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ʉʪʘʥʜʘʨʜ 1. ʉʪʨʫʢʪʫʨʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

 

ʅʘʟʠʚ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʦʩʥʦʚʥʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʿʝ: ʍʆʈʊʀʂʋʃʊʋʈɸ 
 

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ ʦʩʥʦʚʥʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʍʦʨʪʠʢʫʣʪʫʨʝ ʿʝ ʩʪʨʫʢʪʫʠʨʘʥ 

ʢʘʦ ʚʠʩʦʢʦ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ ʠ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠ ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ. 

ʇʨʦʛʨʘʤ ʦʩʥʦʚʥʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʍʦʨʪʠʢʫʣʪʫʨʝ ʯʠʥʝ ʦʧʰʪʝ ʦʙʨʘʟʦʚʥʠ ʠ 

ʩʪʨʫʯʥʠ ʧʨʝʜʤʝʪʠ, ʠ ʫʞʝ ʦʙʣʘʩʪʠ ʧʦ ʠʟʙʦʨʫ, ʢʦʿʝ ʬʦʨʤʠʨʘʿʫ ʥʘʩʪʘʚʥʫ ʮʝʣʠʥʫ ʛʜʝ ʩʫ 

ʥʘʫʯʥʝ ʠ ʩʪʨʫʯʥʝ ʦʙʣʘʩʪʠ ʧʦ ʭʨʦʥʦʣʦʛʠʿʠ ʧʦʚʝʟʘʥʝ ʫ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠ ʠ 

ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ. ʈʝʘʣʠʟʘʮʠʿʘ ʧʨʦʛʨʘʤʘ ʧʦʣʘʟʠ ʦʜ 

ʬʫʥʜʘʤʝʥʪʘʣʥʠʭ ʜʠʩʮʠʧʣʠʥʘ ʤʘʪʝʤʘʪʠʢʝ, ʭʝʤʠʿʝ, ʤʝʪʝʦʨʦʣʦʛʠʿʝ, ʙʦʪʘʥʠʢʝ, 

ʬʠʟʠʦʣʦʛʠʿʝ ʙʠˀʘʢʘ ʠ ʜʨʫʛʠʭ,  ʘ ʥʘʩʪʘʚˀʘ ʩʝ ʢʨʦʟ ʚʝʣʠʢʠ ʙʨʦʿ ʩʪʨʫʯʥʠʭ  ʧʨʝʜʤʝʪʘ 

ʢʦʿʠ ʧʦʢʨʠʚʘʿʫ ʿʝʜʥʫ ʠʣʠ ʥʝʢʦʣʠʢʦ ʥʘʫʯʥʠʭ ʦʙʣʘʩʪʠ ʦʜ ʟʥʘʯʘʿʘ ʟʘ ʦʯʫʚʘˁʝ 

ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ ʫʨʙʘʥʠʭ ʮʝʥʦʟʘ,  ʨʘʟʚʠʿʘˁʝ ʭʦʨʪʠʢʫʣʪʫʨʝ ʢʨʦʟ  ʧʨʦʠʟʚʦʜˁʫ 

ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ,  ʧʦʜʠʟʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ, ʤʘʨʢʝʪʠʥʛ ʠ 

ʤʝʥʘ˅ʤʝʥʪ. ʆʚʘʿ ʧʨʦʛʨʘʤ ʿʝ ʥʘʩʪʘʦ ʢʘʦ ʦʜʛʦʚʦʨ ʥʘ ʧʦʪʨʝʙʝ ʨʘʟʚʠʿʘˁʘ ʧʨʦʠʟʚʦʜˁʝ ʠ 

ʧʨʠʤʝʥʝ ʭʦʨʪʠʢʫʣʪʫʨʥʠʭ ʙʠˀʘʢʘ  ʠ ʚʝʰʪʠʥʝ ˁʠʭʦʚʦʛ ʦʙʣʠʢʦʚʘˁʘ ʘ ʩʚʝ ʪʦ ʢʘʦ 

ʿʝʜʥʝ ʦʜ ʥʘʿʧʨʦʬʠʪʘʙʠʣʥʠʿʠʭ ʛʨʘʥʘ ʧʦˀʦʧʨʠʚʨʝʜʝ.  
 

ɽʚʠʜʝʥʮʠʿʘ: ʇʫʙʣʠʢʘʮʠʿʘ ʫʩʪʘʥʦʚʝ (ʫ ʰʪʘʤʧʘʥʦʤ ʠʣʠ ʝʣʝʢʪʨʦʥʩʢʦʤ ʦʙʣʠʢʫ, ʩʘʿʪ 

ʠʥʩʪʠʪʫʮʠʿʝ: http://polj.ns.ac.yu/)- ʇʨʠʣʦʛ 1.1 
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ʉʪʘʥʜʘʨʜ 2. ʉʚʨʭʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

 

ʉʚʨʭʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʿʝ ʦʙʨʘʟʦʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʟʘ ʧʨʦʬʝʩʠʿʫ ʠʥʞʝˁʝʨʘ 

ʭʦʨʪʠʢʫʣʪʫʨʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʪʨʝʙʘʤʘ ʠ ʨʘʟʚʦʿʝʤ  ʜʨʫʰʪʚʘ ʠ ʩʘʚʨʝʤʝʥʠʭ ʪʝʥʜʝʥʮʠʿʘ 

ʥʘʫʢʝ. ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ ʿʝ ʢʦʥʮʠʧʠʨʘʥ ʜʘ ʦʙʨʘʟʫʿʝ ʚʠʩʦʢʦ ʢʦʤʧʝʪʝʥʪʥʝ 

ʩʪʨʫʯˁʘʢʝ ʩʘ ʟʥʘˁʠʤʘ ʠ ʚʝʰʪʠʥʘʤʘ  ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʨʝʘʣʠʟʘʮʠʿʫ  ʧʝʿʟʘʞʥʦ 

ʘʨʭʠʪʝʢʪʦʥʩʢʠʭ ʧʨʦʿʝʢʘʪʘ, ʧʨʦʠʟʚʦʜˁʫ ʠ ʢʦʤʝʨʮʠʿʘʣʠʟʘʮʠʿʫ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, 

ʧʦʜʠʟʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ, ʢʦʥʚʝʥʮʠʦʥʘʣʘʥ ʠ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʘʥ 

ʧʨʠʩʪʫʧ ʦʧʣʝʤʝˁʠʚʘʥʿʫ ʭʦʨʪʠʢʫʣʪʫʨʥʠʭ ʠ ʰʫʤʩʢʠʭ ʚʨʩʪʘ, ʝʢʦʪʦʢʩʠʢʦʣʦʛʠʿʫ ʠ 

ʟʘʰʪʠʪʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. ʇʨʦʠʟʚʦʜˁʘ ʭʦʨʪʠʢʫʣʪʫʨʥʠʭ ʙʠˀʘʢʘ ʫ ʟʘʰʪʠ˂ʝʥʠʤ ʠ 

ʦʪʚʦʨʝʥʠʤ ʧʨʦʩʪʦʨʠʤʘ ʿʝ ʚʠʩʦʢʦ ʦʧʨʘʚʜʘʥʘ ʠ ʥʘʿʠʥʪʝʥʟʠʚʥʠʿʘ ʧʦˀʦʧʨʠʚʨʝʜʥʘ 

ʧʨʦʠʟʚʦʜˁʘ. ʂʘʦ ʪʘʢʚʘ ʦʩʪʚʘʨʫʿʝ ʥʘʿʚʝ˂ʫ ʜʦʙʠʪ ʩʘ ʤ
2
 ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʨʦʩʪʦʨʘ ʠ 

ʧʨʫʞʘ ʦʧʪʠʤʘʣʥʦ ʠʩʢʦʨʠʰ˂ʘʚʘˁʝ ʤʘʣʠʭ ʠ ʦʛʨʘʥʠʯʝʥʠʭ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ 

ʧʦʚʨʰʠʥʘ. 

ʈʝʘʣʠʟʘʮʠʿʦʤ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʢʦʥʮʠʧʠʨʘʥʦʛ ʥʘ ʦʚʘʢʘʚ ʥʘʯʠʥ ʰʢʦʣʦʚʘ˂ʝ ʩʝ 

ʠʥʞʝˁʝʨʠ ʭʦʨʪʠʢʫʣʪʫʨʝ ʢʦʿʠ ʧʦʩʝʜʫʿʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʫ ʥʘʮʠʦʥʘʣʥʠʤ, ʝʚʨʦʧʩʢʠʤ ʠ 

ʩʚʝʪʩʢʠʤ ʦʢʚʠʨʠʤʘ.  

ʉʚʨʭʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʿʝ ʜʘ ʩʝ ʦʙʨʘʟʦʚʘˁʝ ʤʣʘʜʠʭ ʩʪʨʫʯˁʘʢʘ ʧʦʜʠʛʥʝ ʥʘ 

ʥʘʫʯʥʠ ʥʠʚʦ ʠ ʜʘ ʩʪʝʯʝʥʠʤ ʟʥʘˁʠʤʘ ʠʥʞʝˁʝʨʠ ʧʦʩʪʘʿʫ ʦʩʧʦʩʦʙˀʝʥʠ ʟʘ ʜʘˀʝ 

ʦʙʨʘʟʦʚʘˁʝ. 
 

ɽʚʠʜʝʥʮʠʿʘ : ʇʫʙʣʠʢʘʮʠʿʘ ʫʩʪʘʥʦʚʝ (ʫ ʰʪʘʤʧʘʥʦʤ ʠʣʠ ʝʣʝʢʪʨʦʥʩʢʦʤ ʦʙʣʠʢʫ, ʩʘʿʪ 

ʠʥʩʪʠʪʫʮʠʿʝ: http://polj.ns.ac.yu/)- ʇʨʠʣʦʛ 1.1 
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ʉʪʘʥʜʘʨʜ 3. ʎʠˀʝʚʠ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

 

ʎʠˀ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʿʝ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʩʧʦʩʦʙˀʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʟʘ ʙʨʟʦ 

ʫʢˀʫʯʠʚʘˁʝ ʫ ʥʝʧʦʩʨʝʜʘʥ ʨʘʜ ʠ ʦʨʛʘʥʠʟʦʚʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʟʘʰʪʠ˂ʝʥʠʤ 

ʧʨʦʩʪʦʨʠʤʘ ʠ ʨʘʩʘʜʥʠʮʠʤʘ, ʿʘʚʥʠʤ ʢʦʤʫʥʘʣʥʠʤ ʧʨʝʜʫʟʝ˂ʠʤʘ ʠ ʦʧʰʪʠʥʩʢʠʤ 

ʫʨʙʘʥʠʤ ʩʪʨʫʢʪʫʨʘʤʘ. ʉʪʫʜʝʥʪ ʪʨʝʙʘ ʜʘ ʩʪʝʢʥʝ ʩʘʚʨʝʤʝʥʘ ʟʥʘˁʘ ʫ ʧʦʟʥʘʚʘˁʫ 

ʙʠʦʣʦʰʢʠʭ ʦʩʦʙʠʥʘ ʭʦʨʪʠʢʫʣʪʫʨʥʠʭ ʙʠˀʘʢʘ, ʦʩʥʦʚʥʝ ʝʣʝʤʝʥʪʝ ˁʠʭʦʚʝ ʪʝʭʥʦʣʦʛʠʿʝ 

ʧʨʦʠʟʚʦʜˁʝ, ʠʩʢʦʨʠʰʪʘʚʘˁʘ ʠ ʦʙʣʠʢʦʚʘˁʘ  ʥʘ ʿʘʚʥʠʤ ʟʝʣʝʥʠʤ ʧʦʚʨʰʠʥʘʤʘ, 

ʝʢʩʪʝʨʠʿʝʨʫ, ʝʥʪʝʨʠʿʝʨʫ ʠ ʘʨʘʥʞʤʘʥʫ.  

ʎʠˀ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʿʝ ʠ ʜʘ ʩʪʠʤʫʣʠʰʝ ʩʧʦʩʦʙʥʦʩʪ ʢʨʠʪʠʯʢʦʛ ʠ 

ʘʥʘʣʠʪʠʯʢʦʛ ʤʠʰˀʝˁʘ, ʨʘʟʚʠʿʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʪʠʤʩʢʠ ʨʘʜ, ʢʦʦʧʝʨʘʪʠʚʥʦʩʪ, 

ʢʦʤʫʥʠʢʘʪʠʚʥʦʩʪ ʠ ʦʚʣʘʜʘʚʘˁʝ ʩʧʝʮʠʬʠʯʥʠʤ ʧʨʘʢʪʠʯʥʠʤ ʚʝʰʪʠʥʘʤʘ ʧʦʪʨʝʙʥʠʤ ʟʘ 

ʦʧʪʠʤʘʣʘʥ ʧʨʦʬʝʩʠʦʥʘʣʘʥ ʨʘʜ. ɱʝʜʘʥ ʦʜ ʧʦʩʝʙʥʠʭ ʮʠˀʝʚʘ ʿʝ ʨʘʟʚʠʿʘˁʝ ʥʠʚʦʘ ʟʥʘˁʘ 

ʠ ʩʚʝʩʪʠ ʢʦʜ ʩʪʫʜʝʥʘʪʘ ʟʘ ʧʦʪʨʝʙʦʤ ʧʝʨʤʘʥʝʥʪʥʦʛ ʦʙʨʘʟʦʚʘˁʘ, ʘ ʧʦʩʝʙʥʦ ʫ 

ʢʦʥʪʝʢʩʪʫ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ. 

ʎʠˀ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʿʝ ʪʘʢʦʹʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʩʪʨʫʯˁʘʢʘ ʫ ʜʦʤʝʥʫ ʪʠʤʩʢʦʛ 

ʨʘʜʘ, ʢʘʦ ʠ ʨʘʟʚʦʿ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʝʰʪʠʥʘ ʟʘ ʩʘʦʧʰʪʘʚʘˁʝ ʠ ʠʟʣʘʛʘˁʝ ʨʝʟʫʣʪʘʪʘ 

ʩʪʨʫʯʥʦʿ ʠ ʰʠʨʦʿ ʿʘʚʥʦʩʪʠ.  

 

ɽʚʠʜʝʥʮʠʿʘ : ʇʫʙʣʠʢʘʮʠʿʘ ʫʩʪʘʥʦʚʝ (ʫ ʰʪʘʤʧʘʥʦʤ ʠʣʠ ʝʣʝʢʪʨʦʥʩʢʦʤ ʦʙʣʠʢʫ, ʩʘʿʪ 

ʠʥʩʪʠʪʫʮʠʿʝ: http://polj.ns.ac.yu/) 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʉʪʘʥʜʘʨʜ 4: ʂʦʤʧʝʪʝʥʮʠʿʝ ʜʠʧʣʦʤʠʨʘʥʠʭ ʩʪʫʜʝʥʘʪʘ 

 

ɼʠʧʣʦʤʠʨʘʥʠ ʩʪʫʜʝʥʪʠ ʍʦʨʪʠʢʫʣʪʫʨʝ ʩʫ ʢʦʤʧʝʪʝʥʪʥʠ ʠ ʢʚʘʣʠʬʠʢʦʚʘʥʠ  ʜʘ 

ʨʝʰʘʚʘʿʫ ʢʦʥʢʨʝʪʥʝ ʧʨʦʙʣʝʤʝ ʠʟ ʧʨʘʢʩʝ ʢʘʦ ʠ ʜʘ ʥʘʩʪʘʚʝ ʰʢʦʣʦʚʘˁʝ ʫʢʦʣʠʢʦ ʩʝ ʟʘ ʪʦ 

ʦʧʨʝʜʝʣʝ. ʂʦʤʧʝʪʝʥʮʠʿʝ ʫʢˀʫʯʫʿʫ, ʧʨʝ ʩʚʝʛʘ, ʨʘʟʚʦʿ ʩʧʦʩʦʙʥʦʩʪʠ ʢʨʠʪʠʯʥʦʛ 

ʤʠʰˀʝˁʘ, ʩʧʦʩʦʙʥʦʩʪʠ ʘʥʘʣʠʟʝ ʧʨʦʙʣʝʤʘ, ʩʠʥʪʝʟʝ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʘʪʘ, 

ʧʨʝʜʚʠʹʘˁʝ ʠ ʬʦʨʤʠʨʘˁʘ ʨʝʰʝˁʘ ʧʨʝʮʠʟʥʦ ʜʝʬʠʥʠʩʘʥʠʭ ʟʘ ʢʦʥʢʨʝʪʥʝ ʠ ʘʧʩʪʨʘʢʪʥʝ 

ʧʨʦʙʣʝʤʝ. 

ʂʘʜʘ ʿʝ ʨʝʯ ʦ ʩʧʝʮʠʬʠʯʥʠʤ ʩʧʦʩʦʙʥʦʩʪʠʤʘ ʩʪʫʜʝʥʪʘ, ʫʩʚʘʿʘˁʝʤ ʩʪʫʜʠʿʩʢʦʛ 

ʧʨʦʛʨʘʤʘ ʩʪʫʜʝʥʪ ʩʪʠʯʝ ʬʫʥʜʘʤʝʥʪʘʣʥʦ ʧʦʟʥʘʚʘˁʝ ʠ ʨʘʟʫʤʝʚʘˁʝ ʜʠʩʮʠʧʣʠʥʘ 

ʙʠʦʣʦʰʢʠʭ, ʪʝʭʥʠʯʢʠʭ ʠ ʧʝʿʟʘʞʥʦ ʘʨʭʠʪʝʢʪʦʥʩʢʠʭ ʦʙʣʘʩʪʠ, ʢʘʦ ʠ ʩʧʦʩʦʙʥʦʩʪ 

ʨʝʰʘʚʘˁʘ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤʘ ʫʟ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʥʘʫʯʥʠʭ ʤʝʪʦʜʘ ʠ ʧʦʩʪʫʧʘʢʘ. ʉ 

ʦʙʟʠʨʦʤ ʥʘ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ ʢʘʨʘʢʪʝʨ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʭʦʨʪʠʢʫʣʪʫʨʝ 

ʧʦʩʝʙʥʦ ʿʝ ʚʘʞʥʘ ʩʧʦʩʦʙʥʦʩʪ ʧʦʚʝʟʠʚʘˁʘ ʬʫʥʜʘʤʝʥʪʘʣʠʭ ʠ ʪʝʭʥʠʯʢʠʭ ʜʠʩʮʠʧʣʠʥʘ. 

ɼʠʧʣʦʤʠʨʘʥʠ ʩʪʫʜʝʥʪʠ ʦʩʥʦʚʥʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʍʦʨʪʠʢʫʣʪʫʨʝ ʩʫ ʩʧʦʩʦʙʥʠ ʜʘ 

ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ ʦʨʛʘʥʠʟʫʿʫ ʧʨʦʠʟʚʦʜˁʫ ʚʠʩʦʢʦ ʢʚʘʣʠʪʝʪʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ , 

ʧʦʜʠʞʫ ʠ ʦʜʨʞʘʚʘʿʫ ʟʝʣʝʥʝ ʧʦʚʨʰʠʥʝ ʧʦ ʥʘʿʚʠʰʠʤ ʧʨʠʥʮʠʧʠʤʘ ʦʨʛʘʥʩʢʝ 

ʧʨʦʠʟʚʦʜˁʝ ʠ ʨʝʘʣʠʟʫʿʫ ʧʝʿʟʘʞʥʦ ʘʨʭʠʪʝʢʪʦʥʩʢʝ ʧʨʦʿʝʢʪʝ. ʊʦʢʦʤ ʩʪʫʜʠʿʘ ʩʝ 

ʠʥʩʠʩʪʠʨʘ ʥʘ ʰʪʦ ʠʥʪʝʥʟʠʚʥʠʿʝʤ ʢʦʨʠʰ˂ʝˁʫ ʩʘʚʨʝʤʝʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʠʭ 

ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʘʣʘʪʘ. 

ɼʠʧʣʦʤʠʨʘʥʠ ʩʪʫʜʝʥʪʠ ʦʚʦʛ ʥʠʚʦʘ ʩʪʫʜʠʿʘ ʧʦʩʝʜʫʿʫ ʢʦʤʧʝʪʝʥʮʠʿʫ ʟʘ ʧʨʠʤʝʥʫ 

ʟʥʘˁʘ ʫ ʧʨʘʢʩʠ ʠ ʧʨʘ˂ʝˁʝ ʠ ʧʨʠʤʝʥʝ ʥʦʚʠʥʘ ʫ ʩʪʨʫʮʠ, ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʥʘ ʩʚʠʤ 

ʥʠʚʦʠʤʘ ʠ ʩʘʨʘʜˁʫ ʩʘ ʣʦʢʘʣʥʠʤ ʜʨʫʰʪʚʝʥʠʤ ʠ ʤʝʹʫʥʘʨʦʜʥʠʤ ʦʢʨʫʞʝˁʝʤ. 

ʊʦʢʦʤ ʰʢʦʣʦʚʘˁʘ ʩʪʫʜʝʥʪ ʩʪʠʯʝ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʘʤʦʩʪʘʣʥʦ ʨʘʜʠ ʝʢʩʧʝʨʠʤʝʥʪʝ, 

ʪʫʤʘʯʠ ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʦʙʨʘʹʫʿʝ ʨʝʟʫʣʪʘʪʝ ʢʘʦ ʠ ʜʘ ʬʦʨʤʫʣʠʰʝ ʠ ʜʦʥʝʩʝ ʢʦʨʝʢʪʥʝ, 

ʨʝʘʣʥʝ ʠ ʧʨʠʤʝʥˀʠʚʝ ʟʘʢˀʫʯʢʝ. 

ɼʠʧʣʦʤʠʨʘʥʠ ʩʪʫʜʝʥʪʠ ʍʦʨʪʠʢʫʣʪʫʨʝ ʩʪʠʯʫ ʠ ʢʦʤʧʝʪʝʥʮʠʿʝ ʢʘʢʦ ʜʘ ʦʜʨʞʠʚʦ 

ʢʦʨʠʩʪʝ ʧʨʠʨʦʜʥʝ ʨʝʩʫʨʩʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʦʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʠʤʘ 

ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ. 

ʂʦʜ ʩʪʫʜʝʥʘʪʘ ʩʝ ʪʦʢʦʤ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʧʦʩʝʙʥʦ ʥʝʛʫʿʝ ʠ ʨʘʟʚʠʿʘ ʩʧʦʩʦʙʥʦʩʪ 

ʟʘ ʪʠʤʩʢʠ ʨʘʜ ʠ ʨʘʟʚʦʿ ʧʨʦʬʝʩʠʦʥʘʣʥʝ ʝʪʠʢʝ. 
 

ɽʚʠʜʝʥʮʠʿʘ : ɼʦʜʘʪʘʢ ʜʠʧʣʦʤʝ ïʇʨʠʣʦʛ 4.1.  ʜʘʪ ʫ ʥʘʩʪʘʚʢʫ.  
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ʇʨʠʣʦʛ. 4.1 ʇʦʧʫˁʝʥ ʜʦʜʘʪʘʢ ʜʠʧʣʦʤʝ 

 

ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ 

ʋʅʀɺɽʈɿʀʊɽʊ ʋ ʅʆɺʆʄ ʉɸɼʋ 

ʇʆɲʆʇʈʀɺʈɽɼʅʀ ʌɸʂʋʃʊɽʊ 

ʊʨʛ ɼʦʩʠʪʝʿʘ ʆʙʨʘʜʦʚʠ˂ʘ 8, 21000 ʅʦʚʠ ʉʘʜ  
 

ɼʦʜʘʪʘʢ ʜʠʧʣʦʤʠ
1
 

ʆʚʘʿ  ʜʦʜʘʪʘʢ ʜʠʧʣʦʤʠ ʩʣʝʜʠ ʤʦʜʝʣ ʢʦʿʠ ʿʝ ʨʘʟʨʘʜʠʣʘ ɽʚʨʦʧʩʢʘ ʂʦʤʠʩʠʿʘ, ʉʘʚʝʪ ɽʚʨʦʧʝ ʠ ʋʅɽʉʂʆ/ʎɽʇɽʉ. ʉʚʨʭʘ ʜʦʜʘʪʢʘ ʿʝ ʜʘ ʦʙʝʟʙʝʜʠ ʜʦʚʦˀʥʦ ʥʝʟʘʚʠʩʥʠʭ ʧʦʜʘʪʘʢʘ ʜʘ ʙʠ ʩʝ 
ʧʦʙʦˀʰʘʣʦ ʤʝʹʫʥʘʨʦʜʥʦ ʧʨʠʟʥʘʚʘˁʝ ʠ ʬʝʨ ʘʢʘʜʝʤʩʢʦ ʧʨʠʟʥʘʚʘˁʝ ʢʚʘʣʠʬʠʢʘʮʠʿʝ (ʜʠʧʣʦʤʘ, ʩʪʝʧʝʥ, ʮʝʨʪʠʬʠʢʘʪ, ʠʪʜ.). ʆʙʣʠʢʦʚʘʥ ʿʝ ʪʘʢʦ ʜʘ ʦʤʦʛʫ˂ʠ ʦʧʠʩ ʧʨʠʨʦʜʝ, ʥʠʚʦʘ, ʧʦʚʝʟʘʥʦʩʪʠ, 
ʩʘʜʨʞʘʿʘ ʠ ʩʪʘʪʫʩʘ ʩʪʫʜʠʿʘ ʢʦʿʠ ʿʝ ʧʦʭʘʹʘʥ ʠ ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥ ʦʜ ʩʪʨʘʥʝ ʣʠʮʘ ʥʘʚʝʜʝʥʦʛ ʥʘ ʦʨʠʛʠʥʘʣʫ ʜʦʢʫʤʝʥʪʘ ʢʦʤʝ ʿʝ ʦʚʘʿ ʜʦʜʘʪʘʢ ʧʨʠʜʦʜʘʪ. ɼʦʜʘʪʘʢʘ ʿʝ ʦʩʣʦʙʦʹʝʥ ʙʠʣʦ ʢʘʢʚʠʭ 
ʚʨʝʜʥʦʩʥʠʭ ʧʨʦʮʝʥʘ, ʠʟʿʘʚʘ ʦ ʝʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠʣʠ ʩʫʛeʩʪʠʿʘ ʦ ʧʨʠʟʥʘʚʘˁʫ. ʀʥʬʦʨʤʘʮʠʿʝ ʤʦʨʘʿʫ ʙʠʪʠ ʥʘʚʝʜʝʥʝ ʫ ʩʚʠʭ ʦʩʘʤ ʧʦʛʣʘʚˀʘ. ʊʘʤʦ ʛʜʝ ʥʝʤʘ ʧʦʜʘʪʘʢʘ ʪʨʝʙʘ ʜʘʪʠ ʦʙʿʘʰˁʝˁʝ 
ʟʘʰʪʦ ʠʭ ʥʝʤʘ. 

