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1 ɹʘסʜʘʨʣʘʤʘʥʳץ שʳʩץʘʰʘ ʩʠʧʘʪʪʘʤʘʩʳ 

  

ɹʘסʜʘʨʣʘʤʘʥʳש ʪװʣʝʢʪʝʨʽʥʽש ʢᴅʩʽʙʠ ץʳʟʤʝʪʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʞᴅʥʝ 

ʘʟʘʤʘʪʪʳץ ʵʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʘ, ʀʥʪʝʨʥʝʪ ʞᴅʥʝ 

ʘץʳʣʜʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʘʟʘʣʳץ ʥʝʛʽʟʽ ʩʘʣʘʣʘʨʳʥʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʕʣʝʢʪʨʦʥʠʢʘ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʩʳʥʳש 

ʤʘʤʘʥʜʘʨʳʥ ʜʘʷʨʣʘʫ "ʕʣʝʢʪʨʦʥʜʳץ ʞװʡʝʣʝʨ" ʠ çʕʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳץ 

̔ ʳʣʘʨè ʜʝʛʝʥ ʝʢסʨʳʣײץ ʩʧʝʮʠʘʣʠʟʘʮʠʷʩʳ ʙʘʨ ñElectronic and Electrical 

Engineeringè - çʕʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ ʕʣʝʢʪʨʦʪʝʭʥʠʢʘè  ʘʪʪʳ ʤʘʤʘʥʜʳץ ʙʦʡʳʥʰʘ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʧᴅʥʜʝʨʽʥʽש ʤʘʟʤײʥʳ ᴅʣʝʤʥʽש ʞʝʪʝʢʰʽ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʽʥʽש ʪʠʽʩʪʽ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞᴅʥʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʽש ʭʘʣʳץʘʨʘʣʳץ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ᴅʟʽʨʣʝʥʛʝʥ. 

ʂᴅʩʽʧʪʽʢ ץʳʟʤʝʪʪʽש ʪװʨʣʝʨʽ: ᴇʥʜʽʨʽʩʪʽʢ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ;ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ; ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʞᴅʥʝ ʙʘʩץʘʨʫʰʳʣʳץ; 

ʤʦʥʪʘʞʜʘʫ ʞᴅʥʝ ʞᴇʥʜʝʫ; ʝʩʝʧʪʝʫ ʞᴅʥʝ ʜʠʟʘʡʥ; ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨ. 

ʂᴅʩʽʙʠ ץʳʟʤʝʪʪʽש ʩʫʙʲʝʢʪʽʣʝʨʽ ʤʳʥʘʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: 

ʧʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ ʣʦʛʠʢʘʣʳץ ʠʥʪʝʛʨʘʣʜʳץ ʩʳʟʙʘ, ʩʝʥʩʦʨ ʞᴅʥʝ 

ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨ ʢᴇʤʝʛʽʤʝʥ ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘ ʩʘʣʘʣʘʨʳ װʰʽʥ ʵʣʝʢʪʨʦʥʠʢʘ 

ʞᴅʥʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʽʢ ʙʘʟʘʩʳʥ ʞʦʙʘʣʘʫ, ʞʘʩʘʫ. 

ɹʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʘץʩʘʪʳ (ʕʇ) ʣɻʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʜʘ ʞʦסʘʨʳ ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫ, ʦʣʘʨʜʳש 

ʪʘשʜʘʫʣʳ ʤʘʤʘʥʜʳץʪʘʨʳʥʜʘ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤʽʥʜʝʪʪʝʨʜʽש ʩʘʧʘʣʳ 

ʦʨʳʥʜʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʢᴅʩʽʙʠ ʝשʙʝʢ ʥʘʨʳסʳʥʜʘסʳ ײʪץʳʨʣʳסʳʥ 

 .ʢʝʣʝʰʝʛʽ שʞʝʪʽʩʪʽʢʪʝʨʜʽ ʙʽʣʫ ʞᴅʥʝ ʩʘʣʘʥʳ ץʳ ʞʘᴃʘʥʜʳסשʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʩʦץ

ɹ̔ ʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʽʥʜʝʪʽ:  

-  ʝשʙʝʢ ʥʘʨʳסʳ װʰʽʥ ʨʘʜʠʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʣʘʨʳʥʜʘסʳ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʪʝʭʥʠʢʘʣʳץ 

ʤʘʤʘʥʜʘʨʜʳש ʞʘשʘ ʙʫʳʥʳʥ ʦץʳʪʫ, ʞʦסʘʨʳ ʞʝʢʝ ʞᴅʥʝ ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʝʨʛʝ ʠʝ 

ʢʦʤʘʥʜʘʜʘ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ ʙʘʩʪʘʤʘʩʳ; 

 -  ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ סʳʣʳʤʠ ץʳʟʤʝʪʪʽש ʠʥʪʝʛʨʘʮʠʷʩʳ; 

 -  ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ, ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʤᴅʜʝʥʠ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳ ץʦʣʜʘʫ ʤʘץʩʘʪʳʥʜʘ ʘʣʳʩ ʞᴅʥʝ ʞʘץʳʥ ʰʝʪ ʝʣʜʝʨʜʽש ʞʝʪʝʢʰʽ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʽʤʝʥ ᴅʨʽʧʪʝʩʪʽʢ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ; 

 -  ʦrץʪʫ ʩʘʧʘʩʳ ʙʦʡʳʥʰʘ ʪʘʣʘʧʪʘʨʜʳ ʘʡץʳʥʜʘʫ, ʢʫʨʩʪʘʨ, ʩʝʤʠʥʘʨʣʘʨ, 

ʤʘʩʪʝʨ-ʢʣʘʩʪʘʨ, ʪᴅʞʽʨʠʙʝʣʝʨ, ʞײʤʳʩ ʪᴅʞʽʨʠʙʝʩʽʥ ᴇʪʢʽʟʫ ʤʘץʩʘʪʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ 

 ʘʪʳʥʘʩʪʘʨʜʳץ ʤʳʩ ʙʝʨʫʰʽʣʝʨʤʝʥײʳʟʤʝʪʪʝʨʽ ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʣʝʨʤʝʥ, ʞץ

ʢʝשʝʡʪʫ.  

çElectronic and Electrical Engineeringè ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש 

ʤʘʟʤײʥʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʢʨʝʜʠʪʪʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʩᴅʡʢʝʩ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ 

ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ, ʦʨʳʩ ʞᴅʥʝ ʘסʳʣʰʳʥ ʪʽʣʜʝʨʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ʆʇ ɹʦʣʦʥ ʧʨʦʮʝʩʽʥʽש ʧʨʠʥʮʠʧʪʝʨʽʥ ʪʘʙʳʩʪʳ ʽʩʢʝ ʘʩʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ʉʪʫʜʝʥʪʪʝʨʜʽש ʧᴅʥʜʝʨʜʽ ʦץʳʧ-װʡʨʝʥʫʽʥ ʪʘשʜʘʫ ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ʞʦʩʧʘʨʣʘʫ 

ʥʝʛʽʟʽʥʜʝ, ʦʣʘʨ ᴅʨʙʽʨ ʩʝʤʝʩʪʨ װʰʽʥ ᴇʟʜʝʨʽʥʽש ʞʝʢʝ ʦץʫ ʞʦʩʧʘʨʣʘʨʳʥ (ʉᴆɾ) 



 ʞᴅʥʝ ʵʣʝʢʪʠʚʪʽ ʢʘʪʘʣʦʛ שʜʘʨʣʘʤʘʩʳʥʳסʘʣʳʧʪʘʩʪʳʨʘʜʳ ʙʽʣʽʤ ʙʝʨʫ ʙʘץ

ʢʘʪʘʣʦʛʳʥʳש ʵʜʚʘʡʟʝʨʽ ʧᴅʥʜʝʨ 

ɹʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ, ʥʝʛʽʟʛʽ ʞᴅʥʝ 

ʪʽʣʜʽʢ ʧᴅʥʜʝʨ ʢᴇʣʝʤʽʥ ʘʨʪʪʳʨʜʳ. 

çʕʣʝʢʪʨʦʥʠʢʘʥʳש ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽè, çʉʠʛʥʘʣʜʘʨ ʪʘʨʘʪʫ ʪʝʦʨʠʷʩʳè, 

çʕʣʝʢʪʨʦʥʜץʳ ʞʘʙʜʳץʪʘʨ ʩʭʝʤʦʪʝʭʥʠʢʘʩèr, çʉʘʥʜʳץ ʞᴅʥʝ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳײץ ץʨʳʣסʳʣʘʨ ʞᴅʥʝ ʞװʡʝʣʝʨè, ʕʣʝʢʪʨʦʪʝʭʥʠʢʘʥʳʽ 

ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽè, çʉ/ʉ++ ʧʨʦʛʨʘʤʤʘʣʘʫ ʥʝʛʽʟʜʝʨʽè, çʕʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳץ 

ʤʘʪʝʨʠʘʣʜʘʨè, çʂװʰʪʽʢ ʵʣʝʢʪʨʦʥʠʢʘ ʥʝʛʽʟʜʝʨʽè, çɾʦסʘʨʳ ʞʠʽʣʽʢʪʽ 

ʵʣʝʢʪʨʦʥʠʢʘè, çɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣ-

ʞʘʙʜʳץʪʘʨʳè, çʕʣʝʢʪʨʦʥʜʳץ ʩʝʥʩʦʨʣʘʨ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨè, 

çʆʧʪʦʵʣʝʢʪʨʦʥʠʢʘè, çʇʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ ʣʦʛʠʢʘʣʳץ ʠʥʪʝʛʨʘʣʜʳץ ʩʳʟʙʘʣʘʨè, 

çʉʳʤʩʳʟ ʙʘʡʣʘʥʳʩ ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʳè, çʄʝʭʘʪʨʦʥʠʢʘè, çɾʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪè, çʕʣʝʢʪʨʦʥʜʳײץ ץʨʘʣ-ʞʳʙʜʳץʪʘʨʜʳ ʞʦʙʘʣʘʫè ʞᴅʥʝ ʪ.ʙ.  

ʕʣʝʢʪʨʦʥʠʢʘ ʞʽʥʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, 

ʵʣʝʢʪʨʦʥʜʳ ʞᴅʥʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨ ʩʝʥʽʤʜʽʣʽʛʽʥʝ ʝʨʝʢʰʝ ʢᴇשʽʣ 

ʙᴇʣʽʥʝʜʽ. 

ʉʪʫʜʝʥʪʪʝʨ çפʘʟʘץʪʝʣʝʢʦʤè ɸפ, çʊʨʘʥʩʪʝʣʝʢʦʤè ɸפ, çɸʃʊɽʃè ɸפ, 

çKazTransComè ɸפ, çʂʘʨ-ʊʝʣè ɾʐʉ, çʂʘʟʪʝʣʝʨʘʜʠʦè ɸפ, çפʘʟʧʦʯʪʘè ɸפ, 

çʉʘʡʤʘʥè ɸפ, ɸʉʂɹ çɸʣʘʪʘʫè, LG ʢʦʤʧʘʥʠʷʩʳ ʬʠʣʠʘʣʜʘʨʳ, Cisco, 

Rochde&Schwarz,  ʊʆʆ çʀʂʊʊè, çʂʘʟʘʭʩʪʘʥ ASELSAN ʠʥʞʠʥʠʨʠʥʛè  ɾʐʉ 

ʞᴅʥʝ ʪ.ʙ. ʢʦʤʧʘʥʠʷʣʘʨʜʘ ʪᴅʞʽʨʠʙʝ ʞװʨʛʽʟʝʜʽ. ʽʨʽ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʪʝʣʝʬʦʥ 

ʩʪʘʥʮʠʷʣʘʨʳʥʜʘ. 

ɸʢʘʜʝʤʠʷʣʳײ ץʪץʳʨʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ װʟʜʽʢ ʩʪʫʜʝʥʪʪʝʨ 

ʰʝʪʝʣʜʽʢ ʞʝʪʝʢʰʽ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʪʠʽʩʪʽ EP-ʛʝ ʩᴅʡʢʝʩ ʜʘʡʳʥʜʘʣʘʪʳʥ 

ʙʦʣʘʜʳ. 

çElectronic and Electrical Engineeringè ʪװʣʝʢʪʝʨʽ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʪʝʨʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʥʳש ᴅʨʪװʨʣʽ ʩʝʢʪʦʨʣʘʨʳʥʜʘ 

ʙʘʡʣʘʥʳʩ ʞװʡʝʣʝʨʽʥ ᴅʟʽʨʣʝʫʰʽʣʝʨ װʰʽʥ ʙʘʡʣʘʥʳʩ ʦʧʝʨʘʪʦʨʣʘʨʳ, ʵʣʝʢʪʨʦʥʠʢʘ 

ʤʘʤʘʥʜʘʨʳ, ʦʧʝʨʘʪʦʨʣʘʨ, ʤʝʥʝʜʞʝʨʣʝʨ ʨʝʪʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ. 

 

2 ʆץʫסʘ ʪװʩʫʰʽʣʝʨʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ 

 

ɾʦסʘʨʳ ʦץʫ ʦʨʥʳʥʘ ʪװʩʫ ʪʦʣʳץ ʦʨʪʘ, ʦʨʪʘ-ʘʨʥʘʡʳ ʙʽʣʽʤ ʙʝʨʫ ʦʨʳʥʜʘʨʳʥ 

ʙʽʪʽʨʛʝʥ ʪʘʣʘʧʢʝʨʣʝʨʜʽש ᴇʪʽʥʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ײʣʪʪʳץ ʙʽʨʳסשʘʡ ʪʝʩʪʽʣʝʫ ʢʝʟʽʥʜʝ 

ʢʦʥʢʫʨʩʪʳץ ʪʝʩʪʽʣʝʫʜʽש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʝש ʪᴇʤʝʥʛʽ ʙʘסʘʣʘʫ - ʢʝʤʽʥʜʝ 65 

ʙʘʣʣ ʙʦʣʘʪʳʥ ʙʝʨʽʣʛʝʥ ʩʝʨʪʠʬʠʢʘʪʥʝʛʽʟʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ʂʦʣʣʝʜʞʜʝʨ,12-ʞʳʣʜʳץ ʤʝʢʪʝʧʪʝʨ, ץʦʣʜʘʥʙʘʣʳ ʙʘʢʘʣʘʚʨʠʘʪ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, "ʅɿʄ" ʞᴅʥʝ ʪ. ʙ. ʪװʣʝʢʪʝʨʛʝ ʙʘסʜʘʨʣʘʤʘסʘ ʪװʩʫʛʝ ץʦʡʳʣʘʪʳʥ 

ʘʨʥʘʡʳ ʪʘʣʘʧʪʘʨ ץʦʣʜʘʥʳʣʘʜʳ. ʄײʥʜʘʡ ʪʘʣʘʧʢʝʨʣʝʨ ʘסʳʣʰʳʥ ʪʽʣʽ, 

ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ ʞᴅʥʝ ʘʨʥʘʡʳ ʧᴅʥʜʝʨʜʝʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪʽʣʝʫ ᴇʪʫʽ 

ʪʠʽʩ. 

12 ʞʳʣʜʳץ ʦʨʪʘ, ʦʨʪʘ-ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫ ʞʝʜʝʣ 

 ʘʡʪʘ ʝʩʝʧʪʝʫ ʝʨʝʞʝʩʽץ ʳʪʫʜʘ ʢʨʝʜʠʪʪʝʨʜʽץʥʝʛʽʟʽʥʜʝ ʦ (ʘʥסʘʨʪʳʣץʳʩץ)

 
ʂʦʜ ײפʟʳʨʝʪ ʪװʨʽ ײפʟʳʨʝʪ ʩʠʧʘʪʳ ײפʟʳʨʝʪ ʥᴅʪʠʞʝʩʽ ɾʘʫʘʧʪʳ 



ɾɸʃʇʓ 

(ɹ̔ ʣʽʤ ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ץʦʩʳʤʰʘ ʦץʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ ʪʦʣʳץ ʦץʫʜʳʙ̔ʣʜʽʨʝʜʽ) 

G1 ʂʦʤʤʫʥʠʢʘʪʠʚ

ʪʽʢ 

ʄʦʥʦʪʽʣʜʽʢ ʞװʨʛʽʟʽʧ ʦץʫ 

ʘʫʳʟʰʘ, ʞʘʟʙʘʰʘ ʞᴅʥʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʜʘסʜʳʣʘʨ  

- ʙʘʷʫ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳש 

ʝʢʽʥʰʽ ʪʽʣʜʽ ץʘʙʽʣʝʪʽ 

- ʇʘʡʜʘʣʘʥʫ ץʘʙʽʣʝʪʽ ᴅʨ ʪװʨʣʽ 

ʞʘסʜʘʡʣʘʨʜʘ 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ץʘʨʳʤ-

 ʘʪʳʥʘʩץ

-ʘʢʘʜʝʤʠʷʣʳץ ʭʘʪ ʞʘʟʫ ʘʥʘ 

ʪʽʣʽʥʜʝ ʥʝʛʽʟʜʝʨʽ ʙʘʨ 

- ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪ ʪʽʣʽ 

ʜʝשʛʝʡʽʥʝ 

ʊʦʣʳ4 ץ ʞʳʣʜʳץ ʦץʳʪʫסʘ 

ʢʝʤ ʜʝʛʝʥʜʝ 240 

ʘʢʘʜʝʤʠʷʣʳץ ʢʨʝʜʠʪʪʝʨ 

ʠʛʝʨʫʤʝʥ (ʦʥʳש ʽʰʽʥʜʝ 120 

ʙʘʡʣʘʥʳʩ ʘʫʜʠʪʦʨ-ʣʳץ 

ʘʢʘʜʝʤʠʷʣʳץ ʢʨʝʜʠʪ-ʪʝʨ) 

ʳץʪʠʤʘʣ ץʘʡʪʘ ʩʳʥʘʫ 

ʢʨʝʜʠʪʪʝʨ ʙʦʡʳʥʰʘ ʝʢʽʥʰʽ 

ʪʽʣʜʽʢ ʜʝשʛʝʡʽ ʞʦסʘʨʳ 

ʩʪʫʜʝʥʪʪʝʨ ʙʘʨ. ʊ̔ ʣʽ 

ʙʦʡʳʥʰʘ ʜʝשʛʝʡʽ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪ 

ʪʘʧʩʳʨʫʤʝʥ  ʘʥʳץʪʘʣʘʜʳ 

 ʞᴅʥʝ ץʘʟʘפ

ʦʨʳʩ ʪʽʣʽ 

ʢʘʬʝʜʨʘʩ,r 

ʘסʳʣʰʳʥ 

ʪʽʣʽ 

ʢʘʬʝʜʨʘʩ r

G2 ʄʘʪʝʤʘʪʠʢʘʣʳ

 ץʩʘʫʘʪʪʳʣʳ ץ

- ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʜʝשʛʝʡʜʝ 

ʙʘʟʘʣʳץ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʦʡʣʘʫ   

-ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʧʧʘʨʘʪ 

ʘʣʛʝʙʨʘ, ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ 

ʩʠʪʫʘʮʠʷʣʳץ ʧʨʦʙʣʝʤʘʣʘʨ 

ʰʝʰʫ ץʘʙʽʣʝʪʽ 

- ʘʣʛʝʙʨʘ ʙʦʡʳʥʰʘ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʩʘʫʘʪʪʳʣʳץץʘ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪ 

ʊʦʣʳ4 ץ ʞʳʣʜʳץ ʦץʳʪʫסʘ 

ʢʝʤ ʜʝʛʝʥʜʝ 240 

ʘʢʘʜʝʤʠʷʣʳץ ʢʨʝʜʠʪʪʝʨ 

ʠʛʝʨʫʤʝʥ (ʦʥʳש ʽʰʽʥʜʝ 120 

ʙʘʡʣʘʥʳʩ ʘʫʜʠʪʦʨʣʳץ 

ʘʢʘʜʝʤʠʷʣʳץ ʢʨʝʜʠʪʪʝʨ)  

ʆש ʪʘʧʩʳʨʫ ʢʝʟʜʝ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪ ʜʝשʛʝʡ 

ʤʘʪʝʤʘʪʠʢʘ 1, ʪʝʨʽʩ ï 

ʜʝשʛʝʡʽ ʘʣʛʝʙʨʘ ʞᴅʥʝ ʘʥʘʣʠʟ 

ʙʘʩʪʘʤʘʣʘʨʳ 

ʄʘʪʝʤʘʪʠʢʘ

ʢʘʬʝʜʨʘʩ r

G3 ɾʘʨʘʪʳʣʳʩʪʘ 

ʥʫ-סʳʣʳʤʠ 

ʧᴅʥʜʝʨʜʝʥ 

ʥʝʛʽʟʛʽ 

ʩʘʫʘʪʪʳʣʳץ 

- ᴅʣʝʤʥʽס שʳʣʳʤʠʙʝʡʥʝʩʽʥ 

ʪװʩʽʥʽʧ, ʤᴅʥʽʥ, ʥʝʛʽʟʛʽ ʟʘשʜʘʨ 

 ,ʩʽʥʫװʪ ץʳʣʳʤʠʙʘʟʘʣʳס

- ʙʘʟʘʣʳץ ʛʠʧʦʪʝʟʘʣʘʨ,   

ʟʘשʜʘʨ, ᴅʜʽʩʪʝʨʜʽʪװʩʽʥʫ 

 ʦʨʳʪʳʥʜʳʣʘʨʜʳץ ʘʪʝʣʽʢʪʝʨץ

ʪײʞʳʨʳʤʜʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ  

ʊʦʣʳ4 ץ ʞʳʣʜʳץ ʦץʳʪʫסʘ 

ʢʝʤ ʜʝʛʝʥʜʝ 240 

ʘʢʘʜʝʤʠʷʣʳץ ʢʨʝʜʠʪʪʝʨ 

ʠʛʝʨʫʤʝʥ (ʦʥʳש ʽʰʽʥʜʝ 120 

ʙʘʡʣʘʥʳʩ ʘʫʜʠʪʦʨʣʳץ 

ʘʢʘʜʝʤʠʷʣʳץ ʢʨʝʜʠʪʪʝʨ)  

ʆש ʪʘʧʩʳʨʫ ʢʝʟʜʝ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪ 

ʜʝשʛʝʡ ʌʠʟʠʢʘ 1, ɾʘʣʧʳ 

ʭʠʤʠʷ, ʪʝʨʽʩ ï ʜʝשʛʝʡʽ 

ʬʠʟʠʢʘʙʘʩʪʘʣʫʳ 

ʞᴅʥʝʙʘʟʘʣʳץ ʭʠʤʠ̫ 

ʥʝʛʽʟʜʝʨʽ 

ɾʘʨʘʪʳʣʳʩ

ʪʘʥʫ 

 ʳʣʳʤʜʘʨʳס

ʙʘסʳʪʳʥʜʘ 

 ʳס

ʢʘʬʝʜʨʘʣʘʨ 

ɽʈɽʂʐɽ 

(ɹ̔ ʣʽʤ ʜʝשʛʝʡʽʥʝʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ײץʟʳʨʝʪʪʝʨ ̔ʙʦʡʳʥʰʘ 12-ʰʽ ʞʘʟסʳ ʤʝʢʪʝʧʪʝʨ, ʢʦʣʣʝʜʞʜʝʨ, 

ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʛʫʤʘʥʠʪʘʨʣʳץ-ʵʢʦʥʦʤʠʢʘʣʳץ ʙʘסʳʪʪʘrס  ʙʽʪʽʨʫʰʽʣʝʨʜʽש 

ʢʨʝʜʠʪʪʝʨʜʽ ץʘʡʪʘ ʩʳʥʘʫ ʝʩʝʙʽʥʝʥ ץʳʩץʘʨʪʳʣסʘʥ ʦץʳʪʫʜ  rʙʽʣʜʽʨʝʜʽ) 

S1 ʂʦʤʤʫʥʠʢʘʪʠʚ

ʪʽʢ 

ʞװʨʛʽʟʽʧ ʦץʫʝʢʽ ʪʽʣʜʽ ʞʘʟʙʘʰʘ 

ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ 

ʜʘסʜʳʣʘʨ 

- ʙʘʷʫ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳש 

ʰ̔װ ʥʰʽ ʪʽʣʜʽ ץʘʙʽʣʝʪʽ 

- ʜʘסʜʳʩʳ ᴅʨ ʪװʨʣʽ ʩʪʠʣʴʜʝʛʽ 

ʞᴅʥʝ ʞʘʥʨʜʘסʳ ʤᴅʪʽʥʽʥ ʞʘʟʫ 

- ᴇʟʽʥʜʽʢ ʞײʤʳʩʪʘʨʜʳ ʙʝʣʛʽʣʽ 

ʙʽʨ ʢװʨʜʝʣʽʣʽʢ ʜʝשʛʝʡʽʥʜʝʛʽ 

(ʵʩʩʝ) ʪʝʨʝש ʪװʩʽʥʫ ʤʝʥ 

ʪװʩʽʥʜʽʨʫʜʘסʜʳʣʘʨʳ 

-ʪװʧʥײʩץʘʣʳץ ʤᴅʪʽʥʜ ̔ʙʘʟʘʣʳץ 

ʵʩʪʝʪʠʢʘʣʳץ ʞᴅʥʝ 

ʪʝʦʨʠʷʣʳץ ʩʘʫʘʪʪʳʣʳסʳ 

ʊʽʣ ʙʦʡʳʥʰʘ ʢʨʝʜʠʪʪʝʨʜʽ 

ʪʦʣʳץ ץʘʡʪʘ ʩʳʥʘץ) ץʘʟʘץ 

ʞᴅʥʝ ʦʨʳʩ ʪʽʣʜʝʨʽ) 

 ʞᴅʥʝ ץʘʟʘפ

ʦʨʳʩ ʪʽʣʽ 

ʢʘʬʝʜʨʘʩ r



ʪʦʣʳײץ-ץʥʜʳ ץʘʙʳʣʜʘʫ, 

ʪװʩʽʥʜʽʨʫ, ʰʘʨʪʳ ʨʝʪʽʥʜʝ 

S2 ʄʘʪʝʤʘʪʠʢʘ 

ʣʳץ 

ʩʘʫʘʪʪʳʣʳץ 

- ʠʥʜʫʢʮʠʷ ʞᴅʥʝ ʜʝʜʫʢʮʠʷ, 

ʞʘʣʧʳʣʘʫ ʞᴅʥʝ ʥʘץʪʳʣʘʫ, 

ʪʘʣʜʘʫ ʞᴅʥʝ ʩʠʥʪʝʟ, ʞʽʢʪʝʫ 

ʤʝʥ ʞװʡʝʣʝʫ, ʘʙʩʪʨʘʢʮʠʷʣʘʫ 

ʞᴅʥʝ ץײʩʘʩʪʳץ ʧʘʡʜʘʣʘʥʘ 

ʦʪʳʨʳʧ ʘʨʥʘʡʳ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʦʡʣʘʫ 

 ʘʙʽʣʝʪʽץ

-ʝʨʝʞʝʣʝʨʽ ʪײʞʳʨʳʤʜʘʫ, 

ʥʝʛʽʟʜʝʫ ʞᴅʥʝ ʜᴅʣʝʣʜʝʫ 

 ʘʙʽʣʝʪʽץ

- ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʨװʰʽʥ 

ʬʦʨʤʫʣʘʣʘʨʜʳ ʞᴅʥʝ 

ʢʝשʝʡʪʽʣʛʝʥ ʢʝשʽʩʪʽʢʪʽʢ 

 ʘʙʳʣʜʘʫʜʳ, ʞʘʣʧʳץ

ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ 

 ʦʣʜʘʥʫץ

- ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫ 

ʥʝʛʽʟʜʝʨʽʥ ʪʦʣʳץ ʪװʩʽʥʫ 

ʄʘʪʝʤʘʪʠʢʘ (Calculus) I 

ʙʦʡʳʥʰʘ ʢʨʝʜʠʪʪʝʨʜʽ 

ʪʦʣʳץ ץʘʡʪʘ ʩʳʥʘץ  

ʄʘʪʝʤʘʪʠʢʘ

ʢʘʬʝʜʨʘʩ r

S3 ɾʘʨʘʪʳʣʳʩʪʘ 

ʥʫ-סʳʣʳʤʠ 

ʧᴅʥʜʝʨʜʝʥ 

(ʌʠʟʠʢʘ, 

ʍʠʤʠʷ, 
ɹʠʦʣʦʛʠʷ, 

ɻʝʦʛʨʘʬʠʷ) 

- ʪʘʙʠסʠ ײץʙʳʣʳʩʪʘʨʜ  r

ʪװʩʽʥʫʜʽ ʙʦʣʞʘʡʪʳʥ ᴅʣʝʤʥʽש 

 ʨʳʣʳʤʳʥ ɹʠʦʣʦʛʠʷ ʞᴅʥʝײץ

ʛʝʦʛʨʘʬʠʷ) ʘʨʥʘʡʳ 

ʩʘʫʘʪʪʳʣʳץ, 

ʢʝשʽʥʝʥ סʳʣʳʤʠ ץʘʙʳʣʜʘʫʳ 

 שʘʥ ᴅʣʝʤʥʽסʦʨʰʘץ -

 ʩʽʥʫװʙʳʣʳʩʪʘʨʳʥ ʪײץ  

  ʘʙʳʣʜʘʫץ ʰʽʥʩʳʥʠװ

- ʤʘʪʝʨʠʷʥʳש ᴇʤʽʨ ʩװʨʫ, ʦʥʳש 

ʪʘʙʠסʘʪץʘ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣʳʥ 

 ʩʽʥʫʽʥװʳʣʳʤʠ ʪס

ʪײʞʳʨʳʤʜʘʫ ʪʘʥʳʤʜʳץ 

 ʘʙʽʣʝʪʪʝʨʽץ

ʂʨʝʜʠʪʪʝʨʜʽ ץʘʡʪʘ 

ʝʩʝʧʪʝʫʌʠʟʠʢʘ I, 

ɾʘʣʧʳʭʠʤʠʷ, ɾʘʣʧʳ 

ʙʠʦʣʦʛʠʷ, ɻʝʦʣʦʛʠʷסʘ 

ʢʽʨʽʩʧʝ, ɻʝʦʜʝʟʠʷסʘ 

ʢʽʨʽʩʧʝ; ʆץʫ ʧʨʘʢʪʠʢʘʩʳ 

ʞᴅʥʝ ʪ.ʙ. 

ɾʘʨʘʪʳʣʳʩ

ʪʘʥʫ 

 ʳʣʳʤʜʘʨʳס

ʙʘסʳʪʳʥʜʘס

ʳ 

ʢʘʬʝʜʨʘʣʘʨ 

S4 ɸסʳʣʰʳʥ ʪʣ̔̔ - ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʪװʨʣʽ 

ʩʘʣʘʣʘʨʳʥʜʘ ʦʜʘʥ ᴅʨʽ ᴇʟʽ 

ʦץʫסʘ ʜʘʡʳʥʜʳסʳ 

- ʘסʳʣʰʳʥ ʪʽʣʽʥ ʧʘʡʜʘʣʘʥʘ 

ʦʪʳʨʳʧ ʞʦʙʘʣʳץ ʞᴅʥʝ 

ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʜʘ 

ʪᴅʞʽʨʠʙʝʩʽʥ ʘʣʫ ʜʘʡʳʥʜʳסʳ,  

ɸסʳʣʰʳʥ ʪʽʣʽ ʢʨʝʜʠʪʪʝʨʜʽ 

 ʘʡʪʘ ʝʩʝʧʪʝʫץ

ʘʢʘʜʝʤʠʷʣʳץ ʜʝשʛʝʡʽʥʝʥ 

ʞʦסʘʨʳ ʢᴅʩʽʧʪʽʢʜʝשʛʝʡʛʝ 

ʜʝʡʽʥ (15 ʢʨʝʜʠʪ) 

ɸסʳʣʰʳʥ 

ʪʣ̔̔ʢʘʬʝʜʨʘ

ʩ r

S5 ʂʦʤʧʴʶʪʝʨʣʽʢ 

ʜʘסʜʳʩʳ 

- ʙʽʨ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʪʽʣʽʥʜʝ 

ʙʘʟʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʫ 

ʜʘסʜʳʣʘʨʳ  

- ᴅʨ ʪװʨʣʽ ʧᴅʥʜʝʨ ʦץʳʪʫ װʰʽʥ 

ʩʦʬʪ ʤʝʥ ץʦʩʳʤʰʘʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ 

ɸץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ 

ʢ̔ ʨʽʩʧʝ,ʘץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧᴅʥʽ ʙʦʡʳʥʰʘ 

ʢʨʝʜʠʪʪʝʨʜʽ ץʘʡʪʘ ʝʩʝʧʪʝʫ 

ʇʨʦʛʨʘʤʤʘʣ

ʳץ 

ʠʥʞʝʥʝʨʠʷʢ

ʘʬʝʜʨʘʩ r

 

S6 

ᴄʣʝʫʤʝʪʪʽʢ-

ʛʫʤʘʥʠʪʘʨʣʳץ 

 ʟʳʨʝʪʽ ʞᴅʥʝײץ

ʤʽʥʝʟ-ײץʣʳץ 

- ᴅʨ ʘʟʘʤʘʪʪʳש ʝʣʽʤʽʟʜʽש ʞᴅʥʝ 

ᴅʣʝʤʜʘʤʫʳʥʘ 

ʞʘʫʘʧʪʳʣʳסʳʥ ʪװʩʽʥʫ ʞᴅʥʝ 

 ,ʫסײ

 ʳʣʳʤ ʤʝʥס ,ʳסʘʤʜʘסʦץ  -

ʤᴅʜʝʥʠʝʪʪʝ ʵʪʠʢʘʣʳץ ʞᴅʥʝ 

ʤʦʨʘʣʴʜʳץ ʘʩʧʝʢʪʽʣʝʨʽʥ 

ʪʘʣץʳʣʘʫ ץʘʙʽʣʝʪʽ 

 ʩʪʘʥץʘʟʘפʘʟʽʨʛʽפ

ʪʘʨʠʭʳʥʘʥʢʨʝʜʠʪʪʝʨʜʽ 

 ʘʡʪʘ ʝʩʝʧʪʝʫץ

(ʤʝʤ.ʝʤʪʠʭʘʥʜʳ ʝʩʝʧʢʝ 

ʘʣʤʘסʘʥʜʘ) 

 ץʘʤʜʳסʦפ

ʧᴅʥʜʝʨ 

ʢʘʬʝʜʨʘʩ r



 ʳʣʳʤʠס ʳסʘʟʽʨʛʽ ʟʘʤʘʥץ -

ʛʠʧʦʪʝʟʘʣʘʨ ʞᴅʥʝ 

ʪʝʦʨʠʷʣʘʨʳ ʙʦʡʳʥʰʘ ʩʳʥʠ 

ʪװʩʽʥʫ ʞᴅʥʝ ʜʝʙʘʪʪʘʨ װʰʽʥ 

ʘʡʪʳʩʫ ץʘʙʽʣʝʪʽ 

ʌʠʣʦʩʦʬʠʷʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʛʫʤʘʥʠʪʘʨʣʳץ ʧᴅʥʜʝʨʜʝʥ 

ʢʨʝʜʠʪʪʝʨʜʽ ץʘʡʪʘ ʝʩʝʧʪʝʫ 

ʂᴄʉɯʇʊɯʂ 

(ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ ײץʟʳʨʝʪʪʝʨ ̔ʙʦʡʳʥʰʘ ʢʦʣʣʝʜʞ ʪװʣʝʢʪʝʨʽ װʰʽʥ ɸɺ ʤʝʢʪʝʧʪʝʨ, ʞʦʦ-ʣʘʨʢʨʝʜʠʪʪʝʨʜʽ 

 (ʳʪʫʜʙrʽʣʜʽʨʝʜʽץʘʥ ʦסʘʨʪʳʣץʳʩץʘʡʪʘ ʝʩʝʧʪʝʫʝʩʝʙʽʥʝʥץ

P1 ʂᴅʩʽʧʪʽʢ 

 ʟʳʨʝʪʪʝʨײץ

- ʢᴅʩʽʙʠ ײץʟʳʨʝʪʪʽʣʽʢ 

ʜʝשʛʝʡʽʥʜʝ 5 ʥʝʤʝʩʝ 6 ʩʳʥʠ 

 ʩʽʥʫװʘʙʳʣʜʘʫ ʞᴅʥʝ ʪץ

- ʙʘסʜʘʨʣʘʤʘʩʳʥ ʠʛʝʨʫ 

ʰʝʛʽʥʜʝ ʢᴅʩʽʙʠ ʤᴅʩʝʣʝʣʝʨ 

ʙʦʡʳʥʰʘ ʪʘʣץʳʣʘʫסʘ ʞᴅʥʝ 

ʘʡʪʳʩʫץʘʙʽʣʝʪʽ 

ɹʘʟʘʣʳץ ʢᴅʩʽʙʠ ʧᴅʥʜʝʨʜʝʥ 

ʢʨʝʜʠʪʪʝʨʜʽ ץʘʡʪʘ ʝʩʝʧʪʝʫ 

 ʘץץʘʥʜʘ ʤʘʤʘʥʜʳסʦʩʘ ʘʣץ

ʢʽʨʽʩʧʝ, ʠʥʞʝʥʝʨʣʽʢ ʵʪʠʢʘ, 

ʪʝʭʥʦʣʦʛʠʷ 

ʨʦʙʦʪʪʘʥʜʳʨʳʣסʘʥ ᴇʥʜʽʨʽʩ, 

ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʦʙʲʝʢʪʽʣʝʨʜʽ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʘʥʳש 

ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ, ʪʝʭʥʦ-

ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ᴇʣʰʝʫ 

ʘʩʧʘʧʪʘʨʳ, ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʙʘʩץʘʨʫ ʪʝʦʨʠʷʩʳʥʳש 

ʥʝʛʽʟʜʝʨʽ, ʵʣʝʢʪʨʦʥʜʳ 

ʘʚʪʦʤʘʪʠʢʘ ײץʨʳʣסʳʣʘʨʳ. 

ʐʳסʘʨʫʰʳ 

ʢʘʬʝʜʨʘ 

P2 ɾʘʣʧʳ 

ʠʥʞʝʥʝʨʣʽʢ 

 ʟʳʨʝʪʪʝʨײץ

- ʥʝʛʽʟʛʽ ʞʘʣʧʳ ʠʥʞʝʨʝʥʝʨʣʽʢ 

ʜʘסʜʳʣʘʨʳ ʤʝʥ ʙʽʣʽʤʽ, 

ʞʘʣʧʳ ʠʥʞʝʨʝʥʝʨʣʽʢ 

ʤʽʥʜʝʪʪʝʨʜ̔  ʞᴅʥʝ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʽʩʢʝʨʣʽʛʽ 

- ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨ 

ᴇשʜʝʫ װʰʽʥ ץʦʣʜʘʥʙʘʣʳ 

ʙʘסʜʘʨʤʘʣʘʨ ʧʘʢʝʪʪʝʨʽʥ 

 ץʦʣʜʘʥʘ ʙʽʣʫ ʘʣʛʝʙʨʘʣʳץ

ʞᴅʥʝ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ 

ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʰʝʰʫ 

ʞʘʣʧʳ ʠʥʞʝʨʝʥʝʨʣʽʢ 

ʧᴅʥʜʝʨʜʝʥ ʢʨʝʜʠʪʪʝʨʜʽ 

 ʘʡʪʘ ʝʩʝʧʪʝʫ(ʠʥʞʝʥʝʨʣʽʢץ

ʛʨʘʬʠʢʘ, ʩʳʟʙʘ ʛʝʦʤʝʪʨʠʷ 

ʥʝʛʽʟʜʝʨʽ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ 

ʥʝʛʽʟʜʝʨʽ, 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ.) 

ʐʳסʘʨʫʰʳ

ʢʘʬʝʜʨʘ 

P3 ʀʥʞʝʥʝʨʣʽʢ-

ʢʦʤʧʴʶʪʝʨʣʽʢ 

 ʟʳʨʝʪʪʝʨײץ

-ʞʘʣʧʳ ʠʥʞʝʥʝʨʥʳʭ 

ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫ װʰʽʥ 

ʥʝʛʽʟʛʽ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʤʝʥ ʩʦʬʪ 

ʞװʡʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ 

ʜʘסʜʳʣʘʨʳ  

ʞʘʣʧʳ ʠʥʞʝʨʝʥʝʨʣʽʢ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘ, 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫ 

ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʘʫ MatLab 

ʦʨʪʘʩʳʥʜʘ ʧᴅʥʜʝʨʜʝʥ 

ʢʨʝʜʠʪʪʝʨʜʽ ץʘʡʪʘ ʝʩʝʧʪʝʫ. 

