʝ ʯʝʤ 0,5, ʪʦ ʚʩʝ ʧʦʚʪʦʨʝʥʠʷ, ʥʝ 

ʚʭʦʜʷʱʠʝ ʚ ʜʠʘʧʘʟʦʥ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʙʨʦʰʝʥʳ. 

ʋʜʘʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʠʥ ʨʘʟ. ɽʩʣʠ ʥʘʡʜʝʥʳ ʟʥʘʯʝʥʠʷ, ʧʦʜʣʝʞʘʱʠʝ 

ʫʜʘʣʝʥʠʶ, ʩʨʝʜʥʝʝ ʙʫʜʝʪ ʧʦʩʯʠʪʘʥʦ ʟʘʥʦʚʦ, ʯʪʦʙʳ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʦʥʦ 

ʥʠʞʝ 0,5, ʠ ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ TRUE.  

ʆʜʥʘʢʦ, ʝʱʝ ʥʝ ʷʩʥʦ, ʠʤʝʝʪʩʷ ʣʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ. ʕʪʦ 

ʚʳʷʩʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ countDeleted ʠ ʦʧʝʨʘʪʦʨʘ else: 

if (NC1>0,5) then eliminateRange(NC1; 0; 0,5; 2) else countDeleted(NC1; 2) 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ (ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ) ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ, ʙʫʜʝʪ 

ʚʳʧʦʣʥʝʥ ʦʧʨʝʘʪʦʨ else. ʌʫʥʢʮʠʷ countDeleted ʧʨʦʚʝʨʠʪ, ʠʤʝʶʪʩʷ ʣʠ 

ʧʦʚʪʦʨʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ (arg1) ʚ ʢʦʣʠʯʝʩʪʚʝ, ʫʢʘʟʘʥʥʦʤ ʚ arg2. ɽʩʣʠ ʜʘ, 

ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ TRUE, ʝʩʣʠ ʥʝʪ ï ʨʝʟʫʣʴʪʘʪ FALSE. 

ʇʦʰʘʛʦʚʳʡ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʡ eliminate ʠ eliminatePerc 

ɽʜʠʥʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ eliminate ʠ eliminatePerc 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʝ ʨʘʩʯʝʪʘ ʧʨʝʜʝʣʦʚ ʜʠʘʧʘʟʦʥʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

(ʩʤ. ʚʳʰʝ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʦʙʝʠʭ ʬʫʥʢʮʠʡ. 

ɼʣʷ ʧʦʰʘʛʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʬʫʥʢʮʠʶ eliminate. 

eliminate(NC1;0,15;2;0) 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ: 

NC1_1 = 0,217  

288,01=NC

 
 NC1_2 = 0,439 

 NC1_3 = 0,208 

ʐʘʛ 1: ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʢʣʦʥʝʥʠʷ 

ʦʪ ʩʨʝʜʥʝʛʦ. 

|11_1| NCNC -
 

|0,217-0,288| 0 071  

 

Ą 

 

NC1_2 (0,439) 

|12_1| NCNC -
 

|0,439-0,288| 0 151 NC1_3 (0,208) 

|13_1| NCNC -
 

|0,208-0,288| 0,08 NC1_1 (0,217) 

ʐʘʛ 2: ʈʘʩʯʝʪ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ: 0,288+0,15 = 0,438 

ʐʘʛ 3: ʧʝʨʚʦʝ ʩʨʘʚʥʝʥʠʝ: 

0,439 > 0,438, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʜʠʘʧʘʟʦʥʘ Ą ʐʘʛ 4: ʟʥʘʯʝʥʠʝ 

NC1_2 ʫʜʘʣʷʝʪʩʷ, ʘ ʩʨʝʜʥʝʝ ʠ ʧʨʝʜʝʣ ʨʘʩʯʠʪʳʚʘʶʪʩʷ ʟʘʥʦʚʦ.  
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ʐʘʛ 4: ʅʦʚʦʝ ʩʨʝʜʥʝʝ = (0,217+0,208)/2 = 0,2125 

ʅʦʚʳʡ ʧʨʝʜʝʣ = 0,2125+0,15 = 0,3625 

ʐʘʛ 5: ʚʪʦʨʦʝ ʩʨʘʚʥʝʥʠʝ: 

0,208 <= 0,3625 Ą ʜʦʧʫʩʪʠʤʦ 

0,217 <= 0,3625 Ą ʜʦʧʫʩʪʠʤʦ 

ʈʝʟʫʣʴʪʘʪ: 

ʇʦʚʪʦʨʝʥʠʝ NC1_2 ʥʝ ʚʦʰʣʦ ʚ ʜʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʙʳʣʦ ʫʜʘʣʝʥʦ. 

ʌʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ TRUE, ʧʦʩʢʦʣʴʢʫ ʦʩʪʘʣʦʩʴ ʝʱʝ ʜʚʘ ʧʦʚʪʦʨʝʥʠʷ. 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ʢʘʞʜʦʤ ʮʠʢʣʝ ʚʳʯʠʩʣʝʥʠʡ (ʐʘʛ 1 ï ʐʘʛ 4) ʫʜʘʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʦʜʥʦ ʧʦʚʪʦʨʝʥʠʝ (ʧʦʚʪʦʨʝʥʠʝ ʩ ʥʘʠʙʦʣʴʰʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʩʨʝʜʥʝʛʦ). 

ʎʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘ ʵʪʘʧʝ ʩʨʘʚʥʝʥʠʷ ʥʝ ʙʫʜʝʪ ʫʜʘʣʝʥʦ ʥʠ 

ʦʜʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷ. 

11.3.7 ɼʨʫʛʠʝ ʬʫʥʢʮʠʠ 

ignore() 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʠʛʥʦʨʠʨʫʝʪ ʟʥʘʯʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʣʫʥʦʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʦʥʠ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʩʯʝʪʘʭ. ʆʪʙʨʦʰʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʥʘʯʝʥʠʷ 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʚʦʩʢʣʠʮʘʪʝʣʴʥʳʤ ʟʥʘʢʦʤ ç!è ʠ ʩʪʘʥʦʚʷʪʩʷ ʨʘʚʥʦʟʥʘʯʥʳ 

ʫʜʘʣʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ. 

ʇʨʠʤʝʨ: 

if(x<0,9*SM1_1) then igʅʝʪre() 

isInvalid() 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʷʚʣʷʶʪʩʷ ʣʠ ʟʥʘʯʝʥʠʷ 

ʣʫʥʦʢ ʜʦʧʫʩʪʠʤʳʤʠ ʠʣʠ ʥʝʪ. ʅʝʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ, ʥʘ 

ʧʨʠʤʝʨ, ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʧʦʣʥʝʥʠʷ ʨʠʜʝʨʘ. 

ʇʨʠʤʝʨ: 

if(isInvalid()) then x=3,0 

ɽʩʣʠ ʣʫʥʢʘ ʩʦʜʝʨʞʠʪ ʥʝʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ, ʝʡ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ 

3,0. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʘʪʴ ʨʘʩʯʝʪʳ, ʥʝ 

ʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ. 

calcAlways(argument) 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʚʳʯʠʩʣʝʥʠʷ ʧʦ ʬʦʨʤʫʣʘʤ ʩ ʫʯʘʩʪʠʝʤ 

ʣʫʥʦʢ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʩʪʦʷʥʠʷ ʟʥʘʯʝʥʠʷ. ɸʨʛʫʤʝʥʪʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʣʶʙʘʷ ʜʦʧʫʩʪʠʤʘʷ ʬʦʨʤʫʣʘ. ɺʳʯʠʩʣʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ ʙʫʜʫʪ ʧʨʦʠʟʚʝʜʝʥʳ, 

ʜʘʞʝ ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʤʘʩʢʠʨʦʚʘʥʦ ʠʣʠ ʥʝʜʦʧʫʩʪʠʤʦ. ʌʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʟʥʘʯʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʫʥʢʠ. 

ʇʨʠʤʝʨ: 

calcAlways(A) 

ɹʫʜʝʪ ʚʦʟʚʨʘʱʝʥʦ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ɸ ʬʦʨʤʫʣʳ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. 
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concX 

ʕʪʘ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʌʫʥʢʮʠʷ 

concX ʚʦʟʚʨʘʱʘʝʪ ʠʟʥʘʯʘʣʴʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʣʫʥʢʠ ʠ ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʦʣʴʢʦ ʚ ʣʫʥʢʘʭ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ. 

ʇʨʠʤʝʨ: 

x ï concX ʚʦʟʚʨʘʱʘʝʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʨʘʩʯʝʪʥʦʡ ʠ ʠʟʥʘʯʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʣʫʥʢʝ. 

11.3.8 ʉʧʝʢʪʨʘʣʴʥʳʝ ʬʫʥʢʮʠʠ 

smooth(numPts) 

ʉʛʣʘʞʠʚʘʥʠʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʪʦʯʝʢ. 

minimum() 

ɺʦʟʚʨʘʱʘʝʪ ʤʠʥʠʤʫʤ ʢʘʢ ʧʘʨʥʳʝ ʜʘʥʥʳʝ (ʜʣʠʥʘ ʚʦʣʥʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ). 

maximum() 

ɺʦʟʚʨʘʱʘʝʪ ʤʘʢʩʠʤʫʤ ʢʘʢ ʧʘʨʥʳʝ ʜʘʥʥʳʝ (ʜʣʠʥʘ ʚʦʣʥʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ). 

Normalize(wl) 

ʅʦʨʤʘʣʠʟʫʝʪ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠ ʜʘʥʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ. 

peak(threshold;wlStart;wlEnd;peakIndex:percLimit) 

ɺʦʟʚʨʘʱʘʝʪ ʧʠʢ, ʢʘʢ ʥʘʙʦʨ ʜʘʥʥʳʭ (ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʜʣʠʥʳ ʚʦʣʥʳ, ʰʠʨʠʥʳ, 

ʧʣʦʱʘʜʠ). ʇʠʢʠ ʥʠʞʝ ʧʦʨʦʛʘ ʙʫʜʫʪ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ. 

ʇʦʠʩʢ ʧʠʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. 

peakIndex = -1 ­ ʚʦʟʚʨʘʱʘʝʪ ʤʘʢʩ. ʧʠʢ 

peakIndex = -2 ­ ʚʦʟʚʨʘʱʘʝʪ ʤʠʥ. ʧʠʢ 

peakIndex = 0, 1, 2, é ­ ʚʦʟʚʨʘʱʘʝʪ ʧʠʢ ʚ ʜʘʥʥʦʤ ʠʥʜʝʢʩʝ 

percLimit ï ʜʦʣʷ ʚ ʧʨʦʮʝʥʪʘʭ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʰʠʨʠʥʳ ʠ ʧʣʦʱʘʜʠ. 

numPeaks(threshold;wlStart;wlEnd) 

ɺʦʟʚʨʘʱʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʦʚ ʚ ʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ. ʇʠʢʠ ʥʠʞʝ 

ʧʦʨʦʛʘ ʙʫʜʫʪ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ. 

derive(degree) 

ɺʳʯʠʩʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʜʘʥʥʦʡ ʩʪʝʧʝʥʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʳʝ ʩʪʝʧʝʥʠ 1 ʠ 2. 

ʅʘʧʨʠʤʝʨ derive(2). 

intensity(function) 

ɺʦʟʚʨʘʱʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʨʳ ʜʘʥʥʳʭ ʠʣʠ ʧʠʢʘ. ʅʘʧʨʠʤʝʨ: 

intensity(minimum()). 

wavelength(function) 

ɺʦʟʚʨʘʱʘʝʪ ʜʣʠʥʫ ʚʦʣʥʳ ʧʘʨʳ ʜʘʥʥʳʭ ʠʣʠ ʧʠʢʘ. ʅʘʧʨʠʤʝʨ: 

wavelength(maximum()). 

width(function) 

ɺʦʟʚʨʘʱʘʝʪ ʰʠʨʠʥʫ ʧʠʢʘ.  ʅʘʧʨʠʤʝʨ: width(peak0,5;450;650;-1;50)). 

area(function) 

ɺʦʟʚʨʘʱʘʝʪ ʧʣʦʱʘʜʴ ʧʠʢʘ. ʅʘʧʨʠʤʝʨ: area(peak0,5;450;650;-1;50)). 



11.  ɺʳʯʠʩʣʝʥʠʷ  

204 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 2023-07 

11.3.9 ʇʨʠʤʝʨʳ 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʤʝʥʷʶʪ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʣʫʥʢʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʩʝʛʜʘ 

ʜʦʣʞʥʦ ʙʳʪʴ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʋʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ:  

x-BL1 

ɹʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʚʳʯʠʪʘʥʠʝ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ (ʙʣʘʥʢ) ʠʟ ʪʝʢʫʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʣʫʥʢʠ. 

ʋʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: 

x-x[0] 

ɿʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʪʦʯʢʠ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʠ ʙʫʜʝʪ ʚʳʯʪʝʥʦ ʠʟ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʀʥʜʝʢʩ ç0è ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʚʦʝ ʠʟʤʝʨʝʥʠʝ ʚ ʭʦʜʝ ʢʠʥʝʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. 

ʆʪʥʦʰʝʥʠʝ:  

x/PC1 * 100 

ɺʳʯʠʩʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʦʙʨʘʟʮʘ ʢ ʢʦʥʪʨʦʣʶ ʚ ʧʨʦʮʝʥʪʘʭ. 

ʆʪʥʦʰʝʥʠʝ ɼʅʂ/ʙʝʣʦʢ: 

óLabel1ô!x/ôLabel2ô!x 

ɼʣʷ ʨʘʩʯʝʪʘ ʦʪʥʦʰʝʥʠʷ ɼʅʂ/ʙʝʣʦʢ, ʜʦʣʞʥʦ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʠʟʤʝʨʝʥʠʝ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʪʦʯʢʘʤʠ. ɺ ʧʝʨʚʦʤ ʠʟʤʝʨʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʠʥʫ ʚʦʣʥʳ 260 

ʥʤ., ʚʦ ʚʪʦʨʦʤ ï 280 ʥʤ. 

ʋʩʣʦʚʥʳʡ ʨʝʟʫʣʴʪʘʪ: 

If (x<0,0) then 0 else x 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʤʝʥʴʰʝ ʥʦʣʷ, ʦʥʦ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʫʣʝʤ, ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

ɻʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ 

ɻʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʝʜʝʣʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʦʮʝʥʢʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʄʝʪʢʘ: POS  

ʇʨʝʜʝʣ: NC1*1,15 

ʄʝʪʢʘ: ?? 

ʇʨʝʜʝʣ: NC1*0,85 

ʄʝʪʢʘ: - 

ʈʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ (POS), ʝʩʣʠ ʧʦʛʣʦʱʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 

15% ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʝʡ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

(-), ʝʩʣʠ ʦʥʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 15% ʥʠʞʝ ʩʨʝʜʥʝʛʦ. ʈʝʟʫʣʴʪʘʪ ʥʘʟʳʚʘʶʪ 

ʦʪʢʨʳʪʳʤ (??), ʝʩʣʠ ʦʥ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. 
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ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʚʝʨʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʝʩʪʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʣʦʛʠʯʝʩʢʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, TRUE ʠʣʠ 

FALSE. 

(BL1>-0,005) ʠ (BL1<0,120) 

ɽʩʣʠ ʩʨʝʜʥʝʝ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ 0,005 ʠ 0,12, ʙʫʜʝʪ 

ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ TRUE. 

eliminateRange(NC1;-0,005;0,12;2) 

ɽʩʣʠ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʷ ʧʦʧʘʜʘʶʪ ʚ ʜʠʘʧʘʟʦʥ ʦʪ 

0,005 ʜʦ 0,12, ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥ ʨʝʟʫʣʴʪʘʪ TRUE. 

abs(PC1-NC1)>0,25 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʢʦʥʪʨʦʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ 0,25. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥ 

ʨʝʟʫʣʴʪʘʪ TRUE. 