1. ʇʆɼɸʎʀ ʆ ʅʆʉʀʆʎʋ ʂɺɸʃʀʌʀʂɸʎʀɱɽ 
 1.1 ʇʨʝʟʠʤʝ 

 
 

1.2 ʀʤʝ 
 
 
1.3 ɼʘʪʫʤ ʨʦʹʝˁʘ 

 

 

3.3 ʋʩʣʦʚʠ ʫʧʠʩʘ: 
 

 

4. ʇʆɼɸʎʀ ʆ ʉɸɼʈɾɸɱʋ ʀ ʇʆʉʊʀɻʅʋʊʀʄ 
ʈɽɿʋʃʊɸʊʀʄɸ: 

 

4.1 ʅʘʯʠʥ ʩʪʫʜʠʨʘˁʘ: 

 

 

4.2 ɿʘʭʪʝʚʠ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ: 

 
4.3 ɺʠʜʝʪʠ ʩʣʝʜʝ˂ʫ ʩʪʨʘʥʫ 

 

4.4 ʅʘʯʠʥ ʦʮʝˁʠʚʘˁʘ ʠ ʧʦʢʘʟʘʪʝˀʠ ʜʠʩʪʨʠʙʫʮʠʿʝ 
ʦʮʝʥʘ, ʫʢʦʣʠʢʦ ʧʦʩʪʦʿʝ: 
 

 
 

4.5 ʆʧʰʪʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ (ʥʘ 
ʠʟʚʦʨʥʦʤ ʿʝʟʠʢʫ): 
 

 

 

1.4 
ʀʜʝʥʪʠʬʠʢʘʮʠʦʥ
ʠ ʙʨʦʿ ʩʪʫʜʝʥʪʘ 

 

 

 

ɱʄɹɻ : 

2. ʇʆɼɸʎʀ ʆ ʂɺɸʃʀʌʀʂɸʎʀɱʀ 
 

2.1 ʅʘʟʠʚ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʠ (ʘʢʦ ʿʝ ʧʨʠʤʝʥˀʠʚʦ) 
ʩʪʝʯʝʥʦ ʟʚʘˁʝ: 
 

 
 

2.2 ɻʣʘʚʥʘ ʦʙʣʘʩʪ (ʠʣʠ ʦʙʣʘʩʪʠ) ʩʪʫʜʠʿʘ: 
 

 
 

2.3 ʅʘʟʠʚ ʠ ʩʪʘʪʫʩ ʠʥʩʪʠʪʫʮʠʿʝ ʢʦʿʘ ʠʟʜʘʿʝ ʜʠʧʣʦʤʫ (ʥʘ 
ʠʟʚʦʨʥʦʤ ʿʝʟʠʢʫ): 
 

 
 

2.4 ʅʘʟʠʚ ʠʥʩʪʠʪʫʮʠʿʝ ʢʦʿʘ ʦʨʛʘʥʠʟʫʿʝ ʩʪʫʜʠʿʝ (ʫʢʦʣʠʢʦ 
ʩʝ ʨʘʟʣʠʢʫʿʝ ʦʜ 2.3): 
 

 
 

2.5 ɱʝʟʠʢ ʥʘ ʢʦʤʝ ʩʝ ʦʜʨʞʘʚʘ ʥʘʩʪʘʚʘ/ʠʩʧʠʪʠ: 
 

 
 

3. ʇʆɼɸʎʀ ʆ ʅʀɺʆʋ ʂɺɸʃʀʌʀʂɸʎʀɱɽ 
3.1 ʅʠʚʦ ʢʚʘʣʠʬʠʢʘʮʠʿʝ:  
 

 
3.2 ɿʚʘʥʠʯʥʘ ʜʫʞʠʥʘ ʪʨʘʿʘˁʘ ʩʪʫʜʠʿʘ: 
 

 
 

                                                        
1 ʇʌ, ʅʦʚʠ ʉʘʜ, ʆʙʨʘʟʘʮ: ɹɸ-240 

-- 

ʀʥʞʝˁʝʨ ʧʦˀʦʧʨʠʚʨʝʜʝ ʯʝʪʚʦʨʦʛʦʜʠʰˁʠʭ  ʩʪʫʜʠʿʘ 

ʍʦʨʪʠʢʫʣʪʫʨʘ 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, 

ʅʦʚʠ ʉʘʜ, ʜʨʞʘʚʥʘ ʠʥʩʪʠʪʫʮʠʿʘ 

ʀʩʪʦ ʢʘʦ 2.3. 

ʉʨʧʩʢʠ 

ʃʠʮʝ ʢʦʿʝ ʿʝ ʟʘʚʨʰʠʣʦ ʦʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ 

ʜʝʬʠʥʠʩʘʥʝ ʫ ʪʘʯʢʠ 3.2. ʩʪʠʯʝ ʟʚʘˁʝ ʠʥʞʝˁʝʨ 

ʧʦˀʦʧʨʠʚʨʝʜʝ ʠʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʣʘʩʪʠ. 

ʀʥʞʝˁʝʨ ʧʦˀʦʧʨʠʚʨʝʜʝ ʧʦʩʝʜʫʿʝ ʰʠʨʦʢʦ ʠ 

ʠʥʪʝʛʨʠʩʘʥʦ ʟʥʘˁʝ ʠ ʨʘʟʫʤʝʚʘˁʝ ʥʘʫʯʥʝ ʦʩʥʦʚʝ ʠʟ 

ʜʘʪʝ ʦʙʣʘʩʪʠ, ʢʦʤʧʝʪʝʥʪʘʥ ʿʝ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʟʘʜʘʪʘʢʘ 

ʫ ʦʢʚʠʨʫ ʩʚʦʛ ʜʝʣʘ ʧʦʩʣʘ, ʩʧʦʩʦʙʘʥ ʿʝ ʜʘ ʢʨʝʠʨʘ, 

ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʨʘʟʤʘʪʨʘ, ʬʦʨʤʫʣʠʰʝ, ʧʨʝʟʝʥʪʫʿʝ ʠ 
ʦʜʙʨʘʥʠ ʧʨʝʜʣʦʞʝʥʘ ʨʝʰʝˁʘ ʧʨʦʙʣʝʤʘ, ʧʨʠʤʝˁʫʿʝ 

ʫʩʚʦʿʝʥʘ ʟʥʘˁʘ ʫ ʧʨʘʢʩʠ ʠ ʨʘʟʤʝˁʫʿʝ ʠʜʝʿʝ ʠ 

ʠʥʬʦʨʤʘʮʠʿʝ ʢʘʢʦ ʩʘ ʝʢʩʧʝʨʪʠʤʘ ʠʟ ʜʘʪʝ ʦʙʣʘʩʪʠ ʪʘʢʦ 

ʠ ʩʘ ʣʠʮʠʤʘ, ʦʙʫʯʝʥ ʿʝ ʜʘ ʧʨʝʫʟʤʝ ʦʜʛʦʚʦʨʥʦʩʪ  ʫ 

ʪʠʤʩʢʦʤ ʨʘʜʫ, ʩʪʝʢʘʦ ʿʝ ʩʘʤʦʩʪʘʣʥʦʩʪ ʫ ʦʙʨʘʟʦʚʘˁʫ, 

ʫʧʦʪʨʝʙˀʘʚʘ ʠʥʬʦʨʤʘʮʠʦʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʦʚʣʘʜʘʚʘˁʫ ʟʥʘˁʠʤʘ ʠʟ ʜʘʪʝ ʦʙʣʘʩʪʠ, 

ʧʦʩʝʜʫʿʝ ʨʘʟʫʤʝʚʘˁʝ ʠ ʩʘʚʣʘʜʘʚʘˁʝ ʫʪʠʮʘʿʘ 

ʠʥʞʝˁʝʨʩʢʠʭ ʨʝʰʝˁʘ ʥʘ ʩʦʮʠʿʘʣʥʫ ʟʘʿʝʜʥʠʮʫ ʠ 

ʦʯʫʚʘˁʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ  

ʋʥʠʚʝʨʟʠʪʝʪʩʢa ʦʩʥʦʚʥa - bachelor 

ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ï Bachelor, ʪʨʘʿʫ ʦʩʘʤ 

ʩʝʤʝʩʪʘʨʘ 

ʆʮʝʥʝ ʂʣʘʩʠʬʠʢʘʮʠʿʘ 

10 ɸ ʆʜʣʠʯʘʥ-ʠʟʫʟʝʪʘʥ 

9 ɹ ʆʜʣʠʯʘʥ 

8 ʎ ɺʨʣʦ ʜʦʙʘʨ 

7 ɼ ɼʦʙʘʨ  

6 ɽ ɼʦʚʦˀʘʥ  

5 ʌ ʅʝʜʦʚʦˀʘʥ 

 

ʈʝʜʦʚʥʦ, ʩʘʤʦʬʠʥʘʥʩʠʨʘʿʫ˂ʝ 

             

 

 

 

 

ɿʘʚʨʰʝʥʘ ʩʨʝʜˁʘ ʯʝʪʚʦʨʦʛʦʜʠʰˁʘ ʰʢʦʣʘ ʠ ʧʦʣʦʞʝʥ 

ʧʨʠʿʝʤʥʠ ʠʩʧʠʪ ʜʝʬʠʥʠʩʘʥ ʩʪʫʜʠʿʩʢʠʤ ʧʨʦʛʨʘʤʦʤ 

ʇʨʦʮʝʥʘʪ ʦʜ ʫʢʫʧʥʦʛ 

ʙʨʦʿʘ ʧʦʝʥʘ (%)  

95-100 

85-94 

75-84 

66-74 

55-64 

ʜʦ 54 
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4.3 ɼʝʪʘˀʠ ʧʨʦʛʨʘʤʘ (ʥʧʨ. ʄʦʜʫʣʠ ʠ ʿʝʜʠʥʠʮʝ...) ʠ ʧʦʩʪʠʛʥʫʪʝ ʦʮʝʥʝ: 

ʐʠʬʨʘ ʇʨʝʜʤʝʪ 

ʋʢʫʧʘʥ ʬʦʥʜ ʯʘʩʦʚʘ ʀʩʧʠʪ 

ʅʘʩʪʘʚʥʠʢ ʆʟʥʘʢʘ 
ʇʨʝʜʘʚʘˁʘ ɺʝʞʙʝ ʇʦʣ./ʇʨʠʟ. 

ɹʨ. 

ʧʦʝʥʘ/ʦʮʝʥʘ 
ɽʉʇɹ 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

ʅʘʧʦʤʝʥʘ: ʦʟʥʘʢʘ ʆ ï ʦʙʘʚʝʟʘʥ ʧʨʝʜʤʝʪ, ʦʟʥʘʢʘ ʀ ï ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪ 

ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʧʦʝʥʘ (ʭ) _______________ 

ä

ä Ö

==

n

i
i

n

i
ii

x

ax
1x

 

ɹʨʦʿ ɽʉʇ ʙʦʜʦʚʘ ʦʩʚʦʿʝʥʠʭ ʧʦ ʩʪʫʜʠʿʩʢʦʤ ʧʨʦʛʨʘʤʫ :____________ 
ʇʨʦʩʝʯʥʘ ʦʮʝʥʘ (ʇʆ):                                                         ______________ 
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55
6ʇʆ

-
+=
ʭ

 ɸʢʦ ʿʝ ʇʆ ² 95, ʪʘʜʘ ʿʝ ʇʆ = 10 

1. ʇʦʣʦʞʠʦ ʩʣʝʜʝ˂ʝ ʧʨʝʜʤʝʪʝ/ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʠ ʥʠʩʫ ʧʨʝʜʚʠʹʝʥʠ ʥʘʩʪʘʚʥʠʤ ʧʣʘʥʦʤ ʠ ʧʨʦʛʨʘʤʦʤ (ʩʪʫʜʠʿʩʢʠʤ ʧʨʦʛʨʘʤʦʤ) ʟʘ ʩʪʠʮʘˁʝ 
ʜʠʧʣʦʤʝ: 

ʈ.ʙʨ. ʇʨʝʜʤʝʪ/ʘʢʪʠʚʥʦʩʪ ʌʦʥʜ ʯʘʩʦʚʘ ʌʘʢʫʣʪʝʪ ʆʮʝʥʘ ɽʉʇɹ ʅʘʩʪʘʚʥʠʢ 

1. - - - - - - 

2. - - -  - - 

 

ʋʢʫʧʘʥ ʙʨʦʿ ʦʩʚʦʿʝʥʠʭ ɽʉʇɹ ʙʦʜʦʚʘ: _________________________________________________________________________ 
 

ʆʮʝʥʘ ʆʧʠʩ ʦʮʝʥʝ ʇʨʦʮʝʥʘʪ ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʧʦʝʥʘ (%) 

10 ʋʩʚʘʿʘˁʝ, ʨʝʧʨʦʜʫʢʮʠʿʘ ʠ ʢʦʨʝʢʪʠʚʥʘ ʧʨʠʤʝʥʘ ʮʝʣʦʛ ʛʨʘʜʠʚʘ 95 -100 

9 ʋʩʚʘʿʘˁʝ ʨʝʧʨʦʜʫʢʮʠʿʘ ʠ ʧʨʠʤʝʥʘ ʮʝʣʦʛ ʛʨʘʜʠʚʘ 85-94 

8 ʈʝʧʨʦʜʫʢʮʠʿʘ ʠ ʧʨʠʤʝʥʘ ʮʝʣʦʛ ʛʨʘʜʠʚʘ 75 ï 84 

7 ʈʝʧʨʦʜʫʢʮʠʿʘ ʮʝʣʦʛ ʛʨʘʜʠʚʘ 65 ï 74 

6 ʈʝʧʨʦʜʫʢʮʠʿʘ ʜʝʣʘ ʛʨʘʜʠʚʘ 55 - 64 

 

ʅʘʯʠʥ ʨʘʯʫʥʘˁʘ ʧʨʦʩʝʯʥʝ ʦʮʝʥʝ: 

n ï ʙʨʦʿ ʧʨʝʜʤʝʪʘ 

xi ï ʙʨʦʿ ʙʦʜʦʚʘ ʜʘʪʦʛ ʧʨʝʜʤʝʪʘ 

ai ï ʙʨʦʿ ʦʩʚʦʿʝʥʠʭ ʧʦʝʥʘ ʧʨʝʜʤʝʪʘ ʭi 
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5. ʇʆɼɸʎʀ ʆ ʅɸʄɽʅʀ ʂɺɸʃʀʌʀʂɸʎʀɱɽ 
5.1 ʇʨʠʩʪʫʧ ʜʘˀʠʤ ʩʪʫʜʠʿʘʤʘ: 
 
 
 
 
 
 
 
 
5.2 ʇʨʦʬʝʩʠʦʥʘʣʥʠ ʩʪʘʪʫʩ (ʘʢʦ ʿʝ ʧʨʠʤʝʥˀʠʚʦ): 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

6. ɼʆɼɸʊʅɽ ʀʅʌʆʈʄɸʎʀɱɽ 
6.1 ɼʦʜʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ: 

 
6.1 ʀʟʚʦʨʠ ʜʦʜʘʪʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ: 
 

 

 

7. ʆɺɽʈɸ ɼʆɼɸʊʂɸ ɼʀʇʃʆʄʀ 
ɼʦʜʘʪʘʢ ʜʠʧʣʦʤʠ ʚʘʞʠ ʩʘʤʦ ʫʟ ʦʨʠʛʠʥʘʣ ʜʠʧʣʦʤʝ ʙʨ. ____________ʠʟʜʘʪʝ ʦʜ _____________. 
 

          7.1 ɹʨʦʿ:                           ɼʘʪʫʤ: 
 

 

 

7.2 ʇʦʪʧʠʩ: 
 

1.) 
 

2.) 
 

 

    7.3 ʆʜʛʦʚʦʨʥʦ ʣʠʮʝ : 
 

 
1)                                               2) 
 
 

    7.4 ʄ.ʇ. 
1)                                               2) 

 
 

8. ʇʆɼɸʎʀ ʆ ʉʀʉʊɽʄʋ ɺʀʉʆʂʆɻ ʆɹʈɸɿʆɺɸɳɸ ʋ ʈɽʇʋɹʃʀʎʀ ʉʈɹʀɱʀ 

 

1. ɼʦʜʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʠʥʩʪʠʪʫʮʠʿʠ: 

    ʩʝʨʪʠʬʠʢʘʪ:________________________________________________ 

2. ɼʦʜʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʠʤʘʦʮʫ ʜʠʧʣʦʤʝ 

    ɸ. ʋʧʠʩ ʧʦʩʣʝ ʟʘʚʨʰʝʥʝ ʩʨʝʜˁʝ ʰʢʦʣʝ: 

        ʉʨʝʜˁʝ ʦʙʨʘʟʦʚʘˁʝ:_________________________________________ 

ʫ ʪʨʘʿʘˁʫ ʦʜ:_____ʛʦʜʠʥʝ; ɿʘʚʨʰʠʦ ʰʢ.:_____ ʋʩʧʝʭ:_______ʧʦʝʥʘ 

ʇʨʠʿʝʤʥʠ ʠʩʧʠʪ:________________________________________________ 

___________________________________ʋʩʧʝʭ:______ʧʦʝʥʘ:__________ 

ʋʢʫʧʥʘʥ ʙʨʦʿ ʧʦʝʥʘ:_______________________________ 
ʅ ʦʩʥʦʚʫ ʫʩʧʝʭʘ ʠʟ ʩʨʝʜˁʝ ʰʢʦʣʝ (ʤʠʠʤʫʤ 16, ʤʘʢʩʠʤʫʤ 40 ʧʦʝʥʘ) ʠ ʫʩʧʝʭʘ ʥʘ ʧʨʠʿʝʤʥʦʤ 
ʠʩʧʠʪʫ (ʤʘʢʩʠʤʫʥʤ 60 ʧʦʝʥʘ) ʧʨʘʚʠ ʩʝ ʨʘʥʛ ʣʠʩʪʘ ʥʘ ʦʩʥʦʚʫ ʢʚʦʪʝ ʟʘ ʫʧʠʩ. ʋʧʠʩ ʩʝ ʚʨʰʠ ʥʘ 

ʦʩʥʦʚʫ ʨʘʥʛ ʣʠʩʪʝ ʟʘ ʫʧʠʩ. 

      ɹ. ʇʨʝʣʘʟ ʩʘ ʜʨʫʛʦʛ ʬʘʢʫʣʪʝʪʘ (ʚʠʩʦʢʝ ʰʢʦʣʝ): 

       ʅʘʟʠʚ ʠ ʤʝʩʪʦ ʬʘʢʫʣʪʝʪʘ: _________________________________ 

       ʎ. ʋʧʠʩ ʧʦʩʣʝ ʟʘʚʨʰʝʥʝ ʚʠʰʝ/ʚʠʩʦʢʝ ʰʢʦʣʝ: 

       ʅʘʟʠʚ ʠ ʤʝʩʪʦ ʚʠʰʝ/ʚʠʩʦʢʝ ʰʢʦʣʝ:__________________________ 

       ɼ. ʇʦʩʪʠʛʘʦ ʫʩʧʝʭ ʥʘ ʩʪʫʜʝʥʪʩʢʠʤ ʪʘʢʤʠʯʝˁʠʤʘ ʫ ʟʥʘˁʫ: 

ʈ.ʙʨ. ʊʘʢʤʠʯʝˁʝ ʇʨʝʜʤʝʪ ʄʝʩʪʦ 

1.    

2.    

        ɽ. ʆʩʪʘʣʝ  
              ʘʢʪʠʚʥʦʩʪʠ:_____________________________________ 

 

 

 

 

 ɼʝʢʘʥ: 

ʇʨʦʬ. ʜʨ ʄʠʣʘʥ ʂʨʘʿʠʥʦʚʠ˂ 

 

ʈʝʢʪʦʨ: 

ʇʨʦʬ. ʜʨ ʈʘʜʤʠʣʘ 
ʄʘʨʠʥʢʦʚʠ˂-ʅʝʜʫʯʠʥ 

ɼʠʧʣʦʤʩʢʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ïʤʘʩʪʝʨ (ʩʘʤʦʦʤʦʦʥʝ ʩʪʫʜʠʿʝ ʯʠʿʠ ʿʝ 

ʟʙʠʨ ʙʨʦʿʘ ɽʉʇɹ ʙʦʜʦʚʘ ʦʩʥʦʚʥʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʥʘʿʤʘˁʝ 300); 

ʉʧʝʮʠʿʘʣʠʩʪʠʯʢʝ ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ ʫ ʪʨʘʿʘˁʫ ʦʜ ʿʝʜʥʝ ʛʦʜʠʥʝ, ʢʦʿʝ 

ʚʨʝʜʝ ʥʘʿʤʘˁʝ 60 ɽʉʇɹ; 

ʉʧʝʮʠʿʘʣʠʩʪʠʯʢʝ ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ ʫ ʪʨʘʿʘˁʫ ʦʜ ʜʚʝ 

ʛʦʜʠʥʝ, ʢʦʿʝ ʚʨʝʜʝ ʥʘʿʤʘˁʝ 120 ɽʉʇɹ 

ʀʥʞʝˁʝʨ ʧʦʩʝʜʫʿʝ ʧʨʘʚʥʦ ʟʘʰʪʠ˂ʝʥʫ ʧʨʦʬʝʩʠʦʥʘʣʥʫ 

ʪʠʪʫʣʫ Ăʠʥʞʝˁʝʨñ ʫ ʩʚʠʤ ʠʥʞʝˁʝʨʩʢʠʤ 
ʜʠʩʮʠʧʣʠʥʘʤʘ, ʢʦʿʝ ʤʫ ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʙʘʚˀʘˁʝ 

ʧʨʦʬʝʩʠʿʘ ʫ ʦʥʠʤ ʧʦˀʠʤʘ ʠʥʞʝˁʝʨʩʪʚʘ ʟʘ ʢʦʿʝ ʿʝ 

ʢʚʘʣʠʬʠʢʘʮʠʿʘ ʜʘʪʘ 

1. ʆ ʠʥʩʪʠʪʫʮʠʿʠ: http://polj.ns.ac.yu 

2. ʆ ʢʘʥʜʠʜʘʪʫ: ʉʪʫʜʝʥʪʩʢʘ ʩʣʫʞʙʘ ʇʦˀʦʧʨʠʚʨʝʜʥʦʛ 

ʬʘʢʫʣʪʝʪʘ 

3. ʀʥʬʦʨʤʘʮʠʿʝ ʦ ʩʪʫʜʠʿʩʢʦʤ ʧʨʦʛʨʘʤʫ (ʥʘʩʪʘʚʥʦʤ ʧʣʘʥʫ ʠ 

ʧʨʦʛʨʘʤʫ): 

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ ʦʩʥʦʚʥʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ï bachelor 

(ʥʘʩʪʘʚʥʠ ʧʣʘʥ ʠ ʧʨʦʛʨʘʤ ): ʉʪʫʜʝʥʪʩʢʘ ʩʣʫʞʙʘ ʇʦˀʦʧʨʠʚʨʝʜʥʦʛ 

ʬʘʢʫʣʪʝʪʘ  

http://polj.ns.ac.yu/
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8.1  ɺʨʩʪʘ ʠʥʩʪʠʪʫʮʠʿʘ ʠ ˁʠʭʦʚ ʩʪʘʪʫʩ 

ɼʝʣʘʪʥʦʩʪ ʚʠʩʦʢʦʛ ʦʙʨʘʟʦʚʘˁʘ ʦʙʘʚˀʘʿʫ ʩʣʝʜʝ˂ʝ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ: 

¶ ʋʥʠʚʝʨʟʠʪʝʪ ï ʋʥʠʚʝʨʟʠʪʝʪ ʿʝ ʩʘʤʦʩʪʘʣʥʘ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʢʦʿʘ ʫ 
ʦʙʘʚˀʘˁʫ  ʜʝʣʘʪʥʦʩʪʠ ʦʙʿʝʜʠˁʫʿʝ ʦʙʨʘʟʦʚʥʠ ʠ ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʠ, 
ʩʪʨʫʯʥʠ, ʦʜʥʦʩʥʦ ʫʤʝʪʥʠʯʢʠ ʨʘʜ, ʢʘʦ ʢʦʤʧʦʥʝʥʪʝ ʿʝʜʠʥʩʪʚʝʥʦʛ ʧʨʦʮʝʩʘ 
ʚʠʩʦʢʦʛ ʦʙʨʘʟʦʚʘˁʘ, ʋʥʠʚʝʨʟʠʪʝʪ ʤʦʞʝ ʦʩʪʚʘʨʠʚʘʪʠ ʩʚʝ ʚʨʩʪʝ ʠ ʥʠʚʦʝ 
ʩʪʫʜʠʿʘ. ɺʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʠʤʘ ʩʪʘʪʫʩ ʫʥʠʚʝʨʟʠʪʝʪʘ ʘʢʦ ʦʩʪʚʘʨʫʿʝ 
ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʩʢʝ ʧʨʦʛʨʘʤʝ ʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ ʩʪʫʜʠʿʘ, ʫ ʦʢʚʠʨʫ ʥʘʿʤʘˁʝ 
ʪʨʠ ʧʦˀʘ (ʧʨʠʨʦʜʥʦ-ʤʘʪʝʤʘʪʠʯʢʝ, ʜʨʫʰʪʚʝʥʦ-ʭʫʤʘʥʠʩʪʠʯʢʝ, ʤʝʜʠʮʠʥʩʢʝ, 
ʪʝʭʥʠʯʢʦ-ʪʝʭʥʦʣʦʰʢʝ ʥʘʫʢʝ ʠ ʫʤʝʪʥʦʩʪ) ʠ ʪʨʠ ʦʙʣʘʩʪʠ (ʢʦʿʝ ˂ʝ ʫ ʦʢʚʠʨʫ 
ʥʘʚʝʜʝʥʠʭ ʧʦˀʘ ʫʪʚʨʜʠʪʠ ʅʘʮʠʦʥʘʣʘʥʠ ʩʘʚʝʪ). ʀʟʫʟʝʪʥʦ, ʫʥʠʚʝʨʟʠʪʝʪ ʩʝ 
ʤʦʞʝ ʦʩʥʦʚʘʪʠ ʫ ʧʦˀʫ ʫʤʝʪʥʦʩʪʠ, ʘʢʦ ʠʤʘ ʩʚʘ ʪʨʠ ʥʠʚʦʘ ʩʪʫʜʠʿʘ ʠʟ 
ʥʘʿʤʘˁʝ ʪʨʠ ʦʙʣʩʪʠ ʫʤʝʪʥʦʩʪʠ. 

