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1 

 

ʋɺʆɼ 

ʄʦʜʝʨʥʠʟʘʮʠʿʘ ʜʨʫʰʪʚʘ ʠ ʫʩʤʝʨʝʥʦʩʪ ʢʘ ʝʢʦʥʦʤʩʢʦʤ ʠ ʪʝʭʥʦʣʦʰʢʦʤ ʨʘʟʚʦʿʫ 

ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʠʥʦʚʠʨʘˁʝ ʢʘʢʦ ʦʧʰʪʠʭ, ʪʘʢʦ ʠ ʩʧʝʮʠʬʠʯʥʠʭ ʮʠˀʝʚʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ. ʋ 

ʪʦʤ ʩʤʠʩʣʫ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʫ ʉʨʙʠʿʠ ʩʝ, ʧʨʝ ʩʚʝʛʘ, ʤʦʨʘ ʫʩʤʝʨʘʚʘʪʠ ʢʘ ʩʪʠʮʘˁʫ 

ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʠ ʧʦʩʪʠʟʘˁʫ ʦʧʰʪʠʭ ʠʩʭʦʜʘ ʦʙʨʘʟʦʚʘˁʘ, ʥʝʦʧʭʦʜʥʠʭ ʟʘ ʫʩʧʝʰʘʥ 

ʨʘʜ, ʜʘˀʝ ʫʯʝˁʝ ʠ ʧʦʩʪʠʟʘˁʝ ʚʝ˂ʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʫ ʩʘʚʣʘʜʘʚʘˁʫ ʧʨʦʤʝʥˀʠʚʠʭ ʟʘʭʪʝʚʘ 

ʩʚʝʪʘ ʨʘʜʘ ʠ ʜʨʫʰʪʚʘ ʫ ʮʝʣʠʥʠ ʢʘʦ ʠ ʚʝ˂ʫ ʤʦʙʠʣʥʦʩʪ ʨʘʜʥʝ ʩʥʘʛʝ. 

 

ɼʘ ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʣʦ ʧʦʙʦˀʰʘˁʝ ʢʚʘʣʠʪʝʪʘ, ʫʢˀʫʯʠʣʝ ʠʥʪʝʨʝʩʥʝ ʛʨʫʧʝ ʠ ʩʦʮʠʿʘʣʥʠ 

ʧʘʨʪʥʝʨʠ, ʦʙʝʟʙʝʜʠʦ ʝʬʠʢʘʩʘʥ ʪʨʘʥʩʬʝʨ ʟʥʘˁʘ ʠ ʩʪʠʮʘˁʝ ʚʝʰʪʠʥʘ ʢʦʜ ʩʚʠʭ ʫʯʝʩʥʠʢʘ ʫ 

ʦʙʨʘʟʦʚʥʦʤ ʧʨʦʮʝʩʫ ʫʟ ʧʫʥʦ ʫʚʘʞʘʚʘˁʝ ʝʪʥʠʯʢʠʭ, ʢʫʣʪʫʨʦʣʦʰʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʢʠʭ 

ʨʘʟʣʠʯʠʪʦʩʪʠ, ʄʠʥʠʩʪʘʨʩʪʚʦ ʧʨʦʩʚʝʪʝ, ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

ʟʘʧʦʯʝʣʦ ʿʝ ʧʨʠʧʨʝʤʝ ʟʘ ʨʝʦʨʛʘʥʠʟʘʮʠʿʫ ʠ ʨʝʬʦʨʤʫ ʩʠʩʪʝʤʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ, 

ʜʦʥʦʰʝˁʝʤ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ
1
 ʢʦʿʫ ʿʝ ʫʩʚʦʿʠʣʘ ɺʣʘʜʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʜʝʮʝʤʙʨʘ 2006. ʛʦʜʠʥʝ, ʘʢʮʠʦʥʦʛ ʧʣʘʥʘ
2
 ʟʘ ˁʝʥʦ ʩʧʨʦʚʦʹʝˁʝ, ʫʩʚʦʿʝʥʦʛ 

ʤʘʨʪʘ 2009. ʛʦʜʠʥʝ ʠ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ
3
 ʫʩʚʦʿʝʥʝ 

ʥʦʚʝʤʙʨʘ 2012. ʛʦʜʠʥʝ. 

 

ʅʘ ʪʠʤ ʦʩʥʦʚʘʤʘ ʿʝ ʥʘʢʦʥ ʬʘʟʝ ʨʝʘʣʠʟʘʮʠʿʝ ʠ ʝʚʘʣʫʘʮʠʿʝ ʦʛʣʝʜʘ, ʫ ʧʦʜʨʫʯʿʫ ʨʘʜʘ 

ʄʝʭʘʪʨʦʥʠʢʘ-ʄʘʰʠʥʩʪʚʦ ʠ ʦʙʨʘʜʘ ʤʝʪʘʣʘ ʠ ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ  ʦʜ hʢʦʣʩʢʝ 2014/15. ʛʦʜʠʥʝ, 

ʫʚʝʜʝʥ ʥʦʚʠ ʥʘʩʪʘʚʥʠ ʧʨʦʛʨʘʤ
4
: ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ. ʆʚʘʿ ʧʨʦʛʨʘʤ ʨʘʟʚʠʿʝʥ ʿʝ ʥʘ ʦʩʥʦʚʫ 

ʩʪʘʥʜʘʨʜʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ. ʇʨʠʤʝʥʘ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʝ ʫ ʩʠʩʪʝʤʫ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 

ʧʦʜʨʘʟʫʤʝʚʘ ʠ ʫʚʦʹʝˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ
5
, ʢʦʠʿʤ ʩʝ ʦʙʝʟʙʝʹʫʿʝ ʧʨʦʚʝʨʘ ʩʪʝʯʝʥʦʩʪʠ 

ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧʨʦʧʠʩʘʥʠʭ ʩʪʘʥʜʘʨʜʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʝ. 

 

ʇʨʚʘ ʛʝʥʝʨʘʮʠʿʘ ʫʯʝʥʠʢʘ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʬʠʣʘ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ ʟʘʚʨʰʘʚʘ ʩʚʦʿʝ 

ʰʢʦʣʦʚʘˁʝ ʧʦʣʘʛʘˁʝʤ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʰʢʦʣʩʢʝ 2017/18. ʛʦʜʠʥʝ. 

 

ʇʨʦʛʨʘʤ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʧʨʠʧʨʝʤˀʝʥ ʿʝ ʫʟ ʢʦʥʩʫʣʪʘʮʠʿʝ ʠ ʧʨʝʤʘ ʟʘʭʪʝʚʠʤʘ 

ʩʦʮʠʿʘʣʥʠʭ ʧʘʨʪʥʝʨʘ ï ʋʥʠʿʝ ʧʦʩʣʦʜʘʚʘʮʘ, ʇʨʠʚʨʝʜʥʝ ʢʦʤʦʨʝ ʉʨʙʠʿʝ, ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʧʦʩʣʦʚʥʠʭ ʫʜʨʫʞʝˁʘ ʠ ʫʟ ʘʢʪʠʚʥʦ ʫʯʝʰ˂ʝ ʥʘʩʪʘʚʥʠʢʘ ʩʨʝʜˁʠʭ ʩʪʨʫʯʥʠʭ ʰʢʦʣʘ ʫ ʢʦʿʠʤʘ ʩʝ 

ʦʙʨʘʟʦʚʥʠ ʧʨʦʛʨʘʤ ʩʧʨʦʚʦʜʠ. ʆʚʘʿ ʧʨʦʛʨʘʤ ʥʘʩʪʘʦ ʿʝ ʥʘ ʦʩʥʦʚʫ ʩʚʝʦʙʫʭʚʘʪʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ 

ʨʘʟʣʠʯʠʪʠʭ ʤʝʹʫʥʘʨʦʜʥʠʭ ʢʦʥʮʝʧʘʪʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʫ ʩʪʨʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫ, ʫʟ 

ʫʚʘʞʘʚʘˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʠʩʢʫʩʪʘʚʘ ʠ ʫʩʣʦʚʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. 

 

ʇʨʠʨʫʯʥʠʢ ʟʘ ʧʦʣʘʛʘˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʢʦʿʠ ʿʝ ʧʨʝʜ ɺʘʤʘ ʿʝ ʿʘʚʥʠ ʜʦʢʫʤʝʥʪ 

ʥʘʤʝˁʝʥ ʫʯʝʥʠʮʠʤʘ ʠ ʥʘʩʪʘʚʥʠʮʠʤʘ ʩʨʝʜˁʠʭ ʩʪʨʫʯʥʠʭ ʰʢʦʣʘ ʫ ʢʦʿʠʤʘ ʩʝ ʩʧʨʦʚʦʜʠ 

ʥʘʩʪʘʚʥʠ ʧʨʦʛʨʘʤ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ, ʩʦʮʠʿʘʣʥʠʤ ʧʘʨʪʥʝʨʠʤʘ ʠ ʩʚʠʤ ʜʨʫʛʠʤ 

ʠʥʩʪʠʪʫʮʠʿʘʤʘ ʠ ʧʦʿʝʜʠʥʮʠʤʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʤ ʟʘ ʦʚʫ ʦʙʣʘʩʪ. 

 

ɹʫʜʫ˂ʠ ʜʘ ʫʩʧʝʰʥʦ ʩʧʨʦʚʦʹʝˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʧʨʝʪʧʦʩʪʘʚˀʘ ʧʨʠʧʨʝʤʫ ʩʚʠʭ 

ʫʯʝʩʥʠʢʘ ʠ ʧʨʠʤʝʥʫ ʧʨʦʧʠʩʘʥʠʭ ʧʨʦʮʝʜʫʨʘ, ʫʧʫʪʩʪʚʘ ʠʟ ʦʚʦʛ ʧʨʠʨʫʯʥʠʢʘ ʩʫ ʚʘʞʥʘ ʢʘʢʦ ʙʠ 

ʩʝ ʦʩʠʛʫʨʘʣʦ ʜʘ ʩʝ ʠʩʧʠʪ ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʩʧʨʦʚʦʜʠ ʫ ʩʚʘʢʦʿ ʰʢʦʣʠ ʠ ʜʘ ʛʘ ʩʚʠ ʫʯʝʥʠʮʠ ʧʦʣʘʞʫ 

ʧʦʜ ʿʝʜʥʘʢʠʤ ʫʩʣʦʚʠʤʘ. 

 

ʆʚʘʿ ʜʦʢʫʤʝʥʪ ˂ʝ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ ʙʠʪʠ ʫʥʘʧʨʝʹʠʚʘʥ ʠ ʧʨʦʰʠʨʠʚʘʥ ʫ ʩʢʣʘʜʫ ʩʘ 

ʟʘʭʪʝʚʠʤʘ ʠ ʧʦʪʨʝʙʘʤʘ ʩʠʩʪʝʤʘ ʢʚʘʣʠʬʠʢʘʮʠʿʘ, ʰʢʦʣʘ ʠ ʩʦʮʠʿʘʣʥʠʭ ʧʘʨʪʥʝʨʘ. 

                                                 
1 "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ" ʙʨ. 1/2007 
2 "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ" ʙʨ. 21/2009 
3 "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ" ʙʨ. 107/2012 
4 "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ ï ʇʨʦʩʚʝʪʥʠ ʛʣʘʩʥʠʢ "ʙʨ. 10/2014 
5 ɿʘʢʦʥ ʦ ʩʨʝʜˁʝʤ ʦʙʨʘʟʦʚʘˁʫ ʠ ʚʘʩʧʠʪʘˁʫ "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ ʙʨ.55/2013 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

2 

 

ʂʆʅʎɽʇʊ ʄɸʊʋʈʉʂʆɻ ʀʉʇʀʊɸ 

ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʿʝ ʿʝʜʘʥ ʦʜ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ ʦʙʝʟʙʝʹʠʚʘˁʘ ʢʚʘʣʠʪʝʪʘ ʩʪʨʫʯʥʦʛ 

ʦʙʨʘʟʦʚʘˁʘ. ʇʦʣʘʛʘˁʝʤ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʫ ʩʨʝʜˁʝʤ ʩʪʨʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫ, ʧʦʿʝʜʠʥʘʮ ʩʪʠʯʝ 

ʢʚʘʣʠʬʠʢʘʮʠʿʫ ʥʝʦʧʭʦʜʥʫ ʟʘ ʫʯʝʰ˂ʝ ʥʘ ʪʨʞʠʰʪʫ ʨʘʜʘ. 

 ʄʘʪʫʨʩʢʠʤ ʠʩʧʠʪʦʤ ʩʝ ʧʨʦʚʝʨʘʚʘ ʜʘ ʣʠ ʿʝ ʫʯʝʥʠʢ, ʧʦ ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥʦʤ 

ʯʝʪʚʦʨʦʛʦʜʠʰˁʝʤ ʦʙʨʘʟʦʚʘˁʫ, ʩʪʝʢʘʦ ʩʪʘʥʜʘʨʜʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʧʨʦʧʠʩʘʥʘ ʟʥʘˁʘ, 

ʚʝʰʪʠʥʝ, ʩʪʘʚʦʚʝ ʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʿ. ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʟʘ ʟʘʥʠʤʘˁʝ(ʘ) ʟʘ ʢʦʿʝ ʩʝ 

ʰʢʦʣʦʚʘʦ ʫ ʦʢʚʠʨʫ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʬʠʣʘ. ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʪʨʠ ʥʝʟʘʚʠʩʥʘ 

ʠʩʧʠʪʘ: 

Å ʠʩʧʠʪ ʠʟ ʩʨʧʩʢʦʛ ʿʝʟʠʢʘ ʠ ʢˁʠʞʝʚʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʿʝʟʠʢʘ ʠ ʢˁʠʞʝʚʥʦʩʪʠ ʥʘ ʢʦʿʝʤ 

ʩʝ ʫʯʝʥʠʢ ʰʢʦʣʦʚʘʦ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʤʘʪʝʨˁʠ ʿʝʟʠʢ); 

Å ʠʩʧʠʪ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ; 

Å ʤʘʪʫʨʩʢʠ ʧʨʘʢʪʠʯʥʠ ʨʘʜ. 

ʇʦʨʝʜ ʜʠʧʣʦʤʝ, ʩʚʘʢʠ ʧʦʿʝʜʠʥʘʮ ʧʦʣʘʛʘˁʝʤ ʦʚʘʢʚʦʛ ʠʩʧʠʪʘ ʩʪʠʯʝ ʠ ʪʟʚ. ʜʦʜʘʪʘʢ 

ʜʠʧʣʦʤʠ - ʋʚʝʨʝˁʝ ʦ ʧʦʣʦʞʝʥʠʤ ʠʩʧʠʪʠʤʘ ʫ ʦʢʚʠʨʫ ʩʘʚʣʘʜʘʥʦʛ ʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʟʦʚʥʠ 

ʧʨʦʬʠʣ, ʯʠʤʝ ʩʝ ʥʘ ʪʨʘʥʩʧʘʨʝʥʪʘʥ ʥʘʯʠʥ ʧʦʩʣʦʜʘʚʮʠʤʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʪʝʯʝʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ 

ʠ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ. 

 

ʂʦʥʮʝʧʪ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘʩʥʦʚʘʥ ʿʝ ʥʘ ʩʣʝʜʝ˂ʠʤ ʧʨʠʥʮʠʧʠʤʘ: 

 

- ʫʿʝʜʥʘʯʘʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ,  

- ʫʥʘʧʨʝʹʠʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʦʮʝˁʠʚʘˁʘ.  

 

ʋʿʝʜʥʘʯʘʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ ʧʦʜʨʘʟʫʤʝʚʘ 

ʩʧʨʦʚʦʹʝˁʝ ʠʩʧʠʪʘ ʧʦ ʿʝʜʥʘʢʠʤ ʟʘʭʪʝʚʠʤʘ ʠ ʧʦʜ ʿʝʜʥʘʢʠʤ ʫʩʣʦʚʠʤʘ ʫ ʩʚʠʤ ʰʢʦʣʘʤʘ. 

ʋʚʦʹʝˁʝ ʤʝʭʘʥʠʟʘʤʘ ʦʩʠʛʫʨʘˁʘ ʢʚʘʣʠʪʝʪʘ ʜʝʬʠʥʠʩʘʥʠʭ ʢʨʦʟ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʝ ʧʨʦʮʝʜʫʨʝ ʠ 

ʫʧʫʪʩʪʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ, ʚʘʞʘʥ ʩʫ ʘʩʧʝʢʪ ʢʚʘʣʠʪʝʪʥʦʛ ʩʧʨʦʚʦʹʝˁʘ ʠʩʧʠʪʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʩʝ 

ʜʦʧʨʠʥʦʩʠ ʫʿʝʜʥʘʯʘʚʘˁʫ ʢʚʘʣʠʪʝʪʘ ʦʙʨʘʟʦʚʘˁʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ ʟʘ ʩʚʘʢʠ ʦʙʨʘʟʦʚʥʠ 

ʧʨʦʬʠʣ. 

ʋʥʘʧʨʝʹʠʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʦʮʝˁʠʚʘˁʘ ʧʦʩʪʠʞʝ ʩʝ ʧʨʠʤʝʥʦʤ ʤʝʪʦʜʦʣʦʛʠʿʝ 

ʦʮʝˁʠʚʘˁʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ
6
, ʢʘʦ ʚʘʣʠʜʥʦʛ ʠ ʦʙʿʝʢʪʠʚʥʦʛ ʧʨʠʩʪʫʧʘ 

ʚʨʝʜʥʦʚʘˁʫ ʢʦʤʧʝʪʝʥʮʠʿʘ. ʈʘʟʚʦʿ ʦʙʿʝʢʪʠʚʥʠʭ ʢʨʠʪʝʨʠʿʫʤʘ ʧʨʦʮʝʥʝ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʝʪʦʜʘ 

ʠ ʠʥʩʪʨʫʤʝʥʘʪʘ ʦʤʦʛʫ˂ʝʥ ʿʝ ʫʩʧʦʩʪʘʚʦʤ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʜʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤ, 

ʦʮʝˁʠʚʘˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʧʦʯʠʚʘ ʥʘ ʦʧʝʨʘʮʠʦʥʘʣʠʟʘʮʠʿʠ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ 

ʧʨʦʠʩʪʝʢʣʠʭ ʠʟ ʨʝʘʣʥʠʭ ʟʘʭʪʝʚʘ ʧʦʩʣʘ ʦʜʥʦʩʥʦ ʧʨʦʮʝʩʘ ʨʘʜʘ. 

ʂʚʘʣʠʪʝʪ ʦʮʝˁʠʚʘˁʘ ʧʦʩʝʙʥʦ ʫ ʜʦʤʝʥʫ ʧʦʫʟʜʘʥʦʩʪʠ ʠ ʦʙʿʝʢʪʠʚʥʦʩʪʠ, ʦʩʪʚʘʨʫʿʝ ʩʝ ʠ 

ʫʚʦʹʝˁʝʤ ʜʝʣʠʤʠʯʥʦ ʝʢʩʪʝʨʥʦʛ ʦʮʝˁʠʚʘˁʘ. ʇʨʝʜʩʪʘʚʥʠʮʠ ʧʦʩʣʦʜʘʚʘʮʘ, ʩʪʨʫʯˁʘʮʠ ʫ 

ʦʜʨʝʹʝʥʦʿ ʦʙʣʘʩʪʠ, ʦʙʫʯʘʚʘʿʫ ʩʝ ʠ ʫʯʝʩʪʚʫʿʫ ʢʘʦ ʝʢʩʪʝʨʥʠ ʯʣʘʥʦʚʠ ʢʦʤʠʩʠʿʘ ʫ ʦʮʝˁʠʚʘˁʫ ʥʘ 

ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ. 

ʈʝʟʫʣʪʘʪʠ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʢʦʨʠʩʪʝ ʩʝ ʫ ʧʨʦʮʝʩʫ ʩʘʤʦʚʨʝʜʥʦʚʘˁʘ ʢʚʘʣʠʪʝʪʘ ʨʘʜʘ 

ʰʢʦʣʝ, ʘʣʠ ʠ ʚʨʝʜʥʦʚʘˁʘ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʮʝʩʘ ʫ ʜʘʪʦʤ ʦʙʨʘʟʦʚʥʦʤ ʧʨʦʬʠʣʫ, ʥʘ 

ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ. ʆʥʠ ʩʫ ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʩʤʝʨʥʠʮʘ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʮʝʩʘ 

ʥʘ ʦʙʘ ʥʠʚʦʘ. 

 ɿʘ ʩʚʘʢʠ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʧʨʠʧʨʝʤʘ ʩʝ ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ 

(ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʇʨʠʨʫʯʥʠʢ), ʢʦʿʠʤ ʩʝ ʜʝʪʘˀʥʦ ʦʧʠʩʫʿʝ ʥʘʯʠʥ ʧʨʠʧʨʝʤʝ, ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ 

ʨʝʘʣʠʟʘʮʠʿʝ ʠʩʧʠʪʘ. ʋ ʩʘʩʪʘʚ ʇʨʠʨʫʯʥʠʢʘ ʫʣʘʟʝ: ʉʪʘʥʜʘʨʜ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʪʝʭʥʠʯʘʨ 

ʤʝʭʘʪʨʦʥʠʢʝ, ʟʙʠʨʢʘ ʪʝʦʨʠʿʩʢʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ, ʣʠʩʪʘ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ, ʨʘʜʥʠ 

ʟʘʜʘʮʠ ʠ ʦʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ. 

                                                 
6 ɿʘ ʧʦʪʨʝʙʝ ʧʨʠʤʝʥʝ ʢʦʥʮʝʧʪʘ ʦʮʝˁʠʚʘˁʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʫ ʩʪʨʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʠ ʧʦʩʝʙʥʦ ʫ ʦʙʣʘʩʪʠ ʠʩʧʠʪʘ ʨʘʟʚʠʿʝʥ ʿʝ 
ʧʨʠʨʫʯʥʠʢ Ăʆʮʝˁʠʚʘˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʫ ʩʪʨʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫñ ʫ ʦʢʚʠʨʫ ʢʦʛʘ ʩʫ ʦʧʠʩʘʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʥʮʝʧʪʘ, ˁʝʛʦʚʝ 

ʧʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʧʨʠʩʪʫʧʝ ʦʮʝˁʠʚʘˁʫ, ʤʝʪʦʜʝ ʧʨʠʤʝʨʝʥʝ ʪʘʢʚʦʿ ʚʨʩʪʠ ʦʮʝˁʠʚʘˁʘ, ʢʘʦ ʠ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥ ʤʝʪʦʜʦʣʦʰʢʠ ʧʫʪ ʟʘ 

ʨʘʟʚʦʿ ʢʨʠʪʝʨʠʿʫʤʘ ʧʨʦʮʝʥʝ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʦʜʨʝʹʝʥʫ ʢʚʘʣʠʬʠʢʘʮʠʿʫ (www.zuov.gov.rs) 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

3 

 

ʇʨʠʨʫʯʥʠʢʝ ʧʨʠʧʨʝʤʘ, ʫ ʩʘʨʘʜˁʠ ʩʘ ʪʠʤʦʚʠʤʘ ʥʘʩʪʘʚʥʠʢʘ ʩʚʘʢʦʛ ʧʨʦʬʠʣʘ, ɿʘʚʦʜ ʟʘ 

ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ ï ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ 

ʦʜʨʘʩʣʠʭ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʎʝʥʪʘʨ). 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

4 

 

I  ʇʈʆɻʈɸʄ ʄɸʊʋʈʉʂʆɻ ʀʉʇʀʊɸ 

ʎʀɲ  

ʄʘʪʫʨʩʢʠʤ ʠʩʧʠʪʦʤ ʧʨʦʚʝʨʘʚʘ ʩʝ ʜʘ ʣʠ ʿʝ ʫʯʝʥʠʢ, ʧʦ ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥʦʤ ʦʙʨʘʟʦʚʘˁʫ 

ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ, ʩʪʝʢʘʦ ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʧʨʦʧʠʩʘʥʝ 

ʉʪʘʥʜʘʨʜʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ
 7
. 

ʉʊʈʋʂʊʋʈɸ  

ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʪʨʠ ʥʝʟʘʚʠʩʥʘ ʠʩʧʠʪʘ: 

¶ ʠʩʧʠʪ ʠʟ ʩʨʧʩʢʦʛ ʿʝʟʠʢʘ ʠ ʢˁʠʞʝʚʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʿʝʟʠʢʘ ʠ ʢˁʠʞʝʚʥʦʩʪʠ ʥʘ ʢʦʿʝʤ 
ʩʝ ʫʯʝʥʠʢ ʰʢʦʣʦʚʘʦ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʤʘʪʝʨˁʠ ʿʝʟʠʢ); 

¶ ʠʩʧʠʪ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ; 

¶ ʤʘʪʫʨʩʢʠ ʧʨʘʢʪʠʯʥʠ ʨʘʜ. 

ʆʎɽɳʀɺɸɳɽ ʉʊʈʋʏʅʀʍ ʂʆʄʇɽʊɽʅʎʀɱɸ  

ʋ ʦʢʚʠʨʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʩʝ ʧʨʦʚʝʨʘʚʘ ʩʪʝʯʝʥʦʩʪ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ. 

ʆʮʝˁʠʚʘˁʝ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʚʨʰʠ ʩʝ ʢʦʤʙʠʥʘʮʠʿʦʤ ʤʝʪʦʜʘ: ʪʝʩʪʠʨʘˁʝ ʩʪʨʫʯʥʦ 

ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʠ ʩʠʤʫʣʘʮʠʿʘ ʧʫʪʝʤ ʠʟʚʦʹʝˁʘ ʧʨʘʢʪʠʯʥʠʭ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ. ʊʝʩʪ ʟʥʘˁʘ 

ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʠʩʭʦʜʠʤʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ (ʠʩʭʦʜʠ ʟʥʘˁʘ), ʜʦʢ ʩʫ ʨʘʜʥʠ ʟʘʜʘʮʠ 

ʬʦʨʤʠʨʘʥʠ ʧʨʝʚʘʩʭʦʜʥʦ ʥʘ ʦʩʥʦʚʫ ʿʝʜʠʥʠʮʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʨʦʚʝʨʫ 

ʦʩʧʦʩʦʙˀʝʥʦʩʪʠ ʫʯʝʥʠʢʘ ʟʘ ʧʨʠʤʝʥʫ ʟʥʘˁʘ, ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʚʝʰʪʠʥʘ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ 

ʩʪʘʚʦʚʘ ʫ ʨʘʜʥʦʤ ʢʦʥʪʝʢʩʪʫ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʿʝ ʦʤʦʛʫ˂ʝʥʦ ʤʝʨʝˁʝ ʟʥʘˁʘ, ʚʝʰʪʠʥʘ, ʩʪʘʚʦʚʘ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʿʠ ʦʜʛʦʚʘʨʘʿʫ ʉʪʘʥʜʘʨʜʫ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ. 

 ʂʨʠʪʝʨʠʿʫʤʠ ʦʮʝˁʠʚʘˁʘ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʨʘʟʚʠʿʝʥʠ ʩʫ ʥʘ ʦʩʥʦʚʫ ʿʝʜʠʥʠʮʘ 

ʢʦʤʧʝʪʝʥʮʠʿʘ ʠ ʯʠʥʝ ʆʢʚʠʨ ʟʘ ʦʮʝˁʠʚʘˁʝ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʿʫ ʪʝʭʥʠʯʘʨ 

ʤʝʭʘʪʨʦʥʠʢʝ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʆʢʚʠʨ). ʆʢʚʠʨ ʩʘʜʨʞʠ ʢʨʠʪʝʨʠʿʫʤʝ ʧʨʦʮʝʥʝ, ʜʘʪʝ ʫ ʜʚʝ 

ʢʘʪʝʛʦʨʠʿʝ: ʘʩʧʝʢʪʠ ʠ ʠʥʜʠʢʘʪʦʨʠ ʧʨʦʮʝʥʝ. ʀʥʩʪʨʫʤʝʥʪʠ ʟʘ ʦʮʝˁʠʚʘˁʝ ʩʪʨʫʯʥʠʭ 

ʢʦʤʧʝʪʝʥʮʠʿʘ ï ʦʙʨʘʩʮʠ  ʢʦʿʠ ʩʝ  ʢʦʨʠʩʪʝ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʬʦʨʤʠʨʘʥʠ ʩʫ ʠ ʫʩʢʣʘʹʝʥʠ ʩʘ 

ʆʢʚʠʨʦʤ. 
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ʊɽʍʅʆʃʆʐʂɽ ɼʆʂʋʄɽʅʊɸʎʀɱɽ 

ɸʩʧʝʢʪʠ 
ʠʥʜʠʢʘʪʦʨʠ 

1 2 3 4 5 

ʀʟʨʘʜʘ ʧʨʦʿʝʢʪʥʦ ʪʝʭʥʦʣʦʰʢʝ 

ʜʦʢʫʤʝʥʪʘʮʠʿʝ 

  

ʀʟʨʘʹʫʿʝ ʠʜʝʿʥʦ 

ʨʝʰʝˁʝ / ʠʟʨʘʹʫʿʝ 

ʰʝʤʫ ʧʦʚʝʟʠʚʘˁʘ 

ʂʦʨʠʩʪʠ ʪʝʭʥʠʯʢʫ 

ʜʦʢʫʤʝʥʪʘʮʠʿʫ 

ʋʧʦʪʨʝʙˀʘʚʘ 

ʧʨʦʛʨʘʤʩʢʝ ʧʘʢʝʪʝ 

ʧʨʠ ʠʟʨʘʜʠ ʪʝʭʥʠʯʢʝ 

ʜʦʢʫʤʝʥʪʘʮʠʿʝ 

  

 

ʄʦʥʪʠʨʘˁʝ ʢʦʤʧʦʥʝʥʘʪʘ 

ʤʝʭʘʪʨʦʥʩʢʠʭ ʩʠʩʪʝʤʘ 

 

ʇʨʠʙʘʚˀʘ (ʪʨʝʙʫʿʝ) 

ʝʣʝʤʝʥʪʝ ʧʦʪʨʝʙʥʝ ʟʘ 

ʤʦʥʪʘʞʫ 

ʄʦʥʪʠʨʘ ʩʝʥʟʦʨʝ, 

ʘʢʪʫʘʪʦʨʝ ʠ 

ʫʧʨʘʚˀʘʯʢʝ ʫʨʝʹʘʿʝ 

/ʚʨʰʠ ʧʦʚʝʟʠʚʘˁʝ 

ʝʣʝʤʝʥʘʪʘ /ʫʥʦʩʠ 

ʧʨʦʛʨʘʤ ʫ ʨʘʯʫʥʘʨ 

ʇʦʜʝʰʘʚʘ ʧʘʨʘʤʝʪʨʝ 

ʩʠʩʪʝʤʘ 
ʊʝʩʪʠʨʘ ʩʠʩʪʝʤʝ 

ʄʝʭʘʪʨʦʥʩʢʠ 

ʩʠʩʪʝʤ ʫ 

ʬʫʥʢʮʠʿʠ 

 

ʆʜʨʞʘʚʘˁʝ ʤʝʭʘʪʨʦʥʩʢʝ 

ʦʧʨʝʤʝ 

 

ʇʨʦʚʝʨʘʚʘ ʠ ʧʦʜʝʰʘʚʘ 

ʝʣʝʢʪʨʠʯʥʝ ʠ 

ʤʝʭʘʥʠʯʢʝ ʧʘʨʘʤʝʪʨʝ 

ʇʨʦʚʝʨʘʚʘ ʠ 

ʧʦʜʝʰʘʚʘ 

ʬʫʥʢʮʠʦʥʘʣʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

(ʩʦʬʪʚʝʨ) 

ʉʧʨʦʚʦʜʠ ʬʠʥʘʣʥʠʦ 

ʪʝʩʪʠʨʘˁʝ ʠ 

ʧʨʦʚʝʨʘʚʘ 

ʠʩʧʨʘʚʥʦʩʪ / ʧʨʘʪʠ 

ʧʨʦʮʝʩʝ ʧʨʦʠʟʚʦʜˁʝ 

ʦʩʪʚʘʨʝʥʝ ʧʫʪʝʤ 

ʇʃʎ-ʘ 

ʂʦʨʠʩʪʠ ʜʠʛʠʪʘʣʥʝ 

ʩʠʩʪʝʤʝ, 

ʤʠʢʨʦʨʘʯʫʥʘʨʝ, ʇʃʎ 

ʫ ʤʝʭʘʪʨʦʥʠʮʠ 

ʇʨʠʤʝˁʫʿʝ 

ʤʝʨʝ ʟʘʰʪʠʪʝ 

ʥʘ ʨʘʜʫ ʠ 

ʟʘʰʪʠʪʝ 

ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ 

  

                                                 
8 ɿʘ ʧʦʪʨʝʙʝ ʨʝʘʣʠʟʘʮʠʿʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʠ ʧʨʦʮʝʥʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʝʥʠʢʘ ʢʨʦʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʨʘʜʥʝ ʟʘʜʘʪʘʢʝ, ʠʟʚʨʰʝʥʦ ʿʝ ʦʙʿʝʜʠˁʘʚʘˁʝ  ʢʦʤʧʝʪʝʥʮʠʿʘ ʠʟ ʉʪʘʥʜʘʨʜʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ ʠ 
ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʘʩʧʝʢʪʠ ʠ ʠʥʜʠʢʘʪʦʨʠ.  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

6 

 

 

 

ʂʦʤʧʝʪʝʥʮʠʿʘ ɹ é ɼʀɱɸɻʅʆʉʊʀʂɸ ʀ ʇʆʇʈɸɺʂɸ ʂɺɸʈʆɺɸ ʄɽʍɸʊʈʆʅʉʂʀʍ ʋʈɽɫɸɱɸ ʀ ʉʀʉʊɽʄɸ 

ɸʩʧʝʢʪʠ 
ʠʥʜʠʢʘʪʦʨʠ 

1 2 3 4 5 

ɼʠʿʘʛʥʦʩʪʠʢʘ ʢʚʘʨʦʚʘ 

ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ 

ʋʪʚʨʹʫʿʝ 

ʤʘʥʠʬʝʩʪʘʮʠʿʝ 

ʢʚʘʨʘ 

ʇʨʦʚʝʨʘʚʘ ʠʟʚʦʨʝ 

ʥʘʧʘʿʘˁʘ ʠ ʣʦʛʠʢʝ 

ʨʘʜʘ ʩʠʩʪʝʤʘ 

ʄʝʨʠ ʧʘʨʘʤʝʪʨʝ 

ʝʣʝʢʪʨʠʯʥʠʭ, 

ʤʝʭʘʥʠʯʢʠʭ ʠ 

ʧʥʝʫʤʘʪʩʢʠʭ 

ʝʣʝʤʝʥʘʪʘ 

ʋʪʚʨʹʫʿʝ ʫʟʨʦʢʝ ʠ 

ʥʝʦʧʭʦʜʥʝ ʧʨʦʮʝʜʫʨʝ 

ʟʘ ʦʪʢʣʘˁʘˁʝ ʢʚʘʨʘ 

ʇʨʠʤʝˁʫʿʝ 

ʤʝʨʝ ʟʘʰʪʠʪʝ 

ʥʘ ʨʘʜʫ ʠ 

ʟʘʰʪʠʪʝ 

ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ 

ʆʪʢʣʘˁʘˁe ʢʚʘʨʦʚʘ 

ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ 

ɼʝʤʦʥʪʠʨʘ 

ʥʝʠʩʧʨʘʚʥʝ 

ʢʦʤʧʦʥʝʥʪʝ ʩʠʩʪʝʤʘ 

ʄʦʥʪʠʨʘ ʠʩʧʨʘʚʥʝ 

ʢʦʤʧʦʥʝʥʪʝ / 

ʫʯʠʪʘʚʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʧʨʦʛʨʘʤ 

ʇʨʦʚʝʨʘʚʘ ʠ 

ʧʦʜʝʰʘʚʘ ʧʘʨʘʤʝʪʨʝ 

ʩʠʩʪʝʤʘ 

ʊʝʩʪʠʨʘ ʧʦʧʨʘʚˀʝʥʝ 

ʩʠʩʪʝʤʝ 

ʄʝʭʘʪʨʦʥʩʢʠ 

ʩʠʩʪʝʤ ʫ 

ʬʫʥʢʮʠʿʠ 

ʆʙʘʚˀʘˁʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʭ 

ʧʦʩʣʦʚʘ 
ʆʪʚʘʨʘ ʨʘʜʥʠ ʥʘʣʦʛ  ɽʚʠʜʝʥʪʠʨʘ ʢʚʘʨ 

ʊʨʝʙʫʿʝ ʨʝʟʝʨʚʥʝ 

ʜʝʣʦʚʝ ʠ ʧʦʪʨʦʰʥʠ 

ʤʘʪʝʨʠʿʘʣ 

ɽʚʠʜʝʥʪʠʨʘ ʟʘʤʝˁʝʥʝ 

ʢʦʤʧʦʥʝʥʪʝ 

ʩʠʩʪʝʤʘ/ʫʪʨʦʰʝʥʠ 

ʤʘʪʝʨʠʿʘʣ 
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ʇʈɽɼʋʉʃʆɺʀ ɿɸ ʇʆʃɸɻɸɳɽ ʀ ʋʉʃʆɺʀ ʉʇʈʆɺʆɫɽɳɸ  

 ʋʯʝʥʠʢ ʤʦʞʝ ʜʘ ʧʦʣʘʞʝ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ. 

 ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʧʦʣʘʛʘˁʝ ʠ ʫʩʣʦʚʠ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʜʘʪʠ ʩʫ ʫ ʩʣʝʜʝ˂ʦʿ 

ʪʘʙʝʣʠ. 

 

ʋʯʝʥʠʢ: 

ʦʧʰʪʠ: ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥ ʯʝʪʚʨʪʠ ʨʘʟʨʝʜ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʬʠʣʘ  

ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 

ʧʦʩʝʙʥʠ: ʧʨʠʙʦʨ ʟʘ ʧʠʩʘˁʝ (ʦʙʘʚʝʟʥʘ ʭʝʤʠʿʩʢʘ ʦʣʦʚʢʘ) 

ʨʘʜʥa ʦʜʝ˂a, ʦʙʫ˂a ʠ ʣʠʯʥa ʟʘʰʪʠʪʥa ʦʧʨʝʤa ʫ ʩʢʣʘʜʫ ʩʘ ʫʧʫʪʩʪʚʦʤ ʟʘ 

ʨʝʘʣʠʟʘʮʠʿʫ ʧʦʿʝʜʠʥʘʯʥʠʭ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ  

ʐʢʦʣʘ:  

ʟʘ ʧʨʠʧʨʝʤʫ ʠ ʩʧʨʦʚʦʹʝˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʰʢʦʣʘ, ʫ ʜʦʛʦʚʦʨʫ ʩʘ 

ʩʦʮʠʿʘʣʥʠʤ ʧʘʨʪʥʝʨʠʤʘ, ʦʙʝʟʙʝʜʠ ʧʦʪʨʝʙʥʝ ʫʩʣʦʚʝ ʟʘ ʠʟʨʘʜʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʨʘʜʥʠʭ 

ʟʘʜʘʪʘʢʘ:  

¶ ʚʨʝʤʝ (ʪʝʨʤʠʥʝ ʟʘ ʠʟʚʦʹʝˁʝ ʩʚʠʭ ʜʝʣʦʚʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʧʣʘʥ ʨʝʣʠʟʘʮʠʿʝ 

ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ);  

¶ ʧʨʦʩʪʦʨʝ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʪʝʩʪʘ ʟʥʘˁʘ ʠ ʨʘʜʥʘ ʤʝʩʪʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ 

ʨʘʜʘ;  

¶ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ ʧʨʠʤʝʨʘʢʘ ʪʝʩʪʦʚʘ  

¶ ʈC ʨʘʯʫʥʘʨʝ ʩʘ Microsft Office ʧʘʢʝʪʦʤ; ʧʘʢʝʪ ʟʘ ʮʨʪʘˁʝ ʝʣʝʢʪʨʦʧʥʝʫʤʘʪʩʢʠʭ ʰʝʤʘ ʢʘʦ 

ʠ ʧʘʢʝʪʠ ʟʘ ʮʨʪʘˁʝ ʝʣʝʢʪʨʦ ʰʝʤʘ ( ʥʘ ʧʨʠʤʝʨ ʬʣʫʠʜ ʩʠʤ, ʝ-ʧʣʘʥ, ɽ3-ʰʝʤʘʪʠʢ, ʤʫʣʪʠ 

ʩʠʤ,  ʠʣʠ ʩʣʠʯʥʠ) 

¶ ʩʝʨʚʝʨ ʩʘ ʫʤʨʝʞʝʥʠʤ ʨʘʯʫʥʘʨʠʤʘ; 

¶ ʰʪʘʤʧʘʯ ʧʦʚʝʟʘʥ ʩʘ ʩʝʨʚʝʨʦʤ; 

¶ ʧʘʧʠʨ ʟʘ ʰʪʘʤʧʘˁʝ ʬʦʨʤʘʪʘ ɸ4; 

¶ ʘʣʘʪ, ʧʨʠʙʦʨ, ʠʥʩʪʨʫʤʝʥʪʝ ʠ ʦʧʨʝʤʫ ʫ ʩʢʣʘʜʫ ʩʘ ʫʧʫʪʩʪʚʦʤ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʧʦʿʝʜʠʥʘʯʥʠʭ 

ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ, 

¶ ʧʦʪʨʝʙʥʝ ʤʘʪʝʨʠʿʘʣʝ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʫ ʩʢʣʘʜʫ ʩʘ ʫʧʫʪʩʪʚʦʤ ʟʘ 

ʨʝʘʣʠʟʘʮʠʿʫ ʧʦʿʝʜʠʥʘʯʥʠʭ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ, 

¶ ʧʦʪʨʝʙʥʝ ʩʦʬʪʚʝʨʝ, 

¶ ɿʘʧʠʩʥʠʢʝ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ; 

¶ ʦʧʠʩʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ ʠ ʯʣʘʥʘ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ; 

¶ ʦʙʨʘʩʮʝ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʩʚʘʢʦʛ ʯʣʘʥʘ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ; 

¶ ʯʣʘʥʦʚʝ ʢʦʤʠʩʠʿʘ ʦʙʫʯʝʥʝ ʟʘ ʦʮʝˁʠʚʘˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ. 

 

  

ʊʦʢʦʤ ʨʝʘʣʠʟʘʮʠʿʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʥʠʿʝ ʜʦʟʚʦˀʝʥʘ ʫʧʦʪʨʝʙʘ ʤʦʙʠʣʥʠʭ ʪʝʣʝʬʦʥʘ. 
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ʆʈɻɸʅʀɿɸʎʀɱɸ  

ʆʨʛʘʥʠʟʘʮʠʿʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʩʧʨʦʚʦʜʠ ʩʝ ʫ ʩʢʣʘʜʫ ʩʘ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʧʨʦʛʨʘʤʫ 

ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ. ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʩʝ 

ʦʨʛʘʥʠʟʫʿʝ ʫ ʰʢʦʣʘʤʘ ʫ ʪʨʠ ʠʩʧʠʪʥʘ ʨʦʢʘ ʢʦʿʠ ʩʝ ʨʝʘʣʠʟʫʿʫ ʫ ʿʫʥʫ, ʘʚʛʫʩʪʫ ʠ ʿʘʥʫʘʨʫ. 

ʐʢʦʣʘ ʙʣʘʛʦʚʨʝʤʝʥʦ ʧʣʘʥʠʨʘ ʠ ʧʨʠʧʨʝʤʘ ˀʫʜʩʢʝ ʠ ʪʝʭʥʠʯʢʝ ʨʝʩʫʨʩʝ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ 

ʠʩʧʠʪʘ ʠ ʠʟʨʘʹʫʿʝ ʨʘʩʧʦʨʝʜ ʧʦʣʘʛʘˁʘ ʩʚʠʭ ʠʩʧʠʪʘ ʫ ʦʢʚʠʨʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ.  

ɿʘ ʩʚʘʢʫ ʰʢʦʣʩʢʫ ʛʦʜʠʥʫ ʜʠʨʝʢʪʦʨ, ʥʘ ʧʨʝʜʣʦʛ ʥʘʩʪʘʚʥʠʯʢʦʛ ʚʝ˂ʘ, ʬʦʨʤʠʨʘ ʀʩʧʠʪʥʠ 

ʦʜʙʦʨ.  ʀʩʧʠʪʥʠ ʦʜʙʦʨ ʯʠʥʝ ʯʣʘʥʦʚʠ ʩʚʠʭ ʠʩʧʠʪʥʠʭ ʢʦʤʠʩʠʿʘ, ʘ ʧʨʝʜʩʝʜʥʠʢ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ 

ʿʝ ʧʦ ʧʨʘʚʠʣʫ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ. 

ɿʘ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ ʠʤʝʥʫʿʝ ʤʝʥʪʦʨʝ. ʄʝʥʪʦʨ ʿʝ ʥʘʩʪʘʚʥʠʢ ʩʪʨʫʯʥʠʭ 

ʧʨʝʜʤʝʪʘ ʢʦʿʠ ʿʝ ʦʙʫʯʘʚʘʦ ʫʯʝʥʠʢʘ ʫ ʪʦʢʫ ʰʢʦʣʦʚʘˁʘ. ʆʥ ʧʦʤʘʞʝ ʫʯʝʥʠʢʫ ʫ ʧʨʠʧʨʝʤʘʤʘ ʟʘ 

ʧʦʣʘʛʘˁʝ ʪʝʩʪʘ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʠ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ. ʋ ʦʢʚʠʨʫ 

ʪʨʠ ʥʝʜʝˀʝ ʧʣʘʥʠʨʘʥʝ ʥʘʩʪʘʚʥʠʤ ʧʣʘʥʦʤ ʟʘ ʧʨʠʧʨʝʤʫ ʠ ʧʦʣʘʛʘˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ, ʰʢʦʣʘ 

ʦʨʛʘʥʠʟʫʿʝ ʢʦʥʩʫʣʪʘʮʠʿʝ, ʠʥʬʦʨʤʠʰʝ ʢʘʥʜʠʜʘʪʝ ʦ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʦʮʝˁʠʚʘˁʘ ʠ ʦʙʝʟʙʝʹʫʿʝ 

ʫʩʣʦʚʝ (ʚʨʝʤʝ, ʧʨʦʩʪʦʨ, ʦʧʨʝʤʘ) ʟʘ ʧʨʠʧʨʝʤʫ ʫʯʝʥʠʢʘ ʟʘ ʩʚʝ ʟʘʜʘʪʢʝ ʧʨʝʜʚʠʹʝʥʝ ʤʘʪʫʨʩʢʦʠʤ 

ʠʩʧʠʪʦʤ. 

ʋ ʧʝʨʠʦʜʫ ʧʨʠʧʨʝʤʝ ʰʢʦʣʘ ʦʨʛʘʥʠʟʫʿʝ ʦʙʫʢʫ ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʘ ʟʘ ʦʮʝˁʠʚʘˁʝ ʥʘ 

ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʫʟ ʧʦʜʨʰʢʫ ʩʪʨʫʯʥʠʭ ʩʘʨʘʜʥʠʢʘ ʰʢʦʣʝ. 

ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʩʧʨʦʚʦʜʠ ʩʝ ʫ ʰʢʦʣʠ ʠ ʧʨʦʩʪʦʨʠʤʘ ʛʜʝ ʩʝ ʥʘʣʘʟʝ ʨʘʜʥʘ ʤʝʩʪʘ ʠ ʫʩʣʦʚʠ 

ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ. 

ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʟʘ ʫʯʝʥʠʢʘ ʤʦʞʝ ʜʘ ʪʨʘʿʝ ʥʘʿʚʠʰʝ ʯʝʪʠʨʠ ʜʘʥʘ. ʋ ʠʩʪʦʤ ʜʘʥʫ ʫʯʝʥʠʢ 

ʤʦʞʝ ʜʘ ʧʦʣʘʞʝ ʩʘʤʦ ʿʝʜʘʥ ʦʜ ʜʝʣʦʚʘ ʤʘʪʫʨʩʢʦʛ  ʠʩʧʠʪʘ. 

ɿʘ ʩʚʘʢʠ ʜʝʦ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ ʠʤʝʥʫʿʝ ʩʪʨʫʯʥʫ ʠʩʧʠʪʥʫ ʢʦʤʠʩʠʿʫ, 

ʢʦʿʫ ʯʠʥʝ ʪʨʠ ʯʣʘʥʘ ʠ ʪʨʠ ʟʘʤʝʥʠʢʘ. ʈʘʜʠ ʝʬʠʢʘʩʥʠʿʝ ʨʝʘʣʠʟʘʮʠʿʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ, ʘʢʦ ʟʘ ʪʦ 

ʧʦʩʪʦʿʝ ʧʨʦʧʠʩʘʥʠ ʢʘʜʨʦʚʩʢʠ ʠ ʤʘʪʝʨʠʿʘʣʥʠ ʫʩʣʦʚʠ, ʫ ʰʢʦʣʠ ʩʝ ʤʦʞʝ ʬʦʨʤʠʨʘʪʠ ʠ ʚʠʰʝ 

ʠʩʧʠʪʥʠʭ ʢʦʤʠʩʠʿʘ, ʢʦʿʝ ʤʦʛʫ ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʥʝʟʘʚʠʩʥʦ ʜʘ ʦʙʘʚˀʘʿʫ ʦʮʝˁʠʚʘˁʝ. 

ɽɺʀɼɽʅʊʀʈɸɳɽ ʋʉʇɽʍɸ ʀ ʀɿɺɽʐʊɸɺɸɳɽ 

ʋʯʝʥʠʢ ʢʦʿʠ ʠʩʧʫˁʘʚʘ ʦʧʰʪʠ ʫʩʣʦʚ ʟʘ ʧʨʠʩʪʫʧʘˁʝ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʜʫʞʘʥ ʿʝ ʜʘ 

ʰʢʦʣʠ ʧʦʜʥʝʩʝ ʧʠʩʘʥʫ ʧʨʠʿʘʚʫ ʟʘ ʧʦʣʘʛʘˁʝ ʠ ʧʨʘʪʝ˂ʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ. ʈʦʢ 

ʟʘ ʧʨʠʿʘʚˀʠʚʘˁʝ ʠʩʧʠʪʘ ʦʜʨʝʹʫʿʝ ʰʢʦʣʘ. 

ʊʦʢʦʤ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ ʧʦʿʝʜʠʥʘʯʥʦ, ʚʦʜʠ ʩʝ ɿʘʧʠʩʥʠʢ ʦ ʧʦʣʘʛʘˁʫ 

ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. ʋ ʦʢʚʠʨʫ ʟʘʧʠʩʥʠʢʘ ʧʨʠʣʘʞʫ ʩʝ: 

¶ ʧʠʩʘʥʠ ʩʘʩʪʘʚ ʠʟ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ; 

¶ ʦʮʝˁʝʥ ʪʝʩʪ ʩʘ ʠʩʧʠʪʘ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦ - ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ; 

¶ ʧʠʩʘʥʠ ʨʘʜʦʚʠ ʫʯʝʥʠʢʘ ʫ ʦʢʚʠʨʫ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ; 

¶ ʦʙʨʘʩʮʠ ʟʘ ʦʮʝˁʠʚʘˁʝ ʩʚʘʢʦʛ ʧʦʿʝʜʠʥʘʯʥʦʛ ʨʘʜʥʦʛ ʟʘʜʘʪʘʢʘ ʩʚʠʭ ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʝ. 

ʅʘʢʦʥ ʨʝʘʣʠʟʘʮʠʿʝ ʧʦʿʝʜʠʥʘʯʥʦʛ ʠʩʧʠʪʘ ʫ ʩʘʩʪʘʚʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʢʦʤʠʩʠʿʘ ʫʪʚʨʹʫʿʝ ʠ 

ʝʚʠʜʝʥʪʠʨʘ ʫʩʧʝʭ ʫʯʝʥʠʢʘ ʫ ɿʘʧʠʩʥʠʮʠʤʘ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʠ ʪʠ ʨʝʟʫʣʪʘʪʠ ʩʝ 

ʦʙʿʘʚˀʫʿʫ, ʢʘʦ ʥʝʟʚʘʥʠʯʥʠ, ʥʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ ʰʢʦʣʝ. 

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʩʚʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠʩʧʠʪʘ ʀʩʧʠʪʥʠ ʦʜʙʦʨ ʫʪʚʨʹʫʿʝ ʦʧʰʪʠ ʫʩʧʝʭ 

ʫʯʝʥʠʢʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ. ʅʘʢʦʥ ʩʝʜʥʠʮʝ ʠʩʧʠʪʥʦʛ ʦʜʙʦʨʘ ʥʘ ʢʦʿʦʿ ʩʝ ʨʘʟʤʘʪʨʘ ʫʩʧʝʭ 

ʫʯʝʥʠʢʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ, ʥʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ ʰʢʦʣʝ ʦʙʿʘʚˀʫʿʫ ʩʝ ʟʚʘʥʠʯʥʠ ʨʝʟʫʣʪʘʪʠ 

ʫʯʝʥʠʢʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ. 

ʆʧh ʪʠ ʫʩʧʝʭ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʠʩʢʘʟʫʿʝ ʩʝ ʿʝʜʥʦʤ ʦʮʝʥʦʤ ʢʘʦ ʘʨʠʪʤʝʪʠʯʢʘ ʩʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ ʦʮʝʥʘ ʜʦʙʠʿʝʥʠʭ ʥʘ ʧʦʿʝʜʠʥʘʯʥʠʤ ʠʩʧʠʪʠʤʘ ʫ ʩʘʩʪʘʚʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. 

ʋʯʝʥʠʢ ʿʝ ʧʦʣʦʞʠʦ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʘʢʦ ʿʝ ʠʟ ʩʚʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠʩʧʠʪʘ ʫ ʩʘʩʪʘʚʫ 

ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʜʦʙʠʦ ʧʦʟʠʪʠʚʥʫ ʦʮʝʥʫ. 

ʋʯʝʥʠʢ ʢʦʿʠ ʿʝ ʥʘ ʿʝʜʥʦʤ ʠʣʠ ʜʚʘ ʧʦʿʝʜʠʥʘʯʥʘ ʠʩʧʠʪʘ ʫ ʩʘʩʪʘʚʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʜʦʙʠʦ 

ʥʝʜʦʚʦˀʥʫ ʦʮʝʥʫ ʫʧʫ˂ʫʿʝ ʩʝ ʥʘ ʧʦʣʘʛʘˁʝ ʧʦʧʨʘʚʥʦʛ ʠʣʠ ʧʦʧʨʘʚʥʠʭ ʠʩʧʠʪʘ ʫ ʩʘʩʪʘʚʫ 

ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ.   



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʋ ʨʦʢʫ ʦʜ 24 ʩʘʪʘ ʦʜ ʦʙʿʘʚˀʠʚʘˁʘ ʟʚʘʥʠʯʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫʯʝʥʠʢ ʠʤʘ ʧʨʘʚʦ ʧʦʜʥʦʰʝˁʘ 

ʞʘʣʙʝ ʜʠʨʝʢʪʦʨʫ ʰʢʦʣʝ ʥʘ ʫʩʧʝʭ ʦʩʪʚʘʨʝʥ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ. 

 ʅʘʢʦʥ ʨʝʘʣʠʟʘʮʠʿʝ ʠʩʧʠʪʘ, ʘ ʥʘ ʟʘʭʪʝʚ ʎʝʥʪʨʘ, ʰʢʦʣʘ ʿʝ ʫ ʦʙʘʚʝʟʠ ʜʘ ʨʝʟʫʣʪʘʪʝ ʠʩʧʠʪʘ 

ʜʦʩʪʘʚʠ ʎʝʥʪʨʫ, ʨʘʜʠ ʧʨʘ˂ʝˁʘ ʠ ʘʥʘʣʠʟʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. ʋ ʪʫ ʩʚʨʭʫ ʎʝʥʪʘʨ ʙʣʘʛʦʚʨʝʤʝʥʦ 

ʧʨʦʩʣʝʹʫʿʝ ʰʢʦʣʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʨʘʩʮʝ ʠ ʠʥʩʪʨʫʤʝʥʪʝ ʟʘ ʧʨʘ˂ʝˁʝ. 

ɼʀʇʃʆʄɸ ʀ ʋɺɽʈɽɳɽ  

ʋʯʝʥʠʢʫ ʢʦʿʠ ʿʝ ʧʦʣʦʞʠʦ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ  ʠʟʜʘʿʝ ʩʝ ɼʠʧʣʦʤʘ ʦ ʩʪʝʯʝʥʦʤ ʩʨʝʜˁʝʤ 

ʦʙʨʘʟʦʚʘˁʫ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ. 

 

ʋʟ ɼʠʧʣʦʤʫ ʰʢʦʣʘ ʫʯʝʥʠʢʫ ʠʟʜʘʿʝ ʋʚʝʨʝˁʝ ʦ ʧʦʣʦʞʝʥʠʤ ʠʩʧʠʪʠʤʘ ʫ ʦʢʚʠʨʫ 

ʩʘʚʣʘʜʘʥʦʛ ʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ. 

 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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II  ʀʉʇʀʊʀ ʋ ʆʂɺʀʈʋ ʄɸʊʋʈʉʂʆɻ ʀʉʇʀʊɸ 

1. ʀʉʇʀʊ ʀɿ ʄɸʊɽʈɳɽɻ ɱɽɿʀʂɸ ʀ ʂɳʀɾɽɺʅʆʉʊʀ 

 ʎʠˀ ʠʩʧʠʪʘ ʿʝ ʧʨʦʚʝʨʘ ʿʝʟʠʯʢʝ ʧʠʩʤʝʥʦʩʪʠ, ʧʦʟʥʘʚʘˁʘ ʢˁʠʞʝʚʥʦʩʪʠ ʢʘʦ ʠ ʦʧʰʪʝ 

ʢʫʣʪʫʨʝ. 

ʉʊʈʋʂʊʋʈɸ ʀʉʇʀʊɸ 

ʀʩʧʠʪ ʠʟ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ ʧʦʣʘʞʝ ʩʝ ʧʠʩʤʝʥʦ. 

ʅʘ ʠʩʧʠʪʫ ʫʯʝʥʠʢ ʦʙʨʘʹʫʿʝ ʿʝʜʥʫ ʦʜ ʯʝʪʠʨʠ ʧʦʥʫʹʝʥʝ ʪʝʤʝ. ʆʚʝ ʪʝʤʝ ʫʪʚʨʹʫʿʝ ʀʩʧʠʪʥʠ 

ʦʜʙʦʨ ʰʢʦʣʝ, ʥʘ ʧʨʝʜʣʦʛ ʩʪʨʫʯʥʦʛ ʚʝ˂ʘ ʥʘʩʪʘʚʥʠʢʘ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ. ʆʜ ʯʝʪʠʨʠ ʪʝʤʝ ʢʦʿʝ ʩʝ 

ʥʫʜʝ ʫʯʝʥʠʮʠʤʘ, ʜʚʝ ʪʝʤʝ ʩʫ  ʠʟ ʢˁʠʞʝʚʥʦʩʪʠ ʘ ʜʚʝ ʪʝʤʝ ʩʫ ʩʣʦʙʦʜʥʝ. 

ʆʎɽɳʀɺɸɳɽ 

 ʆʮʝʥʫ ʧʠʩʘʥʦʛ ʨʘʜʘ ʫʪʚʨʹʫʿʝ ʠʩʧʠʪʥʘ ʢʦʤʠʩʠʿʘ ʥʘ ʦʩʥʦʚʫ ʧʦʿʝʜʠʥʘʯʥʠʭ ʦʮʝʥʘ ʩʚʘʢʦʛ 

ʯʣʘʥʘ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ. 

 ʀʩʧʠʪʥʫ ʢʦʤʠʩʠʿʫ ʟʘ ʤʘʪʝʨˁʠ ʿʝʟʠʢ ʯʠʥʝ ʪʨʠ ʥʘʩʪʘʚʥʠʢʘ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ, ʦʜ ʢʦʿʠʭ ʩʝ 

ʿʝʜʘʥ ʠʤʝʥʫʿʝ ʟʘ ʧʨʝʜʩʝʜʥʠʢʘ ʢʦʤʠʩʠʿʝ. ʉʚʘʢʠ ʧʠʩʤʝʥʠ ʩʘʩʪʘʚ ʧʨʝʛʣʝʜʘʿʫ ʩʚʘ ʪʨʠ ʯʣʘʥʘ 

ʢʦʤʠʩʠʿʝ ʠ ʠʟʚʦʜʝ ʿʝʜʠʥʩʪʚʝʥʫ ʦʮʝʥʫ. 

ʆʈɻɸʅʀɿɸʎʀɱɸ ʀʉʇʀʊɸ 

¶ ʇʠʩʤʝʥʠ ʠʩʧʠʪ ʠʟ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ ʪʨʘʿʝ ʪʨʠ ʩʘʪʘ.  

¶ ʋ ʪʦʢʫ ʠʩʧʠʪʘ ʫ ʩʚʘʢʦʿ ʰʢʦʣʩʢʦʿ ʢʣʫʧʠ ʩʝʜʠ ʩʘʤʦ  ʿʝʜʘʥ ʫʯʝʥʠʢ. 

¶ ɿʘ ʚʨʝʤʝ ʠʟʨʘʜʝ ʧʠʩʘʥʦʛ ʩʘʩʪʘʚʘ ʫ ʫʯʠʦʥʠʮʠ ʜʝʞʫʨʘ ʥʘʩʪʘʚʥʠʢ ʢʦʿʠ ʥʠʿʝ ʯʣʘʥ 

ʉʪʨʫʯʥʦʛ ʚʝ˂ʘ ʥʘʩʪʘʚʥʠʢʘ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ. 

¶ ɼʝʞʫʨʥʠ ʥʘʩʪʘʚʥʠʢ ʠʩʧʠʩʫʿʝ ʥʘʟʠʚʝ ʦʜʘʙʨʘʥʠʭ ʪʝʤʘ ʥʘ ʰʢʦʣʩʢʦʿ ʪʘʙʣʠ ʠ ʦʜ ʪʦʛ 
ʪʨʝʥʫʪʢʘ ʩʝ ʨʘʯʫʥʘ ʚʨʝʤʝ ʪʨʘʿʘˁʘ ʠʩʧʠʪʘ. 

¶ ɼʝʞʫʨʥʠ ʥʘʩʪʘʚʥʠʢ ʧʨʠʢʫʧˀʘ ʩʚʝ ʫʯʝʥʠʯʢʝ ʨʘʜʦʚʝ ʠ ʟʘʧʠʩʥʠʯʢʠ ʠʭ ʧʨʝʜʘʿʝ 

ʧʨʝʜʩʝʜʥʠʢʫ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ ʟʘ ʤʘʪʝʨˁʠ ʿʝʟʠʢ. 

¶ ʅʘʢʦʥ ʝʚʠʜʝʥʪʠʨʘʥʠʭ ʠ ʠʟʚʝʜʝʥʠʭ ʿʝʜʠʥʩʪʚʝʥʠʭ ʦʮʝʥʘ ʟʘ ʩʚʘʢʦʛ ʦʜ ʫʯʝʥʠʢʘ 
ʧʨʝʜʩʝʜʥʠʢ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ ʩʫʤʠʨʘ ʨʝʟʫʣʪʘʪʝ ʠ ʧʨʝʜʘʿʝ ʧʦʪʧʠʩʘʥʝ ʟʘʧʠʩʥʠʢʝ ʠ 

ʫʯʝʥʠʯʢʝ ʨʘʜʦʚʝ ʧʨʝʜʩʝʜʥʠʢʫ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ. 

2. ʀʉʇʀʊ ɿɸ ʇʈʆɺɽʈʋ ʉʊʈʋʏʅʆïʊɽʆʈʀɱʉʂʀʍ ɿʅɸɳɸ 

 ʎʠˀ ʦʚʦʛ ʜʝʣʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʿʝ ʧʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʦʩʪʠ ʦʯʝʢʠʚʘʥʠʭ ʠʩʭʦʜʘ ʟʥʘˁʘ ʟʘ 

ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ, ʦʜʥʦʩʥʦ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʥʝʦʧʭʦʜʥʠʭ ʟʘ 

ʦʙʘʚˀʘˁʝ ʧʦʩʣʦʚʘ ʠ ʟʘʜʘʪʘʢʘ ʟʘ ʯʠʿʝ ʩʝ ʠʟʚʨʰʝˁʝ ʫʯʝʥʠʢ ʦʩʧʦʩʦʙˀʘʚʘ ʪʦʢʦʤ ʰʢʦʣʦʚʘˁʘ. 

ʉʊʈʋʂʊʋʈɸ ʀʉʇʀʊɸ 

 ʋ ʥʘʩʪʘʚʥʦʤ ʧʣʘʥʫ ʠ ʧʨʦʛʨʘʤʫ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ, ʩʪʨʫʯʥʘ 

ʟʥʘˁʘ ʥʝʦʧʭʦʜʥʘ ʟʘ ʦʙʘʚˀʘˁʝ ʧʦʩʣʦʚʘ ʠ ʟʘʜʘʪʘʢʘ ʪʝʭʥʠʯʘʨʘ ʤʝʭʘʪʨʦʥʠʢʝ, ʩʪʠʯʫ ʩʝ ʫ ʦʢʚʠʨʫ 

ʧʨʝʜʤʝʪʘ ʝʣʝʢʪʨʠʯʥʠ ʧʦʛʦʥ ʠ ʦʧʨʝʤʘ ʫ ʤʝʭʘʪʨʦʥʠʮʠ, ʤʘʰʠʥʩʢʠ ʝʣʝʤʝʥʪʠ, ʭʠʜʨʘʫʣʠʯʢʝ 

ʠ ʧʥʝʫʤʘʪʩʢʝ ʢʦʤʧʦʥʝʥʪʝ, ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʣʦʛʠʯʢʠ ʢʦʥʪʨʦʣʝʨʠ, ʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ ʫ 

ʤʝʭʘʪʨʦʥʠʮʠ. 
 ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʦʩʪʠ ʦʯʝʢʠʚʘʥʠʭ ʠʩʭʦʜʘ ʟʥʘˁʘ, ʦʜʥʦʩʥʦ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ 

ʚʨʰʠ ʩʝ ʟʘʚʨʰʥʠʤ ʪʝʩʪʠʨʘˁʝʤ. ʊʝʩʪ ʩʘʜʨʞʠ ʥʘʿʚʠʰʝ 50 ʟʘʜʘʪʘʢʘ, ʘ  ʢʦʥʮʠʧʠʨʘʥ ʿʝ ʪʘʢʦ ʜʘ 

ʦʙʫʭʚʘʪʘ ʩʚʝ ʥʠʚʦʝ ʟʥʘˁʘ ʠ ʩʚʝ ʩʘʜʨʞʘʿʝ ʢʦʿʠ ʩʫ ʧʨʦʮʝˁʝʥʠ ʢʘʦ ʪʝʤʝˀʥʠ ʠ ʦʜ ʩʫʰʪʠʥʩʢʦʛ 

ʟʥʘʯʘʿʘ ʟʘ ʦʙʘʚˀʘˁʝ ʧʦʩʣʦʚʘ ʠ ʟʘʜʘʪʘʢʘ ʫ ʦʢʚʠʨʫ ʜʘʪʦʛ ʟʘʥʠʤʘˁʘ, ʢʘʦ ʠ ʟʘ ʥʘʩʪʘʚʘʢ 

ʰʢʦʣʦʚʘˁʘ ʫ ʤʘʪʠʯʥʦʿ ʦʙʣʘʩʪʠ. 

 ʊʝʩʪ ʠ ʢˀʫʯ ʟʘ ʦʮʝˁʠʚʘˁʝ ʪʝʩʪʘ ʧʨʠʧʨʝʤʘ ʎʝʥʪʘʨ, ʥʘ ʦʩʥʦʚʫ ɿʙʠʨʢʝ ʪʝʦʨʠʿʩʢʠʭ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʟʘʜʘʪʘʢʘ ʟʘ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ (ɸʥʝʢʩ 2) ʠ ʜʦʩʪʘʚˀʘ ʛʘ ʰʢʦʣʘʤʘ. ʂʦʤʙʠʥʘʮʠʿʘ ʟʘʜʘʪʘʢʘ ʟʘ 

ʤʘʪʫʨʩʢʠ ʪʝʩʪ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʠ ʢʨʠʪʝʨʠʿʫʤ ʩʘʟʥʘʿʥʝ ʩʣʦʞʝʥʦʩʪʠ, ʬʦʨʤʠʨʘ ʩʝ ʦʜ: ʧʦʟʥʘʪʠʭ 

ʟʘʜʘʪʘʢʘ ʠʟ ɿʙʠʨʢʝ ʪʝʦʨʠʿʩʢʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ (75 ʙʦʜʦʚʘ) ʠ ʜʝʣʠʤʠʯʥʦ ʧʦʟʥʘʪʠʭ 

ʟʘʜʘʪʘʢʘ ʥʘʩʪʘʣʠʭ ʜʝʣʠʤʠʯʥʦʤ ʠʟʤʝʥʦʤ ʟʘʜʘʪʘʢʘ ʠʟ ɿʙʠʨʢʝ ʪʝʦʨʠʿʩʢʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʤʘʪʫʨʩʢʠ 

ʠʩʧʠʪ (25 ʙʦʜʦʚʘ). ɿʙʠʨʢʫ ʩʫ, ʫʟ ʢʦʦʨʜʠʥʘʮʠʿʫ ʎʝʥʪʨʘ, ʧʨʠʧʨʝʤʠʣʠ ʥʘʩʪʘʚʥʠʮʠ ʰʢʦʣʘ ʫ 

ʢʦʿʠʤʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʦʙʨʘʟʦʚʥʠ ʧʨʦʛʨʘʤ ʟʘ ʪʝʭʥʠʯʘʨʘ ʤʝʭʘʪʨʦʥʠʢʝ. 

ʆʎɽɳʀɺɸɳɽ 

 ʊʝʩʪʦʚʝ ʧʨʝʛʣʝʜʘ ʪʨʦʯʣʘʥʘ ʢʦʤʠʩʠʿʘ, ʢʦʿʫ ʯʠʥʝ ʥʘʩʪʘʚʥʠʮʠ ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ, ʘ ʧʨʝʤʘ 

ʢˀʫʯʫ ʜʦʩʪʘʚˀʝʥʦʤ ʠʟ ʎʝʥʪʨʘ. ʉʚʘʢʠ ʪʝʩʪ ʩʘʤʦʩʪʘʣʥʦ ʧʨʝʛʣʝʜʘʿʫ ʩʚʘ ʪʨʠ ʯʣʘʥʘ ʢʦʤʠʩʠʿʝ, ʦ 

ʯʝʤʫ ʩʚʝʜʦʯʝ ʩʚʦʿʠʤ ʧʦʪʧʠʩʠʤʘ ʥʘ ʪʝʩʪʫ. 

 ʋʢʫʧʘʥ ʙʨʦʿ ʙʦʜʦʚʘ ʥʘ ʪʝʩʪʫ ʢʦʿʠ ʫʯʝʥʠʢ ʤʦʞʝ ʜʘ ʧʦʩʪʠʛʥʝ ʿʝ 100 ʠ ʿʝʜʥʘʢ ʿʝ ʟʙʠʨʫ 

ʙʦʜʦʚʘ ʢʦʿʝ ʿʝ ʫʯʝʥʠʢ ʧʦʩʪʠʛʘʦ ʪʘʯʥʠʤ ʦʜʛʦʚʦʨʠʤʘ ʥʘ ʧʦʩʪʘʚˀʝʥʝ ʟʘʜʘʪʢʝ. ʅʘ ʪʝʩʪʫ ʥʝʤʘ 

ʥʝʛʘʪʠʚʥʠʭ ʙʦʜʦʚʘ. ʋʩʧʝʭ ʥʘ ʪʝʩʪʫ ʠʟʨʘʞʘʚʘ ʩʝ ʥʫʤʝʨʠʯʢʠ, ʧʨʠ ʯʝʤʫ ʩʝ ʙʨʦʿ ʙʦʜʦʚʘ ʧʨʝʚʦʜʠ ʫ 

ʫʩʧʝʭ, ʥʘ ʦʩʥʦʚʫ ʩʢʘʣʝ ʟʘ ʧʨʝʚʦʹʝˁʝ ʙʦʜʦʚʘ ʫ ʫʩʧʝʭ, ʜʘʪʝ ʫ ʩʣʝʜʝ˂ʦʿ ʪʘʙʝʣʠ.  
 

ʋʢʫʧʘʥ ʙʨʦʿ ʙʦʜʦʚʘ 

ʦʩʪʚʘʨʝʥ ʥʘ ʪʝʩʪʫ 
ʋʉʇɽʍ 

ʜʦ 50 ʥʝʜʦʚʦˀʘʥ (1) 

50,5 ï 63 ʜʦʚʦˀʘʥ (2) 

63,5 ï 75 ʜʦʙʘʨ (3) 

75,5 ï 87 ʚʨʣʦ ʜʦʙʘʨ (4) 

87,5 - 100 ʦʜʣʠʯʘʥ (5) 

 

 ʋʪʚʨʹʝʥʫ ʥʫʤʝʨʠʯʢʫ ʦʮʝʥʫ ʢʦʤʠʩʠʿʘ ʫʥʦʩʠ ʥʘ ʧʨʝʜʚʠʹʝʥʦ ʤʝʩʪʦ ʥʘ ʦʙʨʘʩʮʫ ʪʝʩʪʘ ʠ ʫ 

ɿʘʧʠʩʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. 

ʆʈɻɸʅʀɿɸʎʀɱɸ ʀʉʇʀʊɸ 

¶ ʊʝʩʪʠʨʘˁʝ ʫ ʦʢʚʠʨʫ ʠʩʧʠʪʘ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʦʙʘʚˀʘ ʩʝ 

ʠʩʪʦʚʨʝʤʝʥʦ ʫ ʩʚʠʤ ʰʢʦʣʘʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʟʘ ʦʚʘʿ ʦʙʨʘʟʦʚʥʠ 

ʧʨʦʬʠʣ. ʊʝʨʤʠʥ ʪʝʩʪʠʨʘˁʘ, ʰʢʦʣʝ ʢʦʿʝ ʠʤʘʿʫ ʢʘʥʜʠʜʘʪʝ ʫ ʜʘʪʦʤ ʠʩʧʠʪʥʦʤ ʨʦʢʫ 

ʟʘʿʝʜʥʠʯʢʠ ʫʪʚʨʹʫʿʫ ʠ ʜʦʩʪʘʚˀʘʿʫ ʛʘ ʎʝʥʪʨʫ ʥʘʿʢʘʩʥʠʿʝ ʩʝʜʘʤ ʜʘʥʘ ʧʨʝ ʨʝʘʣʠʟʘʮʠʿʝ. 

¶ ʇʦ ʠʟʙʦʨʫ ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʝ ʟʘ ʧʨʝʛʣʝʜ ʪʝʩʪʦʚʘ, ʰʢʦʣʝ ʪʨʝʙʘ ʜʘ ʠʟʚʨʰʝ ʢʨʘʪʢʫ ʦʙʫʢʫ 

ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʝ ʫʟ ʧʦʜʨʰʢʫ ʩʪʨʫʯʥʠʭ ʩʘʨʘʜʥʠʢʘ ʰʢʦʣʝ.  

¶ ʎʝʥʪʘʨ ʥʘ ʦʩʥʦʚʫ ʫʪʚʨʹʝʥʝ ʩʪʨʫʢʪʫʨʝ, ʬʦʨʤʠʨʘ ʪʝʩʪ ʠ ʜʦʩʪʘʚˀʘ ʛʘ ʫ ʝʣʝʢʪʨʦʥʩʢʦʿ 

ʬʦʨʤʠ ʰʢʦʣʘʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʨʝʘʣʠʟʫʿʝ, ʜʘʥ ʨʘʥʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʫʪʚʨʹʝʥ 

ʜʘʪʫʤ ʟʘ ʧʦʣʘʛʘˁʝ ʪʝʩʪʘ, ʘ ʢˀʫʯ ʥʘ ʜʘʥ ʨʝʘʣʠʟʘʮʠʿʝ ʪʝʩʪʘ. 

¶ ʃʠʮʝ ʟʘʜʫʞʝʥʦ ʟʘ ʪʝʭʥʠʯʢʫ ʧʨʠʧʨʝʤʫ ʪʝʩʪʘ ʫ ʰʢʦʣʠ ʦʙʘʚˀʘ ʩʚʝ ʧʨʠʧʨʝʤʝ ʠ ʫʤʥʦʞʘʚʘ 

ʪʝʩʪ. ʇʨʠʧʨʝʤˀʝʥʠ ʪʝʩʪʦʚʠ ʩʝ ʧʘʢʫʿʫ ʫ ʢʦʚʝʨʘʪ ʢʦʿʠ ʩʝ ʟʘʪʚʘʨʘ, ʧʝʯʘʪʠ ʠ ʯʫʚʘ ʫ ʢʘʩʠ 

ʰʢʦʣʝ ʜʦ ʧʦʯʝʪʢʘ ʠʩʧʠʪʘ. ɿʘ ʩʠʛʫʨʥʦʩʪ ʪʝʩʪʦʚʘ, ʦʜʛʦʚʦʨʘʥ ʿʝ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ. 

¶ ʅʘ ʜʘʥ ʠʩʧʠʪʘ, ʧʦʣʘ ʩʘʪʘ ʧʨʝ ʧʦʯʝʪʢʘ, ʥʘʩʪʘʚʥʠʮʠ ʜʝʞʫʨʥʠ ʪʦʢʦʤ ʪʝʩʪʠʨʘˁʘ 

ʟʘʧʠʩʥʠʯʢʠ ʧʨʝʫʟʠʤʘʿʫ ʢʦʚʝʨʘʪ ʩʘ ʪʝʩʪʦʚʠʤʘ ʟʘ ʫʯʝʥʠʢʝ ʠ ʦʪʧʝʯʘ˂ʫʿʫ ʛʘ ʫ ʫʯʠʦʥʠʮʠ, 

ʧʨʝʜ ʫʯʝʥʠʮʠʤʘ. 

¶ ʀʟʨʘʜʘ ʪʝʩʪʘ ʪʨʘʿʝ ʜʚʘ ʩʘʪʘ. ʊʦʢʦʤ ʠʟʨʘʜʝ ʪʝʩʪʘ, ʩʚʘʢʠ ʫʯʝʥʠʢ ʩʝʜʠ ʩʘʤ ʫ ʢʣʫʧʠ ʠ 

ʩʘʤʦʩʪʘʣʥʦ ʨʝʰʘʚʘ ʪʝʩʪ. ʋ ʫʯʠʦʥʠʮʠ, ʛʜʝ ʩʝ ʚʨʰʠ ʪʝʩʪʠʨʘˁʝ, ʜʝʞʫʨʘʿʫ ʧʦ ʜʚʘ 

ʥʘʩʪʘʚʥʠʢʘ ʢʦʿʠ, ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ʚʨʩʪʠ ʦʙʨʘʟʦʚʘˁʘ ʥʘʩʪʘʚʥʠʢʘ ʫ ʩʪʨʫʯʥʠʤ 

ʰʢʦʣʘʤʘ, ʥʝ ʤʦʛʫ ʧʨʝʜʘʚʘʪʠ ʧʨʝʜʤʝʪʝ/ʤʦʜʫʣʝ ʦʙʫʭʚʘ˂ʝʥʝ ʪʝʩʪʦʤ. 

¶ ɿʘ ʨʝʰʘʚʘˁʝ ʪʝʩʪʘ ʫʯʝʥʠʢ ʪʨʝʙʘ ʜʘ ʢʦʨʠʩʪʠ ʭʝʤʠʿʩʢʫ ʦʣʦʚʢʫ (ʢʦʥʘʯʥʠ ʦʜʛʦʚʦʨʠ ʠ 

ʨʝʟʫʣʪʘʪʠ ʤʦʨʘʿʫ ʙʠʪʠ ʠʩʧʠʩʘʥʠ ʭʝʤʠʿʩʢʦʤ ʦʣʦʚʢʦʤ). 

¶ ʇʦ ʟʘʚʨʰʝʪʢʫ ʪʝʩʪʠʨʘˁʘ ʜʝʞʫʨʥʠ ʥʘʩʪʘʚʥʠʮʠ ʟʘʧʠʩʥʠʯʢʠ ʧʨʝʜʘʿʫ ʜʠʨʝʢʪʦʨʫ ʠʣʠ 

ʜʨʫʛʦʤ ʦʜʛʦʚʦʨʥʦʤ ʣʠʮʫ ʩʚʝ ʨʝʰʘʚʘʥʝ ʠ ʥʝʠʩʢʦʨʠʰ˂ʝʥʝ ʪʝʩʪʦʚʝ. ʅʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ 

ʰʢʦʣʝ, ʦʙʿʘʚˀʫʿʝ ʩʝ ʢˀʫʯ ʪʝʩʪʘ. 

¶ ʇʨʝʜʩʝʜʥʠʢ ʢʦʤʠʩʠʿʝ ʟʘ ʧʨʝʛʣʝʜ ʪʝʩʪʦʚʘ ʧʨʝʫʟʠʤʘ ɿʘʧʠʩʥʠʢʝ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʠʩʧʠʪʘ, ʢʘʦ ʠ ʢʦʚʝʨʘʪ ʩʘ ʨʝʰʘʚʘʥʠʤ ʪʝʩʪʦʚʠʤʘ, ʢʘʦ ʠ ʢʦʚʝʨʘʪ ʩʘ ʪʨʠ ʧʨʠʤʝʨʢʘ ʢˀʫʯʘ 

(ʟʘ ʩʚʘʢʦʛ ʯʣʘʥʘ) ʠ ʧʨʠʩʪʫʧʘ ʧʨʝʛʣʝʜʫ ʪʝʩʪʦʚʘ. ʅʘʢʦʥ ʟʘʚʨʰʝʥʦʛ ʧʨʝʛʣʝʜʘˁʘ, 

ʝʚʠʜʝʥʪʠʨʘˁʘ ʠ ʧʦʪʧʠʩʠʚʘˁʘ ɿʘʧʠʩʥʠʢʘ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ, ʬʦʨʤʠʨʘ ʩʝ 

ʠʟʚʝʰʪʘʿ ʦ ʨʝʟʫʣʪʘʪʠʤʘ ʫʯʝʥʠʢʘ ʠ ʧʦʩʪʠʛʥʫʪʦʤ ʫʩʧʝʭʫ ʥʘ ʠʩʧʠʪʫ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦ-

ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʠ ʜʦʩʪʘʚˀʘʿʫ ʧʦʪʧʠʩʘʥʠ ʟʘʧʠʩʥʠʮʠ ʠ ʩʚʠ ʨʝʰʘʚʘʥʠ ʪʝʩʪʦʚʠ 

ʧʨʝʜʩʝʜʥʠʢʫ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ. 

¶ ʅʘʿʢʘʩʥʠʿʝ ʫ ʨʦʢʫ ʦʜ 24 ʩʘʪʘ ʧʦ ʟʘʚʨʰʝʪʢʫ ʨʝʘʣʠʟʘʮʠʿʝ ʪʝʩʪʘ ʦʙʿʘʚˀʫʿʫ ʩʝ ʥʝʟʚʘʥʠʯʥʠ 

ʨʝʟʫʣʪʘʪʠ ʪʝʩʪʠʨʘˁʘ ʥʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ ʰʢʦʣʝ. 

3. ʄɸʊʋʈʉʂʀ ʇʈɸʂʊʀʏʅʀ ʈɸɼ 

 ʎʠˀ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ ʿʝ ʧʨʦʚʝʨʘ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧʨʦʧʠʩʘʥʠʭ 

ʉʪʘʥʜʘʨʜʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ.  

ʉʊʈʋʂʊʋʈɸ ʀʉʇʀʊɸ 

 ʅʘ ʤʘʪʫʨʩʢʦʤ ʧʨʘʢʪʠʯʥʦʤ ʨʘʜʫ ʫʯʝʥʠʢ ʠʟʚʨʰʘʚʘ ʜʚʘ ʩʣʦʞʝʥʘ ʨʘʜʥʘ ʟʘʜʘʪʘʢ ʢʦʿʠʤ ʩʝ 

ʧʨʦʚʝʨʘʚʘ ʩʪʝʯʝʥʦʩʪ ʩʚʠʭ ʧʨʦʧʠʩʘʥʠʭ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ. ʈʘʜʥʠ ʟʘʜʘʪʘʢ ʩʝ ʨʝʘʣʠʟʫʿʝ ʢʨʦʟ 

ʧʨʘʢʪʠʯʘʥ ʨʘʜ. 

 ɿʘ ʧʨʦʚʝʨʫ ʧʨʦʧʠʩʘʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʥʘ ʦʩʥʦʚʫ ʆʢʚʠʨʘ ʟʘ ʧʨʦʮʝʥʫ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ 

ʢʚʘʣʠʬʠʢʘʮʠʿʫ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ ʫʪʚʨʹʫʿʝ ʩʝ ʣʠʩʪʘ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ.  

ʃʠʩʪʫ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʧʨʦʚʝʨʫ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʨʘʜʥʝ ʟʘʜʘʪʢʝ, ʧʨʠʣʦʛʝ ʠ ʠʥʩʪʨʫʤʝʥʪʝ 

ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʧʨʠʧʨʝʤʘ ʎʝʥʪʘʨ ʫ ʩʘʨʘʜˁʠ ʩʘ ʪʠʤʦʚʠʤʘ ʥʘʩʪʘʚʥʠʢʘ.  

ʃʠʩʪʘ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʜʘʪʘ ʿʝ ʫ ɸʥʝʢʩʫ 3 ʦʚʦʛ ʇʨʠʨʫʯʥʠʢʘ. 

ʆʎɽɳʀɺɸɳɽ 

 ʆʮʝʥʫ ʦ ʩʪʝʯʝʥʠʤ ʩʪʨʫʯʥʠʤ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʧʨʘʢʪʠʯʥʦʤ ʨʘʜʫ ʜʘʿʝ 

ʠʩʧʠʪʥʘ ʢʦʤʠʩʠʿʘ. 

 ɳʫ ʯʠʥʝ ʥʘʿʤʘˁʝ ʪʨʠ ʯʣʘʥʘ, ʢʦʿʝ ʠʤʝʥʫʿʝ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ, ʧʨʝʤʘ ʧʨʦʧʠʩʘʥʦʿ 

ʩʪʨʫʢʪʫʨʠ: 

¶ ʜʚʘ ʥʘʩʪʘʚʥʠʢʘ ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ, ʦʜ 

ʢʦʿʠʭ ʿʝ ʿʝʜʘʥ ʧʨʝʜʩʝʜʥʠʢ ʢʦʤʠʩʠʿʝ  

¶ ʧʨʝʜʩʪʘʚʥʠʢ ʧʦʩʣʦʜʘʚʘʮʘ ï ʢʦʤʧʝʪʝʥʪʥʠ ʠʟʚʨʰʠʣʘʮ ʜʘʪʠʭ ʧʦʩʣʦʚʘ ʫ ʦʙʣʘʩʪʠ 

ʄʝʭʘʪʨʦʥʠʢʘ-ʄʘʰʠʥʩʪʚʦ ʠ ʦʙʨʘʜʘ ʤʝʪʘʣʘ ʠ ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ  ʢʦʛʘ ʧʨʝʜʣʘʞʝ ʋʥʠʿʘ 

ʧʦʩʣʦʜʘʚʘʮʘ ʉʨʙʠʿʝ ʫ ʩʘʨʘʜˁʠ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʧʦʩʣʦʚʥʠʤ ʫʜʨʫʞʝˁʠʤʘ, 

ʇʨʠʚʨʝʜʥʦʤ ʢʦʤʦʨʦʤ ʉʨʙʠʿʝ ʠ  ʎʝʥʪʨʦʤ
9
. 

 

 ʉʚʘʢʠ ʯʣʘʥ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ ʧʨʝ ʠʩʧʠʪʘ ʜʦʙʠʿʘ ʦʙʨʘʩʮʝ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ 

ʫ ʦʢʚʠʨʫ ʦʜʘʙʨʘʥʝ ʢʦʤʙʠʥʘʮʠʿʝ, ʘ ʧʨʝʜʩʝʜʥʠʢ ʢʦʤʠʩʠʿʝ
 
 ʚʦʜʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʜʝʦ ɿʘʧʠʩʥʠʢʘ ʦ 

ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. 

 ʉʚʘʢʠ ʯʣʘʥ ʢʦʤʠʩʠʿʝ ʠʥʜʠʚʠʜʫʘʣʥʦ ʦʮʝˁʫʿʝ ʨʘʜ ʫʯʝʥʠʢʘ, ʢʦʨʠʩʪʝ˂ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʦʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ
10

.   

ʉʚʘʢʠ ʨʘʜʥʠ ʟʘʜʘʪʘʢ ʤʦʞʝ ʩʝ ʦʮʝʥʠʪʠ ʩʘ ʥʘʿʚʠʰʝ 100 ʙʦʜʦʚʘ. ʉʚʘʢʠ ʯʣʘʥ ʠʩʧʠʪʥʝ 

ʢʦʤʠʩʠʿʝ ʚʨʝʜʥʫʿʫ˂ʠ ʧʦʿʝʜʠʥʘʯʥʦ ʠʥʜʠʢʘʪʦʨʝ ʫ ʩʚʦʤ ʦʙʨʘʩʮʫ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ 

ʫʪʚʨʹʫʿʝ ʫʢʫʧʘʥ ʙʨʦʿ ʙʦʜʦʚʘ ʢʦʿʠ ʿʝ ʫʯʝʥʠʢ ʦʩʪʚʘʨʠʦ ʫ ʦʢʚʠʨʫ ʧʦʿʝʜʠʥʘʯʥʦʛ ʟʘʜʘʪʢʘ. 

 ʇʦʿʝʜʠʥʘʯʘʥ ʙʨʦʿ ʙʦʜʦʚʘ (ʩʚʘʢʦʛ ʯʣʘʥʘ ʢʦʤʠʩʠʿʝ) ʩʝ ʫʥʦʩʠ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʩʪʦ ʫ 

ɿʘʧʠʩʥʠʢʫ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʠ ʥʘ ʦʩʥʦʚʫ ʪʦʛʘ ʢʦʤʠʩʠʿʘ ʫʪʚʨʹʫʿʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ 

ʙʦʜʦʚʘ ʟʘ ʩʚʘʢʠ ʨʘʜʥʠ ʟʘʜʘʪʘʢ.  

                                                 
9 ʉʘʛʣʘʩʥʦʩʪ ʥʘ ʯʣʘʥʩʪʚʦ ʧʨʝʜʩʪʘʚʥʠʢʘ ʧʦʩʣʦʜʘʚʘʮʘ ʫ ʢʦʤʠʩʠʿʠ, ʥʘ ʧʨʝʜʣʦʛ ʰʢʦʣʘ, ʜʘʿʝ ʋʥʠʿʘ ʧʦʩʣʦʜʘʚʘʮʘ ʉʨʙʠʿʝ ʦʜʥʦʩʥʦ ʇʨʠʚʨʝʜʥʘ 
ʢʦʤʦʨʘ ʉʨʙʠʿʝ ʫ ʩʘʨʘʜˁʠ ʩʘ ɿʘʚʦʜʦʤ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ - ʎʝʥʪʨʦʤ. ɹʘʟʫ ʧʦʜʘʪʘʢʘ ʦ ʝʢʩʪʝʨʥʠʤ ʯʣʘʥʦʚʠʤʘ ʠʩʧʠʪʥʠʭ 
ʢʦʤʠʩʠʿʘ ʚʦʜʠ ʎʝʥʪʘʨ. 
10 ʋ ʦʢʚʠʨʫ ɸʥʝʢʩʘ 3 ʦʚʦʛ ʇʨʠʨʫʯʥʠʢʘ ʥʘʣʘʟʝ ʩʝ ʦʙʨʘʩʮʠ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

13 

 

ɸʢʦ ʿʝ ʧʨʦʩʝʯʥʠ ʙʨʦʿ ʙʦʜʦʚʘ ʥʘ ʧʦʿʝʜʠʥʘʯʥʦʤ ʨʘʜʥʦʤ ʟʘʜʘʪʢʫ, ʢʦʿʠ ʿʝ ʢʘʥʜʠʜʘʪ 

ʦʩʪʚʘʨʠʦ ˁʝʛʦʚʠʤ ʠʟʚʨʰʝˁʝʤ, ʤʘˁʠ ʦʜ 50, ʩʤʘʪʨʘ ʩʝ ʜʘ ʢʘʥʜʠʜʘʪ ʥʠʿʝ ʧʦʢʘʟʘʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʦʮʝʥʘ ʫʩʧʝʭʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʧʨʘʢʪʠʯʥʦʤ ʨʘʜʫ ʿʝ ʥʝʜʦʚʦˀʘʥ (1). 

ʂʘʜʘ ʢʘʥʜʠʜʘʪ ʦʩʪʚʘʨʠ ʧʨʦʩʝʯʥʠʭ 50 ʠ ʚʠʰʝ ʙʦʜʦʚʘ ʧʦ ʟʘʜʘʪʢʫ, ʩʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʧʦʢʘʟʘʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ.  

ɹʦʜʦʚʠ ʩʝ ʧʨʝʚʦʜʝ ʫ ʫʩʧʝʭ ʧʨʝʤʘ ʩʣʝʜʝ˂ʦʿ ʩʢʘʣʠ: 
 

ʋʂʋʇɸʅ ɹʈʆɱ ɹʆɼʆɺɸ ʋʉʇɽʍ 

100-125 ʜʦʚʦˀʘʥ (2) 

126-151 ʜʦʙʘʨ (3) 

152-177 ʚʨʣʦ ʜʦʙʘʨ (4) 

178-200 ʦʜʣʠʯʘʥ (5) 
 

ʆʈɻɸʅʀɿɸʎʀɱɸ ʀʉʇʀʊɸ 

¶ ʄʘʪʫʨʩʢʠ ʧʨʘʢʪʠʯʘʥ ʨʘʜ ʨʝʘʣʠʟʫʿʝ ʩʝ ʫ ʰʢʦʣʩʢʠʤ ʢʘʙʠʥʝʪʠʤʘ ʠʣʠ ʧʨʦʩʪʦʨʠʤʘ ʛʜʝ ʩʝ 

ʥʘʣʘʟʝ ʨʘʜʥʘ ʤʝʩʪʘ ʠ ʫʩʣʦʚʠ ʟʘ ʢʦʿʝ ʩʝ ʫʯʝʥʠʢ ʦʙʨʘʟʦʚʘʦ ʫ ʪʦʢʫ ʩʚʦʛ ʰʢʦʣʦʚʘˁʘ. 

¶ ʉʪʨʫʯʥʦ ʚʝ˂ʝ ʥʘʩʪʘʚʥʠʢʘ ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ ʰʢʦʣʝ ʙʠʨʘ ʨʘʜʥʝ ʟʘʜʘʪʢʝ ʥʘ ʦʩʥʦʚʫ 

ʣʠʩʪʝ ʟʘʜʘʪʘʢʘ ʠʟ ʦʚʦʛ ʇʨʠʨʫʯʥʠʢʘ ʠ ʬʦʨʤʠʨʘ ʰʢʦʣʩʢʫ ʣʠʩʪʫ ʢʦʿʘ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʫ 

ʪʦʤ ʠʩʧʠʪʥʦʤ ʨʦʢʫ. ɹʨʦʿ ʢʦʤʙʠʥʘʮʠʿʘ ʤʦʨʘ ʙʠʪʠ ʟʘ 10% ʚʝ˂ʠ ʦʜ ʙʨʦʿʘ ʫʯʝʥʠʢʘ ʢʦʿʠ 

ʧʦʣʘʞʫ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʫ ʿʝʜʥʦʤ ʦʜʝˀʝˁʫ. 

¶ ʇʦ ʬʦʨʤʠʨʘˁʫ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ ʜʠʨʝʢʪʦʨ ʫʪʚʨʹʫʿʝ ʯʣʘʥʦʚʝ ʢʦʤʠʩʠʿʘ ʟʘ ʦʮʝˁʠʚʘˁʝ 

ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ ʠ ˁʠʭʦʚʝ ʟʘʤʝʥʠʢʝ. ʇʨʝʜʣʦʛ ʠʤʝʥʘ ʝʢʩʪʝʨʥʠʭ ʯʣʘʥʦʚʘ 

ʢʦʤʠʩʠʿʝ ʩʝ ʙʣʘʛʦʚʨʝʤʝʥʦ ʜʦʩʪʘʚˀʘ ʎʝʥʪʨʫ ʨʘʜʠ ʜʦʙʠʿʘˁʘ ʩʘʛʣʘʩʥʦʩʪʠ.  

¶ ʇʦ ʠʟʙʦʨʫ ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʝ ʟʘ ʦʮʝˁʠʚʘˁʝ, ʰʢʦʣʘ ʪʨʝʙʘ ʜʘ ʠʟʚʨʰʠ ʦʙʫʢʫ ʯʣʘʥʦʚʘ 

ʢʦʤʠʩʠʿʝ ʫʟ ʧʦʜʨʰʢʫ ʩʪʨʫʯʥʠʭ ʩʘʨʘʜʥʠʢʘ ʰʢʦʣʝ. ʉʚʠ ʯʣʘʥʦʚʠ ʢʦʤʠʩʠʿʝ ʪʨʝʙʘ ʜʘ ʙʫʜʫ 

ʫʧʦʟʥʘʪʠ ʩʘ ʜʦʢʫʤʝʥʪʦʤ ʀʥʩʪʨʫʢʮʠʿʝ ʟʘ ʦʮʝˁʠʚʘʯʝ ʠ ʜʘ ʫ ʩʢʣʘʜʫ ʩʘ ʪʠʤ ʫʩʚʦʿʝ ʪʦʢ 

ʧʨʠʧʨʝʤʝ ʠ ʠʟʚʦʹʝˁʘ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ, ʢʘʦ ʠ ʜʘ ʧʨʠʤʝˁʫʿʫ ʫʪʚʨʹʝʥʝ ʧʨʠʥʮʠʧʝ ʠ 

ʧʨʘʚʠʣʘ ʦʮʝˁʠʚʘˁʘ. 

¶ ʃʠʮʝ ʟʘʜʫʞʝʥʦ ʟʘ ʪʝʭʥʠʯʢʫ ʧʦʜʨʰʢʫ ʨʝʘʣʠʟʘʮʠʿʠ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ 

ʧʨʠʧʨʝʤʘ: 

- ʥʝʦʟʥʘʯʝʥʝ ʢʦʚʝʨʪʝ ʫ ʢʦʿʠʤʘ ʩʝ ʥʘʣʘʟʝ ʧʦ ʯʝʪʠʨʠ ʦʧʠʩʘ ʟʘʜʘʪʢʘ (ʿʝʜʘʥ ˂ʝ ʧʨʝʫʟʝʪʠ 

ʫʯʝʥʠʢ, ʘ ʪʨʠ ʩʫ ʥʘʤʝˁʝʥʘ ʯʣʘʥʦʚʠʤʘ ʢʦʤʠʩʠʿʝ) ʠ ʪʨʠ ʦʙʨʘʩʮʘ ʟʘ ʦʮʝˁʠʚʘˁʝ ʩʘ 

ʧʨʝʪʭʦʜʥʦ ʦʜʰʪʘʤʧʘʥʠʤ ʧʦʜʘʮʠʤʘ ʦ ʰʢʦʣʠ, ʰʠʬʨʦʤ ʠ ʥʘʟʠʚʦʤ ʟʘʜʘʪʢʘ, ʟʘ ʯʣʘʥʦʚʝ 

ʢʦʤʠʩʠʿʝ; 

¶ ʋʯʝʥʠʢ ʠʟʚʣʘʯʠ ʢʦʤʙʠʥʘʮʠʿʫ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝʜ ʧʦʣʘʛʘˁʝ ʟʘʚʨʰʥʦʛ 

ʠʩʧʠʪʘ, ʙʝʟ ʧʨʘʚʘ ʟʘʤʝʥʝ. ʋʯʝʥʠʢ ʜʦʙʠʿʘ ʦʧʠʩ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

ʧʨʠʣʦʟʠʤʘ  ʥʝʧʦʩʨʝʜʥʦ ʧʨʝʜ ˁʝʛʦʚʫ ʨʝʘʣʠʟʘʮʠʿʫ. 

¶ ʉʚʘʢʦʤ ʫʯʝʥʠʢʫ ʩʝ ʦʙʝʟʙʝʹʫʿʫ ʿʝʜʥʘʢʠ ʫʩʣʦʚʠ ʟʘ ʧʦʯʝʪʘʢ ʦʙʘʚˀʘˁʘ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ.  

¶ ʊʨʦʯʣʘʥʘ ʢʦʤʠʩʠʿʘ ʧʨʘʪʠ ʨʘʜ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ. 

¶ ʅʘʿʢʘʩʥʠʿʝ ʫ ʨʦʢʫ ʦʜ 24 ʩʘʪʘ ʧʦ ʟʘʚʨʰʝʪʢʫ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʘʢʪʠʯʥʦʛ ʤʘʪʫʨʩʢʦʛ ʨʘʜʘ 

ʩʫʤʠʨʘʿʫ ʩʝ ʨʝʟʫʣʪʘʪʠ ʪʦʛ ʜʝʣʘ ʠʩʧʠʪʘ ʠ ʦʙʿʘʚˀʫʿʫ, ʢʘʦ ʥʝʟʚʘʥʠʯʥʠ, ʥʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ 

ʰʢʦʣʝ. ʇʦʪʧʠʩʘʥʠ ʟʘʧʠʩʥʠʮʠ, ʩʘ ʧʨʝʜʚʠʹʝʥʦʤ ʜʦʢʫʤʝʥʪʘʮʠʿʦʤ, ʧʨʦʩʣʝʹʫʿʫ ʩʝ 

ʧʨʝʜʩʝʜʥʠʢʫ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ.  
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3. ʅʠʚʦ ʢʚʘʣʠʬʠʢʘʮʠʿʝ: IV  

 

4. ʉʚʨʭʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ: ʧʦʧʨʘʚʢʘ ʠ ʦʜʨʞʘʚʘˁʝ ʦʧʨʝʤʝ ʠ ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ ʩʠʩʪʝʤʘ, ʤʦʥʪʠʨʘˁʝ ʢʦʤʧʦʥʝʥʘʪʘ ʠ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘˁʝ ʢʚʘʨʦʚʘ ʤʝʭʘʪʨʦʥʩʢʝ 

ʦʧʨʝʤʝ. 