11.4 ʊʠʧʳ ʘʥʘʣʠʟʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ 

11.4.1 ʆʧʨʝʜʝʣʝʥʠʷ 

ɼʘʥʦ n ʙʘʟʦʚʳʭ ʪʦʯʝʢ (x1, y1), é, (xn, yn),  x1 < é< xn 

ʀʤ ̫ ʌʦʨʤʫʣʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 
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11.4.2 ʇʘʨʘʤʝʪʨʳ ʪʠʧʘ ʘʥʘʣʠʟʘ 

ɺ ʨʘʩʯʝʪʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʘʤʝʪʨ ʪʠʧʘ ʘʥʘʣʠʟʘ (ʥʘʧʨʠʤʝʨ, ʫʛʦʣ 

ʥʘʢʣʦʥʘ A ʠ ʦʪʨʝʟʦʢ B ʜʣʷ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ). ɼʦʩʪʫʧʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʦʧʠʩʘʥʳ ʥʠʞʝ. ɽʩʣʠ ʠʤʝʝʪʩʷ ʙʦʣʝʝ ʦʜʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʢ 

ʧʘʨʘʤʝʪʨʘʤ ʪʠʧʘ ʘʥʘʣʠʟʘ ʚʪʦʨʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʜʦʙʘʚʣʷʝʪʩʷ 

ʧʦʩʪʬʠʢʩ çBè, ʢ ʧʘʨʘʤʝʪʨʘʤ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ð çCè ʠ ʪ. ʜ. ʇʨʠʤʝʨ. ʋʛʦʣ 

ʥʘʢʣʦʥʘ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ 3 ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʝʥʝʥ ʢʘʢ çACè. 

11.4.3 ʉʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ 

ɽʩʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʟʥʘʯʝʥʠʷ ʚʳʯʠʩʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʢʘʞʫʪʩʷ ʚʥʝ 

ʜʠʘʧʘʟʦʥʘ, ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʘʥʜʘʨʪʘʤʠ, ʥʘ ʣʫʥʢʘʭ ʧʣʘʥʰʝʪʘ ʦʪʦʙʨʘʟʠʪʩʷ 

çʟʘʧʠʩʴ >ʄʘʢʩè ʠʣʠ çʟʘʧʠʩʴ <ʄʠʥè, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʨʝʰʠʪ ʚʢʣʶʯʠʪʴ ʵʪʠ ʟʥʘʯʝʥʠʷ ʚ ʨʘʩʯʝʪ, ʜʦʣʞʝʥ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ʕʢʩʪʨʘʧʦʣʷʮʠʷ. 

ɽʩʣʠ ʢʨʠʚʘʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʤʦʥʦʪʦʥʥʦʡ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ 

ʦʰʠʙʢʝ. 

ɽʩʣʠ ʜʣʷ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʝʰʝʥʠʡ ʧʦ ʨʘʩʯʝʪʫ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʥʘ ʣʫʥʢʘʭ ʧʣʘʥʰʝʪʘ ʦʪʦʙʨʘʟʠʪʩʷ ʥʘʜʧʠʩʴ çMultPtè. 
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11.4.4 ʇʦ ʪʦʯʢʘʤ 

ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʩʤʝʞʥʳʝ ʙʘʟʦʚʳʝ ʪʦʯʢʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʧʨʷʤʦʡ ʣʠʥʠʝʡ.  

ɼʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ.  

ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʥʝʚʦʟʤʦʞʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. 

ɽʩʣʠ ʨʘʩʩʯʠʪʘʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʝʚʦʟʤʦʞʥʦ, ʥʘ ʣʫʥʢʘʭ 

ʧʣʘʥʰʝʪʘ ʦʪʦʙʨʘʟʠʪʩʷ ʥʘʜʧʠʩʴ çNoCalcè. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʌʫʥʢʮʠʷ ʠʥʪʝʨʧʦʣʷʮʠʠ: 

 

11.4.5 ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ 

ʌʦʨʤʠʨʫʝʪʩʷ ʧʨʷʤʘʷ ʣʠʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʩʫʤʤʦʡ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ 

ʦʪʢʣʦʥʝʥʠʡ ʚʩʝʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʪʘʢʞʝ ʚʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ. ɺ ʦʮʝʥʢʘʭ ʧʦ ʦʜʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʝʤʝʥʥʳʭ A ʠ B ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʣʫʞʘʪ ʫʛʦʣ ʥʘʢʣʦʥʘ ʠ ʦʪʨʝʟʦʢ ʥʘ ʦʩʠ 

ʦʨʜʠʥʘʪ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ r. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ:  

ʬʦʨʤʫʣʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A (ʫʛʦʣ ʥʘʢʣʦʥʘ) ʠ B (ʦʪʨʝʟʦʢ); 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ d; 

ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ r. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʌʫʥʢʮʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ: 

 

ʛʜʝ A ʠ B ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʥʘʭʦʞʜʝʥʠʷ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ ʦʰʠʙʢʠ. 

 

ʈʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ, ʝʩʣʠ  

, ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ ʚ ʩʣʫʯʘʝ (ʩʤ. 

ʦʙʱʠʝ ʫʩʣʦʚʠʷ) 
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11.4.6 ʅʝʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ 

ʕʪʘ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɺ ʠʜʝʘʣʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʳʩʦʢʠʤʠ, ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ð ʥʠʟʢʠʤʠ, ʘ 

ʠʥʪʝʨʝʩʫʶʱʘʷ ʦʙʣʘʩʪʴ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ɼʣʷ y ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʣʠʥʝʡʥʦʡ 

ʨʝʛʨʝʩʩʠʝʡ x/y. 

ʈʘʩʯʝʪ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʶʪʩʷ ʫʛʦʣ ʥʘʢʣʦʥʘ k ʠ ʦʪʨʝʟʦʢ d.  

ʀʟ ʵʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ A = 1/k ʠ B = d/k. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʪʘʢʞʝ ʚʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ. ɺ ʦʮʝʥʢʘʭ ʧʦ ʦʜʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʝʤʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʣʫʞʘʪ ʢʦʵʬʬʠʮʠʝʥʪʳ A ʠ B. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ r. ɸʧʧʨʦʢʩʠʤʘʮʠʷ 

ʚʩʝʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʥʝʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ:  

ʬʦʨʤʫʣʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A ʠ B; 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ d; 

ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ r. 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʕʊɸ ɸʇʇʈʆʂʉʀʄɸʎʀʗ ʅɽ ʗɺʃʗɽʊʉʗ ʅɽʇʈɽʈʓɺʅʆʁ ʀ, 
ʉʃɽɼʆɺɸʊɽʃʔʅʆ, ʅɽʇʈɸɺʀʃʔʅʓɽ ɼɸʅʅʓɽ ʄʆɻʋʊ ʇʈʀɺɽʉʊʀ 

ʂ ʆɻʈʆʄʅʓʄ ʆʊʂʃʆʅɽʅʀʗʄ ʄɽɾɼʋ ʇʆʃʋʏɽʅʅʓʄʀ 
ɹɸɿʆɺʓʄʀ ʊʆʏʂɸʄʀ ʀ ʈɸʉʏɽʊʅʓʄʀ ʊʆʏʂɸʄʀ! 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʌʫʥʢʮʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ: 

 

ʛʜʝ A ʠ B ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ 

 

ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ: 

, ʥʘʭʦʞʜʝʥʠʝ ʤʠʥʠʤʫʤʘ  
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ʇʘʨʘʤʝʪʨʳ A ʠ B ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ k ʠ d ʧʦ ʬʦʨʤʫʣʘʤ 

k
A

1
=

 ʠ k

d
B=

 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ f ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ ʚ ʪʦʯʢʝ ïB. 

11.4.7 ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ ʨʘʩʯʝʪ 

2-ʛʦ ʧʦʨʷʜʢʘ: ʧʘʨʘʙʦʣʠʯʝʩʢʠʡ ʠʣʠ ʢʚʘʜʨʘʪʥʳʡ 

3-ʛʦ ʧʦʨʷʜʢʘ: ʢʫʙʠʯʝʩʢʠʡ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʤʝʞʜʫ ʨʝʰʝʥʠʝʤ ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʚʪʦʨʦʛʦ ʠʣʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʪʨʝʙʫʝʪʩʷ ʥʝ 

ʤʝʥʝʝ ʪʨʝʭ, ʘ ʜʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ð ʥʝ ʤʝʥʝʝ 

ʯʝʪʳʨʝʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʪʘʢʞʝ ʚʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ. ʇʘʨʘʤʝʪʨʳ A = a0, B = a1 ʠ C = a2 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʫʨʘʚʥʝʥʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ɼʣʷ ʫʨʘʚʥʝʥʠʡ ʪʨʝʪʴʝʛʦ 

ʧʦʨʷʜʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʤʝʥʥʳʝ A = a0, B = a1, C = a2 ʠ D = a3.  

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ:  

ʬʦʨʤʫʣʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A, B ʠ C ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ ʠʣʠ A, B, C ʠ D ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ; 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʌʫʥʢʮʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ: 

, ʧʦʨʷʜʦʢ = 2 ʠʣʠ 3 

(n>ʧʦʨʷʜʦʢ) 

ʛʜʝ aʧʦʨʷʜʦʢ,é, a0 ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʥʘʭʦʞʜʝʥʠʷ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ 

ʦʰʠʙʦʢ 

 

ʈʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ, ʝʩʣʠ  

, ʠ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ ʚ ʩʣʫʯʘʝ 
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11.4.8 ʂʫʙʠʯʝʩʢʠʡ ʩʧʣʘʡʥ 

ʉʤʝʞʥʳʝ ʙʘʟʦʚʳʝ ʪʦʯʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʫʩʣʦʚʠʷ ʦʪʩʫʪʩʪʚʠʷ ʫʟʣʘ. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʥʝʚʦʟʤʦʞʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʠ ʠʥʪʝʨʧʦʣʷʮʠʠ: 

ʂʫʩʦʯʥʳʡ ʧʦʣʠʥʦʤ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. 

ʅʝʧʨʝʨʳʚʥʘʷ ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʚʦ ʚʩʝʭ ʙʘʟʦʚʳʭ ʪʦʯʢʘʭ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʫʤʘ ʠʥʪʝʛʨʘʣʘ , ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʚ 

ʫʧʨʦʱʝʥʥʦʡ ʬʦʨʤʝ ʵʥʝʨʛʠʶ ʜʝʬʦʨʤʘʮʠʠ ʩʧʣʘʡʥʘ. 

ʋʩʣʦʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʫʟʣʘ: ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʪʨʝʪʴʝʡ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʪʦʯʢʘʭ x2 ʠ 

xn-1. 

11.4.9 Akima 

ʀʥʪʝʨʧʦʣʷʮʠʷ ʤʝʪʦʜʦʤ ɸʢʠʤʳ ʩʦʟʜʘʝʪ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʙʦʣʝʝ ʧʣʘʚʥʫʶ 

ʢʨʠʚʫʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʣʘʡʥʦʚʦʡ ʠʥʪʝʨʧʦʣʷʮʠʝʡ. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ.    

ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʥʝʚʦʟʤʦʞʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʫʩʦʯʥʳʝ ʧʦʣʠʥʦʤʳ ʪʨʝʪʴʝʛʦ 

ʧʦʨʷʜʢʘ. 

ʂʫʩʦʯʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ ʩʘʤʦʛʦ ʧʦʣʠʥʦʤʘ ʠ ʝʛʦ ʧʝʨʚʦʡ ʧʨʦʠʟʚʦʜʥʦʡ 

ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ. 

ʄʝʪʦʜ 

ʋʛʣʳ ʥʘʢʣʦʥʘ mi ʚʦ ʚʩʝʭ ʙʘʟʦʚʳʭ ʪʦʯʢʘʭ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʦʩʝʜʥʠʤ ʪʦʯʢʘʤ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ: 

 ð ʫʛʣʳ ʥʘʢʣʦʥʘ ʣʠʥʝʡʥʦʛʦ ʠʥʪʝʨʧʦʣʷʪʦʨʘ ʤʝʞʜʫ ʪʦʯʢʦʡ i ʠ 

ʪʦʯʢʦʡ i-1, i=2,é,n 

, i=3,é,n-2 

ʆʩʦʙʳʝ ʩʣʫʯʘʠ:  

qi = qi+1, ʧʦʣʘʛʘʷ pô ( xi ) = qi = qi+1 .  

qi-1 = qi ʠ qi+1  qi+2 , ʪʘʢʞʝ yôi = qi (ʘʥʘʣʦʛʠʯʥʦ ʜʣʷ qi+1 = qi+2).  

 qi-1 = qi ʠ qi+1 = qi+2, ʧʦʣʘʛʘʷ . 
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ɼʣʷ ʠʥʜʝʢʩʦʚ 1, 2, n-1, n ʦʮʝʥʢʘ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʧʦ ʵʪʦʤʫ ʘʣʛʦʨʠʪʤʫ 

ʥʝʚʦʟʤʦʞʥʘ. 

ʀʪʘʢ, ʫ ʥʘʩ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ pi, i=1, é, n-1  

pi(xi) = yi 

pi(xi+1) = yi+1 

pió(xi) = mi 

pió(xi+1) = mi+1 

ʷʚʣʷʶʱʠʭʩʷ ʯʝʪʳʨʴʤʷ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʢʘʞʜʦʡ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ pi. 

11.4.10 LogitLog 

LogitLog ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʠʛʤʦʠʜʘʣʴʥʳʭ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ. 

LogitLog ʚʩʝʛʜʘ ʬʦʨʤʠʨʫʝʪ S-ʦʙʨʘʟʥʫʶ ʢʨʠʚʫʶ. ʕʪʦ ʢʨʠʚʘʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʚʝʨʭʥʝʤʫ ʠ ʥʠʞʥʝʤʫ ʧʨʝʜʝʣʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʟʘʚʠʩʠʤʳʤ 

ʦʙʨʘʟʦʤ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʚʠʜʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʝʜʝʣʦʚ. 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʫʩʪʘʥʦʚʠʣ ʟʜʝʩʴ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʝʜʝʣʦʚ, ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʚʩʝʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʥʝʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʪʘʢʞʝ ʚʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʘʨʘʤʝʪʨʳ A, B, C ʠ D. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ:  

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A, B, C ʠ D; 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ d; 

ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ r (ʢʦʨʨʝʣʷʮʠʷ ʜʘʥʥʳʭ ʠ 

ʧʨʠʙʣʠʞʝʥʠʷ). 

ʆʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʌʫʥʢʮʠʠ LogitLog ʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩ ʯʝʪʳʨʴʤʷ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ, ʦʪʚʝʯʘʶʱʠʭ 

ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

¶ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʜʘʥʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʠʛʤʦʠʜʘʣʴʥʳʡ ʧʨʦʮʝʩʩ; 

¶ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʢʨʠʚʘʷ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʥʘʯʝʥʠʷ 

IC-50; 

¶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʩʠʤʧʪʦʪ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʯʝʪʘ ʢʨʠʚʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʟʥʘʯʝʥʠʷ ʥʫʣʝʚʦʡ ʠ ʙʝʩʢʦʥʝʯʥʦʡ (ʥʘʩʳʱʝʥʥʦʝ ʟʥʘʯʝʥʠʝ) 

ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɽʩʣʠ ʵʪʠ ʜʚʘ ʟʥʘʯʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ, ʠʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʨʫʯʥʫʶ ʯʝʨʝʟ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ (ʤʠʥ, ʤʘʢʩ). 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʄʠʥ ʠ ʄʘʢʩ ʥʝ ʦʧʨʝʜʝʣʝʥʳ, magellan ʧʦʩʪʨʦʠʪ ʧʨʦʮʝʩʩ 

ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ. 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʇʈʀ ʅɽɺʓʇʆʃʅɽʅʀʀ ʕʊʀʍ ʊʈɽɹʆɺɸʅʀʁ ʇʈɸɺʀʃʔʅɸʗ 
ɸʇʇʈʆʂʉʀʄɸʎʀʗ ʊɸʂʆɻʆ ʊʀʇɸ ʅɽɺʆɿʄʆɾʅɸ. 
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ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʈʝʛʨʝʩʩʠʷ LogitLog ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ  

 

ʦʧʠʩʘʥʠʷ ʩʠʛʤʦʠʜʘʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʜʘʥʥʳʭ. 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 ) ( lim 
0 

x f A 
x ­ 

= 

 

 ) ( lim x f D 
x ¤ ­ 

= 

 

 

A, D ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʢʩʠʤʫʤʘ (ʠʣʠ ʥʘʦʙʦʨʦʪ, 

ʝʩʣʠ ʬʫʥʢʮʠʷ ʫʙʳʚʘʶʱʘʷ). 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʨʝʰʘʝʪʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ 

ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

 

, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ ʦʰʠʙʢʠ 

 

ʇʘʨʘʤʝʪʨʳ B, C ʥʘʭʦʜʷʪʩʷ ʠʟ k, d: 

 

ʇʘʨʘʤʝʪʨʳ A, B, C, D ʠʤʝʶʪ ʠʥʪʝʨʝʩʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. 

A = ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʥʫʣʝʚʦʡ ʜʦʟʝ (ʟʥʘʯʝʥʠʝ x) (ʧʦʤʥʷ ʦ ʪʦʤ, ʯʪʦ x=0 ʥʝ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʛʨʘʬʠʢʘʭ) 

D = ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʙʝʩʢʦʥʝʯʥʦ ʚʳʩʦʢʦʡ ʜʦʟʝ 

C = ʪʦʯʢʘ ʩʠʤʤʝʪʨʠʠ ʢʨʠʚʦʡ (IC50); ʥʠʞʝ ʵʪʦʡ ʪʦʯʢʠ ʢʨʠʚʘʷ ʠʤʝʝʪ 

ʟʝʨʢʘʣʴʥʳʡ ʚʠʜ 

B = ʤʝʨʘ ʢʨʫʪʠʟʥʳ ʢʨʠʚʦʡ ʚ ʪʦʯʢʝ ʧʝʨʝʛʠʙʘ; ʬʘʢʪʠʯʝʩʢʠ ʵʪʦ (ʚ ʛʨʘʥʠʮʘʭ 

ʚʦʟʤʦʞʥʦʡ ʩʤʝʥʳ ʟʥʘʢʘ) ʥʘʢʣʦʥ ʢʨʠʚʦʡ, ʟʘʧʠʩʘʥʥʳʡ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ 

ʬʦʨʤʝ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʢʨʠʚʘʷ ʷʚʣʷʝʪʩʷ ʚʩʝʛʜʘ ʫʙʳʚʘʶʱʝʡ (ʝʩʣʠ A>D) ʠʣʠ 

ʚʦʟʨʘʩʪʘʶʱʝʡ (ʝʩʣʠ A<D). 
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11.4.11  ʏʝʪʳʨʝ ʧʘʨʘʤʝʪʨʘ 

ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ ʯʝʪʳʨʝʤ ʧʘʨʘʤʝʪʨʘʤ ʪʨʝʙʫʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭ ʞʝ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʘʟʦʚʳʤ ʪʦʯʢʘʤ, ʢʘʢ ʠ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ LogitLog. 

ʂʦʥʝʯʥʘʷ ʢʨʠʚʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʅʝʣʜʝʨʘ ð ʄʠʜʘ. 

ʊʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʠʥʪʝʨʚʘʣʘ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ ʯʝʪʳʨʝʤ 

ʧʘʨʘʤʝʪʨʘʤ ʪʨʝʙʫʝʪʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ LogitLog, 

ʬʦʨʤʠʨʫʝʪʩʷ S-ʦʙʨʘʟʥʘʷ ʢʨʠʚʘʷ. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʪʘʢʞʝ ʚʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ. ʇʘʨʘʤʝʪʨʳ A, B, C ʠ D ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʚʩʝʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ 

ʥʝʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ:  

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A, B, C ʠ D; 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ d; 

ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ r (ʢʦʨʨʝʣʷʮʠʷ ʜʘʥʥʳʭ ʠ 

ʧʨʠʙʣʠʞʝʥʠʷ). 

ʆʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʤ. ʨʘʟʜʝʣ 11.4 ʊʠʧʳ ʘʥʘʣʠʟʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ï LogitLog ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʌʫʥʢʮʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ: 

 

ʄʝʪʦʜ 

ʉʥʘʯʘʣʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ LogitLog. 

ʇʘʨʘʤʝʪʨʳ A, B, C, D ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʅʝʣʜʝʨʘ ð 

ʄʠʜʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ ʪʦʣʴʢʦ ʚʳʯʠʩʣʝʥʠʝ ʬʫʥʢʮʠʠ, ʘ ʥʝ ʝʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ. 

ɸʣʛʦʨʠʪʤ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʦʯʥʦʩʪʠ 0,001 (ʫʩʧʝʭ) ʠʣʠ 

ʧʨʝʚʳʰʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 10 000 ʠʪʝʨʘʮʠʡ (ʥʝʫʜʘʯʘ) ʧʨʝʞʜʝ 

ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ. 

ɹʠʙʣʠʦʛʨʘʬʠʷ 

Nelder, J.A. ʠ Mead, R. 1965, Computer Journal, vol. 7, ʩʪʨ. 308-313 
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11.4.12 ʄʝʪʦʜ ʄʘʨʢʚʘʨʜʪʘ ʩ ʯʝʪʳʨʴʤʷ ʧʘʨʘʤʝʪʨʘʤʠ 

ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ ʯʝʪʳʨʝʤ ʧʘʨʘʤʝʪʨʘʤ ʪʨʝʙʫʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭ ʞʝ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʘʟʦʚʳʤ ʪʦʯʢʘʤ, ʢʘʢ ʠ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ LogitLog. 

ʂʦʥʝʯʥʘʷ ʢʨʠʚʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʃʝʚʝʥʙʝʨʛʘ ð 

ʄʘʨʢʚʘʨʜʪʘ. ʊʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʠʥʪʝʨʚʘʣʘ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʪʦʜʘ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ ʯʝʪʳʨʝʤ ʧʘʨʘʤʝʪʨʘʤ ʪʨʝʙʫʝʪʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ 

ʚʨʝʤʝʥʠ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ LogitLog, ʬʦʨʤʠʨʫʝʪʩʷ S-ʦʙʨʘʟʥʘʷ ʢʨʠʚʘʷ. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʪʘʢʞʝ ʚʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʘʨʘʤʝʪʨʳ A, B, C ʠ D. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʚʩʝʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʢ ʥʝʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ:  

¶ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A, B, C ʠ D; 

¶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ d; 

¶ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ r (ʢʦʨʨʝʣʷʮʠʷ ʜʘʥʥʳʭ ʠ 

ʧʨʠʙʣʠʞʝʥʠʷ) 

ʆʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʤ. ʨʘʟʜʝʣ 11.4 ʊʠʧʳ ʘʥʘʣʠʟʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ï LogitLog ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʌʫʥʢʮʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ: 

 

ʄʝʪʦʜ 

ʉʥʘʯʘʣʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ LogitLog. 

ʇʘʨʘʤʝʪʨʳ A, B, C, D ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʧʦ ʘʣʛʦʨʠʪʤʫ ʃʝʚʝʥʙʝʨʛʘ ð 

ʄʘʨʢʚʘʨʜʪʘ , ʠʪʝʨʘʮʠʦʥʥʦʤʫ ʤʝʪʦʜʫ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ 

ʬʫʥʢʮʠʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʚʠʜʝ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʥʝʣʠʥʝʡʥʳʭ ʬʫʥʢʮʠʡ.  

ɸʣʛʦʨʠʪʤ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʦʯʥʦʩʪʠ 1E-7 (FLT_EPSILON) 

(ʫʩʧʝʭ) ʠʣʠ ʧʨʝʚʳʰʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 30 000 ʠʪʝʨʘʮʠʡ 

(ʥʝʫʜʘʯʘ) ʧʨʝʞʜʝ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ. 

11.4.13 ʄʝʪʦʜ ʄʘʨʢʚʘʨʜʪʘ ʩ ʧʷʪʴʶ ʧʘʨʘʤʝʪʨʘʤʠ 

ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ ʧʷʪʠ ʧʘʨʘʤʝʪʨʘʤ ʚ ʦʩʥʦʚʥʦʤ ʪʨʝʙʫʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ 

ʪʝʭ ʞʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʘʟʦʚʳʤ ʪʦʯʢʘʤ, ʢʘʢ ʠ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ LogitLog. 

ʆʜʥʘʢʦ ʩʠʛʤʦʠʜʘʣʴʥʘʷ ʢʨʠʚʘʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ. 

ʂʦʥʝʯʥʘʷ ʢʨʠʚʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʃʝʚʝʥʙʝʨʛʘ ð 

ʄʘʨʢʚʘʨʜʪʘ. ʊʦʯʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʠʥʪʝʨʚʘʣʘ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʪʦʜʘ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ ʧʷʪʠ ʧʘʨʘʤʝʪʨʘʤ ʪʨʝʙʫʝʪʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ. 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ LogitLog, ʬʦʨʤʠʨʫʝʪʩʷ S-ʦʙʨʘʟʥʘʷ ʢʨʠʚʘʷ. 

ɼʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʧʷʪʠ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 
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11.  ɺʳʯʠʩʣʝʥʠʷ  
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ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʪʘʢʞʝ ʚʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ. ʇʘʨʘʤʝʪʨʳ A, B, C, D ʠ E ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʚʩʝʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ 

ʥʝʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʙʘʟʦʚʳʭ ʪʦʯʝʢ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ:  

¶ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ A, B, C, D ʠ E; 

¶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ d; 

¶ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ r (ʢʦʨʨʝʣʷʮʠʷ ʜʘʥʥʳʭ ʠ 

ʧʨʠʙʣʠʞʝʥʠʷ) 

ʆʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʤ. ʨʘʟʜʝʣ 11.4 ʊʠʧʳ ʘʥʘʣʠʟʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ ï LogitLog ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʌʫʥʢʮʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ: 
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ʄʝʪʦʜ 

ʇʘʨʘʤʝʪʨʳ A, B, C, D, E ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʧʦ ʘʣʛʦʨʠʪʤʫ ʃʝʚʝʥʙʝʨʛʘ ð 

ʄʘʨʢʚʘʨʜʪʘ, ʠʪʝʨʘʮʠʦʥʥʦʤʫ ʤʝʪʦʜʫ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ 

ʬʫʥʢʮʠʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʚʠʜʝ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʥʝʣʠʥʝʡʥʳʭ ʬʫʥʢʮʠʡ.  

ɸʣʛʦʨʠʪʤ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʦʯʥʦʩʪʠ 1E-7 (FLT_EPSILON) 

(ʫʩʧʝʭ) ʠʣʠ ʧʨʝʚʳʰʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 30000 ʠʪʝʨʘʮʠʡ 

(ʥʝʫʜʘʯʘ) ʧʨʝʞʜʝ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ. 

11.4.14 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʧʨʠʙʣʠʞʝʥʠʡ 
ʄʘʨʢʚʘʨʜʪʘ ʩ ʯʝʪʳʨʴʤʷ ʠʣʠ ʧʷʪʴʶ ʧʘʨʘʤʝʪʨʘʤʠ ʠ 
ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʣʠʷʝʪ ʥʘ ʩʪʘʥʜʘʨʪʥʳʡ ʘʣʛʦʨʠʪʤ 

ʦʧʪʠʤʠʟʘʮʠʠ. 

ɸʣʛʦʨʠʪʤ ʥʘʮʝʣʝʥ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʚʟʚʝʰʝʥʥʦʡ ʩʫʤʤʳ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ. 

ɺʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 1 ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʚʟʚʝʰʠʚʘʥʠʷ.  

ɺʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʙʦʣʴʰʝ 1 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʘʷ ʪʦʯʢʘ ʠʤʝʝʪ 

ʧʦʚʳʰʝʥʥʳʡ ʧʨʠʦʨʠʪʝʪ ʚ ʢʦʥʝʯʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ. 

ɺʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʥʴʰʝ 1 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʘʷ ʪʦʯʢʘ ʫʯʠʪʳʚʘʝʪʩʷ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ɺɽʉʆɺʓɽ ʂʆʕʌʌʀʎʀɽʅʊʓ ʉʃɽɼʋɽʊ ʀʉʇʆʃʔɿʆɺɸʊʔ ʊʆʃʔʂʆ 
ɽʉʃʀ ʀʄɽʖʊʉʗ ʉɽʈʔɽɿʅʓɽ ʉʊɸʊʀʉʊʀʏɽʉʂʀɽ 
ɼʆʂɸɿɸʊɽʃʔʉʊɺɸ ʉʆʆʊɺɽʊʉʊɺʀʗ ɼʃʗ ʕʊʆʁ ʎɽʃʀ 

ʉʆɹʈɸʅʅʓʍ ɼɸʅʅʓʍ ʀ ɸʃɻʆʈʀʊʄɸ. 



 11.  ɺʳʯʠʩʣʝʥʠʷ  
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ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 
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ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʠʩʧʝʨʩʠʠ: 

ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʯʠʩʣʷʶʪʩʷ ʢʘʢ 1/SD2, ʛʜʝ SD ð 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʚʪʦʨʝʥʠʡ ʬʘʢʪʠʯʝʩʢʦʡ ʙʘʟʦʚʦʡ ʪʦʯʢʠ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢ ʜʘʥʥʳʤ ʩ ʚʳʩʦʢʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʜʠʩʧʝʨʩʠʝʡ 

ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʤʝʥʴʰʠʡ ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʯʝʤ ʢ ʜʘʥʥʳʤ ʩ ʥʠʟʢʦʡ 

ʩʪʘʥʜʘʨʪʥʦʡ ʜʠʩʧʝʨʩʠʝʡ. 

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺɽʉʆɺʓʍ ʂʆʕʌʌʀʎʀɽʅʊʆɺ ʅɸ ʆʉʅʆɺɽ 
ɼʀʉʇɽʈʉʀʀ ʆʇɸʉʅʆ ʇʈʀ ʄɸʃʆʄ ʂʆʃʀʏɽʉʊɺɽ ʇʆɺʊʆʈɽʅʀʁ, 
ʇʆʉʂʆʃʔʂʋ ʉʊɸʅɼɸʈʊʅʆɽ ʆʊʂʃʆʅɽʅʀɽ ɹʋɼɽʊ ʀʄɽʊʔ 

ɹʆʃʔʐʋʖ ʉʃʋʏɸʁʅʋʖ ʉʆʉʊɸɺʃʗʖʑʋʖ, ʂʆʊʆʈɸʗ ʉʀʃʔʅʆ 
ʇʆɺʃʀʗɽʊ ʅɸ ɸʃɻʆʈʀʊʄ ʆʇʊʀʄʀɿɸʎʀʀ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ: 

ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʯʠʩʣʷʶʪʩʷ ʢʘʢ 1/Y2, ʛʜʝ Y ð 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʙʘʟʦʚʦʡ ʪʦʯʢʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʘʢʦʡ 

ʘʣʛʦʨʠʪʤ ʤʠʥʠʤʠʟʠʨʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʜʘʥʥʳʭ ʜʦ ʢʨʠʚʦʡ. 

11.5 ʈʘʩʯʝʪ ʩʝʨʠʡ ʨʘʟʚʝʜʝʥʠʡ 

11.5.1 ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʨʠʡ ʨʘʟʚʝʜʝʥʠʡ 

ʏʪʦʙʳ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ magellan ʤʦʛʣʦ ʦʙʥʘʨʫʞʠʪʴ ʩʝʨʠʠ 

ʨʘʟʚʝʜʝʥʠʡ ʥʘ ʩʭʝʤʝ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: 

¶ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʝʥʠʡ ʦʙʨʘʟʮʘ(ʦʚ); 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ ʩʪʝʧʝʥʝʡ ʨʘʟʚʝʜʝʥʠʷ ʜʣʷ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʦʚʪʦʨʝʥʠʡ ʦʙʨʘʟʮʘ. 

magellan ʧʨʦʚʝʨʷʝʪ ʚʩʶ ʩʭʝʤʫ ʠ ʚʳʙʠʨʘʝʪ ʚʩʝ ʥʘʡʜʝʥʥʳʝ ʩʝʨʠʠ 

ʨʘʟʚʝʜʝʥʠʡ. 