¶ ʌʘʢʫʣʪʝʪ, ʦʜʥʦʩʥʦ ʫʤʝʪʥʠʯʢʘ ʘʢʘʜʝʤʠʿʘ, ʫ ʩʘʩʪʘʚʫ ʫʥʠʚʝʨʟʠʪʝʪʘ ï 
ʌʘʢʫʣʪʝʪ, ʦʜʥʦʩʥʦ ʫʤʝʪʥʠʯʢʘ ʘʢʘʜʝʤʠʿʘ, ʿʝʩʪʝ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ, 
ʦʜʥʦʩʥʦ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʿʝʜʠʥʠʮʘ ʫ ʩʘʩʪʘʚʫ ʫʥʠʚʝʨʟʠʪʝʪʘ, ʢʦʿʘ ʦʩʪʚʘʨʫʿʝ 
ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʩʢʝ ʧʨʦʛʨʘʤʝ ʠ ʨʘʟʚʠʿʘ ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʠ, ʩʪʨʫʯʥʠ, 
ʦʜʥʦʩʥʦ ʫʤʝʪʥʠʯʢʠ ʨʘʜ ʫ ʿʝʜʥʦʿ ʠʣʠ ʚʠʰʝ ʦʙʣʘʩʪʠ, ʬʘʢʫʣʪʝʪ, ʦʜʥʦʩʥʦ 
ʫʤʝʪʥʠʯʢʘ ʘʢʘʜʝʤʠʿʘ, ʫ ʧʨʘʚʥʦʤ ʧʨʦʤʝʪʫ ʥʘʩʪʫʧʘ ʧʦʜ ʥʘʟʠʚʦʤ 
ʫʥʠʚʝʨʟʠʪʝʪʘ ʫ ʯʠʿʝʤ ʿʝ ʩʘʩʪʘʚʫ ʠ ʧʦʜ ʩʚʦʿʠʤ ʥʘʟʠʚʦʤ, ʫ ʩʢʣʘʜʫ ʩʘ 
ʩʪʘʪʫʪʦʤ ʫʥʠʚʝʨʟʠʪʝʪʘ. 

¶ ɸʢʘʜʝʤʠʿʘ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ ï ɸʢʘʜʝʤʠʿʘ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ ʿʝ 
ʩʘʤʦʩʪʘʣʥʘ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʢʦʿʘ ʫ ʦʙʘʚˀʘˁʫ ʜʝʣʘʪʥʦʩʪʠ 
ʦʙʿʝʜʠˁʫʿʝ ʦʙʨʘʟʦʚʥʠ, ʠʩʪʨʘʞʠʚʘʯʢʠ, ʩʪʨʫʯʥʠ ʠ ʫʤʝʪʥʠʯʢʠ ʨʘʜ, ʢʘʦ 
ʢʦʤʧʦʥʝʥʪʝ ʿʝʜʠʥʩʪʚʝʥʦʛ ʧʨʦʮʝʩʘ ʚʠʩʦʢʦʛ ʦʙʨʘʟʦʚʘˁʘ. ɸʢʘʜʝʤʠʿʘ 
ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ ʤʦʞʝ ʦʩʪʚʘʨʠʚʘʪʠ ʦʩʥʦʚʥʝ ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ ʠ 
ʩʧʝʮʠʿʘʣʠʩʪʠʯʢʝ ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ. ɺʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʠʤʘ ʩʪʘʪʫʩ 
ʘʢʘʜʝʤʠʿʝ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ ʘʢʦ ʦʩʪʚʘʨʫʿʝ ʥʘʿʤʘˁʝ ʧʝʪ ʘʢʨʝʜʠʪʦʚʘʥʠʭ 
ʩʪʫʜʠʿʩʢʠʭ ʧʨʦʛʨʘʤʘ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ ʠʟ ʥʘʿʤʘˁʝ ʪʨʠ ʧʦˀʘ. 

¶ ɺʠʩʦʢʘ ʰʢʦʣʘ ï ɺʠʩʦʢʘ ʰʢʦʣʘ ʿʝ ʩʘʤʦʩʪʘʣʥʘ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʢʦʿʘ 
ʦʩʪʚʘʨʫʝʿ ʘʢʘʜʝʤʩʢʝ ʦʩʥʦʚʥʝ, ʩʧʝʮʠʿʘʣʠʩʪʠʯʢʝ ʠ ʜʠʧʣʦʤʩʢʝ ʘʢʘʜʝʤʩʢʝ 
ʩʪʫʜʠʿʝ ʠʟ ʿʝʜʥʝ ʠʣʠ ʚʠʰʝ ʦʙʣʘʩʪʠ. 

¶ ɺʠʩʦʢʘ ʰʢʦʣʘ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ ï ɺʠʩʦʢʘ ʰʢʦʣʘ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ ʿʝ 
ʩʘʤʦʩʪʘʣʥʘ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʢʦʿʘ ʦʩʪʚʘʨʫʿʝ ʦʩʥʦʚʥʝ ʩʪʨʫʢʦʚʥʝ ʠ 
ʩʧʝʮʠʿʘʣʠʩʪʠʯʢʝ ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ ʠʟ ʿʝʜʥʝ ʠʣʠ ʚʠʰʝ ʦʙʣʘʩʪʠ.  

ʅʘʚʝʜʝʥʝ ʫʩʪʘʥʦʚʝ ʠʤʘʿʫ ʩʚʦʿʩʪʚʦ ʧʨʘʚʥʦʛ ʣʠʮʘ. ʅʘʚʝʜʝʥʝ ʫʩʪʘʥʦʚʝ ʩʫ 
ʩʘʤʦʩʪʘʣʥʝ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ, ʦʩʠʤ ʬʘʢʫʣʪʝʪʘ ʠ ʫʤʝʪʥʠʯʢʠʭ 
ʘʢʘʜʝʤʠʿʘ.  

8.2  ɺʨʩʪʝ ʠ ʥʠʚʦʠ ʩʪʫʜʠʿʘ 

ɼʝʣʘʪʥʦʩʪ ʚʠʩʦʢʦʛ ʦʙʨʘʟʦʚʘˁʘ ʦʩʪʚʘʨʫʿʝ ʦʩʪʚʘʨʫʿʝ ʩʝ ʢʨʦʟ ʘʢʘʜʝʤʩʢʝ ʠ 
ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ ʥʘ ʦʩʥʦʚʫ ʦʜʦʙʨʝʥʠʭ, ʦʜʥʦʩʥʦ ʘʢʨʝʜʠʪʦʚʘʥʠʭ ʩʪʫʜʠʿʩʢʠʭ 
ʧʨʦʛʨʘʤʘ ʟʘ ʩʪʠʮʘˁʝ ʚʠʩʦʢʦʛ ʦʙʨʘʟʦʚʘˁʘ.  

ʅʘ ʘʢʘʜʝʤʩʢʠʤ ʩʪʫʜʠʿʘʤʘ ʠʟʚʦʜʠ ʩʝ ʘʢʘʜʝʤʩʢʠ ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ ʢʦʿʠ 
ʦʩʧʦʩʦʙˀʘʚʘ ʩʪʫʜʝʥʪʝ ʟʘ ʨʘʟʚʦʿ ʠ ʧʨʠʤʝʥʫ ʥʘʫʯʥʠʭ, ʩʪʨʫʯʥʠʭ ʠ 
ʫʤʝʪʥʠʯʢʠʭ ʜʦʩʪʠʛʥʫ˂ʘ. 

ʅʘ ʩʪʨʫʢʦʚʥʠʤ ʩʪʫʜʠʿʘʤʘ ʠʟʚʦʜʠ ʩʝ ʩʪʨʫʢʦʚʥʠ ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ, ʢʦʿʠ 
ʦʩʧʦʩʦʙˀʘʚʘ ʩʪʫʜʝʥʪʝ ʟʘ ʧʨʠʤʝʥʫ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ ʧʦʪʨʝʙʥʠʭ ʟʘ 
ʫʢʣˀʫʯʠʚʘˁʝ ʫ ʨʘʜʥʠ ʧʨʦʮʝʩ. 

ʉʪʫʜʠʿʝ ʧʨʚʦʛ ʩʪʝʧʝʥʘ: 
1) ʦʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ;  
2) ʦʩʥʦʚʥʝ ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ. 
 

ʉʪʫʜʠʿʝ ʜʨʫʛʦʛ ʩʪʝʧʝʥʘ ʩʫ: 
1) ɼʠʧʣʦʤʩʢʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ï ʤʘʩʪʝʨ; 
2) ʉʧʝʮʠʿʘʣʠʩʪʠʯʢʝ ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ; 
3) ʉʧʝʮʠʿʘʣʠʩʪʠʯʢʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ. 
 

ʉʪʫʜʠʿʝ ʪʨʝ˂ʝʛ ʩʪʝʧʝʥʘ ʩʫ ʜʦʢʪʦʨʩʢʝ ʠ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ. 

8.3  ɸʢʨʝʜʠʪʘʮʠʿʘ 
ɸʢʨʝʜʠʪʘʮʠʿʦʤ ʩʝ ʫʪʚʨʹʫʿʝ ʜʘ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʠ ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ 
ʠʩʧʫˁʘʚʘʿʫ ʩʪʘʥʜʘʨʜʝ ʢʦʿʝ ʿʝ ʫʪʚʨʜʠʦ ʅʘʮʠʦʥʘʣʥʠ ʩʘʚʝʪ ʠ ʜʘ 
ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʠʤʘ ʧʨʘʚʦ ʥʘ ʠʟʜʘʚʘˁʝ ʿʘʚʥʠʭ ʠʩʧʨʘʚʘ ʫ ʩʢʣʘʜʫ 
ʩʘ ɿʘʢʦʥʦʤ ʦ ʚʠʩʦʢʦʤ ʦʙʨʘʟʦʚʘˁʫ. 

ʋ ʧʦʩʪʫʧʢʫ ʘʢʨʝʜʠʪʘʮʠʿʝ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ ʫʪʚʨʹʫʿʝ ʩʝ ʜʘ ʣʠ 
ʫʩʪʘʥʦʚʘ ʠʩʧʫˁʘʚʘ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʫʩʣʦʚʝ ʢʦʿʠ ʩʫ, ʧʦ ɿʘʢʦʥʫ ʦ ʚʠʩʦʢʦʤ 
ʦʙʨʘʟʦʚʘˁʫ, ʧʨʝʜʚʠʹʝʥʠ ʟʘ ʜʘʪʝ ʫʩʪʘʥʦʚʝ ʢʦʿʝ ʦʙʘʚˀʘʿʫ ʚʠʩʦʢʦʰʢʦʣʩʢʫ 
ʜʝʣʘʪʥʦʩʪ. 

ʋ ʧʦʩʪʫʧʢʫ ʘʢʨʝʜʠʪʘʮʠʿʝ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʫʪʚʨʹʫʿʝ ʩʝ ʠ ʜʘ ʣʠ ʩʫ 
ʠʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʟʘ ʫʚʦʹʝˁʝ ʪʦʛ ʧʨʦʛʨʘʤʘ, ʫ ʩʢʣʘʜʫ ʟʘʢʦʥʦʤ. 

ʇʦʩʪʫʧʘʢ ʘʢʨʝʜʠʪʘʮʠʿʝ ʩʧʨʦʚʦʜʠ ʩʝ ʥʘ ʟʘʭʪʝʚ ʄʠʥʠʩʪʘʨʩʪʚʘ, ʦʩʥʠʚʘʯʘ, 
ʦʜʥʦʩʥʦ ʩʘʤʝ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ. 

ʋ ʧʦʩʪʫʧʢʫ ʘʢʨʝʜʠʪʘʮʠʿʝ ʂʦʤʠʩʠʿʘ ʟʘ ʘʢʨʝʜʠʪʘʮʠʿʫ ʠ ʧʨʦʚʝʨʫ ʢʚʘʣʠʪʝʪʘ: 
1. ʠʟʜʘʿʝ ʫʚʝʨʝˁʝ ʦ ʘʢʨʝʜʠʪʘʮʠʿʠ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ, ʦʜʥʦʩʥʦ 
ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ; 

2. ʫʧʫ˂ʫʿʝ ʚʠʩʦʢʦʰʢʦʣʩʢʦʿ ʫʩʪʘʥʦʚʠ ʘʢʪ ʫʧʦʟʦʨʝˁʘ, ʢʦʿʠʤ ʩʝ ʫʢʘʟʫʿʝ ʥʘ 
ʥʝʜʦʩʪʘʪʢʝ ʫ ʧʦʛʣʝʜʫ ʠʩʧʫˁʝʥʦʩʪʠ ʫʩʣʦʚʘ, ʢʚʘʣʠʪʝʪʘ ʨʘʜʘ ʚʠʩʦʢʦʰʢʦʣʩʢʝ 
ʫʩʪʘʥʦʚʝ, ʦʜʥʦʩʥʦ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ, ʠ ʦʩʪʘʚˀʘ ʨʦʢ ʟʘ ʦʪʢʣʘˁʘˁʝ 
ʥʘʚʝʜʝʥʠʭ ʥʝʜʦʩʪʘʪʘʢʘ, ʩ ʪʠʤ ʰʪʦ ʧʦ ʠʩʪʝʢʫ ʪʦʛ ʨʦʢʘ ʦʜʣʫʯʫʿʝ ʦ ʟʘʭʪʝʚʫ 

3. ʜʦʥʦʩʠ ʨʝʰʝˁʝ ʢʦʿʠʤ ʩʝ ʦʜʙʠʿʘ ʟʘʭʪʝʚ ʟʘ ʘʢʨʝʜʠʪʘʮʠʿʫ. 
 

ʋ ʧʦʩʪʫʧʢʫ ʦʜʣʫʯʠʚʘˁʘ ʦ ʘʢʨʝʜʠʪʘʮʠʿʠ ʢʦʤʠʩʠʿʘ ʫʟʠʤʘ ʫ ʦʙʟʠʨ ʨʝʟʫʣʪʘʪʝ 
ʚʨʝʜʥʦʚʘˁʘ ʢʚʘʣʠʪʝʪʘ ʠʟ ʯʣʘʥʘ 15. ɿʘʢʦʥʘ ʦ ʚʠʩʦʢʦʤ ʦʙʨʘʟʦʚʘˁʫ ʠ 
ʨʝʟʫʣʪʘʪʝ ʩʘʤʦʚʨʝʜʥʦʚʘˁʘ ʠʟ ʯʣʘʥʘ 17. ʠʩʪʦʛ ʟʘʢʦʥʘ. 

ɸʢʦ ʂʦʤʠʩʠʿʘ ʜʦʥʝʩʝ ʨʝʰʝˁʝ ʢʦʿʠʤ ʩʝ ʦʜʙʠʿʘ ʟʘʭʪʝʚ ʟʘ ʘʢʨʝʜʠʪʘʮʠʿʫ, 
ʦʩʥʠʚʘʯ ʦʜʥʦʩʥʦ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ, ʤʦʞʝ ʫ ʨʦʢʫ ʦʜ 30 ʜʘʥʘ ʦʜ ʜʘʥʘ 
ʧʨʠʿʝʤʘ ʨʝʰʝˁʘ ʫʣʦʞʠʪʠ ʞʘʣʙʫ ʅʘʮʠʦʥʘʣʥʦʤ ʩʘʚʝʪʫ.  

ʇʨʦʪʠʚ ʨʝʰʝˁʘ ʅʘʮʠʦʥʘʣʥʦʛ ʩʘʚʝʪʘ ʧʦ ʞʘʣʙʠ ʥʝ ʤʦʞʝ ʩʝ ʚʦʜʠʪʠ ʫʧʨʘʚʥʠ 
ʩʧʦʨ. 

ʆʩʥʠʚʘʯ, ʦʜʥʦʩʥʦ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʠʤʘ ʧʨʘʚʦ ʜʘ ʧʦʥʦʚʠ ʧʨʘʚʦ ʟʘ 
ʘʢʨʝʜʠʪʘʮʠʿʫ ʧʦ ʠʩʪʝʢʫ ʨʦʢʘ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ ʦʜ ʜʘʥʘ ʜʦʥʦʰʝˁʘ ʨʝʰʝˁʘ 
ʢʦʿʠʤ ʩʝ ʦʜʙʠʿʘ ʟʘʭʪʝʚ ʟʘ ʘʢʨʝʜʠʪʘʮʠʿʫ. 

ɺʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʤʦʞʝ ʧʦʯʝʪʠ ʩʘ ʨʘʜʦʤ ʠ ʦʙʘʚˀʘʪʠ ʜʝʣʘʪʥʦʩʪ ʧʦ 
ʜʦʙʠʿʘˁʫ ʜʦʟʚʦʣʝ ʟʘ ʨʘʜ. 

ɼʦʟʚʦʣʫ ʟʘ ʨʘʜ ʠʟʜʘʿʝ ʄʠʥʠʩʪʘʨʩʪʚʦ, ʥʘ ʟʘʭʪʝʚ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ, ʘ 
ʥʘ ʪʝʨʠʪʦʨʠʿʠ ɸʫʪʦʥʦʤʥʝ ʧʦʢʨʘʿʠʥʝ ɺʦʿʚʦʜʠʥʝ, ʜʦʟʚʦʣʠ ʠʟʜʘʿʫ ˁʝʥʠ 
ʦʨʛʘʥʠ ʥʘʜʣʝʞʥʠ ʟʘ ʧʦʚʝʨʝʥʝ ʧʦʩʣʦʚʝ. 

8.4  ʆʨʛʘʥʠʟʘʮʠʿʘ ʩʪʫʜʠʿʘ 

8.4.1. Bachelor 
ʆʩʥʦʚʥʝ ʩʪʫʜʠʿʝ ʦʨʛʘʥʠʟʫʿʫ ʩʚʝ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ ʧʨʝʜʚʠʹʝʥʝ ʟʘʢʦʥʦʤ ʦ 
ʚʠʩʦʢʦʤ ʦʙʨʘʟʦʚʘˁʫ. 
ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ʪʨʘʿʫ ʪʨʠ ʜʦ ʯʝʪʠʨʠ ʛʦʜʠʥʝ. 
ʆʩʥʦʚʥʝ ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ ʪʨʘʿʫ ʪʨʠ ʛʦʜʠʥʝ. 
ʉʪʫʜʠʿʩʢʠʤ ʧʨʦʛʨʘʤʦʤ ʦʩʥʦʚʥʠʭ ʠ ʩʧʝʮʠʿʘʣʠʩʪʠʯʢʠʭ ʩʪʫʜʠʿʘ ʤʦʞʝ ʙʠʪʠ ʧʨʝʜʚʠʹʝʥ 
ʟʘʚʨʰʥʠ ʨʘʜ. 
ʃʠʮʝ ʢʦʿʝ ʟʘʚʨʰʠ ʦʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ʩʪʠʯʝ ʩʪʨʫʯʥʠ ʥʘʟʠʚ ʩʘ ʥʘʟʥʘʢʦʤ 
ʟʚʘˁʘ ʧʨʚʦʛ ʩʪʝʧʝʥʘ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʠʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʣʘʩʪʠ ï bachelor.  
ʃʠʮʝ ʢʦʿʝ ʟʘʚʨʰʠ ʦʩʥʦʚʥʝ ʩʪʨʫʢʦʚʥʝ ʩʪʫʜʠʿʝ ʩʪʠʯʝ ʩʪʨʫʯʥʠ ʥʘʟʠʚ ʩʘ ʥʘʟʥʘʢʦʤ 
ʟʚʘˁʘ ʧʨʚʦʛ ʩʪʝʧʝʥʘ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ ʠʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʣʘʩʪʠ ï bachelor apply. 
8.4.2. Master 
ɼʠʧʣʦʤʩʢʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ʤʦʛʫ ʜʘ ʦʨʛʘʥʠʟʫʿʫ ʫʥʠʚʝʨʟʠʪʝʪ, ʬʘʢʫʣʪʝʪ ʠ ʚʠʩʦʢʘ 
ʰʢʦʣʘ.  
ɼʠʧʣʦʤʩʢʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ʪʨʘʿʫ ʿʝʜʥʫ ʠʣʠ ʜʚʝ ʛʦʜʠʥʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʨʘʿʘˁʘ 
ʦʜ ʦʩʥʦʚʥʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ. 
ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ ʜʠʧʣʦʤʩʢʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʩʘʜʨʞʠ ʦʙʘʚʝʟʫ ʠʟʨʘʜʝ ʟʘ-
ʚʨʰʥʦʛ ʨʘʜʘ. 
ʃʠʮʝ ʢʦʿʝ ʟʘʚʨʰʠ ʜʠʧʣʦʤʩʢʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ʩʪʠʯʝ ʘʢʘʜʝʤʩʢʠ ʥʘʟʠʚ ʜʠʧʣʦ-
ʤʠʨʘʥʠ, ʩʘ ʥʘʟʥʘʢʦʤ ʟʚʘˁʘ ʜʨʫʛʦʛ ʩʪʝʧʝʥʘ ʜʠʧʣʦʤʩʢʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʠʟ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʣʘʩʪʠ ï master. 
8.4.3. ʀʥʪʝʛʨʠʩʘʥʝ ʩʪʫʜʠʿʝ (ʧʨʦʛʨʘʤ ʫ ʿʝʜʥʦʤ ʮʠʢʣʫʩʫ) 
ɸʢʘʜʝʤʩʢʠ ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ ʠʟ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ ʤʦʛʫ ʩʝ ʦʨʛʘʥʠʟʦʚʘʪʠ ʠʥʪʝ-
ʛʨʠʩʘʥʦ ʫ ʦʢʚʠʨʫ ʦʩʥʦʚʥʠʭ ʠ ʜʠʧʣʦʤʩʢʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ, ʩʘ ʫʢʫʧʥʠʤ ʦʙʠʤʦʤ 
ʦʜ ʥʘʿʚʠʰʝ 360 ɽʉʇɹ ʙʦʜʦʚʘ. 
 