ʐʳסʘʨʫʰʳ

ʢʘʬʝʜʨʘ 

P4 ᴄʣʝʫʤʝʪ-

ʵʢʦʥʦʤʠʢʘʣʳץץ

 ʟʳʨʝʪʪʝʨײ

-ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʘʡʪʳʩʳʧ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ 

ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨ 

ʩʳʥʠ ʪװʩʽʥʫ, 

-ʵʢʦʥʦʤʠʢʘʣʳץ ʙʘסʘʣʘʫ 

ʦʙʲʝʢʪʽʣʝʨʽʥ ʟʝʨʜʝʣʝʫ ʞᴅʥʝ 

ʨʝʥʪʘʙʝʣʴʜʽʣʽʢ ʙʘʟʘʣʳץ 

ʪװʩʽʥʫ. 

ᴅʣʝʫʤʝʪʪʽʢ-ʛʫʤʘʥʠʪʘʨʣʳץ 

ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ-

ʵʢʦʥʦʤʠʢʘʣʳץ ʧᴅʥʜʝʨ 

ʙʦʡʳʥʰʘ ʵʣʝʢʪʠʚʪʽ ʮʠʢʣ 

ʝʩʝʧʪʝ ʢʨʝʜʠʪʪʝʨʜʽ ץʘʡʪʘ 

ʝʩʝʧʪʝʫ 

ʐʳסʘʨʫʰʳ 

ʢʘʬʝʜʨʘ 

 

ɽʛʝʨ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʩʝ ʥʝʤʝʩʝ ʘʷץʪʘʣסʘʥ 

ʧᴅʥʜʝʨ ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ ʙʘסʘ ɸ ʞᴅʥʝ ɺ ʪᴇʤʝʥ 

ʙʦʣʩʘʫʥʠʚʝʨʩʠʪʝʪʢʨʝʜʠʪʪʝʨʜʽ ץʘʡʪʘ ʝʩʝʧʪʝʫʜʝʥ ʙʘʩ ʪʘʨʪʫʳ ʤװʤʢʽʥ. 

 

 



3 ʆץʫʜ  rʘʷץʪʘʫ ʞᴅʥʝ ʜʠʧʣʦʤ ʘʣʫ װʰʽʥ ʪʘʣʘʧʪʘʨ 

 

ɾʆʆ ʙʽʪʽʨʫʛʝ ʞᴅʥʝ ʙʘʢʘʣʘʚʨʘʢʘʜʝʤʠʷʣʳץ ʜᴅʨʝʞʝʩʽʥ ʙʝʨʫ װʰʽʥʞʘʣʧʳסʘ 

ʤʽʥʜʝʪʪʽ ʪʠʧʪʽʢ ʪʘʣʘʧʪʘʨ: ʢʝʤʽʥʜʝ 240 ʘʢʘʜʝʤʠʷʣʳץ ʢʨʝʜʠʪ ʪʝʦʨʠʷʣʳץ ʦץʳʪʫ 

ʞᴅʥʝ ץʦʨʳʪʳʥʜʳ ʜʠʧʣʦʤʜʳץ ʞײʤʳʩ ʥʝʤʝʩʝ ʤʘʤʘʥʜʳץ ʙʦʡʳʥʰʘ ʤʝʤʣʝʢʝʪʪʽʢ 

ʝʤʪʠʭʘʥ ʠʛʝʨʫ. 

ʆʩʳ ʙʘסʜʘʨʣʘʤʘʙʦʡʳʥʰʘ ʞʦʦ ʙʽʪʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʘʨʥʘʡʳ ʪʘʣʘʧʪʘʨ 

ʪװʣʝʢ ʙʽʣʫʽ ʪʠʽʩ: 

          - ɸסʳʣʰʳʥ ʪʽʣʽ (ʪʝʭʥʠʢʘʣʳץ); 

    - ɻ ʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽʥʽײץ שʨʳʣʳʩʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨ, 

         - ʵʣʝʢʪʨʦʥʠʢʘʥʳ ʞᴅʥʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳ 

ʵʢʩʧʣʫʘʪʘʮʷʣʘʫ, ײץʨʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʧʨʠʥʮʠʧʪʝʨʽ, 

         - ʞʝʣʽʣʽʢ ʞᴅʥʝ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, 

         - ʩʘʣʘʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʞʦʙʘʣʳײץ ץʞʘʪʪʘʤʘʥʳש ʥʦʨʤʘʣʘʨʳ ʤʝʥ 

ʩʪʘʥʜʘʨʪʪʘʨʳ 

-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʜʘסʳ ʟʘʤʘʥʘʫʠ ᴅʣʝʤʜʽʢ װʨʜʽʩʪʝʨ. 

ʙʽʣʫ: 

      - ʪװʨʣʽ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ʤʝʥ ʦʣʘʨʜʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ᴅʨʪװʨʣʽ 

ʩʘʣʘʣʘʨʜʘ ʞʘʩʘʫ; 

- ᴅʨʪװʨʣʽ ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘ ʩʘʣʘʣʘʨʳʥʜʘ ʵʣʝʢʪʨʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨ ʤʝʥ 

ʦʣʘʨʜʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ʞʦʙʘʣʘʫ; 

- ʩʤʘʨʪ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ װʰʽʥ װʣʢʝʥ ʘץʧʘʨʘʪʪʘʨʜʳ ʪʘʣʜʘʧ, ᴇשʜʝʫ װʰʽʥ 

ʇʃʀʉ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʦʣʜʘʥʫ; 

-  ʠʥʞʝʥʝʨʣʽʢ ʵʣʝʢʪʨʦʥʜʳ ʞװʡʝʣʝʨ ʪײʪʳʥʫʰʳʣʘʨʳ ʤʝʥ ᴇʥʜʽʨʫʰʽʣʝʨ 

ʢʦʤʘʥʜʘʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʧ װʡʨʝʥʫ. 

 

 



4 ɹ̔ ʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʞײʤʳʩ ʦץʫ ʞʦʩʧʘʨʳ 
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˴ͦ͒  ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͙͒ͫͼ͙͙ͨͤ͡ 

̇
͙
͟
͡

 

˻
͋
΅
͙
͚
 
ͦ
͋
Ά
͔
ͣ
 
͍
 
͟
ͪ
͔
͒
͙
ͭ
͊
ͻ

 

͊
ͯ
͒
͙
ͭ
ͦ
ͪ
ͤ
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͚
 
ͦ
͋
Ά
͔
ͣ
 
͡
͟
κ
͡
͊
͋
κ
ͨ
ͪ

 

˴
ͦ
͒
 
ͨ
͔
ͪ
͔
͘
͊
;
͔
ͭ
͊

 

ͨ
ͪ
͔
ͪ
͔
͟
͍
͙

-͘
͙
ͭ
ͤ
ͦ
ͫ
ͭ
Έ

 

1 

1 ͫ ͔͔ͣͫͭͪ ό͔ͦͫͤΈ нлмфύ н ͔͔ͫͣͫͭͪ ό͍͔ͫͤ͊ нлнлύ 

LNG 
1051 

.ŜƎƛƴƴŜǊ όˢмύ 

 ˻ 6 0/0/3 S4 
˨͙͎͊ͤ
ͦͫͭΦ 
͔́ͫͭ 

LNG 
1052 

9ƭŜƳŜƴǘŀǊȅ9ƴƎƭƛǎƘ όˢмύ 

 ˻ 6 0/0/3 S4 

LNG 
 1051 

LNG 
1052 

9ƭŜƳŜƴǘŀǊȅ9ƴƎƭƛǎƘ όˢмύ 
LNG 
1053 

DŜƴŜǊŀƭ9ƴƎƭƛǎƘ м όˢнύ 
LNG  
1052 

LNG 
1053 

GeneralEƴƎƭƛǎƘ м όˢнύ 
LNG 
1054 

DŜƴŜǊŀƭ9ƴƎƭƛǎƘ н όˢнύ 
LNG  
1053 

LNG 
1054 

DŜƴŜǊŀƭ9ƴƎƭƛǎƘ н όˢнύ 
LNG 
1055 

!ŎŀŘŜƳƛŎ9ƴƎƭƛǎƘ όˤмύ 
LNG  
1054 

LNG 
1055 

!ŎŀŘŜƳƛŎ9ƴƎƭƛǎƘ όˤмύ 
LNG 
1056 

.ǳǎƛƴŜǎǎ9ƴƎƭƛǎƘ όˤнύ 
LNG  
1055 

LNG 
1056 

.ǳǎƛƴŜǎǎ9ƴƎƭƛǎƘ όˤ2) 
LNG 
1057 

tǊƻŦŜǎǎƛƻƴŀƭ9ƴƎƭƛǎƘ όˤнҌύ 
LNG 
1056 

LNG10

4.1-2 

ʂʘʟʘʭʩʢʠʡ (ʨʫʩʩʢʠʡ) ʷʟʳʢ 

(A1) 

ʆ 4 0/0/2 S1 

ɼʠʘʛʥ

ʦʩʪ. 

ʊʝʩʪ 

LNG1

01.11-

21 

ɹʘʟʦʚʳʡ ʢʘʟʘʭʩʢʠʡ 

(ʨʫʩʩʢʠʡ) ʷʟʳʢ (A2) 

ʆ 4 0/0/2 S1 

LNG104
.1-2 

LNG10

1.11-21 

ɹʘʟʦʚʳʡ ʢʘʟʘʭʩʢʠʡ 

(ʨʫʩʩʢʠʡ) ʷʟʳʢ (A2) 

LNG1

01.12-

22 

ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʢʘʟʘʭʩʢʠʡ 

(ʨʫʩʩʢʠʡ) ʷʟʳʢ (B1) 

LNG101
.11-21 

LNG10

1.12-22 

ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʢʘʟʘʭʩʢʠʡ 

(ʨʫʩʩʢʠʡ) ʷʟʳʢ (B1) 

LNG1

01.13-

23 

ɼʝʣʦʚʦʡ ʢʘʟʘʭʩʢʠʡ 

(ʨʫʩʩʢʠʡ) ʷʟʳʢ (B2) 

LNG101
.12-22 

LNG10

1.13-23 

ɼʝʣʦʚʦʡ ʢʘʟʘʭʩʢʠʡ 

(ʨʫʩʩʢʠʡ) ʷʟʳʢ (B2) 

LNG1

02.1-2, 

LNG1

03.1-2    

ʕʃɽʂʊʀɺ (ʉ1) 
LNG101
.13-23 

MAT 
100 

ˢ͎͔͋ͪ͊͡ ͙ ͤ͊;͊͊͡ 
͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ 

 x 6 2/0/1 S2 
˨͙͎͊ͤ
ͦͫͭΦ 
͔́ͫͭ 

MAT 
101 

˸͔͙͊ͭͣ͊ͭ͊͟ L 

 x 6   ͔ͤͭ 

MAT 
100 

MAT 
101 

˸͔͙͊ͭͣ͊ͭ͊͟ L 
MAT 
102 

˸͔͙͊ͭͣ͊ͭ͊͟ LL 
MAT 
101 

PHY 
110 

˹͊;͊͊͡ ͺ͙͙͙͘͟ 

 x 6 1/1/1 S3 
˨͙͎͊ͤ
ͦͫͭΦ 
͔́ͫͭ 

PHY 
111 

͙͙̅͊͘͟ L 

 x 6 1/1/1 ͔ͤͭ 

PHY 
110 

PHY 
111 

͙͙̅͊͘͟ L 
PHY 
112 

͙͙̅͊͘͟ LL 
PHY 
111 

HUM 
113 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͙͙ͫͭͦͪΎ 
˴͊͊͘ͻͫͭ͊ͤ͊  

O 6 2/0/1 S6 ͔ͤͭ 
ELC 
197 

ˤ͍͔͔͙͔͒ͤ ͍ ͔ͭͻ͎͙͙ͤͦͦ͡ 
Ή͔͚ͭͪͦͤͤͦ͟͡ ͙ͤ͊ͯ͟ ͙ 
͙͔͔͙͙ͤ͗ͤͪ 

 x 6  2/0/1 ˾м ͔ͤͭ 

GEN 
101 

ˮ͔͔ͤ͗ͤͪͤ͊Ύ ͙ 
ͦͣͨ͟ΈΌ͔ͭͪͤ͊Ύ ͎ͪ͊ͺ͙͊͟ 

 x 6 1/0/2 ˾н ͔ͤͭ 
ELC 
198 

͔͙͙́ͦͪ ͔ͪ΄͔͙ͤΎ 
͙͔͔ͦ͋ͪͭ͊ͭ͘͡Έ͙ͫ͟ͻ ͊͒͊͘; 

 x 6  2/0/1 ͔ͤͭ ͔ͤͭ 

 
ˤ͔͎ͫͦΥ 

  
 34 17    ˤ͔͎ͫͦΥ  34 17   

2 

о ͔͔ͫͣͫͭͪ ό͔ͦͫͤΈ нлнлύ п ͔͔ͫͣͫͭͪ ό͍͔ͫͤ͊ нлнмύ 

LNG 
1053 

GeneralEnglish м όˢнύ 

 ˻ 6 0/0/3 ͔ͤͭ 

LNG 
1052 

LNG 
1054 

DŜƴŜǊŀƭ9ƴƎƭƛǎƘ н όˢнύ 

 ˻ 6 0/0/3 ͔ͤͭ 

LNG 
1053 

LNG 
1054 

DŜƴŜǊŀƭ9ƴƎƭƛǎƘ н όˢнύ 
LNG 
1053 

LNG 
1055 

!ŎŀŘŜƳƛŎ9ƴƎƭƛǎƘ όˤмύ 
LNG 
1054 

LNG 
1055 

!ŎŀŘŜƳƛŎ9ƴƎƭƛǎƘ όˤмύ 
LNG 
1054 

LNG 
1056 

.ǳǎƛƴŜǎǎ9ƴƎƭƛǎƘ όˤнύ 
LNG 
1055 

LNG 
1056 

.ǳǎƛƴŜǎǎ9ƴƎƭƛǎƘ όˤнύ 
LNG 
1055 

LNG 
1057 

tǊƻŦŜǎǎƛƻƴŀƭ9ƴƎƭƛǎƘ όˤнҌύ 
LNG 
1056 

LNG 
1057 

tǊƻŦŜǎǎƛƻƴŀƭ9ƴƎƭƛǎƘ όˤнҌύ 
LNG 
1056 

 ͔͙͍̏ͭ͟͡ όˤнҌύ 
LNG 
1056 

MAT 
102 

˸͔͙͊ͭͣ͊ͭ͊͟ LL 

 x 6 2/0/1 ͔ͤͭ 

MAT 
101 

MAT 
103 

˸͔͙͊ͭͣ͊ͭ͊͟ LLL 

 x 6 2/0/1 ͔ͤͭ 

MAT 
102 

MAT 
103 

˸͔͙͊ͭͣ͊ͭ͊͟ LLL 
MAT 
102 

MAT 
126 

˻͋·͍͔ͤͦͤͤ͟·͔ 
͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έͤ·͔ 
͍͔͙ͯͪ͊ͤͤΎ aŀǘ[ŀō 

MAT 
103 

CSE 174 
ˮͤͺͦͪͣ͊ͼ͙ͦͤͤͦ ͙ͦͣͣͯͤ͟͟
͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ 

 x 6 2/1/0 ˾о ͔ͤͭ  
CSE 
174 

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-
͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·͔ 
͔ͭͻ͎͙͙ͤͦͦ͡ ό͎͊ͤ͡ύ   

 ˻ 6 2/1/0 S5 ͔ͤͭ 

PHY 
112 

͙͙̅͊͘͟ LL 

 x 6 1/1/1 ͔ͤͭ 

PHY 
111 

HUM 
124 

͙̅ͦͫͦ͡ͺ͙Ύ    ˻ 6  1/0/2 S6 ͔ͤͭ 

  ͔͙͍̏ͭ͟͡ 
PHY 
112 

ELC 
196 

͙͙̅͘;͔͙͔ͫ͟ ͍ͦͫͤͦ· 
Ή͔͙͙ͭͪͦͤ͟͟͡ 

 x 6 1/1/1 ˾м-3 
ELC 
163 

 ELC163 
͔͔͙́ͦͪͭ;͔͙͔ͫ͟ ͍ͦͫͤͦ· 
Ή͔͔ͭͪͦͭ͟͡ͻ͙͙ͤ͟ I 

 x 6 2/1/0 
˾м-
2 

PHY 
111  

AUT 
146 

 ˻ ͍ͫͤͦ· ͍͙͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙  x 6 2/1/ 0 ˾м-3 
PHY 
112 

PHY103 ˽͙ͪ͊͒ͤ͊͟͡Ύ ͔ͣͻ͙͊ͤ͊͟  x 6 2/0/1 
˾м-
2 

PHY 
111 

ELC 
196 

͔͔͙́ͦͪͭ;͔͙͔ͫ͟ ͍ͦͫͤͦ· 
Ή͔͔ͭͪͦͭ͟͡ͻ͙͙ͤ͟ II 

 x 6 2/1/0 P1-2 ELC 165 

ˤ͔͎ͫͦΥ   36 18   ˤ͔͎ͫͦΥ   36 18     

 3 

р ͔͔ͫͣͫͭͪ ό͔ͦͫͤΈ нлнмύ с ͔͔ͫͣͫͭͪ ό͍͔ͫͤ͊ нлннύ 

MAT 
126 

˻͋·͍͔ͤͦͤͤ͟·͔ 
͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έͤ·͔ 
͍͔͙ͯͪ͊ͤͤΎ aŀǘ[ŀō 

 x 6 1/0/ 2 ͔ͤͭ 

MAT 
103 

 ELC 
407 

 ˻ ͨͭͦΉ͔͙ͭͪͦͤ͊͟͟͡ 
  

 ˽ 6 1/0/2 ͔ͤͭ ELC 402 

MAT 
106 

̂ͪ ͍͔͙͊ͤͤΎ ͍ ;͊ͫͭͤ·ͻ 
͙͍ͨͪͦͦ͒ͤ͘·ͻ aŀǘ[ŀō 

MAT 
126 

ELC 
188 

 ˻ ͍ͫͤͦ· ͙͍͚ͫͦͦ͡ 
Ή͔͙͙ͭͪͦͤ͟͟͡ 

 x 6 2/0/1 ͔ͤͭ ELC 402 

AUT 
111 

˶͙͔͚ͤ ͤ·͔ ͙͔ͫͫͭͣ· 
͍͙͊ͭͦͣ͊ͭ;͔͎ͫͦͦ͟ 
͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ 

 x 6 1/1/1 ͔ͤͭ 
 AUT 
146 

ELC 
403 

˸͙ͪͦͨͪͦ͟ͼ͔ͫͫͦͪͤ·͔ ͙ 
͙͔ͣͪͦͦͤͭͪͦͪͤ͟͟͡͡·͔ 
͚͍ͯͫͭͪͦͫͭ͊ ͙ ͙͔ͫͫͭͣ· 

 ˽ 6 1/1/1 ͔ͤͭ ELC 402 

ELC 101  ́ ͔͙ͦͪΎ ͔͔ͨͪ͒͊;͙ ͙͎͍ͫͤ͊ͦ͡  x 6 1/1/1 ͔ͤͭ 
CSE 
174 

ELC 
408 

˿͍͔ͪͻ͍·ͫͦͦ͟;͊ͫͭͦͭͤ͊Ύ 
Ή͔͙ͭͪͦͤ͊͟͟͡ 

 ˽ 6 1/1/1 ͔ͤͭ ELC 402 



ELC 406 
͔͔̏ͭͪͦͭ͟͡ͻ͙ͤ;͔͙͔ͫ͟ 
͔͙ͣ͊ͭͪ͊͡· 

 ˽ 6 2/0/1 ͔ͤͭ 
ELC 
166 

ELC 
402 

 ̏ ͔ͭͪͦͤͤ͟͡·͔ ͔ͫͤͫͦͪ· ͙ 
͔͍͔͙ͨͪͦ͋ͪ͊ͦ͊ͭ͘͡ 

 ˽ 6 2/1/0 ͔ͤͭ ELC 402 

ELC 402 
˿ͻ͔͔ͣͦͭͻ͙ͤ͊͟ Ή͔ͭͪͦͤͤ͟͡·ͻ 
͔͍ͫͪ͒ͫͭ 

 ˽ 6 1/1/1 ͔ͤͭ 
 ELC 
196 

            

               

ˤ͔͎ͫͦΥ   30 15     ˤ͔͎ͫͦΥ   30 15     

4 

т ͔͔ͫͣͫͭͪ ό͔ͦͫͤΈ нлннύ 
у ͔͔ͫͣͫͭͪ ό͍͔ͫͤ͊ нлноύ 

ELC 410 
˽͎͙͔ͪͦͪ͊ͣͣͪͯͣ·͔ 
͎͙ͦ͡;͔͙͔ͫ͟ ͙͔͎ͤͭͪ͊͡Έͤ·͔  
ͫͻ͔ͣ· 

 ˽ 6 2/0/1 ͔ͤͭ 
ELC 
403 

˴́́  
146 

ˮ͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡  ˽ 6 2/0/1 ͔ͤͭ  

ELC 411 
͔̏ͭͪͦͤͤ͟͡·͔ ͚͍ͯͫͭͪͦͫͭ͊ 
͔͍͚͋ͫͨͪͦͦ͒ͤͦ ͍ͫΎ͘ ͙

 ˽ 6 2/0/1 ͔ͤͭ 
ELC 
408 

ELC 
414 

  
˿͔͙ͣͤ͊ͪ Ή͔͎ͭͪͦͤͤͦͦ͟͡ 
͙͙͙͙͎ͤ͗ͤͪͤ͊  

 ˽ 6 2/0/1 ͔ͤͭ  

ELC 412 
˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ 
Ή͔ͭͪͦͤͤ͟͡·ͻ ͔͍ͫͪ͒ͫͭ 

 ˽ 6 2/1/0 ͔ͤͭ 
ELC 
403 

ELC 
415 

͍͔͙͔̂ͨͪ͊ͤ͡ ͔͙ͨͪͦͭ͊ͣ͟  ͍  
Ή͔͔ͭͪͦͭ͟͡ͻ͙ͤ;͔͚ͫͦ͟ 
ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ 

 ˽ 6 2/0/1 ͔ͤͭ  

ELC 413 ˸͔ͻ͊ͤͭͦ ͙ͪͦͤ͊͟  ˽ 6 2/0/1 ͔ͤͭ 
ELC 
403 

ECA 
101 

˽͎͍ͦ͒ͦͭͦ͊͟ ͙ ͙͙͔ͤ͊ͨͫ͊ͤ 
͙͚͒ͨͦͣͤͦ͡ ͪ͊͋ͦͭ· 
ό͔ͨͪͦͭ͊͟ύ 

ˮ
 s

4      

ECA 
101 

˽͎͍ͦ͒ͦͭͦ͊͟ ͙ ͙͙͔ͤ͊ͨͫ͊ͤ 
͙͚͒ͨͦͣͤͦ͡ ͪ͊͋ͦͭ· 
ό͔ͨͪͦͭ͊͟ύ 

ˮ  s 4       
ECA 
102 

˭͊΅͙ͭ͊ ͙͚͒ͨͦͣͤͦ͡ ͪ͊͋ͦͭ· 
ό͔ͨͪͦͭ͊͟ύ 

ˮ
 s

4     

ˤ͔͎ͫͦΥ   28 12     ˤ͔͎ͫͦΥ 
  

26 
9     



 



 



 



 



 



5 ɹ̔ ʣʽʤʽ, ʽʩʢʝʨʣʽʛʽ, ʜʘסʜʳʩʳ ʞᴅʥʝ ײץʟʳʨʝʪʪʝʨʽʥʽש ʜʝשʛʝʡʽ ʤʝʥ 

ʢᴇʣʝʤʽʥʽש ʜʝʩʢʨʠʧʪʦʨʣʘʨ r
 

A ï ʙʽʣʫ ʤʝʥ ʪװʩʽʥʫ: 

A1ïʈʘʜʠʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʣʘʨʳʥʜʘ 

ʽʨʛʝʣʽ ʜʘʡʳʥʜʳץ ʙʦʡʳʥʰʘ ʙʘʟʘʣʳץ ʞᴅʥʝ ʪʝʨʝשʜʝʪʽʣʛʝʥ ʢʫʨʩʪʘʨʜʘʥ ʪײʨʘʪʳʥ 

ʞʘʣʧʳ ʢᴅʩʽʙʠ ʞᴅʥʝ ʘʨʥʘʡʳ ʧᴅʥʜʝʨʜʽ ʟʝʨʪʪʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ סʳʣʳʤʠ 

ʧʨʠʥʮʠʧʪʝʨ; 

A2ï ʧʘʡʜʘʣʘʥʫʜʘסʳ ʨʘʜʠʦʵʣʝʢʪʨʦʥʜʳײץ ץʨʘʣʜʘʨʜʳש, ʢʦʤʤʫʪʘʮʠʷ ʞᴅʥʝ 

ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳʥʳש ʪʝʭʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ, ʩʠʛʥʘʣʠʟʘʮʠʷ 

ʭʘʪʪʘʤʘʣʘʨʳ; ʙʘʡʣʘʥʳʩ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʠʢʘʜʘסʳ ᴇʣʰʝʫ ʪʝʭʥʠʢʘʩʳ 

A3ïʙʽʨʣʝʩʢʝʥ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʤʝʩʽ; ץʠʳʥ ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʢᴅʩʽʙʠ 

ʞʘסʜʘʡʣʘʨʜʘ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ ʞᴅʥʝ ʞʦʙʘʣʘʫ; ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʦʣʜʘʨʳ ʤʝʥ 

ʢᴇʟץʘʨʘʩʪʘʨʜʳ ʢʝʣʽʩʫ; ʘʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ ʞʦʙʘʣʳײץ ץʞʘʪʪʘʤʘʥʳ ʞʦʙʘʣʘʫ 

ʞᴅʥʝ ײʩʳʥʫ;  

 

ɺ ï ʙʽʣʽʤʽ ʤʝʥ ʪװʩʽʥʽʛʽʥ ץʦʣʜʘʥʫ: 

B1ïʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʙʽʣʽʤʜ ̔  ʦʣʜʘʥʘ ʦʪʳʨʳʧ ʢᴅʩʽʙʠץ

ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫʜʽש ᴅʨ ʪװʨʣʽ ʥײʩץʘʣʘʨʳʥ ײʩʳʥʫ ʞᴅʥʝ ᴇʟʽʥʜʽʢ ʞײʤʳʩ,  

B2ï ʥʘץʪʳ ʰʝʢʪʝʫʣʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʨʘʜʠʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʞʝʣʽʣʝʨʽʥ ʞʦʙʘʣʘʫ װʰʽʥ (ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ᴅʩʝʨ ʝʪʫ, ᴇʥʜʽʨʫ ʞᴅʥʝ ʦʨʥʳץʪʳ ʜʘʤʫ); 

B3ïʢᴅʩʽʧʪʽʢ ץʳʟʤʝʪ ʩʘʣʘʩʳʥʜʘסʳ ץʦʣʜʘʥʳʣʘʪʳʥ ʘץʧʘʨʘʪʪʳ ʞʠʥʘʫ, 

ʩʘץʪʘʫ ʞᴅʥʝ ᴇשʜʝʫʞײʤʳʩʪʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ. 

 

ʉ ï ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ: 

C1ï ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ ʪʫʨʘʣʳ, ʨʘʜʠʦʪʝʭʥʠʢʘ, 

ʵʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʜʘסʳ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʘʣʳ 

C2ï ʢᴇʧ ʩʘʣʘʣʳ ʞᴅʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʞʝʣʽʣʝʨʜʽ ײץʨʫ װʰʽʥ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘסʳ ʟʘʤʘʥʘʫʠ ʪᴅʩʽʣʜʝʨ ʪʫʨʘʣʳ, 

ʩʘʣʳʩʪʳʨʫ, ʪײʞʳʨʳʤʜʘʨʜʳ ʪײʞʳʨʳʤʜʘʫ, ᴇʟ ʘʨʛʫʤʝʥʪʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ᴇʟ 

ʧʦʟʠʮʠʷʩʳʥ ʙʽʣʜʽʨʫ ʞᴅʥʝ ʘץʪʘʫ; 

C3ï ʨʘʜʠʦʪʝʭʥʠʢʘ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʟʘʤʘʥʘʫʠ 

ʪʝʭʥʠʢʘʣʳץ ץʦʣʜʘʫʳʤʝʥ ʙʘʡʣʘʥʳʩ ʞʝʣʽʣʝʨʽʥʽש ʞᴅʥʝ ʪʠʽʩʪʽ ʵʣʝʢʪʨʦʥʜʳץ 

ʞʘʙʜʳץʪʘʨʜʳש ʦשʪʘʡʣʳ ʥײʩץʘʣʘʨʳʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

D ï ʪײʣסʘʣʳץ ץʘʙʽʣʝʪʪʝʨ: 

D1ï ʤʘʤʘʥʜʳץʪʳש ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟʜʳʣʳסʳʥ ʙʽʣʫ, ʢᴅʩʽʙʠ ʵʪʠʢʘ 

 ʪʘʫ, ʨʘʜʠʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷץʠʜʘʪʪʘʨʳʥ ʩʘסʘץ

ʩʘʣʘʩʳʥʜʘסʳ ʤʘʤʘʥʥʳש ʢᴅʩʽʙʠ ʞᴅʥʝ ʞʝʢʝ ץʘʩʠʝʪʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ; 

 D2ïʠʥʪʝʣʣʝʢʪʫʘʣʜʳ, ʘʜʘʤʛʝʨʰʽʣʽʢ, ץʘʨʳʤ-ץʘʪʳʥʘʩ, 

 ;ʤʪʳʣʫײ ʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫסʜʘ ץʘʨʫʰʳʣʳץʞᴅʥʝ ʙʘʩ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

D3ï ʪr  ʘʙʽʣʝʪʽ, ᴇʟץ ʘ ʢʝʣʫסʘʙʽʣʝʪʽ, ʳʤʳʨʘץ ʜʘʫ, ʩʝʥʜʽʨʫ ʞᴅʥʝ ʢʝʣʽʩʫש

ʧʽʢʽʨʣʝʨʽʥ ײʞʳʤʥʳש ʧʽʢʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. 



 

6 ʆץʫʜʳ ʘʷץʪʘסʘʥʜʘס  rײץʟʳʨʝʪʪʝʨ̔ 
 

ɹ ï ʅʝʛʽʟʛʽ ʙʽʣʽʤ, ʽʩʢʝʨʣʽʢʪʝʨ ʤʝʥ ʜʘסʜʳʣʘʨ: 

ɹ1ïץʦסʘʤʜʳײץ ץʙʳʣʳʩʪʘʨʜʳ, ʞʝʢʝ ʘʜʘʤʥʳש ʤʽʥʝʟ-ײץʣץʳʥ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

 ʘסʙʳʣʳʩʪʘʨײץ ץʘʤʜʳסʦץ .ʘʙʽʣʝʪʪʽץ ʪʘʣʜʘʫ ץʙʳʣʳʩʪʘʨʜʬrʠʣʦʩʦʬʠʷʣʳײץ

ʬʠʣʦʩʦʬʠʷʣʳץ ʙʘסʘʣʘʫʞװʨʛʽʟʫʛʝ ʜʘʡʳʥ; 

ɹ2ïʠʥʞʝʥʝʨʣʽʢ ʢᴅʩʽʙʠ ʵʪʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʙʽʣʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʫ; 

ɹ3ï ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʞʝʣʽʣʝʨ ʤʝʥ ʞװʡʝʣʝʨʜʽ, 

ʨʘʜʠʦʣʦʢʘʮʠʷʣʳץ ʞᴅʥʝ ʨʘʜʠʦʥʘʚʠʛʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʽ, ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ 

ʜʘʤʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪʪʘʨʳʥ ʙʽʣʝʜʽ. 

 

ʇ ï ʂᴅʩʽʧʪʽʢ ʢʦʤʧʝʪʝʥʮʠʷʣʘʨ, ʦʥʳש ʽʰʽʥʜʝ ʩʘʣʘʣʳץ ʢᴅʩʽʧʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨ 

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ: 

ʇ1ïʢᴅʩʽʙʠ ʩʘʣʘʜʘ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʙʽʣʽʤʥʽש ʢʝש ʜʠʘʧʘʟʦʥʳ; 

ʇ2ïʙʘʡʣʘʥʳʩ ʞʘʙʜʳסʳʥ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʦʨʥʘʪʫ ʤװʤʢʽʥʜʽʛʽ; ᴅʨʪװʨʣʽ 

ʙʘʡʣʘʥʳʩ ʞʝʣʽʣʝʨʽʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ; ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʘʙʜʳץʪʳ 

ʦʨʥʘʪʫ; 

ʇ3ï ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʪʝʭʥʠʢʘʣʳץ ץʦʣʜʘʫ ʢᴇʨʩʝʪʫ. 

  

ʆ ïɾʘʣʧʳ ʘʜʘʤʜʳץ, ᴅʣʝʫʤʝʪʪʽʢ-ʵʪʠʢʘʣʳײץ ץʟʳʨʝʪʪʝʨ: 

ʆ1ï װʟʜʽʢʩʽʟ ʙʽʣʽʤ ʘʣʫ, ʰʦסʳʨʣʘʥʜʳʨʫ; ʙʝʣʛʽʩʽʟʜʽʢʢʝ ʩʝʥʽʤʜʽ ʙʦʣʳשʳʟ; 

ʢʝשʽʩʪʽʢʪʽʢ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʜʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʝ ʠʝ; 

ʆ2ï ʪʦʧʪʘ ʞײʤʳʩ ʽʩʪʝʡ ʙʽʣʫ, ײʡʳʤʜʘʩʪʳʨʫ ʜʘסʜʳʣʘʨʳʥ ʤʝשʛʝʨʫ, 

ʙʘʩʳʤʜʳץʪʘʨʜʳ ʙʝʣʛʽʣʝʫ, ʞʘשʘ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ʪʝʟ ʤʝשʛʝʨʫ, ʪᴅʞʽʨʠʙʝʛʝ 

ʝʥʛʽʟʫ; 

ʆ3ï ʥᴅʪʠʞʝʛʝ ʙʘסʜʘʨʣʘʥסʘʥ ʙʦʣʳשʳʟ, ʩʽʟʜʽש ʜʘʤʫʳשʳʟʜʳ ʪʠʽʤʜʽ 

ʞʦʩʧʘʨʣʘשʳʟ ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʳשʳʟ; 

ʆ4 ï ʽʩʢʝʨʣʽʢ ץʘʨʳʤ-ץʘʪʳʥʘʩ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʘסʳʣʰʳʥ ʪʽʣʽʥ ʝʨʢʽʥ 

ʤʝשʛʝʨʫʛʝ ץʘʙʽʣʝʪʪʽ, ʞʘשʘ ʙʽʣʽʤ ʢᴇʟʽ 

 

ʉ ï ɸʨʥʘʡʳ ʞᴅʥʝ ʙʘʩץʘʨʫʰʳʣʳײץ ץʟʳʨʝʪʽ: 

ʉ1ïײʡʳʤʥʳש ʩʘʷʩʘʪʳ ʤʝʥ ʤʘץʩʘʪʳ, ʩʪʨʘʪʝʛʠʷʩʳ ʰʝשʙʝʨʽʥʜʝ, ʝשʙʝʢ ʞᴅʥʝ 

ʦץʫ ץʳʟʤʝʪʽʥʽש ʧʨʦʮʝʩʪʝʨʽʥ ʜʝʨʙʝʩ ʙʘʩץʘʨʫ ʞᴅʥʝ ʙʘץʳʣʘʫ,ʤᴅʩʝʣʝʩʽʥ ʪʘʣץʳʣʘʫ, 

 ʡʝʥʽʧ ʩʘʫʘʪʪʳ ᴅʨʝʢʝʪװʘ ʩץʧʘʨʘʪץʦʨʳʪʳʥʜʳʣʘʨʜʳ ʜᴅʣʝʣʜʝʡ ʦʪʳʨʳʧ ʞᴅʥʝ ʘץ

ʞʘʩʘʫ; 

ʉ2ïײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ-ʙʘʩץʘʨʫʰʳʣʳץ ץʳʟʤʝʪʽʩʘʣʘʩʳʥʜʘ ʙʝʣʛʽʣʽ ʙʽʨ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʰʝʰʫʛʝ ʳʥʪʘʣʘʥʜʳʨʫ ʤװʤʢʽʥʜʽʛʽ, ʞʘʫʘʧʪʳ ʙʦʣʫ ץʘʙʽʣʝʪʽ: 

ʙʽʨʣʽʢ ʥʝʤʝʩʝ ʢᴅʩʽʧʦʨʳʥ ʜʝשʛʝʡʽʥʜʝ ʞײʤʳʩ ʥᴅʪʠʞʝʩʽ װʰʽʥ 

ʉ3ï ʞײʤʳʩ ʧʨʦʮʝʩʽʥ ʙʘʩץʘʨʫסʘ ʘʨʥʘʣסʘʥ ʜʘסʜʳʣʘʨ ʞʠʳʥʪʳסʳʥ ʢᴇʨʩʝʪʫ, 

ʥᴅʪʠʞʝʣʝʨʜʽ ʘʣʫ ᴅʜʽʩʪʝʨʽʥ, ᴅʜʽʩʪʝʨʽʥ ʞᴅʥʝ ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʪʘשʜʘʫ, 

ʙʠʣʽʢʪʽ ʙᴇʣʫ ʞᴅʥʝ ᴇʢʽʣʝʪʪʽʣʽʢ, ʢʦʤʘʥʜʘʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ᴇʥʜʽʨʽʩ 

ʧʨʦʮʝʩʽʥʜʝ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ ʤװʤʢʽʥʜʽʛʽ.  

 

7 Minor ץʦʩʳʤʰʘ ʙʽʣʽʤ ʘʣʫ ʩʘʷʩʘʪ r



 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʧᴅʥʜʝʨʽ ʙʦʡʳʥʰʘ ʢʝʤʽʥʜʝ 12 ʢʨʝʜʠʪ ʠʛʝʨʫ ʢʝʟʽʥʜʝ, ʩʦʥʳש 

ʽʰʽʥʜʝ ʤʽʥʜʝʪʪʽ ʧᴅʥʜʝʨ: 

ʄ1- ɸסʳʣʰʳʥ ʪʽʣʽ; 

ʄ2- פʘʟʘץ (ʦʨʳʩ) ʪʽʣʽ; 

ʄ3- פʘʟʘץʩʪʘʥʥʥʳץ שʘʟʽʨʛʽ ʟʘʤʘʥ ʪʘʨʠʭʳ; 

ʄ4 - ʌʠʟʠʢʘ 1 ʞᴅʥʝ 2; 

ʄ5 - ʄʘʪʝʤʘʪʠʢʘ 1,2,3; 

ʄ6 - ʕʣʝʢʪʨ ʪʽʟʙʝʛʽ ʪʝʦʨʠʷʩʳ; 

ʄ7 ï ɸʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʪʝʦʨʠʩʳ ʥʝʛʽʟʜʝʨʽ (ʤʘʤʘʥʜʳץץʘ ʢʽʨʽʩʧʝ); 

ʄ8 - ʕʣʝʢʪʨʦʥʠʢʘʥʳש ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ; 

ʄ9 ï ʕʣʝʢʪʨʦʥʜʳײץ ץʨʘʣʜʘʨ ʩʭʝʤʦʪʝʭʥʠʢʘʩʳ 

ʪװʣʝʢʢʝ Minor ץʦʩʳʤʰʘ ʤʘʤʘʥʜʳסʳ ʙʝʨʽʣʝʜʽ ʞᴅʥʝ ʜʠʧʣʦʤסʘ ʙʝʣʛʽʣʝʥʛʝʥ 

 .ʦʩʳʤʰʘ ʙʝʨʝʜʽץ ʣʛʽʜʝʛʽװ

  

         8 ECTS ʜʠʧʣʦʤʜʳץ ץʦʩʳʤʰʘʩʳ 

 

         ECTS - ɽʫʨʦʧʘʣʳץ ʪʨʘʥʩʬʝʨʪ ʞᴅʥʝ ʞʠʥʘץʪʘʫ ʞװʡʝʩʽ (ײʧʘʡʣʘʨʜʳ ʘʫʜʘʨʫ 

ʞᴅʥʝ ʞʠʥʘץʪʘʫʜʳש ʝʫʨʦʧʘʣʳץ ʞװʡʝʩʽ) ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʥʝʤʝʩʝ ʢʫʨʩʳʥ 

ᴅʟʽʨʣʝʫ ʢʝʟʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʙʽʣʽʤ ʙʝʨʫ ʞײʤʳʩʳʥ ʝʩʝʧʢʝ ʘʣʫʜʳש ʞʘʣʧʳ 

ʝʫʨʦʧʘʣʳץ ʞװʡʝʩʽ. ʇʨʘʢʪʠʢʘʜʘ ECTS ʞװʡʝʩʽ ʩʪʫʜʝʥʪʪʝʨ ɽʫʨʦʧʘʣʳץ ʆʜʘץʪʘ 

ʞᴅʥʝ ʦʩʳ ʞװʡʝʥʽ, ɽʫʨʦʧʘ ʝʣʜʝʨʽ, ʩʦʥʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥ ץʦʩʘ 

ʘʣסʘʥʜʘ, ʙʽʨ ʦץʫ ʦʨʥʳʥʘʥ ʝʢʽʥʰʽʩʽʥʝ ʢᴇʰʢʝʥ ʢʝʟʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ɹʽʨ ʦץʫ ʞʳʣʳ 

ECTS 60-סʘ (פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʘ 36 ʢʨʝʜʠʪ) ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʷסʥʠ 

ʰʘʤʘʤʝʥ 1,500-1,800 ʦץʫ ʩʘסʘʪʳ. 