11.5.2 ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʢʨʠʚʦʡ 

ʇʘʨʘʤʝʪʨʳ ʢʨʠʚʦʡ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʦʙʥʘʨʫʞʝʥʥʦʡ ʩʝʨʠʠ 

ʨʘʟʚʝʜʝʥʠʡ ʧʦ ʘʣʛʦʨʠʪʤʫ ʄʘʨʢʚʘʨʜʪʘ ʩ ʯʝʪʳʨʴʤʷ ʧʘʨʘʤʝʪʨʘʤʠ. ɺ ʩʣʫʯʘʝ 

ʥʝʫʜʘʯʠ ʨʘʩʯʝʪ ʧʦʚʪʦʨʷʝʪʩʷ ʧʦ ʘʣʛʦʨʠʪʤʫ ʯʝʪʳʨʝ ʧʘʨʘʤʝʪʨʘ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʘʣʛʦʨʠʪʤʘʭ 

ʩʤ. ʨʘʟʜʝʣ 11.4 ʊʠʧʳ ʘʥʘʣʠʟʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʨʠʚʳʭ. 
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11.5.3 ʈʘʩʯʝʪ ʟʥʘʯʝʥʠʡ IC 

ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʫʶ (Iʤʘʢʩ) ʠ ʤʠʥʠʤʘʣʴʥʫʶ (Iʤʠʥ) 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʞʜʦʡ ʩʝʨʠʠ ʨʘʟʚʝʜʝʥʠʡ.  

ʈʘʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ IC 

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ 0 % ʫʩʪʘʥʦʚʣʝʥʘ çʠʥʪʝʥʩʠʚʥʦʩʪʴ 0è 

max*
0.100

I
ICx

I IC =

 

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ 0 % ʫʩʪʘʥʦʚʣʝʥʘ çʄʠʥ. ʠʥʪʝʥʩ. ʩʝʨʠʠ ʨʘʟʚʝʜè 

0.100

*)( minmax
min

ICxII
II IC

-
+=

 

ʈʘʩʯʝʪ ʨʘʟʚʝʜʝʥʠʷ ʧʨʠ ICx 

ʀʩʧʦʣʴʟʫʷ ʧʘʨʘʤʝʪʨʳ ʢʨʠʚʦʡ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʰʘʛʝ 12.6.2, ʠ ʚʳʯʠʩʣʝʥʥʫʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ IC, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʥʝʯʥʦʝ ʨʘʟʚʝʜʝʥʠʝ. 
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12. ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ 

12.1 ʇʨʠʤʝʨ ʩ ʧʦʰʘʛʦʚʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ: ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 
ʘʥʘʣʠʟ ELISA  

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʚ magellan ʤʝʪʦʜʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʰʘʛʦʚʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ. ʉʣʝʜʫʷ ʠʥʩʪʨʫʢʮʠʷʤ 

ʠʟ ʦʧʠʩʘʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʘ, ʚʳ ʥʘʫʯʠʪʝʩʴ ʦʧʨʝʜʝʣʷʪʴ ʦʮʝʥʢʠ ʚ 

magellan. 

ɺʳʙʨʘʥʥʳʡ ʤʝʪʦʜ ʩʦʟʜʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʘ Sunrise ʚ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ, ʦʜʥʘʢʦ ʤʝʪʦʜʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʠ ʩ ʜʨʫʛʠʤʠ 

ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ Tecan, ʩʧʦʩʦʙʥʳʤʠ ʠʟʤʝʨʷʪʴ ʦʧʪʠʯʝʩʢʫʶ 

ʧʣʦʪʥʦʩʪʴ. 

12.1.1 ʆʧʠʩʘʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʘ 

ɺ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʦʧʠʩʘʥʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʘ, 

ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʄ, ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʪʝʣ ʠ ʘʥʘʣʠʟʘ ELISA, ʧʨʠʚʝʜʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʢʮʠʠ: ʉʭʝʤʘ ʧʣʘʥʰʝʪʘ 

 1 2 3 4 5 6 7 8 9 10 11 12 

A BLK C3 S1          

B NC C4 S2          

C NC C4 S2          

D C1 C5 S3          

E C1 C5 S3          

F C2 C6 é          

G C2 C6 é          

H C3 S1           

BLK = ʙʣʘʥʢ, NC = ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ, C1 ï C6 = 

ʩʪʘʥʜʘʨʪʳ (ʢʘʣʠʙʨʘʪʦʨʳ), 

S1 ï Sé = ʦʙʨʘʟʮʳ 

ʀʟʤʝʨʝʥʠʝ ʠ ʦʮʝʥʢʘ 

ʀʟʤʝʨʴʪʝ ʧʣʘʥʰʝʪ, ʠʩʧʦʣʴʟʫʷ ʜʣʠʥʫ ʚʦʣʥʳ 492 ʥʤ ʠ ʦʧʦʨʥʫʶ ʜʣʠʥʫ ʚʦʣʥʳ 

620 ʥʤ. 

ɺ ʧʦʟʠʮʠʠ ʣʫʥʢʠ A1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʣʘʥʢ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʩʪʘʥʜʘʨʪʦʚ (ʢʘʣʠʙʨʘʪʦʨʦʚ): 

ʉʪʘʥʜʘʨʪ 1  5 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 2  10 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 3  20 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 4  40 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 5  80 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 6  160 ʋɽ/ʤʣ 
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ʇʦʩʣʝ ʫʯʝʪʘ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ (492ï620 OD) ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʧʦʣʫʯʝʥʥʳʝ 

ʪʦʯʢʠ ʣʠʥʠʷ ʨʝʛʨʝʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ: 

IgM < 18 ʋɽ/ʤʣ  ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

18 ʋɽ/ʤʣ <= IgM < 22 ʋɽ/ʤʣ  ʇʨʦʤʝʞʫʪʦʯʥʳʡ 

IgM >= 22 ʋɽ/ʤʣ  ʇʦʣʦʞʠʪʝʣʴʥʳʡ 

ɺʳʯʠʩʣʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʄ (IgM) ʦʙʦʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʢʦʥʪʨʦʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʝʝ 8 ʋɽ/ʤʣ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʠʟʤʝʨʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʝʪʩʷ ʬʘʡʣ ʜʘʥʥʳʭ 

(ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ) ʠ ʩʦʟʜʘʝʪʩʷ ʦʪʯʝʪ, ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʞʘʶʪʩʷ 

ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ, ʩʭʝʤʘ ʧʣʘʥʰʝʪʘ, ʟʥʘʯʝʥʠʷ ʜʣʷ ʫʯʝʪʘ ʥʫʣʝʚʦʛʦ 

ʫʨʦʚʥʷ, ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʄ, 

ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʭʝʤʘ ʧʣʘʥʰʝʪʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʭʨʘʥʷʶʪʩʷ ʪʘʢʞʝ 

ʚ ʚʠʜʝ ʬʘʡʣʘ ASCII. 

12.1.2 ʉʦʟʜʘʥʠʝ ʤʝʪʦʜʘ 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʧʠʩʦʢ ʤʘʩʪʝʨʦʚ ʚʳʙʝʨʠʪʝ ʉʦʟʜʘʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʤʝʪʦʜʘ ʠ ʥʘʞʤʠʪʝ OK. ʅʘʞʤʠʪʝ ʩʪʨʝʣʢʫ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘ ʩʪʨʘʥʠʮʝ ɼʦʙʨʦ 

ʧʦʞʘʣʦʚʘʪʴ! ʤʘʩʪʝʨʘ ʉʦʟʜʘʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʝʪʦʜʘ. ʆʪʢʨʦʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʬʘʡʣʘ. ɺʳʙʝʨʠʪʝ ʉʦʟʜʘʪʴ. 

ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ 

ʅʘʞʤʠʪʝ ɼʘʣʝʝ, ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨ ʠʟʤʝʨʝʥʠʷ. 

 

ɺʳʙʝʨʠʪʝ ʀʟʤʝʨʝʥʠʝ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʘʨʘʤʝʪʨʳ 

ʠʟʤʝʨʝʥʠʷ. ʆʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ: 
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ʅʘ ʚʢʣʘʜʢʝ ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʚʳʙʝʨʠʪʝ ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ. 

ʅʘ ʚʢʣʘʜʢʝ ɼʣʠʥʳ ʚʦʣʥ ʚʳʙʝʨʠʪʝ 492 ʥʤ ʜʣʷ ʧʘʨʘʤʝʪʨʘ ɼʣʠʥʘ ʚʦʣʥʳ 

ʠʟʤʝʨʝʥʠʷ ʠ 620 ʥʤ ʜʣʷ ʧʘʨʘʤʝʪʨʘ ʈʝʬʝʨʝʥʩʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ.  

ʅʘʞʤʠʪʝ OK ʜʣʷ ʚʦʟʚʨʘʪʘ ʚ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨ ʠʟʤʝʨʝʥʠʷ.  

ʅʘʞʤʠʪʝ ɿʘʜʘʡʪʝ ʦʮʝʥʢʫ, ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʉʭʝʤʘ ʧʣʘʥʰʝʪʘ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʩʭʝʤʳ 

ʆʧʨʝʜʝʣʠʪʝ ʩʭʝʤʫ ʧʣʘʥʰʝʪʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʥʘ 

ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʵʢʨʘʥʘ. 

ɺ ʛʨʫʧʧʝ ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʚʳʙʝʨʠʪʝ BL (ʙʣʘʥʢ). 

ɺ ʛʨʫʧʧʝ ʕʢʩʧ. ʛʨʫʧʧʘ  ʦʩʪʘʝʪʩʷ ʯʠʩʣʦ 1. 

ɺ ʛʨʫʧʧʝ ʇʦʚʪʦʨʝʥʠʷ ʚʳʙʝʨʠʪʝ ɺʩʝ. 

 

ʑʝʣʢʥʠʪʝ ʧʦ ʣʫʥʢʝ A1. ʈʘʤʢʘ ʣʫʥʢʠ ʩʪʘʥʝʪ ʢʨʘʩʥʦʡ. 

ʅʘʞʤʠʪʝ ɺʳʙʦʨ ʟʘʛʨʫʟʢʠ. ʃʫʥʢʘ ʧʦʤʝʯʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʚʳʙʨʘʥʥʦʛʦ 

ʪʠʧʘ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ʆʪʜʝʣʴʥʫʶ ʣʫʥʢʫ ʤʦʞʥʦ ʪʘʢʞʝ ʟʘʧʦʣʥʠʪʴ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʧʦ 

ʥʝʡ. 

ʊʝʧʝʨʴ ʚʳʙʝʨʠʪʝ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: 

ɺ ʛʨʫʧʧʝ ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʚʳʙʝʨʠʪʝ NC (ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ). 

ɺ ʛʨʫʧʧʝ ʕʢʩʧ. ʛʨʫʧʧʘ ʦʩʪʘʝʪʩʷ ʯʠʩʣʦ 1. 

ɺ ʛʨʫʧʧʝ ʇʦʚʪʦʨʝʥʠʷ ʚʳʙʨʘʥʦ ɺʩʝ. 

ʑʝʣʢʥʠʪʝ ʧʦ ʣʫʥʢʝ B1 ʠ ʧʝʨʝʪʘʱʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ C1. ɺʦʢʨʫʛ ʣʫʥʦʢ B1 ʠ 

C1 ʦʪʦʙʨʘʟʠʪʩʷ ʢʨʘʩʥʘʷ ʨʘʤʢʘ.  

ʅʘʞʤʠʪʝ ɺʳʙʦʨ ʟʘʛʨʫʟʢʠ. ʃʫʥʢʠ ʧʦʤʝʯʘʶʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ. 

ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʢʘʣʠʙʨʘʪʦʨʳ (ʩʪʘʥʜʘʨʪʳ) ʣʫʥʢʘʤ ʩ D1 ʧʦ G2. 

ɺʳʙʝʨʠʪʝ ʚ ʛʨʫʧʧʝ ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ɺ ʛʨʫʧʧʝ ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʚʳʙʝʨʠʪʝ ST (ʩʪʘʥʜʘʨʪ). 

ɺ ʛʨʫʧʧʝ ʕʢʩʧ. ʛʨʫʧʧʘ  ʦʩʪʘʝʪʩʷ ʯʠʩʣʦ 1. 

ɺ ʛʨʫʧʧʝ ʇʦʚʪʦʨʝʥʠʷ ʚʳʙʝʨʠʪʝ ʤʝʞʜʫ ɿʘʢ. ʥʦʤʝʨ ʠ ɺʩʝ: 
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ɿʘʢ. ʥʦʤʝʨ  

ɼʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʜʣʷ ʩʪʘʥʜʘʨʪʦʚ ʠ ʦʙʨʘʟʮʦʚ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʢ ʥʠʤ 

ʧʨʠʤʝʥʠʤ ʠʜʝʥʪ. ʥʦʤʝʨ. 

ɽʩʣʠ ʢʥʦʧʢʘ ɿʘʢ. ʥʦʤʝʨ ʘʢʪʠʚʥʘ, ʚ ʝʝ ʧʦʣʝ ʤʦʞʥʦ ʚʚʝʩʪʠ ʯʠʩʣʦ. ɼʘʥʥʦʝ 

ʯʠʩʣʦ ʦʧʨʝʜʝʣʷʝʪ, ʩʢʦʣʴʢʦ ʧʦʚʪʦʨʝʥʠʡ ʙʫʜʝʪ ʠʤʝʪʴ ʜʘʥʥʳʡ ʤʝʪʦʜ. 

ɺʚʝʜʝʥʥʦʝ ʯʠʩʣʦ ʧʦʚʪʦʨʝʥʠʡ ʜʝʡʩʪʚʫʝʪ ʚ ʚʳʙʨʘʥʥʳʭ ʣʫʥʢʘʭ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʩʝʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʠʩʣʦ ʚʳʙʨʘʥʥʳʭ ʣʫʥʦʢ ʜʦʣʞʥʦ 

ʙʳʪʴ ʢʨʘʪʥʦ ʚʚʝʜʝʥʥʦʤʫ ʯʠʩʣʫ ʧʦʚʪʦʨʝʥʠʡ. 

ɺʩʝ 

ɺʩʝ ʚʳʙʨʘʥʥʳʝ ʣʫʥʢʠ ʟʘʜʘʶʪʩʷ ʢʘʢ ʧʦʚʪʦʨʝʥʠʷ. ɽʩʣʠ ʜʣʷ ʚʳʜʝʣʝʥʥʳʭ 

ʣʫʥʦʢ ʚʳʙʨʘʥ ʩʫʱʝʩʪʚʫʶʱʠʡ ʠʜʝʥʪ. ʥʦʤʝʨ, ʦʥʠ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʚʪʦʨʝʥʠʡ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʦʚʪʦʨʝʥʠʷʤ. ɺʳʜʝʣʝʥʥʳʝ ʣʫʥʢʠ ʩ 

ʣʶʙʳʤʠ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʪʘʢʞʝ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʝʥʠʡ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʦʚʪʦʨʝʥʠʷʤ. 

ɼʚʝ ʢʥʦʧʢʠ ʩʦ ʩʪʨʝʣʢʘʤʠ  ʟʘʜʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʫʤʝʨʘʮʠʠ 

ʧʦʚʪʦʨʝʥʠʡ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦʝ).  

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʚʳʙʝʨʠʪʝ ɿʘʢ. ʥʦʤʝʨ ʠ 2. 

ɺ ʧʦʣʝ ʀʜʝʥʪ. ˉ. ʠ ʛʨʫʧʧʝ ʇʦʚʪʦʨʝʥʠʷ ʚʳʙʝʨʠʪʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʪʨʝʣʢʠ. 

ɿʘʪʝʤ ʚʳʙʝʨʠʪʝ ʣʫʥʢʠ D1ïG2 ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɺʳʙʦʨ ʟʘʛʨʫʟʢʠ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺʳʙʦʨ ʣʫʥʦʢ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʱʝʣʢʥʠʪʝ ʧʦ 

ʣʫʥʢʝ D1 ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʢʥʦʧʢʠ ʤʳʰʠ, ʧʝʨʝʚʝʜʠʪʝ ʫʢʘʟʘʪʝʣʴ ʢ H1. 

ɿʘʪʝʤ, ʫʜʝʨʞʠʚʘʷ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ Ctrl, ʧʝʨʝʪʘʱʠʪʝ ʫʢʘʟʘʪʝʣʴ 

ʦʪ A2 ʢ G2. 