8.5 ɼʦʢʪʦʨʘʪ 

ɼʦʢʪʦʨʩʢʝ ʩʪʫʜʠʿʝ ʤʦʛʫ ʜʘ ʦʨʛʘʥʠʟʫʿʫ ʫʥʠʚʝʨʟʠʪʝʪʠ ʠ ʬʘʢʫʣʪʝʪʠ. 
ɼʦʢʪʦʨʩʢʝ ʩʪʫʜʠʿʝ ʪʨʘʿʫ ʥʘʿʤʘˁʝ ʪʨʠ ʛʦʜʠʥʝ ʫʟ ʧʨʝʪʭʦʜʥʦ ʪʨʘʿʘˁʝ ʦʩʥʦʚʥʠʭ ʠ 
ʜʠʧʣʦʤʩʢʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʦʜ ʥʘʿʤʘˁʝ ʧʝʪ ʛʦʜʠʥʘ. 
ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʿʝ ʟʘʚʨʰʥʠ ʜʝʦ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʜʦʢʪʦʨʩʢʠʭ ʩʪʫʜʠʿʘ, 
ʦʩʠʤ ʜʦʢʪʦʨʘʪʘ ʫʤʝʪʥʦʩʪʠ ʢʦʿʠ ʿʝ ʫʤʝʪʥʠʯʢʠ ʧʨʦʿʝʢʘʪ. 
ʀʟʫʟʝʪʥʦ, ʜʦʢʪʦʨʘʪ ʥʘʫʢʘ ʤʦʞʝ ʜʘ ʩʪʝʢʥʝ ʣʠʮʝ ʩʘ ʟʘʚʨʰʝʥʠʤ ʩʪʫʜʠʿʘʤʘ ʤʝʜʠʮʠʥʝ 
ʠ ʟʘʚʨʰʝʥʦʤ ʩʧʝʮʠʿʘʣʠʟʘʮʠʿʦʤ ʥʘ ʦʩʥʦʚʫ ʦʜʦʙʨʘˁʝʥʝ ʜʠʩʝʨʪʘʮʠʿʝ ʟʘʩʥʦʚʘʥʝ ʥʘ 
ʨʘʜʦʚʠʤʘ ʦʙʿʘʚˀʝʥʠʤ ʫ ʚʨʭʫʥʩʢʠʤ ʩʚʝʪʩʢʠʤ ʯʘʩʦʧʠʩʠʤʘ. 
 

8.6 ʉʠʩʪʝʤ ʦʮʝˁʠʚʘˁʘ 
ʋʩʧʝʰʥʦʩʪ ʩʪʫʜʝʥʘʪʘ ʫ ʩʘʚʣʘʹʠʚʘˁʫ ʧʦʿʝʜʠʥʦʛ ʧʨʝʜʤʝʪʘ ʢʦʥʪʠʥʫʠʨʘʥʦ ʩʝ ʧʨʘʪʠ 
ʪʦʢʦʤ ʥʘʩʪʘʚʝ ʠ ʠʟʨʘʞʘʚʘ ʩʝ ʧʦʝʥʠʤʘ. 
ʀʩʧʫˁʘʚʘˁʝʤ ʧʨʝʜʠʩʧʠʪʥʠʭ ʦʙʘʚʝʟʘ ʠ ʧʦʣʘʛʘˁʝʤ ʠʩʧʠʪʘ ʩʪʫʜʝʥʪ ʤʦʞʝ ʦʩʪʚʘ-
ʨʠʪʠ ʥʘʿʚʠʰʝ 100 ʧʦʝʥʘ. 
ʉʪʫʜʠʿʩʢʠʤ ʧʨʦʛʨʘʤʦʤ ʫʪʚʨʹʫʿʝ ʩʝ ʩʨʘʟʤʝʨʘ ʧʦʝʥʘ ʩʪʝʯʝʥʠʭ ʫ ʧʨʝʜʠʩʧʠʪʥʠʤ 
ʦʙʘʚʝʟʘʤʘ ʠ ʥʘ ʠʩʧʠʪʫ, ʧʨʠ ʯʝʤʫ ʧʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʫʯʝʩʪʚʫʿʫ ʩʘ ʥʘʿʤʘˁʝ 30, ʘ 
ʥʘʿʚʠʰʝ 70 ʧʦʝʥʘ. 
ʋʩʧʝʭ ʩʪʫʜʝʥʘʪʘ ʥʘ ʠʩʧʠʪʫ ʠʟʨʘʞʘʚʘ ʩʝ ʦʮʝʥʦʤ ʦʜ 5 (ʥʠʿʝ ʧʦʣʦʞʠʦ) ʜʦ 10 
(ʦʜʣʠʯʘʥ). 
ɺʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʤʦʞʝ ʧʨʦʧʠʩʘʪʠ ʠ ʜʨʫʛʠ, ʥʝʥʫʤʝʨʠʯʢʠ ʥʘʯʠʥ ʦʮʝˁʠʚʘˁʘ, 
ʫʪʚʨʹʠʚʘˁʝʤ ʦʜʥʦʩʘ ʦʚʠʭ ʦʮʝʥʘ ʩʘ ʦʮʝʥʘʤʘ ʦʜ 5 ʜʦ 10. 
ʆʧʰʪʠʤ ʘʢʪʦʤ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ ʙʣʠʞʝ ʩʝ ʫʨʝʹʫʿʝ ʥʘʯʠʥ ʧʦʣʘʛʘˁʘ ʠʩʧʠʪʘ ʠ 
ʦʮʝˁʠʚʘˁʝ ʥʘ ʠʩʧʠʪʫ. 
 

8.7 ʌʦʨʤʘʣʥʠ ʫʩʣʦʚʠ ʟʘ ʥʘʩʪʘʚʘʢ ʚʠʩʦʢʦʛ ʦʙʨʘʟʦʚʘˁʘ 
 

ʂʘʥʜʠʜʘʪ ʟʘ ʫʧʠʩ ʥʘ ʩʪʫʜʠʿʝ ʧʨʚʦʛ ʩʪʝʧʝʥʘ ʧʦʣʘʞʝ ʧʨʠʿʝʤʥʠ ʠʩʧʠʪ ʠʣʠ ʠʩʧʠʪ ʟʘ 
ʧʨʦʚʝʨʫ ʩʢʣʦʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʫ ʩʢʣʘʜʫ ʩʘ ʦʧʰʪʠʤ ʘʢʪʦʤ ʩʘʤʦʩʪʘʣʥʝ ʚʠʩʦ-
ʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ. 
ʈʝʜʦʩʣʝʜ ʢʘʥʜʠʜʘʪʘ ʟʘ ʫʧʠʩ ʥʘ ʩʪʫʜʠʿʝ ʧʨʚʦʛ ʩʪʝʧʝʥʘ ʫʪʚʨʹʫʿʝ ʩʝ ʥʘ ʦʩʥʦʚʫ 
ʦʧʰʪʝʛ ʫʩʧʝʭʘ ʧʦʩʪʠʛʥʫʪʦʛ ʫ ʩʨʝʜˁʝʤ ʦʙʨʘʟʦʚʘˁʫ ʠ ʨʝʟʫʣʪʘʪʘ ʧʦʩʪʠʛʥʫʪʠʭ ʥʘ 
ʧʨʠʿʝʤʥʦʤ ʠʩʧʠʪʫ, ʦʜʥʦʩʥʦ ʠʩʧʠʪʫ ʟʘ ʧʨʦʚʝʨʫ ʩʢʣʦʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ. ʂʘʥʜʠʜʘʪ 
ʢʦʿʠ ʠʤʘ ʧʦʣʦʞʝʥʫ ʦʧʰʪʫ ʤʘʪʫʨʫ ʥʝ ʧʦʣʘʞʝ ʧʨʠʿʝʤʥʠ ʠʩʧʠʪ. ʋʤʝʩʪʦ ʧʨʠʿʝʤʥʦʛ 
ʠʩʧʠʪʘ ʦʚʦʤ ʢʘʥʜʠʜʘʪʫ ʚʨʝʜʥʫʿʫ ʩʝ ʨʝʟʫʣʪʘʪʠ ʦʧʰʪʝ ʤʘʪʫʨʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʦʧʰʪʠʤ 
ʘʢʪʦʤ ʩʘʤʦʩʪʘʣʥʝ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ. 
 

ʉʘʤʦʩʪʘʣʥʘ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʤʦʞʝ ʢʘʥʜʠʜʘʪʘ ʩʘ ʧʦʣʦʞʝʥʦʤ ʩʪʨʫʯʥʦʤ, 
ʦʜʥʦʩʥʦ ʫʤʝʪʥʠʯʢʦʤ ʤʘʪʫʨʦʤ, ʫʤʝʩʪʦ ʧʨʠʿʝʤʥʦʛ ʠʩʧʠʪʘ, ʫʧʫʪʠʪʠ ʥʘ ʧʦʣʘʛʘˁʝ 
ʦʜʨʝʹʝʥʠʭ ʧʨʝʜʤʝʪʘ ʦʧʰʪʝ ʤʘʪʫʨʝ. 
 

ʅʘ ʦʩʥʦʚʫ ʢʨʠʪʝʨʠʿʫʤʘ ʠʟ ʢʦʥʢʫʨʩʘ, ʩʘʤʦʩʪʘʣʥʘ ʚʠʩʦʢʦʰʢʦʣʩʢʘ ʫʩʪʘʥʦʚʘ ʩʘʯʠ-
ˁʘʚʘ ʣʠʩʪʫ ʧʨʠʿʘʚˀʝʥʠʭ ʢʘʥʜʠʜʘʪʘ. 
 

ʇʨʘʚʦ ʫʧʠʩʘ ʥʘ ʩʪʫʜʠʿʝ ʧʨʚʦʛ ʩʪʝʧʝʥʘ ʩʪʠʯʝ ʢʘʥʜʠʜʘʪ ʢʦʿʠ ʿʝ ʥʘ ʨʘʥʛ ʣʠʩʪʠ ʨʘʥ-
ʛʠʨʘʥ ʫ ʦʢʚʠʨʫ ʙʨʦʿʘ ʩʪʫʜʝʥʘʪʘ ʠʟ ʯʣʘʥʘ 84. ɿʘʢʦʥʘ ʦ ʚʠʩʦʢʦʤ ʦʙʨʘʟʦʚʘˁʫ. 
 

ʉʪʫʜʝʥʪ ʩʪʫʜʠʿʘ ʧʨʚʦʛ ʩʪʝʧʝʥʘ ʜʨʫʛʝ ʩʘʤʦʩʪʘʣʥʝ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ, ʣʠʮʝ 
ʢʦʿʝ ʠʤʘ ʩʪʝʯʝʥʦ ʚʠʩʦʢʦ ʦʙʨʘʟʦʚʘˁʝ ʥʘ ʩʪʫʜʠʿʘʤʘ ʧʨʚʦʛ ʩʪʝʧʝʥʘ ʠ ʣʠʮʝ ʢʦʤʝ ʿʝ 
ʧʨʝʩʪʘʦ ʩʪʘʪʫʩ ʩʪʫʜʝʥʪʘ ʫ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤ ʟʘʢʦʥʦʤ, ʤʦʞʝ ʩʝ ʫʧʠʩʘʪʠ ʥʘ ʩʪʫʜʠʿʝ 
ʧʨʚʦʛ ʩʪʝʧʝʥʘ, ʧʦʜ ʫʩʣʦʚʠʤʘ ʠ ʥʘ ʥʘʯʠʥ ʧʨʦʧʠʩʘʥ ʦʧʰʪʠʤ ʘʢʪʦʤ ʩʘʤʦʩʪʘʣʥʝ 
ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ, ʥʘ ʣʠʯʥʠ ʟʘʭʪʝʚ. 
 

ʅʘ ʩʪʫʜʠʿʝ ʜʨʫʛʦʛ ʠ ʪʨʝ˂ʝʛ ʩʪʝʧʝʥʘ ʢʘʥʜʠʜʘʪ ʩʝ ʫʧʠʩʫʿʝ ʧʦʜ ʫʩʣʦʚʠʤʘ, ʥʘ ʥʘʯʠʥ 
ʠ ʧʦ ʧʦʩʪʫʧʢʫ ʫʪʚʨʹʝʥʦʤ ʦʧʰʪʠʤ ʘʢʪʦʤ ʠ ʢʦʥʢʫʨʩʢʦʤ ʩʘʤʦʩʪʘʣʥʝ ʚʠʩʦʢʦʰʢʦʣʩʢʝ 
ʫʩʪʘʥʦʚʝ. 
 

8.8 ʅʘʮʠʦʥʘʣʥʠ ʠʟʚʦʨʠ ʠʥʬʦʨʤʘʮʠʿʘ 
¶ ʄʠʥʠʩʪʘʨʩʪʚʦ ʧʨʦʩʚʝʪʝ ʠ ʩʧʦʨʪʘ, ʅʝʤʘˁʠʥʘ 22 ï 26,  11000 ɹʝʦʛʨʘʜ, 
ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ; ʊʝʣʝʬʦʥ: +381/11/363 13 68 , ʬʘʢʩ: +381/11/361 65 14; web: 
mps.sr.gov.yu 
¶ ʂʦʥʬʝʨʝʥʮʠʿʘ ʫʥʠʚʝʨʟʠʪʝʪʘ 
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ʉʪʘʥʜʘʨʜ 5: ʂʫʨʠʢʫʣʫʤ 

ʂʫʨʠʢʫʣʫʤ ʦʩʥʦʚʥʠʭ ʘʢʘʜʝʤʩʢʠʭ ʩʪʫʜʠʿʘ ʍʦʨʪʠʢʫʣʪʫʨʝ ʿʝ ʢʦʥʮʠʧʠʨʘʥ ʪʘʢʦ ʜʘ 

ʟʘʜʦʚʦˀʠ ʠ ʠʩʧʫʥʠ ʧʦʩʪʘʚˀʝʥʝ ʠ ʜʝʬʠʥʠʩʘʥʝ ʮʠˀʝʚʝ ʠ ʦʙʘʚʝʟʝ. ʉʪʨʫʢʪʫʨʘ 

ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʩʘ ʦʢʦ 18,75% ʘʢʘʜʝʤʩʢʦ-ʦʧʰʪʝʦʙʨʘʟʦʚʥʠʭ, ʦʢʦ 

16,67% ʪʝʦʨʠʿʩʢʦ-ʤʝʪʦʜʦʣʦʰʢʠʭ, ʦʢʦ 33,33% ʥʘʫʯʥʦ-ʩʪʨʫʯʥʠʭ ʠ ʦʢʦ 31,25% 

ʩʪʨʫʯʥʦ-ʘʧʣʠʢʘʪʠʚʥʠʭ ʧʨʝʜʤʝʪʘ ʦʜ ʫʢʫʧʥʠʭ ʙʦʜʦʚʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ. 

ʊʘʢʦʹʝ, ʿʝ ʠʩʧʫˁʝʥʦ ʜʘ ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ ʙʫʜʫ ʟʘʩʪʫʧˀʝʥʠ ʩʘ 20% ɽʉʇɹ 

ʙʦʜʦʚʘ. ʇʦʨʝʜ ʦʚʝ ʧʦʜʝʣʝ ʧʨʝʜʤʝʪʠ ʢʦʿʠ ʩʘʯʠˁʘʚʘʿʫ ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ 

ʭʦʨʪʠʢʫʣʪʫʨʝ, ʤʦʛʫ ʩʝ ʧʦʜʝʣʠʪʠ ʥʘ ʩʣʝʜʝ˂ʝ ʛʨʫʧʝ: 

¶ ʛʨʫʧʘ ʧʨʝʜʤʝʪʘ ʠʟ ʦʩʥʦʚʥʠʭ ʠʥʞʝˁʝʨʩʢʠʭ ʜʠʩʮʠʧʣʠʥʘ 

(ʤʘʪʝʤʘʪʠʢʘ, ʭʝʤʠʿʘ, ʙʠʦʣʦʛʠʿʘ, ʛʝʥʝʪʠʢʝ), 

¶ ʛʨʫʧʘ ʧʨʝʜʤʝʪʘ ʠʟ ʤʘʰʠʥʩʪʚʘ, ʠʥʬʦʨʤʘʪʠʢʝ,  ʠ ʤʝʥʘ˅ʤʝʥʪʘ 

¶ ʛʨʫʧʘ ʧʨʝʜʤʝʪʘ ʠʟ ʮʚʝ˂ʘʨʩʪʚʘ, ʜʝʥʜʨʦʣʦʛʠʿʝ, ʧʦʤʦʣʦʛʠʿʝ ʠ 

ʟʘʰʪʠʪʝ ʙʠˀʘʢʘ 

¶ ʛʨʫʧʘ ʧʨʝʜʤʝʪʘ ʩʘ ʫʩʢʦ ʩʪʨʫʯʥʦʤ ʦʨʠʿʝʥʪʘʮʠʿʦʤ ʢʘ ʨʝʰʘʚʘˁʫ 
ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤʘ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ. 

ʇʨʚʝ ʜʚʝ ʛʦʜʠʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʩʥʦʚʥʦ, ʦʧʰʪʝ ʠ ʟʘʿʝʜʥʠʯʢʦ ʦʙʨʘʟʦʚʘˁʝ 

ʩʪʫʜʝʥʘʪʘ ʦʙʨʘʟʦʚʥʦʛ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ, ʜʦʢ ʩʝ ʫ ʪʨʝ˂ʦʿ ʠ ʯʝʪʚʨʪʦʿ ʛʦʜʠʥʠ  

ʦʩʧʦʩʦʙˀʘʚʘʿʫ ʟʘ ʨʘʟʚʦʿ ʠ ʧʨʠʤʝʥʫ ʥʘʫʯʥʠʭ ʠ ʩʪʨʫʯʥʠʭ ʜʦʩʪʠʛʥʫ˂ʘ. 

ʊʦʢʦʤ ʪʨʝ˂ʝ ʠ ʯʝʪʚʨʪʝ ʛʦʜʠʥʝ ʧʦʩʪʦʿʝ ʦʙʘʚʝʟʥʠ ʠ ʠʟʙʦʨʥʠ ʧʨʝʜʤʝʪʠ. ʂʨʦʟ 

ʠʟʙʦʨʥʝ ʧʨʝʜʤʝʪʝ ʩʪʫʜʝʥʪʠ, ʫ ʩʘʨʘʜˁʠ ʩʘ ʧʨʦʬʝʩʦʨʠʤʘ, ʠʩʧʦˀʘʚʘʿʫ ʠ ʧʦʢʘʟʫʿʫ ʩʚʦʿʝ 

ʘʬʠʥʠʪʝʪʝ ʠ ʦʨʠʿʝʥʪʘʮʠʿʝ ʢʦʿʝ ʩʫ ʩʝ ʪʦʢʦʤ ʧʨʚʝ ʜʚʝ ʛʦʜʠʥʝ ʩʪʫʜʠʿʘ ʧʨʦʬʠʣʠʩʘʣʝ. 

ʉʚʠ ʧʨʝʜʤʝʪʠ ʩʫ ʿʝʜʥʦʩʝʤʝʩʪʨʘʣʥʠ ʠ ʥʦʩʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ ɽʉʇɹ ʙʦʜʦʚʘ. 

ʈʝʜʦʩʣʝʜ ʠʟʚʦʹʝˁʘ ʧʨʝʜʤʝʪʘ ʫ ʩʪʫʜʠʿʩʢʦʤ ʧʨʦʛʨʘʤʫ ʿʝ ʣʦʛʠʯʘʥ ʩʣʝʜ ʟʥʘˁʘ 

ʧʦʪʨʝʙʥʠʭ ʟʘ ʥʘʨʝʜʥʝ ʧʨʝʜʤʝʪʝ ʠ ʩʪʠʯʫ ʩʝ ʫ ʧʨʝʪʭʦʜʥʦ ʨʝʘʣʠʟʦʚʘʥʠʤ ʧʨʝʜʤʝʪʠʤʘ. 

ʋ ʢʫʨʠʢʫʣʫʤʫ ʿʝ ʜʝʬʠʥʠʩʘʥ ʦʧʠʩ ʩʚʘʢʦʛ ʧʨʝʜʤʝʪʘ ʢʦʿʠ ʩʘʜʨʞʠ ʥʘʟʠʚ, ʪʠʧ 

ʧʨʝʜʤʝʪʘ, ʛʦʜʠʥʫ ʠ ʩʝʤʝʩʪʘʨ ʩʪʫʜʠʿʘ, ʙʨʦʿ ɽʉʇɹ ʙʦʜʦʚʘ, ʠʤʝ ʥʘʩʪʘʚʥʠʢʘ, ʮʠˀ ʢʫʨʩʘ 

ʩʘ ʦʯʝʢʠʚʘʥʠʤ ʠʩʭʦʜʠʤʘ, ʟʥʘˁʠʤʘ ʠ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ, ʧʨʝʜʫʩʣʦʚʝ ʟʘ ʧʦʭʘʹʘˁʝ 

ʧʨʝʜʤʝʪʘ, ʩʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ, ʧʨʝʧʦʨʫʯʝʥʫ ʣʠʪʝʨʘʪʫʨʫ, ʤʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ, 

ʥʘʯʠʥ ʧʨʦʚʝʨʝ ʟʥʘˁʘ ʠ ʦʮʝˁʠʚʘˁʘ ʠ ʜʨʫʛʝ ʧʦʜʘʪʢʝ. 

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ ʿʝ ʫʩʘʛʣʘʰʝʥ ʩʘ ʝʚʨʦʧʩʢʠʤ ʩʪʘʥʜʘʨʜʠʤʘ ʫ ʧʦʛʣʝʜʫ ʫʩʣʦʚʘ 

ʫʧʠʩʘ, ʪʨʘʿʘˁʘ ʩʪʫʜʠʿʘ, ʫʩʣʦʚʘ ʧʨʝʣʘʩʢʘ ʫ ʥʘʨʝʜʥʫ ʛʦʜʠʥʫ, ʩʪʠʮʘˁʘ ʜʠʧʣʦʤʝ ʠ 

ʥʘʯʠʥʘ ʩʪʫʜʠʨʘˁʘ. 

ʉʘʩʪʘʚʥʠ ʜʝʦ ʢʫʨʠʢʫʣʫʤʘ ʍʦʨʪʠʢʫʣʪʫʨʝ ʿʝ ʨʘʜʥʘ ʧʨʘʢʩʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 45 ʯʘʩʦʚʘ 

ʧʦʩʣʝ ʜʨʫʛʝ ʛʦʜʠʥʝ, ʧʨʦʠʟʚʦʜʥʘ ʧʨʘʢʩʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 45 ʯʘʩʦʚʘ ʧʦʩʣʝ ʪʨʝ˂ʝ ʛʦʜʠʥʝ ʠ 

ʊʝʭʥʦʣʦʰʢʦ ʦʨʛʘʥʠʟʘʮʠʦʥʘ ʧʨʘʢʩʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 45 ʯʘʩʦʚʘ ʧʦʩʣʝ 4. ʛʦʜʠʥʝ 

ʩʪʫʜʠʨʘˁʘ. ʈʝʘʣʠʟʫʿʝ ʩʝ  ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʠʤ ʫʩʪʘʥʦʚʘʤʘ, ʫ 

ʧʨʠʚʨʝʜʥʠʤ ʠ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʩʠʩʪʝʤʠʤʘ ʠ ʿʘʚʥʠʤ ʫʩʪʘʥʦʚʘʤʘ. 

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ ʿʝ ʫʩʢʣʘʹʝʥ ʩʘ ʪʨʠ ʘʢʨʝʜʠʪʦʚʘʥʘ ʧʨʦʛʨʘʤʘ ʠʥʦʩʪʨʘʥʠʭ 

ʚʠʩʦʢʦʰʢʦʣʩʢʠʭ ʫʩʪʘʥʦʚʘ ʦʜ ʢʦʿʠʭ ʩʫ ʜʚʝ ʫʩʪʘʥʦʚʝ ʩʘ ʝʚʨʦʧʩʢʦʛ ʦʙʨʘʟʦʚʥʦʛ 

ʧʨʦʩʪʦʨʘ. 

ɽʚʠʜʝʥʮʠʿʘ: ʇʨʠʣʦʛ 5.1-ʈʘʩʧʦʨʝʜ ʯʘʩʦʚʘ- ʜʘʪʦ ʫ ʥʘʩʪʘʚʢʫ; ʇʨʠʣʦʛ 5.2- ʂˁʠʛʘ ʧʨʝʜʤʝʪʘ (ʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʠ  ʠ ʥʘ ʩʘʿʪʫ ʠʥʩʪʠʪʫʮʠʿʝ: http://polj.ns.ac.yu/)-ʜʘʪʦ ʫ ʧʨʠʣʦʛʫ; ʇʨʠʣʦʛ 5.3-ʆʜʣʫʢʘ 

ʦ ʧʨʠʭʚʘʪʘˁʫ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ ʦʜ ʩʪʨʘʥʝ ʩʪʨʫʯʥʠʭ ʦʨʛʘʥʘ ʚʠʩʦʢʦʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ- ʜʘʪʦ ʫ 

ʥʘʩʪʘʚʢʫ. 
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ʊʘʙʝʣʘ 5.1. ʈʘʩʧʦʨʝʜ ʧʨʝʜʤʝʪʘ ʧʦ ʩʝʤʝʩʪʨʠʤʘ ʠ ʛʦʜʠʥʘʤʘ ʩʪʫʜʠʿʘ ʟʘ ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ 

ʧʨʚʦʛ ʥʠʚʦʘ ʩʪʫʜʠʿʘ  

ʈ.