 

5. ʅʘʯʠʥ ʩʪʠʮʘˁʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ:  

ʂʚʘʣʠʬʠʢʘʮʠʿʘ ʩʝ ʩʪʠʯʝ ʥʘʢʦʥ ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥʦʛ ʧʨʦʮʝʩʘ ʩʨʝʜˁʝʛ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ. 

 

6. ʊʨʘʿʘˁʝ:  
ʇʨʦʛʨʘʤ ʩʨʝʜˁeʛ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʟʘ ʩʪʠʮʘˁʝ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʪʨʘʿʝ ʯʝʪʠʨʠ ʛʦʜʠʥʝ. 

 

7. ʅʘʯʠʥ ʧʨʦʚʝʨʝ: 
ɼʦʩʪʠʛʥʫʪʦʩʪ ʠʩʭʦʜʘ ʧʨʦʛʨʘʤʘ ʩʨʝʜˁʝʛ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʩʝ ʧʨʦʚʝʨʘʚʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʢʦʿʠ ʩʧʨʦʚʦʜʠ ʩʨʝʜˁʘ ʰʢʦʣʘ. 

 

8. ɿʘʩʥʦʚʘʥʦʩʪ ʢʚʘʣʠʬʠʢʘʮʠʿʝ: 

ʂʚʘʣʠʬʠʢʘʮʠʿʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʦʧʠʩʫ ʨʘʜʘ, ʮʠˀʝʚʠʤʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʠ ʠʩʭʦʜʠʤʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ. 

 

8.1. ʆʧʠʩ ʨʘʜʘ 

 

ɼʫʞʥʦʩʪʠ - ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ: 

 

- ʋʯʝʰ˂ʝ ʫ ʠʟʨʘʜʠ ʧʨʦʿʝʢʪʥʦ-ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ 

- ʄʦʥʪʠʨʘˁʝ ʢʦʤʧʦʥʝʥʘʪʘ ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ ʩʠʩʪʝʤʘ 

- ɼʠʿʘʛʥʦʩʪʠʢʦʚʘˁʝ ʢʚʘʨʦʚʘ ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ ʩʠʩʪʝʤʘ 

- ʇʦʧʨʘʚʢʘ ʢʚʘʨʦʚʘ ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ ʩʠʩʪʝʤʘ 

- ʆʜʨʞʘʚʘˁʝ ʤʝʭʘʪʨʦʥʩʢʝ ʦʧʨʝʤʝ 

- ʆʙʘʚˀʘˁʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʭ ʧʦʩʣʦʚʘ 
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ɼʫʞʥʦʩʪʠ - ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ɿʘʜʘʮʠ - jʝʜʠʥʠʮʝ ʢʦʤʧʝʪʝʥʮʠʿa 

ʋʯʝʰ˂ʝ ʫ ʠʟʨʘʜʠ ʧʨʦʿʝʢʪʥʦ-

ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ 

-  ʋʯʝh˂ ʝ ʫ ʠʟʨʘʜʠ ʠʜʝʿʥʦʛ ʨʝʰʝˁʘ  

- ʀʟʨʘʜʘ ʮʨʪʝʞʘ ʝʣʝʢʪʨʦ ʠ ʤʘʰʠʥʩʢʠʭ ʩʢʣʦʧʦʚʘ 

- ʈʘʟʨʘʜʘ ʜʝʪʘˀʘ 

- ʀʟʨʘʜʘ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʤʘʪʝʨʠʿʘʣʘ 

- ʀʟʨʘʜʘ ʰʝʤʝ ʧʦʚʝʟʠʚʘˁʘ 

ʄʦʥʪʠʨʘˁʝ ʢʦʤʧʦʥʝʥʘʪʘ 

ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ ʩʠʩʪʝʤʘ 

- ɸʥʘʣʠʟʠʨʘˁʝ ʰʝʤʝ ʧʦʚʝʟʠʚʘˁʘ 

- ʇʨʠʙʘʚˀʘˁʝ ʧʦʪʨʝʙʥʠʭ ʝʣʝʤʝʥʘʪʘ ʟʘ ʤʦʥʪʘʞʫ 

- ʀʟʙʦʨ ʘʣʘʪʘ ʧʦʪʨʝʙʥʦʛ ʟʘ ʤʦʥʪʘʞʫ 

- ʆʟʥʘʯʘʚʘˁʝ ʝʣʝʤʝʥʘʪʘ ʫ ʤʦʥʪʘʞʠ (ʚʝʟʝ, ʢʦʤʧʦʥʝʥʪʝ ʠʪʜ.) 

- ʇʦʚʝʟʠʚʘˁʝ ʝʣʝʤʝʥʘʪʘ 

- ʇʦʜʝʰʘʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʫʨʝʹʘʿʘ/ʩʠʩʪʝʤʘ 

- ʊʝʩʪʠʨʘˁʝ ʩʠʩʪʝʤʘ 

ɼʠʿʘʛʥʦʩʪʠʢʦʚʘˁʝ ʢʚʘʨʦʚʘ 

ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ ʩʠʩʪʝʤʘ   

- ʈʘʟʛʦʚʦʨ ʩʘ ʢʦʨʠʩʥʠʢʦʤ/ʦʧʝʨʘʪʝʨʦʤ ʦ ʢʚʘʨʫ 

- ʇʨʦʚʝʨʘ ʠʟʚʦʨʘ ʥʘʧʘʿʘˁʘ (ʧʥʝʫʤʘʪʠʢʘ, ʩʪʨʫʿʘ, ʬʣʫʠʜʠ...) 

- ʋʪʚʨʹʠʚʘˁʝ ʤʘʥʠʬʝʩʪʘʮʠʿʘ ʢʚʘʨʘ (ʪʝʩʪʠʨʘˁʝ ʤʘʰʠʥʝ/ʫʨʝʹʘʿʘ) 

- ʇʨʦʚʝʨʘ ʣʦʛʠʢʝ ʨʘʜʘ ʤʘʰʠʥʝ/ʫʨʝʹʘʿʘ 

- ʄʝʨʝˁʝ ʨʘʟʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʨʠ ʧʨʦʚʝʨʠ ʝʣʝʢʪʨʠʯʥʠʭ ʩʢʣʦʧʦʚʘ, ʧʦʪʩʢʣʦʧʦʚʘ ʠ ʧʦʿʝʜʠʥʘʯʥʠʭ ʝʣʝʤʝʥʘʪʘ 

- ʄʝʨʝˁʝ ʧʨʠ ʧʨʦʚʝʨʠ ʤʝʭʘʥʠʯʢʠʭ ʩʢʣʦʧʦʚʘ/ʧʦʪʩʢʣʦʧʦʚʘ 

- ʄʝʨʝˁʝ ʨʘʟʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʨʠ ʧʨʦʚʝʨʠ ʭʠʜʨʘʫʣʠʯʥʠʭ ʠ ʧʥʝʫʤʘʪʩʢʠʭ ʩʠʩʪʝʤʘ     

- ʋʪʚʨʹʠʚʘˁʝ ʫʟʨʦʢʘ ʢʚʘʨʘ (ʣʦʢʘʣʠʟʦʚʘˁʝ ʢʚʘʨʘ) 

- ʋʪʚʨʹʠʚʘˁʝ ʥʝʦʧʭʦʜʥʝ ʧʨʦʮʝʜʫʨʝ ʟʘ ʦʪʢʣʘˁʘˁʝ ʢʚʘʨʘ 

- ʋʪʚʨʹʠʚʘˁʝ ʠʩʧʨʘʚʥʦʩʪʠ ʨʘʜʘ ʫʨʝʹʘʿʘ/ʤʘʰʠʥʝ ʧʨʠʤʝʥʦʤ ʪʝʩʪ ʧʨʦʛʨʘʤʘ 

ʇʦʧʨʘʚʢʘ ʢʚʘʨʦʚʘ ʤʝʭʘʪʨʦʥʩʢʠʭ 

ʫʨʝʹʘʿʘ ʠ ʩʠʩʪʝʤʘ 

- ʇʨʠʧʨʝʤʘ ʨʘʜʥʦʛ ʧʨʦʩʪʦʨʘ 

- ɼʝʤʦʥʪʠʨʘˁʝ ʥʝʠʩʧʨʘʚʥʝ ʢʦʤʧʦʥʝʥʪʝ ʠʣʠ ʤʘʰʠʥʝ/ʫʨʝʹʘʿʘ 

- ɿʘʤʝʥʘ ʠʣʠ ʧʦʧʨʘʚʢʘ ʥʝʠʩʧʨʘʚʥʠʭ ʜʝʣʦʚʘ/ʢʦʤʧʦʥʝʥʪʠ 

- ʄʦʥʪʠʨʘˁʝ ʤʘʰʠʥʝ/ʫʨʝʹʘʿʘ 

- ʊʝʩʪʠʨʘˁʝ ʧʦʧʨʘʚˀʝʥʦʛ ʫʨʝʹʘʿʘ/ʩʠʩʪʝʤʘ 

- ʇʨʦʚʝʨʘ ʠ ʧʦʜʝʰʘʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʩʠʩʪʝʤʘ 

ʆʜʨʞʘʚʘˁʝ ʤʝʭʘʪʨʦʥʩʢʝ ʦʧʨʝʤʝ - ʉʧʨʦʚʦʹʝˁʝ ʧʨʝʚʝʥʪʠʚʥʠʭ/ʧʝʨʠʦʜʠʯʥʠʭ ʧʨʝʛʣʝʜʘ ʤʘʰʠʥʝ/ʫʨʝʹʘʿʘ 

- ɼʝʤʦʥʪʠʨʘˁʝ ʤʘʰʠʥʝ/ʫʨʝʹʘʿʘ 

- ʏʠʰ˂ʝˁʝ, ʧʨʝʛʣʝʜ ʠ ʧʦʜʤʘʟʠʚʘˁʝ ʜʝʣʦʚʘ 

- ɿʘʤʝʥʘ ʜʦʪʨʘʿʘʣʠʭ ʜʝʣʦʚʘ 

- ʄʦʥʪʠʨʘˁʝ ʤʘʰʠʥʝ/ʫʨʝʹʘʿʘ 

- ʇʨʦʚʝʨʘ ʠ ʧʦʜʝʰʘʚʘˁʝ ʝʣʝʢʪʨʠʯʥʠʭ ʠ ʤʝʭʘʥʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ 

- ʇʨʦʚʝʨʘ ʠ ʧʦʜʝʰʘʚʘˁʝ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʩʦʬʪʚʝʨ) 

- ʉʧʨʦʚʦʹʝˁʝ ʬʠʥʘʣʥʠʭ ʪʝʩʪʠʨʘˁʘ ʠ ʧʨʦʚʝʨʘ ʠʩʧʨʘʚʥʦʩʪʠ  

- ʇʨʦʚʝʨʘ ʧʘʨʘʤʝʪʘʨʘ ʩʠʩʪʝʤʘ 

- ʇʨʘ˂ʝˁʝ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ ʦʩʪʚʘʨʝʥʝ ʧʨʠʤʝʥʦʤ ʇʃʎ-ʘ 

ʆʙʘʚˀʘˁʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʭ 

ʧʦʩʣʦʚʘ 

- ʆʪʚʘʨʘˁʝ ʨʘʜʥʦʛ ʥʘʣʦʛʘ (ʧʦʧʫˁʘʚʘˁʝ ʠ ʦʙʨʘʜʘ) 

- ʀʟʨʘʜʘ ʧʝʨʠʦʜʠʯʥʠʭ ʠʟʚʝʰʪʘʿʘ 
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ɼʫʞʥʦʩʪʠ - ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ɿʘʜʘʮʠ - jʝʜʠʥʠʮʝ ʢʦʤʧʝʪʝʥʮʠʿa 

- ʇʣʘʥʠʨʘˁʝ ʨʝʟʝʨʚʥʠʭ ʜʝʣʦʚʘ ʠ ʧʦʪʨʦʰʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

- ʊʨʝʙʦʚʘˁʝ ʨʝʟʝʨʚʥʠʭ ʜʝʣʦʚʘ ʠ ʧʦʪʨʦʰʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

- ɽʚʠʜʝʥʪʠʨʘˁʝ ʧʨʝʚʝʥʪʠʚʥʠʭ ʧʨʝʛʣʝʜʘ, ʢʚʘʨʦʚʘ ʠ ʧʦʧʨʘʚʢʠ ʢʦʤʧʦʥʝʥʘʪʘ ʩʠʩʪʝʤʘ 

- ʉʪʨʫʯʥʦ ʫʩʘʚʨʰʘʚʘˁʝ 

 

8.1.1. ɽʢʩʪʨʝʤʥʠ ʫʩʣʦʚʠ ʧʦʜ ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘʿʫ ʜʫʞʥʦʩʪʠ: ʥʝʤʘ  

 

8.1.2. ʀʟʣʦʞʝʥʦʩʪ ʨʠʟʠʮʠʤʘ ʧʨʠ ʦʙʘʚˀʘˁʫ ʜʫʞʥʦʩʪʠ: 

- ʨʠʟʠʢ ʦʜ ʤʝʭʘʥʠʯʢʠʭ ʧʦʚʨʝʜʘ 

- ʨʠʟʠʢ ʦʜ ʚʠʩʦʢʦʛ ʥʘʧʦʥʘ. 

 

8.2. ʎʠˀʝʚʠ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 

 

ʎʠˀ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʿʫ ʊɽʍʅʀʏɸʈ ʄɽʍɸʊʈʆʅʀʂɽ ʿʝ ʦʩʧʦʩʦʙˀʘʚʘˁʝ ʣʠʮʘ ʟʘ ʤʦʥʪʠʨʘˁʝ ʢʦʤʧʦʥʝʥʘʪʘ, ʜʠʿʘʛʥʦʩʪʠʢʦʚʘˁʝ ʢʚʘʨʦʚʘ, 

ʧʦʧʨʘʚʢʘ ʠ ʦʜʨʞʘʚʘˁʝ ʦʧʨʝʤʝ ʠ ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ ʩʠʩʪʝʤʘ. 

 

ʅʝʦʧʭʦʜʥʦʩʪ ʩʪʘʣʥʦʛ ʧʨʠʣʘʛʦʹʘʚʘˁʘ ʧʨʦʤʝʥˀʠʚʠʤ ʟʘʭʪʝʚʠʤʘ ʪʨʞʠʰʪʘ ʨʘʜʘ, ʧʦʪʨʝʙʝ ʢʦʥʪʠʥʫʠʨʘʥʦʛ ʦʙʨʘʟʦʚʘˁʘ, ʩʪʨʫʯʥʦʛ ʫʩʘʚʨʰʘʚʘˁʘ, ʨʘʟʚʦʿ ʢʘʨʠʿʝʨʝ, 

ʫʥʘʧʨʝʹʠʚʘˁʘ ʟʘʧʦʰˀʠʚʦʩʪʠ, ʫʩʤʝʨʘʚʘ ʜʘ ʣʠʮʘ ʙʫʜʫ ʦʩʧʦʩʦʙˀʘʚʘʥʘ ʟʘ:  

 

- ʧʨʠʤʝʥʫ ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʫ ʧʨʘʢʪʠʯʥʦʤ ʢʦʥʪʝʢʩʪʫ; 

- ʧʨʠʤʝʥʫ ʩʠʛʫʨʥʦʩʥʠʭ ʠ ʟʜʨʘʚʩʪʚʝʥʠʭ ʤʝʨʘ ʫ ʧʨʦʮʝʩʫ ʨʘʜʘ; 

- ʧʨʠʤʝʥʫ ʤʝʨʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʫ ʧʨʦʮʝʩʫ ʨʘʜʘ; 

- ʫʧʦʪʨʝʙʫ ʠʥʬʦʨʤʘʪʠʯʢʝ ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʧʨʠʢʫʧˀʘˁʫ, ʦʨʛʘʥʠʟʦʚʘˁʫ ʠ ʢʦʨʠʰ˂ʝˁʫ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʨʘʜʫ ʠ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ; 

- ʧʨʝʫʟʠʤʘˁʝ ʦʜʛʦʚʦʨʥʦʩʪʠ ʟʘ ʚʣʘʩʪʠʪʦ ʢʦʥʪʠʥʫʠʨʘʥʦ ʫʯʝˁʝ ʠ ʥʘʧʨʝʜʦʚʘˁʝ ʫ ʧʦʩʣʫ ʠ ʢʘʨʠʿʝʨʠ; 

- ʧʨʝʧʦʟʥʘʚʘˁʝ ʧʦʩʣʦʚʥʠʭ ʤʦʛʫ˂ʥʦʩʪʠ ʫ ʨʘʜʥʦʿ ʩʨʝʜʠʥʠ ʠ ʰʠʨʝʤ ʩʦʮʠʿʘʣʥʦʤ ʦʢʨʫʞʝˁʫ. 

 

8.3. ʀʩʭʦʜʠ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 

 

ʉʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ɿʥʘˁʘ ɺʝʰʪʠʥʝ ʉʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʘʚʦʚʠ 

ʇʦ ʟʘʚʨʰʝʥʦʤ ʧʨʦʛʨʘʤʫ ʦʙʨʘʟʦʚʘˁʘ, ʣʠʮʝ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

ʫʯʝʩʪʚʫʿʝ ʫ ʠʟʨʘʜʠ 

ʧʨʦʿʝʢʪʥʦ-ʪʝʭʥʦʣʦʰʢʝ 

ʜʦʢʫʤʝʥʪʘʮʠʿʝ 

- ʨʘʟʣʠʢʫʿʝ ʬʘʟʝ ʧʨʦʿʝʢʪʦʚʘˁʘ ʠ ʦʜʨʞʘʚʘˁʘ 
ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ 

- ʢʦʨʠʩʪʠ ʪʝʭʥʠʯʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ 

- ʫʧʦʪʨʝʙˀʘʚʘ ʧʨʦʛʨʘʤʩʢʝ ʧʘʢʝʪʝ ʧʨʠ ʠʟʨʘʜʠ 
ʪʝʭʥʠʯʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ 

- ʩʘʚʝʩʥʦ, ʦʜʛʦʚʦʨʥʦ, ʫʨʝʜʥʦ ʠ ʧʨʝʮʠʟʥʦ 

ʦʙʘʚˀʘ ʧʦʚʝʨʝʥʝ ʧʦʩʣʦʚʝ; 

- ʝʬʠʢʘʩʥʦ ʧʣʘʥʠʨʘ ʠ ʦʨʛʘʥʠʟʫʿʝ ʚʨʝʤʝ; 

- ʠʩʧʦˀʠ ʧʦʟʠʪʠʚʘʥ ʦʜʥʦʩ ʧʨʝʤʘ ʟʥʘʯʘʿʫ 
ʩʧʨʦʚʦʹʝˁʘ ʧʨʦʧʠʩʘ ʠ  ʚʘʞʝ˂ʠʭ ʩʪʘʥʜʘʨʜʘ 

ʫ ʤʘʰʠʥʩʪʚʫ ʠ ʝʣʝʢʪʨʦʪʝʭʥʠʮʠ; 

- ʠʩʧʦˀʠ ʧʦʟʠʪʠʚʘʥ ʦʜʥʦʩ ʧʨʝʤʘ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʠ ʪʝʭʥʠʯʢʦʿ ʠʩʧʨʘʚʥʦʩʪʠ 

ʤʘʰʠʥʘ ʠ ʫʨʝʹʘʿʘ ʢʦʿʝ ʢʦʨʠʩʪʠ ʧʨʠ 

ʤʦʥʪʠʨʘ ʢʦʤʧʦʥʝʥʪʝ 

ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ 

ʩʠʩʪʝʤʘ 

- ʨʘʟʣʠʢʫʿʝ ʝʣʝʤʝʥʪʝ ʤʝʭʘʪʨʦʥʩʢʠʭ ʩʠʩʪʝʤʘ: 

ʩʝʥʟʦʨʝ ʠ ʧʨʝʪʚʘʨʘʯʝ, ʘʢʪʫʘʪʦʨʝ, 

ʝʣʝʢʪʨʠʯʥʝ ʧʦʛʦʥʝ - ʝʣʝʢʪʨʠʯʥʫ ʦʧʨʝʤʫ, 

ʝʣʝʤʝʥʪʝ ʧʨʝʥʦʩʘ ʩʥʘʛʝ, ʭʠʜʨʘʫʣʠʯʢʝ ʠ 

ʧʥʝʫʤʘʪʩʢʝ ʢʦʤʧʦʥʝʥʪʝ 

- ʨʘʟʫʤʝ ʧʨʠʥʮʠʧʝ ʬʫʥʢʮʠʦʥʠʩʘˁʘ 

- ʘʥʘʣʠʟʠʨʘ ʰʝʤʝ ʧʦʚʝʟʠʚʘˁʘ 

- ʦʜʘʙʝʨʝ ʠ ʢʦʨʠʩʪʠ ʢʘʪʘʣʦʛʝ ʧʨʦʠʟʚʦʹʘʯʘ 
ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ 

- ʤʦʥʪʠʨʘ ʩʝʥʟʦʨʝ, ʘʢʪʫʘʪʦʨʝ ʠ ʫʧʨʘʚˀʘʯʢʝ 
ʫʨʝʹʘʿʝ 

- ʧʦʚʝʟʫʿʝ ʝʣʝʤʝʥʪʝ ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ ʧʦ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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ʨʘʟʣʠʯʠʪʠʭ ʤʝʭʘʪʨʦʥʩʢʠʭ ʩʠʩʪʝʤʘ 

- ʨʘʟʫʤʝ ʚʘʞʥʦʩʪ ʪʝʩʪʠʨʘˁʘ ʠ ʫʣʦʛʫ 
ʠʟʘʙʨʘʥʦʛ ʪʝʩʪ-ʧʨʦʛʨʘʤʘ ʧʨʠ ʧʦʩʪʘʚˀʘˁʫ 

ʠ ʢʦʨʠʛʦʚʘˁʫ ʧʘʨʘʤʝʪʘʨʘ ʩʠʩʪʝʤʘ 

ʰʝʤʠ 

- ʧʦʜʝʩʠ/ʧʦʩʪʘʚʠ ʠ ʢʦʨʠʛʫʿʝ ʧʘʨʘʤʝʪʨʝ ʩʠʩʪʝʤʘ 

ʧʨʝʤʘ ʩʧʝʮʠʬʠʢʘʮʠʿʠ ʧʨʦʠʟʚʦʹʘʯʘ 

ʦʙʘʚˀʘˁʫ ʧʦʩʣʘ; 

- ʠʩʧʦˀʠ ˀʫʙʘʟʥʦʩʪ, ʢʦʤʫʥʠʢʘʪʠʚʥʦʩʪ, 
ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʫ ʦʜʥʦʩʫ ʧʨʝʤʘ 

ʩʘʨʘʜʥʠʮʠʤʘ; 

- ʨʘʜʠ ʫ ʪʠʤʫ; 

- ʠʩʧʦˀʠ ʠʥʠʮʠʿʘʪʠʚʥʦʩʪ ʠ ʧʨʝʜʫʟʠʤˀʠʚʦʩʪ 
ʫ ʨʘʜʫ; 

- ʠʩʧʦˀʠ ʘʥʘʣʠʪʠʯʥʦʩʪ, ʢʨʝʘʪʠʚʥʦʩʪ ʠ 
ʠʥʦʚʘʪʠʚʥʦʩʪ ʧʨʠ ʦʙʘʚˀʘˁʫ ʧʦʩʣʘ; 

- ʙʫʜʝ ʦʨʠʿʝʥʪʠʩʘʥ ʧʨʝʤʘ ʢʣʠʿʝʥʪʫ ʠ 
ʧʨʠʣʘʛʦʜˀʠʚ ʥʘ ʧʨʦʤʝʥʝ ʫ ʨʘʜʫ; 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʫ ʨʘʜʫ; 

- ʠʩʧʦˀʠ ʧʦʟʠʪʠʚʘʥ ʦʜʥʦʩ ʧʨʝʤʘ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ-ʝʪʠʯʢʠʤ ʥʦʨʤʘʤʘ ʠ 

ʚʨʝʜʥʦʩʪʠʤʘ. 

ʜʠʿʘʛʥʦʩʪʠʢʫʿʝ ʢʚʘʨʦʚʝ 

ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ 

ʩʠʩʪʝʤʘ 

- ʨʘʟʣʠʢʫʿʝ ʚʨʩʪʝ ʤʝʨʝˁʘ, ʤʝʪʦʜʘ ʤʝʨʝˁʘ, 
ʤʝʨʥʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ ʠ ʫʨʝʹʘʿʘ 

- ʦʙʿʘʩʥʠ ʧʦʩʪʫʧʢʝ ʤʝʨʝˁʘ ʤʝʭʘʥʠʯʢʠʭ ʠ 
ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥʘ 

- ʧʨʦʮʝʥʠ ʪʘʯʥʦʩʪ ʠ ʫʪʚʨʜʠ ʛʨʝʰʢʫ ʤʝʨʝˁʘ 

- ʦʙʿʘʩʥʠ ʜʠʿʘʛʥʦʩʪʠʯʢʝ ʤʝʪʦʜʝ ʢʦʿʝ ʩʝ 
ʧʨʠʤʝˁʫʿʫ ʫ ʤʝʭʘʪʨʦʥʠʮʠ 

- ʦʜʨʝʜʠ ʚʨʩʪʫ ʜʠʿʘʛʥʦʩʪʠʯʢʝ ʤʝʪʦʜʝ ʫ 
ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʨʠʨʦʜʝ ʢʚʘʨʘ ʠ ʪʠʧʘ 

ʤʝʭʘʪʨʦʥʩʢʝ ʢʦʤʧʦʥʝʥʪʝ/ʩʠʩʪʝʤʘ 

- ʧʨʠʢʫʧʠ ʧʦʜʘʪʢʝ ʦ ʩʪʘˁʫ ʤʝʭʘʪʨʦʥʩʢʦʛ 
ʩʠʩʪʝʤʘ ʦʜ ʩʪʨʘʥʝ ʢʦʨʠʩʥʠʢʘ/ʦʧʝʨʘʪʝʨʘ 

- ʚʠʟʫʝʣʥʦ ʧʨʦʚʝʨʠ ʠʩʧʨʘʚʥʦʩʪ ʤʘʰʠʥʝ ʠ 
ʦʧʨʝʤʝ 

- ʧʨʦʚʝʨʠ ʠʟʚʦʨʝ ʥʘʧʘʿʘˁʘ (ʧʦʛʦʥʩʢʦ ʥʘʧʘʿʘˁʝ, 

ʫʧʨʘʚˀʘʯʢʠ ʙʣʦʢ, ʝʣʝʢʪʨʦ ʥʘʧʘʿʘˁʝ) 

- ʩʧʨʦʚʝʜʝ ʤʝʨʝˁʝ ʧʘʨʘʤʝʪʘʨʘ ʝʣʝʢʪʨʠʯʥʠʭ, 
ʤʝʭʘʥʠʯʢʠʭ ʩʢʣʦʧʦʚʘ, ʠ ʧʘʨʘʤʝʪʘʨʘ 

ʭʠʜʨʘʫʣʠʯʢʠʭ ʠ ʧʥʝʫʤʘʪʩʢʠʭ ʩʠʩʪʝʤʘ 

- ʢʦʨʠʩʪʠ SCADA ʩʠʩʪʝʤʝ ʫ ʜʠʿʘʛʥʦʩʪʠʮʠ 

- ʫʪʚʨʜʠ ʚʨʩʪʫ ʛʨʝʰʢʝ ʥʘ ʤʝʭʘʪʨʦʥʩʢʦʤ 
ʩʠʩʪʝʤʫ 

- ʜʦʥʝʩʝ ʦʜʣʫʢʫ ʦ ʠʥʪʝʨʚʝʥʮʠʿʠ ʥʘ ʦʩʥʦʚʫ 
ʩʧʨʦʚʝʜʝʥʝ ʧʨʦʮʝʜʫʨʝ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘˁʘ 

ʧʦʧʨʘʚˀʘ ʢʚʘʨʦʚʝ 

ʤʝʭʘʪʨʦʥʩʢʠʭ ʫʨʝʹʘʿʘ ʠ 

ʩʠʩʪʝʤʘ 

- ʨʘʟʫʤʝ ʧʨʠʥʮʠʧʝ ʬʫʥʢʮʠʦʥʠʩʘˁʘ 
ʝʣʝʤʝʥʘʪʘ ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ  

- ʨʘʟʣʠʢʫʿʝ ʚʨʩʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʚʘʨʦʚʘ 
ʫ ʤʝʭʘʪʨʦʥʩʢʠʤ ʩʠʩʪʝʤʠʤʘ 

- ʨʘʟʫʤʝ ʧʨʦʮʝʜʫʨʝ ʪʝʩʪʠʨʘˁʘ 

- ʦʜʨʝʜʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʪʝʩʪ-ʧʨʦʛʨʘʤ 

- ʧʨʝʜʣʦʞʠ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʟʘʤʝʥʫ ʧʦʿʝʜʠʥʠʭ 
(ʢʦʤʧʘʪʠʙʠʣʥʠʭ) ʢʦʤʧʦʥʝʥʪʠ ʙʝʟ ʫʪʠʮʘʿʘ 

ʥʘ ʨʘʜ ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ 

- ʧʨʝʜʣʦʞʠ ʨʝʰʝˁʝ ʟʘ ʧʦʩʪʘʚˀʘˁʝ ʢʨʘʪʢʠʭ 

ʚʝʟʘ (Ăby passñ) ʨʘʜʠ ʦʤʦʛʫ˂ʘʚʘˁʘ ʨʘʜʘ 

ʜʝʣʘ ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ 

- ʧʨʠʧʨʝʤʠ ʧʦʪʨʝʙʘʥ ʘʣʘʪ, ʧʨʠʙʦʨ ʠ ʧʦʤʦ˂ʥʘ 

ʩʨʝʜʩʪʚʘ  

- ʠʟʘʙʝʨʝ ʥʘʿʧʦʚʦˀʥʠʿʠ ʤʝʪʦʜ ʜʝʤʦʥʪʘʞʝ 
ʢʦʤʧʦʥʝʥʪʝ ʢʦʿʘ ʿʝ ʫ ʢʚʘʨʫ ʠ ʜʝʤʦʥʪʠʨʘ 

ʥʝʠʩʧʨʘʚʥʫ ʢʦʤʧʦʥʝʥʪʫ 

- ʟʘʤʝʥʠ ʥʝʠʩʧʨʘʚʥʫ ʢʦʤʧʦʥʝʥʪʫ, ʨʘʜʥʠ ʬʣʫʠʜ 

ʠ ʩʣ, ʧʨʝʤʘ ʫʧʫʪʩʪʚʫ ʧʨʦʠʟʚʦʹʘʯʘ ʦʧʨʝʤʝ 

- ʧʦʜʝʩʠ/ʧʦʩʪʘʚʠ ʧʘʨʘʤʝʪʨʝ ʩʠʩʪʝʤʘ 

- ʪʝʩʪʠʨʘ ʢʦʤʧʦʥʝʥʪʝ ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ ʠ 
ʤʝʭʘʪʨʦʥʩʢʠ ʩʠʩʪʝʤ ʧʦ ʧʨʦʧʠʩʘʥʦʿ ʧʨʦʮʝʜʫʨʠ 

ʦʜʨʞʘʚʘ ʤʝʭʘʪʨʦʥʩʢʫ 

ʦʧʨʝʤʫ 

- ʧʨʦʮʝʥʠ ʟʥʘʯʘʿ ʠ ʫʧʦʪʨʝʙʫ ʥaʜʟʦʨʘ  

ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ 

- ʘʣʛʦʨʠʪʘʤʩʢʠ ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ  ʠ 

ʧʨʦʛʨʘʤʠʨʘ PLC ʥʘ ʦʩʥʦʚʥʦʤ ʥʠʚʦʫ 

 

- ʧʝʨʠʦʜʠʯʥʦ/ʧʨʝʚʝʥʪʠʚʥʦ ʧʨʝʛʣʝʜʘ 
ʠʥʩʪʘʣʘʮʠʿʝ ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ 

- ʟʘʤʝʥʠ ʝʣʝʤʝʥʪʝ ʢʦʿʠ ʩʫ ʦʜʨʘʜʠʣʠ ʧʨʦʧʠʩʘʥʠ 
ʙʨʦʿ ʯʘʩʦʚʘ ʧʨʝʤʘ ʧʣʘʥʩʢʦʤ ʧʨʝʚʝʥʪʠʚʥʦʤ 

ʦʜʨʞʘʚʘˁʫ 

- ʦʯʠʩʪʠ, ʦʜʤʘʩʪʠ ʠ ʧʦʜʤʘʞʝ ʢʦʤʧʦʥʝʥʪʝ 

ʤʝʭʘʪʨʦʥʩʢʦʛ ʩʠʩʪʝʤʘ 

- ʢʦʨʠʩʪʠ ʜʠʛʠʪʘʣʥʝ ʩʠʩʪʝʤʝ, ʤʠʢʨʦʨʘʯʫʥʘʨʝ, 
PLC ʫ ʤʝʭʘʪʨʦʥʠʮʠ 

- ʧʨʠʤʝʥʠ ʤʝʨʝ ʟʘʰʪʠʪʝ ʥʘ ʨʘʜʫ ʠ ʟʘʰʪʠʪʝ 
ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ 
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ʦʙʘʚˀʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʝ 

ʧʦʩʣʦʚʝ 

- ʥʘʚʝʜʝ ʚʨʩʪʝ ʧʨʘʪʝ˂ʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʫ 

ʧʨʦʮʝʩʫ ʦʜʨʞʘʚʘˁʘ, ʧʦʧʨʘʚʢʝ ʠ ʪʨʝʙʦʚʘˁʘ 

(ʨʘʜʥʠ ʥʘʣʦʛ, ʧʝʨʠʦʜʠʯʥʠ ʠʟʚʝʰʪʘʿ ʠ ʩʣ.) 

- ʚʦʜʠ ʝʚʠʜʝʥʮʠʿʫ ʢʚʘʨʦʚʘ 

- ʧʣʘʥʠʨʘ ʥʘʙʘʚʢʫ ʨʝʟʝʨʚʥʠʭ ʜʝʣʦʚʘ 

- ʝʚʠʜʝʥʪʠʨʘ ʠʥʪʝʨʚʝʥʮʠʿʝ ʧʨʠ ʦʜʨʞʘʚʘˁʫ 

- ʩʘʩʪʘʚʠ ʠʟʚʝʰʪʘʿ ʦ ʟʘʤʝˁʝʥʠʤ ʜʝʣʦʚʠʤʘ 
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ɼʨʘʛʠ ʫʯʝʥʠʮʠ, 

 

 ʇʨʝʜ ʚʘʤʘ ʿʝ ʟʙʠʨʢʘ ʟʘʜʘʪʘʢʘ ʟʘ ʟʘʚʨʰʥʦ ʪʝʩʪʠʨʘˁʝ ʫ ʦʢʚʠʨʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘ  

ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ. ɿʙʠʨʢʘ ʿʝ ʥʘʤʝˁʝʥʘ ʚʝʞʙʘˁʫ ʠ ʧʨʠʧʨʝʤʘˁʫ ʟʘ 

ʧʦʣʘʛʘˁʝ ʠʩʧʠʪʘ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦ ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ, ʠ ʪʦ ʠʟ ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ: ɽʣʝʢʪʠʯʥʠ 

ʧʦʛʦʥ ʠ ʦʧʨʝʤʘ ʫ ʤʝʭʘʪʨʦʥʠʮʠ , ʄʘʰʠʥʩʢʠ ʝʣʝʤʝʥʪʠ, ʍʠʜʨʘʫʣʠʯʢʝ ʠ ʧʥʝʫʤʘʪʩʢʝ ʢʦʤʧʦʥʝʥʪʝ, 

ʇʨʦʛʨʘʤʘʙʠʣʥʠ ʣʦʛʠʯʢʠ ʢʦʥʪʨʦʣʝʨʠ, ʠ ʉʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ ʫ ʤʝʭʘʪʨʦʥʠʮʠ 

 ʋ ʟʙʠʨʮʠ ʩʝ ʥʘʣʘʟʝ ʟʘʜʘʮʠ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʥʘ ʪʝʩʪʫ ʫ ʧʦʪʧʫʥʦ ʠʩʪʦʿ ʠʣʠ ʜʝʣʠʤʠʯʥʦ 

ʠʟʤʝˁʝʥʦʿ ʬʦʨʤʠ.   

 

 ɿʘʜʘʮʠ ʫ ʟʙʠʨʮʠ ʨʘʩʧʦʨʝʹʝʥʠ ʩʫ ʧʨʝʤʘ ʦʙʣʘʩʪʠʤʘ, ʯʠʿʠ ʩʝ ʠʩʭʦʜʠ ʧʨʦʚʝʨʘʚʘʿʫ 

ʟʘʚʨʰʥʠʤ ʪʝʩʪʦʤ ʟʥʘˁʘ. ʋ ʦʢʚʠʨʫ ʩʚʘʢʝ ʦʙʣʘʩʪʠ ʟʘʜʘʮʠ ʩʫ ʨʘʟʚʨʩʪʘʥʠ ʧʨʝʤʘ ʦʙʣʠʢʫ ʟʘʜʘʪʢʘ, ʘ 

ʟʘ ʩʚʘʢʠ ʟʘʜʘʪʘʢ ʿʝ ʥʘʟʥʘʯʝʥ ʤʘʢʩʠʤʘʣʘʥ ʙʨʦʿ ʙʦʜʦʚʘ ʢʦʿʠ ʜʦʥʦʩʠ.  

 

 ʊʝʩʪ ʢʦʿʠ ˂ʝʪʝ ʨʝʰʘʚʘʪʠ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʩʘʜʨʞʠ ʟʘʜʘʪʢʝ ʩʚʠʭ ʥʠʚʦʘ ʩʣʦʞʝʥʦʩʪʠ 

ʢʦʿʠʤʘ ʩʝ ʠʩʧʠʪʫʿʝ ʦʩʪʚʘʨʝʥʦʩʪ ʠʩʭʦʜʘ ʦʙʨʘʟʦʚʘˁʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ 

ʤʝʭʘʪʨʦʥʠʢʝ. ʅʘ ʪʝʩʪʫ ʥʝʤʘ ʥʝʛʘʪʠʚʥʠʭ ʙʦʜʦʚʘ. ɿʘʜʘʮʠ ʥʦʩʝ ʨʘʟʣʠʯʠʪʠ ʙʨʦʿ ʙʦʜʦʚʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʦʛʘ ʢʦʣʠʢʦ ʠʥʬʦʨʤʘʮʠʿʘ ʩʝ ʪʨʘʞʠ ʠ ʢʦʣʠʢʦ ʪʨʝʙʘ ʜʘ ʙʫʜʝʪʝ ʤʠʩʘʦʥʦ 

ʘʥʛʘʞʦʚʘʥʠ ʢʘʜʘ ʦʜʛʦʚʘʨʘʪʝ. ɺʘʞʥʦ ʿʝ ʜʘ ʧʘʞˀʠʚʦ ʦʜʛʦʚʘʨʘʪʝ ʥʘ ʟʘʜʘʪʢʝ, ʿʝʨ ʩʚʘʢʠ ʪʘʯʘʥ 

ʦʜʛʦʚʦʨ ʥʦʩʠ ʦʜ 0,5 ʜʦ 1 ʙʦʜʘ, ʘ ʩʚʘʢʘ ʛʨʝʰʢʘ ʘʫʪʦʤʘʪʩʢʠ 0 ʙʦʜʦʚʘ ʟʘ ʟʘʜʘʪʘʢ ʫ ʮʝʣʦʩʪʠ. ʂʦʜ 

ʨʘʯʫʥʩʢʠʭ ʟʘʜʘʪʘʢʘ ʪʘʯʘʥ ʦʜʛʦʚʦʨ ʩʝ ʧʨʠʟʥʘʿʝ ʩʘʤʦ ʫʟ ʧʨʠʢʘʟʘʥ ʧʦʩʪʫʧʘʢ ʨʝʰʘʚʘˁʘ. ɿʙʠʨʢʘ 

ʟʘʜʘʪʘʢʘ ʥʝ ʩʘʜʨʞʠ ʨʝʰʝˁʘ.  

 

 ɿʙʠʨʢʫ ʟʘʜʘʪʘʢʘ ʩʫ ʠʟʨʘʜʠʣʠ ʪʠʤʦʚʠ ʥʘʩʪʘʚʥʠʢʘ ʠʟ ʰʢʦʣʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʫ 

ʢʦʿʠʤʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʰʢʦʣʩʢʝ 2017/2018. ʛʦʜʠʥʝ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ 

ʤʝʭʘʪʨʦʥʠʢʝ, ʫ ʩʘʨʘʜˁʠ ʩʘ ʩʪʨʫʯˁʘʮʠʤʘ ɿʘʚʦʜʘ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ. 

 

 ɾʝʣʠʤʦ ʚʘʤ ʩʨʝ˂ʘʥ ʠ ʫʩʧʝʰʘʥ ʨʘʜ! 

 

           ɸʫʪʦʨʠ 
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˒˘˒˗˟˝˕ˤ˚˕ ˜˛ː˛˚ ˕ ˛˜˝˒˙ˍ ˠ ˙˒ ˢˍ˟˝˛˚˕ˣ˕  

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓ ̉̂ ̪̑̏ ̉̒̐̑̆̅ ̓̑́̇̆̎̏̄ ̏ ̅̄̏̃̏̑́ 
 

1.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʘ ʰʝʤʘ ʧʫʰʪʘˁʘ ʫ ʨʘʜ ʢʦʨʘʯʥʦʛ ʤʦʪʦʨʘ ʧʦʤʦ˂ʫ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʘ ʠʣʠ 
ʤʠʢʨʦʧʨʦʮʝʩʦʨʘ ʢʦʿʠ ʧʦʤʦ˂ʫ ʥʘʧʦʥʘ ʙʘʟʝ ʫʢˀʫʯʫʿʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʪʨʘʥʟʠʩʪʦʨ. 
ʆʜʨʝʜʠʪʠ ʚʨʩʪʫ ʢʦʨʘʯʥʠʭ ʤʦʪʦʨʘ ʢʦʿʠʤʘ ʦʜʛʦʚʘʨʘ ʜʘʪʘ ʰʝʤʘ:    
                                     

1. ʙʠʧʦʣʘʨʥʠ ʤʦʪʦʨʠ 
2. ʫʥʠʧʦʣʘʨʥʠ ʤʦʪʦʨʠ 
3. ʤʦʞʝ ʩʝ ʧʨʠʤʝʥʠʪʠ ʠ ʢʦʜ ʙʠʧʦʣʘʨʥʠʭ ʠ ʢʦʜ ʫʥʠʧʦʣʘʨʥʠʭ ʤʦʪʦʨʘ 

 

 

1 

2.  ʃʦʰʘ ʦʩʦʙʠʥʘ ʫʥʠʚʝʨʟʘʣʥʠʭ ʢʦʤʫʪʘʪʦʨʥʠʭ ʤʦʪʦʨʘ ʿʝ: 
 

1. ʈʘʜʝ ʩʘ ʿʝʜʥʦʩʤʝʨʥʦʤ ʠ ʥʘʠʟʤʝʥʠʯʥʦʤ ʩʪʨʫʿʦʤ 
2. ʇʨʠ ʨʘʜʫ ʩʘ ʙʠʣʦ ʢʦʿʦʤ ʚʨʩʪʦʤ ʩʪʨʫʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʨʘʚʥʦʤʝʨʥʦ ʧʦʜʝʰʘʚʘˁʝ 
ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ 

3. ʅʝʤʘʿʫ ʢʦʥʩʪʘʥʪʥʫ ʙʨʟʠʥʫ ʦʙʨʪʘˁʘ ʧʨʠʣʠʢʦʤ ʧʨʦʤʝʥʝ ˁʠʭʦʚʦʛ ʦʧʪʝʨʝ˂ʝˁʘ 
4. ʇʨʠ ʫʯʝʩʪʘʥʦʩʪʠ ʥʘʧʦʥʘ  ʦʜ 50 Hz ʤʦʛʫ ʧʦʩʪʠ˂ʠ ʙʨʟʠʥʫ ʠ ʜʦ 40000 ʦʙʨʪʘʿʘ ʫ 
ʤʠʥʫʪʫ.                                                                                                   

1 

3.  ɸʢʦ ʥʘ ʿʝʜʥʦʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ U1  ʧʨʝʜʩʪʘʚˀʘ ʥʘʧʦʥ ʥʘ ʧʨʠʤʘʨʫ,  U2 ʥʘʧʦʥ ʥʘ 
ʩʝʢʫʥʜʘʨʫ, N1 ʙʨʦʿ ʥʘʚʦʿʘʢʘ ʧʨʠʤʘʨʘ, N2 ʙʨʦʿ ʥʘʚʦʿʘʢʘ ʩʝʢʫʥʜʘʨʘ, ʦʥʜʘ ʚʘʞʠ ʬʦʨʤʫʣʘ: 
 

1. U1/U2=N1/N2 

2. U2/U1=N1/N2 

3. U1 = U2                                                                                                                                                

1 
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4.  ʋ ʪʨʝʥʫʪʢʫ ʧʫʰʪʘˁʘ ʫ ʨʘʜ ʘʩʠʥʭʨʦʥʝ ʤʘʰʠʥʝ ʢʣʠʟʘˁʝ ʠʟʥʦʩʠ: 
 

1. 0 
2. 1 
3. 1,5 
4. -1 

1 

5.  ʇʦˀʘ ʨʦʪʦʨʘ ʠ ʩʪʘʪʦʨʘ, ʤʘʰʠʥʝ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ, ʩʫ ʥʝʧʦʤʠʯʥʘ ʫ ʧʨʦʩʪʦʨʫ ʠ 
ʩʪʦʿʝ ʧʦʜ ʫʛʣʦʤ ʦʜ: 
 

1. 45° 
2. 90° 
3. 60° 
4. 180°                                                                                                                     

1 

6.   ʄʘʪʝʨʠʿʘʣ ʦʜ ʢʦʿʠʭ ʩʝ ʠʟʨʘʹʫʿʫ ʝʥʝʨʛʝʪʩʢʠ ʢʘʙʣʦʚʠ ʠ ʧʨʦʚʦʜʥʠʮʠ ʿʝ:  

1. ʙʘʢʘʨ ʠ ʘʣʫʤʠʥʠʿʫʤ    
2. ʙʘʢʘʨ ʠ ʛʚʦʞʹʝ 
3. ʙʠʣʦ ʢʦʿʠ ʦʜ ʛʦʨʝ ʥʘʚʝʜʝʥʠʭ ʤʝʪʘʣʘ. 

1 

7.  ʄʘʪʝʨʠʿʘʣ ʦʜ ʢʦʿʝʛ ʩʝ ʠʟʨʘʹʫʿʫ ʧʦʣʫʧʨʦʚʦʜʥʠʯʢʝ ʢʦʤʧʦʥʝʥʪʝ ʿʝ: 
 

1. ʩʠʣʠʮʠʿʫʤ ʠ ʚʦʣʬʨʘʤ  
2. ʞʠʚʘ ʠ ʘʣʫʤʠʥʠʿʫʤ 
3. ʩʠʣʠʮʠʿʫʤ ʠ ʛʝʨʤʘʥʠʿʫʤ 
4. ʚʦʣʬʨʘʤ ʠ ʙʘʢʘʨ 

1 

8.  ʂʦʤʙʠʥʘʮʠʿʘ ʙʦʿʘ ʢʦʿʠʤʘ ʩʝ ʦʟʥʘʯʘʚʘʿʫ ʪʨʦʬʘʟʥʠ ʥʝʠʟʦʣʦʚʘʥʠ ʝʥʝʨʛʝʪʩʢʠ 
ʧʨʦʚʦʜʥʠʮʠ ʿʝ: 
 

 
 

1.  
1. 

ʌʘʟʘ R- ʧʣʘʚʘ 
ʌʘʟʘ S- ʮʨʚʝʥʘ 
ʌʘʟʘ ʊ- ʟʝʣʝʥʘ 
 

2.  

ʌʘʟʘ R- ʞʫʪʘ 
ʌʘʟʘ S- ʟʝʣʝʥʘ 
ʌʘʟʘ ʊ- ˀʫʙʠʯʘʩʪʘ 
 

3.  

ʌʘʟʘ R- ʮʨʚʝʥʘ 
ʌʘʟʘ S- ʮʨʥʘ 
ʌʘʟʘ ʊ- ʞʫʪʘ 
 

4.  
ʌʘʟʘ R- ʟʝʣʝʥʘ 
ʌʘʟʘ S- ʮʨʚʝʥʘ 
ʌʘʟʘ ʊ- ʮʨʥʘ 

1 

9.  ʂʦʜ ʤʝʨʝˁʘ ʥʘʠʟʤʝʥʠʯʥʠʭ ʚʝʣʠʯʠʥʘ ʤʫʣʪʠʤʝʪʘʨ ʤʝʨʠ: 
 

1. ʄʘʢʩʠʤʘʣʥʫ ʚʨʝʜʥʦʩʪ 
2. ʊʨʝʥʫʪʥʫ ʚʨʝʜʥʦʩʪ 
3. ɽʬʝʢʪʠʚʥʫ ʚʨʝʜʥʦʩʪ 

1 

10.  ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʠʟʦʣʦʚʘʥʠʭ ʝʥʝʨʛʝʪʩʢʠʭ ʧʨʦʚʦʜʥʠʢʘ ʠ ʥʠʩʢʦʥʘʧʦʥʩʢʠʭ ʢʘʙʣʦʚʘ ʿʝ: 
1. ʫ ʙʨʦʿʫ ʞʠʣʘ 
2. ʫ ʢʦʥʩʪʨʫʢʮʠʿʠ 
3. ʫ ʙʦʿʠ ʞʠʣʘ 

1 
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11.  ɿʘʰʪʠʪʘ ʤʝʪʘʣʥʠʭ ʜʝʣʦʚʘ ʫʨʝʹʘʿʘ ʢʦʿʠ ʫ ʩʣʫʯʘʿʫ ʢʚʘʨʘ ʜʦʣʘʟʝ  ʧʦʜ ʥʘʧʦʥ ʚʨʰʠ ʩʝ: 
 

1. ʀʟʦʣʦʚʘˁʝʤ 
2. ʋʟʝʤˀʠʚʘˁʝʤ ʫʨʝʹʘʿʘ 
3. ʋʜʘˀʘʚʘˁʝʤ ʚʘʥ ʜʦʤʘʰʘʿʘ ʨʫʢʫ 
4. ʇʨʠʤʝʥʦʤ ʟʘʰʪʠʪʥʠʭ ʧʨʝʛʨʘʜʘ ʠʣʠ ʢʫ˂ʠʰʪʘ 

1 

12.  ɹʨʟʠʥʘ ʦʙʨʪʘˁʘ ʤʦʪʦʨʘ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ ʩʝ ʩʤʘˁʠʣʘ. ʂʘʢʦ ʩʝ ʤʝˁʘ ʝʣʝʢʪʨʠʯʥʘ 
ʩʠʣʘ ʢʦʿʘ ʩʝ ʠʥʜʫʢʫʿʝ ʫ ʥʘʤʦʪʘʿʫ ʠʥʜʫʢʪʘ: 
 

1. ʥʝ ʤʝˁʘ ʩʝ 
2. ʩʤʘˁʫʿʝ ʩʝ 
3. ʧʦʚʝ˂ʘʚʘ ʩʝ 

1 

13.  ʆʩʠʛʫʨʘʯʠ ʫ ʢʦʣʠʤʘ  ʥʘʠʟʤʝʥʠʯʥʝ ʩʪʨʫʿʝ ʧʦʩʪʘʚˀʘʿʫ ʩʝ ʩʘʤʦ ʥʘ: 
 

1. ʌʘʟʥʝ ʧʨʦʚʦʜʥʠʢʝ 
2. ʅʫʣʪʝ ʧʨʦʚʦʜʥʠʝ 
3. ʇʨʦʚʦʜʥʠʢʝ ʟʘ ʫʟʝʤˀʝˁʝ 

1 

14.  ʀʥʩʪʘʣʘʮʠʦʥʠ ʦʩʠʛʫʨʘʯʠ ʰʪʠʪʝ ʧʨʦʚʦʜʥʠʢʝ ʠ ʢʘʙʣʦʚʝ ʦʜ: 
 

1. ʇʨʝʚʠʩʦʢʦʛ ʥʘʧʦʥʘ 
2. Kʨʘʪʢʠʭ ʩʧʦʿʝʚʘ 
3. ʇʨʝʚʠʩʦʢʦʛ ʦʪʧʦʨʘ 
4. ʇʨʝʚʠʩʦʢʝ ʫʯʝʩʪʘʥʦʩʪʠ 

1 

15.  ʇʨʠ ʥʝʧʨʦʤʝˁʝʥʦʿ ʚʨʝʜʥʦʩʪʠ ʧʦʙʫʜʥʝ ʩʪʨʫʿʝ ʩʪʨʫʿʘ ʫ ʠʥʜʫʢʪʫ ʿʝ ʧʦʨʘʩʣʘ. ʂʘʢʦ ʩʝ 
ʤʝˁʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠ ʤʦʤʝʥʘʪ ʤʦʪʦʨʘ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ: 
 

1. ʥʝ ʤʝˁʘ ʩʝ 
2. ʩʤʘˁʫʿʝ ʩʝ 
3. ʧʦʚʝ˂ʘʚʘ ʩʝ 

1 

16.  ɼʠʤʝʥʟʠʦʥʠʩʘˁʝ ʦʩʠʛʫʨʘʯʘ  ʚʨʰʠ ʩʝ ʧʨʝʤʘ: 
 

1. ʥʘʧʦʥʫ ʦʩʠʛʫʨʘʯʘ 
2. ʩʪʨʫʿʠ ʦʧʪʝʨʝ˂ʝˁʘ 
3. ʦʪʧʦʨʫ ʦʩʠʛʫʨʘʯʘ 

1 

17.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʘ ʧʨʠʥʮʠʧʠʿʝʣʥʘ ʰʝʤʘ ʨʝʛʫʣʘʮʠʿʝ ʙʨʟʠʥʝ ʪʨʦʬʘʟʥʦʛ ʘʩʠʥʭʨʦʥʦʛ 
ʤʦʪʦʨʘ ʢʦʿʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ: 

 
1. ʧʨʦʤʝʥʦʤ ʙʨʦʿʘ ʧʦʣʦʚʘ 
2. ʧʨʦʤʝʥʦʤ ʬʨʝʢʚʝʥʮʠʿʝ 
3. ʰʠʨʠʥʩʢʦ ʠʤʧʫʣʩʥʦʤ  ʤʦʜʫʣʘʮʠʿʦʤ 

 

1 

ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʠʟʦʣʦʚʘʥʠʭ ʝʥʝʨʛʝʪʩʢʠʭ ʧʨʦʚʦʜʥʠʢʘ ʠ ʥʠʩʢʦʥʘʧʦʥʩʢʠʭ ʢʘʙʣʦʚʘ ʿʝ: 
4. ʫ ʙʨʦʿʫ ʞʠʣʘ 
5. ʫ ʢʦʥʩʪʨʫʢʮʠʿʠ 
6. ʫ ʙʦʿʠ ʞʠʣʘ 

 

1 
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18.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʿʝʣʥʘ ʰʝʤʘ: 
 

                                                                                 
   

1. ʩʪʘʨʪ ʪʨʦʬʘʟʥʦʛ ʤʦʪʦʨʘ ʟʚʝʟʜʘ ʪʨʦʫʛʘʦ                                        
2. ʩʪʘʨʪ ʪʨʦʬʘʟʥʦʛ ʤʦʪʦʨʘ ʧʨʝʢʦ ʨʦʪʦʨʩʢʠʛ ʦʪʧʦʨʥʠʢʘ              
3. ʩʪʘʨʪ ʤʦʥʦʬʘʟʥʦʛ ʤʦʪʦʨʘ ʟʚʝʟʜʘ ʪʨʦʫʛʘʦ                                     
4. ʩʪʘʨʪ ʪʨʦʬʘʟʥʦʛ ʤʦʪʦʨʘ ʧʨʝʢʦ ʩʪʘʪʦʨʩʢʦʛ ʦʪʧʦʨʥʠʢʘ          
5. ʩʪʘʨʪ ʪʨʦʬʘʟʥʦʛ ʤʦʪʦʨʘ ʧʨʝʢʦ ʘʫʪʦʪʨʘʥʬʦʨʤʘʪʦʨʘ                    
6. ʩʪʘʨʪ ʪʨʦʬʘʟʥʦʛ ʤʦʪʦʨʘ ʧʨʝʢʦ ʧʨʠʛʫʰʥʠʮʝ ʥʘ ʩʪʘʪʦʨʫ       
7. ʩʪʘʨʪ ʤʦʥʦʬʘʟʥʦʛ ʤʦʪʦʨʘ ʜʠʨʝʢʪʥʦ ʥʘ ʤʨʝʞʫ                                                       

1 

19.  ʂʘʢʦ ʩʝ ʤʝˁʘ ʦʙʨʪʥʠ ʤʦʤʝʥʪ ʘʩʠʥʭʨʦʥʦʛ ʤʦʪʦʨʘ ʧʨʠ ʧʨʦʤʝʥʠ ʢʣʠʟʘˁʘ ʦʜ 0 ʜʦ 1: 
 

1. ʩʤʘˁʫʿʝ ʩʝ 
2. ʧʦʚʝ˂ʘʚʘ ʩʝ 
3. ʫ ʧʦʯʝʪʢʫ ʨʘʩʪʝ ʘ ʟʘʪʠʤ ʩʝ ʩʤʘˁʫʿʝ 
4. ʫ ʧʦʯʝʪʢʫ ʦʧʘʜʘ ʘ ʟʘʪʠʤ ʨʘʩʪʝ 

1 

20.  ɽʥʝʨʛʝʪʩʢʠ ʠʥʚʝʨʪʦʨʠ ʩʫ ʧʨʝʪʚʘʨʘʯʠ: 
 

1. ʿʝʜʥʦʩʤʝʨʥʝ ʫ ʿʝʜʥʦʩʤʝʨʥʫ ʩʪʨʫʿʫ DC/DC  
2. ʿʝʜʥʦʩʤʝʨʥʝ ʫ ʥʘʠʟʤʝʥʠʯʥʫ ʩʪʨʫʿʫ DC/AC 
3. ʥʘʠʟʤʝʥʠʯʥʝ ʫ ʿʝʜʥʦʩʤʝʨʥʫ ʩʪʨʫʿʫAC/DC 
4. ʥʘʠʟʤʝʥʠʯʥʝ ʫ ʥʘʠʟʤʝʥʠʯʥʫ ʩʪʨʫʿʫ AC/AC 

1 

21.        ɻʣʘʚʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʠʥʭʨʦʥʦʛ ʠ ʘʩʠʥʭʨʦʥʦʛ ʤʦʪʦʨʘ ʿʝ: 
 

1. ʫ ʢʦʥʩʪʨʫʢʮʠʿʠ ʩʪʘʪʦʨʘ 
2. ʫ ʢʦʥʩʪʨʫʢʮʠʿʠ ʨʦʪʦʨʘ  
3. ʫ ʚʨʩʪʠ ʥʘʤʦʪʘʿʘ ʩʪʘʪʦʨʘ 

1 

22.  ʌʘʟʥʠ ʥʘʚʦʿ ʧʨʠʤʘʨʥʦʛ ʥʘʤʦʪʘʿʘ ʤʦʥʦʬʘʟʥʦʛ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠʤʘ 1000 ʥʘʚʦʿʘʢʘ, ʘ 
ʬʘʟʥʠ ʥʘʚʦʿ ʩʝʢʫʥʜʘʨʥʦʛ ʥʘʤʦʪʘʿʘ- 200 ʥʘʚʦʿʘʢʘ. ʅʘʧʦʥ ʥʘʧʦʿʥʝ ʤʨʝʞʝ ʿʝ 1000V.  
ʆʜʨʝʜʠʪʠ ʥʘʧʦʥ ʥʘ ʩʝʢʫʥʜʘʨʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 
 

1. 200V 
2. 5000V 
3. 2000V 
4. ʟʘ ʨʝʰʝˁʝ ʟʘʜʘʪʢʘ ʥʝʤʘ ʜʦʚʦˀʥʦ ʧʦʜʘʪʘʢʘ  

1 

23.  ʎʠʢʣʦʢʦʥʚʝʨʪʦʨ ʩʣʫʞʠ ʟʘ ʧʨʝʪʚʘʨʘˁʝ: 
 

1. ʿʝʜʥʦʩʤʝʨʥʝ ʫ ʿʝʜʥʦʩʤʝʨʥʫ ʩʪʨʫʿʫ DC/DC  
2. ʿʝʜʥʦʩʤʝʨʥʝ ʫ ʥʘʠʟʤʝʥʠʯʥʫ ʩʪʨʫʿʫ DC/AC 
3. ʥʘʠʟʤʝʥʠʯʥʝ ʫ ʿʝʜʥʦʩʤʝʨʥʫ ʩʪʨʫʿʫAC/DC 
4. ʥʘʠʟʤʝʥʠʯʥʝ ʫ ʥʘʠʟʤʝʥʠʯʥʫ ʩʪʨʫʿʫ AC/AC 

1 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

26 

 

24.  ʇʨʠʣʠʢʦʤ ʧʫʰʪʘˁʘ ʫ ʨʘʜ ʪʨʦʬʘʟʥʦʛ ʘʩʠʥʭʨʦʥʦʛ ʤʦʪʦʨʘ ʩʘ ʥʘʤʦʪʘʥʠʤ ʨʦʪʦʨʦʤ ʧʦʤʦ˂ʫ 
ʨʦʪʦʨʩʢʦʛ ʫʧʫʰʪʘʯʘ ʤʦʤʝʥʪ ʤʦʪʦʨʘ ʿʝ: 
 

1. ʤʠʥʠʤʘʣʘʥ  
2. ʿʝʜʥʘʢ ʦʪʧʦʨʥʦʤ ʤʦʤʝʥʪʫ 
3. ʤʘʢʩʠʤʘʣʘʥ  

1 

25.  ʂʘʜʘ ʘʩʠʥʭʨʦʥʠ ʤʦʪʦʨ ʨʘʜʠ ʫ ʛʝʥʝʨʘʪʦʨʩʢʦʤ ʨʝʞʠʤʫ ʢʣʠʟʘˁʝ ʿʝ: 
 

1. ʚʝ˂ʝ ʦʜ 1 
2. ʚʝ˂ʠ ʦʜ 0 ʤʘˁʝ ʦʜ 1 
3. ʤʘˁʠ ʦʜ ʥʫʣʝ 

1 

26.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʰʝʤʘ ʧʫʰʪʘˁʘ ʫ ʨʘʜ ʿʝʜʥʦʬʘʟʥʦʛ ʢʦʥʜʝʟʘʪʦʨʩʢʦʛ ʤʦʪʦʨʘ. ʇʨʦʫʯʠʪʠ 
ʰʝʤʫ ʧʘ ʟʘʦʢʨʫʞʠʪʠ ʪʨʘʞʝʥʠ ʦʜʛʦʚʦʨ. 

 
1. ɿʘʜʘʪʘʢ ʢʦʥʜʝʟʘʪʦʨʘ C2 ʿʝ ʜʘ ʩʤʘˁʠ ʧʦʣʘʟʥʠ ʤʦʤʝʥʪ ʤʦʪʦʨʘ 
2. ɿʘʜʘʪʘʢ ʢʦʥʜʝʟʘʪʦʨʘ C2 ʿʝ ʜʘ ʧʦʚʝ˂ʘ ʧʦʣʘʟʥʠ ʤʦʤʝʥʪ ʤʦʪʦʨʘ 
3. ɿʘʜʘʪʘʢ ʢʦʥʜʝʟʘʪʦʨʘ C2 ʿʝ ʜʘ  ʧʨʦʤʝʥʠ ʩʤʝʨ ʦʙʨʪʘˁʘ ʨʦʪʦʨʘ ʤʦʪʦʨʘ. 
4. ɿʘʜʘʪʘʢ ʢʦʥʜʝʟʘʪʦʨʘ C2 ʿʝ ʜʘ ʧʦʚʝ˂ʘ  ʙʨʟʠʥʫ ʦʙʨʪʘˁʘ ʤʦʪʦʨʘ 

 

 
                                                                                                                      

2 

27.  ʋ ʢʦʣʫ ʥʘ ʩʣʠʮʠ, ʥʘʧʦʥ ʥʘ ʟʝʥʝʨ ʜʠʦʜʠ ʧʨʠʣʠʢʦʤ ˁʝʥʝ ʜʠʨʝʢʪʥʝ ʧʦʣʘʨʠʟʘʮʠʿʝ ʠʟʥʦʩʠ 
Ud=0,7V ʜʦʢ ʧʨʠʣʠʢʦʤ ˁʝʥʝ ʠʥʚʝʨʟʥʝ ʧʦʣʘʨʠʟʘʮʠʿʝ, ʥʘʧʦʥ ʥʘ ˁʦʿ ʿʝ Uz=5V. ʆʪʧʦʨʥʠʢ ʿʝ 
ʦʪʧʦʨʥʦʩʪʠ 1kɋ. ɿʘ ʜʘʪʫ ʦʨʠʿʝʥʪʘʮʠʿʫ ʟʝʥʝʨ ʜʠʦʜʘ ʦʜʨʝʜʠʪʠ ʧʨʠ ʢʦʤ ʥʘʧʦʥʫ ʿʝʜʥʦʩʤʝʨʥʦʛ 
ʠʟʚʦʨʘ  ɽ ˂ʝ ʩʠʛʫʨʥʦ ʧʦʩʪʦʿʘʪʠ ʩʪʨʫʿʘ ʫ ʢʦʣʫ.   
                                                      

                                                 E < 5,7V 

1. E > 5,7V 

2. E Ò 5,7V 

3. E  Ó5,7V 

2 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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28.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪ ʿʝʜʥʦʬʘʟʥʠ ʧʦʣʫʪʘʣʘʩʥʠ ʠʩʧʨʘʚˀʘʯ.  
 

 
ʊʘʣʘʩʥʠ ʦʙʣʠʢ ʥʘʧʦʥʘ ʥʘ ʧʦʪʨʦʰʘʯʫ ʿʝ: 
 

1.  2.     
 
 

3.  

2 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓ ̉̂ ̪̑̏̆̃̆ ̉ ̒̐̑̆̅ ̖̓̑́̇̆̎̉ ̏ ̅̄̏̃̏̑́ 
  

29.  ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿʝʚʝ ʠʩʧʨʝʜ ʪʨʘʞʝʥʠʭ ʦʜʛʦʚʦʨʘ: 
 

1. ʀʟʣʘʟʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ ʜʘʿʝ ʟʘʚʠʩʥʦʩʪ ʠʟʣʘʟʥʦʛ ʥʘʧʦʥʘ ʫ ʬʫʢʮʠʿʠ 
ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ   

2. ʀʟʣʘʟʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ ʜʘʿʝ ʟʘʚʠʩʥʦʩʪ ʠʟʣʘʟʥʦʛ ʥʘʧʦʥʘ ʫ ʬʫʢʮʠʿʠ 
ʩʪʨʫʿʝ ʦʧʪʝʨʝ˂ʝˁʘ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ   

3. ʊʘʭʦʛʝʥʝʨʘʪʦʨ  ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ ʠʤʘ ʥʘʿʤʘˁʫ ʛʨʝʰʢʫ ʘʢʦ ʿʝ ˁʝʛʦʚʘ ʠʟʣʘʟʥʘ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʥʝʘʨʥʘ   

4. ʊʘʭʦʛʝʥʝʨʘʪʦʨ  ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ ʠʤʘ ʥʘʿʤʘˁʫ ʛʨʝʰʢʫ ʘʢʦ ʿʝ ˁʝʛʦʚʘ ʠʟʣʘʟʥʘ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʢʩʧʦʥʝʥʮʠʿʘʣʥʘ 

2 

30.  ʈʝʛʫʣʠʩʘˁʝ ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ ʘʩʠʥʭʨʦʥʝ ʤʘʰʠʥʝ ʤʦʞʝ ʩʝ ʠʟʚʨʰʠʪʠ: 
 

1. ʧʨʦʤʝʥʦʤ ʬʨʝʢʚʝʥʮʠʿʝ ʤʨʝʞʝ 
2. ʧʨʦʤʝʥʦʤ ʩʠʣʝ 
3. ʧʨʦʤʝʥʦʤ ʨʝʘʢʪʠʚʥʝ ʩʥʘʛʝ 
4. ʧʨʦʤʝʥʦʤ ʙʨʦʿʘ ʧʘʨʠ ʧʦʣʦʚʘ 

2 
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28 

 

 

 

31.  ʋ ʧʨʘʟʥʦʤ ʭʦʜʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʦʥ:   
 

1. ʥʘ ʧʨʠʤʘʨʥʦʤ ʥʘʤʦʪʘʿʫ ʿʝ ʚʝ˂ʠ ʦʜ ˁʝʛʦʚʝ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ 
2. ʥʘ ʧʨʠʤʘʨʥʦʤ ʥʘʤʦʪʘʿʫ  ʿʝʜʥʘʢ  ʿʝ ˁʝʛʦʚʦʿ ʝʣʝʢʪʨʦʤʦʪʦʨʥʦʿ ʩʠʣʠ 
3. ʥʘ ʧʨʠʤʘʨʥʦʤ ʥʘʤʦʪʘʿʫ ʿʝ ʤʘˁʠ ʦʜ ˁʝʛʦʚʝ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ 
4. ʥʘ ʩʝʢʫʥʜʘʨʥʦʤ ʥʘʤʦʪʘʿʫ ʿʝ ʚʝ˂ʠ ʦʜ ˁʝʛʦʚʝ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ 
5. ʥʘ ʩʝʢʫʥʜʘʨʥʦʤ ʥʘʤʦʪʘʿʫ ʤʘˁʠ ʦʜ  ˁʝʛʦʚʝ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ 
6. ʥʘ ʩʝʢʫʥʜʘʨʥʦʤ ʥʘʤʦʪʘʿʫ  ʿʝʜʥʘʢ  ʿʝ ˁʝʛʦʚʦʿ ʝʣʝʢʪʨʦʤʦʪʦʨʥʦʿ ʩʠʣʠ 

2 

32.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪ ʰʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʨʝʛʫʣʘʮʠʿʝ ʙʨʟʠʥʝ ʿʝʜʥʝ ʚʨʩʪʝ ʤʦʪʦʨʘ ʿʝʜʥʦʩʤʝʨʥʝ 
ʩʪʨʫʿʝ.ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿʝʚe ʠʩʧʨʝʜ ʪʚʨʜˁʠ ʢʦʿʝ ʚʘʞʝ ʟʘ ʦʚʘʿ ʩʣʫʯʘʿ ʨʝʛʫʣʘʮʠʿʝ ʙʨʟʠʥʝ 
ʤʦʪʦʨʘ. 
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33.  ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʦʚʦʜʥʠʢʘ ʩʘ ʦʟʥʘʢʦʤ PP/U 3x1,5 380V ʩʫ: 
1. ʣʘʢʠ ʧʨʦʚʦʜʥʠʢ ʩʘ ʫʧʦʨʝʜʥʠʤ ʞʠʣʘʤʘ  

2. ʪʨʦʞʠʣʥʠ ʧʨʦʚʦʜʥʠʢ, ʧʦʚʨʰʠʥʝ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ 1,5 mm
2
  ʟʘ ʥʘʟʠʚʥʠ ʥʘʧʦʥ ʦʜ 

380V 

3. ʫ ʩʝʙʠ ʩʘʜʨʞʠ ʧʨʦʚʦʜʥʠʢ ʞʫʪʦ-ʟʝʣʝʥʝ ʙʦʿʝ 

4. ʠʤʘ ʧʣʘʰʪ ʦʜ PVC ʤʘʩʝ  

5. ʫ ʩʝʙʠ ʩʘʜʨʞʠ ʯʝʪʠʨʠ ʧʨʦʚʦʜʥʠʢʘ  

6. ʠʟʦʣʘʮʠʿʘ ʧʣʘʰʪʘ ʦʜ ʛʫʤʝ  

                                                          

3 

1. ʇʦʚʝ˂ʘˁʝʤ ʦʪʧʦʨʥʦʩʪʠ R1 ʙʨʟʠʥʘ ʦʙʨʪʘˁʘ ʤʦʪʦʨʘ ʩʝ 
ʧʦʚʝ˂ʘʚʘ 

2. ʇʦʚʝ˂ʘˁʝʤ ʦʪʧʦʨʥʦʩʪʠ R1 ʙʨʟʠʥʘ ʦʙʨʪʘˁʘ ʤʦʪʦʨʘ ʩʝ ʩʤʘˁʫʿʝ 
3. ʇʦʚʝ˂ʘˁʝʤ ʦʪʧʦʨʥʦʩʪʠ R2 ʙʨʟʠʥʘ ʦʙʨʪʘˁʘ ʤʦʪʦʨʘ ʩʝ 
ʧʦʚʝ˂ʘʚʘ 

4. ʇʦʚʝ˂ʘˁʝʤ ʦʪʧʦʨʥʦʩʪʠ R2 ʙʨʟʠʥʘ ʦʙʨʪʘˁʘ ʤʦʪʦʨʘ ʩʝ ʩʤʘˁʫʿʝ 
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34.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʘ ʟʘʚʠʩʥʦʩʪ ʤʦʤʝʥʪʘ ʪʨʦʬʘʟʥʦʛ ʘʩʠʥʭʨʦʥʦʛ ʤʦʪʦʨʘ ʫ ʬʫʥʢʮʠʿʠ ʢʣʠʟʘˁʘ 
(ʘ) ʠ ʜʠʿʘʛʨʘʤ ʤʦʤʝʥʪʘ ʤʘʰʠʥʝ ʨʘʜʠʣʠʮʝ ʢʦʿʫ ʧʦʢʨʝ˂ʝ ʘʩʠʥʭʨʦʥʠ ʤʦʪʦʨ (b): 

 
1. ʊʘʯʢʘ 1 ʧʨʝʜʩʪʘʚˀʘ ʪʘʯʢʫ ʩʪʘʙʠʣʥʦʛ ʨʘʜʘ ʜʘʪʦʛ ʝʣʝʢʪʨʦʤʦʪʦʨʥʦʛ ʧʦʛʦʥʘ 
2. ʊʘʯʢʘ 2 ʧʨʝʜʩʪʘʚˀʘ ʪʘʯʢʫ ʩʪʘʙʠʣʥʦʛ ʨʘʜʘ ʜʘʪʦʛ ʝʣʝʢʪʨʦʤʦʪʦʨʥʦʛ ʧʦʛʦʥʘ 
3. ʊʘʯʢʘ 3 ʧʨʝʜʩʪʘʚˀʘ ʪʘʯʢʫ ʩʪʘʙʠʣʥʦʛ ʨʘʜʘ ʜʘʪʦʛ ʝʣʝʢʪʨʦʤʦʪʦʨʥʦʛ ʧʦʛʦʥʘ 
4. ʉʚʝ ʪʨʠ ʪʘʯʢʝ ʩʫ ʪʘʯʢʝ ʩʪʘʙʠʣʥʦʛ ʨʘʜʘ ʝʣʝʢʪʨʦʤʦʪʦʨʥʦʛ ʧʦʛʦʥʘ 

 

3 

35.  ʈʝʛʫʣʘʮʫʿʘ ʙʨʟʠʥʝ ʤʦʪʦʨʘ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ ʤʦʞʝ ʩʝ ʚʨʰʠʪʠ: 
 

1. ʇʨʦʤʝʥʦʤ ʧʦʙʫʜʥʝ ʩʪʨʫʿʝ ( ʬʣʫʢʩʘ ) 
2. ʇʨʦʤʝʥʦʤ ʫʯʝʩʪʘʥʦʩʪʠ 
3. ʇʨʦʤʝʥʦʤ ʥʘʧʦʥʘ ʥʘʧʘʿʘˁʘ 
4. ʇʨʦʤʝʥʦʤ ʦʪʧʦʨʘ ʫ ʢʦʣʫ ʨʦʪʦʨʘ 
5. ʇʨʦʤʝʥʦʤ ʙʨʦʿʘ ʧʘʨʠ ʧʦʣʦʚʘ 
6. ʇʨʦʤʝʥʦʤ ʧʦʣʦʞʘʿʘ ʯʝʪʢʠʮʘ 
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36.  ʅʘ ʰʝʤʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʫʧʦʪʨʝʙʘ ʪʨʘʥʟʠʩʪʦʨʘ ʢʘʦ ʧʨʝʢʠʜʘʯʘ. ɸʥʘʣʠʟʠʨʘʪʠ ʜʘʪʫ ʰʝʤʫ ʠ 
ʟʘʦʢʨʫʞʠʪʠ ʙʨʦʿʝʚʝ ʠʩʧʨʝʜ ʪʘʯʥʠʭ ʪʚʨʜˁʠ: 
 

1. ʇʦ ʟʘʪʚʘʨʘˁʫ ʧʨʝʢʠʜʘʯʘ ʈ1 ʧʨʦʚʝʰ˂ʝ ʥʘʿʧʨʝ ʪʨʘʥʟʠʩʪʦʨ ʊ1 ʿʝʨ ʿʝ ˁʝʛʦʚ ʩʧʦʿ ʙʘʟʘ 
ʝʤʠʪʦʨ ʜʠʨʝʢʪʥʦ ʧʦʣʘʨʠʩʘʥ.         

2. ʇʦ ʟʘʪʚʘʨʘˁʫ ʧʨʝʢʠʜʘʯʘ ʈ1 ʧʨʦʚʝʰ˂ʝ ʥʘʿʧʨʝ ʪʨʘʥʟʠʩʪʦʨ ʊ2 ʿʝʨ ʿʝ ˁʝʛʦʚ ʩʧʦʿ ʙʘʟʘ 
ʝʤʠʪʦʨ ʜʠʨʝʢʪʥʦ ʧʦʣʘʨʠʩʘʥ.  

3. ʇʦ ʟʘʪʚʘʨʘˁʫ ʧʨʝʢʠʜʘʯʘ ʈ1 ʧʨʦʚʝʰ˂ʝ ʥʘʿʧʨʝ ʪʨʘʥʟʠʩʪʦʨ ʊ1 ʿʝʨ ʿʝ ˁʝʛʦʚ ʩʧʦʿ ʙʘʟʘ 
ʢʦʣʝʢʪʦʨ ʜʠʨʝʢʪʥʦ ʧʦʣʘʨʠʩʘʥ. 

4. ɿʘʜʘʪʘʢ ʦʪʧʦʨʥʠʢʘ R2 ʿʝ ʜʘ ʦʙʝʟʙʝʜʠ ʜʘ ʪʨʘʥʟʠʩʪʦʨ ʊ2 ʙʫʜʝ ʜʠʨʝʢʪʥʦ ʧʦʣʘʨʠʩʘʥ 
5. ɿʘʜʘʪʘʢ ʦʪʧʦʨʥʠʢʘ R2 ʿʝ ʜʘ ʦʙʝʟʙʝʜʠ ʜʘ  ʪʨʘʥʟʠʩʪʦʨ ʊ1 ʙʫʜʝ ʜʠʨʝʢʪʥʦ ʧʦʣʘʨʠʩʘʥ 

 

3 

37.  ɸʥʘʣʠʟʠʨʘʪʠ ʥʘʚʝʜʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʟʘʦʢʨʫʞʠʪʠ ʙʨʦʿʝʚʝ ʠʩʧʨʝʜ ʪʨʘʞʝʥʠʭ ʦʜʛʦʚʦʨʘ. 
 
ʅʘ ʩʣʠʢʘʤʘ 1 ʠ 2 ʩʫ ʜʘʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʠʨʠʩʪʦʨʘ (engl. silicon controlled rectifier - SCR) ʠ  
GTO ʪʠʨʠʩʪʦʨʘ (eng. gate turn-off thyristor).  
 

                                      
                       ʩʣʠʢʘ 1)                                                                                 ʩʣʠʢʘ 2) 
 

1. ʊʠʨʠʩʪʦʨ  SCR) ʧʦ ʧʨʝʩʪʘʥʢʫ ʜʝʣʦʚʘˁʘ ʫʧʨʘʚˀʘʯʢʦʛ ʠʤʧʫʣʩʘ  ʥʘ ʛʝʿʪʫ ʦʩʪʘʿʝ ʫ 
ʩʪʘˁʫ ʧʨʦʚʦʹʝˁʘ ʩʚʝ ʜʦʪʣʝ ʜʦʢ ʿʝ ʩʪʨʫʿʘ ʢʨʦʟ ʪʠʨʠʩʪʦʨ ʚʝ˂ʘ ʦʜ ʩʪʨʫʿʝ ʦʜʨʞʘʚʘˁʘ 

2. ʊʠʨʠʩʪʦʨ  SCR) ʧʦ ʧʨʝʩʪʘʥʢʫ ʜʝʣʦʚʘˁʘ ʫʧʨʘʚˀʘʯʢʦʛ ʠʤʧʫʣʩʘ  ʥʘ ʛʝʿʪʫ ʧʨʝʣʘʟʠ ʫ 
ʩʪʘˁʝ ʥʝʧʨʦʚʦʹʝˁʘ- ʟʘʢʦʯʝˁʘ 

3. GTO ʪʠʨʠʩʪʦʨ   ʧʦ ʧʨʝʩʪʘʥʢʫ ʜʝʣʦʚʘˁʘ ʫʧʨʘʚˀʘʯʢʦʛ ʠʤʧʫʣʩʘ  ʥʘ ʛʝʿʪʫ ʦʩʪʘʿʝ ʫ 
ʩʪʘˁʫ ʧʨʦʚʦʹʝˁʘ ʩʚʝ ʜʦʪʣʝ ʜʦʢ  ʩʝ ʥʘ  ʛʝʿʪ  ʥʝ ʜʦʚʝʜʝ ʩʥʘʞʘʥ ʥʝʛʘʪʠʚʘʥ ʠʤʧʫʣʩ 

4. GTO ʪʠʨʠʩʪʦʨ,   ʟʘ ʨʘʟʣʠʢʫ ʦʜ   SCR ʪʠʨʠʩʪʦʨʘ ʩʝ ʜʦʚʦʜʠ ʫ ʩʪʘˁʝ ʧʨʦʚʦʹʝˁʘ 
ʥʝʛʘʪʠʚʥʠʤ ʠʤʧʫʣʩʦʤ ʥʘ ʛʝʿʪʫ      
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38.   

      PP-Y 3x1,5 380V 
 
ʀʥʩʪʘʣʘʮʠʦʥʠ ʧʨʦʚʦʜʥʠʢ ʥʘ ʩʣʠʮʠ ʠʤʘ ʩʣʝʜʝ˂ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ: 
 

1. ʇʨʦʚʦʜʥʠʢ ʿʝ ʥʘʤʝˁʝʥ ʟʘ ʩʚʝʪʠˀʢʝ 
2. ʇʨʦʚʦʜʥʠʢ ʿʝ ʦʧʰʪʝ ʥʘʤʝʥʝ 
3. ʇʨʦʚʦʜʥʠʢ ʿʝ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ 
4. ʇʨʦʚʦʜʥʠʢ ʿʝ ʦʜ ʙʘʢʨʘ 
5. ʀʟʦʣʘʮʠʿʘ ʧʨʦʚʦʜʥʠʢʘ ʿʝ ʦʜ PVC ʤʘʩʝ 
6. ʧʨʦʚʦʜʥʠʢ ʠʤʘ  ʟʘʰʪʠʪʥʠ ʚʦʜ 
7. ʇʨʦʚʦʜʥʠʢ ʿʝ ʟʘ ʥʘʧʦʥʝ ʚʝ˂ʝ ʦʜ 380V 
8. ʇʨʦʚʦʜʥʠʢ ʿʝ ʩʝʢʪʦʨʩʢʦʛ ʦʙʣʠʢʘ 

4 

 

ˑ̏̐̔̎̉̓ ̉̒ ̯̌̆̅̆̆ ̘̗̑̆̆̎̉̆ ̉ ̓́̂̆̌̆ 
 

39.  ʉʪʨʫʿʫ ʢʨʦʟ  FET ʯʠʥʝ ʥʦʩʠʦʮʠ __________________ ʧʦʣʘʨʠʪʝʪʘ ʧʘ ʩʝ ʪʨʘʥʟʠʩʪʦʨʠ ʩʘ 

ʦʚʘʢʚʦʤ ʦʟʥʘʢʦʤ ʥʘʟʠʚʘʿʫ ʫʥʠʧʦʣʘʨʥʠ ʪʨʘʥʟʠʩʪʦʨʠ. 
1 

40.  ʇʨʦʤʝʥʘ ʩʤʝʨʘ ʦʙʨʪʘˁʘ ʤʦʪʦʨʘ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ ʩʘ ʨʝʜʥʦʤ ʧʦʙʫʜʦʤ ʚʨʰʠ ʩʝ ʪʘʢʦ 
ʰʪʦ ʩʝ ________________________________________ʧʦʙʫʜʥʦʛ ʥʘʤʦʪʘʿʘ.  

1 

41.  ʊʦʧˀʠʚʠ ʦʩʠʛʫʨʘʯʠ ʩʝ ʩʘʩʪʦʿʝ ʦʜ ʧʦʜʥʦʞʿʘ, ʢʘʣʠʙʘʨʩʢʦʛ ʧʨʩʪʝʥʘ, ʢʘʧʝ ʠ  

___________________________________.   
1 

42.  ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ ʦʙʨʪʥʦʛ ʧʦˀʘ ʘʩʠʥʭʨʦʥʝ ʤʘʰʠʥʝ ʠ ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ 

ʨʦʪʦʨʘ ʘʩʠʥʭʨʦʥʝ ʤʘʰʠʥʝ ʦʧʠʩʫʿʝ ʩʝ ʚʝʣʠʯʠʥʦʤ ʢʦʿʘ ʩʝ ʥʘʟʠʚʘ ___________________. 
1 

43.  ɼʘ ʙʠ ʩʠʥʭʨʦʥʠ ʤʦʪʦʨ ʧʦʯʝʦ ʜʘ ʨʘʜʠ, ʧʦʪʨʝʙʥʦ ʿʝ ʟʘʣʝʪʝʪʠ ˁʝʛʦʚ ʨʦʪʦʨ ʧʦʤʦ˂ʫ ʥʝʢʦʛ 

ʩʧʦˀˁʝʛ ʤʦʤʝʥʪʘ ʜʦ ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ ʙʣʠʩʢʝ _____________________ ʙʨʟʠʥʠ. 
1 

44.  ʂʦʜ ʤʦʪʦʨʘ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ ʩʘ ʨʝʜʥʦʤ ʧʦʙʫʜʦʤ ʧʦʙʫʜʥʘ ʩʪʨʫʿʘ ʟʘʚʠʩʠ ʦʜ ʩʪʨʫʿʝ 

___________________________ 
1 

45.  ɹʠʤʝʪʘʣʥʠ ʨʝʣʝʿʠ ʩʣʫʞʝ ʟʘ ʟʘʰʪʠʪʫ ʤʦʪʦʨʘ ʦʜ ________________________________. 1 

46.  ʂʦʥʪʘʢʪʦʨʠ ʩʫ ʫʧʨʘʚˀʘʯʢʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʚʨʰʝ ʫʢˀʫʯʠʚʘˁʝ/ʠʩʢˀʫʯʠʚʘˁʝ ʝʣʝʢʪʨʠʯʥʠʭ 

ʢʦʣʘ ʧʦʤʦ˂ʫ ʫʛʨʘʹʝʥʦʛ __________________________________. 
1 

47.  ʇʨʠʣʠʢʦʤ ʧʫʰʪʘˁʘ ʫ ʨʘʜ ʪʨʦʬʘʟʥʦʛ ʘʩʠʥʭʨʦʥʦʛ ʤʦʪʦʨʘ ʩʘ ʥʘʤʦʪʘʥʠʤ ʨʦʪʦʨʦʤ ʧʦʤʦ˂ʫ 

ʨʦʪʦʨʩʢʦʛ ʫʧʫʰʪʘʯʘ ʧʦʣʘʟʥʘ ʩʪʨʫʿʘ ʤʦʪʦʨʘ ʩʝ ʩʤʘˁʫʿʝ ʘ ʤʦʤʝʥʪ 

_____________________________.  

1 

48.  ʇʨʠʣʠʢʦʤ ʩʧʫʰʪʘˁʘ ʪʝʨʝʪʘ ʜʠʟʘʣʠʮʦʤ ʥʘ ʝʣʝʢʪʨʠʯʥʠ ʧʦʛʦʥ ʘʩʠʥʭʨʦʥʠ ʤʦʪʦʨ ʧʨʝʣʘʟʠ 

ʠʟ ʚʫʯʥʦʛ ʫ _____________________ ʨʝʞʠʤ ʨʘʜʘ. 
1 
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49.  ɸʤʧʝʨʤʝʪʨʠ ʩʣʫʞʝ ʟʘ ʤʝʨʝˁʝ _______________________________ ʢʨʦʟ ʬʘʟʥʝ 

ʧʨʦʚʦʜʥʠʢʝ ʩʪʨʫʿʥʠʭ ʢʦʣʘ. ____________________________ ʩʣʫʞʝ ʟʘ ʤʝʨʝˁʝ ʬʘʟʥʠʭ ʠ 

ʤʝ́ ʫʬʘʟʥʠʭ ʥʘʧʦʥʘ. 2 

50.  ɼʠʦʜʘ ʤʦʞʝ ʙʠʪʠ ______________  ʠ ______________  ʧʦʣʘʨʠʟʦʚʘʥʘ. ʂʘʜʘ ʿʝ ʜʠʦʜʘ 

ʜʠʨʝʢʪʥʦ ʧʦʣʘʨʠʟʦʚʘʥʘ, ʘʥʦʜʘ ʿʝ ʧʨʠʢˀʫʯʝʥʘ ʥʘ ______________  ʧʦʣ ʥʘʧʘʿʘˁʘ, ʘ 

ʢʘʪʦʜʘ ʥʘ ______________  ʧʦʣ ʥʘʧʘʿʘˁʘ.  

2 

51.  ʀʩʧʨʘʚˀʘʯʠ ʩʫ ʫʨʝʹʘʿʠ ʢʦʿʠ ʧʨʝʪʚʘʨʘʿʫ __________________________ ʩʠʛʥʘʣʝ  ʫ 

______________________________ ʩʠʛʥʘʣʝ.  
2 

52.  ɹʨʟʠʥʘ ʦʙʨʪʥʦʛ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʘʩʠʥʭʨʦʥʝ ʤʘʰʠʥʝ ʤʦʞʝ ʩʝ ʤʝˁʘʪʠ ʧʨʦʤʝʥʦʤ 

________________________ ʠ ʧʨʦʤʝʥʦʤ __________________________ ʧʦʣʦʚʘ. 
2 

53.  ɿʘ  ʰʝʤʫ ʫʩʤʝʨʘʚʘˁʘ ʥʘ ʩʣʠʮʠ ʥʘʧʠʩʘʪʠ ʧʘʨʦʚʝ ʜʠʦʜʘ ʢʦʿʝ ʧʨʦʚʦʜʝ ʠʩʪʦʚʨʝʤʝʥʦ 

(ʫ ʧʘʨʦʚʠʤʘ): 

     ______ʠ________      _______ʠ________ 

 

2 

54.  ɸʢʦ ʩʝ ʙʠʧʦʣʘʨʥʠ ʪʨʘʥʟʠʩʪʦʨ ʢʦʥʪʨʦʣʠʰʝ ʩʪʨʫʿʦʤ ʙʘʟʝ  IB,  ʬʝʪʦʚʠ ʩʝ ʢʦʥʪʨʦʣʠʰʫ 

ʥʘʧʦʥʦʤ ʠʟʤʝʹʫ _________________ ʠ ____________________________. 
2 

 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

33 

 

 

55.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʘ ʧʨʠʥʮʠʧʠʿʝʣʥʘ ʰʝʤʘ ʨʝʛʫʣʘʮʠʿʝ ʙʨʟʠʥʝ ʪʨʦʬʘʟʥʦʛ ʘʩʠʥʭʨʦʥʦʛ ʤʦʪʦʨʘ. 
 

 
 
ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʥʘʟʠʚʘ ʝʣʝʤʝʥʘʪʘ ʰʝʤʝ ʫʧʠʩʘʪʠ ʦʟʥʘʢʝ (A, ɺ, ʉ, L1-N) ʢʦʿʠʤʘ ʩʫ ʪʠ 
ʜʝʣʦʚʠ ʧʨʠʢʘʟʘʥʠ: 
    

1. ʪʨʦʬʘʟʥʠ ʤʦʪʦʨ__________ 

2. ʠʩʧʨʘʚˀʘʯ ʧʫʥʦʪʘʣʘʩʥʠ ʤʦʥʦʬʘʟʥʠ  (Ăʛʨʝʮñ)__________ 

3. ʪʨʘʥʟʠʩʪʦʨʩʢʠ ʪʨʦʬʘʟʥʠ ʠʥʚʝʨʪʝʨ_____________ 

4. ʤʦʥʦʬʘʟʥʘ ʤʨʝʞʘ 230v  50 hz_______________ 

2 

56.  ʐʝʤʘ ʥʘ ʩʣʠʮʠ ʩʝ ʧʨʠʤʝˁʫʿʝ ʟʘ:  

______________________________________________________________________ 

______________________________________________________________________ 

 

2 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

34 

 

57.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʦ ʢʦʣʦ ʟʘ ʙʨʟʦ ʠʩʧʠʪʠʚʘˁʝ ʪʠʨʠʩʪʦʨʘ.   

ʇʨʠ ʦʪʚʦʨʝʥʦʤ ʧʨʝʢʠʜʘʯʫ ʈ ʚʦʣʪʤʝʪʘʨ ʧʦʢʘʟʫʿʝ ʥʘʧʦʥ ʦʜ ____________, ʘ ʧʨʠ 

ʟʘʪʚʦʨʝʥʦʤ ʧʨʝʢʠʜʘʯʫ ʈ ʚʦʣʪʤʝʪʘʨ ʧʦʢʘʟʫʿʝ ʥʘʧʦʥ ʦʜ_______________. 

                 

              

 

2 

58.   ʊʠʨʠʩʪʦʨ ʿʝ _____________________ ʧʦʣʫʧʨʦʚʦʜʥʠʯʢʘ ʢʦʤʧʦʥʝʥʪʘ ʩʘ __________ 

ʇʅ ʩʧʦʿʘ. ʆʧʪʝʨʝ˂ʝˁʝ ʩʝ ʢʦʜ ʪʠʨʠʩʪʦʨʘ ʧʨʠʢˀʫʯʫʿʝ ʥʘ __________________ ʠ 

____________________, ʜʦʢ ʛʝʿʪ ʩʣʫʞʠ ʟʘ ___________________.  

2,5 

59.  

 

 

 

 

 

 

 

 

 

 

 ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʠʩʧʨʘʚˀʘʯ ʥʘʠʟʤʝʥʠʯʥʝ ʩʪʨʫʿʝ ʫ ʿʝʜʥʦʩʤʝʨʥʫ ʩʪʨʫʿʫ.  
ʇʨʠ ʮʨʪʘˁʫ ʰʝʤʝ ʜʚʝ ʢʦʤʧʦʥʝʥʪʝ ʥʘ ʰʝʤʠ ʥʠʩʫ ʬʫʥʢʮʠʦʥʘʣʥʦ ʠʩʧʨʘʚʥʦ ʥʘʮʨʪʘʥʝ.  
ʇʨʦʫʯʠʪʠ ʰʝʤʫ ʧʘ ʥʘʧʠʩʘʪʠ ʢʦʿʝ ʜʚʝ ʢʦʤʧʦʥʝʥʪʝ ʥʠʩʫ ʬʫʥʢʮʠʦʥʘʣʥʦ ʠʩʧʨʘʚʥʦ 
ʥʘʮʨʪʘʥʝ. 
 

 
ʅʝʠʩʧʨʘʚʥʦ ʩʫ ʥʘʮʨʪʘʥʝ ʢʦʤʧʦʥʝʥʪʝ _____ ʠ ______. 
                                                                         

3 

60.  ʊʘʭʦʛʝʥʝʨʘʪʦʨʠ ʩʫ ʤʘʰʠʥʝ ____________ ʩʥʘʛʘ, ʧʨʝʜʚʠʹʝʥʝ ʟʘ ʧʨʝʪʚʘʨʘˁʝ 

_____________ ʧʦʤʝʨʘˁʘ (ʦʙʨʪʘˁʘ ʚʨʘʪʠʣʘ) ʫ ______________ ʩʠʛʥʘʣ.                              
3 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

35 

 

61.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʧʨʠʤʝʥʘ ʪʨʘʥʟʠʩʪʦʨʘ ʢʘʦ ʧʨʝʢʠʜʘʯʘ. 

ʅʘ ʜʠʿʘʛʨʘʤʫ ʠʟʣʘʟʥʦʛ ʥʘʧʦʥʘ Uout= f(t) ʥʘʮʨʪʘʪʠ ʦʙʣʠʢ ʠʟʣʘʟʥʦʛ ʥʘʧʦʥʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʜʘʪʦʛ ʜʠʿʘʛʨʘʤʘ ʫʣʘʟʥʦʛ ʥʘʧʦʥʘ. 

 

 

 

3 

62.  ʅʘ ʩʣʠʮʠ ʘ) ʿʝ ʜʘʪʘ ʧʨʠʢˀʫʯʥʘ ʧʣʦʯʘ ʿʝʜʥʦʬʘʟʥʦʛ ʘʩʠʥʭʨʦʥʦʛ ʤʦʪʦʨʘ  ʢʦʿʠ ʩʝ 

ʦʢʨʝ˂ʝ ʫ ʩʤʝʨʫ ʢʘʟʘˀʢʝ ʥʘ ʩʘʪʫ.  

ʅʘ ʩʣʠʮʠ ʙ) ʥʘʮʨʪʘʪʠ ʚʝʟʝ ʥʘʤʦʪʘʿʘ ʠʩʪʦʛ ʤʦʪʦʨʘ, ʪʘʢʦ ʜʘ ʩʝ ʦʥ ʦʢʨʝ˂ʝ ʫ ʩʫʧʨʦʪʥʦʤ 

ʩʤʝʨʫ ʦʜ ʤʦʪʦʨʘ ʥʘ ʩʣʠʮʠ ʘ). 

 

                    ʉʣʠʢʘ ʘ)                                                                               ʉʣʠʢʘ ʙ)        

 

3 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

36 

 

63.  ɸʥʘʣʠʟʠʨʘʪʠ ʚʝʟʝ ʩʝʢʫʥʜʘʨʥʠʭ ʥʘʤʦʪʘʿʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠʢʘʟʘʥʠʭ ʥʘ ʰʝʤʘʤʘ.  

ʅʘ ʮʨʪʘʤʘ ʠʩʧʦʜ ʰʝʤʘ ʫʧʠʩʘʪʠ ʢʦʣʠʢʘ ˂ʝ ʙʠʪʠ ʧʦʢʘʟʠʚʘˁʘ ʚʦʣʪʤʝʪʨʘ ʫ ʧʨʠʢʘʟʘʥʘ 

ʪʨʠ ʩʣʫʯʘʿʘ. 

   

 

  

1) ɺʦʣʪʤʝʪʘʨ ʧʦʢʘʟʫʿʝ______ ;      2) ɺʦʣʪʤʝʪʘʨ ʧʦʢʘʟʫʿʝ_______ ;     

 3) ɺʦʣʪʤʝʪʘʨ ʧʦʢʘʟʫʿʝ______ . 

 

3 

 
  

Q

D

q2

d2

q1

d1

-L

-N

V22oV

12V

12V

Q

D

q2

d2

q1

d1

-L

-N

V22oV

12V

12V

Q

D

q2

d2

q1

d1

-L

-N

V22oV

12V

12V



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

37 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̒́̇̆̓̏ ̎́̐̉̒́̓̉ ̉̌̉ ̗̎́̑̓́̓̉ ̏̅̄̏̃̏̑ 
 

64.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪ ʧʨʝʩʝʢ ʧʦʿʝʜʥʦʩʪʘʚˀʝʥʝ ʜʚʦʧʦʣʥʝ ʤʘʰʠʥʝ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ. 
ʅʘ ʦʩʥʦʚʫ ʥʘʧʦʥʩʢʝ ʿʝʜʥʘʯʠʥʝ ʟʘ ʨʦʪʦʨʩʢʦ ʢʦʣʦ ʥʘʧʠʩʘʪʠ ʦʙʨʘʟʘʮ ʟʘ ʦʜʨʝʹʠʚʘˁʝ 
ʙʨʟʠʥʝ ʤʦʪʦʨʘ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ.    
    