ʆʪʢʨʳʚʘʝʪʩʷ ʉʭʝʤʘ ʧʣʘʥʰʝʪʘ: 

 

ʅʘʞʤʠʪʝ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʥʦʧʢʫ ɺʳʙʨʘʪʴ ʚʩʝ ʥʝʠʩʧʦʣʴʟ ʜʣʷ 

ʚʳʙʦʨʘ ʚʩʝʭ ʧʫʩʪʳʭ ʣʫʥʦʢ ʧʣʘʥʰʝʪʘ. ɿʘʪʝʤ, ʫʜʝʨʞʠʚʘʷ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ 

Ctrl, ʱʝʣʢʥʠʪʝ ʧʦ ʣʫʥʢʝ H12, ʯʪʦʙʳ ʦʥʘ ʦʩʪʘʚʘʣʘʩʴ ʧʫʩʪʦʡ ʠ ʥʝʧʦʤʝʯʝʥʥʦʡ. 



12.  ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ  

222 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 2023-07 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʅʘʟʥʘʯʝʥʠʝ ʣʫʥʢʠ ʚʳʙʝʨʠʪʝ SM (ʦʙʨʘʟʝʮ) ʚ ʛʨʫʧʧʝ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ. 

ɺ ʛʨʫʧʧʝ ʕʢʩʧ. ʛʨʫʧʧʘ ʦʩʪʘʝʪʩʷ ʯʠʩʣʦ 1. 

ɺ ʛʨʫʧʧʝ ʇʦʚʪʦʨʝʥʠʷ ʚʳʙʝʨʠʪʝ ɿʘʢ. ʥʦʤʝʨ ʠ 2. 

ɺ ʧʦʣʝ ʀʜʝʥʪ. ˉ. ʦʩʪʘʚʴʪʝ ʯʠʩʣʦ 1, ʘ ʚ ʛʨʫʧʧʝ ʇʦʚʪʦʨʝʥʠʷ ʚʳʙʝʨʠʪʝ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʪʨʝʣʢʠ. ʅʘʞʤʠʪʝ ɺʳʙʦʨ ʟʘʛʨʫʟʢʠ. ʇʨʦʮʝʜʫʨʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʝʤʳ ʧʣʘʥʰʝʪʘ ʟʘʚʝʨʰʝʥʘ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ɺʳʙʝʨʠʪʝ ʚ ʛʨʫʧʧʝ ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ 

ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʦʢʥʘ ʧʫʥʢʪ ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝé, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʫʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. 

 

ʆʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʟʘʧʨʦʩʦʤ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʯʝʪʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. ʅʘʞʤʠʪʝ ɼʘ. 

ɺʳʙʝʨʠʪʝ ʈʘʟʥʦʩʪʥʳʝ ʜʘʥʥʳʝ ʚ ʦʢʥʝ ɺʭʦʜ. ʜʘʥʥʳʝ. ʇʦ ʫʤʦʣʯʘʥʠʶ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʧʨʠʩʚʦʝʥʦ ʠʤʷ Transformation1 (ʩʤ. ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ). 

ɽʩʣʠ ʨʘʥʝʝ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʚʳʙʦʨ ʦʧʨʝʜʝʣʝʥʠʷ ʫʯʝʪʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ, 

ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʜʘʝʪ ʠʤʷ ʋʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. 

ɺ ʦʢʥʝ ʌʦʨʤʫʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ x-BL1 ʜʘʥʥʦʛʦ ʫʯʝʪʘ 

ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ, ʛʜʝ çxè ʦʟʥʘʯʘʝʪ ʪʝʢʫʱʝʝ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʣʫʥʢʠ, ʘ 

«BL1» ð ʩʨʝʜʥʝʝ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ 1 ʟʥʘʯʝʥʠʝ ʜʣʷ ʣʫʥʦʢ ʩ 

ʙʣʘʥʢʘʤʠ.  

ʊʝʧʝʨʴ ʚʳʙʝʨʠʪʝ ʚʝʩʴ ʧʣʘʥʰʝʪ ʥʘʞʘʪʠʝʤ ʟʥʘʯʢʘ  ʚ ʝʛʦ ʚʝʨʭʥʝʤ ʣʝʚʦʤ 

ʫʛʣʫ ʠ ʟʘʪʝʤ ʟʝʣʝʥʫʶ ʛʘʣʦʯʢʫ ʨʷʜʦʤ ʩ ʦʢʥʦʤ ʬʦʨʤʫʣʳ, ʯʪʦʙʳ ʥʘʟʥʘʯʠʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʫʥʢʘʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʥʘʟʥʘʯʝʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʤ. ʨʘʟʜʝʣ 

4.3.5ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ: ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 
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ɺ ʢʘʞʜʦʡ ʣʫʥʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʥʘ ʧʨʠʤʝʨʝ ʣʫʥʢʠ A5, ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ. 

SM1_9 ʆʙʨʘʟʝʮ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ 1, 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʨʘʟʮʘ 4. 

2/2 ʅʦʤʝʨ ʧʦʚʪʦʨʝʥʠʷ ï 2, ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʚʪʦʨʝʥʠʡ ï 2. 

x-BL1 ʠʣʠ 

1,000 

ʅʘʟʥʘʯʝʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ x-BL1 (ʝʩʣʠ ʚʳʜʝʣʝʥʦ 

çʇʨʝʦʙʨʘʟʦʚʘʥʠʝè) ʠʣʠ ʉʪʝʧʝʥʴ ʨʘʟʚʝʜʝʥʠʷ 1 (ʝʩʣʠ 

ʚʳʜʝʣʝʥʦ çʂʦʥʮ.-, ʈʘʟʚ.-, ʕʪʘʣʦʥ.-ʟʥʘʯʝʥʠʷè). 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʟʚʝʜʝʥʠʷ ʠ ʵʪʘʣʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʅʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʛʨʫʧʧʝ ʉʭʝʤʘ ʤʝʪʦʜʘ ʚʳʙʝʨʠʪʝ ʂʦʥʮ.-, ʈʘʟʚ.-, 

ʕʪʘʣʦʥ.-ʟʥʘʯʝʥʠʷ, ʯʪʦʙʳ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʥʦ ʦʧʠʩʘʥʠʶ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʘ. 

ʉʪʘʥʜʘʨʪ 1  5 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 2  10 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 3  20 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 4  40 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 5  80 ʋɽ/ʤʣ 

ʉʪʘʥʜʘʨʪ 6  160 ʋɽ/ʤʣ 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚ ʩʧʠʩʢʝ ɺʳʙʦʨ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ST.  

ɺ ʩʧʠʩʢʝ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʩʪʘʥʜʘʨʪʦʚ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 1. ɺ ʩʪʦʣʙʮʝ ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʪʨʦʢʠ  ST1_1 

ʚʚʝʜʠʪʝ ʯʠʩʣʦ 5, ʘ ʚ ʦʢʥʝ ɽʜʠʥʠʮʘ ʚʚʝʜʠʪʝ çʋɽ/ʤʣè. ɺ ʩʪʦʣʙʮʝ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʪʨʦʢʠ ST1_2 ʚʚʝʜʠʪʝ ʯʠʩʣʦ 10. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝ ʩʪʘʥʜʘʨʪʳ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʩʪʘʥʜʘʨʪʦʚ ST1_3 ð ST1_6. 

ʆʪʦʙʨʘʞʘʝʪʩʷ ʵʢʨʘʥ ʩʦ ʩʭʝʤʦʡ ʧʣʘʥʰʝʪʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʡ: 

 

ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ 

ʅʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʱʝʣʢʥʠʪʝ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʚ ʧʫʥʢʪʝ 

ʂʦʥʮʝʥʪʨʘʮʠʠ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʭʦʜʷʱʫʶ ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ. 
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ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʪʘ.  

ʇʦʩʣʝ ʫʯʝʪʘ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ (492ï620 OD) ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʧʦʣʫʯʝʥʥʳʝ 

ʪʦʯʢʠ ʣʠʥʠʷ ʨʝʛʨʝʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ. 

ʅʘ ʚʢʣʘʜʢʝ ɼʘʥʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʳʙʝʨʠʪʝ ʋʯʝʪ ʥʫʣʝʚʦʛʦ 

ʫʨʦʚʥʷ.  

 

ʅʘ ʚʢʣʘʜʢʝ ʊʠʧ ʘʥʘʣʠʟʘ ʚʳʙʝʨʠʪʝ ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ. 
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ʅʘ ʚʢʣʘʜʢʝ ʆʩ ɹʦʧʨʝʜʝʣʠʪʝ ʤʘʨʢʠʨʦʚʢʫ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʩʠ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʠʞʝ. 

 

ʅʘ ʚʢʣʘʜʢʝ ɻʨʘʬʠʢ ʦʧʨʝʜʝʣʠʪʝ ʥʘʟʚʘʥʠʝ ʛʨʘʬʠʢʘ, ʧʘʨʘʤʝʪʨʳ ʢʨʠʚʦʡ, 

ʰʨʠʬʪ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʬʠʢʘ. 

 
  



12.  ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ  

226 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ magellan ˉ ʜʦʢ. 30143537 ʈʝʜ. ʜʦʢ. 1.5 2023-07 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ɼʣʷ ʟʘʜʘʥʠʷ ʛʨʘʥʠʮ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʳʙʝʨʠʪʝ ʚ ʛʨʫʧʧʝ ʆʮʝʥʢʘ 

ʜʘʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʫʥʢʪ ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɺ ʦʧʠʩʘʥʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʘ ʧʨʠʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʢʮʠʠ: 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ: 

IgM < 18 ʋɽ/ʤʣ  ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

18 ʋɽ/ʤʣ <= IgM < 22 ʋɽ/ʤʣ  ʇʨʦʤʝʞʫʪʦʯʥʳʡ 

IgM >= 22 ʋɽ/ʤʣ  ʇʦʣʦʞʠʪʝʣʴʥʳʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɺ ʦʢʥʝ ɺʭʦʜ. ʜʘʥʥʳʝ ʚʳʙʝʨʠʪʝ ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʋɽ/ʤʣ). 

ʊʘʙʣʠʮʘ ɻʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʢʘʣʫ, ʥʘ ʢʦʪʦʨʦʡ 

ʫʢʘʟʘʥʳ ʚʝʨʭʥʝʝ ʠ ʥʠʞʥʝʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʩʪʦʣʙʮʦʚ ʇʨʝʜʝʣʳ ʠ 

ʄʝʪʢʠ. ɺ ʩʪʦʣʙʮʝ ʇʨʝʜʝʣʳ ʚʚʝʜʠʪʝ 22 ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ (ʚʝʨʭʥʝʛʦ) 

ʧʨʝʜʝʣʘ ʠ 18 ð ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ (ʥʠʞʥʝʛʦ) ʧʨʝʜʝʣʘ.  

ɺʚʝʜʠʪʝ ʚ ʦʪʜʝʣʴʥʳʝ ʷʯʝʡʢʠ ʩʪʦʣʙʮʘ ʄʝʪʢʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

(ʇʦʣʦʞʠʪʝʣʴʥʳʡ, ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʠ ʆʪʨʠʮʘʪʝʣʴʥʳʡ). ɺʳʙʝʨʠʪʝ ʠʟ 

ʨʘʩʢʨʳʚʘʶʱʝʡʩʷ ʧʘʣʠʪʨʳ ʩʣʝʜʫʶʱʠʝ ʮʚʝʪʘ: 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ï ʢʨʘʩʥʳʡ 

ʇʨʦʤʝʞʫʪʦʯʥʳʡ ï ʩʠʥʠʡ 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ï ʟʝʣʝʥʳʡ 

ʆʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʵʢʨʘʥ: 

 

ɼʣʷ ʚʳʙʦʨʘ ʪʠʧʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʧʦʢʘʟʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɺʳʙʦʨ 

ʨʝʟʫʣʴʪ. ʧʨʠʤ. ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʝʨʦʢ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ɺʳʙʝʨʠʪʝ ʚ ʛʨʫʧʧʝ ʆʮʝʥʢʘ ʜʘʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʫʥʢʪ ʇʨʦʚʝʨʢʘ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ɼʣʷ ʛʘʨʘʥʪʠʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ. 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʩʣʝʜʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʝ: 

ɺʳʯʠʩʣʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʄ (IgM) ʦʙʦʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʢʦʥʪʨʦʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʝʝ 8 ʋɽ/ʤʣ. 

ɺ ʦʢʥʝ ɺʭʦʜ ʚʳʙʝʨʠʪʝ ɽʜʠʥʠʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʋɽ/ʤʣ). 

ɺ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʚʚʝʜʠʪʝ NC1_1<8 ʠʣʠ ʬʦʨʤʫʣʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʦʩʪʫʧʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʦʧʝʨʘʪʦʨʦʚ ʠ ʬʫʥʢʮʠʡ. 

 

ʇʨʠʤʝʯʘʥʠʝ 

NC1_1 ʦʟʥʘʯʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʳ 1, ʧʦʚʪʦʨʝʥʠʝ 1. 

ɺʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʚʚʝʜʠʪʝ NC1_2<8. 

ʊʝʧʝʨʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʨʦʚʝʨʢʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
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ʅʘʩʪʨʦʡʢʘ ʧʝʯʘʪʥʦʛʦ ʦʪʯʝʪʘ 

ɺʳʙʝʨʠʪʝ ʚ ʛʨʫʧʧʝ ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʫʥʢʪ 

ʇʝʯʘʪʥʳʡ ʦʪʯʝʪ. ʆʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʵʢʨʘʥ: 

 

ɺʩʝ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʦʪʯʝʪʘ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʢʥʝ ɼʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ 

ʥʘ ʚʢʣʘʜʢʝ ɺʳʙʦʨ ʜʘʥʥʳʭ. ɼʣʷ ʧʝʨʝʥʦʩʘ ʜʘʥʥʳʭ ʚ ʦʢʥʦ ɺʳʙʨʘʥʥʳʝ 

ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ ɺʩʪʘʚʠʪʴ ʠ ɼʦʙʘʚʠʪʴ. ʕʪʦ ʤʦʞʥʦ ʪʘʢʞʝ 

ʩʜʝʣʘʪʴ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ.  

ʅʘ ʧʘʥʝʣʠ ʇʝʯʘʪʘʪʴ ʢʘʢ ʚʳʙʝʨʠʪʝ ʤʝʞʜʫ ʧʝʯʘʪʴʶ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ 

ʠʣʠ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʩ ʟʘʜʘʥʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ. 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʩʦʟʜʘʜʠʤ ʦʪʯʝʪ, ʩʦʜʝʨʞʘʱʠʡ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ, ʩʭʝʤʫ 

ʧʣʘʥʰʝʪʘ, ʟʥʘʯʝʥʠʷ ʜʣʷ ʫʯʝʪʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ, ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ, 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ʄ, ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ. 

ʇʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʦʪʯʝʪʘ ʠʟ ʦʢʥʘ ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ 

ʟʘʜʘʥʥʳʡ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨ ʄʘʪʨʠʮʘ ï ʈʘʟʥʦʩʪʥʳʝ ʜʘʥʥʳʝ. ɺ ʦʢʥʝ 

ɺʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪ ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ.  

ɺ ʦʢʥʝ Available data ʚʳʙʝʨʠʪʝ ʵʣʝʤʝʥʪ ʉʭʝʤʘ ʤʝʪʦʜʘ/ʉʭʝʤʘ ʠ ʧʨʠʢʨʝʧʠʪʝ 

ʝʛʦ ʢ ʦʪʯʝʪʫ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ɼʦʙʘʚʠʪʴ. ɿʘʪʝʤ ʚʩʪʘʚʴʪʝ ʚ 

ʤʘʪʨʠʮʫ ʵʣʝʤʝʥʪʳ  ʋʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ, ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

(ʋɽ/ʤʣ) ʠ ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ, ʜʣʷ ʯʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʭ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɺʩʪʘʚʠʪʴ. 

ɼʦʙʘʚʠʪʴ ɻʨʘʬʠʢ: ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ, ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠ  ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʢ ʚʳʙʨʘʥʥʳʤ ʜʘʥʥʳʤ. 