ʙ. 
ʐ ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ ʉ ʊʠʧ 

ʉʪʘʪʫʩ 

ʧʨʝʜʤʝʪʘ 

ʏʘʩʦʚʠ ʘʢʪʠʚʥʝ 

ʥʘʩʪʘʚʝ 
ʆʩʪʘʣʠ 

ʯʘʩʦʚʠ 
ɽʉʇɹ 

ʇ ɺ ɼʆʅ 

ʇʈɺɸ ɻʆɼʀʅɸ 

1. 7ʆʍʆ1ʆ01 ʍʝʤʠʿʘ I ɸʆ ʆʙʘʚʝʟʥʠ 5 3   7 

2. 7ʆʍʆ1ʆ02 ʇʨʠʥʮʠʧʠ ʝʢʦʥʦʤʠʿʝ I ɸʆ ʆʙʘʚʝʟʥʠ 4 2   7 

3. 7ʆʍʆ1ʆ03 ʄʠʢʨʦʙʠʦʣʦʛʠʿʘ I ʊʄ ʆʙʘʚʝʟʥʠ 4 2   6 

4. 7ʆʍʆ1ʆ04 ʄʘʪʝʤʘʪʠʢʘ I ɸʆ ʆʙʘʚʝʟʥʠ 2 2   4 

5. 7ʆʍʆ1ʆ05 ʄʝʪʝʦʨʦʣʦʛʠʿʘ I ɸʆ ʆʙʘʚʝʟʥʠ 4 2   6 

ʋʢʫʧʥʦ ʫ ʧʨʚʦʤ ʩʝʤʩʪʨʫ: 19 11   30 

6. 7ʆʍʆ2ʆ06 ʉʦʮʠʦʣʦʛʠʿʘ II  ɸʆ ʆʙʘʚʝʟʥʠ 2 1   4 

7. 7ʆʍʆ2ʆ07 ʀʥʬʦʨʤʘʪʠʢʘ II  ɸʆ ʆʙʘʚʝʟʥʠ 2 2   5 

8. 7ʆʍʆ2ʆ08 ɹʦʪʘʥʠʢʘ II  ʊʄ ʆʙʘʚʝʟʥʠ 5 3   8 

9. 7ʆʍʆ2ʆ09 ʇʝʜʦʣʦʛʠʿʘ II  ʊʄ ʆʙʘʚʝʟʥʠ 5 2   7 

10. 7ʆʍʆ2ʆ10 ɹʠʦʭʝʤʠʿʘ ʙʠˀʘʢʘ II  ʊʄ ʆʙʘʚʝʟʥʠ 3 3   6 

ʋʢʫʧʥʦ ʫ ʜʨʫʛʦʤ ʩʝʤʩʪʨʫ: 17 11   30 

 

ʋʢʫʧʥʦ ʯʘʩʦʚʘ 

ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ 

ʥʘ ʛʦʜʠʥʠ ʩʪʫʜʠʿʘ 

= 870  

- 60 

ɼʈʋɻɸ ɻʆɼʀʅɸ 

11. 7ʆʍʆ3ʆ11  ʉʪʘʪʠʩʪʠʢʘ                    III  ɸʆ ʆʙʘʚʝʟʥʠ 3 2   5 

12. 7ʆʍʆ3ʆ12 

ɽʢʦʪʦʢʩʠʢʦʣʦʛʠʿʘ ʠ 

ʟʘʰʪʠʪʘ ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ 

III  ʅʉ ʆʙʘʚʝʟʥʠ 3 1   5 

13. 7ʆʍʆ3ʆ13 ɸʛʨʦʭʝʤʠʿʘ III  ʊʄ ʆʙʘʚʝʟʥʠ 4 3   7 

14. 7ʆʍʆ3ʆ14 ʌʠʟʠʦʣʦʛʠʿʘ ʙʠˀʘʢʘ III  ʊʄ ʆʙʘʚʝʟʥʠ 5 3   7 

15. 7ʆʍʆ3ʆ15 ɻʝʥʝʪʠʢʘ III  ʊʄ ʆʙʘʚʝʟʥʠ 4 2   6 

ʋʢʫʧʥʦ ʫ ʪʨʝ˂ʝʤ ʩʝʤʝʩʪʨʫ: 19 11   30 

16. 7ʆʍʆ4ʆ16 ʇʦʚʨʪʘʨʩʪʚʦ IV ʉɸ ʆʙʘʚʝʟʥʠ 4 2   5 

17. 7ʆʍʆ4ʆ17 ʊʨʘʚˁʘʮʠ IV ʉɸ ʆʙʘʚʝʟʥʠ 3 2   6 

18. 7ʆʍʆ4ʆ18 
ʈʘʯʫʥʦʚʦʜʩʪʚʦ ʠ 
ʦʧʦʨʝʟʠʚʘˁʝ 

IV ʅʉ ʆʙʘʚʝʟʥʠ 3 2   5 

19. 7ʆʍʆ4ʆ19 ʎʚʝ˂ʘʨʩʪʚʦ IV ʉɸ ʆʙʘʚʝʟʥʠ 2 3   5 

20. 7ʆʍʆ4ʆ20 ɹʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʝ IV ʅʉ ʆʙʘʚʝʟʥʠ 4 3   6 

21. 7ʆʍʆ4ʆ21 
ʈʘʜʥʘ ʧʨʘʢʩʘ (45 

ʯʘʩʦʚʘ ʛʦʜʠʰˁʝ) 
  ʆʙʘʚʝʟʥʠ - - - 3 3 

ʋʢʫʧʥʦ ʫ ʯʝʪʚʨʪʦʤ ʩʝʤʝʩʪʨʫ: 16 12   30 

 

ʋʢʫʧʥʦ ʯʘʩʦʚʘ 

ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ 

ʥʘ ʛʦʜʠʥʠ ʩʪʫʜʠʿʘ 

= 870 

 60 

ʊʈɽɴɸ ɻʆɼʀʅɸ 

22. 7ʆʍʆ5ʆ22 ɼʝʥʜʨʦʣʦʛʠʿʘ I V ʉɸ ʆʙʘʚʝʟʥʠ 3 2   6 

23. 7ʆʍʆ5ʆ23 
ʇʨʦʠʟʚʦʜˁʘ ʫ 

ʟʘʰʪʠ˂ʝʥʦʤ ʧʨʦʩʪʦʨʫ 
V ʉɸ ʆʙʘʚʝʟʥʠ 2 3   6 

24. 7ʆʍʆ5ʆ24 
ʆʧʣʝʤʝˁʠʚʘˁʝ 

ʭʦʨʪʠʢʫʣʪʫʨʥʦʛ ʙʠˀʘ 
V ʅʉ ʆʙʘʚʝʟʥʠ 2 2   6 

25.  ʀʟʙʦʨʥʠ ʧʨʝʜʤʝʪ 1. V *  ʀʟʙʦʨʥʠ 2 2   6 

26.  ʀʟʙʦʨʥʠ ʧʨʝʜʤʝʪ 2. V *  ʀʟʙʦʨʥʠ 2 2   6 

ʋʢʫʧʥʦ ʫ ʧʝʪʦʤ ʩʝʤʝʩʪʨʫ: 11 11   30 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

15 

 

27. 7ʆʍʆ6ʆ27 ɼʝʥʜʨʦʣʦʛʠʿʘ II VI ʉɸ ʆʙʘʚʝʟʥʠ 3 2   6 

28. 7ʆʍʆ6ʆ28 
ʇʝʩʪʠʮʠʜʠ ʫ 

ʭʦʨʪʠʢʫʣʪʫʨʠ 
VI ʅʉ ʆʙʘʚʝʟʥʠ 4 3   4 

29. 7ʆʍʆ6ʆ29 
ʇʨʦʠʟʚʦʜˁʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ 
VI ʉɸ ʆʙʘʚʝʟʥʠ 3 2   5 

30.  ʀʟʙʦʨʥʠ ʧʨʝʜʤʝʪ 3. VI *  ʀʟʙʦʨʥʠ 2 2   6 

31.  ʀʟʙʦʨʥʠ ʧʨʝʜʤʝʪ 4. VI  *  ʀʟʙʦʨʥʠ 2 2   6 

32. 7ʆʍʆ6ʆ32 
ʇʨʦʠʟʚʦʜʥʘ ʧʨʘʢʩʘ (45 

ʯʘʩʦʚʘ ʛʦʜʠʰˁʝ) 
  ʆʙʘʚʝʟʥʠ - - - 3 3 

ʋʢʫʧʥʦ ʫ ʰʝʩʪʦʤ ʩʝʤʝʩʪʨʫ: 14 11  3 30 

 

ʋʢʫʧʥʦ ʯʘʩʦʚʘ 

ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ 

ʥʘ ʛʦʜʠʥʠ ʩʪʫʜʠʿʘ 

= 705 

- 60 

ʏɽʊɺʈʊɸ ɻʆɼʀʅɸ 

33. 7ʆʍʆ7ʆ33 ʅʘʚʦʜˁʘʚʘˁʝ VII  ʅʉ ʆʙʘʚʝʟʥʠ 3 2   6 

34. 7ʆʍʆ7ʆ34 ʎʚʝ˂ʘʨʩʪʚʦ ʝʥʪʝʨʠʿʝʨʘ VII  ʉɸ ʆʙʘʚʝʟʥʠ 2 3   6 

35. 7ʆʍʆ7ʆ35 
ɺʦ˂ʘʨʩʪʚʦ ʠ 
ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ 

VII  ʉɸ ʆʙʘʚʝʟʥʠ 3 2   6 

36.  ʀʟʙʦʨʥʠ ʧʨʝʜʤʝʪ 5. VII  *  ʀʟʙʦʨʥʠ 2 2   6 

37.  ʀʟʙʦʨʥʠ ʧʨʝʜʤʝʪ 6. VII  *  ʀʟʙʦʨʥʠ 2 2   6 

ʋʢʫʧʥʦ ʫ ʩʝʜʤʦʤ ʩʝʤʝʩʪʨʫ: 12 11   30 

38. 7ʆʍʆ8ʆ38 
ʄʘʰʠʥʝ ʫ 

ʭʦʨʪʠʢʫʣʪʫʨʠ 
VIII  ʉɸ ʆʙʘʚʝʟʥʠ 4 2   4 

39. 7ʆʍʆ8ʆ39 

ʈʝʘʣʠʟʘʮʠʿʘ ʧʝʿʟʘʞʥʦ-

ʘʨʭʠʪʝʢʪʦʥʩʢʠʭ 

ʧʨʦʿʝʢʘʪʘ 

VIII  ʅʉ ʆʙʘʚʝʟʥʠ 2 2   4 

40. 7ʆʍʆ8ʆ40 
ʇʦʜʠʟʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ 

ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ 
VIII  ʉɸ ʆʙʘʚʝʟʥʠ 3 4   4 

41. 7ʆʍʆ8ʀ41 ɿʘʚʨʰʥʠ ʨʘʜ VIII   ʀʟʙʦʨʥʠ     15 

42. 7ʆʍʆ8ʆ42 
ʊʝʭʥʦʣʦʰʢʦ-

ʦʨʛʘʥʠʟʘʮʠʥʘ ʧʨʘʢʩʘ 

(45 ʯʘʩʦʚʘ ʛʦʜʠʰˁʝ) 

  ʆʙʘʚʝʟʥʠ - - - 3 3 

ʋʢʫʧʥʦ ʫ ʦʩʤʦʤ ʩʝʤʝʩʪʨʫ: 9 8 - 3 30 

 

ʋʢʫʧʥʦ ʯʘʩʦʚʘ 

ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ 

ʥʘ ʛʦʜʠʥʠ ʩʪʫʜʠʿʘ 

 = 600 

8 60 

 
ʋʢʫʧʥʦ = 

1755 

ʋʢʫʧʥʦ 

= 1290 
  

 

ʋʢʫʧʥʦ ʯʘʩʦʚʘ 

ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʫ 

ʩʚʠʤ ʛʦʜʠʥʘʤʘ 

ʩʪʫʜʠʿʘ  = 3045 

  

ʉʪʨʫʯʥʘ ʧʨʘʢʩʘ - - - 

ɿʘʚʨʰʥʠ ʨʘʜ - - 

ʋʢʫʧʥʦ ɽʉʇɹ ʙʦʜʦʚʘ: 240 
* ɿʘʚʠʩʥʦ ʦʜ ʪʦʛʘ ʫ ʢʦʿʫ ʢʘʪʝʛʦʨʠʿʫ ʿʝ ʩʚʨʩʪʘʥ ʧʨʝʜʤʝʪ, ʢʦʿʠ ʠʟʘʙʝʨʝ ʩʪʫʜʝʥʪ. 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ɼʆʂʋʄɽʅʊɸʎʀɱɸ ɿɸ ɸʂʈɽɼʀʊɸʎʀɱʋ 

ʉʊʋɼʀɱʉʂʆɻ ʇʈʆɻʈɸʄɸ 
 

 

 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
 

 

ʂɳʀɻɸ ʇʈɽɼʄɽʊɸ 
 

ʊʘʙʝʣʘ 5.2. 

ʉʧʝʮʠʬʠʢʘʮʠʿʘ ʧʨʝʜʤʝʪʘ 

ʊʘʙʝʣʘ 5.2.ʘ 

ʉʧʝʮʠʬʠʢʘʮʠʿʘ ʩʪʨʫʯʥʝ ʧʨʘʢʩʝ 

ʊʘʙʝʣʘ 5.2ʙ. 

ʉʧʝʮʠʬʠʢʘʮʠʿʘ ʟʘʚʨʰʥʦʛ ʨʘʜʘ 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

ʅʦʚʠ ʉʘʜ, 2008. 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʉɸɼʈɾɸɱ 

  

ɸ. ʆʙʘʚʝʟʥʠ ɹ. ʀʟʙʦʨʥʠ 
  

1. ʍʝʤʠʿʘ 1. ʃʝʢʦʚʠʪʦ, ʘʨʦʤʘʪʠʯʥʦ ʠ ʟʘʯʠʥʩʢʦ ʙʠˀʝ 

2. ʇʨʠʥʮʠʧʠ ʝʢʦʥʦʤʠʿʝ 2. ɻʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ 

3. ʄʠʢʨʦʙʠʦʣʦʛʠʿʘ 3. ʀʥʪʝʛʨʘʣʥʘ ʠ ʦʨʛʘʥʩʢʘ ʧʨʦʠʟʚʦʜˁʘ  

4. ʄʘʪʝʤʘʪʠʢʘ 4. ɽʥʛʣʝʩʢʠ I 
5. ʄʝʪʝʦʨʦʣʦʛʠʿʘ 5. ʀʩʪʦʨʠʿʘ ʠ ʪʝʦʨʠʿʘ ʧʝʿʟʘʞʥʝ ʘʨʭʠʪʝʢʪʫʨʝ 

6. ʉʦʮʠʦʣʦʛʠʿʘ 6. ʊʝʭʥʠʢʘ ʯʫʚʘˁʘ ʠ ʧʘʢʦʚʘˁʘ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ 

7. ʀʥʬʦʨʤʘʪʠʢʘ 7. 
ɸʛʨʦʰʫʤʘʨʩʪʚʦ ʠ ʙʠʦʪʝʭʥʠʢʘ ʧʝʿʟʘʞʥʦʛ 

ʟʝʣʝʥʠʣʘ 

8. ɹʦʪʘʥʠʢʘ 8. ʋʨʝʹʝˁʝ ʟʝʤˀʠʰʥʝ ʪʝʨʠʪʦʨʠʿʝ 

9. ʇʝʜʦʣʦʛʠʿʘ 9. ʉʘʤʦʥʠʢʣʝ ʚʦ˂ʥʝ ʚʨʩʪʝ 

10. ɹʠʦʭʝʤʠʿʘ ʙʠˀʘʢʘ 10. ɸʨʘʥʞʠʨʘˁʝ 

11. ʉʪʘʪʠʩʪʠʢʘ 11. ʂʫʣʪʫʨʘ ʪʢʠʚʘ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ 

12. 
ɽʢʦʪʦʢʩʠʢʦʣʦʛʠʿʘ ʠ ʟʘʰʪʠʪʘ ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ 
12. ɽʥʛʣʝʩʢʠ II 

13. ɸʛʨʦʭʝʤʠʿʘ 13. ʇʯʝʣʘʨʩʪʚʦ 

14. ʌʠʟʠʦʣʦʛʠʿʘ ʙʠˀʘʢʘ 14. ɱʫʞʥʦ ʚʦ˂ʝ 
15. ɻʝʥʝʪʠʢʘ 15. ʇʦʤʦʣʦʛʠʿʘ 

16. ʇʦʚʨʪʘʨʩʪʚʦ 16. ʄʘʨʢʝʪʠʥʛ ʠ ʤʝʥʘ˅ʤʝʥʪ  

17. ʊʨʘʚˁʘʮʠ   

18. ʈʘʯʫʥʦʚʦʜʩʪʚʦ ʠ ʦʧʦʨʝʟʠʚʘˁʝ   

19. ʎʚʝ˂ʘʨʩʪʚʦ   

20. ɹʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʝ   

21. ɼʝʥʜʨʦʣʦʛʠʿʘ I   

22. ʇʨʦʠʟʚʦʜˁʘ ʫ ʟʘʰʪʠ˂ʝʥʦʤ ʧʨʦʩʪʦʨʫ   

23. ʆʧʣʝʤʝˁʠʚʘˁʝ ʭʦʨʪʠʢʫʣʪʫʨʥʦʛ ʙʠˀʘ   

24. ɼʝʥʜʨʦʣʦʛʠʿʘ II   

25. ʇʝʩʪʠʮʠʜʠ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ   
26. ʇʨʦʠʟʚʦʜˁʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ   

27. ʅʘʚʦʜˁʘʚʘˁʝ   

28. ʎʚʝ˂ʘʨʩʪʚʦ ʝʥʪʝʨʠʿʝʨʘ   

29. ɺʦ˂ʘʨʩʪʚʦ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ   

30. ʄʘʰʠʥʝ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ   

31. 
ʈʝʘʣʠʟʘʮʠʿʘ ʧʝʿʟʘʞʥʦ-ʘʨʭʠʪʝʢʪʦʥʩʢʠʭ 

ʧʨʦʿʝʢʘʪʘ 
  

32. ʇʦʜʠʟʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ   



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ 

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʍɽʄʀɱɸ (CHEMISTRY) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ1ʆ01 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɱʫʣʠʿʘʥ ɽ. ʂʘʥʜʨʘʯ, ʚʘʥʨ. ʇʨʦʬ, ʜʨ ʉʣʘʚʢʦ ɽ. ʂʝʚʨʝʰʘʥ, ʨʝʜ. ʧʨʦʬ 

ʉʘʨʘʜʥʠʢ: ɹʦʨʠʩ ʄ. ʇʦʧʦʚʠ˂, ʂʩʝʥʠʿʘ ʅ. ɺʨʘʥʘʮ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 7 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ ɼʘʚʘˁʝ ʦʩʥʦʚʝ ʟʘ ʬʦʨʤʠʨʘˁʝ ʦʜʨʝʹʝʥʦʛ ʧʦʛʣʝʜʘ ʥʘ ʩʚʝʪ, ʫʧʦʟʥʘʚʘˁʝ ʩʘ ʥʘʿʟʥʘʯʘʿʥʠʿʠʤ ʧʨʠʥʮʠʧʠʤʘ, 
ʪʝʦʨʠʿʘʤʘ ʠ ʟʘʢʦʥʠʤʘ ʭʝʤʠʿʝ, ʧʨʫʞʘˁʝ ʪʝʦʨʠʿʩʢʠʭ ʦʩʥʦʚʘ ʟʘ ʩʪʠʮʘˁʝ ʜʨʫʛʠʭ ʟʥʘˁʘ, ʦʚʣʘʜʘʚʘˁʝ ʦʜʨʝʹʝʥʠʤ 
ʚʝʰʪʠʥʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ʧʨʠʤʝʥʫ ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ , ʨʘʟʚʦʿ ʢʨʝʘʪʠʚʥʠʭ ʩʧʦʩʦʙʥʦʩʪʠ  ʠ ʧʨʘʢʪʠʯʥʠʭ ʚʝʰʪʠʥʘ 
ʧʦʪʨʝʙʥʠʭ ʟʘ ʦʙʘʚˀʘˁʝ ʧʨʦʬʝʩʠʿʝ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʅʘʢʦʥ ʟʘʚʨʰʝʥʦʛ ʢʫʨʩʘ ʭʝʤʠʿʝ ʩʪʫʜʝʥʪʠ ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʦʩʧʦʩʦʙˀʝʥʠ ʟʘ ʧʨʠʤʝʥʫ ʪʝʦʨʠʿʩʢʠʭ ʠ 
ʧʨʘʢʪʠʯʥʠʭ ʟʥʘˁʘ ʠʟ ʭʝʤʠʿʝ ʢʘʢʦ ʫ ʞʠʚʦʪʫ ʪʘʢʦ ʠ ʧʨʠʣʠʢʦʤ ʩʪʠʮʘˁʘ ʜʨʫʛʠʭ ʟʥʘˁʘ (ʥʘ ʧʨʠʤʝʨ ʠʟ ʙʠʦʭʝʤʠʿʝ, 
ʘʛʨʦʭʝʤʠʿʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʿʝ, ʬʠʟʠʦʣʦʛʠʿʝ ʠ ʜʨ.). ʋ ʧʦʛʣʝʜʫ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ ʩʪʫʜʝʥʪʠ ˂ʝ ʙʠʪʠ 
ʦʩʧʦʩʦʙˀʝʥʠ ʟʘ ʨʘʯʫʥʘˁʝ ʫ ʭʝʤʠʿʠ, ʨʫʢʦʚʘˁʝ ʦʩʥʦʚʥʠʤ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʤ ʧʨʠʙʦʨʦʤ, ʠʟʚʦʹʝˁʝ ʦʩʥʦʚʥʠʭ 
ʚʦʣʫʤʝʪʨʠʿʩʢʠʭ ʦʜʨʝʹʠʚʘˁʘ ʠ ʦʩʥʦʚʥʠʤ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠʤ ʤʝʨʝˁʠʤʘ. ʆʩʠʤ ʥʘʚʝʜʝʥʦʛ ʩʪʫʜʝʥʪʠ ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʫ 
ʩʪʘˁʫ ʜʘ ʥʘʩʪʘʚʝ ʩʪʫʜʠʿʝ ʠʣʠ ʜʘ ʧʨʠʤʝʥʝ ʩʪʝʯʝʥʦ ʟʥʘˁʝ ʠ ʨʘʟʫʤʝʚʘˁʝ ʫ ʧʨʦʬʝʩʠʿʠ ʠ ʜʘ ʛʘ ʧʨʝʥʝʩʫ ʥʘ ʜʨʫʛʝ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 

ʀʥʪʝʨʘʢʪʠʚʥʘ ʪʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʋʚʦʜ. ʆʩʥʦʚʥʝ ʟʘʢʦʥʠʪʦʩʪʠ ʫ ʭʝʤʠʿʠ ʦ ʤʘʪʝʨʠʿʠ ʠ ʝʥʝʨʛʠʿʠ. ʍʝʤʠʿʩʢʝ ʬʦʨʤʫʣʝ ʠ ʿʝʜʥʘʯʠʥʝ. ʉʪʨʫʢʪʫʨʘ ʘʪʦʤʘ. 
ʈʘʩʧʦʜʝʣʘ ʝʣʝʢʪʨʦʥʘ ʫ ʘʪʦʤʫ. ʉʪʨʫʢʪʫʨʘ ʘʪʦʤʘ ʠ ʧʝʨʠʦʜʥʠ ʩʠʩʪʝʤ ʝʣʝʤʝʥʘʪʘ. ʉʪʨʫʢʪʫʨʘ ʤʦʣʝʢʫʣʘ. ɽʣʝʢʪʨʦʥʩʢʘ 
ʪʝʦʨʠʿʘ ʭʝʤʠʿʩʢʝ ʚʝʟʝ. ʆʩʥʦʚʠ ʪʝʨʤʦʭʝʤʠʿʝ. ʆʩʥʦʚʠ ʭʝʤʠʿʩʢʝ ʢʠʥʝʪʠʢʝ. ʍʝʤʠʿʩʢʘ ʨʘʚʥʦʪʝʞʘ. ʈʘʩʪʚʦʨʠ. 
ɽʣʝʢʪʨʦʣʠʪʠʯʢʘ ʜʠʩʦʮʠʿʘʮʠʿʘ ï ʢʠʩʝʣʠʥʝ ʠ ʙʘʟʝ. ʆʢʩʠʜʦ-ʨʝʜʫʢʮʠʦʥʠ ʧʨʦʮʝʩʠ. ʆʩʥʦʚʠ ʝʣʝʢʪʨʦʭʝʤʠʿʝ. ʉʪʨʫʢʪʫʨʘ 
ʦʨʛʘʥʩʢʠʭ ʿʝʜʠˁʝˁʘ. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʦʨʛʘʥʩʢʠʭ ʿʝʜʠˁʝˁʘ. ʋʛˀʦʚʦʜʦʥʠʮʠ. ʍʘʣʦʛʝʥʠ ʜʝʨʠʚʘʪʠ. ɸʣʢʦʭʦʣʠ. ʌʝʥʦʣʠ. 
ɸʣʜʝʭʠʜʠ. ʂʝʪʦʥʠ. ɽʪʨʠ. ʂʘʨʙʦʢʩʠʣʥʝ ʢʠʩʝʣʠʥʝ. ɸʤʠʥʠ. ʅʠʪʨʦ ʿʝʜʠˁʝˁʘ. ʍʝʪʝʨʦʮʠʢʣʠʯʥʘ ʿʝʜʠˁʝˁʘ. ʋʛˀʝʥʠ 
ʭʠʜʨʘʪʠ. ʃʠʧʠʜʠ. ɸʤʠʥʦʢʠʩʝʣʠʥʝ. ʇʨʦʪʝʠʥʠ. ʅʫʢʣʝʠʥʩʢʝ ʢʠʩʝʣʠʥʝ. 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ  
ʉʪʝʭʠʦʤʝʪʨʠʿʘ. ʂʚʘʥʪʠʪʘʪʠʚʥʦ ʠʟʨʘʞʘʚʘˁʝ ʩʘʩʪʘʚʘ ʨʘʩʪʚʦʨʘ. ʂʚʘʥʪʠʪʘʪʠʚʥʘ ʘʥʘʣʠʟʘ. ɸʮʠʜʠʤʝʪʨʠʿʘ. 
ʇʝʨʤʘʥʛʘʥʦʤʝʪʨʠʿʘ.ɽʣʝʢʪʨʦʣʠʪʠʯʢʘ ʜʠʩʦʮʠʿʘʮʠʿʘ. ʇʦʪʝʥʮʠʦʤʝʪʨʠʿʩʢʘ ʪʠʪʨʘʮʠʿʘ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʘ.ʈʝʘʢʮʠʿʝ 
ʫʛˀʦʚʦʜʦʥʠʢʘ. ʈʝʘʢʮʠʿʝ ʘʣʢʦʭʦʣʘ, ʬʝʥʦʣʘ, ʘʣʜʝʭʠʜʘ ʠ ʢʝʪʦʥʘ. ʈʝʘʢʮʠʿʝ ʦʨʛʘʥʩʢʠʭ ʢʠʩʝʣʠʥʘ ʠ ˁʠʭʦʚʠʭ ʜʝʨʠʚʘʪʘ. 
ʈʝʘʢʮʠʿʝ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ, ʧʨʦʩʪʠʭ ʠ ʩʣʦʞʝʥʠʭ ʣʠʧʠʜʘ ʠ ʧʨʦʪʝʠʥʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ɼ.ʐʪʘʿʥʝʨ, ʉ.ʂʝʚʨʝʰʘʥ, ʍʝʤʠʿʘ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 2006 
2. ʉ.ɸʨʩʝʥʠʿʝʚʠ˂, ʆʧʰʪʘ ʠ ʥʝʦʨʛʘʥʩʢʘ ʭʝʤʠʿʘ, ʅʘʫʯʥʘ ʢˁʠʛʘ, ɹʝʦʛʨʘʜ, 1990 