 
______________________________________________________ 
______________________________________________________ 

2 

65.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘʪʧʠʩʥʘ ʪʘʙʣʠʮʘ ʘʩʠʥʭʨʦʥʦʛ ʤʦʪʦʨʘ. ʇʦʜʘʪʘʢ ʦ ʤʦʪʦʨʫ ʢʦʿʠ 

ʥʝʜʦʩʪʘʿʝ ʥʘ ʪʘʙʣʠʮʠ ʿʝ: 

ʆʜʛʦʚʦʨ :__________________________________________________________ 

 

2 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

38 

 

66.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʧʨʠʢˀʫʯʥʝ ʧʣʦʯʝ ʪʨʦʬʘʟʥʠʭ ʘʩʠʥʭʨʦʥʠʭ ʤʦʪʦʨʘ. 
ʀʩʧʦʜ ʩʣʠʢʘ ʜʦʧʠʩʘʪʠ ʢʘʢʦ ʩʝ ʟʦʚʫ ʦʚʝ ʚʝʟʝ ʥʘʤʦʪʘʿʘ ʩʪʘʪʦʨʘ ʪʨʦʬʘʟʥʠʭ ʘʩʠʥʭʨʦʥʠʭ 
ʤʦʪʦʨʘ. 

          
 
1. _______________________________ 2.________________________________ 

 

2 

67.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʘ ʿʝ ʙʣʦʢ ʰʝʤʘ ʬʨʝʢʚʝʥʪʥʦʛ ʨʝʛʫʣʘʪʦʨʘ. ʅʘ ʮʨʪʘʤʘ ʠʩʧʦʜ ʰʝʤʝ ʫʧʠʩʘʪʠ 
ʥʘʟʠʚʝ ʧʦʿʝʜʠʥʠʭ ʜʝʣʦʚʘ (ʙʣʦʢʦʚʘ) ʬʨʝʢʚʝʥʪʥʦʛ ʨʝʛʫʣʘʪʦʨʘ. 
 

 
1. __________________________________________ 

 
2. ___________________________________________ 

 
3. ___________________________________________ 

 
4. ___________________________________________                                            

2 

  

U1 V1 W1

W2 U2 V2

U1 V1 W1

W2 U2 V2



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

39 

 

68.  ɼʘʪʝ ʩʫ ʰʝʤʝ ʢʦʥʪʨʦʣʠʩʘʥʦʛ ʠ ʥʝʢʦʥʪʨʦʣʠʩʘʥʦʛ ʠʩʧʨʘʚˀʘʯʘ.  

ʅʘ ʮʨʪʘʤʘ ʠʩʧʦʜ ʰʝʤʝ ʠʩʧʨʘʚˀʘʯʘ ʫʧʠʩʘʪʠ ʚʨʩʪʫ ʠʩʧʨʘʚˀʘʯʘ: 

 

             

 

 

1. ____________________________ 

2. ____________________________ 

 

2 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

40 

 

69.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʯʝʪʚʦʨʦʬʘʟʥʠ ʩʪʝʧ ʤʦʪʦʨ. 

ʅʘ ʮʨʪʘʤʘ ʠʩʧʦʜ ʩʣʠʢʝ ʥʘʧʠʩʘʪʠ ʨʝʜʦʩʣʝʜ ʫʢˀʫʯʠʚʘˁʘ ʥʘʧʦʥʘ ʥʘ ˁʝʛʦʚʠʤ ʥʘʤʦʪʘʿʠʤʘ 

ʜʘ ʙʠ ʤʦʪʦʨ ʠʤʘʦ ʜʝʩʥʠ ʠʣʠ ʣʝʚʠ ʩʤʝʨ ʦʙʨʪʘˁʘ. 

                                    

           

ɼʝʩʥʠ ʩʤʝʨ ʦʙʨʪʘˁʘ___________________________________   

ʃʝʚʠ ʩʤʝʨ ʦʙʨʪʘˁʘ____________________________________       
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70.  ʇʨeʤʘ ʥʘʯʠʥʫ ʥʘʧʘʿʘˁʘ ʥʘʤʦʪʘʿʘ ʢʦʨʘʯʥʠ - ʩʪʝʧ ʤʦʪʦʨʠ ʤʦʛʫ ʩʝ ʧʦʜʝʣʠʪʠ ʥʘ ʫʥʠʧʦʣʘʨʥʝ 
ʠ ʙʠʧʦʣʘʨʥʝ. 
ʅʘʮʨʪʘʪʠ ʰʝʤʝ ʥʘʧʘʿʘˁʘ ʫʥʠʧʦʣʘʨʥʠʭ ʠ ʙʠʧʦʣʘʨʥʠʭ ʩʪʝʧ ʤʦʪʦʨʘ. 
 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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71.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪ ʠʥʩʪʘʣʘʮʠʦʥʠ ʦʩʠʛʫʨʘʯ ʩʘ ʪʦʧˀʠʚʠʤ ʫʤʝʪʢʦʤ.  
ʅʘʙʨʦʿʘʪʠ ˁʝʛʦʚʝ ʦʩʥʦʚʥʝ ʜʝʣʦʚʝ. 
 

 
 
 
 
 
 
 
 

1.   

2.   

3.   

4.   

5.   

6.   
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72.  ʅʘʚʝʩʪʠ ʦʩʥʦʚʥʝ ʜʝʣʦʚʝ ʘʩʠʥʭʨʦʥʦʛ ʤʦʪʦʨʘ ʥʘ ʩʣʠʮʠ. 

 

            

1.   

2.   

3.   

4.   

5.   

6.   

7.   

8.   
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

42 

 

ˠ ̯̒̌̆̅̆̉̍ ̈ ̗́̅́̉̍́ ̘̉̈̑́̔̎́̓̉ ̉ ̎́̐̉̒́̓̉ ̪̯̏̅̄̏̃́̑́̔̉ ̑̆̈̔̌̓́̓ 
 

73.  ɱʝʜʥʦʬʘʟʥʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʫʟʠʤʘ ʠʟ ʤʨʝʞʝ ʩʥʘʛʫ ʈ= 8,4 ʂW. ʀʟʨʘʯʫʥʘʪʠ ʪʘʯʥʫ 
ʚʨʝʜʥʦʩʪ ʩʪʨʫʿʝ ʦʧʪʝʨʝ˂ʝˁʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʘʢʦ ʿʝ U''=220 V, cosűôô=0,85 ʠ ɖ= 0,9. 

 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 
ʆʜʛʦʚʦʨ:_________________________________________________________________ 
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74.  ʉʘ ʥʘʪʧʠʩʥʝ ʪʘʙʣʠʮʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʠʜʝ ʩʝ ʩʣʝʜʝ˂ʠ ʧʦʜʘʮʠ: 
Uô/Uò = 220V/ 12VIô/Iò = ?/ 2A 
ʀʟʨʘʯʫʥʘʪʠ ʢʦʣʠʢʘ ʿʝ ʚʨʝʜʥʦʩʪ ʩʪʨʫʿʝ ʧʨʠʤʘʨʥʦʛ ʥʘʤʦʪʘʿʘ. 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 
ʆʜʛʦʚʦʨ:________________________________________________________________ 
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75.  ʆʙʨʪʥʦ ʤʘʛʥʝʪʥʦ ʧʦˀʝ ʩʝ ʦʙʨ˂ʝ ʙʨʟʠʥʦʤ n'=3000 ʦ/ʤʠʥ. ɹʨʟʠʥʘ ʦʙʨʪʘˁʘ ʨʦʪʦʨʘ ʿʝ 
n=2940 ʦ/ʤʠʥ. ʀʟʨʘʯʫʥʘʪʠ ʨʝʣʘʪʠʚʥʦ ʢʣʠʟʘˁʝ ʨʦʪʦʨʘ s=?  
 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 
ʆʜʛʦʚʦʨ:____________________________________________________________ 

 

2 

76.  ʀʟʨʘʯʫʥʘʪʠ ʧʨʠʙʣʠʞʥʫ ʚʨʝʜʥʦʩʪ ʦʜʥʦʩʘ ʧʨʝʦʙʨʘʞʘʿʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʘʢʦ ʿʝ U'= 200V, 
P=1 KW, I''= 0,5A, ʫʟ ʧʨʝʜʧʦʩʪʘʚʢʫ ʜʘ ʿʝ ʩʥʘʛʘ ʛʫʙʠʪʘʢʘ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ ʿʝʜʘʢʘ ʥʫʣʠ. 
 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 

ʆʜʛʦʚʦʨ:__________________________________________________________________ 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

43 

 

77.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʠʥʜʫʢʪʦʨʥʠ (ʨʝʜʫʢʪʦʨʩʢʠ) ʤʦʪʦʨ. ʄʦʪʦʨ ʥʘ ʩʪʘʪʦʨʫ ʠʤʘ Z= 8 
ʟʫʧʮʘ, ʘ ʥʘ ʨʦʪʦʨʫ  Z

'
= 10 ʟʫʙʮʘ. ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ ʦʙʨʪʘˁʘ ʨʦʪʦʨʘ ʘʢʦ ʩʪʘʪʦʨ ʠʤʘ ʿʝʜʘʥ 

ʧʘʨ ʧʦʣʦʚʘ p=1 ʠ ʘʢʦ ʿʝ ʧʨʠʢˀʫʯʝʥ ʥʘ ʤʨʝʞʫ ʫʯʝʩʪʘʥʦʩʪʠ f=50Hz. 
 
 

  
 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ:  

 

 
ʆʜʛʦʚʦʨ:_________________________________________________________________ 
 

2 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̔̑̆̅̉̓ ̉̉  ̐̏̃̆̈́̓̉ ̐ ̪̏̍̏̃̆ ̐̑̆̍́ ̖̈́̓̆̃̔ 
 

78.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʜʘʪʠ ʛʨʘʬʠʯʢʠ ʩʠʤʙʦʣʠ ʧʦʣʫʧʨʚʦʜʥʠʯʢʠʭ ʢʦʤʧʦʥʝʥʪʠ, ʘ ʥʘ ʜʝʩʥʦʿ 
ʩʪʨʘʥʠ ʥʘʟʠʚʠ ʢʦʤʧʦʥʝʥʝʪʠ. ʅʘ ʣʠʥʠʿʠʠʩʧʨʝʜ ʢʦʤʧʦʥʝʥʪʠ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 
ʛʨʘʬʠʯʢʦʛ ʩʠʤʙʦʣʘ. 
 

1. 

  

ʜʠʦʜʘ 

 

  

ʪʠʨʠʩʪʦʨ 

 
3. 

 

 

 

ʪʨʘʥʟʠʩʪʦʨ 
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79.  ʅʘ ʣʝʚʦʿ ʩʪʘʨʥʠ ʩʝ ʥʘʣʘʟʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʦʟʥʘʢʝ ʬʠʟʠʯʢʠʭ 
ʚʝʣʠʯʠʥʘ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʟʥʘʢʝ.  
           
        

ʤʦʤʝʥʪ 
 1. f 

ʬʣʫʢʩ 
 2. ʄ 

ʙʨʟʠʥʘ 
 3. n 

ʬʨʝʢʚʝʥʮʠʿʘ 
 4. ʌ  
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80.  ɽʣʝʢʪʨʠʯʥʠ ʧʨʦʚʦʜʥʠʮʠ ʟʘ ʝʣʝʢʪʨʠʯʥʝ ʠʥʩʪʘʣʘʮʠʿʝ ʫ ʦʙʣʠʢʫ ʛʦʣʝ ʠʣʠ ʠʟʦʣʦʚʘʥʝ ʞʠʮʝ 
ʠʟʨʘʹʫʿʫ ʩʝ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʤʘʪʝʨʠʿʘʣʘ. ʆʜʨʝʜʠʪʠ ʨʝʜʦʩʣʝʜ ʥʘʿʙʦˀʠʭ ʤʘʪʝʨʠʿʘʣʘ ʟʘ 
ʧʨʦʚʦʜʥʠʢʝ ʫʥʦʩʝ˂ʠ ʙʦʿʝʚʝ ʦʜ 1 ʜʦ 4 (1-ʥʘʿʙʦˀʠ ʧʨʦʚʦʜʥʠʢ,4- ʥʘʿʣʦʰʠʿʠ ʧʨʦʚʦʜʥʠʢ). 

 ɹʘʢʘʨ   

 ʉʨʝʙʨʦ 

 ɸʣʫʤʠʥʠʿʫʤ 

 ɿʣʘʪʦ 
 

2 

81.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʝ ʥʘʣʘʟʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʿʝʜʠʥʠʮʝ ʬʠʟʠʯʢʠʭ 
ʚʝʣʠʯʠʥʘ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʿʝʜʠʥʠʮʝ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ. 

1. ɽʣʝʢʪʨʠʯʥʘ ʩʥʘʛʘ  ʦʤ 

2. ɽʣʝʢʪʨʠʯʥʘ ʩʪʨʫʿʘ  ʚʦʣʪ 

3. ɽʣʝʢʪʨʠʯʥʠ ʥʘʧʦʥ  ʚʘʪ 

4. ɽʣʝʢʪʨʠʯʥʘ ʦʪʧʦʨʥʦʩʪ  ʭʝʥʨʠ 

5. ʀʥʜʫʢʪʠʚʥʦʩʪ  ʘʤʧʝʨ 
 

2,5 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

45 

 

82.  ʅʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʩʝ ʥʘʣʘʟʝ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʜʝʣʦʚʠ ʧʨʦʚʦʜʥʠʢʘ. ʅʘ ʮʨʪʠʮʘʤʘ ʥʘ ʩʣʠʮʠ 
ʫʥʝʩʠʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛ ʜʝʣʘ ʧʨʦʚʦʜʥʠʢʘ. 
 

1. ʠʟʦʣʘʮʠʿʘ ʧʨʦʚʦʜʥʠʢʘ 

2. ʧʨʦʚʦʜʥʠʢ 

3. ʧʣʘʰʪ 

4. ʦʤʦʪʘʯ 

5. ʿʝʟʛʨʦ 
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83.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʜʘʪʠ ʥʘʟʠʚʠ ʤʘʰʠʥʘ ʤʘʣʠʭ ʩʥʘʛʘ, ʘ ʥʘ ʜʝʩʥʦʿ ˁʠʭʦʚʝ ʢʘʨʘʢʪʝʨʠʩʪʯʥʝ 
ʦʩʦʙʠʥʝ. ʅʘ ʮʨʪʠʮʠ ʠʩʧʨʝʜ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʦʩʦʙʠʥʝ ʫʧʠʩʘʪʠ ʨʝʜʥʠ ʙʨʦʿ ʤʘʰʠʥʝ ʤʘʣʝ 
ʩʥʘʛʝ ʢʦʿʦʿ ʥʘʿʚʠʰʝ ʦʜʛʦʚʘʨʘ ʪʘ ʦʩʦʙʠʥʘ. 
 

ʅʘʟʠʚ ʤʘʰʠʥʝ ʤʘʣʝ 
ʩʥʘʛʝ                                                          

 ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʦʩʦʙʠʥʝ ʤʘʰʠʥʝ ʤʘʣʝ 
ʩʥʘʛʝ 
 

1. ʈʝʘʢʪʠʚʥʠ ʤʦʪʦʨ                                                                      ɿʘʚʠʩʥʦʩʪ ʠʟʣʘʟʥʦʛ ʥʘʧʦʥʘ ʦʜ ʙʨʟʠʥʝ ʿʝ 
ʣʠʥʝʘʨʥʘ 

2. ʊʘʭʦʛʝʥʝʨʘʪʦʨ 
ʿʝʜʥʦ
 ʤʝʨʥʝ ʩʪʨʫʿʝ                                        

 ʄʦʛʫ ʜʘ ʨʘʜʝ ʫ ʩʠʥʭʨʦʥʦʤ ʠ ʘʩʠʥʭʨʦʥʦʤ 
ʨʝʞʠʤʫ ʨʘʜʘ 

3. ʉʠʥʭʨʦʥʠ 
ʪʘʭʦʛʝʥʝʨʘʪʦʨ                                                        

 ʋʯʝʩʪʘʥʦʩʪ ʠʟʣʘʟʥʦʛ ʥʘʧʦʥʘ ʟʘʚʠʩʠ ʦʜ 
ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ 

4. ʍʠʩʪʝʨʝʟʠʩʥʠ ʤʦʪʦʨ 
                                                               ʈʦʪʦʨ ʿʝ ʫʚʝʢ ʩʘ ʠʩʪʘʢʥʫʪʠʤ ʧʦʣʦʚʠʤʘ 

5. ʂʦʨʘʯʥʠ ʤʦʪʦʨ                                                                         ʈʦʪʦʨ ʤʦʞʝ ʙʠʪʠ ʧʦʙʫʹʝʥ ʠʣʠ  
ʥʝʧʦʙʫʹʝʥ 

6. ʀʥʜʫʢʪʦʨʥʠ ʤʦʪʦʨ                       

                                          

 ʉʤʘˁʫʿʫ ʙʨʟʠʥʫ ʦʙʨʪʘˁʘ ʦʙʨʪʥʦʛ 
ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʩʪʘʪʦʨʘ 
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84.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʥʘʚʝʜʝʥʝ ʪʨʠ ʚʨʩʪʝ ʤʦʪʦʨʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʧʦʿʝʜʠʥʝ ʦʩʦʙʠʥʝ 
ʤʦʪʦʨʘ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʥʠʟʘ ʦʩʦʙʠʥʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʤʦʪʦʨʘ: 
 
 

1.ʢʦʨʘʯʥʠ ʤʦʪʦʨ 
 
2.ʤʦʪʦʨ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ 
 
3.ʩʠʥʭʨʦʥʠ ʤʦʪʦʨ 
 

 ʢʦʥʪʨʦʣʘ ʤʦʨʘ ʜʘ ʩʝ ʚʨʰʠ ʨʘʯʫʥʘʨʦʤ 

 ʨʘʜʠ ʩʘ ʘʧʩʦʣʫʪʥʦ ʩʪʘʣʥʦʤ ʙʨʟʠʥʦʤ ʦʙʨʪʘˁʘ 

 ʤʦʪʦʨ ʩʘʜʨʞʠ ʢʦʤʫʪʘʪʦʨ 

 ʤʦʪʦʨ ʥʝ ʤʦʞʝ ʩʘʤ ʜʘ ʩʝ ʧʦʢʨʝʥʝ 

 
ʤʦʪʦʨ ʧʦʩʪʦʿʠ ʩʘ ʨʝʜʥʦʤ, ʧʘʨʘʣʝʣʥʦʤ , 
ʥʝʟʘʚʠʩʥʦʤ ʠ ʩʣʦʞʝʥʦʤ ʧʦʙʫʜʦʤ 

 
ʧʨʝʪʚʘʨʘ ʜʠʛʠʪʘʣʥʝ ʫʣʘʟʥʝ ʩʠʛʥʘʣʝ ʫ ʘʥʘʣʦʛʥʦ 
ʢʨʝʪʘʝˁ 

 

3 
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85.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʥʘʚʝʜʝʥʠ ʩʫ ʧʨʦʚʦʜʥʠʮʠ ʫ ʝʣʝʢʨʦ-ʝʥʝʨʛʝʪʩʢʠʤ ʢʘʙʣʦʚʠʤʘ, ʘ ʥʘ ʜʝʩʥʦʿ 
ʩʪʨʘʥʠ ʩʪʘʥʜʘʨʜʥʝ ʙʦʿʝ ʟʘ ˁʠʭʦʚʦ ʦʙʝʣʝʞʘʚʘˁʝ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʙʦʿʝ ʫʧʠʩʘʪʠ ʙʨʦʿ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʧʨʦʚʦʜʥʠʢʘ. 
 

1. ʅʫʣʘ  ʎʨʥʘ ʠʣʠ
 ʙʨʘʦʥ 

2. ʋʟʝʤˀʝˁʝ  ʇʣʘʚʘ 

3. ʌʘʟʘ  ɾʫʪʦ-ʟʝʣʝʥʘ 
 

3 

86.  ʅʘʚʝʜʝʥʠ ʩʫ ʜʝʣʦʚʠ ʝʥʝʨʛʝʪʩʢʠʭ ʠʟʦʣʦʚʘʥʠʭ ʧʨʦʚʦʜʥʠʢʘ. ʆʜʨʝʜʠʪʠ ʨʝʜʦʩʣʝʜ ˁʠʭʦʚʦʛ 
ʧʦʣʦʞʘʿʘ ʫ ʧʨʦʚʦʜʥʠʢʫ ʛʣʝʜʘʥʦ ʦʜ ʩʧʦˀʘ ʧʨʝʤʘ ʫʥʫʪʨʘʰˁʦʩʪʠ ʧʨʦʚʦʜʥʠʢʘ ʫʥʦʩʝ˂ʠ 
ʙʨʦʿʝʚʝ ʧʦʯʝʚ ʦʜ 1. ʋʢʦʣʠʢʦ ʥʘʚʝʜʝʥʠ ʜʝʦ ʥʝ ʧʨʠʧʘʜʘ ʩʧʠʩʢʫ ʫ ʧʨʘʟʥʦ ʧʦˀʝ ʫʥʝʩʠʪʝ ʟʥʘʢ 
ʍ. 

ɱʝʟʛʨʦ  

ɸʨʤʘʪʫʨʘ  

ʇʣʘʰʪ    

ʀʩʧʫʥʘ    

ɾʠʣʘ    

ʆʤʦʪʘʯ  
 

3 

87.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʜʘʪʠ ʛʨʘʬʠʯʢʠ ʩʠʤʙʦʣʠ, ʘ ʥʘ ʜʝʩʥʦʿ ˁʠʭʦʚʘ ʟʥʘʯʝˁʘ.  
ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʟʥʘʯʝˁʘ ʪʨʝʙʘ ʫʧʠʩʘʪʠ ʨʝʜʥʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʛʨʘʬʠʯʢʦʛ ʩʠʤʙʦʣʘ. 
              

1.  

 

 

ʇʨʝʢʠʜʘʯ- ʪʘʩʪʝʨ 
Pushbulton 

2.  

 

 

ʊʝʨʤʠʯʢʠ ʙʠʤʝʪʘʣʥʠ 
ʨʝʣʝ Circuit-breaker 

3.  

 

 

ʂʦʥʪʘʢʪʦʨ                                          
Contactor 

4.  

 

 

ɽʣʝʢʪʨʦʤʘʛʥʝʪʥʠ ʚʝʥʪʠʣ 
Coil 

 

4 

  

1

2
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˙ˍ˥˕˚˞˗˕ ˒˘˒˙˒˚˟˕ 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓ ̉̂ ̪̑̏ ̉̒̐̑̆̅ ̓̑́̇̆̎̏̄ ̏ ̅̄̏̃̏̑́ 
 

88.  ɸʢʦ ʿʝ ʧʦʪʨʝʙʥʦ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʜʘ ʟʘʚʨʪˁʠ ʥʝ ʙʫʜʫ ʧʨʝʦʧʪʝʨʝ˂ʝʥʠ ʧʨʠ ʟʘʪʝʟʘˁʫ, ʪʨʝʙʘ 
ʢʦʨʠʩʪʠʪʠ:  
 

1. ɼʚʦʩʪʨʫʢʠ ʦʪʚʦʨʝʥʠ ʢˀʫʯ. 

2. ʋʥʠʚʝʨʟʘʣʥʠ ʢˀʫʯ. 

3. ɼʠʥʘʤʦʤʝʪʘʨʩʢʠ (ʤʦʤʝʥʪ) ʢˀʫʯ. 

4. ʏʝʦʥʠ (ʮʝʚʘʩʪʠ) ʢˀʫʯ ʩʘ ʢʨʠʚʦʤ ʜʨʰʢʦʤ. 

 

0,5 

89.  ʇʦʧʨʘʚʢʘ ʟʘʚʘʨʝʥʦʛ ʩʧʦʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʟʘʢʦʚʘʥʠ ʩʧʦʿ  ʿʝ: 
 

1. ʣʘʢʰʘ 
2. ʪʝʞʘ 
3. ʠʩʪʦ 

 

0,5 

90.  ʉʠʣʘ ʧʨʠʪʝʟʘˁʘ ʢʦʜ ʢʘʠʰʥʠʭ ʧʨʝʥʦʩʥʠʢʘ ʦʤʦʛʫ˂ʘʚʘ:  
 

1. ʩʪʚʘʨʘˁʝ ʧʦʪʨʝʙʥʝ ʩʠʣʝ ʪʨʝˁʘ ʜʘ ʥʝ ʙʠ ʜʦʰʣʦ ʜʦ ʧʨʦʢʣʠʟʘʚʘˁʘ ʢʘʠʰʘ  
2. ʧʦʜʝʰʘʚʘˁʝ ʦʩʝ ʢʘʠʰʥʠʢʘ 
3. ʧʦʚʝʟʠʚʘˁʝ ʢʘʠʰʥʠʢʘ ʫ ʩʠʩʪʝʤ ʧʨʝʥʦʩʥʠʢʘ ʩʥʘʛʝ  

 

1 

91.  ʂʘʜʘ ʩʝ ʦʩʝ ʚʨʘʪʠʣʘ ʤʠʤʦʠʣʘʟʝ (ʢʘʦ ʥʘ ʩʣʠʮʠ), ʧʨʝʥʦʩ ʿʝ ʤʦʛʫ˂: 
 

1. ʣʘʥʯʘʥʠʤ ʧʨʝʥʦʩʦʤ; 

2. ʧʦʣʫ-ʫʢʨʰʪʝʥʠʤ ʣʘʥʯʘʥʠʤ ʧʨʝʥʦʩʦʤ; 

3. ʟʫʧʯʘʩʪʠʤ ʧʨʝʥʦʩʦʤ; 

4. ʧʦʣʫ-ʫʢʨʰʪʝʥʠʤ ʢʘʠʰʥʠʤ ʧʨʝʥʦʩʦʤ; 

5. ʫʢʨʰʪʝʥʠʤ ʢʘʠʰʥʠʤ ʧʨʝʥʦʩʦʤ. 

 
 

1 

92.  ʇʨʝʯʥʠʢ ʧʦʜʝʦʥʝ ʢʨʫʞʥʠʮʝ ʮʠʣʠʥʜʨʠʯʥʠʭ ʟʫʧʯʘʥʠʢʘ ʿʝ: 
 

1. ʧʨʝʯʥʠʢ ʢʨʫʞʥʠʮʝ ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʪʝʤʝʥʘ ʟʫʙʘʮʘ ʮʠʣʠʥʜʨʠʯʥʠʭ ʟʫʧʯʘʥʠʢʘ  
2. ʧʨʝʯʥʠʢ ʢʨʫʞʥʠʮʝ ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʪʨʝʥʫʪʥʫ ʪʘʯʢʫ ʜʦʜʠʨʘ (ʙʦʢʦʚʘ ʟʫʙʘʮʘ) 
ʩʧʨʝʛʥʫʪʠʭ ʟʫʧʯʘʥʠʢʘ  

3. ʧʨʝʯʥʠʢ ʢʨʫʞʥʠʮʝ ʢʦʿʘ ʦʙʫʭʚʘʪʘ ʧʦʜʥʦʞʿʘ ʟʫʙʘʮʘ ʮʠʣʠʥʜʨʠʯʥʠʭ ʟʫʧʯʘʥʠʢʘ 

1 

93.  ɿʫʧʯʘʩʪʠ ʧʘʨʦʚʠ ʢʦʿʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʫ ʧʨʘʢʩʠ ʩʫ: 
 

1. ʢʦʥʠʯʥʠ ʟʫʧʯʘʩʪʠ ʧʘʨʦʚʠ ʩʘ ʧʨʘʚʠʤ ʟʫʧʮʠʤʘ 
2. ʧʫʞʥʠ ʟʫʧʯʘʩʪʠ ʧʘʨʦʚʠ  
3. ʮʠʣʠʥʜʨʠʯʥʠ ʟʫʧʯʘʩʪʠ ʧʘʨʦʚʠ ʩʘ  ʧʨʘʚʠʤ ʟʫʧʮʠʤʘ  
4. ʮʠʣʠʥʜʨʠʯʥʠ ʟʫʧʯʘʩʪʠ ʧʘʨʦʚʠ ʩʘ ʢʦʩʠʤ ʟʫʧʮʠʤʘ 

1 
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94.  ɼʨʫʛʠ ʥʘʟʠʚ ʟʘ ʧʨʝʥʦʩʥʠʢ ʩʥʘʛʝ ʢʦʜ ʢʦʛʘ ʿʝ ʧʨʝʥʦʩʥʠ ʦʜʥʦʩ ʚʝ˂ʠ ʦʜ 1 ʿʝ: 
 

1. ʤʫʣʪʠʧʣʠʢʘʪʦʨ  
2. ʘʥʝʤʦʤʝʪʘʨ  
3. ʨʝʜʫʢʪʦʨ 
4. ʛʦʥʠʦʤʝʪʘʨ 

1 

95.  ɼʘʪ ʿʝ ʟʫʧʯʘʩʪʠ ʧʘʨ ʛʜʝ ʿʝ n1 ʙʨʦʿ ʦʙʨʪʘʿʘ ʧʦʛʦʥʩʢʦʛ ʟʫʧʯʘʥʠʢʘ, ʠ n2 ʙʨʦʿ ʦʙʨʪʘʿʘ ʛʦˁʝʥʦʛ 

ʟʫʧʯʘʥʠʢʘ, ʛʜʝ ʿʝ n1 ʚʝ˂ʝ ʦʜ n2, ʧʨʠ ʪʦʤʝ ʿʝ ʧʨʝʥʦʩʥʠ ʦʜʥʦʩ: 

 
1. ʚʝ˂ʠ ʦʜ 1 
2. ʿʝʜʥʘʢ 1 
3. ʤʘˁʠ ʦʜ 1  

1 

96.  ʇʦʢʨʝʪˀʠʚʦʩʪ ʠ ʪʘʯʘʥ ʧʦʣʦʞʘʿ ʟʫʧʯʘʥʠʢʘ ʥʘ ʚʨʘʪʠʣʫ ʩʝ ʦʩʪʚʘʨʫʿʝ: 
 

1. ʢʣʠʥʦʤ ʩʘ ʥʘʛʠʙʦʤ 

2. ʢʣʠʥʦʤ ʙʝʟ ʥʘʛʠʙʘ 

3. ʧʦʧʨʝʯʥʠʤ ʢʣʠʥʦʤ 

1 

97.  ʆʩʦʚʠʥʘ ʿʝ ʠʟʣʦʞʝʥʘ ʥʘʧʨʝʟʘˁʫ: 
 

1. ʫʚʠʿʘˁʫ 

2. ʥʠʿʝ ʠʟʣʦʞʝʥʘ ʥʘʧʨʝʟʘˁʫ 

3. ʩʘʚʠʿʘˁʫ 

4. ʫʚʠʿʘˁʫ ʠ ʩʘʚʠʿʘˁʫ 

5. ʠʩʪʝʟʘˁʫ 

1 

98.  ʃʝʞʘʿʠ ʧʨʝʥʦʩʝ: 
 

1. ʉʘʤʦ ʦʙʨʪʥʝ ʤʦʤʝʥʪʝ 
2. ʉʘʤʦ ʩʠʣʝ 
3. ʉʠʣʝ ʠ ʦʙʨʪʥʝ ʤʦʤʝʥʪʝ 

1 

99.  ʃʝʞʘʿʝʚʠ ʟʘ ʚʝ˂ʝ ʧʨʝʯʥʠʢʝ ʚʨʘʪʠʣʘ ʠ ʚʝ˂ʠʭ ʧʨʝʢʣʦʧʘ ʩʝ ʤʦʥʪʠʨʘʿʫ: 
 

1. ʨʫʯʥʦ, ʧʦʤʦ˂ʫ ʮʝʚʠ ʠ ʯʝʢʠ˂ʘ 
2. ʧʦʤʦ˂ʫ ʩʚʣʘʢʘʯʘ 
3. ʧʦʤʦ˂ʫ ʧʨʝʩʝ 

1 

100.  ʇʨʝʥʦʩʥʠʢ ʥʘ ʩʣʠʮʠ ʩʝ ʢʦʨʠʩʪʠ : 
 

1. ʢʘʜʘ ʩʝ ʚʨʘʪʠʣʘ ʩʝʢʫ  
2. ʢʘʜʘ ʩʝ ʚʨʘʪʠʣʘ ʤʠʤʦʠʣʘʟʝ 
3. ʢʘʜʘ ʩʫ ʚʨʘʪʠʣʘ ʧʘʨʘʣʝʣʥʘ 

 
 

 

1 

101.  ʏʝʣʠʮʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʣʝʛʫʨʝ: 
 

1.  ʫʛˀʝʥʠʢʘ ʩʘ ʛʚʦʞʹʝʤ ʠ ʜʨʫʛʠʤ ʝʣʝʤʝʥʪʠʤʘ 
2.  ʛʚʦʞʹʘ ʩʘ ʫʛˀʝʥʠʢʦʤ ʠ ʜʨʫʛʠ ʝʣʝʤʝʥʪʠʤʘ 
3.  ʦʙʦʿʝʥʠʭ ʤʝʪʘʣʘ ʩʘ ʛʚʦʞʹʝʤ ʠ ʫʛˀʝʥʠʢʦʤ 

  

1 
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102.  ʆʩʥʦʚʥʘ ʩʚʨʭʘ ʚʨʘʪʠʣʘ ʿʝ: 
 

1. ʧʦʚʝʟʠʚʘˁʝ ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ 
2. ʧʨʝʥʦʩ ʩʥʘʛʝ ʠ ʦʙʨʪʥʦʛ ʤʦʤʝʥʪʘ 
3. ʟʘʰʪʠʪʘ ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʦʜ ʜʠʥʘʤʠʯʢʠʭ ʫʜʘʨʘ 

 

1 

103.  ʈʫʢʘʚʘʮ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʫʛʘʦʥʦ ʧʦʤʝʨʘˁʝ ʿʝ: 
 

 
 

 
1 2 3 

 

1 

104.  ʊʦʣʝʨʘʥʮʠjʝ ʩʫ: 
 

1. ʧʨʦʧʠʩʠ ʦ ʠʟʙʦʨʫ ʤʘʪʝʨʠʿʘʣʘ ʠ ʤʝʪʦʜʝ ʦʙʨʘʜʝ ʤʘʰʠʥʩʢʠʭ ʜʝʣʦʚʘ. 

2. ʧʨʦʧʠʩʠ ʦ ʚʝʣʠʯʠʥʠ ʠ ʦʙʣʠʢʫ ʤʘʰʠʥʩʢʠʭ ʜʝʣʦʚʘ. 

3. ʜʦʟʚʦˀʝʥʘ ʦʜʩʪʫʧʘˁʘ ʦʜ ʟʘʜʘʪʠʭ ʤʝʨʘ. 

4. ʜʦʟʚʦˀʝʥʘ ʦʜʩʪʫʧʘˁʘ ʦʜ ʠʟʤʝʨʝʥʠʭ ʤʝʨʘ. 

1 

105.  ɼʦʙʨʘ ʤʝʨʘ ʿʝ: 
 

1. ʩʚʘʢʘ ʤʝʨʘ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʚʘʥ ʛʨʘʥʠʯʥʠʭ ʤʝʨʘ. 

2. ʩʪʚʘʨʥʘ ʤʝʨʘ ʢʦʿʘ ʩʝ ʜʦʙʠʿʝ ʠʟʨʘʜʦʤ ʤʘʰʠʥʩʢʦʛ ʜʝʣʘ. 

3. ʤʝʨʘ ʢʦʿʘ ʩʝ ʤʦʞʝ ʜʦʨʘʜʠʪʠ. 

4. ʤʝʨʘ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʠʟʤʝʹʫ ʛʨʘʥʠʯʥʠʭ ʤʝʨʘ. 

1 

106.  ʊʘʯʢʘ ʪʦʧˀʝˁʘ ʣʝʤʘ, ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʪʝʨʠʿʘʣ ʜʝʣʦʚʘ ʢʦʿʠ ʩʝ ʩʧʘʿʘʿʫ ʿʝ:  
 

1. ʥʠʿʝ ʙʠʪʥʘ 
2. ʥʠʞʘ 
3. ʠʩʪʘ 
4. ʚʠʰʘ  

1 

107.  ʅʘ ʦʩʥʦʚʫ ʧʦʣʦʞʘʿʘ ʪʦʣʝʨʘʥʮʠʿʩʢʠʭ ʧʦˀʘ ʦʜʨʝʜʠʪʠ ʚʨʩʪʫ ʥʘʣʝʛʘˁʘ: 
 

1. ʉʘ ʟʘʟʦʨʦʤ 

2. ʉʘ ʧʨʝʢʣʦʧʦʤ 

3. ʅʝʠʟʚʝʩʥʦ 

 
 
 
 
 

1 
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108.  ɿʫʧʯʘʥʠʮʠ ʢʦʿʠ ʩʝ ʩʧʨʝʞʫ ʤʦʨʘʿʫ ʜʘ ʠʤʘʿʫ: 
 

1. ʨʘʟʣʠʯʠʪʝ ʤʦʜʫʣʝ ʠ ʢʦʨʘʢʝ 

2. ʠʩʪʝ ʤʦʜʫʣʝ ʠ ʢʦʨʘʢʝ  

3. ʠʩʪʝ ʤʦʜʫʣʝ ʘ ʨʘʟʣʠʯʠʪʝ ʢʦʨʘʢʝ 

4. ʠʩʪʝ ʢʦʨʘʢʝ ʘ ʨʘʟʣʠʯʠʪʝ ʤʦʜʫʣʝ 

1 

109.  

 
ʅʘ ʩʣʠʮʠ ʩʫ ʜʘʪʝ ʩʠʣʝ ʢʦʿʝ ʦʧʪʨʝ˂ʫʿʫ ʟʫʧʯʘʩʪʠ ʧʘʨ ʮʠʣʠʥʜʨʠʯʥʠʭ ʟʫʧʯʘʥʠʢʘ ʩʘ ʧʨʘʚʠʤ 
ʟʫʧʮʠʤʘ. ɿʘʦʢʨʫʞʠʪʠ ʩʫʚʠʰʥʫ ʩʠʣʫ: 
 

1. ʨʘʜʠʿʘʣʥʝ ʩʠʣʝ 

2. ʘʢʩʠʿʘʣʥʝ ʩʠʣʝ 

3. ʦʙʠʤʥʝ ʩʠʣʝ 

4. ʥʦʨʤʘʣʥʝ ʩʠʣʝ 

2 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓ ̉̂ ̪̑̏̆̃̆ ̉ ̒̐̑̆̅ ̖̓̑́̇̆̎̉ ̏ ̅̄̏̃̏̑́ 
 

110.  ʈʝʤʝʥʠ ʧʨʝʥʦʩʥʠʮʠ ʩʝ ʦʜʣʠʢʫʿʫ: 
 

1. ʙʫʯʥʠ ʩʫ ʧʨʠ ʨʘʜʫ 

2. ʰʪʠʪʝ ʤʘʰʠʥʫ ʦʜ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ 

3. ʦʧʪʝʨʝ˂ʫʿʫ ʚʨʘʪʠʣʦ ʠ ʣʝʞʘʿʝʚʝ ʟʙʦʛ ʟʘʪʝʟʘˁʘ 

4. ʠʤʘʿʫ ʩʪʘʣʘʥ ʧʨʝʥʦʩʥʠ ʦʜʥʦʩ 

1 

111.  ʈʫʢʘʚʮʠ ʩʫ ʜʝʣʦʚʠ: 
 

1. ɿʫʧʯʘʥʠʢʘ 

2. ʃʝʞʠʰʪʘ 

3. ɺʨʘʪʠʣʘ 

4. ʆʧʨʫʛʘ 

5. ʆʩʦʚʠʥʘ 

6. ʉʧʦʿʥʠʮʘ 

1 

112.  ʃʘʥʯʘʥʠ ʧʘʨʦʚʠ ʩʝ ʦʜʣʠʢʫʿʫ : 
 

1. ʧʨʠ ʨʘʜʫ ʧʨʦʢʣʠʟʘʚʘʿʫ 

2. ʠʤʘʿʫ ʚʝ˂ʠ ʩʪʝʧʝʥ ʠʩʢʦʨʠʰ˂ʝˁʘ ʦʜ ʢʘʠʰʥʠʭ ʧʨʝʥʦʩʥʠʢʘ 

3. ʧʦʛʦʜʥʠ ʩʫ ʟʘ ʚʝʣʠʢʝ ʙʨʦʿʝʚʝ ʦʙʨʪʘʿʘ 

4. ʤʘˁʝ ʦʧʪʝʨʝ˂ʫʿʫ ʚʨʘʪʠʣʘ ʦʜ ʢʘʠʰʥʠʭ ʧʨʝʥʦʩʥʠʢʘ 

1 
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113.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʜʚʝ ʯʝʣʠʯʥʝ ʧʣʦʯʝ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʩʫʯʝʦʥʦ ʩʧʦʿʠʪʠ (Ăʥʘ ʩʫʜʘʨñ). 
ʇʦʩʪʫʧʮʠ ʩʧʘʿʘˁʘ ʢʦʿʠʤʘ ʿʝ ʪʦ ʤʦʛʫ˂ʝ ʫʨʘʜʠʪʠ ʩʫ: 
 

1. ʟʘʢʠʚʘˁʝ 

2. ʣʝʧˀʝˁʝ 

3. ʟʘʚʘʨʠʚʘˁʝ 

4. ʟʘʚʨʪˁʝʚʠʤʘ 

5. ʣʝʤˀʝˁʝ 

6. ʢʣʠʥʦʚʠʤʘ 

 
 

1,5 

114.  ʅʝʢʝ ʦʜ ʦʩʦʙʠʥʘ ʣʝʞʘʿʝʚʘ ʩʫ: 
 

1. ʢʫʛʣʠʯʥʠ ʣʝʞʘʿʝʚʠ ʪʨʦʰʝ ʚʠʰʝ ʫˀʘ ʦʜ ʢʣʠʟʥʠʭ 

2. ʟʘʟʦʨ ʠʟʤʝʹʫ ʩʧʦˀʘʰˁʝʛ ʠ ʫʥʫʪʨʘʰˁʝʛ ʧʨʩʪʝʥʘ ʢʫʛʣʠʯʥʠʭ ʣʝʞʘʿʝʚʘ ʩʝ 

ʦʙʝʟʙʝʹʫʿʝ ʧʦʤʦ˂ʫ ʫˀʘ  

3. ʢʣʠʟʥʘ ʣʝʞʠʰʪʘ ʩʫ ʧʦʛʦʜʥʠʿʘ ʟʘ ʚʝʣʠʢʝ ʫʛʘʦʥʝ ʙʨʟʠʥʝ  

4. ʢʫʛʣʠʯʥʠ ʣʝʞʘʿʝʚʠ ʠʤʘʿʫ ʤʘʣʫ ʥʦʩʠʚʦʩʪ 

ʢʣʠʟʥʘ ʣʝʞʠʰʪʘ ʠʤʘʿʫ ʜʫʞʠ ʨʘʜʥʠ ʚʝʢ 

2 

115.  ʆʩʥʦʚʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʦʩʦʚʠʥʘ ʠ ʚʨʘʪʠʣʘ ʩʫ: 
 

1. ʚʨʘʪʠʣʘ ʩʫ ʧʦ ʚʝʣʠʯʠʥʠ ʚʝ˂ʘ, ʠʣʠ ʩʫ ʜʫʞʘ ʦʜ ʦʩʦʚʠʥʘ 

2. ʚʨʘʪʠʣʘ ʩʝ ʫʚʝʢ ʦʢʨʝ˂ʫ ʫ ʨʘʜʫ ʦʢʦ ʩʚʦʿʝ ʦʩʝ, ʜʦʢ ʦʩʦʚʠʥʝ ʪʦ ʥʝ ʤʦʨʘʿʫ 

3. ʦʩʦʚʠʥʝ ʩʫ ʫʚʝʢ ʨʘʚʥʝ ʦʜʥʦʩʥʦ ʩʘ ʢʦʥʩʪʘʥʪʥʠʤ ʢʨʫʞʥʠʤ ʧʦʧʨʝʯʥʠʤ ʧʨʝʩʝʢʦʤ, 

ʜʦʢ ʚʨʘʪʠʣʘ ʤʦʛʫ ʙʠʪʠ ʠ ʧʨʦʤʝʥˀʠʚʦʛ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ (ʥʧʨ. ʢʦʣʝʥʘʩʪʦ, 

ʙʨʝʛʘʩʪʦ) 

4. ʚʨʘʪʠʣʘ ʧʨʝʥʦʩʝ ʦʙʨʪʥʠ ʤʦʤʝʥʪ ʠ ʩʥʘʛʫ, ʘ ʦʩʦʚʠʥʝ ʥʝ 

5. ʥʘ ʚʨʘʪʠʣʘ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʜʨʫʛʠ ʦʙʨʪʥʠ ʝʣʝʤʝʥʪʠ, ʘ ʥʘ ʦʩʦʚʠʥʝ ʥʝ 

2 

116.  ʇʨʠʣʠʢʦʤ ʢʨʝʪʘˁʘ, ʚʦʟʠʣʦ ʿʝ ʥʘʠʰʣʦ ʥʘ ʢʨʠʚʠʥʫ. ʋ ʪʦʤ ʩʣʫʯʘʿʫ: 
 

1. ʥʘ ʚʨʘʪʠʣʦ ʢʦʿʝ ʥʦʩʠ ʪʦʯʢʦʚʝ ʜʝʣʫʿʝ ʘʢʩʠʿʘʣʥʘ ʩʠʣʘ 

2. ʨʘʜʠʿʘʣʥʝ ʩʠʣʝ ʢʦʿʝ ʦʧʪʝʨʝ˂ʫʿʫ ʦʩʦʚʠʥʫ ʪʦʯʢʦʚʘ ʩʝ ʿʘʚˀʘʿʫ ʫʩʣʝʜ ʪʝʞʠʥʝ ʚʦʟʠʣʘ  

3. ʦʩʦʚʠʥʘ ʪʦʯʢʦʚʘ ʿʝ ʥʝʧʦʢʨʝʪʥʘ ʠ ʟʘʪʦ ʥʘ ˁʫ ʜʝʣʫʿʝ ʘʢʩʠʿʘʣʥʘ ʩʠʣʘ  

4. ʘʢʩʠʿʘʣʥʝ ʩʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʦʩʦʚʠʥʫ ʪʦʯʢʦʚʘ ʩʝ ʿʘʚˀʘʿʫ ʫʩʣʝʜ ʮʝʥʪʨʠʬʫʛʘʣʥʝ 

ʩʠʣʝ ʫ ʢʨʠʚʠʥʠ 

3 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

52 

 

117.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʘ ʚʨʘʪʠʣʘ ʩʘ ʧʘʨʘʣʝʣʥʠʤ ʦʩʘʤʘ. 
ɿʘ ʧʨʝʥʦʩ ʦʙʨʪʥʦʛ ʤʦʤʝʥʪʘ ʧʨʠʢʘʟʘʥʠʭ ʚʨʘʪʠʣʘ ʢʦʨʠʩʪʝ ʩʝ ʧʨʝʥʦʩʥʠʮʠ ʩʘ: 
 
 

1. ʣʘʥʯʘʥʠʤ ʧʨʝʥʦʩʦʤ; 

2. ʟʫʧʯʘʩʪʠʤ ʧʨʝʥʦʩʦʤ; 

3. ʨʝʤʝʥʠʤ ʧʨʝʥʦʩʦʤ; 

4. ʢʘʠʰʥʠʤ ʧʨʝʥʦʩʦʤ; 

5. ʬʨʠʢʮʠʦʥʠʤ ʚʘʨʠʿʘʪʦʨʦʤ; 

6. ʧʫʞʥʠʤ ʧʨʝʥʦʩʥʠʢʦʤ. 

 
 
 

3 

118.  ɼʠʥʘʤʠʯʢʝ ʩʠʣʝ ʢʦʜ ʟʫʧʯʘʥʠʢʘ ʥʘʩʪʘʿʫ ʟʙʦʛ: 
 

1. ʝʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʘʮʠʿʝ ʟʫʙʘʮʘ 

2. ʟʙʦʛ ʚʝʣʠʢʠʭ ʫʛʘʦʥʠʭ ʙʨʟʠʥʘ 

3. ʟʙʦʛ ʚʝʣʠʢʠʭ ʨʘʜʠʿʘʣʥʠʭ ʩʠʣʘ 

4. ʧʨʦʤʝʥʝ ʙʨʦʿʘ ʩʧʨʝʛʥʫʪʠʭ ʟʫʙʘ 

5. ʥʝʜʦʩʪʘʪʢʘ ʘʢʩʠʿʘʣʥʠʭ ʩʠʣʘ 

ʣʦʰʝʛ ʠʟʙʦʨʘ ʣʝʞʘʿʘ 

4 

 

ˑ̏̐̔̎̉̓̉ ̯̒̌̆̅̆̆ ̘̗̑̆̆̎̉̆ ̉ ̓́̂̆̌̆ 
 

119.  ʆʩʦʚʠʥʝ ʩʣʫʞʝ ʟʘ _____________ ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ.  1 

120.  ʇʨʝʥʦʩʥʠʮʠ ʩʥʘʛʝ ʩʫ ʤʘʰʠʥʩʢʘ ʛʨʫʧʘ ʢʦʿʘ ʧʨʝʥʦʩʠ ʩʥʘʛʫ (ʦʙʨʪʥʠ ʤʦʤʝʥʪ) ʦʜ 
_________________ ʢʘ _______________ ʤʘʰʠʥʠ.  1 

121.  Z1 ʦʟʥʘʯʘʚʘ ʙʨʦʿ ʟʫʙʘ ________________ ʟʫʧʯʘʥʠʢʘ , ʘ Z2 ʙʨʦʿ ʟʫʙʘ _______________ 

ʟʫʧʯʘʥʠʢʘ. 
1 

122.  ʆʪʧʫʰʪʘˁʝ ʢʘʦ ʪʝʨʤʠʯʢʘ ʦʙʨʘʜʘ ʠʤʘ ʟʘ ʮʠˀ ʧʦʚʝ˂ʘˁʝ ______________________ 

ʯʝʣʠʢʘ. 
1 

123.  ʇʨʝʤʘ ʛʫʩʪʠʥʠ ʦʙʦʿʝʥʠ ʤʝʪʘʣʠ ʤʦʛʫ ʙʠʪʠ ___________ (ɟ> 5 kg/dm
3
) ʠ ___________(ɟ< 5 

kg/dm
3
). 

1 
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ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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124.   
 
 
 
 
 

 

ʅʘ ʩʣʠʮʠ ʿʝ ʩʘ P ʦʟʥʘʯʝʥ 
____________________ ʥʘʚʦʿʘ, ʘ ʩʘ d 
ʦʟʥʘʯʝʥ ʿʝ 
_______________________________ 
ʥʘʚʦʿʘ. 

 

1 

125.   
 
 
 
 
 
 
 
ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ  

ʢʦʥʪʨʦʣʥʠʮʠ ʢʦʨʘʢʘ ʥʘʚʦʿʘ 

(ʯʝʰʘˀ) ʥʘʚʦʿʘ, ʧʦʤʦ˂ʫ ʢʦʿʠʭ ʩʝ 

ʤʦʞʝ ʦʜʨʝʜʠʪʠ 

_________________________ ʠ 

____________________________ ʥʘʚʦʿʘ. 

1 

126.  ɺʝʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʜʝʣʦʚʘ ʧʦʤʦ˂ʫ ʚʠʿʘʢʘ ʩʧʘʜʘ ʫ ʛʨʫʧʫ__________________________ 
ʚʝʟʘ, ʘ ʚʝʟʝ ʦʩʪʚʘʨʝʥ ʟʘʢʠʚʘˁʝʤ ʩʧʘʜʘʿʫ ʫ ʛʨʫʧʫ ________________________________ 
ʚʝʟʘ.  

1 

127.  ɹʈʆʅɿɸ ʿʝ ʣʝʛʫʨʘ ______________________ ʠ ʦʩʪʘʣʠʭ ʦʙʦʿʝʥʠʭ ʤʝʪʘʣʘ ʦʩʠʤ ʮʠʥʢʘ 
(Zn). 

1 

128.  ʂʘˀʝˁʝ ʢʘʦ ʪʝʨʤʠʯʢʘ ʦʙʨʘʜʘ ʯʝʣʠʢʘ ʠʤʘ ʟʘ ʮʠˀ  ʧʦʚʝ˂ʘˁʝ __________________ ʠ 

_______________________ ʯʝʣʠʢʘ. 
1 

129.  ʂʘˀʝˁʝ ʿʝ ʚʨʩʪʘ ʪʝʨʤʠʯʢʝ  ʦʙʨʘʜʝ ʢʦʿʦʤ ʩʝ ʤʘʪʝʨʠʿʘʣ __________________ ʥʘ 

ʦʜʨʝʹʝʥʫ ʪʝʤʧʘʨʘʪʫʨʫ, ʘ ʟʘʪʠʤ ___________________ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʩʨʝʜʩʪʚʫ ʨʘʜʠ 

ʧʦʙʦˀʰʘˁʘ _____________________ ʩʚʦʿʩʪʘʚʘ. 

1,5 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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130.   

 
 

ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪ ʧʨʠʤʝʨ _____________________ ʥʘʣʝʛʘˁʘ.  ɸʢʦ ʧʦˀʝ u8 ʟʘʤʝʥʠʤʦ 

ʧʦˀʝʤ g8 ʥʘʣʝʛʘˁʝ ˂ʝ ʙʠʪʠ ______________________. 

 

2 

131.  ʋ ʦʟʥʘʮʠ Ï 40H7: 
 

Ï ʧʨʝʜʩʪʘʚˀʘ ʦʟʥʘʢʫ ʟʘ  

40 ʧʨʝʜʩʪʘʚˀʘ ʦʟʥʘʢʫ ʟʘ  

H ʧʨʝʜʩʪʘʚˀʘ ʦʟʥʘʢʫ ʟʘ  

7 ʧʨʝʜʩʪʘʚˀʘ ʦʟʥʘʢʫ ʟʘ  
 

2 

132.   
 
 
 
 
 
 
 
 

 
 
ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʧʨʩʪʝʥʘʩʪʠ ʫʩʢʦʯʥʠʮʠ (ʉʝʛʝʨʦʚ ʧʨʩʪʝʥ), ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ 
__________________________ ʠ _________________________. 

2 

133.  ʄʝʩʠʥʛ ʿʝ ʣʝʛʫʨʘ  _________________  ʠ  ____________________ . 2 

134.  ʆʧʪʝʨʝ˂ʝˁʝ ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʤʦʞʝ ʩʝ ʿʘʚʠʪʠ ʫ ʚʠʜʫ: 
___________,________________ ʠ_______________________________________. 

  
3 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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135.  ʅʘ ʩʣʠʢʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʥʠ ʪʠʧʦʚʠ ʩʧʦʿʥʠʮʘ. ʋʧʠʩʘʪʠ ʫ ʧʦˀʘ ʠʩʧʦʜ ʪʘʯʘʥ ʥʘʟʠʚ 

ʩʚʘʢʝ ʦʜ ˁʠʭ: 

 

 

 

 

 

 

 

       

       

 

4 

136.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʨʘʜʠʿʘʣʥʠ ʚʘˀʯʘʥʠ ʣʝʞʘʿ ʠ ʥʘʟʥʘʯʝʥʠ ʩʫ ˁʝʛʦʚʠ ʩʘʩʪʘʚʥʠ 
ʜʝʣʦʚʠ. 
ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʣʝʞʘʿʘ. 
             

 

1.   

2.   

3.   

4.   

 

 

4 

137.  ʅʘ ʩʣʠʢʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʥʠ ʪʠʧʦʚʠ ʟʫʧʯʘʩʪʠʭ ʧʘʨʦʚʘ. ʋʧʠʩʘʪʠ ʫ ʧʦˀʘ ʠʩʧʦʜ ʪʘʯʘʥ 
ʥʘʟʠʚ ʩʚʘʢʦʛ ʦʜ ˁʠʭ: 
  

 

 

 

 

 

 

 

       

       

 

4 

 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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138.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʦ ʣʘʙʘʚʦ ʥʘʣʝʛʘˁʝ ʜʚʘ ʤʘʰʠʥʩʢʘ ʝʣʝʤʝʥʪʘ. 
ʋʧʠʩʘʪʠ ʫ ʧʨʘʟʥʘ ʧʦˀʘ ʦʟʥʘʢʝ ʜʘʪʠʭ ʚʝʣʠʯʠʥʘ: 

 
 

4,5 

139.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʦ ʯʚʨʩʪʦ ʥʘʣʝʛʘˁʝ ʜʚʘ ʤʘʰʠʥʩʢʘ ʝʣʝʤʝʥʪʘ. 
ʋʧʠʩʘʪʠ ʫ ʧʨʘʟʥʘ ʧʦˀʘ ʦʟʥʘʢʝ ʜʘʪʠʭ ʚʝʣʠʯʠʥʘ: 
 

  

4,5 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̒́̇̆̓̏ ̎́̐̉̒́̓̉ ̉̌̉ ̗̎́̑̓́̓̉ ̏̅̄̏̃̏̑ 
 

140.  ʅʘʚʝʩʪʠ ʚʨʩʪʝ ʢʘˀʝˁʘ . 

________________________________________________________________________ 
1 

141.  ʅʘʚʝʩʪʠ  ʚʨʩʪʝ ʦʪʧʫʰʪʘˁʘ : 

 

 

   

1,5 

142.  ʅʘʧʠʩʘʪʠ ʠʟʨʘʟ ʟʘ ʧʨʝʥʦʩʥʠ ʦʜʥʦʩ ʮʠʣʠʥʜʨʠʯʥʦʛ ʟʫʧʯʘʥʠʢʘ. 

______________________________________________________________________ 
2 

143.  ʅʘʧʠʩʘʪʠ ʠʟʨʘʟ ʟʘ ʧʨʝʥʦʩʥʠ ʦʜʥʦʩ ʢʘʠʰʥʠʢʘ. 

_________________________________________________________________ 

 

2 

 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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144.  ʅʘʚʝʩʪʠ ʝʣʝʤʝʥʪʝ ʧʘʨʘ ʥʘ ʩʣʠʮʠ. 
 

 

1. ______________________ 

2. ______________________ 

 

2 

145.  ʅʘʚʝʩʪʠ ʝʣʝʤʝʥʪʝ ʧʘʨʘ ʥʘ ʩʣʠʮʠ 
 

 

1. _______________________________ 

2. _______________________________ 

 

2 

146.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪ ʟʫʙʘʮ ʮʠʣʠʥʜʨʠʯʥʦʛ ʟʫʧʯʘʥʠʢʘ. ʅʘ ʮʨʪʠʮʘʤʘ ʧʦʨʝʜ ʙʨʦʿʝʚʘ ʫʧʠʩʘʪʠ 
ʥʘʟʠʚʝ  ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʧʦʚʨʰʠʥʘ: 
 

 
 

1.   

2.   

3.   

4.   

 
 

4 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

58 

 

147.  ʅʘʚʝʩʪʠ ʥʘʟʠʚʝ ʦʙʝʣʝʞʝʥʠʭ ʜʝʣʦʚʘ ʢʦʪʨˀʘʿʫ˂ʝʛ ʣʝʞʘʿʘ ʥʘ ʩʣʠʮʠ. 
 

 

1. _______________________________________ 

2. _______________________________________ 

3. _______________________________________ 

4. _______________________________________ 
 

4 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̘̉̈̑́̔̎́̓̉ ̉ ̎́̐̉̒́̓̉ ̪̯̏̅̄̏̃́̑́̔̉ ̑̆̈̔̌̓́̓ 
 

148.  ʅʘ ʦʩʥʦʚʫ ʧʦʣʦʞʘʿʘ ʪʦʣʝʨʘʥʮʠʿʩʢʠʭ ʧʦˀʘ, ʠʟʨʘʯʫʥʘʪʠ ʤʘʢʩʠʤʘʣʥʠ ʠ ʤʠʥʠʤʘʣʥʠ ʟʘʟʦʨ. 
 
 
 
 
 
 
 

 

 

 

 

Zmax =_______________________=__________mm 

Zmin =_______________________=__________mm 
ʆʜʛʦʚʦʨ:_________________________________________________________________ 

2 

149.  ʅʘ ʦʩʥʦʚʫ ʧʦʣʦʞʘʿʘ ʪʦʣʝʨʘʥʮʠʿʩʢʠʭ ʧʦˀʘ, ʠʟʨʘʯʫʥʘʪʠ ʤʘʢʩʠʤʘʣʥʠ ʟʘʟʦʨʝ ʠ ʧʨʝʢʣʦʧ. 
 

 

 

 

 

 

 

 

 

Zmax =_______________________=__________mm 

Pmax =_______________________=__________mm 
ʆʜʛʦʚʦʨ:_________________________________________________________________ 

 

2 

 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

59 

 

ˠ ̒̌ ̯̆̅̆̉̍ ̗̈́̅́̉̍́ ̔̑̆̅̉̓ ̉̉  ̐̏̃̆̈́̓̉ ̐ ̪̏̍̏̃̆ ̐̑̆̍́ ̖̈́̓̆̃̔ 
 

150.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʜʘʪʝ ʩʫ ʦʟʥʘʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʨʫʞʥʠʮʘ ʮʠʣʠʥʜʨʠʯʥʠʭ ʟʫʧʯʘʥʠʢʘ, ʘ 
ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʥʘʟʠʚʠ ʪʠʭ ʢʨʫʞʥʠʮʘ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʥʘʟʠʚʘ ʫʧʠʩʘʪʠ ʨʝʜʥʠ ʙʨʦʿ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʟʥʘʢʝ: 
 
 

1. dt  ʦʩʥʦʚʥʘ ʢʨʫʞʥʠʮʘ 
2. db   ʧʦʜʝʦʥʘ ʢʨʫʞʥʠʮʘ 
3. df    ʪʝʤʝʥʘ ʢʨʫʞʥʠʮʘ 
4. d   ʧʦʜʥʦʞʥʘ ʢʨʫʞʥʠʮʘ 

 

2 

151.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʜʘʪʝ ʩʫ ʦʟʥʘʢʝ ʥʘʣʝʛʘˁʘ ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʘʣʝʛʘˁʘ. 
ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʥʘʟʠʚʘ ʫʧʠʩʘʪʠ ʨʝʜʥʠ ʙʨʦʿ ʦʟʥʘʢʝ ʢʦʤʝ ʦʥʘ ʦʜʛʦʚʘʨʘ ʠʣʠ X ʫʢʦʣʠʢʦ 
ʥʠʿʝ ʧʦʥʫʹʝʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʦʟʥʘʢʘ: 
                                                           

 

1. Å80h8D8 
 

 ʫ ʩʠʩʪʝʤʫ ʟʘʿʝʜʥʠʯʢʝ ʨʫʧʝ ʣʘʙʘʚʦ
 ʥʘʣʝʛʘˁʝ  

 ʫ ʩʠʩʪʝʤʫ ʟʘʿʝʜʥʠʯʢʝ ʦʩʦʚʠʥʝ ʣʘʙʘʚʦ ʥʘʣʝʛʘˁʝ  

2. Å90H8u6 

 ʫ ʩʠʩʪʝʤʫ ʟʘʿʝʜʥʠʯʢʝ ʦʩʦʚʠʥʝ ʯʚʨʩʪʦ ʥʘʣʝʛʘ ʝˁ  

 ʫ ʩʠʩʪʝʤʫ ʟʘʿʝʜʥʠʯʢʝ ʨʫʧʝ ʯʚʨʩʪʦ ʥʘʣʝʛʘˁʝ  

2 

152.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʥʘʮʨʪʘʥʠ ʨʘʟʣʠʯʠʪʠ ʥʘʯʠʥʠ ʦʩʠʛʫʨʘˁʘ ʥʘʚʨʪʢʝ ʦʜ ʦʜʚʨʪʘˁʘ. ʅʘ 
ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʠʩʧʠʩʘʥʠ ʩʫ ʥʘʯʠʥʠ ʨʘʟʣʠʯʠʪʠʭ ʦʩʠʛʫʨʘˁʘ. ʅʘ ʮʨʪʠʮʠ ʠʩʧʨʝʜ ʥʘʯʠʥʘ 
ʦʩʠʛʫʨʘˁʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʩʢʠʮʝ.  
 

1.   ʆʩʠʛʫʨʘˁʝ ʥʘʚʨʪʢʝ ʨʘʩʮʝʧʢʦʤ 

2.  
 

ʆʩʠʛʫʨʘˁʝ ʥʘʚʨʪʢʝ ʝʣʘʩʪʠʯʥʠʤ 
ʧʦʜʤʝʪʘʯʝʤ 

3.   ʆʩʠʛʫʨʘˁʝ ʥʘʚʨʪʢʝ ʯʠʚʠʿʦʤ 

4.   ʆʩʠʛʫʨʘˁʝ ʥʘʚʨʪʢʝ ʜʨʫʛʦʤ ʥʘʚʨʪʢʦʤ 

 
 

2 
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153.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʜʘʪʝ ʦʟʥʘʢʝ ʦʩʥʦʚʥʠʭ ʢʠʥʝʤʘʪʩʢʠʭ ʚʝʣʠʯʠʥʘ ʟʫʧʯʘʥʠʢʘ, ʘ ʥʘ ʜʝʩʥʦʿ 
ʟʥʘʯʝˁʘ ʪʠʭ ʦʟʥʘʢʘ. ʅʘ ʣʠʥʠʿ ʠʩʧʨʝʜ ʟʥʘʯʝˁʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʠʩʧʨʝʜ ʦʟʥʘʢʝ, ʠʣʠ X 
ʫʢʦʣʠʢʦ ʥʠʿʝ ʧʦʥʫʹʝʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʦʟʥʘʢʘ: 
 

1. ʍ min                                   

 ʤʦʜʫʣ ʩʧʨʝʛʥʫʪʠʭ ʟʫʧʯʘʥʠʢʘ 

 ʫʛʘʦ 
 ʥʘʛʠʙʘ ʙʦʯʥʝ ʣʠʥʠʿʝ                                                           
ʟʫʙʘʮʘ ʟʘ ʧʨʘʚʝ ʟʫʧʮʝ   

2. Ŭ0= Ŭn                                

 ʧʦʤʝʨʘˁʝ ʧʨʦʬʠʣʘ ʦʩʥʦʚʥʝ                                                                    
ʟʫʧʯʘʩʪʝ ʣʝʪʚʝ  

 ʫʛʘʦ ʥʘʛʠʙʘ ʧʨʦʬʠʣʘ ʦʩʥʦʚʥʝ                             
ʟʫʧʯʘʩʪʝ ʣʝʪʚʝ ʟʘ ʧʨʘʚʝ ʟʫʧʮʝ 

3.  ɓ0                                                         

 ʫʛʘʦ ʥʘʛʠʙʘ ʙʦʯʥʝ ʣʠʥʠʿʝ ʟʫʙʘʮʘ                                                                
ʟʘ ʢʦʩʝ ʟʫʧʮʝ 

 ʫʛʘʦ ʥʘʛʠʙʘ ʧʨʦʬʠʣʘ ʦʩʥʦʚʥʝ                                                                 
ʟʫʧʯʘʩʪʝ ʣʝʪʚʝ ʟʘ ʢʦʩʝ ʟʫʧʮʝ  

 

3 

154.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʜʘʪʠ ʢʨʠʪʝʨʠʿʫʤʠ ʟʘ ʛʨʫʧʠʩʘˁʝ ʨʫʢʘʚʘʮʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʚʨʩʪʝ 
ʨʫʢʘʚʘʮʘ. ʅʘ ʣʠʥʠʿ ʠʩʧʨʝʜ ʚʨʩʪʝ ʨʫʢʘʚʮʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ. 
 

 

  
ʨʘʜʠʿaʣʥʝ, 

1.  ʧʨʘʚʮʫ ʜʝʣʦʚʘˁʘ ʩʠʣʝ                            ʫʥʫʪʨʘʰˁʝ 

 
 

ʩʧʦˀʘʰˁʝ 

2. ʧʦʣʦʞʘʿʫ ʥʘ 
 ʚʨʘʪʠʣʫ   
 

ʮʠʣʠʥʜʨʠʯʥʠ 

  ʘʢʩʠʿʘʣʥʝ, 

3. ʦʙʣʠʢʫ  ʣʦʧaʪʘʩʪʠ ʢʦʥʫʩʥʠ, 

  
ʨʘʜʠʘʢʩʠʿʘʣʥʝ 

 

3,5 

155.  ʅʘ ʣʝʚʦʿ ʩʪʘʨʘʥʠ ʩʫ ʥʘʚʝʜʝʥʝ ʛʨʫʧʝ ʦʩʥʦʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʠʯʢʠʭ ʤʘʪʝʨʠʿʘʣʘ, ʘ 
ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʦʩʦʙʠʥʝ ʤʘʪʝʨʠʿʘʣʘ. ʅʘ ʣʠʥʠʿʫ ʠʩʧʨʝʜ ʦʩʦʙʠʥʘ ʤʘʪʝʨʠʿʘʣʘ ʫʧʠʩʘʪʠ 
ʙʨʦʿ ʛʨʫʧʝ ʦʩʥʦʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʠʯʢʠʭ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʦʿ ʧʨʠʧʘʜʘʿʫ. 
 

  ʪʚʨʜʦ˂ʘ 

  ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ 

1. ʭʝʤʠʿʩʢʝ  ʪʦʧʣʦʪʥʘ ʧʨʦʚʦʜˀʠʚʦʩʪ 

2. ʬʠʟʠʯʢʝ  ʛʫʩʪʠʥʘ 

3. ʤʝʭʘʥʠʯʢʝ  ʞʠʣʘʚʦʩʪ 

4. ʪʝʭʥʦʣʦʰʢʝ  ʣʠʚʢʦʩʪ 

  ʪʝʨʤʠʯʢʘ ʦʙʨʘʜʠʚʦʩʪ 

  ʤʘʛʥʝʪʠʯʥʦʩʪ 
 

4 
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ˢ˕ˑ˝ˍˠ˘˕ˤ˗˒ ˕ ˜˚˒ˠ˙ˍ˟˞˗˒ ˗˛˙˜˛˚˒˚˟˒ 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓ ̉̂ ̪̑̏ ̉̒̐̑̆̅ ̓̑́̇̆̎̏̄ ̏ ̅̄̏̃̏̑́ 
 

156.  ʂʘʜʘ ʩʫ ʩʧʦʿʝʥʠ ʩʫʜʦʚʠ ʠʩʧʫˁʝʥʠ ʠʩʪʦʤ ʪʝʯʥʦʰ˂ʫ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʦʙʣʠʢ ʠ ʚʝʣʠʯʠʥʫ 
ʩʫʜʦʚʘ, ʪʝʯʥʦʩʪ ʫ ˁʠʤʘ ʿʝ: 
 

1. ʥʘ ʠʩʪʦʤ ʥʠʚʦʫ 

2. ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ ʙʝʟ ʥʝʢʦʛ ʧʨʘʚʠʣʘ 

3. ʫ ʧʨʚʦʤ ʩʫʜʫ ʿʝ ʪʝʯʥʦʩʪ ʥʘ ʥʘʿʚʠʰʝʤ ʥʠʚʦʫ,ʘ ʫ ʟʘʜˁʝʤ ʥʘ ʥʘʿʥʠʞʝʤ 

1 

157.  ʈʘʟʚʦʜʥʠʮʠ ʩʫ ʢʦʤʧʦʥʝʥʪʝ ʭʠʜʨʘʫʣʠʯʢʦʛ ʩʠʩʪʝʤʘ ʢʦʿʝ: 

1. ʜʦʟʚʦˀʘʚʘʿʫ ʩʣʦʙʦʜʥʦ ʧʨʦʪʠʮʘˁʝ  ʨʘʜʥʦʛ ʬʣʫʠʜʘ ʫ ʿʝʜʥʦʤ ʩʤʝʨʫ, ʘʣʠ ʩʝ ʫ 

ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ ʩʪʨʫʿʘ ʨʘʜʥʦʛ ʬʣʫʠʜʘ ʧʨʠʛʫʰʫʿʝ 

2. ʩʣʫʞʝ ʟʘ ʫʩʤʝʨʘʚʘˁʝ ʨʘʜʥʦʛ ʬʣʫʠʜʘ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʠʟʚʨʰʥʝ ʦʨʛʘʥʝ ʠ 

ʦʙʝʟʙʝʹʫʿʫ ˁʠʭʦʚʦ  ʧʦʚʨʘʪʥʦ ʢʨʝʪʘˁʝ 

3. ʩʝ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʟʘ ʧʦʜʝʰʘʚʘˁʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʪʠʩʢʘ ʠ ʧʨʦʪʦʢʘ ʨʘʜʥʦʛ ʬʣʫʠʜʘ 

1 

158.  ʇʨʠʪʠʩʘʢ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʫ ʠʥʜʫʩʪʨʠʿʩʢʦʿ ʧʥʝʫʤʘʪʠʮʠ ʠʟʥʦʩʠ: 
 

1. ʜʦ 10 bara 

2. ʦʜ 10 ʜʦ 20 bara 

3. ʦʜ 20 ʜʦ 50 bara 

4. ʧʨʝʢʦ 50 ʙʘʨʘ 

1 

159.  ʉʪʝʧʝʥ ʠʩʢʦʨʠʰ˂ʝˁʘ ʧʫʤʧʠ ɖ ʠʟʥʦʩʠ: 
 

1. ɖ > 1 

2. ɖ = 1 

3. ɖ < 1 

1 
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160.  ɺʠʩʢʦʟʥʦʩʪ ʪʝʯʥʦʩʪʠ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ : 

1. ʨʘʟʣʠʯʠʪʘ ʛʫʩʪʠʥʘ ʪʝʯʥʦʩʪʠ; 

2. ʩʚʦʿʩʪʚʦ ʪʝʯʥʦʩʪʠ ʜʘ ʩʝ ʧʦʜʠʞʝ ʠʟʥʘʜ ʥʦʨʤʘʣʥʦʛ ʥʠʚʦʘ ʫ ʮʝʚʠʤʘ ʤʘʣʦʛ 

ʧʨʝʯʥʠʢʘ, ʦʙʨʘʟʫʿʫ˂ʠ ʫʜʫʙˀʝˁʝ, ʠʣʠ ʜʘ ʩʝ ʩʧʫʰʪʘ ʠʩʧʦʜ ʥʦʨʤʘʣʥʦʛ ʥʠʚʦʘ, 

ʦʙʨʘʟʫʿʫ˂ʠ  ʧʨʠ ʪʦʤ ʠʩʧʫʧʯʝˁʝ; 

3. ʦʪʧʦʨ  ʢʨʝʪʘˁʫ ʪʝʯʥʦʩʪʠ ʟʙʦʛ ʤʝʹʫʩʦʙʥʦʛ ʪʨʝˁʘ ʜʝʣʠ˂ʘ ʪʝʯʥʦʩʪʠ, ʢʘʦ ʠ ʪʨʝˁʘ 

ʠʟʤʝʹʫ ʜʝʣʠ˂ʘ ʪʝʯʥʦʩʪʠ ʠ ʟʠʜʦʚʘ ʫ ʢʦʤʝ ʩʝ ʪʘ ʪʝʯʥʦʩʪ ʥʘʣʘʟʠ; 

4. ʩʚʦʿʩʪʚʦ ʪʝʯʥʦʩʪʠ ʜʘ ʤʝˁʘ ʩʚʦʿʫ ʟʘʧʨʝʤʠʥʩʢʫ ʤʘʩʫ ʧʨʠ ʧʨʦʤʝʥʠ ʧʨʠʪʠʩʢʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʝ. 

1 

161.  ʍʠʜʨʦʩʪʘʪʠʯʢʠ ʧʨʠʪʠʩʘʢ ʫ ʥʝʢʦʿ ʪʘʯʢʠ ʪʝʯʥʦʩʪʠ ʿʝʜʥʘʢ ʿʝ: 
 

1. p= ɟgh 
2. p= ɟgv 
3. p= ɟah 

1 

162.  ʋʥʠʚʝʨʟʘʣʥʘ ʛʘʩʥʘ ʢʦʥʩʪʘʥʪʘ  Ru  ʢʦʿʘ ʚʘʞʠ ʟʘ ʩʚʝ ʛʘʩʦʚʝ ʠʟʥʦʩʠ: 
 

1.  Ru = 22,4 
kmolK

m3

 

2.  Ru = 8314 
kmolK

J
 

3.  Ru =287 
kgK

J
 

 

1 

163.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʦʩʥʦʚʥʘ ʧʨʦʤʝʥʘ ʩʪʘˁʘ ʛʘʩʘ: 
 

1. ʀʟʦʪʝʨʤʩʢʘ  
2. ɸʜʠʿʘʙʘʪʩʢʘ  
3. ʀʟʦʭʦʨʩʢʘ  
4. ʀʟʦʙʘʨʩʢʘ  
5. ʇʦʣʠʪʨʦʧʩʢʘ  

 
 

 

1 

164.  ɻʫʩʪʠʥʘ, ʩʧʝʮʠʬʠʯʥʘ ʤʘʩʘ ʠʣʠ ʟʘʧʨʝʤʠʥʩʢʘ ʤʘʩʘ ʿʝ: 
 

1. ʟʘʧʨʝʤʠʥʘ ʧʦ ʿʝʜʠʥʠʮʠ ʤʘʩʝ 
2. ʤʘʩʘ ʧʦ ʿʝʜʠʥʠʮʠ ʟʘʧʨʝʤʠʥʝ 
3. ʤʘʩʘ ʧʦ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ 

1 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

63 

 

165.  ɱʝʜʥʘʯʠʥʘ ʩʪʘˁʘ  ʟʘ 1 ʢʛ ʚʘʟʜʫʭʘ ʠʤʘ ʦʙʣʠʢ: 
 

1. RTpv=  

2. mRTpv=  

3. 
M

RT
pvm =  

 

1 

166.  ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʠʟʥʘʜ ʩʠʤʙʦʣʘ ʢʦʤʧʦʥʝʥʪʝ ʢʦʿʘ ʦʙʝʟʙʝʹʫʿʝ ʟʘʫˀʘʥ ʨʘʜʥʠ ʚʘʟʜʫʭ ʫ 
ʧʥʝʫʤʘʪʩʢʦʤ ʩʠʩʪʝʤʫ. 

1. 2. 3. 4. 5 

 
 

 
  

 
1 

167.  ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʧʦʨʝʜ ʩʠʤʙʦʣʘ ʚʝʥʪʠʣʘ ʢʦʿʠ ʪʨʝʙʘ ʫʛʨʘʜʠʪʠ ʫ ʧʥʝʫʤʘʪʩʢʠ ʩʠʩʪʝʤ ʪʘʢʦ 
ʜʘ ʩʝ ʧʦʢʨʝʪʘˁʝ ʮʠʣʠʥʜʨʘ ʦʙʘʚˀʘ ʩʠʛʥʘʣʦʤ ʦʜ ʙʠʣʦ ʢʦʿʘ ʜʚʘ ʪʘʩʪʝʨʘ. 
 

1. 2. 3. 4. 5. 

     
 

1 

168.  ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʧʦʨʝʜ ʩʠʤʙʦʣʘ ʢʦʤʙʠʥʦʚʘʥʦʛ ʚʝʥʪʠʣʘ ʢʦʿʠ ʪʨʝʙʘ ʫʛʨʘʜʠʪʠ ʫ 
ʧʥʝʫʤʘʪʩʢʠ ʩʠʩʪʝʤ ʫ ʢʦʿʝʤ ʢʣʠʧˁʘʯʘ ʮʠʣʠʥʜʨʘ ʧʦʯʠˁʝ ʜʘ ʩʝ ʠʟʚʣʘʯʠ ʧʦ ʠʩʪʝʢʫ ʥʝʢʦʛ 
ʚʨʝʤʝʥʩʢʦʛ ʠʥʪʝʨʚʘʣʘ ʦʜ ʘʢʪʠʚʠʨʘˁʘ ʩʪʘʨʪʥʦʛ ʧʨʝʢʠʜʘʯʘ. 
 

1. 2. 
 . 4. 5. 
     

 
 

  
  

1 

169.  ɿʘ ʫʧʨʘʚˀʘˁʝ ʿʝʜʥʦʩʤʝʨʥʠʤ ʮʠʣʠʥʜʨʦʤ ʧʦʛʦʜʘʥ ʿʝ ʨʘʟʚʦʜʥʠʢ: 

 

1. 2/2 
2. 3/2 
3. 4/2 
4. 5/2 
5. 3/3 

1 
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170.  ɺʝʥʪʠʣ ʩʘ ʦʙʦʩʪʨʘʥʠʤ ʧʨʠʪʠʩʢʦʤ ʦʟʥʘʯʘʚʘ ʩʝ ʠ ʢʘʦ:  

 

1. ĂILIñ ʚʝʥʪʠʣ 

2. ĂIñ ʚʝʥʪʠʣ 

3. ĂNOTñ ʚʝʥʪʠʣ 

1 
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171.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʧʥʝʫʤʘʪʩʢʘ ʢʦʤʧʦʥʝʥʪʘ: 
 

1. ʉʠʛʫʨʥʦʩʥʠ ʚʝʥʪʠʣ ʨʝʛʫʣʘʮʠʿʝ ʧʨʠʪʠʩʢʘ ʩʘ ʧʦʩʨʝʜʥʠʤ ʘʢʪʠʚʠʨʘˁʝʤ 

2. ʇʨʠʧʨʝʤʥʘ ʛʨʫʧʘ ʟʘ ʭʠʜʨʘʫʣʠʯʥʠ ʘʢʫʤʫʣʘʪʦʨ 

3. ɺʝʥʪʠʣ ʢʦʥʪʨʦʣʝ ʧʨʠʪʠʩʢʘ 

4. ʇʨʠʪʠʩʥʠ ʩʝʢʚʝʥʮʝʨ 

 

 

 

1 

172.  ʅʘ ʧʨʠʢʘʟʘʥʦʿ ʩʣʠʮʠ ʭʠʜʨʘʫʣʠʯʥʠ ʬʣʫʠʜ ʪʝʯʝ ʠʟ ʣʝʚʦʛ ʨʝʟʝʨʚʦʘʨʘ ʫ ʜʝʩʥʠ ʨʝʟʝʨʚʦʘʨ. 
ʀʥʪʝʟʠʪʝʪ ʙʨʟʠʥʝ ʩʪʨʫʿʘˁʘ ʭʠʜʨʘʫʣʠʯʥʦʛ ʬʣʫʠʜʘ ʫ ʧʦʧʨʝʯʥʦʤ ʧʨʝʩʝʢʫ ɸ2 ʿʝ: 

 
1. ʤʘˁʠ 

2. ʚʝ˂ʠ 

3. ʿʝʜʥʘʢ 

 
ʫ ʦʜʥʦʩʫ ʥʘ ʠʥʪʝʟʠʪʝʪ ʙʨʟʠʥʝ ʩʪʨʫʿʘˁʘ ʭʠʜʨʘʫʣʠʯʥʦʛ ʬʣʫʠʜʘ ʫ ʧʦʧʨʝʯʥʦʤ ʧʨʝʩʝʢʫ ɸ1. 
 

 
 

1 

  

2
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173.  ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʠʩʧʨʝʜ ʪʨʘʞʝʥʦʛ ʦʜʛʦʚʦʨʘ. 

  
ɱʝʜʥʘʯʠʥʘ ʢʦʥʪʠʥʫʠʪʝʪʘ ʿʝ ʿʝʜʥʘ ʦʜ ʦʩʥʦʚʥʠʭ ʿʝʜʥʘʯʠʥʘ ʫ ʭʠʜʨʘʫʣʠʮʠ, ʢʦʿʘ ʠʩʢʘʟʫʿʝ ʜʘ ʿʝ 
ʙʨʟʠʥʘ ʧʨʦʪʠʮʘˁʘ ʪʝʯʥʦʩʪʠ ʢʨʦʟ ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʧʨʝʩʝʢʘ ʫ ʮʝʚʠ ʦʙʨʥʫʪʦ ʩʨʘʟʤʝʨʥʘ  
ʧʦʚʨʰʠʥʘʤʘ ʧʨʝʩʝʢʘ. ʀʟʚʝʜʝʥʘ ʿʝʜʥʘʯʠʥʘ ʠʤʘ ʦʙʣʠʢ: 

1. 

2

1

2

1

ɸ

ɸ
=

J

J
 

2. 

1

2

2

1

ɸ

ɸ
=

J

J
 

3. 

2

1

2

1

ɸ

ɸ

D

D
=  

2 

174.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʚʝʥʪʠʣ ʟʘ ʦʛʨʘʥʠʯʘʚʘˁʝ ʧʨʠʪʠʩʢʘ ʩʘ ʜʠʨʝʢʪʥʠʤ ʜʝʿʩʪʚʦʤ, ʩʘ 
ʢʫʛʣʠʮʦʤ. ɼʘ ʙʠ ʩʝ ʢʫʛʣʠʮʘ ʚʝʥʪʠʣʘ ʧʦʤʝʨʠʣʘ ʠʟ ʩʚʦʛ ʩʝʜʠʰʪʘ ʠ ʦʩʪʚʘʨʠʣʘ  ʚʝʟʘ  
ʠʟʤʝʹʫ ʫʣʘʟʥʦʛ ʠ ʠʟʣʘʟʥʦʛ ʧʦʨʪʘ ʚʝʥʪʠʣʘ, ʚʨʝʜʥʦʩʪ ʩʠʣʝ P ʫ ʦʜʥʦʩʫ ʥʘ ʩʠʣʫ ʦʧʨʫʛʝ F 
ʪʨʝʙʘ ʜʘ ʙʫʜʝ: 
 

 

 

1. P > F 

2. P = F 

3. P < F 

 

2 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓ ̉̂ ̪̑̏̆̃̆ ̉ ̒̐̑̆̅ ̖̓̑́̇̆̎̉ ̏ ̅̄̏̃̏̑́ 
 

175.  ʋʢʦʣʠʢʦ ʿʝ ʛʘʩ ʨʘʜʥʠ ʬʣʫʠʜ, ʢʦʿʝ ʢʦʤʧʦʥʝʥʪʝ ʥʝ ʧʨʠʧʘʜʘʿʫ ʩʣʝʜʝ˂ʦʿ ʛʨʫʧʠ ʢʦʤʧʦʥʝʥʘʪʘ: 
 

1. ʢʦʤʧʨʝʩʦʨʩʢʘ ʩʪʘʥʠʮʘ, 

2. ʧʫʤʧʘ, 

3. ʧʨʠʧʨʝʤʥʘ ʛʨʫʧʘ ʟʘ ʚʘʟʜʫʭ, 

4. ʢʦʤʧʦʥʝʥʪʝ ʟʘ ʫʧʨʘʚˀʘˁʝ, 

5. ʭʠʜʨʘʫʣʠʯʢʠ ʘʢʫʤʫʣʘʪʦʨ, 

6. ʚʝʟʠʚʥʝ ʢʦʤʧʦʥʝʥʪʝ, 

7. ʠʟʚʨʰʥʝ ʢʦʤʧʦʥʝʥʪʝ. 

2 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

67 

 

176.  ɽʣʝʤʝʥʪʠ ʟʘ ʫʧʨʘʚˀʘˁʝ, ʨʘʟʚʦʜʥʠʮʠ ʠ ʚʝʥʪʠʣʠ, ʫʧʨʘʚˀʘʿʫ ʨʘʜʦʤ ʩʠʩʪʝʤʘ 
ʧʦʜʝʰʘʚʘʿʫ˂ʠ:  
 

1. ʧʨʠʪʠʩʘʢ 

2. ʛʫʩʪʠʥʫ 

3. ʧʨʦʪʦʢ 

4. ʪʝʤʧʝʨʘʪʫʨʫ 

2 

177.  ɿʘ ʫʧʨʘʚˀʘˁʝ ʜʚʦʩʤʝʨʥʠʤ ʮʠʣʠʥʜʨʦʤ ʧʦʛʦʜʥʠ ʩʫ ʨʘʟʚʦʜʥʠʮʠ: 

 
1. 4/2 

2. 3/2 

3. 2/2 

4. 3/3 

5. 5/2 

2 

178.  ɺʝʟʠʚʥʠ ʝʣʝʤʝʥʪʠ ʧʥʝʫʤʘʪʩʢʠʭ ʠ ʭʠʜʨʘʫʣʠʯʥʠʭ ʩʠʩʪʝʤʘ ʩʫ: 
 

1. ʘʢʫʤʫʣʘʪʦʨʠ 

2. ʮʨʝʚʦʚʦʜʠ 

3. ʤʘʥʦʤʝʪʨʠ 

4. ʧʨʦʪʦʢʦʤʝʨʠ 

5. ʮʝʚʦʚʦʜʠ 

6. ʧʨʠʢˀʫʯʮʠ 

3 

 

ˑ̏̐̔̎̉̓ ̉̒ ̯̌̆̅̆̆ ̘̗̑̆̆̎̉̆ ̉ ̓́̂̆̌̆ 
 

179.  ʆʥʦ ʰʪʦ ʿʝ ʪʝʯʥʦʩʪ ʟʘ ʭʠʜʨʘʫʣʠʢʫ, ʪʦ ʿʝ _________ ʟʘ ʧʥʝʫʤʘʪʠʢʫ. 1 

180.  ʀʟʚʦʨʥʘ ʢʦʤʧʦʥʝʥʪʘ ʫ ʭʠʜʨʘʫʣʠʯʢʦʤ ʩʠʩʪʝʤʫ ʿʝ ________________________ ,ʘ ʠʟʚʦʨʥʘ 

ʢʦʤʧʦʥʝʥʪʘ ʫ ʧʥʝʫʤʘʪʩʢʦʤ ʩʠʩʪʝʤʫ ʿʝ ______________________. 
1 

181.  ʇʨʠ ʢʨʝʪʘˁʫ ʨʝʘʣʥʝ ʪʝʯʥʦʩʪʠ ʜʦʣʣʘʟʠ ʜʦ _______________ ʧʨʠʪʠʩʢʘ,ʿʝʨ ʩʝ ʜʝʦ 

ʝʥʝʨʛʠʿʝ ʩʪʨʫʿʝ ʪʨʦʰʠ ʥʘ ʩʘʚʣʘʹʠʚʘˁʝ ʭʠʜʨʘʫʣʠʯʢʠʭ _____________________. 
1 

182.  ʋ ʝʥʝʨʛʝʪʩʢʦʤ ʩʤʠʩʣʫ ɹʝʨʥʫʣʠʿʝʚʘ ʿʝʜʥʘʯʠʥʘ ʧʨʝʜʩʪʘʚˀʘ ʟʘʢʦʥ ʦ ʦʜʨʞʘˁʫ 

ʩʧʝʮʠʬʠʯʥʝ __________________________________________________________. 
1 

183.  ʉʪʠʰˀʠʚʦʩʪ ʿʝ ʦʩʦʙʠʥʘ ʪʝʯʥʦʩʪʠ ʜʘ ʤʝˁʘʿʫ ʩʚʦʿʫ ______________________ ʧʨʠ 

ʧʨʦʤʝʥʠ  ___________________________. 1 
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184.  ʂʘʦ ʛʣʘʚʥʫ ʫʧʨʘʚˀʘʯʢʫ ʢʦʤʧʦʥʝʥʪʫ, ʫ ʭʠʜʨʘʫʣʠʯʥʠ ʩʠʩʪʝʤ ʧʦʪʨʝʙʥʦ ʿʝ ʫʛʨʘʜʠʪʠ 

______________________________ ʢʦʿʠ ˂ʝ ʦʙʝʟʙʝʜʠʪʠ ʫʚʣʘʯʝˁʝ, ʠʟʚʣʘʯʝˁʝ, ʠ 

ʟʘʜʨʞʘʚʘˁʝ ʜʚʦʨʘʜʥʦʛ ʮʠʣʠʥʜʨʘ ʫ ʞʝˀʝʥʦʤ ʧʦʣʦʞʘʿʫ.  

1 

185.  ʋ ʭʠʜʨʘʫʣʠʯʥʠ ʩʠʩʪʝʤ ʢʦʿʠ ʠʟʚʦʜʠ ʦʧʝʨʘʮʠʿʫ ʧʨʝʩʦʚʘˁʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʫʛʨʘʜʠʪʠ 

__________________________________, ʢʦʿʠ ˂ʝ ʦʙʝʟʙʝʜʠʪʠ ʜʘ ʩʝ ʧʨʝʩʦʚʘˁʝ ʠʟʚʦʜʠ 

ʧʦʜ ʞʝˀʝʥʦʤ ʚʨʝʜʥʦʰ˂ʫ ʧʨʠʪʠʩʢʘ, ʢʘʦ ʠ ʜʘ ʪʘʿ ʧʨʠʪʠʩʘʢ ʙʫʜʝ ʧʦʜʝʩʠʚ. 

1 

186.  ʋ ʭʠʜʨʘʫʣʠʯʥʠ ʩʠʩʪʝʤ ʦʪʚʘʨʘˁʘ ʚʨʘʪʘ ʢʦʤʦʨʝ ʟʘ ʟʘʤʨʟʘʚʘˁʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʫʛʨʘʜʠʪʠ 

______________________________, ʢʦʿʠ ˂ʝ ʦʙʝʟʙʝʜʠʪʠ ʜʦʜʘʪʥʠ ʠʟʚʦʨ ʝʥʝʨʛʠʿʝ ʢʦʿʠʤ ˂ʝ 

ʩʝ ʚʨʘʪʘ ʦʪʚʦʨʠʪʠ ʠʣʠ ʟʘʪʚʦʨʠʪʠ ʧʦ ʧʦʪʨʝʙʠ, ʫ ʩʣʫʯʘʿʫ ʥʝʩʪʘʥʢʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

1 

187.  ɺʣʘʞʘʥ ʚʘʟʜʫʭ ʿʝ ʤʝʰʘʚʠʥʘ ʩʫʚʦʛ ʚʘʟʜʫʭʘ ʠ ________________________________. 1 

188.  ɿʘʜʘʪʘʢ ʧʫʤʧʝ ʿʝ ʜʘ ʠʟʚʨʰʠ ʪʨʘʥʩʬʦʨʤʘʮʠʿʫ ʤʝʭʘʥʠʯʢʝ ʝʥʝʨʛʠʿʝ ʜʦʙʠʿʝʥʝ ʦʜ ʤʦʪʦʨʘ, 

ʪʘʢʦ ʰʪʦ ˂ʝ ʿʝ ʧʨʝʪʚʦʨʠʪʠ ʫ ___________________________ʝʥʝʨʛʠʿʫ. 
1 

189.  ʍʠʜʨʘʫʣʠʯʢʠ ʫʜʘʨ ʧʨʝʜʩʪʘʚˀʘ ʥʘʠʟʤʝʥʠʯʥʦ ʧʦʚʝ˂ʘˁʝ ʠ ʩʤʘˁʝˁʝ ʧʨʠʪʠʩʢʘ ʫ ʮʝʚʠʤʘ 

ʟʙʦʛ ʧʨʦʤʝʥʝ ________________________________. 
1 

190.  ʋ ʭʠʜʨʘʫʣʠʯʥʠ ʩʠʩʪʝʤ ʜʠʟʘʣʠʮʝ ʢʦʿʘ ʩʝ ʧʦʛʦʥʠ ʭʠʜʨʘʫʣʠʯʥʠʤ ʮʠʣʠʥʜʨʦʤ, ʧʦʪʨʝʙʥʦ ʿʝ 

ʫʛʨʘʜʠʪʠ ʙʣʦʢʠʨʘʿʫ˂ʠ ___________________________, ʢʦʿʠ ˂ʝ ʦʙʝʟʙʝʜʠʪʠ ʜʨʞʘˁʝ 

ʪʝʨʝʪʘ ʫ ʞʝˀʝʥʦʤ ʧʦʣʦʞʘʿʫ, ʢʘʦ ʠ ʦʩʠʛʫʨʘʪʠ ʜʘ ʮʠʣʠʥʜʘʨ ʫʩʣʝʜ ʜʝʿʩʪʚʘ ʧʦʚʨʘʪʥʝ ʩʠʣʝ 

ʥʝ çʩʢʣʠʟʥʝè ʥʘʟʘʜ.  

1 

191.  ʊʝʣʘ ʢʦʿʘ ʠʤʘʿʫ ʠʩʪʝ ʦʩʦʙʠʥʝ ʫ ʩʚʠʤ ʧʨʘʚʮʠʤʘ, ʥʘʟʠʚʘʿʫ ʩʝ __________________ ʪʝʣʘ.  1 

192.  ʊʝʣʘ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ ʠʩʪʘ ʫ ʩʚʠʤ ʪʘʯʢʘʤʘ ʟʘʧʨʝʤʠʥʝ, ʥʘʟʠʚʘʿʫ ʩʝ __________________ 

ʪʝʣʘ.  
1 

193.  ɹʨʟʠʥʘ ʧʨʠ ʢʦʿʦʿ ʣʘʤʠʥʘʨʥʦ ʩʪʨʫʿʘˁʝ ʧʨʝʣʘʟʠ ʫ ʪʫʨʙʫʣʝʥʪʥʦ ʥʘʟʠʚʘ ʩʝ 

___________________ ʙʨʟʠʥʘ ʩʪʨʫʿʘˁʘ. 
1 

194.  ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʫ ʨʝʯʝʥʠʮʫ. 

 

ɻʨʘʥʠʯʥʠʢ ʩʘ ʪʦʯʢʠ˂ʝʤ, 3/2, ʩʘ ʩʠʤʙʦʣʦʤ ʜʘʪʠʤ ʥʘ ʩʣʠʮʠ,  ʫ ʩʚʦʤ ʧʦʯʝʪʥʦʤ ʧʦʣʦʞʘʿʫ, ʫ 

ʩʤʠʩʣʫ ʦʪʚʦʨʝʥʦʩʪʠ ʿʝ ________________, ʘ ʫ ʩʤʠʩʣʫ 

ʘʢʪʠʚʘʮʠʿʝ ʿʝ _________________. 

 

 

 

 

 

 

1 
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195.  ʇʨʠʣʠʢʦʤ ʦʜʘʙʠʨʘˁʘ ʭʠʜʨʘʫʣʠʯʥʦʛ ʮʠʣʠʥʜʨʘ ʟʘ ʢʦʥʢʨʝʪʘʥ ʭʠʜʨʘʫʣʠʯʥʠ ʩʠʩʪʝʤ, ʚʨʰʠ 

ʩʝ ʠʩʧʠʪʠʚʘˁʝ ʥʘ ʤʘʢʩʠʤʘʣʥʫ ʜʦʟʚʦˀʝʥʫ ʩʠʣʫ    ____________________. 
1 

196.  ɺʠʩʢʦʟʥʦʩʪ ʠʣʠ ʫʥʫʪʨʘʰˁʝ ʪʨʝˁʝ ʪʝʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚˀʘ _____________ʪʝʯʥʦʩʪʠ. 1 

197.  ʅʘ ʧʨʘʟʥʦʤ ʧʦˀʫ ʫʧʠʩʘʪʠ ʪʘʯʘʥ ʥʘʟʠʚ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʢʘʟʘʥʝ ʥʘ ʩʣʠʮʠ.  

 

 

 

 

 

 

 

       

 

 

_______________________  

 

1 

198.  ʋʧʠʩʘʪʠ ʪʘʯʘʥ ʥʘʟʠʚ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʢʘʟʘʥʝ ʥʘ ʩʣʠʮʠ: 

 

 

                  

 

 

 

 

________________________________ 

 

1 

199.  ʋʧʠʩʘʪʠ ʪʘʯʘʥ ʥʘʟʠʚ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʢʘʟʘʥʝ ʥʘ ʩʣʠʮʠ: 

 

 

       

                                                  

 

 

 __________________________ 

 

1 

200.  
Jeʜʥʘʯʠʥʘ []Paghp ,r=  ʜʝʬʠʥʠʰʝ____________________ ʧʨʠʪʠʩʘʢ ʫ ʥʝʢʦʿ ʪʘʯʢʠ 

ʪʝʯʥʦʩʪʠ. 

 

1 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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201.  ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʫ ʨʝʯʝʥʠʮʫ: 

 

                     

ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ   ________________________________________. 

1 

202.  ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʫ ʨʝʯʝʥʠʮʫ: 

                       

ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ  _____________________________.    

1 

203.  ʅʘ ʣʠʥʠʿʫ ʫʧʠʩʘʪʠ ʪʘʯʘʥ ʥʘʟʠʚ ʧʫʤʧʝ ʧʨʠʢʘʟʘʥʝ ʥʘ ʩʣʠʮʠ.  

 

 

 

 

 

 

 

 

 

 

 

ʆʜʛʦʚʦʨ:_____________________________________________ 
 

1 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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204.  

 

       

ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ________________________ ʚʝʥʪʠʣ. 

 

1 

205.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ  ʩʠʤʙʦʣ ʿʝʜʥʝ ʧʥʝʫʤʘʪʩʢʝ ʢʦʤʧʦʥʝʥʪʝ. 

 

 

 

ʂʦʤʧʦʥʝʥʪʘ ʯʠʿʠ ʿʝ ʩʠʤʙʦʣ ʧʨʠʢʘʟʘʥ ʥʘʟʠʚʘ ʩʝ ___________________________, ʘ ʜʘʿʝ 

ʠʟʣʘʟ ʢʘʜʘ _______________________________.  