ʊʝʧʝʨʴ ʵʪʘʧ ʥʘʩʪʨʦʡʢʠ ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʜʫʨʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʯʝʪʘ ʟʘʚʝʨʰʝʥ; 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʝʯʘʪʥʳʡ ʦʪʯʝʪ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
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ʅʘ ʚʢʣʘʜʢʘʭ ɺʝʨʭʥʠʡ ʢʦʣʦʥʪʠʪʫʣ ʠ ʅʠʞʥʠʡ ʢʦʣʦʥʪʠʪʫʣ ʦʧʨʝʜʝʣʠʪʝ 

ʩʭʝʤʫ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʢʦʣʦʥʪʠʪʫʣʦʚ ʦʪʯʝʪʘ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʨʘʟʜʝʣ 

4.3.15 ɼʦʧʦʣʥʠʪʝʣʴʥʦ: ʇʦʤʝʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ 

ɺʳʙʝʨʠʪʝ ʚ ʛʨʫʧʧʝ ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʫʥʢʪ 

ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʩʦʭʨʘʥʠʤ ʩʭʝʤʫ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʚʠʜʝ ʬʘʡʣʘ ASCII. ɺʳʙʝʨʠʪʝ ʵʣʝʤʝʥʪʳ 

ʉʭʝʤʘ ʠ ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʦʢʥʝ ɼʦʩʪʫʧʥʳʝ 

ʜʘʥʥʳʝ ʠ ʥʘʞʤʠʪʝ ʩʪʨʝʣʢʫ ­, ʯʪʦʙʳ ʚʩʪʘʚʠʪʴ ʠʭ ʚ ʦʢʥʦ ɺʳʙʨʘʥʥʳʝ 

ʜʘʥʥʳʝ. ʆʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʵʢʨʘʥ: 
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ʇʨʠʤʝʯʘʥʠʝ 

ʕʣʝʤʝʥʪʳ çʉʭʝʤʘè ʠʣʠ çʉʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚè 

ʜʦʣʞʥʳ ʚʩʝʛʜʘ ʚʢʣʶʯʘʪʴʩʷ ʚ ʵʢʩʧʦʨʪʠʨʫʝʤʳʝ ʜʘʥʥʳʝ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ɺʳʙʝʨʠʪʝ ʚ ʛʨʫʧʧʝ ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʫʥʢʪ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. 

 

ɺʳʙʝʨʠʪʝ ʕʢʩʧʦʨʪ ʚ ASCII ʬʘʡʣ ʠ ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪ. ʧʦʩʣʝ 

ʠʟʤʝʨʝʥʠʷ. ɺ magellan Tracker ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʳʜʝʣʝʥ ʵʣʝʤʝʥʪ ʉʦʭʨʘʥʠʪʴ 

ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ. 
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ʉʦʭʨʘʥʝʥʠʝ ʤʝʪʦʜʘ 

ʅʘʞʤʠʪʝ ɻʆʊʆɺʆ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ ʦʢʥʦ ʉʦʭʨʘʥʠʪʴ ʢʘʢ. ɺʚʝʜʠʪʝ ʠʤʷ ʬʘʡʣʘ 

ʤʝʪʦʜʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʦʣʥʠʪʝ ʦʩʪʘʣʴʥʳʝ ʧʦʣʷ. 

 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʀʤʷ ʬʘʡʣʘ: 

ʆʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʩʠʩʪʝʤʦʡ 

ʠʤʷ ʬʘʡʣʘ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʂʦʤʤʝʥʪʘʨʠʠ ʢ 

ʬʘʡʣʫ 

ɺʚʝʜʝʥʥʳʝ ʟʜʝʩʴ ʢʦʤʤʝʥʪʘʨʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʠ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʠʤʝʥʝʤ ʬʘʡʣʘ. 

ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ 

ʂʦʤʤʝʥʪʘʨʠʠ ʜʣʷ 

ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʞʫʨʥʘʣʘ 

ɺʚʝʜʝʥʥʳʝ ʟʜʝʩʴ ʢʦʤʤʝʥʪʘʨʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʞʫʨʥʘʣʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ 

ʪʦʣʴʢʦ ʚ magellan Tracker. 

ʂʥʦʧʢʘ 

ɾʫʨʥʘʣ ʢʦʥʪʨʦʣʷé 

ʆʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɾʫʨʥʘʣ ʢʦʥʪʨʦʣʷ. 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʚ magellan 

Tracker. 

ʂʥʦʧʢʘ 

ʋʧʦʨʷʜʦʯʠʪʴ 

ʠʟʙʨʘʥʥʦʝé 

ʆʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦʋʧʦʨ̫ʜʦʯʠʪʴ 

ʠʟʙʨʘʥʥʦʝ. 

(ʩʤ. ʨʘʟʜʝʣ 6.4 ɿʘʧʫʩʢ ʠʟʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ - 

ʋʧʦʨʷʜʦʯʠʪʴ ʠʟʙʨʘʥʥʦʝ). 

ʂʥʦʧʢʘ 

ʇʦʜʧʠʩʠé 

ʆʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʦʜʧʠʩʴ. ʕʪʦʪ 

ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʚ magellan Tracker. 

ʇʘʨʦʣʴ ʤʝʪʦʜʘ ɺʚʝʜʠʪʝ ʧʘʨʦʣʴ ʜʣʷ ʟʘʱʠʪʳ ʩʦʭʨʘʥʷʝʤʦʛʦ ʤʝʪʦʜʘ 

(ʩʤ. ʈʘʟʜʝʣ 4.4.1 ɿʘʱʠʪʘ ʤʝʪʦʜʘ ʧʘʨʦʣʝʤ). 

ʌʣʘʞʦʢ ɿʘʧʫʩʪʠʪʴ 

ʵʪʦʪ ʤʝʪʦʜ ʩʝʡʯʘʩ 

ʅʝʤʝʜʣʝʥʥʳʡ ʟʘʧʫʩʢ ʤʝʪʦʜʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʨʘʙʦʪʳ ʤʘʩʪʝʨʘ. 
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ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɾʫʨʥʘʣ ʢʦʥʪʨ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɾʫʨʥʘʣ 

ʢʦʥʪʨʦʣʷ. 

 

ʂʦʥʪʨʦʣʴʥʳʡ ʞʫʨʥʘʣ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ ʤʝʪʦʜʘ. ʂʘʞʜʘʷ 

ʟʘʧʠʩʴ ʩʦʜʝʨʞʠʪ ʠʤʷ ʠ ʧʦʣʥʦʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʜʘʪʫ ʠ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ, 

ʙʳʣ ʣʠ ʬʘʡʣ ʩʦʟʜʘʥ ʠʣʠ ʠʟʤʝʥʝʥ, ʣʶʙʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʞʫʨʥʘʣʘ. 

ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʬʘʡʣʘ ʥʘʞʤʠʪʝ ʇʨʝʜʚʘʨ. ʧʨʦʩʤʦʪʨé. 

ʏʪʦʙʳ ʩʨʘʚʥʠʪʴ ʤʝʪʦʜ ʩ ʧʨʝʜʳʜʫʱʝʡ ʚʝʨʩʠʝʡ, ʧʨʠʜʝʪʩʷ ʩʜʝʣʘʪʴ 

ʨʘʩʧʝʯʘʪʢʫ, ʪʘʢ ʢʘʢ ʜʚʘ ʦʢʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʢʨʳʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

12.1.3 ɿʘʧʫʩʢ ʤʝʪʦʜʘ 

ɽʩʣʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʦʭʨʘʥʠʪʴ ʢʘʢ ʤʘʩʪʝʨʘ 

ʉʦʟʜʘʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʝʪʦʜʘ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ ɿʘʧʫʩʪʠʪʴ ʵʪʦʪ 

ʤʝʪʦʜ ʩʝʡʯʘʩ, ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʉʦʭʨʘʥʠʪʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʄʘʩʪʝʨ ʠʟʤʝʨʝʥʠʷ/ɿʘʧʫʩʢ ʠʟʤʝʨʝʥʠʷ. 
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ʏʪʦʙʳ ʥʘʯʘʪʴ ʠʟʤʝʨʝʥʠʝ, ʥʘʞʤʠʪʝ ʇʫʩʢ. ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʟʜʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʩʦʜʝʨʞʠʪ ʚʩʝ ʨʘʥʝʝ ʚʚʝʜʝʥʥʳʝ ʩʚʝʜʝʥʠʷ. ɺ ʥʝʤ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʡ. ʍʦʜ ʠʟʤʝʨʝʥʠʷ ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʩʦʩʪʦʷʥʠʷ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʳ, ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʈʝʟʫʣʴʪʘʪʳ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʩʤʦʪʨʝʥʳ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʨʘʩʯʝʪʳ. 

12.1.4 ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʦʮʝʥʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʳʙʝʨʠʪʝ ʵʣʝʤʝʥʪ ʆʮʝʥʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʳ ʧʨʦʩʤʦʪʨ ʧʘʨʘʤʝʪʨʦʚ ʦʮʝʥʢʠ ʜʘʥʥʳʭ ʠ 

ʧʦʚʪʦʨʥʘʷ ʦʮʝʥʢʘ ʜʘʥʥʳʭ. 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʤʘʩʪʝʨʘ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 

ʧʨʠʤʝʨʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʟʜʘʥʥʦʛʦ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ELISA. 

 

ʇʨʠʤʝʯʘʥʠʝ 

ɺ magellan Standard ʬʘʡʣʳ ʧʨʠʤʝʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʧʠʩʢʝ ʤʝʪʦʜʦʚ. ɺ magellan Tracker ʵʪʠ ʬʘʡʣʳ 

ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʜʘʚʘʝʤʦʤ ʧʦ ʫʤʦʣʯʘʥʠʶ ʢʘʪʘʣʦʛʝ ʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʢʦʥʚʝʨʪʠʨʦʚʘʥʳ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʧʠʩʦʢ ʤʘʩʪʝʨ. ʥʘʞʤʠʪʝ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʘʞʤʠʪʝ ʩʪʨʝʣʢʫ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘ ʩʪʨʘʥʠʮʝ ɼʦʙʨʦ ʧʦʞʘʣʦʚʘʪʴ! ʤʘʩʪʝʨʘ 

ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ ʬʘʡʣʘ. 

ɺʳʙʝʨʠʪʝ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ  Quantitative Elisa example_Sunrise.wsp 

ʠʟ ʩʧʠʩʢʘ ʬʘʡʣʦʚ ʠ ʥʘʞʤʠʪʝ ʉʜʝʣʘʡʪʝ ɺʘʰ ʚʳʙʦʨ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʚʳʯʠʩʣʝʥʠʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ ʩʦ ʩʭʝʤʦʡ 

ʧʣʘʥʰʝʪʘ: 

 

ɺ ʢʘʞʜʦʡ ʣʫʥʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʳʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɺʠʜ 

ʦʢʥʘ ʩʦ ʩʭʝʤʦʡ ʧʣʘʥʰʝʪʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʩʪʨʦʝʢ. ɽʩʣʠ 

ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʤʝʪʦʜ, ʦʪʢʨʦʡʪʝ ʚʢʣʘʜʢʫ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ. 
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ɽʩʣʠ ʥʘʞʘʪʴ ʥʘ ʣʫʥʢʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ: 

 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʉʚʦʜʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ ʩ ʧʦʜʨʦʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʥʘʩʪʨʦʡʢʘʭ ʚʳʙʨʘʥʥʦʡ ʣʫʥʢʠ. 

 

ʅʘʞʤʠʪʝ ʚ ʦʢʥʝ ʩʦ ʩʭʝʤʦʡ ʧʣʘʥʰʝʪʘ ʢʥʦʧʢʫ ɻʦʪʦʚʦ ʜʣʷ ʦʪʢʨʳʪʠʷ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʉʦʭʨʘʥʠʪʴ ʢʘʢ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʚʝʩʪʠ ʠʤʷ ʬʘʡʣʘ ʠ 

ʢʦʤʤʝʥʪʘʨʠʠ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ ʥʘʞʤʠʪʝ ʥʝʙʦʣʴʰʫʶ ʢʥʦʧʢʫ 

ʉʦʭʨʘʥʠʪʴ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ ʩ 

ʤʝʪʦʜʦʤ ʠʣʠ ʨʘʙʦʯʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ 

ʨʘʙʦʪʳ ʤʘʩʪʝʨʘ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʉʦʭʨʘʥʠʪʴ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ. 

ʉʥʦʚʘ ʦʪʢʨʳʚʘʝʪʩʷ ʩʧʠʩʦʢ ʤʘʩʪʝʨʦʚ.  
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12.1.5 Summary of Definition of Quantitative ELISA in magellan 

 1. ɺʳʯʠʪʘʥʠʝ ʟʥʘʯʝʥʠʷ ʙʣʘʥʢʘ 

ʆʧʨʝʜʝʣʝʥʠʷ ʚ magellan 

ɺʳʙʝʨʠʪʝ ʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪ ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʆʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʟʘʧʨʦʩʦʤ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫʯʝʪʘ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ ɼʘ ʬʦʨʤʫʣʘ ʋʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʣʫʥʦʢ. 

 2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

Definitions in magellan  

(Control bar ï Method layout/ Conc.-, Dil.-, Ref.-values) 

ɺʳʙʨʘʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ: ST 

ɽʜʠʥʠʮʘ: ʋɽ/ʤʣ 

ST1_1 5 (ST1_1é..ʉʪʘʥʜʘʨʪ (ʢʘʣʠʙʨʘʪʦʨ) 1  

ʜʣʷ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ) 

ST1_2 10 (ST1_2é..ʉʪʘʥʜʘʨʪ (ʢʘʣʠʙʨʘʪʦʨ) 2  

ʜʣʷ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ) 

ST1_3 20 (ST1_3é..ʉʪʘʥʜʘʨʪ (ʢʘʣʠʙʨʘʪʦʨ) 3  

ʜʣʷ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ) 

ST1_4 40 (ST1_4é..ʉʪʘʥʜʘʨʪ (ʢʘʣʠʙʨʘʪʦʨ) 4  

ʜʣʷ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ) 

ST1_5 80 (ST1_5é..ʉʪʘʥʜʘʨʪ (ʢʘʣʠʙʨʘʪʦʨ) 5  

ʜʣʷ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ) 

ST1_6 160 (ST1_6é..ʉʪʘʥʜʘʨʪ (ʢʘʣʠʙʨʘʪʦʨ) 6  

ʜʣʷ ʧʝʨʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ) 

 3. ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ 

ʆʧʨʝʜʝʣʝʥʠʷ ʚ magellan (ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ï 

ʂʦʥʮʝʥʪʨʘʮʠʠ/ ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ) 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʫʯʝʪ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ 

ʊʠʧ ʘʥʘʣʠʟʘ ʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ 

ʆʩʴ ʍ ʣʠʥʝʡʥʘʷ 

ʆʩʴ Y ʣʠʥʝʡʥʘʷ 

 4. ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʆʧʨʝʜʝʣʝʥʠʷ ʚ magellan (ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ï ʆʮʝʥʢʘ 

ʜʘʥʥʳʭ/ ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ) 

¶ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʋɽ/ʤʣ) 

ʇʨʝʜʝʣʳ 22 

 18 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ Ó 22 > ʧʨʦʤʝʞʫʪʦʯʥʳʡ Ó 18 > ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʅʝʢʦʥʢʫʨʝʥʪʥʳʡ ʪʝʩʪ# 
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 5. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʆʧʨʝʜʝʣʝʥʠʷ ʚ magellan (ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ï ʆʮʝʥʢʘ 

ʜʘʥʥʳʭ/ ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ) 

¶ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʝʜʠʥʠʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʋɽ/ʤʣ) 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʨʢʠ 1 NC1_1<8 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʨʢʠ 2 NC1_2<8 

 

NC1_1ééé..ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʧʝʨʚʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 1 

NC1_2ééé..ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʚʪʦʨʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 1 
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13. ʉʣʦʚʘʨʴ ʪʝʨʤʠʥʦʚ 

ʊʝʨʤʠʥ ʆʧʨʝʜʝʣʝʥʠʝ 

ʉʨʝʜʥʷʷ ʦʪʜʝʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ (ʝʜ. ʠʟʤ.) 