ɹʘʢʘʣʘʚʨ ʜʝשʛʝʡʽʥ ʘʣʫ װʰʽʥ 215 ECTS ʥʝʩʠʝ (פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳ129 ש ʢʨʝʜʠʪʽ), ʘʣ ʤʘʛʠʩʪʨʘʪʫʨʘʜʘ 290 (ʷסʥʠ, פʈ-ʜʘסʳ 75 

ECTS ʥʝʤʝʩʝ 50 ʢʨʝʜʠʪ) ʞʦסʘʣʪʫ ʢʝʨʝʢ. 

ᴆʪʽʥʽʰ ʘסʳʣʰʳʥ ʥʝʤʝʩʝ ץʘʟʘץ / ʦʨʳʩ ʪʽʣʜʝʨʽʥʜʝ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ 8 ʙʘʣʣʜʘʥ 

ʪײʨʘʜʳ. ɹײʣ ʝʫʨʦʧʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨסʘ ᴅʟʽʨʣʝʥʛʝʥ ץʦʩʳʤʰʘʥʳש ʩʘץʪʘʣʫʳʥ 

ʨʘʩʪʘʡʪʳʥ ʩʪʘʥʜʘʨʪʪʘʣסʘʥ ʤᴅʪʽʥ. ɽʫʨʦʧʘʣʳץ ʜʠʧʣʦʤסʘ ץʦʩʳʤʰʘʥʳש ʥʳʩʘʥʳ 

ɸ ץʦʩʳʤʰʘʩʳʥʜʘ ʢʝʣʪʽʨʽʣʛʝʥ. 

1-ʙᴇʣʽʤ ɹʽʣʽʢʪʽʣʽʢʪʽ ʠʝʣʝʥʫʰʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ: ʪʝʛʽ, ʘʪʳ (ʧʘʩʧʦʨʪʪʘ 

ʞʘʟʳʣסʘʥ), ʪʫסʘʥ ʢװʥʽ ʤʝʥ ʞʝʨʽ, ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʥᴇʤʽʨʽ ʥʝʤʝʩʝ ʩʪʫʜʝʥʪʪʽʢ ʢʦʜʳ. 

2-ʙᴇʣʽʤ ɸʣʳʥסʘʥ ʙʽʣʽʢʪʽʣʽʢ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪ: ʙʽʣʽʢʪʽʣʽʢʪʽש ʘʪʘʫʳ, ʥʝʛʽʟʛʽ 

ʤʘʤʘʥʜʳסʳ, ץʦʩʳʤʰʘ ʤʘʤʘʥʜʳץ (ʝʛʝʨ ʙʘʨ ʙʦʣʩʘ), ʘʥʘ ʪʽʣʽʥʜʝ ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʣסʘʥ 

ʞʦסʘʨʳ ʦץʫ ʦʨʥʳʥʳש ʘʪʘʫʳ ʤʝʥ ʤᴅʨʪʝʙʝʩʽ, ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʣסʘʥ 

ʞʦסʘʨʳ ʦץʫ ʦʨʥʳʥʳש ʘʪʘʫʳ ʞᴅʥʝ ʤᴅʨʪʝʙʝʩʽ, ʦץʳʪʫ ʪʽʣʽ ʞᴅʥʝ ʙʽʣʽʤʜʽ ʙʘץʳʣʘʫ. 

3-ʙᴇʣʽʤ ɹʽʣʽʢʪʽʣʽʢ ʜʝשʛʝʡʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ: ʙʽʣʽʢʪʽʣʽʢ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʝʜʽ 

- ʙʘʢʘʣʘʚʨʠʘʪ (ʤʘʛʠʩʪʨʘʪʫʨʘ, ʜʦʢʪʦʨʘʥʪʫʨʘ), ʦץʫ ײʟʘץʪʳסʳ, ʢʽʨʫ ʪʘʣʘʧʪʘʨʳ. 

4-ʙᴇʣʽʤ ʊʨʝʥʠʥʛ ʤʘʟʤײʥʳ ʞᴅʥʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ: ʦץʫ 

ʪװʨʽ - ʪʦʣʳץ ,ץʘʰʳץʪʳסʳ, ץʳʩץʘʨʪʳʣסʘʥ ʙʘסʜʘʨʣʘʤʘʩʳ, ʙʘסʜʘʨʣʘʤʘ ʪʘʣʘʧʪʘʨʳ 

(ʙʘסʜʘʨʣʘʤʘסʘ ץʘʞʝʪʪʽ ʩʦʤʘ), ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʘʟʤײʥʳ (ʤʽʥʜʝʪʪʽ 

ʞᴅʥʝ ʵʣʝʢʪʠʚʪʽ ʧᴅʥʜʝʨ, ʩʪʫʜʝʥʪʪʽש ʘʷץʪʘסʘʥ ʢʫʨʩʪʳץ ʞײʤʳʩ, ᴇʪʢʝʥ ʪᴅʞʽʨʠʙʝ, 

ʜʠʧʣʦʤ) פʈ-ʜʘ ʞᴅʥʝ ECTS ʢʨʝʜʠʪʪʝʨʽʥʜʝ ʧᴅʥʜʝʨ, ʧʨʘʢʪʠʢʘʣʘʨ, ʝʤʪʠʭʘʥʜʘʨ 

ʤʝʥ ʜʠʩʩʝʨʪʘʮʠʷʣʘʨʜʳש, ʤᴅʨʪʝʙʝʩʽ (ʤʽʥʜʝʪʪʽ ʝʤʝʩ, ʬʘʢʫʣʴʪʘʪʠʚʪʽ), ץʦʨʳʪʳʥʜʳ 



ʙʘסʘʣʘʨʳ ʢװʨʜʝʣʽʣʽʛʽʥ ʢᴇʨʩʝʪʫʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ, ײʣʪʪʳץ ʨʝʡʪʠʥʛʪʽʢ ʰʢʘʣʘ, 

ɸᴆɾפ ʙײʡʨʳסʳ ʞᴅʥʝ ʦʥʳש ʩʠʧʘʪʪʘʤʘʩʳ, ʝʫʨʦʧʘʣʳץ ʞװʡʝʛʝ ʙʘסʘʣʘʫʜʳ ʙʝʨʫ 

ʤʝʭʘʥʠʟʤʽ, ʙʽʣʽʢʪʽʣʽʢʪʽש ʞʘʣʧʳ ʞʽʢʪʝʤʝʩʽ. 

5-ʙᴇʣʽʤ ʂᴅʩʽʙʠ ʙʽʣʽʢʪʽʣʽʢ ʩʠʧʘʪʪʘʤʘʩʳ: ɹʽʣʽʢʪʽʣʽʢ ʙʽʣʽʤ ʙʝʨʫʜʽש ʢʝʣʝʩʽ 

ʜʝשʛʝʡʽʥʝ ʢᴇʰʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝʜʽ ʞᴅʥʝ ʙײʣ װʰʽʥ ץʘʥʜʘʡ ʪʘʣʘʧʪʘʨ ʦʨʳʥʜʘʣʫʳ 

ʢʝʨʝʢ, ʢᴅʩʽʧʪʽʢ ʤᴅʨʪʝʙʝʩʽ (ʙʽʣʽʢʪʽʣʽʢʧʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽץ שʘʥʜʘʡ ʢᴅʩʽʙʠ 

 ʦʩʳʤʰʘץ ʧʘʨʘʪ: ʫʥʠʚʝʨʩʠʪʝʪ ʪʫʨʘʣʳץʦʩʳʤʰʘ ʘפ ʪʘʨʳ ʙʘʨ). 6-ʙᴇʣʽʤץʳץײץ

ʘץʧʘʨʘʪ, ץʦʩʳʤʰʘ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽ. 7-ʙᴇʣʽʤ. ᴆʪʽʥʽʤ ʢʫᴅʣʽʛʽ: ʙʽʣʽʢʪʽʣʽʢ ʤʝʨʟʽʤʽʥ, 

ʙʝʨʽʣʛʝʥ ʢװʥʽʥ, ʜʠʧʣʦʤʥʳץ שʦʩʳʤʰʘʩʳʥ ʢʫᴅʣʘʥʜʳʨʘʪʳʥ ʨʝʩʤʠ ʪײʣסʘʥʳש 

ʘʪʳʥ, ʜʠʧʣʦʤסʘ ᴇʟʽ ץʦʣ ץʦʡסʘʥʳʥ ʢᴇʨʩʝʪʫʛʝ; ɹʘʨʣʳץ ʦʩʳ ʘץʧʘʨʘʪ ʤᴇʨʪʘʙʘʥ 

ʉײʭʙʘʪʪʘʩʫ.  

8-ʙᴇʣʽʤ ɾʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫʜʽײ שʣʪʪʳץ ʞװʡʝʩʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ. 

ɹײʣ ᴇʪʽʥʽʤ ʞʦסʘʨʳ ʦץʫ ʦʨʥʳʥʳש ʪװʣʝʢʪʝʨʽʥʽש ᴇʪʽʥʽʰʽ ʙʦʡʳʥʰʘ ʞʦסʘʨʳ 

ʦץʫ ʦʨʥʳʥʳש ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ᴇʪʝʣʝʪʽʥ ʥʝʛʽʟʜʝ סʘʥʘ ʙʝʨʽʣʝʜʽ. 

ᴆʪʽʥʽʰ ʘʣʫ װʰʽʥ ʫʥʠʚʝʨʩʠʪʝʪʪʽש ʢʝשʩʝʩʽʥʝ ʞʘʟʙʘʰʘ (ʵʣʝʢʪʨʦʥʜʳ) 

ᴇʪʽʥʽʰʪʽ ʪᴇʣʝʤ ʪʫʨʘʣʳ ʪװʙʽʨʪʝʢʪʽש ʢᴇʰʽʨʤʝʩʽ ץʦʩʘ ʪʘʧʩʳʨʫ ץʘʞʝʪ. 

ᴆʪʽʥʽʰ ʊʽʨʢʝʫ ʦʬʠʩʽ ᴇʪʽʥʽʰ ʙʝʨʛʝʥ ʢװʥʥʝʥ ʙʘʩʪʘʧ 15 ʞײʤʳʩ ʢװʥʽ ʽʰʽʥʜʝ 

ʙʝʨʽʣʝʜʽ ʞᴅʥʝ ʜʠʧʣʦʤʜʘʨ ʤʝʥ ᴇʪʽʥʽʰʪʝʨʜʽ ʙʝʨʫ ʞᴅʥʝ ʪʽʨʢʝʫ ʞʫʨʥʘʣʳʥʜʘ 

ʪʽʨʢʝʣʝʜʽ. 

ᴆʪ̔ʥʽʰ ʬʦʨʤʘʣʘʨʳ Office ʊʽʨʢʝʫʰʽʩʽʥʜʝ ʩʘץʪʘʣʘʜʳ. ʆʩʳ ɼʠʧʣʦʤ 

 ʞʝʢʝ ʧʦʨʪʘʣʳʥʜʘ שʦʩʳʤʰʘʩʳʥ ʙʝʨʫ ʪʫʨʘʣʳ ʵʣʝʢʪʨʦʥʜʳ ʞʘʟʫ ʫʥʠʚʝʨʩʠʪʝʪʪʽץ

ʞʝʢʝ ʪײʣסʘʥʳש ʧʦʨʪʬʦʣʠʦʩʳʥʜʘ ʞʘʩʘʣʘʜʳ. 

 

ʇᴅʥʜʝʨʜʽש ʩʠʧʘʪʪʘʤʘʩʳ 

 

ʕʣʝʢʪʨʦʥʜʳס ץʳʣʳʤ ʞᴅʥʝ ʠʥʞʝʥʝʨʠʷסʘ ʢʽʨʽʩʧʝ (ʤʘʤʘʥʜʳץץʘ 

ʢʽʨʽʩʧʝ) 

ʂʆɼ ï ELC199 

ʂʈɽɼʀʊ ï 3 (2/0/1)  

ʇʈɽʈɽʂɺʀɿʀʊ ï ʞʦץ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʕʣʝʢʪʨʦʥʜʳץ ʠʥʞʝʥʝʨʠʷ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳס ץʳʣʳʤ ʥʝʛʽʟʜʝʨʽ ʤʝʥ 

ᴅʜʽʩʪʝʨʽʥ ʦץʳʪʫ. ɹײʜʘʥ ʙʘʩץʘ, ʩʪʫʜʝʥʪʪʝʨʛʝ ʜʘʤʳסʘʥ ʝʣʜʝʨ ʵʣʝʢʪʨʦʥʜʳץ 

ᴇʥʝʨʢᴅʩʽʙʽʥ ײץʨʫ ʧʨʠʥʮʠʧʪʝʨʽʤʝʥ, ʤʦʜʝʣʴʜʝʨʽ ʤʝʥ ץʘסʠʜʘʪʪʘʨʳ, ʦʣʘʨʜʳש 

ʜʘʤʫʳʥʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘ ʞᴅʥʝ ʦʣʘʨʜʳש  ʜʘʤʫ 

ʪʝʥʜʝʥʮʠʷʩʳʤʝʥ ʪʘʥʳʩʫ ʢʝʨʝʢ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ   

ʕʣʝʢʪʨʦʥʜʳ ᴇʥʝʨʢᴅʩʽʧ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʜʘʤʳʪʫʜʳװ שʨʜʽʩʪʝʨʽ, ʩʘʧʘ 

ʠʥʜʠʢʘʪʦʨʣʘʨʳ, ʵʥʝʨʛʝʪʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽ ʞᴅʥʝ ʞװʡʝʣʝʨʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩʪʘʨʜʳ ʘʥʳץʪʘʡʪʳʥ װʣʛʽʣʝʨ ʪʫʨʘʣʳ ʠʜʝʷ. 

ʕʣʝʢʪʨʦʥʜʳ ʠʥʞʝʥʝʨʠʷ ʵʣʝʤʝʥʪʪʽʢ ʙʘʟʘʩʳʥ ײץʨʫ.  

 

         ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 



ʇᴅʥʜʝʨʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ:  

- ʵʣʝʢʪʨʦʥʜʳץ ᴇʥʝʨʢᴅʩʽʧʪʽש ʜʘʤʫ ʪʝʥʜʝʥʮʠʷʩʳʥ ײʩʳʥʫ ʩʘʧʘ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש, ʵʥʝʨʛʝʪʠʢʘʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʞᴅʥʝ ʞװʡʝʣʝʨʜʽש 

ʵʢʦʥʦʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʡʪʳʥ 

 ʩʽʥʫװʜʘʤʫ ʪʝʥʜʝʥʮʠʷʣʘʨʳʥ ʪ שʣʛʽʣʝʨʜʽװ

- ʵʣʝʢʪʨʦʥʜʳץ ʠʥʞʝʥʝʨʠʷʥʳש ʞʘʣʧʳ ʧʨʠʥʮʠʧʪʝʨʽʥ, ʨʘʜʠʦʪʝʭʥʠʢʘʣʳץ 

 ʤᴅʥʽʥ ʙʽʣʫ; ʩʠʛʥʘʣʜʘʨʜʳ ץʬʠʟʠʢʘʣʳ שʙʳʣʳʩʪʘʨʜʳײץ ʳʣʘʨʜʘ ʢʝʟʜʝʩʝʪʽʥסʨʳʣײץ

ʙʝʨʫ, ץʘʙʳʣʜʘʫ, ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ, ץʦʣʜʘʥʳʣʘʪʳʥ ʞʠʽʣʽʢʪʝʨ ʘʫץʳʤʳ, ʘʥʪʝʥʥʘ-

ʬʠʜʝʨ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʥʝʛʽʟʜʝʨʽ, ײץʨʳʣסʳʥʳ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳץ ʞװʡʝʣʝʨʽʥ 

 שʨʳʣʳʩʪʳײץ ,ʩʘʪʪʘʨʳ, ʧʘʡʜʘʣʘʥʫ ʰʘʨʪʪʘʨʳץʨʫ ʧʨʠʥʮʠʧʪʝʨʽ; ʤʘײץ

ʧʨʠʥʮʠʧʪʝʨʽ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʽײץ שʨʳʣʳʤʜʳץ 

ʜʠʘʛʨʘʤʤʘʣʘʨʳ, ʭʘʙʘʨʣʘʨʜʳ, ʩʠʛʥʘʣʜʘʨʜʳ ʞᴅʥʝ ʘʨʘʣʘʩʫʜʳ ײʩʳʥʫ ʞᴅʥʝ 

ʪװʨʣʝʥʜʽʨʫ ʞʦʣʜʘʨʳ; ײץʨʳʣʳʩʪʳש ʧʨʠʥʮʠʧʪʝʨʽ ʞᴅʥʝ ʢᴇʧ ʘʨʥʘʣʳ ץʳʟʤʝʪʪʝʨ 

ʤʝʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʞʝʣʽʣʝʨʜʽ ʠʥʪʝʛʨʘʮʠʷʣʘʫʤʝʥ ʮʠʬʨʣʳ ʞʝʣʽʣʝʨʜʽש 

ʪײʞʳʨʳʤʜʘʤʘʣʘʨʳ; ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʞᴅʥʝ ʨʘʜʠʦ ʞװʡʝʣʝʨʽʥ ʜʘʤʳʪʫʜʳש 

ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ (ʙʘʡʣʘʥʳʩ ץʳʟʤʝʪʪʝʨʽʥ ʙʽʨʳסשʘʡ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʥʝʛʽʟʜʝ ʠʥʪʝʛʨʘʮʠʷʣʘʫ, ʤʦʙʠʣʴʜʽ, ʪʽʨʢʝʣʛʝʥ ʞᴅʥʝ ʩʧʫʪʥʠʢʪʽʢ ʙʘʡʣʘʥʳʩ 

ʠʥʪʝʛʨʘʮʠʷʩʳ); 

 ʧʘʨʘʪʪʳץʘ ץʨʳʣʳʤʳʥ ʞᴅʥʝ ʘʥʘʣʦʛʪʳ ʞᴅʥʝ ʮʠʬʨʣʳײץ שʨʳʣʳʩʪʳײץ -

ᴇשʜʝʫ ײץʨʳʣסʳʣʘʨʳʥʳש ʞᴅʥʝ ʞװʡʝʣʝʨʽʥʽש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ (ʠʥʜʠʢʘʪʦʨʣʘʨʳʥ) 

ʪʘʣʜʘʡ ʙʽʣʫ; ʘץʧʘʨʘʪʪʘʨʜʳ ʪʘʨʘʪʫ, ץʘʙʳʣʜʘʫ ʞᴅʥʝ ᴇשʜʝʫ װʰʽʥ ʨʘʜʠʦ ʞᴅʥʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʝʭʥʠʢʘʣʳץ ʰʝʰʽʤʜʝʨʜʽ 

ʪʘʣʜʘʫ ʞᴅʥʝ ʩʠʥʪʝʟʜʝʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘʜʳ. 

 

 



ɸʣʛʝʙʨʘ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʙʘʩʘʤʘʩʳ  

ʂʆɼ ï MAT00120 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʣʳץ ʪʝʩʪ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ ʩʪʫʜʝʥʪʪʝʨʜʽ ʘʣʛʝʙʨʘ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʳש 

ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳ ʤʝʥ ʪװʩʽʥʽʢʪʝʨʽʤʝʥ ʪʘʥʳʩʪʳʨʫ ʞᴅʥʝ çʄʘʪʝʤʘʪʠʢʘ 1è ʢʫʨʩʳʥ 

ʦץʳʧ װʡʨʝʥʫʛʝ ץʘʞʝʪʪʽ ʥʝʛʽʟʛʽ ʙʽʣʽʤʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ - ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʜʝʨʽʥ ʦץʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʞᴅʥʝ ʢᴅʩʽʙʠ ʩʘʣʘʜʘ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ   

 

çɸʣʛʝʙʨʘ ʞᴅʥʝ ʪʘʣʜʘʫסʘ ʢʽʨʽʩʧʝè ʢʫʨʩʳ ʘʣʛʝʙʨʘ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʞᴅʥʝ ʠʥʪʝʛʨʘʣʜʳ ʝʩʝʧʪʝʫʜʽש ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳʥ ʙʝʨʝʜʽ. 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʉʪʫʜʝʥʪ 

ʙʽʣʫʽ ʢʝʨʝʢ: 

- ɸʣʛʝʙʨʘʥʳש ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳ; 

- ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʳש ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳ; 

- ʥʝʛʽʟʛʽ ץʘʨʘʧʘʡʳʤ ʬʫʥʢʮʠʷʣʘʨ; 

ʙʦʣʫʳ ʢʝʨʝʢ: 

- ʪʝשʜʝʫʣʝʨ ʤʝʥ ʪʝשʩʽʟʜʽʢʪʝʨʛʝ, ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽ ʤʝʥ ʪʝשʩʽʟʜʽʢʪʝʨʛʝ 

ʰʝʰʽʤ ʪʘʙʫ; 

- ʘʣʛʝʙʨʘʣʳץ ʞᴅʥʝ ʪʨʠʛʦʥʦʤʝʪʨʠʷʣʳץ ᴇʨʥʝʢʪʝʨʜʽ ʘʡʳʨʙʘʩʪʘʫ; 

- ʤᴅʪʽʥʜʽʢ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ; 

 ;ʪʫʳʥʜʳʩʳʥ ʪʘʙʫ שʘʨʘʧʘʡʳʤ ʬʫʥʢʮʠʷʣʘʨʜʳץ -

- ʪʫʳʥʜʳ ײץʨʘʣʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʬʫʥʢʮʠʷʣʘʨʜʳ ʟʝʨʪʪʝʫ; 

 ;ʘʥ ʠʥʪʝʛʨʘʣʳʥ ʪʘʙʫסʪʘʣʤʘץʘʥʳ שʘʨʘʧʘʡʳʤ ʬʫʥʢʮʠʷʣʘʨʜʳץ -

- ʙʝʣʛʽʣʽ ʙʽʨ ʠʥʪʝʛʨʘʣʜʳ ʪʘʙʫ; 

 .ʳʟשʳʥ ʪʘʙʳסʪʨʘʧʝʮʠʷ ʘʡʤʘ ץʩʳʟʳ ץʠʩʳץ -



ʄʘʪʝʤʘʪʠʢʘ I 

ʂʆɼ ï MAT00121 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʤʝʥʪʘʨʣ r ʤʘʪʝʤʘʪʠʢʘ-ʤʝʢʪʝʧʪʽʢ 

ʢʫʨʩ/ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪ  

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʂʫʨʩʪʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ʙʦʣʘʰʘץ ʤʘʤʘʥסʘ ʙʘʡʣʘʥʳʩʪʳ ʠʥʞʝʥʝʨʣʽʢ 

ʧᴅʥʜʝʨʜʽ ʦץʫ װʰʽʥ ץʘʞʝʪʪʽ çʄʘʪʝʤʘʪʠʢʘ-1è ʢʫʨʩʳʥʳש ʙᴇʣʽʤʜʝʨʽʥʜʝ ʙʽʣʽʤʥʽש 

ʙʝʣʛʽʣʽ ʙʽʨ ʤᴇʣʰʝʨʽʥ ʙʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʘʪʝʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʳש 

ʠʜʝʷʣʘʨʳ ʤʝʥ ʪװʩʽʥʽʢʪʝʨʽʥʝ ʩʪʫʜʝʥʪʪʝʨʜʽ ʪʘʥʳʩʪʳʨʫ. ʅʝʛʽʟʛʽ ʥʘʟʘʨ ʘʫʜʘʨʫ 

ʥʝʛʽʟʛʽ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʞᴅʥʝ ʠʥʪʝʛʨʘʣʜʳץ 

ʝʩʝʧʪʝʫʣʝʨʜʽ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʪװʩʽʥʫʽʥʝ ʘʫʜʘʨʳʣʘʜʳ. 

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ: ʞʳʣʜʘʤ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ץʘʞʝʪʪʽ ʙʽʣʽʤ ʘʣʫ; ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʜʽ 

 ʳʣʳʤʠ-ʟʝʨʪʪʝʫס ʛʝʨʫ; ʂᴅʩʽʙʠ ʩʘʣʘʜʘשʜʳʩʳʥ ʤʝסʨʘʩʪʳʨʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ ʜʘײץ

ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ץʘʞʝʪʪʽ ʤʘʪʝʤʘʪʠʢʘ ʥʝʛʽʟʜʝʨʽʥ 

ʤʝשʛʝʨʫ. 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ   

çʄʘʪʝʤʘʪʠʢʘ-1è ʢʫʨʩʳ ʙʦʡʳʥʰʘ ʢʝʣʝʩʽ ʙᴇʣʽʤʜʝʨ ײʩʳʥʳʣסʘʥ: ʪʘʣʜʘʫʜʳ 

ʝʥʛʽʟʫ, ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʞᴅʥʝ ʠʥʪʝʛʨʘʣʜʳ ʝʩʝʧʪʝʫ 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ɹײʣ ʧᴅʥʜʽ ʦץʳʧ װʡʨʝʥʫ ʩʪʫʜʝʥʪʪʝʨʛʝ ץʘʨʘʧʘʡʳʤ ʧʨʘʢʪʠʢʘʣʳץ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ, ʦʣʘʨʜʳש ʟʝʨʪʪʝʫʣʝʨʽʥʝ ץʘʞʝʪʪʽ ײץʨʘʣʜʘʨʜʳ ʪʘʙʫסʘ ʞᴅʥʝ 

ʢʝʡʙʽʨ ʩʪʘʥʜʘʨʪʪʳ ʞʘסʜʘʡʣʘʨʜʘ ʩʘʥʜʳץ ʥᴅʪʠʞʝʣʝʨʜʽ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

çʄʘʪʝʤʘʪʠʢʘ-1è ʢʫʨʩʳʥ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 



ʄʘʪʝʤʘʪʠʢʘ II  

ʂʆɼ ï MAT00122 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʄʘʪʝʤʘʪʠʢʘ 1 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

çʄʘʪʝʤʘʪʠʢʘ IIè ʢʫʨʩʳʥ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʤʘʪʝʤʘʪʠʢʘ 

ʪʫʨʘʣʳ ʙʘʢʘʣʘʚʨʜʳש ʠʜʝʷʣʘʨʳʥ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʥʽש ʞװʡʝʣʽ ʞװʡʝʩʽ ʨʝʪʽʥʜʝ 

 ץʩʘʪʳ - ʩʪʫʜʝʥʪʪʝʨʜʽ ʧʨʘʢʪʠʢʘʣʳץʤʘ שʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʫʨʩʪʳץ

 ʘʪʪʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʝ ץʳʣʳ ʤʘʪʝʤʘʪʠʢʘʣʳץʦʣʘʡʣʳ ʥᴅʪʠʞʝʛʝ ʞʝʪʢʽʟʫ ʘʨץ

ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ. פʦʣʜʘʥʙʘʣʳ ʩײʨʘץʪʘʨʜʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ 

ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʤʘʤʘʥʜʳסʳʥʘ ץʘʪʳʩʪʳ ᴅʜʝʙʠʝʪʪʝʨʜʝʛʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʘʧʧʘʨʘʪʪʳ ᴇʟ ʙʝʪʽʥʰʝ ʪװʩʽʥʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ   

çʄʘʪʝʤʘʪʠʢʘ IIè ʢʫʨʩʳ ʩʝʢʮʠʷʣʘʨʜʳץ שʦʣ ʞʝʪʽʤʜʽ ʵʢʩʧʦʟʠʮʠʷʩʳʥ 

 ʛʝʦʤʝʪʨʠʷ ʵʣʝʤʝʥʪʪʝʨʽ, ʢᴇʧ ץʘʣʛʝʙʨʘ ʞᴅʥʝ ʘʥʘʣʠʪʠʢʘʣʳ ץʪʳץʩʳʥʘʜʳ: ʩʳʟʳײ

ʘʡʥʳʤʘʣʳ ʬʫʥʢʮʠʷʣʘʨʜʳש ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʝʩʝʧʪʝʣʫʽ, ʢᴇʧ ʠʥʪʝʛʨʘʣʜʘʨ. 

çʄʘʪʝʤʘʪʠʢʘ IIè - çʄʘʪʝʤʘʪʠʢʘ Iè ʢʫʨʩʳʥʳש ʣʦʛʠʢʘʣʳץ ʞʘʣסʘʩʳ. 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ɹײʣ ʧᴅʥʜʽ ʟʝʨʜʝʣʝʫ ʘʣʳʥסʘʥ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʝʨ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ 

ʢʫʨʩʪʳש ʙᴇʣʽʤʜʝʨʽ ʙʦʡʳʥʰʘ ʦʣʘʨʜʳש ʪװʩʽʥʽʛʽʥ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ץʦʣʜʘʥʫסʘ, 

ʦʣʘʨʜʳ ʪʠʽʩʪʽ ʜʝשʛʝʡʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʽʣʛʝ 

ʘʫʜʘʨʫ ʙʘʩץʘ ʜʘ ʪʘץʳʨʳʧʪʳץ ʩʘʣʘʣʘʨʜʘסʳ ץʘʨʘʧʘʡʳʤ ʤᴅʩʝʣʝʣʝʨ; ʙʽʣʽʤ ʙʝʨʫ 

ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʤʝʥ ʞʘשʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤ 

ʘʣʫסʘ; ʢᴅʩʽʧʪʽʢ ץʳʟʤʝʪ ʩʘʣʘʩʳʥʜʘסʳ ץʦʣʜʘʥʙʘʣʳ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʝʜʽ 

 

 

 



ʄʘʪʝʤʘʪʠʢʘ III  

ʂʆɼ ï MAT00123 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʄʘʪʝʤʘʪʠʢʘ 1,ʄʘʪʝʤʘʪʠʢʘ II 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

çʄʘʪʝʤʘʪʠʢʘ IIIè ʢʫʨʩʳʥ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ʢʫʨʩʪʳש ʙᴇʣʽʤʜʝʨʽʥ 

ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʪװʩʽʥʫ, ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʪʘʣʜʘʫסʘ 

ʞᴅʥʝ ʰʝʰʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʙʘʟʘʣʳץ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʫʨʩʪʳש ʤʘץʩʘʪʳ: ʩʪʫʜʝʥʪʪʝʨʛʝ ʦץʫ ᴅʜʝʙʠʝʪʪʝʨʽʥ ᴇʟ ʙʝʪʽʤʝʥ 

ʦץʫ ʜʘסʜʳʣʘʨʳʥ װʡʨʝʪʫ, ץʦʣʜʘʥʙʘʣʳ ʤʽʥʜʝʪʪʝʨʜʽ ʳץʪʠʤʘʣʜʳץ ʞᴅʥʝ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ; ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫ ʞᴅʥʝ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤᴅʜʝʥʠʝʪʪʽש ʞʘʣʧʳ ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ   

çʄʘʪʝʤʘʪʠʢʘ IIIè ʢʫʨʩʳ ʩʝʢʮʠʷʣʘʨ ʪʝʦʨʠʷʩʳ, ʳץʪʠʤʘʣʜʳץ ʪʝʦʨʠʷʩʳ 

ʵʣʝʤʝʥʪʪʝʨʽ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ʩʝʢʮʠʷʣʘʨʳʥ ץʘʤʪʠʜʳ ʞᴅʥʝ 

çʄʘʪʝʤʘʪʠʢʘ IIè ʧᴅʥʽʥʽש ʣʦʛʠʢʘʣʳץ ʞʘʣסʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

 ʉʪʫʜʝʥʪ ʙʽʣʫʽ ʢʝʨʝʢ: 

- ʩʘʥʜʳץ ʩʝʨʠʷ ʪʝʦʨʠʷʩʳ;  

 - ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʝʨʠʷʣʘʨ ʪʝʦʨʠʷʩʳ;  

 ʌʫʨʴʝ ץʘʪʘʨʣʘʨʳ;  

 - ʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽ;  

ʙʦʣʫʳ ʢʝʨʝʢ:  

- ʩʝʨʠʷ ʪʝʦʨʠʷʩʳʥʳש ʙʘʨʣʳץ ʙᴇʣʽʤʜʝʨʽʥʜʝʛʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʝʜʽ;  

 - ʦץʠסʘʣʘʨʜʳש ʳץʪʠʤʘʣʜʳסʳʥ ʪʘʙʫ;  

 - ʢʝʟʜʝʡʩʦץ ʰʘʤʘʣʘʨʜʳש ʩʘʥʜʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʪʘʙʫ;  

 - ʪᴅʞʽʨʠʙʝʣʽʢ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫʜʽש ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ; 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʌʠʟʠʢʘ I, II 

ʂʆɼ ï PHYS111-112 

ʂʈɽɼʀʊ ï 6 (2/2/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪ/PHYS110-111 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʌʠʟʠʢʘ I ʞᴅʥʝ ʌʠʟʠʢʘ II ʢʫʨʩʳʥ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ʪײʨʘʜʳ 

 ʘʣʳʧʪʘʩʪʳʨʫʜʘץ ʩʫʨʝʪ ʪʫʨʘʣʳ ʠʜʝʷʣʘʨʜʳ ץʳ ʬʠʟʠʢʘʣʳסʘʟʽʨʛʽ ʟʘʤʘʥץ

ᴅʣʝʤʜʽʢ ʞᴅʥʝ סʳʣʳʤʠ ʢᴇʟץʘʨʘʩ. 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ   

 çʌʠʟʠʢʘ Iè ʞᴅʥʝ çʌʠʟʠʢʘè ʧᴅʥʜʝʨʽ ʞʦסʘʨʳ ʪʝʭʥʠʢʘʣʳץ ʤʝʢʪʝʧ 

ʪװʣʝʢʪʝʨʽʥʽש ʠʥʞʝʥʝʨʣʽʢ-ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪʽʥʝ ʪʝʦʨʠʷʣʳץ ʜʘʡʳʥʜʳץʪʳש 

ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʟʘשʜʘʨ ᴅʣʝʤʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ʠʥʞʝʥʝʨ װʰʽʥ ץʘʞʝʪʪʽ ʬʠʟʠʢʘʣʳץ ʙʽʣʽʤʥʽש ʥʝʛʽʟʽʥ ײץʨʘʡʜʳ. 

 çʌʠʟʠʢʘ 1è ʢʫʨʩʳ ʢʝʣʝʩʽ ʩʝʢʮʠʷʣʘʨʜʳ ץʘʤʪʠʜʳ: ʤʝʭʘʥʠʢʘʥʳש 

ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ, ʟʘʪʪʘʨ ʤʝʥ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ײץʨʳʣʳʤʳ, ʵʣʝʢʪʨʦʩʪʘʪʠʢʘ 

ʞᴅʥʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ. çʌʠʟʠʢʘ IIè ʧᴅʥʽ çʌʠʟʠʢʘ 1è ʧᴅʥʽʥ ʦץʳʧ-װʡʨʝʥʫʜʽש 

 ץʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʠʥʞʝʥʝʨʣʽʢ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳסʠʩʳʥʜʳ ʞʘʣץ

ʧʨʦʬʠʣʴ ʙʘʢʘʣʘʚʨʣʘʨʳ װʰʽʥ ʞʘʣʧʳ ʪʝʦʨʠʷʣʳץ ʜʘʡʳʥʜʳץʪʳש ʥʝʛʽʟʛʽ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ʞʘʣʧʳ ʬʠʟʠʢʘ ʢʫʨʩʳʥʳש ʪײʪʘʩ ʢᴇʨʽʥʽʩʽʥ 

 ,ʨʳʣʳʤʜʘʨײץʘʣʳʧʪʘʩʪʳʨʘʜʳ. çʌʠʟʠʢʘ IIè ʧᴅʥʽ: ʤʘʛʥʝʪʠʟʤ, ʦʧʪʠʢʘ, ʥʘʥʦץ

ʢʚʘʥʪʪʳץ ʬʠʟʠʢʘ ʥʝʛʽʟʜʝʨʽ, ʘʪʦʤʜʳץ ʞᴅʥʝ ʷʜʨʦʣʳץ ʬʠʟʠʢʘ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

 

- ʽʨʛʝʣʽ ʟʘשʜʘʨʜʳ, ʢʣʘʩʩʠʢʘʣʳץ ʞᴅʥʝ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʬʠʟʠʢʘʥʳש ʪʝʦʨʠʷʣʘʨʳʥ, 

ʩʦʥʜʘʡ-ʘץ ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʽש ʥʝʛʽʟʽ ʨʝʪʽʥʜʝ ʬʠʟʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ᴅʜʽʩʪʝʨʽʥ 

 .ʦʣʜʘʥʫʜʳ ʙʽʣʫץ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ʩʪʘʥ ʪʘʨʠʭʳץʘʟʘפ ʘʤʘʥʘʫʠפ

ʂʆɼ ï HUM113 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʞʦץ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ - ײʣʪʪʳץ ʪʘʨʠʭ סʳʣʳʤʳʥʳש ʥʝʛʽʟʛʽ ʪʝʦʨʝʪʠʢʘʣʳץ ʞᴅʥʝ 

ʧʨʘʢʪʠʢʘʣʳץ ʞʝʪʽʩʪʽʢʪʝʨʽʤʝʥ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ פʘʟʘץʩʪʘʥ ʪʘʨʠʭʳʥʳש 

ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʝʭʥʠʢʘʣʳץ ʤʘʤʘʥʜʳץʪʘʨʜʳש ʩʪʫʜʝʥʪʪʝʨʽʥ ʪʘʥʳʩʪʳʨʫ, 

 ʜʝʨʽʥשʥʝʛʽʟʛʽ ʢʝʟʝ שʘʣʳʧʪʘʩʪʳʨʫ ʤʝʥ ʜʘʤʳʪʫʜʳץ ʘʤʜʳסʦץ ץʩʪʘʥʜʳץʘʟʘץ

ʢʝʰʝʥʜʽ ʞᴅʥʝ ʞװʡʝʣʽ ʪװʨʜʝ ʟʝʨʪʪʝʫ. 

- ʢʝשʝʩ ʜᴅʫʽʨʽʥʜʝ פʘʟʘץʩʪʘʥʥʳש ʪʘʨʠʭʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ץʘʨʘʤʘ-

 ;ʪʘʨʳʥ ʪʘʣʜʘʫץʘʡʰʳʣʳץ

- ʊᴅʫʝʣʩʽʟ ʤʝʤʣʝʢʝʪʪʽץ שʘʣʳʧʪʘʩʫ ʢʝʟʝשʽʥʜʝ ʩʘʷʩʠ, ᴅʣʝʫʤʝʪʪʽʢ-

ʵʢʦʥʦʤʠʢʘʣʳץ, ʤᴅʜʝʥʠ ʧʨʦʮʝʩʪʝʨʜʽש ʟʘשʜʘʨʳ ʥʝʛʽʟʜʝʨʽʥʽש ʪʘʨʠʭʠ ʤʘʟʤײʥʳʥ 

ʘʥʳץʪʘʫ; 

- ʩʪʫʜʝʥʪʪʝʨʜʽש ʘʟʘʤʘʪʪʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ װʣʝʩ ץʦʩʫ; 

- ʩʪʫʜʝʥʪʪʝʨʜʽ ᴇʟ ʭʘʣץʳʥʘ, ʆʪʘʥסʘ ʦʪʘʥʩװʡʛʽʰʪʽʢ ʧʝʥ ʪᴇʟʽʤʜʽʣʽʢ ʨʫʭʳʥʜʘ 

ʪᴅʨʙʠʝʣʝʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

 

ʂʫʨʩ פʘʟʘץʩʪʘʥʥʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʪʘʨʠʭʳ ʪᴅʫʝʣʩʽʟ ʧᴅʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ 

ʍʍ סʘʩʳʨʜʳש ʙʘʩʳʥʘʥ ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥʛʽ ʢʝʟʝשʜʽ ץʘʤʪʠʜʳ. פʘʟʘץʩʪʘʥʥʳש 

-ʣʪײ שʠʥʪʝʣʣʠʛʝʥʮʠʷʩʳʥʳ ץʘʟʘץ ʙʘʩʳʥʜʘ שʘʩʳʨʜʳס ʳ ʪʘʨʠʭʳ 20סʘʟʽʨʛʽ ʟʘʤʘʥץ

ʘʟʘʪʪʳץ ץʦʟסʘʣʳʩʳʥ, פʘʟʘץ ɸʚʪʦʥʦʤʠʷʣʳץ ʂʝשʝʩʪʽʢ ʉʦʮʠʘʣʠʩʪʽʢ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥ ײץʨʫʜʳ, ʩʦʥʜʘʡ-ʘץ ʢᴇʧײʣʪʪʳ ץʦסʘʤʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ װʜʝʨʽʩʽʥ 

ʟʝʨʪʪʝʡʜʽ. 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

 ʙʳʣʳʩʪʘʨʳʥײץ ʘʣʘʨʳʥ, ʬʘʢʪʽʣʝʨʽʥ ʞᴅʥʝסʠץʦ שʩʪʘʥ ʪʘʨʠʭʳʥʳץʘʟʘפ -

ʙʽʣʫ; 

  ;ʪʘʨʠʭʳʥ ʙʽʣʫ שʪʦʧʪʘʨʜʳ ץʳ ʵʪʥʠʢʘʣʳסʩʪʘʥʜʘץʘʟʘפ -

  ;ʜʝʨʽʥ ʙʽʣʫשʥʝʛʽʟʛʽ ʢʝʟʝ שʘʣʳʧʪʘʩʫʳʥʳץ שʤʝʤʣʝʢʝʪʪʽʣʽʛʽʥʽ ץʘʟʘץ -

- ʢʝʰʝʥʜʽ ʪʘʨʠʭʠ ʦץʠסʘʣʘʨʜʳ ʪʘʣʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʦʜʘʥ ᴅʨʽ ʜʘʤʫʳʥ 

ʙʦʣʞʘʫ;  

- ʪʘʨʠʭʠ ʜʝʨʝʢʪʝʨʜʽש ʙʘʨʣʳץ ʪװʨʣʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʙʽʣʫ;  

- ʆʪʘʥ ʪʘʨʠʭʳʥʜʘסʳ ʦʯʝʨʢʪʝʨ ʤʝʥ סʳʣʳʤʠ ʤʘץʘʣʘʣʘʨʜʳ ʞʘʟʫ 

ʤװʤʢʽʥʜʽʛʽ;  

- ʪʘʨʠʭʠ ʪײʞʳʨʳʤʜʘʤʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ץʘʙʽʣʝʪʽ;  

- ʧʽʢʽʨʪʘʣʘʩ ʞװʨʛʽʟʫ ץʘʙʽʣʝʪʽ;  

- ʪʘʨʠʭʠ ʬʘʢʪʽʣʝʨʜʽ, ʦץʠסʘʣʘʨʜʳ ʞᴅʥʝ ײץʙʳʣʳʩʪʘʨʜʳ ʪᴅʫʝʣʩʽʟ ʪʘʣʜʘʫ 

ʜʘסʜʳʣʘʨʳ; ʩᴇʡʣʝʫ ʜʘסʜʳʣʘʨʳ. 