 

2 

  

1 1

2



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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206.  1. ʂʦʤʧʨʝʩʦʨʠ ʢʦʜ ʢʦʿʠʭ ʩʝ ʢʦʤʧʨʝʩʠʿʘ ʦʩʪʚʘʨʫʿʝ ʪʘʢʦ ʰʪʦ ʩʝ ʚʘʟʜʫʭ ʧʨʝʪʭʦʜʥʦ 

ʟʘʪʚʦʨʠ ʫ ʦʜʨʝʹʝʥʠ ʧʨʦʩʪʦʨ, ʘ ʟʘʪʠʤ ʩʝ ʪʘʿ ʧʨʦʩʪʦʨ ʩʤʘˁʫʿʝ, ʥʘʟʠʚʘʿʫ ʩʝ 

____________________ ʢʦʤʧʨʝʩʦʨʠ. 

2. ʂʦʤʧʨʝʩʦʨʠ ʢʦʜ ʢʦʿʠʭ ʩʝ ʚʘʟʜʫʭ ʫʩʠʩʘʚʘ ʥʘ ʿʝʜʥʦʿ ʩʪʨʘʥʠ ʠ ʢʦʤʧʨʠʤʠʨʘ (ʩʘʙʠʿʘ) 

ʫʙʨʟʘˁʝʤ ʤʘʩʝ, ʥʘʟʠʚʘʿʫ ʩʝ ________________________ ʢʦʤʧʨʝʩʦʨʠ 

2 

207.  ɼʚʦʧʦʣʦʞʘʿʥʠ ʨʘʟʚʦʜʥʠʮʠ ʢʦʜ ʢʦʿʠʭ ʩʝ ʫʧʨʘʚˀʘˁʝ ʦʩʪʚʘʨʫʿʝ ʩʘʤʦ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʫ 

ʩʤʠʩʣʫ ʩʪʘʙʠʣʥʦʩʪʠ ʥʘʟʠʚʘʿʫ ʩʝ ___________________, ʘ ʜʚʦʧʦʣʦʞʘʿʥʠ ʨʘʟʚʦʜʥʠʮʠ ʢʦʜ 

ʢʦʿʠʭ ʩʝ ʫʧʨʘʚˀʘˁʝ ʦʩʪʚʘʨʫʿʝ ʩʘ ʦʙʝ ʩʪʨʘʥʝ ʥʘʟʠʚʘʿʫ ʩʝ ______________________  

ʨʘʟʚʦʜʥʠʮʠ. 

2 

208.  ʋ ʭʠʜʨʘʫʣʠʮʠ ʩʝ ʢʦʨʠʩʪʠ  ___________________ ʧʨʦʪʦʢ, ʘ ʫ ʧʥʝʫʤʘʪʠʮʠ 

_________________ ʧʨʦʪʦʢ. 
2 

209.  ʍʠʜʨʘʫʣʠʯʢʠ ʧʨʝʥʦʩ ʝʥʝʨʛʠʿʝ ʤʦʞʝ ʙʠʪʠ _______________________, ʧʨʠ ʯʝʤʫ ʩʝ 

ʝʥʝʨʛʠʿʘ ʧʨʝʥʦʩʠ ʩʘʤʦ ʧʨʠʪʠʩʢʦʤ, ʠ _________________________, ʧʨʠ ʯʝʤʫ ʩʝ ʝʥʝʨʛʠʿʘ 

ʧʨʝʥʦʩʠ ʧʨʠʪʠʩʢʦʤ ʠ ʙʨʟʠʥʦʤ ʨʘʜʥʝ ʪʝʯʥʦʩʪʠ. 

2 

210.  ʂʦʤʧʨʝʩʦʨʠ ʩʝ, ʧʨʝʤʘ ʢʨʝʪʘˁʫ ʨʘʜʥʦʛ ʝʣʝʤʝʥʪʘ, ʜʝʣʝ ʥʘ  _______________________ ʠ 

_________________________. 
2 

211.  ʂʦʤʧʨʝʩʦʨʠ ʩʝ, ʧʨʝʤʘ ʧʨʠʥʮʠʧʫ ʨʘʜʘ, ʜʝʣʝ ʥʘ _________________________ ʠ 

_____________________. 
2 

212.  ʂʦʜ ʨʘʜʥʠʭ ʮʠʣʠʥʜʘʨʘ ʧʦʜʝʰʘʚʘˁʝ ʩʠʣʝ ʥʘ ʢʣʠʧʫ ʧʦʩʪʠʞʝ ʩʝ ʨʝʛʫʣʘʮʠʿʦʤ 

____________________, ʘ ʧʦʜʝʰʘʚʘˁʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʢʣʠʧʘ ʨʝʛʫʣʘʮʠʿʦʤ 

_________________ ʨʘʜʥʦʛ ʬʣʫʠʜʘ. 

2 

213.  ʋʩʪʘˀʝʥʦ (ʩʪʘʥʜʘʨʜʥʦ) ʩʪʘˁʝ ʛʘʩʘ ʢʘʨʘʢʪʝʨʠʰʝ ʫʩʪʘˀʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ: 

 

CtKT nn

A
____,_____ ==  ʠ ʫʩʪʘˀʝʥʠ ʧʨʠʪʠʩʘʢ 

barPapn __________ == . 

2 

214.  ʋ ʧʦˀʘ ʠʩʧʦʜ ʮʝʚʠ ʢʨʦʟ ʢʦʿʫ ʧʨʦʪʠʯʝ ʭʠʜʨʘʫʣʠʯʥʠ ʬʣʫʠʜ, ʫʧʠʩʘʪʠ ʚʨʩʪʫ ʩʪʨʫʿʘˁʘ. 

  

 

 

 
 

1.. 2. 

2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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215.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʫʨʝʹʘʿ  ʟʘ ʧʨʝʯʠʰ˂ʘʚʘˁʝ ʚʘʟʜʫʭʘ ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ 

ʙʨʦʿʝʚʠʤʘ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ. 

 
  

 1.   

 2.   

 3.   

 4.   

 5.   

2,5 

216.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʢʨʠʣʥʠ ʤʦʪʦʨ  ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ ʙʨʦʿʝʚʠʤʘ. ʅʘ ʣʠʥʠʿʠ 
ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ.    

                                         
 

 1.   

 2.   

 3.   

 4.   

 5.   

2,5 

217.  ʅʘ ʩʣʠʮʠ ʿʝ ʟʘʦʢʨʝʪʥʠ ʨʘʜʥʠ ʮʠʣʠʥʜʘʨ ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ ʙʨʦʿʝʚʠʤʘ.  
ʅʘ ʣʠʥʠʿʫ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ. 
 

 

1. _________________ 

2. _________________ 

3. _________________ 

4. _________________ 

 

 

2,5 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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218.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʟʫʧʯʘʩʪʘ ʧʫʤʧʘ  ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ ʙʨʦʿʝʚʠʤʘ.  
ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ. 
 

 

1.   

2.   

3.   

4.   

5.   

  
 

2,5 

219.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʧʦʚʨʘʪʥʠ ʬʠʣʪʝʨ ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ ʙʨʦʿʝʚʠʤʘ.  
ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ. 

          
 

 

1.   

2.   

3.   

4.   

5.   

2,5 

220.  ʅʘ ʩʣʠʮʠ ʿʝ ʟʘʦʢʨʝʪʥʠ ʨʘʜʥʠ ʮʠʣʠʥʜʘʨ ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ ʙʨʦʿʝʚʠʤʘ.  
ʅʘ ʣʠʥʠʿʫ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ. 
 

 
 

1. __________________ 
2. __________________ 
3. __________________ 
4. __________________ 
5. __________________ 
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221.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʟʫʧʯʘʩʪʠ ʭʠʜʨʦʤʦʪʦʨ ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ ʙʨʦʿʝʚʠʤʘ. ʅʘ 

ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ. 

 

 

1.   

2.   

3.   

4.   

5.   
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222.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʩʠʛʫʨʥʦʩʥʠ ʚʝʥʪʠʣ  ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ ʙʨʦʿʝʚʠʤʘ.  
ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ. 

 

 

1.  

2.  

3.  

4.  

5.  

6.  
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223.  

 

1. ʂʨʠʚʘ ʥʘ ʜʠʿʘʛʨʘʤʫ ʢʦʿʘ ʦʧʠʩʫʿʝ ʟʘʚʠʩʥʦʩʪ ʧʨʦʪʦʢʘ (q) ʠ ʧʨʠʪʠʩʢʘ (p) ʭʠʜʨʘʫʣʠʯʥʝ 

ʧʫʤʧʝ ʥʘʟʠʚʘ ʩʝ ____________________. 

2. ʋʢʦʣʠʢʦ ʿʝ ʧʦʟʥʘʪʘ ʚʨʝʜʥʦʩʪ ʧʨʦʪʦʢʘ ʧʫʤʧʝ ʫ ʨʝʞʠʤʫ ʨʘʜʘ ʙʝʟ ʦʧʪʝʨʝ˂ʝˁʘ (Qt), ʠ 

ʚʨʝʜʥʦʩʪ ʧʨʦʪʦʢʘ ʧʫʤʧʝ ʥʘ ʦʧʝʨʘʪʠʚʥʦʤ ʧʨʠʪʠʩʢʫ (Qp), ʟʘʧʨʝʤʠʥʩʢʠ ʩʪʝʧʝʥ 

ʠʩʢʦʨʠʰ˂ʝˁʘ ʧʫʤʧʝ (ɖ|v) ʩʝ ʤʦʞʝ ʠʟʨʘʯʫʥʘʪʠ ʧʨʝʤʘ ʬʦʨʤʫʣʠ 

___________________________. 
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224.  

 

ʅʘ ʩʣʠʮʠ ʿʝ ʰʝʤʘ ʿʝʜʥʦʛ ʭʠʜʨʘʫʣʠʯʢʦʛ ʩʠʩʪʝʤʘ. 

ʇʫʤʧʘ OZ1 ʜʘʿʝ ʭʠʜʨʘʫʣʠʯʥʦʤ ʩʠʩʪʝʤʫ ʬʣʫʠʜ ʧʦʜ ʧʨʠʪʠʩʢʦʤ ʦʜ 6ʄʈʘ. ʈʝʛʫʣʘʪʦʨ 

ʧʨʠʪʠʩʢʘ 1V2 ʧʦʜʝʰʝʥ ʿʝ ʥʘ ʚʨʝʜʥʦʩʪ ʦʜ 5 ʄʈʘ.  

1. ʊʝʦʨʠʿʩʢʠ, ʦʯʠʪʘʚʘˁʝ ʧʨʦʪʦʢʘ ʥʘ ʤʝʨʘʯʫ 1S ʦʯʝʢʫʿʝ ʩʝ ʢʘʜʘ ʚʨʝʜʥʦʩʪ ʧʨʠʪʠʩʢʘ 

ʦʯʠʪʘʥʘ ʥʘ ʤʘʥʦʤʝʪʨʫ OZ2 ʙʫʜʝ _______ʄʈʘ. 

2.  

ʂʨʠʚʘ ʢʦʿʘ ʧʦʢʘʟʫʿʝ ʚʨʝʜʥʦʩʪ ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʪʠʩʢʘ ʩʘ ʤʘʥʦʤʝʪʨʘ OZ2 ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʪʦʢ 

ʥʘ ʤʝʨʘʯʫ 1S ʩʝ ʥʘʟʠʚʘ_____________________________________________ 
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225.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʨʝʜʦʩʣʝʜʥʠ ʚʝʥʪʠʣ  ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ ʙʨʦʿʝʚʠʤʘ.  

ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ. 

 

 

 

1. ________________________ 

2. ________________________ 

3. ________________________ 

 

 

3 

226.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʭʠʜʨʘʫʣʠʯʢʠ ʩʠʩʪʝʤ ʜʠʟʘʣʠʮʝ.  ʇʨʠ ʢʨʝʪʘˁʫ ʢʣʠʧʘ 1  ʫ ʩʤʝʨʫ 

ʫʚʣʘʯʝˁʘ ʚʝʥʪʠʣ (NV1) ʩʝ ______________, ʜʦʢ ʩʝ ʚʝʥʪʠʣ (NV2) ________________,  

ʢʣʠʧ 2 ʩʝ ______________________. ʇʨʠ ʢʨʝʪʘˁʫ ʢʣʠʧʘ 1 ʫ ʩʤʝʨʫ ʠʟʚʣʘʯʝˁʘ ʚʝʥʪʠʣ 

(NV1) ʩʝ ______________, ʜʦʢ ʩʝ ʚʝʥʪʠʣ (NV2) ________________, ʢʣʠʧ 

2___________________.  
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ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̒́̇̆̓̏ ̎́̐̉̒́̓̉ ̉̌̉ ̗̎́̑̓́̓̉ ̏̅̄̏̃̏̑ 
 

227.  ʅʘʚʝʩʪʠ ʢʦʿʝ ʩʝ ʧʫʤʧʝ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʥʘʯʠʥʘ ʢʨʝʪʘˁʘ ʨʘʜʥʠʭ ʝʣʝʤʝʥʘʪʘ, ʢʦʨʠʩʪʝ ʫ 

ʭʠʜʨʘʫʣʠʮʠ:       

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

2 

228.  ʅʘ ʣʠʥʠʿʠ ʠʩʧʦʜ ʩʠʤʙʦʣʘ ʧʥʝʫʤʘʪʩʢʝ ʢʦʤʧʦʥʝʥʪʝ ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʧʨʠʢʘʟʘʥʝ ʢʦʤʧʦʥʝʥʪʝ: 
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229.   ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʩʠʤʙʦʣʠ ʧʥʝʫʤʘʪʩʢʠʭ ʢʦʤʧʦʥʝʥʪʠ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʩʠʤʙʦʣʘ 
ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʢʦʤʧʦʥʝʥʝʪʝ ʢʦʿʦʿ ʩʠʤʙʦʣ ʦʜʛʦʚʘʨʘ. 

1. 

  

2. 

  

3. 

  

4. 

  

5. 
  

6. 
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230.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʩʠʤʙʦʣʠ ʭʠʜʨʘʫʣʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʠ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʩʠʤʙʦʣʘ 
ʫʧʠʩʘʪʠ ʥʘʟʠʚ ʢʦʤʧʦʥʝʥʝʪʝ ʢʦʿʦʿ ʩʠʤʙʦʣ ʦʜʛʦʚʘʨʘ. 

1. 
  

2. 

  

3. 

 

 
 
 

4. 

  

5. 

 

 
 
 

6. 
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231.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʢʣʠʧʥʠ ʢʦʤʧʨʝʩʦʨ, ʘ ʙʨʦʿʝʚʠʤʘ ʩʫ ʦʟʥʘʯʝʥʠ ˁʝʛʦʚʠ ʜʝʣʦʚʠ.  

ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʨʝʜʥʠʭ ʙʨʦʿʝʚʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚʝ ʜʝʣʦʚʘ ʩʘ ʩʣʠʢʝ. 

1.  
 

 
 

  

2.  
 

 
 

3.  
 

 
 

3 

1 1

2

1

2

3

1 1

2

2

1

12

A B

P

A B

B

A



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

80 

 

4.  
 

 
 

5.  
 

 
 

6.  
 

 
 

  
 

232.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʨʘʟʣʠʯʠʪʠʭ ʭʠʜʨʘʫʣʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʠ. ʅʘ ʣʠʥʠʿʠ 

ʧʦʨʝʜ ʩʚʘʢʝ ʢʦʤʧʦʥʝʥʪʝ ʫʧʠʩʘʪʠ ˁʝʥ ʥʘʟʠʚ. 

 

 

1. 

 

 

 

 

2. 

 

 

 

 

3. 

 

 

     

 

4. 

 

 

 

 

5. 

 

 

    

 

6. 
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233.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʤʝʤʙʨʘʥʩʢʠ ʢʦʤʧʨʝʩʦʨ, ʘ ʙʨʦʿʝʚʠʤʘ ʩʫ ʦʟʥʘʯʝʥʠ ˁʝʛʦʚʠ ʜʝʣʦʚʠ. 

ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʨʝʜʥʠʭ ʙʨʦʿʝʚʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚʝ ʜʝʣʦʚʘ ʩʘ ʩʣʠʢʝ. 

1.  
 

 
  

2.  
 

 
 

3.  
 

 
 

4.  
 

 
 

5.  
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6.  
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234.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʩʠʤʙʦʣ ʭʠʜʨʘʫʣʠʯʥʦʛ ʨʘʟʚʦʜʥʠʢʘ R4/2, ʯʠʿʠ ʩʫ ʧʨʠʢˀʫʯʮʠ 
ʧʨʠʢʘʟʘʥʠ ʩʣʦʚʠʤʘ  ɸ, ɺ, ʈ, ʊ. 
 

 
ʅʘ ʣʠʥʠʿʘʤʘ ʧʦʨʝʜ ʩʣʦʚʘ ɸ, ɺ, ʈ, ʊ ʫʧʠʩʘʪʠ ʥʘʟʠʚʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʨʠʢˀʫʯʘʢʘ 
ʨʘʟʚʦʜʥʠʢʘ. 
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235.  ʅʘʚʝʩʪʠ ʚʨʩʪʝ ʭʠʜʨʦʤʦʪʦʨʘ ʧʨʝʤʘ ʢʦʥʩʪʨʫʢʮʠʿʠ 
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236.  ɻʣʘʚʥʠ ʜʝʣʦʚʠ ʟʘʚʦʿʥʝ ʧʫʤʧʝ, ʯʠʿʘ ʿʝ ʢʦʥʩʪʨʫʢʮʠʦʥʘ ʰʝʤʘ ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ, ʩʫ: 

 

 

1. __________________________ 

2. __________________________ 

3. __________________________ 

4. __________________________ 
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237.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʜʘʪʠ ʦʩʥʦʚʥʠ ʛʝʦʤʝʪʨʠʿʩʢʠ ʧʘʨʘʤʝʪʨʠ ʭʠʜʨʘʫʣʠʯʥʠʭ ʠ ʧʥʝʫʤʘʪʩʢʠʭ 
ʮʠʣʠʥʜʘʨʘ, ʘ ʥʘ ʜʝʩʥʦʿ ˁʠʭʦʚʝ ʦʟʥʘʢʝ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʦʟʥʘʢʝ ʫʧʠʰʠ ʙʨʦʿ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʧʘʨʘʤʝʪʨʘ.  
 

 
1. ʭʦʜ ʢʣʠʧʘ 

 
D 

 
2. ʧʨʝʯʥʠʢ ʢʣʠʧˁʘʯʝ 

 
d 

 
3. ʧʨʝʯʥʠʢ ʢʣʠʧʘ 

 
H 
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238.  ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ ʥʘʚʝʜʝʥʝ ʩʫ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ, ʘ ʩʘ ʜʝʩʥʝ ʦʟʥʘʢʝ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ.  
ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʦʟʥʘʢʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʚʝʣʠʯʠʥʝ ʢʦʿʦʿ ʪʘ ʦʟʥʘʢʘ ʦʜʛʦʚʘʨʘ: 
 

1. ʟʘʧʨʝʤʠʥʘ   
 

Qm 

2. ʤʘʩʝʥʠ ʧʨʦʪʦʢ 
 

ɟ 

3. ʧʨʠʪʠʩʘʢ 
 

V 

4. ʛʫʩʪʠʥʘ     
 

p 
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239.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʥʘʚʝʜʝʥʠ ʥʘʟʠʚʠ ʢʦʤʧʨʝʩʦʨʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʩʫ ʧʨʠʢʘʟʘʥʝ 
ˁʠʭʦʚʝ ʩʢʠʮʝ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʩʢʠʮʝ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʥʘʟʠʚʘ ʢʦʤʧʨʝʩʦʨʘ. 
ʋʢʦʣʠʢʦ ʦʜʨʝʹʝʥʫ ʬʫʥʢʮʠʿʫ ʥʝ ʠʟʚʨʰʘʚʘ ʥʠʿʝʜʘʥ ʥʘʚʝʜʝʥʠ ʩʣʦʿ, ʫʧʠʩʘʪʠ X. 

1. ʂʣʠʧʥʠ ʢʦʤʧʨʝʩʦʨ   

 

2. ʉʪʨʫʿʥʠ ʘʢʩʠʿʘʣʥʠ ʢʦʤʧʨʝʩʦʨ  

 

3. ʄʝʤʙʨʘʥʩʢʠ ʢʦʤʧʨʝʩʦʨ  

  

4. 
ʈʦʪʘʮʠʦʥʠ ʢʦʤʧʨʝʩʦʨ ʩʘ ʚʠʰʝ 
ʢʦʤʦʨʘ 

 

 

5. ʉʪʨʫʿʥʠ ʨʘʜʠʿʘʣʥʠ ʢʦʤʧʨʝʩʦʨ  

  
 

2,5 
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240.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʜʘʪʠ ʥʘʟʠʚʠ ʭʠʜʨʘʫʣʠʯʢʠʭ ʢʦʤʧʦʥʝʥʪʠ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ 
ʦʜʛʦʚʘʨʘʿʫ˂ʠ  ʭʠʜʨʘʫʣʠʯʢʠ ʩʠʤʙʦʣʠ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʩʠʤʙʦʣʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ˁʝʤʫ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʭʠʜʨʘʫʣʠʯʥʝ ʢʦʤʧʦʥʝʥʪʝ. 
 

1. 
ʅʝʧʦʚʨʘʪʥʠ ʚʝʥʪʠʣ ʩʘ 
ʧʨʠʛʫʰʝˁʝʤ 

 

 

 

2. 
ʅʝʧʦʚʨʘʪʥʠ ʚʝʥʪʠʣ ʩʘ 
ʫʧʨʘʚˀʘˁʝʤ 

 

 
 

3. ʅʝʧʦʚʨʘʪʥʠ ʚʝʥʪʠʣ 

 

 

 

4. ʇʨʠʛʫʰʥʠ ʚʝʥʪʠʣ 

 

 

 

5. 
ɺʝʥʪʠʣ ʟʘ ʦʛʨʘʥʠʯʘʚʘˁʝ 
ʧʨʠʪʠʩʢʘ 

 

 

 

6. ʅʘʠʟʤʝʥʠʯʥʠ ʚʝʥʪʠʣ 

 

 

 

3 

241.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʥʘʚʝʜʝʥʠ ʥʘʟʠʚʠ ʭʠʜʨʘʫʣʠʯʢʠʭ ʢʦʤʧʦʥʝʥʘʪʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ 
ˁʠʭʦʚʝ ʬʫʥʢʮʠʿʝ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʬʫʥʢʮʠʿʝ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʭʠʜʨʘʫʣʠʯʥʝ 
ʢʦʤʧʦʥʝʥʪʝ. ʋʢʦʣʠʢʦ ʦʜʨʝʹʝʥʫ ʬʫʥʢʮʠʿʫ ʥʝ ʠʟʚʨʰʘʚʘ ʥʠʿʝʜʘʥ ʥʘʚʝʜʝʥʠ ʩʣʦʿ, ʫʧʠʩʘʪʠ X. 

1. ʍʠʜʨʘʫʣʠʯʢʝ ʧʫʤʧʝ  
ʝʥʝʨʛʠʿʫ ʩʪʨʫʿʝ ʨʘʜʥʦʛ ʬʣʫʠʜʘ ʧʨʝʪʚʘʨʘʿʫ ʫ 
ʤʝʭʘʥʠʯʢʠ ʨʘʜ 

2. ɺʝʥʪʠʣʠ  
ʩʣʫʞʝ ʟʘ ʨʘʟʚʦʹʝˁʝ ʠ ʫʩʤʝʨʘʚʘˁʝ ʨʘʜʥʝ 
ʪʝʯʥʦʩʪʠ 

3. ʈʝʟʝʨʚʦʘʨʠ  
ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ ʧʦʛʦʥʩʢʝ ʤʘʰʠʥʝ ʧʨʝʪʚʘʨʘ ʫ 
ʝʥʝʨʛʠʿʫ ʩʪʨʫʿʘˁʘ ʪʝʯʥʦʩʪʠ 

4. 
ʍʠʜʨʘʫʣʠʯʢʠ 
ʘʢʫʤʫʣʘʪʦʨʠ 

 
ʩʣʫʞʝ ʟʘ ʦʜʣʘʛʘˁʝ ʪʝʯʥʦʛ ʨʘʜʥʦʛ ʬʣʫʠʜʘ ʢʦʿʠ 
ʪʨʝʙʘ ʜʘ ʦʜʨʞʠ ʩʚʦʿʘ ʩʚʦʿʩʪʚʘ ʪʦʢʦʤ ʨʘʜʘ 
ʭʠʜʨʘʫʣʠʯʢʦʛ ʩʠʩʪʝʤʘ 

5. 
 

ʍʠʜʨʘʫʣʠʯʢʠ 
ʭʠʜʨʦʤʦʪʦʨʠ 
 

 
ʧʦʤʦ˂ʫ ˁʠʭ ʩʝ ʫʧʨʘʚˀʘ ʨʘʜʦʤ ʩʠʩʪʝʤʘ, 
ʧʦʜʝʰʘʚʘ ʚʨʝʜʥʦʩʪ ʧʨʠʪʠʩʢʘ ʠ ʧʨʦʪʦʢʘ ʨʘʜʥʦʛ 
ʬʣʫʠʜʘ ʠʣʠ ʩʝ ʩʧʨʝʯʘʚʘ ˁʝʛʦʚ ʧʨʦʪʦʢ 

 
ʩʣʫʞʝ ʟʘ ʘʢʫʤʫʣʠʨʘˁʝ ʭʠʜʨʘʫʣʠʯʢʝ ʝʥʝʨʛʠʿʝ ʠ 
ʥʝʦʧʭʦʜʥʝ ʢʦʣʠʯʠʥʝ ʨʘʜʥʦʛ ʬʣʫʠʜʘ 
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242.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʦʜʥʦʩʠ ʠʟʤʝʹʫ ʩʠʣʘ ʛʨʘʚʠʪʘʮʠʿʝ ʠ ʧʦʪʠʩʢʘ (G ʠ P), ʘ ʥʘ 
ʜʝʩʥʦʿ ʤʦʛʫ˂ʠ ʧʦʣʦʞʘʿʠ ʪʝʣʘ ʫ ʪʝʯʥʦʩʪʠ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʧʦʣʦʞʘʿʘ ʪʝʣʘ ʫʧʠʩʘʪʠ ʙʨʦʿ 
ˁʝʤʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʦʜʥʦʩʘ ʩʠʣʘ G ʠ P. 
 

1. G= P  ʊʝʣʦ ʪʦʥʝ 

2.  G > P 
 

ʊʝʣʦ ʣʝʙʜʠ ʫ ʪʝʯʥʦʩʪʠ 

3.  G < P 
 ʊʝʣʦ ʧʣʠʚʘ, ʪʿ. ʠʟʨʘˁʘ ʩʚʝ ʜʦʢ ʩʝ ʪʝʞʠʥʘ ʠʩʪʠʩʥʫʪʝ 

ʪʝʯʥʦʩʪʠ ʥʝ ʠʟʿʝʜʥʘʯʠ ʩʘ ˁʝʛʦʚʦʤ ʪʝʞʠʥʦʤ 
 

3 
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243.  
ʅʘ ʣʝʚʦ ʿ ʩʪʨʘʥʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʩʠʤʙʦʣʠ ʭʠʜʨʘʫʣʠʯʥʠʭ ʤʦʪʦʨʘ ʠ ʧʫʤʧʠ, ʘ ʥʘ ʜʝʩʥʦ ʿ
ˁʠʭʦʚʠ ʥʘʟʠʚʠ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʩʠʤʙʦʣʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʧʫʤʧʝ ʠʣʠ ʤʦʪʦʨʘ. 

 

    

 

1. ʭʠʜʨʦʤʦʪʦʨ ʩʘ ʢʦʥʩʪʘʥʪʥʠʤ ʧʨʦʪʦʢʦʤ         

 

 
2.   ʭʠʜʨʦʧʫʤʧʘ ʩʘ ʧʨʦʤʝʥˀʠʚʠʤ  
(ʧʦʜʝʩʠʚʠʤ)  ʧʨʦʪʦʢʦʤ 

 

 

3.  ʭʠʜʨʦʧʫʤʧʘ ʩʘ ʢʦʥʩʪʘʥʪʥʠʤ ʧʨʦʪʦʢʦʤ 

 

3 

244.  ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ ʩʫ ʜʘʪʠ ʥʘʟʠʚʠ ʫʨʝʹʘʿʘ ʟʘ ʤʝʨʝˁʝ ʧʨʠʪʠʩʢʘ, ʘ ʩʘ ʜʝʩʥʝ ˁʠʭʦʚ  
ʜʦʤʝʥ ʤʝʨʝˁʘ. ʅʘ ʣʠʥʠʿʫ ʠʩʧʨʝʜ ʥʘʟʠʚʘ ʫʨʝʹʘʿʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʜʦʤʝʥʘ  
ʤʝʨʝˁʘ.  
 

 ʤʘʥʦʤʝʪʘʨ
    1.  
 
ʘʪʤʦʩʬʝʨʩʢʠ ʧʨʠʪʠʩʘʢ 

 ʙʘʨʦʤʝʪʘʨ 2.  ʥʘʪʧʨʠʪʠʩʘʢ 

 ʚʘʢʫʫʤʝʪʘʨ 3.  ʧʦʪʧʨʠʪʠʩʘʢ 
 

3 

245.  
ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʟʘʢʦʥʠ ʧʥʝʫʤʘʪʠʢʝ, ʘ ʥʘ ʜʝʩʥʦʿ ʫʩʣʦʚʠ ʦʜʨʞʘʚʘˁʘ ʢʦʥʩʪʘʥʪʥʠʭ 
ʧʘʨʘʤʝʪʘʨʘ. ʋ ʧʨʘʟʥʦʤ ʧʦˀʫ ʧʦʨʝʜ ʫʩʣʦʚʘ ʦʜʨʞʘʚʘˁʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 
ʟʘʢʦʥʘ. 

1. ɹʦʿʣ-ʄʘʨʠʦʪʦʚ ʟʘʢʦʥ  ʂʦʥʩʪʘʥʪʥʘ ʟʘʧʨʝʤʠʥʘ 

2. ɻʝʿ-ʃʠʩʘʢʦʚ ʟʘʢʦʥ  ʂʦʥʩʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

3. ʐʘʨʣʦʚ ʟʘʢʦʥ  ʂʦʥʩʪʘʥʪʥʠ ʧʨʠʪʠʩʘʢ 
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246.  ʌʦʨʤʫʣʘʮʠʿʘ ʟʘʜʘʪʢʘ ï ʦʩʥʦʚ ʠ ʩʘʜʨʞʘʿ ʟʘʜʘʪʢʘ: 

ʇʦʚʝʟʘʪʠ ʧʦʿʤʦʚʝ ʧʨʝʤʘ ʟʘʭʪʝʚʫ. 

ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʥʘʯʠʥʠ ʫʛʨʘʜˁʝ ʥʝʧʦʚʨʘʪʥʠʭ ʚʝʥʪʠʣʘ ʫ ʭʠʜʨʘʫʣʠʯʢʠʤ 
ʩʠʩʪʝʤʠʤʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʦʧʠʩʠ ʫʛʨʘʜˁʝ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʦʧʠʩʘ ʫʧʠʩʘʪʠ ʙʨʦʿ 
ˁʝʤʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʥʘʯʠʥʘ ʫʛʨʘʜˁʝ ʥʝʧʦʚʨʘʪʥʠʭ ʚʝʥʪʠʣʘ. 

1.  
A

B
B

A

 

 
ʠʟʘ ʧʫʤʧʝ, ʨʘʜʠ ʩʧʨʝʯʘʚʘˁʘ ʧʦʚʨʘʪʢʘ 
ʪʝʯʥʦʩʪʠ ʠʟ ʭʠʜʨʘʫʣʠʯʢʦʛ ʩʠʩʪ
 ʤʘ ʫ 
ʧʫʤʧʫ 

2.  B

A

 

 

ʫ ʦʙʠʣʘʟʥʦʤ ʚʦʜʫ ʢʦʜ ʬʠʣʪeʨʘ ʫ 
ʩʣʠʚʥʦʿ ʣʠʥʠʿʠ, ʨʘʜʠ ʦʙʝʟʙʝʹʝˁʘ 
ʥʝʩʤʝʪʘʥʦʛ ʩʪʨʫʿʘˁʘ ʫ ʩʣʫʯʘʿʫ 
ʟʘʩʠ˂ʝˁʘ ʬʠʣʪeʨʘ 

3.  

B

A

 

 
ʫ ʦʙʠʣʘʟʥʦʤ ʚʦʜʫ ʢʦʜ ʫʩʠʩʥʦʛ ʬʠʣʪeʨʘ, 
ʨʘʜʠ ʦʙʝʟʙʝʹʝˁʘ ʫʩʠʩʘʚʘˁʘ ʪʝʯʥʦʩʪʠ 
ʫ ʩʣʫʯʘʿʫ ʟʘʩʠ˂ʝˁʘ ʬʠʣʪeʨʘ 

4.  

B

A

 

 

ʫ ʩʢʣʦʧʫ ʩʘ ʚʝʥʪʠʣʠʤʘ ʟʘ ʨʝʛʫʣʘʮʠʿʫ 
ʧʨʦʪʦʢʘ, ʨʘʜʠ ʦʙʝʟʙʝʹʝˁʘ ʩʪʨʫʿʘˁʘ ʫ 
ʿʝʜʥʦʤ ʩʤʝʨʫ ʩʘ, ʘ ʫ ʜʨʫʛʦʤ ʩʤʝʨʫ ʙʝʟ
  
ʨʝʛʫʣʘʮʠʿʝ 

 

4 
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247.  ʌʦʨʤʫʣʘʮʠʿʘ ʟʘʜʘʪʢʘ ï ʦʩʥʦʚ ʠ ʩʘʜʨʞʘʿ ʟʘʜʘʪʢʘ: 

ʇʦʚʝʟʘʪʠ ʧʦʿʤʦʚʝ ʧʨʝʤʘ ʟʘʭʪʝʚʫ. 

ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʥʘʯʠʥʠ ʫʛʨʘʜˁʝ ʬʠʣʪʝʨʘ ʫ ʭʠʜʨʘʫʣʠʯʢʠʤ ʩʠʩʪʝʤʠʤʘ, ʘ ʥʘ 
ʜʝʩʥʦʿ ʩʪʨʘʥʠ  ʦʧʠʩʠ ʫʛʨʘʜˁʝ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʦʧʠʩʘ  ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 
ʥʘʯʠʥʘ ʫʛʨʘʜˁʝ ʬʠʣʪeʨʘ. 

1.  

 

 

ʬʠʣʪʝʨ ʫ ʧʦʪʠʩʥʦʤ ʚʦʜʫ 

2.  

 

 

ʬʠʣʪʝʨ ʫ ʧʦʚʨʘʪʥʦʤ ʚʦʜʫ 

3.  

 

 

ʩʝʢʫʥʜʘʨʜʥʦ ʢʦʣʦ 
ʬʠʣʪʨʠʨʘˁʘ 

4.  

 

 

ʬʠʣʪʝʨ ʫ ʫʩʠʩʥʦʤ ʚʦʜʫ 
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248.  ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ ʥʘʣʘʟʝ ʩʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝ ʭʠʜʨʘʫʣʠʢʝ ʧʦʜʝˀʝʥʝ ʥʘ ʦʩʥʦʚʫ ʨʘʜʥʠʭ 
ʧʨʠʪʠʩʘʢʘ, ʘ ʩʘ ʜʝʩʥʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʨʘʜʥʠ ʧʨʠʪʠʩʮʠ. ʅʘ ʣʠʥʠʿʫ ʠʩʧʨʝʜ ʨʘʜʥʠʭ ʧʨʠʪʠʩʘʢʘ 
ʫʧʠʩʘʪʠ ʙʨʦʿ ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝ. 

 

1. ʍʠʜʨʘʫʣʠʢʘ ʥʠʩʢʠʭ ʧʨʠʪʠʩʘʢʘ  ʧʨʠʪʠʩʮʠ ʦʜ 300 ʜʦ 600 bara 

2. ʍʠʜʨʘʫʣʠʢʘ ʩʨʝʜˁʠʭ ʧʨʠʪʠʩʘʢʘ  ʧʨʠʪʠʩʮʠ ʧʨʝʢʦ 600 bara 

3. ʍʠʜʨʘʫʣʠʢʘ ʚʠʩʦʢʠʭ ʧʨʠʪʠʩʘʢʘ  ʧʨʠʪʠʩʮʠ ʜʦ 100 bara 

4. ʍʠʜʨʘʫʣʠʢʘ ʚʝʦʤʘ ʚʠʩʦʢʠʭ 
ʧʨʠʪʠʩʘʢʘ  ʧʨʠʪʠʩʮʠ ʦʜ 100 ʜʦ 300 bara 

 

4 

249.  
ɹʝʨʥʫʣʠʿʝʚʘ ʿʝʜʥʘʯʠʥʘ ʛʣʘʩʠ: constgh

v
p =++ r
r

2

2

. 

 

ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʧʦʿʝʜʠʥʘʯʥʠ ʯʣʘʥʦʚʠ ʿʝʜʥʘʯʠʥʝ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʥʘʟʠʚʠ ʯʣʘʥʦʚʘ. 

ʅʘ ʮʨʪʠʮʠ ʧʦʨʝʜ ʯʣʘʥʘ ʿʝʜʥʘʯʠʥʝ ʫʧʠʩʘʪʠ ʙʨʦʿ ˁʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʥʘʟʠʚʘ. 

 

p   
1.  ʍʠʜʨʦʜʠʥʘʤʠʯʢʠ ʧʨʠʪʠʩʘʢ 

2.  ʍʠʜʨʦʩʪʘʪʠʯʢʠ ʧʨʠʪʠʩʘʢ 

2

2vr
  

3.  ɼʠʥʘʤʠʯʢʠ ʧʨʠʪʠʩʘʢ 

4.  ʇʦʣʦʞʘʿʥʠ ʧʨʠʪʠʩʘʢ 

ghr   5.  ʉʪʘʪʠʯʢʠ ʧʨʠʪʠʩʘʢ 
 

4 

250.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʟʘʫˀʠʚʘʯ ʩʘ ʜʝʣʦʚʠʤʘ ʦʟʥʘʯʝʥʠʤ ʙʨʦʿʝʚʠʤʘ.  
ʋ ʟʘʛʨʘʜʠ ʧʦʨʝʜ ʥʘʟʠʚʘ ʜʝʣʘ ʢʦʤʧʦʥʝʥʪʝ, ʫʧʠʩʘʪʠ ʙʨʦʿ ʜʝʣʘ ʢʦʿʠʤ ʿʝ ʦʥ ʦʟʥʘʯʝʥ ʥʘ 
ʩʣʠʮʠ. 
 

 

ü ʈʝʛʫʣʘʮʠʦʥʠ ʚʝʥʪʠʣ (    ) 
ü ʋʩʤʝʨʝʥʠ ʢʘʥʘʣʠ         (     ) 
ü ɺʠʿʘʢ ʟʘ ʧʦʜʝʰʘʚʘˁʝ   (     ) 
ü ʂʦʤʦʨʘ ʩʤʘˁʝʥʦʛ ʧʨʠʪʠʩʢʘ   (     ) 
ü ʇʨʦʚʠʜʥʘ ʧʦʩʫʜʘ   (    ) 
ü ʎʝʚ  (    ) 
ü ʋˀʝ   (    ) 
ü ɺʝʥʪʫʨʠʿʝʚʘ  ʮʝʚ (ʦʪʚʦʨ)   (    ) 
ü ʎʝʚʯʠʮʘ  (    ) 
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251.  ʅʘ ʰʝʤʘʤʘ 1 ʠ 2 ʜʘʪʠ ʩʫ ʧʨʠʤʝʨʠ ʚʝʟʠʚʘˁʘ ʨʘʟʣʠʯʠʪʠʭ ʨʘʟʚʦʜʥʠʢʘ ʠ ʜʚʦʨʘʜʥʠʭ 

ʮʠʣʠʥʜʘʨʘ. 

ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʩʣʝʜʝ˂ʠʭ ʪʚʨʜˁʠ, ʫʧʠʩʘʪʠ ʙʨʦʿ ʰʝʤʝ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʪʦʿ ʪʚʨʜˁʠ. ʋʢʦʣʠʢʦ 

ʪʚʨʜˁʘ ʥʝ ʦʜʛʦʚʘʨʘ ʥʠʿʝʜʥʦʿ ʰʝʤʠ, ʥʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʪʚʨʜˁʝ ʫʧʠʩʘʪʠ ʥʫʣʫ (0): 

1.  ____ ʎʠʣʠʥʜʘʨ ʦʩʪʚʘʨʫʿʝ ʠʟʚʣʘʯʝˁʝ, ʫʚʣʘʯʝˁʝ ʠ ʟʘʜʨʞʘʚʘˁʝ ʫ ʞʝˀʝʥʦʤ ʧʦʣʦʞʘʿʫ. 

2.  ____ ɿʘ ʧʦʪʧʫʥʦ ʠʟʚʣʘʯʝˁʝ ʮʠʣʠʥʜʨʘ ʧʦʪʨʝʙʘʥ ʿʝ ʠʤʧʫʣʩʥʠ ʩʠʛʥʘʣ ʥʘ ʧʨʠʢˀʫʯʢʫ 14.  

3. ____ ɿʘ ʧʦʪʧʫʥʦ ʫʚʣʘʯʝˁʝ ʮʠʣʠʥʜʨʘ ʥʝʦʧʭʦʜʘʥ ʿʝ ʢʦʥʪʠʥʫʘʣʥʠ ʩʠʛʥʘʣ ʥʘ ʧʨʠʢˀʫʯʢʫ 

12. 

4. ____ ɿʘ ʧʦʪʧʫʥʦ ʠʟʚʣʘʯʝˁʝ ʮʠʣʠʥʜʨʘ ʧʦʪʨʝʙʘʥ ʿʝ ʢʦʥʪʠʥʫʘʣʥʠ ʩʠʛʥʘʣ ʥʘ ʧʨʠʢˀʫʯʢʫ 

12. 

5. ____  ʋʢʦʣʠʢʦ ʘʢʪʠʚʘʮʠʿʘ ʥʘ ʧʨʠʢˀʫʯʢʫ 14 ʧʨʝʩʪʘʥʝ, ʮʠʣʠʥʜʘʨ ʩʝ ʚʨʘ˂ʘ ʫ ʧʨʚʦʙʠʪʥʠ 

ʧʦʣʦʞʘʿ. 

 

2,5 

252.  ʅʘ ʰʝʤʘʤʘ 1 ʠ 2 ʜʘʪʠ ʩʫ ʧʨʠʤʝʨʠ ʚʝʟʠʚʘˁʘ ʨʘʟʣʠʯʠʪʠʭ ʨʘʟʚʦʜʥʠʢʘ ʠ ʜʚʦʨʘʜʥʠʭ 

ʮʠʣʠʥʜʘʨʘ. 

 

ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʩʣʝʜʝ˂ʠʭ ʪʚʨʜˁʠ, ʫʧʠʩʘʪʠ ʙʨʦʿ ʰʝʤʝ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʪʦʿ ʪʚʨʜˁʠ. ʋʢʦʣʠʢʦ 

ʪʚʨʜˁʘ ʥʝ ʦʜʛʦʚʘʨʘ ʥʠʿʝʜʥʦʿ ʰʝʤʠ, ʥʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʪʚʨʜˁʝ ʫʧʠʩʘʪʠ ʥʫʣʫ (0): 

1. ____ ʋʢʦʣʠʢʦ ʟʘʫʩʪʘʚʠʤʦ ʮʠʣʠʥʜʘʨ ʫ ʤʝʹʫʧʦʣʦʞʘʿʫ, ʢʣʠʧ ʠ ʢʣʠʧˁʘʯʘ ˂ʝ ʙʠʪʠ 

ʨʘʩʪʝʨʝ˂ʝʥʠ.  

2. ____ ʋʢʦʣʠʢʦ ʟʘʫʩʪʘʚʠʤʦ ʮʠʣʠʥʜʘʨ ʫ ʤʝʹʫʧʦʣʦʞʘʿʫ, ʢʣʠʧ ʠ ʢʣʠʧˁʘʯʘ ˂ʝ ʙʠʪʠ ʧʦʜ 

ʦʧʪʝʨʝ˂ʝˁʝʤ.  

3. ____ ʋʢʦʣʠʢʦ ʥʘ ʢʣʠʧˁʘʯʫ ʮʠʣʠʥʜʨʘ ʜʝʣʫʿʝ ʩʠʣʘ ʫ ʧʨʘʚʮʫ ʠʟʚʣʘʘʯʝˁʘ, ʠ ʟʘʫʩʪʘʚʠʤʦ 

2,5 
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ʮʠʣʠʥʜʘʨ ʫ ʤʝʹʫʧʦʣʦʞʘʿʫ, ʩʠʣʘ ˂ʝ ʠʟʚʫ˂ʠ ʮʠʣʠʥʜʘʨ ʜʦ ʢʨʘʿʘ. 

4. ____ ɼʘ ʙʠ ʩʝ ʮʠʣʠʥʜʘʨ ʠʟ ʠʟʚʫʯʝʥʦʛ ʧʦʣʦʞʘʿʘ ʚʨʘʪʠʦ ʫ ʧʦʯʝʪʥʠ, ʧʦʪʨʝʙʥʦ ʿʝ ʥʘ 

ʧʨʠʢˀʫʯʘʢ 12 ʜʦʚʝʩʪʠ ʠʤʧʫʣʩʥʠ ʩʠʛʥʘʣ. 

5. ____ ʋʧʨʘʚˀʘʯʢʠ ʨʘʟʚʦʜʥʠʢ ʿʝ ʙʠʩʪʘʙʠʣʥʦʛ ʪʠʧʘ. 

253.  ɼʘʪʘ ʿʝ ʩʣʝʜʝ˂ʘ ʰʝʤʘ ʚʝʟʠʚʘˁʘ ʜʚʦʨʘʜʥʦʛ ʮʠʣʠʥʜʨʘ ʠ 5/3 ʨʘʟʚʦʜʥʠʢʘ. 

 

ɿʘʦʢʨʫʞʠʪʠ ʨʝʜʥʠ ʙʨʦʿ ʪʚʨʜˁʝ ʢʦʿʘ ʿʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʠʩʪʠʥʠʪʘ. ʇʨʝʪʧʦʩʪʘʚˀʘʤʦ ʜʘ ʥʘ 

ʧʨʠʢˀʫʯʢʝ 14 ʠ 12 ʥʠʩʫ ʜʦʚʝʜʝʥʠ ʫʧʨʘʚˀʘʯʢʠ ʩʠʛʥʘʣʠ.  

1. ʇʨʠʣʠʢʦʤ ʧʫʰʪʘˁʘ ʩʠʩʪʝʤʘ ʫ ʨʘʜ, ʮʠʣʠʥʜʘʨ ʦʩʪʘʿʝ ʫ ʫʚʫʯʝʥʦʤ ʧʦʣʦʞʘʿʫ ʿʝʨ ʩʝ ʚʘʟʜʫʭ 

ʜʦʚʦʜʠ ʨʘʚʥʦʤʝʨʥʦ ʩʘ ʦʙʝ ʩʪʨʘʥʝ ʢʣʠʧʘ. 

2. ʇʨʠʣʠʢʦʤ ʧʫʰʪʘˁʘ ʩʠʩʪʝʤʘ ʫ ʨʘʜ, ʮʠʣʠʥʜʘʨ ʩʝ ʠʟʚʣʘʯʠ ʠ ʩʪʘʿʝ ʥʘ ʧʦʣʦʚʠʥʠ ʨʘʜʥʦʛ 

ʭʦʜʘ, ʢʘʜʘ ʩʝ ʧʨʠʪʠʩʘʢ ʩʘ ʦʙʝ ʩʪʨʘʥʝ ʢʣʠʧʘ ʠʟʿʝʜʥʘʯʘʚʘ.  

3. ʇʨʠʣʠʢʦʤ ʧʫʰʪʘˁʘ ʩʠʩʪʝʤʘ ʫ ʨʘʜ, ʮʠʣʠʥʜʘʨ ʩʝ ʤʘʣʦ ʠʟʚʣʘʯʠ ʠ ʩʪʘʿʝ, ʿʝʨ ʩʝ ʿʘʢʦ ʙʨʟʦ 

ʧʨʠʪʠʩʘʢ ʩʘ ʦʙʝ ʩʪʨʘʥʝ ʢʣʠʧʘ ʠʟʿʝʜʥʘʯʘʚʘ. 

4. ʇʨʠʣʠʢʦʤ ʧʫʰʪʘˁʘ ʩʠʩʪʝʤʘ ʫ ʨʘʜ, ʮʠʣʠʥʜʘʨ ʩʝ ʠʟʚʣʘʯʠ ʜʦ ʢʨʘʿʘ, ʿʝʨ ʿʝ ʥʘʧʘʜʥʘ ʩʠʣʘ 

ʩʘ ʩʪʨʘʥʝ ʢʣʠʧʘ ʚʝ˂ʘ ʦʜ ʥʘʧʘʜʥʝ ʩʠʣʝ ʩʘ ʩʪʨʘʥʝ ʢʣʠʧˁʘʯʝ. 

2 

254.  ʈʘʜʥʠʢʫ ʦʜʨʞʘʚʘˁʘ ʤʝʭʘʪʨʦʥʩʢʠʭ ʩʠʩʪʝʤʘ ʫ ʧʨʦʠʟʚʦʜʥʦʤ ʧʦʛʦʥʫ ʿʝ ʥʘʣʦʞʝʥʦ ʜʘ ʢʘʦ 

ʛʣʘʚʥʠ ʫʧʨʘʚˀʘʯʢʠ ʨʘʟʚʦʜʥʠʢ ʫʟʤʝ ʨʘʟʚʦʜʥʠʢ 5/3 ʩʘ ʩʨʝʜʠʰˁʠʤ ʧʦʣʦʞʘʿʝʤ ʢʦʿʠ 

ʦʧʪʝʨʝ˂ʫʿʝ ʦʙʘ ʠʟʣʘʟʘ.  

 

ɿʘʦʢʨʫʞʠʪʠ ʨʝʜʥʠ ʙʨʦʿ ʪʚʨʜˁʝ ʢʦʿʘ ʿʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʠʩʪʠʥʠʪʘ. ʇʨʝʪʧʦʩʪʘʚˀʘʤʦ ʜʘ ʥʘ 

ʧʨʠʢˀʫʯʢʝ 14 ʠ 12 ʥʠʩʫ ʜʦʚʝʜʝʥʠ ʫʧʨʘʚˀʘʯʢʠ ʩʠʛʥʘʣʠ.  

1. ʇʦʪʨʝʙʥʦ ʿʝ ʦʜʘʙʨʘʪʠ ʮʠʣʠʥʜʘʨ ʩʘ ʢʣʠʧˁʘʯʦʤ ʩʘ ʩʣʠʢʝ 1, ʿʝʨ ʿʝ ʧʨʠʪʠʩʘʢ ʩʘ ʦʙʝ 
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ʩʪʨʘʥʝ ʢʣʠʧʘ ʮʠʣʠʥʜʨʘ ʠʩʪʠ, ʪʝ ʥʝ˂ʝ ʙʠʪʠ ʥʝʢʦʥʪʨʦʣʠʩʘʥʦʛ ʢʨʝʪʘˁʘ ʮʠʣʠʥʜʨʘ.  

2. ʇʦʪʨʝʙʥʦ ʿʝ ʦʜʘʙʨʘʪʠ ʮʠʣʠʥʜʘʨ ʙʝʟ ʢʣʠʧˁʘʯʝ ʩʘ ʩʣʠʢʝ 2, ʿʝʨ ʩʫ ʫ ʪʦʤ ʩʣʫʯʘʿʫ 

ʥʘʧʘʜʥʝ ʩʠʣʝ ʥʘ ʢʣʠʧʫ ʩʘ ʦʙʝ ʩʪʨʘʥʝ ʧʦʜʿʝʜʥʘʢʝ, ʠ ʥʝ˂ʝ ʙʠʪʠ ʥʝʢʦʥʪʨʦʣʠʩʘʥʦʛ ʢʨʝʪʘˁʘ 

ʮʠʣʠʥʜʨʘ. 

3. ʇʦʪʨʝʙʥʦ ʿʝ ʦʜʘʙʨʘʪʠ ʮʠʣʠʥʜʘʨ ʩʘ ʜʚʦʩʪʨʫʢʦʤ ʢʣʠʧˁʘʯʦʤ ʩʘ ʩʣʠʢʝ 3, ʿʝʨ ˂ʝ ʩʝ 

ʥʘʧʘʜʥʝ ʩʠʣʝ ʥʘ ʢʣʠʧʫ ʫ ʪʦʤ ʩʣʫʯʘʿʫ ʠʟʿʝʜʥʘʯʠʪʠ. 

255.  ʅʘ ʩʣʝʜʝ˂ʠʤ ʩʣʠʢʘʤʘ ʧʨʠʢʘʟʘʥʝ ʩʫ ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʧʦʚʝʟʠʚʘˁʘ ʧʨʠʛʫʰʥʦ ʥʝʧʦʚʨʘʪʥʠʭ 

ʚʝʥʪʠʣʘ. 

 

ʇʨʝʪʧʦʩʪʘʚˀʘʤʦ ʜʘ ʥʘ ʧʨʠʢˀʫʯʢʝ 14 ʠ 12 ʥʠʩʫ ʜʦʚʝʜʝʥʠ ʫʧʨʘʚˀʘʯʢʠ ʩʠʛʥʘʣʠ. 

ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʝ ʠʩʢʘʟʝ. 

1. ʅʘ ʩʣʠʮʠ ______ ʿʝ ʧʨʠʢʘʟʘʥʦ ʧʨʠʤʘʨʥʦ ʧʨʠʛʫʰʝˁʝ ï ʧʨʠʛʫʰʝˁʝ ʚʘʟʜʫʭʘ ʢʘ 

ʮʠʣʠʥʜʨʫ. 

2. ʅʘ ʩʣʠʮʠ ______ ʿʝ ʧʨʠʢʘʟʘʥʦ ʩʝʢʫʥʜʘʨʥʦ ʧʨʠʛʫʰʝˁʝ ï ʧʨʠʛʫʰʝˁʝ ʚʘʟʜʫʭʘ ʠʟ 

ʮʠʣʠʥʜʨʘ. 

3. ʅʘ ʩʣʠʮʠ 1, ʚʝʥʪʠʣ 1V1 ʨʝʛʫʣʠʰʝ ʙʨʟʠʥʫ _______________.   

4. ʅʘ ʩʣʠʮʠ 1, ʚʝʥʪʠʣ 1V2 ʨʝʛʫʣʠʰʝ ʙʨʟʠʥʫ _______________. 

5. ʅʘ ʩʣʠʮʠ 2, ʚʝʥʪʠʣ 2V1 ʨʝʛʫʣʠʰʝ ʙʨʟʠʥʫ _______________.     

6. ʅʘ ʩʣʠʮʠ 2, ʚʝʥʪʠʣ 2V2 ʨʝʛʫʣʠʰʝ ʙʨʟʠʥʫ _______________.     
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256.  ʅʘ ʩʣʝʜʝ˂ʠʤ ʩʣʠʢʘʤʘ ʧʨʠʢʘʟʘʥʝ ʩʫ ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʧʦʚʝʟʠʚʘˁʘ ʙʨʟʦ ʠʩʧʫʩʥʠʭ ʚʝʥʪʠʣʘ. 

 

ʇʨʝʪʧʦʩʪʘʚˀʘʤʦ ʜʘ ʥʘ ʧʨʠʢˀʫʯʢʝ 14 ʠ 12 ʥʠʩʫ ʜʦʚʝʜʝʥʠ ʫʧʨʘʚˀʘʯʢʠ ʩʠʛʥʘʣʠ. 

ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʝ ʠʩʢʘʟʝ. 

1. ʅʘ ʩʣʠʮʠ ______ ʿʝ ʜʦʜʘʪʥʦ ʫʙʨʟʘʥʦ ʫʚʣʘʯʝˁʝ, ʘ ʠʟʚʣʘʯʝˁʝ ʮʠʣʠʥʜʨʘ ʿʝ ʫʩʧʦʨʝʥʦ. 

2. ʅʘ ʩʣʠʮʠ ______ ʿʝ ʜʦʜʘʪʥʦ ʫʙʨʟʘʥʦ ʠʟʚʣʘʯʝˁʝ, ʘ ʫʚʣʘʯʝˁʝ ʮʠʣʠʥʜʨʘ ʿʝ ʫʩʧʦʨʝʥʦ. 

2 

257.  ʅʘ ʩʣʝʜʝ˂ʠʤ ʩʣʠʢʘʤʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʧʥʝʫʤʘʪʩʢʠ ʪʘʿʤʝʨ ʩʘ ʢʘʰˁʝˁʝʤ ʧʨʠ ʫʢˀʫʯʝˁʫ (1) 

ʠ ʪʘʿʤʝʨ ʩʘ ʢʘʰˁʝˁʝʤ ʧʨʠ ʠʩʢˀʫʯʝˁʫ (2), ʩʘ ʩʚʦʿʠʤ ʨʘʜʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ. 

 

 

 

ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʩʣʝʜʝ˂ʠʭ ʪʚʨʜˁʠ, ʫʧʠʩʘʪʠ ʙʨʦʿ ʪʘʿʤʝʨʘ (1 ʠʣʠ 2) ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʪʦʿ 

ʪʚʨʜˁʠ. ʋʢʦʣʠʢʦ ʪʚʨʜˁʘ ʥʝ ʦʜʛʦʚʘʨʘ ʥʠʿʝʜʥʦʿ ʢʦʤʧʦʥʝʥʪʠ, ʥʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʪʚʨʜˁʝ 

ʫʧʠʩʘʪʠ ʥʫʣʫ (0): 

1. ____ ʊʘʿʤʝʨ ʦʜʤʝʨʘʚʘ ʚʨʝʤʝ ʪʝʢ ʧʦ ʧʨʝʩʪʘʥʢʫ ʘʢʪʠʚʘʮʠʿʝ. 

2. ____ ʊʘʿʤʝʨ ʧʦʯʠˁʝ ʜʘ ʦʜʤʝʨʘʚʘ ʚʨʝʤʝ ʫ ʪʨʝʥʫʪʢʫ ʘʢʪʠʚʘʮʠʿʝ. 

3. ____ ʊʘʿʤʝʨ ʜʘʿʝ ʠʟʣʘʟ ʧʦ ʦʢʦʥʯʘˁʫ ʤʝʨʝˁʘ ʚʨʝʤʝʥʘ. 

4. ____ ʊʘʿʤʝʨ ʛʘʩʠ ʠʟʣʘʟ ʦʜʤʘʭ ʧʦ ʜʦʣʘʩʢʫ ʘʢʪʠʚʘʮʠʿʝ 

5. ____ ʊʘʿʤʝʨ ʛʘʩʠ ʠʟʣʘʟ ʧʦ ʦʢʦʥʯʘˁʫ ʤʝʨʝˁʘ ʚʨʝʤʝʥʘ. 

6. ____ ʊʘʿʤʝʨ ʩʝ ʤʦʨʘ ʨʝʩʝʪʦʚʘʪʠ ʜʘ ʙʠ ʩʝ ʚʨʘʪʠʦ ʫ ʧʨʚʦʙʠʪʥʦ ʩʪʘˁʝ. 
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258.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʘ ʧʝʤʘ ʧʥʝʫʤʘʪʩʢʦʛ ʩʠʩʪʝʤʘ. ʇʦʩʤʘʪʨʘʿʤʦ ʨʝʛʫʣʘʪʦʨ ʧʨʠʪʠʩʢʘ 1V1. 

 

ʋ ʢʦʤ ʜʝʣʫ ʦʚʦʛ ʩʠʩʪʝʤʘ ʨʝʛʫʣʘʪʦʨ ʧʨʠʪʠʩʢʘ ʨʝʛʫʣʠʰʝ ʧʨʠʪʠʩʘʢ? ɿʘʦʢʨʫʞʠ ʙʨʦʿ ʠʩʧʨʝʜ 

ʪʘʯʥʦʛ ʦʜʛʦʚʦʨʘ. 

1. ʈʘʜʥʦʤ 

2. ʋʧʨʘʚˀʘʯʢʦʤ 

3. ʋ ʮʝʣʦʤ ʩʠʩʪʝʤʫ 

2 

259.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʘ ʧʝʤʘ ʧʥʝʫʤʘʪʩʢʦʛ ʩʠʩʪʝʤʘ. ʇʦʩʤʘʪʨʘʿʤʦ ʨʝʛʫʣʘʪʦʨ ʧʨʠʪʠʩʢʘ 1V6. 
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ʇʨʝʪʧʦʩʪʘʚʠʤʦ ʜʘ ʿʝ ʧʨʠʛʫʰʥʦ ʥʝʧʦʚʨʘʪʥʠ ʚʝʥʪʠʣ 1V5 ʧʦʪʧʫʥʦ ʟʘʪʚʦʨʝʥ. ʋ ʢʦʤ ʜʝʣʫ 

ʩʠʩʪʝʤʘ ʨʝʛʫʣʘʪʦʨ ʧʨʠʪʠʩʢʘ 1V5 ʨʝʛʫʣʠʰʝ ʧʨʠʪʠʩʘʢ? ɿʘʦʢʨʫʞʠ ʙʨʦʿ ʠʩʧʨʝʜ ʪʘʯʥʦʛ 

ʦʜʛʦʚʦʨʘ. 

1. ʇʨʠʪʠʩʘʢ ʠʟʚʣʘʯʝˁʘ 

2. ʇʨʠʪʠʩʘʢ ʫʚʣʘʯʝˁʘ 

3. ʇʨʠʪʠʩʘʢ ʫ ʪʦʢʫ ʦʙʘ ʨʘʜʥʘ ʭʦʜʘ 

260.  ʌʦʨʤʫʣʘʮʠʿʘ ʟʘʜʘʪʢʘ ï ʦʩʥʦʚ ʠ ʩʘʜʨʞʘʿ ʟʘʜʘʪʢʘ: 

 

ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʩʠʤʙʦʣ ʧʥʝʫʤʘʪʩʢʦʛ ʙʨʦʿʘʯʘ. 

 

ʅʘ ʣʠʥʠʿʘʤʘ ʧʦʨʝʜ ʦʟʥʘʢʝ ʢʦʥʝʢʪʦʨʘ ʙʨʦʿʘʯʘ, ʥʘʧʠʰʠʪʝ ˁʠʭʦʚʫ ʫʣʦʛʫ: 

1  ______________________________ 

2  ______________________________ 

12 _____________________________ 

10 _____________________________ 
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261.  ʅʘ ʩʣʝʜʝ˂ʦʿ ʰʝʤʠ ʧʨʠʢʘʟʘʥ ʿʝ ʧʥʝʫʤʘʪʩʢʠ ʩʠʩʪʝʤ ʩʘ ʙʨʦʿʘʯʝʤ. 

 

 

ʅʘ ʣʠʥʠʿʘʤʘ ʧʦʨʝʜ ʧʠʪʘˁʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʦʨʝ: 

1. ʐʪʘ ʙʨʦʿʠ ʧʥʝʫʤʘʪʩʢʠ ʙʨʦʿʘʯ? ___________________________ 

2. ʂʘʢʦ ʩʝ ʙʨʦʿʘʯ ʨʝʩʝʪʫʿʝ?         ____________________________ 

3. ʐʪʘ ʩʝ ʜʝʰʘʚʘ ʢʘʜʘ ʙʨʦʿʘʯ ʦʜʙʨʦʿʠ ʞʝˀʥʠ ʙʨʦʿ ʮʠʢʣʫʩʘ? ________________________ 

3 

262.  ʌʦʨʤʫʣʘʮʠʿʘ ʟʘʜʘʪʢʘ ï ʦʩʥʦʚ ʠ ʩʘʜʨʞʘʿ ʟʘʜʘʪʢʘ: 

ʅʘ ʩʣʝʜʝ˂ʦʿ ʰʝʤʠ ʧʨʠʢʘʟʘʥ ʿʝ ʭʠʜʨʘʫʣʠʯʢʠ ʩʠʩʪʝʤ ʩʘ ʘʢʫʤʫʣʘʪʦʨʦʤ: 

 

 

ʅʘ ʣʠʥʠʿʘʤʘ ʧʦʨʝʜ ʧʠʪʘˁʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʦʨʝ: 

1. ʂʦʿʝ ʬʫʥʢʮʠʿʝ ʢʨʝʪʘˁʘ ʦʩʪʚʘʨʫʿʝ ʮʠʣʠʥʜʘʨ ʥʘ ʰʝʤʠ?  ___________________________ 

2. ʂʘʢʦ ʩʝ ʘʢʪʠʚʠʨʘ ʨʘʟʚʦʜʥʠʢ?         ____________________________ 

3. ʂʦʿʘ ʢʦʤʧʦʥʝʥʪʘ ʦʜʨʝʹʫʿʝ ʚʨʝʜʥʦʩʪ ʩʠʩʪʝʤʩʢʦʛ ʧʨʠʪʠʩʢʘ? 
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________________________ 

4. ʆʜ ʯʝʛʘ ʟʘʚʠʩʠ ʙʨʟʠʥʘ ʧʫˁʝˁʘ ʘʢʫʤʫʣʘʪʦʨʘ? ____________________ 

5. ʆʜ ʯʝʛʘ ʟʘʚʠʩʠ ʧʨʠʪʠʩʘʢ ʫ ʘʢʫʤʫʣʘʪʦʨʫ? _________________ 

6. ʋ ʢʦʿʠ ʧʦʣʦʞʘʿ ʩʝ ʪʨʝʙʘ ʧʨʝʙʘʮʠʪʠ ʨʘʟʚʦʜʥʠʢ 3/3 ʥʘ ʘʢʫʤʫʣʘʪʦʨʫ ʜʘ ʙʠ ʩʝ ʧʦʤʦ˂ʫ 

ˁʝʛʘ ʦʩʪʚʘʨʠʣʦ ʠʟʚʣʘʯʝˁʝ ʮʠʣʠʥʜʨʘ? ___________________ 

263.  ʅʘ ʩʣʝʜʝ˂ʦʿ ʰʝʤʠ ʧʨʠʢʘʟʘʥ ʿʝ ʭʠʜʨʘʫʣʠʯʢʠ ʩʠʩʪʝʤ ʩʘ ʨʝʛʫʣʘʪʦʨʦʤ ʢʦʥʪʨʘ ʧʨʠʪʠʩʢʘ ʥʘ 

ʮʠʣʠʥʜʨʫ: 

 

 

ʅʘ ʣʠʥʠʿʘʤʘ ʧʦʨʝʜ ʧʠʪʘˁʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʦʨʝ: 

1. ʆʜ ʯʝʛʘ ʟʘʚʠʩʠ ʙʨʟʠʥʘ ʠʟʚʣʘʯʝˁʘ ʮʠʣʠʥʜʨʘ?  ___________________________ 

2. ʆʜ ʯʝʛʘ ʟʘʚʠʩʠ ʩʠʩʪʝʤʩʢʠ ʧʨʠʪʠʩʘʢ?         ____________________________ 

3. ʆʜ ʯʝʛʘ ʟʘʚʠʩʠ ʧʨʠʪʠʩʘʢ ʠʟʚʣʘʯʝˁʘ ʮʠʣʠʥʜʨʘ? ________________________ 

4. ʂʦʿʘ ʿʝ ʫʣʦʛʘ ʥʝʧʦʚʨʘʪʥʦʛ ʚʝʥʪʠʣʘ 1V4? ____________________ 
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264.  ʌʦʨʤʫʣʘʮʠʿʘ ʟʘʜʘʪʢʘ ï ʦʩʥʦʚ ʠ ʩʘʜʨʞʘʿ ʟʘʜʘʪʢʘ: 

ʅʘ ʩʣʝʜʝ˂ʦʿ ʰʝʤʠ ʧʨʠʢʘʟʘʥ ʿʝ ʭʠʜʨʘʫʣʠʯʢʠ ʩʠʩʪʝʤ ʩʘ ʭʠʜʨʘʫʣʠʯʢʠʤ ʨʘʟʜʝˀʠʚʘʯʝʤ 

ʧʨʦʪʦʢʘ: 

 

 

ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʧʠʪʘˁʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʦʨ: 

ʂʦʿʘ ʿʝ ʫʣʦʛʘ ʨʘʟʜʝˀʠʚʘʯʘ ʧʨʦʪʦʢʘ ʫ ʦʚʦʤ ʩʠʩʪʝʤʫ? ___________________________ 

3 

265.  ʅʘ ʩʣʝʜʝ˂ʦʿ ʰʝʤʠ ʧʨʠʢʘʟʘʥ ʿʝ ʭʠʜʨʘʫʣʠʯʢʠ ʩʠʩʪʝʤ ʩʘ ʭʠʜʨʘʫʣʠʯʢʠʤ ʨʝʛʫʣʘʪʦʨʦʤ 

ʧʨʦʪʦʢʘ: 

 

 

ɿʘʦʢʨʫʞʠʪʠ ʠʩʢʘʟʝ ʢʦʿʠ ʩʫ ʪʘʯʥʠ: 

1. ʈʝʛʫʣʘʪʦʨ ʧʨʦʪʦʢʘ ʫ ʦʚʦʤ ʩʠʩʪʝʤʫ ʦʙʝʟʙʝʹʫʿʝ ʢʦʥʩʪʘʥʪʥʫ ʙʨʟʠʥʫ ʢʨʝʪʘˁʘ ʮʠʣʠʥʜʨʘ 

ʥʘ ʜʝʣʫ ʦʜ 150 ʜʦ 200ʤʤ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʧʨʦʤʝʥʝ ʦʧʪʝʨʝ˂ʝˁʘ ʩʠʩʪʝʤʘ. 

2. ʈʝʛʫʣʘʪʦʨ ʧʨʦʪʦʢʘ ʫ ʦʚʦʤ ʩʠʩʪʝʤʫ ʥʝ ʤʦʞʝ ʜʘ ʦʙʝʟʙʝʜʠ ʢʦʥʩʪʘʥʪʥʫ ʙʨʟʠʥʫ ʢʨʝʪʘˁʘ 

ʮʠʣʠʥʜʨʘ ʥʘ ʜʝʣʫ ʦʜ 150 ʜʦ 200ʤʤ ʿʝʨ ʿʝ ʦʧʪʝʨʝ˂ʝˁʝ ʩʠʩʪʝʤʘ ʧʨʦʤʝʥˀʠʚʦ. 

3. ʂʘʜʘ ʩʝ ʘʢʪʠʚʠʨʘ ʛʨʘʥʠʯʥʠʢ S2, ʮʠʣʠʥʜʘʨ ʥʘʩʪʘʚˀʘ ʠʟʚʣʘʯʝˁʝ ʫʙʨʟʘʥʦ ʙʝʟ 
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ʨʝʛʫʣʘʮʠʿʘʝ ʙʨʟʠʥʝ. 

4. ʂʘʜʘ ʩʝ ʘʢʪʠʚʠʨʘ ʛʨʘʥʠʯʥʠʢ S2, ʮʠʣʠʥʜʘʨ ʥʘʩʪʘʚˀʘ ʠʟʚʣʘʯʝˁʝ ʫʩʧʦʨʝʥʦ ʩʘ 

ʨʝʛʫʣʘʮʠʿʦʤ ʙʨʟʠʥʝ. 

5. ʋʣʦʛʘ ʥʝʧʦʚʨʘʪʥʦʛ ʚʝʥʪʠʣʘ 1V2 ʿʝ ʦʤʦʛʫ˂ʘʚʘˁʝ ʚʨʘ˂ʘˁʘ ʮʠʣʠʥʜʨʘ ʫ ʧʦʯʝʪʥʠ ʧʦʣʦʞʘʿ 

ʙʝʟ ʨʝʛʫʣʘʮʠʿʝ ʙʨʟʠʥʝ. 

6. ʋʣʦʛʘ ʥʝʧʦʚʨʘʪʥʦʛ ʚʝʥʪʠʣʘ 1V2 ʿʝ ʦʤʦʛʫ˂ʘʚʘˁʝ ʚʨʘ˂ʘˁʘ ʮʠʣʠʥʜʨʘ ʫ ʧʦʯʝʪʥʠ ʧʦʣʦʞʘʿ 

ʩʘ ʨʝʛʫʣʘʮʠʿʦʤ ʙʨʟʠʥʝ ʧʦʤʦ˂ʫ ʨʝʛʫʣʘʪʦʨʘ ʧʨʦʪʦʢʘ. 

266.  ʅʘ ʩʣʝʜʝ˂ʦʿ ʰʝʤʠ ʧʨʠʢʘʟʘʥ ʿʝ ʭʠʜʨʘʫʣʠʯʢʠ ʩʠʩʪʝʤ ʩʘ ʭʠʜʨʘʫʣʠʯʢʠʤ ʨʘʟʚʦʜʥʠʢʦʤ ʪʠʧʘ 

4/3 ʠ ʩʨʝʜʠˁʰʠʤ ʧʦʣʦʞʘʿʝʤ ʩʘ AB-T ʚʘʨʠʿʘʥʪʦʤ. 

 

 

ʂʘʜʘ ʿʝ ʨʘʟʚʦʜʥʠʢ ʫ ʩʨʝʜʠʰˁʝʤ ʧʦʣʦʞʘʿʫ, ʮʠʣʠʥʜʘʨ ˂ʝ ʠʟʚʫ˂ʠ ʜʦ ʢʨʘʿʘ, ʙʝʟ ʘʢʪʠʚʘʮʠʿʝ 

ʩʘʤʦʛ ʨʘʟʚʦʜʥʠʢʘ. ʇʨʠʪʠʩʘʢ ʢʦʿʠ ʩʝ ʜʦʚʦʜʠ ʜʦ ʨʘʟʚʦʜʥʠʢʘ ʥʘ ʢʦʥʝʢʪʦʨʫ ʈ ʩʝ ʧʦʜʿʝʜʥʘʢʦ 

ʧʨʝʥʦʩʠ ʥʘ ʦʙʘ ʠʟʣʘʟʘ, ɸ ʠ ɺ. ʆʙʿʘʩʥʠʪʝ ʟʙʦʛ ʯʝʛʘ ʩʝ ʮʠʣʠʥʜʘʨ ʢʨʝ˂ʝ ʥʘ ʦʚʘʢʘʚ ʥʘʯʠʥ. 

_________________________________________________________________________ 
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˜˝˛ː˝ˍ˙ˍˎ˕˘˚˕ ˘˛ː˕ˤ˗˕ ˗˛˚˟˝˛˘˒˝˕ 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓ ̉̂ ̪̑̏ ̉̒̐̑̆̅ ̓̑́̇̆̎̏̄ ̏ ̅̄̏̃̏̑́ 
 

267.   ʋ ʩʢʝʥ ʮʠʢʣʫʩʫ ʩʣʠʢʘ ʫʣʘʟʘ ʩʝ ʬʦʨʤʠʨʘ  ʫ ʪʦʢʫ: 
 

1. ʢʦʤʫʥʠʢʘʮʠʿʝ 
2. ʫʣʘʟʥʦʛ ʩʢʝʥʘ 
3. ʧʨʦʛʨʘʤʩʢʦʛ ʩʢʝʥʘ 

1 

268.  ʈɸʄ ʤʝʤʦʨʠʿʘ PLC -ʘ ʩʘʜʨʞʠ: 
 

1. ʩʠʩʪʝʤʩʢʝ ʜʘʪʦʪʝʢʝ 
2. ʧʨʦʛʨʘʤʩʢʝ ʜʘʪʦʪʝʢʝ 
3. ʙʫʪʘʙʠʣʥʝ ʜʘʪʦʪʝʢʝ 
4. ʜʘʪʦʪʝʢʝ ʛʨʝʰʢʝ 

1 

269.  ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧ ʢʦʜ ʧʨʦʛʨʘʤʠʨʘˁʘ ʧʨʦʛʨʘʤʠʙʠʣʥʠʭ ʣʦʛʠʯʢʠʭ ʢʦʥʪʨʦʣʝʨʘ (ʇʃʎ-ʘ) ʿʝ: 
 

1. ɸʢʮʠʿʘ ï ʋʩʣʦʚ 
2. ʋʩʣʦʚ ï ɸʢʮʠʿʘ 
3. ʋʩʣʦʚ ʙʝʟ ʘʢʮʠʿʝ 

1 

270.  ʋʣʘʟʥʠ ʤʦʜʫʣ PLC ʢʦʥʪʨʦʣʝʨʘ ʠʤʘ  ʟʘʜʘʪʘʢ ʜʘ 
 

1. ʫʧʨʘʚˀʘ ʠʟʚʨʰʥʠʤ ʝʣʝʤʝʥʪʠʤʘ  

2. ʧʨʠʭʚʘʪʘ ʩʠʛʥʘʣʝ ʠʟ ʩʧʦˀˁʝʛ ʩʚʝʪʘ 

3. ʦʙʘʚˀʘ D/ɸ ʢʦʥʚʝʨʟʠʿʫ 

1 

271.  ʈʝʟʦʣʫʮʠʿʘ ɸ/ɼ ʢʦʥʚʝʨʪʦʨʘ ʫʣʘʟʥʦʛ ʘʥʘʣʦʛʥʦʛ ʤʦʜʫʣʘ ʟʘʚʠʩʠ ʦʜ: 
 

1. ʠʟʤʝʨʝʥʝ ʘʥʘʣʦʛʥʝ ʚʝʣʠʯʠʥʝ 
2. ʪʨʘʿʘˁʘ ʫʣʘʟʥʦʛ ʩʢʝʥʘ 
3. ʙʨʦʿʘ ʙʠʪʦʚʘ ʢʦʿʠʤʘ ʩʝ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜʘʙʠʨʘʢ (ʦʜʤʝʨʘʢ) 

1 

272.  ʊʘʙʝʣʘ ʫʣʘʟʘ ʠ ʠʟʣʘʟʘ (Allocation List) ʢʦʜ ʧʨʦʛʨʘʤʠʨʘˁʘ PLC -a ʩʘʜʨʞʠ: 
 

1. ʉʧʠʩʘʢ ʤʦʜʫʣʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʜʘʪʦʤ ʧʨʦʿʝʢʪʫ ʠ ʢʦʤʝʥʪʘʨʝ 
2. ʂʦʥʬʠʛʫʨʘʮʠʿʫ ʤʝʤʦʨʠʿʝ 
3. ʆʧʝʨʘʥʜʝ, ˁʠʭʦʚʝ ʩʠʤʙʦʣʠʯʢʝ ʘʜʨʝʩʝ ʠ ʢʦʤʝʥʪʘʨʝ  
4. ʃʦʢʘʮʠʿʫ ʧʦʪʧʨʦʛʨʘʤʘ ʠ ˁʝʛʦʚ ʥʘʯʠʥ ʧʦʟʠʚʘˁʘ ʠʟ ʦʩʥʦʚʥʦʛ ʧʨʦʛʨʘʤʘ 

1 

273.  ʇʨʦʛʨʘʤʠʨʘˁʝ ʛʨʘʬʠʯʢʠʭ (HMI ï Human Machine Interface) ʪʝʨʤʠʥʘʣʘ ʩʝ ʚʨʰʠ: 
 

1. ʋ ʦʢʚʠʨʫ ʧʠʩʘˁʘ ʧʨʦʛʨʘʤʘ ʟʘ PLC 
2. ʅʝʤʘ ʧʦʪʨʝʙʝ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝʤ ʪʝʨʤʠʥʘʣʘ 
3. ʇʦʤʦ˂ʫ ʧʦʩʝʙʥʦʛ ʩʦʬʪʚʝʨʘ 

1 

274.  SCADA ʩʠʩʪʝʤ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ: 
 

1. ʩʫʧʝʨʚʠʟʠʿʩʢʘ ʢʦʥʪʨʦʣʘ ʠ ʘʢʚʠʟʠʮʠʿʘ ʧʦʜʘʪʘʢʘ  

2. ʩʫʧʝʨʚʠʟʠʿʩʢʦ ʫʧʨʘʚˀʘˁʝ ʠ ʢʦʥʚʝʨʟʠʿʘ ʧʦʜʘʪʘʢʘ  

3. ʩʫʧʝʨʚʠʟʠʿʩʢʘ ʢʦʥʪʨʦʣʘ ʠ ʘʜʘʧʪʠʚʥʘ ʦʙʨʘʜʘ ʧʦʜʘʪʘʢʘ 

 

1 
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275.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ  ʣʝʜʝʨ ʜʠʿʘʛʨʘʤ.ʇʨʝʢʠʜʘʯʠ A,B,C ʠ D ʩʫ ʩʘ ʥʦʨʤʘʣʥʦ ʦʪʚʦʨʝʥʠʤ 
ʢʦʥʪʘʢʪʠʤʘ: 
 

 
 
ʉʠʿʘʣʠʮʘ S ˂ʝ ʩʝ ʫʧʘʣʠʪʠ ʢʘʜʘ ʿʝ: 

 
1. ʇʨʝʢʠʜʘʯ ɸ ʧʨʠʪʠʩʥʫʪ ʀ ʧʨʝʢʠʜʘʯ B ʧʨʠʪʠʩʥʫʪ ʀʃʀ ʧʨʝʢʠʜʘʯ C ʥʝʧʨʠʪʠʩʥʫʪ ʠ 
ʧʨʝʢʠʜʘʯ D ʥʝʧʨʠʪʠʩʥʫʪ. 

2. ʇʨʝʢʠʜʘʯ ɸ ʥʝʧʨʠʪʠʩʥʫʪ ʀ ʧʨʝʢʠʜʘʯ B ʧʨʠʪʠʩʥʫʪ ʀʃʀ ʧʨʝʢʠʜʘʯ C ʥʝʧʨʠʪʠʩʥʫʪ ʠ 
ʧʨʝʢʠʜʘʯ D ʧʨʠʪʠʩʥʫʪ. 

3. ʇʨʝʢʠʜʘʯ ɸ ʥʝʧʨʠʪʠʩʥʫʪ ʀ ʧʨʝʢʠʜʘʯ B ʧʨʠʪʠʩʥʫʪ ʀʃʀ ʧʨʝʢʠʜʘʯ C ʧʨʠʪʠʩʥʫʪ ʠ 
ʧʨʝʢʠʜʘʯ D ʥʝʧʨʠʪʠʩʥʫʪ. 

1 

276.  ʂʦʨʠʩʥʠʯʢʠ ʧʨʦʛʨʘʤ ʢʦʜ PLC-a ʩʝ ʪʨʘʿʥʦ ʯʫʚʘ ʫ ʤʝʤʦʨʠʿʠ: 
 

1. RAM  
2. EEPROM (FLASH) 
3. ROM 

1 

277.  ʂʦʜ ʫʤʨʝʞʘʚʘˁʘ PLC-ʘ, ʩʪʘʥʜʘʨʜʥʠ ʢʦʥʝʢʪʦʨ ʟʘ UTPʢʘʙʣ ʥʦʩʠ ʦʟʥʘʢʫ: 
 

1. RJ-11 
2. RJ-95 
3. RJ-45 

1 

278.  ʅʘ ʘʜʨʝʩʠ I0.0 ʧʦʚʝʟʘʥ ʿʝ ʪʘʩʪʝʨ ʩʪʘʨʪ ʩʘ ʥʦʨʤʘʣʥʦ ʦʪʚʦʨʝʥʠʤ ʢʦʥʪʘʢʪʦʤ, ʘ ʥʘ ʘʜʨʝʩʠ 
I0.1 ʧʦʚʝʟʘʥ ʿʝ ʪʘʩʪʝʨ ʩʪʦʧ ʩʘ ʥʦʨʤʘʣʥʦ ʦʪʚʦʨʝʥʠʤ ʢʦʥʪʘʢʪʦʤ. ʌʫʥʢʮʠʿʘ ʧʨʦʛʨʘʤʘ 
ʥʘʧʠʩʘʥʦʛ ʫ ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ ʣʝʩʪʚʠʯʘʩʪʠʭ ʜʠʿʘʛʨʘʤʘ, ʧʨʠʢʘʟʘʥʦʛ ʥʘ ʩʣʠʮʠ ʿʝ ʜʘ: 
 

 

1. ʋʢˀʫʯʠ ʤʦʪʦʨ ʥʘ ʠʟʣʘʟʫ ʆ0.2 ʧʨʠʪʠʩʢʦʤ ʪʘʩʪʝʨʘ I0.1 ʠ ʠʩʢˀʫʯʠ ʤʦʪʦʨ ʧʨʠʪʠʩʢʦʤ 
ʪʘʩʪʝʨʘ I0.0 

2. ʋʢˀʫʯʠ ʤʦʪʦʨ ʥʘ ʠʟʣʘʟʫ ʆ0.2 ʧʨʠʪʠʩʢʦʤ ʪʘʩʪʝʨʘ I0.0 ʠ ʠʩʢˀʫʯʠ ʤʦʪʦʨ ʧʨʠʪʠʩʢʦʤ 
ʪʘʩʪʝʨʘ I0.1 

3. ʋʢˀʫʯʠ ʤʦʪʦʨ ʥʘ ʠʟʣʘʟʫ ʆ0.2 ʠʩʪʦʚʨʝʤʝʥʠʤ ʧʨʠʪʠʩʢʦʤ ʪʘʩʪʝʨʘ I0.0 ʠ ʪʘʩʪʝʨʘ 
I0.1 

4. ʋʢˀʫʯʠ ʤʦʪʦʨ ʥʘ ʠʟʣʘʟʫ ʆ0.3 ʧʨʠʪʠʩʢʦʤ ʪʘʩʪʝʨʘ I0.0 ʠ ʠʩʢˀʫʯʠ ʤʦʪʦʨ ʧʨʠʪʠʩʢʦʤ 
ʪʘʩʪʝʨʘ I0.1 

2 
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279.  ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʨʘʥʛʘ ʥʘ ʩʣʠʮʠ ʫ ʢʦʿʝʤ ʿʝ ʧʨʦʛʨʘʤʩʢʠ ʦʩʪʚʘʨʝʥʦ ʩʘʤʦʜʨʞʘˁʝ: 
 

  
 

2 

280.  ɼʘʪʘ ʿʝ ʢʦʥʬʠʛʫʨʘʮʠʿʘ PLC -ʘ ʧʦ ʩʣʦʪʦʚʠʤʘ: 
 
     ʉʣʦʪ        ʄʦʜʫʣ 
       0            ʎʝʥʪʨʘʣʥʘ ʧʨʦʮʝʩʦʨʩʢʘ ʿʝʜʠʥʠʮʘ 
       1            ɼʠʛʠʪʘʣʥʠ ʫʣʘʟ 
       2            ɼʠʛʠʪʘʣʥʠ ʠʟʣʘʟ 
 
NC ʢʦʥʪʘʢʪ ʩʝʥʟʦʨʘ je ʧʦʚʝʟʘʥ ʥʘ 5 ʧʠʥ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʤʦʜʫʣʘ.  
ɳʝʛʦʚʘ ʘʜʨʝʩʘ ʢʘʦ ʦʧʝʨʘʥʜʘ ʫ ʧʨʦʛʨʘʤʫ ʿʝ: 
 

1. O5.2  
2. ʆ0.5  
3. O2.0  
4. I2.5  
5. I3.5 
6. I1.5 

 

2 

281.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤ. 
ʋʢʦʣʠʢʦ  ʩʝ ʥʘ ʘʜʨʝʩʫ I0.0 ʧʦʚʝʞʝ ʪʘʩʪʝʨ ʩʘ ʥʦʨʤʘʣʥʦ ʟʘʪʚʦʨʝʥʠʤ ʢʦʥʪʘʢʪʦʤ: 
 

 

1. ʄʦʪʦʨ ʥʝ˂ʝ ʩʪʘʨʪʦʚʘʪʠ 
2. ʄʦʪʦʨ ˂ʝ ʩʝ ʫʢˀʫʯʠʪʠ ʦʜʤʘʭ ʥʘʢʦʥ ʩʪʘʨʪʦʚʘˁʘ ʇʃʎ ʧʨʦʛʨʘʤʘ  
3. ʄʦʪʦʨ ˂ʝ ʩʝ ʫʢˀʫʯʠʪʠ ʧʦʩʣʝ 10 ʩʝʢʫʥʜʠ 
4. ʄʦʪʦʨ ˂ʝ ʩʝ ʠʩʢˀʫʯʠʪʠ ʧʦʩʣʝ 10 ʩʝʢʫʥʜʠ 

2 
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282.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘʨʝʜʙʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʬʫʥʢʮʠʿʫ: 
 

 
 

1. I:0/0 OR I:0/1 

2. I:0/0 OR  I:0/1  

3. I:0/0 AND  I:0/1 

4. I:0/0 XOR I:0/1 

2 

283.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʠʟʣʘʟʥʠ ʠʥʪʝʨʬʝʿʩ PLC-ʘ ʟʘ ʜʠʛʠʪʘʣʥʝ ʩʠʛʥʘʣʝ ʩʘ ʤʦʪʦʨʦʤ ʥʘ 
ʠʟʣʘʟʫ.  
 

 
ɸʢʦ ʿʝ ʥʘ ʠʟʣʘʟʥʦʿ ʣʠʥʠʿʠ ʠʥʪʝʨʬʝʿʩʘ ʣʦʛʠʯʢʘ ʿʝʜʠʥʠʮʘ (L1) ʪʘʜʘ: 
 

1. ʊ1-ʚʦʜʠ, ʊ2- ʚʦʜʠ, ʄ- ʧʦʢʨʝʥʫʪ 
2. ʊ1-ʥʝ ʚʦʜʠ, ʊ2-ʚʦʜʠ ʄ-ʧʦʢʨʝʥʫʪ 
3. ʊ1-ʚʦʜʠ, ʊ2- ʥʝ ʚʦʜʠ ʄ ïʥʝʧʦʢʨʝʥʫʪ 
4. ʊ1-ʥʝ ʚʦʜʠ, ʊ2-ʥʝ ʚʦʜʠ ʄ-ʥʝʧʦʢʨʝʥʫʪ 

2 

284.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤ: 
 

 
 
 

1. ɹʠʪ I0.0 ˂ʝ ʠʤʘʪʠ ʩʪʘʪʫʩ 1 ʜʦʢ ʛʦʜ ʙʠʪ O0.1 ʦʜʨʞʘʚʘ ʩʪʘʪʫʩ 1. 
2. ɹʠʪ O0.1 ˂ʝ ʠʤʘʪʠ ʩʪʘʪʫʩ 0 ʜʦʢ ʛʦʜ ʙʠʪ I0.0 ʦʜʨʞʘʚʘ ʩʪʘʪʫʩ 1. 
3. ɹʠʪ O0.1 ˂ʝ ʠʤʘʪʠ ʩʪʘʪʫʩ 1 ʜʦʢ ʛʦʜ ʙʠʪ I0.0 ʦʜʨʞʘʚʘ ʩʪʘʪʫʩ 1. 

2 

285.  ʅʘ ʩʣʠʮʠ  ʿʝ ʜʘʪ  ʣʝʜʝʨ ʜʠʿʘʛʨʘʤ  ʟʘ ʫʢˀʫʯʠʚʘˁʝ/ʠʩʢˀʫʯʠʚʘˁʝ ʩʠʿʘʣʠʮʝ.   2 
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ɸʢʦ ʩʝ ʥʘ ʘʜʨʝʩʫ I0.1 ʜʦʚʝʜʝ ʢʦʥʪʠʥʫʘʣʥʘ ʣʦʛʠʯʢʘ ʿʝʜʠʥʠʮʘ ʪʘʜʘ: 
 

1. ʉʠʿʘʣʠʮʘ ˂ʝ ʩʝ ʠʩʢˀʫʯʠʪʠ ʥʘʢʦʥ 20s 
2. ʉʠʿʘʣʠʮʘ ˂ʝ ʩʚʝʪʣʝʪʠ 20s 
3. ʉʠʿʘʣʠʮʘ ˂ʝ ʩʝ ʫʢˀʫʯʠʪʠ ʧʦʩʣʝ 20s 
4. ʅʠʰʪʘ ʩʝ ʥʝ˂ʝ ʜʝʩʠʪʠ 

286.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ: 
 

1. ʀʟʣʘʟʥʠ ʠʥʪʝʨʬʝʿʩ ʟʘ  ʘʥʘʣʦʛʥʝ ʩʠʛʥʘʣʝ 
2. ʋʣʘʟʥʠ ʠʥʪʝʨʬʝʿʩ ʟʘ ʜʠʛʠʪʘʣʥʝ ʩʠʛʥʘʣʝ 
3. ʀʟʣʘʟʥʠ ʠʥʪʝʨʬʝʿʩ ʟʘ ʜʠʛʠʪʘʣʥʝ ʩʠʛʥʘʣʝ 
4. ʋʣʘʟʥʠ ʠʥʪʝʨʬʝʿʩ ʟʘ ʘʥʘʣʦʛʥʝ ʩʠʛʥʘʣʝ 

 
 

2 

287.  ʅʘ ʩʣʠʮʠ ʩʫ ʜʘʪʝ ʜʚʝ ʨʝʯʠ ʥʘʜ ʢʦʿʠʤʘ ʿʝ ʠʟʚʨʰʝʥʘ ʣʦʛʠʯʢʘ ʦʧʝʨʘʮʠʿʘ. 
ʅʘʜ ʨʝʯʠʤʘ I1 ʠ I2 ʠʟʚʨʰʝʥʘ ʿʝ : 

1. ʃʦʛʠʯʢʘ ʦʧʝʨʘʮʠʿʘ ʢʦʤʧʣʝʤʝʥʪʠʨʘˁʘ  

2. ʃʦʛʠʯʢʘ ʝʢʩʢʣʫʟʠʚʥʦ ʠʣʠ ʦʧʝʨʘʮʠʿʘ 

3. ʃʦʛʠʯʢʘ Ăʠñ ʦʧʝʨʘʮʠʿʘ  

4. ʃʦʛʠʯʢʘ Ăʠʣʠñ ʦʧʝʨʘʮʠʿʘ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2 
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288.  ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʠʩʧʨʝʜ ʪʨʘʞʝʥʦʛ ʦʜʛʦʚʦʨʘ. 
 
ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤ ʟʘ ʨʝʛʫʣʘʮʠʿʫ ʥʠʚʦʘ ʚʦʜʝ ʠʟʤʝʹʫ ʜʚʝ ʝʣʝʢʪʨʦʜʝ.  
ʅʘ ʟʘʿʝʜʥʠʯʢʫ(ʥʘʿʜʫʞʫ) ʝʣʝʢʪʨʦʜʫ ʜʦʚʦʜʠ ʩʝ ʥʘʧʦʥ 24 V.   
ʉʘ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤʘ ʩʝ ʚʠʜʠ ʥʘ ʢʦʿʝ ʘʜʨʝʩʝ ʩʫ ʚʝʟʘʥʝ ʧʨʝʦʩʪʘʣʝ 2 ʝʣʝʢʪʨʦʜʝ. 
 

  
 
ɸʢʦ ʿʝ ʥʠʚʦ ʚʦʜʝ ʫ ʦʧʘʜʘˁʫ ʧʫʤʧʘ ʩʝ ʫʢˀʫʯʫʿʝ ʢʘʜʘ: 
 

1. ʦʙʝ ʝʣʝʢʪʨʦʜʝ ʙʫʜʫ ʧʦʪʦʧˀʝʥʝ 
2. ʥʠʿʝʜʥʘ ʝʣʝʢʪʨʦʜʘ ʥʠʿʝ ʧʦʪʦʧˀʝʥʘ 
3. ʿʝ ʧʦʪʦʧˀʝʥʘ ʩʘʤʦ ʝʣʝʢʪʨʦʜʘ ʚʠʩʦʢʦʛ ʥʠʚʦʘ 
4. ʿʝ ʧʦʪʦʧˀʝʥʘ ʩʘʤʦ ʝʣʝʢʪʨʦʜʘ ʥʠʩʢʦʛ ʥʠʚʦʘ 

2 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓̉ ̪̂̑̏̆̃̆ ̉̒̐̑̆̅ ̖̓̑́̇̆̎̉ ̏̅̄̏̃̏̑́ 
 

289.  ʂʣʘʩʠ ʛʨʘʬʠʯʢʠʭ ʿʝʟʠʢʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʧʨʦʛʨʘʤʘʙʠʣʥʠʭ ʣʦʛʠʯʢʠʭ ʢʦʥʪʨʦʣʝʨʘ 
ʧʨʠʧʘʜʘ: 
 

1. ʃʠʩʪʘ ʠʥʩʪʨʫʢʮʠʿʘ (Instruction List) 
2. ʃʝʩʪʚʠʯʘʩʪʠ ʜʠʿʘʛʨʘʤ (Ladder Diagram) 
3. ʉʪʨʫʢʪʫʨʥʠ ʪʝʢʩʪ (Structured Text) 
4. ʌʫʥʢʮʠʿʩʢʠ ʙʣʦʢ ʜʠʿʘʛʨʘʤ (Function Block Diagram) 

2 

290.  Human-Machine Interface (HMI) ʦʙʫʭʚʘʪʘ: 
 

1. PLC 
2. Oʧʝʨʘʮʠʦʥʝ ʧʘʥʝʣʝ 
3. ʉʝʥʟʦʨʝ 
4. ɸʢʪʫʘʪʦʨʠ 
5. SCADA 

2 

291.  ʉʃʀʂɸ ʋʃɸɿɸ ʿʝ ʦʙʣʘʩʪ ʤʝʤʦʨʠʿʝ ʫ ʢʦʿʦʿ ʩʝ ʯʫʚʘʿʫ ʧʦʜʘʮʠ ʢʦʿʠ ʜʦʣʘʟʝ ʩʘ  
 

1. ʪʘʩʪʝʨʘ 

2. ʩʠʿʘʣʠʮʝ 

3. ʩʝʥʟʦʨʘ 

4. ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʭ ʚʝʥʪʠʣʘ 

2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
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292.  ʅʘʧʘʿʘˁʝ ʧʨʦʛʨʘʤʘʙʠʣʥʦʛ ʣʦʛʠʯʢʦʛ ʢʦʥʪʨʦʣʝʨʘ ʤʦʞʝ ʙʠʪʠ: 
 

1. 380 V AC 
2. 24 V   DC 
3. 10 V   DC 
4. 220 V  AC 

2 

293.  ʅʘ ʧʨʠʣʦʞʝʥʦʤ ʣʝʜʝʨ ʩʠʤʙʦʣʫ ʪʘʿʤʝʨ ʠʤʘ ʩʣʝʜʝ˂ʘ ʧʦˀʘ : 
 

1. ʇʨʝʪʭʦʜʥʦ ʧʦʜʝʰʝʥʫ ʚʨʝʜʥʦʩʪ 

2. ʬʨʝʢʚʝʥʮʠʿʫ ʪʘʿʤʝʨʘ 

3. ɸʜʨʝʩʫ  ʪʘʿʤʝʨʘ 

4. ɺʨʝʤʝʥʩʢʫ ʙʘʟʫ 

5. ʊʠʧ ʪʘʿʤʝʨʘ 

 

 

2 

294.  ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿʝʚʝ ʠʩʧʨʝʜ ʪʨʘʞʝʥʠʭ ʦʜʛʦʚʦʨʘ: 
 

1. RS-232 ʧʨʝʜʩʪʘʚˀʘ ʩʝʨʠʿʩʢʠ ʧʦʨʪ 

2. RS-485 ʧʨʝʜʩʪʘʚˁʘ ʧʘʨʘʣʝʣʥʠ ʧʦʨʪ 

3. ɹʨʟʠʥʘ ʧʨʝʥʦʩʘ ʧʦʜʘʪʘʢʘ ʠʟʨʘʞʘʚʘ ʩʝ ʙʨʦʿʝʤ ʧʨʝʥʝʪʠʭ ʙʠʪʦʚʘ ʫ ʿʝʜʠʥʠʮʠ 

ʚʨʝʤʝʥʘ (bps- bits per second) 

4. SMS (Short Message Service) ʧʨʝʜʩʪʘʚˀʘ ʩʝʨʚʠʩ ʟʘ ʧʨʝʥʦʩ ʧʘʢʝʪʘ ʢʦʿʠ ʩʘʜʨʞʝ 

ʩʣʠʢʝ ʠ ʟʚʫʢ  

2 

295.  ʅʘʚʝʜʝʥʝ ʩʫ ʪʚʨʜˁʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ  SCADA ʩʠʩʪʝʤ. 
ʀʟʜʚʦʿʠʪʠ ʪʘʯʥʝ: 
 

1. SCADA ï ʥʘʜʟʦʨʥʦ ʫʧʨʘʚˀʘʯʢʠ ʩʠʩʪʝʤ ʤʦʞʝ ʜʘ ʨʘʟʤʝˁʫʿʝ ʧʦʜʘʪʢʝ ʧʨʝʢʦ 

ʀʥʪʝʨʥʝʪʘ 

2. SCADA ï ʥʘʜʟʦʨʥʦ ʫʧʨʘʚˀʘʯʢʠ ʩʠʩʪʝʤ ʥʝ ʧʦʜʨʞʘʚʘ ʛʨʘʬʠʯʢʦ ʦʢʨʫʞʝˁʝ  

3. ʂʦʜ SCADA ï ʥʘʜʟʦʨʥʦ ʫʧʨʘʚˀʘʯʢʦʛ ʩʠʩʪʝʤʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʜʝʬʠʥʠʩʘʪʠ ʘʣʘʨʤʝ 

4. ʈʘʟʚʦʿ SCADA ï ʥʘʜʟʦʨʥʦ ʫʧʨʘʚˀʘʯʢʦʛ ʩʠʩʪʝʤʘ ʟʘʧʦʯʠˁʝ ʢʨʝʠʨʘˁʝʤ ʙʘʟʝ 

ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʩʝ ʧʨʘʪʝ ʠ ʦʙʨʘʹʫʿʫ 

2 

296.  ʇʨʝʤʘ ʢʦʥʩʪʨʫʢʮʠʿʠ PLC ʢʦʥʪʨʦʣʝʨʠ ʤʦʛʫ ʙʠʪʠ: 
 

1. ʤʦʜʫʣʘʨʥʦʛ ʪʠʧʘ  

2. ʥʫʤʝʨʠʯʢʦʛ ʪʠʧʘ 

3. ʢʦʤʧʘʢʪʥʦʛ ʪʠʧʘ 

4. ʣʦʛʠʯʢʦʛ ʪʠʧʘ 

2 
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297.  ɸʨʠʪʤʝʪʠʯʢʝ ʥʘʨʝʜʙʝ PLC -ʘ ʩʘʜʨʞʝ ʩʣʝʜʝ˂ʘ ʧʦˀʘ: 
 

1. ʀʤʝ ʥʘʨʝʜʙʝ 

2. ɸʜʨʝʩʫ ʩʣʠʢʝ ʫʣʘʟʘ 

3. ʆʧʝʨʘʥʜʝ 

4. ɸʜʨʝʩʫ ʩʣʠʢʝ ʠʟʣʘʟʘ 

5. ʈʝʟʫʣʪʘʪ 

6. ʂʦʤʫʥʠʢʘʮʠʿʘ 

3 

298.  ɿʘ ʘʥʘʣʦʛʥʝ ʤʦʜʫʣʝ PLC ʢʦʥʪʨʦʣʝʨʘ ʜʝʬʠʥʠʩʘʥʠ ʩʫ  ʩʣʝʜʝ˂ʠ ʥʘʧʦʥʩʢʠ ʠ ʩʪʨʫʿʥʠ 
ʦʧʩʝʟʠ ʩʠʛʥʘʣʘ: 
 

1. (0 ï 10)V. 