ʂʦʥʮʝʥʪʨʘʮʠʷ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʢʘʢ ʩʨʝʜʥʝʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ɹʘʟʠʩ OD ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ɿʥʘʯʝʥʠʝ ʙʘʟʠʩʘ OD ʜʣʷ ʨʘʩʯʝʪʘ 

ʥʘʯʘʣʘ 

ɹʘʟʠʩ OD % ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ɿʥʘʯʝʥʠʝ ʙʘʟʠʩʘ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʯʘʣʘ 

ʚ % 

ɹʫʬʝʨ ʦʙʤʝʥʘ ʉʨʝʜʩʪʚʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ 

ʧʦʜ Windows. ɼʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʝʟʘʥʳ ʠʣʠ ʩʢʦʧʠʨʦʚʘʥʳ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʦʜʥʦʤ ʧʨʠʣʦʞʝʥʠʠ Windows, ʠ ʚʩʪʘʚʣʝʥʳ ʠʟ 

ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʚ ʜʨʫʛʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʦʧʠʩʳʚʘʝʪ ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʚʫʤʷ ʩʣʫʯʘʡʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. 

ʇʨʝʜʝʣ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʇʨʝʜʝʣ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʪʦʷʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤ). ʕʪʠ ʢʨʠʪʝʨʠʠ ʟʘʪʝʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ 

ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʀʤʷ ʜʠʘʧʘʟʦʥʘ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ 

ʟʥʘʯʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʩʝʭ ʜʠʘʧʘʟʦʥʦʚ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʠʭ 

ʧʨʝʜʝʣʦʚ, ʩʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ 

ʌʘʢʪʦʨ ʨʘʟʙʘʚʣʝʥʠʷ ʆʧʨʝʜʝʣʝʥʥʳʡ ʬʘʢʪʦʨ ʨʘʟʚʝʜʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠ ʢʦʥʪʨʦʣʝʡ. 

ʌʘʢʪʦʨ ʨʘʟʚʝʜʝʥʠʷ ʨʘʚʥʳʡ 2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʚʝʜʝʥʠʝ 1:2. 

ʉʝʨʠʷ ʨʘʟʚʝʜʝʥʠʡ ʇʦʚʪʦʨʝʥʠʷ ʦʙʨʘʟʮʘ ʩ ʨʘʟʥʳʤʠ ʨʘʟʚʝʜʝʥʠʷʤʠ. 

ɸʜʝʢʚʘʪʥʦʩʪʴ 1 ʤʠʥʫʩ ʩʨʝʜʥʝʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʚʘʜʨʘʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ 

ʙʘʟʦʚʳʭ ʪʦʯʝʢ ʦʪ ʢʨʠʚʦʡ 

ɻʨʘʬʠʢ ʉ ʧʦʤʦʱʴʶ ʛʨʘʬʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ 

ʢʠʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ, ʠʟʤʝʨʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ, 

ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʢʠʥʝʪʠʢʘ, ʩʝʨʠʠ ʨʘʟʚʝʜʝʥʠʡ ʠ ʢʘʣʠʙʨʦʚʦʯʥʳʝ 

ʢʨʠʚʳʝ. 

ʉʢʨʳʪʦ ʆʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʨʘʩʧʝʯʘʪʢʝ, ʝʩʣʠ ʜʘʥʥʳʝ ʣʫʥʢʠ ʩʢʨʳʪʳ 

HUID Hardware Unit Identification Number (ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 

ʢʦʤʧʴʶʪʝʨʘ)  

IC 50 ʈʘʟʚʝʜʝʥʠʝ/ʢʦʥʮʝʥʪʨʘʮʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ 50% ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ 

ʅʝʜʦʧʫʩʪʠʤʳʡ ʉ ʥʝʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʝʤ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʨʘʩʯʝʪʳ 

ɻʨʘʬʠʢ: ʂʠʥʝʪʠʢʘ ɻʨʘʬʠʢ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ 

ʉʣʘʙʳʡ ʥʘʢʘʣ ʣʘʤʧʳ ʆʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦʛʣʦʱʝʥʠʷ ʠʟ-ʟʘ ʦʰʠʙʢʠ 

ʧʨʠʙʦʨʘ. 

ʉʭʝʤʘ, ʉʭʝʤʘ ʧʣʘʥʰʝʪʘ ʆʧʨʝʜʝʣʷʪ ʨʘʟʤʝʱʝʥʠʝ ʦʙʨʘʟʮʦʚ ʠ ʢʦʥʪʨʦʣʝʡ ʥʘ 

ʤʠʢʨʦʧʣʘʥʰʝʪʝ 

ʄʘʢʩ. ʫʛʦʣ ʥʘʢʣʦʥʘ OD /ʯʘʩ ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʚ ʯʘʩ 
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ʄʘʢʩ. ʫʛʦʣ ʥʘʢʣʦʥʘ OD /ʤʠʥ. ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʚ ʤʠʥʫʪʫ 

ʄʘʢʩ. ʫʛʦʣ ʥʘʢʣʦʥʘ OD /ʩʝʢ. ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʚ ʩʝʢʫʥʜʫ 

ʄʘʢʩʠʤʫʤ OD ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ 

ʉʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ OD 

/ʯʘʩ 

ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʩʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʢʨʠʚʳʭ ʚ ʯʘʩ 

ʉʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ OD 

/ʤʠʥ 

ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʩʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʢʨʠʚʳʭ ʚ ʤʠʥʫʪʫ 

ʉʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ OD 

/ʩʝʢ 

ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʩʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʢʨʠʚʳʭ ʚ ʩʝʢʫʥʜʫ 

ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (???) ʂʦʥʮʝʥʪʨʘʮʠʷ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʠʟ ʩʨʝʜʥʝʛʦ ʧʦʚʪʦʨʝʥʠʡ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʀʟʤʝʨʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʩ ʜʚʫʤʷ ʜʣʠʥʘʤʠ ʚʦʣʥ ɼʘʥʥʳʝ 

ʠʟʤʝʨʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʣʴʪʨʘ ʠʟʤʝʨʝʥʠʷ 

ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ, ʜʣʠʥʘ ʚʦʣʥʳ, ʨʘʟʤʝʨʳ ʧʣʘʥʰʝʪʘ, 

ʚʩʪʨʷʭʠʚʘʥʠʝ ʠ ʪ.ʜ. 

ʊʠʧ ʠʟʤʝʨʝʥʠʷ ʀʟʤʝʨʝʥʠʝ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ, ʢʠʥʝʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ, ʠʟʤʝʨʝʥʠʝ 

ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʢʘʤʠ ʠʣʠ ʠʟʤʝʨʝʥʠʝ ʢʠʥʝʪʠʢʠ ʣʫʥʦʢ. 

ʄʝʪʦʜ ʄʝʪʦʜʳ ʩʦʜʝʨʞʘʪ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʮʝʥʢʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʤʝʪʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʨʘʙʦʯʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʠʟʤʝʨʝʥʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ 

ʜʘʥʥʳʝ. 

ʄʠʥʠʤʫʤ OD ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ 

MultPt ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ ʥʝ ʤʦʥʦʪʦʥʥʘ ʠ ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʝʝ ʦʜʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

NoCalc ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʥʝ ʚʦʟʚʨʘʱʝʥʦ ʥʠ ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʤʝʪʦʜʝ. 

ʉʪʘʪʫʩ ʜʦʟʠʨʦʚʘʥʠʷ ʉʪʘʪʫʩ ʜʦʟʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ, ʝʩʣʠ ʩʧʠʩʦʢ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ ʙʳʣ ʠʤʧʦʨʪʠʨʦʚʘʥ ʠʟ ʧʨʦʛʨʘʤʤʳ 

ʜʦʟʠʨʦʚʘʥʠʷ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʂʨʠʪʝʨʠʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʟʘʜʘʶʪʩʷ ʚ ʤʝʪʦʜʝ ʠ ʦʧʨʝʜʝʣʷʶʪ, 

ʷʚʣʷʝʪʩʷ ʣʠ ʠʟʤʝʨʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʤ ʠʣʠ ʥʝʪ. ʅʘʧʨʠʤʝʨ, 

ʢʨʠʪʝʨʠʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʭʦʜʷʪʩʷ ʣʠ ʠʟʤʝʨʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠʣʠ ʦʪʣʠʯʘʶʪʩʷ 

ʩʣʠʰʢʦʤ ʩʠʣʴʥʦ ʦʪ ʦʞʠʜʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ 

ʥʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʚʝʨʢʠ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ɼʘʥʥʳʝ, ʠʟʤʝʨʝʥʥʳʝ ʧʨʠʙʦʨʦʤ.  

ʕʪʘʣʦʥʥʳʝ ʜʘʥʥʳʝ ʀʟʤʝʨʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʩ ʜʚʫʤʷ ʜʣʠʥʘʤʠ ʚʦʣʥ: ɼʘʥʥʳʝ, 

ʠʟʤʝʨʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʬʝʨʝʥʩʥʦʛʦ ʬʠʣʴʪʨʘ. 

ʉʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʉʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʝʥʠʷʭ ʚ ʨʘʟʥʳʭ 

ʜʠʘʧʘʟʦʥʘʭ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 
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ʉʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʨʘʟʮʦʚ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʟʘʢʨʝʧʣʷʶʪʩʷ ʟʘ ʢʘʞʜʦʡ ʣʫʥʢʦʡ, ʪʘʢ 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʦʙʘ ʤʦʞʝʪ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʚʠʜ ʰʪʨʠʭ-ʢʦʜʦʚ ʠ 

ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʠʟ ʩʧʠʩʢʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʨʘʟʮʦʚ, 

ʩʦʟʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʜʦʟʠʨʦʚʦʯʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʨʘʟʮʦʚ 

ʆʪʜʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

(???) 

ʂʦʥʮʝʥʪʨʘʮʠʷ, ʚʳʯʠʩʣʝʥʥʘʷ ʠʟ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʢʘʞʜʦʛʦ 

ʧʦʚʪʦʨʝʥʠʷ 

ʊʝʩʪ ɺ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʷʭ ʪʝʩʪ ʩʦʜʝʨʞʘʣ ʥʘʩʪʨʦʡʢʠ ʦʮʝʥʢʠ, ʥʦ ʥʝ 

ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ. ʊʝʩʪʳ ʙʦʣʝʝ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ magellan ʠ ʟʘʤʝʥʝʥʳ ʙʦʣʝʝ 

ʤʦʱʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ɹʘʟʠʩ ʚʨʝʤʝʥʠ OD ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ɺʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʙʘʟʠʩʘ 

ɹʘʟʠʩ ʚʨʝʤʝʥʠ OD % ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ɺʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʙʘʟʠʩʘ ʚ % 

ɹʘʟʠʩ ʚʨʝʤʝʥʠ ʜʦ 

ʚʩʪʫʧʣʝʥʠʷ OD 

ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʙʘʟʠʩʦʤ ʠ 

ʚʩʪʫʧʣʝʥʠʝʤ 

ɹʘʟʠʩ ʚʨʝʤʝʥʠ ʜʦ 

ʚʩʪʫʧʣʝʥʠʷ OD % 

ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʙʘʟʠʩʦʤ ʠ 

ʚʩʪʫʧʣʝʥʠʝʤ ʚ % 

ɺʨʝʤʷ ʤʘʢʩ. ʫʛʣʘ ʥʘʢʣʦʥʘ, 

ʩʝʢ. 

ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ʄʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ɺʨʝʤʷ ʤʘʢʩʠʤʫʤʘ OD ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ɺʨʝʤʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʫʤʘ 

ɺʨʝʤʷ ʤʠʥʠʤʫʤʘ OD ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ɺʨʝʤʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʫʤʘ 

ɺʨʝʤʷ ʜʦ ʚʩʪʫʧʣʝʥʠʷ OD ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ɺʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʚʩʪʫʧʣʝʥʠʷ 

ɺʨʝʤʷ ʜʦ ʚʩʪʫʧʣʝʥʠʷ OD % ʂʠʥʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ: ɺʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʚʩʪʫʧʣʝʥʠʷ ʚ % 

ɺʨʝʤʝʥʥʳʝ ʪʦʯʢʠ ʄʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʦʪʜʝʣʴʥʳʝ 

ʢʠʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ 

ʅʝʜʦʩʪʫʧʥʦ ʅʝʜʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ 

ʅʝ ʠʩʧʦʣʴʟʦʚʘʥʦ ʆʪʩʫʪʩʪʚʫʶʪ ʠʟʤʝʨʝʥʥʳʝ ʜʘʥʥʳʝ. ʃʫʥʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʥʘ 

ʩʭʝʤʝ. 

ʇʦʤʝʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʇʦʤʝʪʢʠ, ʚʚʦʜʠʤʳʝ ʚ ʤʝʪʦʜ. ɺʳʚʦʜʷʪʩʷ ʧʝʨʝʜ ʠʟʤʝʨʝʥʠʝʤ, 

ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʝʣ ʚ ʥʠʭ ʪʝʢʩʪ. ɼʘʥʥʳʝ ʪʝʢʩʪ ʟʘʪʝʤ ʙʫʜʝʪ 

ʚʢʣʶʯʝʥ ʚ ʨʘʩʧʝʯʘʪʢʫ. 

ʂʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʆʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʣʦʚʠʷ ʧʨʦʚʝʨʢʠ 

ʂʦʦʨʜʠʥʘʪʳ ʣʫʥʢʠ ʀʤʷ ʣʫʥʢʠ, ʥʘʧʨʠʤʝʨ A1, A2, é 

ʈʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ɺʩʝ ʠʤʝʶʱʠʝʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʚ 

ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʘʧʨʠʤʝʨ, ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʝʯʘʪʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʘ. ʈʘʙʦʯʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʛʨʫʟʢʠ ʤʝʪʦʜʦʚ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ. 

! ʇʦʜʩʪʘʚʣʷʝʪʩʷ ʚ ʥʘʯʘʣʝ ʢ ʟʥʘʯʝʥʠʷʤ, ʫʜʘʣʝʥʥʳʤ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʯʝʪʦʚ. 



13.  ʉʣʦʚʘʨʴ ʪʝʨʤʠʥʦʚ  
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# ʇʦʜʩʪʘʚʣʷʝʪʩʷ ʚ ʥʘʯʘʣʝ ʢ ʟʥʘʯʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʩʯʠʪʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʠ ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. 

( ) ɺ ʩʢʦʙʢʠ ʟʘʢʣʶʯʘʶʪʩʷ ʤʘʩʢʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

* ɿʚʝʟʜʦʯʢʦʡ ʧʦʤʝʯʘʶʪʩʷ ʟʥʘʯʝʥʠʷ, ʠʟʤʝʨʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʬʫʥʢʮʠʠ çʀʩʧʦʣʴʟʦʚʘʪʴ ʨʝʛʫʣʠʨʦʚʢʫ ʫʩʠʣʝʥʠʷè, ʢʦʪʦʨʘʷ 

ʢʦʨʨʝʢʪʠʨʫʝʪ (=ʧʦʥʠʞʘʝʪ) ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ. 

??? - ʩʨʝʜʥʝʝ ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʩʨʝʜʥʝʝ). 

??? - ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ s - ??? 

ʉʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ï 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠʣʠ s-ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ). 

??? - ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

v - ??? 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʠʣʠ v ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ). 

~ ɼʦʙʘʚʣʷʝʪʩʷ ʢ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʳʤ ʠʣʠ ʩʠʤʫʣʠʨʦʚʘʥʥʳʤ 

ʟʥʘʯʝʥʠʷʤ. 