ʂʘʟʘʭʩʢʠʡ/ʨʫʩʩʢʠʡ ʷʟʳʢ 

ʂʆɼ ï  

ʂʈɽɼʀʊ ï 4 (0/0/4) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʪʝʩʪ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 ʳʨʳʧʪʘʨ ʙʦʡʳʥʰʘץʘ ʙʘʡʣʘʥʳʩʪʳ ʙʝʣʛʽʣʽ ʪʘץʳʪץʫ, ʙʦʩ ʫʘץʡʛʝ, ʦװ -

ʪʳשʜʘʫʰʳʣʘʨסʘ ʪװʩʽʥʽʢ ʙʝʨʫʛʝ װʡʨʝʪʫ;  

- ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ʩᴇʟʜʝʨʜʽ ʞᴅʥʝ ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʥ ץʘʤʪʠʪʳʥ ʞʝʢʝ ʞᴅʥʝ 

ʢᴅʩʽʙʠ ʪʘץʳʨʳʧʪʘʨʜʘסʳ ʤᴅʪʽʥʜʝʨʜʽ ʪװʩʽʥʫ;  

- ʢװʥʜʝʣʽʢʪʽ ʪʘץʳʨʳʧʪʘʨ ʙʦʡʳʥʰʘ ᴅשʛʽʤʝʣʝʩʫʛʝ; ʉʽʟʜʽש ʪᴅʞʽʨʠʙʝשʽʟʜʽ 

ʩʠʧʘʪʪʘשʳʟ; ʉʽʟʜʽש ʧʽʢʽʨʽשʽʟʜʽ ʙʽʣʜʽʨʽשʽʟ; ʦץʳʣסʘʥ ʬʠʣʴʤʥʽש ʤʘʟʤײʥʳʥ ʙʘסʘʣʘʧ, 

ʙʘסʘʣʘʫסʘ;  

- ɹʝʣʛʽʣʽ ʪʘץʳʨʳʧʪʘʨ ʙʦʡʳʥʰʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʢᴅʩʽʙʠ ץʳʟʤʝʪʢʝ ץʘʪʳʩʪʳ 

 .ʘʨʘʧʘʡʳʤ ʤᴅʪʽʥʜʝʨʜʽ ʞʘʩʘʡ ʙʽʣʫץ

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʂʫʨʩʪʳש ʪʽʣʜʽʢ ʤʘʪʝʨʠʘʣʳ ʣʝʢʩʠʢʘʣʳץ ʞᴅʥʝ ʛʨʘʤʤʘʪʠʢʘʣʳץ 

ʤʠʥʠʤʫʤʜʳ ʤʝשʛʝʨʛʝʥ ʩʪʫʜʝʥʪʪʽש ᴅʜʝʪʪʝʛʽ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʞʘסʜʘʡʤʝʥ 

ʪʘʥʳʩʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ ʙʦʣסʘʥʜʳץʪʘʥ ʪʘשʜʘʣʘʜʳ ʞᴅʥʝ ᴇʟʽ ʜʝ ʦʣʘʨʜʳ ʜײʨʳʩ 

ʙʘסʘʣʘʫסʘ ʞᴅʥʝ ʦʩʳʥʜʘʡ ʞʘסʜʘʡʜʘ ʩᴇʡʣʝʫ ʤʽʥʝʟ-ײץʣץʳʥʳש ʪʠʽʩʪʽ ʤʦʜʝʣʽʥ 

(ʩʪʨʘʪʝʛʠʷʩʳʥ) ʪʘשʜʘʡ ʘʣʘʜʳ. ʆץʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʳ ʙʽʣʽʤʥʽש ᴅʨʪװʨʣʽ ʩᴇʡʣʝʫ 

ʪװʨʣʝʨʽʥ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ ʦץʳʣʘʪʳʥ (ʦץʫʜʳ ʪװʩʽʥʫ), ʪʳשʜʘʫ (ʩʦʣ 

 ʙʝʣʛʽʣʽ ʙʽʨ שʘʣʧʳʥʜʘ) ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨ ʜᴅʨʝʞʝʜʝ ʛʨʘʤʤʘʪʠʢʘʥʳץ

ʢװʨʜʝʣʽʣʽʛʽʤʝʥ ʤᴅʪʽʥʜʝʨʜʽ ʰʳסʘʨʫ ʩʠʷץʪʳ ʤʘץʩʘʪʪʳ ʪʽʣʜʝʨʜʽ ץʦʣʜʘʥʫ 

ʤװʤʢʽʥʜʽʛʽʥ ʤʝשʛʝʨʫʜʽ װʡʨʝʥʫ ʧʨʦʮʝʩʽʥʝ ʘʫʳʩʘʜʳ. ʣʝʢʩʠʢʘʣʳץ ʜײʨʳʩʪʳסʳ. 

ʉʘʙʘץʪʘʨʜʳש ʤʘʪʝʨʠʘʣʳ ץʘʟʘץ ʞᴅʥʝ ʦʨʳʩ ʪʽʣʜʝʨʽʥ ʤʝשʛʝʨʛʝʥ 

ʦץʫʰʳʣʘʨסʘ ʛʨʘʤʤʘʪʠʢʘʥʳש (ʬʦʥʝʪʠʢʘ, ʤʦʨʬʦʣʦʛʠʷ ʞᴅʥʝ ʩʠʥʪʘʢʩʠʩ) 

ʥʝʛʽʟʜʝʨʽʥ ʤʝשʛʝʨʫ ʞᴅʥʝ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʙʽʨʪʽʥʜʝʧ ʢװʨʜʝʣʝʥʫʽ ʘʨץʳʣʳ װʥʝʤʽ 

 ʫ, ʞʘʟʫ ʞᴅʥʝץʘʡʪʘʣʘʥʫ ʢʝʟʽʥʜʝ ʩᴇʟʜʽ ʧʘʡʜʘʣʘʥʫ ʥʝʛʽʟʽʥʜʝ ʦץ ʘʡʪʘʣʘʥʘʪʳʥץ

ʪװʩʽʥʫ ʜʘסʜʳʣʘʨʳʥ װʡʨʝʥʫ ʜʘסʜʳʩʳʥ ʤʝשʛʝʨʝʜʽ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʉʪʫʜʝʥʪ, ʙʽʨʽʥʰʽ ʩʝʤʝʩʪʨʜʽש ʩʦשʳʥʘ ʜʝʡʽʥ ʘʫʜʠʪʦʨʠʷʜʘסʳ ʞײʤʳʩʳʥ 

ʙʝʣʩʝʥʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʘʜʘʣ װʡ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫ ʞʘסʜʘʡʳʥʜʘ, A2 

(ALTE ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳ ʙʦʡʳʥʰʘ ʰʝʢʪʽ) ʝʫʨʦʧʘʣʳץ ʜʝשʛʝʡʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʜʘסʜʳʣʘʨ ʤʝʥ ץʘʙʽʣʝʪʪʝʨʛʝ ʠʝ ʙʦʣʘʜʳ, ʷסʥʠ ʦʣ ʪᴅʫʝʣʩʽʟ ʪʽʣ ʙʽʣʽʢʪʽʣʽʛʽʥʽש 

 .ʳʥʜʘ ʙʦʣʘʜʳשʘʨʩʘץ



English 

ʂʆɼ ï LNG1051-1057 

ʂʈɽɼʀʊ ï 12 (0/0/12) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪ/LNG1051-1056 

 

LNG1051 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ɸסʳʣʰʳʥ ʪʽʣʽʥʜʝ çɹʘʩʪʘʫʰʳ ʘסʳʣʰʳʥè ʧᴅʥʽ ʥʝʛʽʟʽʥʝʥ ʥᴇʣʜʝʥ װʡʨʝʥʫʛʝ 

ʘʨʥʘʣסʘʥ. ɹײʣ ʢʫʨʩ ʪʽʣʜʽש ʞʘʣʧʳסʘ ʦʨʪʘץ ʙʽʣʽʤʽ ʙʘʨ ʘʜʘʤʜʘʨ װʰʽʥ ʜʝ ʞʘʨʘʤʜʳ. 

ʆʩʳ ʜʝשʛʝʡʜʝʥ ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥ ʩʪʫʜʝʥʪ ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝʛʽ ʥʝʛʽʟʛʽ 

ʪʘץʳʨʳʧʪʘʨʤʝʥ ʩʝʥʽʤʜʽ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘ ʙʦʣʘʜʳ, ʛʨʘʤʤʘʪʠʢʘʥʳש ʥʝʛʽʟʜʝʨʽʥ 

ʤʝשʛʝʨʝʜʽ ʞᴅʥʝ ʘסʳʣʰʳʥ ʪʽʣʽʥ ʤʝשʛʝʨʫʜʽש ʢʝʣʝʩʽ ʢʝʟʝשʽʥʜʝ ᴇʟ ʜʘסʜʳʣʘʨʳʥ 

ʞʝʪʽʣʜʽʨʝʪʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʽʨʛʝʪʘʩץʘ ʠʝ ʙʦʣʘʜʳ. 

ʂʫʨʩ ʧʦʩʪʨʝʢʚʠʟʠʪ:̔ Elementary English. 

 

LNG1052 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 

çɹʘʩʪʘʫʳʰ ʘסʳʣʰʳʥ ʪʽʣʽè ʧᴅʥʽ ʩʪʫʜʝʥʪʪʝʨʜʽץ שʘʙʳʣʜʘʫ ʜʘסʜʳʣʘʨʳʥ (ʦץʫ ʞᴅʥʝ 

ʪʳשʜʘʫ) ʞᴅʥʝ ᴇʥʽʤʜʽ ʜʘסʜʳʣʘʨʜʳ (ʞʘʟʙʘʰʘ ʞᴅʥʝ ʘʫʳʟʝʢʽ ʩᴇʡʣʝʫ) ʜʘʤʳʪʫ, 

ʥʝʛʽʟʛʽ ʙʽʣʽʤʜʽ ʪʘʣʜʘʫ, ʥʝʛʽʟʛʽ ʛʨʘʤʤʘʪʠʢʘʣʳץ ʝʨʝʞʝʣʝʨʜʽ ץʦʣʜʘʥʫ ʞᴅʥʝ ʝʩʪʝ 

ʩʘץʪʘʫ, ʩʦʥʜʘʡ-ʘץ ʪʽʣʜʽש ʞᴅʥʝ ʣʝʢʩʠʢʘʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʤʝשʛʝʨʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʘסʳʣʰʳʥ ʪʽʣʽʥ װʡʨʝʥʫʜʽש ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʩʦʥʜʘʡ-ʘץ ᴇʟʽʥ-

ᴇʟʽ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʩʳʥʠ ʦʡʣʘʫʜʳ ʥʘʩʠʭʘʪʪʘʫ. 

ʂʫʨʩ ʧʨʝʨʝʢʚʠʟʠʪʳ: Beginner. 

ʂʫʨʩ ʧʦʩʪʨʝʢʚʠʟʠʪʳ: General 1. 

 

LNG1053 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 

çɾʘʣʧʳ ʘסʳʣʰʳʥ ʪʽʣʽ 1è ʢʫʨʩʳʥʳש ʤʘץʩʘʪʳ ʩʪʫʜʝʥʪʪʝʨʛʝ ʢװʥʜʝʣʽʢʪʽ 

ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʘʢʘʜʝʤʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ʝʨʢʽʥ ʙʦʣʫ װʰʽʥ ʞʝʪʢʽʣʽʢʪʽ ʙʽʣʽʤ 

ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʪʫʜʝʥʪʪʝʨ ʩᴇʟʜʽ, ʩᴇʟʜʽʢ ʞᴅʥʝ 

ʛʨʘʤʤʘʪʠʢʘʥʳ ʞʝʪʽʣʜʽʨʫʛʝ ʪʳʨʳʩʘʜʳ. ɹײʣ ʜʝשʛʝʡʜʝ ʙײʨʳʥ ʘʣʳʥסʘʥ 

ʜʘסʜʳʣʘʨʜʳ ʰʦסʳʨʣʘʥʜʳʨʫ, ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝʛʽ ʢװʨʜʝʣʽ ʩʠʥʪʘʢʩʠʩʪʽʢ 

ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʜʳ ץʘʣʘʡ ʞʘʩʘʫסʘ ʞᴅʥʝ ʜײʨʳʩ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʳʥ, ʩʦʥʜʘʡ-

ʘץ ʰʳʥʳʤʝʥ ʞʘץʩʳ ʪʽʣʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 

ʇʨʝʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: Elementary English.  

ʇʦʩʪʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: General 2. 

 

LNG1054 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 

çGeneralEnglish 2è ʢʫʨʩʳ çGeneralEnglish 1è ʦץʫʳʥ ʞʘʣסʘʩʪʳʨʘʪʳʥ 

ʩʪʫʜʝʥʪʪʝʨʛʝ ʘʨʥʘʣסʘʥ. ʂʫʨʩ ʧʨʘʢʪʠʢʘʜʘ ʘסʳʣʰʳʥ ʪʽʣʽʥʽש ʢᴇʧʪʝʛʝʥ 



ʘʩʧʝʢʪʽʣʝʨʽʥ, ʰʘʨʪʪʳ ʩᴇʡʣʝʤʜʝʨʜʽ, ʧʘʩʩʠʚʪʽ ʜʘʫʳʩ ʬʨʘʟʘʣʘʨʳʥ ʞᴅʥʝ ʪ.ʙ. 

ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ץʦʣʜʘʥʫסʘ ʘʨʥʘʣסʘʥ. ɹײʣ ʢʝʟʝשʜʝ ʩʪʫʜʝʥʪ ʙʽʨʥʝʰʝ 

ᴅשʛʽʤʝʣʝʩʫʰʽʣʝʨʤʝʥ ᴅשʛʽʤʝʣʝʩʫʜʽ ʞʘʣסʘʩʪʳʨʘ ʘʣʘʜʳ ʥʝʤʝʩʝ ᴇʟ ʢᴇʟץʘʨʘʩʳʥ 

ʙʽʣʜʽʨʫʽ ʤװʤʢʽʥ. ʉʪʫʜʝʥʪ ᴇʟʽʥʽש ʩᴇʟʜʽʢ ץʦʨʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʢʝשʝʡʪʝʜʽ, ʦʣ ʢʝʟ 

ʢʝʣʛʝʥ ʞʘסʜʘʡʜʘ ᴇʟ ʦʡʣʘʨʳʥ ʝʨʢʽʥ ʙʽʣʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʦʣ ʪʘʥʳʩ ʩᴇʟʜʝʨʜʽש, ʬʨʘʟʘʣʳץ ʝʪʽʩʪʽʢʪʝʨʜʽש ʞᴅʥʝ ʪײʨʘץʪʳ ʩᴇʟʜʝʨʜʽש ʪװʨʣʽ 

ʩʠʥʦʥʠʤʜʝʨʽ ʤʝʥ ʘʥʪʦʥʠʤʜʝʨʽʤʝʥ ʪʦʣʳץʪʳʨʳʣʘʜʳ. 

ʇʨʝʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: General 1.  

ʇʦʩʪʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: Academic English. 

 

LNG1055 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ɸסʳʣʰʳʥ ʪʽʣʽ ʢʫʨʩʳʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ çɸʢʘʜʝʤʠʷʣʳץ ʘסʳʣʰʳʥ ʪʽʣʽè 

ʘʢʘʜʝʤʠʷʣʳץ ʪʽʣʜʽʢ ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʇᴅʥ - ʘʢʘʜʝʤʠʷʣʳץ 

ʞײʤʳʩʪʘʨʜʳ ʞʘʟʙʘʰʘ ʪװʨʜʝ ʧʘʡʜʘʣʘʥʘʪʳʥ ʪʽʣʜʽʢ ʩʪʠʣʴ (ʧʘʨʘʛʨʘʬ, ʨʝʬʝʨʘʪ, 

ʵʩʩʝ, ʧʨʝʟʝʥʪʘʮʠʷ ʞᴅʥʝ ʪ.ʙ.), ʙײʣ ʦץʫʰʳʣʘʨסʘ ʩʳʥʠ ʦʡʣʘʫʜʳ ʞᴅʥʝ ʪᴅʫʝʣʩʽʟ 

ʦץʳʪʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʘʨץʳʣʳ ʦץʫʜʘ ʪʠʽʤʜʽ ᴅʨʽ ʥᴅʪʠʞʝʣʽ ʙʦʣʫסʘ 

ʢᴇʤʝʢʪʝʩʫʛʝ ʘʨʥʘʣסʘʥ. 

ʇʨʝʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: General 2. 

ʇʦʩʪʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: Professional English. 

 

LNG1056 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 

çɹʠʟʥʝʩ ʘסʳʣʰʳʥ ʪʽʣʽè (Business English) ʽʩʢʝʨʣʽʢ ץʘʨʳʤ-ץʘʪʳʥʘʩ, ʽʩʢʝʨʣʽʢ 

ʞᴅʥʝ ʤʘʥʩʘʧ װʰʽʥ ʘסʳʣʰʳʥ ʪʽʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʠʟʥʝʩ-ʘסʳʣʰʳʥ ʪʽʣʽʥ ʙʽʣʫ 

ʢʝʣʽʩʩᴇʟʜʝʨ ʞװʨʛʽʟʫ ʞᴅʥʝ ʽʩʢʝʨʠ ʭʘʪ ʘʣʤʘʩʫ, ʽʩʢʝʨʠ ᴅʨʽʧʪʝʩʪʝʨʤʝʥ 

ʪײʩʘʫʢʝʩʝʨʣʝʨ ʤʝʥ ʙʝʡʨʝʩʤʠ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ װʰʽʥ ʧʘʡʜʘʣʳ. ʆץʫʜʳש 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ - ʩᴇʟʜʽʢ ץʦʨʳʥ ʤʝשʛʝʨʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʞʘשʘ 

ʜʘסʜʳʣʘʨʜʳ װʡʨʝʥʫ ʢʝʨʝʢ: ʧʨʝʟʝʥʪʘʮʠʷ, ץʘʨʳʤ-ץʘʪʳʥʘʩ, ʪʽʣ, ʢᴅʩʽʙʠ. 

ʇʨʝʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: IELTS score 5.0 ʞᴅʥʝ/ʥʝʤʝʩʝ Academic English 

ʇʦʩʪʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: Professional English, IELTS score 5.5-6.0 

 

 

 

LNG1057 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 çʂᴅʩʽʙʠ ʘסʳʣʰʳʥ ʪʽʣʽè ʢʫʨʩʳ B2 + ʩʪʫʜʝʥʪʪʝʨʛʝ ʘʨʥʘʣסʘʥ, ʦʥʳש 

ʤʘץʩʘʪʳ - ʪʠʽʩʪʽ ʢᴅʩʽʙʠ ʩʘʣʘʣʘʨʜʘ ʪʽʣʜʽʢ ײץʟʳʨʝʪʪʽʣʽʢʪʽ ʘʨʪʪʳʨʫ. ʂʫʨʩʪʳש 

ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ - ʩʪʫʜʝʥʪʪʝʨʛʝ ᴇʟʜʝʨʽʥʽש ʤʘʤʘʥʜʳץʪʘʨʳ ʙʦʡʳʥʰʘ ʘʫʜʠʦ ʞᴅʥʝ 

ʞʘʟʙʘʰʘ ʤᴅʪʽʥʜʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽ װʡʨʝʪʫ. ʆץʫ ʞʦʩʧʘʨʳ ʘʨʥʘʡʳ ʤʘץʩʘʪʪʘʨ 

 ʘʞʝʪʪʽ ʩᴇʟʜʽʢʢʝ (ʩᴇʟʜʝʨ ʤʝʥץ ʦʣʜʘʥʳʣʘʪʳʥץ ʳʣʰʳʥ ʪʽʣʽʥʜʝ ʞʠʽסʰʽʥ ʘװ

ʪʝʨʤʠʥʜʝʨʛʝ) ʥʝʛʽʟʜʝʣʛʝʥ. 

ʉʪʫʜʝʥʪʪʝʨ ʤʘʟʤײʥʜʳ ʞᴅʥʝ ʪʽʣʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʦץʳʪʫ 

ʘʨץʳʣʳ ʘסʳʣʰʳʥ ʪʽʣʽʥ ʞʝʪʽʢ ʤʝשʛʝʨʝʜʽ, ʪᴅʫʝʣʩʽʟʜʽʢ ʜᴅʨʝʞʝʩʽ ʞʦסʘʨʳ ʪװʧʥײʩץʘ 



ʢᴇʟʜʝʨʜʽ ʦץʫ ʞᴅʥʝ ʪװʩʽʥʫ װʰʽʥ װʡʨʝʥʝʜʽ, ʩʦʥʜʘʡ-ʘץ ʥʘץʪʳ ʢᴅʩʽʙʠ ʞʘסʜʘʡʣʘʨʜʘ 

ᴅʨʪװʨʣʽ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳװ ץʣʛʽʣʝʨʜʽ ʞᴅʥʝ ʩᴇʟʜʽʢ ץʦʨʳʥ װʡʨʝʥʝʜʽ. 

ʇʨʝʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: BusinessEnglish.  

ʇʦʩʪʨʝʢʚʠʟʠʪʳ ʢʫʨʩʘ: ʢʝʟ ʢʝʣʛʝʥ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ. 

 



ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʥʘ ʘʥʛʣ. ʷʟ) 

ʂʆɼ ï CSE174 

ʂʈɽɼʀʊ ï 3 (2/1/0) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʥʝʪ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

- ʂᴅʩʽʙʠ ץʳʟʤʝʪʪʝʛʽ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫסʘ 

 :ʩʘʪʳץʤʘ שʡʨʝʪʫ. ʂʫʨʩʪʳװ

- ʂʦʤʧʴʶʪʝʨʣʽʢ ʞװʡʝʣʝʨʜʽש ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʳש ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳʥ 

ʢʝשʝʡʪʫ; 

- ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʧᴅʥ 

ʪʝʨʤʠʥʦʣʦʛʠʷʩʳʥʳש ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳʥ ʘʰʳʧ ʢᴇʨʩʝʪʫ; 

- ʆʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʙʘסʜʘʨʣʘʤʘʣʳץ ʠʥʪʝʨʬʝʡʩʪʝʨʽʤʝʥ ʞײʤʳʩ 

ʽʩʪʝʫʜʽ װʡʨʝʪʫ; 

- ʢʝʩʪʝʜʝʛʽ ײץʨʳʣʳʤʜʳץ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʝʤʝʩ ʥʳʩʘʥʜʘסʳ 

ʜʝʨʝʢʪʝʨʤʝʥ ץʘʣʘʡ ʞײʤʳʩ ʽʩʪʝʫ ʢʝʨʝʢʪʽʛʽʥ װʡʨʝʪʫ; 

- ɸץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ ץʦʣʜʘʥʫסʘ װʡʨʝʪʫ;  

- ɼʝʨʝʢʪʝʨ ʧʽʰʽʤʜʝʨʽ ʤʝʥ ʤʫʣʴʪʠʤʝʜʠʘʣʳץ ʤʘʟʤײʥ ʪװʩʽʥʽʢʪʝʨʽʥ 

ʢʝשʝʡʪʽשʽʟ. 

- ʄʫʣʴʪʠʤʝʜʠʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨʜʽ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ ץʦʩʳʤʰʘʣʘʨʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʫʜʽ װʡʨʝʥʽשʽʟ.  

- ʄʘʪʝʨʠʘʣʜʳ ʪʘʥʳʩʪʳʨʫʜʳש ʟʘʤʘʥʘʫʠ ʪᴅʩʽʣʜʝʨʽʥ ץʦʣʜʘʥʳשʳʟ;  

 ʧʦʰʪʘ ץʣʪʪʳ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳײʘʟʽʨʛʽ ᴅʣʝʫʤʝʪʪʽʢ, ʙפ -

ʧʣʘʪʬʦʨʤʘʣʘʨʳʥʳש ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʞᴅʥʝ ʦʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʞʦʣʜʘʨʳʥ 

ʢʝשʝʡʪʽשʽʟ;  

- ʽʩʢʝʨʣʽʢ ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ װʰʽʥ 

ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʘʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫʜʳ װʡʨʝʥʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʂʫʨʩʪʘ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘסʳ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ʙʘʟʘʣʳץ ʙʽʣʽʤʜʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʩʳ ʙʘʨ. ʄᴅʣʽʤʝʪʪʝʨʤʝʥ, ʘʣʛʦʨʠʪʤʠʟʘʮʠʷʤʝʥ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʫʜʝʛʽ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫʤʝʥ ʙʘʩʳʤʜʳץץʘ ʠʝ SES ʆץʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳװ שʣʛʽʩʽʥʝ ʩᴅʡʢʝʩ ʪʘץʳʨʳʧʪʘʨʜʳש ʪʦʣʳץ ʘʫץʳʤʳʥ ץʘʤʪʠʜʳ. 

ʂʫʨʩ ʦץʫʰʳʣʘʨסʘ ʩᴅʫʣʝʪ ᴇʥʝʨʽ ʤʝʥ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʥʝʛʽʟʛʽ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʳʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ 

 ʘʣʘʡץ ʨʘʣʜʘʨʜʳײץ ʰʽʥ ʦʩʳװ ʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫסʦʣʜʘʥʙʘʣʳ ʩʠʧʘʪʪʘץ

 .ʘʥסʡʨʝʪʝʪʽʥ ʝʪʽʧ ʞʘʩʘʣװ ʘ ʙʦʣʘʪʳʥʳʥסʦʣʜʘʥʫץ

ʇʨʦʮʝʩʪʝʨʜʽ ʦשʪʘʡʣʘʥʜʳʨʫ ᴅʜʽʩʪʝʨʽʥ װʡʨʝʪʫ, ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽ ʤʝʥ ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʳʧ, ʧʨʘʢʪʠʢʘʣʳץ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ץʘʞʝʪʪʽ װʣʛʽʣʝʨʜʽ ʞᴅʥʝ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫסʘ, ʢװʥʜʝʣʽʢʪʽ 

ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ, ᴇʥʽʤʜʽ ʞᴅʥʝ ʥᴅʪʠʞʝʣʽ ʙʦʣʫסʘ װʡʨʝʪʫ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʉʪʫʜʝʥʪʪʝʨ ʙʽʣʝʜʽ: 



- ʢʦʤʧʴʶʪʝʨʣʽʢ ײץʨʳʣסʳ; 

- ʂʦʤʧʴʶʪʝʨʣʽʢ ʩᴅʫʣʝʪ; 

- ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʠʥʬʨʘײץʨʳʣʳʤʳ; 

 ;ʠʥʪʝʨʬʝʡʩʪʝʨʽ שʡʝʣʝʨʜʽװʞ ץʳ ʦʧʝʨʘʮʠʷʣʳסʘʟʽʨʛʽ ʟʘʤʘʥץ -

- ᴅʨʪװʨʣʽ ʪʘʙʠסʘʪ ʧʝʥ ʤʘץʩʘʪʪʘʨ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫʜʳש 

ʟʘʤʘʥʘʫʠ ײץʨʘʣʜʘʨʳ; 

ɸץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ץʘʪʝʨʣʝʨʽʥʽש ʪװʨʣʝʨʽ, ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫ ᴅʜʽʩʪʝʨʽ, 

 ;ʨʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽײץ

Python ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʽ. 

ʉʪʫʜʝʥʪʪʝʨ ʞʘʩʘʡ ʘʣʫ ʢʝʨʝʢ: 

 ʤʳʩײʠʥʪʝʨʬʝʡʩʪʝʨʽʤʝʥ ʞ שʡʝʣʝʨʜʽװʞ ץʳ ʦʧʝʨʘʮʠʷʣʳסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʞʘʩʘʫ; 

ᴄʨʪװʨʣʽ ʩʠʧʘʪʪʘסʳ ʞᴅʥʝ ʤʘץʩʘʪʪʘ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ ʟʘʤʘʥʘʫʠ 

 ;ʤʳʩ ʞʘʩʘʫײʜʘʨʣʘʤʘʣʘʨʤʝʥ ʞסʦʣʜʘʥʙʘʣʳ ʙʘץ

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʪʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ʟʘʤʘʥʘʫʠ ᴅʣʝʫʤʝʪʪʽʢ, ʙײʣʪ, 

ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘ ʧʣʘʪʬʦʨʤʘʣʘʨʳʥ ץʦʣʜʘʥʳשʳʟ; 

- ʘʣʛʦʨʠʪʤʜʽʢ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽʥʜʝʛʽ ʙʘסʜʘʨʣʘʤʘ; 

- ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʘʣʜʘʫ, ʤʦʜʝʣʴʜʝʫ, 

ʞʦʙʘʣʘʫ, ʝʥʛʽʟʫ, ʪʝʩʪʽʣʝʫ ʞᴅʥʝ ʙʘסʘʣʘʫ 



ʌʠʣʦʩʦʬʠʷ 

ʂʆɼ ï 124 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʉʦʚʨʝʤʝʥʥʘʷ ʠʩʪʦʨʠʷ ʂʘʟʘʭʩʪʘʥʘ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ ʢʦʛʥʠʪʠʚʪʽʢ, ʦʧʝʨʘʪʠʚʪʽ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ, ᴇʟʽʥ-ᴇʟʽ 

ʪʘʥʫ ײץʟʳʨʝʪʪʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ: 

 ;ʦʩʫץ ʣʝʩװ ʘסʳʪʪʘʨʜʳ ʜʘʤʳʪʫסʙʘ ץʘʟʽʨʛʽ ᴅʣʝʤʜʝ ʙʘʨʘʙʘʨ ʠʜʝʦʣʦʛʠʷʣʳץ -

- ʩʪʫʜʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʩʳʥʠ ʦʡʣʘʫʜʳ 

 ;ʘʣʳʧʪʘʩʪʳʨʫץ

- ʨʫʭʘʥʠ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳײץ ץʥʜʳʣʳץʪʘʨʜʳש, ʦʣʘʨʜʳש ʘʜʘʤ ᴇʤʽʨʽ, 

 ;ʘʤʳ ʤʝʥ ᴇʨʢʝʥʠʝʪʽʥʜʝʛʽ ʨᴇʣʽʥ ʘʞʳʨʘʪʘ ʙʽʣʫסʦץ

ᴆʤʽʨʛʝ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʪʘʨʳʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʩʳʨʪץʳ ᴅʣʝʤʤʝʥ 

 .ʳʟשʦʩʳץ ʣʝʩװ ʡʣʝʩʽʤʜʽʣʽʢʪʽ ʽʟʜʝʫʛʝװ

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

çʌʠʣʦʩʦʬʠʷè - ʘʜʘʤʟʘʪʪʳש ᴅʣʝʫʤʝʪʪʽʢ-ʪʘʨʠʭʠ ʞᴅʥʝ ʤᴅʜʝʥʠ ʜʘʤʫ 

ʢʦʥʪʝʢʩʽʥʜʝ ʜʘʤʳסʘʥ ʪײʪʘʩ ᴅʣʝʤʜʽʢ ʢᴇʟץʘʨʘʩʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ. ʌʠʣʦʩʦʬʠʷʥʳש 

ʢʣʘʩʩʠʢʘʣʳץ ʞᴅʥʝ ʧʦʩʪ ʢʣʘʩʩʠʢʘʣʳץ ʬʠʣʦʩʦʬʠʷ ʜᴅʩʪװʨʣʝʨʽʥʜʝ ʬʠʣʦʩʦʬʠʷ ʤʝʥ 

ʙʽʣʽʤ ʙʝʨʫʜʽש ᴅʜʽʩʥʘʤʘʩʳʥʳש ʥʝʛʽʟʛʽ ʧʘʨʘʜʠʛʤʘʣʘʨʳʤʝʥ ʪʘʥʳʩʫ. ʌʠʣʦʩʦʬʠʷ 

ᴇʤʽʨ ʩװʨʫʜʽש ʪײʨʘץʪʳ ʥײʩץʘʫʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʨʫʭʘʥʠ ᴇʥʜʽʨʽʩʪʽש ʝʨʝʢʰʝ 

ʪװʨʽ ʨʝʪʽʥʜʝ ʙʦʣʫʜʳש ʤʘסʳʥʘʩʳʥ ʪʘʙʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʉʳʥʠ ʞᴅʥʝ ʢʨʝʘʪʠʚʪʽ 

ʦʡʣʘʫ ʤװʤʢʽʥʜʽʛʽʤʝʥ ʘʜʘʤʥʳש ʘʜʘʤʛʝʨʰʽʣʽʢ ʠʤʠʜʞʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ װʣʝʩ 

 ʥʝʛʽʟʜʝʨʽ ʬʠʣʦʩʦʬʠʷ ʪʘʨʠʭʳ ʤʝʥ ʪʝʦʨʠʷʩʳ ץʪʝʦʨʠʷʣʳ שʦʩʘʜʳ. ʂʫʨʩʪʳץ

ʙʦʡʳʥʰʘ ʙʘʪʳʩ, ʦʨʳʩ ʞᴅʥʝ ץʘʟʘץʩʪʘʥʜʳס ץʘʣʳʤʜʘʨʜʳסײ שʳʤʜʘʨʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

- ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, 

ʄɽרɻɽʈʋ 

- ʌʠʣʦʩʦʬʠʷʥʳש ʥʝʛʽʟʛʽ ʪʝʨʤʠʥʜʝʨʽʥ, ʥʝʛʽʟʛʽ ʪװʩʽʥʽʢʪʝʨʽʥ ʞᴅʥʝ 

ʧʨʦʙʣʝʤʘʣʘʨʳʥ ʙʽʣʫ; 

- ʄᴅʜʝʥʠʝʪ ʪײʨסʳʩʳʥʘʥ ʜװʥʠʝʪʘʥʳʤʜʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʽש ʥʝʛʽʟʛʽ 
ʬʠʣʦʩʦʬʠʷʣʳץ ʞʦʣʜʘʨʳʥ ʙʽʣʫ; 

- ʌʠʣʦʩʦʬʠʷʣʳץ ʦʡʜʳש ʜʘʤʫ ʪʘʨʠʭʳʥ ʪʘʣʜʘʡ ʙʽʣʫ; 

- ɸʜʘʤ ʜʘʤʫʳʥʳש ʪʘʨʠʭʳʥʜʘ ʠʜʝʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʽש ʞᴅʥʝ 
ʙʘʣʘʤʘʣʳ ʪᴅʩʽʣʜʝʨʜʽ ʘʥʳץʪʘʫʜʳש ʤװʤʢʽʥʜʽʛʽ; 

- - ʘʜʘʤʥʳץ שʦסʘʤʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʜʘסʳ ʥʝʛʽʟʛʽ ʪʝʦʨʠʷʣʳץ 

ʪᴅʩʽʣʜʝʨʜʽ ʘʥʳץʪʘʫ ץʘʙʽʣʝʪʽ; 

- - ᴇʟʽʥʜʽʢ ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʫ ᴅʜʽʩʽʥ ʤʝשʛʝʨʫ; 

- ʄʘʪʝʨʠʘʣʜʘʨʜʳ ʽʟʜʝʩʪʽʨʫ ʜʘסʜʳʣʘʨʳʥ ʞװʡʝʣʝʥʜʽʨʫ; 



 

- ᴇʟʽʥʜʽʢ ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʫ ᴅʜʽʩʽʥ ʤʝשʛʝʨʫ; ʄʘʪʝʨʠʘʣʜʘʨʜʳ ʽʟʜʝʩʪʽʨʫ 

ʜʘסʜʳʣʘʨʳʥ ʞװʡʝʣʝʥʜʽʨʫ; - ʝʨʢʽʥ ʪʘʣץʳʣʘʫ ʞᴅʥʝ ײʪʳʤʜʳ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ 

ʜʘסʜʳʣʘʨʳ; - ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʝ ʵʪʠʢʘʣʳץ ץʘסʠʜʘʣʘʨʜʳ ʤʝשʛʝʨʫ. 



ʂᴅʜʽʤʛʽ ʜʠʬʬʝʨʝʥʮʠʘʜʳץ ʪʝשʜʝʫʣʝʨ 

ʂʆɼ ï ʄɸʊ00124 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʄʘʪʝʤʘʪʠʢʘ I-III  

 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

çפʘʣʳʧʪʳ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨè ʢʫʨʩʳʥ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ. 

çʄʘʪʣʘʙè - ʤʘʪʣʘʥʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʘʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ᴅʜʽʩʪʝʨʜʽ 

 ,ʘסʝʩʝʧʪʝʨʜʽ ʪʘʣʜʘʫ ץʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʪʝʦʨʠʷʣʳץ

ʤʦʜʝʣʴʜʝʫʛʝ ʞᴅʥʝ ʰʝʰʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʧᴅʥʥʽש ʥʝʛʽʟʛʽ ʙᴇʣʽʤʜʝʨʽʥ 

 ʘʙʽʣʝʪʪʽʣʽʛʽʥץ ʘסʫץʫ ᴅʜʝʙʠʝʪʽʥ ᴇʟ ʙʝʪʽʥʰʝ ʦץʦ שʫʰʳʣʘʨʜʳץʘʣʳʧʪʘʩʪʳʨʫ; ʦץ

 שʡʝʣʝʨʜʽװʜʝʫʣʝʨ ʤʝʥ ʞשʩʘʪʳ ʠʥʪʝʛʨʘʣʜʳ ʪʝץʤʘ שʘʣʳʧʪʘʩʪʳʨʫ. ʂʫʨʩʪʳץ

ʪװʨʣʝʨʽ ʤʝʥ ʬʦʨʤʘʣʘʨʳʥ ʪʘʥʫסʘ, ʦʣʘʨʜʳש ʠʥʪʝʛʨʘʮʠʷʣʘʥʫʳʥʘ ʞᴅʥʝ 

 ץʰʽʥ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳװ ʰʝʰʫ ץʦʣʜʘʥʙʘʣʳ ʤʽʥʜʝʪʪʝʨʜʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ

ʪʝשʜʝʫʣʝʨʜʽ ץʦʣʜʘʥʫסʘ װʡʨʝʪʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

 ʘʨʳ ʪᴅʨʪʽʙʽʥסʜʝʫʣʝʨ. ɾʦשʪʝ ץʘʨʘʧʘʡʳʤ ʪᴅʨʪʽʧʪʽʢ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳפ

 ʜʝʫʣʝʨשʪʝ ץʜʝʫʣʝʨ. ɼʠʬʬʝʨʝʥʮʠʘʣʜʳשʪʝ ץʘʨʘʧʘʡʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ

ʞװʡʝʩʽ. ɸʡʥʳʤʘʣʳ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʙʘʨ ʩʳʟʳץʪʳץ ʪʝשʜʝʫʣʝʨ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨ ʤʝʥ ʞװʡʝʣʝʨʜʽ ʩʘʥʜʳץ ʠʥʪʝʛʨʘʮʠʷʣʘʫ. 