2. (4 ï 10)V. 

3. (4 ï 20)mA. 

4. (0 ï 10)mA. 

5. (-10 ï 10)V. 

6. (10 ï 10)mA  

3 

299.  ʊɸG ʦʧʝʨʘʮʠʦʥʦʛ ʧʘʥʝʣʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʩʣʝʜʝ˂ʠʭ ʝʣʝʤʝʥʘʪʘ: 
 

1. ʠʤʝʥʘ  

2. ʘʜʨʝʩʝ ʦʧʝʨʘʮʠʦʥʦʛ ʧʘʥʝʣʘ 

3. ʠʤʝʥʘ ʦʧʝʨʘʮʠʦʥʦʛ ʧʘʥʝʣʘ 

4. ʠʤʝʥʘ PLC ʢʦʥʪʨʦʣʝʨʘ 

5. ʘʜʨʝʩʝ ʪʘʛʘ 

6. ʪʠʧʘ ʠʤʝʥʘ PLC ʢʦʥʪʨʦʣʝʨʘ 

3 

300.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘʨʝʜʙʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʬʫʥʢʮʠʿʫ: 
 

 
 
 

1. AND 

2. OR 

3. NOR 

4. NAND 

2 

301.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘʨʝʜʙʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʬʫʥʢʮʠʿʫ: 
 

 
 

2 
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ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

107 

 

 
1. AND 

2. OR 

3. NOR 

4. NAND 

302.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘʨʝʜʙʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʬʫʥʢʮʠʿʫ: 
 

 
 
 

1. AND 

2. XOR 

3. NOR 

4. NAND 

2 

303.  ʂʦʿʠ ʿʝ ʨʝʜʦʩʣʝʜ ʠʩʧʠʪʠʚʘˁʘ ʠʩʪʠʥʠʪʦʩʪʠ ʨʘʥʛʦʚʘ ʫ ʦʢʚʠʨʫ ʩʚʘʢʦʛ ʩʢʝʥ ʮʠʢʣʫʩʘ? 
 

1. ʀʩʧʠʪʫʿʫ ʩʝ ʩʘʤʦ ʦʥʠ ʨʘʥʛʦʚʠ ʯʠʿʠ ʫʩʣʦʚʠ ʩʫ ʠʩʪʠʥʠʪʠ 

2. ʈʘʥʛʦʚʠ ʩʝ ʥʝ ʠʩʧʠʪʫʿʫ ʥʘ ʠʩʪʠʥʠʪʦʩʪ 

3. ʈʘʥʛʦʚʠ ʩʝ ʠʩʧʠʪʫʿʫ ʥʘ ʠʩʪʠʥʠʪʦʩʪ ʧʦʯʝʚ ʦʜ ʥʫʣʪʦʛ, ʠ ʨʝʜʦʤ ʜʦ ʧʦʩʣʝʜˁʝʛ ʫ 
ʣʝʜʝʨʫ 

4. ʀʩʧʠʪʫʿʫ ʩʝ ʩʘʤʦ ʨʘʥʛʦʚʠ ʫ ʛʣʘʚʥʦʿ ʨʫʪʠʥʠ 

2 

304.  ʅʘ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤʫ ʥʘ ʩʣʠʮʠ ʩʝ ʧʦʤʦ˂ʫ ʫʣʘʟʘ I:0/0 ʜʦʚʦʜʠ ʢʦʥʪʠʥʫʘʣʥʦ ʥʘʧʘʿʘˁʝ ʥʘ 
ʪʘʿʤʝʨ T4:0. ʊʨʠ ʩʪʘʪʫʩʥʘ ʙʠʪʘ ʪʘʿʤʝʨʘ (EN enable, TT timer timing, DN done) ʩʫ ʧʦʚʝʟʘʥʠ 
ʥʘ ʨʘʟʣʠʯʠʪʝ ʩʠʿʘʣʠʮʝ. ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʧʦʨʝʜ ʪʚʨʜˁʝ ʢʦʿʘ ʿʝ ʠʩʪʠʥʠʪʘ. 
 

 
 
 

1. DN ʙʠʪ ʪʘʿʤʝʨʘ ˂ʝ ʙʠʪʠ ʘʢʪʠʚʘʥ ʩʘʤʦ ʜʦʢ ʪʘʿʤʝʨ ʤʝʨʠ ʟʘʜʘʪʠ ʚʨʝʤʝʥʩʢʠ 

3 
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ʠʥʪʝʨʚʘʣ. 

2. DN ʙʠʪ ʪʘʿʤʝʨʘ ˂ʝ ʙʠʪʠ ʘʢʪʠʚʘʥ ʢʘʜʘ ʪʘʿʤʝʨ ʠʟʤʝʨʠ ʟʘʜʘʪʠ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ, 
ʘʣʠ ʠ ʥʘʢʦʥ ʪʦʛʘ, ʩʚʝ ʜʦʢ ʩʝ ʪʘʿʤʝʨ ʥʝ ʨʝʩʝʪʫʿʝ. 

3. DN ʙʠʪ ʪʘʿʤʝʨʘ ʩʝ ʧʘʣʠ ʦʜʤʘʭ ʧʦ ʘʢʪʠʚʠʨʘˁʫ ʫʣʘʟʘ I:0/0 

305.  ʅʘ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤʫ ʥʘ ʩʣʠʮʠ ʩʝ ʧʦʤʦ˂ʫ ʫʣʘʟʘ I:0/0 ʜʦʚʦʜʠ ʢʦʥʪʠʥʫʘʣʥʦ ʥʘʧʘʿʘˁʝ ʥʘ 
ʪʘʿʤʝʨ T4:0. ʊʨʠ ʩʪʘʪʫʩʥʘ ʙʠʪʘ ʪʘʿʤʝʨʘ (EN enable, TT timer timing, DN done) ʩʫ ʧʦʚʝʟʘʥʠ 
ʥʘ ʨʘʟʣʠʯʠʪʝ ʩʠʿʘʣʠʮʝ. ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʧʦʨʝʜ ʪʚʨʜˁʝ ʢʦʿʘ ʿʝ ʠʩʪʠʥʠʪʘ. 
 

 
 
 

1. DN ʙʠʪ ʪʘʿʤʝʨʘ ˂ʝ ʙʠʪʠ ʘʢʪʠʚʘʥ ʩʘʤʦ ʢʘʜʘ ʪʘʿʤʝʨ ʤʝʨʠ ʟʘʜʘʪʠ ʚʨʝʤʝʥʩʢʠ 
ʠʥʪʝʨʚʘʣ. 

2. DN ʙʠʪ ʪʘʿʤʝʨʘ ˂ʝ ʙʠʪʠ ʘʢʪʠʚʘʥ ʩʘʤʦ ʜʦʢ ʧʦʩʪʦʿʠ ʥʘʧʘʿʘˁʝ ʥʘ ʪʘʿʤʝʨʫ 

3. DN ʙʠʪ ʪʘʿʤʝʨʘ ʩʝ ʧʘʣʠ ʦʜʤʘʭ ʧʦ ʘʢʪʠʚʠʨʘˁʫ ʫʣʘʟʘ I:0/0, ʘʣʠ ʿʝ ʘʢʪʠʚʘʥ ʠ ʟʘ 
ʚʨʝʤʝ ʤʝʨʝˁʘ ʚʨʝʤʝʥʩʢʦʛ ʠʥʪʝʨʚʘʣʘ, ʧʦ ʯʠʿʝʤ ʠʩʪʝʢʫ ʩʝ ʛʘʩʠ 

3 

306.  ʅʘ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤʫ ʥʘ ʩʣʠʮʠ ʩʝ ʧʦʤʦ˂ʫ ʫʣʘʟʘ I:0/0 ʜʦʚʦʜʠ ʢʦʥʪʠʥʫʘʣʥʦ ʥʘʧʘʿʘˁʝ ʥʘ 
ʪʘʿʤʝʨ T4:0. ʊʨʠ ʩʪʘʪʫʩʥʘ ʙʠʪʘ ʪʘʿʤʝʨʘ (EN enable, TT timer timing, DN done) ʩʫ ʧʦʚʝʟʘʥʠ 
ʥʘ ʨʘʟʣʠʯʠʪʝ ʩʠʿʘʣʠʮʝ. ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʧʦʨʝʜ ʪʚʨʜˁʝ ʢʦʿʘ ʿʝ ʠʩʪʠʥʠʪʘ. 
 

 
 
 

1. ʊʘʿʤʝʨ ʢʨʝ˂ʝ ʜʘ ʤʝʨʠ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʦʜʤʘʭ ʧʦ ʛʘʰʝˁʫ ʩʠʛʥʘʣʘ ʩʘ ʫʣʘʟʘ 
I:0/0 

2. ʊʘʿʤʝʨ ʢʨʝ˂ʝ ʜʘ ʤʝʨʠ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʦʜʤʘʭ ʧʦ ʜʦʚʦʹʝˁʫ ʩʠʛʥʘʣʘ ʩʘ ʫʣʘʟʘ 
I:0/0 

3 
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3. ʊʘʿʤʝʨ ʢʨʝ˂ʝ ʜʘ ʤʝʨʠ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʥʘʢʦʥ ʰʪʦ ʩʝ ˁʝʛʦʚ DN ʙʠʪ ʫʛʘʩʠ 
ʧʦʤʦ˂ʫ ʩʠʛʥʘʣʘ ʩʘ ʫʣʘʟʘ I:0/0 

307.  ʅʘ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤʫ ʥʘ ʩʣʠʮʠ ʩʝ ʧʦʤʦ˂ʫ ʉʪʘʨʪ ʪʘʩʪʝʨʘ ʥʘ ʫʣʘʟʫ I:0/0 ʜʦʚʦʜʝ ʠʤʧʫʣʩʥʠ 
ʩʠʛʥʘʣʠ ʢʘ ʙʨʦʿʘʯʫ C5:0. ʋ ʢʦʤ ʩʣʫʯʘʿʫ ˂ʝʤʦ ʜʦʙʠʪʠ ʠʟʣʘʟ O:0/0? ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʧʦʨʝʜ 
ʪʚʨʜˁʝ ʢʦʿʘ ʿʝ ʠʩʪʠʥʠʪʘ. 
 

 
 

1. ʀʟʣʘʟ O:0/0 ʩʝ ʜʦʙʠʿʘ ʦʜʤʘʭ ʧʦ ʩʪʘʨʪʦʚʘˁʫ ʩʠʩʪʝʤʘ 

2. ʀʟʣʘʟ O:0/0 ʩʝ ʜʦʙʠʿʘ ʥʘʢʦʥ ʰʪʦ 5 ʧʫʪʘ ʧʨʠʪʠʩʥʝʤʦ ʉʪʘʨʪ ʪʘʩʪʝʨ 

3. ʀʟʣʘʟ O:0/0 ʿʝ ʘʢʪʠʚʘʥ ʩʚʝ ʜʦʢ ʉʪʘʨʪ ʪʘʩʪʝʨ ʜʨʞʠʤʦ ʧʨʠʪʠʩʥʫʪʠʤ 

3 

308.  ʅʘ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤʫ ʥʘ ʩʣʠʮʠ ʩʝ ʧʦʤʦ˂ʫ ʉʪʘʨʪ ʪʘʩʪʝʨʘ ʥʘ ʫʣʘʟʫ I:0/0 ʜʦʚʦʜʝ ʠʤʧʫʣʩʥʠ 
ʩʠʛʥʘʣʠ ʢʘ ʙʨʦʿʘʯʫ C5:0. ʇʦʩʤʘʪʨʘʤʦ ʧʦʥʘʰʘˁʝ ʠʟʣʘʟʘ O:0/0. ɿʘʦʢʨʫʞʠʪʠ ʙʨʦʿ ʧʦʨʝʜ 
ʪʚʨʜˁʝ ʢʦʿʘ ʿʝ ʠʩʪʠʥʠʪʘ. 
 

 
 

1. ʀʟʣʘʟ O:0/0 ʩʝ ʜʦʙʠʿʘ ʦʜʤʘʭ ʧʦ ʩʪʘʨʪʦʚʘˁʫ ʩʠʩʪʝʤʘ, ʘ ʛʘʩʠ ʩʝ ʢʘʜʘ 
ʘʢʫʤʫʣʠʨʘʥʘ ʚʨʝʜʥʦʩʪ ʙʨʦʿʘʯʘ (ACC) ʧʘʜʥʝ ʠʩʧʦʜ ʧʨʝʪʭʦʜʥʦ ʧʦʜʝʰʝʥʝ 
ʚʨʝʜʥʦʩʪʠ (PRE) 

2. ʀʟʣʘʟ O:0/0 ʥʝ ʤʦʞʝʤʦ ʜʦʙʠʪʠ ʿʝʨ ʿʝ ʘʢʫʤʫʣʠʨʘʥʘ ʚʨʝʜʥʦʩʪ ʙʨʦʿʘʯʘ (ACC) ʚʝ˂ʘ 
ʦʜ ʧʨʝʪʭʦʜʥʦ ʧʦʜʝʰʝʥʝ ʚʨʝʜʥʦʩʪʠ (PRE) 

3. ʀʟʣʘʟ O:0/0 ʿʝ ʧʦ ʩʪʘʨʪʦʚʘˁʫ ʩʠʩʪʝʤʘ ʠʩʢˀʫʯʝʥ, ʘ ʧʘʣʠ ʩʝ ʢʘʜʘ ʘʢʫʤʫʣʠʨʘʥʘ 

ʚʨʝʜʥʦʩʪ ʙʨʦʿʘʯʘ (ACC) ʧʘʜʥʝ ʠʩʧʦʜ ʧʨʝʪʭʦʜʥʦ ʧʦʜʝʰʝʥʝ ʚʨʝʜʥʦʩʪʠ (PRE) 

3 

309.  ʅʘ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤʫ ʥʘ ʩʣʠʮʠ ʧʨʠʢʘʟʘʥ ʿʝ ʨʘʥʛ ʩʘ ʠʥʩʪʨʫʢʮʠʿʦʤ ʠʚʠʯʥʦʛ ʦʢʠʜʘˁʘ ʧʦ 
ʫʟʣʘʟʥʦʿ ʠʚʠʮʠ (OSR ï One Shot Rising). ɿʘʦʢʨʫʞʠʪʠ ʪʚʨʜˁʝ ʢʦʿʝ ʩʫ ʪʘʯʥʝ: 
 

 
 

1. ʇʦ ʧʨʠʪʠʩʢʫ ʥʘ ʉʪʘʨʪ ʪʘʩʪʝʨ ʧʘʣʠ ʩʝ ʩʠʿʘʣʠʮʘ 

2. ʉʠʿʘʣʠʮʘ ʩʝ ʥʝ ʤʦʞʝ ʫʧʘʣʠʪʠ ʿʝʨ OSR ʠʥʩʪʨʫʢʮʠʿʘ ʜʘʿʝ ʣʦʛʠʯʢʫ ʿʝʜʠʥʠʮʫ ʥʘ 
ʠʟʣʘʟʫ ʩʘʤʦ ʫ ʪʦʢʫ ʿʝʜʥʦʛ ʩʢʝʥ ʮʠʢʣʫʩʘ 

2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
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3. ɼʘ ʙʠ OSR ʠʥʩʪʨʫʢʮʠʿʘ ʜʘʣʘ ʠʟʣʘʟ, ʪʘʩʪʝʨ ʩʝ ʤʦʨʘ ʜʨʞʘʪʠ ʢʦʥʪʠʥʫʘʣʥʦ 

4. OSR ʠʥʩʪʨʫʢʮʠʿʘ ʜʘʿʝ ʠʟʣʘʟ ʩʘʤʦ ʫ ʪʦʢʫ ʿʝʜʥʦʛ ʩʢʝʥ ʮʠʢʣʫʩʘ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʪʦ 
ʢʦʣʠʢʦ ʜʫʛʦ ʩʝ ʪʘʩʪʝʨ ʜʨʞʠ ʧʨʠʪʠʩʥʫʪʠʤ 

5. ʉʠʿʘʣʠʮʘ ˂ʝ ʩʝ ʫʧʘʣʠʪʠ ʪʦʢʦʤ ʢʨʘʪʢʦʛ ʚʨʝʤʝʥʩʢʦʛ ʠʥʪʝʨʚʘʣʘ ʧʘ ˂ʝ ʩʝ ʫʛʘʩʠʪʠ 

310.  ʅʘ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤʫ ʥʘ ʩʣʠʮʠ ʧʨʠʢʘʟʘʥ ʿʝ ʨʘʥʛ ʩʘ ʠʥʩʪʨʫʢʮʠʿʦʤ ʠʚʠʯʥʦʛ ʦʢʠʜʘˁʘ ʧʦ 
ʩʠʣʘʟʥʦʿ ʠʚʠʮʠ (OSF ï One Shot Falling). ɿʘʦʢʨʫʞʠʪʠ ʪʚʨʜˁʝ ʢʦʿʝ ʩʫ ʪʘʯʥʝ: 
 

 
 

1. ʇʦ ʧʨʠʪʠʩʢʫ ʥʘ ʉʪʘʨʪ ʪʘʩʪʝʨ ʙʨʦʿʘʯ C5:0 ʩʝ ʜʝʢʨʝʤʝʥʪʠʨʘ 

2. ɼʘ ʙʠ ʙʨʦʿʘʯ C5:0 ʠʟʚʨʰʠʦ ʙʨʦʿʘˁʝ ʧʦʪʨʝʙʥʦ ʿʝ ʜʨʞʘʪʠ ʉʪʘʨʪ ʪʘʩʪʝʨ 
ʢʦʥʪʠʥʫʘʣʥʦ 

3. ʇʦ ʧʫʰʪʘˁʫ ʉʪʘʨʪ ʪʘʩʪʝʨʘ ʙʨʦʿʘʯ C5:0 ʩʝ ʠʥʢʨʝʤʝʥʪʠʨʘ 

4. ɹʨʦʿʘʯ C5:0 ˂ʝ ʩʝ ʠʥʢʨʝʤʝʥʪʠʨʘʪʠ ʧʦ ʧʨʠʪʠʩʢʫ ʉʪʘʨʪ ʪʘʩʪʝʨʘ, ʘ ʢʘʜʘ ʩʝ ʪʘʩʪʝʨ 
ʧʫʩʪʠ, ʙʨʦʿʘʯ ʩʝ ʜʝʢʨʝʤʝʥʪʠʨʘ 

5. ɼʘ ʙʠ ʙʨʦʿʘʯ C5:0 ʠʟʚʨʰʠʦ ʙʨʦʿʘˁʝ ʧʦʪʨʝʙʥʦ ʿʝ ʉʪʘʨʪ ʪʘʩʪʝʨ ʜʚʘ ʧʫʪʘ ʦʪʧʫʩʪʠʪʠ 

2 

 

ˑ̏̐̔̎̉̓̉ ̒̌ ̯̆̅̆̆ ̘̗̑̆̆̎̉̆ ̉ ̓́̂̆̌̆ 
 

311.  ɱʝʜʥʘ ʧʨʦʛʨʘʤʩʢʘ ʣʠʥʠʿʘ ʣʝʜʝʨ ʿʝʟʠʢʘ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʥʠʟʘ ʛʨʘʬʠʯʢʠʭ ʩʠʤʙʦʣʘ ʠ ʥʘʟʠʚʘ 

ʩʝ ______________. 
1 

312.  ʅʦʨʤʘʣʥʦ ʦʪʚʦʨʝʥ ʢʦʥʪʘʢʪ (NO) ʿʝ ʧʨʝʢʠʜʘʯ ʢʦʿʠ ______________________ ʩʪʨʫʿʫ ʩʚʝ 

ʜʦʢ ʥʠʿʝ ʧʨʠʪʠʩʥʫʪ. 
1 

313.  ʅʦʨʤʘʣʥʦ ʟʘʪʚʦʨʝʥʠ ʢʦʥʪʘʢʪ ʿʝ ʢʦʥʪʘʢʪ ʢʦʿʠ, ʧʨʦʧʫʰʪʘ ʩʪʨʫʿʫ,  ʩʚʝ ʜʦʢ 

___________ʧʨʠʪʠʩʥʫʪ. 
1 

314.  ''ʆʇʊʆñ ʠʟʦʣʘʮʠʿʘ ʟʥʘʯʠ ʜʘ ʩʝ ʩʠʛʥʘʣ ʧʨʝʥʦʩʠ ʧʫʪʝʤ _____________. 1 

315.  ɸʥʘʣʦʛʥʠ ʫʣʘʟʥʠ ʤʦʜʫʣʠ ʦʙʘʚˀʘʿʫ ʢʦʥʚʝʨʟʠʿʫ ʘʥʘʣʦʛʥʠʭ ʩʠʛʥʘʣʘ ʩʘ ʘʥʘʣʦʛʥʠʭ ʩʝʥʟʦʨʘ  

ʫ ____________________ ʩʠʛʥʘʣʝ ʧʦʛʦʜʥʝ ʟʘ ʜʘˀʫ ʦʙʨʘʜʫ ʫ PLC ʢʦʥʪʨʦʣʝʨʫ. 
1 

316.  ʌʫʥʢʮʠʿʘ ʙʨʦʿʘʯʘ ʢʦʿʠ ʿʝ ʨʝʘʣʠʟʦʚʘʥ ʩʦʬʪʚʝʨʩʢʠ ʫ ʦʢʚʠʨʫ ʥʘʨʝʜʙʠ PLC -ʘ ʫ 

ʣʝʩʪʚʠʯʘʩʪʦʤ ʜʠʿʘʛʨʘʤʫ ʿʝ ʜʘ ʙʨʦʿʠ ʧʨʦʤʝʥʝ ʢʦʿʝ ʩʝ ʿʘʚˀʘʿʫ ʥʘ ˁʝʛʦʚʦʤ ʙʨʦʿʘʯʢʦʤ 

ʫʣʘʟʫ. ʊʝ ʧʨʦʤʝʥʝ ʩʝ ʦʛʣʝʜʘʿʫ ʫ ʪʦʤʝ ʜʘ ʩʝ ʫ ʛʨʘʥʠ ʚʝʟʘʥʦʿ ʟʘ ʙʨʦʿʘʯʢʠ ʫʣʘʟ ʦʩʪʚʘʨʠ 

2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
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ʧʨʝʣʘʟ ʠʟ ʩʪʘˁʘ _________________________ ʫʩʣʦʚ ʫ ʩʪʘˁʝ ____________________ 

ʫʩʣʦʚ. 

317.  ʊʘʿʤʝʨ ʧʦ ʫʢˀʫʯʝˁʫ (ʆN-delay) ʧʦʯʠˁʝ ʩʘ ,,ʨʘʜʦʤ, ʢʘʜʘ ʿʝ ʫʩʣʦʚ ʫ ʨʘʥʛʫ ʪʘʿʤʝʨʘ 

__________________, ʘ ʥʘʢʦʥ ʠʩʪʝʢʘ ʟʘʜʘʪʦʛ ʚʨʝʤʝʥʩʢʦʛ ʠʥʪʝʨʚʘʣʘ, ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʠʪ ʫ 

ʤʝʤʦʨʠʿʠ ʩʝ ʧʦʩʪʘʚˀʘ ʥʘ __________________________________. 

2 

318.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤ. 

 

 

ʂʘʜʘ ʩʝ ʥʘ ʘʜʨʝʩʠ  I0.1 ʧʦʿʘʚʠ ʣʦʛʠʯʢʘ ʿʝʜʠʥʠʮʘ ʠʩʧʫˁʝʥ ʿʝ ʫʩʣʦʚ ʟʘ ʠʟʚʨʰʝˁʝ ʥʘʨʝʜʙʝ 

_______. 

ʇʨʦʛʨʘʤ ʩʝ ʥʘʩʪʘʚˀʘ ʥʘ ʤʝʩʪʫ ʦʟʥʘʯʝʥʦʤ ʥʘʨʝʜʙʦʤ _________.  

2 

319.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ LADDER ʜʠʿʘʛʨʘʤ. 

ʉʠʛʥʘʣ ʘʣʘʨʤʘ ʧʨʦʛʨʘʤʘ ʧʨʠʢʘʟʘʥʦʛ ʥʘ ʩʣʠʮʠ ʿʝ ʘʢʪʠʚʘʥ ʫʢʫʧʥʦ ______  ʩʝʢʫʥʜʠ.  

 

2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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320.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ LADDER ʜʠʿʘʛʨʘʤ. 

ʉʠʛʥʘʣ ʥʘ ʠʟʣʘʟʫ B ʧʨʦʛʨʘʤʘ ʧʨʠʢʘʟʘʥʦʛ ʥʘ ʩʣʠʮʠ  ʩʝ  ʘʢʪʠʚʠʨʘ ʧʦʩʣʝ  ______ ʩʝʢʫʥʜʠ 

ʠ ʧʦʩʪʦʿʠ ʩʚʝ ʜʦʢ ʧʦʩʪʦʿʠ ʩʠʛʥʘʣ ʥʘ ʫʣʘʟʫ ɸ.  

  

 

2 

321.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ LADDER ʜʠʿʘʛʨʘʤ. 

ɸʢʦ ʿʝ ʪʘʩʪʝʨ S1 ʧʨʠʪʠʩʥʫʪ 20 ʧʫʪʘ ʘ ʪʘʩʪʝʨ S2 ʧʨʠʪʠʩʥʫʪ 11 ʧʫʪʘ ʚʨʝʜʥʦʩʪ ʫ ʨʝʛʠʩʪʨʫ 

ʙʨʦʿʘʯʘ ˂ʝ ʙʠʪʠ _____.  

     

 

 

2 

 

322.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ PLC ïʘ (ʧʨʦʛʨʘʤʠʙʠʣʥʦʛ ʣʦʛʠʯʢʦʛ ʢʦʥʪʨʦʣʝʨʘ)  
ɼʦʧʠʩʘʪʠ ʠʤʝʥʘ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠ ʥʠʩʫ ʠʤʝʥʦʚʘʥʠ, ʦʜʥʦʩʥʦ ʥʘ ʤʝʩʪʠʤʘ ʛʜʝ ʩʫ ʙʨʦʿʝʚʠ 
1,2,3 ʠ 4. 

2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

113 

 

 

 

323.  ɸʢʦ ʩʫ ʚʨʝʜʥʦʩʪʠ ʫ ʨʝʛʠʩʪʨʠʤʘ N7:0=1000111101001111 ʠ  

N7:1=1111010100110011 , ʚʨʝʜʥʦʩʪ ʫ ʨʝʛʠʩʪʨʫ N7:2 ʿʝ _________________.  

     

 

2 

324.  ɸʢʦ ʩʫ ʚʨʝʜʥʦʩʪʠ ʫ ʨʝʛʠʩʪʨʠʤʘ N7:0=1000111101001111 ʠ                                                        

N7:1=1111010100110011, ʚʨʝʜʥʦʩʪ ʫ ʨʝʛʠʩʪʨʫ N7:2 ʿʝ _________________.  

  

2 

               ʀʟʣʘʟʥʝ ʣʠʥʠʿʝ 

4 ʎʇʋ 

ʀʟʣʘʟʥʠ ʧʨʠʣʘʛʦʜʥʠ 

ʩʪʝʧʝʥ 

1       

1Ulaznli(oblikklem

a) 

2 

ʢʦʤʫʥʠʢʘ

-ʮʠʿʘ 

ʣʠʥʠʿʝ ʟʘ 

ʧʨʦʰʠʨʝ

ˁʝ 

3 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

114 

 

325.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʝʣʝʢʪʨʠʯʥʘ ʰʝʤʘ ʚʝʟʠʚʘˁʘ ʫʣʘʟʘ ʠ ʠʟʣʘʟʘ PLC ʢʦʥʪʨʦʣʝʨʘ. 

ʂʘʜʘ ʿʝ ʠʟʣʘʟ O:0/0 ʣʦʛʠʯʢʦʿ ʿʝʜʠʥʠʮʠ ʥʘ ʧʦʙʫʜʥʠ ʥʘʤʦʪʘʿ ʨʝʣʝʘ R1 ʿʝ ʜʦʚʝʜʝʥ ʥʘʧʦʥ ʦʜ 

_______. 

 
 

2 

326.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ PLC ʢʦʥʪʨʦʣʝʨ 

ʇʨʠʪʠʩʢʦʤ ʥʘ ʪʘʩʪʝʨ S1 ʥʘ  ʥʫʣʪʠ ʧʠʥ ʫʣʘʟʘ PLC ʢʦʥʪʨʦʣʝʨʘ ʩʝʜʦʚʦʜʠ ʥʘʧʦʥ ʦʜ _____ 

ʰʪʦ ʟʥʘʯʠ ʜʘ ʥʘ ʫʣʘʟʫ I:0/0 ʠʤʘʤʦ ʩʠʛʥʘʣ ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʣʦʛʠʯʢʦʿ ʿʝʜʠʥʠʮʠ 

 

 

2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

115 

 

327.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʝʣʝʢʪʨʠʯʥʘ ʰʝʤʘ ʚʝʟʠʚʘˁʘ ʫʣʘʟʘ ʠ ʠʟʣʘʟʘ PLC ʢʦʥʪʨʦʣʝʨʘ. 

ʂʘʜʘ ʿʝ ʢʦʥʪʘʥʪ G1 ʘʢʪʠʚʠʨʘʥ  ʥʘ ʫʣʘʟ ____________ ʿʝ ʜʦʚʝʜʝʥ ʥʘʧʦʥ ʦʜ 24V. 

  

2 

328.  ʅʘ ʩʣʠʮʠ ʩʫ ʜʘʪʝ ʜʚʝ ʨʝʯʠ ʥʘʜ ʢʦʿʠʤʘ ʿʝ ʠʟʚʨʰʝʥʘ ʣʦʛʠʯʢʘ ʦʧʝʨʘʮʠʿʘ. 

 

ɸʢʦ ʿʝ ʥʘʜ ʨʝʯʠʤʘ I1 ʠ I2 ʠʟʚʨʰʝʥʘ ʣʦʛʠʯʢʘ ʝʢʩʢʣʫʟʠʚʥʦ Ăʠʣʠñ ʦʧʝʨʘʮʠʿʘ, ʫʧʠʩʘʪʠ 

ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʙʠʪʦʚʝ ʫ ʨʝʟʫʣʪʫʿʫ˂ʦʿ ʨʝʯʠ R. 

 

 
 
 
 
 
 
 
 
 
 
 

2 

329.  ɱʝʜʘʥ ʫʣʘʟʥʠ ʠʥʪʝʨʬʝʿʩ ʟʘ ʘʥʘʣʦʛʥʝ ʩʠʛʥʘʣʝ, ʢʦʿʠ ʩʝ ʩʘʩʪʦʿʠ ʦʜ 16 ʘʥʘʣʦʛʥʠʭ ʫʣʘʟʘ, 

ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʫ ʩʝʙʠ ʠʤʘ  ________  ɸ/D ʢʦʥʚʝʨʪʦʨ/-ʘ, ʿʝʜʘʥ ʠʟʣʘʟʥʠ ʠʥʪʝʨʬʝʿʩ ʟʘ 

ʘʥʘʣʦʛʥʝ ʩʠʛʥʘʣʝ, ʢʦʿʠ ʩʝ ʩʘʩʪʦʿʠ ʦʜ 4 ʘʥʘʣʦʛʥʘ ʠʟʣʘʟʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʫ ʩʝʙʠ ʠʤʘ    

____________  D /ɸ ʢʦʥʚʝʨʪʦʨ/-ʘ. 

2 

330.  GPRS ʿʝ ʩʝʨʚʠʩ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ____________ ʚʝʟʫ ʠʟʤʝʹʫ PLC ʢʦʥʪʨʦʣʝʨʘ ʩʘ 

ʫʜʘˀʝʥʠʤ ʫʨʝʹʘʿʠʤʘ ʧʫʪʝʤ  ________ ʤʨʝʞʝ. 

 
2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

116 

 

331.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʪʝʞʠʥʩʢʠ D/A ʢoʥʚʝʨʪʦʨ ʩʘ ʯʝʪʚʦʨʦʙʠʪʥʦʤ ʢʦʥʚʝʨʟʠʿʦʤ. 

ʆʙʝʣʝʞʠʪʠ ʚʨʝʜʥʦʩʪʠ ʦʪʧʦʨʥʠʢʘ ʪʘʢʦ ʜʘ ʧʨʝʪʩʪʘʚˀʘʿʫ ʪʝʞʠʩʢʝ ʢʦʝʬʠʮʠʿʝʥʪʝ ʟʘ ʫʣʘʟʥʝ 

ʥʘʧʦʥʝ U1,U2,U3,U4. 

 

R1=_________ 

R2=_________ 

R3=_________ 

R4=_________ 

2,5 

332.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ __________, ʩʘ ʦʟʥʘʢʦʤ __________ ʯʠʿʘ ʿʝ ʟʘʜʘʪʘ ʚʨʝʜʥʦʩʪ 

ʙʨʦʿʘˁʘ_____. 

   

3 

333.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ _______________, ʩʘ oʟʥʘʢʦʤ __________ ʯʠʿʠ ʿʝ ʟʘʜʘʪʠ 

ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ______s. 

 

3 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

117 

 

334.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʼʘʥ PLC ʢʦʥʪʨʦʣʝʨ. 

ʊʘʩʪʝʨ S1 je ʚʝʟʘʥ ʥʘ ʥʫʣʪʠ ʧʠʥ ʫʣʘʟʘ PLC ʢʦʥʪʨʦʣʝʨʘ ʩʘ ʘʜʨʝʩʦʤ ________, ʘ ʨʝʣʝʿ R2 

ʿʝ ʚʝʟʘʥ ʥʘ ʧʨʚʠ ʧʠʥ ʠʟʣʘʟʘ PLC ʢʦʥʪʨʦʣʝʨʘ ʩʘ ʘʜʨʝʩʦʤ _______. 

 

3 

335.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʣʝʜʝʨ ʩʠʤʙʦʣ : 

 

                            

 

 

 

                      

 

 

 

                      

 

 

ʂʘʜʘ ʿʝ ʠʩʧʫˁʝʥ ʫʩʣʦʚ ʥʘʨʝʜʙʝ ʠʥʩʪʨʫʢʮʠʿʘ ʩʘʙʠʨʘ ʩʘʜʨʞʘʿ ʨʝʯʠ ______ ʠ ʙʨʦʿʘ 

_______. 

3 

336.  1. ʋʣʘʟʥʝ ʠ ʠʟʣʘʟʥʝ ʿʝʜʥʦʙʠʪʥʝ ʥʘʨʝʜʙʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʨʘʜ ʩʘ 

__________________ ʩʠʛʥʘʣʠʤʘ. 

2. ʅʝʜʦʩʪʘʮʠ ʿʝʜʥʦʛ ʫʣʘʟʥʦʛ ʠʥʪʝʨʬʝʿʩʘ ʟʘ ʜʠʛʠʪʘʣʥʝ ʩʠʛʥʘʣʝ, ʢʦʿʠ ʫʤʝʩʪʦ 

ʦʧʪʦʠʟʦʣʘʮʠʿʝ, ʢʦʨʠʩʪʠ ʛʘʣʚʘʥʩʢʫ ʠʟʦʣʘʮʠʿʫ ʩʫ : __________________  ʠ 

_______________ , ʠʪʜ.  

 

3 

ADD 

X1 

#0001 

X1 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

118 

 

337.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʧʨʦʛʨʘʤ ʫ Ladder ʜʠʿʘʛʨʘʤʫ.  

ʅʘ ʫʣʘʟʫ I:0/0 ʧʦʚʝʟʘʥ ʿʝ ʉʪʘʨʪ ʪʘʩʪʝʨ, ʢʦʿʠ ʥʘʧʘʿʘ ʙʨʦʿʘʯ ʩʘ ʠʥʢʨʝʤʝʥʪʠʨʘˁʝʤ. ʂʘʜʘ 

˂ʝʤʦ ʜʦʙʠʪʠ ʠʟʣʘʟ O:0/0? 

   

 

 
1. ʀʟʣʘʟ O:0/0 ʩʝ ʜʦʙʠʿʘ ʦʜʤʘʭ ʧʦ ʩʪʘʨʪʦʚʘˁʫ ʩʠʩʪʝʤʘ 

2. ʀʟʣʘʟ O:0/0 ʩʝ ʜʦʙʠʿʘ ʜʦʢ ʛʦʜ ʿʝ ʙʨʦʿʘʯʢʘ ʧʨʦʤʝʥˀʠʚʘ ʤʘˁʘ ʠʣʠ ʿʝʜʥʘʢʘ 5 

3. ʀʟʣʘʟ O:0/0 ʩʝ ʜʦʙʠʿʘ ʢʘʜʘ ʿʝ ʙʨʦʿʘʯʢʘ ʧʨʦʤʝʥˀʠʚʘ 10 

4. ʀʟʣʘʟ O:0/0 ʩʝ ʜʦʙʠʿʘ ʢʘʜʘ ʙʨʦʿʘʯʢʘ ʧʨʦʤʝʥˀʠʚʘ ʙʫʜʝ ʚʝ˂ʘ ʦʜ 5 

3 

338.  ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ, ʫ ʪʘʙʝʣʠ ʩʫ ʜʘʪʠ ʥʘʟʠʚʠ ʚʨʝʤʝʥʩʢʠʭ ʠʥʩʪʨʫʢʮʠʿʘ (ʪʘʿʤʝʨʘ). ʋ ʩʫʩʝʜʥʠʤ 
˂ʝʣʠʿʘʤʘ, ʫʧʠʩʘʪʠ ʟʥʘʯʝˁʝ ʦʚʠʭ ʠʥʩʪʨʫʢʮʠʿʘ: 
 

TON  

TOF  

RTO  
 

3 

339.  ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ, ʫ ʪʘʙʝʣʠ ʩʫ ʜʘʪʠ ʥʘʟʠʚʠ ʙʨʦʿʘʯʢʠʭ ʠʥʩʪʨʫʢʮʠʿʘ (ʙʨʦʿʘʯʘ). ʋ ʩʫʩʝʜʥʠʤ 
˂ʝʣʠʿʘʤʘ, ʫʧʠʩʘʪʠ ʟʥʘʯʝˁʝ ʦʚʠʭ ʠʥʩʪʨʫʢʮʠʿʘ: 
 

CTU  

CTD  
 

2 

340.  ʅʘ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤʫ ʥʘ ʩʣʠʮʠ ʩʝ ʧʦʤʦ˂ʫ ʫʣʘʟʘ I:0/0 ʜʦʚʦʜʠ ʢʦʥʪʠʥʫʘʣʥʦ ʥʘʧʘʿʘˁʝ ʥʘ 
ʪʘʿʤʝʨ T4:0. ʊʨʠ ʩʪʘʪʫʩʥʘ ʙʠʪʘ ʪʘʿʤʝʨʘ (EN enable, TT timer timing, DN done) ʩʫ ʧʦʚʝʟʘʥʠ 
ʥʘ ʨʘʟʣʠʯʠʪʝ ʩʠʿʘʣʠʮʝ. ʅʘ ʣʠʥʠʿʘʤʘ ʧʦʨʝʜ ʪʚʨʜˁʠ, ʜʦʧʠʰʠʪʝ ʙʨʦʿ ʩʠʿʘʣʠʮʝ ʢʦʿʘ ˂ʝ ʙʠʪʠ 
ʫʧʘˀʝʥʘ ʢʘʜʘ ʩʝ ʠʩʧʫʥʝ ʥʘʚʝʜʝʥʠ ʫʩʣʦʚʠ. ʋʢʦʣʠʢʦ ʪʚʨʜˁʘ ʥʝ ʦʜʛʦʚʘʨʘ ʥʠʿʝʜʥʦʤ ʨʘʥʛʫ 
ʣʝʜʝʨʘ, ʥʘ ʣʠʥʠʿʫ ʧʦʨʝʜ ˁʝ ʫʧʠʰʠʪʝ ʥʫʣʫ.  
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1. ʉʠʿʘʣʠʮʘ ʙʨʦʿ _____ ˂ʝ ʩʚʝʪʣʝʪʠ ʜʦʢ ʪʘʿʤʝʨ ʤʝʨʠ ʟʘʜʘʪʠ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ. 

2. ʉʠʿʘʣʠʮʘ ʙʨʦʿ _____ ˂ʝ ʩʚʝʪʣʝʪʠ ʢʘʜʘ ʪʘʿʤʝʨ ʠʟʤʝʨʠ ʟʘʜʘʪʠ ʚʨʝʤʝʥʩʢʠ 
ʠʥʪʝʨʚʘʣ. 

3. ʉʠʿʘʣʠʮʘ ʙʨʦʿ _____ ˂ʝ ʩʚʝʪʣʝʪʠ ʟʘ ʚʨʝʤʝ ʜʦʢ ʪʘʿʤʝʨ ʤʝʨʠ, ʘʣʠ ʠ ʥʘʢʦʥ ʠʩʪʝʢʘ 
ʚʨʝʤʝʥʩʢʦʛ ʠʥʪʝʨʚʘʣʘ 

4. ʉʠʿʘʣʠʮʘ ʙʨʦʿ _____ ˂ʝ ʩʚʝʪʣʝʪʠ ʩʚʝ ʜʦʢ ʧʦʩʪʦʿʠ ʥʘʧʘʿʘˁʝ ʥʘ ʪʘʿʤʝʨʫ. 

                                                                                       

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̘̉̈̑́̔̎́̓̉ ̉ ̎́̐̉̒́̓̉ ̪̯̏̅̄̏̃́̑́̔̉ ̑̆̈̔̌̓́̓ 
 

341.  ʇʦʟʥʘʪʘ ʩʫ ʩʣʝʜʝ˂ʘ ʚʨʝʤʝʥʘ: 
200 ʤʠʢʨʦ ʩʝʢʫʥʜʠ ʟʘ ʩʢʝʥʠʨʘˁʝ ʩʚʠʭ ʫʣʘʟʘ,150 ʤʠʢʨʦʩʝʢʫʥʜʠ ʼʘ ʩʢʝʥʠʨʘˁʝ ʩʚʠʭ 
ʠʟʣʘʟʘ. 
 
ʇʦʿʝʜʠʥʘʯʥʦ ʚʨʝʤʝ ʠʟʚʨʰʝˁʘ ʥʘʨʝʜʙʠ ʢʦʿʝ ʯʠʥʝ ʧʨʦʛʨʘʤ: 
 

LD-1,5 ʤʠʢʨʦʩʝʢʫʥʜʠ;         
CNT -4 ʤʠʢʨʦʩʝʢʫʥʜʝ;     
LD-1,5 ʤʠʢʨʦʩʝʢʫʥʜʠ;    
SET-2 ʤʠʢʨʦʩʝʢʫʥʜʝ. 

 
ʀʟʨʘʯʫʥʘʪʠ ʫʢʫʧʥʦ ʚʨʝʤʝ ʩʢʝʥ ʮʠʢʣʫʩʘ ʜʘʪʦʛ ʧʨʦʛʨʘʤʘ  PLC ïʘ.  
 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 
ʆʜʛʦʚʦʨ:__________________________________________________________________ 
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ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̔̑̆̅̉̓ ̉̉  ̐̏̃̆̈́̓̉ ̐ ̪̏̍̏̃̆ ̐̑̆̍́ ̖̈́̓̆̃̔ 
 

342.  ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ ʥʘʚʝʜʝʥʝ ʩʫ ʣʝʜʝʨ ʜʠʿʘʛʨʘʤ ʠʥʩʪʨʫʢʮʠʿʝ, ʘ ʩʘ ʜʝʩʥʝ ˁʠʭʦʚʦ ʟʥʘʯʝˁʝ. 
ʅʘ ʣʠʥʠʿʘʤʘ ʠʩʧʨʝʜ ʟʥʘʯʝˁʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʥʘʨʝʜʙʝ. 
ʋʢʦʣʠʢʦ ʟʥʘʯʝˁʝ ʥʝ ʦʜʛʦʚʘʨʘ ʥʠ ʿʝʜʥʦʿ ʥʘʨʝʜʙʠ ʩʪʘʚʠ X. 
 
            

1. ADD 
2. MULTIPLY 
3. SUBTRACT 

 ʩʘʙʠʨʘˁʝ ʜʚʝ ʚʨʝʜʥʦʩʪʠ 

 ʦʜʫʟʠʤʘˁʝ ʜʚʝ ʚʨʝʜʥʦʩʪʠ 

 ʠʥʢʨʝʤʝʥʪʠʨʘˁʝ 

 ʤʥʦʞʝˁʝ ʜʚʝ ʚʨʝʜʥʦʩʪʠ 

              

2 

343.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʛʨʘʬʠʯʢʠ ʩʠʤʙʦʣʠ ʥʘʨʝʜʙʠ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʚʨʩʪʝ 
ʥʘʨʝʜʙʠ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʛʨʘʬʠʯʢʦʛ ʩʠʤʙʦʣʘ ʥʘʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʥʘʨʝʜʙʝ. 
  
 

1. 
 

 ʋʢˀʫʯʠʚʘˁʝ ʩʘʤʦʜʨʞʘˁʘ ʥʘ ʠʟʣʘʟʫ 

2.    ʅʦʨʤʘʣʥʦ ʦʪʚʦʨʝʥ ʢʦʥʪʘʢʪ 

3. 
 

 ʀʟʣʘʟ 

 4. 
 

 
ʀʩʢˀʫʯʠʚʘˁʝ ʩʘʤʦʜʨʞʘˁʘ ʥʘ ʠʟʣʘʟʫ 

5.   ʅʦʨʤʘʣʥʦ ʟʘʪʚʦʨʝʥ ʢʦʥʪʘʢʪ 
 

2 

344.  ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ ʜʘʪʠ ʩʫ ʥʘʟʠʚʠ ʜʝʣʦʚʘ ʤʝʤʦʨʠʿʝ, ʘ ʩʘ ʜʝʩʥʝ ʩʪʨʘʥʝ ʦʟʥʘʢʝ ʪʠʭ ʜʝʣʦʚʘ 
ʤʝʤʦʨʠʿʝ. ʅʘ ʮʨʪʠʮʘʤʘ ʠʩʧʨʝʜ ʥʘʟʠʚʘ ʥʘʧʠʩʘʪʠ ʙʨʦʿʝʚʝ ʢʦʿʠ ʩʪʦʿʝ ʠʩʧʨʝʜ ʦʜʛʦʚʘʨʘʿʫ˂ʝ 
ʦʟʥʘʢʝ ʜʝʣʘ ʤʝʤʦʨʠʿʝ. 
 

 ʜʘʪʦʪʝʢʘ ʪʠʧʘ ʙʨʦʿʘʯ                                              1. T (timer) 

 ʜʘʪʦʪʝʢʘ ʪʠʧʘ ʪʘʿʤʝʨ                                              2. O (output) 

 ʜʘʪʦʪʝʢʘ ʪʠʧʘ ʫʣʘʟ                                                 3. C (counter) 

 ʜʘʪʦʪʝʢʘ ʪʠʧʘ ʠʟʣʘʟ                                                4.  I (input) 
 

2 

345.  ʆʜʨʝʜʠʪʠ ʨʝʜʦʩʣʝʜ ʬʘʟʘ ʉKɽʅ (SCAN) ʮʠʢʣʫʩʘ ʢʨʦʟ ʢʦʿʝ ʧʨʦʮʝʩʦʨ ʇʃʎ-ʘ ʧʨʦʣʘʟʠ: 
 
 

 ʇʨʦʛʨʘʤʩʢʠ ʩʢʝʥ (ʀʟʚʨʰʘʚʘˁʝ ʧʨʦʛʨʘʤʘ) 

 
 ʂʦʤʫʥʠʢʘʮʠʿʘ 

 
 ʀʟʣʘʟʥʠ ʩkʝʥ (ʋʧʠʩʠʚʘˁʝ ʧʦʜʘʪʘʢʘ ʥʘ ʠʟʣʘʟ) 

 
 ʆʜʨʞʘʚʘˁʝ (ʇʨʦʚʝʨʘ ʠ ʦʜʨʞʘʚʘˁʝ) 

 
 ʋʣʘʟʥʠ ʩʢʝʥ (ʆʯʠʪʘʚʘˁʝ ʫʣʘʟʘ) 

 

2,5 
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346.  ʆʜʨʝʜʠʪʠ ʨʝʜʦʩʣʝʜ ʧʦʩʪʫʧʘʢʘ ʠ ʦʟʥʘʯʠʪʝ ʠʭ ʙʨʦʿʝʚʠʤʘ ʦʜ 1 ʜʦ 5. 
ʄʝʭʘʥʠʟʘʤ ʦʧʩʣʫʞʠʚʘʘˁ ʧʨʝʢʠʜʘ ʛʣʘʚʥʦʛ ʧʨʦʛʨʘʤʘ ʢʦʜ PLC -ʘ: 
 

 ʆʧʩʣʫʞʠʚʘˁʝ ʧʨʝʢʠʜʘ 

 
ɼʝʪʝʢʮʠʿʘ ʩʠʛʥʘʣʘ ʧʨʝʢʠʜʘ 

 
ʇʦʚʨʘʪʘʢ ʥʘ ʠʟʚʨʰʝˁ ʛʣʘʚʥʦʛ ʧʨʦʛʨʘʤʘ 

 ʇʨʦʥʘʣʘʞʝˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʧʦʪʧʨʦʛʨʘʤʘ (ʧʨʝʢʠʜʥʝ ʨʫʪʠʥʝ) ʢʦʿʦʤ 
ʩʝ ʦʧʩʣʫʞʫʿʝ ʟʘʭʪʝʚʘʥʠ ʧʨʝʢʠʜ 

 ʇʨʝʢʠʜʘˁʝ ʧʨʦʛʨʘʤʘ ʢʦʿʠ ʩʝ ʪʨʝʥʫʪʥʦ ʠʟʚʨʰʘʚʘ ʠ ʤʝʤʦʨʠʩʘˁʝ 
ʧʦʪʨʝʙʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʟʘ ˁʝʛʦʚ ʥʘʩʪʘʚʘʢ 

 

3 

347.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʥʘʚʝʜʝʥʝ ʩʢʨʘ˂ʝʥʠʮʝ ʠ ʧʦʿʤʦʚʠ  ʢʦʿʠ ʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ  
ʢʦʤʠʥʘʢʘʮʠʿʫ ʫ ʨʘʯʫʥʘʨʩʢʠʤ ʤʨʝʞʘʤʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ˁʠʭʦʚʘ ʟʥʘʯʝˁʘ.  
ʅʘ ʮʨʪʠʮʠ ʧʦʨʝʜ ʟʥʘʯʝˁʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʩʢʨʘ˂ʝʥʠʮʝ. 
 

1. WAN  
ʧʦʜʘʮʠ ʩʝ ʤʦʛʫ ʠʩʪʦʚʨʝʤʝʥʦ ʧʨʝʥʦʩʠʪʠ ʫ 
ʦʙʘ ʩʤʝʨʘ 

2. ʉʠʤʧʣʝʢʩ ʧʨʝʥʦʩ  ʣʦʢʘʣʥʘ ʨʘʯʫʥʘʨʩʢʘ ʤʨʝʞʘ 

3. MAN  
ʧʦʜʘʮʠ ʩʝ ʤʦʛʫ ʧʨʝʥʦʩʠʪʠ ʫ ʦʙʘ ʩʤʝʨʘ, 
ʘʣʠ ʥʝ ʠʩʪʦʚʨʝʤʝʥʦ 

4. ʇ
 ʣʫʜʫʧʣʝʢʩ 
ʧʨʝʥʦʩ  ʤʨʝʞʘ ʰʠʨʦʢʦʛ ʜʦʤʝʪʘ 

5. LAN  ʤʨʝʞʘ ʩʨʝʜˁʝʛ ʜʦʤʝʪʘ 

6. ɼʫʧʣʝʢʩ ʧʨʝʥʦʩ  
ʧʦʜʘʮʠ 
 ʝ ʤʦʛʫ ʧʨʝʥʦʩʠʪʠ ʩʘʤʦ ʫ ʿʝʜʥʦʤ 
ʩʤʝʨʫ 
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348.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʥʘʚʝʜʝʥʝ ʩʢʨʘ˂ʝʥʠʮʝ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʫ ʜʦʢʫʤʝʥʪʘʮʠʿʠ ʇʃʎ-ʘ, ʘ ʥʘ 
ʜʝʩʥʦʿ ʩʪʨʘʥʠ ˁʠʭʦʚʘ ʟʥʘʯʝˁʘ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʟʥʘʯʝˁʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ 
ʩʢʨʘ˂ʝʥʠʮʝ. ʋʢʦʣʠʢʦ ʥʠʿʝ ʧʦʥʫʹʝʥʘ ʩʢʨʘ˂ʝʥʠʮʘ ʥʘʚʝʜʝʥʦʛ ʟʥʘʯʝˁʘ ʫʧʠʩʘʪʠ X. 

1. PLC  ʃʦʛʠʯʢʦ ʀʃʀ ʢʦʣʦ 

2. And  ʇʨʦʪʦʢʦʣ ʟʘ ʢʦʥʪʨʦʣʫ ʧʨʦʮʝʩʘ 

3. Or  ʇʨʦʛʨʘʤʘʙʠʣʥʠ ʣʦʛʠʯʢʠ ʢʦʥʪʨʦʣʝʨ 

4. Ladder  ʃʦʛʠʯʢʦ ʀ ʢʦʣʦ 

5. NO  ʌʫʥʢʮʠʿʘ ʩʘʙʠʨʘˁʘ (Add) 

  ʃʝʩʪʚʠʯʘʩʪʠ ʣʦʛʠʯʢʠ ʜʠʿʘʛʨʘʤ 

  ʅʦʨʤʘʣʥʦ ʦʪʚʦʨʝʥ ʢʦʥʪʘʢʪ 
 

3,5 
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˞˕˞˟˒˙˕ ˠ˜˝ˍˏ˹ˍ˺ˍ 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓ ̉̂ ̪̑̏ ̉̒̐̑̆̅ ̓̑́̇̆̎̏̄ ̏ ̅̄̏̃̏̑́ 
 

349.  ʉʠʛʥʘʣ ʛʨʝʰʢʝ ʩʝ ʦʙʨʘʹʫʿʝ ʫ 
 

1. ɸʢʪʫʘʪʦʨʫ 
2. ʄʝʨʥʦʤ ʧʨʝʪʚʘʨʘʯʫ 
3. ʇʨʦʮʝʩʫ 
4. ʈʝʛʫʣʘʪʦʨʫ 
5. ʉʝʥʟʦʨʫ 

1 

350.  ʇʦʿʘʯʘʚʘʯ ʩʥʘʛʝ ʩʝ ʢʦʨʠʩʪʠ ʢʦʜ: 
 

1. ʉʝʨʚʦʩʠʩʪʝʤʘ 
2. ʄʝʨʥʠʭ ʧʨʝʪʚʘʨʘʯʘ 
3. ɸ/D ʢʦʥʚʝʨʪʦʨʘ 
4. ʂʦʤʧʘʨʘʪʦʨʘ 

1 

351.  ʊʘʭʦʛʝʥʝʨʘʪʦʨʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʫʨʝʹʘʿʝ ʢʦʿʠ ʨʦʪʘʮʠʦʥʦ ʢʨʝʪʘˁʝ ʧʨʝʪʚʘʨʘʿʫ ʫ ʝʣʝʢʪʨʠʯʥʠ 
ʩʠʛʥʘʣ, ʛʜʝ ʿʝ ʙʨʦʿ ʦʙʨʪʘʿʘ  ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ: 
 

1. ʙʨʦʿʫ ʝʣʝʢʪʨʠʯʥʠʭ ʠʤʧʫʣʩʘ 
2. ʘʤʧʣʠʪʫʜʠ ʢʦʥʪʠʥʫʘʣʥʦʛ ʩʠʛʥʘʣʘ 
3. ʬʨʝʢʚʝʥʮʠʿʠ ʩʠʛʥʘʣʘ 

1 

352.  ʅʘ ʠʟʣʘʟʫ ʠʟ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʜʦʙʠʿʘ ʩʝ 
 

1. ʨʝʬʝʨʝʥʪʥʠ ʩʠʛʥʘʣ 
2. ʧʦʿʘʯʘʥʠ ʨʝʬʝʨʝʥʪʥʠ ʩʠʛʥʘʣ 
3. ʩʠʛʥʘʣ ʛʨʝʰʢʝ 
4. ʨʝʣʘʪʠʚʥʘ ʛʨʝʰʢʘ ʫʣʘʟʥʦʛ ʩʠʛʥʘʣʘ 
5. ʧʨʦʤʝˁʠʚʘ ʧʦʨʝʤʝ˂ʘʿʘ 

1 

353.  ʋ ʙʨʟʠʥʩʢʠʤ ʠ ʧʦʟʠʮʠʦʥʠʤ ʩʝʨʚʦʩʠʩʪʝʤʠʤʘ ʢʘʦ ʠʟʚʨʰʥʠ ʝʣʝʤʝʥʪ ʩʝ ʢʦʨʠʩʪʠ: 
 

1. ʪʘʭʦʛʝʥʝʨʘʪʦʨ 
2. ʧʦʪʝʥʮʠʦʤʝʪʘʨ 
3. ʩʠʥʭʨʦʥʠ ʤʦʪʦʨ 
4. ʘʩʠʥʭʨʦʥʠ ʤʦʪʦʨ 
5. ʿʝʜʥʦʩʤʝʨʥʠ ʤʦʪʦʨ 

1 

354.  ʇʨʠ ʚʝʣʠʢʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʠʥʪʝʛʨʘʣʥʦʛ ʚʨʝʤʝʥʘ (ŰiŸÐ) PID regulator se svodi na: 
 
1. PD regulator 

2. PI regulator 

3. P regulator 

4. PID regulator 

 

1 
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355.  ʉʢʦʢ ʥʝʢʝ ʚʝʣʠʯʠʥʝ ʩʠʩʪʝʤʘ ʩʘ ʿʝʜʥʝ ʥʘ ʜʨʫʛʫ ʢʦʥʩʪʘʥʪʥʫ ʚʨʝʜʥʦʩʪ ʠ ˁʝʥ ʧʦʥʦʚʥʠ 
ʧʦʚʨʘʪʘʢ ʥʘ ʧʨʝʪʭʦʜʥʫ ʚʨʝʜʥʦʩʪ ʧʦʩʣʝ ʥʝʢʦʛ ʚʨʝʤʝʥʘ ʦʧʠʩʫʿʝ ʿʝʜʥʫ ʦʜ ʦʩʥʦʚʥʠʭ 
ʬʫʥʢʮʠʿʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ: 
 

1. ʩʠʥʫʩʥʘ ʬʫʥʢʮʠʿʘ 
2. ʠʤʧʫʣʩʥʘ ʬʫʥʢʮʠʿʘ 
3. ʥʘʛʠʙʥʘ ʬʫʥʢʮʠʿʘ 
4. ʦʜʩʢʦʯʥʘ ʬʫʥʢʮʠʿʘ 

1 

356.  ɼʠʩʢʨʝʪʥʠ ʩʠʩʪʝʤʠ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʠʤʘʿʫ ʠʟʣʘʟʥʫ ʬʫʥʢʮʠʿʫ ʢʦʿʘ ʿʝ:  
 

1. ʂʦʥʩʪʘʥʪʥʘ ʠ ʥʝʧʨʝʢʠʜʥʘ ʫ ʚʨʝʤʝʥʫ 
2. ʇʨʦʤʝʥˀʠʚʘ ʠ ʥʝʧʨʝʢʠʜʥʘ  ʚʨʝʤʝʥʫ 
3. ʇʨʦʤʝʥˀʠʚʘ ʠ ʧʨʝʢʠʜʥʘ ʫ ʚʨʝʤʝʥʫ 

1 

357.  ɼʘ ʙʠ ʩʠʩʪʝʤ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʙʠʦ ʥʝʣʠʥʝʘʨʘʥ ʜʦʚʦˀʥʦ ʿʝ ʜʘ: 
 

1. ʙʘʨ ʜʚʘ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʘ ʙʫʜʫ ʥʝʣʠʥʝʘʨʥʠ 
2. ʙʘʨ ʿʝʜʘʥ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʘ ʙʫʜʝ ʥʝʣʠʥʝʘʨʘʥ 
3. ʜʘ ʩʚʠ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʘ ʙʫʜʫ ʥʝʣʠʥʝʘʨʥʠ 

1 

358.  ʋ ʧʨʘʢʩʠ ʿʝ ʠʟʚʨʰʥʠ ʦʨʛʘʥ ʦʙʠʯʥʦ ʩʤʝʰʪʝʥ ʫ: 
 

1. ʦʙʿʝʢʪʫ ʫʧʨʘʚˀʘˁʘ 
2. ʨʝʛʫʣʘʪʦʨʫ 
3. ʤʝʨʥʦʤ ʧʨʝʪʚʘʨʘʯʫ 

1 

359.  ʇʨʠʥʮʠʧ ʨʘʜʘ ʩʠʩʪʝʤʘ ʘʫʪʦʤʘʪʩʢʝ ʨʝʛʫʣʘʮʠʿʝ (ʉɸʈ) ʩʝ ʤʦʞʝ ʦʧʠʩʘʪʠ ʩʚʦʿʩʪʚʦʤ 
ʩʠʩʪʝʤʘ ʜʘ ʩʝ ʫʧʨʘʚˀʘʥʘ ʚʝʣʠʯʠʥʘ: 
 

1. ʦʜʨʞʘʚʘ ʥʘ ʟʘʜʘʪʦʿ ʚʨʝʜʥʦʩʪʠ ʫ ʜʫʛʦʤ ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ 
2. ʧʨʘʪʠ ʧʨʦʤʝʥʦʤ ʟʘʜʘʪʝ ʚʨʝʜʥʦʩʪʠ ʫ ʚʨʝʤʝʥʫ 
3. ʦʜʨʞʘʚʘ ʥʘ ʟʘʜʘʪʦʿ ʚʨʝʜʥʦʩʪʠ ʫ ʢʨʘʪʢʦʤ ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ 

1 

360.  ʇʨʠʥʮʠʧ ʨʘʜʘ ʩʠʩʪʝʤʘ ʘʫʪʦʤʘʪʩʢʝ ʫʧʨʘʚˀʘˁʘ (ʉɸʋ)  ʩʝ ʤʦʞʝ ʦʧʠʩʘʪʠ ʩʚʦʿʩʪʚʦʤ 
ʩʠʩʪʝʤʘ ʜʘ ʩʝ ʫʧʨʘʚˀʘʥʘ ʚʝʣʠʯʠʥʘ: 
 

1. ʦʜʨʞʘʚʘ ʥʘ ʟʘʜʘʪʦʿ ʚʨʝʜʥʦʩʪʠ ʫ ʜʫʛʦʤ ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ. 
2. ʧʨʘʪʠ ʧʨʦʤʝʥʝ ʟʘʜʘʪʝ ʚʨʝʜʥʦʩʪʠ ʫ ʚʨʝʤʝʥʫ. 
3. ʦʜʨʞʘʚʘ ʥʘ ʟʘʜʘʪʦʿ ʚʨʝʜʥʦʩʪʠ ʫ ʢʨʘʪʢʦʤ ʚʨʝʤʝʥʩʢʦʤ ʠʥʪʝʨʚʘʣʫ. 

1 
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361.   
 
 
 
 
 
 
 
 
 
 
 
 

 
 
ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ ʜʘʪ ʿʝ ʛʨʘʬʠʢ ʦʜʟʠʚʘ ʩʠʩʪʝʤʘ  ʥʘ ʩʪʝʧ ʧʦʙʫʜʫ ʩʘ ʧʦʿʘʯʘˁʝʤ 
ʧʨʝʥʦʩʥʝ ʬʫʥʢʮʠʿʝ ʦʙʿʝʢʪʘ ʫʧʨʘʚˀʘˁʘ ʦʜ 1/20.  
 
ʀʟʘʙʨʘʪʠ ʧʦʥʫʹʝʥʠ ʨʝʛʫʣʘʪʦʨ ʢʦʿʠ ˂ʝ ʩʤʘˁʠʪʠ ʛʨʝʰʢʫ ʩʪʘˁʘ ʠ ʚʨʝʤʝ ʫʩʧʦʥʘ ʦʜʟʠʚʘ 
ʥʘ ʛʨʘʬʠʢʫ ʩʘ ʜʝʩʥʝ ʩʪʨʘʥʝ.  
 

1. PID ʨʝʛʫʣʘʪʦʨ 
2. P ʨʝʛʫʣʘʪʦʨ 
3. I ʨʝʛʫʣʘʪʦʨ 
4. D ʨʝʛʫʣʘʪʦʨ 
5. PI ʨʝʛʫʣʘʪʦʨ 
6. PD ʨʝʛʫʣʘʪʦʨ 

2 

362.  ʉʘ ʣʝʚʝ ʜʘʪ ʿʝ ʛʨʘʬʠʢ ʦʜʟʠʚʘ ʩʠʩʪʝʤʘ  ʥʘ ʩʪʝʧ ʧʦʙʫʜʫ ʩʘ ʧʦʿʘʯʘˁʝʤ ʧʨʝʥʦʩʥʝ 
ʬʫʥʢʮʠʿʝ ʦʙʿʝʢʪʘ ʫʧʨʘʚˀʘˁʘ ʩʪʨʘʥʝ ʦʜ 1/20.  
 

 
 

 
ʀʟʘʙʨʘʪʠ ʧʦʥʫʹʝʥʠ ʨʝʛʫʣʘʪʦʨ ʢʦʿʠ ˂ʝ ʩʤʘˁʠʪʠ ʧʨʝʩʢʦʢ, ʚʨʝʤʝ ʩʤʠʨʝˁʘ, ʚʨʝʤʝ 
ʫʩʧʦʥʘ ʠ ʛʨʝʰʢʫ ʩʪʘˁʘ, ʦʜʟʠʚʘ ʥʘ ʛʨʘʬʠʢʫ ʩʘ ʜʝʩʥʝ ʩʪʨʘʥʝ.  

1. ʇʀɼ ʨʝʛʫʣʘʪʦʨ 
2. ʇ ʨʝʛʫʣʘʪʦʨ 
3. ʀ ʨʝʛʫʣʘʪʦʨ 
4. ɼ ʨʝʛʫʣʘʪʦʨ 
5. ʇʀ ʨʝʛʫʣʘʪʦʨ 
6. ʇɼ ʨʝʛʫʣʘʪʦʨ 

2 
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363.  ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ ʜʘʪ ʿʝ ʛʨʘʬʠʢ ʦʜʟʠʚʘ ʩʠʩʪʝʤʘ  ʥʘ ʩʪʝʧ ʧʦʙʫʜʫ ʩʘ ʧʦʿʘʯʘˁʝʤ 
ʧʨʝʥʦʩʥʝ ʬʫʥʢʮʠʿʝ ʦʙʿʝʢʪʘ ʫʧʨʘʚˀʘˁʘ ʦʜ 1/20.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ʀʟʘʙʨʘʪʠ ʛʨʝʰʢʫ ʩʪʘˁʘ, ʦʜʟʠʚʘ ʥʘ ʛʨʘʬʠʢʫ ʩʘ ʜʝʩʥʝ ʩʪʨʘʥʝ. ʀʟʘʙʨʘʪʠ ʩʘʤʦ ʿʝʜʘʥ 
ʦʜ ʧʦʥʫʹʝʥʠʭ ʨʝʛʫʣʘʪʦʨʘ ʩʪʘʚˀʘˁʝʤ ʢʘʨʘʢʪʝʨʘ ʍ. 
 

1. ʇʀɼ ʨʝʛʫʣʘʪʦʨ 
2. ʇ ʨʝʛʫʣʘʪʦʨ 
3. ʀ ʨʝʛʫʣʘʪʦʨ 
4. ɼ ʨʝʛʫʣʘʪʦʨ 
5. ʇʀ ʨʝʛʫʣʘʪʦʨ 
6. ʇɼ ʨʝʛʫʣʘʪʦʨ 

2 

364.  ʉʘ ʣʝʚʝ ʩʪʨʘʥʝ ʜʘʪ ʿʝ ʛʨʘʬʠʢ ʦʜʟʠʚʘ ʩʠʩʪʝʤʘ  ʥʘ ʩʪʝʧ ʧʦʙʫʜʫ ʩʘ ʧʦʿʘʯʘˁʝʤ 
ʧʨʝʥʦʩʥʝ ʬʫʥʢʮʠʿʝ ʦʙʿʝʢʪʘ ʫʧʨʘʚˀʘˁʘ ʦʜ 1/20.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʀʟʘʙʨʘʪʠ ʧʦʥʫʹʝʥʠ ʨʝʛʫʣʘʪʦʨ ʢʦʿʠ ˂ʝ ʩʤʘˁʠʪʠ ʚʨʝʤʝ ʫʩʧʦʥʘ ʙʝʟ ʧʨʝʩʢʦʢʘ, ʚʨʝʤʝ 
ʩʤʠʨʝˁʘ, ʠ ʝʣʠʤʠʥʠʩʘʪʠ ʛʨʝʰʢʫ ʩʪʘˁʘ, ʦʜʟʠʚʘ ʥʘ ʛʨʘʬʠʢʫ ʩʘ ʜʝʩʥʝ ʩʪʨʘʥʝ 
 

1. ʇʀɼ ʨʝʛʫʣʘʪʦʨ 
2. ʇ ʨʝʛʫʣʘʪʦʨ 
3. ʀ ʨʝʛʫʣʘʪʦʨ 
4. ɼ ʨʝʛʫʣʘʪʦʨ 
5. ʇʀ ʨʝʛʫʣʘʪʦʨ 
6. ʇɼ ʨʝʛʫʣʘʪʦʨ 

2 

365.  ʉʝʨʚʦʩʠʩʪʝʤʠ ʩʫ: 
 

1. ʦʧʪʠʤʘʣʥʠ ʦʪʚʦʨʝʥʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ 
2. ʩʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ ʚʝʣʠʢʦʛ ʧʦʿʘʯʘˁʘ 
3. ʟʘʪʚʦʨʝʥʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ 

1 
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366.  ʂʦʜ ʩʠʩʪʝʤʘ ʨʝʛʫʣʠʩʘˁʘ ʛʨʝʰʢʘ ʿʝ: 
 

1. ʨʘʟʣʠʢʘ ʩʪʚʘʨʥʝ ʠ ʞʝˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʠʟʣʘʟʥʝ ʚʝʣʠʯʠʥʝ 
2. ʨʘʟʣʠʢʘ ʨʝʬʝʨʝʥʪʥʝ ʠ ʩʪʚʘʨʥʝ ʚʨʝʜʥʦʩʪʠ ʠʟʣʘʟʥʝ ʚʝʣʠʯʠʥʝ 
3. ʨʘʟʣʠʢʘ ʫʧʨʘʚˀʘʥʝ ʠ ʫʧʨʘʚˀʘʯʢʝ ʚʝʣʠʯʠʥʝ 

1 

367.  ɿʘʪʚʦʨʝʥʠ ʩʠʩʪʝʤ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʿʝ: 
 
1. ʩʠʩʪʝʤ ʩʘ ʜʠʨʝʢʪʥʦʤ ʢʦʤʧʝʥʟʘʮʠʿʦʤ ʧʦʨʝʤʝ˂ʘʿʘ 
2. ʩʠʩʪʝʤ ʩʘ ʠʥʜʠʨʝʢʪʥʦʤ ʢʦʤʧʝʥʟʘʮʠʿʦʤ ʧʦʨʝʤʝ˂ʘʿʘ 
3. ʩʠʩʪʝʤ ʩʘ ʧʨʝʥʦʩʥʠʤ ʫʧʨʘʚˀʘˁʝʤ 

1 

368.  ɿʘ ʚʨʣʦ ʤʘʣʝ ʚʨʝʜʥʦʩʪʠ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʛ ʚʨʝʤʝʥʘ (tdŸ0) ʇʀɼ ʨʝʛʫʣʘʪʦʨ ʩʝ ʩʚʦʜʠ 
ʥʘ: 
 

1. ʇ  ʨʝʛʫʣʘʪʦʨ 
2. ʇʀ ʨʝʛʫʣʘʪʦʨ 
3. ʇɼ ʨʝʛʫʣʘʪʦʨ 
4. ʇʀɼ ʨʝʛʫʣʘʪʦʨ 

1 

369.  ʅʘ ʩʣʠʮʠ  ʿʝ ʜʘʪ  ʝʣʝʢʪʨʦʥʩʢʠ PI ʨʝʛʫʣʘʪʦʨ.  
 

 
 
ɿʘʦʢʨʫʞʠʪʠ ʩʣʦʚʦ ʠʩʧʨʝʜ ʠʟʣʘʟʥʝ ʬʫʥʢʮʠʿʝ ʢʦʿʘ ʩʝ ʜʦʙʠʿʘ ʘʢʦ ʿʝ ʥʘ ʫʣʘʟʫ ʦʚʦʛ 
ʨʝʛʫʣʘʪʦʨʘ ʦʜʩʢʦʯʥʘ ʬʫʥʢʮʠʿʘ. 
 

  

  
 

2 
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370.  ʇʦʛʦʥʩʢʠ ʪʝʭʥʠʯʘʨ ʿʝ ʩʥʠʤʠʦ ʦʜʟʠʚ ʨʝʛʫʣʘʪʦʨʘ ʥʘ ʦʜʩʢʦʯʥʫ ʬʫʥʢʮʠʿʫ ʠ ʜʦʙʠʦ ʿʝ 
ʦʩʮʠʣʦʛʨʘʤ ʢʘʦ ʥʘ ʩʣʠʮʠ. ʂʘʢʘʚ ʿʝ ʪʠʧ ʦʚʦʛ ʨʝʛʫʣʘʪʦʨʘ? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1. P ʨʝʛʫʣʘʪʦʨ  

2. PI ʨʝʛʫʣʘʪʦʨ  

3. PD ʨʝʛʫʣʘʪʦʨ  

4. PID ʨʝʛʫʣʘʪʦʨ ʩʘ   ʦʛʨʘʥʠʯʝˁʝʤ ʠʟʣʘʟʘ 

 

 

2 

 

ˠ ̯̒̌̆̅̆̉̍ ̈ ̗́̅́̉̍́ ̈́̏̋̑̔̇̉̓ ̉̂ ̪̑̏̆̃̆ ̉ ̒̐̑̆̅ ̖̓̑́̇̆̎̉ ̏ ̅̄̏̃̏̑́ 
 

371.  ʆʩʥʦʚʥʝ(ʩʪʘʥʜʘʨʜʥʝ) ʚʨʩʪʝ ʫʣʘʟʥʠʭ ʚʝʣʠʯʠʥʘ(ʬʫʥʢʮʠʿʘ) ʩʫ: 
 

1. ʆʜʩʢʦʯʥʘ 
2. ʊʝʩʪʝʨʘʩʪʘ 
3. ʀʤʧʫʣʩʥʘ 
4. ʅʘʛʠʙʥʘ 
5. ɽʢʩʧʦʥʝʥʮʠʿʘʣʥʘ 
6. ʉʠʥʫʩʥʘ 
7. ʃʦʛʘʨʠʪʘʤʩʢʘ 
8. ʂʚʘʜʨʘʪʥʘ 

2 

372.  ʋʣʘʟʥʘ ʚʝʣʠʯʠʥʘ ʦʙʿʝʢʪʘ ʫʧʨʘʚˀʘˁʘ ʿʝ: 
 
1. ʧʦʨʝʤʝ˂ʘʿʥʘ ʚʝʣʠʯʠʥʘ ʦʙʿʝʢʪʘ ʫʧʨʘʚˀʘˁʘ 
2. ʫʣʘʟʥʘ ʚʝʣʠʯʠʥʘ ʩʘʙʠʨʘʯʘ 
3. ʠʟʣʘʟʥʘ ʚʝʣʠʯʠʥʘ ʤʝʨʥʦʛ ʧʨʝʪʚʘʨʘʯʘ 
4. ʫʣʘʟʥʘ ʚʝʣʠʯʠʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ 
5. ʠʟʣʘʟʥʘ ʚʝʣʠʯʠʥʘ ʨʝʛʫʣʘʪʦʨʘ 

2 
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373.  ɽʣʝʤʝʥʪʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ ʩʫ: 
 

1. ʨʝʛʫʣʘʪʦʨ  

2. ʩʠʛʥʘʣ ʛʨʝʰʢʝ  

3. ʠʟʚʨʰʥʠ ʦʨʛʘʥ 

4. ʨʦʪʦʨ 

5. ʦʙʿʝʢʘʪ ʫʧʨʘʚˀʘˁʘ 

6. ʤʝʨʥʠ ʧʨʝʪʚʘʨʘʯ   

7. ʨʝʬʝʨʝʥʪʥʠ ʩʠʛʥʘʣ 

8. ʩʪʘʪʦʨ 

2 

374.  ʊʠʧʠʯʥʠ ʠʟʚʨʰʥʠ ʝʣʝʤʝʥʪʠ ʩʫ: 
 

1. ʤʝʨʥʠ ʧʨʝʪʚʘʨʘʯʠ 
2. ʤʦʪʦʨʠ 
3. ʧʦʢʘʟʠʚʘʯʠ 
4. ʨʝʛʫʣʘʮʠʦʥʠ ʚʝʥʪʠʣʠ 
5. ʢʦʥʚʝʨʪʦʨʠ 
6. ʨʝʣʝʿʥʠ ʧʨʝʢʠʜʘʯʠ 
7. ʛʨʝʿʘʯʠ 
8. ʪʨʘʥʩʤʠʪʝʨʠ 

2 

375.  ɿʘ ʩʣʝʜʝ˂ʝ ʩʝʥʟʦʨʝ ʪʨʝʙʘ ʦʙʝʟʙʝʜʠʪʠ ʩʧʦˀʘʰˁʠ ʥʘʧʦʥ: 
 

1. ʆʪʧʦʨʥʠʯʢʠ ʩʝʥʟʦʨʠ 

2. ʂʘʧʘʮʠʪʠʚʥʠ ʩʝʥʟʦʨʠ 

3. ɽʣʝʢʪʨʦʤʘʛʥʝʪʥʠ ʩʝʥʟʦʨʠ 

4. ʊʝʨʤʦʝʣʝʢʪʨʠʯʥʠ ʩʝʥʟʦʨʠ 

5. ʀʥʜʫʢʪʠʚʥʠ ʩʝʥʟʦʨʠ 

6. ʊʝʤʧʝʨʘʪʫʨʥʠ ʩʝʥʟʦʨ 

3 

376.  ʆʩʦʙʠʥʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʛ (ʇ) ʨʝʛʫʣʘʪʦʨʘ ʩʫ: 
 

1. ʧʦʿʘʯʘʚʘ ʩʠʛʥʘʣ ʛʨʝʰʢʝ 

2. ʨʝʘʛʫʿʝ ʩʧʦʨʦ 

3. ʠʟʣʘʟʥʠ ʩʠʛʥʘʣ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʫʣʘʟʥʦʤ ʩʠʛʥʘʣʫ 

4. ʩʪʘʪʠʯʢʝ ʠ ʜʠʥʘʤʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʫ ʠʜʝʥʪʠʯʥʝ 

5. ʠʟʣʘʟʥʠ ʩʠʛʥʘʣ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʙʨʟʠʥʠ ʧʨʦʤʝʥʝ ʫʣʘʟʥʦʛ ʩʠʛʥʘʣʘ 

6. ʠʟʣʘʟʥʠ ʩʠʛʥʘʣ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʠʥʪʝʛʨʘʣʫ ʫʣʘʟʥʦʛ ʩʠʛʥʘʣʘ 

3 

377.  ʇʦ ʬʠʟʠʯʢʦʿ ʧʨʠʨʦʜʠ ʠʟʚʨʰʥʠ ʦʨʛʘʥʠ ʤʦʛʫ ʙʠʪʠ: 
 

1. ʧʦʿʘʯʘʚʘʯʢʠ 

2. ʝʣʝʢʪʨʠʯʥʠ 

3. ʨʝʛʫʣʘʮʠʦʥʠ 

4. ʧʥʝʫʤʘʪʩʢʠ 

5. ʭʠʜʨʘʫʣʠʯʥʠ 

6. ʤʘʰʠʥʩʢʠ 

3 
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378.  ʅʘ ʧʨʠʣʦʞʝʥʦʿ ʩʣʠʮʠ ʟʘʦʢʨʫʞʠʪʠ ʨʝʣʝʿʥʝ ʩʪʘʪʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ: 

 

4 

379.  ʆʪʧʦʨʥʠ ʧʨʝʪʚʘʨʘʯʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʫ: 
 

1. ʪʝʨʤʠʩʪʦʨʠ (NTC ʠ PTC) 
2. ʪʝʨʤʦʧʘʨʦʚʠ 
3. ʧʣʘʪʠʥʩʢʠ  
4. ʩʠʣʠʮʠʿʫʤʩʢʠ ʩʝʥʟʦʨʠ ʩʘ PTC-ʦʤ 
5. ʪʝʨʤʦʤʝʪʨʠ ʩʘ ʞʠʚʦʤ 
6.  ʪʝʨʤʦ ʨʝʛʫʣʘʪʦʨʠ 

 

 

ˑ̏̐̔̎̉̓ ̉̒ ̯̌̆̅̆̆ ̘̗̑̆̆̎̉̆ ̉ ̓́̂̆̌̆ 
 

380.  ʆʜʟʠʚ ʠʥʪʝʛʨʘʣʥʦʛ ʨʝʛʫʣʘʪʦʨʘ  ʥʘ ʫʣʘʟʥʠ ʦʜʩʢʦʯʥʠ ʩʠʛʥʘʣ ʿʝ 

___________________________________________________. 1 

381.  ɽʣʝʤʝʥʘʪ ʩʠʩʪʝʤʘ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʢʦʿʠ ʩʣʫʞʠ ʟʘ ʧʨʝʪʚʘʨʘˁʝ ʿʝʜʥʝ ʬʠʟʠʯʢʝ 

ʚʝʣʠʯʠʥʝ ʫ ʜʨʫʛʫ ʬʠʟʠʯʢʫ ʚʝʣʠʯʠʥʫ ʥʘʟʠʚʘ ʩʝ _________________________________.  
1 

382.  ʂʦʥʪʠʥʫʘʣʥʠ ʩʠʩʪʝʤʠ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʩʫ ʦʥʠ ʩʠʩʪʝʤʠ ʢʦʜ ʢʦʿʠʭ ʩʫ ʩʚʝ 1 
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ʧʨʦʤʝʥˀʠʚʝ _____________________________ ʬʫʥʢʮʠʿʝ ʚʨʝʤʝʥʘ. 

383.  ʋʧʨʘʚˀʘʯʢʠ ʩʠʩʪʝʤ ʠʣʠ ʨʝʛʫʣʘʪʦʨ ʩʣʫʞʠ ʟʘ ʬʦʨʤʠʨʘˁʝ ʫʧʨʘʚˀʘʯʢʦʛ ʩʠʛʥʘʣʘ ʢʦʿʠ 

ʜʝʣʫʿʝ  ʥʘ ___________ʫʧʨʘʚˀʘˁʘ. 
1 

384.  ʀʟʚʨʰʥʠ ʦʨʛʘʥ ʿʝ ʝʣʝʤʝʥʪ ʜʠʨʝʢʪʥʝ ʛʨʘʥʝ ʉɸʋ ʢʦʿʠʤ ʩʝ ʥʝʧʦʩʨʝʜʥʦ ʤʝˁʘ 

_______________________________ ʚʝʣʠʯʠʥʘ. 1 

385.  ʊʝʭʥʠʯʢʦ ï ʪʝʭʥʦʣʦʰʢʠ ʩʠʩʪʝʤ , ʯʠʿʠ ʿʝ ʟʘʜʘʪʘʢ ʩʪʘʙʠʣʠʟʘʮʠʿʘ, ʨʝʛʫʣʘʮʠʿʘ ʠ ʦʜʨʞʘʚʘˁʝ  

ʠʟʘʙʨʘʥʠʭ ʚʝʣʠʯʠʥʘ ʪʝʭʥʦʣʦʰʢʦʛ ʧʨʦʮʝʩʘ ʙʝʟ ʫʯʝʰ˂ʘ ʯʦʚʝʢʘ ʩʝ ʥʘʟʠʚa 

_____________________________________. 
1 

386.  ʂʦʜ ʠʜʝʘʣʥʦʛ ʠʥʪʝʛʨʘʣʥʦʛ ʨʝʛʫʣʘʪʦʨʘ ʟʘ ʧʦʙʫʜʫ(ʫʣʘʟ) ʫ ʦʙʣʠʢʫ ʦʜʩʢʦʯʥʝ ʬʫʥʢʮʠʿʝ 

ʚʨʝʤʝʥʘ ʜʦʙʠʿʘ ʩʝ ʦʜʟʠʚ(ʠʟʣʘʟ)  ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ _______________________________ 

ʬʫʥʢʮʠʿʫ ʚʨʝʤʝʥʘ. 

1 

387.  ʂʦʜ ʠʜʝʘʣʥʦʛ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʛ ʨʝʛʫʣʘʪʦʨʘ ʟʘ ʧʦʙʫʜʫ (ʫʣʘʟ) ʫ ʦʙʣʠʢʫ ʦʜʩʢʦʯʥʝ ʬʫʥʢʮʠʿʝ 

ʚʨʝʤʝʥʘ ʜʦʙʠʿʘ ʩʝ ʦʜʟʠʚ(ʠʟʣʘʟ) ʫ ʚʠʜʫ ________________________ ʬʫʥʢʮʠʿʝ. 
1 

388.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʿʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ ʢʦʿʠ ʩʝ ʟʦʚʝ 

_________________ ʯʠʿʠ ʿʝ ʠʟʣʘʟʥʠ ʩʠʛʥʘʣ ʿʝʜʥʘʢ _____________________ ʩʠʛʥʘʣʘ. 

    

2 

389.  ʋ ʩʠʩʪʝʤʫ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʥʘ ʩʣʠʮʠ ʦʙʿʝʢʘʪ ʫʧʨʘʚˀʘˁʘ ʿʝ 

_______________________ ʘ ʠʟʚʨʰʥʠ ʦʨʛʘʥ_________________________. 

 

 

2 
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390.  ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʦʪʚʦʨʝʥʠʭ, ʟʘʪʚʦʨʝʥʠ ʩʠʩʪʝʤʠ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʠʤʘʿʫ 

_________________________________________ ʩʧʨʝʛʫ,  ʢʦʿʘ ʤʦʞʝ ʙʠʪʠ 

___________________________________________. 2 

391.  ʉʝʨʚʦʤʝʭʘʥʠʟʘʤ ʿʝ ʩʠʩʪʝʤ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʢʦʜ ʢʦʛʘ ʿʝ ʦʙʿʝʢʘʪ ʫʧʨʘʚˀʘˁʘ 

______________________________________ ʯʠʿʘ ʿʝ ʫʧʨʘʚˀʘʥʘ ʚʝʣʠʯʠʥʘ. 

____________________________. 2 

392.  ʇʨʠʪʠʩʢʦʤ ʥʘ ______________________ ʩʪʨʫʿʥʠ ʢʨʫʛ ʩʝ ʪʨʘʿʥʦ ʟʘʪʚʘʨʘ, ʘ ʧʨʠʪʠʩʢʦʤ ʥʘ 

___________________ ʩʪʨʫʿʥʠ ʢʨʫʛ ʿʝ ʟʘʪʚʦʨʝʥ ʩʘʤʦ ʜʦʢ ʪʨʘʿʝ ʧʨʠʪʠʩʘʢ. 2 

393.  ɼʝʿʩʪʚʦʤ ʥʘ ʥʦʨʤʘʣʥʦ ʟʘʪʚʦʨʝʥʠ ʢʦʥʪʘʢʪ ʩʪʨʫʿʥʠ ʢʨʫʛ ʫ ʢʦʤʝ ʿʝ ʦʥ ʚʝʟʘʥ ʩʝ 

_______________________, ʘ ʜʝʿʩʪʚʦʤ ʥʘ ʥʦʨʤʘʥʦ ʦʪʚʦʨʝʥʠ ʢʦʥʪʘʢʪ ʩʪʨʫʿʥʠ ʢʨʫʛ ʩʝ 

_______________________. 2 

394.  ʀʥʜʠʢʘʪʦʨʩʢʫ ʚʝʟʫ ʩʝʣʩʠʥʘ ʯʠʥʝ ________________________ ʠ ʧʨʘʪʝ˂ʠ ʩʝʣʩʠʥʠ ʠ ʦʥʠ 

ʩʣʫʞʝ ʟʘ ʧʨʝʥʦʩ ________________ ʥʘ ʜʘˀʠʥʫ. 2 

395.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʚʝʟʘ ʜʚʘ ʩʝʣʩʠʥʘ.   

 

 

ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ______________________________ ʚʝʟʘ ʜʚʘ ʩʝʣʩʠʥʘ ʢʦʿʘ ʩʣʫʞʠ 

ʟʘ ʛʝʥʝʨʠʩʘˁʝ ʠʟʣʘʟʥʦʛ ʥʘʧʦʥʘ ʩʨʘʟʤʝʨʥʦʛ _______________________ ʫʛʣʦʚʘ. 

2 

396.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʘ ʥʝʧʦʪʧʫʥʘ ʚʝʟʘ ʜʚʘ ʩʝʣʩʠʥʘ.  

ɼʦʜʘʪʠ ʥʝʜʦʩʪʘʿʫ˂ʝ ʚʝʟʝ ʜʘ ʙʠ ʩʝ ʜʦʙʠʣʘ ʠʥʜʠʢʘʪʦʨʩʢʘ ʚʝʟʘ ʠ ʦʙʝʣʝʞʠʪʠ ʢʦʿʝ ʩʫ ʚʨʩʪʝ 

ʩʝʣʩʠʥʘ ʫʧʦʪʨʝʙˀʝʥʝ. 

 

____________________________                   ____________________________ 

2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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397.  ʌʫʥʢʮʠʦʥʘʣʥʘ ʟʘʚʠʩʥʦʩʪ  _________________ ___ ʩʠʛʥʘʣʘ y ʦʜ ʫʣʘʟʥʝ ʧʨʦʤʝʥˀʠʚʝ ʭ, 

ʝʣʝʤʝʥʘʪʘ ʫʧʨʘʚˀʘˁʘ ʫ ʫʩʪʘˀʝʥʦʤ, ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʪʘˁʫ, ʥʘʟʠʚʘ ʩʝ 

__________________ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

 

2 

398.  ʅʘ ʣʠʥʠʿʝ ʫʧʠʩʘʪʠ ʦʟʥʘʢʝ ʢʦʥʩʪʘʥʪʠ: 

 

1. ʂʦʥʩʪʘʥʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʛ ʜʝʣʦʚʘˁʘ  

2. ʂʦʥʩʪʘʥʪʘ ʠʥʪʝʛʨʘʣʥʦʛ ʜʝʣʦʚʘˁʘ  

3. ʂʦʥʩʪʘʥʪʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʛ ʜʝʣʦʚʘˁʘ  
 

3 

399.  ɼʦʧʫʥʠʪʠ ʙʣʦʢ ʰʝʤʫ ʙʨʟʠʥʩʢʦʛ ʩʝʨʚʦʩʠʩʪʝʤʘ ʩʘ ʪʘʭʦʛʝʥʝʨʘʪʦʨʦʤ ʢʘʦ ʤʝʨʥʠʤ 

ʧʨʝʪʚʘʨʘʯʝʤ.  

 

4 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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400.  ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʦ ʢʦʣʦ ʟʘ ʫʢˀʫʯʝˁʝ/ʠʩʢˀʫʯʝˁʝ ʧʦʤʦ˂ʫ ʪʘʩʪʝʨʘ ʯʠʿʠ ʩʫ ʝʣʝʤʝʥʪʠ 

ʦʟʥʘʯʝʥʠ ʙʨʦʿʝʚʠʤʘ ʦʜ 1 ʜʦ 4. 

 

 ʅʘ ʮʨʪʠʮʠ ʧʦʨʝʜ ʙʨʦʿʝʚʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʝʣʝʤʝʥʘʪʘ ʩʘ ʩʣʠʢʝ. 

1.   

2.   

3.   

4.   
 

4 

401.  ʊʝʤʧʝʨʘʪʫʨʘ ʧʝ˂ʠ ʤʝʨʠ ʩʝ ʤʝʨʥʠʤ ʧʨʝʪʚʘʨʘʯʝʤ ʢʦʿʠ ʥʘ ʩʚʦʤ ʠʟʣʘʟʫ ʜʘʿʝ ʥʘʧʦʥʩʢʠ 
ʩʠʛʥʘʣ ʩʨʘʟʤʝʨʘʥ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝ˂ʠ. 
 
 

 
 

5 

402.  ʆʙʿʝʢʘʪ ʫʧʨʘʚˀʘˁʘ ʿʝ ʦʩʦʚʠʥʘ ʤʦʪʦʨʘ ʯʠʿʠ ʫʛʘʦʥʠ ʧʦʤʝʨʘʿ ɓ ʪʨʝʙʘ ʜʘ ʧʨʘʪʠ ʧʨʦʤʝʥʝ 

ʟʘʜʘʪʦʛ ʫʛʣʘ Ŭ. 

 

 

5 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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403.  ɼʦʧʫʥʠʪʠ ʙʣʦʢ ʰʝʤʫ ʟʘ ʨʝʛʫʣʘʮʠʿʫ ʧʨʦʪʦʢʘ ʬʣʫʠʜʘ ʢʨʦʟ ʮʝʚʦʚʦʜ. 

ʈʝʛʫʣʘʮʠʿʘ ʧʨʦʪʦʢʘ ʚʨʰʠ ʩʝ ʫʧʦʪʨʝʙʦʤ ʚʝʥʪʠʣʘ. 

 

 

 

5 

 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̒́̇̆̓̏ ̎́̐̉̒́̓̉ ̉̌̉ ̗̎́̑̓́̓̉ ̏̅̄̏̃̏̑ 
 

404.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʙʣʦʢ-ʰʝʤʘ ʩʠʩʪʝʤʘ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ. 

ɹʨʦʿʝʚʠʤʘ ʦʜ 1 ʜʦ 6 ʜʘʪʝ ʩʫ ʦʟʥʘʢʝ ʝʣʝʤʝʥʘʪʘ ʰʝʤʝ.  
ʆʜʨʝʜʠʪʠ ʫʣʦʛʫ ʧʦʿʝʜʠʥʠʭ ʝʣʝʤʝʥʘʪʘ ʫʧʠʩʠʚʘˁʝʤ ʧʨʝʧʦʟʥʘʪʦʛ ʝʣʝʤʝʥʪʘ ʥʘ ʣʠʥʠʿʠ  
ʧʦʨʝʜ ʨʝʜʥʦʛ ʙʨʦʿʘ ʩʘ ʩʣʠʢʝ. 

1.  

2.  

3.  

4.  

5.  

6.  
 

 

3 

405.  ʅʘ ʮʨʪʠʮʠ ʧʦʨʝʜ ʥʘʟʠʚʘ ʢʦʥʩʪʘʥʪʝ ʫʧʠʩʘʪʠ ˁʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʦʟʥʘʢʫ. 
 

ɺʨʝʤʝʥʩʢʘ ʢʦʥʩʪʘʥʪʘ ʠʥʪʝʛʨʘʣʥʦʛ ʜʝʿʩʪʚʘ  

ɺʨʝʤʝʥʩʢʘ ʢʦʥʩʪʘʥʪʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʛ ʜʝʿʩʪʚʘ     

ɺʨʝʤʝ ʦʜʘʙʠʨʘˁʘ  

 

 

3 

 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̔̑̆̅̉̓ ̉̉  ̐̏̃̆̈́̓̉ ̐ ̪̏̍̏̃̆ ̐̑̆̍́ ̖̈́̓̆̃̔ 
 

406.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʝ ʩʫ ʥʘʚʝʜʝʥʠ ʪʠʧʦʚʠ ʨʝʛʫʣʘʪʦʨʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 
ʨʝʛʫʣʘʪʦʨʘ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 
ʨʝʛʫʣʘʪʦʨʘ. 
 

ʇʀ  ʦʪʢʣʘˁʘ
 ʛʨʝʰʢʝ ʩʪʘʮʠʦʥʘʨʥʦʛ ʩʪʘˁʘ 

  ʧʦʚʝ˂ʘʚʘ ʙʨʟʠʥʫ ʦʜʟʠʚʘ ʩʠʩʪʝʤʘ 

  ʩʤʘˁʫʿʝ ʜʠʥʘʤʠʯʢʫ ʛʨʝʰʢʫ 

ʇɼ  ʩʤʘˁʫʿʝ ʙʨʟʠʥʫ ʦʜʟʠʚʘ ʩʠʩʪʝʤʘ 
 

2 

407.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ 
ʟʘʪʚʦʨʝʥ ʩʠʩʪʝʤ 
ʫʧʨʘʚˀʘˁʘ. 
ʧʨʦʤʝʥˀʠʚʠʭ ʅʘ ʣʝʚʦʿ 
ʩʪʨʘʥʠ ʩʫ ʜʘʪʝ 

ʚʨʝʤʝʥʩʢʠ 
ʧʨʦʤʝʥˀʠʚʝ 

ʚʝʣʠʯʠʥʝ, ʘ ʥʘ ʜʝʩʥʦʿ  
ʥʘʟʠʚʠ ʚʝʣʠʯʠʥʘ. ʅʘ 
ʣʠʥʠʿʫ ʠʩʧʨʝʜ ʥʘʟʠʚʘ 
ʚʝʣʠʯʠʥʘ, ʫʧʠʩʘʪʠ 

ʨʝʜʥʠ ʙʨʦʿ ʦʟʥʘʢʘ ʚʨʝʤʝʥʩʢʠ ʧʨʦʤʝʥˀʠʚʠʭ ʚʝʣʠʯʠʥʘ. ʋʢʦʣʠʢʦ ʿʝ ʥʝʢʠ ʦʜʛʦʚʦʨ 
ʩʫʚʠʰʘʥ ʫʧʠʩʘʪʠ ʢʘʨʘʢʪʝʨ ʍ. 
 
 
 
 
 
 

1. u(t)  ʇʦʨʝʤʝ˂ʘʿ 

2. f(t)  ɿʘʜʘʪʘ ʧʨʦʤʝʥˀʠʚʘ 

3. y(t)  ʋʧʨʘʚˀʘʥʘ ʧʨʦʤʝʥˀʠʚʘ 

4. x(t)  ʋʧʨʘʚˀʘʯʢʘ ʧʨʦʤʝʥˀʠʚʘ 
 

2 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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408.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʜʘʪʝ ʚʨʝʤʝʥʩʢʠ ʧʨʦʤʝʥˀʠʚʝ ʚʝʣʠʯʠʥʝ ʦʪʚʦʨʝʥʦʛ ʩʠʩʪʝʤʘ 
ʫʧʨʘʚˀʘˁʘ ʩʘ ʩʣʠʢʝ.  
ʅʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʩʫ ʥʘʟʠʚʠ ʩʚʠʭ ʚʝʣʠʯʠʥʘ.  
ʅʘ ʣʠʥʠʿʫ ʠʩʧʨʝʜ ʥʘʟʠʚʘ ʧʨʦʤʝʥˀʠʚʠʭ ʚʝʣʠʯʠʥʘ, ʫʧʠʩʘʪʠ ʨʝʜʥʠ ʙʨʦʿ ʦʟʥʘʢʘ 
ʚʨʝʤʝʥʩʢʠ ʧʨʦʤʝʥˀʠʚʠʭ ʚʝʣʠʯʠʥʘ.  
ʋʢʦʣʠʢʦ ʿʝ ʥʝʢʠ ʦʜʛʦʚʦʨ ʩʫʚʠʰʘʥ ʫʧʠʩʘʪʠ ʢʘʨʘʢʪʝʨ X. 
 