3. ʉ.ɸʨʩʝʥʠʿʝʚʠ˂, ʆʨʛʘʥʩʢʘ ʭʝʤʠʿʘ, ʅʘʫʯʥʘ ʢˁʠʛʘ, ɹʝʦʛʨʘʜ, 1990 
4. ʂʝʚʨʝʰʘʥ,ʉ.,ʂʘʥʜʨʘʯ,ɱ.,ʅʠʢʦʣʠ˂,ɱ., ʆʩʥʦʚʠ ʨʘʯʫʥʘˁʘ ʫ ʭʝʤʠʿʠ - ʟʙʠʨʢʘ ʟʘʜʘʪʘʢʘ,  ɼʨʫʛʦ ʠʟʜʘˁʝ, ʄ&ʅ, ʅʦʚʠ 
ʉʘʜ, 2000 
5. ʐʪʘʿʥʝʨ.ɼ., ɹʫʜʠʥʯʝʚʠ˂.ʄ., ʂʝʚʨʝʰʘʥ.ʉ., ʂʘʥʜʨʘʯ,ɱ.,ɺʨʘʥʘʮ,ʂ., ʇʨʘʢʪʠʢʫʤ ʠʟ ʭʝʤʠʿʝ ʟʘ ʩʪʫʜʝʥʪʝ 
ʇʦˀʦʧʨʠʚʨʝʜʥʦʛ ʬʘʢʫʣʪʝʪʘ, ʊʘʣʠʿʘ, 2006. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 

5x15=75 

ɺʝʞʙʝ: 

3x15=45 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ: ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʠʥʪʝʨʘʢʪʠʚʥʦ ʫ ʚʠʜʫ ʧʨʝʜʘʚʘˁʘ, ʚʝʞʙʠ ʠ ʧʨʘʢʪʠʯʥʝ ʥʘʩʪʘʚʝ. ʅʘ 
ʧʨʝʜʘʚʘˁʠʤʘ ʩʝ ʠʟʣʘʞʝ ʪʝʦʨʝʪʩʢʠ ʜʝʦ ʧʨʦʧʨʘ˂ʝʥ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʧʨʠʤʝʨʠʤʘ ʨʘʜʠ ʣʘʢʰʝʛ ʨʘʟʫʤʝʚʘˁʘ ʛʨʘʜʠʚʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 2 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 55 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 3 ʫʩʤʝʥʠ ʠʩʧʪ 10 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 10 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 65 

ʪʝʩʪʦʚʠ-ʠ 20 ʋʂʋʇʅʆ 100 

 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

19 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʇʈʀʅʎʀʇʀ ɽʂʆʅʆʄʀɱɽ (PRINCIPES OF ECONOMY) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ1ʆ02 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʈʘʜʦʚʘʥ, ɺ, ʇʝʿʘʥʦʚʠ˂, ʨʝʜ. ʧʨʦʬ 

ʉʘʨʘʜʥʠʢ: ʅʘʪʘʰʘ ɹ. ɸʥʜʨʠ˂, ɸʙʘ˅ʠ˂ ʅ. ɹʨʘʥʢʘ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 7 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʋʧʦʟʥʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʩʘ ʦʩʥʦʚʦʤ ʝʢʦʥʦʤʩʢʝ ʥʘʫʢʝ. ʇʨʝʜʤʝʪ ʥʫʜʠ ʝʢʦʥʦʤʩʢʝ ʧʦʿʤʦʚʝ, ʢʘʪʝʛʦʨʠʿʝ  ʧʦʩʪʫʧʢʝ ʠ 
ʥʘʯʠʥʝ ʤʠʰˀʝˁʘ ʢʦʿʘ ʚʘʞʝ ʟʘ ʩʘʚʨʝʤʝʥʫ ʪʨʞʠʰʥʫ ʧʨʠʚʨʝʜʫ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʆʜʘʙʨʘʥʘ ʠ ʢˀʫʯʥʘ ʝʢʦʥʦʤʩʢʘ ʧʠʪʘˁʘ ʧʨʠʙʣʠʞʘʚʘʿʫ ʩʪʫʜʝʥʪʠʤʘ ʪʫʤʘʯʝˁʘ ʟʘʢʦʥʠʪʦʩʪʠ ʧʨʠʚʨʝʜʥʠʭ ʢʨʝʪʘˁʘ, 
ʝʢʦʥʦʤʩʢʠʭ ʧʦʿʘʚʘ ʠ ʧʨʠʚʨʝʜʥʝ ʧʦʣʠʪʠʢʝ ʫʦʧʰʪʝ. ʂʨʦʟ ʪʝʦʨʠʿʩʢʦ ʫʧʦʟʥʘʚʘˁʝ ʠ ʧʨʦʫʯʘʚʘˁʝ ʝʢʦʥʦʤʩʢʠʭ ʧʦʿʤʦʚʘ 
ʟʘʢʦʥʘ ʠ ʦʜʥʦʩʘ ʫ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜˁʝ, ʨʘʩʧʦʜʝʣʝ ʠ ʧʦʪʨʦʰˁʝ ʩʪʫʜʝʥʪ ʩʪʠʯʝ ʥʝʦʧʭʦʜʥʘ ʩʘʟʥʘˁʘ ʠ ʫʩʤʝʨʘʚʘˁʘ ʫ 
ʙʫʜʫ˂ʝʤ ʧʨʠʚʨʝʜʥʦʤ ʞʠʚʦʪʫ.  

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʆ ʧʦʿʤʫ ʝʢʦʥʦʤʠʿʘ. ʆ ʨʘʟʚʠʪʢʫ ʝʢʦʥʦʤʩʢʠʭ ʤʠʩʣʠ. ɽʢʦʥʦʤʩʢʘ ʘʢʪʠʚʥʦʩʪ. ʆʩʥʦʚʥʝ ʢʦʤʧʦʥʝʥʪʝ ʜʨʫʰʪʚʝʥʝ 

ʧʨʦʠʟʚʦʜˁʝ. ɼʝʪʝʨʤʥʠʥʘʥʪʝ ʜʨʫʰʪʚʝʥʝ ʧʨʦʠʟʚʦʜˁʝ. ɽʢʦʥʦʤʩʢʠ ʬʘʢʪʦʨʠ (ʨʝʩʫʨʩʠ) ʧʨʦʠʟʚʦʜˁʝ. ʂʦʤʙʠʥʘʮʠʿʘ 
ʬʘʢʪʦʨʘ ʧʨʦʠʟʚʦʜˁʝ ʠ ʟʘʢʦʥ ʦ ʦʧʘʜʘʿʫ˂ʠʤ ʧʨʠʥʦʩʠʤʘ. ʆʩʥʦʚʥʠ ʝʢʦʥʦʤʩʢʠ ʩʫʙʿʝʢʪʠ. ʅʘʪʫʨʘʣʥʘ ʠ ʨʦʙʥʘ ʧʨʠʚʨʝʜʘ. 
ʥʘʩʪʘʥʘʢ ʠ ʨʘʟʚʦʿ ʢʘʧʠʪʘʣʠʟʤʘ. ʂʘʧʠʪʘʣ. ɺʠʩʰʘʢ ʚʨʝʜʥʦʩʪʠ. ʅʘʿʘʤʥʠʥʝ. ʇʨʦʬʠʪʠ. ʊʨʛʦʚʘʯʢʠ ʢʘʧʠʪʘʣ. ɿʘʿʤʦʚʥʠ 
ʢʘʧʠʪʘʣ. ɸʢʮʠʿʩʢʠ ʢʘʧʠʪʘʣ. ɿʝʤʣʿʠʰʥʘ ʨʝʥʪʘ ʠ ʫʣʘʛʘˁʝ ʢʘʧʠʪʘʣʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʫ. ɸʢʫʤʫʣʘʮʠʿʘ ʢʘʧʠʪʘʣʘ. 
ʄʦʥʦʧʦʣʩʢʠ ʢʘʧʠʪʘʣ. ʊʨʞʠʰʪʝ. ʊʨʞʠʰʥʝ ʮʝʥʝ ʠ ʦʜʥʦʩʠ. ɼʨʫʰʪʚʝʥʠ ʧʨʦʠʟʚʦʜ ʠ ʥʘʮʠʦʥʘʣʥʠ ʜʦʭʦʜʘʢ. ɹʨʫʪʦ 
ʜʦʤʘ˂ʠ ʧʨʦʠʟʚʦʜ ʠ ɹʨʫʪʦ ʥʘʮʠʦʥʘʣʥʠ ʧʨʦʠʟʚʦʜ. ʂʨʠʟʝ. ʊʨʘʥʟʠʮʠʿʘ.  
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ  

ɺʝʞʙʝ ʩʝ ʦʜʚʠʿʘʿʫ ʢʨʦʟ ʩʝʤʠʥʘʨʩʢʝ ʨʘʜʦʚʝ ʫʟ ʘʢʪʠʚʥʦ ʫʯʝʰ˂ʝ ʩʪʫʜʝʥʘʪʘ ʫ ʜʠʩʢʫʩʠʿʘʤʘ. ʊʝʤʝ ʥʘ ʚʝʞʙʘʤʘ ʩʫ 
ʧʨʠʣʘʛʦʹʝʥʝ ʧʣʘʥʫ ʠ ʧʨʦʛʨʘʤʫ ʧʨʝʜʘʚʘˁʘ. ʆʜʘʙʨʘʥʝ ʪʝʤʝ: ʋʚʦʜʥʝ ʢʘʪʝʛʦʨʠʿʝ ʝʢʦʥʦʤʠʿʝ ʠ ʦʩʥʦʚʥʠ ʧʦʿʤʦʚʠ 
ʝʢʦʥʦʤʠʿʝ, ɽʣʝʤʝʥʪʠ ʠ ʤʝʭʘʥʠʟʘʤ ʢʣʘʩʠʯʥʝ ʠ ʩʘʚʨʝʤʝʥʝ ʢʘʧʠʘʣʠʩʪʠʯʢʝ ʝʢʦʥʦʤʠʿʝ, ʆʩʥʦʚʥʘ ʧʨʦʠʟʚʦʜʥʘ ʿʝʜʠʥʠʮʘ 
ʜʨʫʰʪʚʝʥʝ ʨʝʧʨʦʜʫʢʮʠʿʝ, ʪʨʞʠʰʪʝ, ʫʯʝʩʥʠʮʠ ʥʘ ʪʨʞʠʰʪʫ ʠ ʪʨʞʠʰʥʠ ʦʜʥʦʩʠ, ʢʨʠʟʝ ʫ ʧʨʠʚʨʝʜʠ, ʫʟʨʦʮʠ ʠ 
ʧʦʩʣʝʜʠʮʝ, ʊʨʘʥʟʠʮʠʿʘ ʠ ʧʨʠʚʘʪʠʟʘʮʠʿʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ʇʝʿʘʥʦʚʠ˂, ʈʘʜʦʚʘʥ: ñʆʩʥʦʚʠ ʝʢʦʥʦʤʠʿʝò, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 2004.  

2. Samuelson, Pol: ɽʢʦʥʦʤʠʿʘ,"ʄʘʪʝ", ɿʘʛʨʝʙ, 2000. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
4x15=60 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʊʝʦʨʠʿʩʢʠ ʠ ʧʨʘʢʪʠʯʥʠ ʜʝʦ ʥʘʩʪʘʚʝ ˂ʝ ʩʝ ʠʟʚʦʜʠʪʠ ʫ ʧʨʝʜʘʚʘʦʥʠʮʠ, ʦʜʥʦʩʥʦ, ʚʝʞʙʘʦʥʠʮʠ ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʩʣʘʿʜʦʚʘ, 
ʧʨʝʟʝʥʪʘʮʠʿʘ ʧʫʪʝʤ  ʧʨʦʿʝʢʪʦʨʘ ʠ ʚʠʜʝʦ ʙʠʤʘ.  

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʇʨʠʩʫʪʥʦʩʪ ʥʘ ʚʝʞʙʘʤʘ  5 ʫʩʤʝʥʠ ʠʩʧʠʪ 50 

ʇʨʠʩʫʪʥʦʩʪ ʥʘ ʧʨʝʜʘʚʘˁʠʤʘ 5 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 50 

ʉʝʤʠʥʘʨʩʢʠ ʨʘʜ 10 ʋʂʋʇʅʆ 100 

ʊʝʩʪʦʚʠ 30   



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

20 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʦʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʄʀʂʈʆɹʀʆʃʆɻʀɱɸ (MICROBIOLOGY) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ1ʆ03 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʄʠʨʿʘʥʘ, ʅ, ɱʘʨʘʢ, ʨʝʜ. ʧʨʦʬ 

ʉʘʨʘʜʥʠʢ: ʉʠʤʦʥʠʜʘ ʉ. ɫʫʨʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʋʧʦʟʥʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʩʘ ʦʩʥʦʚʥʠʤ ʩʚʦʿʩʪʚʠʤʘ ʠ ʚʨʩʪʘʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʪʝ ˁʠʭʦʚʦʤ ʫʣʦʛʦʤ ʫ ʢʨʫʞʝˁʫ ʤʘʪʝʨʠʿʝ, 

ʩʪʚʘʨʘˁʫ ʠ ʦʜʨʞʘʚʘˁʫ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ, ʫʣʦʟʠ ʫ ʙʠˀʥʦʿ ʧʨʦʠʟʚʦʜˁʠ ʠ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ˁʠʭʦʚʝ ʧʨʠʤʝʥʝ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʪʝʯʝʥʘ ʟʥʘˁʘ ʠʟ ʤʠʢʨʦʙʠʦʣʦʛʠʿʝ ʩʫ ʦʩʥʦʚʘ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʠ ʧʨʘ˂ʝˁʝ ʥʘʩʪʘʚʝ ʠʟ ʘʛʨʦʭʝʤʠʿʝ, ʬʠʟʠʦʣʦʛʠʿʝ ʙʠˀʘʢʘ, 

ʟʘʰʪʠʪʝ ʙʠˀʘʢʘ , ʦʧʰʪʝʛ ʨʘʪʘʨʩʪʚʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ: 
ʆʧʰʪʠ ʜʝʦ :ʄʦʨʬʦʣʦʛʠʿʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. ɽʢʦʣʦʛʠʿʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ, ʩʠʩʪʝʤʘʪʩʢʝ ʛʨʫʧʝ-ʚʠʨʫʩʠ, ʙʘʢʪʝʨʠʿʝ, 
ʘʣʛʝ,ʛˀʠʚʝ, ʧʨʦʪʦʟʦʝ,ʣʠʰʘʿʝʚʠ. ʄʝʪʘʙʦʣʠʟʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ï ʫʩʚʘʿʘˁʝ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ,  ʘʝʨʦʙʥʝ ʠ 
ʘʥʘʝʨʦʙʥʝ ʬʝʨʤʝʥʪʘʮʠʿʝ, ʨʘʩʪ ʠ ʨʘʟʤʥʦʞʘʚʘˁʝ, ʧʨʦʤʝʥˀʠʚʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. 
ʉʧʝʮʠʿʘʣʥʠ ʜʝʦ: ɿʝʤˀʠʰʪʝ-ʧʨʠʨʦʜʥʦ ʩʪʘʥʠʰʪʝ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. ʈʘʟʥʦʚʨʩʥʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʫ 
ʟʝʤˀʠʰʪʫ.ʆʜʥʦʩʠ ʠʟʤʝʹʫ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʠ ʠʟʤʝʹʫ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʬʘʫʥʝ ʠ ʙʠˀʢʘ ʉʪʚʘʨʘˁʝ ʠ ʩʘʩʪʘʚ ʦʨʛʘʥʩʢʝ 
ʤʘʪʝʨʠʿʝ ʟʝʤˀʠʰʪʘ. ʄʠʢʨʦʙʠʦʣʦʰʢʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ  C,N,P,S,K,Fe ʠ Mn . ʄʠʢʨʦʦʨʛʘʥʠʟʤʠ ʫ ʩʠʥʪʝʟʠ ʠ 
ʤʠʥʝʨʘʣʠʟʘʮʠʿʠ ʭʫʤʫʩʘ. ʋʪʠʮʘʿ ʘʛʨʦʪʝʭʥʠʯʢʠʭ ʤʝʨʘ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ. ʇʨʠʤʝʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʫ ʙʠˀʥʦʿ 

ʧʨʦʠʟʚʦʜˁʠ. ɹʠʦʬʝʨʪʠʣʠʟʘʪʦʨʠ, ʙʠʦʧʝʩʪʠʮʠʜʠ, ʙʠʦʩʪʠʤʫʣʘʪʦʨʠ, ʙʠʦʨʝʤʝʜʠʿʘʮʠʿʘ ʟʝʤˀʠʰʪʘ.  
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: 

ʄʦʨʬʦʣʦʛʠʿʘ ʠ ʜʝʪʝʨʤʠʥʘʮʠʿʘ ʧʨʦʪʦʟʦʘ, ʘʣʛʠ, ʛˀʠʚʘ ʠ ʙʘʢʪʝʨʠʿʘ. ʄʝʪʦʜʝ ʟʘ ʠʟʦʣʘʮʠʿʫ ʠ ʜʦʙʠʿʘˁʝ ʯʠʩʪʝ ʢʫʣʪʫʨʝ 
ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ.  ʆʜʨʝʹʠʚʘʥʿʝ ʧʨʠʩʫʩʪʚʘ ʠ ʜʝʪʝʨʤʠʥʘʮʠʿʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ  ʫ ʟʝʤˀʠʰʪʫ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʠ ʢʦʿʠ 
ʫʯʝʩʪʚʫʿʫ ʫ ʮʠʢʣʫʩʠʤʘ ʘʟʦʪʘ, ʫʛˀʝʥʠʢʘ ʠ ʬʦʩʬʦʨʘ. ʋʪʠʮʘʿ ʧʝʩʪʠʮʠʜʘ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ. ʂʘʨʘʢʪʝʨʠʟʘʮʠʿʘ 
ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʧʨʦʠʟʚʦʜˁʠ ʙʠʦʧʨʝʧʘʨʘʪʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ɱʘʨʘʢ   ʄʠʨʿʘʥʘ, ɻʦʚʝʜʘʨʠʮʘ  ʄʠʪʘʨ: ʄʠʢʨʦʙʠʦʣʦʛʠʿʘ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 2003.  
2. ɱʘʨʘʢ ʄʠʨʿʘʥʘ, ʏʦʣʦ ɱʦʩʠʧ: ʄʠʢʨʦʙʠʦʣʦʛʠʿʘ ʟʝʤˀʠʰʪʘ. ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 2007. 
3. ɱʘʨʘʢ ʄʠʨʿʘʥʘ., ɫʫʨʠ˂ ʉʠʤʦʥʠʜʘ: ʇʨʘʢʪʠʢʫʤ ʠʟ ʤʠʢʨʦʙʠʦʣʦʛʠʿʝ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 

2004.    

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
4x15=60 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ: ʠʥʪʝʨʘʢʪʠʚʥʘ (Power point presentation) 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: ʣʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 4 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 4 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 30 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ 2 ʋʂʋʇʅʆ 100 

ʪʝʩʪʦʚʠ 30 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 
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ʉʊʋɼʀɱɽ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʄɸʊɽʄɸʊʀʂɸ (MATHEMATICS) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ1ʆ04 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʉʥʝʞʘʥʘ, ʄ, ʄʘʪʠ˂-ʂʝʢʠ˂, ʚʘʥʨ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ: ʂʦˁʠʢ ɺ. ʉʘˁʘ, ɼʝʜʦʚʠ˂ ʄ. ʅʝʙʦʿʰʘ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 4 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʉʘʚʣʘʜʘʚʘˁʝ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʘ ʠʟ ʩʘʜʨʞʘʿʘ ʧʨʝʜʤʝʪʘ, ʢʦʿʠ ʜʘʿʝ ʦʩʥʦʚʫ ʟʘ ʤʘʪʝʤʘʪʠʯʢʦ ʤʦʜʝʣʦʚʘˁʝ ʧʨʠʚʨʝʜʥʠʭ 
ʧʦʿʘʚʘ ʠ ˁʠʭʦʚʦ ʝʢʩʧʣʦʘʪʠʩʘˁʝ ʢʘʦ ʠ ʟʘ ʘʢʪʠʚʥʫ ʧʨʠʤʝʥʫ ʝʣʝʤʝʥʘʪʘ ʬʠʥʘʥʩʠʿʩʢʝ ʠ ʧʨʠʚʨʝʜʥʝ ʤʘʪʝʤʘʪʠʢʝ ʫ ʧʨʘʢʩʠ.  

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʪʫʜʝʥʪ ʦʩʧʦʩʦʙˀʝʥ ʟʘ ʤʘʪʝʤʘʪʠʯʢʦ ʤʦʜʝʣʦʚʘˁʝ ʧʨʠʚʨʝʜʥʠʭ ʧʦʿʘʚʘ ʠ ˁʠʭʦʚʦ ʝʢʩʧʣʦʘʪʠʩʘˁʝ ʢʘʦ ʠ ʟʘ ʘʢʪʠʚʥʫ 
ʧʨʠʤʝʥʫ ʝʣʝʤʝʥʘʪʘ ʤʘʪʝʤʘʪʠʢʝ ʫ ʧʨʠʚʨʝʜʥʦʿ ʧʨʘʢʩʠ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 

¶ ʇʦʩʪʘʚʢʝ ʤʘʪʝʤʘʪʠʯʢʠʭ ʤʦʜʝʣʘ  ʿʝʜʥʦʩʪʘʚʥʠʿʠʭ ʧʨʦʙʣʝʤʘ ʠʟ ʧʨʘʢʩʝ:  ʩʠʩʪʝʤʠ ʣʠʥʝʘʨʥʠʭ ʿʝʜʥʘʯʠʥʘ ʠ 

ʦʧʪʠʤʠʟʘʮʠʿʘ ʣʠʥʝʘʨʥʝ ʬʫʥʢʮʠʿʝ ʥʘʜ ʣʠʥʝʘʨʥʠʤ ʩʢʫʧʦʤ ʦʛʨʘʥʠʯʝˁʘ. ɻʘʫʩʦʚ ʤʝʪʦʜ ʝʣʠʤʠʥʘʮʠʿʝ, ʛʝʦʤʝʪʨʠʿʩʢʠ  
ʠ ʩʠʤʧʣʝʢʩ ʤʝʪʦʜ. 

¶ ɽʣʝʤʝʥʪʠ ʢʣʘʩʠʯʥʝ ʢʦʤʙʠʥʘʪʦʨʠʢʝ: ʢʦʤʙʠʥʘʮʠʝ, ʚʘʨʠʿʘʮʠʿʝ ʠ ʧʝʨʤʫʪʘʮʠʿʝ ʩʘ ʠ ʙʝʟ ʧʦʥʘˀʘˁʘ, ʢʦʤʙʠʥʘʪʦʨʥʠ 

ʧʨʠʥʮʠʧʠ, ʧʨʠʥʮʠʧ ʫʢˀʫʯʝˁʘ-ʠʩʢˀʫʯʝˁʘ, ʙʠʥʦʤʥʠ ʦʙʨʘʟʘʮ. 