ɼʠʩʢʨʝʪʪʽ ʪʝשʜʝʫʣʝʨʜʽ ʩʘʥʜʳץ ʰʝʰʫ װʰʽʥ Matlab ʬʫʥʢʮʠʷʩʳʥ ץʦʣʜʘʥʳשʳʟ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

  ;ʛʝʨʫשʜʝʫʣʝʨʜʽ ʰʝʰʫ ᴅʜʽʩʪʝʨʽʥ ʤʝשʪʝ ץʘʨʘʧʘʡʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ -

- ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʦʨʥʘʪʫ; - ʤʘʪʝʤʘʪʠʢʘʣʳװ ץʣʛʽʣʝʨʜʽ ײץʨʘ ʙʽʣʫ;  

- ʄʘʪʣʘʙʪʳ ץʦʣʜʘʥʳʧ ʘʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ ᴅʜʽʩʪʝʨʤʝʥ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨʤʝʥ ʤʦʜʝʣʴʜʝʣʝʪʽʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʝ ʙʽʣʫ 



ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʂʆɼ ï ʄɸʊ00125 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʄʘʪʝʤʘʪʠʢʘ I-III  

 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʂʫʨʩʪʳ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ - çɼʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨè. ʄʘʪʣʘʙ. 

çʂʫʨʩʪʳש ʥʝʛʽʟʛʽ ʙʽʣʽʤʜʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʪʘʣʜʘʫסʘ, ʤʦʜʝʣʴʜʝʫʛʝ ʞᴅʥʝ ʰʝʰʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ: ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳ, ʵʢʦʥʦʤʠʢʘ, ʤʝʜʠʮʠʥʘ, 

ʙʠʦʣʦʛʠʷ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʥʳש ʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʘʥ ץʦʣʜʘʥʙʘʣʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ 

ʞᴅʥʝ ʰʝʰʫ װʰʽʥ ʞʘʨʪʳʣʘʡ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨ ʪʝʦʨʠʷʩʳ; Matlab 

ʢᴇʤʝʛʽʤʝʥ ʰʝʪʪʽʢ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ װʰʽʥ ʩʘʥʜʳץ ᴅʜʽʩʪʝʨʜʽ ʝʥʛʽʟʫ ʪʫʨʘʣʳ 

ʠʜʝʷʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʬʠʟʠʢʘʜʘסʳ ʥʝʛʽʟʛʽ ʪʝשʜʝʫʣʝʨ. ɾʘʨʪʳʣʘʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨ װʰʽʥ ʢʣʘʩʩʠʢʘʣʳץ ʰʝʢʘʨʘʣʳץ ʝʩʝʧʪʝʨ. 

ʂʣʘʩʩʠʢʘʣʳץ ʰʝʢʘʨʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʽש ʘʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ 

ᴅʜʽʩʪʝʨʽ. ʐʝʢʘʨʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʩʘʥʜʳץ ʰʝʰʫ װʰʽʥ Matlab ʧʘʡʜʘʣʘʥʫ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

- ʢʣʘʩʩʠʢʘʣʳץ ʰʝʢʘʨʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʪʘʣʜʘʫסʘ, ʤʦʜʝʣʴʜʝʫʛʝ ʞᴅʥʝ ʰʝʰʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʦʩʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʧʧʘʨʘʪʪʳ ʤʝשʛʝʨʫ;  

- ʢʣʘʩʩʠʢʘʣʳץ ʰʝʢʘʨʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ᴅʜʽʩʪʝʨʽʥ ʤʝשʛʝʨʫ;  

- ʤᴅʩʝʣʝʥʽ ʰʝʰʫʛʝ ץʘʙʽʣʝʪʪʽ ʙʦʣʫʳ, ʘʥʘʣʠʪʠʢʘʣʳץ ʪװʨʜʝ ʜʝ, 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ᴅʜʽʩʪʝʨʽʥ ʪʘשʜʘʫ;  

- Matlab ʟʘʤʘʥʘʫʠ ʙʘסʜʘʨʣʘʤʘʣʳץ ʧʘʢʝʪʽʥ ץʦʣʜʘʥʫסʘ;  

- ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʽ ʩʘʥʜʳץ ʝʥʛʽʟʫʜʽש ᴅʜʽʩʥʘʤʘʩʳ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ 

ʤʝשʛʝʨʫ, ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ, ʤʦʜʝʣʴʜʽ ʥʘץʪʳʣʘʫ װʰʽʥ ʦʣʘʨʜʳ 

ʪװʩʽʥʜʽʨʫ;  

- ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʽʥ ᴇʟ ʙʝʪʽʥʰʝ ʢʝשʝʡʪʝʜʽ. 



ʀʥʞʝʥʝʨʣʽʢ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʽʢ  ʛʨʘʬʠʢʘ 

ʂʆɼ ï GEN101 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʥʝʪ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

- ʢʝשʽʩʪʽʢʪʽʢ ʢᴇʨʽʥʽʩʪʝʨ ʤʝʥ ץʠʷʣʜʳ ʜʘʤʳʪʫ, ʢʦʥʩʪʨʫʢʪʠʚʪʽ-

ʛʝʦʤʝʪʨʠʷʣʳץ ʦʡʣʘʫ, סʘʨʳʰʪʳש ʛʨʘʬʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ 

ʢʝשʽʩʪʽʢʪʽʢ ʬʦʨʤʘʣʘʨ ʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘʨʜʳ ʪʘʣʜʘʫ ʞᴅʥʝ ʩʠʥʪʝʟʜʝʫ 

ʤװʤʢʽʥʜʽʛʽ; - ʩʪʫʜʝʥʪʪʝʨʛʝ ᴅʨʪװʨʣʽ ʪʠʧʪʝʛʽ ʞᴅʥʝ ʤʘʟʤײʥʜʘסʳ ʛʨʘʬʠʢʘʣʳץ 

ʘץʧʘʨʘʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʫ, ʘץʧʘʨʘʪʪʳ ʛʨʘʬʠʢʘʣʳײ ץʩʳʥʫ ʥʝʛʽʟʜʝʨʽ, 

ʛʝʦʤʝʪʨʠʷʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʽ ʛʨʘʬʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʪʝʨʽ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

 שʙʳʣʳʩʪʘʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʜʽײץ ,ʞʘʪʪʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʞʦʙʘʣʘʫ ʝʨʝʞʝʣʝʨʽײץ

ʛʨʘʬʠʢʘʣʳװ ץʣʛʽʣʝʨʽ; - ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘʥʳש ᴅʜʽʩʪʝʨʽ ʤʝʥ ײץʨʘʣʜʘʨʳʥ 

ʠʛʝʨʫ, AutoCAD ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞʦʙʘʣʘʫ ʞװʡʝʩʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ 

ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ʤʝשʛʝʨʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

 

ʆʨʪʦʛʦʥʘʣʜʳ ʧʨʦʝʢʮʠʷ ʥʝʛʽʟʽʥʜʝ ʢʝשʽʩʪʽʢʪʽש ʙʝʣʛʽʣʽ ʙʽʨ ʛʨʘʬʠʢʘʣʳװ ץʣʛʽʣʝʨʽʥ 

ʘʣʫ ʞʦʣʜʘʨʳʥ ʞᴅʥʝ ʦʩʳ ʤʦʜʝʣʴʜʝʨʜʝʛʽ ʢʝשʽʩʪʽʢʪʽʢ ʬʦʨʤʘʣʘʨʤʝʥ ʞᴅʥʝ 

 .ʘʙʽʣʝʪʽʥ ʟʝʨʪʪʝʫץ ʘʪʳʥʘʩʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫץ

ɻʝʦʤʝʪʨʠʷʣʳץ ʤʦʜʝʣʴʜʝʫʜʽש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʤʝשʛʝʨʫ ʞᴅʥʝ 

ʛʨʘʬʠʢʘʣʳץ ץʦʩʳʤʰʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ᴅʜʽʩʪʝʤʝʩʽ. ʅʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨʜʳש, 

ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨʜʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʩʫʨʝʪ ʩʘʣʫ, ʛʨʘʬʠʢʘʣʳץ ʞᴅʥʝ 

ʤᴅʪʽʥʜʽʢ ʞʦʙʘʣʘʫ ײץʞʘʪʪʘʤʘʩʳʥ ʦץʳʧ, ʞʘʟʘ ʙʽʣʫ ʜʘסʜʳʩʳʥ ʠʛʝʨʫ. 

ʉʪʫʜʝʥʪʪʝʨʜʽ AutoCAD ʤʳʩʘʣʳʥʜʘ ʩʫʨʝʪ ʞᴅʥʝ ʛʨʘʬʠʢʘʣʳץ ʞײʤʳʩʪʘʨʜʳ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ װʰʽʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘ, 

ʛʝʦʤʝʪʨʠʷʣʳץ ʤʦʜʝʣʴʜʝʫ, ʛʨʘʬʠʢʘʣʳץ ʦʙʲʝʢʪʽʣʝʨ, ʟʘʤʘʥʘʫʠ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʛʨʘʬʠʢʘʣʳץ ʞװʡʝʣʝʨʤʝʥ ʪʘʥʳʩʪʳʨʫ. תʰ ᴇʣʰʝʤʜʽ ʢʦʤʧʴʶʪʝʨʣʽʢ װʣʛʽʣʝʫʜʽ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʩʳʟʙʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ᴇשʜʝʫ װʰʽʥ ᴅʤʙʝʙʘʧ ʛʨʘʬʠʢʘʣʳץ 

ʞװʡʝʣʝʨʜʽ ץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

 .ʘʪʳʩʪʳ ʞʦʙʘʣʘʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫץ ʞʘʪʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʛʝ ʞᴅʥʝ ʝʥʛʽʟʫʛʝײץ

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʥʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ ʤʽʥʜʝʪʪʽ ʙʽʣʫ ʢʝʨʝʢ: 

- ʢװʨʜʝʣʽ ʞᴅʥʝ ʘʢʩʦʥʦʤʝʪʨʠʷʣʳץ ʩʳʟʙʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʪʝʦʨʠʷʣʳץ 

ʥʝʛʽʟʜʝʨ; 

 - ʩʫʨʝʪʪʝʨʽʥ שʘʥ ᴇʥʽʤʜʝʨʜʽסʨʳʣײץ ʘʜʘʥשʳ ʞᴅʥʝ ʞʘסʦʣʜʘʥʳʩʪʘץ -

ʢᴇʨʽʥʽʩʪʝʨʜʽ, ʩʝʢʮʠʷʣʘʨʜʳ, ʩʝʢʮʠʷʣʘʨʜʳ ײץʨʫ ᴅʜʽʩʪʝʨʽ; 

- ʩʳʟʙʘʣʘʨʜʳ ʨʝʩʽʤʜʝʫ ʞᴅʥʝ ʦʨʳʥʜʘʫ, ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨʤʝʥ 

ʙʝʢʽʪʽʣʛʝʥ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʤᴅʪʽʥʜʽʢ ײץʞʘʪʪʘʨʜʳ ʨʝʩʽʤʜʝʫ ʝʨʝʞʝʣʝʨʽ; 

- ᴇʥʽʤʥʽײץ שʨʘʤʜʘʩ ʙᴇʣʰʝʢʪʝʨʽʥ, ʦʣʘʨʜʳש ʜᴅʩʪװʨʣʽ ʙʝʡʥʝʣʝʨʽʥ ʞᴅʥʝ 

ʙʝʣʛʽʣʝʨʽʥ ץʦʩʫ ʪװʨʣʝʨʽ; 

- ɹʝʪʪʝʨʜʽ ʪʘʟʘʣʘʫ ᴅʜʽʩʽ. 



-  

ʙʦʣʫʳ ʤװʤʢʽʥ: - ʛʝʦʤʝʪʨʠʷʣʳץ ʙʝʡʥʝʣʝʨʜʽש ʢʝʰʝʥʜʽ ʞᴅʥʝ ʘʢʩʦʥʦʤʝʪʨʠʢʘʣʳץ 

ʩʳʟʙʘʣʘʨʳʥ ײץʨʫ; - ʤᴅʪʽʥʜʽʢ ʞᴅʥʝ ʛʨʘʬʠʢʘʣʳץ ʞʦʙʘʣʘʫ ײץʞʘʪʪʘʤʘʩʳʥ 

ʦʨʳʥʜʘʫ; - ʄʝʪʘʣʣ ʩʫʨʝʪʽʥ ʦץʳʧ, ɻʆʉʊ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʩʳʟʙʘʣʘʨʳʥ ʞᴅʥʝ 

ʵʩʢʠʟʜʝʨʽʥ ʦʨʳʥʜʘשʳʟ; - ʩʘʥʜʳץ ʙʝʣʛʽʣʝʨʤʝʥ ʧʨʦʝʢʮʠʷʣʘʨʜʘ ʝʨʢʽʥ ʞװʨʫ; - 2M 

ʢᴇʨʽʥʽʩʪʝʨʽ ʤʝʥ 3M ʥʳʩʘʥʜʘʨʳ ʙʘʨ ᴅʤʙʝʙʘʧ AutoCAD ʦʨʪʘʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʫ. 

ʜʘסʜʳʣʘʨʳ ʙʘʨ: 

  ;ʘסʫץʘ ʞᴅʥʝ ʦסʨʘʩʪʳʨʫ ʩʫʨʝʪʽʥ ʦʨʳʥʜʘʫײץ -

  ;ʧʨʦʝʢʮʠʷʣʘʫ ʤʦʜʝʣʴʜʝʨʽʥ ʞʘʩʘʫ ץʞʘʣʧʘ שʽʩʪʽʢʪʽשʰ ᴇʣʰʝʤʜʽ ʢʝװ -

- ʧʦʟʠʮʠʦʥʜʳץ ʞᴅʥʝ ʤʝʪʨʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽש ʰʝʰʽʤʜʝʨʽ;  

- ʟʘʤʘʥʘʫʠ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʦʙʘʣʘʫ ײץʨʘʣʜʘʨʳʥʘ ʠʝ ʙʦʣʫ. ʢʝʣʝʩʽ 

  :ʟʳʨʝʪʪʝʨʛʝ ʠʝײץ

-  ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʽש ʦʙʲʝʢʪʽʣʝʨʽʥ, ʤʳʩʘʣʳ, ʠʥʞʝʥʝʨʣʽʢ ʦʙʲʝʢʪʽʣʝʨʜʽ, 

ʩײʣʙʘʣʘʨʜʳ ʞᴅʥʝ ʞװʡʝʣʝʨʜʽ ʛʨʘʬʠʢʘʣʳײ ץʩʳʥʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ; 

- ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʦʥʳש ʽʰʽʥʜʝ ʟʘʤʘʥʘʫʠ ʢʦʤʧʴʶʪʝʨʣʽʢ 
ʛʨʘʬʠʢʘʥʳ ᴇʟ ʪʘץʳʨʳʧʪʳץ ʩʘʣʘʩʳʥʜʘ ʧʘʡʜʘʣʘʥʫסʘ ʜʘʡʳʥ ʙʦʣʫ; 

- ʩʪʘʥʜʘʨʪʪʘʨסʘ, ʪʝʭʥʠʢʘʣʳץ ʰʘʨʪʪʘʨסʘ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʥʦʨʤʘʪʠʚʪʽʢ 
 ʞʘʪʪʘʤʘʣʘʨʳʥ ᴅʟʽʨʣʝʫʛʝײץ ʤʳʩ ʞʦʙʘʣʘʫײʞᴅʥʝ ʞ ץʘ ʩᴅʡʢʝʩ ʞʦʙʘʣʳסʞʘʪʪʘʨײץ

 .ץʘ ʜʘʡʳʥʜʳסʘʪʳʩʫץ
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ʇʈɽʈɽʂɺʀɿʀʊ ï ʞʦץ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʉʪʫʜʝʥʪʪʝʨʜʽ ʪʝʭʥʠʢʘʣʳץ ʞʝʪʽʣʜʽʨʫʣʝʨʛʝ, ʞʦʙʘʣʘʫסʘ ʞᴅʥʝ ץʦʣʜʘʥʫסʘ, 

ʦʣʘʨʜʳ ʞʘסשʳʨʪʫ ʢʝʟʽʥʜʝ ʠʥʞʝʥʝʨʣʽʢ ʰʝʰʽʤʜʝʨʜʽ ʽʟʜʝʩʪʽʨʫ ʥʝʛʽʟʜʝʨʽʥ װʡʨʝʪʫ. 

ɹײʜʘʥ ʙʘʩץʘ, ʦץʫʰʳʣʘʨ ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, 

ʪʘʙʠסʠ, ʪʝʭʥʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳש ʤᴅʥʽ ʤʝʥ ʦʣʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ, 

 ʝʩʝʧʪʝʨʜʽ ץʳʰʪʳץʘʣʳʧʪʘʩʪʳʨʫ, ᴇʥʝʨʪʘʧץ ʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʦʡʣʘʫʜʳס

ʪʘʣʜʘʫסʘ ʪᴅʞʽʨʠʙʝ ʞʠʥʘʫ ʢʝʨʝʢ. 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ᴆʥʝʨʪʘʧץʳʰʪʳץ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫʜʽש ᴅʜʽʩʪʝʨʽʥ, ʧʨʦʙʣʝʤʘʣʘʨʜʳ 

ʰʝʰʫʜʽש ʰʳסʘʨʤʘʰʳʣʳץ ʪᴅʩʽʣʜʝʨʽʥ, ץʘʡʰʳʣʳץʪʘʨʜʳש ʪװʨʣʝʨʽ ʤʝʥ ʪװʨʣʝʨʽʥ, 

ʪʝʭʥʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽץ שʘʡʰʳʣʳץʪʘʨʳʥ ʰʝʰʫ ᴅʜʽʩʪʝʨʽʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, 

ʵʣʝʢʪʨʦʥʜʳ ʪʝʭʥʠʢʘʥʳ ʜʘʤʳʪʫ װʨʜʽʩʽʥʽש ʠʜʝʷʩʳ. ᴆʥʝʨʪʘʧץʳʰʪʳץ ʤʽʥʜʝʪʪʝʨʜʽ 

ʰʝʰʫ ᴅʜʽʩʪʝʨʽ, ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʪʘʣʜʘʫ, ʪʝʭʥʠʢʘʣʳץ ʞװʡʝʥʽש ʤʦʜʝʣʽʥ ײץʨʫ, 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʞʘʩʘʫ, ʪʝʭʥʠʢʘʣʳץ ץʘʡʰʳʣʳץʪʘʨ, ʤʽʥʩʽʟ 

ʥᴅʪʠʞʝʥʽ ʪʘʙʫ ᴅʜʽʩʽ. ʌʠʟʠʢʘʣʳץ ץʘʨʘʤʘ-ץʘʡʰʳʣʳץʪʘʨʜʳ ʞʽʢʪʝʫ, ʘץʧʘʨʘʪ 

 ,ʤʳʣʜʳʨʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʨʽײʦʨʳʥ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʨʽ, ʨʝʩʫʨʩʪʘʨʜʳ ʞץ

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ. ᴆʥʝʨʪʘʧץʳʰʪʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʘʣʛʦʨʠʪʤʜʝʨʽ. 

ᴆʥʝʨʪʘʧץʳʰʪʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ᴅʜʽʩʪʝʨʽ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʜʝʨʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ:  

- ʊʈʀɿ ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ʙʝʨʫ: ʤʠ ʰʘʙʫʳʣʜʘʫ 

ʪʝʭʥʠʢʘʩʳ ʞᴅʥʝ ʦʥʳש ʩʦʨʪʪʘʨʳ, ץʘʨʘʤʘ-ץʘʡʰʳʣʳץʪʘʨʜʳ ʰʝʰʫ ʪᴅʩʽʣʜʝʨʽ, 

ʰʳסʘʨʤʘʰʳʣʳץץʘ ʞװʡʝʣʽ ʢᴇʟץʘʨʘʩ, ʞʝʢʝ ץײʩʘʩʪʳץ, ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ;  

- ʊʈʀɿ ʥʝʛʽʟʛʽ ʪװʩʽʥʽʢʪʝʨʽʥ ʙʽʣʫ: ʚʝʧʦʣ, ʪʝʭʥʠʢʘʣʳץ ץʘʡʰʳʣʳץ, ʤʽʥʩʽʟ 

ʥᴅʪʠʞʝ, ʬʠʟʠʢʘʣʳץ ץʘʡʰʳʣʳץ, ʘץʧʘʨʘʪʪʳץ ץʦʨ, ᴇʥʝʨʪʘʧץʳʰʪʳץ ʝʩʝʧʪʝʨʜʽ 

ʰʝʰʫ ʘʣʛʦʨʠʪʤʽ - ʙʝʣʛʽʣʽ ʙʽʨ ʪʘʧʩʳʨʤʘʥʳ ʪʘʣʜʘʫ װʰʽʥ ʥʝʛʽʟʛʽ ʩʘʥʘʪʪʘʨʜʳ, 

 ;ʘסʦʣʜʘʥʫץ ʟʽʥʜʝװʳʤʜʘʨʜʳ ʽʩ ʞסײ

- ʪʝʭʥʠʢʘʣʳץ ʞװʡʝʥʽװ שʣʛʽʣʝʨʽʥ ʞʘʩʘʫ; ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ װʰʽʥ 

ʘץʧʘʨʘʪ ץʦʨʳʥ ץʦʣʜʘʥʫסʘ; ʙʝʣʛʽʣʽ ʙʽʨ ᴇʥʝʨʪʘʙʳʩʪʳץ ʤᴅʩʝʣʝʥʽ ʤʦʨʬʦʣʦʛʠʷʣʳץ 

ʪʘʣʜʘʫ ʞװʨʛʽʟʝʜ ̔ 
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ʇʈɽʈɽʂɺʀɿʀʊ ïʌʠʟʠʢʘ I. ʄʘʪʝʤʘʪʠʢʘ 2 

 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 

ʕʣʝʢʪʨʦʪʝʭʥʠʢʘʥʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥ, ʵʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽʥ ʝʩʝʧʪʝʫʜʽש 

ʧʨʠʥʮʠʧʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ, סʳʣʳʤʠ ʥʝʛʽʟʜʝʨʽʥ ʞᴅʥʝ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘʥʳש 

 שʨʳʣʳʩ ʧʝʥ ʝʩʝʧʪʝʫʜʽײפ .ʳʪʫץʘ ʩʪʫʜʝʥʪʪʝʨʜʽ ʦסʜʘʫשʜʘʡʳʥ ʪʘסʘʟʽʨʛʽ ʞʘץ

ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʠʛʝʨʛʝʥ ʠʥʞʝʥʝʨʣʝʨʜʽ, ʩʦʥʜʘʡ-ʘץ ʵʣʝʢʪʨʣʽʢ 

 .ʜʝʪʽʧ, ʜʘʤʳʪʘʜʳשʜʘʫʜʳ ʪʝʨʝשʳʣʘʨʜʳ ʪʘסʨʳʣײץ

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʆʤ ʞᴅʥʝ ʂʠʨʭʛʦʬ ʟʘשʜʘʨʳʥʳש ʩʳʟʳץʪʳ ʪײʨʘץʪʳ ʵʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽ. פʫʘʪ 

ʙʘʣʘʥʩʳʥ ʪʝשʜʝʩʪʽʨʫ. ʕʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽʥʽש ʢʦʥʚʝʨʩʠʷʩʳ. ʕʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽʥ 

ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʨʽ: ʽʣʤʝʢʪʝʨ ʪʦʢʪʘʨʳʥʳש ᴅʜʽʩʽ ʞᴅʥʝ ץʘʙʘʪʪʘʩʫ ᴅʜʽʩʽ ʕʣʝʢʪʨ 

ʪʽʟʙʝʢʪʝʨʽʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʨʽ: ʙʘʣʘʤʘʣʳ ʛʝʥʝʨʘʪʦʨ ᴅʜʽʩʽ ʞᴅʥʝ ʪװʡʽʥʜʽʢ ʢʝʨʥʝʫ 

ᴅʜʽʩʽ. ʉʠʥʫʩʦʠʜʘʣʳ ʪʦʢʪʳש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳ. ʉʠʥʫʩʦʠʜʘʣʳ ʪʦʢ 

ʪʽʟʙʝʛʽʥʜʝʛʽ R, L, C ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʜᴅʡʝʢʪʽ ץʦʩʳʣʫʳ. ʉʠʥʫʩʦʠʜʘʣʳ ʪʦʢ 

ʪʽʟʙʝʛʽʥʜʝʛʽ ץʫʘʪ. ʈʝʟʦʥʘʥʩʪʳץ ʢʝʨʥʝʫ ʞᴅʥʝ ʨʝʟʦʥʘʥʩʪʳ ʪʦʢʪʘʨ. תʰ ʬʘʟʘʣʳ 

EMF ʞװʡʝʩʽʥ ʘʣʫ. תʰ ʬʘʟʘʣʳ ʪʽʟʙʝʢʪʝʨʜʽש ʥʝʛʽʟʛʽ ʪװʩʽʥʽʢʪʝʨʽ ʤʝʥ 

ʘʥʳץʪʘʤʘʣʘʨʳ. ᴆʟʘʨʘ ʠʥʜʫʢʪʠʚʪʽʣʽʢ ʪʽʟʙʝʛʽ. ᴆʟʘʨʘ ʠʥʜʫʢʮʠʷ ʕʄᴆ. ʀʥʜʫʢʪʠʚʪʽ 

ʙʘʡʣʘʥʳʩץʘʥ ʪʽʟʙʝʢʪʽ ץʘʪʘʨʣʘʩ ʞᴅʥʝ ʧʘʨʘʣʣʝʣʴ ʙʘʡʣʘʥʳʩ. ʊʨʘʥʩʬʦʨʤʘʪʦʨʜʳש 

 .ʤʳʩ ʧʨʠʥʮʠʧʽ. ʊʨʘʥʩʬʦʨʤʘʪʦʨʜʳ ʘʫʳʩʪʳʨʫ ʪʽʟʙʝʛʽײʨʳʣʳʩʳ ʞᴅʥʝ ʞײץ

ʊʨʘʥʩʬʦʨʤʘʪʦʨʜʳש ʞײʤʳʩ ʨʝʞʠʤʜʝʨʽ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʂʫʨʩ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʩʪʫʜʝʥʪ ʤʽʥʜʝʪʪʽ 

  - ʙʽʣʫ: ʕʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʨʽ: ʮʠʢʣʜʳש ʪʦʢʪʘʨʳʥʳש ᴅʜʽʩʽ 

ʞᴅʥʝ ץʘʙʘʪʪʘʩʫ ᴅʜʽʩʽ. ʕʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʨʽ: ʙʘʣʘʤʘʣʳ ʛʝʥʝʨʘʪʦʨ 

ᴅʜʽʩʽ ʞᴅʥʝ ʪװʡʽʥʜʽʢ ʢʝʨʥʝʫ ᴅʜʽʩʽ. 

    - ʙʦʣʫʳ ʤװʤʢʽʥ: AC ʞᴅʥʝ DC ʵʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽʥ ײץʨʫ; ʩʠʥʫʩʦʠʜʘʣʳ 

ʪʦʢ ʪʽʟʙʝʛʽʥʽש ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʩʫ; ʪʨʘʥʩʬʦʨʤʘʪʦʨʜʳש ʞײʤʳʩ ʨʝʞʠʤʜʝʨʽʥ 

ʪʘשʜʘשʳʟ. 
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ʇʈɽʈɽʂɺʀɿʀʊ ï ʌʠʟʠʢʘ I. 

 

 ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

çʕʣʝʢʪʨʦʥʠʢʘʜʘסʳ ʤʝʪʨʦʣʦʛʠʷ ʥʝʛʽʟʜʝʨʽè ʢʫʨʩʳʥ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ - 

ʵʣʝʢʪʨʦʥʜʳ ʞʘʙʜʳץʪʳש ʵʣʝʤʝʥʪʪʝʨʽ ʤʝʥ ײץʨʳʣסʳʣʘʨʳʥ ᴇʣʰʝʫ, ʙʘץʳʣʘʫ ʞᴅʥʝ 

ʩʳʥʘʫ ʪʝʦʨʠʷʩʳ ʤʝʥ ʧʨʘʢʪʠʢʘʩʳ ʪʫʨʘʣʳ ʢᴅʩʽʙʠ סʳʣʳʤ ʨʝʪʽʥʜʝ ʤʝʪʨʦʣʦʛʠʷ 

ʥʝʛʽʟʜʝʨʽʥ ʙʽʣʫ. ʂʫʨʩʪʳש ʤʘץʩʘʪʳ - ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨ ʪʘʣʘʧʪʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʩʘʥʜʳץ ʞᴅʥʝ ʩʘʧʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ 

ʘʥʳץʪʘʫ װʰʽʥ ʤʝʪʨʦʣʦʛʠʷʣʳײץ ץʨʘʣʜʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽ װʡʨʝʪʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

 ʕʣʝʢʪʨʦʥʠʢʘʜʘסʳ ʤʝʪʨʦʣʦʛʠʷ ʥʝʛʽʟʜʝʨʽʥʽש ʪʝʦʨʠʷʩʳ ʤʝʥ ʪᴅʞʽʨʠʙʝʩʽ. 

ʕʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳ ʩʪʘʥʜʘʨʪʪʘʫ, ʩʝʨʪʠʬʠʢʘʪʪʘʫ ʞᴅʥʝ 

ʘʢʢʨʝʜʠʪʘʮʠʷʣʘʫ ʤᴅʩʝʣʝʣʝʨʽ. ʕʣʝʢʪʨʦʥʠʢʘ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝʛʽ ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳʥ 

ʜʘʤʳʪʫʜʘסʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ װʨʜʽʩʪʝʨ. ᴆʣʰʝʫ ʜʝʨʝʢʪʝʨʽʥ ᴇשʜʝʫ װʰʽʥ ʪʠʧʪʽʢ 

ʘʣʛʦʨʠʪʤʜʝʨ. ʕʣʝʢʪʨʦʥʜʳץ ʪʽʟʙʝʢʪʝʨʜʽש ʵʣʝʤʝʥʪʪʽʢ ʙʘʟʘʩʳʥʳש 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ᴇʣʰʝʫʜʽש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽ. ᴆʣʰʝʫ ʜᴅʣʜʽʛʽʥ ʙʘסʘʣʘʫ ᴅʜʽʩʪʝʨʽ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

- ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫʜʽש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫסʘ;  

 ʞʘʪʪʘʨʜʳ ʞᴅʥʝײץ ʳ ʥʦʨʤʘʪʠʚʪʝʨʜʽ, ʥʦʨʤʘʪʠʚʪʽʢסʦʣʜʘʥʳʩʪʘץ -

ʪʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʨʜʳ ʨʝʩʽʤʜʝʫ ʞᴇʥʽʥʜʝʛʽ ʥײʩץʘʫʣʳץʪʳ ץʦʣʜʘʥʫסʘ;  

- ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ, ʦʥʳש ʽʰʽʥʜʝ 

ʪʝʭʥʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ ʥʳʩʘʥʜʘʨʜʳ ʽʨʽʢʪʝʫ ʞᴅʥʝ ʥᴅʪʠʞʝʣʝʨʜʽ ᴇשʜʝʫ;  

- ʵʣʝʢʪʨʦʥʜʳײץ ץʨʘʣʜʘʨʜʳ ʩʝʨʪʠʬʠʢʘʪʪʘʫ ʩʘʣʘʩʳʥʜʘסʳ ʤʽʥʜʝʪʪʝʨʜʽ 

ʦʨʳʥʜʘʫ;  

- ʨʘʜʠʦʪʝʭʥʠʢʘʣʳץ ץʦʥʜʳʨסʳʣʘʨ ʤʝʥ ʞװʡʝʣʝʨʜʽ ᴅʟʽʨʣʝʫ, ᴇʥʜʽʨʫ ʞᴅʥʝ 

ʨʝʪʪʝʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳʥ ʢʘʣʠʙʨʣʝʫʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ. 
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ʇʈɽʈɽʂɺʀɿʀʊ ï Mat 102, PHY 112 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 çMatlab ʞᴅʥʝ LabView ʵʣʝʢʪʨʦʥʜʳץ ʩʭʝʤʘʣʘʨʜʳ ʤʦʜʝʣʴʜʝʫè ʢʫʨʩʳʥ 

ʦץʳʪʫ ʤʘץʩʘʪʳ - Matlab ʞᴅʥʝ LabView ʢᴇʤʝʛʽʤʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʩʭʝʤʘʣʘʨʜʳ 

ʞʘʩʘʫʜʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥ ʪʘʣʜʘʫסʘ, ʤʦʜʝʣʴʜʝʫʛʝ 

ʞᴅʥʝ ʰʝʰʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʢʫʨʩʪʘʨʜʳש ʥʝʛʽʟʛʽ ʙʽʣʽʤʜʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ; ʧᴅʥ 

ʙʦʡʳʥʰʘ ʘʰʳץ ʨʝʩʫʨʩʪʘʨסʘ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʵʣʝʢʪʨʦʥʜʳ ʩײʣʙʘʣʘʨʜʳ ᴇʟ 

ʙʝʪʽʤʝʥ ʞʘʩʘʫ ʤװʤʢʽʥʜʽʛʽʥ ʩʪʫʜʝʥʪʪʝʨʛʝ װʡʨʝʪʫ. 

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ ʵʣʝʢʪʨʦʥʜʳ ʪʽʟʙʝʢʪʝʨʜʽ ʤʦʜʝʣʴʜʝʫ װʰʽʥ ʚʠʨʪʫʘʣʜʳ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽײץ שʨʘʣʳ ʤʝʥ ײץʨʘʣʜʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽ װʡʨʝʪʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ɹʘʩʪʘʫ ʞᴅʥʝ Matlab ʞᴅʥʝ LabView ʘʨץʳʣʳ ʞײʤʳʩ ʽʩʪʝʫ. ʕʣʝʤʝʥʪʪʝʨʜʽ 

 ʚʠʨʪʫʘʣʜʳ שʪʘʫ ʤʦʜʝʣʴʜʝʫ. ʕʣʝʢʪʨʦʥʜʳ ʪʽʟʙʝʢʪʝʨʜʽץʦʩʫ. ʕʣʝʢʪʨʤʝʥ ʞʘʙʜʳץ

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʢʽʪʘʧʭʘʥʘʩʳ. ɺʠʨʪʫʘʣʜʳ ײץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ. ɽʩʝʧʪʝʣʛʝʥ 

ʵʣʝʢʪʨʦʥʜʳץ ʩʭʝʤʘʥʳש ʛʨʘʬʠʢʘʣʳץ ʤʦʜʝʣʽʥ ײץʨʫ. ʕʣʝʢʪʨʦʥʜʳץ ʪʽʟʙʝʢʪʝʨʜʽש 

ʛʨʘʬʠʢʘʣʳץ ʤʦʜʝʣʽʥʽש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ. ʉʘʥʜʳץ ʪʨʝʥʘʞʝʨ. 

ʀʥʪʝʛʨʘʣʜʳץ ʪʽʟʙʝʢʪʽ ʦשʪʘʡʣʘʥʜʳʨʫʰʳ. ʆשʪʘʡʣʘʥʜʳʨʫ ᴅʜʽʩʪʝʨʽ. ʀʥʪʝʛʨʘʣʜʳ 

ʩײʣʙʘʣʘʨʜʳש ʘʥʘʣʦʛʪʳ ʞᴅʥʝ ʮʠʬʨʣʳץ ʤʦʜʝʣʴʜʝʫʽ. ʕʣʝʢʪʨʦʥʜʳץ ʩʭʝʤʘʣʘʨʜʳש 

3D ʩʳʟʙʘʩʳ. ʕʣʝʢʪʨʦʥʜʳץ ʪʽʟʙʝʢʪʝʨʜʽש ʤʽʥʝʟ-ײץʣץʳʥ ᴇʣʰʝʫ ʬʫʥʢʮʠʷʣʘʨʳ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

- ʵʣʝʢʪʨʦʥʜʳץ ʩʭʝʤʘʣʘʨʜʳ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʪʝʨʽʥ ʤʝשʛʝʨʫ;  

- ʵʣʝʢʪʨʦʥʜʳץ ʪʽʟʙʝʢʪʝʨʜʽש ʚʠʨʪʫʘʣʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ץʦʩʫ ʝʨʝʞʝʣʝʨʽʥ 

ʙʽʣʫ;  

- ʜʠʟʘʡʥ ʩײʣʙʘʩʳʥʳש ʛʨʘʬʠʢʘʣʳװ ץʣʛʽʣʝʨʽʥ ײץʨʫסʘ;  

- ʵʣʝʢʪʨʦʥʜʳץ ʪʽʟʙʝʢʪʝʨʜʽש ʛʨʘʬʠʢʘʣʳץ ʤʦʜʝʣʽʥʽש ʧʘʨʘʤʝʪʨʣʝʨʽʥ 

ʘʥʳץʪʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʢʝʟʽʥʜʝ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʝ ʙʽʣʫ;   

- ʩʘʥʜʳץ ʪʨʝʥʘʞʝʨʣʘʨʜʳ ײץʨʫ ʜʘסʜʳʣʘʨʳ. 
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ʇʈɽʈɽʂɺʀɿʀʊ ï ʌʠʟʠʢʘ I, ʕʣʝʢʪʨ ʪʽʟʙʝʛʽ ʪʝʦʨʠʷʩʳ 

 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ  

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ - ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʞʘʨʪʳʣʘʡ ᴇʪʢʽʟʛʽʰ ײץʨʳʣסʳʣʘʨ ʤʝʥ 

ʠʥʪʝʛʨʘʣʜʳ ʩʭʝʤʘʣʘʨ ʤʝʥ ʦʣʘʨʜʳש ʞײʤʳʩ ʨʝʞʠʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʛʽ 

 שʠʜʘʣʘʨʳ, ʧʘʨʘʤʝʪʨʣʝʨʽ ʤʝʥ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʪʫʨʘʣʳ ʩʪʫʜʝʥʪʪʝʨʜʽסʘץ

ʙʽʣʽʤʜʝʨʽʥ ʜʘʤʳʪʫ; ʉʪʫʜʝʥʪʪʝʨʜʽש ɸʥʘʣʦʛʪʳץ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש 

(AED) ʩʭʝʤʘʩʳʥ ײץʨʫ ʥʝʛʽʟʜʝʨʽʥ ʙʽʣʫʽʥ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽʥ, ʩʦʥʜʘʡ-

ʘץ AED ʤʦʜʫʣʴʜʝʨʽʥ ʪʘשʜʘʫ ʞᴅʥʝ ײץʨʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; ᴇʣʰʝʫʜʽ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʫʽʥ ʞᴅʥʝץ ץʜʘʨʣʘʤʘʣʳסʡʳʤʜʘʩʪʳʨʫ ᴅʜʽʩʪʝʨʽʥ, ʪᴅʩʽʣʜʝʨʽʥ, ʙʘײ

ʣʦʛʠʢʘʩʳʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ᴇʣʰʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʟʝʨʪʪʝʫ; ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳʥ 

ᴅʟʽʨʣʝʫʜʝʛʽ װʨʜʽʩʪʝʨʽ ʤʝʥ װʨʜʽʩʪʝʨʽ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳ ʪʽʟʙʝʢʪʝʨ ʤʝʥ 

ʩʠʛʥʘʣʜʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ᴇʣʰʝʫʜʽש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽ, ʦʣʘʨʜʳש ʜᴅʣʜʽʛʽʥ 

ʙʘסʘʣʘʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ  

ɾʘʨʪʳʣʘʡ ᴇʪʢʽʟʛʽʰ ʬʠʟʠʢʘ. ɾʘʨʪʳʣʘʡ ᴇʪʢʽʟʛʽʰ ʜʠʦʜʪʘʨ. ʊʨʘʥʟʠʩʪʦʨʣʘʨ. 

ʆʧʪʦʵʣʝʢʪʨʦʥʜʳץ ʞʘʨʪʳʣʘʡ ᴇʪʢʽʟʛʽʰ ײץʨʳʣסʳʣʘʨ. ʄʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ, 

ʠʥʪʝʛʨʘʣʜʳ ʩʭʝʤʘʣʘʨ (ɸɾ). ʃʦʛʠʢʘʣʳץ ʞᴅʥʝ ʩʳʟʳץʪʳ ʠʥʪʝʛʨʘʣʜʳ ʩײʣʙʘʣʘʨ. 

ɸʥʘʣʦʛʪʳ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʠʥʜʠʢʘʪʦʨʣʘʨʳ ʤʝʥ ʩʠʧʘʪʪʘʤʘʣʘʨʳ. 