 
 

1. u(t)  ʇʦʨʝʤʝ˂ʘʿ 

2. f(t)  ɿʘʜʘʪʘ ʧʨʦʤʝʥˀʠʚʘ 

3. y(t)  ʋʧʨʘʚˀʘʥʘ ʧʨʦʤʝʥˀʠʚʘ 

  ʋʧʨʘʚˀʘʯʢʘ ʧʨʦʤʝʥˀʠʚʘ 
 

2 

409.  ʇʦʛʦʥʩʢʠ ʪʝʭʥʠʯʘʨ ʿʝ ʩʥʠʤʠʦ ʦʜʟʠʚʝ ʨʝʛʫʣʘʮʠʦʥʦʛ ʢʨʫʛʘ ʠ ʜʦʙʠʦ ʦʩʮʠʣʦʛʨʘʤʝ ʢʘʦ ʥʘ 
ʩʣʠʮʠ. ɹʨʦʿʝʚʠʤʘ ʦʜ 1 ʜʦ 4 ʜʘʪʝ ʩʫ ʦʟʥʘʢʝ ʩʠʛʥʘʣʘ.  
ʋʧʠʩʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʙʨʦʿʝʚʝ ʠʩʧʨʝʜ ʧʦʥʫʹʝʥʠʭ ʦʜʛʦʚʦʨʘ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ʋʣʘʟ ï ʨʝʬʝʨʝʥʪʥʠ ʩʠʛʥʘʣ 

 ʀʟʣʘʟʥʠ ʩʠʛʥʘʣ ï ʨʝʛʫʣʠʩʘʥʘ ʚʝʣʠʯʠʥʘ 

 ʉʠʛʥʘʣ ʧʦʨʝʤʝ˂ʘʿʘ - ʩʤʝʪˁʘ 

 ʀʟʣʘʟʥʠ ʩʠʛʥʘʣ  ʨʝʛʫʣʘʪʦʨʘ 

 
 

 

2 
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410.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʝ ʥʘʣʘʟʝ ʚʨʩʪʝ ʫʨʝʹʘʿʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʘ 
ʫʧʨʘʚˀʘˁʘ.  
ʅʘ ʮʨʪʠʮʫ ʧʦʨʝʜ ʥʘʟʠʚʘ ʫʨʝʹʘʿʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʘ 
ʫʧʨʘʚˀʘˁʘ ʢʦʿʝʤ ʫʨʝʹʘʿ ʧʨʠʧʘʜʘ.  
ʋʢʦʣʠʢʦ ʥʝ ʧʨʠʧʘʜʘ ʥʠ ʿʝʜʥʦʤ ʦʜ ʧʦʥʫʹʝʥʠʭ ʝʣʝʤʝʥʘʪʘ ʫʧʠʩʘʪʠ X. 
     

ʚʝʥʪʠʣ  
1. ʠʟʚʨʰʥʠ ʦʨʛʘʥʠ 

ʢʦʨʘʯʥʠ ʤʦʪʦʨ                        

ʜʚʦʬʘʟʥʠ ʩʝʨʚʦʤʦʪʦʨ  
2. ʠʟʚʨʰʥʠ ʤʝʭʘʥʠʟʤʠ 

ʩʝʥʟʦʨ ʧʦʤʝʨʘʿʘ  

ʢʣʘʧʥʘ  
3. ʨʝʛʫʣʘʪʦʨ 

ʧʥʝʫʤʘʪʩʢʠ ʧʦʟʠʮʠʦʥʝʨ  
 

3 

411.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʥʘʚʝʜʝʥʠ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ 
ˁʠʭʦʚʘ ʬʫʥʢʮʠʿʘ. ʅʘ ʮʨʪʠʮʠ ʧʦʨʝʜ ʬʫʥʢʮʠʿʝ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʝʣʝʤʝʥʪʘ. 
 
 
1.ʈʝʛʫʣʘʪʦʨ 

 ʌʦʨʤʠʨʘˁʝ ʩʠʛʥʘʣʘ ʛʨʝʰʢʝ ʥʘ 
ʦʩʥʦʚʫ ʨʘʟʣʠʢʝ
  ʩʠʛʥʘʣʘ ʟʘʜʘʪʝ ʠ 
ʠʟʤʝʨʝʥʝ ʚʨʝʜʥʦʩʪʠ 

 
2.ɼʠʩʢʨʠʤʠʥʘʪʦʨ 

 ʋʪʚʨʹʠʚʘˁʝ ʪʨʝʥʫʪʥʝ ʚʨʝʜʥʦʩʪʠ 
ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ 

 
3.ʇʦʛʦʥʩʢʠ ʦʨʛʘʥ 

 ʌʦʨʤʠʨʘˁʝ ʫʧʨʘʚˀʘʯʢʦʛ ʩʠʛʥʘʣʘ 

 
4.ʄʝʨʥʠ ʧʨʝʪʚʘʨʘʯ 

 ɼʠʨʝʢʪʥʦ ʜʝʣʦʚʘˁʝ ʥʘ ʠʟʚʨʰʥʠ 
ʦʨʛʘʥ 

 
5.ɼʝʪʝʢʪʦʨ 

 ɼʠʨʝʢʪʥʦ ʜʝʣʦʚʘˁʝ ʥʘ ʦʙʿʝʢʘʪ 
ʫʧʨʘʚˀʘˁʘ 

 
6.ʀʟʚʨʰʥʠ ʦʨʛʘʥ 

 ʇʨʝʚʦʹʝˁʝ ʠʟʣʘʟʥʝ ʬʠʟʠʯʢʝ 
ʚʝʣʠʯʠʥʝ ʫ ʝʣʝʢʪʨʠʯʥʠ ʩʠʛʥʘʣ 

 

 

3 

412.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʥʘʚʝʜʝʥʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚˀʘˁʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʚʨʩʪʝ ʨʝʛʫʣʘʮʠʿʝ.  
ʅʘ ʣʠʥʠʿʫ ʠʩʧʨʝʜ ʚʨʩʪʝ ʨʝʛʫʣʘʮʠʿʝ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʩʠʩʪʝʤʘ ʘʫʪʦʤʘʪʩʢʦʛ 
ʫʧʨʘʚˀʘˁʘ. ɸʢʦ ʥʘʚʝʜʝʥʠ ʩʠʩʪʝʤ ʨʝʛʫʣʘʮʠʿʝ ʥʝ ʧʨʠʧʘʜʘ ʥʠ ʿʝʜʥʦʤ ʩʠʩʪʝʤʫ 
ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʫʧʠʩʘʪʠ X: 
  

1. ʩʠʩʪʝʤ ʘʫʪʦʤʘʪʩʢʦʛ 
ʫʧʨʘʚˀʘˁʘ 

 ʨʝʛʫʣʘʮʠʿʘ ʪʝʤʧʝʨʘʪʫʨʝ 

 ʪʝʤʧʝʨʘʪʫʨʥʠ ʩʝʨʚʦʩʠʪʝʤ 

 ʨʝʛʫʣʘʮʠʿʘ ʧʨʠʪʠʩʢʘ 

2. ʩʠʩʪʝʤ ʘʫʪʦʤʘʪʩʢʝ 
ʨʝʛʫʣʘʮʠʿʝ 

 ʙʨʟʠʥʩʢʠ ʩʝʨʚʦʩʠʩʪʝʤ 

 ʧʦʟʠʮʠʦʥʠ ʩʝʨʚʦʩʠʩʪʝʤ 

 ʩʝʨʚʦʩʠʩʪʝʤ  ʧʨʦʪʦʢʘ 
 

3 
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413.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʚʨʩʪʝ ʩʝʥʟʦʨʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʰʝʤʘʪʩʢʝ ʦʟʥʘʢʝ ʩʝʥʟʦʨʘ.  
ʅʘ ʣʠʥʠʿʫ ʠʩʧʨʝʜ ʰʝʤʘʪʩʢʝ ʦʟʥʘʢʝ ʩʝʥʟʦʨʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʚʨʩʪʝ ʩʝʥʟʦʨʘ. 
ɸʢʦ ʰʝʤʘʪʩʢʘ ʦʟʥʘʢʘ ʥʝ ʧʨʠʧʘʜʘ ʥʠ ʿʝʜʥʦʤ ʦʜ ʥʘʚʝʜʝʥʠʭ ʥʘʟʠʚʘ ʩʝʥʟʦʨʘ  ʫʧʠʩʘʪʠ X: 
                                                                          
                                                                      __ 
                                                                                      

1. ʠʥʜʫʢʪʠʚʥʠ ʩʝʥʟʦʨ ʙʣʠʟʠʥʝ  
2. ʢʘʧʘʮʠʪʠʚʥʠ ʩʝʥʟʦʨ ʙʣʠʟʠʥʝ            __ 

     
 
                                                                      __ 
 

3 

414.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʩʫ ʚʨʩʪʝ ʩʝʥʟʦʨʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʰʝʤʘʪʩʢʝ ʦʟʥʘʢʝ ʩʝʥʟʦʨʘ. 
ʅʘ ʣʠʥʠʿʫ ʠʩʧʨʝʜ ʰʝʤʘʪʩʢʝ ʦʟʥʘʢʝ ʩʝʥʟʦʨʘ ʫʧʠʩʘʪʠ ʙʨʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʚʨʩʪʝ ʩʝʥʟʦʨʘ.  
ɸʢʦ ʰʝʤʘʪʩʢʘ ʦʟʥʘʢʘ ʥʝ ʧʨʠʧʘʜʘ ʥʠ ʿʝʜʥʦʤ ʦʜ ʥʘʚʝʜʝʥʠʭ ʥʘʟʠʚʘ ʩʝʥʟʦʨʘ  ʫʧʠʩʘʪʠ X: 
 
                                                                                  
                                                          ___                                                                        

1. reed  ʩʝʥʟʦʨ ʙʣʠʟʠʥʝ         ___ 
2. ʦʧʪʠʯʢʠ ʩʝʥʟʦʨ ʙʣʠʟʠʥʝ       

  
                                                         ___ 

3 
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415.  ʅʘ ʛʨʘʬʠʢʫ ʿʝ ʜʘʪ ʩʠʛʥʘʣ ʧʦʙʫʜʝ ʠ ʧʨʠʤʝʨ ʜʚʘ ʩʠʛʥʘʣʘ ʦʜʟʠʚʘ ʩʠʩʪʝʤʘ ʧʦʜ ʨʝʜʥʠʤ 
ʙʨʦʿʝʤ 1 ʠ 2.  
ʅʘʚʝʜʝʥʝ ʩʫ ʥʝʢʝ ʦʜ ʛʨʝʰʘʢʘ ʢʦʜ ʦʜʟʠʚʘ ʩʠʛʥʘʣʘ ʩʠʩʪʝʤʘ, ʧʨʝʧʦʟʥʘʪʠ ʠʭ ʥʘ ʦʜʟʠʚʠʤʘ 
ʩʠʛʥʘʣʘ 1 ʠ 2 ʠ ʫʧʠʩʘʪʠ ʨʝʜʥʠ ʙʨʦʿ ʦʜʟʠʚʘ ʩʠʛʥʘʣʘ ʠʩʧʨʝʜ ʩʚʘʢʦʛ ʧʦʥʫʹʝʥʦʛ ʦʜʛʦʚʦʨʘ. 
ʋʢʦʣʠʢʦ ʥʝʢʠ ʦʜʛʦʚʦʨ ʥʝ ʦʜʛʦʚʘʨʘ ʦʜʟʠʚʠʤʘ ʩʠʛʥʘʣʘ (1 ʠ 2), ʫʧʠʩʘʪʠ ʢʘʨʘʢʪʝʨ ʍ. 
 
 
 
 
 
 
 

 ɺʝʣʠʢʠ ʧʨʝʩʢʦʢ (ʆʜʟʠʚ ʩʘ ʚʝʣʠʢʠʤ ʧʦʿʘʯʘˁʝʤ) 

 ɺʝʣʠʢʦ ʚʨʝʤʝ ʧʦʨʘʩʪʘ Td (ʆʜʟʠʚ ʩʘ ʤʘʣʠʤ ʧʦʿʘʯʘˁʝʤ ) 

 ʄʘʣʘ ʛʨʝʰʢʘ ʫ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʪʘˁʫ 

 ɺʝʣʠʢʘ ʛʨʝʰʢʘ ʫ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʪʘˁʫ 

 ɺʝʣʠʢʦ ʚʨʝʤʝ ʩʤʠʨʝˁʘ 

 ʄʘʣʦ ʚʨʝʤʝ ʩʤʠʨʝˁʘ 

3 
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416.   
 
 
 
 
 
 
 
 
 
 
 

 
 
ʅʘ ʛʨʘʬʠʢʫ ʿʝ ʜʘʪ ʧʨʠʤʝʨ ʧʦʙʫʜʥʦʛ ʩʠʛʥʘʣʘ ʠ ˁʝʛʦʚʦʛ ʦʜʟʠʚʘ.  
ʇʦʿʝʜʠʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʩʪʘˁʘ ʦʜʟʠʚʘ ʧʦʙʫʜʥʦʛ ʩʠʛʥʘʣʘ ʩʫ ʦʙʝʣʝʞʝʥʘ ʙʨʦʿʝʚʠʤʘ. 
ɼʘʪʠ ʩʫ ʦʧʠʩʠ ʩʪʘˁʘ ʦʜʟʠʚʘ ʩʠʛʥʘʣʘ ʠʩʧʨʝʜ ʢʦʿʠʭ ʪʨʝʙʘ ʫʧʠʩʘʪʠ ʨʝʜʥʠ ʙʨʦʿ ʩʘ 
ʛʨʘʬʠʢʘ. ʋʢʦʣʠʢʦ ʥʝʢʦ ʩʪʘˁʝ ʥʝ ʦʜʛʦʚʘʨʘ ʙʨʦʿʝʚʠʤʘ ʩʘ ʛʨʘʬʠʢʘ, ʫʧʠʩʘʪʠ ʢʘʨʘʢʪʝʨ 
 
  

 ɻʨʝʰʢʘ ʫ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʪʘˁʫ 

 ʇʨʝʣʘʟʥʦ ʩʪʘˁʝ  

 ʉʪʘʮʠʦʥʘʨʥʦ ʩʪʘˁʝ 

 ʇʨʝʩʢʦʢ 
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ˢ˹˩˴˿ оΦ ˾͙͊͒ͤ ͊͒͊͘ͼ͙  
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˽ͦ΄͍͙ͭͦ͊ͤ ͯ;͔͙ͤͼ͙Σ ͔͙ͣͤͭͦͪ ͙ ͦͼ͔͙͍ͥ͊;͙Σ 
 

 

˽͔ͪ͒ ͍͊ͣ͊ ͫͯ ͙ͪ͊͒ͤ ͊͒͊͘ͼ͙ ͙ ͦ͋ͪ͊ͫͼ͙ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͙ͦ͟͞ ΐ͔ ͙͙͋ͭ ͔͙͊ͫͭͯͨͤ͘͢ ͤ͊ ͣ͊ͭͯͪͫͦͣ͟ 
͙ͨͪ͊ͭ͟;ͤͦͣ ͪ͊͒ͯ ͊͘ ͍͙ͦ͋ͪ͊ͦͤ͘ ͨͪͦͺ͙͡ ͔ͭͻ͙ͤ;͊ͪ ͔ͣͻ͙͔͊ͭͪͦͤ͟Φ ˹͔͔͙͊ͣͥͤ ͫͯ ͊͘ ͍͔͔͗͋͊ͥ ͙ ͙͔ͨͪͨͪͣͯ 
͊͘ ͎͔ͨͦ͊͊ͥ͡ ͎ͣ͊ͭͯͪͫͦ͟ ͙͙ͫͨͭ͊Σ ͊ͦ͟ ͙ ͦͼ͔͙͍ͥ͊;͙ͣ͊ ͊͘ ͍͔ͯͫ͊͊ͥ͞ ͙͔͔͔ͨͪͣͥͤ ͔͎͙͔ͣͭͦ͒ͦͦ͡͞ ͦͼ͔͙͍ͥ͊ͥ͊Φ 

 
˭͊͒͊ͼ͙ ͫͯ ͔ͪ͊ͫͨͦͪΏ͔͙ͤ ͔ͨͪͣ͊ ͔͔ͦͣͨͭͤ͟ͼ͙͊ͣ͊͞ ͔ͦ͟͞ ͔ͫ ͍͔͍ͨͪͦͪ͊͊ͯ͞ ͤ͊ ͙͙ͫͨͭͯ ͙ ͭͦ ͍͙ͫ ͊͒͊͘ͼ͙ 

ͫ͊ ͦͤ͊ͦͣ͘͟ ˢ ͔ͦ͒ͤͦͫ ͔ͫ ͤ͊ ͔͔ͦͣͨͭͤ͟ͼ͙ͯ͞ ˸ͦͤͭ͊͗͊ ͙ ͍͔ͦ͒ͪ͗͊͊ͥ ͔ͣͻ͙͊ͭͪͦͤͫ͟ͻ ͙͔ͫͫͭͣ͊ ͙ ͔ͯͪΏ͊͊͞ ͤ͊ 
͍ͦͫͤͦͯ ͔ͨͪͦͭͤͦ͟͞ ͔ͭͻͤͦͦ͡΄͔͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞Σ ͒ͦ͟ ͊͒͊͘ͼ͙ ͦͤ͊͘;͔͙ͤ ͍ͫͦͦͣ͡ ˣ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ 
͔͔ͦͣͨͭͤ͟ͼ͙͙͞ ˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͍ͨͦͨͪ͊͊͟ ͍͍͊ͪͦ͊͟ ͔ͣͻ͙͊ͭͪͦͤͫ͟ͻ ͔ͯͪΏ͊͊͞ ͙ ͙͔ͫͫͭͣ͊Φ ̂ ͍͙ͦͪͯ͟ ͍͎ͫ͊ͦ͟ 
͊͒͊ͭ͊͘͟ ͍͔͍ͨͪͦͪ͊͊ ͔ͫ ͯ;͔͙͍ͤͦ͊͟ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͯ ͎͔ͨͦ͒ͯ͡ ͙ͨ͊ͤͪ͊ͥ͊͡ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͔͞ ͪ͊͒͊Σ 
͔͔͙͋͋͒ͤͦͫͭ͘ ͤ͊ ͪ͊͒ͯΣ ͊͘΄͙͔ͭͭ ͙͍͔͗ͦͭͤ ͔͙͔ͫͪ͒ͤΣ ͊ͦ͟ ͙ ͦ͒ͤͦͫ ͔ͨͪͣ͊ ͪ͊͒ͯ ͙ ͔͍͙ͫͪ͒ͫͭͣ͊ ͊͘ ͪ͊͒ ͙ 
͔͙ͨͦͭͪ͋ ͍ͦΏ͔ͥ͊ ͔͍͙͔͒ͤͼ͙͔͞ ͦ ͪ͊͒ͯΦ 

˹͊ͦͤ͟ ͙ͨͪ͊ͭ͟;͎ͤͦ ͙͍ͦ͘Ώ͔ͥ͊ ͙ ͍͊ͪ͘΄͔͎ͤͦ ͦͼ͔͙͍ͥ͊ͥ͊Σ ͯ;͔͙ͤ͟ ͙͔͊͗͘͡ ͍͔ͫͦ͞ ͙͔ͯͭͫ͟ ͦ 
͙͍ͪ͘΄͔ͤͦͣ ͊͒͊ͭͯ͘͟Σ ͎͍ͪ͊ͦ͊ͪ͊͘ ͫ͊ ͙͙ͦͣͫͦͣ͟͞ ͦ ͨ ͙͔͔ͪͣͥͤͦͣ ͤ͊;͙ͤͯ ͪ͊͒͊ ͙͙͡ ͎ͣͦͯΐ͙ͤͦͫͭͣ͊ ͎͒ͪͯ͊;͙͔͎͞ 
͙ͨͪͫͭͯͨ͊ ͙͍ͪ͘΄͔ͥͯ ͯ ͔͙ͤͣ͟ ͎͙͒ͪͯͣ ͍͙ͯͫͦͣ͊͡ ͙ ͙ͫͭͯ͊ͼ͙͊ͣ͊͞Φ ˻͍͊͞ ͔͙ͯͫͣͤ ͔͒ͦ ͔ͤ ͙ͯ͊͘͡ ͯ ͦͤ͊͟;ͤͯ 
ͦͼ͔ͤͯ.  

˿͍͙͊͟ ͙ͪ͊͒ͤ ͊͒͊ͭ͊͘͟ ͙͒ͦͤͦͫ ͙ͣ͊ͫͣ͊ͤͦ͟͡ млл ͍͋ͦ͒ͦ͊Φ ̂;͔͙ͤ͟ ͣͦͪ͊ ͍͙͙ͦͫͭ͊ͪͭ ͔ͤ͊ͣ͊ͥ͞ рл 
͍͋ͦ͒ͦ͊ ͤ͊ ͍ͫ͊ͦͣ͟ ͊͒͊ͭͯ͘͟ ͊ͦ͟͟ ͙͋ ͙ͨͦͦ͗ͦ͡ ͙͙ͫͨͭΦ ˻͋ͪ͊ͫͼ͙ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͔ͫ͊͒ͪ͗ ͍ͯͭͪΏ͔͔ͤ ͔͔͊ͫͨͭ͟Σ 
͙͙͔ͤ͒͊ͭͦͪ͟ ͦͼ͔͙͍ͥ͊ͥ͊ ͊ͦ͟ ͙ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ ͔͔ͣͪ ͨͪͦͼ͔͔ͤ ͔͒͊ͭ ͪͦ͘͟ ͍͔͔͒ͦͫͭͨͤͯ ͫ͊ͯ͟͡.  
 

˽͍͙ͪ͊ͤͦ͡ ͍͔ͦ͋͊͊ͥ͢ ͔ͦͨͪ͊ͼ͙͊͞ ͙͙ͨͪͦͣ͟͡ ͙ͨͪ͊ͭ͟;͎ͤͦ ͙͍ͦ͘Ώ͔ͥ͊ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘ ͒͊ ͔͞ ͯ;͔͙ͤ͟Υ 
ͫͨͦͫͦ͋͊ͤ ͒͊ ͫ͊ͣͦͫͭ͊ͤͦ͡ ͍ͦ͋͊͊͢ ͔ͪ͊͒ͤ ͔͊͒͊ͭ͘͟Σ ͔ͨͦ͊ͯ͘͟͞ ͒͊ ͔͔ͨͦͫ͒ͯ͞ ͔ͤͦͨͻͦ͒ͤ͊ ͤ͊ͥ͊͘ ͙ ͍͔΄͙͔ͭͤ ͊͘ 
͙͍ͪ͘΄͍͔͊͊ͥ ͔͙ͦͣͨͫͤ͟͟͡ͻ ͍ͨͦͫͦ͊͡ ͙ ͍͔͙͍͔ͨͦ͊ͥ͘ ͙ͪ͊͘͡;͙͙ͭͻ ͦͪ͊͊͟͟ ͯ ͍͙ͦͪͯ͟ ͙ͥͻΤ ͔͙ͨͪͯͣ͊͘ 
͎͍ͦ͒ͦͦͪͤͦͫͭ ͊͘ ͙͔ͨͪͣͤͯ ͨͪͦͼ͔͒ͯͪ͊Σ ͔͍ͫͪ͒ͫͭ͊͊ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͯ͞ ͍͔͎ͫͦͨͫͭͤͦ ͪ͊͒͊Φ ˿͍͙ ͍͔͔͙ͤ͊͒ͤ 
͙͔͙͙ͪͭͪͯͣ͟͞ ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͔͙ͯͭ͘ ͯ ͙ͦ͋ͪ͘ ͙͙ͨͪͦͣ͟͡ ͨͪͦͼ͔͔ͤ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Φ  
 

˾͙͊͒ͤ ͊͒͊͘ͼ͙ ͔ͦ͟͞ ΐ͔ ͙͙͋ͭ ͔͙͍͙ͪ͊ͦ͊ͤ͘͡ ͤ͊ ͍͊ͪ͘΄ͤͦͣ ͙͙ͫͨͭͯ ͎ͦͣͦͯΐ͍͊͊ͯ͞ ͍͔ͨͪͦͪͯ 
͔͙ͦͫͨͦͫͦ͋ͤͦͫͭ͢ ͯ;͔͙ͤ͊͟ ͊͘ ͍͔ͦ͋͊͊ͥ͢ ͔͙ͦͤͪͭͤ͟͟ͻ ͍ͨͦͫͦ͊͡ ͊͘ ͍͙͊͟͡ͺ͙͊͟ͼ͙ͯ͞ ͊͘ ͦͯ͟͞ ͫͯ ͔ͫ ΄͍͙ͦͦ͊͟͡͡Σ 
͊ͦ͟ ͙ ͍ͯͭͪΏ͙͍͔͊ͥ ͔͙ͫͨͪͣͤͦͫͭ ͊͘ ͯͯ͟͢;͙͍͔͊ͥ ͯ ͍͔ͫͭ ͪ͊͒͊Φ  
 

ˬ͔͙ͣͦ͡ ͍͊ͣ ͔ͫͪΐ͊ͤ ͙ ͔ͯͫͨ΄͊ͤ ͪ͊͒Η  
 

 
           ˢ͙ͯͭͦͪ 
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˶ˮ˿́ˢ ˾ˢ˨˹ˮ̆ ˭ˢ˨ˢ́ˢ˴ˢ 
 

ʇʦ ʟʘʚʨʰʝʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ ʫʯʝʥʠʢ ʩʪʠʯʝ 

ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʢʦʿʝ ʩʝ ʧʨʦʚʝʨʘʚʘʿʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʨʘʜʥʠʤ ʟʘʜʘʮʠʤʘ ʢʘʢʦ ʿʝ ʪʦ ʥʘʚʝʜʝʥʦ 

ʫ ʩʣʝʜʝ˂ʦʿ ʪʘʙʝʣʠ. 

 

 

 

ͫͭͪͯ;ͤ͊ 
͔͔ͦͣͨͭͤ͟ͼ͙͊͞ 

΄͙ͺͪ͊ 
͎ͪ͊͒ͤͦ 
͊͒͊ͭ͊͘͟ 

P͊ ͙͒ͤ ͊͒͊͘ͼ͙ 

 s
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ͦ
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ͥ
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͔
ͻ
͊
ͭ
ͪ
ͦ
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ͫ
͟
͙
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ͫ
͙
ͫ
ͭ
͔
ͣ
͊
 
 
͙
 
 
ͯ
ͪ
͔
Ώ
͊
͞
͊
 
ͤ
͊
 
ͦ
ͫ
ͤ
ͦ
͍
ͯ
 
ͨ
ͪ
ͦ
͞
͔
͟
ͭ
ͤ
ͦ
 

ͭ
͔
ͻ
ͤ
ͦ
͡
ͦ
΄
͟
͔
 
͒
ͦ
͟
ͯ
ͣ
͔
ͤ
ͭ
͊
ͼ
͙
͞
͔

 

́  ˸- s м ˸͙͔ͦͤͭͪ͊ͥ  ͔͔͔͎ͭͪͦͨͤͯͣ͊ͭͫͦ͟͟͡  ͙͔ͫͫͭͣ͊ ͊͘ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ 

́˸ - s н ˽͔͙ͤͯͣ͊ͭ͊͟ ͯ ͨͪͦͼ͔ͫͤͦ͞ ͙͙͙ͤ͒ͯͫͭͪ͞ 

́˸ - s о ˴͙͙ͦͦͪ͒ͤͫ͊ͤͦ ͔͔ͪͭ͊ͥ͟ ͙ͪ͊͒ͤͻ ͔͔͔ͣͤ͊ͭ͊͡ ͯ ͔͔͔͙ͭͪͦͨͤͯͣ͊ͭͫͣ͟͟͡ ͙͔͙ͫͫͭͣͣ͊ 

́˸ - s п ˽͙͔ͪͣͤ͊ ͙͙͙ͤ͒ͯͫͭͪͫ͟͞ͻ ͪͦ͋ͦͭ͊ ͯ ͨͪͦͼ͔ͫͯ ͔͔ͨͪͣ΄ͭ͊ͥ͊ ͙ͪ͊͒ͤͻ ͔͔ͨͪ͒ͣͭ͊ 

́˸ - s р ˽͙͔ͪͣͤ͊ ͙͙͙ͤ͒ͯͫͭͪͫ͟͞ͻ ͪͦ͋ͦͭ͊ ͯ ͨͪͦͼ͔ͫͯ ͔͙ͨ͊ͭ͊͘͡ͼ͙͔͞ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ 

́˸ -ˢс ˽͙͔ͪͣͤ͊ ͙͙͙ͤ͒ͯͫͭͪͫ͟͞ͻ ͪͦ͋ͦͭ͊ ͯ ͨͪͦͼ͔ͫͯ  ͙ͫͦͪͭͪ͊ͥ͊ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ 

́˸ -ˢт ˽͍͔ͦͫͭ͊͊ͥ͢ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͍ͯͨͪ͊͊͢;͎ͦ͟ ͙͔ͫͫͭͣ͊ ͔͙ͤͯͣͪ;͙͟ ͍͙ͯͨͪ͊͊ͤ͢ͻ ͣ͊΄͙ͤ͊ 

́˸ -ˢу 
˴͙͊͋ͪ͊͡ͼ͙͊͞ ͣͦͭͦͪ͊ ͙ ͔ͨͦ͒΄͍͔͊͊ͥ ͎͍͎͊ͤͦ͡ ͙ ͨͦͣͦΐ͙ͤͻ ͔ͪͭ͊ͥ͊͟ ͔͙ͤͯͣͪ;͙͟ 
͍͙ͯͨͪ͊͊ͤ͢ͻ ͣ͊΄͙ͤ͊ 

́˸ -ˢф ˽ͯ΄͔ͭ͊ͥ ͯ ͪ͊͒ ͙͊ͫͤͻ͙ͪͦͤͻ ͣͦͭͦͪ͊ 

́  ˸-ˢмл ˽ͯ΄͔ͭ͊ͥ ͯ ͪ͊͒ ͔͔ͨͦͪͭͤ͟  ͔ͭͪ͊͟ 

 x
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͙
͞
͊
͎
ͤ
ͦ
ͫ
ͭ
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͟
͊
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ͨ
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͟
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͊
ͪ
ͦ
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͊
 
ͣ
͔
ͻ
͊
ͭ
ͪ
ͦ
ͤ
ͫ
͟
͙
ͻ
 

ͯ
ͪ
͔
Ώ
͊
͞
͊
 
͙
 
ͫ
͙
ͫ
ͭ
͔
ͣ
͊

 

́  ˸- x м 
˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͍͍͊ͪͦ͊͟ ͯ ͙͔͙ͫͫͭͣͣ͊ ͫ͊ ͍͔͔͙ͪͣͤͫͣ͟ ͋ͪͦ͊͞;͙ͣ͟ 
ͼ͙͙ͯͫͣ͊͟͡  

́  ˸-ˣн 
˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͍͍͊ͪͦ͊͟ ͍ͯͨͪ͊͊͢;͙͟ͻ ͔͍͔ͫͤ͟ͼ͙  ͔͙ͨͤͯͣ͊ͭͫ͟ͻ 
͙͔ͫͫͭͣ͊ 

́  ˸-ˣо ˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͍͍͊ͪͦ͊͟ ͙͙͒͒͊ͭ͟;͙͟ͻ ͙ͪ͊͒ͤͻ ͙ͫͭ͊ͤͼ͊ 

́  ˸-ˣп 
˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͔͍͙͎ͤͨͪ͊ͤͦ͡ ͪ͊͒͊ ͔͎ͨͤͯͣ͊ͭͫͦ͟ ͔͒͊͡ ͔ͭͪ͊͟ ͊͘ 
͎͔͍͔͊ͪ͊ͥ͘ 

́  ˸-ˣр 
˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͔͍͙͎ͤͨͪ͊ͤͦ͡ ͪ͊͒͊ ͎͎ͨͦͦͤͫͦ͟ ͣͦͭͦͪ͊ ͔ͭͪ͊͟ ͊͘ 
͎͔͍͔͊ͪ͊ͥ͘ 

́  ˸-ˣс ˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͔͍͙͎ͤͨͪ͊ͤͦ͡ ͪ͊͒͊ ͎͔ͪ͊͞;͊ ͤ͊ ͭͪ͊ͼ͙ ͊͘ ͎͔͍͔͊ͪ͊ͥ͘ 
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˴˻˸ˣˮ˹ˢ̇ˮ˳˩ ˾ˢ˨˹ˮ̆ ˭ˢ˨ˢ́ˢ˴ˢ ˭ˢ ˸ˢ́̂˾˿˴ˮ ˮ˿˽ˮ́ 
͙ͦͣ͋ͤ͊͟ͼ͙͊͞ 
͋ͪͦ͞ 

͙ͪ͊͒ͤ ͊͒͊͘ͼ͙ 
͙ͦͣ͋ͤ͊͟ͼ͙͊͞ 
͋ͪͦ͞ 

͙ͪ͊͒ͤ ͊͒͊͘ͼ͙ 
͙ͦͣ͋ͤ͊͟ͼ͙͊͞ 
͋ͪͦ͞ 

͙ͪ͊͒ͤ ͊͒͊͘ͼ͙ 

1 
́ -˸ˢм 
́ -˸ˣм 

2 
́˸ -ˢм 
́˸ -ˣн 

3 
́˸ -ˢм 
́˸ -ˣо 

4 
́˸ -ˢм 
́˸ -ˣп 

5 
́˸ -ˢм 
́˸ -ˣр 

6 
́˸ -ˢм 
́˸ -ˣс 

7 
́˸ ςs2 
  ́ ˸ ςx1 

8 
́˸ -ˢн 
́˸ ςx2 

9 
́˸ -ˢн 
́˸ ςx3 

10 
́˸ -ˢн 
́˸ ςx4 

11 
́˸ -ˢн 
́˸ ςx5 

12 
́˸ -ˢн 
́˸ ςx6 

13 
́˸ ςs3 
́˸ ςx1 

14 
́ -˸ 3s 
́ -˸ 2x 

15 
́ -˸ 3s 
́ -˸ 3x 

16 
́ -˸ 3s 
́ -˸ 4x 

17 
́ -˸ 3s 
  ́ -˸ 5x 

18 
́ -˸ˢо 
  ́ -˸ 6x 

19 
́ -˸ 4s 
́ -˸ 1x 

20 
́ -˸ 4s 
́ -˸ 2x 

21 
́ -˸ 4s 
́ -˸ 3x 

22 
́ -˸ 4s 
́ -˸ 4x 

23 
́ -˸ 4s 
́ -˸ 5x 

24 
́ -˸ 4s 
́ -˸ 6x 

25 
́ -˸ 5s 
́ -˸ 1x 

26 
́ -˸ 5s 
́ -˸ 2x 

27 
́ -˸ 5s 
  ́ -˸ 3x 

28 
́ -˸ 5s 
  ́ -˸ 4x 

29 
́ -˸ 5s 
  ́ -˸ 5x 

30 
́ -˸ 5s 
  ́ -˸ 6x 

31 
́ -˸ 6s 
́ -˸ˣм 

32 
́ -˸ 6s 
́ -˸ˣн 

33 
́ -˸ 6s 
́ -˸ˣо 

34 
́ -˸ 6s 
́ -˸ˣп 

35 
́ -˸ 6s 
́ -˸ˣр 

36 
́ -˸ 6s 
́ -˸ˣс 

37 
́ -˸ 7s 
 ́ -˸ x 1 

38 
́ -˸ 7s 
́ -˸ 2x 

39 
́ -˸ 7s 
́ -˸ 3x 

40 
́ -˸ 7s 
  ́ -˸ 4x 

41 
́ -˸ 7s 
  ́ -˸ 5x 

42 
́ -˸ 7s 
  ́ -˸ 6x 

43 
́ -˸ 8s 
́ -˸ˣм 

44 
́ -˸ 8s 
́ -˸ˣн 

45 
́ -˸ 8s 
́ -˸ˣо 

46 
́ -˸ 8s 
́ -˸ˣп 

47 
́ -˸ 8s 
́ -˸ˣр 

48 
́ -˸ 8s 
́ -˸ˣс 

49 
́ -˸ 9s 
́ -˸ 1x 

50 
́ -˸ 9s 
  ́ -˸ 2x 

51 
́ -˸ 9s 
  ́ -˸ˣо 

52 
́ -˸ˢф 
́ -˸ 4x 

53 
́ -˸ 9s 
́ -˸ 5x 

54 
́ -˸ 9s 
́ -˸ 6x 

55 
́ -˸ 1s0 
  ́ -˸ˣм 

56 
́ -˸ 1s0 
  ́ -˸ 2x 

57 
́ -˸ 1s0 
  ́ -˸ 3x 

58 
́ -˸ 1s0 
  ́ -˸ˣп 

59 
́ -˸ 1s0 
́ -˸ 5x 

60 
́ -˸ 1s0 
́ -˸ 6x 
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́ -˸ˢм   
 

˸˻˹́ˮ˾ˢ˺˩ ˩˶˩˴́˾˻˽˹˩̂˸ˢ́˿˴˻˥ ˿ˮ˿́˩˸ˢ ˭ˢ ˾ˢ˭ˤ˾˿́ˢˤˢ˺˩ ˾ˢ˨˹ˮ̆ 
˴˻˸ˢ˨ˢ 
 
͔̂ͪΏ͊͞ ͊͘ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ ͎͙ͨͦͦͤ ͔ͫ ͨͦͣͦΐͯ ͔͙ͨͤͯͣ͊ͭͫ͟ͻ ͼ͙͙ͤ͒͊ͪ͊͡Φ ˻͍͔͒͊͊ͥ͞ ͔͙ͣ͊ͭͪ͊͊͞͡ ͍ͪ΄͙ ͔ͫ 
ͤ͊ ͍ͦͫͤͦͯ ͙ͪ͊ͤ͘ͻ ͙͔͙ͪͭͪͯͣ͊͟͞Σ ͙ͦ͟͞ ͫͯ ͔ͫͨͼ͙ͺ͙͍͙ͦ͊ͤ͟ ͯ ͙͙ͨͪͦͣ͊͘͡Φ ˽͔ͦͭͪ͋ͤͦ ͔͞Υ 
 

¶ ˮ͍ͪ͘΄͙͙ͭ ͙ͫͣͯ͊͡ͼ͙ͯ͞ ͪ͊͒͊ ͙ ͯͼ͍͔ͪͭ͊͊ͥ ͔͙ͨͦͭͪ͋ͤͻ ͍ͯͨͪ͊͊͢;͙͟ͻ ͙͎͒͊ͪ͊ͣ͊͞ ͙͔ͫͫͭͣ͊ ͯ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ͣ 
ͫͦͺ͍͔ͭͪͯ  

¶ ˻͙͒͊͋ͪ͊ͭ ͔͔ͨͦͭͪ͋ͤ ͔͔ͦͣͨͦͤͤͭ͟ ͊͘ ͪ͊͒ ͔ͨͪͣ͊ ͔ͭͻ͙ͤ;ͦ͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ 

¶ ˮ͍ͪ͘΄͙͙ͭ ͣͦͤͭ͊͗ͯ ͙͔ͫͫͭͣ͊ 

¶ ˽͙͙ͯͫͭͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ ͙ ͍͔͙͙ͨͪͦͪͭ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ 
 

˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ ͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ 
͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ 
͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ˹͍͙͊ͫͭ͊ͤ͟ ͔ͦ͒ͪΏ͔ͯ͞ ͒͊ ͙͡ ΐ͔ ͊͒͊ͭ͊͘͟ ͙͙͋ͭ 
ͯͪ͊Ώ͔ͤ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔͎ͪͫͦ͟͡͞ ͙͙͡ t[/ ͍ͯͨͪ͊͊ͥ͊͢Φ ˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ ͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 

˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͦ ͍͎ͦ ͙ͨͪͪͯ;͙ͤ͊͟Φ 
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˽˾ˮ˶˻˥όмύΥ 
 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͔͍͒ͦ͊͡ ͔ͨͪͣ͊ ͍͙ͪͫͭ 
͔͙ͣ͊ͭͪ͊͊͞͡ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔ͭͪͦ͟͡ ͔͙ͨͤͯͣ͊ͭͫ͟ͻ ͔͙ͦͣͨͦͤͤͭ͟Φ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ͔̂ͪΏ͊͞ ͊͘ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͔͍͒ͦ͊͡ ͔ͨͪͣ͊ ͍͙ͪͫͭ ͔͙ͣ͊ͭͪ͊͊͞͡Σ ͙͙ͦͪͫͭ͟ ͔͒͊ͤ͞ ͔͙ͨͤͯͣ͊ͭͫ͟ ͼ͙͙ͤ͒͊ͪ͡ όˢύ 
͊͘ ͍͔ͦ͒͊͊ͥ͞ ͎͔͙ͣ͊ͤͭ;͙ͤͻ ͔͍͒ͦ͊͡ ͤ͊ ͔͒ͤͯ͞ ͫͭͪ͊ͤͯ ͊ ͎͙͒ͪͯ ͼ͙͙ͤ͒͊ͪ͡ ό.ύ ͊͘ ͍͔ͦ͒͊͊ͥ͞ ͙ͦͫͭ͊͡ͻ ͔͍͒ͦ͊͡ ͤ͊ ͎͒ͪͯͯ 
ͫͭͪ͊ͤͯΦ ˿͙͎ͤ͊͡ ͊͘ ͙͍͊͘͡;͔͔ͥ ͙͍ͨͦ͊͟͡ ͔͞ ͎ͣͦͯΐ ͫ͊ͣͦ ͊ͦ͟ ͔͞ ͔͔ͨͪ͒ͣͭ ͙ͨͪͫͯͭ͊ͤ ς ͯ ͔ͣͭͤͯͭΦ ˴͙͍͙ͨͦ͡ ͼ͙͙ͤ͒͊ͪ͊͡ ͔ͫ 
͍ͪ͊ΐ͊ͯ͞ ͙͊ͯͭͦͣ͊ͭͫ͟ ͤ͊ͦͤ͟ ͙͒ͦͫͭ͊ͥ͊͘ ͙ͪ͊ͥ͟͞ͻ ͨͦͦ͗͊͊͡͞Φ ˭͊ ͪ͊͒  ͔ͯͪΏ͊͊͞ ͙͔ͦͪͫͭ͟ ͔ͫ ͔͔͔͔ͭͪͦͨͤͯͣ͊ͭͫ͟͟͡ 
͔͔ͦͣͨͦͤͤͭ͟Φ ˨͔͍͔ͦ͡ ͍͙͒ͦ͒͊͊ͭ ͪͯ;ͤͦΦ 
 
˽͙ͦ͘ͼ͙ͦͤ͊ ͙ͫ͟ͼ͊Υ 
 

 

 
 

 
˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Υ 

 

 

 

 
 

 

 

4 2

5

1

3

1M1 1M2

2
0
%

2
0
%

1B1 1B2

4 2

5

1

3

2M1 2M2

2
0
%

2
0
%

2B1 2B2

2

1 3

St op



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

 

 
˾͔͔ͫͦ͟͡͞ ς ͟ ͦͤͭ͊ͭͦͪͫ͊͟͟ ΄͔ͣ͊Υ 

 

 

 

 
 
͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/ ͔ͦͤͭͪͦͪ͊͟͡Υ 
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˨͙͎͙ͭ͊ͤ͊͡ ͍ͯͨͪ͊͊͢;͊͟ ΄͔ͣ͊Υ 

 

 

 
 
˶͔͔͒ͪ ͙͎͒͊ͪ͊ͣ͞ ό͙͎͒͊ͪ͊ͣ͞ ͔͞ ͙͎ͨͪ͊ͦ͡Ώ͔ͤ !ƭƭŜƴ-.ǊŀŘƭŜȅ ͔͙ͦͤͭͪͦͪͣ͊͟͡ ͙ ͯͪ͊Ώ͔ͤ ͯ w{[ƻƎƛȄрллύΥ 

 

 

 
 

 
˴͔ͦͣͤͭ͊ͪΥ ͙͔ͨͪͦ͗ͤͦ͡ ͔ͪ΄͔͔ͥ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘ ͒͊ ͫͯ ͎͔͙ͣ͊ͤͭͤ ͙ ͊ͨ͊͟ͼ͙͙͍͙ͭͤ ͔ͫͤͦͪ͘ ͍͔͙ͨͦͫͭ͊ͤ͢ ͤ͊ ͍ͭ͊͊͟ ͤ͊;͙ͤ ͒͊ 
͔͔ͨͪ͒ͣͭ ͙͙ͨͪͦͣ͟͡ ͔͔͒ͭ͟ͼ͙͔͞ ͙͙ͨͪ͊͘͡ ͔͙ͫͤͦͪͣ͊͘ ͫ͊ ͔ͫͭͪ͊ͤ ͎͔͎ͣ͊ͤͭͤͦ ͔ͫͤͦͪ͊͘Σ ͒͊ ͙͋ ͨͦͭͦͣ ͙ͨͪ΄͊ͦ ͙ 
͊ͨ͊͟ͼ͙͙͍ͭͤͦͣΦ ͙̂ͦͦ͟͟͡ ͔͞ ͔͔ͨͪ͒ͣͭ ͎͔͎ͣ͊ͤͭͤͦ ͙ͭͨ͊Σ ͔͎ͥ͊ ΐ͔ ͔͔͍͙͒ͭͭͦ͊ͭ͟ ͙ ͎͔͙ͣ͊ͤͭͤ ͙ ͊ͨ͊͟ͼ͙͙͍͙ͭͤ ͔ͫͤͦͪ͘Φ ̂ 
ͫͯ͡;͊ͯ͞ ͒͊ ͔͔ͨͪ͒ͣͭ ͔ͤ ͔͔ͨͦͫ͒ͯ͞ ͎͔ͣ͊ͤͭͤ͊ ͍͍ͫͦͫͭ͊͞Σ ͔͎ͥ͊ ΐ͔ ͔͔͍͙͒ͭͭͦ͊ͭ͟ ͔͙͒ͤͦ͞ ͊ͨ͊͟ͼ͙͙͍͙ͭͤ ͔ͫͤͦͪ͘Φ ˽͙ͪ͊ͭ͟;ͤͯ 
͍ͨͦͫͭ͊ͯ͟ ͔ͫͤͦͪ͊͘ ͔͙͍͙ͪ͊ͦ͊ͭ͘͡ ͫͻͦ͒ͤͦ ͍ͦͦ͞ ͔͙ͤ͊ͨͦͣͤΦ 

 

  

I1

I2

I3

I4

I5

I6

I7

I8

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

MAGNETNI

1B1

1B2

1M1

1M2

2M2

2M1

KAPACITIVNI

2B1

2B2

1

&

&

&



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όнύΥ 
 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͪͯ;ͤͦ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͙ͪ͊͒ͤͻ 
ͦͣ͊͒͊͟ ͊͘ ͍͒͊ ͔͔ͦͨͪ͊ͭͪͫ͊͟ ͔ͣͫͭ͊ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔ͭͪͦ͟͡ ͔͙ͨͤͯͣ͊ͭͫ͟ͻ ͔͙ͦͣͨͦͤͤͭ͟ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ˽͔ͦͪ͒ ͔ͭͪ͊ͤͫͨͦͪͭͤ ͔ͭͪ͊͟Σ ͫ͊ ͍͔ͫ͊͟ ͔ͫͭͪ͊ͤ ͙ͤ͊͊͘͡ ͔ͫ ͨͦ ͔͒ͤͦ͞ ͪ͊͒ͤͦ ͔ͣͫͭͦΦ ͙͙̇ͤ͒͊ͪ͡ ͍͔͎͒ͦͫͣͪͤͦ 
͔͍͒ͫͭ͊͞ ͔ͫ ͙͙ͦͪͫͭ͟ ͊͘ ͔͔ͨͪͣ΄͔ͭ͊ͥ ͔͍͒ͦ͊͡ ͙͘ ͎ͣ͊͊ͼ͙ͤ͊ ͤ͊ ͭͪ͊ͯ͟Φ ˴͔͔ͪͭ͊ͥ ͼ͙͙ͤ͒ͪ͊͡ ͎͊͊ͤͦ͡ ͔ͤ͊ͨͪ͒ ͍͔ͦͫͭ͊ͪͯ͞ ͔ͫ 
͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ {м όͪ͊͒ͤͦ ͔ͣͫͭͦ мύ ͙͙͡ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ {н όͪ͊͒ͤͦ ͔ͣͫͭͦ нύΦ ˹͊ͦͤ͟ ͙͒ͦͫͭ͊ͥ͊͘ ͔͔͎ͨͪ͒ͥ 
ͨͦͦ͗͊͊͡͞ ͙ͨ͟͡ ͔ͦͫͭ͊͞ ͯ ͭͦͣ ͨͦͦ͗͊ͯ͡͞ о ͔͔ͫͯͤ͒͟Σ ͊ ͙͊ͭͣ͘ ͔ͫ ͙͊ͯͭͦͣ͊ͭͫ͟ ͎͊͊ͤͦ͡ ͍ͪ͊ΐ͊ ͤ͊͊͒͘Φ 
 
˭͊ ͔͎͙͍͔ͪͫͭͪͦ͊ͥ ͔͎ͪ͊ͥ͟͞ ͔͔͎ͨͪ͒ͥ ͨͦͦ͗͊͊͡͞ ͔͙͙ͯͨͦͭͪ͋ͭ ͎͔͙ͣ͊ͤͭͤ ͔ͫͤͦͪ͘ ͙͙͔͋ͤ͘͡Φ ˽͔ͦͭͪ͋ͤͦ ͔͞ ͎͙͙ͯͪ͊͒ͭ ͎͍͙͊ͤ͡ 
͔͙ͨͪ͒͊͟; hbκhCC ͙ ͫͭͦͨ ͯ ͫͯ͡;͊ͯ͞ ͙ͦͨ͊ͫͤͦͫͭΦ ˽ͪͦͼ͔ͫ ͊ͨͦ͘;͙͔ͥ ͔͔͒ͭ͟ͼ͙ͦͣ͞ ͔͔ͨͪ͒ͣͭ͊ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ͣ ͙ͦͨͭ;͙ͣ͟ 
͔ͫͤͦͪͦͣ͘ ͙͙͔͋ͤ͘͡Φ ͍̂ͫͦ͡ ͊͘ ͍͔ͦ͋͊͊ͥ͢ ͎ͪ͊͒ͤͦ ͼ͙ͫ͊͟͡ ͔͞ ͒͊ ͙ͪ͊͒ͤ ͙͙ͨͪͭͫ͊͟ ͔ͤ ͔ͫͣ ͒͊ ͔ͨ͊͒ͤ ͙ͫͨͦ͒ оΣр ͋͊ͪ͊Φ 

 
˽͙ͦ͘ͼ͙ͦͤ͊ ͙ͫ͟ͼ͊Υ  
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ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˩͔ͭͪͦ͟͡ ς ͨ ͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Υ 

 

 
͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/ ͔ͦͤͭͪͦͪ͊͟͡Υ 
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˨͙͎͙ͭ͊ͤ͊͡ ͍ͯͨͪ͊͊͢;͊͟ ΄͔ͣ͊Υ 

 

 
˶͔͔͒ͪ ͙͎͒͊ͪ͊ͣ͞Υ 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όоύΥ 
 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͔͍͒ͦ͊͡ ͔ͨͪͣ͊ ͋ͪͦͯ͞ 
͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ ͨͦͣͦΐͯ ͍͒͊ ͍͒ͦͪ͊͒ͤ͊ ͼ͙͙ͤ͒ͪ͊͡ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔ͭͪͦ͟͡ ͔͙ͨͤͯͣ͊ͭͫ͟ͻ 
͔͙ͦͣͨͦͤͤͭ͟ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ˨͍͊ ͼ͙͙ͤ͒ͪ͊͡ ͍͔͎͒ͦͫͣͪͤͦ ͔͍͒ͫͭ͊͞ ˢ ͙ ˣ ͦͨͫͯ͗ͯͯ͡͞ ͎ͣ͊͊ͼ͙͔ͤ ˸м ͙ ˸нΦ ̂ ͎ͣ͊͊ͼ͙ͤͯ ˸м ͔ͤ͊͊͘͡ ͔ͫ 
͙ͨ͊ͫͭ͡;͔ͤ ͔ͦͪͨ͟ ͊ ͯ ͎͒ͪͯͦͣ ͼ͙͙͙ͤ͒ͪ͡;͙ͤ ͔͍͙͒ͦ͡Φ   ̂ ͔͒ͤͦ͞͞ ͙ͦͪͨ͟ ͔ͫ ͎ͣͦͯ ͔͙͙ͫͣͫͭͭ ;͔͙͙ͭͪ ͪ͊͒ͤ͊ ͔͔ͨͪ͒ͣͭ͊Φ 
͙͙̇ͤ͒͊ͪ͡ ˢ ͙͙ͦͪͫͭ͟ ͔ͫ ͊͘ ͭͪ͊ͤͫͺ͔ͪ ͙ͨ͊ͫͭ͡;͙ͤͻ ͙ͦͪͨ͟ ͒ͦ ͔ͣͫͭ͊ ͊͘ ͔͔ͨͯͥͥΦ ͙͙̇ͤ͒͊ͪ͡ ˣ ͔ͫ ͙͙ͦͪͫͭ͟ ͊͘ ͎͔ͯͪ͊ͥ 
͙ͪ͊͒ͤͻ ͔͔ͨͪ͒ͣͭ͊Φ ˴͔͔ͪͭ͊ͥ ͙ͨ͊͟͡ ͼ͙͙ͤ͒ͪ͊͡ ˢ ͔ͤ͊ͨͪ͒ ͙͙ͤͼ͙ͪ͊ ͔ͫ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́ ͙͊͡ ͫ͊ͣͦ ͊ͦ͟ ͙ͣ͊ 
͔͍͒ͦ͊͡ ͯ ͎ͣ͊͊ͼ͙ͤͯΦ 
 
ˮ͍͊͘͡;͔͔ͥ ͙ͨ͊͟͡ ͼ͙͙ͤ͒ͪ͊͡ ˣ ͔͞ ͎ͣͦͯΐ͔ ͫ͊ͣͦ ͊͒͊͟ ͙ͨ͟͡ ͼ͙͙ͤ͒ͪ͊͡ ˢ ͙͎͔͒ͦͫͭͤ ͍ͫͦ͞ ͙ͪ͊ͥ͟͞ ͨ ͦͦ͗͊͡͞Φ ˤͪ͊ΐ͔͊ͥ ͙ͨ͊͟͡ 
ͼ͙͙ͤ͒ͪ͊͡ ˢ ͔͞ ͎ͣͦͯΐ͔ ͊ͦ͟ ͔ͫ ͯ ͙ͦͪͨ͟ ͔ͤ͊͊͘͡ ;͔͙͙ͭͪ ͪ͊͒ͤ͊ ͔͔ͨͪ͒ͣͭ͊Φ ˣ͙ͪͤ͊͘ ͔ͨͦͪͭ͊ͥ͊͟ ͔ͦ͒ͪΏ͔ͤ͊ ͔͞ ͨͪͦͭͦͦͣ͟ 
͍͊͒ͯ͘ͻ͊ ͯ ͔ͨͤͯͣ͊ͭͫͦͣ͟ ͼ͙͙ͤ͒ͪͯ͡Φ ˹͍͙ͦ ͼ͙ͯͫ͟͡ ͔ͪ͟ΐ͔ ͪͯ;͙ͤͣ ͔͔ͪͫͭͦͣΦ  ˽͔͍͙͔͙ͪ͒͒ͭ  ͎͍͙͊ͤ͡ ͔͙ͨͪ͒͊͟; hbκhCC ͙ 
ͫͭͦͨ ͯ ͫͯ͡;͊ͯ͞ ͙ͦͨ͊ͫͤͦͫͭ. 
 
˽͙ͦ͘ͼ͙ͦͤ͊ ͙ͫ͟ͼ͊Υ 

 

 
˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊: 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˹͊ ͙͔ͨͪͦ͗ͤͦ͡͞ ͔͔ͭͪͦ͟͡ ΄͔͙ͣ ͔ͨͦͫͭͦ͞ ͍͒͊ ͦͤͭ͊ͭ͊͟͟ ͋ͪͦ͊͞;͎ͦ͟ ͔͔ͪ͊͡͞ ˴уΦ ˭͙͊ͨ͊ͣͦ͘ ͒͊ ͫͯ 
͙ͦͤ ͍͔͙͊ͤ͘ ͤ͊ ͭ͊;͔͟ ͙ͪ͊͘͡;͙͙ͭͻ ͔ͨͦͭͤͼ͙͊͊͞͡Σ ͙ ͒͊ ͎͋ͦ͘ ͎ͭͦ͊ ͙ͦͤ ͔͍ͨͪ͒ͫͭ͊͊ͯ͢͞ ͨͦͭͨͯͤͦ 
͙ͪ͊͘͡;͙͔ͭ ͔ͦͤͭ͊ͭ͟͟ ͯ ͍͙ͦͪͯ͟ ͙͎ͫͭͦ ͔͔ͪ͊͡͞Φ ͔͙͔́ͪͭͪ͊ͥ ͍ͦ͊ ͍͒͊ ͦͤͭ͊ͭ͊͟͟ ͊ͦ͟ ͙͙ͫͭ ͦͤͭ͊ͭ͟͟ 
͔͔ͪͯͭͯ͘͡͞ ͙͔ͭͣ ͒͊ ͙͔ͫͫͭͣ ͔ͤΐ͔ ͙͙ͪ͊͒ͭΦ ˽͙͔͙ͪͣͭͣͦ ͒͊ ͔͍̅ͫͭͦ ͋ͪͦ͊͞;͙͟ ͔͔ͪ͡͞ ͔͔ͨͦͫ͒ͯ͞ 
ͫ͊ͣͦ ͔͒͊ͤ͞ ͦͤͭ͊ͭ͟͟ ͙ͦ͟͞ ͔ͫ ͔ͣͦ͗ ͍͔͙͊ͭ͘ ͯ bh ͙͙͡ b/ ͍͙͙͊ͪ͊ͤͭ͞Σ ͙ ͎͋ͦ͘ ͎ͭͦ͊ ͔ͫ ͦͤ 
ͫ͊ͣͦͫͭ͊ͤͦ͡ ͔ͤ ͔ͣͦ͗ ͙͙͙͙ͫͦͪͫͭͭ͟ ͊͘ ͔ͪ΄͍͔͊͊ͥ ͍͔ͦ ΄͔͔ͣΦ ͔̊ͦ͟͡ ͔ͦ͟͞ ͔ͨͦͫ͒ͯͯ͞ ͔͍̅ͫͭͦͯ 
͔ͦͨͪͣͯ ͎ͣͦͯ ͔ͪ΄͙͙ͭ ͔ͨͪͦ͋ͣ͡ ͭ͊ͦ͟ ΄ͭͦ ΐ͔ ͔ͯͣͫͭͦ ͔͔͎ͪͫͦ͟͡͞ ͦͤͭ͊ͭ͊͟͟ ˴у ͔͎͊͒ͯ͗ͤͦ͘ ͊͘ 
͍ͪ͊ΐ͔͊ͥ ͼ͙͙ͤ͒ͪ͊͡ ˢ ͍͔͙͊ͭ͘ ͪͯ;͙ͤ ͔ͭ͊ͫͭͪ ͙ͦ͟͞ ΐ͔ ͍͍͙ͦ͋͊͊ͭ͢ ͺͯͤ͟ͼ͙ͯ͞ ͍ͪ͊ΐ͊ͥ͊Φ ͔̂ͨͦͭͪ͋͊ 
͎͒ͪͯ͊;͙͙͞ͻ ͋ͪͦ͊͞;͙͟ͻ ͔͔ͪ͊͡͞ ͫ͊ ͍͙΄͔ ͦͤͭ͊͊ͭ͊͟͟ ͔ͫ ͍͔ͦ͒ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘Σ ͊ ͊͒͊ͭ͊͘͟ ͔ͫ ͍ͫ͊͊ͦ͟͟ 
͔ͣͦ͗ ͔ͪ΄͙͙ͭ ͙ ͙͔͙ͨͪͦ͗ͤͣ͡ ͔͔͒ͪ͡ ͙͎͒͊ͪ͊ͣͦͣ͞ ͙ t[/ ͍͔ͯͨͪ͊͊ͥͣ͢Φ 

 
͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/ ͔ͦͤͭͪͦͪ͊͟͡Υ 

 
˨͙͎͙ͭ͊ͤ͊͡ ͍ͯͨͪ͊͊͢;͊͟ ΄͔ͣ͊Υ 
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ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

ˤ͊͗ͤ͊ ͔ͤ͊ͨͦͣͤ͊Υ 
 ͘ ͎͋ͦ ͯ΄͔͔ͭ͒ ͨͪͦͫͭͦͪ͊Σ ͙͔ͨͪͦ͗ͤͦ͡ ͔ͪ΄͔͔ͥ ͙͎͙͎͒ͭ͊ͤͦ͡ ͙͎͒͊ͪ͊ͣ͊͞ ͊͒͊ͭ͊͘͟ ͔ͤ ͙ͫ͊͒ͪ͗ ͍͔͔ͨͦ͊ͤ͘ ͔͔ͭ͊ͫͭͪ ͙ͦ͟͞ 
͍ͦ͋͊͊ͯ͢͞ aŀǎǘŜǊ hbκhCC ͙ aŀǎǘŜǊ {¢ht ͺͯͤ͟ͼ͙ͯ͞Φ ̂;͔͙ͤͼ͙ͣ͊ ͙ ͙ͥͻ͍͙ͦͣ ͔͙ͣͤͭͦͪͣ͊ ͔ͨͪͨͦͪͯ;͔ͯͣͦ͞ ͒͊ ͙ͫ͊ͣ 
͔͒ͦͪ͊͒ ͙͎͒͊ͪ͊ͣ͞ ͊ͦ͟͟ ͙͋ ͙ ͍ͦ͊ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ ͊͒͊ͭ͊͘͟ ͙͋͊͡ ͍͔͊͒ͦͦͤ͊͘͢Φ ˴͊ͦ ͔͙ͫͣͪͤͼ͊ ͊͘ ͍ͦͯ ͒ͦͪ͊͒ͯΣ ͔ͣͦ͗ 
͙͙ͨͦͫͯ͗ͭ͡ ͔͔͒ͪ͡ ͙͎͒͊ͪ͊ͣ͞ ͙ͦ͟͞ ͔͙ͫ͒͡Φ 
 
˶͔͔͒ͪ ͙͎͒͊ͪ͊ͣ͞Υ 

 

 
 
˴͔ͦͣͤͭ͊ͪΥ 
͔͔ͨͪ͒ͦ͗ͤͦ͡ ͔ͪ΄͔͔ͥ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘ ͍ͯͨͪ͊͊͢;ͯ͟ ͔͍͔ͫͤ͟ͼͯ ͦ͊͟͞ ͔͙͔ͪ͊ͯ͘͡͞ ͙͍͊͘͡;͔͔ͥ ͍͎ͨͪͦ ͼ͙͙ͤ͒ͪ͊͡ ό͔͔ͪͭ͊ͥ͟ 
͔ͦͪͨ͟ύΣ ͙͍͊͘͡;͔͔ͥ ͙ ͍ͯ͊͡;͔͔ͥ ͎͎͒ͪͯͦ ͼ͙͙ͤ͒ͪ͊͡ ς ͎͔ͯͪ͊ͥ ͼ͙͙͙ͤ͒ͪ͡;͙ͤͻ ͔͔ͨͪ͒ͣͭ͊ ͊͟ ͙ͦͪͨ͟ ͊͘ ͔͔ͨͯͥͥΣ 
͔ͦ͒ͪΏ͔͙ͤ ͋ͪͦ͞ ͨͯͭ͊ ό͙͙ͤͼ͙ͪ͊ͤͦ ͔͔͒ͭ͟ͼ͙ͦͣ͞ ͙͍ͨͪͫͯͫͭ͊ ͔͔ͨͪ͒ͣͭ͊ ͨͦͣͦΐͯ ͙ͦͨͭ;͎ͦ͟ ͔ͫͤͦͪ͊͘ύΣ ͙ ͦͤ͊͟;ͤͦ ͍ͪ͊ΐ͔͊ͥ 
͍͎ͨͪͦ ͼ͙͙ͤ͒ͪ͊͡ ͯ ͨͦ;͔͙ͭͤ ͨͦͦ͗͊͡͞Φ 
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˽˾ˮ˶˻˥όпύΥ 
 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͔͍͒ͦ͊͡ ͔ͨͪͣ͊ ͋ͪͦͯ͞ 
͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ ͨͦͣͦΐͯ ͔͎͒ͤͦ͞ ͍͎͒ͦͪ͊͒ͤͦ ͼ͙͙ͤ͒ͪ͊͡ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔ͭͪͦ͟͡ ͔͙ͨͤͯͣ͊ͭͫ͟ͻ 
͔͙ͦͣͨͦͤͤͭ͟ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ˽͔͙ͤͯͣ͊ͭͫ͟ ͼ͙͙ͤ͒͊ͪ͡ ͍͔͎͒ͦͫͣͪͤͦ ͔͍͒ͫͭ͊͞ ͙͙ͦͪͫͭ͟ ͔ͫ ͯ ͙͍͒͊͊ͥͯ͘͞ ͔ͦ͒ͪΏ͔͎ͤͦ ͋ͪͦ͊͞ ͙ͪ͊͒ͤͻ 
ͦͣ͊͒͊͟ ͙͘ ͎ͣ͊͊ͼ͙ͤ͊Φ ˣͪͦ͞ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ ͙ͦ͟͞ ͔ͫ ͯ ͔͒ͤͦͣ͞ ͼ͙ͯͫͯ͟͡ ͎ͣͦͯ ͙͍͙͙͒ͦͭ͘͞ ͔͞ ͔͙͍ͨͦ͒ͫΦ ˿͙ͭ͊ͪͭͤ ͔ͭ͊ͫͭͪ 
͊ͨͦ͘;͙͔ͥ ͍͙ͨͪ ͙ͪ͊͒ͤ ͼ͙ͯͫ͟͡Σ ͙ ͯ ͙ͫͭͦ ͍͔͔ͪͣ ͎ͦͣͦͯΐ͍͊͊ ͙ͤ͊ͨͦͤͫ͟ ͙͎ͫͤ͊͡ ͯ ͼ͔ͦͣ͡ ͙͔ͫͫͭͣͯΦ ˭͊ ͊ͨͦ͘;͙͔ͥ͊ͥ ͍͎ͫ͊ͦ͟ 
͔͎ͤ͊ͪ͒ͤͦ ͼ͙ͯͫ͊͟͡ ͍͒ͦͦͤͦ͢ ͔͞ ͙͙͙ͨͪͭͫͤͯͭ α͔͔ͪͫͭά ͔ͭ͊ͫͭͪΦ ˭͊ ͙͊ͯͭͦͣ͊ͭ͊͘ͼ͙ͯ͞ ͼ͙ͯͫ͊͟͡ ͍͔͙ͯͫͭ ͔͔͒ͭ͟ͼ͙ͯ͞ ͙ͪ͊ͥ͟͞ͻ 
ͨͦͦ͗͊͊͡͞ ͼ͙͙ͤ͒ͪ͊͡Φ ˣ͙͔ͪͤ͘ ͼ͙͙ͤ͒ͪ͊͡ ͯ ͦ͋͊ ͔ͫͣͪ͊ ͫͯ ͔͙͍͔ͨͦ͒ͫΦ 
 
˽͙ͦ͘ͼ͙ͦͤ͊ ͙ͫ͟ͼ͊Υ 

 

 
˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Υ 

 

 

 
 
˾͔͔ͫͦ͟͡͞ ς ͟ ͦͤͭ͊ͭͦͪͫ͊͟͟ ΄͔ͣ͊Υ 
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͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/ ͔ͦͤͭͪͦͪ͊͟͡Υ 
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˽˾ˮ˶˻˥όрύΥ 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͔ͨͪ͋͊ͼ͙͍͔͊ͥ ͔ͨ͊ͭ͊͟ ͫ͊ ͔͔͒ͤ͞ ͤ͊ 
͎͒ͪͯͯ ͭͪ͊ͤͫͨͦͪͭͤͯ ͭͪ͊ͯ͟ ͨͦͣͦΐͯ ͍͒͊ ͍͒ͦͪ͊͒ͤ͊ ͼ͙͙ͤ͒ͪ͊͡ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔ͭͪͦ͟͡ 
͔͙ͨͤͯͣ͊ͭͫ͟ͻ ͔͙ͦͣͨͦͤͤͭ͟ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ˽͔͔ͪͣ΄͔ͭ͊ͥ ͔ͨ͊ͭ͊͟ ͫ͊ ͔ͭͪ͊ͤͫͨͦͪͭͤ ͔ͭͪ͊͟ м ͤ͊ ͭͪ͊ͤͫͨͦͪͭͤͯ ͭͪ͊ͯ͟ н ͎ͣͦͯΐ͔ ͔͞ ͍͙͙ͦͫͭ͊ͪͭ ͨͦͣͦΐͯ 
͍͒͊ ͼ͙͙ͤ͒͊ͪ͊͡ ͍͔͎͒ͦͫͣͪͤͦ ͔͍͒ͫͭ͊͞ ό͍͙͔͙͒ͭ ͙ͫͯ͟͡ύΦ ˽͔͙͊ͭ͟ ͔͒ͦ͊͘͡ ͭͪ͊ͦͣ͟ м ͙ ͔͔ͨͪͣ΄ͭ͊ͯ͞ ͔ͫ ͼ͙͙ͤ͒ͪͦͣ͡ ˢΦ 
͙͙̇ͤ͒͊ͪ͡ ˣ ͎ͯͪ͊ ͔͔ͨ͊ͭ͟ ͤ͊ ͭͪ͊ͯ͟ нΦ ͙͙̇ͤ͒͊ͪ͡ ˣ ͔ͫ ͔ͣͦ͗ ͍͙͙ͪ͊ͭͭ ͯ ͨͦ;͔͙ͭͤ ͨͦͦ͗͊͡͞ ͔ͭ͟ ͊͒͊͟ ͔ͫ ͍͙ͪ͊ͭͦ ͼ͙͙ͤ͒͊ͪ͡ 
ˢΦ 
 
˽͙ͦ͘ͼ͙ͦͤ͊ ͙ͫ͟ͼ͊Υ 

 

 
˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Υ 
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˾͔͔ͫͦ͟͡͞ ς ͟ ͦͤͭ͊ͭͦͪͫ͊͟͟ ΄͔ͣ͊Υ 

 

 
͔̊ͣ͊ 
͍͔͙͍ͨͦ͊ͥ͊͘ 
PLC 
͔ͦͤͭͪͦͪ͊͟͡Υ 
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˽˾ˮ˶˻˥όсύΥ 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͔ͨͪ͋͊ͼ͙͍͔͊ͥ ͔ͨ͊ͭ͊͟ ͫ͊ ͔͔͒ͤ͞ ͤ͊ 
͎͒ͪͯͯ ͭͪ͊ͤͫͨͦͪͭͤͯ ͭͪ͊ͯ͟ ͨͦͣͦΐͯ ͍͎͒ͦͪ͊͒ͤͦ ͼ͙͙ͤ͒ͪ͊͡ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔ͭͪͦ͟͡ 
͔͙ͨͤͯͣ͊ͭͫ͟ͻ ͔͙ͦͣͨͦͤͤͭ͟ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ˹͊ ͔ͨͦͪͭͤͦ͟͞ ͭͪ͊ͼ͙ ͫ͊ ͍͊͢ͼ͙ͣ͊ ͍͔ͪ͊ͦ͒͘ ͔ͫ ͙ͪ͊͒ͤ ͔͔͙ͨͪ͒ͣͭΦ ˽͔͔ͪͣ΄͔ͭ͊ͥ ͙ͪ͊͒ͤͻ ͔͔ͨͪ͒ͣͭ͊ ͫ͊ 
͔ͫͭ͊͘ м ͤ͊ ͫͭ͊ͯ͘ н ͎ͣͦͯΐ͔ ͔͞ ͍͙͙ͦͫͭ͊ͪͭ ͨͦͣͦΐͯ ͔͙ͫͪͭͤ͟ͼ͔Φ ˭͊ ͔͔ͨͦͣͪ͊ͥ ͔͙ͫͪͭͤ͟ͼ͔ ͙͘ ͨͦͦ͗͊͊͡͞ м ͯ ͨͦͦ͗͊͡͞ н ͙ 
ͦ͋ͪͤͯͭͦ ͙͙ͦͪͫͭ͟ ͔ͫ ͼ͙͙ͤ͒͊ͪ͡ ͍͔͎͒ͦͫͣͪͤͦ ͔͍͒ͫͭ͊͞Φ 
 
̂ ͙ͣͪͤͦͣ ͨͦͦ͗͊ͯ͡͞ ͙͍͊ͭͤ͊͟ ͔͞ ͫͭ͊͊͘ мΣ ͊ ͼ͙͙ͤ͒͊ͪ͡ ͔͞ ͯ ͍ͯͯ;͔ͤͦͣ ͫͭ͊ͥͯΦ ̂ ͫͯ͡;͊ͯ͞ ͒͊ ͔͙͗ͣͦ͡ ͒͊ ͔ͫ ͔ͨͪ͋͊ͼ͙ͣͦ ͤ͊  
ͫͭ͊ͯ͘ нΣ ͣͦͪ͊ ͔ͫ ͙͙͙ͨͪͭͫͤͯͭ ͔ͭ͊ͫͭͪ ́м ͙͙͡ ͔ͭ͊ͫͭͪ ́нΦ ˽͔ͪ͋͊ͼ͙͍͔͊ͥ ͤ͊ ͫͭ͊ͯ͘ н ͎ͣͦͯΐ͔ ͔͞ ͫ͊ͣͦ ͊͒͊͟ ͔ͫ ͤ͊ ͥͦ͞ ͙ͤ͊͊͘͡ 
͙ͪ͊͒ͤ ͔͔ͨͪ͒ͣͭΣ ΄ͭͦ ͙͎͙͙ͫͤ͊ͪ͊͘͡ ͔ͫͤͦͪ͘ {мΦ ˿͔͙ͪͭͤ͟ͼ͊ ͔ͫ ͙͊ͯͭͦͣ͊ͭͫ͟ ͍ͪ͊ΐ͊ ͯ ͍͙ͦͫͤͦͤ ͨͦͦ͗͊͡͞ όͫͭ͊͊͘ мύ ǘ Ґ п 
͔͙ͫͯͤ͒͟ ͤ͊ͦͤ͟ ΄ͭͦ ͔͞ ͔͔ͨͪ͒ͣͭ ͔͞ ͔ͨͪ΄͊ͦ ͤ͊ ͭͪ͊ͯ͟ нΦ 
 
˩͔ͭͪͦ͟͡ ς ͨ ͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Υ  

 

 
͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/ ͔ͦͤͭͪͦͪ͊͟͡Υ 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

 ˨͙͎͙ͭ͊ͤ͊͡ ͍ͯͨͪ͊͊͢;͊͟ ΄͔ͣ͊Υ 

 

 
 
˶͔͔͒ͪ ͙͎͒͊ͪ͊ͣ͞Υ 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

́˸ ς s н 
 

˽˹˩̂˸ˢ́ˮ˴ˢ ̂ ˽˾˻̇˩˿˹˻˳ ˮ˹˨̂˿́˾ˮ˳ˮ 
 
˭͊ ͔͔ͨͦͭͪ͋ ͙͍ͪ͘΄͍͊͊ͥ͊ ͔͙͙ͨͦ͒ͤ͞ͻ ͙ͪ͊͒ͤͻ ͨͪͦͼ͔ͫ͊ ͯ ͎ͨͦͦͤͯ ͔͍͙ͨͪ͒Ώ͔ͤͦ ͔͞ ͙͔ͣͦͤͭͪ͊ͥ ͔͔͔͙ͭͪͦͨͤͯͣ͊ͭͫ͟͟͡ͻ 
͙͔ͫͫͭͣ͊Σ ͫ͊ ͼ͙͔ͣ͢ ͒͊ ͙͍ͪ͘΄͔ ͔ͦ͒ͪΏ͔͔ͤ ͔ͪ͊͒ͤ ͔͊͒͊ͭ͘͟Φ ˣͯ΄͔͔ͥΣ ͔͔͔ͨͥ͢͡Σ ͙͙͍͔ͯͭͫ͊ͥ͟Σ ͔͍͔ͨͪͫͦ͊ͥΣ ͫ͊ͣͦ ͫͯ ͔͙ͤ͟ 
ͦ͒ ͨͪͦͼ͔ͫ͊ ͯ ͙ͦͣ͊͟͞ ͔͙ͨͤͯͣ͊ͭ͊͟ ͙ͣ͊ ͙͒ͦͣͤ͊ͤͭͤͯ ͎ͯͦͯ͡Φ ˿ ͍͙͊͟ ͦ͒ ͍͙ͦͻ ͨͪͦͼ͔ͫ͊ ͍͙ͦ͒͊͞ ͔ͫ ͔ͯͤ͊ͨͪ͒ ͙ͨͪͦͨͫ͊ͤͦͣ 
͙͙͒ͤ͊ͣͦͣ͟Σ ͯ͘ ͔͔ͦͤͪͭͤ͟͟ ͍͔ͯͫͦ͡ ͙ͦ͟͞ ͫͯ ͔͒ͺ͙͙͙ͤͫ͊ͤ ͯ ͙͙ͨͪͦͣ͊͘͡Φ ˭͊ ͍͙ͫ͊͟ ͔͙ͨͦ͒ͤ͊͞;͙ͤ ͨͪͦͼ͔ͫΣ ͔ͨͦͭͪ͋ͤͦ ͔͞Υ  
 

¶ ˮ͍ͪ͘΄͙͙ͭ ͙ͫͣͯ͊͡ͼ͙ͯ͞ ͪ͊͒͊ ͙ ͯͼ͍͔ͪͭ͊͊ͥ ͔͙ͨͦͭͪ͋ͤͻ ͍ͯͨͪ͊͊͢;͙͟ͻ ͙͎͒͊ͪ͊ͣ͊͞ ͙͔ͫͫͭͣ͊ ͯ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ͣ 
ͫͦͺ͍͔ͭͪͯΤ 

¶ ˻͙͒͊͋ͪ͊ͭ ͔͔ͨͦͭͪ͋ͤ ͔͔ͦͣͨͦͤͤͭ͟ ͊͘ ͪ͊͒ ͔ͨͪͣ͊ ͔ͭͻ͙ͤ;ͦ͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞Τ 

¶ ˮ͍ͪ͘΄͙͙ͭ ͣͦͤͭ͊͗ͯ ͙͔ͫͫͭͣ͊Τ 

¶ ˽͙͙ͯͫͭͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ ͙ ͍͔͙͙ͨͪͦͪͭ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡Φ 
 

˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ ͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ 
͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ 
͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ˹͍͙͊ͫͭ͊ͤ͟ ͔ͦ͒ͪΏ͔ͯ͞ ͒͊ ͙͡ ΐ͔ ͊͒͊ͭ͊͘͟ ͙͙͋ͭ 
ͯͪ͊Ώ͔ͤ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔͎ͪͫͦ͟͡͞ ͙͙͡ t[/ ͍ͯͨͪ͊͊ͥ͊͢Φ ˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ ͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͦ ͍͎ͦ ͙ͨͪͪͯ;͙ͤ͊͟Φ 
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όмύΥ 
 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͨͦͣͦΐ͎ͤͦ ͔ͪͭ͊ͥ͊͟ ͋ͯ΄͙͙͡ͼ͔ ͙ͦͪ͟΄ΐ͔͔ͥͣ 
͔͔ͭͪͦ͟͡ ͔͙ͨͤͯͣ͊ͭͫ͟ͻ ͔ͦͣͨͦͤͤ͊ͭ͊͟ ͙ t[/-  ͊
 
˭͊ ͍͙͍͔ͦͫͭ͊ͪ͊ͥ ͨͦͣͦΐ͎ͤͦ ͔ͪͭ͊ͥ͊͟ ͋ͯ΄͙͙͡ͼ͔ ͙͙ͦͪͫͭ͟ ͔ͫ ͔͙ͨͤͯͣ͊ͭͫ͟ ͼ͙͙ͤ͒͊ͪ͡Φ  ˿͍͔ͭ͊ͪͭͦ͊ͥ ͨͦͣͦΐ͎ͤͦ ͔ͪͭ͊ͥ͊͟ 
͎ͣͦͯΐ͔ ͔͞ ͫ͊ͣͦ ͊͒͊͟ ͔͞ ͎͍͊ͤͦ͡ ͍͔͔ͪͭͤͦ ͋ͯ΄͙͙͡ͼ͔ ͯ ͎͔ͦͪͥͣ ͨͦͦ͗͊ͯ͡͞Φ ˣͯ΄͙͙͡ͼ͊ ͔ͣͦ͗ ͒͊ ͙ͦ͒ͪ͊͒ ͫ͊ͣͦ ͔͒͊ͤ͞ 
ͼ͙ ͯͫ͟͡ ͔͋͘ ͙ͦ͋ͪ͊͘ ͙ͦͦ͟͟͡ ͔ͫ ͎͒ͯͦ ͙͒ͪ͗ ͔ͭ͊ͫͭͪ ͊͘ ˿́ˢ˾́Φ ˭͊ ͔͔ͫ͒͡ΐ͙ ͼ͙ͯͫ͟͡ ͔ͨͦͭͪ͋ͤͦ ͔͞ ͙͙ͨͯͫͭͭ ͔ͭ͊ͫͭͪ ͙ ͍ͨͦͤͦͦ 
͎͊ ͙͙͙ͨͪͭͫͤͯͭΦ ˽͔͍͙͔͙ͪ͒͒ͭ ͎ͣͦͯΐͤͦͫͭ ͔͎ͪͯ͊͡ͼ͙͔͞ ͙͔͋ͪͤ͘ ͎ͪ͊͒ͤͦ ͻͦ͒͊ ͨͦͣͦΐ͎ͤͦ ͔ͪͭ͊ͥ͊͟ ͋ͯ΄͙͙͡ͼ͔Φ ˤͪ͊ΐ͔͊ͥ 
͋ͯ΄͙͙͡ͼ͔ ͔͞ ͙͊ͯͭͦͣ͊ͭͫ͟Σ ͤ͊ͦͤ͟ ͙͒ͦͫͭ͊ͥ͊͘ ͔͎ͪ͊ͥ͟͞ ͎͙ͪ͊ͤ;͎ͤͦ ͨͦͦ͗͊͊͡͞Φ ͔̂ͪΏ͊͞ ͊͘ ͍ͫͦ͞ ͪ͊͒ ͙͙ͦͪͫͭ͟ 
͔͔͔͔ͭͪͦͨͤͯͣ͊ͭͫ͟͟͡ ͔͔ͦͣͨͦͤͤͭ͟Φ 

 

 
 
 ˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊ ͙ ΄͔ͣ͊ ͔͔͎ͪͫͦ͟͡͞ ͍ͯͨͪ͊͊ͥ͊͢Υ 

 

 
˹͔͊ͨͦͣͤ͊Υ ͎ͫͭͪͦͦ ͍͙͙ͦ͒ͭ ͪ͊;ͯͤ͊ ͦ ͔ͨͦ͒΄͍͊͊ͥͯ ͔͎ͭ͊ͣͪͫͦ͟͞ ͔͔͔ͣͤͭ͊͡ ͯ ͍ͦͦͣ ͊͒͊ͭͯ͘͟ όлΦнǎŜŎύΣ ͔ͪ͞ ͍ͯͨͪ͊ͦ ͦͤͦ 
͔ͦ͒ͪΏ͔ͯ͞ ͦͤ͊͟;͙ͤ ͍ͯͫͦ͡ ͊͒͊ͭ͊͘͟ ς ͙͍ͪ͘΄͍͔͊͊ͥ ͫ͊ͣͦ ͔͎͒ͤͦ͞ ͼ͙ͯͫ͊͟͡ ͔͍͙ͤ͊ͫͤͦ͘ ͦ͒ ͤ͊;͙ͤ͊ ͙͍͊ͭ͊͟ͼ͙͔͞ ͔ͭ͊ͫͭͪ͊Σ 
͙͍͙͔͊ͭͪ͊ͥͣ͟ ͍͎ͫͦ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔͎ ͔͔ͪ͊͡͞ ͙ ͦͤͭ͊ͭ͊͟͟ ˴пΦ 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/ ͔ͦͤͭͪͦͪ͊͟͡Υ 

 

 
 

 
˹͔͊ͨͦͣͤ͊Υ ͎͙ͦ͡;͙͟ ͋ͦ͟͡ ͔͍͔ͨͪ͒ͫͭ͊ͤ͢ ͤ͊ ͙ͫ͡ͼ͙ ͙ͣ͊ ͙͎͙͔͒ͭ͊ͤ͡ ͔ͯ͊͘͡ ͙ ͙͔͊͘͘͡ ͔͙͔ͤͯͣͪͫ͊ͤ ͫ ͨͦ;͔ͭͦͣ͟ ͦ͒ ͋ͪͦ͊͞ мΦ ˻͎ͪͦͣͤ͊ ͍͔ΐ͙ͤ͊ 
͍͔͔͙ͫ͊ͪͣͤͻ t[/ ͔ͦͤͭͪͦͪ͊͟͡ ͙ͫ͊͒ͪ͗ ͔ͤͯͣͪ͊ͼ͙ͯ͞ ͫ ͨͦ;͔ͭͦͣ͟ ͦ͒ ͎ͤͯͭͦ͡ ͯ͊͊͘͡ ͙ ͙͊͊͘͘͡Φ ˭͊͒͊ͼ͙ ͙ͦ͟͞ ͫͯ ͔ͨͪ͒ ͍͊ͣ͊ ͔͍ͨͦ͒ͪ͊ͯͣ͊ͯ͘͞ ͍ͦͯ 
;͙͔͙ͥͤͼͯΣ ͨ͊ ͔͞ ͫͻͦ͒ͤͦ ͔ͭͦͣΣ ͤͨͪΦ ͔ͭ͊ͫͭͪ {м ͔ͨͦͭͪ͋ͤͦ ͍͔͙͊ͭ͘ ͊͘ ͙ͤͯͭ͡ ͯ͊͘͡ ͤ͊ t[/-ͯΣ ͊ ͤͨͪΦ ͔͙ͫͦͤͦ͒͡ мaн ͤ͊ ͍͙ͨͪ ͙͊͘͘͡ ͙͘ 
͔ͦͤͭͪͦͪ͊͟͡ ό͔ͪ͞ ͔͞ ͤ͊ ͙ͤͯͭ͡ ͙͊͘͘͡ ͍͔ͨͦ͊ͤ͘ ͔͙ͫͦͤͦ͒͡ м˸мύΦ ˻͍͊ ͔ͤ͊ͨͦͣͤ͊ ͺ͙͎͙ͯͪ΄͔ ͊͘ ͍͔ͫ ͔͊͒͊ͭ͘͟Σ ͔ͭ ͔͞ ͔ͤΐ͔ͣͦ ͍͙ͨͦͤ͊͊ͭ͢ ͤ͊ 
͍ͫ͊ͦͣ͟ ͔ͣͫͭͯΣ ͙͊͡ ͔ͫ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘Φ 

 

 
˾͔͙͊͊͘͡ͼ͙͊͞ ͙͎͙͎͒ͭ͊ͤͦ͡ ͍ͯͨͪ͊͊ͥ͊͢ ͯ ͍͙ͦͪͯ͟ ͎͙ͦ͡;͎ͦ͟ ͋ͦ͊͟͡Υ 
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ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˶͔͔͒ͪ ͙͎͒͊ͪ͊ͣ͞ ό͙͎ͨͪ͊ͦ͡Ώ͔ͤ ͊͘ w{ƭƻƎƛȄрллύΥ 

 

 
 
˹͔͊ͨͦͣͤ͊Υ ͨͦ΄ͭͦ ͔͞ ͔͔͒ͪ͡ ͙͎͒͊ͪ͊ͣ͞ ͙͎ͨͪ͊ͦ͡Ώ͔ͤ ͊͘ wƻŎƪǿŜƭƭ-͍ͦ w{ƭƻƎƛȄрллΣ ͙ͦ͋ͪ͊ͭͣͦ ͨ͊͗ͥͯ ͒͊ ͔͞ ͙ ͔ͨͦ͒΄͍͔͊͊ͥ ͔͎ͭ͊ͣͪͫͦ͟͞ ͔͔͔ͣͤͭ͊͡ ͔ͫͨͼ͙ͺ͙;ͤͦ ς ͯͯͨͤ͊͟ 
͍͔ͪ͒ͤͦͫͭ ͍͔͔͎ͪͣͤͫͦ͟ ͙͔͍ͤͭͪ͊͊͡ ͭͦͦͣ͟ ͔͎ͦ͟͞ ͔͞ ͍͔͔͙ͪͣͤͫ͟ ͔͔͔ͣͤͭ͡ ͙͍͊ͭ͊ͤ͟ ς лΣнǎΣ ͙͒ͦ͋͊͞ ͔ͫ ͭ͊ͦ͟ ΄ͭͦ ͔ͫ ͤ͊ ͔ͭ͊ͣͪͫͦͣ͟͞ ͔͔͔ͣͤͭͯ͡ ͯ ͙͎͒͊ͪ͊ͣͯ͞ ͔ͨͦͣͤͦ͗ 
͔͙ͨ͊ͪ͊ͣͭͪ ά¢ƛƳŜ .ŀǎŜέ ͙ άtǊŜǎŜǘέΦ  ˿͊ ͎͔͒ͪͯ ͔ͫͭͪ͊ͤΣ ͍͔ΐ͙ͤ͊ ͍͔͔͙ͫ͊ͪͣͤͻ t[/ ͫͦͺ͍͔ͭͪ͊ ͔͔ͨͦͫ͒ͯ͞ ͎ͣͦͯΐͤͦͫͭ ͯ͋͊ͼ͙͍͊ͥ͊ ͔͔͔ͣͤͭ͊͡ ͍͎ͭ͊ͦ͊ͤͦ͘͟ ͙͍͙;͎ͤͦ ͙ͦ͒͊ͥ͊͟ 
ς ŜŘƎŜ ǘǊƛƎƎŜǊƛƴƎΦ ̂ wƻŎƪǿŜƭƭ-͍͙ͦͣ ͙͔͙ͫͫͭͣͣ͊Σ ͔ͨͦͫͭͦ͞ ͔͔͔͙ͣͤͭ͡ ͙͍͙;͎ͤͦ ͙ͦ͒͊ͥ͊͟ ͨͦ ͯ͊ͤͦ͘͘͡͞ ͙ ͙ͫ͊ͤͦ͘͡͞ ͙͍͙ͼ͙ ͍ͯͨͪ͊͊͢;͎ͦ͟ ͙ͣͨͯͫ͊͡ ς OSR (one-ǎƘƻǘ ǊƛǎƛƴƎύ ͙ 
OSF (one-ǎƘƻǘ ŦŀƭƭƛƴƎύΦ ̂;͔͙ͤͼ͙ ͙ ͔͙ͣͤͭͦͪ ͔ͫ ͯͨͯΐͯͯ͞ ͤ͊ ͍͙͔ͪ͊͊ͥ͘͞ ͍͔͙ͫͦͨͫͭͤͻ ͍ͯͨͪ͊͊͢;͙͟ͻ ΄͔ͣ͊ ͨͦ ͍͙ͦͣ ͔͔͔͙ͣͤͭͣ͊͡Φ 

 
˳͔͒ͤ͊ ͍͙͊ͪ͊ͤͭ͊͞ ͙͎͒͊ͪ͊ͣ͊͞ ͫ͊ h{w ͙ͤͫͭͪͯ͟ͼ͙ͦͣ͞ ͙͎ͨͪ͊ͦ͡Ώ͔ͤ͊ ͊͘ ͙͔ͫͫͭͣ w{logix5000: 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όнύΥ 
 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͔͔͔ͨͥ͢͡ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔ͭͪͦ͟͡ 
͔͙ͨͤͯͣ͊ͭͫ͟ͻ ͔ͦͣͨͦͤͤ͊ͭ͊͟ ͙ t[/-  ͊
 
͔̂ͪΏ͊͞  ͊͘ ͔͔͔ͨͥ͢͡ ͙͙ͦͪͫͭ͟ ͔͙ͨͤͯͣ͊ͭͫ͟  ͼ͙͙ͤ͒͊ͪ͡ ͊͘ ͔͔ͦ͋͋͘Ώ͙͍͔͊ͥ ͔͎ͨͦͭͪ͋ͤͦ ͙͙ͨͪͭͫ͊͟ ͙͙ͨͪͦͣ͟͡  ͔͔ͨͥ͊͢͡  
͍͒͊  ͔͒͊͡Φ  ˾͙͊͒  ͔͔ͦ͋͋͘Ώ͔ͥ͊  ͍͙͔͎͊ͭͭͤͦ͟͡  ͔͔ͨͥ͊͢͡  ͔ͯͪΏ͊͞  ͙͒ͪ͗  ͔͍͔͒ͦ͡ ͙͙͔ͨͪͭͫͤͯͭ рǎΦ ˣ͙ͪͤ͊͘ ͔ͪͭ͊ͥ͊͟ ͙ͨ͊͟͡ 
͙͙ͨͪͦͣ͟͡ ͙͙ͨͪͭͫ͊ͥ͊͟ ͔͞ ͔ͫͣ͊ͥͤ͊ ͤ͊ ол҈ ͦ͒ ͙͔ͣ͊ͫͣ͊ͤ͟͡ ͙͔͋ͪͤ͘Σ ͒͊ ͙͋ ͔ͫ ͙͔͎͙͋͘͡ ͙ͯ͒͊ͪ ͙ͨͪ ͪ͊͒ͯΦ ˽͍͙ͦͪ͊ͭͤ ͻͦ͒ 
͔͞ ͙ͣ͊ͫͣ͊ͤͦͣ͟͡ ͙͋ͪͤͦͣ͘Φ ͔̂ͪΏ͊͞ ͔ͫ ͯͯ͟͢;͔ͯ͞ ͔͙͒ͤͣ͞ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ  ˿́ˢ˾́  ό͙ͣͨͯͫͤ͊͡ ͙͍͊ͭ͊͟ͼ͙͊͞ύΣ ͊ ͼ͙ͯͫ͟͡  
͔ͣͦ͗ ͙͙͋ͭ  ͔ͯͫͨ΄͊ͤ  ͫ͊ͣͦ  ͊͒͊͟  ͫͯ ͔͍͙͒ͦ͡  ͊͘ ͔͔͔ͨͥ͢͡ ͍͔͙ͨͦͫͭ͊ͤ͢ ͤ͊ ͪ͊͒ͤͦͣ ͔ͣͫͭͯΣ ͙ͦ͟͞ ͔ͫ ͔͔͒ͭͭͯͯ͟͞ 
͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ͣ ͙ͦͨͭ;͙ͣ͟ ͔ͫͤͦͪͦͣ͘Φ 

 

 
˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Σ ͙ ΄͔ͣ͊ ͔͔͎ͪͫͦ͟͡͞ ͍ͯͨͪ͊͊ͥ͊͢Υ 
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͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/-͊Υ 

 

 
͔̊ͣ͊ ͙͎͙͎͒ͭ͊ͤͦ͡ ͍ͯͨͪ͊͊ͥ͊͢ ͯͤͯͭ͊ͪ ͎͙ͦ͡;͎ͦ͟ ͋ͦ͊͟͡Υ 

 

 
 
˶͔͔͒ͪ ͙͎͒͊ͪ͊ͣ͞ ό͙͎ͨͪ͊ͦ͡Ώ͔ͤ ͊͘ w{ƭƻƎƛȄрллύΥ 
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˽˾ˮ˶˻˥όоύΥ 
 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͙͙͍͔ͯͭͫ͊ͥ͟ ͒͊ͭͯͣ͊ ͙͍͔ͨͪͦͦ͒ͥ͘ ͤ͊ 
͍ͨ͊ͦ͊ͥ͊͟ ͦ͒ ͔ͣͭ͊͊͡ 
 
˭͊ ͯͨ ͙͙͍͔ͫ͊ͥ ͒͊ͭͯͣ͊ ͙͍͔ͨͪͦͦ͒ͥ͘ ͔ͦ͒ͪΏ͔͎ͤͦ ͺͦͪͣ͊ͭ͊   ͤ͊ ͙ͯͭ͊ͣ͊͟͞ ͦ͒ ͔ͣͭ͊͊͡Σ ͔͍ͯͨͦͭͪ͋͊͊͢ ͔ͫ ͔ͯͪΏ͊͞ ͫ͊ 
͔͔ͫ͒͡ΐ͙ͣ ͔ͭͻ͙ͤ;͙ͣ͟ ͔͙͙͊ͪ͊ͭͪͫͭ͊ͣ͊͟͟͟Υ 

¶ ͔̂ͪΏ͊͞ ͙ͣ͊ ͍͒͊ ͼ͙͙ͤ͒ͪ͊͡ ͍͔͎͒ͦͫͣͪͤͦ ͔͍͒ͫͭ͊͞ ˢ ͙ ˣΤ 

¶ ͙͙̇ͤ͒͊ͪ͡ ˢ ͔ͫ ͙͙ͦͪͫͭ͟ ͊͘ ͔͔ͫͭ͊ͥ͘ ͔͔ͨͪ͒ͣͭ͊Σ ͙ ͙͍͙͊ͭͪ͊͟ ͔ͫ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ́мΤ 

¶ ˮ͍͊͘͡;͔͔ͥ ͙ͨ͊͟͡ ͼ͙͙ͤ͒ͪ͊͡ ˢ ͔͞ ͎ͣͦͯΐ͔ ͫ͊ͣͦ ͊͒͊͟ ͔͞ ͙ͨͪͫͭͯͭ͊ͤ ͙ͪ͊͒ͤ ͔͔ͨͪ͒ͣͭΦ ˹͊ͦͤ͟ ͙͍͊͘͡;͔ͥ͊Σ ͦͤ 
͔ͦͫͭ͊͞ ͯ ͙͍ͯ͘;͔ͤͦͣ ͫͭ͊ͥͯΣ ͍͔ͫ ͒ͦ͟ ͔ͫ ͔ͤ ͙͔ͯͭͫͤ ͋ͪͦ͞Τ 

¶ ͙͙̇ͤ͒͊ͪ͡ ˣ ͙ͫͯ͗͡ ͊͘ ͙͙͍͔ͯͭͫ͊ͥ͟ ͔͍͋ͪͦ͊͞Σ ͊ ͔͎͍ͥͦͦ ͙͍͊͘͡;͔͔ͥ ͔͞ ͎ͣͦͯΐ͔ ͫ͊ͣͦ ͊͒͊͟ ͔͞ ͙͍ͯ͘;͔ͤ ͼ͙͙ͤ͒͊ͪ͡ 
;s 

¶ ͙͙̇ͤ͒͊ͪ͡ ˣ ͔ͦͫͭ͊͞ ͯ ͙͍ͯ͘;͔ͤͦͣ ͫͭ͊ͥͯ ǘ Ґ п ǎΣ ͙ͦͦ͟͟͡ ͔ͭͪ͊͞ ͨͪͦͼ͔ͫ ͙͙͍ͯͭͫ͊ͥ͊͟Τ 

¶ ˹͊ͦͤ͟ ͙͙͍ͯͭͫ͊ͥ͊͟ ͙͊ͯͭͦͣ͊ͭͫ͟ ͔ͫ ͍ͯ͊͡;͔ ͙ͨ͟͡ ͼ͙͙ͤ͒ͪ͊͡ ˣΣ ͊ ͙͊ͭͣ͘ ͎͊͊ͤͦ͡ ͙ͨ͟͡ ͼ͙͙ͤ͒ͪ͊͡ ˢΦ 

 
͔̊ͣ͊ ͔͎ͨͤͯͣ͊ͭͫͦ͟ ͔͒͊͡ ͙͔ͫͫͭͣ͊Υ 
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͔̊ͣ͊ ͔͔͎ͪͫͦ͟͡͞ ͍ͯͨͪ͊͊ͥ͊͢Υ 

 

 
 
͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/ ͔ͦͤͭͪͦͪ͊͟͡Υ 
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˹͊ ͪ͟ŀ͔͍͙ͣ͊͞ ͔͔ͨͪͫ ͊͘ ͺ͙͔ͯͪͤͪ͊ͥ ͎͔͒ͯ о ͔ͣͭ͊ͪ͊ ͔ͤ͊͊͘͡ ͔ͫ ͔͙ͭ͊ͫͭͪ {м ͙ {нΣ ;͙͙ͣ͞ ͔ͫ ͙͙ͨͪͭͫͦͣ͟ ͔ͨͦͪ͟ΐ͔ ͔ͨͪͫ͊Σ ͙ 
͙ͨ͟͡ ͼ͙͙ͤ͒ͪ͊͡ ͊͘ ͔͍͔ͨͪͫͦ͊ͥ ͙͍͊͘͡;͙Φ ̂ ͔͙͙ͫͪ͒ͤ ͔ͫ ͤ͊͡ŀ͙͘ ͙ͦͨͭ;͙͟ ͔ͫͤͦͪ͘Σ ͙ͦ͟͞ ͔͔͔͒ͭͭͯ͟͞ ͙͍ͨͪͫͯͫͭͦ ͔͙ͣ͊ͭͪ͊͊͞͡ 
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͙͔ͨͦ͒͗ ͙͘ ͔͊͒͟ ͙ ͼ͔͙͒ н  ͔͔ͫͯͤ͒͟Φ ˹͊ ͪ͊ͯ͟͞ ͨͦͫͭͯͨ͊͟ ͦ͒ͣ͊΄ΐ͙͍͊ͥ͊ ͼ͙͙ͤ͒͊ͪ͡ ͔ͦͫͭ͊͞ ͯ ͍ͯͯ;͔ͤͦͣ ͨͦͦ͗͊ͯ͡͞Φ 
˿͔͙ͤͦͪ͘ ˢ ͙ ˤ ͔ͦ͒ͪΏͯͯ͞ ͔ͪ͊ͥ͟͞ ͔ͨͦͦ͗͊͡͞ ͙ͨͥ͊͟͡;͔ ͼ͙͙ͤ͒ͪ͊͡Φ ˹͍͙ͦ ͼ͙ͯͫ͟͡ ͔ͪ͟ΐ͔ ͪͯ;͙ͤͣ ͔͔ͪͫͭͦͣΦ ˭͊ ͪ͊͒ ͔ͯͪΏ͊͊͞ 
͙͔ͦͪͫͭ͟ ͔ͫ ͔͔͔͔ͭͪͦͨͤͯͣ͊ͭͫ͟͟͡ ͔͔ͦͣͨͦͤͤͭ͟Φ 

 
˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Υ 
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͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/ ͔ͦͤͭͪͦͪ͊͟͡Υ 

 

 
 
˾͔͙͊͊͘͡ͼ͙͊͞ ͙͎͙͎͒ͭ͊ͤͦ͡ ͍ͯͨͪ͊͊ͥ͊͢ ͯ ͍͙ͦͪͯ͟ ͎͙ͦ͡;͎ͦ͟ ͋ͦ͊͟͡Υ  
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˶͔͔͒ͪ ͙͎͒͊ͪ͊ͣ͞ όw{ƭƻƎƛȄрллύΥ 
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́˸ ς s о 
 