¶ ʌʠʥʘʥʩʠʿʩʢʘ ʤʘʪʝʤʘʪʠʢʘ: ʧʨʦʮʝʥʪʥʠ ʠ ʧʨʦʤʠʣʥʠ ʨʘʯʫʥ, ʩʣʦʞʝʥʠ ʢʘʤʘʪʥʠ, ʢʦʥʬʦʨʤʥʘ ʢʘʤʘʪʥʘ ʩʪʦʧʘ, ʨʘʯʫʥ 

ʰʪʝʜˁʝ ʠ ʦʪʧʣʘʪʝ ʢʨʝʜʠʪʘ. 

¶ ʈʘʟʤʝʨʘ,  ʨʘʯʫʥ ʤʝʰʘˁʘ, ʚʝʨʠʞʥʠ ʨʘʯʫʥ, ʨʘʯʫʥ ʜʝʦʙʝ, ʧʨʘʚʠʣʦ ʪʨʦʿʥʦ, ʚʨʝʤʝʥʩʢʝ ʩʝʨʠʿʝ.  

¶ ʈʝʘʣʥʝ ʬʫʥʢʮʠʿʝ. ʇʨʚʠ ʠʟʚʦʜ ʠ ʠʟʚʦʜʠ ʚʠʰʝʛ ʨʝʜʘ ʬʫʥʢʮʠʿʘ ʿʝʜʥʝ ʥʝʟʘʚʠʩʥʝ ʧʨʦʤʝʥˀʠʚʝ. ɼʦʤʝʥ, ʥʫʣʝ, ʨʘʩʪ, 

ʦʧʘʜʘˁʝ, ʝʢʩʪʨʝʤʥʝ ʚʨʝʜʥʦʩʪʠ, ʧʨʝʚʦʿʥʝ ʪʘʯʢʝ, ʢʦʥʢʘʚʥʦʩʪ, ʢʦʥʚʝʢʩʥʦʩʪ ʨʝʘʣʥʠʭ ʬʫʥʢʮʠʿʘ  ʿʝʜʥʝ ʨʝʘʣʥʝ 
ʧʨʦʤʝʥˀʠʚʝ. 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ - ʚʝʞʙʝ: ʀʟʨʘʜʘ ʟʘʜʘʪʘʢʘ ʠʟ ʥʘʚʝʜʝʥʠʭ ʦʙʣʘʩʪʠ.  

ʃʠʪʝʨʘʪʫʨʘ 
1. ʄʘʪʠ˂-ʂʝʢʠ˂ ʉ.: ʇʨʠʚʨʝʜʥʘ ʤʘʪʝʤʘʪʠʢʘ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, 2006.  

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ 
ʯʘʩʦʚʠ ʇʨʝʜʘʚʘˁʘ: 

2x15=30 
ɺʝʞʙʝ:  
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ  
ʇʨʝʟʝʥʪʘʮʠʿʝ: 20%   ʂʘʪʝʜʨʘ: 30%   ɼʠʩʢʫʩʠʿʘ: 10%  ʉʪʫʜʠʿʝ ʩʣʫʯʘʿʝʚʘ 40% 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  70 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 70 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 20 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʄɽʊɽʆʈʆʃʆɻʀɱɸ (METEOROLOGY) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ1ʆ05 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɼʨʘʛʫʪʠʥ, ʊ, ʄʠʭʘʠʣʦʚʠ˂, ʨʝʜ. ʧʨʦʬ., ʜʨ ɹʨʘʥʠʩʣʘʚʘ ʅ. ʃʘʣʠ˂, ʜʦʮ 

ʉʘʨʘʜʥʠʢ:  ʀʣʠʿʘ ɼ. ɸʨʩʝʥʠ˂, ʜʨ ɹʨʘʥʠʩʣʘʚʘ ʅ. ʃʘʣʠ˂, ʜʦʮ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: ʇʨʝʪʭʦʜʥʦ ʟʘʚʨʰʝʥʦ ʩʨʝʜˁʝʰʢʦʣʩʢʦ ʦʙʨʘʟʦʚʘˁʝ ʫ ʯʝʪʚʦʨʦʛʦʜʠʰˁʝʤ ʪʨʘʿʘˁʫ ʠ ʧʦʣʦʞʝʥ ʧʨʠʿʝʤʥʠ ʠʩʧʠʪ 
ʢʘʢʦ ʿʝ ʪʦ ʨʝʛʫʣʠʩʘʥʦ ʉʪʘʪʫʪʦʤ ʌʘʢʫʣʪʝʪʘ. 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʩʧʦʩʦʙˀʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʟʘ ʥʝʧʦʩʨʝʜʘʥ ʨʘʜ ʫ ʧʨʦʠʟʚʦʜˁʠ, ʢʘʦ ʠ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʢʚʘʣʠʪʝʪʘ ʠ ʧʨʠʥʦʩʘ 

ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʧʨʦʠʟʚʦʜʘ ʢʦʨʠʰ˂ʝˁʝʤ ʩʘʚʨʝʤʝʥʠʭ ʧʨʠʩʪʫʧʘ ʫ ʘʥʘʣʠʟʠ ʠʥʪʝʨʘʢʮʠʿʝ ʙʠˀʢʘ-ʘʪʤʦʩʬʝʨʘ. ʉʪʫʜʝʥʪ ʪʨʝʙʘ ʜʘ ʩʪʝʢʥʝ ʦʩʥʦʚʥʦ ʟʥʘˁʝ ʦ 

ʧʨʦʮʝʩʠʤʘ ʫ ʘʪʤʦʩʬʝʨʠ ʠ ʫʪʠʮʘʿʫ ʚʨʝʤʝʥʘ ʠ ʢʣʠʤʝ ʥʘ ʙʠˀʢʝ, ʩ ʮʠˀʝʤ ʜʘ ʩʝ ʜʦʙʠʿʝ ʚʠʩʦʢ ʧʨʠʥʦʩ ʢʚʘʣʠʪʝʪʥʠʭ ʥʘʤʠʨʥʠʮʘ ʙʠˀʥʦʛ ʧʦʨʝʢʣʘ. ʊʘʢʦʹʝ 

ʩʪʫʜʝʥʪ ʪʨʝʙʘ ʜʘ ʩʪʝʢʥʝ ʿʘʩʘʥ ʫʚʠʜ ʦ ʥʦʚʠʤ ʪʝʭʥʠʢʘʤʘ ʫ ʧʨʠʢʫʧˀʘˁʫ ʠ ʦʙʨʘʜʠ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʧʦʜʘʪʘʢʘ, ʢʘʦ ʠ ʦ ʟʘʰʪʠʪʠ ʦʜ ʚʨʝʤʝʥʩʢʠʭ ʧʦʿʘʚʘ 

ʥʝʧʦʚʦˀʥʠʭ ʟʘ ʧʦˀʦʧʨʠʚʨʝʜʫ ʠ ʫʪʠʮʘʿʫ ʟʘʛʘʹʝˁʘ ʥʘ ʨʘʟʚʦʿ ʙʠˀʘʢʘ.  

ʇʦ ʟʘʚʨʰʝʪʢʫ ʩʪʫʜʠʿʘ ʬʦʨʤʠʨʘʿʫ ʩʝ ʩʪʨʫʯˁʘʮʠ ʩʧʦʩʦʙʥʠ ʟʘ ʨʘʟʚʦʿ ʠ ʧʨʠʤʝʥʫ ʩʚʦʿʠʭ ʟʥʘˁʘ ʫ ʥʝʧʦʩʨʝʜʥʦʿ ʧʨʦʠʟʚʦʜʥʦʿ ʧʨʘʢʩʠ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʿʝ ʬʦʨʤʠʨʘˁʝ ʩʪʨʫʯˁʘʢʘ ʩʘ ʘʢʘʜʝʤʩʢʠʤ ʦʙʨʘʟʦʚʘˁʝʤ ʢʦʿʠ ʩʫ ʩʪʝʢʣʠ ʥʦʚʘ ʟʥʘˁʘ ʠʟ ʤʝʪʝʦʨʦʣʦʛʠʿʝ, ʘ ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʦʰʠʨʝˁʝ ʠ 

ʥʘʜʦʛʨʘʜˁʫ ʟʥʘˁʘ ʠʟ ʛʝʦʛʨʘʬʠʿʝ ʠ ʬʠʟʠʢʝ ʩʪʝʯʝʥʠʭ ʫ ʩʨʝʜˁʦʿ ʰʢʦʣʠ. ʉʪʫʜʝʥʪʠ ʩʫ  ʦʩʧʦʩʦʙˀʝʥʠ ʜʘ ʨʘʟʫʤʝʿʫ ʠ ʧʨʝʜʚʠʜʝ ʝʬʝʢʪʝ ʠʥʪʝʨʘʢʮʠʿʝ ʙʠˀʢʘ - 

ʘʪʤʦʩʬʝʨʘ ʟʥʘʯʘʿʥʠʭ ʟʘ ʧʦˀʦʧʨʠʚʨʝʜʥʫ ʧʨʦʠʟʚʦʜˁʫ. 

ʉʪʝʯʝʥʦ ʟʥʘˁʝ ʩʪʫʜʝʥʘʪʘ ʦʙʝʟʙʝʹʫʿʝ ʩʪʨʫʯʥʦʩʪ ʟʘ ʨʘʜ ʥʘ ʦʨʛʘʥʠʟʦʚʘˁʫ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʧʦˀʦʧʨʠʚʨʝʜʥʠʤ ʨʘʜʥʠʤ ʦʨʘʛʥʠʟʘʮʠʿʘʤʘ: 

ʢʦʤʙʠʥʘʪʠʤʘ, ʟʘʜʨʫʛʘʤʘ, ʩʝʤʝʥʩʢʠʤ ʢʫ˂ʘʤʘ, ʧʨʝʜʫʟʝʪʥʠʯʢʠʤ ʬʠʨʤʘʤʘ ʠ ʩʦʧʩʪʚʝʥʠʤ ʛʘʟʜʠʥʩʪʚʠʤʘ ʢʦʿʘ ʩʝ ʙʘʚʝ ʨʘʪʘʨʩʢʦ-ʧʦʚʨʪʘʨʩʢʦʤ ʧʨʦʠʟʚʦʜˁʦʤ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 

ɼɽʆ I: ʆʩʥʦʚʥʠ ʧʨʦʮʝʩʠ ʫ ʘʪʤʦʩʬʝʨʠ 

1. ʋʚʦʜ ʂʨʘʪʘʢ ʦʧʠʩ ʤʝʪʝʦʨʦʣʦʛʠʿʝ. ʄʝʪʝʦʨʦʣʦʩʢʠ ʝʣʝʤʝʥʪʠ. ʇʦʿʘʤ ʦ ʚʨʝʤʝʥʫ ʠ ʢʣʠʤʠ. ʆʨʛʘʥʠʟʘʮʠʿʘ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʦʩʤʘʪʨʘˁʘ (2 ʯʘʩʘ); 2. ʉʘʩʪʘʚ 

ʘʪʤʦʩʬʝʨʝ ʧʦʨʝʢʣʦ ʠ ʛʨʘʹʘ  ʘʪʤʦʩʬʝʨʝ. ɺʝʨʪʠʢʘʣʥʘ ʨʘʩʧʦʜʝʣʘ ʧʨʠʪʠʩʢʘ ʠ ʛʫʩʪʠʥʝ ʚʘʟʜʫʭʘ. (3 ʯʘʩʘ); 3. ɿʨʘʯʝˁʝ ʫ ʘʪʤʦʩʬʝʨʠ ʠ ʥʘ ɿʝʤˀʠʥʦʿ 

ʧʦʚʨʰʠʥʠ. ʉʫʥʮʝʚʦ ʟʨʘʮʝˁʝ. ɿʝʤˀʠʥʦ ʠʟʨʘʮʠʚʘˁʝ ʠ ʘʪʤʦʩʬʝʨʩʢʦ ʟʨʘʮʝˁʝ. ʋʣʪʨʘˀʫʙʠʮʘʩʪʦ ʟʨʘʯʝˁʝ ʫ ʘʪʤʦʩʬʝʨʠ. ʊʦʧʣʦʪʥʠ ʙʠʣʘʥʩ ʟʝʤˀʠʩʪʘ ʠ 

ʚʦʜʝ. ʊʦʧʣʦʪʥʠ ʨʝʟʠʤ ʘʪʤʦʩʬʝʨʝ. ɸʪʤʦʩʬʝʨʩʢʠ ʧʨʠʪʠʩʘʢ. (9 ʯʘʩʦʚʘ); 4. ɺʦʜʝʥʘ ʧʘʨʘ ʫ ʘʪʤʦʩʬʝʨʠ. ʀʩʧʘʨʘʚʘˁʝ. ɽʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʘ. ʂʦʥʜʝʥʟʘʮʠʿʘ ʠ 

ʩʫʙʣʠʤʘʮʠʿʘ ʚʦʜʝʥʝ ʧʘʨʝ ʫ ʘʪʤʦʩʬʝʨʠ. ʇʘʜʘʚʠʥʝ ʠʟ ʦʙʣʘʢʘ. (10 ʯʘʩʦʚʘ): 5. ɺʘʟʜʫʰʥʘ ʢʨʝʪʘˁʘ ʫ ʘʪʤʦʩʬʝʨʠ  ɺʝʪʘʨ. ʌʨʦʥʪʦʚʠ ʠ ʮʠʢʣʦʥʠ. ʃʦʢʘʣʥʠ 

ʚʝʪʨʦʚʠ. ʆʧʰʪʘ ʮʠʨʢʫʣʘʮʠʿʘ ʘʪʤʦʩʬʝʨʝ. (6 ʯʘʩʦʚʘ) 

ɼɽʆ II: ʋʪʠʮʘʿ ʚʨʝʤʝʥʘ ʠ ʢʣʠʤʝ ʥʘ ʙʠˀʢʝ  

6. ʆʩʥʦʚʥʠ ʧʦʿʤʦʚʠ ʦ ʢʣʠʤʠ ʇʦʜʝʣʘ ʢʣʠʤʝ.  ʂʣʠʤʘʪʩʢʠ ʝʣʝʤʝʥʪʠ ʠ ʬʘʢʪʦʨʠ. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʢʣʠʤʝ. (4 ʯʘʩʘ); 7. ʂʣʠʤʘʪʩʢʝ ʧʨʦʤʝʥʝ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ 

ʂʣʠʤʘʪʩʢʝ ʧʨʦʤʝʥʝ. ʇʨʠʨʦʜʥʠ ʠ ʘʥʪʨʦʧʦʛʝʥʠ ʫʟʨʦʮʠ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ. ʊʨʝʥʜʦʚʠ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ. ʄʦʛʫʮʠ ʫʪʠʮʘʿ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ ʥʘ 

ʧʦˀʦʧʨʠʚʨʝʜʥʫ ʧʨʦʠʟʚʦʜˁʫ. (8 ʯʘʩʦʚʘ);8. ʀʟʘʙʨʘʥʘ ʧʦʛʣʘʚˀʘ ʠʟ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʿʝ. ʇʦʿʘʤ ʠ ʫʣʦʛʘ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʿʝ. ʋʪʠʮʘʿ ʚʨʝʤʝʥʘ ʠ ʢʣʠʤʝ ʥʘ 

ʨʘʟʚʦʿ ʙʠˀʘʢʘ. ʋʪʠʮʘʿ ʚʨʝʤʝʥʘ ʠ ʢʣʠʤʝ ʥʘ ʨʘʟʚʦʿ ʙʠˀʥʠʭ ʙʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʘ. ʇʨʝʜʚʠʹʘˁʝ ʠ ʟʘʩʪʠʪʘ ʦʜ ʚʨʝʤʝʥʩʢʠʭ ʧʦʿʘʚʘ ʥʝʧʦʚʦˀʥʠʭ ʟʘ 

ʧʦˀʦʧʨʠʚʨʝʜʫ. ʇʨʝʜʚʠʹʘˁʝ ʋɺ ʠʥʜʝʢʩʘ ʠ ʫʪʠʮʘʿ ʋɺ ʟʨʘʯʝˁʘ ʥʘ ʙʠˀʢʝ. ɸʛʨʦʤʝʪʝʦʨʦʣʦʰʢʝ ʘʥʘʣʠʟʝ ʠ ʧʨʦʛʥʦʟʝ. (14 ʯʘʩʦʚʘ);9. ɿʘʛʘʹʝˁʝ ʚʘʟʜʫʭʘ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʠ. ʆʩʥʦʚʥʠ ʧʦʿʤʦʚʠ ʦ ʟʘʛʘʹʝˁʫ ʚʘʟʜʫʭʘ. ʊʨʘʥʩʧʦʨʪ ʟʘʛʘʹʝˁʘ. ʇʨʝʜʚʠʹʘˁʝ ʟʘʛʘʹʝˁʘ. ʋʪʠʮʘʿ ʟʘʛʘʹʝˁʘ ʥʘ ʨʘʟʚʦʿ ʙʠˀʘʢʘ.(4 ʯʘʩʘ) 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 

ʋʚʦʜʥʦ ʧʨʝʜʘʚʘˁʝ. ʄʝʪʝʦʨʦʣʦʰʢʘ ʦʩʤʘʪʨʘˁʘ ʠ ʦʙʨʘʜʘ ʧʦʜʘʪʘʢʘ. (2 ʯʘʩʘ). ʄʝʪʦʜʝ ʤʝʨʝˁʘ ʠ ʠʟʨʘʯʫʥʘʚʘˁʘ ʪʨʘʿʘˁʘ ʢʨʘʪʢʦʪʘʣʘʩʥʦʛ ʟʨʘʯʝˁʘ. (2 ʯʘʩʘ). 

ʄʝʪʦʜʝ ʤʝʨʝˁʘ ʠ ʠʟʨʘʯʫʥʘʚʘˁʘ ʠʥʪʝʥʟʠʪʝʪʘ ʢʨʘʪʢʦʪʘʣʘʩʥʦʛ ʠ ʜʫʛʦʪʘʣʘʩʥʦʛ ʟʨʘʯʝˁʘ. (2 ʯʘʩʘ). ʄʝʪʦʜʝ ʤʝʨʝˁʘ ʠ ʠʟʨʘʯʫʥʘʚʘˁʘ ʝʣʝʤʝʥʘʪʘ ʚʣʘʞʥʦʩʪʠ 

ʚʘʟʜʫʭʘ. (2 ʯʘʩʘ). ʄʝʪʦʜʝ ʤʝʨʝˁʘ ʠ ʠʟʨʘʯʫʥʘʚʘˁʘ ʠʥʪʝʥʟʠʪʝʪʘ ʠʩʧʘʨʘʚʘˁʘ. (2 ʯʘʩʘ). ʀʟʨʘʯʫʥʘʚʘˁʝ ʠʥʪʝʥʟʠʪʝʪʘ ʪʨʘʥʩʧʠʨʘʮʠʿʝ. (2 ʯʘʩʘ). ʄʝʪʦʜʝ 

ʤʝʨʝˁʘ ʠ ʦʙʨʘʜʝ ʧʘʜʘʚʠʥʘ. (2 ʯʘʩʘ). ʄʝʪʦʜʝ ʤʝʨʝˁʘ ʠ ʧʨʦʛʥʦʟʝ ʪʝʤʧʝʨʘʪʫʨʝ ʟʝʤˀʠʰʪʘ. (2 ʯʘʩʘ). ʄʝʪʦʜʝ ʤʝʨʝˁʘ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ. ʀʟʨʘʯʫʥʘʚʘˁʝ 

ʩʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ. (2 ʯʘʩʘ). ʀʟʨʘʯʫʥʘʚʘˁʝ ʩʫʤʘ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ. ʀʟʘʯʫʥʘʚʘˁʝ ʘʢʫʤʫʣʠʩʘʥʠʭ ʩʪʝʧʝʥ-ʜʘʥʘ ʠ 

ʩʪʝʧʝʥ-ʩʘʪʠ. (2 ʯʘʩʘ). ʉʫʰʘ. ʀʟʨʘʯʫʥʘʚʘˁʝ ʭʠʜʨʦʪʝʨʤʠʯʢʦʛ ʢʦʝʬʠʮʠʿʝʥʪʘ ʉʝˀʘʥʠʥʦʚʘ. (2 ʯʘʩʘ). ʇʨʦʛʥʦʟʘ ʤʨʘʟʘ. (2 ʯʘʩʘ). ʇʨʦʛʥʦʟʘ ʦʩʪʚʘʨʠʚʘˁʘ 

ʫʩʣʦʚʘ ʟʘ ʧʦʿʘʚʫ ʧʦʿʝʜʠʥʠʭ ʙʠˀʥʠʭ ʙʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʘ. (2 ʯʘʩʘ). ʆʨʛʘʥʠʟʘʮʠʿʘ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʤʝʨʝˁʘ. (2 ʯʘʩʘ). ʅʦʚʝ ʪʝʭʥʠʢʝ ʫ ʧʨʠʢʫʧˀʘˁʫ ʠ 

ʦʙʨʘʜʠ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʧʦʜʘʪʘʢʘ. (2 ʯʘʩʘ). 
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ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ 
ʯʘʩʦʚʠ ʇʨʝʜʘʚʘˁʘ: 

4x15=60 
ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ˂ʝ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥʘ ʫ ʚʠʜʫ ʧʨʝʜʘʚʘˁʘ ʠ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ ʥʘ ʚʝʞʙʘʤʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 0 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 20 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 20 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 30 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 50 

ʩʝʤʠʥʘʨ-ʠ 0 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʆʈʊʀʂʋʃʋʊʈɸ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ  

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʉʆʎʀʆʃʆɻʀɱɸ (SOCIOLOGY) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ2ʆ06 

ʅʘʩʪʘʚʥʠʢ: ʜʦʮ. ʜʨ ɾʠʚʦʿʠʥ ɸ. ʇʝʪʨʦʚʠ˂;  

ʉʘʨʘʜʥʠʢ: ɱʦʚʘʥʘ ʄ. ʏʠʢʠ˂, ʄʠʣʘʥʘʜʠʥʦʚʠ˂ ɼ. ʄʘʨʠʮʘ, ɱʘʥʢʦʚʠ˂ ʈ. ɼʝʿʘʥ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʆʙʘʚʝʟʘʥ 

ɹʨʦʿ ɽʉʇɹ: 4 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ: ʋ ʪʦʢʫ ʥʘʩʪʘʚʝ ʠʟ ʩʦʮʠʦʣʦʛʠʿʝ ʩʪʫʜʝʥʪʠʤʘ ʩʝ ʞʝʣʝ ʧʨʠʙʣʠʞʠʪʠ ʦʩʥʦʚʥʘ ʪʝʦʨʠʿʩʢʦ ʤʝʪʦʜʦʣʦʰʢʘ 
ʩʪʘʥʦʚʠʰʪʘ ʫ ʚʝʟʠ ʩʝʣʘ ʠ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʧʨʦʤʝʥʝ ʢʦʿʝ ʟʘʭʚʘʪʘʿʫ ʨʫʨʘʣʥʘ ʧʦʜʨʫʯʿʘ, ʢʘʦ ʠ ʤʝʹʫʜʝʿʩʪʚʦ ʨʫʨʘʣʥʠʭ ʠ 
ʫʨʙʘʥʠʭ ʜʨʫʰʪʚʝʥʠʭ ʬʝʥʦʤʝʥʘ. ʇʨʦʤʝʥʝ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʜʨʫʰʪʚʝʥʠʭ ʩʪʨʫʢʪʫʨʘ ʠ ʦʙʨʘʟʘʮʘ ʧʦʥʘʰʘˁʘ ʧʦʣʘʟʠʰʪʝ 
ʩʫ ʟʘ ʘʥʘʣʠʟʫ ʜʨʫʰʪʚʝʥʠʭ ʧʨʦʤʝʥʘ ʩʝʣʘ ʠ ʩʝˀʘʰʪʚʘ, ʧʦˀʦʧʨʠʚʨʝʜʝ ʠ ˁʝʥʠʭ ʬʫʥʢʮʠʿʘ, ʢʘʦ ʠ ʨʘʟʣʠʯʠʪʠʭ ʬʫʥʢʮʠʿʘ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʜʨʫʰʪʚʝʥʠʭ ʛʨʫʧʘ ʠ ʠʥʩʪʠʪʫʮʠʿʘ ʫ ʧʨʦʮʝʩʠʤʘ ʨʫʨʘʣʥʦʛ ʨʘʟʚʦʿʘ.  