ʂʝʨʽ ʙʘʡʣʘʥʳʩ ץʘסʠʜʘʪʪʘʨʳ, ʤʘץʩʘʪʪʘʨʳ ʤʝʥ ʪװʨʣʝʨʽ (ʆɾ). פʫʘʪʪʳ 

ʢװʰʝʡʪʢʽʰʪʝʨ. ɼʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʢʘʩʢʘʜ. ʆʧʝʨʘʮʠʷʣʳץ ʢװʰʝʡʪʢʽʰʪʝʨ. 

ɸʥʘʣʦʛʪʳץ ʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫ ײץʨʳʣסʳʣʘʨʳ. ɹʘʩʧʘʥʘʜʘסʳ ʠʥʚʝʨʪʠʨʫʶʱʠʝ 

ʞᴅʥʝ ʠʥʚʝʨʪʠʨʫʶʱʝʡ ʢװʰʝʡʪʢʽʰʪʝʨ. ɹʝʣʩʝʥʜʽ RC ʩװʟʛʽʣʝʨʽ. ʉʠʛʥʘʣ 

ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʽ. ʉʘʣʳʩʪʳʨʤʘʣʳ ʞᴅʥʝ ʵʣʝʢʪʨ ʦʩʮʠʣʣʷʪʦʨʳ. ʄʝʪʨʦʣʦʛʠʷ. 

ᴆʣʰʝʫ ʞᴅʥʝ ᴇʣʰʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ. ʉʘʥʜʳץ ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳʉʪʘʥʜʘʨʪʪʘʫ ʞᴅʥʝ 

ʩʝʨʪʠʬʠʢʘʪʪʘʫ. ʅʝʛʽʟʛʽ ʪװʩʽʥʽʢʪʝʨ, ʪʝʨʤʠʥʜʝʨ ʞᴅʥʝ ʘʥʳץʪʘʤʘʣʘʨ. 

ʉʝʨʪʠʬʠʢʘʪʪʘʫʜʳש ʟʘשʥʘʤʘʣʳץ ʙʘʟʘʩʳ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʆʩʳ ʧᴅʥʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨ:  

 ɹ̔ ʣʫ ʢʝʨʝʢ:  

- ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨ ʤʝʥ ʤʠʢʨʦʩʭʝʤʘʣʘʨ, ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨ 

ʤʝʥ ʤʠʢʨʦʩʭʝʤʘʣʘʨ ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳ, ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷʩʳ; ʥʝʛʽʟʛʽ ʘʥʘʣʦʛʪʳײץ ץʨʳʣסʳʣʘʨ ʤʝʥ ʦʣʘʨʜʳש ʥʝʛʽʟʛʽ 

ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳ ʤʝʥ ʧʨʠʥʮʠʧʪʝʨʽ, ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʞᴅʥʝ 

ʦʧʝʨʘʮʠʷʣʳץ ʢװʰʝʡʪʢʽʰʪʝʨʜʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽ, ʢʝʨʽ 

ʙʘʡʣʘʥʳʩʧʝʥ ʞײʤʳʩ ʢװʰʝʡʪʢʽʰʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʩʪʘʥʜʘʨʪʪʘʫ, ʤʝʪʨʦʣʦʛʠʷ ʞᴅʥʝ 

ʩʝʨʪʠʬʠʢʘʪʪʘʫʜʳש ʟʘשʜʳ ʞᴅʥʝ ײʡʳʤʜʳץ-ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ʥʝʛʽʟʽʥʜʝ 

ʩʳʟʳץʪʳץ ʞᴅʥʝ ʩʳʟʳץʪʳ ʝʤʝʩ ʪʽʟʙʝʢʪʝʨ; 

- ʣɻʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨ ʤʝʥ ʤʠʢʨʦʩʭʝʤʘʣʘʨʜʘסʳ ʝץ שʘʨʘʧʘʡʳʤ 

ʵʣʝʢʪʨʦʥʜʳ ʩײʣʙʘʣʘʨʜʳ ײץʨʫ, ײץʨʳʣסʳʣʘʨʜʳש ʥʘץʪʳ ץʦʣʜʘʥʫ ʩʘʣʘʩʳ װʰʽʥ 



ʵʣʝʤʝʥʪʪʽʢ ʙʘʟʘʥʳ ʪʘשʜʘʫ, ʢᴇʧ ʩʘʪʳʣʳ ʢװʰʝʡʪʢʽʰʪʝʨ, ʰʝʰʽʤ ʢװʰʝʡʪʢʽʰʪʝʨʽ, 

ʙʝʣʩʝʥʜʽ ʩװʟʛʽʣʝʨ, ʩʠʥʫʩʦʠʜʘʣʴʜʳ ʞᴅʥʝ ʨʝʣʘʢʩʘʮʠʷʣʳץ ʦʩʮʠʣʣʷʪʦʨʣʘʨ, 

ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨ, ʢʦʤʧʘʨʘʪʦʨʣʘʨ ײץʨʫ ʞᴅʥʝ AES ʝʩʝʧʪʝʫʣʝʨʽʥ ʞװʨʛʽʟʫ, ʥʝʛʽʟʛʽ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʞᴅʥʝ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʥʳץʪʘʫ ʵʣʝʢʪʨ ʪʽʟʙʝʢʪʝʨʽ ʤʝʥ 

ʩʠʛʥʘʣʜʘʨʳ; ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳש ʞᴅʥʝ ʤʠʢʨʦʩʭʝʤʘʣʘʨʜʳש ʥʝʛʽʟʛʽ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ, ʘʤʧʣʠʬʪʝʨʜʽש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ (ʘʤʧʣʠʪʫʜʘ-ʞʠʽʣʽʢ, 

ʬʘʟʘʣʳץ ʞʠʽʣʽʢ, ʘʤʧʣʠʪʫʜʘ) ʞʦʶ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʧʨʘʢʪʠʢʘʣʳץ ʙʘסʳʪʪʘʨʜʘ ᴇʣʰʝʫ 

 ʧʘʨʘʤʝʪʨʣʝʨʽʥ שʨʣʽ ʘʥʘʣʦʛʪʳ ʪʽʟʙʝʢʪʝʨʜʽװʦʣʜʘʥʘ ʦʪʳʨʳʧ, ᴅʨ ʪץ ʘʩʠʝʪʽʥץ

ʘʥʳץʪʘʫ, ʵʣʝʤʝʥʪʪʽʢ ʙʘʟʘʥʳ ʪʘשʜʘʫ; 

-ʤʠʢʨʦ, ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʘʥʳש ʵʣʝʤʝʥʪʪʽʢ ʙʘʟʘʩʳʥ 

ʜʘʤʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ʘʥʘʣʦʛʪʳץ ʠʥʪʝʛʨʘʣʜʳ ʩʭʝʤʘʣʘʨʳʥʳש ʞײʤʳʩ ʽʩʪʝʫ 

 ʽʩʢʝ שʳʣʳ ʦʣʘʨʜʳץʦʣʜʘʥʫ ʘʨץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʠʜʘʣʘʨʳ ʪʫʨʘʣʳ, ʠʥʪʝʛʨʘʣʜʳסʘץ

ʘʩʳʨʳʣʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʘʥʘʣʦʛʪʳײץ ץʨʳʣסʳʣʘʨʜʳש ʢʦʥʪʫʨʣʳץ ʞʦʙʘʣʘʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʪʫʨʘʣʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʞײʤʳʩʳʥʳש ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ ʪʫʨʘʣʳ ʠʜʝʷʣʘʨʳ ʙʘʨ: ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʧʨʠʥʮʠʧʪʝʨʽ, ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ 

ʥʝʛʽʟʛʽ ʤʝʪʨʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ; ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ᴇשʜʝʫ ʪʫʨʘʣʳ, 

 .ʘʣʘʫסʜᴅʣʜʽʛʽʥ ʞᴅʥʝ ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘ שʨʘʣʜʘʨʜʳײץ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʠʛʥʘʣ ʪʘʨʘʪʫ ʪʝʦʨʠʷʩʳ 

ʂʆɼ ï ELC 



ʂʈɽɼʀʊ ï 3 (1/1/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʌʠʟʠʢʘ I,II, ʄʘʪʝʤʘʪʠʢʘI,II ,III  

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

çʉʠʛʥʘʣʜʳ ʪʘʨʘʪʫ ʪʝʦʨʠʷʩʳè ʢʫʨʩʳʥʳש ʤʘץʩʘʪʳ - ʩʠʛʥʘʣʜʘʨ 

ʪʝʦʨʠʷʩʳʥʳש ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʟʘʤʘʥʘʫʠ 

ʵʣʝʢʪʨʦʥʠʢʘ ʤʝʥ ʵʣʝʢʪʨ ʞװʡʝʣʝʨʽʥ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ץʦʣʜʘʥʫ. ʂʫʨʩʪʳש 

ʤʘץʩʘʪʳ - ʭʘʙʘʨʣʘʨʜʳ ʩʠʛʥʘʣסʘ ʘʡʥʘʣʜʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʘʨʥʘʣʘʨ ʤʝʥ ʙʘʡʣʘʥʳʩ 

ʞʝʣʽʣʝʨʽ ʘʨץʳʣʳ ʙʝʨʫ ʢʝʟʽʥʜʝ ʪʫʳʥʜʘʡʪʳʥ ʥʝʛʽʟʛʽ ʧʨʦʮʝʩʪʝʨʜʽ ʪʘʥʳʩʪʳʨʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʊʨʘʥʩʤʠʩʩʠʷ ʞװʡʝʩʽʥʜʝ ʩʠʛʥʘʣʜʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʙʝʨʫ ʪʫʨʘʣʳ 

ʞʘʣʧʳ ʘץʧʘʨʘʪ (ʩʠʛʥʘʣʜʘʨʜʳ ʞʽʢʪʝʫ, ʩʠʛʥʘʣʜʘʨʜʳש ʩʠʧʘʪʪʘʤʘʩʳ, ʘʥʘʣʦʛʪʳ 

ʞᴅʥʝ ʮʠʬʨʣʳץ ʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫ ʞᴅʥʝ ʙʝʨʫ). ʉʠʛʥʘʣ ʙʝʨʫ ʞᴅʥʝ ᴇשʜʝʫ; 

 .ʪʘʡʜʳץʤʳʩ ʽʩʪʝʫʽʥ ʘʥʳײʞ שʘʩʠʝʪʪʝʨʽʥ ʞᴅʥʝ ʦʣʘʨʜʳץ שʣʛʽʣʝʨʽ ʩʠʛʥʘʣʜʘʨʜʳװ

ʊʨʘʥʩʤʠʩʩʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʵʣʝʤʝʥʪʪʝʨʽ ʞᴅʥʝ ʩʠʛʥʘʣ ʪװʨʣʝʨi; ʙʘʡʣʘʥʳʩ 

ʘʨʥʘʣʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ; ʤʦʜʫʣʷʮʠʷʥʳש ʞᴅʥʝ 

ʜʝʤʦʜʫʣʷʮʠʷʥʳש ʤʘץʩʘʪʪʳ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽ; ʩʝʥʽʤʜʽ ʢʦʜʪʘʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ 

 .ʳʣʘʨʳסʨʳʣײץ

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʜʽ ʤʝשʛʝʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ:  

ɹʽʣʫ ʢʝʨʝʢ:  

- ʙʘʡʣʘʥʳʩ ʘʨʥʘʣʘʨʳʥʜʘ, ʢʘʩʢʘʜʪʘ ʞᴅʥʝ ʩʠʛʥʘʣʜʳ ʪװʨʣʝʥʜʽʨʫ ʞᴅʥʝ ᴇשʜʝʫ 

ʪװʡʽʥʜʝʨʽʥʜʝ ʦʨʳʥ ʘʣʘʪʳʥ ʧʨʦʮʝʩʪʝʨʜʽש ʬʠʟʠʢʘʣʳץ ʩʠʧʘʪʳʥ ʙʽʣʫ;  

- ʩʠʛʥʘʣʜʘʨʜʳש ʪװʨʣʝʨʽ ʞᴅʥʝ ʩʠʧʘʪʪʘʤʘʩʳ, ʘʥʘʣʦʛʪʳ ʞᴅʥʝ ʮʠʬʨʣʳץ 

ʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫ ʞᴅʥʝ ʙʝʨʫ.  

ʄװʤʢʽʥ ʙʦʣʫ:  

- ᴅʨʪװʨʣʽ ʩʠʥʭʘʣʴʜʝʨʜʽש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʥʳץʪʘʧ, ʦʣʘʨʜʳש 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʥʳץʪʘʡʜʳ;  

- ʩʠʛʥʘʣʜʘʨʜʳ ʪʘʣʜʘʫ ʞᴅʥʝ ʩʠʥʪʝʟʜʝʫ; 

- ʘʥʘʣʦʛʪʳ ʞᴅʥʝ ʮʠʬʨʣʳץ ʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫ ײץʨʳʣסʳʣʘʨʳʥʳש ʞᴅʥʝ 

ʞװʡʝʣʝʨʽʥʽש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ (ʠʥʜʠʢʘʪʦʨʣʘʨʳʥ) ײץʨʘʩʪʳʨʫ ʙʘʡʣʘʥʳʩ 

ʘʨʥʘʣʘʨʳʥ ʤʦʜʝʣʴʜʝʫʛʝ ץʘʙʽʣʝʪʪʽ ʙʦʣʫʳ; 

  :ʟʳʨʝʪʪʽ ʙʦʣʫʳ ʢʝʨʝʢײפ

- ʩʠʛʥʘʣʜʘʨ ʤʝʥ ʙʘʡʣʘʥʳʩ ʘʨʥʘʣʘʨʳʥ ᴅʜʽʩʥʘʤʘʣʳץ ʪʘʣʜʘʫ ʜʘסʜʳʣʘʨʳʥʘ 

ʠʝ. - ʩʠʛʥʘʣʜʘʨʜʳש ʵʣʝʢʪʨʣʽʢ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʝʩʝʧʪʝʫʜʝ, ʩʠʛʥʘʣʜʘʨʜʳש ʫʘץʳʪʰʘ 

ʞᴅʥʝ ʩʧʝʢʪʨʘʣʴʜʳ ʩʭʝʤʘʣʘʨʳʥ ײץʨʘʩʪʳʨʫʜʘ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʞװʡʝʣʝʨʜʝʛʽ ʥʝʛʽʟʛʽ ʧʨʦʮʝʩʪʝʨʜʽ ʟʝʨʪʪʝʫʜʝ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ 

ʤʝשʛʝʨʝʜʽ. 

 

 

ɸʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʪʝʦʨʠʷʩʳ ʥʝʛʽʟʜʝʨʽ 

ʂʆɼ ï TAU 3210 

ʂʈɽɼʀʊ ï 3 (1/1/1) 



ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʥʠʢʘʥʳש ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ, ʉʠʛʥʘʣ ʪʘʨʘʪʫ 

ʪʝʦʨʠʷʩʳ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

çɸʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʪʝʦʨʠʷʩʳè ʢʫʨʩʳʥʳש ʤʘץʩʘʪʳ - ʩʳʟʳץʪʳ ʞᴅʥʝ 

ʩʳʟʳץʪʳ ʝʤʝʩ ʞװʡʝʣʝʨʜʽ ʘʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫʜʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʪʝʦʨʠʷʩʳʥʳש 

ʥʝʛʽʟʽʥ ײʩʳʥʫ. ʂʫʨʩʪʳש ʤʘץʩʘʪʳ ʘʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫʜʳש ʬʦʨʤʘʣʠʟʤʜʽʢ 

ʪʝʦʨʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʜʽ ײץʨʫ ʙʦʡʳʥʰʘ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ɸʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʞװʡʝʩʽ ʪʫʨʘʣʳ ʞʘʣʧʳ ʘץʧʘʨʘʪ. ɸʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ 

ʞװʡʝʣʝʨʽʥʽש ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨʽʥ ʩʳʟʳץʪʳ ʝʪʫ. ɼʠʥʘʤʠʢʘʣʳץ 

ʩʽʣʪʝʤʝ ʙʝʨʫ ʬʫʥʢʮʠʷʩʳ. ɼʠʥʘʤʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʳש ʫʘץʳʪ ʧʝʥ ʞʠʽʣʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ. ɼʠʥʘʤʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʳש ʣʦʛʘʨʠʬʤʜʽʢ ʞʠʽʣʽʢ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ. ɸʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʪʠʧʪʽʢ ʙᴇʣʽʢʪʝʨʽ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ. ʉʳʟʳץʪʳץ ʞװʡʝʣʝʨʜʽש ʪײʨʘץʪʳʣʳסʳ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ. 

ʊײʨʘץʪʳʣʳץʪʳ ײץʨʫ ʩʘʣʘʩʳ. ʉʳʟʳץʪʳץ ʞװʡʝʣʝʨʜʽ ʨʝʪʪʝʫ ʩʘʧʘʩʳʥʳש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ. 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʜʽ ʤʝשʛʝʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ: 

- ʙʽʣʫ: ʪʨʘʥʩʬʝʨʣʽʢ ʬʫʥʢʮʠʷʣʘʨ ʪװʨʽʥʜʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʫ 

ʞװʡʝʣʝʨʽʥ ʩʠʧʘʪʪʘʫ ᴅʜʽʩʪʝʨʽ; ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʫʘץʳʪ 

ʧʝʥ ʞʠʽʣʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ײץʨʫ; ʘʚʪʦʤʘʪʪʳ ʨʝʪʪʝʫ ʞᴅʥʝ ʙʘʩץʘʨʫʜʳש 

ʩʳʟʳץʪʳץ ʞװʡʝʣʝʨʽʥʽש ʪײʨʘץʪʳʣʳסʳʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ; ʨʝʪʪʝʫ ʧʨʦʮʝʩʽʥʽש 

ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ᴅʜʽʩʪʝʨʽ. 

- ʘʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽײץ שʨʳʣʳʤʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʳʥ 

 ʳʥ ʟʝʨʪʪʝʫʜʽסʪʳʣʳץʨʘײʪ שʡʝʣʝʨʽʥʽװʘʨʫ ʞץʘʚʪʦʤʘʪʪʳ ʙʘʩ ץʪʳץʨʘʩʪʳʨʫ; ʩʳʟʳײץ

ʞװʨʛʽʟʫ. 

- ʤʝʥʰʽʢ: ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʝʩʝʧʪʝʫ: ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʠʢʘʥʳ ʧʘʡʜʘʣʘʥʘʪʳʥ ʘʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʪײʨʘץʪʳʣʳסʳ, 

ʩʘʧʘʩʳ, ʩʝʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ-ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ; - ײץʟʳʨʝʪʪʽ 

ʙʦʣʫʳ ʢʝʨʝʢ: ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞװʡʝʩʽʥʽש ʵʣʝʤʝʥʪʪʝʨʽʥ ʪʘשʜʘʫʜʘ, ʘʚʪʦʤʘʪʪʳ 

ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʪײʨʘץʪʳʣʳסʳʥ, ʩʘʧʘʩʳʥ, ʩʝʥʽʤʜʽʣʽʛʽʥ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ-

ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽʥʽש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʝʩʝʧʪʝʫ. 
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ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʥʠʢʘ ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ  

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

- ʢװʰʝʡʪʢʽʰʪʝʨʜʽ, ʛʝʥʝʨʘʪʦʨʣʘʨʜʳ ʞᴅʥʝ ʪװʨʣʽ ʢʦʥʚʝʨʪʦʨʣʘʨʜʳ, ʦʣʘʨʜʳש 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʞᴅʥʝ ʪʦʢ ʢʝʨʥʝʫʽʥʽש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ, ʩʦʥʜʘʡ-ʘץ ʜʠʦʜʪʘʨ ʤʝʥ 

ʪʨʘʥʟʠʩʪʦʨʣʘʨ ʩʠʷץʪʳ ʜʠʩʢʨʝʪʪʽʢ ʞʘʨʪʳʣʘʡ ᴇʪʢʽʟʛʽʰ ʘʩʧʘʧʪʘʨʜʘ ʢװʰʝʡʪʫ, 

ʢʦʤʤʫʪʘʮʠʷ, ʛʝʥʝʨʘʮʠʷʣʘʫ ʞᴅʥʝ ʮʠʬʨʣʳץ ʪʽʟʙʝʢʪʝʨʜʽ ײץʨʫ ʧʨʠʥʮʠʧʪʝʨʽʥ 

ʟʝʨʪʪʝʫ. 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʕʣʝʢʪʨʦʥʜʳץ ʪʽʟʙʝʢʪʝʨʜʽ ײץʨʫʜʳש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽ, ʢװʰʝʡʪʫ ʞᴅʥʝ 

ʢʦʥʚʝʨʩʠʷʣʘʫ ʢʝʟʝשʜʝʨʽ, ʩʠʛʥʘʣ ʛʝʥʝʨʘʪʦʨʣʘʨʳ, ʵʣʝʢʪʨ ʩװʟʛʽʣʝʨ, ʠʥʪʝʛʨʘʣʜʳ 

ʩʭʝʤʘʣʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽ, ʪᴅʞʽʨʠʙʝʜʝ ʵʣʝʢʪʨʦʥʠʢʘ 

ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʥʝʛʽʟʽʥ ץʦʣʜʘʥʫʜʳש ᴅʨʪװʨʣʽ ʘʩʧʝʢʪʽʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʣ 

 ,ʠʜʘʣʘʨʳסʘץ ʰʝʡʪʢʽʰʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫװʨʣʽ ʢװʰʽʥ ʪʨʘʥʟʠʩʪʦʨʣʘʨ ʙʦʡʳʥʰʘ ᴅʨʪװ

ʩʦʥʜʘʡ-ʘץ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʢʝʟʝשʜʝʨ ʞᴅʥʝ ʢװʰʝʡʪʢʽʰ ʢװʰʝʡʪʢʽʰʪʝʨ ʩʠʷץʪʳ 

ʢװʰʝʡʪʢʽʰʪʝʨʜʽש ʠʥʪʝʛʨʘʣʜʳ ʥײʩץʘʣʘʨʳ, ʦʣʘʨʜʳש ʩʭʝʤʘʣʳץ ʜʠʟʘʡʥʳ 

ʪʦʣʳסʳʨʘץ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʂʫʨʩʪʳ ʦץʳʧ-װʡʨʝʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ ʵʣʝʢʪʨʦʥʜʳ ʪʽʟʙʝʢʪʝʨʜʽ 

 שʨʣʝʥʜʽʨʛʽʰ ʢʘʩʢʘʜʪʘʨʜʳװʰʝʡʪʢʽʰ ʞᴅʥʝ ʪװʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ, ʢ שʨʫʜʳײץ

ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽʥ, ʩʠʛʥʘʣ ʛʝʥʝʨʘʪʦʨʣʘʨʳʥ, ʵʣʝʢʪʨ ʩװʟʛʽʣʝʨʽʥ, 

ʠʥʪʝʛʨʘʣʜʳ ʩײʣʙʘʣʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫ ץʘסʠʜʘʣʘʨʳʥ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʜʘ 

ʵʣʝʢʪʨʦʥʠʢʘʥʳש ʵʣʝʤʝʥʪʪʽʢ ʙʘʟʘʩʳʥ ץʦʣʜʘʥʫʜʳש ᴅʨ ʪװʨʣʽ ʘʩʧʝʢʪʽʣʝʨʽʥ 

ʤʝשʛʝʨʫʽ ʪʠʽʩ. ʇᴅʥʜʝʨʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ: - ʥʝʛʽʟʛʽ ײץʨʳʣסʳʣʘʨʜʳ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽʥ, ʦʣʘʨʜʳש ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʞᴅʥʝ ʦʧʝʨʘʮʠʷʣʳץ 

ʢװʰʝʡʪʢʽʰʪʝʨʜʽש ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥ, ʢʝʨʽ 

ʙʘʡʣʘʥʳʩʧʝʥ ʞײʤʳʩ ʢװʰʝʡʪʢʽʰʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʩʳʟʳץʪʳ ʞᴅʥʝ ʩʳʟʳץʪʳ ʝʤʝʩ 

ʪʽʟʙʝʢʪʝʨʜʽ ʢʣʘʩʩʠʬʠʢʘʮʠʷʣʘʫ ʞᴅʥʝ ʞײʤʳʩ ʧʨʠʥʮʠʧʪʝʨʽ; 

- ʢᴇʧ ʢʘʩʢʘʜʪʳ ʢװʰʝʡʪʢʽʰʪʝʨ, ʰʝʰʫʰʽ ʢװʰʝʡʪʢʽʰʪʝʨ, ʙʝʣʩʝʥʜʽ ʩװʟʛʽʣʝʨ, 

ʩʠʥʫʩʦʠʜʘʣʴʜʳ ʪʝʨʙʝʣʽʩʪʝʨ ʛʝʥʝʨʘʪʦʨʣʘʨʳ, ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨ, ʢʦʤʧʘʨʘʪʦʨʣʘʨ 

ʩʘʣʫ ʞᴅʥʝ ɽʀ ʝʩʝʧʪʝʫʣʝʨʽʥ ʞװʨʛʽʟʫ; - ʪᴅʞʽʨʠʙʝʩʽ ʙʘʨ: ʢװʰʝʡʪʢʽʰʪʝʨʜʽש ʥʝʛʽʟʛʽ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʞʦʶ (ʘʤʧʣʠʪʫʜʘʣʳץ-ʞʠʽʣʽʢ, ʬʘʟʘʣʳץ ʞʠʽʣʽʢ, ʘʤʧʣʠʪʫʜʘ) 

ʞᴅʥʝ ʪװʨʣʽ ʘʥʘʣʦʛʪʳ ʪʽʟʙʝʢʪʝʨʜʽש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʥʳץʪʘʫ, ʵʣʝʤʝʥʪʪʽʢ ʙʘʟʘʥʳ 

ʪʘשʜʘʫ; - ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʠʥʪʝʛʨʘʣʜʳץ ʩʭʝʤʘʣʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʽ 

ʪʫʨʘʣʳ, ʠʥʪʝʛʨʘʣʜʳ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʞײʤʳʩʳʥʳש ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץʳʣʳ ʦʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫʜʳ 

ʝʩʢʝʨʝʪʽʥ ʘʥʘʣʦʛʪʳײץ ץʨʳʣסʳʣʘʨʜʳ ʞʦʙʘʣʘʫʜʳש ʩײʣʙʘʩʳ ʪʫʨʘʣʳ. 

 

 

 

ɹʘסʜʘʨʣʘʤʘʣʘʫ ʥʝʛʽʟʜʝʨʽ C/ʉ++ (ʤʳ ʫʜʘʣʠʣʠ, ʥʦ ʪʝʧʝʨʴ ʧʦʩʣʝ ˉ11 

ʉɼ ʚʠʜʠʤʦ ʦʙʨʘʪʥʦ ʚʢʣʶʯʠʤ ʚ ʈʋʇ ɽɽɽ)  
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          ʇʈɽʈɽʂɺʀɿʀʊ ï ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

C, C ++ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʞʦʙʘʣʘʨʳʥ 

 ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥ שʛʝʨʫ ʞᴅʥʝ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳשʜʳʣʘʨʳʥ ʤʝסʨʘʩʪʳʨʫ ʜʘײץ

ʜʝʨʙʝʩ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʩʦʥʜʘʡ-ʘץ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʞʘשʘ 

ʪװʨʣʝʨʽʥ ʜʘʤʳʪʫ. 

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ: C, C ++ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʦʨʪʘʥʳ, ʙʘסʜʘʨʣʘʤʘʣʘʫ 

ʥʝʛʽʟʜʝʨʽʥ ʝʥʛʽʟʫ; ʙʘסʜʘʨʣʘʤʘʣʘʫ, ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ; C, C 

++ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʦʨʪʘʜʘ ץʘʣʘʡ ʞײʤʳʩ ʽʩʪʝʫ ʢʝʨʝʢʪʽʛʽʥ װʡʨʝʪʝʜʽ. 

  

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ɹײʣ ʢʫʨʩʪʳ ʟʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʙᴇʣʽʤʽ - ʤʘʩʩʠʚʪʝʨ, ʩʘʥʘץʪʘʨ. ײפʨʳʣʳʤʜʳץ 

ʪװʨʣʝʨʽ. ʂᴅʩʽʧʦʜʘץʪʘʨ ʌʫʥʢʮʠʦʥʘʣʜʳץ. ʊװʨʣʝʥʜʽʨʫʜʽ ʪʝʨʽשʽʟ ᴆʨʥʝʢʪʝʨ. 

ʆʙʲʝʢʪʽʣʝʨ, ʤᴅʥʜʝʨ, ᴇʨʥʝʢʪʝʨʜʽ ʘʪʘʫ. ᴆʨʥʝʢ ʞᴅʥʝ ʙʘʩʳʤʜʳץ. ʇʨʝʬʠʢʩ ʞᴅʥʝ 

ʧʦʩʪʬʠʢʩʪʽʢ ᴇʨʥʝʢʪʝʨ. ɾʘʣסʳʟ ʩᴇʡʣʝʤʰʝʣʝʨ. ɽʢʽʣʽʢ ʦʧʝʨʘʮʠʷʣʘʨ. ʃʦʛʠʢʘʣʳץ 

ʦʧʝʨʘʮʠʷʣʘʨ ʊʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ ʆʧʝʨʘʪʦʨʣʘʨ. ʅʝʛʽʟʛʽ ʘץʧʘʨʘʪ. ʐʘʨʪʪʳ 

ʤᴅʣʽʤʜʝʤʝʣʝʨ ʎʠʢʣ ʦʧʝʨʘʪʦʨʣʘʨʳ. ɸʫʳʩʪʳʨʫ ʪʫʨʘʣʳ ʤᴅʣʽʤʜʝʤʝ. Goto 

ʦʧʝʨʘʪʦʨʳ ʌʫʥʢʮʠʷʣʘʨ. ʌʫʥʢʮʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ. ʌʫʥʢʮʠʷʣʘʨʜʳש ʧʨʦʪʦʪʠʧʽ. 

ʇʘʨʘʤʝʪʨʣʝʨʜʽ ʜʝʢʣʘʨʘʮʠʷʣʘʫ, ʨʝʩʤʠ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʞʘʨʠʷʣʘʫ. פʘʡʪʘʨʳʣʘʪʳʥ 

ʤᴅʥʜʝʨ ʇʘʨʘʤʝʪʨʣʝʨ ʨʝʪʽʥʜʝ ʬʫʥʢʮʠʷʣʘʨ. ʇʘʨʘʤʝʪʨʣʝʨʜʽש ʘʫʳʩʧʘʣʳ ʩʘʥʳʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʡʜʽ. 

ɽʥʜʽʨʽʣʛʝʥ ʬʫʥʢʮʠʷʣʘʨ. ʉʪʘʥʜʘʨʪʪʳ ʪʽʣ ʢʽʪʘʧʭʘʥʘʩʳ ʥײʩץʘʫʣʘʨʳ. ᴆʨʥʝʢ 

ʥײʩץʘʫʣʘʨʳ. ʍʘʙʘʨʣʘʥʜʳʨʫʣʘʨ ײפʨʘʤʜʘʩ ʥײʩץʘʫʣʘʨ. ɯʨʽʢʪʝʫ ʥײʩץʘʫʣʘʨʳ. 

ʎʠʢʣʜʘʨ ᴆʪʧʝʣʽ ʥײʩץʘʫʣʳץ. ɽʨʝʢʰʝʣʽʢʪʝʨʜʽ ᴇשʜʝʫ. ʌʫʥʢʮʠʷʣʘʨ. ʊʘשʜʘʤʘʣʳ 

ʭʘʙʘʨʣʘʥʜʳʨʫʣʘʨ. ʌʫʥʢʮʠʷʣʘʨʜʳש ʘʥʳץʪʘʤʘʣʘʨʳ. ʌʫʥʢʮʠʷʣʘʨʜʳ ʰʘʤʘʜʘʥ 

ʪʳʩ ʞװʢʪʝʫ. ʆʧʝʨʘʪʦʨʜʳש ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʣʫʽ. ʉʳʥʳʧʪʘʨ. ʉʘʙʘץʪʘʨʜʳש 

ʘʥʳץʪʘʤʘʩʳ. ʉʳʥʳʧ ʤװʰʝʣʝʨʽ. ʄײʨʘʛʝʨʣʽʢ. ʄʦʜʜʠʬʠʢʘʪʦʨסʘ ץʦʣ ʞʝʪʢʽʟʫ. 

ʉʳʥʳʧʪʘסʳ ʜʦʩʪʘʨ. ʂʽʨʽʩʪʽʨʽʣʛʝʥ ʪװʨʣʝʨʽ 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʂʫʨʩʪʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨ: ʙʽʣʫ ʢʝʨʝʢ: C, C ++ ʠʥʪʝʛʨʘʣʜʳ 

ʦʨʪʘʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʽ; ץʘʙʽʣʝʪʪʽ ʙʦʣʫʳ: ʦʩʳ ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʦʨʪʘʜʘ 

ʞʘʩʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʤʝʥ ʩʝʥʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫ; ʰʝʙʝʨʽ: ʠʥʪʝʛʨʘʣʜʳ 

ʦʨʪʘʜʘסʳ ʞײʤʳʩ ץʘסʠʜʘʣʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽ 

 

 

 

 

 

 

ʕʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ 

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (2/0/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ 



 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʕʣʝʢʪʨʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʥʝʛʽʟʛʽ ʪʦʧʪʘʨʳʥ: ᴇʪʢʽʟʛʽʰʪʝʨʜʽ, 

ʜʠʵʣʝʢʪʨʠʢʪʝʨʜʽ, ʞʘʨʪʳʣʘʡ ᴇʪʢʽʟʛʽʰʪʝʨʜʽ ʞᴅʥʝ ʤʘʛʥʠʪʪʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ, 

ʩʦʥʜʘʡ-ʘץ ʪʝʨʤʠʷʣʳץ ʢʝשʝʶ ʤʝʥ ʘʨʥʘʡʳ ʩʝʨʧʽʤʜʽ ץʘʩʠʝʪʪʝʨʽʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʟʝʨʪʪʝʫ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʧʝʥ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫ ʢʝʟʽʥʜʝ ʤʘʪʝʨʠʘʣʜʘʨʜʘ ʢʝʟʜʝʩʝʪʽʥ ײץʙʳʣʳʩʪʘʨʜʳש ʬʠʟʠʢʘʣʳץ 

ʩʠʧʘʪʳʥ, ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʥʝʛʽʟʛʽ ʵʣʝʢʪʨʣʽʢ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʞᴅʥʝ ᴅʨʪװʨʣʽ 

ʬʘʢʪʦʨʣʘʨסʘ ᴅʩʝʨʽʥ, ʵʣʝʢʪʨ ʞᴅʥʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʘ, 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʵʣʝʤʝʥʪʪʝʨʽ ʤʝʥ ײץʨʳʣסʳʣʘʨʜʘסʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ᴇʥʜʽʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʟʝʨʪʪʝʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʕʣʝʢʪʨ ʤʘʪʝʨʠʘʣʜʘʨʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨʛʝ, ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

 ʘʥ ʤʘʪʝʨʠʘʣʜʘʨʜʘ ʢʝʟʜʝʩʝʪʽʥסʰʳʨʘײ ʘʩʠʝʪʪʝʨʽʥʝ, ᴇʥʜʽʨʽʩ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘץ

ʥʝʛʽʟʛʽ ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʟʝʨʪʪʝʡʜʽ. ɾʘשʘ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʜʘʤʫʳ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʘʥʳש ʞʘʣʧʳ ʜʘʤʫʳʤʝʥ ʙʽʨ ʫʘץʳʪʪʘ ʞװʨʝʜʽ, ʤʘʪʝʨʠʘʣʜʘʨʜʳ 

ʜײʨʳʩ ʪʘשʜʘʫ ʙײʨʳʥסʳʩʳʥʰʘ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʢʝʣʝʜʽ, ʙײʣ ʧʘʡʜʘ ʙʦʣסʘʥ 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʩᴅʪʪʽ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʜʝשʛʝʡʜʝʛʽ 

ʤᴅʩʝʣʝ - ʟʘʤʘʥʘʫʠ ʪʘʣʘʧʪʘʨסʘ ʪʦʣʳסʳʤʝʥ ʩʘʡ ʢʝʣʝʪʽʥ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʵʣʝʢʪʨʣʽʢ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʘʩʘʫ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ɹײʣ ʧᴅʥʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ: 

ʙʽʣʫ: 

- ʵʣʝʢʪʨʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʧʨʠʥʮʠʧʽ; 

- ʵʣʝʢʪʨʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʪʝʦʨʠʷʩʳ, ʝʩʝʧʪʝʫʽ ʞᴅʥʝ ʞײʤʳʩ ʽʩʪʝʫ 

ʥʝʛʽʟʜʝʨʽ, ʦץʰʘʫʣʘסʳʰ ʤʘʪʝʨʠʘʣʜʘʨ; 

- ʥʝʛʽʟʛʽ ʪʝʭʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ, ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨ, 

ʵʣʝʢʪʨʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʞʽʢʪʝʣʫʽ; 

ʙʦʣʫʳ ʤװʤʢʽʥ: 

- ʵʣʝʢʪʨʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ᴇʣʰʝʫ; - ᴇʣʰʝʫ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳץ שʦʣʜʘʥʳʩʪʘסʳ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩʪʽʛʽʥ 

ʘʥʳץʪʘʫ; - ʵʣʝʢʪʨʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳײץ שʨʳʣʳʤʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʳ ʤʝʥ 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʳʥ ʦץʳʧ ʙʽʣʫ; - ʕʣʝʢʪʨʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳ 

ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʤʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʘʡץʳʥʜʘʡʜʳ, ʵʣʝʢʪʨʣʽʢ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽ ʤʝʥ ʪʘʣʘʧʪʘʨʳʥ ʙʽʣʝʜʽ. 

 

 

 

 

ʆʧʪʦʵʣʝʢʪʨʦʥʠʢʘ 

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (1/0/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ  



 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʆʧʪʠʢʘʣʳץ ʘץʧʘʨʘʪʪʳ ʙʝʨʫ ʞᴅʥʝ ᴇשʜʝʫ ʞװʡʝʣʝʨʽʥʜʝʛʽ (ʣʘʟʝʨʣʝʨ, 

ʬʦʪʦʪʽʣʰʽʣʝʨ, ʤʦʜʫʣʷʪʦʨʣʘʨ, ʜʝʬʣʝʢʪʦʨʣʘʨ ʞᴅʥʝ ʪ.ʙ.) ʙʝʣʩʝʥʜʽ ײץʨʳʣסʳʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫʜʳש ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ ʤʝʥ ʧʨʠʥʮʠʧʪʝʨʽʥ ʟʝʨʪʪʝʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʆʧʪʠʢʘʣʳץ ʵʣʝʢʪʨʦʥʠʢʘ ʵʣʝʢʪʨʣʽʢ ʩʠʛʥʘʣʜʘʨʜʳ ʦʧʪʠʢʘʣʳץ (ʞʘʨʪʳʣʘʡ 

ᴇʪʢʽʟʛʽʰ ʣʘʟʝʨʣʝʨ ʤʝʥ ʞʘʨʳץ ʰʳסʘʨʘʪʳʥ ʜʠʦʜʪʘʨסʘ) ʞᴅʥʝ ʦʧʪʠʢʘʣʳץ 

ʩʠʛʥʘʣʜʘʨʜʳ ʵʣʝʢʪʨʣʽʢ (ʵʣʝʢʪʨʣʽʢ) ײץʨʳʣסʳʣʘʨסʘ ʪװʨʣʝʥʜʽʨʝʪʽʥ 

ʦʧʪʦʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨ ʞʘʩʘʫ װʰʽʥ ʥʝʛʽʟʽʥʝʥ ץʘʪʪʳ ʟʘʪʪʘʨʜʘסʳ 

ʵʣʝʢʪʨʦʥʜʘʨʤʝʥ ʦʧʪʠʢʘʣʳץ ʩᴅʫʣʝʣʝʥʫʜʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ʟʝʨʪʪʝʫʛʝ 

ʙʘʡʣʘʥʳʩʪʳ סʳʣʳʤʠ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʙʘסʳʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʪװʨʣʽ 

ʬʦʪʦʜʝʪʝʢʪʦʨʣʘʨ). 