˴˻˻˾˨ˮ˹ˮ˿ˢ˹˻ ˴˾˩́ˢ˺˩ ˾ˢ˨˹ˮ̆ ˩˶˩˸˩˹ˢ́ˢ ̂ ˩˶˩˴́˾˻˽˹˩̂˸ˢ́˿˴ˮ˸ 
˿ˮ˿́˩˸ˮ˸ˢ 
 
ˤ͔͙͙͟͡ ͋ͪͦ͞ ͔͙ͪ͊ͤ͡ͻ ͔͔͔͙ͭͪͦͨͤͯͣ͊ͭͫ͟͟͡ͻ ͙͔ͫͫͭͣ͊ ͎͙ͨͦͦͤ ͔ͫ ͨͦͣͦΐͯ ͍͙΄͔ ͙ͪ͊͒ͤͻ ͔͔͔ͣͤ͊ͭ͊͡Φ ˭͊ ͙͍ͫͨͪ͊͊ͤ ͙ 
͔͔͋͋͒͊ͤ͘ ͪ͊͒ ͍͙ͦͻ ͙͔ͫͫͭͣ͊ ͔ͨͦͭͪ͋ͤͦ ͔͞ ͔͔͙͙ͦ͋͋͒ͭ͘ ͎ͫͭͪͦͦ ͙ͦͤͭͪͦͫ͊ͤͦ͟͡ ͙ ͙͙ͦͦͪ͒ͤͫ͊ͤͦ͟ ͔͔ͪͭ͊ͥ͟ ͙ͪ͊͒ͤͻ 
͔͔͔ͣͤ͊ͭ͊͡Σ ͫ͊ ͔ͯͤ͊ͨͪ͒ ͔͒ͺ͙͙͙ͤͫ͊ͤͣ ͔͙ͨ͊ͪ͊ͣͭͪͣ͊ ͔ͪͭ͊ͥ͊͟ ͙ ͙ͨͦͤ͊ͭͣ͘ ͍ͯͨͪ͊͊͢;͙ͣ͟ ͔͍͔ͫͤ͟ͼ͊ͣ͊Φ ˭͊ ͙͔͔ͫͫͭͣ ͯ 
͙͙ͨͪͦͣ͊͘͡Σ ͔ͨͦͭͪ͋ͤͦ ͔͞Υ 
 

¶ ˮ͍ͪ͘΄͙͙ͭ ͙ͫͣͯ͊͡ͼ͙ͯ͞ ͪ͊͒͊ ͙ ͯͼ͍͔ͪͭ͊͊ͥ ͔͙ͨͦͭͪ͋ͤͻ ͍ͯͨͪ͊͊͢;͙͟ͻ ͙͎͒͊ͪ͊ͣ͊͞ ͙͔ͫͫͭͣ͊ ͯ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ͣ 
ͫͦͺ͍͔ͭͪͯ  

¶ ˻͙͒͊͋ͪ͊ͭ ͔͔ͨͦͭͪ͋ͤ ͔͔ͦͣͨͦͤͤͭ͟ ͊͘ ͪ͊͒ ͔ͨͪͣ͊ ͔ͭͻ͙ͤ;ͦ͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ 

¶ ˮ͍ͪ͘΄͙͙ͭ ͣͦͤͭ͊͗ͯ ͙͔ͫͫͭͣ͊ 

¶ ˽͙͙ͯͫͭͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ ͙ ͍͔͙͙ͨͪͦͪͭ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ 

 

 
˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ ͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ 
͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ 
͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˭͊͒͊ͼ͙ ͔ͫ ͔ͪ͊͒ ͤ͊ ͍ͦͫͤͦͯ ͔͔ͪͫͦ͟͡͞ 
͎ͦͤͭ͊ͭͦͪͫͦ͟͟͟ ͍ͯͨͪ͊͊ͥ͊͢Φ  ˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ ͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͦ ͍͎ͦ ͙ͨͪͪͯ;͙ͤ͊͟Φ 
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˽˾ˮ˶˻˥όм): 
 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͙͔ͨͦ͒ͤ͘ ͨ͊ͭ͡ͺ͔ͦͪͣ  ͙ͦͪ͟΄ΐ͔͔ͥͣ 
͔͔͔͙ͭͪͦͨͤͯͣ͊ͭͫ͟͟͡ͻ ͔ͦͣͨͦͤͤ͊ͭ͊͟ 
 
˽͙ͦ͒ͤ͊͘ ͨ͊ͭ͡ͺͦͪͣ͊ ͔ͫ ͙͔ͨͦ͒͗ ͨͦͣͦΐͯ ͍͒͊ ͔ͨͤͯͣ͊ͭͫ͊͟ ͼ͙͙ͤ͒ͪ͊͡ ͍͎͒ͦͫͭͪ͊ͤͦ ͔͍͒ͫͭ͊͞Φ ˶͎͊͊ͤͦ ͙͔ͨͦ͒͊ͥ͘ 
ͨ͊ͭ͡ͺ͔ͦͪͣ ͔ͭͪ͋͊ ͍͙͙ͦͫͭ͊ͪͭ ͔ͭ͊ͫͭͪͦͣ ́мΦ ˭͊ ͎͊͊ͤͦ͡ ͍ͪ͊ΐ͔͊ͥ ͔͔͙͙ͦ͋͋͒ͭ͘ ͔ͭ͊ͫͭͪ ́нΦ ́͊ͦ͟Ώ͔Σ ͊͘ ͙͔ͨͦ͒͊ͥ͘ ͎͎͒ͪͯͦ 
͙͍ͤͦ͊ ͔͔͙͙ͦ͋͋͒ͭ͘ ́оΣ ͊͘ ͫͨͯ΄͔ͭ͊ͥ ́пΦ ˽͙͔ͦ͒͊ͥ͘ ͎͎͒ͪͯͦ ͙͍ͤͦ͊ ͨ͊ͭ͡ͺ͔ͦͪͣ ͙͔ͤ͞ ͎ͣͦͯΐ͔Σ ͍͔ͫ ͒ͦ͟ ͔ͫ ͔ͤ ͙͎͔ͨͦ͒ͤ 
͍͙ͨͪ ͔͒ͦΦ ˿ͨͯ΄͔ͭ͊ͥ ͎͎͒ͪͯͦ ͙͍ͤͦ͊ ͨ͊ͭ͡ͺ͔ͦͪͣ ͎ͣͦͯΐ͔ ͔͍͙ͤ͊ͫͤͦ͘ ͦ͒ ͍ͯͨͪ͊͊ͥ͊͢ ͍͙ͨͪͣ ͼ͙͙ͤ͒ͪͦͣ͡Φ  
 ˽͔ͦͭͪ͋ͤͦ ͔͞ ͔͍͙͔͙ͨͪ͒͒ͭ ͎ͣͦͯΐͤͦͫͭ ͭ͊;͎ͤͦ ͙ͨͦ͘ͼ͙͙ͦͤͪ͊ͥ͊ ͨ͊ͭ͡ͺ͔ͦͪͣ ͤ͊ ͔͔͗ͤͦ͢͞ ͍͙͙͙ͫͤΣ ͊ͦ͟ ͙ ͒͊ 
͔ͦͫͭ͊ͤ ͔͙ͤͨͦͣ;ͤ͊ ͤ͊ ͭͦ͞ ͙ͨͦ͘ͼ͙͙͞Φ ̂ ͨͦ;͔ͭͤͦͣ ͨͦͦ͗͊ͯ͡͞ ͦ͋͊ ͼ͙͙ͤ͒ͪ͊͡ ͫͯ ͍ͯͯ;͔ͤ͊Φ 
 
  
˿͙͟ͼ͊ ͨ͊ͭ͡ͺ͔ͦͪͣ:    

                                                             

 
 
˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Υ 
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˾͔͔ͫͦ͟͡͞ ς ͟ ͦͤͭ͊ͭͦͪͫ͊͟͟ ΄͔ͣ͊Υ 
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˽˾ˮ˶˻˥όнύΥ 
 
˸ͦͤͭ͊͗͊ ͙ ͍͔ͫͭ͊͊ͥ͢ ͯ ͺͯͤ͟ͼ͙ͯ͞ ͔ͣͦ͒͊͡ ͙͔ͫͫͭͣ͊ ͙͊ͯͭͦ͋ͯͫ͟ͻ ͍ͪ͊ͭ͊ 
 
˭͊ ͎͊͊ͤͦ͡ ͍͔ͦͭ͊ͪ͊ͥκ͍͔͊ͭ͊ͪ͊ͥ͘ ͤ͊ ͊ͯͭͦ͋ͯͫͯ ͫ͊ ͍͒ͦ͊͞ ͍ͪ͊ͭ͊ ͔ͨͦͭͪ͋ͤͦ ͔͞ ͙͙ͯͪ͊͒ͭ ͔͔͔͙ͭͪͦͨͤͯͣ͊ͭͫ͟͟͡ ͙͔ͫͫͭͣ ͫ͊ 
͔͔ͫ͒͡ΐ͙ͣ ͊͘ͻ͔͍͙ͭͣ͊Υ 
 

¶ ͺͯͤ͟ͼ͙ͯ͞ ͍ͦͭ͊ͪ͊ͥ͊κ͍͊ͭ͊ͪ͊ͥ͊͘ ͍ͪ͊ͭ͊ ͍͙͙ͦͫͭ͊ͪͭ ͨͦͣͦΐͯ ͼ͙͙ͤ͒͊ͪ͊͡ ͍͎͒ͦͫͭͪ͊ͤͦ ͔͍͒ͫͭ͊͞ ό͍͒͊ ͼ͙͙ͤ͒͊ͪ͊͡ - ͘ ͊ 
͍ͨͪ͊ ͙ ͍͒͊ ͼ͙͙ͤ͒͊ͪ͊͡ - ͘ ͊ ͎͒ͪͯ͊ ͍ͪ͊ͭ͊ύ 

¶ ͔ͭ͊ͫͭͪͦͣ ́м ό͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ͊ͯͭͦ͋ͯͫͯύΣ ͍͙͙ͦͫͭ͊ͪͭ ͙ ͺͯͤ͟ͼ͙ͯ͞ ͍ͦͭ͊ͪ͊ͥ͊κ ͍͊ͭ͊ͪ͊ͥ͊͘ ͔͙ͨͪ͒ͥͻ ͍ͪ͊ͭ͊ 

¶ ͔ͭ͊ͫͭͪͦͣ ́н ό͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ͊ͯͭͦ͋ͯͫͯύΣ ͍͙͙ͦͫͭ͊ͪͭ ͙ ͺͯͤ͟ͼ͙ͯ͞ ͍ͦͭ͊ͪ͊ͥ͊κ͍͊ͭ͊ͪ͊ͥ͊͘ ͙͊͒ͥ͘ͻ ͍ͪ͊ͭ͊ 

¶ ͭ͊ͦ͟Ώ͔ ͔͍͙͔͙ͨͪ͒͒ͭ ͔ͭ͊ͫͭͪ ́оΣ ͍͊ͤ ͊ͯͭͦ͋ͯͫ͊Σ ͙ͦͣ͟͞ ͔͞ ͎ͣͦͯΐ͔ ͍͙͙ͦͫͭ͊ͪͭ ͙͔ͫͭ ͺͯͤ͟ͼ͙͔͞ ͍ͦͭ͊ͪ͊ͥ͊κ͍͊ͭ͊ͪ͊ͥ͊͘ 
͊͘ ͔ͨͪ͒ͥ͊ ͍ͪ͊ͭ͊ 

¶ ͔ͭͪ͋͊ ͔͍͙͔͙ͨͪ͒͒ͭ ͔ͨͦͫ͋͊ͤ ͔ͭ͊ͫͭͪ ́п ͙ͦͣ͟͞ ͔ͫ ͙͍͔͔ͫͭͦͪͣͤͦ ͍ͦͭ͊ͪ͊ͯ͞κ͍͊ͭ͊ͪ͊ͯ͘͞ ͙ ͍ͨͪ͊ ͙ ͎͒ͪͯ͊ ͍ͪ͊ͭ͊  

¶ ͔ͨͦͭͪ͋ͤͦ ͔͞ ͔͔͙͙ͦ͋͋͒ͭ͘ ͔͎ͤͣͦͯΐͤͦͫͭ ͒͊ ͔ͫ ͒͊ ͫͭ͊ͪͭ ͊͘ ͺͯͤ͟ͼ͙ͯ͞ ͍ͦͭ͊ͪ͊ͥ͊ κ͍͊ͭ͊ͪ͊ͥ͊͘ ͔͒ͦ͟͡ ͎ͦ͒ ͍ͪ͊ͭ͊ 
͙ͤͫͯ ͯ ͔ͪ͊ͥͣ͟͞ ͨͦͦ͗͊ͯ͡͞Φ 

 
˽͙ͪ͊͘͟ ͙͔ͫͫͭͣ͊: 
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ʇʥʝʫʤʘʪʩʢʘ ʰʝʤʘ: 

 

 

 

 
 
 
 
 
ʈʝʣʝʿʩʢʦ ï ʢʦʥʪʘʢʪʦʨʩʢʘ ʰʝʤʘ: 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

́˸ ς s п 
 

˽˾ˮ˸˩˹ˢ ˮ˹˨̂˿́˾ˮ˳˿˴ˮ̆ ˾˻ˣ˻́ˢ ̂ ˽˾˻̇˩˿̂ ˽˾˩˸˩̊́ˢ˺ˢ ˾ˢ˨˹ˮ̆ 
˽˾˩˨˸˩́ˢ 
 
̂ ͙͍ͨͪͦͦ͒ͤͦͣ͘ ͎ͨͦͦͤͯ ͨͪͦͼ͔ͫ ͙ͣ͊ͤͨͯ͊͡ͼ͙͔͞ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ ͙͍ͪ͘΄͍͊͊ ͔ͫ ͯ͘ ͨͦͣͦΐ ͙͙͎ͤ͒ͯͫͭͪͫͦ͟͞ ͪͦ͋ͦͭ͊Φ  ˭͊͒͊ͼ͙ 
ͻ͍͊ͭ͊ͥ͊ ͙ͪ͊͒ͤͻ ͔͔ͨͪ͒ͣͭ͊ ͙ ͙ͥͻ͍ͦͦ ͔͔ͨͪͣ΄͔ͭ͊ͥ ͙͘ ͭ͊;͔͟ ͯ ͭ͊;ͯ͟ ;͙͔ͤ ͤ͊͘;͊͊ͤ͞ ͔͒ͦ ͔͙ͪ͊ͤ͡ͻ ͙ͫͭͯ͊ͼ͙͊͞ ͊͒͊͟ ͔͞ 
ͪͦ͋ͦͭ ͦ͒ ͔͔ͨͪͫͯ͒ͤ ͨͦͣͦΐ͙ ͯ ͨͪͦͼ͔ͫͯ ͙͍͔ͨͪͦͦ͒ͥ͘Φ ̂ ͭͦͣ ͙ͫͣͫͯ͡Σ ͔ͨͪͼ͙ͤͦ͘ ͔ͦ͒ͪΏ͙͍͔͊ͥ ͔͙͙͊ͪ͊ͭͪͫͭ͟͟;͙ͤͻ 
ͭ͊;͊͊͟Σ ͊ͦ͟ ͙ ͙ͪ͊͒͊͘ ͍ͯͨͪ͊͊͢;͎ͦ͟ ͎ͨͪͦͪ͊ͣ͊ ͦ͒ ͔͔ͨͪͫͯ͒ͤ ͫͯ ͍͙͊͗ͤͦͫͭ ͊͘ ͙͍ͫͨͪ͊ͤͦ ͙͍ͦ͘Ώ͔͔ͥ ͙ͪ͊͒ͤͻ ͨͪͦͼ͔ͫ͊Φ 
˽͎͙͔ͪͦͪ͊ͣͪ͊ͥ ͪͦ͋ͦͭ͊ ͔ͫ ͔ͣͦ͗ ͙͍͔͙ͫͭ͘ ͨͦͣͦΐͯ ͪ͊;ͯͤ͊ͪ͊Σ ͙͙͡ ͔͙ͨͦͫ͋ͤͻ ͪͯ;͙ͤͻ ͍ͯͨͪ͊͊͢;͙͟ͻ ͔ͨ͊ͤ͊͡ ͪͦ͋ͦͭ͊Φ ̂ 
͍͍͙ͦ͊ͣ͟ ͫͯͭ͊ͼ͙͊ͣ͊͞Σ ͊͒͊ͭ͊͘͟ ͔͔ͦͨͪ͊ͭͪ͊ ͙͙͎ͤ͒ͯͫͭͪͫͦ͟͞ ͪͦ͋ͦͭ͊ ͔͞ ͒͊Υ 
 

¶ ˮ͍ͪ͘΄͙ ͍͔ͨͦͫͭ͊͊ͥ͢ ͪͦ͋ͦͭ͊ ͯ ͤͯͭͯ͡ ͙ͨͦ͘ͼ͙ͯ͞ 

¶ ̂;͙ͭ͊ ͎ͨͪͦͪ͊ͣ ͙ͣ͊ͤͨͯ͊ͼ͙͔͞ ͙ͪ͊͒ͤͣ ͔͔͙ͨͪ͒ͣͭͣ͊ ͯ ͍ͯͨͪ͊͊͢;͙͟ ͔ͦͤͭͪͦͪ͟͡ ͪͦ͋ͦͭ͊ 

¶ ˽͔ͪͼ͙ͤͦ͘ ͔͙ͦ͒ͪ͒ ͍͔ͫ ͔͙͙͊ͪ͊ͭͪͫͭ͟͟;͔ͤ ͭ͊;͔͟ ͎ͪ͊͒ͤͦ ͨͪͦͼ͔ͫ͊ ͙ ͯ;͙ͭ͊ ͙ͻ ͯ ͍ͯͨͪ͊͊͢;͙͟ ͔ͦͤͭͪͦͪ͟͡ ͪͦ͋ͦͭ͊ 

¶ ˮ͍ͪ͘΄͙ ͍͔ͨͪͦͪͯ ͎ͨͪͦͪ͊ͣ͊ ͙ ͍͙ͫͻ ͙ͪ͊͒ͤͻ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͔͒ͺ͙͙͙ͤͫ͊ͤͻ ͯͤͯͭ͊ͪ ͎ͨͪͦͪ͊ͣ͊ ͙ͦ͟͞ ͫͯ ͦ͒ ͍͙͊͗ͤͦͫͭ 
͊͘ ͙ͪ͊͒ͤ ͨͪͦͼ͔ͫ 

¶ ˮ͍ͪ͘΄͙ ͙ͫͣͯ͊͡ͼ͙ͯ͞ ͔ͨͦͣͪ͊ͥ͊ ͔ͦ͋͊ͭ͊͟͞ ͤ͊ ͪ͊;ͯͤ͊ͪ ͯ

¶ ˽͙ͯͫͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ ͙ ͍͙ͯͫͭ͊ͤͦ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ 

¶  
 
˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ ͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ 
͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ 
͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ͍̂ͨͪ͊͊͢;͙͟ ͎ͨͪͦͪ͊ͣ ͔ͫ ͔ͨͪͭͻͦ͒ͤͦ 
͙͔ͨͪͨͪͣ͊ ͤ͊ ;͍͙͊ͫͦͣ͊ ͍͔͙͗͋Φ ͙̂ͦͦ͟͟͡ ͔͞ ͙ͫ͊ͣͣ ͔ͭͻ͙ͤ;͙ͣ͟ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͊ͣ͊͞ ͪͦ͋ͦͭ͊ ͭͦ ͙͙ͪ͘;͙ͭͦ ͎ͤ͊͊͡΄͔ͤͦ 
ό͙͔ͨͪͣͪ ς ͪ ͦ͋ͦͭ aƛǘǎǳōƛǎƘƛ w± ς н!WύΣ ͯ;͔͙ͤ͟ ͔ͣͦ͗ ͙͙ͣ͊ͭ ͙͔͊ͫͫͭͤͭ͊ ͯ ͭͦͯ͟ ͔͎͒ͤͦ͞ ͔͒͊͡ ͙ͨͪ͊ͭ͟;͎ͤͦ ͪ͊͒͊Σ ͙ͦ͟͞ ΐ͔ ͣͯ 
ͨͦͣͦΐ͙ ͒͊ ͍͙ͨͦͫͭ͊ ͪͦ͋ͦͭ ͯ ͤͯͭͯ͡ ͭ͊;ͯ͟ ό͙͍͔ͨͪ͒ͪ͗͊͊ͥ ͪͦ͋ͦͭ͊ ͙͙ͨͪͦͣ͟͡ ͙ͫͯ͟͢;͙͍͊ͥ͊ ͦ͟;͙ͤͼ͊ ͤ͊ ͔͍ͫͪͦ 
͙ͣͦͭͦͪͣ͊Σ ͙͙ͨͪͦͣ͟͡ ;͔͎͊ ͔ͫ ͙͔͊ͫͫͭͤͭ ͫͭ͊ͪ͊ ͒͊ ͪͦ͋ͦͭ ͔ͤ α͔ͨͪͦͨ͊͒ͤάΤ ͙͙͡ ͔ͨͪͼ͙ͤͦ͘ ͙ͨͦ͘ͼ͙͙͔ͦͤͪ͊ͥ ͪͦ͋ͦͭ͊Σ ͙ͨͪ 
;͔ͣͯ ͔͒͊ͤ͞ ͔͔ͦͨͪ͊ͭͪ ͔ͨͦͣͪ͊ ͪͦ͋ͦͭ͊Σ ͊ ͎͙͒ͪͯ ͔ͨͦͣ͊͗ ͙ͨͪ ͙ͨͦ͘ͼ͙͙ͦͤͪ͊ͥͯύΦ ˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ 
͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͍͎ͦͦ ͙ͨͪͪͯ;͙ͤ͊͟Φ
  
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όмύΥ ˾ ͯ;ͤͦ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͥ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟  Mitsubishi  RV 2AJ   

  
˾ͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͔ͪ͟ΐ͔ ͙͘ ͨͦ;͔͔ͭͤ ͙ͨͦ͘ͼ͙͔͞ όмύΣ ͍ͦͭ͊ͪ͊ ͻ͍͊ͭ͊ͯ͢͟Σ ͙ͨͪͦ͊͘͡ ͪͦ͘͟ ͔ͣΏ͙ͯͨͦ͘ͼ͙ͯ͞ όнύΣ ͙͒ͦ͊͘͡ ͯ ͙ͨͦ͘ͼ͙ͯ͞ 
ͻ͍͊ͭ͊ͥ͊ ͔͔ͨͪ͒ͣͭ͊ όоύΣ ͍ͪ͊ΐ͊ ͔ͫ ͯ ͨͦ;͔ͭͤͯ ͙ͨͦ͘ͼ͙ͯ͞ όмύΣ ͙ͨͪͦ͊͘͡ ͪͦ͘͟ ͔ͣΏ͙ͯͨͦ͘ͼ͙ͯ͞ όнύ ͒ͦ ͙ͨͦ͘ͼ͙͔͞ όоύ ͎͔͒ ͙ͫͨͯ΄ͭ͊ 
͔͔ͨͪ͒ͣͭ ͙ ͍ͪ͊ΐ͊ ͔ͫ ͯ ͨͦ;͔ͭͤͯ ͙ͨͦ͘ͼ͙ͯ͞ όмύΦ ˽͎ͪͦͪ͊ͣ ͔ͫ ͍ͨͦͤ͊͊͢ ͔͋͘ ͔ͨͪͫͭ͊ͤ͊͟ ͍͔ͫ ͒ͦ ͪͯ;͎ͤͦ ͍͊ͯͫͭ͊͊ͥ͊͘͢Φ 
 
ˤ͙͊ͪ͊ͤͭ͊͞ ͔͎ͭͪ͊͗ͤͦ ͎ͨͪͦͪ͊ͣ͊Υ 
  
 10 MOV P1  Ωͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tм 
 20 HOPEN 1  Ω͍ͦͭ͊ͪ͊ͣͦ ͻ͍͊ͭ͊ͯ͢͟ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟ 
 30 MOV P2  Ωͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tн 
 40 MOV P3  Ωͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tо 
 50 HCLOSE 1                Ω͍͊ͭ͊ͪ͊ͣͦ͘ ͻ͍͊ͭ͊ͯ͢͟ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟ 
 60 MOV P1  Ω ͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tм 
 70 MOV P2  Ωͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tн 
 80 MOV P3  Ω ͪ ͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tо 
 90 HOPEN 1  Ω ͍ͦͭ͊ͪ͊ͣͦ ͻ͍͊ͭ͊ͯ͢͟ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟ 
 100 MOV P1  Ω ͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tм 
 110 GOTO 10                Ω͍ͨͦͤͦͦ ͔ͫ ͙͍ͪ͘΄͍͊͊ͯ͞ ͍͔ͫ ͔ͦͣ͊ͤ͒͟ ͦ͒ ͙͙͔ͤ͡͞ мл 
 120 END  Ωͪ͊͟͞ ͎ͨͪͦͪ͊ͣ͊ 
  
 
 

˽˾ˮ˶˻˥ όнύΥ ˽ ͎͙͔ͪͦͪ͊ͣͪ͊ͥ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟  Mitsubishi  RV 2AJ ͤ͊ ͪ͊;ͯͤ͊ͪͯ 

 
˾ͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͔ͪ͟ΐ͔ ͙͘ ͨͦ;͔͔ͭͤ ͙ͨͦ͘ͼ͙͔͞ όмύΣ ͍ͦͭ͊ͪ͊ ͻ͍͊ͭ͊ͯ͢͟Σ ͙ͨͪͦ͊͘͡ ͪͦ͘͟ ͔ͣΏ͙ͯͨͦ͘ͼ͙ͯ͞ όнύΣ ͙͒ͦ͊͘͡ ͯ ͙ͨͦ͘ͼ͙ͯ͞ 
ͻ͍͊ͭ͊ͥ͊ ͔͔ͨͪ͒ͣͭ͊ όоύΣ ͍ͪ͊ΐ͊ ͔ͫ ͯ ͨͦ;͔ͭͤͯ ͙ͨͦ͘ͼ͙ͯ͞ όмύΣ ͙ͨͪͦ͊͘͡ ͪͦ͘͟ ͔ͣΏ͙ͯͨͦ͘ͼ͙ͯ͞ όнύ ͒ͦ ͙ͨͦ͘ͼ͙͔͞ όоύ ͎͔͒ ͙ͫͨͯ΄ͭ͊ 
͔͔ͨͪ͒ͣͭ ͙ ͍ͪ͊ΐ͊ ͔ͫ ͯ ͨͦ;͔ͭͤͯ ͙ͨͦ͘ͼ͙ͯ͞ όмύΦ ˽͎ͪͦͪ͊ͣ ͔ͫ ͍ͨͦͤ͊͊͢ ͔͋͘ ͔ͨͪͫͭ͊ͤ͊͟ ͍͔ͫ ͒ͦ ͪͯ;͎ͤͦ ͍͊ͯͫͭ͊͊ͥ͊͘͢Φ 
 
ˤ͙͊ͪ͊ͤͭ͊͞ ͔͎ͭͪ͊͗ͤͦ ͎ͨͪͦͪ͊ͣ͊Υ 
 
10 MOV P1  Ωͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tм 
20 HOPEN 1  Ω͍ͦͭ͊ͪ͊ͣͦ ͻ͍͊ͭ͊ͯ͢͟ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟ 
30 MOV P2  Ωͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tн 
40 MOV P3  Ωͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tо 
50 HCLOSE 1         Ω͍͊ͭ͊ͪ͊ͣͦ͘ ͻ͍͊ͭ͊ͯ͢͟ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟ 
60 MOV P1  Ω ͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tм 
70 MOV P2  Ωͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tн 
80 MOV P3  Ω ͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tо 
90 HOPEN 1  Ω ͍ͦͭ͊ͪ͊ͣͦ ͻ͍͊ͭ͊ͯ͢͟ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟ 
100 MOV P1  Ω ͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͙͔͒ ͯ ͭ͊;ͯ͟ tм 
110 GOTO 10                Ω͍ͨͦͤͦͦ ͔ͫ ͙͍ͪ͘΄͍͊͊ͯ͞ ͍͔ͫ ͔ͦͣ͊ͤ͒͟ ͦ͒ ͙͙͔ͤ͡͞ мл 
120 END  Ωͪ͊͟͞ ͎ͨͪͦͪ͊ͣ͊ 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

́˸ ς s р 
 

˽˾ˮ˸˩˹ˢ ˮ˹˨̂˿́˾ˮ˳˿˴ˮ̆ ˾˻ˣ˻́ˢ ̂ ˽˾˻̇˩˿̂ ˽ˢ˶˩́ˮ˭ˢ̇ˮ˳˩ ˾ˢ˨˹ˮ̆ 
˴˻˸ˢ˨ˢ 
 
̂ ͙͍ͨͪͦͦ͒ͤͦͣ͘ ͎ͨͦͦͤͯ ͨͪͦͼ͔ͫ ͔͙ͨ͊ͭ͊͘͡ͼ͙͔͞ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ ό͔ͫͣ΄ͭ͊ͥ͊ ͙͍ͨͪͦͦ͒͊͘ ͤ͊ ͔͔ͨ͊ͭ͡ ͨͦ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ͣ 
΄͊͋ͦͤͯ͡ύ ͙͍ͪ͘΄͍͊͊ ͔ͫ ͯ͘ ͨͦͣͦΐ ͙͙͎ͤ͒ͯͫͭͪͫͦ͟͞ ͪͦ͋ͦͭ͊Φ ˿͔͙ͪͫ͊͟͞ ͙͍ͨͪͦͦ͒ͥ͊͘ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘ ͍͔͙͙͟͡ ͋ͪͦ͞ ͎͍͙ͦͭͦͻ 
͙͍ͨͪͦͦ͒͊͘ ͔ͦ͟͞ ͔͞ ͔ͨͦͭͪ͋ͤͦ ͯ ΄ͭͦ ͪ͊͟ΐ͔ͣ ͍͔͔ͪͣͤͫͦͣ͟ ͪͦͯ͟Σ ͭ͊;ͤͦ ͙ ͔ͨͪͼ͙ͤͦ͘ ͔͙͙ͫͣͫͭ ͤ͊ ͔͔ͨ͊ͭ͡ ͫ͊ ͙ͦ͟͞ͻ ΐ͔ ͔ͫ 
͔͒͊͢ ͍͙ͭͪ͊ͤͫͨͦͪͭͦ͊ͭΦ ̂ ͫͯ͡;͊ͯ͞ ͙͔͔ͨͪͣͤ ͪͦ͋ͦͭ͊ ͊͘ ͍ͦ͊͞ ͨͦͫ͊ͦΣ ͙͊ͫ͟͡;ͤͦ ͎͙͔ͨͪͦͪ͊ͣͪ͊ͥ ͔͍ͨͦ͒ͪ͊ͯͣ͊ͦ͘͡ ͙͋ 
͍͔͙͙͟͡ ͋ͪͦ͞ ͙ͪ͊͒ͤͻ ͭ͊;͊͊͟ ͔ͦ͟͞ ͙͋ ͎͍͔ͦ͒ͦ͊ͪ͊͡ ͍͙ͫͣ ͙ͨͦͦ͗͊ͣ͊͡͞ ͔͔ͨ͊ͭ͡Σ ΄ͭͦ ͔ͦͨͭ ͍͙͒ͦͦ͒ ͒ͦ ͊ͦ͟͞ ͎͒ͯ͊;͎ͦ͟ 
͍ͯͨͪ͊͊͢;͎ͦ͟ ͎ͨͪͦͪ͊ͣ͊Σ ͯ ͔ͦͣ͟ ͔͞ ͨͦ ͍͙ͨͪ͊ͯ͡ ͎ͣͦͯΐͤͦͫͭ ͎͔ͪ΄͔͟ ͍͔͙͊͟͡Φ ˽͎͙͔ͪͦͪ͊ͣͪ͊ͥ ͨͪͦͼ͔ͫ͊ ͔͙ͨ͊ͭ͊͘͡ͼ͙͔͞ ͦ͒͟ 
͔͙ͣͦ͒ͪͤͻ ͪͦ͋ͦͭ͊ ͤ͊ͭͤͦ͘ ͔͞ ͦ͊͟͡΄͊ͤͦ ͔ͨͦͫͭͦ͊ͥͣ͞ ͔ͫͨͼ͙ͺ͙;͙ͤͻ ͔͙ͤ͊ͪ͒͋ ͔͔͙ͤ͊ͣͥͤͻ ͍ͦͦͣ ͨͪͦͼ͔ͫͯΦ ̂ ͭͦͣ ͙ͫͣͫͯ͡Σ 
͊͒͊ͭ͊͘͟ ͔͔ͦͨͪ͊ͭͪ͊ ͙͙͎ͤ͒ͯͫͭͪͫͦ͟͞ ͪͦ͋ͦͭ͊ ͔͞ ͒͊Υ 
 

¶ ˮ͍ͪ͘΄͙ ͍͔ͨͦͫͭ͊͊ͥ͢ ͪͦ͋ͦͭ͊ ͯ ͤͯͭͯ͡ ͙ͨͦ͘ͼ͙ͯ͞ 

¶ ̂;͙ͭ͊ ͔ͨͪͭͻͦ͒ͤͦ ͙͔͔͙ͨͪͨͪͣͤ͢ ͎ͨͪͦͪ͊ͣ ͔͙ͨ͊ͭ͊͘͡ͼ͙͔͞ ͯ ͍ͯͨͪ͊͊͢;͙͟ ͔ͦͤͭͪͦͪ͟͡ ͪͦ͋ͦͭ͊ 

¶ ˽͙͔͙ͪͨͪͣ ͔ͪ͊͒ͤ ͔͔ͨ͊ͭ͡ ό͊͘ ͍͔ͯͫͦ͡ ͙͙ͫͨͭ͊Σ ͙ͫͭ͡ ͙ͨ͊ͨͪ͊ ͫ͊ ͦ͒΄͙ͭ͊ͣͨ͊ͤͣ ͙ͨͦ͘ͼ͙͊ͣ͊͞ ͔͔ͨ͊ͭ͡ ͔͞ ͍͙ͫ͊ͫͣ 
͍͒ͦͦ͊ͤ͢ύ 

¶ ˽͔ͪͼ͙ͤͦ͘ ͔͙ͦ͒ͪ͒ ͍͔ͫ ͔͙͙͊ͪ͊ͭͪͫͭ͟͟;͔ͤ ͭ͊;͔͟ ͎ͪ͊͒ͤͦ ͨͪͦͼ͔ͫ͊ ͙ ͯ;͙ͭ͊ ͙ͻ ͯ ͍ͯͨͪ͊͊͢;͙͟ ͔ͦͤͭͪͦͪ͟͡ ͪͦ͋ͦͭ͊ 

¶ ˮ͍ͪ͘΄͙ ͍͔ͨͪͦͪͯ ͎ͨͪͦͪ͊ͣ͊ ͙ ͍͙ͫͻ ͙ͪ͊͒ͤͻ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͔͒ͺ͙͙͙ͤͫ͊ͤͻ ͯͤͯͭ͊ͪ ͎ͨͪͦͪ͊ͣ͊ ͙ͦ͟͞ ͫͯ ͦ͒ ͍͙͊͗ͤͦͫͭ 
͊͘ ͙ͪ͊͒ͤ ͨͪͦͼ͔ͫ 

¶ ˽͙ͯͫͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ ͙ ͍͙ͯͫͭ͊ͤͦ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ 

¶  
 
˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ ͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ 
͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ 
͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ͍̂ͨͪ͊͊͢;͙͟ ͎ͨͪͦͪ͊ͣ ͔ͫ ͔ͨͪͭͻͦ͒ͤͦ 
͙͔ͨͪͨͪͣ͊ ͤ͊ ;͍͙͊ͫͦͣ͊ ͍͔͙͗͋Φ ͙̂ͦͦ͟͟͡ ͔͞ ͙ͫ͊ͣͣ ͔ͭͻ͙ͤ;͙ͣ͟ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͊ͣ͊͞ ͪͦ͋ͦͭ͊ ͭͦ ͙͙ͪ͘;͙ͭͦ ͎ͤ͊͊͡΄͔ͤͦ 
ό͙͔ͨͪͣͪ ς ͪ ͦ͋ͦͭ aƛǘǎǳōƛǎƘƛ w± ς н!WύΣ ͯ;͔͙ͤ͟ ͔ͣͦ͗ ͙͙ͣ͊ͭ ͙͔͊ͫͫͭͤͭ͊ ͯ ͭͦͯ͟ ͔͎͒ͤͦ͞ ͔͒͊͡ ͙ͨͪ͊ͭ͟;͎ͤͦ ͪ͊͒͊Σ ͙ͦ͟͞ ΐ͔ ͣͯ 
ͨͦͣͦΐ͙ ͒͊ ͍͙ͨͦͫͭ͊ ͪͦ͋ͦͭ ͯ ͤͯͭͯ͡ ͭ͊;ͯ͟ ό͙͍͔ͨͪ͒ͪ͗͊͊ͥ ͪͦ͋ͦͭ͊ ͙͙ͨͪͦͣ͟͡ ͙ͫͯ͟͢;͙͍͊ͥ͊ ͦ͟;͙ͤͼ͊ ͤ͊ ͔͍ͫͪͦ 
͙ͣͦͭͦͪͣ͊Σ ͙͙ͨͪͦͣ͟͡ ;͔͎͊ ͔ͫ ͙͔͊ͫͫͭͤͭ ͫͭ͊ͪ͊ ͒͊ ͪͦ͋ͦͭ ͔ͤ α͔ͨͪͦͨ͊͒ͤάΤ ͙͙͡ ͔ͨͪͼ͙ͤͦ͘ ͙ͨͦ͘ͼ͙͙͔ͦͤͪ͊ͥ ͪͦ͋ͦͭ͊Σ ͙ͨͪ 
;͔ͣͯ ͔͒͊ͤ͞ ͔͔ͦͨͪ͊ͭͪ ͔ͨͦͣͪ͊ ͪͦ͋ͦͭ͊Σ ͊ ͎͙͒ͪͯ ͔ͨͦͣ͊͗ ͙ͨͪ ͙ͨͦ͘ͼ͙͙ͦͤͪ͊ͥͯύΦ ˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ 
͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͍͎ͦͦ ͙ͨͪͪͯ;͙ͤ͊͟Φ



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όмύΥ 
 
α͙̇͟ ς ͼ͊͟ά ͔͙ͨ͊ͭ͊͘͡ͼ͙͊͞ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ˭͊ ͔͔ͨͦͭͪ͋ ͙ͫ͊͒͟͡΄͔ͭͥ͊ ͔͔ͨͪ͒ͣͭ͊ ͔ͨͦͭͪ͋ͤͦ ͔͞ ͍͙͙ͦͫͭ͊ͪͭ ͍͎ͨͪ͊ͦͯ͊ͦͤͯ αͼ͙͟ ς ͼ͊͟ά ͔͙ͨ͊ͭ͊͘͡ͼ͙ͯ͞ 
͙ͦͪ͟΄ΐ͔͔ͥͣ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟Φ ˴͊ͦ ͨͦ;͔ͭͤͯ ͭ͊;ͯ͟ ͫ͊ ͔ͦ͟͞ ͔ͫ ͙ͯͣ͊ͯ͘͞ ͔͔͙ͨͪ͒ͣͭ ͙͙͙͙ͫͦͪͫͭͭ͟ ͔ͣͫͭͦ ͊͘ ͒ͦͭͯͪ ͔͔ͨͪ͒ͣͭ͊ 
ͤ͊ ͪͦ͋ͦͭͫͦ͟͞ ͙ͫͭ͊ͤͼ͙Φ ˮ͍ͪ͘΄͙͙ͭ ͔͙ͨ͊ͭ͊͘͡ͼ͙ͯ͞ мн ͙ͪ͊͒ͤͻ ͔͔ͨͪ͒ͣͭ͊ ͤ͊ ͔͙ͨ͊ͭ͡ ͯ о ͍͔ͪͫͭ ͙ п ͔ͦͦͤ͟͡Φ ˽ͦ;͔ͭ͊͟ ͎ͪ͊͒ͤͦ 
ͼ͙ͯͫ͊͟͡ ͍͙ͦ͒͊͞ ͔ͫ ͙͙͔ͨͪͫͭ͊ͥͣ͘ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ ͯ ͨͦ;͔͙ͭͤ ͨͦͦ͗͊͡͞Φ  
 

 
 

˽͙ͪ͊͘͟ αͼ͙͟ ς ͼ͊͟ά ͔͙ͨ͊ͭ͊͘͡ͼ͙͔͞ ͯ п ͍͔ͪͫͭ ͙ о ͔ͦͦͤ͟͡ 
 

 
͍̂ͨͪ͊͊͢;͙͟ ͎ͨͪͦͪ͊ͣΥ 
10 DEF PLT 1,P1,P2,P3,P4,3,4,1  κ͔͒ͺ͙͙͔ͤͫ͊ͥ ͔͔ͨ͊ͭ͡ 
20 M1=1      κ͔͒ͺ͙͙͔ͤͫ͊ͥ ͎͔ͨͪͦͪ͊ͣͫ͟ ͔͙͍͔ͨͪͦͣͤ͢ 
30 *LOOP      κ͔͒ͺ͙͙͔ͤͫ͊ͥ ͎͔ͨͪͦͪ͊ͣͫ͟ ͔ͦͤ͊͘͟ 
40 MOV P6       κͦͭͦͤ͟͡ ͯ ͔ͤͯͭͪ͊ͤͯ͡ ͙ͨͦ͘ͼ͙ͯ͞ 
50 WAIT M_IN(8)=1     κ;͔͔͊ͥ͟ ͒͊ ͔͔ͨͪ͒ͣͭ ͙͙͎͔ͨͪͫͭͤ ͯ ͨͦ;͔͙ͭͤ ͨͦͦ͗͊͡͞ 
60 P10=(PLT 1,M1)     κ͔͙͍ͨͪͦͣͤ͊͢ ͭ͊;͊͟ ͦ͊͟͞ ͔͒ͺ͙͙ͤ΄͔ ͔ͪ͊͒ͤ ͔ͨͦͦ͗͊͡͞ ͔͔ͨ͊ͭ͡ 
70 MOV P5,-50    κ͔ͨͦͣͪ͊͞ ͤ͊ рлͣͣ ͙ͤ͊͒͘ ͨͦ;͔͎ͭͤͦ ͨͦͦ͗͊͊͡͞ ͔͔ͨͪ͒ͣͭ͊ 
80 HOPEN 1   
90 OVRD 20   
100 MOV P5      κͫͨͯ΄͔ͭ͊ͥ ͊͟ ͔͔ͨͪ͒ͣͭͯ 
110 HCLOSE 1   
120 MOV P5,-50   
130 OVRD 40  
140 MOV P6 
150 MOV P10,-50     κ͔ͨͦͣͪ͊͞ ͤ͊ рлͣͣ ͙ͤ͊͒͘ ͨͦͦ͗͊͊͡͞ ͤ͊ ͔͙ͨ͊ͭ͡ 
160 OVRD 20   
170 MOV P10      κͫͨͯ΄͔ͭ͊ͥ ͔͔ͨͪ͒ͣͭ͊ ͤ͊ ͔ͨ͊ͭͯ͡ 
180 HOPEN 1   
190 MOV P10,-50   
200 OVRD 40  
210 M1=M1+1      κ͙͔͔͙͔ͤͪͣͤͭͪ͊ͥ͟ ͎͔ͨͪͦͪ͊ͣͫ͟ ͔͙͍͔ͨͪͦͣͤ͢ 
220 IF M1<=12 THEN*LOOP    κ͙͙͙͍͔ͫͨͭ͊ͥ ͎͔ͨͪͦͪ͊ͣͫ͟ ͔͙͍͔ͨͪͦͣͤ͢ 
230 GOTO 20      κ͍ͪ͊ΐ͔͊ͥ ͤ͊ ͨͦ;͔ͭ͊͟ ͎ͨͪͦͪ͊ͣ͊ ͙ ;͔͔͊ͥ͟ ͍͎ͤͦͦ ͨͪͦͼ͔ͫ͊ 
240 END   



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όнύΥ 
 
˾͙͊͒͊ͤ͊͞͡ ͔͙ͨ͊ͭ͊͘͡ͼ͙͊͞ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ˭͊ ͔͔ͨͦͭͪ͋ ͙ͫ͊͒͟͡΄͔ͭͥ͊ ͔͔ͨͪ͒ͣͭ͊ ͔ͨͦͭͪ͋ͤͦ ͔͞ ͍͙͙ͦͫͭ͊ͪͭ ͙ͫ͊͒͟͡΄͔͔ͭͥ ͔͔ͨͪ͒ͣͭ͊ ͙ͪ͊͒͊ͤͦͣ͞͡ 
͔͙ͨ͊ͭ͊͘͡ͼ͙ͦͣ͞ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟Φ ˴͊ͦ ͨͦ;͔ͭͤͯ ͭ͊;ͯ͟ ͫ͊ ͔ͦ͟͞ ͔ͫ ͙ͯͣ͊ͯ͘͞ ͔͔͙ͨͪ͒ͣͭ ͙͙͙͙ͫͦͪͫͭͭ͟ ͣ ͔ͫͭͦ ͊͘ 
͒ͦͭͯͪ ͔͔ͨͪ͒ͣͭ͊ ͤ͊ ͪͦ͋ͦͭͫͦ͟͞ ͙ͫͭ͊ͤͼ͙Φ ˮ͍ͪ͘΄͙͙ͭ ͔͙ͨ͊ͭ͊͘͡ͼ͙ͯ͞ о ͪ͊͒ͤ͊ ͔͔ͨͪ͒ͣͭ͊ ͤ͊ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐͦ͞ ͪͯ͗ͤͦ͟͞ 
͔͙ͨ͊ͭ͡Φ ˽ͦ;͔ͭ͊͟ ͎ͪ͊͒ͤͦ ͼ͙ͯͫ͊͟͡ ͍͙ͦ͒͊͞ ͔ͫ ͙͙͔ͨͪͫͭ͊ͥͣ͘ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ ͯ ͨͦ;͔͙ͭͤ ͨͦͦ͗͊͡͞Φ  
 

 
 

˽͙ͪ͊͘͟ ͙͔ͪ͊͒͊ͤ͞͡ ͔͙ͨ͊ͭ͊͘͡ͼ͙͔͞ ͫ͊ р ͙ͪ͊͒ͤͻ ͨͦͦ͗͊͊͡͞ 
 
 
 

10 OVRD 50 
11 DEF PLT 3,P1,P2,P3,,3,1,3 κ͔͒ͺ͙͙͔ͤͫ͊ͥ ͙͔ͪ͊͒͊ͤ͞͡ ͔͔ͨ͊ͭ͡ 
12 M1=1   κ͔͒ͺ͙͙͔ͤͫ͊ͥ ͎͔ͨͪͦͪ͊ͣͫ͟ ͔͙͍͔ͨͪͦͣͤ͢ 
13 *LOOP   κ͔͒ͺ͙͙͔ͤͫ͊ͥ ͎͔ͨͪͦͪ͊ͣͫ͟ ͔ͦͤ͊͘͟ 
14 MOV P6 
20 WAIT M_IN(8)=1  κ͙͙͔ͨͪͫͭ͊ͥ͘ ͔͔ͨͪ͒ͣͭ͊ ͯ ͨͦ;͔͙ͭͤ ͨͦͦ͗͊͡͞ 
30 MOV P6 
31 HOPEN 1 
40 MOV P5 
50 HCLOSE 1 
51 DLY 0.5 
60 MOV P6 
70 P7=(PLT 3,M1) 
80 MOV P7,-35 
90 MOV P7   κ͔ͫͣ΄͔ͭ͊ͥ ͔͔ͨͪ͒ͣͭ͊ ͤ͊ ͔ͨ͊ͭͯ͡ 
100 HOPEN 1 
110 MOV P7,-35 
111 M1=M1+1 
120 IF M1<=3 THEN*LOOP  κ͍ͯͫͦ͡ ͪ͊͊͟͞ ͨͪͦͼ͔ͫ͊ 
122 GOTO 10 
130 END
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́˸ ς s с 
 

˽˾ˮ˸˩˹ˢ ˮ˹˨̂˿́˾ˮ˳˿˴ˮ̆ ˾˻ˣ˻́ˢ ̂ ˽˾˻̇˩˿̂ ˿˻˾́ˮ˾ˢ˺ˢ ˾ˢ˨˹ˮ̆ 
˴˻˸ˢ˨ˢ 
 
̂ ͙͍ͨͪͦͦ͒ͤͦͣ͘ ͎ͨͦͦͤͯ ͨͪͦͼ͔ͫ ͙ͫͦͪͭͪ͊ͥ͊ ͙ͪ͊͒ͤͻ ͦͣ͊͒͊͟ ͙͍ͪ͘΄͍͊͊ ͔ͫ ͯ͘ ͨͦͣͦΐ ͙͙͎ͤ͒ͯͫͭͪͫͦ͟͞ ͪͦ͋ͦͭ͊Φ ͔̂ͫ͒͡ 
͙ͪ͊͘͡;͙͙ͭͦͫͭ ͙͍͙ͨͪͦͦ͒ͤ͘ͻ ͨͪͦͼ͔ͫ͊Σ ͫ͊ͣ ͨͪͦͼ͔ͫ ͙ͫͦͪͭͪ͊ͥ͊ ͔ͣͦ͗ ͔ͫ ͍ͪ΄͙͙ͭ ͤ͊ ͍ͦͫͤͦͯ ͙ͪ͊ͤ͘ͻ ͙͔͙ͪͭͪͯͣ͊͟͞ ς ͋ ͔ͦ͞ 
͔͔ͨͪ͒ͣͭ͊Σ ͔͙ͣ͊ͭͪ͊͊͞͡Σ ͍͔͙͡;͙͔ͤΣ ͙ͦ͋͊͟͡Φ ́͊ͦ͟Ώ͔Σ ;͔͙ͫͭ ͫͯ ͫͯ͡;͔͍͙͊͞ ͊͒͊͟ ͔ͫ ͙͔ͫͦͪͭͪ͊ͥ ͍ͪ΄͙ ͤ͊ ͍ͦͫͤͦͯ 
͙ͦͣ͋ͤ͊͟ͼ͙͔͞ ͙ͪ͊͒ͤͻ ͙͔͙ͪͭͪͯͣ͊͟͞Φ ̂ ͭͦͣ ͙ͫͣͫͯ͡Σ ͊͒͊ͭ͊͘͟ ͔͔ͦͨͪ͊ͭͪ͊ ͙͙͎ͤ͒ͯͫͭͪͫͦ͟͞ ͪͦ͋ͦͭ͊ ͔͞ ͒͊Υ 
 

¶ ˮ͍ͪ͘΄͙ ͍͔ͨͦͫͭ͊͊ͥ͢ ͪͦ͋ͦͭ͊ ͯ ͤͯͭͯ͡ ͙ͨͦ͘ͼ͙ͯ͞ 

¶ ̂;͙ͭ͊ ͔ͨͪͭͻͦ͒ͤͦ ͙͔͔͙ͨͪͨͪͣͤ͢ ͎ͨͪͦͪ͊ͣ ͯ ͍ͯͨͪ͊͊͢;͙͟ ͔ͦͤͭͪͦͪ͟͡ ͪͦ͋ͦͭ͊ 

¶ ˽͔ͪͼ͙ͤͦ͘ ͔͙ͦ͒ͪ͒ ͍͔ͫ ͔͙͙͊ͪ͊ͭͪͫͭ͟͟;͔ͤ ͭ͊;͔͟ ͎ͪ͊͒ͤͦ ͨͪͦͼ͔ͫ͊ ͙ ͯ;͙ͭ͊ ͙ͻ ͯ ͍ͯͨͪ͊͊͢;͙͟ ͔ͦͤͭͪͦͪ͟͡ ͪͦ͋ͦͭ͊ 

¶ ˮ͍ͪ͘΄͙ ͍͔ͨͪͦͪͯ ͎ͨͪͦͪ͊ͣ͊ ͙ ͍͙ͫͻ ͙ͪ͊͒ͤͻ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͔͒ͺ͙͙͙ͤͫ͊ͤͻ ͯͤͯͭ͊ͪ ͎ͨͪͦͪ͊ͣ͊ ͙ͦ͟͞ ͫͯ ͦ͒ ͍͙͊͗ͤͦͫͭ 
͊͘ ͙ͪ͊͒ͤ ͨͪͦͼ͔ͫ 

¶ ˽͙ͯͫͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ ͙ ͍͙ͯͫͭ͊ͤͦ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ 

¶  
 
 
˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ ͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ 
͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ 
͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ͍̂ͨͪ͊͊͢;͙͟ ͎ͨͪͦͪ͊ͣ ͔ͫ ͔ͨͪͭͻͦ͒ͤͦ 
͙͔ͨͪͨͪͣ͊ ͤ͊ ;͍͙͊ͫͦͣ͊ ͍͔͙͗͋Φ ͙̂ͦͦ͟͟͡ ͔͞ ͙ͫ͊ͣͣ ͔ͭͻ͙ͤ;͙ͣ͟ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͊ͣ͊͞ ͪͦ͋ͦͭ͊ ͭͦ ͙͙ͪ͘;͙ͭͦ ͎ͤ͊͊͡΄͔ͤͦ 
ό͙͔ͨͪͣͪ ς ͪ ͦ͋ͦͭ aƛǘǎǳōƛǎƘƛ w± ς н!WύΣ ͯ;͔͙ͤ͟ ͔ͣͦ͗ ͙͙ͣ͊ͭ ͙͔͊ͫͫͭͤͭ͊ ͯ ͭͦͯ͟ ͔͎͒ͤͦ͞ ͔͒͊͡ ͙ͨͪ͊ͭ͟;͎ͤͦ ͪ͊͒͊Σ ͙ͦ͟͞ ΐ͔ ͣͯ 
ͨͦͣͦΐ͙ ͒͊ ͍͙ͨͦͫͭ͊ ͪͦ͋ͦͭ ͯ ͤͯͭͯ͡ ͭ͊;ͯ͟ ό͙͍͔ͨͪ͒ͪ͗͊͊ͥ ͪͦ͋ͦͭ͊ ͙͙ͨͪͦͣ͟͡ ͙ͫͯ͟͢;͙͍͊ͥ͊ ͦ͟;͙ͤͼ͊ ͤ͊ ͔͍ͫͪͦ 
͙ͣͦͭͦͪͣ͊Σ ͙͙ͨͪͦͣ͟͡ ;͔͎͊ ͔ͫ ͙͔͊ͫͫͭͤͭ ͫͭ͊ͪ͊ ͒͊ ͪͦ͋ͦͭ ͔ͤ α͔ͨͪͦͨ͊͒ͤάΤ ͙͙͡ ͔ͨͪͼ͙ͤͦ͘ ͙ͨͦ͘ͼ͙͙͔ͦͤͪ͊ͥ ͪͦ͋ͦͭ͊Σ ͙ͨͪ 
;͔ͣͯ ͔͒͊ͤ͞ ͔͔ͦͨͪ͊ͭͪ ͔ͨͦͣͪ͊ ͪͦ͋ͦͭ͊Σ ͊ ͎͙͒ͪͯ ͔ͨͦͣ͊͗ ͙ͨͪ ͙ͨͦ͘ͼ͙͙ͦͤͪ͊ͥͯύΦ ˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ 
͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͍͎ͦͦ ͙ͨͪͪͯ;͙ͤ͊͟Φ
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˽˾ˮ˶˻˥όмύΥ 
 

˻͍͔͒͊͊ͥ͞ ͔͔ͨͪ͒ͣͭ͊ ͼ͔ͪͤ ͔͋ͦ͞ ͨͦͣͦΐͯ ͔ͪͦ͋ͦͭͫ͟ ͔ͪͯ͟ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ͨͦ ͍͊ͪ͘΄͔ͤͦͣ ͨͪͦͼ͔ͫͯ ͙͍͔ͨͪͦͦ͒ͥ͘ ͔ͨͦͭͪ͋ͤͦ ͔͞ ͙͙ͫͦͪͭͪ͊ͭ ͔ͪ͊͒ͤ ͔ͦͣ͊͒͟Σ ͤ͊ ͍ͭ͊͊͟ ͤ͊;͙ͤ ͒͊ ͔ͫ 
͍͙ͫ ͔͔͙ͨͪ͒ͣͭ ͼ͔ͪͤ ͔͋ͦ͞ ͙ͫ͊͒͟͡΄͔ͭ ͯ ͔͒͊ͤ͞Σ ͊ ͍͙ͫ ͙ͦͫͭ͊͡ ͔͔͙ͨͪ͒ͣͭ ͯ ͎͙͒ͪͯ ͙ͨͪͻ͍͙͊ͭͤ ͎ͣ͊͊ͼ͙ͤΦ ˭͊ ͙͔ͫͦͪͭͪ͊ͥ 
͔͔ͨͪ͒ͣͭ͊ ͙͙ͦͪͫͭ͟ ͔ͫ ͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͫ͊ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ͣ ͍ͯͨͪ͊͊͢;͙ͣ͟ ͔ͦͤͭͪͦͪͦͣ͟͡Σ ͙ ͙͙ͨͪ͊͒ͤͣ͟͡ ͔͙ͫͤͦͪͫͣ͘͟ 
͙͔ͫͫͭͣͦͣ11.  
 
˽͙ͪ͊͘͟ ͔ͪͦ͋ͦͭͫ͟ ͔ͪ͊͒ͤ ͙ͫͭ͊ͤͼ͔Υ 
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  ˽ ͙͔ͪͦ͗ͤͦ͡ ͔ͪ΄͔͔ͥ ͔ͨͪͦ͋ͣ͊͡ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘ ͪ͊͒ ͤ͊ ͙͙͒͒͊ͭ͟;ͦ͟͞ ͪͦ͋ͦͭͫͦ͟͞ ͪ͊͒ͤͦ͞ ͙ͫͭ͊ͤͼ͙ ͺ͙͔ͪͣ C9{¢hΣ ͤ͊ ͦͦ͟͞͞ ͔͞ 
͙͙ͤͫͭ͊ͪ͊ͤ͡ ͪͦ͋ͦͭ ͙ͭͨ͊ aƛǘǎǳōƛǎƘƛ w±-н!WΣ ͫ͊ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ͣ ͔ͦͤͭͪͦͪͦͣ͟͡ ͙ͭͨ͊ /wмΦ ˽͔͔͙ͪ͒ͦ͗ͤ͡ ͎ͨͪͦͪ͊ͣ ͔͙ͫ͒͡ ͎͙ͨͪͦͪ͊ͣͫ͟ 
͔͙͘͟͞ aŜƭŦŀ .ŀǎƛŎ пΦ ˹͊ ͫ͊ͣͦ͞ ͪ͊͒ͤͦ͞ ͙ͫͭ͊ͤͼ͙ ͙ ͤ͊ ͪͦ͋ͦͭͫͦ͟͞ ͪͯͼ͙ ͙͙ͤͫͭ͊ͪ͊ͤ͡ ͔͞ ͔͙ͫͤͦͪͫ͘͟ ͙͔ͫͫͭͣ ͙ͦ͟͞ ΐ͔ ͤ͊ͣ ͨͦͣͦΐ͙ ͯ 
͔ͪ΄͔ͥͯ ͊͒͊ͭ͊͘͟Φ ͔̊ͦ͟͡ ͔ͦ͟͞ ͪ͊ͫͨͦ͊͗ͯ͡ ͎͒ͪͯ͊;͙ͦͣ͞ ͔ͦͨͪͣͦͣΣ ͎ͣͦͯ ͙͙͙ͨͪͦ͗ͭ͡ ͍͔ͫͦ͞ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ ͔ͪ΄͔͔ͥ ͊͒͊ͭ͊͘͟Φ 
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͍̂ͨͪ͊͊͢;͙͟ ͎ͨͪͦͪ͊ͣ ͫ͊ ͔͙ͦͣͤͭ͊ͪͣ͊͟Υ 
10 OVRD 40  κ͙͙ͫͣ͊ͥͭ ͙͋ͪͤͯ͘ ͤ͊ пл҈ ͦ͒ ͙͔ͣ͊ͫͣ͊ͤ͟͡ ͯ ͫͨͦͪͦͻͦ͒ͤͦͣ ͔͙ͪ͗ͣͯ ͔ͪͭ͊ͥ͊͟ 
20 WAIT M_IN(8) = 1 κ;͔͙͊ͭ͟ ͍ͨͦͭͪ͒ͯ ͙ͦͨͭ;͎ͦ͟ ͔ͫͤͦͪ͊͘ ͙͘ ͙ͨͪͻ͍͎͊ͭͤͦ ͎ͣ͊͊ͼ͙ͤ͊ ͒͊ ͔͞ ͙ͪ͊͒ͤ ͦͣ͊͒͟ ͙ͨͪͫͯͭ͊ͤ12  
30 MOV P9  κͦͭͦͤ͟͡ ͯ ͔ͤͯͭͪ͊ͤͯ͡ ͨͦ;͔ͭͤͯ ͭ͊;ͯ͟ 
40 HOPEN 1  κ͍͔ͦͭ͊ͪ͊ͥ ͔ͪͯ͟ 
50 OVRD 80  κ͙͋ͪ͘ ͻͦ͒  
60 MOV P1  κ ͙ͨͦ͘ͼ͙͙͔ͦͤͪ͊ͥ ͙ͤ͊͒͘ ͔͔ͨͪ͒ͣͭ͊ 
70 OVRD 15  κ͙ͫͨͦͪ ͻͦ͒ 
80 MVS P2  κ͍͙͙ͨͪ͊ͦͤͫͦ͟͡͞ ͫͨͯ΄͔ͭ͊ͥ ͯ ͨͦͦ͗͊͡͞ ͊͘ ͻ͍͔͊ͭ͊ͥ ͔͔ͨͪ͒ͣͭ͊ 
90 HCLOSE 1  κ͍͔͊ͭ͊ͪ͊ͥ͘ ͔ͪͯ͟ ͙ ͻ͍͔͊ͭ͊ͥ ͔͔ͨͪ͒ͣͭ͊ 
100 MOV P1  κ͍ͪ͊ΐ͔͊ͥ ͯ ͨͦͦ͗͊͡͞ ͙ͤ͊͒͘ ͔͔ͨͪ͒ͣͭ͊ 
110 OVRD 80   
120 MOV P3  κͦͭͦͤ͟͡ ͯ ͔ͤͯͭͪ͊ͤͯ͡ ͭ͊;ͯ͟ ͊͘ ͔͔͒ͭ͟ͼ͙ͯ͞ ͔͋ͦ͞ 
130 OVRD 15 
140 MOV P4  κͫͨͯ΄͔ͭ͊ͥ ͔͔ͨͪ͒ͣͭ͊ ͤ͊ ͔ͣͫͭͦ ͎͔͒ ΐ͔ ͔ͫ ͙͍ͪ͘΄͙͙ͭ ͔͔͒ͭ͟ͼ͙͊͞ ͔͋ͦ͞13  
150 HOPEN 1  
160 OVRD 80 
170 MVS P3  κ͍͙͙ͨͪ͊ͦͤͫͦ͟͡͞ ͍ͪ͊ΐ͔͊ͥ ͯ ͔ͤͯͭͪ͊ͤͯ͡ ͭ͊;ͯ͟ ͊͘ ͔͔͒ͭ͟ͼ͙ͯ͞ 
180 HCLOSE 1 
190 MVS P5  κͦͭͦͤ͟͡ ͯ ͔ͨͪ͒ͨͦͦ͗͊͡͞ ͊͘ ͔͔͒ͭ͟ͼ͙ͯ͞ 
200 OVRD 30 
210 MVS P6  κ͍͙͙ͨͪ͊ͦͤͫͦ͟͡͞ ͫͨͯ΄͔ͭ͊ͥ ͯ ͨͦͦ͗͊͡͞ ͊͘ ͔͔͒ͭ͟ͼ͙ͯ͞ 
220 DLY 2  κ͍͔ͦ͋͊ͤͦ͘ ͍͔͊͒ͪ͗͊͊ͥ͘ ͯ ͨͦͦ͗͊ͯ͡͞ ͔͔͒ͭ͟ͼ͙͔͞ 
нол LC aψLbόфύ Ґ м ¢I9b Dh¢h нпл 9[{9 Dh¢h оул       κ͍ͯͫͦ͡ ς ͒ ͊ ͙͡ ͙ͦͨͭ;͙͟ ͔ͫͤͦͪ͘ ͍͙͙͒ ͔͔ͨͪ͒ͣͭΚ14  
240  OVRD 80 κ͔͔ͨͪ͒ͣͭ ͔͞ ͔͔͍͒ͭͭͦ͊ͤ͟15  
250  MVS P3 
260  HOPEN 1 
270  OVRD 15 
280  MVS P4 
290  HCLOSE 1 
300  MVS P3 
310  OVRD 80 
320  MOV P9 
330  MVS P8 κͨͦͦ͗͊͡͞ ͙ͤ͊͒͘ ͎ͣ͊͊ͼ͙ͤ͊ ͫ͊ ͔ͤ-ͼ͙ͪͤͣ ͔͔͙ͨͪ͒ͣͭͣ͊ 
340  ACCEL 30,30 
350  HOPEN 1 
360  GOTO 10 
370  ENDIF 
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 ˭ ͙͙͊ͨ͊ͭ͘ ͒͊ ͔͞ ͔ͫͤͦͪ͘ ͙ͨͪͻ͍͎͊ͭͤͦ ͎ͣ͊͊ͼ͙ͤ͊ͤ͊ ͪ͊͒ͤͦ͞ ͙ͫͭ͊ͤͼ͙ ͍͔ͨͦ͊ͤ͘ ͤ͊ ͍͙ͨͪ ͯ͊͘͡Σ ͙ͦ͟͞ ͔͞ ͔ͫͣ΄͔ͭͤ ͤ͊ у-ͦͣ ͙͋ͭͯ 
13

 ˾ ͔΄͔͔ͥ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘ ͙͍ͨͪͫͯͫͭͦ ͙ͦͨͭ;͎ͦ͟ ͔ͫͤͦͪ͊͘ ͙͙͎ͤͫͭ͊ͪ͊ͤͦ͡ ͤ͊ ͪͦ͋ͦͭͫͦ͟͞ ͪͯͼ͙ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͍͔ͦ͒͊͊ͥ͞ ͼ͙ͪͤͻ ͦ͒ 
͙ͦͫͭ͊͡ͻ ͔͔ͨͪ͒ͣͭ͊Φ 
14
˭͙͙͊ͨ͊ͭ͘ ͒͊ ͔͞ ͔ͫͤͦͪ͘ ͔͔͒ͭ͟ͼ͙͔͞ ͔͔ͨͪ͒ͣͭ͊ ͤ͊ ͪͦ͋ͦͭͫͦ͟͞ ͪͯͼ͙ ͍͔ͨͦ͊ͤ͘ ͤ͊ ͎͙͒ͪͯ ͯ͊͘͡Σ ͙ͦ͟͞ ͔͞ ͔ͫͣ΄͔ͭͤ ͤ͊ ф-ͦͣ ͙͋ͭͯ 

15
 ˿ ͔͙͒͡ ͨͪͦͼ͔͒ͯͪ͊ ͙ͯͣ͊ͥ͊͘ ͙ ͙ͫ͊͒͟͡΄͔ͭͥ͊ ͯ ͎ͣ͊͊ͼ͙ͤ ͫ͊ ͔ͤ-ͼ͙ͪͤͣ ͔͔͙ͨͪ͒ͣͭͣ͊ 
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380  MVS P3   κ͔͔ͨͪ͒ͣͭ ͙͔ͤ͞ ͔͔͍͒ͭͭͦ͊ͤ͟16  
390  HOPEN 1 
400  MVS P4 
410  HCLOSE 1 
420  MVS P3 
430  OVRD 80 
440  MOV P9 
450  MOV P7  κͨͦͦ͗͊͡͞ ͙ͤ͊͒͘ ͎ͣ͊͊ͼ͙ͤ͊ ͫ͊ ͼ͙ͪͤͣ ͔͔͙ͨͪ͒ͣͭͣ͊ 
460  ACCEL 30,30 
470  HOPEN 1 
480  GOTO 10 
490 ENDIF 
500 END
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 ˿ ͔͙͒͡ ͨͪͦͼ͔͒ͯͪ͊ ͙ͫ͊͒͟͡΄͔ͭͥ͊ ͯ ͎ͣ͊͊ͼ͙ͤ ͫ͊ ͼ͙ͪͤͣ ͔͔͙ͨͪ͒ͣͭͣ͊ 
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˽˾ˮ˶˻˥όнύΥ 
 
˻͍͔͒͊͊ͥ͞ ͔͙ͣͭ͊ͤ͡ͻ ͔͔ͨͪ͒ͣͭ͊Σ ͔͔ͨͪ͒ͣͭ͊ ͼ͔ͪͤ ͔͋ͦ͞Σ ͙ ͍͙ͫͻ ͙ͦͫͭ͊͡ͻΣ ͨͦͣͦΐͯ ͔ͪͦ͋ͦͭͫ͟ 
͔ͪͯ͟ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ͨͦ ͍͊ͪ͘΄͔ͤͦͣ ͨͪͦͼ͔ͫͯ ͙͍͔ͨͪͦͦ͒ͥ͘ ͔ͨͦͭͪ͋ͤͦ ͔͞ ͙͙ͫͦͪͭͪ͊ͭ ͔ͪ͊͒ͤ ͔ͦͣ͊͒͟Σ ͤ͊ ͍ͭ͊͊͟ ͤ͊;͙ͤ ͒͊ ͔ͫ 
͍͙ͫ ͔͔͙ͨͪ͒ͣͭ ͼ͔ͪͤ ͔͋ͦ͞ ͙ͫ͊͒͟͡΄͔ͭ ͯ ͔͒͊ͤ͞Σ ͔͙ͣͭ͊ͤ͡ ͔͔͙ͨͪ͒ͣͭ ͯ ͎͙͒ͪͯΣ ͊ ͍͙ͫ ͙ͦͫͭ͊͡ ͔͔͙ͨͪ͒ͣͭ ͯ ͔ͭͪΐ͙ ͙ͨͪͻ͍͙͊ͭͤ 
͎ͣ͊͊ͼ͙ͤΦ ˭͊ ͙͔ͫͦͪͭͪ͊ͥ ͔͔ͨͪ͒ͣͭ͊ ͙͙ͦͪͫͭ͟ ͔ͫ ͪͦ͋ͦͭͫ͊͟ ͪͯ͊͟ ͫ͊ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ͣ ͍ͯͨͪ͊͊͢;͙ͣ͟ ͔ͦͤͭͪͦͪͦͣ͟͡Σ ͙ 
͙͙ͨͪ͊͒ͤͣ͟͡ ͔͙ͫͤͦͪͫͣ͘͟ ͙͔ͫͫͭͣͦͣΦ ˮͣ͊ͯ͞ΐ͙ ͯ ͍͙͒ͯ ͒͊ C9{¢h ͪͦ͋ͦͭͫ͊͟ ͙ͫͭ͊ͤͼ͊ ͔ͤ ͙ͫ͊͒ͪ͗ ͔͔ͫͤͦͪ͘ ͙͔ͨͪ͊͒ͤ͟͡ ͊͘ 
͔͔͒ͭ͟ͼ͙ͯ͞ ͔͙ͣͭ͊ͤ͡ͻ ͔͔ͨͪ͒ͣͭ͊Σ ͙͙ͦͪͫͤ͟ͼ͙ ͙ͫ͊ͣ ͎ͣͦͯ ͙͙ͨͪ͒ͦ͒͊ͭ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ ͙͙͍͙ͤ͒ͯͭͤ͟ ͔ͫͤͦͪ͘ ͙ͦ͟͞ ͙͋ 
͙ͨͦͫͯ͗ͦ͡ ͍ͦͦ͞ ͍͙ͫͪͫΦ 
  
˽͙ͪ͊͘͟ ͙͎ͣͦͤͭͪ͊ͤͦ ͙͙͍͎ͤ͒ͯͭͤͦ͟ ͔ͫͤͦͪ͊͘Υ 
 

 
 
˽͍͔͙͍͔ͦ͊ͥ͘ ͙͙͍͎ͤ͒ͯͭͤͦ͟ ͔ͫͤͦͪ͊͘ όͼ͍͔͙ͪͤ ͊͋͟͡ύ17 : 
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 ˹ ͊ ͯ͊ͤͦ͘͡ ς ͙ ͊ͤͦͣ͘͘͡ ͔͙ͭͪͣͤ͊ͯ͡ ͔ͦͤͭͪͦͪ͊͟͡ ͪͦ͋ͦͭ͊ ͙ͯ͊͘͡ ͫͯ ͙͔͍͙ͣͤͦ͊ͤ ͔ͪ͒ͦͣ ͦ͒ Lл ͒ͦ LтΦ ˻͙͙͋ͪ͊ͭͭ ͨ͊͗ͥͯ ͒͊ ͫͯ ͤ͊ 
͔ͦͤͭͪͦͪͯ͟͡ ͙ͭͨ͊ /wм ͙ͦ͟͞ ͔͞ ͙ͦͪ͟΄ΐ͔ͤ ͯ ͙͙ͪ͊͒͘ ͍͙ͦͻ ͊͒͊ͭ͊͊͘͟ ͙ͯ͊͘͡ ͦ͒ ͎ͤͯͭͦ͡ ͒ ͦ ͔͎ͫ͒ͣͦ ͍͊ͨͪ͊ͦ͘ ͍͔ΐ ͙͔͙ͫͫͭͣͫ͟ ͔͔͍͙͙ͪͪͫ͊ͤ͘ 
͊͘ ͎͔͒ͪͯ ͺͯͤ͟ͼ͙͔͞ ͪͦ͋ͦͭ͊Σ ͨ͊ ͔ͫ ͎͋ͦ͘ ͎ͭͦ͊ ͙͍͔ͨͦ͊ͥ͘ ͤ͊ ͺͯͤ͟ͼ͙͔͞ ͔͎ͫͤͦͪͫͦ͘͟ ͙͔ͫͫͭͣ͊ ͪͦ͋ͦͭ͊ ͔ͤ ͍͔ͦͫͭ͊ͪͯ͞ ͔ͪͺ͔͔ͪͤͼ͙͔ͪ͊ͥͣ ͤ͊ 
͍͔ͦ ͔ͯ͊͘͡Σ ͍͔ΐ ͔͞ ͍͊ͨͪ͊ͦ͘ ͔ͪ; ͦ ͙ͯ͊ͣ͊͘͡ ͦ͒ у-͎ͦ ͒ͦ мр-͎ͭͦ όaψLbόуΣфΣмлύ ͔ͦͣ͊ͤ͒͟ ͯ ͍ͦͦͣ ͎ͨͪͦͪ͊ͣͯύΦ   
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͍̂ͨͪ͊͊͢;͙͟ ͎ͨͪͦͪ͊ͣ ͫ͊ ͔͙ͦͣͤͭ͊ͪͣ͊͟Υ 
10 OVRD 50 
20 MOV P1 
30 WAIT M_IN(8) = 1  κ;͔͔͊ͥ͟ ͒͊ ͙ͦͨͭ;͙͟ ͔ͫͤͦͪ͘ ͔͔͔͒ͭͭͯ͟͞ ͙͍ͨͪͫͯͫͭͦ ͔͔ͨͪ͒ͣͭ͊ ͯ ͎ͣ͊͊ͼ͙ͤͯ 
40 HOPEN 1 
50 OVRD 10  
60 MVS P2 
70 HCLOSE 1 
80 OVRD 50 
90 MVS P1 
100 MOV P3  
110 OVRD 10 
120 MVS P4  κ͔͔͒ͭ͟ͼ͙͊͞ ͼ͙ͪͤͻ ͔͔ͨͪ͒ͣͭ͊ ͨͦͣͦΐͯ ͙ͦͨͭ;͎ͦ͟ ͔ͫͤͦͪ͊͘ 
130 DLY 2  κ͙͙ͨͪͦͣ͟͡ ͍͔ͫ͊͟ ͔͔͒ͭ͟ͼ͙͔͞ ͔͔ͨͪ͒ͣͭ͊ ͔ͨͪͨͦͪͯ͊͟ ͔͞ ͍͙͙ͨͦͫͭ͊ͭ ;͔͔͊ͥ͟ 
140 IF M_IN(10) = 1 THEN GOTO 150 ELSE GOTO 210 κ͙ͯͦͦ͟͟͡ ͔͞ ͔͔ͨͪ͒ͣͭ ͔͔͍͒ͭͭͦ͊ͤ͟Σ ͔͙ͨͪ͊͘͡ ͔ͫ ͯ ͔͒ͦ ͎ͨͪͦͪ͊ͣ͊ 
͊͘ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͨͦ ͔͙ͣ͊ͭͪ͊ͯ͞͡Τ ͯ ͫͯͨͪͦͭͤͦͣΣͤ͊͘;͙ ͒͊ ͔͞ ͔͔ͨͪ͒ͣͭ ͼ͔ͪͤ ͔͋ͦ͞ 
 
150 OVRD 50 
160 MOV P5 κ͙ͨͪ͊͘͡ ͙͙͍ͤ͒ͯͭͤͦͣ͟ ͔ͫͤͦͪͯ͘ 
170 OVRD 10  
180 MVS P6 
190 DLY 0 
200 GOTO 320 
 
210 OVRD 50 
220 MVS P3 
230 MOV P7 κ͙ͫ͊͒͟͡΄͔͔ͭͥ ͼ͙ͪͤͻ ͔͔ͨͪ͒ͣͭ͊ 
240 OVRD 10 
250 MVS P8 
260 HOPEN 1 
270 MVS P7 
280 GOTO 10 
290 HCLOSE 1 
300 ENDIF 
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320 IF M_IN(11) = 1 THEN GOTO 330 ELSE GOTO 440 κ͙ͯͦͦ͟͟͡ ͔͞ ͔͔ͨͪ͒ͣͭ ͔͔͍͒ͭͭͦ͊ͤ͟ ͔͙ͨͪ͊͘͡ ͔ͫ ͤ͊ ͔͒ͦ ͊͘ 
͙͔ͫͦͪͭͪ͊ͥ ͔͙ͣͭ͊ͤ͡ͻ ͔͔ͨͪ͒ͣͭ͊Σ ͯ ͫͯͨͪͦͭͤͦͣΣ ͔͙ͨͪ͊͘͡ ͔ͫ ͤ͊ ͔͒ͦ ͊͘ ͙͔ͫͦͪͭͪ͊ͥ ͔͔͙ͤͣͭ͊ͤ͡ͻ ͔͔ͨͪ͒ͣͭ͊ 
 
330   MVS P5  
340   OVRD 50  
350   MOV P11  κ͙ͫ͊͒͟͡΄͔͔ͭͥ ͔͙ͣͭ͊ͤ͡ͻ ͔͔ͨͪ͒ͣͭ͊ 
360   OVRD 10  
370   MVS P12 
380   HOPEN 1 
390   OVRD 50  
400   MOV P11 
410   HCLOSE 1 
420   GOTO 10 
430 ENDIF 
440   MVS P5  
450   OVRD 50  
460   MOV P9 κ͙ͫ͊͒͟͡΄͔͔ͭͥ ͔͔͙ͤͣͭ͊ͤ͡ͻ ͔͔ͨͪ͒ͣͭ͊ 
470   OVRD 10 
480   MVS P10 
490   HOPEN 1 
495   MVS P9 
500   GOTO 10 
510   HCLOSE 1 
520 ENDIF 
530 ENDIF 
540 END 
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́˸ ς s т 
 

˽˻˿́sʕ ˷ˢ˺˩ ˽ˢ˾ˢ˸˩́ˢ˾ˢ ̂˽˾ˢˤ˷ˢ̉˴˻˥ ˿ˮ˿́˩˸ˢ ˹̂˸˩˾ˮ̉˴ˮ 
̂˽˾ˢˤ˷ˢ˹ˮ̆ ˸ˢ̊ˮ˹ˢ 
 
 
̂ ͼ͙ͯ͢ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͔͞ ͙͍͎ͨͪͦͦ͒ͤͦ͘ ͨͪͦͼ͔ͫ͊Σ ͦ͒ͯ͡;͔ͤͦ ͔͞ ͒͊ ͔ͫ ͙͍ͪ͘΄͙ ͍͔͙ͦͤͪ͊͘͟͞ ͔ͦ͒ͪΏ͔͎ͤͦ ͋ͪͦ͊͞ 
͍͔ͦͤͤ͟ͼ͙͙ͦͤ͊ͤ͡ͻ ͙͊͊ͭͤ͡ͻ ͣ͊΄͙ͤ͊ ͯ ͔͒ͤͦͣ͞ ͙͍ͨͪͦͦ͒ͤͦͣ͘ ͎ͨͦͦͤͯΣ ͙ ͙ͥͻ͍ͦ͊ ͔ͨͪͪ͊͒͊ ͯ /b/ ͣ͊΄͙͔ͤΦ ˭͊ ͍ͦ͊͞ 
͊͒͊ͭ͊͘͟ ͍͔ͦ͋͊ͤ͊͢ ͔͞ ͔͊ͣͤ͊͘ ͍͙ͫͻ ͙ͪ͊͒ͤͻ ͔͍͒ͦ͊͡ ͙ͫ͊ͣͻ ͣ͊΄͙ͤ͊Φ ˭͊ ͎ͨͦͦͤ ͣ͊΄͙ͤ͊ ͙ͦ͒͊͋ͪ͊ͤ ͫͯ ͦͪ͊͟;͙ͤ ͙ͣͦͭͦͪΦ 
͍͔̂ͨͪ͊͊ͥ͢ ͣ͊΄͙ͤ͊ ͍ͦ͋͊͊͢ΐ͔ ͔ͫ ͔ͨͪͦ͟ ͙͙͍͙͙ͤ͒͒ͯ͊ͤ͡ͻ t/ ͪ͊;ͯͤ͊ͪ͊ ͤ͊ ͙ͦͣ͊͟͞ ΐ͔ ͙͙͋ͭ ͙͙͙ͤͫͭ͊ͪ͊ͤ͡ ͔͙ͤ͟ ͦ͒ 
͙ͫͣͯ͊ͭͦͪ͊͡ ͍ͯͨͪ͊͊͢;͙͟ͻ ͔͙͙͒ͤ͞ͼ͊ όaŀŎƘоΣ [ƛƴǳȄ /b/Σ ¢ǳǊōƻ/b/Σ Y/ŀƳΣ ͙͙͡ ͙͋ͦ͡ ͙ͦ͟͞ ͎͙͒ͪͯ ͫͦͺ͍͔ͭͪ ͍͎ͦͦ ͙ͭͨ͊ύΦ 
ˤ͔͊͘ ͙͔ͣ͘Ώͯ ͪ͊;ͯͤ͊ͪ͊ ͙ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ ͍ͯͨͪ͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ ͍͔ͦͫͭ͊ͪͯ͞ ͔ͫ ͔ͨͯͭͣ нр-͙͎ͨͤͫͦ͟ ͔͎ͨ͊ͪ͊ͤͦ͡͡ ͨͦͪͭ͊ ͤ͊ 
ͪ͊;ͯͤ͊ͪͯΣ ͊ ͔͔͙ͭͪͦͤ͊͟͟͡ ͔͞ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐͦͣ ͍͔ͦͣ͘ ͍͔ͨͦ͊ͤ͊͘ ͫ͊ ͙ͣͦͭͦͪͣ͊ ͤ͊ ͣ͊΄͙͙ͤ ͙ ͙ͦͫͭ͊ͣ͡ ͙͍ͪ͘΄͙ͤͣ 
͔ͦͣͨͦͤͤͭ͊ͣ͊͟Φ ˹͊ͦͤ͟ ͍͔͎ͦͫͭ͊ͪͤͦ ͺ͙͙͘;͎ͦ͟ ͍͔͙͍ͨͦ͊ͥ͊͘ ͪ͊;ͯͤ͊ͪ͊Σ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ ͙ ͣ͊΄͙͔ͤΣ ͔ͨͦͭͪ͋ͤͦ 
͔͞ ͦͤ͟ͺ͙͎͙͙ͯͪͫ͊ͭ ͔͔ͨ͊ͪ͊ͣͭͪ ͙͔ͫͫͭͣ͊ ͯ ͍ͯͨͪ͊͊͢;ͦͣ͟ ͫͦͺ͍͔ͭͪͯΣ ͙ͦ͟͞ ΐ͔ ͙͙ͨͦͫͯ͗ͭ͡ ͊͘ ͍͙͍͔ͦͫͭ͊ͪ͊ͥ ͙ͦͣͯͤ͊͟͟ͼ͙͔͞ 
ͫ͊ ͍ͯͨͪ͊͊͢;ͦͣ͟ ͔͔͙ͭͪͦͤͦͣ͟͟͡Φ ˽͔͙͊ͪ͊ͣͭͪ ͔ͫ ͦͤ͟ͺ͙͎͙ͯͪ΄ͯ ͔ͨͪͣ͊ ͍͙ͯͨͯͭͫͭͣ͊ ͙͒͊ͭͣ ͯ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ 
͙͍ͨͪͦͦ͘Ώ͊;͊ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ ͣ͊΄͙͔ͤΦ ̂ ͭͦͣ ͙ͫͣͫͯ͡Σ ͊͒͊ͭ͊͘͟ ͔͔ͦͨͪ͊ͭͪ͊ /b/ ͣ͊΄͙ͤ͊ ͔͞ ͒͊Υ 
 
 

¶ ˽ͪͦͯ;͙ ͙ ͙͙͊ͤ͊ͪ͊͘͡ ͔ͭͻ͙ͤ;ͯ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͯ͞ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ 

¶ ˻͍͙ͫͭ͊ͪ ͺ͙͙͘;ͯ͟ ͍͔ͯ͘ ͪ͊;ͯͤ͊ͪ͊Σ ͔͔͙͔ͭͪͦͤ͟͟͡ ͙ ͣͦͭͦͪ͊ ͤ͊ ͣ͊΄͙͙ͤ 

¶ ˽͍͙ͦͫͭ͊ ͔͔ͨ͊ͪ͊ͣͭͪ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ ͯ ͫͦͺ͍͔ͭͪͯ ͔ͨͪͣ͊ ͔ͭͻ͙ͤ;ͦ͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ ͙͍ͨͪͦͦ͘Ώ͊;͊ 

¶ ˮ͍ͪ͘΄͙ ͍͔ͨͪͦͪͯ ͺͯͤ͟ͼ͙͙ͦͤ͊ͤͦͫͭ͡ ͣ͊΄͙͔ͤ ͙ ͍͙ͫͻ ͔͙ͥͤͻ ͙͍͙ͪ͊ͫͨͦͦ͗͡ͻ ͔ͦͣͨͦͤͤ͊ͭ͊͟ 
 
 
 
˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ 20 ͣ ͙ͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ ͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ 
͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ 
͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˭͊͒͊ͭ͊͟ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘ ͒͊ ͫͯ ͍͔ͫ ͔͔ͦͣͨͦͤͤͭ͟ 
ͻ͍͔͙͊ͪ͒ͪͫ͟ ͙͍͔ͫͨͪ͊ͤΣ ͙ ͍͙͊͋ͦ͟͡ ͊͘ ͍͔ͯ͘ ͔ͦͣͨͦͤͤ͊ͭ͊͟ ͙͍͙ͪ͊ͫͨͦͦ͗͡Φ ͍̂ͨͪ͊͊͢;͙͟ ͫͦͺ͍͔ͭͪ ͔͞ ͙͙ͤͫͭ͊ͪ͊ͤ͡ ͤ͊ 
ͣ͊΄͙͙ͤΣ ͙ ͯ ͔ͤͦͤ͟ͺ͙͎͙ͯͪͫ͊ͤͦͣ ͫͭ͊ͥͯΦ ˽͔ͪͭͻͦ͒ͤͦ ͔͔͙͙ͦ͋͋͒ͭ͘ ͔ͭͻ͙ͤ;ͯ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͯ͞ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ 
΄͔ͦͫ͟͟͡ ͣ͊΄͙͔ͤ ͤ͊ ͍ͦͫͤͦͯ ͔ͦ͟͞ ΐ͔ ͔ͫ ͙͍ͪ͘΄͙͙ͭ ͙ͪ͊͒ͤ ͊͒͊ͭ͊͘͟Φ ˭͊͒͊ͭ͊͟ ͺ͙͙ͦͯͫͪ͊ͭ͟ ͤ͊ ͍͔ͨͦͫͭ͊͊ͥ͢ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ 
ͤ͊ ͍ͯͨͪ͊͊͢;ͦͣ͟ ͫͦͺ͍͔ͭͪͯΣ ͙ ͤ͊ ͺ͙͙͘;ͦ͟͞ ͍͔͙ͨͪͦͪ ͺͯͤ͟ͼ͙͙ͦͤ͊ͤͦͫͭ͡ ͣ͊΄͙͔ͤ ͙ ͍͙ͫͻ ͔͙ͥͤͻ ͙͍͙ͪ͊ͫͨͦͦ͗͡ͻ 
͔ͦͣͨͦͤͤ͊ͭ͊͟ ͯ ͍͙͙͊ͫͤͦͫͭ͘ ͦ͒ ͍͔͙ͨͦͫͭ͊ͤ͢ͻ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊Φ ˴͙ͪ͊ͥ͞ ͼ͙͢ ͊͒͊ͭ͊͘͟ ͔͞ ͨͦͭͨͯͤͦ ͦͤ͟ͺ͙͎͙ͯͪͫ͊ͤ͊ ͙ 
ͺͯͤ͟ͼ͙ͦͤ͊ͤ͊͡ ͣ͊΄͙ͤ͊ ͦ͊͟͞ ͔ͫ ͔ͣͦ͗ ͯͯ͟͢;͙͙ͭ ͯ ͙͍͙ͨͪͦͦ͒ͤ͘ ͨͪͦͼ͔ͫΦ 
 
˽͙͔ͪͣͪ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ͙ͤ͊͊͘͡ ͔ͫ ͯ ͙͙ͨͪͦͣ͊͘͡Φ ͔̊ͦ͟͡ ͎ͣͦͯ ͙ͪ͊͒ͤ ͊͒͊ͭ͊͘͟ ͙͎͙͙ͨͪ͊ͦ͒ͭ͡ ͔͙ͦͨͪͣ 
ͦͯ͟͞ ͔ͨͦͫ͒ͯͯ͞ ͙ ͙͙͍͙͙ͤ͒͒ͯ͊ͤͣ͡ ͔͙͙͊ͪ͊ͭͪͫͭ͊ͣ͊͟͟͟ ΄͙ͦͫ͟͟͡ͻ ͣ͊΄͙ͤ͊Φ  
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͦ ͍͎ͦ ͙ͨͪͪͯ;͙ͤ͊͟Φ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όмύΥ 
 
˽͍͔ͦͫͭ͊͊ͥ͢ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͔ͣͻ͎͊ͭͪͦͤͫͦ͟ ͙͔ͫͫͭͣ͊ ͔͙ͤͯͣͪ;͙͟ ͍͎ͯͨͪ͊ͤͦ͢ ͎ͫͭͪͯ͊ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ͙͍ͪ͘΄͙͙ͭ ͫͦͺ͍͔ͭͪͫͦ͟ ͦͤ͟ͺ͙͎͙͔ͯͪͫ͊ͥ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ ͔ͨͪͣ͊ 
͔ͫͨͼ͙ͺ͙͊͟ͼ͙͊ͣ͊͞ ͍͔͔͙ͤ͊͒ͤͣ ͯ ͔͔ͫ͒͡ΐͦ͞ ͔͙ͭ͊͋͡ Φ18 
 
˾ˢ˿˽˻˾˩˨ ̂˶ˢ˭˹˻ ˮ˭˶ˢ˭˹ˮ̆ ˽ˮ˹˻ˤˢΥ 
 

˻͙ͨͫ ς ͅ ͯͤ͟ͼ͙͊͞ 
ˣͪͦ͞ ͙ͨͤ͊ ͫ͊ ͔ͫͭͪ͊ͤ 

PC-͊ ό͔ͦͤͭͦͪ͟͟ 5.нрύ 
͙́ͨ ͙͙͔ͤ͡͞ ͫ͊ 
͔ͫͭͪ͊ͤ t/-  ͊

˹ˢ˽˻˸˩˹ˢ 

· ͦͫ͊ {¢9t 2 ˮ͊͘͘͡ ˻͙͙͋ͪ͊ͭͭ ͨ͊͗ͥͯ ͒͊ ͙͡ 
͔ͫ ͙͎͙ͫͤ͊͡ ͊͘ ͦͪ͊͟͟ 
(STEP) ͙ ͙͡ ͔ͫͣͪ όDIR) 
͙͍͙͊ͭͪ͊ͯ͟͞ ͤ͊ ͯ͊ͤͦ͘͘͡͞ 
͙͙͡ ͙ͫ͊ͤͦ͘͡͞ ͙͍͙ͼ͙ 
͍ͯͨͪ͊͊͢;͎ͦ͟ ͙ͣͨͯͫ͊͡ 

· ͦͫ͊ 5Lw 3 ˮ͊͘͘͡ 

½ ͦͫ͊ {¢9t 6 ˮ͊͘͘͡ 

½ ͦͫ͊ 5Lw 7 ˮ͊͘͘͡ 

˿ ͦͫ͊ {¢9t 8 ˮ͊͘͘͡ ˽͎ͦͦ͒ͤͦ ͊͘ ͎͍͔ͫͭͪͯͦ ͫ͊ 
ͪͦͭ͊ͼ͙ͦͤͦͣ 
͍ͯͨͪ͊͊͢;ͦͣ͟ ͦͫͦͣ ˿ ͦͫ͊ 5Lw 9 ˮ͊͘͘͡ 

ENA (enable) 17 ˮ͊͘͘͡ ˮ͊͘͘͡ ͊͟ ͔͔͙ͭͪͦͤ͟͡ͼ͙ 

˿͙͎͙ͯͪͤͦͫͤ ͙͎ͫͤ͊͡ 
(charge pump) 

14 ˮ͊͘͘͡ 
˻ͨͼ͙ͦͤͦ ͔ͣͦ͗ ͙͙͋ͭ 
ͯͯ͟͢;͔ͤ ͙͙͡ ͙ͫͯ͟͢;͔ͤ 

Spindle - ˾ ͔͔͡ м 1 ˮ͊͘͘͡ 
˻ͨͼ͙ͦͤͦ ͎͙͊ͤ͊ͦͤ͡ 
͙͊͘͘͡ ͦ͒ л-р± ͙͙͡ л-
10V 

Coolant - ˾ ͔͔͡ н 16 ˮ͊͘͘͡ ˿͔͍ͪ͒ͫͭͦ ͊͘ ͻ͊͡Ώ͔͔ͥ 

˴͙ͪ͊ͥ͞ ͔͙ͨͪ͒͊͟; м 
(SW1) 

10 ̂͊͘͡ 
˹͊ ͍ͫ͊ͯ͟ ͔͊ͫ͋ͤͯ͘ ͦͫͯ 
͎ͣͦͯ ͔ͫ ͔ͨ͊ͪ͊ͤͦ͡͡ 
͍͔͙͊ͭ͘ ͨͦ ͍͒͊ 
͎͙ͪ͊ͤ;ͤ͊ ͔͙ͨͪ͒͊͟;͊ ͊͘ 
max ͙  min ͎ ͙ͪ͊ͤ;͙ͤ 
ͨͦͦ͗͊͡͞ 

˴͙ͪ͊ͥ͞ ͔͙ͨͪ͒͊͟; н 
(SW2) 

11 ̂͊͘͡ 

˴͙ͪ͊ͥ͞ ͔͙ͨͪ͒͊͟; о 
(SW3) 

12 ̂͊͘͡ 

˴͙ͪ͊ͥ͞ ͔͙ͨͪ͒͊͟; п 
(SW4) 

13 ̂͊͘͡ 

E-Stop - ͟ ͙ͪ͊ͥ͞ 
͔͙ͨͪ͒͊͟; р ό{²рύ 

15 ̂͊͘͡  

 
 

 
˹͔͊ͨͦͣͤ͊Υ ͯ ͍ͦͦͣ ͊͒͊ͭͯ͘͟ ͙͔ͤ͞ ͔ͨͦͭͪ͋ͤͦ ͙͍ͪ͘΄͙͙ͭ ͔ͨͦ͒΄͍͔͊͊ͥ ͙ͪ͊͒ͤͻ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͣͦͭͦͪ͊ ͣ͊΄͙͔ͤΣ ͔ͪ͞ ͔ͫ ͭͦ 
͙ͪ͊͒ ͯ ͔ͨͦͫ͋ͤͦͣ ͊͒͊ͭͯ͘͟Φ ˻͙͋ͪͦͣ͘ ͒͊ ͔͞ ͊͘ ͍͔ͨͪͦͪͯ ͺͯͤ͟ͼ͙͙ͦͤ͊ͤͦͫͭ͡ ͣ͊΄͙͔ͤ ͔ͨͦͭͪ͋ͤͦ ͙͙ͣ͊ͭ ͙͙͔͊͋ͪͫ͊ͤ͟͡ 
͔ͣͦͭͦͪΣ ͯ;͔͙ͤ͟ ͔ͣͦ͗ ͔͔ͨ͊ͪ͊ͣͭͪ ͙͊͋ͪ͊͟͡ͼ͙͔͞ ͔͙ͯͤͭ ͤ͊ ͍ͦͫͤͦͯ ͔ͨͪͭͻ͎ͦ͒ͤͦ ͪ͊͒͊ ͤ͊ ͍͔͗͋͊ͣ͊Σ ͔͋͘ ͙ͨͪ͊ͭ͟;͔ͤ 
͍͔͔ͨͪͦͪ ͤ͊ ͫ͊ͣͦͣ ͙͙ͫͨͭͯΦ

                                                 
18 ʕ ͔͙ͪ͒ͤͦͫͭ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͯ ͔͙ͭ͊͋͡  ͙͎͙͙ͨͪ͊ͦ͒ͭ͡ ͙͙͍͙͙ͤ͒͒ͯ͊ͤͣ͡ ͔͙͙͊ͪ͊ͭͪͫͭ͊ͣ͊͟͟͟ ΄͔ͦͫ͟͟͡ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όнύΥ 
 
˽͍͔ͦͫͭ͊͊ͥ͢ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͔ͣͻ͎͊ͭͪͦͤͫͦ͟ ͙͔ͫͫͭͣ͊ ͔͙ͤͯͣͪ;͙͟ ͍͔ͯͨͪ͊ͤ͢ ͎͙ͦ͒͊͡͡ͼ͔ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ ͙͍ͪ͘΄͙͙ͭ ͫͦͺ͍͔ͭͪͫͦ͟ ͦͤ͟ͺ͙͎͙͔ͯͪͫ͊ͥ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ ͔ͨͪͣ͊ 
͔ͫͨͼ͙ͺ͙͊͟ͼ͙͊ͣ͊͞ ͍͔͔͙ͤ͊͒ͤͣ ͯ ͔͔ͫ͒͡ΐͦ͞ ͔͙ͭ͊͋͡19 . 
 