<ʄʠʥ ʈʘʩʩʯʠʪʘʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʡ 

>ʄʘʢʩ ʈʘʩʩʯʠʪʘʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

<ɹʣʘʥʢ> ʇʝʯʘʪʥʳʡ ʦʪʯʝʪ: ʚʩʪʘʚʠʪʴ ʧʫʩʪʫʶ ʤʘʪʨʠʮʫ ʠʣʠ ʨʘʩʧʝʯʘʪʢʫ 

ʪʘʙʣʠʮʳ 

<ʇʝʨʝʥʦʩ ʩʪʨʘʥʠʮʳ> ʇʝʯʘʪʥʳʡ ʦʪʯʝʪ: ʈʘʩʧʝʯʘʪʘʪʴ ʩʣʝʜʫʶʱʠʡ ʦʙʲʝʢʪ ʥʘ ʩʣʝʜʫʶʱʝʡ 

ʩʪʨʘʥʠʮʝ 

<ʈʘʟʜʝʣʠʪʝʣʴ> ʇʝʯʘʪʥʳʡ ʦʪʯʝʪ: ʃʠʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʦʙʲʝʢʪʘʤʠ 

ʭ ɹʫʢʚʘ ʭ ʦʙʦʟʥʘʯʘʝʪ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʣʫʥʢʝ. 

concX ʉʦʢʨʘʱʝʥʠʝ concX ʦʙʦʟʥʘʯʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʪʘʥʜʘʨʪʘ ʚ 

ʪʝʢʫʱʝʡ ʣʫʥʢʝ.  

dilX ʉʦʢʨʘʱʝʥʠʝ dilX ʦʙʦʟʥʘʯʘʝʪ ʨʘʟʚʝʜʝʥʠʝ ʦʙʨʘʟʮʘ ʠʣʠ ʢʦʥʪʨʦʣʷ ʚ 

ʪʝʢʫʱʝʡ ʣʫʥʢʝ. 

ó???ô! ʀʤʝʶʱʠʡʩʷ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʝʩʣʠ ʚ ʨʘʩʯʝʪʘʭ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʦʣʝʝ ʦʜʥʦʛʦ ʥʘʙʦʨʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

[ ] ʂʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ ʦʙʦʟʥʘʯʘʶʪ ʨʘʟʣʠʯʥʳʝ ʮʠʢʣʳ ʢʠʥʝʪʠʯʝʩʢʦʛʦ 

ʠʟʤʝʨʝʥʠʷ, ʛʜʝ [0] ʦʟʥʘʯʘʝʪ ʧʝʨʚʳʡ ʮʠʢʣ. 

* ɿʚʝʟʜʦʯʢʦʡ ʦʙʦʟʥʘʯʘʶʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʥʘʟʥʘʯʝʥʥʳʝ ʚ 

ʢʘʯʝʩʪʚʝ ʧʩʝʚʜʦʥʠʤʦʚ. 
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ʊʦʨʛʦʚʳʝ ʟʥʘʢʠ 

ʉʣʝʜʫʶʱʠʝ ʥʘʟʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠ ʣʶʙʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʠ 

ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʪʦʚʘʨʥʳʝ ʟʥʘʢʠ, ʫʧʦʤʷʥʫʪʳʝ ʚ ʥʘʩʪʦʷʱʝʤ 

ʜʦʢʫʤʝʥʪʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʮʝʣʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʩʪʘʶʪʩʷ ʚ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʣʘʜʝʣʴʮʝʚ: 

Å [Product Name]TM (infinite®) 

Tecan® and the Tecan Logo are registered trademarks of Tecan Group Ltd., 

Männedorf, Switzerland 

Å DNA ExpertTM is a registered trademark of Techcomp Ltd., Hong Kong, China 

Å Agilent® is a registered trademark of Agilent Techʅʝʪlogies, Inc., Santa Clara , CA, 

USA 

Å AIR LIQUIDETM is a registered trademark of AIR LIQUIDE, S.A., Paris, France 

Å Aseptisol® is a registered trademark of BODE Chemie GmbH & Co. KG, 

Hamburg, Germany 

Å Bacillol® is a registered trademark of BODE Chemie GmbH & Co. KG, Hamburg, 

Germany 

Å Costar®, Corning® and NBSTM are registered trademarks of Corning Incorporated, 

Corning, NY, USA 

Å Greiner®, µClear®, LumitracTM and FluotracTM are registered trademarks 

of Greiner Labortechnik GmbH, Frickenhausen, Germany 

Å HTRF® is a registered trademark of Cisbio International, France 

Å InvitrogenTM is a registered trademark of Invitrogen Corporation, Carlsbad, CA, USA 

Å Lysetol® and Gigasept® (formerly Lysetol) are registered trademarks of Schülke & 

Mayr GmbH, Norderstedt, Germany 

Å Microcide® is a registered trademark of Global Biotechʅʝʪlogies Inc., Portland, Maine, 

USA 

Å Microman® is a registered trademark of Gilson, Inc., Middleton, WI, USA 

Å Pentium® is a registered trademark of Intel Corporation, Santa Clara, CA, USA 

Å Invitrogen® and PanVera® are registered trademarks of Invitrogen Corporation 

Carlsbad, CA, USA 

Å Windows®, MS DOS®, Visual Basic® and Excel® are registered trademarks of 

Microsoft Corporation, Redmond, WA, USA 

Å Hamamatsu® is a registered trademark of HAMAMATSU Photonics K.K. [IR], 

Hamamatsu City, Japan 

Å NUNCTM and Matrix are registered trademarks of Thermo Fisher Scientific, 

Waltham, MA, USA 

Å Polyfiltronics® is a registered trademark of Whatman International Ltd. 

Å Dynex® is a registered trademark of magellan Biosciences, Chelmsford, MA, USA 

Å Labsystem® is a registered trademark of Labsystem kft., Budapest, Hungary 

Å BRET2®, DeepBlueC® and PerkinElmer® are registered trademarks of PerkinElmer, 

Inc., Waltham, Massachusetts, USA 

Å Chroma-GloTM is a registered trademark of Promega Corporation, Madison, WI 53711 

USA 

Å MycoAlert® is a registered trademark of Cambrex Corporation, East Rutherford, NJ, 

USA 
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ʉʝʨʚʠʩʥʳʝ ʮʝʥʪʨʳ Tecan 

ɽʩʣʠ ʫ ʚʘʩ ʧʦʷʚʷʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʚʦʧʨʦʩʳ ʠʣʠ ʧʦʪʨʝʙʫʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ 

ʧʦʜʜʝʨʞʢʘ ʜʣʷ ʚʘʰʝʛʦ ʠʟʜʝʣʠʷ Tecan, ʦʙʨʘʪʠʪʝʩʴ ʚ ʤʝʩʪʥʳʡ ʩʝʨʚʠʩʥʳʡ 

ʮʝʥʪʨ ʢʦʤʧʘʥʠʠ. ʂʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʚʝʙ-ʩʘʡʪʝ 

http://www.tecan.com/ . 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʧʝʨʝʜ ʦʙʨʘʱʝʥʠʝʤ ʚ ʩʝʨʚʠʩʥʳʡ 

ʮʝʥʪʨ ʧʦʜʛʦʪʦʚʴʪʝ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ (ʫʢʘʟʘʥʥʳʝ ʥʘ ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠʯʢʝ 

ʠʟʜʝʣʠʷ): 

¶ ʥʘʟʚʘʥʠʝ ʤʦʜʝʣʠ; 

¶ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ (SN); 

¶ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʫʢʘʟʘʥʠʝʤ ʚʝʨʩʠʠ (ʝʩʣʠ ʧʨʠʤʝʥʠʤʦ); 

¶ ʦʧʠʩʘʥʠʝ ʧʨʦʙʣʝʤʳ ʠ ʣʠʮʦ ʜʣʷ ʩʚʷʟʠ; 

¶ ʜʘʪʘ ʠ ʚʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤʳ; 

¶ ʧʨʝʜʧʨʠʥʷʪʳʝ ʚʘʤʠ ʰʘʛʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʦʙʣʝʤʳ; 

¶ ʚʘʰʠ ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ (ʪʝʣʝʬʦʥ, ʬʘʢʩ, ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ 

ʠ ʪ. ʜ.). 
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End User Software License Agreement 
IMPORTANT-READ CAREFULLY: This End-User License Agreement ("EULA") is a legal agreement between you (either an 
individual or a legal entity) and Tecan Austria GmbH ("Tecan") for the proprietary software product identified above, which includes 
computer software ("SOFTWARE PRODUCT") and may include associated media, printed materials, and "online" or electronic 
documentation ("DOCUMENTATION"). This SOFTWARE PRODUCT is made available to you only on the terms and conditions of 
this EULA. By installing, copying, or otherwise using the SOFTWARE PRODUCT (which ever occurs first), you agree to be bound 
by the terms of this EULA. If you do not agree with the terms of this EULA, you are not authorized to install and/or use the 
SOFTWARE PRODUCT. 

SOFTWARE PRODUCT LICENSE  

The SOFTWARE PRODUCT and the DOCUMENTATION are protected by copyright laws and international copyright treaties, as 
well as other intellectual property laws and treaties. The SOFTWARE PRODUCT is licensed, not sold. 

1. GRANT OF LICENSE 

This EULA grants you the non-exclusive and non-transferable right to use the SOFTWARE PRODUCT in accordance with the 
instructions and procedures in the DOCUMENTATION for your own internal purposes only. You may install and use the number of 
copies of the SOFTWARE PRODUCT on the number of computers or workstations connected to the number of devices as specified 
in the documentation to this EULA in accordance with the software installation procedure described in the documentation. 

You may either make one copy of the SOFTWARE PRODUCT solely for archival purposes in support of your use of the 
SOFTWARE PRODUCT on a single computer or transfer the SOFTWARE PRODUCT to a single hard disk provided that you keep 
the original only for backup or archival purposes. You may not reproduce or distribute the SOFTWARE PRODUCT in any other way, 
including rental or leasing.  

The SOFTWARE PRODUCT shall be used exclusively with the devices specified in the documentation and must not be used on 
any other devices. 

2. LICENSE FEE 

The license fee for the right to use the SOFTWARE PRODUCT is set forth in the documentation. 

3. DESCRIPTION OF OTHER RIGHTS AND LIMITATIONS 

You may not reverse engineer, decompile, or disassemble the SOFTWARE PRODUCT, except and only to the extent that such 
activity is expressly permitted by applicable law notwithstanding this limitation. 

The SOFTWARE PRODUCT is licensed as a single product. Its component parts may not be separated for use on more than one 
computer or workstation. 

Tecan may provide you with support services related to the SOFTWARE PRODUCT ("SUPPORT SERVICES"). Use of SUPPORT 
SERVICES is governed by Tecan's policies and programs described in the user manual, in "online" documentation, and/or in other 
materials provided by Tecan. Any supplemental software code provided to you as part of the SUPPORT SERVICES shall be 
considered part of the SOFTWARE PRODUCT and subject to the terms and conditions of this EULA. With respect to technical 
information you provide to Tecan as part of the SUPPORT SERVICES,Tecan may use such information for its business purposes, 
including for product support and development. Tecan will not utilize such technical information in a form that personally identifies 
you. 

You may not transfer any of your rights under this EULA without the prior written consent of Tecan to a third party. 

Without prejudice to any other rights, Tecan may terminate this EULA if you fail to comply with the terms and conditions of this 
EULA. In such event, you may not use the SOFTWARE PRODUCT any longer and you must destroy all copies of the SOFTWARE 
PRODUCT and the DOCUMENTATION and all of its component parts within a period of fourteen days. 

4. COPYRIGHT  

All title and copyrights in and to the SOFTWARE PRODUCT (including but not limited to any charts, images, photographs, 
animations, video, audio, music, text, and "applets" incorporated into the SOFTWARE PRODUCT), the DOCUMENTATION and any 
copies of the SOFTWARE PRODUCT and the DOCUMENTATION are owned by Tecan Austria GmbH or its suppliers and licensed 
to Tecan. The SOFTWARE PRODUCT and the DOCUMENTATION are protected by copyright laws and international treaty 
provisions. Therefore, you must treat the SOFTWARE PRODUCT and the DOCUMENTATION like any other copyright protected 
material. 

5. TERMS AND CONDITIONS FOR USE 

Use of the SOFTWARE PRODUCT shall be subject to compliance with the following terms and conditions relating thereto: 

- The SOFTWARE PRODUCT shall be used exclusively on devices specified in the documentation; 

- only the latest version of the SOFTWARE PRODUCT shall be used; 

- the SOFTWARE PRODUCT shall not be modified nor caused to be modified. 

It shall be your responsibility to personally effect any requisite declarations to the authorities with a view to using SOFTWARE 
PRODUCTS. 



 

 

6. PRECAUTIONS OF USE 

Before being commercialized, the SOFTWARE PRODUCT underwent a series of tests to measure the reliability of results obtained.  

However, taking into account the high number of possible applications for which the SOFTWARE PRODUCT can be used, it has not 
been possible to carry out said tests in a real work situation. 

The contracting parties agree that it is not possible in practice to produce data processing programs which will be 100% suitable for 
all applications. 

Therefore, you are strongly advised to verify and to validate results obtained before using the SOFTWARE PRODUCT in a real 
work situation every time it is used in a new application. 

Should there be any doubt as to the results, or in the case of erroneous results, you are requested to immediately contact Tecan. 

For the perfect use of SOFTWARE PRODUCTS you are reminded that:  

- You must have the requisite knowledge; 

- you must, in a regular fashion, write-protect and backup, in particular, to protect the data files from incidents such as deletion, 
overwriting, virus infection, etc. 

7. LIMITED WARRANTY 

The SOFTWARE PRODUCT is under warranty for a period of 90 days as of the date of delivery thereof.  

During said period, Tecan shall use reasonable efforts to deliver, as quickly as possible and by any means it chooses an updated 
version or a copy of the said version of the program free of any significant defect appeared.  

The provisions mentioned above determine the extent of the warranty granted to you. 

Note on Java Support. The SOFTWARE PRODUCT may contain support for programs written in Java. Java technology is not fault 
tolerant and is not designed, manufactured, or intended for use or resale as online control equipment in hazardous environments 
requiring fail-safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic 
control, direct life support machines, or weapons systems, in which the failure of Java technology could lead directly to death, 
personal injury, or severe physical or environmental damage. Sun Microsystems, Inc. requires the addition of this disclaimer. 

8. RESTRICTED LIABILITY 

Tecan shall be subject to an undertaking to exercise due-care. 

Said undertaking shall concern the supply of the software conforming to the functionalities described in the documentation thereof, 
no guarantee whatsoever being given either with regard to results obtained or the fitness of the SOFTWARE PRODUCT for your 
purposes.  

You shall be solely liable for the use of the SOFTWARE PRODUCT and results obtained. In particular, you shall be responsible for 
verifying the contents and the consistency thereof, as the SOFTWARE PRODUCT shall be used under your sole management, 
control and responsibility. 

TECAN SHALL NOT BE HELD LIABLE FOR ANY INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY LOSS OF PROFIT, 
SHORTFALL IN EARNINGS OR LOSS OF DATA INCURRED BY YOU EVEN IF TECAN HAS BEEN INFORMED THAT THE SAID 
LOSS OR PREJUDICE COULD OCCUR. 

The SOFTWARE PRODUCT has undergone an anti-virus test. However, Tecan shall not be liable should a virus be present that 
was undetectable by the anti-virus utility used to run the test mentioned above. 

SHOULD FOR ANY REASON WHATSOEVER, TECAN BE HELD LIABLE BY THE COURTS, THE AMOUNT OF ANY DAMAGES 
EFFECTIVELY OWED AND ORDERED TO BE PAID SHALL, WITH THE EXCEPTION OF INTENTIONAL MISCONDUCT OR 
GROSS NEGLIGENCE, NOT EXCEED THE TOTAL AMOUNT OF THE SUMS RECEIVED BY TECAN BY VIRTUE OF THE 
PRESENT EULA. 

9. CONFIDENTIALITY 

You hereby acknowledge and agree that you will not disclose the SOFTWARE PRODUCT and the DOCUMENTATION to any of 
your employees (except to those responsible for the application) or to any third party without the prior written consent of Tecan and 
that this duty of confidentiality survives the term of this EULA. You will safeguard the SOFTWARE PRODUCT and the 
DOCUMENTATION with the highest degree of care. 

10. TERMINATION 

If you fail to comply with any of your obligations hereunder, Tecan shall have the right, at any time, to terminate the EULA and take 
immediate possession of the SOFTWARE PRODUCT and the DOCUMENTATION and of all copies wherever located without 
demand or notice. 

 

 



 

 

 

 