ʂʚʘʥʪʪʳץ ʞᴅʥʝ ʦʧʪʠʢʘʣʳץ ʵʣʝʢʪʨʦʥʠʢʘʥʳײץ שʨʳʣסʳʣʘʨʳ ʘץʧʘʨʘʪ ʙʝʨʫ, 

ᴇשʜʝʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʢᴇʨʩʝʪʫ װʰʽʥ ʟʘʤʘʥʘʫʠ ʦʧʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʝ ʢʝשʽʥʝʥ 

 .ʦʣʜʘʥʳʣʘʜʳץ

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ɹײʣ ʧᴅʥʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ:  

ɹ̔ ʣʫ ʢʝʨʝʢ: 

- ʥʝʛʽʟʛʽ ʪװʡʽʥ-ʦʧʪʠʢʘʣʳץ ʵʣʝʢʪʨʦʥʠʢʘʥʳש ʞײʤʳʩ ʧʨʠʥʮʠʧʽ, 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʳ, ʩʳʥʜʘʨʣʳ ײץʨʳʣסʳʣʘʨʳ;  

- ʦʧʪʠʢʘʣʳץ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʪʝʦʨʠʷʩʳ, ʝʩʝʧʪʝʫʽ ʞᴅʥʝ 

ʞײʤʳʩ ʽʩʪʝʫ ʥʝʛʽʟʜʝʨʽ;  

- ʩʠʛʥʘʣ ʪװʨʣʝʥʜʽʨʫ ʪᴅʨʪʽʙʽ, ʦʧʪʦʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʞײʤʳʩ 

ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽ;  

- ʥʝʛʽʟʛʽ ʪʝʭʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ, ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨ, 

ʟʘʤʘʥʘʫʠ ʦʧʪʦʵʣʝʢʪʨʦʥʠʢʘ ʞʘʙʜʳץʪʘʨʳʥ ʞʦʙʘʣʘʫ; ʙʦʣʫʳ ʤװʤʢʽʥ: 

- ʦʧʪʦʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ᴇʣʰʝʫ;  

- ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳץ שʦʣʜʘʥʳʩʪʘסʳ ʩʪʘʥʜʘʨʪʪʘʨסʘ 

ʩᴅʡʢʝʩʪʽʛʽʥ ʘʥʳץʪʘʫ;  

- ʦʧʪʦʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʙʣʦʢʪʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʳ ʤʝʥ 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʳʥ ʦץʳʧ װʡʨʝʥʫ;  

- ʦʧʪʦʵʣʝʢʪʨʦʥʜʳץ ʞװʡʝʣʝʨʜʽ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʤʝʥ 

ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʘʡץʳʥʜʘʡʜʳ, ʦʧʪʦʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʥʝʛʽʟʛʽ 

ʧʘʨʘʤʝʪʨʣʝʨʽ ʤʝʥ ʪʘʣʘʧʪʘʨʳʥ ʙʽʣʝʜʽ. 

 

 

 

 

ʂװʰʪʽʢ ʵʣʝʢʪʨʦʥʠʢʘ ʥʝʛʽʟʜʝʨʽ  

ʂʆɼ ï ELC188 

ʂʈɽɼʀʊ ï 3 (1/1/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨ ʩʭʝʤʦʪʝʭʥʠʢʘʩ r



 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʥʝʛʽʟʜʝʨʽè ʢʫʨʩʳʥ ʤʝשʛʝʨʫ ʤʘץʩʘʪʳ - 

ʵʥʝʨʛʝʪʠʢʘʣʳץ ʵʣʝʢʪʨʦʥʠʢʘʥʳש ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽʥ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨ ʵʣʝʤʝʥʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʧʨʠʥʮʠʧʪʝʨʽʥ ʜʘʤʳʪʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʕʣʝʢʪʨʦʥʠʢʘʥʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ. ᴆʪʧʝʣʽ ʢʝʟʝשʜʝʨ. ʉʳʟʳץʪʳץ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʣʳץ ץʫʘʪ ʢᴇʟʜʝʨʽ. ʈʝʪʪʝʛʽʰʪʝʨ. ʊʝʛʽʩʪʝʫ ץʫʘʪ ʩװʟʛʽʣʝʨʽ. ʂʝʨʥʝʫ 

ʪײʨʘץʪʘʥʜʳʨסʳʰʪʘʨʳ. ʂʝʨʥʝʫ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʽ. ʂʝʨʥʝʫ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʳ 

Dimmers. ɹʘʪʘʨʝʷʣʘʨ ʤʝʥ ʟʘʨʷʜʪʘסʳʰʪʘʨ. ʈʝʪʪʝʛʽʰʪʝʨ ʞᴅʥʝ ʞʠʽʣʽʢʪʝʛʽ 

ʪײʨʘץʪʘʥʜʳʨסʳʰʪʘʨ. פʫʘʪ ʢʦʵʬʬʠʮʠʝʥʪʽ. ʕʣʝʢʪʨʦʥʜʳץ ʪײʨʘץʪʘʥʜʳʨסʳʰʪʘʨ. 

ʀʥʚʝʨʪʦʨ ʪײʨʘץʪʘʥʜʳʨסʳʰʪʘʨʳ. ɹʘʨʠʩʪʦʨʣʘʨ. Snabbery. ʕʥʝʨʛʝʪʠʢʘʣʳץ 

ʵʣʝʢʪʨʦʥʠʢʘʥʳש ʪʝʭʥʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ ᴅʜʽʩʪʝʨʽ. ɹʽʨʽʥʰʽ ʜʝשʛʝʡʜʝʛʽ 

ʢװʨʜʝʣʽʣʽʢʪʽש ʰʳסʘʨʤʘʰʳʣʳץ ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʫ. ɽʢʽʥʰʽ ʜʝשʛʝʡʜʝʛʽ 

ʢװʨʜʝʣʽʣʽʢʪʽש ʰʳסʘʨʤʘʰʳʣʳץ ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʫ ᴅʜʽʩʪʝʨʽ. פʫʘʪʪʳ 

ʵʣʝʢʪʨʦʥʠʢʘʜʘסʳ ʧʘʩʩʠʚʪʽ ʵʣʝʤʝʥʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

çʕʣʝʢʪʨ ʵʥʝʨʛʝʪʠʢʘʩʳ ʥʝʛʽʟʜʝʨʽè ʢʫʨʩʳʥ ʦץʳʧ ʙʽʪʽʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʩʪʫʜʝʥʪ:  

ɹ̔ ʣʫ ʢʝʨʝʢ:  

- ʵʣʝʢʪʨʦʥʠʢʘʥʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʽ, 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨ, ײץʨʳʣʳʤʜʳײץ ץʨʳʣסʳʣʘʨ;  

- ʵʥʝʨʛʝʪʠʢʘʣʳץ ʵʣʝʢʪʨʦʥʠʢʘ ײץʨʳʣסʳʣʘʨʳʥʳש ʪʝʦʨʠʷʩʳ, ʝʩʝʧʪʝʫ ʞᴅʥʝ 

ʞײʤʳʩ ʽʩʪʝʫ ʥʝʛʽʟʜʝʨʽ;  

- ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽ;  

- ʥʝʛʽʟʛʽ ʪʝʭʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ, ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨ, 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ װʰʽʥ ʟʘʤʘʥʘʫʠ ʞʘʙʜʳץʪʘʨʜʳ ʞʦʙʘʣʘʫ; ʙʦʣʫʳ ʤװʤʢʽʥ:  

- ʵʣʝʢʪʨʣʽʢ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ᴇʣʰʝʫ; - 

ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳץ שʦʣʜʘʥʳʩʪʘסʳ ʩʪʘʥʜʘʨʪʪʘʨסʘ 

ʩᴅʡʢʝʩʪʽʛʽʥ ʘʥʳץʪʘʫ; 

- ʵʣʝʢʪʨʣʽʢ ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳײץ שʨʳʣʳʤʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʳ 

ʤʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʳʥ ʦץʳʧ ʙʽʣʫ; 

 

 

 

 

 

ʕʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨ 

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (2/0/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ, 

ʕʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ 

  



ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʕʣʝʢʪʨ ץʦʥʜʳʨסʳʣʘʨʳʥʳש ʥʝʛʽʟʛʽ ʪʦʧʪʘʨʳʥ: ʢʦʤʤʫʪʘʮʠʷʣʳץ ,ץʦʨסʘʥʳʰ 

 ʳʣʘʫ ʞᴅʥʝץʳʣʘʨʜʳ, ʙʘסʨʳʣײץ ʳʣʘʨʳʥ, ʰʝʢʪʝʫסʨʳʣײץ ʳʣʘʫץʳʣʘʨʜʳ, ʙʘסʨʳʣײץ

ʨʝʪʪʝʫ ײץʨʘʣʜʘʨʳʥ, ʩʦʥʜʘʡ-ʘץ ʤʝʭʘʥʠʢʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ 

 ,ʘʙʳʣʜʘʫץ :ʨʘʜʳײʰ ʵʣʝʤʝʥʪʪʝʥ ʪװ ʳסʨʳʣײץ ʳʣʘʨʜʳ ʟʝʨʪʪʝʫ. ʂʝʟ-ʢʝʣʛʝʥסʨʳʣײץ

ᴇʟʛʝʨʪʫ ʞᴅʥʝ ʘʪץʘʨʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

 

çʕʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨè ʧᴅʥʽ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳש 

ʞᴅʥʝ ʦʣʘʨʜʳש ʬʫʥʢʮʠʷʣʘʨʳʥʳש ʪװʨʣʝʨʽʥ ʟʝʨʪʪʝʡʜʽ; ʵʣʝʢʪʨ ץʦʥʜʳʨסʳʣʘʨʳʥ 

ʙʽʨץʘʪʘʨ ʩʠʧʘʪʪʘʤʘʣʘʨסʘ ʩᴅʡʢʝʩ ʞʽʢʪʝʫ: ʤʘץʩʘʪʳ, ʢᴇʣʝʤʽ, ʞײʤʳʩ ʧʨʠʥʮʠʧʽ, ʪʦʢ 

ʢᴇʟʽ, ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ, ʜʠʟʘʡʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʪ.ʙ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ɹײʣ ʧᴅʥʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ:  

ʙʽʣʫ ʢʝʨʝʢ: - ʕʣʝʢʪʨ ײץʨʳʣסʳʣʘʨʳʥʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʽ; - ʕʣʝʢʪʨ 

ʘʩʧʘʧʪʘʨʳʥʳש ʪʝʦʨʠʷʩʳ, ʝʩʝʧʪʝʫ ʞᴅʥʝ ʞײʤʳʩ ʽʩʪʝʫ ʥʝʛʽʟʜʝʨʽ; - ʥʝʛʽʟʛʽ 

ʪʝʭʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ, ʬʫʥʢʮʠʦʥʘʣʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨ, ʵʣʝʢʪʨ 

ʤʢʽʥ: - ɻװʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳ; ʙʦʣʫʳ ʤ שʳʣʘʨʳʥʳסʨʳʣײץ ʣʝʢʪʨ ײץʨʳʣסʳʣʘʨʳʥʳש 

ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ᴇʣʰʝʫ; - ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש 

 ;ʪʘʫץʘ ʩᴅʡʢʝʩʪʽʛʽʥ ʘʥʳסʳ ʩʪʘʥʜʘʨʪʪʘʨסʦʣʜʘʥʳʩʪʘץ

- ʕʣʝʢʪʨ ײץʨʳʣסʳʣʘʨʳʥʳש ʙʣʦʢʪʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʳ ʤʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʜʠʘʛʨʘʤʤʘʣʘʨʳʥ ʦץʳʧ ʰʳסʳשʳʟ; - ʵʣʝʢʪʨ ʘʩʧʘʧʪʘʨʳʥ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ 

ʙʘסʳʪʪʘʨʳ ʤʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʘʡץʳʥʜʘʡʜʳ, ʵʣʝʢʪʨʣʽʢ ײץʨʳʣסʳʣʘʨʜʳש 

ʥʝʛʽʟʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽ ʤʝʥ ʪʘʣʘʧʪʘʨʳʥ ʙʽʣʝʜʽ. 

 

 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞᴅʥʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʣʽʢ ײץʨʳʣסʳʣʘʨ ʞᴅʥʝ 

ʞװʡʝʣʝʨ 

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (1/1/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʣʝʢʪʨʦʥʠʢʠ, ʉʭʝʤʦʪʝʭʥʠʢʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

   

 שʳʣʘʨʜʳסʨʳʣײץ ץʨʳʣʳʤʳʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʮʠʬʨʣʳײץ שʡʳʤʜʘʨʜʳױ

ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽ. ʎʠʬʨʣʳײץ ץʨʳʣסʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʙʽʨʣʽʢʪʝʨʽ ʤʝʥ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʦʣʜʘʥʳʩʪʘסʳ 

 .ʨʳʣʳʤʳײץ ʩʘʪʳ ʤʝʥץʤʘ שʳʣʘʨʳʥʳסʦʥʜʳʨץ

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

çʄʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞᴅʥʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʣʽʢ ײץʨʳʣסʳʣʘʨʳ ʤʝʥ 

ʞװʡʝʣʝʨè ʧᴅʥʽ ײʡʳʤʜʘʨʜʳײץ שʨʳʣʳʤʳʥ ʞᴅʥʝ ʮʠʬʨʣʳ ײץʨʳʣסʳʣʘʨ, 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞᴅʥʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʣʝʨ ʞװʡʝʣʝʨʽʥʽש ʞײʤʳʩ ʽʩʪʝʫ 



ʧʨʠʥʮʠʧʪʝʨʽʥ ʟʝʨʪʪʝʡʜʽ; ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ץʦʥʜʳʨסʳʣʘʨʜʳש ʤʘץʩʘʪʳ ʤʝʥ 

 ʙʽʨʣʽʢʪʝʨʽ ʤʝʥ ץʬʫʥʢʮʠʦʥʘʣʜʳ שʳʣʘʨʜʳסʨʳʣײץ ʨʳʣʳʤʳ, ʮʠʬʨʣʳײץ

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʉʪʫʜʝʥʪ ʙʽʣʫʽ ʢʝʨʝʢ: ʮʠʬʨʣʳײץ ץʨʳʣסʳʣʘʨʜʳש ʘʨʠʬʤʝʪʠʢʘʣʳץ ʞᴅʥʝ 

ʣʦʛʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ, ʙʘʩץʘʨʫ ʦʨʪʘʣʳסʳʥʳש ʥʝʛʽʟʛʽ ʪװʡʽʥʜʝʨʽʥʽש ʞײʤʳʩ ʽʩʪʝʫ 

 ʤʳʩ ʽʩʪʝʫײʞ שʠʜʘʣʘʨʳ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʘʨ ʤʝʥ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʣʝʨʜʽסʘץ

ʧʨʠʥʮʠʧʪʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʢʦʤʘʥʜʘʣʘʨʳ ʞװʡʝʩʽ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ᴅʟʽʨʣʝʫ. 

ʉʪʫʜʝʥʪ ʙʽʣʫʽ ʢʝʨʝʢ: ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʘʨ ʞᴅʥʝ ʦʣʘʨʜʳש ʵʣʝʤʝʥʪʪʝʨʽ 

ʪʫʨʘʣʳ ʘʥʳץʪʘʤʘʣʳץ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ; ʦʨʳʥʜʘשʳʟ: 

ʥᴇʤʽʨʣʝʫ ʞװʡʝʣʝʨʽʥʜʝʛʽ ʘʨʠʬ 

 

 

ɾʦסʘʨʳʞʠʽʣʽʢʪʽ ʵʣʝʢʪʨʦʥʠʢʘ 

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (1/1/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʥʠʢʘ ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ, ʕʣʝʢʪʨʦʥʜʳץ 

ʞʘʙʜʳץʪʘʨ ʩʭʝʤʦʪʝʭʥʠʢʘʩ r

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 çɾʦסʘʨʳ ʞʠʽʣʽʢʪʽ ʵʣʝʢʪʨʦʥʠʢʘè ʢʫʨʩʳʥʳש ʤʘץʩʘʪʳ ʨʘʜʠʦʪʝʭʥʠʢʘ ʞᴅʥʝ 

ʤʠʢʨʦʪʦʣץʳʥʜʳ ʪʝʭʥʦʣʦʛʠʷ ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ʙʽʣʽʤʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʂʫʨʩʪʳש ʤʘץʩʘʪʳ ʩʪʫʜʝʥʪʪʝʨʜʽ ʞʦסʘʨʳ ʞʠʽʣʽʢʪʽ ʪʘʨʘʪʳʣʘʪʳʥ (HF) 

ʞᴅʥʝ ʤʠʢʨʦʪʦʣץʳʥʜʳ ʞװʡʝʣʝʨ, ʨʝʟʦʥʘʥʩʪʳ ʪװʡʽʥʜʝʨ ʞᴅʥʝ ʨʘʜʠʦʞʠʽʣʽʢ ʞᴅʥʝ 

ʤʠʢʨʦʪʦʣץʳʥʜʳ ʞװʡʝʣʝʨ, ʩʦʥʜʘʡ-ʘץ ʤʠʢʨʦʪʦʣץʳʥʜʳ ץʦʥʜʳʨסʳʣʘʨʤʝʥ 

ʪʘʥrʩʪʳʨʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ɹᴇʣʽʥʛʝʥ ʨʘʜʠʦʞʠʽʣʽʢ ʞᴅʥʝ ʤʠʢʨʦʪʦʣץʳʥʜʳ ʞװʡʝʣʝʨ ʪʫʨʘʣʳ ʞʘʣʧʳ 

ʘץʧʘʨʘʪ. ɾʦʣʜʘʨʜʳש ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽ. ʌʠʜʝʨʣʽʢ ʞʝʣʽʣʝʨ. ʊװʨʣʽ ʢʝʜʝʨʛʽʣʝʨʛʝ 

ʞʝʣʽʥʽ ʞװʢʪʝשʽʟ. ʊײʨʘץʪʳ ʞᴅʥʝ ʪʦʣץʳʥʜʘʨʜʳ ʞʝʣʽʣʝʨʜʝ. Waveguides. 

ʉʢʨʠʥʠʥʛ ʂʝʨʝʤʝʪ ʞᴅʥʝ ʥʘץʪʳ ʪʝʨʙʝʣʽʩ ʢʦʥʪʫʨʣʘʨʳ. ʂװʡʽʢ ʨʝʟʦʥʘʪʦʨʣʘʨʳ. 

ʂʣʠʩʪʦʥ. ʐʘʤʥʳץ שʦʟסʘʣʳʩ ʪʦʣץʳʥʳ. ʄʘʛʥʝʪʨʦʥʜʳ ʄʠʢʨʦʪʦʣץʳʥʜʳ 

ʤʘʛʥʝʪʨʦʥʜʳ ʧʘʡʜʘʣʘʥʫ. ʕʣʝʢʪʨʦʥʠʢʘʜʘסʳ ʤʠʢʨʦʪʦʣץʳʥʜʳ ץʦʣʜʘʥʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ. ʄʠʢʨʦʪʦʣץʳʥʜʳ ץʫʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʥʝʛʽʟʜʝʨʽ. נʘʨʳʰʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʜʘ ʤʠʢʨʦʪʦʣץʳʥʜʳ ץʦʣʜʘʥʫ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʜʝʨʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʣʫʽ ʢʝʨʝʢ: - ʤʠʢʨʦʪʦʣץʳʥʜʳ ʞװʡʝʣʝʨʜʽש 

 - ;ʨʣʝʨʽװʥʝʛʽʟʛʽ ʪ שʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽ; - ʈɾ ʞʦʣʜʘʨʳʥʳײʨʳʣʳʤʳ ʤʝʥ ʞײץ

ʤʠʢʨʦʪʦʣץʳʥʜʳ ʵʣʝʢʪʨʦʥʠʢʘʥʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ  ʇᴅʥʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʩʪʫʜʝʥʪ: - ʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ ʞʦסʘʨʳ ʞʠʽʣʽʢʪʽ ʵʣʝʢʪʨʦʥʠʢʘʥʳײץ שʨʳʣסʳʣʘʨʳ ʤʝʥ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫ. 



 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʞᴅʥʝ ʙʘʩץʘʨʫ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣ-ʞʘʙʜʳץʪʘʨʳ 

ʂʆɼ ï  

ʂʈɽɼʀʊ ï 3 (2/1/2) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ɸʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʥʝʛʽʟʛʽ ʪʝʦʨʠʷʩʳ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

çɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫʜʳש ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʳè (TSAiU) 

ʧᴅʥʽʥ ʤʝשʛʝʨʫ ʤʘץʩʘʪʳ - ʙʘʩץʘʨʫʜʳש ʞᴅʥʝ ʙʘʩץʘʨʫʜʳש ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳש (TS) ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʞװʡʝʣʽʢ 

ʪʘʣʘʧʪʘʨ ʥʝʛʽʟʽʥʜʝ TS ʪʘשʜʘʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ʩʪʘʥʜʘʨʪʪʳ ʤʦʜʫʣʴʜʝʨ ʥʝʛʽʟʽʥʜʝ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʽʥ ʙʘʩץʘʨʫ ʧʨʠʥʮʠʧʪʝʨʽʥ, ʩʪʫʜʝʥʪʪʝʨʛʝ ʢᴅʩʽʙʠ 

 ,ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ: ʜʠʟʘʡʥ, ᴇʥʜʽʨʽʩװʘ ʤסʨʣʝʨʽʥʝ ʜʘʡʳʥʜʘʣʫװʢʝʣʝʩʽ ʪ שʳʟʤʝʪʪʽץ

ʪʝʭʥʦʣʦʛʠʷ, ʟʝʨʪʪʝʫ ʞᴅʥʝ ʦʨʥʘʪʫ ʞᴅʥʝ ʽʩʢʝ ץʦʩʫ. 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʳʥ 

ʞʦʙʘʣʘʫʜʳש ʤʘץʩʘʪʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽ. ʂᴇʣʽʢ ײץʨʘʣʳʥʳש ʜʠʟʘʡʥʳ ʢʝʟʝשʜʝʨʽ. 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʪʠʧʪʽʢ ײץʨʳʣʳʤʜʘʨʳ ʤʝʥ 

 .ʳʣʘʨסʨʳʣײץ ʰʽʥװ ʧʘʨʘʪ ʘʣʫץʡʽ ʪʫʨʘʣʳ ʘװʞʘʡ-ʢ שʨʘʣʜʘʨʳ. ʇʨʦʮʝʩʪʽײץ

ɹʘʡʣʘʥʳʩ ʘʨʥʘʣʘʨʳ ʘʨץʳʣʳ ʘץʧʘʨʘʪ ʘʣʫ, ʘʡʳʨʙʘʩʪʘʫ, ʙʝʨʫʜʽש ʪʝʭʥʠʢʘʣʳץ 

 ʳʣʘʨסʨʳʣײץ ʝʩʝʧʪʝʛʽʰ ץʨʘʣʜʘʨʳ. SAiU-ʜʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʣʘʨ, ʮʠʬʨʣʳײץ

ʞᴅʥʝ ʢʦʥʪʨʦʣʣʝʨʣʝʨ. ɸɸɾ-ʜʘ ʙʘʩץʘʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʤʘץʩʘʪʪʘʨʳ װʰʽʥ 

ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʙʘʩץʘʨʫ ʝʩʝʧʪʝʫʽʰ ʞװʡʝʣʝʨ. SCADA ʞװʡʝʩʽ TRACE MODE 

1-ʙᴇʣʽʤ ʞᴅʥʝ 2-ʙᴇʣʽʤ. ɸץʧʘʨʘʪʪʳ ʩʘץʪʘʫסʘ, ᴇשʜʝʫʛʝ, ʩʘץʪʘʫסʘ ʘʨʥʘʣסʘʥ 

 .ʘʨʫ ʧᴅʨʤʝʥʜʝʨʽʥ ᴅʟʽʨʣʝʫץʳʣʘʨ, ʙʘʩסʨʳʣײץ

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʜʝʨʜʽ ʤʝשʛʝʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ ץʘʙʽʣʝʪʽʥ ʞᴅʥʝ ʜʘʡʳʥʜʳסʳʥ 

ʢᴇʨʩʝʪʫʽ ʢʝʨʝʢ: 

- ʵʣʝʢʪʨʦʥʠʢʘʥʳ ʜʘʤʳʪʫʜʳש ʟʘʤʘʥʘʫʠ װʨʜʽʩʪʝʨʽʥ, ᴇʣʰʝʫ ʞᴅʥʝ ʝʩʝʧʪʝʫ 

ʪʝʭʥʠʢʘʩʳʥ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʩʢʝʨʫ; 

- ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥ ʞᴅʥʝ ײץʨʘʣʜʘʨʳʥ ʝʩʝʧʪʝʫ 

ʞᴅʥʝ ʞʦʙʘʣʘʫ װʰʽʥ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ; 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫʜʳש ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞᴅʥʝ 

ʙʘʩץʘʨʳʣʘʪʳʥ ײץʨʳʣסʳʣʘʨʳ ʤʝʥ ײץʨʳʣסʳʣʘʨʳʥ ʝʩʝʧʪʝʫʜʽ ʞᴅʥʝ ʞʦʙʘʣʘʫʜʳ 

ʞװʟʝʛʝ ʘʩʳʨʘʜʳ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʪʘʧʩʳʨʤʘסʘ ʩᴅʡʢʝʩ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ 

ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥ ʞʦʙʘʣʘʫ װʰʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ᴇʣʰʝʫ ʞᴅʥʝ ʝʩʝʧʪʝʫ 

ʪʝʭʥʠʢʘʩʳʥʳש ʩʪʘʥʜʘʨʪʪʳ ײץʨʘʣʜʘʨʳʥ ʪʘשʜʘʡʜʳ; 

- ʩʪʘʥʜʘʨʪʪʳ ɼפɹɾ ʢᴇʤʝʛʽʤʝʥ ʘץʧʘʨʘʪʪʳץ ץʦʣʜʘʫ ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫ; - 

 ץʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʩᴅʡʢʝʩ ʞʦʙʘʣʳ ץʳ ʩʪʘʥʜʘʨʪʪʘʨ ʤʝʥ ʪʝʭʥʠʢʘʣʳסʦʣʜʘʥʳʩʪʘץ

 ʨʘʣʜʘʨʳʥײץ ʘʨʫץʞʘʪʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ; - ᴇʥʜʽʨʽʩʪʝʛʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʩײץ

ʞᴅʥʝ ʞװʡʝʣʝʨʽʥ ʜʘʤʳʪʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʝʥʛʽʟʫ; - ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫ 

ʞװʡʝʣʝʨʽʥ ʞᴅʥʝ ײץʨʘʣʜʘʨʳʥ ᴇʥʜʽʨʫ, ʞᴇʥʜʝʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫסʘ ʝʥʛʽʟʫ; - 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʽ ʤʝʥ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥ ᴇʥʜʽʨʫʛʝ, ʞᴇʥʜʝʫʛʝ ʞᴅʥʝ 

ʧʘʡʜʘʣʘʥʫסʘ ʝʥʛʽʟʫ; 



- ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʩʘʣʘʩʳʥʜʘ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ 

ʪᴅʞʽʨʠʙʝʥʽ ʞʠʥʘץʪʘʫ, סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʘץʧʘʨʘʪʪʳ ʞʠʥʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ, 

ʧʘʪʝʥʪʪʽʢ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ; - ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʙʝʣʛʽʣʽ ʙʽʨ ᴅʜʽʩʪʝʨ ʙʦʡʳʥʰʘ 

 ʨʛʽʟʫ ʞᴅʥʝװʳʣʘʨ ʙʦʡʳʥʰʘ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞסʦʥʜʳʨץ ʳסʦʣʜʘʥʳʩʪʘץ

ʥᴅʪʠʞʝʣʝʨʜʽ ᴇשʜʝʫ; - ʧʨʦʛʨʘʤʤʘʣʳץ ʞᴅʥʝ ʘʧʧʘʨʘʪʪʳץ ʙʘץʳʣʘʫ ʞװʡʝʣʝʨʽʥ 

ʢʝʰʝʥʜʽ ʦʪʣʘʜʪʘʫ ʞᴅʥʝ ʪʝʩʪʽʣʝʫ װʰʽʥ ʩʪʝʥʜʪʝʨʜʽ ʞʦʙʘʣʘʫסʘ ʞᴅʥʝ ᴇʥʜʽʨʫʛʝ 

 ʘʪʳʩʫץ

 

 

 

ʕʣʝʢʪʨʦʥʜ  rʩʝʥʩʦʨʣʘʨ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨ  

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (2/1/0) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʥʠʢʘ ʬʠʟʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ, ʕʣʝʢʪʨʦʥʜʳץ 

ʨʘʣʜʘʨ ʩʭʝʤʦʪʝʭʥʠʢʘʩ rײץ

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʕʣʝʢʪʨʦʥʜʳץ ʩʝʥʩʦʨʣʘʨ ʤʝʥ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʽש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ, 

ʦʣʘʨʜʳ ʞʦʙʘʣʘʫ, ץʦʣʜʘʥʫ ʩʘʣʘʣʘʨʳ, ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ʧʘʨʘʤʝʪʨʣʝʨʽ, 

ʦʣʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽ ʞᴅʥʝ ʞײʤʳʩ ʞʘסʜʘʡʣʘʨʳ ʪʫʨʘʣʳ ʥʝʛʽʟʛʽ 

ʙʽʣʽʤʜʽ ʤʝשʛʝʨʫ. 

ʇᴅʥʥʽש ʤʘץʩʘʪʳ - ʬʠʟʠʢʘʣʳץ ʽʨʛʝʪʘʩʪʘʨʜʳ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳץ ʩʝʥʩʦʨʣʘʨ 

ʪʝʦʨʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ץʘסʠʜʘʣʘʨʳʥ ʟʝʨʪʪʝʫ; ʵʣʝʢʪʨʦʥʜʳ ʜʘʪʯʠʢʪʝʨʜʽ ʞᴅʥʝ 

ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʽ ʝʩʝʧʪʝʫ, ʪʘשʜʘʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʜʘסʳ ʧʨʘʢʪʠʢʘʣʳץ 

ʜʘסʜʳʣʘʨʜʳ ʤʝשʛʝʨʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʆץʫʰʳʣʘʨʜʳ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʵʣʝʢʪʨʦʥʜʳ ʩʝʥʩʦʨʣʘʨʤʝʥ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʤʝʥ ʪʘʥʳʩʫ, ʦʥʳש 

ᴇʥʜʽʨʽʩʽʥʝʥ, ʪʘʨʘʪʫʜʘʥ, ʪʘʨʘʪʫʤʝʥ ʞᴅʥʝ ʪײʪʳʥʫʤʝʥ ʘʷץʪʘʣʘʜʳ; ʦʣʘʨʜʳש 

ʤʘץʩʘʪʳ, ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳ, ʩʦʥʜʘʡ-ʘץ ץʦʣʜʘʥʳʣʫ ʘʷʩʳ, ᴅʨʝʢʝʪ ʝʪʫ 

ʧʨʠʥʮʠʧʪʝʨʽ, ʜʠʟʘʡʥ. 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʜʝʨʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨ: 

ʙʣ̔ʫ: 

- ʵʣʝʢʪʨʦʥʜʳ ʜʘʪʯʠʢʪʝʨ ʤʝʥ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʽ ʜʘʤʳʪʫʜʳש ʟʘʤʘʥʘʫʠ 

ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪʪʘʨʳ ʪʫʨʘʣʳ; 

- ʵʣʝʢʪʨʦʥʜʳץ ʩʝʥʩʦʨʣʘʨʜʳ ʞʽʢʪʝʫ ʪʫʨʘʣʳ; 

- ʵʣʝʢʪʨʦʥʜʳ ʜʘʪʯʠʢʪʝʨ ʤʝʥ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʽש ᴅʨ ʪװʨʣʽ ʪװʨʣʝʨʽʥ 

 ;ʦʣʜʘʥʫ ʩʘʣʘʣʘʨʳ ʪʫʨʘʣʳץ

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʙᴇʣʫʜʽש ʩʘʧʘʩʳ ʤʝʥ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʞʦסʘʨʳʣʘʪʫ, 

ᴇʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ, ʧʘʡʜʘʣʘʥʫ ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʫ ʞᴅʥʝ ʵʣʝʢʪʨʤʝʥ 

ʞʘʙʜʳץʪʘʫʜʳװ שʟʜʽʢʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫʜʘסʳ ᴅʨʪװʨʣʽ ʵʣʝʢʪʨʦʥʜʳ ʜʘʪʯʠʢʪʝʨ ʤʝʥ 

ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʽש ʨᴇʣʽ; 



ʙʦʣʫʳ ʤװʤʢʽʥ:  

- ʵʣʝʢʪʨʦʥʜʳ ʩʝʥʩʦʨʣʘʨʜʘ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʝ ʢʝʟʜʝʩʝʪʽʥ 

ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʪʘʣʜʘʡʜʳ; - ᴅʨʪװʨʣʽ ʵʣʝʢʪʨʦʥʜʳ ʜʘʪʯʠʢʪʝʨ ʤʝʥ 

ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʽש ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥ ײץʨʘʩʪʳʨʫ, ʦʣʘʨʜʳש ᴅʨʝʢʝʪ ʝʪʫ 

ʧʨʠʥʮʠʧʽʥ ʙʽʣʫ; - ʵʣʝʢʪʨʦʥʜʳץ ʩʝʥʩʦʨʣʘʨ ʤʝʥ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʽש ʥʝʛʽʟʛʽ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʥʳץʪʘʫ; ʜʘסʜʳסʘ ʠʝ ʙʦʣʳשʳʟ: - ɻ ʣʝʢʪʨʦʥʜʳ 

ʜʘʪʯʠʢʪʝʨ ʤʝʥ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʝ ʢʝʟʜʝʩʝʪʽʥ ʬʠʟʠʢʘʣʳװ ץʜʝʨʽʩʪʝʨʜʽ ʪʘʣʜʘʫʜʳ 

ʩʠʧʘʪʪʘʫ; - ʪʠʽʤʜʽʣʽʢʪʽ ʙʘסʘʣʘʫ ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ʵʣʝʢʪʨʦʥʜʳ 

ʜʘʪʯʠʢʪʝʨ ʤʝʥ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨ ʪװʨʽʥ ʪʘשʜʘʫ; - ʵʣʝʢʪʨʦʥʜʳ ʜʘʪʯʠʢʪʝʨ ʤʝʥ 

ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʽץ שʘʨʘʧʘʡʳʤ ʩʳʥʘץʪʘʨʳʥ ʜʝʨʙʝʩ ʞװʨʛʽʟʝʜʽ; - ʵʣʝʢʪʨʦʥʜʳ 

ʜʘʪʯʠʢʪʝʨʜʽ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨʜʽ ʪʘשʜʘʫ ʤʝʥ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʣʜʳʥ ʘʣʘ 

ʝʩʝʧʪʝʫ. 

 

 

ʇʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ ʣʦʛʠʢʘʣʳץ ʠʥʪʝʛʨʘʣʜʳץ ʩʳʟʙʘʣʘʨ  

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (2/0/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞᴅʥʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʣʽʢ 

 ʡʝʣʝʨװʳʣʘʨ ʞᴅʥʝ ʞסʨʳʣײץ

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʕʣʝʢʪʨʦʥʜʳץ FPGA ʥʝʛʽʟʽʥʜʝ ײץʨʳʣסʳʣʘʨʜʳ ʞʦʙʘʣʘʫ װʰʽʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʽʥ ʙʽʣʫ. FPGA ʥʝʛʽʟʽʥʜʝ 

ʩʘʥʜʳץ ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳ (DEM) ʞʦʙʘʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʠʛʝʨʫ. 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʕʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳ ʞʦʙʘʣʘʫסʘ ʞװʡʝʣʽ ʪᴅʩʽʣ. ɾװʡʝʥʽש ʥʝʛʽʟʛʽ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ. ɼɽʄ ʞʦʙʘʣʘʫסʘ ץʘʪʳʩʪʳ ʞװʡʝʣʽ ʪᴅʩʽʣʜʽש ʥʝʛʽʟʛʽ ʝʨʝʞʝʣʝʨʽ. 

ɹʘסʜʘʨʣʘʤʘʣʘʥʘʪʳʥ ʣʦʛʠʢʘʣʳץ ʬʠʰʢʘʣʘʨʜʳש ʞʽʢʪʝʣʫʽ ʞᴅʥʝ ʥʝʛʽʟʛʽ ץʘʩʠʝʪʪʝʨʽ. 

ʆʪʙʘʩʳʥ ʪʘשʜʘʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʞᴅʥʝ FPGA ײץʨʳʣסʳʩʳ ᴅʟʽʨʣʝʥʝʪʽʥ 

 שʰʽʥ. WEBPACK ISE ʧʘʢʝʪʽʥ ʧʘʡʜʘʣʘʥʳʧ FPGA ʢʦʤʧʘʥʠʷʩʳʥʳװ ʳסʨʳʣײץ

Xilinx ʥʝʛʽʟʽʥʜʝʛʽ ʩʘʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳ ʞʦʙʘʣʘʫ. CAD WebPACK ISE-ʜʝ 

ʞʘשʘ ʞʦʙʘʥʳ ײץʨʫʜʳש ʞʦʙʘʣʳײץ ץʨʳʣʳʤʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ. ײפʨʘʩʪʳʨʳʣסʘʥ 

 ʳʪʳʥ ʞᴅʥʝץʫʘ שʩʠʧʘʪʪʘʤʘʩʳʥ ʞʘʩʘʫ. ɾʦʙʘʥʳ ץʣʙʘʣʳײʩ שʳʥʳסʨʳʣײץ

ʪʦʧʦʣʦʛʠʷʣʳץ ʰʝʢʪʝʫʣʝʨʽʥ ʝʥʛʽʟʽשʽʟ. WebPACK ISE ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ 

ʘʨץʳʣʳ ʜʠʟʘʡʥ ʩʠʥʪʝʟʽ. 

 .ʳʟשʰʽʥ VHDL ʪʽʣʽʥ ʧʘʡʜʘʣʘʥʳװ ʜʠʟʘʡʥʳʥ ʩʠʧʘʪʪʘʫ שʳʥʳסʨʳʣײפ

 שʨʳʣʳʤʳ. ʅʳʩʘʥ ʩᴅʫʣʝʪʽʥʽײץ שVHDL ʪʽʣʽʥʜʝʛʽ ʩʠʧʘʪʪʘʤʘʩʳʥʳ שʳʥʳסʨʳʣײפ

 שʪʘʫ. ʅʳʩʘʥʥʳץʦʣʜʘʥʳʣʘʪʳʥ ʬʫʥʢʮʠʷʣʘʨ ʤʝʥ ʨᴅʩʽʤʜʝʨʜʽ ʘʥʳץ ʨʘʤʳʥʜʘײץ

ʘʨʭʠʪʝʢʪʫʨʘʩʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʪװʨʣʽ ʩʪʠʣʴʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫ. VHDL ʪʽʣʽʥʽש 

ʧʘʨʘʣʣʝʣʴ ʞᴅʥʝ ʜᴅʡʝʢʪʽ ʦʨʳʥʜʘʣʘʪʳʥ ʦʧʝʨʘʪʦʨʣʘʨʳ. PLIS ʥʝʛʽʟʽʥʜʝ 

ʞʦʙʘʣʘʥסʘʥ ײץʨʳʣסʳʥʳש ʬʫʥʢʮʠʦʥʘʣʜʳ ʤʦʜʝʣʴʜʝʫʽ ɾʦʙʘʥʳש ʩʳʥʘץ ʤʦʜʫʣʽʥ 

ʜʘʡʳʥʜʘʫʜʳײץ שʨʳʣʳʤʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ. ɾʦʙʘʥʳש ʩʳʥʘץ ʤʦʜʫʣʽʥ ʤᴅʪʽʥʜʽʢ 

ʬʦʨʤʘʪʪʘ ʞᴅʥʝ ʫʘץʳʪ ʜʠʘʛʨʘʤʤʘʣʘʨʳ ʪװʨʽʥʜʝ ʞʘʩʘʫ. FPGA ʥʝʛʽʟʽʥʜʝ ʩʘʥʜʳץ 

 .ʜʝʨʽשʳʣʘʨʜʳ ʤʦʜʝʣʴʜʝʫ ʢʝʟʝסʨʳʣײץ

 



ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʜʽ ʤʝשʛʝʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ: 

ʙʽʣʫ ʢʝʨʝʢ: ʇʃʀʉ -ʥʳץ שʘʟʽʨʛʽ ʜʘʤʫ ʜʝשʛʝʡʽ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳסʳ; ʇʃʀʉ ʥʝʛʽʟʽʥʜʝ ʞʦʙʘʣʘʫ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʽʥʽש 

ʤװʤʢʽʥʜʽʢʪʝʨʽ; ʉʘʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳ ʩʠʧʘʪʪʘʡʪʳʥ ʪʽʣʜʝʨ; ʎʕʋ ʜʠʟʘʡʥ 

ʪʝʭʥʦʣʦʛʠʷʩʳ; ʎʕʋ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʦʙʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ 

 שʳʣʘʨʜʳ ᴅʟʽʨʣʝʫʜʝ ʇʃʀʉ -ʥʳסʨʳʣײץ ʘ ʵʣʝʢʪʨʦʥʜʳשʘʙʽʣʝʪʪʽ ʙʦʣʫʳ: ʞʘץ

ʘʨʭʠʪʝʢʪʫʨʘʩʳʥ ʪʘשʜʘʫ; ʇʃʀʉ ʥʝʛʽʟʽʥʜʝʛʽ ײץʨʳʣסʳʣʘʨʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʜʠʟʘʡʥʳʤʝʥ ʞײʤʳʩ ʞʘʩʘשʳʟ. ʕʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳ ʞʦʙʘʣʘʫ ʩʘʪʳʣʘʨʳʥ 

ʝʥʛʽʟʫ. 