˾ˢ˿˽˻˾˩˨ ̂˶ˢ˭˹˻ ˮ˭˶ˢ˭˹ˮ̆ ˽ˮ˹˻ˤˢΥ 
 

˻͙ͨͫ ς ͅ ͯͤ͟ͼ͙͊͞ 
ˣͪͦ͞ ͙ͨͤ͊ ͫ͊ ͔ͫͭͪ͊ͤ 

PC-͊ ό͔ͦͤͭͦͪ͟͟ 5.нрύ 
͙́ͨ ͙͙͔ͤ͡͞ ͫ͊ 
͔ͫͭͪ͊ͤ t/-  ͊

˹ˢ˽˻˸˩˹ˢ 

· ͦͫ͊ {¢9t 2 ˮ͊͘͘͡ 
˻͙͙͋ͪ͊ͭͭ ͨ͊͗ͥͯ ͒͊ ͙͡ 
͔ͫ ͙͎͙ͫͤ͊͡ ͊͘ ͦͪ͊͟͟ 
(STEP) ͙ ͙͡ ͔ͫͣͪ όDIR) 
͙͍͙͊ͭͪ͊ͯ͟͞ ͤ͊ ͯ͊ͤͦ͘͘͡͞ 
͙͙͡ ͙ͫ͊ͤͦ͘͡͞ ͙͍͙ͼ͙ 
͍ͯͨͪ͊͊͢;͎ͦ͟ ͙ͣͨͯͫ͊͡ 

· ͦͫ͊ 5Lw 3 ˮ͊͘͘͡ 

¸ ͦͫ͊ {¢9t 4 ˮ͊͘͘͡ 

¸ ͦͫ͊ 5Lw 5 ˮ͊͘͘͡ 

½ ͦͫ͊ {¢9t 6 ˮ͊͘͘͡ 

½ ͦͫ͊ 5Lw 7 ˮ͊͘͘͡ 

! ͦͫ͊ {¢9t 8 ˮ͊͘͘͡ ˽͎ͦͦ͒ͤͦ ͊͘ ͎͙ͦ͒͊͡͡ͼ͔ 
ͫ͊ ͪͦͭ͊ͼ͙ͦͤͦͣ 
͍ͯͨͪ͊͊͢;ͦͣ͟ ͦͫͦͣ ! ͦͫ͊ 5Lw 9 ˮ͊͘͘͡ 

ENA (enable) 17 ˮ͊͘͘͡ ˮ͊͘͘͡ ͊͟ ͔͔͙ͭͪͦͤ͟͡ͼ͙ 

˿͙͎͙ͯͪͤͦͫͤ ͙͎ͫͤ͊͡ 
(charge pump) 

14 ˮ͊͘͘͡ 
˻ͨͼ͙ͦͤͦ ͔ͣͦ͗ ͙͙͋ͭ 
ͯͯ͟͢;͔ͤ ͙͙͡ ͙ͫͯ͟͢;͔ͤ 

Spindle - ˾ ͔͔͡ м 1 ˮ͊͘͘͡ 
˻ͨͼ͙ͦͤͦ ͎͙͊ͤ͊ͦͤ͡ 
͙͊͘͘͡ ͦ͒ л-р± ͙͙͡ л-
10V 

Coolant - ˾ ͔͔͡ н 16 ˮ͊͘͘͡ ˿͔͍ͪ͒ͫͭͦ ͊͘ ͻ͊͡Ώ͔͔ͥ 

˴͙ͪ͊ͥ͞ ͔͙ͨͪ͒͊͟; 1 
(SW1) 

10 ̂͊͘͡ 
˹͊ ͍ͫ͊ͯ͟ ͔͊ͫ͋ͤͯ͘ ͦͫͯ 
͎ͣͦͯ ͔ͫ ͔ͨ͊ͪ͊ͤͦ͡͡ 
͍͔͙͊ͭ͘ ͨͦ ͍͒͊ 
͎͙ͪ͊ͤ;ͤ͊ ͔͙ͨͪ͒͊͟;͊ ͊͘ 
max ͙  min ͎ ͙ͪ͊ͤ;͙ͤ 
ͨͦͦ͗͊͡͞ 

˴͙ͪ͊ͥ͞ ͔͙ͨͪ͒͊͟; н 
(SW2) 

11 ̂͊͘͡ 

˴͙ͪ͊ͥ͞ ͔͙ͨͪ͒͊͟; о 
(SW3) 

12 ̂͊͘͡ 

˴͙ͪ͊ͥ͞ ͔͙ͨͪ͒͊͟; п 
(SW4) 

13 ̂͊͘͡ 

E-Stop - ͟ ͙ͪ͊ͥ͞ 
͔͙ͨͪ͒͊͟; р ό{²рύ 

15 ̂͊͘͡  

 
 
˹͔͊ͨͦͣͤ͊Υ ͯ ͍ͦͦͣ ͊͒͊ͭͯ͘͟ ͙͔ͤ͞ ͔ͨͦͭͪ͋ͤͦ ͙͍ͪ͘΄͙͙ͭ ͔ͨͦ͒΄͍͔͊͊ͥ ͙ͪ͊͒ͤͻ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͣͦͭͦͪ͊ ͣ͊΄͙͔ͤΣ ͔ͪ͞ ͔ͫ ͭͦ 
͙ͪ͊͒ ͯ ͔ͨͦͫ͋ͤͦͣ ͊͒͊ͭͯ͘͟Φ ˻͙͋ͪͦͣ͘ ͒͊ ͔͞ ͊͘ ͍͔ͨͪͦͪͯ ͺͯͤ͟ͼ͙͙ͦͤ͊ͤͦͫͭ͡ ͣ͊΄͙͔ͤ ͔ͨͦͭͪ͋ͤͦ ͙͙ͣ͊ͭ ͙͙͔͊͋ͪͫ͊ͤ͟͡ 
͔ͣͦͭͦͪΣ ͯ;͔͙ͤ͟ ͔ͣͦ͗ ͔͔ͨ͊ͪ͊ͣͭͪ ͙͊͋ͪ͊͟͡ͼ͙͔͞ ͔͙ͯͤͭ ͤ͊ ͍ͦͫͤͦͯ ͔ͨͪͭͻ͎ͦ͒ͤͦ ͪ͊͒͊ ͤ͊ ͍͔͗͋͊ͣ͊Σ ͔͋͘ ͙ͨͪ͊ͭ͟;͔ͤ 
͍͔͔ͨͪͦͪ ͤ͊ ͫ͊ͣͦͣ ͙͙ͫͨͭͯΦ 
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 ˤ͔͙ͪ͒ͤͦͫͭ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͯ ͔͙ͭ͊͋͡  ͙͎͙͙ͨͪ͊ͦ͒ͭ͡ ͙͙͍͙͙ͤ͒͒ͯ͊ͤͣ͡ ͔͙͙͊ͪ͊ͭͪͫͭ͊ͣ͊͟͟͟ ΄͔ͦͫ͟͟͡ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

 ́ ˸ ς s у 
 

 
˴ˢ˶ˮˣ˾ˢ̇ˮ˳ˢ ˸˻́˻˾ˢ ˮ ˽˻˨˩̊ˢˤˢ˺˩ ˥˶ˢˤ˹˻˥ ˮ ˽˻˸˻̔˹ˮ̆ ˴˾˩́ˢ˺ˢ 
˹̂˸˩˾ˮ̉˴ˮ ̂˽˾ˢˤ˷ˢ˹ˮ̆ ˸ˢ̊ˮ˹ˢ 
 
 
ˮ͍ͫͨͪ͊ͤͦ ͔͔ͪͭ͊ͥ͟ ͔͙ͤͯͣͪ;͙͟ ͍͙ͯͨͪ͊͊ͤ͢ͻ ͣ͊΄͙ͤ͊ ͍͙ͦͫͤͦͤ ͔͞ ͔͍ͨͪ͒ͯͫͦ͡ ͭ͊;͙ͤͦͫͭ ͙͍͎ͨͪͦͦ͒ͤͦ͘ ͨͪͦͼ͔ͫ͊Φ 
˸͊΄͙ͤ͊ ͦ͊͟͞ ͔ͤ ͔͙ͨͪ͊͘͡ ͊͒͊ͭ͊͘ ͪ͊ͫͭͦ͊ͥ͊͞Σ ͦ͊͟͞ ͔ͫ ͔ͤ ͔ͪ͟ΐ͔ ͯ ͙͍ͫͨͪ͊ͤͦͣ ͔ͫͣͪͯΣ ͙ ͦͦ͟͞͞ ͔ͪ͊͒ͤ ͙͔͋ͪͤ͘ ͙ ͯ͋ͪ͊ͥ͊͘ 
͙ͤͫͯ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙Σ ͔ͤ ͔ͣͦ͗ ͙͙͙ͫͨͯͤͭ ͊͘ͻ͔͍͔ͭ ͙͍͔ͨͪͦͦ͒ͥ͘Φ ̂ ͭͦͣ ͙ͫͣͫͯ͡Σ ͊͒͊ͭ͊͘͟ ͔͔ͦͨͪ͊ͭͪ͊ /b/ ͣ͊΄͙ͤ͊ ͔͞ ͒͊Υ 
 

¶ ˽ͪͦͯ;͙ ͙ ͙͙͊ͤ͊ͪ͊͘͡ ͔ͭͻ͙ͤ;ͯ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͯ͞ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ 

¶ ˻͍͙ͫͭ͊ͪ ͺ͙͙͘;ͯ͟ ͍͔ͯ͘ ͪ͊;ͯͤ͊ͪ͊Σ ͔͔͙͔ͭͪͦͤ͟͟͡ ͙ ͣͦͭͦͪ͊ ͤ͊ ͣ͊΄͙͙ͤ 

¶ ˾ͯ;͙ͤͣ ͍ͤ͊ͦΏ͔͔ͥͣ ͨͦͣͦΐͯ ͔ͭ͊ͫͭ͊ͭͯͪ ͙͙͡ ͍ͯͨͪ͊͊͢;͎ͦ͟ ͔ͨ͊ͤ͊͡ ͍͔͙ͨͪͦͪ ͙͍ͫͨͪ͊ͤͦͫͭ ͔ͫͣͪ͊ ͔ͪͭ͊ͥ͊͟ ͦͫ͊ 
ͣ͊΄͙͔ͤ 

¶ ˮ͍ͪ͘΄͙ ͙͊͋ͪ͊͟͡ͼ͙ͯ͞ ͣͦͭͦͪ͊ ͨͦͣͦΐ͙ͤͻ ͔ͪͭ͊ͥ͊͟ ͣ͊΄͙͔ͤ ς ͯ ͍͙ͭͪ͒ ͒͊ ͣ͊΄͙ͤ͊ ͔͙ͨͪ͊͘͡ ͊͒͊ͭ͊͘ ͪ͊ͫͭͦ͊ͥ͊͞ 

¶ ˽͔͙ͦ͒ͫ ͔ͪ͊͒ͤ ͙͔͋ͪͤ͘ ͙ ͯ͋ͪ͊ͥ͊͘ ͣͦͭͦͪ͊ ͣ͊΄͙͔ͤ 

¶ ˮ͍ͪ͘΄͙ ͍͔ͨͪͦͪͯ ͺͯͤ͟ͼ͙͙ͦͤ͊ͤͦͫͭ͡ ͣͦͭͦͪ͊ ͤ͊ ͣ͊΄͙͙ͤ ͙ ͨͦ ͍͊ͪ͘΄͔ͤͦͣ ͊͒͊ͭͯ͘͟ ͙ͦ͒ͪ͊͒ α͔ͭͫͭ ͼ͙ͯͫ͟͡ά 
 
 
 
 
˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ нл ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ ͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ 
͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ 
͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˭͊͒͊ͭ͊͟ ͔͍ͨͦ͒ͪ͊ͯͣ͊͘ ͒͊ ͫͯ ͍͔ͫ ͔͔ͦͣͨͦͤͤͭ͟ 
ͻ͍͔͙͊ͪ͒ͪͫ͟ ͙͍͔ͫͨͪ͊ͤΣ ͙ ͍͙͊͋ͦ͟͡ ͊͘ ͍͔ͯ͘ ͔ͦͣͨͦͤͤ͊ͭ͊͟ ͙͍͙ͪ͊ͫͨͦͦ͗͡Φ ͍̂ͨͪ͊͊͢;͙͟ ͫͦͺ͍͔ͭͪ ͔͞ ͙͙ͤͫͭ͊ͪ͊ͤ͡ ͤ͊ 
ͣ͊΄͙͙ͤΣ ͙ ͯ ͦͤ͟ͺ͙͎͙ͯͪͫ͊ͤͦͣ ͫͭ͊ͥͯΦ ˽͔ͪͭͻͦ͒ͤͦ ͔͔͙͙ͦ͋͋͒ͭ͘ ͔ͭͻ͙ͤ;ͯ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͯ͞ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ 
΄͔ͦͫ͟͟͡ ͣ͊΄͙͔ͤ ͤ͊ ͍ͦͫͤͦͯ ͔ͦ͟͞ ΐ͔ ͔ͫ ͙͍ͪ͘΄͙͙ͭ ͙ͪ͊͒ͤ ͊͒͊ͭ͊͘͟Φ ˭͊͒͊ͭ͊͟ ͺ͙͙ͦͯͫͪ͊ͭ͟ ͤ͊ ͍͔ͨͦͫͭ͊͊ͥ͢ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ 
ͤ͊ ͍ͯͨͪ͊͊͢;ͦͣ͟ ͫͦͺ͍͔ͭͪͯΣ ͙ ͤ͊ ͺ͙͙͘;ͦ͟͞ ͍͔͙ͨͪͦͪ ͺͯͤ͟ͼ͙͙ͦͤ͊ͤͦͫͭ͡ ͣ͊΄͙͔ͤ ͙ ͍͙ͫͻ ͔͙ͥͤͻ ͙͍͙ͪ͊ͫͨͦͦ͗͡ͻ 
͔ͦͣͨͦͤͤ͊ͭ͊͟ ͯ ͍͙͙͊ͫͤͦͫͭ͘ ͦ͒ ͍͔͙ͨͦͫͭ͊ͤ͢ͻ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊Φ ˴͙ͪ͊ͥ͞ ͼ͙͢ ͊͒͊ͭ͊͘͟ ͔͞ ͨͦͭͨͯͤͦ ͦͤ͟ͺ͙͎͙ͯͪͫ͊ͤ͊ ͙ 
ͺͯ ͤ͟ͼ͙ͦͤ͊ͤ͊͡ ͣ͊΄͙ͤ͊ ͦ͊͟͞ ͔ͫ ͔ͣͦ͗ ͯͯ͟͢;͙͙ͭ ͯ ͙͍͙ͨͪͦͦ͒ͤ͘ ͨͪͦͼ͔ͫΦ 
 
͔̊ͦ͟͡ ͎ͣͦͯ ͙ͪ͊͒ͤ ͊͒͊ͭ͊͘͟ ͙͎͙͙ͨͪ͊ͦ͒ͭ͡ ͔͙ͦͨͪͣ ͦͯ͟͞ ͔ͨͦͫ͒ͯͯ͞ ͙ ͙͙͍͙͙ͤ͒͒ͯ͊ͤͣ͡ ͔͙͙͊ͪ͊ͭͪͫͭ͊ͣ͊͟͟͟ ΄͙ͦͫ͟͟͡ͻ 
ͣ͊΄͙ͤ͊Φ  
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͦ ͍͎ͦ ͙ͨͪͪͯ;͙ͤ͊͟Φ 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

 

 

˽˾ˮ˶˻˥όмύΥ 
 
˽͍͔ͦͫͭ͊͊ͥ͢ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͣͦͭͦͪ͊ ͔ͣͻ͎͊ͭͪͦͤͫͦ͟ ͙͔ͫͫͭͣ͊ ͔͙ͤͯͣͪ;͙͟ ͍͎ͯͨͪ͊ͤͦ͢ ͎ͫͭͪͯ͊ 
 
͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ  
 

¶ ˻͍͙͙ͫͭ͊ͪͭ ͺ͙͙͘;ͦ͟ ͍͔͙͍͔ͨͦ͊ͥ͘ ͣ͊΄͙͔ͤΣ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ ͙ ͪ͊;ͯͤ͊ͪ͊ 

¶ ˮ͘ ͎ͪ͊ͦ͊͘͡ ͔͔͙͋͋͒ͤͦͫͭ͘Σ ͦͤ͟ͺ͙͎͙͙ͯͪͫ͊ͭ ˩ͫͭͦͨ ͔ͭ͊ͫͭͪ ͯ ͍ͯͨͪ͊͊͢;ͦͣ͟ ͫͦͺ͍͔ͭͪͯ 

¶ ˽͔͙͙ͦ͒ͫͭ ͔ͫͣͪ ͔ͪͭ͊ͥ͊͟ ͦͫ͊ ͣ͊΄͙͔ͤ ͭ͊ͦ͟ ͒͊ ͎͍ͦ͒ͦ͊ͪ͊ ͪͯ;ͤͦͣ ͍ͤ͊ͦΏ͔ͥͯ ͔ͨͪͦ͟ ͔ͭ͊ͫͭ͊ͭͯͪ ͙͙͡ ͍ͯͨͪ͊͊͢;͎ͦ͟ 
͙͔͒ͫͨ͊͡͞ 

¶ ˽͔͙͙ͦ͒ͫͭ ͍ͨͪ͊͊ͼ ͙ͨͪ͊͊͘͡ ͊͊ͭ͊͡ ͙ ͤ͊;͙ͤ ͯͤͦͫ͊ ̆ ͙͔ͦͦͪ͒ͤ͊ͭ͟ 

¶ ˮ͍ͪ͘΄͙͙ͭ ͙͊͋ͪ͊͟͡ͼ͙ͯ͞ ͣͦͭͦͪ͊ ͨͦͣͦΐ͙ͤͻ ͔ͪͭ͊ͥ͊͟ ͣ͊΄͙͔ͤ ς ͨ ͔ͦ͒΄͍͔͊͊ͥ ͍ͪ΄͙͙ͭ ͍͔ͫ ͒ͦ͟ ͣ͊΄͙ͤ͊ ͔ͤ 
ͨͦ;͔ͤ ͒͊ ͔͙ͨͪ͊͘͡ ͙͍ͫͨͪ͊ͤ͊ ͊͒͊ͭ͊͘ ͪ͊ͫͭͦ͊ͥ͊͞ 

¶ ˽͔͙͙ͦ͒ͫͭ ͙͋ͪͤͯ͘ ͙ ͯ͋ͪ͊ͥ͊͘ ͣͦͭͦͪ͊ 

¶ ˽͍͙͙ͦͤͦͭ ͨͦͫͭͯͨ͊͟ ͊͘ ͍͔ͫ ͔ͦͫ ͣ͊΄͙͔ͤ 
 
˳͔͒͊ͤ ͦ͒ ͎ͣͦͯΐ͙ͻ ͤ͊;͙ͤ͊ ͔ͨͦ͒΄͍͊͊ͥ͊ ͣͦͭͦͪ͊ 20: 
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 ˮͯͫͭͪ͊͡ͼ͙͊͞ ͙͔ͨͪ͊ͯ͘͟͞ ͣͦͭͦͪ ͔ͨͦ͒΄͔ͤ ͒͊ ͙ͣ͊ ͙ͣ͊ͫͣ͊ͤͯ͟͡ ͙͋ͪͤͯ͘ ͎ͨͪ͊ͤͦ͘ ͻͦ͒͊ рлллƳƳκƳƛƴΣ ͔ͯ͋ͪ͊ͥ͘ ͦ͒ рллƳƳκǎŜŎκǎŜŎΣ 
͊ ͒͊ ͔͞ ͔ͨͦͭͪ͋ͤͦ ͒͊ ͍͙ͪ͊ͭͦ͡ ͦͪ͊͟;͎ͤͦ ͣͦͭͦͪ͊ ͤ͊;͙͙ͤ мсл ͎͙ͯ͊ͦͤͻ ͔ͨͦͣͪ͊͊͞ ͊ͦ͟͟ ͙͋ ͔ͫ ͙ͪ͊͒ͤ ͔͍͙͒ͦ͡ ͣ͊΄͙͔ͤ ͔͙͙ͨͦͣͪ͡ ͊͘ 
͔ͪ͊ͫͭͦ͊ͥ͞ ͦ͒ м ƳƳΦ ˽͔ͦ͒΄͍͔͊͊ͥ ͔͞ ͯͪ͊Ώ͔ͤͦ ͯ ͫͦͺ͍͔ͭͪͯ aŀŎƘоΦ 
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205 

 

˽˾ˮ˶˻˥όнύΥ 

˽͍͔ͦͫͭ͊͊ͥ͢ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͣͦͭͦͪ͊ ͔ͣͻ͎͊ͭͪͦͤͫͦ͟ ͙͔ͫͫͭͣ͊ ͔͙ͤͯͣͪ;͙͟ ͍͔ͯͨͪ͊ͤ͢ 
͎͙ͦ͒͊͡͡ͼ͔ 

͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟Υ  

¶ ˻͍͙͙ͫͭ͊ͪͭ ͺ͙͙͘;ͦ͟ ͍͔͙͍͔ͨͦ͊ͥ͘ ͣ͊΄͙͔ͤΣ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡ ͙ ͪ͊;ͯͤ͊ͪ͊ 

¶ ˮ͘ ͪ͊ ͎ͦ͊͘͡ ͔͔͙͋͋͒ͤͦͫͭ͘Σ ͦͤ͟ͺ͙͎͙͙ͯͪͫ͊ͭ ˩ͫͭͦͨ ͔ͭ͊ͫͭͪ ͯ ͍ͯͨͪ͊͊͢;ͦͣ͟ ͫͦͺ͍͔ͭͪͯ 

¶ ˽͔͙͙ͦ͒ͫͭ ͔ͫͣͪ ͔ͪͭ͊ͥ͊͟ ͦͫ͊ ͣ͊΄͙͔ͤ ͭ͊ͦ͟ ͒͊ ͎͍ͦ͒ͦ͊ͪ͊ ͪͯ;ͤͦͣ ͍ͤ͊ͦΏ͔ͥͯ ͔ͨͪͦ͟ ͔ͭ͊ͫͭ͊ͭͯͪ ͙͙͡ 
͍ͯͨͪ͊͊͢;͎ͦ͟ ͙͔͒ͫͨ͊͡͞ 

¶ ˮ͍ͪ͘΄͙͙ͭ ͙͊͋ͪ͊͟͡ͼ͙ͯ͞ ͣͦͭͦͪ͊ ͨͦͣͦΐ͙ͤͻ ͔ͪͭ͊ͥ͊͟ ͣ͊΄͙͔ͤ ς ͨ ͔ͦ͒΄͍͔͊͊ͥ ͍ͪ΄͙͙ͭ ͍͔ͫ ͒ͦ͟ 
ͣ͊΄͙ͤ͊ ͔ͤ ͨͦ;͔ͤ ͒͊ ͔͙ͨͪ͊͘͡ ͙͍ͫͨͪ͊ͤ͊ ͊͒͊ͭ͊͘ ͪ͊ͫͭͦ͊ͥ͊͞ 

¶ ˽͔͙͙ͦ͒ͫͭ ͙͋ͪͤͯ͘ ͙ ͯ͋ͪ͊ͥ͊͘ ͣͦͭͦͪ͊ 

¶ ˽͍͙͙ͦͤͦͭ ͨͦͫͭͯͨ͊͟ ͊͘ ͍͔ͫ ͔ͦͫ ͣ͊΄͙͔ͤ 
 

˳͔͒ͤͦ ͦ͒ ͎ͣͦͯΐ͙ͻ ͔ͪ΄͔ͥ͊ ͔ͨͦ͒΄͍͊͊ͥ͊ ͔ͨ͊ͪ͊ͣͭ͊ͪ͊ ͍ͯͨͪ͊͊͢;͙͟ͻ ͦͫ͊21 : 
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 ˿ ͊ ͙͔ͫ͟͡ ͔ͫ ͍͙͙͒ ͒͊ ͔͞ ͔ͨͦ͢ άŘƛǊ ƭƻǿ ŀŎǘƛǾŜέ ͔ͯͨ͊ͤͦ͢ ͊͘ ͔͔ͤ͟ ͔ͦͫΣ ͊ ͊͘ ͔͔ͤ͟ ͙͔ͤ͞Φ ˹͔ ͙ͨͦͫͭͦ͞ ͙͍͔ͯͤͪ͊ͤͦ͘͡ 
͍͙ͨͪ͊ͦ͡ ͔ͦ͟͞ ΐ͔ ͔ͪΐ͙ ͊͒͊͟ ͔ͭͪ͋͊ ͍ͦͦ ͔ͨͦ͢ ͙͙ͯͨ͊ͭ͡Σ ͙ͦ͋ͪͦͣ͘ ͒͊ ͍ͦͦ ͔ͨͦ͒΄͍͔͊͊ͥ ͍͙͙͊ͫ͘ ͦ͒ ͙͙͍͙͔ͤ͒͒ͯ͊ͤ͡ 
ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͔͞ ͔͔ͦͤͪͭͤ͟͟ ͍ͯͨͪ͊͊͢;͔͟ ͔͔͙͔ͭͪͦͤ͟͟͡Φ ˳͔͙͙͒ͤ ͙͍ͫͨͪ͊͊ͤ ͤ͊;͙ͤ ͔͔ͫͭ͞ ͪͯ;ͤͦ ͍ͤ͊ͦΏ͔͔ͥ ͔ͦͫ ͯ ͔͒ͤͦͣ͞ 
͔ͫͣͪͯΣ ͍͔ͨͪͦͪ͊ ͒͊ ͍ͯͨͪ͊͊͢;͊͟ ͔͙͙͒ͤ͞ͼ͊ ͔ͣͥ͊ ͙͔ͦͦͪ͒ͤ͊ͭ͟ ͫͻͦ͒ͤͦ ͔͔͗ͤͦͣ͢ ͔ͪͭ͊ͥͯ͟Σ ͊ ͤ͊ͦͤ͟ ͎ͭͦ͊ ͍͙͔ͯͤ͊͘͡ 
ͦͤͭͪͦ͊͟͡ ͔ͫͣͪ͊ ͔ͪͭ͊ͥ͊͟ ͣ͊΄͙͔ͤΦ ͙̂ͦͦ͟͟͡ ͔ͫ ͣ͊΄͙ͤ͊ ͔ͪ͟ΐ͔ ͯ ͙͍ͫͨͪ͊ͤͦͣ ͔ͫͣͪͯ ͔ͨͦ͢ άŘƛǊ ƭƻǿ ŀŎǘƛǾŜέ ͔ͤ ͔ͭͪ͋͊ 
͙͙ͨ͊ͭ͡Τ ͯ ͫͯͨͪͦͭͤͦͣ ͫͯ͡;͊ͯ͞Σ ͊ͦ͟ ͔ͫ ͣ͊΄͙ͤ͊ ͍͙ͤ͊ͦ͒ ͯ ͔͒ͤͦͣ͞ ͔ͫͣͪͯ ͊ ͍͔ͦͫͭ͊ͪͯ͞ ͔͔ͪͭ͊ͥ͟ ͯ ͎͒ͪͯͦͣΣ ͔ͨͦ͢ άŘƛǊ ƭƻǿ 
ŀŎǘƛǾŜέ ͔͞ ͔ͨͦͭͪ͋ͤͦ ͙͙ͯͨ͊ͭ͡Φ 
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˳͔͒͊ͤ ͦ͒ ͎ͣͦͯΐ͙ͻ ͤ͊;͙ͤ͊ ͔ͨͦ͒΄͍͊͊ͥ͊ ͣͦͭͦͪ͊ 22: 
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 ˮ ͯͫͭͪ͊͡ͼ͙͊͞ ͙͔ͨͪ͊ͯ͘͟͞ ͣͦͭͦͪ ͔ͨͦ͒΄͔ͤ ͒͊ ͙ͣ͊ ͙ͣ͊ͫͣ͊ͤͯ͟͡ ͙͋ͪͤͯ͘ ͎ͨͪ͊ͤͦ͘ ͻͦ͒͊ рлллƳƳκƳƛƴΣ ͔ͯ͋ͪ͊ͥ͘ ͦ͒ 
рллƳƳκǎŜŎκǎŜŎΣ ͊ ͒͊ ͔͞ ͔ͨͦͭͪ͋ͤͦ ͒͊ ͍͙ͪ͊ͭͦ͡ ͦͪ͊͟;͎ͤͦ ͣͦͭͦͪ͊ ͤ͊;͙͙ͤ мсл ͎͙ͯ͊ͦͤͻ ͔ͨͦͣͪ͊͊͞ ͊ͦ͟͟ ͙͋ ͔ͫ ͙ͪ͊͒ͤ 
͔͍͙͒ͦ͡ ͣ͊΄͙͔ͤ ͔͙͙ͨͦͣͪ͡ ͊͘ ͔ͪ͊ͫͭͦ͊ͥ͞ ͦ͒ м ƳƳΦ ˽͔ͦ͒΄͍͔͊͊ͥ ͔͞ ͯͪ͊Ώ͔ͤͦ ͯ ͫͦͺ͍͔ͭͪͯ aŀŎƘоΦ 
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́˸ ς s ф    

 

˽̂̊́ˢ˺˩ ̂ ˾ˢ˨ ˢ˿ˮ˹̆˾˻˹ˮ̆ ˸˻́˻˾ˢ 

 

˭͊ ͎ͨͦͦͤ ͔͔ͨͦͪͭͤ͟ ͔ͭͪ͊͟ ͙͔ͦͪͫͭ͟ ͔ͫ ͙͊ͫͤͻ͙ͪͦͤ ͙ͣͦͭͦͪΦ ˽͔ͦͭͪ͋ͤͦ ͔͞Υ 

¶ ͔ͨͪͣ͊ ͒͊ͭͦ͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ ͔ͯͨͦͭͪ͋ͦͣ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔͎ ͎ͨͪͦͪ͊ͣ͊ ͤ͊ͼ͙ͪͭ͊ͭ ͍ͯͨͪ͊͊͢;ͯ͟ ΄͔ͣͯ 

¶   ͦ ͙͒͊͋ͪ͊ͭ ͔͔ͨͦͭͪ͋ͤ ͔͔ͦͣͨͦͤͤͭ͟ ͊͘ ͪ͊͒ ͔ͨͪͣ͊ ͔ͭͻ͙ͤ;ͦ͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ 

¶ ͙͔͙͙ͨͪͨͪͣͭ ͙ͪ͊͒ͤ ͨͪͦͫͭͦͪ 

¶ ͙͍ͪ͘΄͙͙ͭ ͣͦͤͭ͊͗ͯ ͙͔ͫͫͭͣ͊ 

¶ ͙͙ͨͯͫͭͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ 

¶  ͨ ͍͔͙͙ͪͦͪͭ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ 

¶  
 

˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ 45 ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ 
͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ ͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ 
͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ ͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ  

 

˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ ͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 

˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͍͎ͦͦ 
͙ͨͪͪͯ;͙ͤ͊͟Φ 
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˽˾ˮ˶˻˥όмύΥ  

 

 ˽ ̂̊́ˢ˺˩ ̂ ˾ˢ˨ ˢ˿ˮ˹̆˾˻˹ˮ̆ ˸˻́˻˾ˢ ˽˾ˮ˸˩˹˻˸ ˴˻˹́ˢ˴́˻˾ˢ 

  

͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟:́ͪͦͺ͙͊ͤ͘ ͙͊ͫͤͻ͙ͪͦͤ ͣͦͭͦͪ ό͎͔ͫͤ͊ о͟²Σ ͔ͫͭͪͯ͞ сΦу !  ͤ͊ͨͦͤ͊ сслκоул ±Σ ͙͔͋ͪͤ͘ 
ͦ͋ͪͭ͊ͥ͊ нфнлͦ͋κ͙ͣͤύ ͔ͫ ͙͙ͦͪͫͭ͟ ͊͘ ͔͔ͨͦͪͭ͊ͥ͟ ͔ͭͪ͊͟Φ ˽͍͔͙ͦ͊ͭ͘ ͍ͦ͊͞ ͣͦͭͦͪ ͔ͨͪͣ͊ ͒͊ͭͦ͞ ΄͔͙ͣΦ 
˽͍͙͙ͦͫͭ͊ͭ ͔͔ͨ͊ͪ͊ͣͭͪ ͊͘΄͙͔ͭͭ ͣͦͭͦͪ͊ ͙ ͎ͦͣͦͯΐ͙͙ͭ ͔ͨͪͦͣͤͯ ͔ͫͣͪ͊ ͔ͦͪͭ͊ͥ͊͟ ͔ͭͪ͊͟Φ 
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˽˾ˮ˶˻˥όнύΥ    

 

˽̂̊́ˢ˺˩ ̂ ˾ˢ˨ ˢ˿ˮ˹̆˾˻˹ˮ̆ ˸˻́˻˾ˢ ˽˾ˮ˸˩˹˻˸ ̅˾˩˴ˤ˩˹́˹˻˥ ˾˩˥̂˶ˢ́˻˾ˢ 

 

͍͙̂ͫͦ͡ ͊͒͊ͭ͊͘͟: ́ ͪͦͺ͙͊ͤ͘ ͙͊ͫͤͻ͙ͪͦͤ ͣͦͭͦͪ ͔ͫ ͙͙ͦͪͫͭ͟ ͊͘ ͔͔ͨͦͪͭ͊ͥ͟ ͔ͭͪ͊͟Φ ˽͍͔͙ͦ͊ͭ͘ ͍ͦ͊͞ ͣͦͭͦͪ 
͔ͨͪͣ͊ ͒͊ͭͦ͞ ΄͔͙ͣ Φ˻͎ͣͦͯΐ͙͙ͭ ͔ͨͪͦͣͤͯ ͔ͫͣͪ͊ ͔ͦͪͭ͊ͥ͊͟ ͔ͭͪ͊͟Φ ˸ͦͭͦͪͯ ͔͔͙͙ͦ͋͋͒ͭ͘ ͊͘΄͙ͭͭͯ ͦ͒ 
͔͔͔ͨͪͦͨͭͪΐ͔ͥ͊  

˽͔͙͙ͦ͒ͫͭ ͔͔ͨ͊ͪ͊ͣͭͪ ͺ͔͍͔͎ͪͤͭͤͦ͟ ͔͎ͪͯ͊ͭͦͪ͊͡ ͭ͊ͦ͟ ͒͊ ͔ͫ ͍͔ͯͨͪ͊͊ͥ͢ ͍ͪ΄͙ ͨͦͣͦΐͯ ͔ͭ͊ͫͭͪ͊ ͙ͦ͟͞ ͫͯ 
͍͔͙ͨͦ͊ͤ͘ ͤ͊ ͺ͔͍͔͙ͪͤͭͤ͟ ͔͎ͪͯ͊ͭͦͪ͡Φ ˤ͔͔ͪͣ ͍ͯ͋ͪ͊͊ͥ͊͘ ͔ͭͪ͊͟ ͒ͦ ͙͔ͣ͊ͫͣ͊ͤ͟͡ ͙͔͋ͪͤ͘ ͔͙͙ͨͦ͒ͫͭ ͤ͊ мл 
͔͙ͫͯͤ͒͟ ͊ ͍͔͔ͪͣ ͍͊ͯͫͭ͊͊ͥ͊͘͢ ͔ͭͪ͊͟ ͤ͊ нл ͔͙ͫͯͤ͒͟Φ  
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́˸ ς s мл     

 

˽̂̊́ˢ˺˩ ̂ ˾ˢ˨ ˽˻˴˾˩́˹˩ ́˾ˢ˴˩ 

 

˻͔͋͊ͭ͟͞ ͍ͯͨͪ͊͊ͥ͊͢ ͔ͫ ͙ͫ͊ͫͭͦ͞ ͙͘ ͔͔ͨͦͪͭͤ͟ ͔ͭͪ͊͟ ͦ͊͟͞ ͔ͫ ͔ͨͦͪ͟ΐ͔ ͔͔͙͒ͤͦͫͣͪͤͣ͞ ͣͦͭͦͪͦͣΣ ͫ͊ ͼ͙͔ͣ͢   
͙͍ͪ͘΄͔ͥ͊ ͔ͦ͒ͪΏ͔͎ͤͦ  ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟Φ  ͎̂ͪ͊͒ͥͦͣ  t²a  ͣͦ͒ͯ͊͡ ͔ͣͦ͗ ͔ͫ ͔ͨͦͭͤͼ͙͔ͦͣͭͪͦͣ ͔͎͙͙ͪͯͫ͊ͭ͡ 
͙͋ͪͤ͊͘ ͔ͭͪ͊͟Φ  ˽͔ͪͦͣͤͦͣ ͙͔ͨͦ͊ͪͭͭ͊͡ ͤ͊ͨ͊͊ͥ͊͞ ͔͔͎͒ͤͦͫͣͪͤͦ͞ ͣͦͭͦͪ͊ ͭͪ͊͊͟ ͔ͣͥ͊ ͔ͫͣͪ ͔ͪͭ͊ͥ͊͟Φ  ˹͊ 
ͭͪ͊ͼ͙ ͔ͫ ͎ͣͦͯ ͙͙ͣͦͤͭͪ͊ͭ ͍͒͊  ͙͙͋ͤͫ͊͘͟͡ ͔͙ͨͪ͒͊͟;͊Υ ͊ͨ͊͟ͼ͙͙͍͙ͭͤ ͙͙͡ ͙͙͍͙ͤ͒ͯͭͤ͟Φ  

˹͊ ͔͙ͣͫͭͣ͊ ͔͔͒ͭ͟ͼ͙͔͞ ͔͔͔ͣͤ͊ͭ͊͡ ͍͙͙ͨͦͫͭ͊ͭ ͔͙ͨͤͯͣ͊ͭͫ͟ ͼ͙͙ͤ͒͊ͪ͡ ͙ͦ͟͞ ΐ͔ ͎͙ͯͪͤͯͭ ͫ͊ ͔ͭͪ͊͟ 
͔͔͍͙͒ͭͭͦ͊ͤ͟ ͔͔͔ͣͤͭ͡ ͯ  ͙ͯͭͯ͟͞ ͊͘ ͍͔ͨ͊ͦ͊ͥ͟Φ  ˳͔͒͊ͤ ͙͙͍͙ͤ͒ͯͭͤ͟ ͙͙͙͋ͤͫ͘͟͡ ͔͙ͨͪ͒͊͟;  ͔ͣͦ͗ ͔ͫ 
͙͙ͣͦͤͭͪ͊ͭ ͭ͊ͦ͟ ͒͊ ͙͋ͪͦ͞ ͔ͨͦͯͦ͋ͪͭ͊͡͞ ͎͎ͨͦͦͤͫͦ͟ ͍͙ͪ͊ͭ͊͡ ͔͔ͨͦͪͭͤ͟ ͔ͭͪ͊͟ ͙ͪ͊͒ ͔͔ͣͪͥ͊ ͙͔͒ͯ͗ͤ ͔ͪͭ͊ͥ͊͟ 
͔ͭͪ͊͟Φ  ˽ͦͣͯΐͯ ͍͒͊ ͔ͭ͊ͫͭͪ͊ Start, Stop ͨ ͔ͦͪ͟ΐ͔ ͔ͫ ͼ͙ͯͫ͟͡ ͍ͯͨͪ͊͊ͥ͊͢ ͭͪ͊ͦͣ͟Φ  

˭͊ ͍͙ͫ͊͟ ͔͙ͨͦ͒ͤ͊͞;͙ͤ ͨͪͦͼ͔ͫΣ ͔ͨͦͭͪ͋ͤͦ ͔͞Υ  

¶ ͤ͊ͼ͙ͪͭ͊ͭ ͍ͯͨͪ͊͊͢;͔͟ ͙͎͔͒͊ͪ͊ͣ͞   

¶ ͙͍ͪ͘΄͙͙ͭ ͙ͫͣͯ͊͡ͼ͙ͯ͞ ͪ͊͒͊ ͙͔ͫͫͭͣ͊ ͯ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ͣ ͫͦͺ͍͔ͭͪͯ  

¶ ͙ͦ͒͊͋ͪ͊ͭ ͔͔ͨͦͭͪ͋ͤ ͔͔ͦͣͨͦͤͤͭ͟ ͊͘ ͪ͊͒ ͔ͨͪͣ͊ ͙͔ͨͪͦ͗ͤͦ͡͞ ͔ͭͻ͙ͤ;ͦ͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ 

¶ ͙͍ͪ͘΄͙͙ͭ ͣͦͤͭ͊͗ͯ ͔͙ͦͣͨͦͤͤͭ͟ ͙͔ͫͫͭͣ͊Σ  

¶ ͺ͙͙ͦͪͣͪ͊ͭ ͔ͦ͋͊ͭ͟͞ ͍ͯͨͪ͊͊ͥ͊͢  

¶ ͙͍ͪ͘΄͙͙ͭ  ͔ͨͦͭͪ͋ͤ͊ ͔ͣͻ͙͊ͤ;͊͟ ͔ͨͦ͒΄͍͊͊ͥ ͊

¶ ͙͙ͨͯͫͭͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒  

¶ ͍͔͙͙ͨͪͦͪͭ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡  ό͍͙ͫͭ͊ͪͭͦ͊ͭ ͔ͯͪΏ͊͞Σ ͙͙ͦͭͦͤͭ͟͡ ͔͍͔͔ͤͭͯ͊ͤ͡ ͔͔ͤ͒ͦͫͭ͊ͭ͟ ͙ 
͙͙ͨͯͫͭͭ ͎͊ ͒͊ ͙ͦ͒ͪ͊͒ ͔͒͊ͤ͞ ͼ͙ͯͫ͟͡ύΦ 
 

 
˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ 30 ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ 
͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ ͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ 
͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ ͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ  
 
͍͔̂ͨͪ͊͊ͥ͢ ͔ͫ ͔͙͔ͪ͊ͯ͘͡͞ ͨͦͣͦΐͯ t[/ ͔ͦͤͭͪͦͪ͊͟͡Φ 
 
˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ ͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˢ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͍͎ͦͦ 
͙ͨͪͪͯ;͙ͤ͊͟Φ 

˿͙͟ͼ͊ 
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9͔͙ͭͪ͟͡;ͤ͊ ͙ ͔ͨͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊ ͔͔ͨͦͪͭͤ͟ ͔ͭͪ͊͟ 
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˽˾ˮ˶˻˥όмύΥ  
 
˹͔͊ͨͪ͒-ͨ͊ͯ͊͘-ͤ͊͊͒͘-ͨ͊ͯ͊͘ ͋ͪͦ͞ ͨͯͭ͊ 
 
˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́  ͔͙ͨͦͪͤͯͭ͟ ˹ˢ˽˾˩˨ ͔ͨͦͪͭͤͯ͟ ͭͪ͊ͯ͟Σ  ͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡ ́мҐψψ ͔ͫͼΣ 
˭͍͙͙͊ͯͫͭ͊ͭ ͭͪ͊ͯ͟ мǎŜŎ ͙ ͔͙ͨͦͪͤͯͭ͟  ͔͞ ͤ͊͊͒͘ ͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡ ́нҐψψ͔ͫͼΦ ˽͔ͦͫ͡ bҐψψψ ͍ͨͦͤ͊͊ͥ͊͢ 
͍͙͙͊ͯͫͭ͊ͭ͘ ͭͪ͊ͯ͟Φ ˹͍͙ͦ ͼ͙ͯͫ͟͡ ͦͭͨͦ;͔͙ͭ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́Φ ͔́͊ͫͭͪͦͣ ˿́˻˽ ͎ͣͦͯΐ͔ ͔͞ 
͔͙͙ͨͪͤͯͭ͟ ͨͪͦͼ͔ͫ ͯ ͙͋ͦ͡ ͟ ͦͣ ͔ͭͪͤͯͭͯ͟Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 
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˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
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˽˾ˮ˶˻˥όнύΥ  
 

˹͔͊ͨͪ͒ ͍͔͔ͪͣ-ͨ͊ͯ͊͘-͋ͪͦ͞-ͨͯͭ͊ 
 
˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́  ͔͙ͨͦͪͤͯͭ͟ ˹ˢ˽˾˩˨ ͔ͨͦͪͭͤͯ͟ ͭͪ͊ͯ͟  ͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡ ́мҐψψ ͔ͫͼΣ 
˭͍͙͙͊ͯͫͭ͊ͭ ͭͪ͊ͯ͟  ͊͘ ͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡ ́нҐψψ͔ͫͼΦ  ˽͔ͦͫ͡ bҐψψψ ͍ͨͦͤ͊͊ͥ͊͢ ͍͙͙͊ͯͫͭ͊ͭ͘ ͭͪ͊ͯ͟Φ ˹͍͙ͦ 
ͼ͙ͯͫ͟͡ ͦͭͨͦ;͔͙ͭ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́Φ ͔́͊ͫͭͪͦͣ ˿́˻˽ ͎ͣͦͯΐ͔ ͔͞ ͔͙͙ͨͪͤͯͭ͟ ͨͪͦͼ͔ͫ ͯ ͙͋ͦ͡ ͦͣ͟ 
͔ͭͪͤͯͭͯ͟Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 
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˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
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˽˾ˮ˶˻˥όоύΥ   

 

˹͔͊ͨͪ͒ό͙͒ͯ͗ͤ͊ύ-ͨ͊ͯ͊͘ ͋ͪͦ͞ ͨͯͭ͊ 
 
˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́  ͔͙ͨͦͪͤͯͭ͟ ͔ͤ͊ͨͪ͒ ͔ͨͦͪͭͤͯ͟ ͭͪ͊ͯ͟  ͒ͦ͟ ͎ͨͦͦͤͫ͊͟ ͍͙ͦͫͦͤ͊ ͔ͤ ͤ͊;͙͙ͤ bмҐψψ  
ͨͦͯͦ͋ͪͭ͊͊͡͞Φ  ˭͍͙͙͊ͯͫͭ͊ͭ ͭͪ͊ͯ͟  ͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡ ́Ґψψ͔ͫͼΦ ˽͔ͦͫ͡ bнҐψψψ ͍ͨͦͤ͊͊ͥ͊͢ ͍͙͙͊ͯͫͭ͊ͭ͘ 
ͭͪ͊ͯ͟Φ ˹͍͙ͦ ͼ͙ͯͫ͟͡ ͦͭͨͦ;͔͙ͭ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́Φ ͔́͊ͫͭͪͦͣ ˿́˻˽ ͎ͣͦͯΐ͔ ͔͞ ͔͙͙ͨͪͤͯͭ͟ ͨͪͦͼ͔ͫ ͯ 
͙͋ͦ͡ ͦͣ͟ ͔ͭͪͤͯͭͯ͟Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 
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˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
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˽˾ˮ˶˻˥όпύΥ  
 

˹͔͊ͨͪ͒ό͙͒ͯ͗ͤ͊ύ-ͨ͊ͯ͊͘ ˹͊͊͒͘ό͙͒ͯ͗ͤ͊ύ-ͨ͊ͯ͊͘ -͋ͪͦ͞ ͨͯͭ͊ 
 
˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́  ͨ ͔͙ͦͪͤͯͭ͟ ͔ͤ͊ͨͪ͒ ͔ͨͦͪͭͤͯ͟ ͭͪ͊ͯ͟  ͒ͦ͟ ͎ͨͦͦͤͫ͊͟ ͍͙ͦͫͦͤ͊ ͔ͤ ͤ͊;͙͙ͤ bмҐψψ  
ͨͦͯͦ͋ͪͭ͊͊͡͞Φ ˭͍͙͙͊ͯͫͭ͊ͭ ͭͪ͊ͯ͟  ͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡ н͔ͫͼΦ ˽͔͙ͦͪͭ͊ͭ͟ ͫ͊͒͊ ͭͪ͊ͯ͟ ͤ͊͊͒͘ ͒ͦ͟ ͎ͨͦͦͤͫ͊͟ 
͍͙ͦͫͦͤ͊ ͔ͤ ͤ͊;͙͙ͤ bнҐψψ ͨͦͯͦ͋ͪͭ͊͊͡͞Φ ˭͍͙͙͊ͯͫͭ͊ͭ ͭͪ͊ͯ͟ н͔ͫͼΦ ˽͔ͦͫ͡ bоҐψψ  ͍ͨͦͤ͊͊ͥ͊͢ ͍͙͙͊ͯͫͭ͊ͭ͘ 
ͭͪ͊ͯ͟Φ ˹͍͙ͦ ͼ͙ͯͫ͟͡ ͦͭͨͦ;͔͙ͭ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́Φ ͔́͊ͫͭͪͦͣ ˿́˻˽ ͣ ͎ͦͯΐ͔ ͔͞ ͔͙͙ͨͪͤͯͭ͟ ͨͪͦͼ͔ͫ ͯ 
͙͋ͦ͡ ͦͣ͟ ͔ͭͪͤͯͭͯ͟Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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˽˾ˮ˶˻˥όрύΥ  
 
 ˨ ͍ͦͪͯ;ͤ͊ ͦͣ͊ͤ͒͊͟ - ˳ ͔͒͊ͤ ͻͦ͒Φ 
 
ˮ͍͔͔͙ͫͭͦͪͣͤͣ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔͔ͭ͊ͫͭͪ ˶˩ˤˢ ˾̂˴ˢ ͙ ˨˩ ˿˹ˢ ˾̂˴ˢ ͯ ͍͙ͦͪͯ͟ ͍͔͔͎ͪͣͤͫͦ͟ ͙͔͍ͤͭͪ͊͊͡ ́Ґψψ 
͔ͣͫͼΦ ˽͔͙ͦͪͤͯͭ͟ ͎ͨͦͦͤͫͯ͟ ͍͙ͦͫͦͤͯ ͔ͭͪ͊͟ ͊͘ ͔͒͊ͤ͞ ͨͦͯͦ͋ͪͭ͊͡͞ ͒ͦ͟ ͔ͤ ͒ͦΏ͔ ͯ ͎͙ͪ͊ͤ;͙ͤ ͨͦͦ͗͊͡͞Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
 
 
 
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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˽˾ˮ˶˻˥όсύΥ  
˨͍ͦͪͯ;ͤ͊ ͦͣ͊ͤ͒͊͟ - ʕ ͙΄͔ ͻͦ͒͊Φ 
 
ˮ͍͔͔͙ͫͭͦͪͣͤͣ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔͔ͭ͊ͫͭͪ ˶˩ˤˢ ˾̂˴ˢ ͙ ˨˩ ˿˹ˢ ˾̂˴ˢ ͯ ͍͙ͦͪͯ͟ ͍͔͔͎ͪͣͤͫͦ͟ ͙͔͍ͤͭͪ͊͊͡ ́Ґψψ 
͔ͣͫͼΦ ˽͔͙ͦͪͤͯͭ͟ ͎ͨͦͦͤͫͯ͟ ͍͙ͦͫͦͤͯ ͊͘ ͋ͪͦ͞ ͨͦͯͦ͋ͪͭ͊͊͡͞ bҐψψ  ͙ ͍͙͙͊ͯͫͭ͊ͭ͘  ͔͞ ͯ  ͎͙ͪ͊ͤ;͙ͤ ͨͦͦ͗͊͡͞Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 

˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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˽˾ˮ˶˻˥όтύΥ   
 
˨͍ͦͪͯ;ͤ͊ ͦͣ͊ͤ͒͊͟- ˽ ͔͙ͪͦ͒ ͔ͪͭ͊ͥ͊͟Φ 
 
ˮ͍͔͔͙ͫͭͦͪͣͤͣ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔͔ͭ͊ͫͭͪ ˶˩ˤˢ ˾̂˴ˢ ͙ ˨˩ ˿˹ˢ ˾̂˴ˢ ͯ ͍͙ͦͪͯ͟ ͍͔͔͎ͪͣͤͫͦ͟ ͙͔͍ͤͭͪ͊͊͡ ́мҐψψ 
͔ͣͫͼΦ ͔͙ͨͦͪͤͯͭ͟ ͎ͨͦͦͤͫͯ͟ ͍͙ͦͫͦͤͯ ͊͘ ͍͔͔ͪͣ ́нҐψψ ͔ͫͼ ͙ ͍͙͙͊ͯͫͭ͊ͭ͘  ͔͞Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 
 
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
 
 
 
 
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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˽˾ˮ˶˻˥όуύΥ  
˹͔͊ͨͪ͒-ͤ͊͊͒͘ ͙͔ͣ͘Ώͯ ͍͒͊ ͨͦͦ͗͊͊͡͞Φ  
 
˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́  ͨ ͔͙ͦͪͤͯͭ͟ ͭͪ͊ͯ͟ ͔ͤ͊ͨͪ͒ ͒ͦ͟ ͔ͫ ͔͔͔ͣͤͭ͡ ͔ͤ ͔͔͔͒ͭͭͯ͟͞Σ ͙͊ͭͣ͘ ͤ͊͊͒͘ ͒ͦ͟ ͔ͫ 
͔͔͔ͣͤͭ͡ ͔ͤ ͔͔͔͒ͭͭͯ͟͞ ͎͙͒ͪͯͣ ͎͙ͪ͊ͤ;͙ͤͣ ͔͙ͨͪ͒͊͟;͔ͣΦ ˽͔ͦͫ͡ bҐψψ ͨͯͭ͊ ͍͙͙͊ͯͫͭ͊ͭ͘ ͔͔ͪͭ͊ͥ͟Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 

 
˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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˽˾ˮ˶˻˥όфύΥ  
 
˿ͭ͊ͪͭ- ͭ ͪ͊͊͟ ͔ͤ͊ͨͪ͒Σ ͍ͨͦͤͦͦ ˿ͭ͊ͪͭ- ͭ ͪ͊͊͟ ͤ͊͊͒͘Φ 
 
˽͙͙ͪͭ ͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́  ͭ ͪ͊͊͟ ͔ͫ ͔͔ͪͤ͟  ͔ͤ͊ͨͪ͒Φ ˽͍͙ͦͤͦͤͣ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́ ͭ ͪ͊͊͟ ͔ͫ 
͔ͪ͟ΐ͔ ͤ͊͊͒͘Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 

 
˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

227 

 

˽˾ˮ˶˻˥όмлύΥ    
˿ͭ͊ͪͭ- ͭ ͪ͊͊͟ ͔ͤ͊ͨͪ͒ ͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡Σ ͍ͨͦͤͦͦ ˿ͭ͊ͪͭ- ͭ ͪ͊͊͟ ͤ͊͊͒͘ ͙͙ͫͭ  
͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡Φ 
 
˹͊ ͙͙ͨͪͭͫ͊͟ ͔ͭ͊ͫͭͪ͊ ˿́ˢ˾́  ͭͪ͊͊͟ ͔ͫ ͔ͪ͟ΐ͔ ͔ͤ͊ͨͪ͒ ͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡ ¢Ґψψψ͔ͫͼΦ͙͊ͭͣ͘ ͔ͫͭ͊ͤΦ  
˽͍͙ͦͤͦͤͣ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́ ͭ ͪ͊͊͟ ͔ͫ ͔ͪ͟ΐ͔ ͤ͊͊͒͘ ͙͙ͫͭ ͍͔͔͙ͪͣͤͫ͟ ͙͔͍ͤͭͪ͊͡Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 

 
˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 

 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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˽˾ˮ˶˻˥όммύΥ    
˹͔͊ͨͪ͒ ͤ͊͊͒͘ ͙͔ͣ͘Ώͯ ˨͔͔ͭͭ͟м ͙ ˨͔͔ͭͭ͟н ͋ ͪͦ͞ ͨͯͭ͊ 
́ͪ͊͊͟ ͔ͫ ͔ͪ͟ΐ͔ ͯ ͔͒ͤͦͣ͞ ͔ͫͣͪͯΦ ˴͊͒͊ ͔ͫ ͔͔͔͒ͭͭͯ͟͞ ˴ͦͣ͊͒н ͔͙ͨͪͦͣͤ ͔ͫͣͪΦ ˴͊͒͊ ͔ͫ ͔͔͔͒ͭͭͯ͟͞ ˴ͦͣ͊͒м 
͍ͨͦͤͦͦ ͔͙ͨͪͦͣͤ ͔ͫͣͪΦ  ˽͔ͦͫ͡ bҐψψ ͨͯͭ͊ ͭͪ͊͊͟ ͔ͫͭ͊ͤΦ 
͔̊ͣ͊ ͍͔͔͘Υ 

 
˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 

 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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˽˾ˮ˶˻˥όмнύΥ 
 
 x ͪͦ͞ ͦͣ͊͒͊͟ ͦ͒ ͙͋ͦ͡ ͎ͦ͟ ͔͙ͣ͊ͭͪ͊͊͞͡Φ 
 
˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́  ͨ ͔͙ͦͪͤͯͭ͟  ͔ͤ͊ͨͪ͒ ͔ͨͦͪͭͤͯ͟ ͭͪ͊ͯ͟Φ ˴͊͒͊ ͔ͫ ͔͔͔͒ͭͭͯ͟͞ ͙͍ͨͪͫͯͫͭͦ ͔͔͔ͣͤͭ͊͡  
ͦ͒ ͙͋ͦ͡ ͎ͦ͟ ͔͙ͣ͊ͭͪ͊͊͞͡ ͔͙ͨͤͯͣ͊ͭͫͣ͟ ͼ͙͙ͤ͒ͪͦͣ͡ ͔͔͔ͣͤ͊ͭ͡ ͯ͋͊ͼ͙͙ͭ ͯ ͙ͯͭͯ͟͞ ͊͘ ͍͔ͨ͊ͦ͊ͥ͟Φ ˴͊͒͊ ͔ͫ 
͙ͯͭ͊͟͞ ͤ͊ͨͯͤͯ ͫ͊  bҐψψ  ͔͔͔ͣͤ͊ͭ͊͡ ͍͙͙͊ͯͫͭ͊ͭ͘ ͭͪ͊ͯ͟Φ ˹͍͙ͦ ͼ͙ͯͫ͟͡ ͦͭͨͦ;͔͙ͭ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́. 
͔́͊ͫͭͪͦͣ  ˿́˻˽ ͣ ͎ͦͯΐ͔ ͔͞ ͔͙͙ͨͪͤͯͭ͟ ͨͪͦͼ͔ͫ ͯ ͙͋ͦ͡ ͦͣ͟ ͔ͭͪͤͯͭͯ͟Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 
 
 
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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˽˾ˮ˶˻˥όмоύΥ   
 
ˣͪͦ͞ ͦͣ͊͒͊͟ ͦ͒ ͺ͔͎͔͎ͪͦͣ͊ͤͭͤͦ ͔͙ͣ͊ͭͪ͊͊͞͡Φ 
 
˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́  ˽͔͙ͦͪͤͯͭ͟ ͔ͤ͊ͨͪ͒ ͔ͨͦͪͭͤͯ͟ ͭͪ͊ͯ͟Φ ˴͊͒͊ ͔ͫ ͔͔͔͒ͭͭͯ͟͞ ͙͍ͨͪͫͯͫͭͦ ͔͔͔ͣͤͭ͊͡  
ͦ͒ ͺ͔͎͔͎ͪͦͣ͊ͤͭͤͦ ͔͙ͣ͊ͭͪ͊͊͞͡ ͔͙ͨͤͯͣ͊ͭͫͣ͟ ͼ͙͙ͤ͒ͪͦͣ͡ ͔͔͔ͣͤ͊ͭ͡ ͯ͋͊ͼ͙͙ͭ ͯ ͙ͯͭͯ͟͞ ͊͘ ͍͔ͨ͊ͦ͊ͥ͟Φ ˴͊͒͊ 
͔ͫ ͙ͯͭ͊͟͞ ͤ͊ͨͯͤͯ ͫ͊  bҐψψ  ͔͔͔ͣͤ͊ͭ͊͡ ͍͙͙͊ͯͫͭ͊ͭ͘ ͭͪ͊ͯ͟Φ ˹͍͙ͦ ͼ͙ͯͫ͟͡ ͦͭͨͦ;͔͙ͭ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ 
˿́ˢ˾́Φ ́ ͔͊ͫͭͪͦͣ ˿́˻˽ ͣ ͎ͦͯΐ͔ ͔͞ ͔͙͙ͨͪͤͯͭ͟ ͨͪͦͼ͔ͫ ͯ ͙͋ͦ͡ ͦͣ͟ ͔ͭͪͤͯͭͯ͟Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 
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˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
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˽˾ˮ˶˻˥όмпύΥ  
 
ˣͪͦ͞ ͦͣ͊͒͊͟ ͦ͒ ͺ͔͎͔͎ͪͦͣ͊ͤͭͤͦ ͔͙ͣ͊ͭͪ͊͊͞͡ ͙ ͎͎͒ͪͯͦ ͔͙ͣ͊ͭͪ͊͊͞͡Φ 
 
˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ˿́ˢ˾́  ͨ ͔͙ͦͪͤͯͭ͟ ͔ͤ͊ͨͪ͒ ͔ͨͦͪͭͤͯ͟ ͭͪ͊ͯ͟Φ ˴͊͒͊ ͔ͫ ͔͔͔͒ͭͭͯ͟͞ ͙͍ͨͪͫͯͫͭͦ ͔͔͔ͣͤͭ͊͡  
ͦ͒ ͺ͔͎͔͎ͪͦͣ͊ͤͭͤͦ ͔͙ͣ͊ͭͪ͊͊͞͡ ͔͙ͨͤͯͣ͊ͭͫͣ͟ ͼ͙͙ͤ͒ͪͦͣ͡м ͔͔͔ͣͤ͊ͭ͡ ͯ͋͊ͼ͙͙ͭ ͯ ͙ͯͭͯ͟͞м ͊͘ ͍͔ͨ͊ͦ͊ͥ͟Φ 
˴͊͒͊ ͔ͫ ͙ͯͭ͊͟͞ ͤ͊ͨͯͤͯ ͫ͊  bмҐψψ  ͔͔͔ͣͤ͊ͭ͊͡ ͍͙͙͊ͯͫͭ͊ͭ͘ ͭͪ͊ͯ͟Φ ˴͊͒͊ ͔ͫ ͔͔͔͒ͭͭͯ͟͞ ͙͍ͨͪͫͯͫͭͦ ͔͔͔ͣͤͭ͊͡  ͦ͒ 
͙͋ͦ͡ ͎ͦ͟ ͎͎͒ͪͯͦ ͔͙ͣ͊ͭͪ͊͊͞͡ ͔͙ͨͤͯͣ͊ͭͫͣ͟ ͼ͙͙ͤ͒ͪͦͣ͡ н ͔͔͔ͣͤ͊ͭ͡ ͯ͋͊ͼ͙͙ͭ ͯ ͙ͯͭͯ͟͞ н ͊͘ ͍͔ͨ͊ͦ͊ͥ͟Φ ˴͊͒͊ 
͔ͫ ͙ͯͭ͊͟͞ ͤ͊ͨͯͤͯ ͫ͊  bнҐψψ  ͔͔͔ͣͤ͊ͭ͊͡ ͍͙͙͊ͯͫͭ͊ͭ͘ ͭͪ͊ͯ͟Φ ˹͍͙ͦ ͼ͙ͯͫ͟͡ ͦͭͨͦ;͔͙ͭ ͙͙ͨͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ 
˿́ˢ˾́ ͒ ͊ ͙͋ ͔ͫ ͙͒ͦͨͯͤ͊͡ ͍ͤͦ͊ ͙ͯͭ͊͟͞Φ ͔́͊ͫͭͪͦͣ ˿́˻˽ ͎ͣͦͯΐ͔ ͔͞ ͔͙͙ͨͪͤͯͭ͟ ͨͪͦͼ͔ͫ ͯ ͙͋ͦ͡ ͦͣ͟ ͔ͭͪͤͯͭͯ͟Φ 
 
͔̊ͣ͊ ͍͔͔͘Υ 
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˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
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˽˾ˮ˶˻˥όмрύΥ  
 
˹͔͊ͨͪ͒ ͤ͊͊͒͘ ͙͔ͣ͘Ώͯ ͍͒͊ ͨͦͦ͗͊͊͡͞ bҐ    ͨͯͭ͊ ͊͒͊͟ ͔ͫ ͔͔͔ͣͤ͊ͭ͡ ͙͋͊͘ͼ͙ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ͣ ͼ͙͙ͤ͒ͪͦͣ͡Φ 

 
͔̊ͣ͊ ͍͔͔͘Υ 
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˶͔͔͒ͪ ͎ͨͪͦͪ͊ͣΥ 
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́˸ ς x м 

 
˨ˮ˳ˢ˥˹˻˿́ˮ˴ˢ ˮ ˻́˴˶ˢ˺ˢ˺˩ ˴ˤˢ˾˻ˤˢ ̂ ˿ˮ˿́˩˸ˮ˸ˢ ˿ˢ 
ˤ˾˩˸˩˹˿˴ˮ˸ ˮ ˣ˾˻˳ˢ̉˴ˮ˸ ̇ˮ˴˶̂˿ˮ˸ˢ 
 
 
˽͙͍͙ͪͦͦ͒ͤ͘ ͨͪͦͼ͔͙ͫ ͙ͦ͟͞ ͫͯ ͍͙͊ͫͤͦ͊ͤ͘ ͤ͊ ͔͙ͨͤͯͣ͊ͭͼ͙ ͍͔ͦͣ͊ ;͔ͫͭͦ ͍ͦ͋͊͊ͯ͢͞ ͍ͫͦͯ͞ ͺͯͤ͟ͼ͙ͯ͞ ͤ͊ ͍ͦͫͤͦͯ 
͍͔͔͎ͪͣͤͫͦ͟ ͙ ͋ͪͦ͊͞;͎ͦ͟ ͍ͯͨͪ͊͊ͥ͊͢ ͙ͪ͊͒ͤͣ ͼ͙͙ͯͫͣ͊͟͡Φ ˥͔ͪ΄͊͟ ͯ ͍͔͔ͪͣͤͯ ͙ ͋ͪͦ͊ͥͯ͞ ͍͙͒ͦͦ͒ ͒ͦ 
͔͙͍͙ͤͫͨͪ͊ͤͦͫͭ ͙͍͙ͨͪͦͦ͒ͤ͘ͻ ͼ͙ͯͫ͊͟͡Φ ̂ ͔͔ͫ͒͡ΐ͙ͣ ͙͔͙ͨͪͣͪͣ͊Σ ͔ͨͦͭͪ͋ͤͦ ͔͞Υ 
 

¶ ̂ͯ͟͢;͙͙ͭ ͙͔ͫͫͭͣ ͙ ͍͙ͦͤͫͭ͊ͭͦ͊ͭ͟ ͔͎͍ͥͦͯ ͔͙͍ͤͫͨͪ͊ͤͦͫͭ ͯ ͪ͊͒ͯ 

¶ ˴͙͔ͦͪͫͭΐ͙ ͙͔ͨͪ͊͒ͤ͟͡ ͔͔ͣͭͦ͒ ͙͎͙͔͒͊ͤͦͫͭ͟͞ ͙͔ͫͫͭͣ͊ ͙͙͙ͨͪͫͭͯͨͭ ͔ͪ΄͍͊͊ͥͯ ͔ͨͪͦ͋ͣ͊͡ ͙ 
ͦͭ͊ͥ͊ͥͯ͟͡ ͍͍͊ͪͦ͊͟ 

¶ ˽ͦ ͦͭ͊ͥ͊ͥͯ͟͡ ͟ ͍͍͊ͪͦ͊Σ ͙͙ͨͯͫͭͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ ͙ ͍͙ͦͤͫͭ͊ͭͦ͊ͭ͟ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ 

¶ ̂ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐͦ͞ ͺ͙ͦͪͣΣ ͔͍͙͔͙͙͒ͤͭͪ͊ͭ ͍͔ͫ ͍͍͔͊ͪͦ͟ ͙ ͍͔͙ͤ͊ͫͭ ͔͔ͣͪ ͔ͦ͟͞ ͫͯ ͙ͦͪ͟΄ΐ͔͔ͥ ͯ 
͙ͥͻ͍ͦͦͣ ͦͭ͊ͥ͊ͥͯ͟͡ 
 

˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ 
͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ ͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ 
͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ ͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ  
 
ˤ͔͔ͪͣ ͔ͨͦͭͪ͋ͤͦ ͊͘ ͔͍͙͔͙͔͒ͤͭͪ͊ͥ ͍͍͊ͪͦ͊͟ ͔ͤ ͙ͯ͊͘͡ ͯ ͍͔͔ͪͣ ͙͔ͪ͊͒͘ ͊͒͊ͭ͊͘͟Φ ˹͍͙͊ͫͭ͊ͤ͟ ͔ͦ͒ͪΏ͔ͯ͞ ͒͊ ͙͡ 
ΐ͔ ͊͒͊ͭ͊͘͟ ͙͙͋ͭ ͯͪ͊Ώ͔ͤ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔͎ͪͫͦ͟͡͞ ͙͙͡ t[/ ͍ͯͨͪ͊͊ͥ͊͢Φ  
 
˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ ͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˣ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͍͎ͦͦ 
͙ͨͪͪͯ ;͙ͤ͊͟Φ 
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˽˾ˮ˶˻˥όмύΥ 
 
˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͔͍͙͎ͤͨͪ͊ͤͦ͡ ͪ͊͒͊ ͔ͯͪΏ͊͊͞ ͊͘ ͙͙͍͔ͨͦͭͫ͊ͥ͟ ͤ͊ 
͔ͣͦ͒ͯ͡ ͔͙ͨ͊ͪ͟ͼ͔ 
 

͍͙̂ͫͦ͡ ͪ͊͒͊Υ ˽͔͙ͤͯͣ͊ͭͫ͟ ͍͙͒ͦͪ͊͒ͤ ͼ͙͙ͤ͒͊ͪ͡  s͙͔ͨͦͭͫͯ͟͞ ͔ͦͣ͊͒͟ ͙͘ ͎ͣ͊͊ͼ͙ͤ͊Σ ͔͒͊ͤ͞ ͨͦ 
͔͒͊ͤ͞Φ ˽͔ͦͫ͡ ͍͙ͫ͊͟ͻ р ͦͣ͊͒͊͟ ͯͯ͟͢;͔ͯ͞ ͔ͫ ͼ͙͙ͤ͒͊ͪ͡ B ͟ ͙ͦ͞ ͍͔ͦ ͔ͦͣ͊͒͟ ͔͊͒ͤͦ͘͞ ͙͔ͨͦͭͫͯ͟͞ ͤ͊ 
ͭͪ͊ͯ͟Φ 
 
 

 
 

˻͙ͨͫ ͍͊ͪ͊͟Υ ̂ ͔ͪΏ͊͞ ͊͘ ͙͙͍͔ͨͦͭͫ͊ͥ͟ ͔ͤ ͺͯͤ͟ͼ͙͙ͦͤ΄͔ ͙͍ͫͨͪ͊ͤͦΣ ͔ͪ͞ ͤ͊ͦͤ͟ ͙͍͒͊͊ͥ͊͘͞ ͦͣ͊͒͊͟ 
͙͘ ͎ͣ͊͊ͼ͙ͤ͊ ͼ͙͙ͤ͒͊ͪ͡ . ͔ͫ ͔ͤ ͯͯ͟͢;͔ͯ͞Σ ͍͔ΐ ͼ͙͙ͤ͒͊ͪ͡ ˢ ͍ͤ͊ͫͭ͊͊͢ ͒͊ ͙͍͒͊͊͘͞ ͔ͦͣ͊͒͟Φ 
 

˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Υ 
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˾͔͔ͫͦ͟͡͞ ς ͟ ͦͤͭ͊ͭͦͪͫ͊͟͟ ΄͔ͣ͊Υ 

 
 

͔̊ͣ͊ ͍͔͙͍ͨͦ͊ͥ͊͘ t[/ ͔ͦͤͭͪͦͪ͊͟͡Υ 
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ˣͦ͟͡ ͙͎͒͊ͪ͊ͣ͞ ͙͎͙͎͒ͭ͊ͤͦ͡ ͍ͯͨͪ͊͊ͥ͊͢Υ 

 
 ˶͔͔͒ͪ ͙͎͒͊ͪ͊ͣ͞Υ 

 

 
 

˹͔͊ͨͦͣͤ͊Υ ͙͔͙ͨͪͦ͗ͤ͡ ͔͔͒ͪ͡ ͙͎͙͒͊ͪ͊ͣ͞ ͫͯ ͯͪ͊Ώ͔͙ͤ ͯ ͫͦͺ͍͔ͭͪͯ {ǘǳŘƛƻ рллл ͙ w{ƭƻƎƛȄрллΣ ͙ ͙͎ͨͪ͊ͦ͡Ώ͔͙ͤ ͫͯ !ƭƭŜƴ 
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˽˾ˮ˶˻˥όнύΥ 
 
˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͔͍͙͎ͤͨͪ͊ͤͦ͡ ͪ͊͒͊ ͙͔ͫͫͭͣ͊ ͊͘ ͔͔͔ͣͪͥ ͍͔͔ͪͣͤ͊ ͤ͊ 
͔ͣͦ͒ͯ͡ ͔ͯͪΏ͊͊͞ ͊͘ ͔͔͔ͨͥ͢͡ 
 

˻͙ͨͫ ͍͊ͪ͊͟ ό͊͒͊ͭ͊͘͟ύΥ ˹͊ ͔ͯͪΏ͊ͯ͞ ͊͘ ͔͔͔ͨͥ͢͡ ͙͔ͫͫͭͣ ͊͘ ͔͔͔ͣͪͥ ͍͔͔ͪͣͤ͊ ͒ͪ͗͊ͥ͊ ͔͍͒ͦ͊͡ ͨͦ͒ 
͙͙ͨͪͭͫͦͣ͟ ͔ͤ ͺͯͤ͟ͼ͙͙ͦͤ΄͔ ͙͍ͫͨͪ͊ͤͦΦ ˴͙ͨ͡ ͔ͫ ͦ͒ͣ͊ͻ ͨͦ ͙͒ͦͫͭ͊ͥͯ͘ ͔͎ͪ͊ͥ͟͞ ͙͍ͯ͘;͔͎ͤͦ 
ͨͦͦ͗͊͊͡͞ ͍ͪ͊ΐ͊ ͯ ͨͦ;͔͙ͭͤ ͨͦͦ͗͊͡͞Σ ͔͋͘ ͍͊͒ͪ͗͊͊ͥ͊͘ ͯ ͔ͪ͊ͥͣ͟͞ ͙͍ͯ͘;͔ͤͦͣ ͨͦͦ͗͊ͯ͡͞ ͊͘ 
͔ͨͦ͒΄͔ͤͦ ͍͔͔ͪͣΦ 
 
͍͙̂ͫͦ͡ ͪ͊͒͊Υ ͔̂ͪΏ͊͞ ͊͘ ͔͔͔ͨͥ͢͡ ͙͙ͦͪͫͭ͟ ͔͙ͨͤͯͣ͊ͭͫ͟ ͼ͙͙ͤ͒͊ͪ͡ ͍͔͎͒ͦͫͣͪͤͦ ͔͍͒ͫͭ͊͞ ͙ͪ͊͒ 
͙͎ͦͫͯͪ͊ͥ͊ ͙͙ͨͪͭͫ͊͟ ͔͎ͨͦͭͪ͋ͤͦ ͊͘ ͔͔͔ͨͥ͢͡Φ ˽͔ͦͭͪ͋ͤͦ ͔͞ ͒͊ ͔ͫ ͼ͙͙ͤ͒͊ͪ͡ ͯ ͙͍ͯ͘;͔ͤͦͣ 
ͨͦͦ͗͊ͯ͡͞ ͙͊͒ͪ͗͘ р ͔͔ͫͯͤ͒͟ ͙ͪ͊͒ ͔͔ͦ͋͋͘Ώ͔ͥ͊ ͍͔͔ͪͣͤ͊ ͔͎ͨͦͭͪ͋ͤͦ ͊͘ ͔͔͔ͨͥ͢͡Φ ˮ͍͊͘͡;͔͔ͥ 
ͼ͙͙ͤ͒ͪ͊͡ ͔͞ ͔ͯͫͨͦͪͤͦ ͒͊ ͔ͤ ͙͋ ͒ͦ΄ͦ͡ ͒ͦ ͯ͒͊ͪ͊ ͙ ͦ΄͔ͭΐ͔ͥ͊ ͔͍͒ͦ͊͡ ͙ͦ͟͞ ͔ͫ ͔͔ͨ͡Φ 
 

 
˩͔ͭͪͦ͟͡-͔ͨͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊Υ 
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ˣͦ͟͡ ΄͔ͣ͊ ͙͎͙͎͒ͭ͊ͤͦ͡ ͍ͯͨͪ͊͊ͥ͊͢Υ 
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́˸ ς x н 
 

˨ˮ˳ˢ˥˹˻˿́ˮ˴ˢ ˮ ˻́˴˶ˢ˺ˢ˺˩ ˴ˤˢ˾˻ˤˢ ̂˽˾ˢˤ˷ˢ̉˴ˮ̆ ˿˩˴ˤ˩˹̇ˮ 
˽˹˩̂˸ˢ́˿˴ˮ̆ ˿ˮ˿́˩˸ˢ 
 
̂ ͪ͊͒ͯ ͫ͊ ͔͙ͨͤͯͣ͊ͭͫͣ͟ ͙͔͙ͫͫͭͣͣ͊ ͦ͒ ͎͔ͦͪͦͣͤ ͔͞ ͍͙͊͗ͤͦͫͭ ͭ͊;ͤͦͫͭ ͍ͦ͋͊͊ͥ͊͢ ͍ͯͨͪ͊͊͢;͔͟ ͔͍͔ͫͤ͟ͼ͔ 
͙ͪ͊͒ͤͻ ͙͔ͫͫͭͣ͊Φ ˻͍͙͍͔ͫͭ͊ͪ͊ͥ ͙͍͎ͫͨͪ͊ͤͦ ͔ͪͭ͊ͥ͊͟ ͙ͪ͊͒ͤͻ ͔͔͔ͣͤ͊ͭ͊͡ ͔͞ ͍͙ͦͫͤͦͤ ͊͒͊ͭ͊͘͟ ͙ͦ͟͞ ͙͔͙ͫͫͭͣ 
ͣͦͪ͊ͯ͞ ͙͍ͪ͘΄͙͙ͭΣ ͊ ͍ͦ͊͞ ͔ͨͪͦ͋ͣ͡ ͦ͞΄ ͍͙΄͔ ͙͒ͦ͋͊͞ ͤ͊ ͤ͊͘;͊ͯ͞ ͯ ͙͔͙ͫͫͭͣͣ͊ ͫ͊ ͍͙΄͔ ͙ͪ͊͒ͤͻ ͔͔͔ͣͤ͊ͭ͊͡Φ 
˿ ͙ͭͣ ͯ ͍͔͙͘Σ ͙͍ͫͨͪ͊ͤͦ ͔͍͔ͨͪͦͭͦ͊ͥ͟͞ ͙͔ͫͫͭͣ͊Σ ͙ ͔͎͍ͥͦ͊ ͙ͨͪ͊ͭ͟;ͤ͊ ͔͙ͪ͊͊͘͡ͼ͙͊͞ ͦ͒ ͍͔͙͔͟͡ ͫͯ ͍͙͊͗ͤͦͫͭ 
͊͘ ͙͍ͫͨͪ͊ͤͦͫͭ ͙͍͙ͨͪͦͦ͒ͤ͘ͻ ͨͪͦͼ͔ͫ͊Φ ̂ ͔͔ͫ͒͡ΐ͙ͣ ͙͔͙ͨͪͣͪͣ͊Σ ͔ͨͦͭͪ͋ͤͦ ͔͞Υ 
 

¶ ̂ͯ͟͢;͙͙ͭ ͙͔ͫͫͭͣ ͙ ͍͙ͦͤͫͭ͊ͭͦ͊ͭ͟ ͔͎͍ͥͦͯ ͔͙͍ͤͫͨͪ͊ͤͦͫͭ ͯ ͪ͊͒ͯ 

¶ ˴͙͔ͦͪͫͭΐ͙ ͙͔ͨͪ͊͒ͤ͟͡ ͔͔ͣͭͦ͒ ͙͎͙͔͒͊ͤͦͫͭ͟͞ ͙͔ͫͫͭͣ͊ ͙͙͙ͨͪͫͭͯͨͭ ͔ͪ΄͍͊͊ͥͯ ͔ͨͪͦ͋ͣ͊͡ ͙ 
ͦͭ͊ͥ͊ͥͯ͟͡ ͍͍͊ͪͦ͊͟ 

¶ ˽ͦ ͦͭ͊ͥ͊ͥͯ͟͡ ͍͍͊ͪͦ͊͟Σ ͙͙ͨͯͫͭͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ ͙ ͍͙ͦͤͫͭ͊ͭͦ͊ͭ͟ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ 

¶ ̂ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐͦ͞ ͺ͙ͦͪͣΣ ͔͍͙͔͙͙͒ͤͭͪ͊ͭ ͍͔ͫ ͍͍͔͊ͪͦ͟ ͙ ͍͔͙ͤ͊ͫͭ ͔͔ͣͪ ͔ͦ͟͞ ͫͯ ͙ͦͪ͟΄ΐ͔͔ͥ ͯ 
͙ͥͻ͍ͦͦͣ ͦͭ͊ͥ͊ͥͯ͟͡ 
 

 
˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ 
͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ ͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ 
͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ ͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ  
 
ˤ͔͔ͪͣ ͔ͨͦͭͪ͋ͤͦ ͊͘ ͔͍͙͔͙͔͒ͤͭͪ͊ͥ ͍͍͊ͪͦ͊͟ ͔ͤ ͙ͯ͊͘͡ ͯ ͍͔͔ͪͣ ͙͔ͪ͊͒͘ ͊͒͊ͭ͊͘͟Φ ˹͍͙͊ͫͭ͊ͤ͟ ͔ͦ͒ͪΏ͔ͯ͞ ͒͊ ͙͡ 
ΐ͔ ͊͒͊ͭ͊͘͟ ͙͙͋ͭ ͯͪ͊Ώ͔ͤ ͙ͦͪ͟΄ΐ͔͔ͥͣ ͔͔͎ͪͫͦ͟͡͞ ͙͙͡ t[/ ͍ͯͨͪ͊͊ͥ͊͢Φ  
 
˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ ͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˣ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪΦ 5 ͍͎ͦͦ 
͙ͨͪͪͯ;͙ͤ͊͟Φ
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˽˾ˮ˶˻˥όмύΥ 
 
˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͍͊ͪ͊͟ ͤ͊ ͔ͣͦ͒ͯ͡ ͔ͯͪΏ͊͊͞ ͊͘ ͙͋͊͘ͼ͙͍͔͊ͥ ͔͍͒ͦ͊͡ 
 

˻͙ͨͫ ͍͊ͪ͊͟ ό͊͒͊ͭ͊͘͟ύΥ ˹͊ ͔ͯͪΏ͊ͯ͞ ͊͘ ͙͋͊͘ͼ͙͍͔͊ͥ ͔͍͒ͦ͊͡ ͙͔ͫͫͭͣ͊ ͔ͤ ͺͯͤ͟ͼ͙͙ͦͤ΄͔ ͙͍ͫͨͪ͊ͤͦΦ 
͙͙̇ͤ͒͊ͪ͡ . ͔ͫ ͔ͤ ͙͍͊͘͡;͙Σ ͔ͦͫͭ͊͞ ͯ ͍ͯͯ;͔ͤͦͣ ͫͭ͊ͥͯΦ 
 
͍͙̂ͫͦ͡ ͪ͊͒͊Υ ˿͙͔ͫͭͣ ͙ͪ͊͒ ͤ͊ ͔͔ͫ͒͡ΐ͙ ͤ͊;͙ͤΥ ˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ́м (˿́ˢ˾́ύ ͨͦ;͙͔ͥ ͙ͪ͊͒ͤ 
ͼ͙ͯͫ͟͡ ͊͘ ͍͔ͦ͋͊͊ͥ͢ ͨͪͦͼ͔ͫ͊ ͫ͊ ͔͔ͫ͒͡ΐ͙ͣ ͍͙ͯͫͦͣ͊͡ ͪ͊͒͊Υ 
 
- ˴͙ͨ͡ ͼ͙͙ͤ͒ͪ͊͡  s͙͍͊͘͡;͙ ͔ͫ ͤ͊ͦͤ͟ ͙͙ͨͪͭͫ͊͟ ͔ͭ͊ͫͭͪ͊ ˿́ˢ˾́ ͙ ͯ ͭͦͣ ͨͦͦ͗͊ͯ͡͞ ͔ͦͫͭ͊͞ мл 
͔͙ͫͯͤ͒͟Σ ͔ͨͦͫ͡ ͎ͭͦ͊ ͔ͫ ͎͊͊ͤͦ͡ ͍ͯ͊͡;͙Σ  ͊ ͙͍͊͘͡;͙ ͔ͫ ͙ͨ͟͡ ͼ͙͙ͤ͒ͪ͊͡ B. 

- ˴͙ͨ͡ ͼ͙͙ͤ͒ͪ͊͡ B ͦ ͔ͫͭ͊͞ ͯ ͙͍ͯ͘;͔ͤͦͣ ͫͭ͊ͥͯ мл ͔͙ͫͯͤ͒͟Σ ͤ͊ͦͤ͟ ;͔͎͊ ͔ͫ ͎͊͊ͤͦ͡ ͍ͯ͊͡;͙Φ 
- ˽͔͙ͪ͒͊͟; όP1) ͔ͫ ͙͙ͦͪͫͭ͟ ͊͘ ͙͋ͦͪ͘ ͎ͣͦͯΐ͙ͤͦͫͭ ͪ͊͒͊ ͙͔ͫͫͭͣ͊ ͯ ͙͙ͦͤͭͤͯͪ͊ͤͦͣ͟-͔͔͙ͤͨͪ͒ͤͦͣ͟ 
ͪ͊͒ͯ ͙͙͡ ͊͘ ͍͔ͦ͋͊͊ͥ͢ ͫ͊ͣͦ ͔͎͒ͤͦ͞ ͼ͙ͯͫ͊͟͡Φ 
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˽˾ˮ˶˻˥όнύΥ 
 
˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͍͊ͪ͊͟ ͤ͊ ͔ͣͦ͒ͯ͡ ͔ͯͪΏ͊͊͞ ͊͘ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͔͍͒ͦ͊͡ 
 

˻͙ͨͫ ͍͊ͪ͊͟ ό͊͒͊ͭ͊͘͟ύΥ ˿͍͔ͭ͊ͪͭͦ͊ͥͣ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͙ͨͥ͊͟͡;͔  s͔ͫ ͙͍͊͘͡;͙ ͯ ͙ͪ͊ͥ͟͞ 
ͨͦͦ͗͊͡͞ ͙ ͙͍͙͊ͭͪ͊͟ ͔ͫͤͦͪ͘ 1B2Φ ͙̇ͯͫ͟͡ ͪ͊͒͊ ͔ͣͦ͒͊͡ ͔ͫ ͔ͤ ͍͙ͦ͒͊͞ ͔͒͊͢Φ 
 
͍͙̂ͫͦ͡ ͪ͊͒͊Υ ˽͙ͪ͊͊ͤ͊͘͟ ͔͞ ΄͔ͣ͊ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͍͍͔ͪ͊ͪͫͭ͊͊ͥ͘ ͔͍͒ͦ͊͡Φ ˽͙͙ͪͭͫͦͣ͟ ͤ͊ 
͔ͭ͊ͫͭͪΣ ͙ͨͥ͊͟͡;͊ ˢ ͔ͫ ͙͍͊͘͡;͙ ͒ͦ ͔͎ͪ͊ͥ͟͞ ͨͦͦ͗͊͊͡͞ 1B2, ͭ͊͒͊ ͔ͫ ͔ͫͭ͊ͪͭͯ͞ ͙ͨͥ͊͟͡;͊ B ͙͘ 
ͨͦ;͔͎ͭͤͦ ͨͦͦ͗͊͊͡͞ 2S1Φ ˴͊͒͊ ͔ͫ ͙͎͔͒ͦͫͭͤ ͙ͪ͊ͥ͟͞ ͨͦͦ͗͊͡͞ 2S2Σ ͙͍͙͊ͭͪ͊͟ ͔ͫ ͙ͨͥ͊͟͡;͊  sͦ͊͟͞ 
͔ͫ ͙͘ ͔͎ͪ͊ͥ͟͞ ͨͦͦ͗͊͊͡͞ 1B2 ͍ͪ͊ΐ͊ ͯ ͨͦ;͔͙ͭͤ ͨͦͦ͗͊͡͞ 1B1 ͙ ͭ͊͒͊ ͔ͫ ͊͘ ͥͦͣ ͍ͪ͊ΐ͊ ͙ͨͥ͊͟͡;͊ B 
ͯ ͨͦ;͔͙ͭͤ ͨͦͦ͗͊͡͞ 1S2.  
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˽˾ˮ˶˻˥όоύΥ 
 
˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͍͊ͪ͊͟ ͤ͊ ͔ͣͦ͒ͯ͡ ͔ͯͪΏ͊͊͞ ͊͘ ͔͙ͨͦ͒ͤ͊͞;ͤͦ 
͍͔͒ͦ͒͊͊ͥ ͔͍͒ͦ͊͡ 
 
˻͙ͨͫ ͍͊ͪ͊͟ ό͊͒͊ͭ͊͘͟ύΥ ˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ́м ͔ͣͦ͒͡ ͔ͯͪΏ͊͊͞ ͔ͤ ͔ͫͭ͊ͪͭͯ͞Φ 
 
͍͙̂ͫͦ͡ ͪ͊͒͊Υ ˹͊ ͙ͫ͡ͼ͙ ͔͞ ͙ͨͪ͊͊ͤ͊͘͟ ΄͔ͣ͊ ͔ͣͦ͒͊͡ ͔ͯͪΏ͊͊͞ ͊͘ ͔͙ͨͦ͒ͤ͊͞;ͤͦ ͍͔͒ͦ͒͊͊ͥ ͔͍͒ͦ͊͡Φ 
˽͙͙ͪͭͫͦͣ͟ ͤ͊ ͔ͭ͊ͫͭͪ ́м ͙͍͙͊ͭͪ͊ͣͦ͟ ͔ͫͤͦͪ͘ м.м ͙ͦ͟͞ ͙͍͊͘͡;͙ ͙ͨͥ͊͟͡;ͯ ͙ ͙͍͙͊ͭͪ͊͟ ͙͙͙ͨͪͭͫͤ 
͔͙ͨͪ͒͊͟; ͒ͦ ͔͎ͪ͊ͥ͟͞ ͨͦͦ͗͊͊͡͞ м.нΣ ͊ ͦͤ͒͊ ͔ͫ ͍ͪ͊ΐ͊ ͯ ͨͦ;͔͙ͭͤ͋ ͨͦͦ͗͊͡͞Φ 
 
˽͔ͦͭͪ͋ͤͦ ͔͞ ͙͙ͯͪ͊͒ͭΥ 
- ˴ͪ͊ͭ͊͟ ͙ͦͨͫ ͎ͣͦͯΐ͙ͻ ͯͪͦ͊͘͟ ͊ͫͭͦ͊͘͞ ͙ ͔͎͔ͨͪ͒͡ ͔͔ͪ͒ͦͫ͒͊͡ ͙͙͙͍ͫͨͭ͊ͥ͊Σ 
- ͍͙͙̂ͭͪ͒ͭ ͯͪͦ͘͟ ͙ ͙͙ͦͭͦͤͭ͟͡ ͊ͫͭͦ͘͞Σ 
- ˿͍͙ͭ͊ͪͭͦ͊ͭ ͔ͣͦ͒͡ ͔ͯͪΏ͊͊͞ ͙ ͍͙͙ͨͦͭͪ͒ͭ ͙͍ͫͨͪ͊͊ͤ ͪ͊͒Φ 
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́˸ ς x о 
 
 
 

˨ˮ˳ˢ˥˹˻˿́ˮ˴ˢ ˮ ˻́˴˶ˢ˺ˢ˺˩ ˴ˤˢ˾˻ˤˢ ˨ˮ˨ˢ˴́ˮ̉˴ˮ̆ ˾ˢ˨˹ˮ̆ 
˿́ˢ˹ˮ̇ˢ 
 
˨͙͙͒͊ͭ͟;͔͟ ͔ͪ͊͒ͤ ͙ͫͭ͊ͤͼ͔ ͯ ͔ͣͻ͙͊ͭͪͦͤͼ͙ ͔͍ͨͪ͒ͫͭ͊͊ͯ͢͞ ͙ͨͪ͊ͭ͟;͔ͤ ͙͔ͫͣͯ͊ͭͦͪ͡ ͙ͪ͊ͤ͘ͻ ͙͍͙ͨͪͦͦ͒ͤ͘ͻ 
ͨͪͦͼ͔ͫ͊ ͙ͦ͟͞ ͔ͫ ͙͍͊ͫͤ͊ͯ͘͞ ͤ͊ ͙͍ͦͣ͋ͤͦ͊ͤͦͣ͟ ͍ͯͨͪ͊͊ͥͯ͢Φ ̂ ͍͙ͦͣ ͨͪͦͼ͔͙ͫͣ͊Σ ͔͙ͨͤͯͣ͊ͭ͊͟Σ ͔͔͙ͭͪ͟͡;͔ͤ 
͔͔ͦͣͨͦͤͤͭ͟ ͙ ͎͙ͦ͊͟͡ ͙͎͙͙͒ͭ͊ͤ͡ͻ ͔ͦͤͭͪͦͪ͊͟͡ ͍ͦͫͤͦ ͫͯ ͍ͯͨͪ͊͊ͥ͊͢Φ  ˨͙͎͙͊ͤͦͫͭ͊͟͞ ͨͪͦͼ͔ͫ͊ ͙ 
͔ͦͭ͊ͥ͊ͥ͟͡ ͎͔ͪ΄͊͊͟ ͤ͊ ͙͙͒͒͊ͭ͟;͙ͣ͟ ͙ͫͭ͊ͤͼ͊ͣ͊ ͔͍ͨͪ͒ͫͭ͊͊͢ ͍ͫ͊ͪ΄͔ͤ ͔ͣͭͦ͒ ͙͔͔ͨͪͨͪͣ ͔͔ͦͨͪ͊ͭͪ͊ ͊͘ 
͔͔ͪ͊ͤ͡ ͙͍͔ͨͪͦͦ͒ͤ͘ ͍͔ͯͫͦ͡Φ ̂ ͔͔ͫ͒͡ΐ͙ͣ ͙͔͙ͨͪͣͪͣ͊Σ ͔ͨͦͭͪ͋ͤͦ ͔͞Υ 
 

¶ ̂ͯ͟͢;͙͙ͭ ͙͔ͫͫͭͣ ͙ ͍͙ͦͤͫͭ͊ͭͦ͊ͭ͟ ͔͎͍ͥͦͯ ͔͙͍ͤͫͨͪ͊ͤͦͫͭ ͯ ͪ͊͒ͯ 

¶ ˴͙͔ͦͪͫͭΐ͙ ͙͔ͨͪ͊͒ͤ͟͡ ͔͔ͣͭͦ͒ ͙͎͙͔͒͊ͤͦͫͭ͟͞ ͙͔ͫͫͭͣ͊ ͙͙͙ͨͪͫͭͯͨͭ ͔ͪ΄͍͊͊ͥͯ ͔ͨͪͦ͋ͣ͊͡ ͙ 
ͦͭ͊ͥ͊ͥͯ͟͡ ͍͍͊ͪͦ͊͟ 

¶ ˽ͦ ͦͭ͊ͥ͊ͥͯ͟͡ ͍͍͊ͪͦ͊͟Σ ͙͙ͨͯͫͭͭ ͙͔ͫͫͭͣ ͯ ͪ͊͒ ͙ ͍͙ͦͤͫͭ͊ͭͦ͊ͭ͟ ͔͎͍ͥͦͯ ͺͯͤ͟ͼ͙ͦͤ͊ͤͦͫͭ͡ 

¶ ̂ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐͦ͞ ͺ͙ͦͪͣΣ ͔͍͙͔͙͙͒ͤͭͪ͊ͭ ͍͔ͫ ͍͍͔͊ͪͦ͟ ͙ ͍͔͙ͤ͊ͫͭ ͔͔ͣͪ ͔ͦ͟͞ ͫͯ ͙ͦͪ͟΄ΐ͔͔ͥ ͯ 
͙ͥͻ͍ͦͦͣ ͦͭ͊ͥ͊ͥͯ͟͡ 
 

 
˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͍͔͔ͪͣ ͔ͫ 
͍͊ͯͫͭ͊͊͘͢Σ ͊ ͯ;͔͙ͤ͟ ͙͒ͦ͋͊͞ ͍͔͋ͦ͒ͦ ͤ͊ ͍ͦͫͤͦͯ ͎ͦͤͦ͊ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ ͯͪ͊Ώ͔ͤͦΦ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ 
͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ ͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͒ͦ ͭ͊͒͊ 
ͯͪ͊Ώ͔ͤͦΦ  
 
ˤ͔͔ͪͣ ͔ͨͦͭͪ͋ͤͦ ͊͘ ͔͍͙͔͙͔͒ͤͭͪ͊ͥ ͍͍͊ͪͦ͊͟ ͔ͤ ͙ͯ͊͘͡ ͯ ͍͔͔ͪͣ ͙͔ͪ͊͒͘ ͊͒͊ͭ͊͘͟Φ  
 
˿͍͊ ͔ͨͦͭͪ͋ͤ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͙͊͞ ͙ͤ͊͊͘͡ ͔ͫ ͯ ͙͎ͨͪͦͯ͡Φ 
 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ ͎ͪ͊͒ͤͦ ͊͒͊ͭ͊͘͟ ˣ ͙ͦ͟͞ ͔ͫ ͙ͤ͊͊͘͡ ͯ ˢ͔ͤͫͯ͟ ͋ͪ 5 ͍͎ͦͦ 
͙ͨͪͪͯ;͙ͤ͊͟Φ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

255 

 

˽˾ˮ˶˻˥όмύΥ ˨͙͎͙͊ͤͦͫͭ͊͟͞ ͙ ͔ͦͭ͊ͥ͊ͥ͟͡ ͍͊ͪ͊͟  ͙͔ͫͫͭͣ͊ ͙͎͙ͫͤ͊͊͘͡ͼ͙͔͞ ͤ͊ 
͙ͫͭ͊ͤͼ͙ ͊͘ ͙͙͒ͫͭͪ͋ͯͼ͙ͯ͞ 
 
͍͙̂ͫͦ͡ ͍͙͎ͨͪ͊ͤͦ͡ ͪ͊͒͊Υ 
 
˸͎͊͊ͼ͙ͤ ͔͞ ͔͍͔ͫͤ͊͋͒ͤ ͔ͫͤͦͪͦͣ͘ ͙ͦ͟͞ ͔͍͙͔͙͒ͤͭͪ͊ ͔ͨͦͨͯͥͤͦͫͭ ͎ͣ͊͊ͼ͙ͤ͊ ͙ͦͣ͊͒ͣ͊͟Φ ̂ ͫͯ͡;͊ͯ͞ ͒͊ ͯ 
͎ͣ͊͊ͼ͙ͤͯ ͔ͤͣ͊ ͍͙΄͔ ͔͍͒ͦ͊͡Σ ͙͎͙͙ͫͤ͊ͪ͊͘͡ ͒͊ ͞ ͔ ͎ͣ͊͊ͼ͙ͤ ͨͪ͊͊ͤ͘Σ ͙ ͔͙ͨͪ͒͊͟ ͪ͊͒Φ 
 

¶ ˴͙͙͙ͦͪͫͭͭ ΄͔͔ͣ ͙ ͔ͨͦ͒͊ͭ͟ ͙͘ ͔ͭͻ͙ͤ;͔͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞  ͔ͣͻ͎͊ͭͪͦͤͫͦ͟  ͙͔ͫͫͭͣ͊  

¶ ˮ͙͙͍ͫͨͭ͊ͥ͊ ͨͦ ͔͙ͨͦͭͪ͋ ͙͙ͪ͊͒ͭ ͤ͊ ͪ͊͒ͤͦͣ ͫͭͦͯ͡Φ  

¶ ˾͍͔͊͒ͦ ͙͍͙͙ͦ͒ͭ͘ ͎͙͙ͤ͊ͨͦͦ͒ͤͣ͞͞ ͔ͯͪΏ͙͊ͣ͊͞  ͙ ͙͔͙ͤͫͭͪͯͣͤͭͣ͊Φ  

¶ ͍͙͙̂ͭͪ͒ͭ ͯͪͦ͘͟ ͔͙͍͙ͤͫͨͪ͊ͤͦͫͭ ͙ ͔͍͙͔͙͙͒ͤͭͪ͊ͭ ͎͊Φ  

¶ ˻͙͙ͭͦͤͭ͟͡ ͔͙͍͙ͤͫͨͪ͊ͤͦͫͭΦ  

¶ ˴͙͙ͦͤͭͪͦͫ͊ͭ͡ ͺͯͤ͟ͼ͙͙͔ͦͤͫ͊ͥ ͙͔ͫͫͭͣ͊Φ  

¶ ˤ͙͙ͦ͒ͭ ͪ͊;ͯͤ͊ ͦ ͊͘΄͙͙ͭͭ ͤ͊ ͪ͊͒ͯ 

¶ ˸͙͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣ ͙͊ͪ͊͒ͯ͘͘ ͊͒͊ͭ͊͘͟ ͔͞ ол ͙ͣͤͯͭ͊Φ  

¶ ˽ͦ ͙͔ͫͭͯ͟ ͙͎ͣ͊ͫͣ͊ͤͦ͟͡ ͍͔͔ͪͣͤ͊ ͊͒͊ͭ͊͘͟ ͔ͫ ͔͙ͨͪ͒͊͟ ͙ ͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͯͪ͊Ώ͔ͤͦΦ 

¶ ˢͦ͟ ͯ ͍͙ͦͪͯ͟ ͍͔͔ͪͣͤ͊ ͊͘ ͙ͪ͊͒ͯ͘ ͊͒͊ͭ͊͘͟ ͯ;͔͙ͤ͟ ͨͦ ͍ͫͦͦ͞͞ ͍͙ͦ͢ ͔͙͔ͨͪͤ͟ ͪ͊͒ ό͔ͦ͒ͯͫͭ͊͊ͥ͞ύ 
͔͋ͦ͒ͯ͞ ͔ͫ ͦͤͦ ΄ͭͦ ͔͞ ͯͪ͊Ώ͔ͤͦΦ  

 
˭͊ ͦͼ͔͙͍͔ͥ͊ͥ ͙͙͙ͦͪͫͭͭ͟ ͦ͋ͪ͊͊͘ͼ ͊͘ ͦͼ͔͙͍͔ͥ͊ͥ 
 

˿͙͟ͼ͊ ͔ͯͪΏ͊͊͞ 

 
   ˻ ͙ͨͫ ͍͊ͪ͊͟ 

 
ˮ ͊ͦ͟ ͔͞ ͎ͣ͊͊ͼ͙ͤ ͔͍͒ͦ͊͡ ͊͘ ͙͙͒ͫͭͪ͋ͯͼ͙ͯ͞ ͨͪ͊͊ͤ͘Σ ͙͔ͫͫͭͣ ͭͦ ͔ͤ ͙͎͙͙ͫͤ͊ͪ͊͘͡ ͙ ͍ͤ͊ͫͭ͊͊͢ ͪ͊͒Φ ˭͊͒͊ͭ͊͟ 
͙ͫͭ͊ͤͼ͔ ͊͘ ͙͙͒ͫͭͪ͋ͯͼ͙ͯ͞ ͔͞ ͒͊ ͔͍͔͒ͦ͡ ͙͘ ͎ͣ͊͊ͼ͙ͤ͊ ͙͙͙͒ͫͭͪ͋ͯͪ͊ ͤ͊ ͔ͨͦͪͭͤͯ͟ ͭͪ͊ͯ͟ ͔ͯͪΏ͊͊͞ ͊͘ 
͙͔ͫͦͪͭͪ͊ͥΦ 
 
̂ͪͦ͘͟ ͍͊ͪ͊͟ ό͔͒ͤ͊͞ ͍͙͊ͪ͊ͤͭ͊͞ύ 
 
˻ͭ͊͘͟ ͔ͣͦ͗ ͙ͤ͊ͫͭ͊ͭ ͎͋ͦ͘ ͔͊ͫͤ͘;͔ͥ͊ ό͙͊ͨͪ͊ͤͦͫͭ͘͢ύ ͔͙͔ͣͭͪ͊ ͙͙͡ ͙͔͙ͨͪͣͤ͊͟͞ ͙ͦͨͭ;͎ͦ͟ ͔ͫͤͦͪ͊͘ ͙ͨͪ 
͒ͤͯ ͎ͣ͊͊ͼ͙ͤ͊Φ ˻;͙͙͙ͫͭͭ ͍ͨͦͪ΄͙͔ͤ ͔ͫͤͦͪ͊͘ ͙ ͙͙ͨͯͫͭͭ ͙ͫͭ͊ͤͼͯ ͯ ͪ͊͒Φ 
˽͔ͤͯͣ͊ͭͫ͊͟ ΄͔ͣ͊ ͙ͫͭ͊ͤͼ͔ ͊͘ ͙͙͒ͫͭͪ͋ͯͼ͙ͯ͞ 