ʇᴅʥʜʽ ʤʝשʛʝʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ: 

ʙʽʣʫ ʢʝʨʝʢ: FPGA-ʥʳץ שʘʟʽʨʛʽ ʜʘʤʫ ʜʝשʛʝʡʽ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳסʳ; FPGA ʥʝʛʽʟʽʥʜʝ ʞʦʙʘʣʘʫ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʽʥʽש 

ʤװʤʢʽʥʜʽʢʪʝʨʽ; ʉʘʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳ ʩʠʧʘʪʪʘʡʪʳʥ ʪʽʣʜʝʨ; ʎʕʋ ʜʠʟʘʡʥ 

ʪʝʭʥʦʣʦʛʠʷʩʳ; ESC ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʦʙʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ 

 שɸ-ʥʳפʳʣʘʨʜʳ ᴅʟʽʨʣʝʫʜʝ ʆʇסʨʳʣײץ ʘ ʵʣʝʢʪʨʦʥʜʳשʘʙʽʣʝʪʪʽ ʙʦʣʫʳ: ʞʘץ

ʘʨʭʠʪʝʢʪʫʨʘʩʳʥ ʪʘשʜʘʫ; FPGA ʥʝʛʽʟʽʥʜʝʛʽ ײץʨʳʣסʳʣʘʨʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʜʠʟʘʡʥʳʤʝʥ ʞײʤʳʩ ʞʘʩʘשʳʟ. ʕʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳ ʞʦʙʘʣʘʫ ʩʘʪʳʣʘʨʳʥ 

ʝʥʛʽʟʫ. 

ɾʘשʘ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש ʜʠʟʘʡʥʳʥ ʞװʡʝʣʽ ʪװʨʜʝ ץʦʣʜʘʥʳשʳʟ. 

ʆʩʳ ʩʘʣʘʜʘסʳ סʳʣʳʤʠ, ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʦץʫ ᴅʜʝʙʠʝʪʪʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ. 

 ʘʞʝʪʪʽʣʽʢʪʝʨʽ: ʊʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞᴇʥʜʝʫ ʞᴅʥʝ ʪʝʩʪʽʣʝʫ ʤʦʜʫʣʴʜʝʨʽʥפ

FPGA-ʛʝ ʞʘʟʫ װʰʽʥ ʪʝʩʪʽʣʝʫ; ʌʇɻɸ ʘʧʧʘʨʘʪʪʳץ ʤʦʜʫʣʴʜʝʨʽʥ ʪʝʩʪʽʣʝʫ ʞᴅʥʝ 

ʪʝʩʪʽʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ; ʈʘʜʠʦ ʞᴅʥʝ ʮʠʬʨʣʳץ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʤʝʥ 

ᴅʟʽʨʣʝʥʛʝʥ ʪʝʩʪʽʣʝʫ ᴅʜʽʩʪʝʨʽ 

 

ʉʳʤʩʳʟ ʙʘʡʣʘʥʳʩ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʳ  

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (2/0/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʉʠʛʥʘʣ ʪʘʨʘʪʫ ʪʝʦʨʠʷʩ,r ʕʣʝʢʪʨʦʥʜʳײץ ץʨʘʣʜʘʨ 

ʩʭʝʤʦʪʝʭʥʠʢʘʩ,r ɾʦסʘʨʳ ʞʠʽʣʽʢʪʽ ʵʣʝʢʪʨʦʥʠʢʘ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

çʕʣʝʢʪʨʦʥʜʳץ ʩʳʤʩʳʟ ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳè ʧᴅʥʽʥʽש ʤʘץʩʘʪʳ ץʘʟʽʨʛʽ 

ʟʘʤʘʥסʳ ʤʦʙʠʣʴʜʽ ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳ, ʦʣʘʨʜʳש ʞʝʢʝ ʵʣʝʤʝʥʪʪʝʨʽʥ, 

ʦʣʘʨʜʳש ᴇʥʜʽʨʽʩʽʥʜʝʛʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽײץ שʨʳʣʫ ʥʝʛʽʟʜʝʨʽʥ ᴅʟʽʨʣʝʫ 

ʤʝʥ ʞʦʙʘʣʘʫʜʘסʳ ʙʽʣʽʤ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʜʘסʜʳʣʘʨʜʳ ʠʝʣʝʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; 

ᴇʥʽʤʜʝʨʜʽ ʩʳʨʪץʳ ʪײʨʘץʩʳʟʜʘʥʜʳʨʘʪʳʥ ʬʘʢʪʦʨʣʘʨʜʘʥ ץʦʨסʘʫ. ʇᴅʥʥʽש 

ʤʘʟʤײʥʳ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʘʣʜʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ 

ʠʥʞʝʥʝʨʣʝʨʜʽ ʜʘʷʨʣʘʫסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ. 

ʇᴅʥʥʽש ʤʽʥʜʝʪʪʝʨʽ - ײʷʣʳ ʙʘʡʣʘʥʳʩ ʩʭʝʤʘʣʘʨʳʥ ײץʨʫʜʳש ʥʝʛʽʟʛʽ 

 שʳʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʩʪʘʥʜʘʨʪʪʘʨʳʥʳסʨʳʣײץ ʠʜʘʪʪʘʨʳʥ, ʤʦʙʠʣʴʜʽ ʵʣʝʢʪʨʦʥʜʳסʘץ

ʪʘʣʘʧʪʘʨʳʥ ʟʝʨʜʝʣʝʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 



 

IEEE 801.16 ʩʪʘʥʜʘʨʪʳʥʜʘסʳ ʞʝʣʽʣʽʢ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʥʝʛʽʟʛʽ 

ʝʨʝʞʝʣʝʨʽ ʤʝʥ ʧʨʠʥʮʠʧʪʝʨʽ. פʘʟʘץʩʪʘʥʜʘ WiMAX ʞװʡʝʩʽʥ ʜʘʤʳʪʫ. ʅʝʛʽʟʛʽ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʪʘʥʜʘʨʪ. WiMAX ʞʝʣʽʩʽʥ ײץʨʫ ʧʨʠʥʮʠʧʪʝʨʽ. ʉʳʤʩʳʟ 

ʞװʡʝʣʝʨʜʝ ʩʠʛʥʘʣ ʙʝʨʫʜʽש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ. ʉʳʤʩʳʟ ʙʘʡʣʘʥʳʩ 

ʞװʡʝʣʝʨʽʥʜʝ ʙʽʨʥʝʰʝ ʘʥʪʝʥʥʘ ʪʝʭʥʦʣʦʛʠʷʩʳ. ʉʳʤʩʳʟ ʞʝʣʽʣʝʨ ʤʝʥ 

 ʨʫײץ ʡʝʣʝʨʽʥװʞʦʙʘʣʘʫ ᴅʜʽʩʪʝʨʽ. MIMO - ʞ ץʢᴇʧ ʢʨʠʪʠʢʘʣʳ שʳʣʘʨʜʳסʨʳʣײץ

ʧʨʠʥʮʠʧʪʝʨʽ. BLAST ʘʣʛʦʨʠʪʤʽ - ʢʝשʽʩʪʽʢʪʽʢ ʜʝʢʦʜʪʘʫ. ʕʣʝʢʪʨʦʥʜʳץ ʤʦʙʠʣʴʜʽ 

ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳʥʳש ʞײʤʳʩʳʥ ʙʘסʘʣʘʫ ᴅʜʽʩʪʝʤʝʩʽ. 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʜʝʨʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʣʫʽ ʢʝʨʝʢ: 

 - ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʩʳʤʩʳʟ ʞʝʣʽʥʽ 

 שʳʣʘʨʜʳסʨʳʣײץ ʨʳʣʳʤʳ ʤʝʥ ʧʨʠʥʮʠʧʪʝʨʽ; - ʤʦʙʠʣʴʜʽײץ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ

ʥʝʛʽʟʛʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ; - ʵʣʝʢʪʨʦʥʜʳץ ʩʳʤʩʳʟ ʙʘʡʣʘʥʳʩ ײץʨʳʣסʳʣʘʨʳʥʳש 

ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ  ʇᴅʥʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪ: - ʩʳʤʩʳʟ ʵʣʝʢʪʨʦʥʜʳ 

ʤʦʙʠʣʴʜʽ ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʞʦʙʘʣʘʫ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʤʝʥ 

ʜʘסʜʳʣʘʨʜʳ ץʦʣʜʘʥʫ. 

 

ʕʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳ ʞʦʙʘʣʘʫ  

 

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (2/1/0) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨ ʩʭʝʤʘʦʪʝʭʥʠʢʘʩʳ, 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞᴅʥʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʣʽʢ ײץʨʳʣסʳʣʘʨ ʞᴅʥʝ ʞװʡʝʣʝʨ, 

ʕʣʝʢʪʨʦʥʜʳץ ʩʝʥʩʦʨ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨ, ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʞᴅʥʝ ʙʘʩץʘʨʫ 

  ʪʘʨʳץʨʘʣ-ʞʘʙʜʳײץ

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ʇᴅʥʥʽש ʤʘץʩʘʪʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʵʣʝʢʪʨʦʥʜʳ ʪʝʭʥʠʢʘʣʳץ ᴇʥʽʤʜʝʨʜʽ, 

ʦʣʘʨʜʳש ʞʝʢʝ ʵʣʝʤʝʥʪʪʝʨʽʥ, ʦʣʘʨʜʳש ᴇʥʜʽʨʽʩʽʥʜʝʛʽ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽײץ שʨʳʣʫ ʥʝʛʽʟʜʝʨʽʥ ᴅʟʽʨʣʝʫ ʤʝʥ ʞʦʙʘʣʘʫʜʘסʳ ʙʽʣʽʤ ʤʝʥ 

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ ʤʝשʛʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; ᴇʥʽʤʜʝʨʜʽ ʩʳʨʪץʳ 

ʪײʨʘץʩʳʟʜʘʥʜʳʨʘʪʳʥ ʬʘʢʪʦʨʣʘʨʜʘʥ ץʦʨסʘʫ. ʇᴅʥʥʽש ʤʘʟʤײʥʳ ʤʝʪʨʦʣʦʛʠʷʣʳץ 

 ʨʘʣʜʘʨʳʥײץ ᴇʣʰʝʫ-ץʧʘʨʘʪʪʳץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʩʪʘʥʜʘʨʪʪʘʫ, ʩʝʨʪʠʬʠʢʘʪʪʘʫ, ʘץ

ᴅʟʽʨʣʝʫʛʝ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʠʥʞʝʥʝʨʣʝʨʜʽ ʜʘʷʨʣʘʫסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨסʘ 

ʩᴅʡʢʝʩ. 

ʇᴅʥʥʽש ʤʘץʩʘʪʳ - ʩʪʫʜʝʥʪʪʝʨʛʝ ʵʣʝʢʪʨʦʥʜʳץ ᴇʥʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫ ʞᴅʥʝ 

ʞʦʙʘʣʘʫ ʙʦʡʳʥʰʘ ץʘʞʝʪʪʽ ʜʘסʜʳʣʘʨʜʳ ʠʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ, ײץʨʳʣʳʩ 

ᴇʥʽʤʜʝʨʽʥʽש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ, ʩʪʘʥʜʘʨʪʪʳ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʵʣʝʤʝʥʪʪʝʨʽʥ, ʞʦʙʘʣʘʫʜʳש ʟʘʤʘʥʘʫʠ ʧʨʠʥʮʠʧʪʝʨʽʥ, ʪʝʭʥʦʣʦʛʠʷʥʳ, 

 .ʞʘʪʪʘʤʘײץ ץʳʣʘʫʜʳ, ʪʝʭʥʠʢʘʣʳץʨʘʩʪʳʨʫ ʤʝʥ ʙʘײץ

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ɹײʣ ʧᴅʥʜʽ ʦץʳʪʫ ʵʣʝʢʪʨʦʥʠʢʘʥʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʵʣʝʤʝʥʪʪʽʢ ʙʘʟʘʩʳʥ 

ʰʝʙʝʨ ʧʘʡʜʘʣʘʥʫסʘ, ʜʘʤʫ װʨʜʽʩʪʝʨʽ ʤʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʪװʩʽʥʫʛʝ, 



ʵʣʝʢʪʨʦʥʜʳ ʪʽʟʙʝʢʪʝʨʜʝʛʽ ʙʝʣʩʝʥʜʽ ײץʨʳʣסʳʣʘʨʜʳש ʨʝʞʠʤʜʝʨʽʥ ʝʩʝʧʪʝʫ 

ʜʘסʜʳʣʘʨʳʥ ʤʝשʛʝʨʫʛʝ, ʦʣʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ʧʘʨʘʤʝʪʨʣʝʨʽʥ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʪװʨʜʝ ʟʝʨʪʪʝʫʛʝ, ʵʣʝʢʪʨʦʥʜʳ ʪʽʟʙʝʢʪʝʨʜʽש ʙʘʟʘʣʳץ 

ʞʘʩʫʰʘʣʘʨʳʥ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʣʽʤ ʥʝʛʽʟʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ ʤײʥʜʘʡ 

 .ʳʣʘʨסʨʳʣײץ

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ʇᴅʥʜʝʨʜʽ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨ: 

- ʢʦʥʩʪʨʫʢʮʠʷʥʳש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ, ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥ ʞᴅʥʝ 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʵʣʝʢʪʨʦʥʠʢʘʥʳ ʞʦʙʘʣʘʫ ʤʝʥ ץʧʘʨʘʪʪʳץʳ ʘסʘʟʽʨʛʽ ʟʘʤʘʥץ

ʜʘʤʳʪʫʜʳ ʙʽʣʫ; ʵʣʝʢʪʨʦʥʜʳץ ʪʝʭʥʠʢʘʥʳ ᴇʥʜiʨʫʜi ʞᴅʥʝ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ, 

ʩʪʘʥʜʘʨʪʪʘʨ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳײץ ץʞʘʪʪʘʤʘʥʳ 

ʨʝʩiʤʜʝʫʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ (ʕʉʂɼ ʞᴅʥʝ ʪ.ʙ.), ʞʘשʘʜʘʥ ᴇʥʜiʨiʣʛʝʥ 

ᴇʥiʤʥiש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨiʥ; 

- ʦʙʲʝʢʪʽʣʽ-ʙʘסʜʘʨʣʳ ʪᴅʩʽʣ ʥʝʛʽʟʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳש 

ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʥ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʜʘʤʳʪʫ; ʜʠʟʘʡʥʳ װʰʽʥ ʘʣʳʥסʘʥ ʙʽʣʽʤʜʝʨʜʽ ʦʩʳ 

ʜʠʟʘʡʥʤʝʥ ץʦʣʜʘʥʫסʘ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽץ שʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

 ʞʘʪʪʘʨʜʳײץ ץʪʝʭʥʦʣʦʛʠʷʣʳ-ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʞʦʙʘʣʳץ

ᴅʟʽʨʣʝʫʛʝ ʞᴅʥʝ ʦʨʳʥʜʘʫסʘ; ᴇʥʜiʨiʣʝʪiʥ ᴇʥiʤʥiש ʩʘʧʘʩʳʥ, ᴇʥʜiʨiʩʪiʢ ʞᴅʥʝ 

ʧʘʡʜʘʣʘʥʫ ʧʨʦʮʝʩiʥʜʝ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ᴇʥʜiʨʝʪiʥʜiʛi ʤʝʥ ץʘʫiʧʩiʟʜiʛiʥ 

ʙʘסʘʣʘʫ; ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳש ʩʳʟʙʘʣʘʨʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽש ʩʭʝʤʘʣʘʨʳʥ ʦץʳʧ, ᴅʟʽʨʣʝʫ, ʩʦʥʜʘʡ-ʘץ ʢᴇʨʩʝʪʽʣʛʝʥ ײץʨʳʣʳʤʜʳץ 

ʞᴅʥʝ ʦʧʝʨʘʮʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʵʣʝʢʪʨʦʥʜʳץ ᴇʥʽʤʜʝʨʜʽ ʞʦʙʘʣʘʫ; 

- ʵʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʜʘʤʳʪʫ, ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʜʽ ʞʘʩʘʫ, ʪʝʭʥʠʢʘʣʳײץ ץʞʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫ, ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ 

ʘʥʳץʪʘʤʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ, ʩʦʥʜʘʡ-ʘץ ʵʣʝʢʪʨʦʥʜʳץ ʞװʡʝʣʝʨʜʽש 

ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʤʝשʛʝʨʫ. - ɼʠʟʘʡʥ ʧʨʦʙʣʝʤʘʣʘʨʳʥ ʰʝʰʫʛʝ 

ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʨʽʥ ʤʝשʛʝʨʫ - 

 ʳʥ ʞᴅʥʝסʨʳʩʪʳײʜ שʰʝʰʽʤʜʝʨʜʽ ʥʝʛʽʟʜʝʫ, ʦʣʘʨʜʳ ץʘʥ ʞʦʙʘʣʳסʘʙʳʣʜʘʥץ

ʪʠʽʤʜʽʣʽʛʽʥ ʪʝʢʩʝʨʫ װʰʽʥ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ʞʘʩʘʫʜʳ ʞᴅʥʝ ʦʨʳʥʜʘʫʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʘʜʳ. 

 

 

 

ʄʝʭʘʥʦʪʨʦʥʠʢʘ     

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (2/0/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨ ʩʭʝʤʘʦʪʝʭʥʠʢʘʩʳ, 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞᴅʥʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʣʽʢ ײץʨʳʣסʳʣʘʨ ʞᴅʥʝ ʞװʡʝʣʝʨ, 

ʕʣʝʢʪʨʦʥʜʳץ ʩʝʥʩʦʨ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨ, ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʞᴅʥʝ ʙʘʩץʘʨʫ 

  ʪʘʨʳץʨʘʣ-ʞʘʙʜʳײץ

 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 



ʇᴅʥʥʽש ʤʘץʩʘʪʳ - ʙʘץʳʣʘʫ ʙᴇʣʽʤʜʝʨʽʥ ʤʝʭʘʥʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש 

ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʳʤʝʥ ʞʘʙʜʳץʪʘʫʜʘ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ 

ʤʝשʛʝʨʫ. 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ʕʣʝʢʪʨʦʥʜʳ ײץʨʳʣסʳʣʘʨʜʳש ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʘʟʘʩʳ, ʤʘʥʠʧʫʣʷʪʦʨʣʘʨʜʳ 

ʞʦʙʘʣʘʫ, ʤʘʥʠʧʫʣʷʪʦʨʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʬʠʟʠʢʘʣʳץ ʧʨʠʥʮʠʧʪʝʨʽ, 

ʤʘʥʠʧʫʣʷʪʦʨʜʳש ʵʣʝʢʪʨʦʥʜʳץ ʩʭʝʤʘʣʘʨʳʥ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʝʩʝʧʪʝʫ ᴅʜʽʩʽ, 

ʵʣʝʢʪʨʣʽʢ ʙʘʩץʘʨʫʳʤʝʥ ʧʥʝʚʤʘʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʜʘʤʳʪʫ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

 

ʂʫʨʩ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ,    - ʙʽʣʫ: ʟʘʤʘʥʘʫʠ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʢʘʥʳש ʞײʤʳʩ 

ʽʩʪʝʫ ʧʨʠʥʮʠʧʽ, ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʞʦʙʘʣʘʫ     - 

ʄʝʭʘʥʠʢʘʣʘʥʜʳʨʫ ʞװʡʝʣʝʨʽʥ ʞʦʙʘʣʘʫ, ʪʝʩʪʽʣʝʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ 

ʧʨʘʢʪʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ʘʣʳʥסʘʥ ʙʽʣʽʤʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫ; סʳʣʳʤʠ-

ʪʝʭʥʠʢʘʣʳץ ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʫ, ʤʝʭʘʪʨʦʥʜʳץ ʞװʡʝʣʝʨʜʽ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥ 

ʜʘʤʳʪʫʜʘסʳ ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʟʝʨʜʝʣʝʫ. 

 

 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʂʆɼ ï ELC 

ʂʈɽɼʀʊ ï 3 (2/0/1) 

ʇʈɽʈɽʂɺʀɿʀʊ ï ʕʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨ ʩʭʝʤʘʦʪʝʭʥʠʢʘʩʳ, 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʣʳץ ʞᴅʥʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʣʽʢ ײץʨʳʣסʳʣʘʨ ʞᴅʥʝ ʞװʡʝʣʝʨ, 

ʕʣʝʢʪʨʦʥʜʳץ ʩʝʥʩʦʨ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʛʽʰʪʝʨ, ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʞᴅʥʝ ʙʘʩץʘʨʫ 

  ʪʘʨʳץʨʘʣ-ʞʘʙʜʳײץ

  

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 çɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪè ʧᴅʥʽʥ ʤʝשʛʝʨʫ ʤʘץʩʘʪʳ - ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ 

ʞװʡʝʣʝʨ ʪʝʦʨʠʷʩʳ ʙʘʟʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʽʥ ʤʝשʛʝʨʫ. ʕʣʝʢʪʨʦʥʠʢʘ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ 

ʟʠʷʪʢʝʨʣʽʢ ʞװʡʝʣʝʨʜʽ ץʦʣʜʘʥʫʜʳש ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʙʘסʳʪʳʥʜʘ ʜʘסʜʳʣʘʨʜʳ 

ʠʛʝʨʫ. 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ɾʀ ʜʘʤʫ ʩʘʪʳʣʘʨʳ. ɿʠʷʪʢʝʨʣʽʢ ʞװʡʝʣʝʨʜʽש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ. ɹʽʣʽʤʜʽ 

 .ʡʝʣʝʨ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʘʣʫ ʞᴅʥʝ ʙʽʣʽʤ ʘʣʫ ᴅʜʽʩʽװʩʳʥʫ ᴅʜʽʩʪʝʨʽ. ɿʠʷʪʢʝʨʣʽʢ ʞײ

ɿʠʷʪʢʝʨʣʽʢ ʞװʡʝʣʝʨʜʽש ʘʨʭʠʪʝʢʪʫʨʘʩʳ. ɿʠʷʪʢʝʨʣʽʢ ʞװʡʝʣʝʨʜʽ ײץʨʫʜʳש 

 ʧʨʦʮʝʩʪʝʨʽ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ᴅʜʽʩʪʝʨʽʥ ץʨʘʣʜʘʨʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳײץ

ʤʘץʩʘʪʪʳ ʤʽʥʝʟ-ײץʣʳץʪʳ ʙʘץʳʣʘʫ ʤʽʥʜʝʪʪʝʨʽʥʝ ץʦʣʜʘʥʫ. ɯʟʜʝʫ ʘʨץʳʣʳ 

ʧʨʦʙʣʝʤʘʥʳ ʰʝʰʫ. ʉʘʨʘʧʰʳ ʞװʡʝʣʝʨ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʜʠʟʘʡʥ. 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 



 

ʂʫʨʩ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʩʪʫʜʝʥʪ ʤʽʥʜʝʪʪʽ    - ʙʽʣʫ ʢʝʨʝʢ: ɸʀ ʜʘʤʫ ʩʘʪʳʣʘʨʳ; 

ɸʀ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʟʘשʜʘʨʳ; ɿʠʷʪʢʝʨʣʽʢ ʞװʡʝʣʝʨʜʽש ʘʨʭʠʪʝʢʪʫʨʘʩʳ.     - 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞװʡʝʣʝʨʜʽ ץʦʣʜʘʥʫʜʳש ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫʜʝ 

ʘʣʳʥסʘʥ ʙʽʣʽʤʜʽ ʧʘʡʜʘʣʘʥʫ; סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʘץʧʘʨʘʪʪʘʨʜʳ ʪʘʣʜʘʫ, 

ʟʠʷʪʢʝʨʣʽʢ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥ ʜʘʤʳʪʫʜʘסʳ ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʟʝʨʜʝʣʝʫ. 

 

 

ʕʣʝʢʪʨʦʪʝʭʥʠʢʘʣʳץ ᴇʥʝʨʢᴅʩʽʧʪʝ ʞʦʙʘʣʘʨʜʳ ʙʘʩץʘʨʫ  
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ʇʈɽʈɽʂɺʀɿʀʊ ïʥʝʪ 

 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

 çʕʣʝʢʪʨʣʽʢ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳ ᴇʥʝʨʢᴅʩʽʧʪʝ ʞʦʙʘʣʘʨʜʳ ʙʘʩץʘʨʫè ʧᴅʥʽʥ 

ʤʝשʛʝʨʫ ʤʘץʩʘʪʳ - ʵʣʝʢʪʨʦʥʜʳ ᴇʥʝʨʢᴅʩʽʧ ʞʦʙʘʣʘʨʳʥ ʙʘʩץʘʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʤʝʥ ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʪʝʨʽ ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʤʝשʛʝʨʫʽ. ʇᴅʥʥʽש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʽ: 

ɾʦʙʘʣʘʨʜʳ ʙʘʩץʘʨʫʜʳש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ ʟʝʨʪʪʝʫ; ʞʦʙʘʣʘʨʜʳ ʙʘʩץʘʨʫʜʳש 

ʥʝʛʽʟʛʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʤʝʥ ʦʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʤʝʥ ʪʘʥʳʩʫ; ʞʦʙʘʣʘʨʜʳ 

ʙʘʩץʘʨʫʜʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘʤʝʥ ʪʘʥʳʩʪʳʨʫ. 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ɾʦʙʘʣʘʨʜʳ ʙʘʩץʘʨʫʜʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʢʦʥʮʝʧʮʠʷʣʘʨʳ. ʅʝʛʽʟʛʽ 

 ץʘʨʘʣʳץʭʘʣʳ שʘʨʫʜʳץʪʘʤʘʣʘʨ. ɾʦʙʘʣʘʨʜʳ ʙʘʩץʳʤʜʘʨ ʤʝʥ ʘʥʳסײ

ʩʪʘʥʜʘʨʪʪʘʨʳ. ʀʥʠʮʠʘʣʠʟʘʮʠʷʣʘʫ ʧʨʦʮʝʩʪʝʨʽ. ɾʦʩʧʘʨʣʘʫ ʧʨʦʮʝʩʪʝʨʽ. ɯʩʢʝ 

ʘʩʳʨʫ ʧʨʦʮʝʩʪʝʨʽ ʄʦʥʠʪʦʨʠʥʛ ʞᴅʥʝ ʙʘץʳʣʘʫ ʧʨʦʮʝʩʪʝʨʽ. ɸʷץʪʘʫ ʧʨʦʮʝʩʪʝʨʽ. 

ʄʘʟʤײʥʜʳ ʙʘʩץʘʨʫ ʞᴅʥʝ ʞʦʙʘʥʳ ײʡʳʤʜʘʩʪʳʨʫ. ɾʦʙʘ ײʟʘץʪʳסʳʥ ʙʘʩץʘʨʫ. 

ɹʘʩץʘʨʫʜʳ ᴇʟʛʝʨʪʫ. ɾʦʙʘʥʳש ʨʝʩʫʨʩʳʥ ʙʘʩץʘʨʫ. ɾʦʙʘʥʳש ʰʳסʳʥʜʘʨʳʥ 

ʙʘʩץʘʨʫ. ɾʦʙʘʥʳש ʩʘʧʘʩʳʥ ʙʘʩץʘʨʫ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞʦʙʘʣʘʫ. 

SimulTrain Business Simulator ʞʦʙʘʩʳʥʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫ. 

  

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

 

ʂʫʨʩ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʩʪʫʜʝʥʪ ʤʽʥʜʝʪʪʽ    - ʙʽʣʫ ʢʝʨʝʢ: ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨ 

ʤʝʥ ʢʦʥʮʝʧʪʫʘʣʜʳ ʞʦʙʘʣʘʨʜʳ ʙʘʩץʘʨʫ ʘʧʧʘʨʘʪʳ; ʞʦʙʘʣʘʨʜʳש ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽ 

ʤʝʥ ʵʣʝʤʝʥʪʪʝʨʽ; ʞʦʙʘʣʘʨʜʳ ʙʘʩץʘʨʫʜʳש ʝש ʤʘשʳʟʜʳ ʧʨʠʥʮʠʧʪʝʨʽ, 

ʬʫʥʢʮʠʷʣʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ; ʞʦʙʘʥʳ ʽʩʢʝ ʘʩʳʨʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ.     - ɾʦʙʘʣʘʨʜʳ 

ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʙʘʩץʘʨʫ װʰʽʥ ʘʣʳʥסʘʥ ʙʽʣʽʤʜʝʨʜʽ ʧʘʡʜʘʣʘʥʫ; ʥʝʛʽʟʛʽ ʞʦʙʘʣʳץ 

 ʘ ʞᴅʥʝסʪᴅʫʝʢʝʣʜʝʨ ʤʝʥ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʪʘʣʜʘʫ ץʞʘʪʪʘʨʜʳ ᴅʟʽʨʣʝʫ; ʞʦʙʘʣʳײץ

ʙʘʩץʘʨʫסʘ; ʞʦʙʘʥʳ ʽʩʢʝ ʘʩʳʨʫʜʳ ײʡʳʤʜʘʩʪʳʨʘʜʳ ʞᴅʥʝ ʙʘץʳʣʘʡʜʳ. 

 

ɼʠʧʣʦʤʜʳץ ʞײʤʳʩʪʳ/ ʜʠʧʣʦʤʜʳץ ʞʦʙʘʥʳ ץʦʨסʘʫ 
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ʇʈɽʈɽʂɺʀɿʀʊ  



 

ʂʋʈʉʊʓר ʄɸפʉɸʊʓ ʄɽʅ ʄɯʅɼɽʊʊɽʈɯ 

ɼʠʧʣʦʤʜʳץ ʞײʤʳʩʪʳש/ ʜʠʧʣʦʤʜʳץ ʞʦʙʘʥʳץ שʦʨסʘʫ ʤʘץʩʘʪʳ: ʦץʳʪʫ 

ʙʘʨʳʩʳʥʜʘ ʞʠʥʘץʪʘʣסʘʥ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʞװʡʝʣʝʥʜʽʨʫ, ʙʝʢʽʪʫ ʞᴅʥʝ ʢʝשʝʡʪʫ; 

ɼɾ ʪʘץʳʨʳʙʳʥʘ ʩᴅʡʢʝʩ ʥʘץʪʳ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʙʘʢʘʣʘʚʨʜʳש 

ʪʝʨʝשʜʝʪʽʧ ʟʝʨʪʪʝʫʽ; ɼɾ ᴅʟʽʨʣʝʛʝʥ ʪʘץʳʨʳʧʪʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ 

ʙʘʢʘʣʘʚʨʣʘʨʜʳש ᴇʟʽʥʜʽʢ ʞײʤʳʩ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ; ɼɾ ʦʨʳʥʜʘʣʘʪʳʥ 

ʙᴇʣʽʤʰʝʥʽש ᴇʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʽʥʝ ץʘʪʳʩʫ; ʪײʩʘʫʢʝʩʝʨʜʝ ʞᴅʥʝ ʦʥʳץ שʳʟʤʝʪʽʥʽש 

ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʨʠʷ ץʦʨסʘʫʜʘ ʪᴅʞʽʨʠʙʝ ʞʠʥʘץʪʘסʘʥ. 

ʄʘץʩʘʪץʘ ʞʝʪʫ: 

 ʛʝʡʽʤʝʥ ɼɾשʟʘʤʘʥʘʫʠ ʜʝ שʜʘʤʫʳʥʳ שʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳס -

ʪʘץʳʨʳʙʳʥʘ ʩᴅʡʢʝʩʪʽʛʽ; 

- ʪʘץʳʨʳʧʪʳש ʰʳʥʘʡʳʣʳסʳ ʞᴅʥʝ ʜʘʤʳʧ ʞʘʪץʘʥ ʤᴅʩʝʣʝʣʝʨʜʽש ᴇʟʝʢʪʽʣʽʛʽ; 

- ʪʘשʜʘʫʣʳ ʪʘץʳʨʳʧʪʘʨ ʙʦʡʳʥʰʘ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ᴇʥʽʤʜʝʨʜʽש ʙʘʢʘʣʘʚʨʣʘʨʳʥ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʫ; 

- ɼɾ ʞʦסʘʨʳ סʳʣʳʤʠ-ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ; 

 

ʂʋʈʉʊʓפ רʓʉפɸʐɸ ʉʀʇɸʊʊɸʄɸʉʓ 

ɼʠʧʣʦʤʥʳש ʜʘʡʳʥʜʳץ ʩʘʪʳʩʳ: ɼɾ ʪʘץʳʨʳʙʳʥ ʪʘשʜʘʫ. ɼʠʧʣʦʤʜʳץ 

ʞʦʙʘʥʳ ʘʷץʪʘʫ װʰʽʥ ʪʘʧʩʳʨʤʘʥʳ ʞʘʩʘʫ. ɾײʤʳʩʪʳ ʪʘʧʩʳʨʫ ʙᴇʣʽʤʽʤʝʥ 

 ʦʨʳʥʜʘʣʫ ʪᴅʨʪʽʙʽ: ɼɾ שʳʨʳʧʪʳ ʙʝʢʽʪʫ. ɼʠʩʩʝʨʪʘʮʠʷʥʳץʡʣʝʩʪʽʨʫ ʞᴅʥʝ ʪʘװ

 ʙʘʢʘʣʘʚʨʳ שʡʣʝʩʪʽʨʫʜʝʥ ʢʝʡʽʥ ʞʝʪʝʢʰʽ ʞᴅʥʝ ʩʪʫʜʝʥʪʪʽװ ʰʽʥ ʪʘʧʩʳʨʤʘʥʳװ

ʪʘʧʩʳʨʤʘ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʢʝʩʪʝʩʽʥ ײץʨʘʡʜʳ. ʂװʥʪʽʟʙʝʣʽʢ ʞʦʩʧʘʨʜʳ ʞʘʩʘʫ 

ʢʝʟʽʥʜʝ ʩʪʫʜʝʥʪ ɼɾ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʝʥʛʽʟʫ ʘʣʜʳʥ-ʘʣʘ ʜʠʧʣʦʤʜʳץ ץʦʨסʘʫʜʳש 

ʙʘʩʪʘʣʫʳʤʝʥ ʘʷץʪʘʣʫʳ ʢʝʨʝʢ. 

ʊʝʟʠʩʪʝʨʜʝ װʰ ʪʽʣʜʝ ʘʥʥʦʪʘʮʠʷ ʙʦʣʫʳ ʢʝʨʝʢ: ʪװʩʽʥʜʽʨʤʝ ʞʘʟʙʘʥʳש 

ʤʘʟʤײʥʳ; ʢʽʨʽʩʧʝ; ʞʦʙʘ ʘʣʜʳʥʜʘסʳ ʞײʤʳʩ - ɼɾ ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʪʘʣʜʘʤʘʣʳץ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʝʭʥʠʢʘʣʳץ ʞװʟʝʛʝ ʘʩʳʨʫ 

 ;ʦʨʳʪʳʥʜʳץ ;ʙᴇʣʽʤ ץʰʽʥ ʥʝʛʽʟʛʽ ʰʝʰʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫ ʧʨʘʢʪʠʢʘʣʳװ

ʘʥʳץʪʘʤʘʣʳץʪʘʨʜʳש ʪʽʟʽʤʽ; ץʦʩʳʤʰʘʣʘʨ (ʝʛʝʨ ץʘʞʝʪ ʙʦʣʩʘ). 

 

ʂʋʈʉ ɸʗפʊɸʃנɸʅʅɸʅ  ʂɽʁɯʅɻɯ  ɹɯʃɯʄ ɸʃʋ, תʁʈɽʅʋ, ʄɽרɻɽʈʋ 

ɼʠʧʣʦʤʜʳץ ʞײʤʳʩ/ ʜʠʧʣʦʤʜʳץ ʞʦʙʘ - ʨʘʜʠʦʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʣʘʨʳʥʜʘ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʜᴅʨʝʞʝʩʽʥ ʦʙʲʝʢʪʠʚʪʽ ʙʘץʳʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʩʪʫʜʝʥʪʪʽש ʙʽʣʽʢʪʽʣʽʢ 

ʞײʤʳʩʪʘʨʳ. 

ɼɾ ʩʪʫʜʝʥʪʽ ʢʝʣʝʩʽ ʜʘסʜʳʣʘʨ ʤʝʥ ʙʽʣʽʤʜʝʨʜʽ ʢᴇʨʩʝʪʫʽ ʢʝʨʝʢ: 

- ᴇʟ ʤʽʥʜʝʪʪʝʨʽʥ ᴇʟ ʘʣʜʳʥʘ ץʦʡʳʧ, ʦʥʳש ʤʘשʳʟʜʳʣʳסʳ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ 

ʤʘשʳʟʜʳʣʳסʳʥ ʙʘסʘʣʘʫ; 

ɼɾ ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʘץʧʘʨʘʪʪʳ ʞʠʥʘʫ ʞᴅʥʝ ᴇשʜʝʫ; 

- ʞײʤʳʩ ʤᴅʩʝʣʝʩʽ ʙʦʡʳʥʰʘ ץʦʣʜʘʥʳʩʪʘסʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʟʝʨʜʝʣʝʫ ʞᴅʥʝ 

ʩʳʥʠ ʪʘʣʜʘʫ; 

- ʘʥʳץʪʘʣסʘʥ ʧʨʦʙʣʝʤʘʥʳ ʪʝʨʝש ʞᴅʥʝ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫ; 

 ʘʪʳʩʪʳ ᴇʟ ʰʝʰʽʤʜʝʨʽʥ ᴅʟʽʨʣʝʫ, ʩʠʧʘʪʪʘʫץ ʘʥ ʤᴅʩʝʣʝʛʝסʘʨʘʣʳʧ ʦʪʳʨץ -

ʞᴅʥʝ ʢᴅʩʽʙʠ ʪװʨʜʝ ʜᴅʣʝʣʜʝʫ; 



 - ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʜʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʽʩʢʝ ʘʩʳʨʫ ʙʦʡʳʥʰʘ 

 .ʞʳʨʳʤʜʘʫײʩʳʥʳʩʪʘʨʜʳ ʪײ ʩʳʥʳʩʪʘʨ ʤʝʥײ ,ʞʳʨʳʤʜʘʨײʳ ʪסʦʣʜʘʥʳʩʪʘץ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄɸɿʄױʅʓ 

 

 ʩʠʧʘʪʪʘʤʘʩʳ 2 שʜʘʨʣʘʤʘʥʳסʘʰʘ ʙʘץʳʩפ 1

2 ʆץʫסʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ 3 

3 ʂʫʨʩʪʳ ʘʷץʪʘʫ ʞᴅʥʝ ʜʠʧʣʦʤ ʘʣʫ װʰʽʥ ʪʘʣʘʧʪʘʨ 7 

4 ʆץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʞײʤʳʩ ʞʦʩʧʘʨʳ 9 

5 ɹʽʣʽʤʜʽ, ʜʘסʜʳʣʘʨʜʳ, ץʘʙʽʣʝʪʪʝʨʜʽ ʞᴅʥʝ ײץʟʳʨʝʪʪʽʣʽʢ ʜʝשʛʝʡʽ ʤʝʥ 

ʢᴇʣʝʤʽ ʪʫʨʘʣʳ ʜʝʩʢʨʠʧʪʦʨʣʘʨ 

11 

6 ʆץʫʜʳ ʘʷץʪʘʫ װʰʽʥ ײץʟʳʨʝʪʪʽʣʽʢ 12 

 ʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʷʩʘʪʳ ʂʽʰʽ 13פ 7

8 ECTS 13 

ʇᴅʥʜʝʨʜʽש ʩʠʧʘʪʪʘʤʘʩʳ 15 

ɸ ץʦʩʳʤʰʘʩʳ - ɹʘʣʣʜʘʨʜʳ ʘʫʜʘʨʫ ʞᴅʥʝ ʞʠʥʘץʪʘʫʜʳש ʝʫʨʦʧʘʣʳץ 

ʞװʡʝʩʽʥ ʜʠʧʣʦʤʜʳץ ץʦʩʳʤʰʘʥʳש ʩʪʘʥʜʘʨʪʪʳ ʬʦʨʤʘʩʳ (ECTS) 

ɹ ץʦʩʳʤʰʘʩʳ - ʈʝʮʝʥʟʠʷʣʘʨ. 
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ɸ ץʦʩʳʤʰʘʩʳ 

ɼʀʇʃʆʄɸנɸ פʆʉʓʄʐɸ ʊʀʇʊɯʂ ʌʆʈʄɸ 

ɹʘʣʣʜʘʨʜʳ ʞʠʥʘץʪʘʫ ʞᴅʥʝ ʞʠʥʘץʪʘʫʜʳש ʝʫʨʦʧʘʣʳץ ʞװʡʝʩʽ (ECTS) 

 

 
 

 



 
 

 

 

 



 
 

 



 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



       ɹ. פʦʩʳʤʰʘʩʳ  

                ʈʝʮʝʥʟʠʷʣʘʨ.  

 
 

 

 

 

 