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ: ʇʦʭʘʹʘˁʝʤ ʥʘʩʪʘʚʝ ʥʘ ʦʚʦʤ ʧʨʝʜʤʝʪʫ ʩʪʫʜʝʥʪʠ: ʟʥʘʿʫ ʦʩʥʦʚʥʝ ʩʦʮʠʦʣʦʰʢʝ ʢʘʪʝʛʦʨʠʿʝ ʠ ʤʝʪʦʜʝ 
ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʩʦʮʠʦʣʦʛʠʿʠ ʠ ʩʦʮʠʦʣʦʛʠʿʠ ʩʝʣʘ; ʩʧʦʩʦʙʥʠ ʩʫ ʜʘ ʘʥʘʣʠʟʠʨʘʿʫ ʜʨʫʰʪʚʝʥʝ ʧʦʿʘʚʝ ʩʘ ʘʩʧʝʢʪʘ ʜʨʫʰʪʚʝʥʝ 
(ʘʛʨʘʨʥʝ ʠ ʨʫʨʘʣʥʝ) ʩʪʨʫʢʪʫʨʝ ʠ ʜʨʫʰʪʚʝʥʠʭ (ʘʛʨʘʨʥʠʭ ʠ ʨʫʨʘʣʥʠʭ) ʦʜʥʦʩʘ; ʨʘʟʫʤʝʚʘʿʫ ʦʩʥʦʚʥʘ ʥʘʯʝʣʘ 
ʪʨʘʜʠʮʠʦʥʘʣʥʝ ʩʝˀʘʯʢʝ ʝʢʦʥʦʤʠʿʝ ʠ ʩʧʦʩʦʙʥʠ ʩʫ ʜʘ ʘʥʘʣʠʟʠʨʘʿʫ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʪʨʘʜʠʮʠʦʥʘʣʥʠʭ ʩʪʨʫʢʪʫʨʘ ʫ ʚʝʟʠ 
ʩʘ ʜʨʫʰʪʚʝʥʠʤ ʛʨʫʧʘʤʘ, ʫʩʪʘʥʦʚʘʤʘ, ʢʫʣʪʫʨʥʠʤ ʦʙʨʘʩʮʠʤʘ; ʨʘʟʫʤʝʚʘʿʫ ʢʦʤʧʣʝʢʩʥʫ ʧʨʦʙʣʝʤʘʪʠʢʫ ʫ ʚʝʟʠ ʨʫʨʘʣʥʦʛ 
ʨʘʟʚʦʿʘ 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʇʦʿʘʤ ʠ ʟʘʜʘʮʠ ʩʦʮʠʦʣʦʛʠʿʝ. ʅʘʩʪʘʥʘʢ ʠ ʨʘʟʚʦʿ ʩʦʮʠʦʣʦʛʠʿʝ ʩʝʣʘ. ʇʨʝʜʤʝʪ ʩʦʮʠʦʣʦʛʠʿʝ ʩʝʣʘ ʠ ʦʜʥʦʩ ʩʘ ʜʨʫʛʠʤ 
ʜʨʫʰʪʚʝʥʠʤ ʥʘʫʢʘʤʘ. ʄʝʪʦʜ ʩʦʮʠʦʣʦʛʠʿʝ ʠ ʩʦʮʠʦʣʦʛʠʿʝ ʩʝʣʘ. ʆʩʥʦʚʥʝ ʢʘʪʝʛʦʨʠʿʝ ʠ ʪʝʦʨʠʿʩʢʝ ʚʠʟʠʿʝ ʫ ʩʦʮ. ʩʝʣʘ. 
ʆʩʥʦʚʥʠ ʪʝʦʨʠʿʩʢʦ-ʤʝʪʦʜʦʣʦʰʢʠ ʧʨʠʩʪʫʧʠ ʫ ʩʦʮ. ʩʝʣʘ. ʉʘʚʨʝʤʝʥʦ ʩʪʘˁʝ ʠ ʧʨʦʙʣʝʤʠ ʫ ʩʦʮʠʦʣʦʛʠʿʠ ʩʝʣʘ. ʇʦʿʘʤ, 
ʜʠʤʝʥʟʠʿʝ ʠ ʝʣʝʤʝʥʪʠ ʜʨʫʰʪʚʝʥʝ ʩʪʨʫʢʪʫʨʝ. ʇʦʿʘʤ ʠ ʚʨʩʪʝ ʜʨʫʰʪʚʝʥʠʭ ʧʨʦʤʝʥʘ. ɻʣʦʙʘʣʥʠ ʨʘʟʚʦʿʥʠ ʧʨʦʮʝʩʠ ʢʘʦ 
ʯʠʥʠʦʮʠ ʧʨʦʤʝʥʘ ʘʛʨʘʨʥʝ ʠ ʨʫʨʘʣʥʝ ʩʪʨʫʢʪʫʨʝ). ʇʦʿʘʤ ʠ ʝʣʝʤʝʥʪʠ ʘʛʨʘʨʥʝ ʠ ʨʫʨʘʣʥʝ ʩʪʨʫʢʪʫʨʝ. ʇʦˀʦʧʨʠʚʨʝʜʘ ʢʘʦ 
ʦʩʥʦʚʘ ʩʝˀʘʯʢʝ ʠ ʩʚʘʢʝ ʜʨʫʛʝ ʝʢʦʥʦʤʠʿʝ. ɽʢʦʣʦʛʠʿʘ ʩʝʣʘ ʠ ʧʦˀʦʧʨʠʚʨʝʜʝ. ʉʝˀʘʯʢʘ ʝʢʦʥʦʤʠʿʘ ʠ ʧʨʦʤʝʥʝ ʘʛʨʘʨʥʝ 
ʩʪʨʫʢʪʫʨʝ. ʉʪʘʨʠ ʘʛʨʘʨʥʠ ʦʜʥʦʩʠ ʠ ʥʦʚʠʿʝ ʧʨʦʤʝʥʝ ʘʛʨʘʨʥʝ ʩʪʨʫʢʪʫʨʝ. ʉʝˀʘʯʢʦ ʛʘʟʜʠʥʩʪʚʦ ʜʘʥʘʩ.  ʅʦʚʘ ʜʨʫʰʪʚʝʥʘ 

ʩʪʨʘʪʝʛʠʿʘ ʘʛʨʘʨʥʦʛ ʠ ʨʫʨʘʣʥʦʛ ʨʘʟʚʦʿʘ. ʉʝʦʩʢʘ ʥʘʩʝˀʘ ʠ ʩʪʘʥʦʚʥʠʰʪʚʦ ï ʤʦʨʬʦʣʦʰʢʘ ʦʩʥʦʚʘ ʜʨʫʰʪʚʝʥʝ ʩʪʨʫʢʪʫʨʝ. 
ʉʝˀʘʰʪʚʦ ʢʘʦ ʜʨʫʰʪʚʝʥʠ ʩʣʦʿ ʠ ʢʘʦ ʧʦʣʠʪʠʯʢʦ-ʠʩʪʦʨʠʿʩʢʠ ʯʠʥʠʣʘʮ . ɼʨʫʰʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʣʦʢʘʣʥʝ ʩʝʦʩʢʝ 
ʟʘʿʝʜʥʠʮʝ. ɼʨʫʰʪʚʝʥʝ ʛʨʫʧʝ ʫ ʩʝʣʫ. ɼʨʫʰʪʚʝʥʝ ʫʩʪʘʥʦʚʝ ʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ ʩʝʣʫ. ʉʝʦʩʢʘ ʢʫʣʪʫʨʘ ï ʠʟʤʝʹʫ ʪʨʘʜʠʮʠʿʝ 
ʠ ʠʥʦʚʘʮʠʿʝ. ɼʠʬʠʟʠʿʘ ʠʥʦʚʘʮʠʿʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. ʇʦˀʦʧʨʠʚʨʝʜʥʦ ʩʘʚʝʪʦʜʘʚʩʪʚʦ. ʇʘʨʪʠʮʠʧʘʪʠʚʥʠ ʧʨʠʩʪʫʧ ʠ 
ʧʘʨʪʠʮʠʧʘʪʠʚʥʝ ʤʝʪʦʜʝ. ɹʫʜʫ˂ʥʦʩʪ ʩʝʣʘ, ʩʝˀʘʢʘ ʠ ʧʦˀʦʧʨʠʚʨʝʜʝ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʉʝʤʠʥʘʨʩʢʠ ʨʘʜʦʚʠ, ʨʘʜʠʦʥʠʮʝ, ʜʠʩʢʫʩʠʿʝ 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʄʠʪʨʦʚʠ˂, ʄ., (1998) ʉʦʮʠʦʣʦʛʠʿʘ ʩʝʣʘ, ʉɼʉ, ɹʝʦʛʨʘʜ. 
2. ʉʪʦʿʘʥʦʚ ʄʣʘʜʝʥ, (2004), ʉʦʮʠʦʣʦʛʠʿʘ ʩʝʦʩʢʠʭ ʢʦʣʝʢʪʠʚʘ, ʄʘʪʠʮʘ ʩʨʧʩʢʘ, ʅʦʚʠ ʉʘʜ  
3. ʄ. ʍʘʨʘʣʘʤʙʦʩ, ʄ. ʍʦʣʙʦʨʥ, (2002), ʉʦʮʠʦʣʦʛʠʿʘ: ʪʝʤʝ ʠ ʧʝʨʩʧʝʢʪʠʚʝ, ɻʦʣʜʝʥ ʤʘʨʢʝʪʠʥʛ, ɿʘʛʨʝʙ 
4. ban van den A. W. Hawkins, H.S., (1996), Agricultural Extension, Backwell Science, Oxford, UK 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
2x15=30 

ɺʝʞʙʝ: 
1x15=15 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 0 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʇʨʝʜʘʚʘˁʘ, ʜʠʩʢʫʩʠʿʝ, ʛʨʫʧʥʠ ʨʘʜʠ, ʨʘʜʠʦʥʠʮʝ, ʩʝʤʠʥʘʨʩʢʠ ʨʘʜʦʚʠ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʈʝʜ. ʧʨʠʩʫʩʪʚʦ ʥʘ ʧʨʝʜʘʚ. 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʈʝʜ. ʧʨʠʩʫʩʪʚʦ ʥʘ ʚʝʞʙʘʤʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ  

ɸʢʪʠʚʥʦʩʪ ʥʘ ʚʝʞʙʘʤʘ 5 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʉʝʤʠʥʘʨʩʢʠ ʨʘʜ 5 ʋʂʋʇʅʆ 100 

ʊʝʩʪʦʚʠ ʟʥʘˁʘ (2) 40  



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

24 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʀʅʌʆʈʄɸʊʀʂɸ (INFORMATICS) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ2ʆ07 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɹʦʿʘʥ ʉʨʹʝʚʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ɹʨʘʥʠʩʣʘʚ ɸ. ʂʘʨʘ˅ʠ˂, ʊʠʭʦʤʠʨ ʉ. ɿʦʨʘʥʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ  
ʉʪʠʮʘˁʝ ʙʘʟʠʯʥʦʛ ʟʥʘˁʘ ʠʘ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʧʦʪʨʝʙʥʠʭ ʟʘ ʨʘʜ ʫ 
ʧʦˀʦʧʨʠʚʨʝʜʥʦʿ ʩʪʨʫʮʠ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʫʩʤʝʨʝˁʘ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʀʥʬʦʨʤʘʪʠʯʢʘ ʦʩʧʦʩʦʙˀʝʥʦʩʪ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʫ ʢʘʨʠʿʝʨʫ ʠʥʞʝˁʝʨʘ ʧʦˀʦʧʨʠʚʨʝʜʝ 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʋʚʦʜ. ʆʩʥʦʚʠ ʪʝʦʨʠʿʝ ʠʥʬʦʨʤʘʮʠʿʘ. ɼʠʩʢʨʝʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʠ ʧʦʜʘʮʠ. ɼʠʛʠʪʘʣʥʠ ʨʘʯʫʥʘʨʠ. ʉʪʨʫʢʪʫʨʝ ʠ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. ʈʘʯʫʥʘʨʩʢʝ ʧʣʘʪʬʦʨʤʝ (ʤʝʿʥʬʨʝʿʤ, ʩʫʧʝʨʙʨʟʝ ʠ ʧʝʨʩʦʥʘʣʥʝ). ʍʘʨʜʚʝʨ ʠ ʩʦʬʪʚʝʨ. ʆʧʝʨʘʪʠʚʥʠ 
ʩʠʩʪʝʤʠ ʠ ʦʢʨʫʞʝˁʘ. ɹʨʦʿʥʠ ʠ ʩʝʤʘʥʪʠʯʢʠ ʩʠʩʪʝʤʠ. ʈʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʥʘ ʨʘʯʫʥʘʨʫ. ɸʣʛʦʨʠʪʤʠʟʘʮʠʿʘ ʠ ʦʙʿʝʢʪʥʝ 
ʩʪʨʫʢʪʫʨʝ. ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ. ɸʩʝʤʙʣʝʨʠ, ʧʨʦʮʝʜʫʨʘʣʥʠ, ʦʙʿʝʢʪʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠ ʠ ʜʝʩʢʨʠʧʪʠʚʥʠ ʿʝʟʠʮʠ. ɱʝʟʠʮʠ 

ʚʝʰʪʘʯʢʝ ʠʥʪʝʣʠʛʝʥʮʠʿʝ. ɽʢʩʧʝʨʪʥʠ ʩʠʩʪʝʤʠ. ʆʩʪʘʣʝ ʧʨʠʤʝʥʝ ʜʠʛʠʪʘʣʥʠʭ ʨʘʯʫʥʘʨʘ. ʀʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ 
ʤʫʣʪʠʤʝʜʠʿʘ. ʈʘʯʫʥʘʨʩʢʝ ʤʨʝʞʝ ʠ ʧʨʦʪʦʢʦʣʠ. ʀʥʪʝʨʥʝʪ. ʉʝʨʚʠʩʠ ʥʘ ʀʥʪʝʨʥʝʪʫ.  ʀʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʫ 
ʧʦˀʦʧʨʠʚʨʝʜʠ. ʅʘʤʝʥʝ, ʨʘʟʚʦʿ ʠ ʩʪʨʫʢʪʫʨʝ. ʌʫʥʢʮʠʦʥʘʣʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. ʇʨʠʤʝʨʠ. ʆʨʛʘʥʠʟʘʮʠʿʘ ʧʦʜʘʪʘʢʘ. 
ɽʥʪʠʪʝʪ ʠ ʢʣʘʩʘ ʝʥʪʠʪʝʪʘ. ʆʙʝʣʝʞʿʝ ʠ ʧʦʜʘʪʘʢ. ʊʠʧ ʠ ʧʦʿʘʚʘ ʝʥʪʠʪʝʪʘ. ʃʦʛʠʯʢʘ ʠ ʬʠʟʠʯʢʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʧʦʜʘʪʘʢʘ. 
ʄʦʜʝʣʠ ʠ ʙʘʟʝ ʧʦʜʘʪʘʢʘ. ʉʦʬʪʚʝʨ ʟʘ ʫʧʨʘʚˀʘˁʝ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ. ʉʦʬʪʚʝʨʩʢʠ ʘʣʘʪʠ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. ʇʨʠʤʝʥʝ 
(ʣʠʥʝʘʨʥʦ ʧʨʦʛʨʘʤʠʨʘˁʝ, ʩʪʘʪʠʩʪʠʯʢʠ ʤʝʪʦʜʠ ʠ ʧʘʢʝʪʠ, ʪʨʘʥʩʧʦʨʪʥʠ ʤʦʜʝʣʠ, ʤʨʝʞʝ ʠ ʘʣʦʢʘʮʠʿʘ ʨʝʩʫʨʩʘ, ʜʦʥʦʰʝˁʝ 
ʦʜʣʫʢʘ ʠ ʜʨ.). 
 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʋʚʦʜ. ʐʝʥʦʥʦʚ ʦʙʨʘʟʘʮ ʠ ʤʝʨʝˁʝ ʢʦʣʠʯʠʥʝ ʠʥʬʦʨʤʘʮʠʿʝ. ʍʘʨʪʣʠʿʝʚʘ ʪʝʦʨʝʤʘ ʠ ʧʨʠʤʝʥʝ. ɼʠʛʠʪʘʣʥʠ ʨʘʯʫʥʘʨʠ. 
ʂʦʤʧʦʥʝʥʪʝ ʠ ʘʨʭʠʪʝʢʪʫʨʝ. ɹʨʦʿʥʠ ʠ ʩʝʤʘʥʪʠʯʢʠ ʩʠʩʪʝʤʠ. ɹʠʥʘʨʥʠ, ʦʢʪʘʣʥʠ, ʭʝʢʩʘʜʝʮʠʤʘʣʥʠ ʠ ʜʨʫʛʠ ʙʨʦʿʥʠ 
ʩʠʩʪʝʤʠ. ɻʨʘʤʘʪʠʢʘ, ʩʠʥʪʘʢʩʘ ʠ ʩʝʤʘʥʪʠʢʘ ʫ ʧʨʦʛʨʘʤʩʢʠʤ ʿʝʟʠʮʠʤʘ. ʈʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʥʘ ʨʘʯʫʥʘʨʫ. 
ɸʣʛʦʨʠʪʤʠʟʘʮʠʿʘ ʠ ʦʙʿʝʢʪʥʝ ʩʪʨʫʢʪʫʨʝ. ʇʨʦʛʨʘʤʩʢʠ ʿʝʟʠʮʠ. ʂʘʪʝʛʦʨʠʟʘʮʠʿʝ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʩʥʦʚʥʠʭ ʿʝʟʠʢʘ. 
ʀʥʬʦʨʤʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʤʫʣʪʠʤʝʜʠʿʘ. ʇʨʠʤʝʨʠ. ʇʨʝʪʨʘʞʠʚʘˁʝ ʥʘ ʀʥʪʝʨʥʝʪʫ ʠ ʝʣʝʢʪʨʦʥʩʢʘ ʧʦʰʪʘ. 
ʇʨʦʪʦʢʦʣʠ. ʀʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. ʇʨʠʤʝʨʠ ʠʟ ʜʦʤʘ˂ʝ ʠ ʩʚʝʪʩʢʝ ʧʨʘʢʩʝ. ʆʨʛʘʥʠʟʘʮʠʿʘ ʧʦʜʘʪʘʢʘ 
ʥʘ ʨʘʯʫʥʘʨʫ. ɽʥʪʠʪʝʪʠ, ʢʣʘʩʝ ʝʥʪʠʪʝʪʘ, ʦʙʝʣʝʞʿʘ ʠ ʧʦʜʘʮʠ, ʜʦʤʝʥʠ. ʊʠʧʦʚʠ ʝʥʪʠʪʝʪʘ. ʇʨʠʤʝʨʠ ʣʦʛʠʯʢʝ ʠ ʬʠʟʠʯʢʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʧʦʜʘʪʘʢʘ. ʉʦʬʪʚʝʨʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ. ʉʦʬʪʚʝʨʩʢʠ ʘʣʘʪʠ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. ʇʨʠʤʝʨʠ ʠ 
ʧʨʠʤʝʥʝ ʫʩʣʫʞʥʦʛ ʩʦʬʪʚʝʨʘ, ʣʠʥʝʘʨʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ, ʩʪʘʪʠʩʪʠʯʢʠʭ ʤʝʪʦʜʘ ʠ ʧʘʢʝʪʘ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʦʜʝʣʘ, 
ʤʨʝʞʥʠʭ ʤʦʜʝʣʘ ʫ ʘʣʦʢʘʮʠʿʠ ʨʝʩʫʨʩʘ ʠ ʤʦʜʝʣʘ ʟʘ ʧʦʜʨʰʢʫ ʦʜʣʫʯʠʚʘˁʫ). 

ʃʠʪʝʨʘʪʫʨʘ  
ʉʨʹʝʚʠ˂ ɹ., ʀʥʬʦʨʤʘʪʠʢʘ, ʫ˅ʙʝʥʠʢ, ʩʪʨ. 226, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 1996. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 

2x15=30 

ɺʝʞʙʝ: 

2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʇʨʝʜʘʚʘˁʘ ʩʫ ʘʫʜʠʪʦʨʥʘ. ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ ʩʝ ʦʨʞʘʚʘ ʫ ʣʘʙʦʨʘʪʦʨʠʿʠ ʟʘ ʀʥʬʦʨʤʘʪʠʢʫ. ʂʦʤʙʠʥʫʿʝ ʩʝ ʨʘʜ ʥʘ 
ʨʘʯʫʥʘʨʠʤʘ, ʠʟʨʘʜʘ ʟʘʜʘʪʘʢʘ, ʨʘʜ ʥʘ web-ʫ, ʢʦʨʠʰ˂ʝˁʝ e-mail ʩʝʨʚʠʩʘ, ʨʘʜ ʫ Word-ʫ, Excel-ʫ ʠ ʜʨ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 5 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 50 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 5 ʫʩʤʝʥʠ ʠʩʧʪ 40 

  ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 90 

  ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

25 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ :  ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʦʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ:  ɹʆʊɸʅʀʂɸ (BOTANICS) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ2ʆ08 

ʅʘʩʪʘʚʥʠʢ: ʜʦʮ. ʜʨ ɲʠˀʘʥʘ M. ʅʠʢʦʣʠ˂, ʜʨ ʂʥʝʞʝʚʠ˂ ʉ. ɸʣʝʢʩʘ, ʨʝʜ. ʧʨʦʬ 

                       ʜʨ ʉʣʦʙʦʜʘʥʢʘ ɱ. ʉʪʦʿʘʥʦʚʠ˂ ʨʝʜ. ʧʨʦʬ 

ʉʘʨʘʜʥʠʢ:   ɹʨʘʥʢʘ ɹ. ɲʝʚʥʘʠ˂,  ɲʠˀʘʥʘ M. ʅʠʢʦʣʠ˂, ɷʠʛʫʨʩʢʠ ʄ. ɼʝʿʘʥʘ,  ʂʥʝʞʝʚʠ˂ ʉ. ɸʣʝʢʩʘ 

                       ʉʣʦʙʦʜʘʥʢʘ ɱ. ʉʪʦʿʘʥʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 8 

ʋʩʣʦʚ: - 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʉʪʠʮʘˁʝ ʧʦʪʨʝʙʥʠʭ ʟʥʘˁʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʛʨʘʹʫ ʙʠˀʘʢʘ, ʥʘ ˁʠʭʦʚʝ ʬʫʥʢʮʠʿʝ, ʥʘ ʩʠʩʪʝʤʘʪʠʢʫ ʙʠˀʘʢʘ ʩʘ ʘʢʮʝʥʪʦʤ 

ʥʘ ʪʘʢʩʦʥʝ ʦʜ ʟʥʘʯʘʿʘ ʟʘ ʚʦ˂ʘʨʩʢʦ-ʚʠʥʦʛʨʘʜʘʨʩʢʫ ʧʨʦʠʟʚʦʜˁʫ ʠ  ʜʝʢʦʨʘʪʠʚʥʝ ʚʨʩʪʝ, ʢʘʦ ʠ ʥʘ ʦʜʥʦʩʝ ʙʠˀʘʢʘ ʧʨʝʤʘ 
ʫʩʣʦʚʠʤʘ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ, ʰʪʦ ʿʝ ʧʨʝʜʫʩʣʦʚ ʟʘ ʧʨʘʚʠʣʥʦ ʠ ʫʩʧʝʰʥʦ ʛʘʿʝˁʝ ʙʠˀʘʢʘ.  

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʘʟʥʘˁʘ ʜʦʙʠʿʝʥʘ ʫ ʦʢʚʠʨʫ ʧʨʝʜʤʝʪʘ ɹʦʪʘʥʠʢʘ ʪʨʝʙʘ ʜʘ ʜʘʿʫ ʦʩʥʦʚʫ ʟʘ ʧʨʘʚʠʣʥʦ ʨʘʟʫʤʝʚʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʙʠˀʘʢʘ ʠ 
ˁʠʭʦʚʦ ʢʦʨʠʰ˂ʝˁʝ ʟʘ ʧʦʪʨʝʙʝ ʯʦʚʝʢʘ.  

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʆʨʛʘʥʠʟʘʮʠʿʘ ʞʠʚʦʛʘ ʩʚʝʪʘ ʠ ʦʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʞʠʚʦʪʘ (2). ɹʦʪʘʥʠʢʘ ʠ ʘʛʨʦʥʦʤʠʿʘ (1). ɹʠˀʥʘ ˂ʝʣʠʿʘ, 
ʢʦʤʧʦʥʝʥʪʝ ʙʠˀʥʝ ˂ʝʣʠʿʝ: ʧʨʦʪʦʧʣʘʟʤʘ, ʧʨʦʜʫʢʪʠ ʨʘʜʘ ʧʨʦʪʦʧʣʘʟʤʝ, ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʝ ʦʨʛʘʥʝʣʝ, ʿʝʜʥʦʤʝʤʙʨʘʥʩʢʝ, 

ʜʚʦʤʝʤʙʨʘʥʩʢʝ, ʥʝʤʝʤʙʨʘʥʩʢʝ ʩʪʨʫʢʪʫʨʝ (15). ʊʝʤʝˀʠ ʘʫʪʦʪʨʦʬʥʦʛ ʥʘʯʠʥʘ ʠʩʭʨʘʥʝ (1). ʄʦʨʬʦʣʦʛʠʿʘ ʠ ʭʠʩʪʦʣʦʛʠʿʘ 
ʢʦʨʤʫʩʘ: ʢʦʨʝʥ, ʩʪʘʙʣʦ, ʣʠʩʪ (15). ʄʝʪʘʤʦʨʬʦʟʝ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʘ (2). ɹʝʩʧʦʣʥʦ ʠ ʧʦʣʥʦ ʨʘʟʤʥʦʞʘʚʘˁʝ ʙʠˀʘʢʘ 
(5). ʎʚʝʪ, ʮʚʘʩʪʠ, ʮʚʝʪʘˁʝ, ʦʧʨʘʰʠʚʘˁʝ, ʦʧʣʦʹʝˁʝ, ʩʝʤʝ, ʧʣʦʜ (10). ʊʘʢʩʦʥʦʤʩʢʝ ʢʘʪʝʛʦʨʠʿʝ ʠ ˁʠʭʦʚʘ ʭʠʿʝʨʘʨʭʠʿʘ 
(1). ʉʠʩʪʝʤʘʪʠʢʘ ʙʠˀʘʢʘ (12).  ɽʢʦʣʦʛʠʿʘ ʙʠˀʘʢʘ (2). ɸʫʪʝʢʦʣʦʛʠʿʘ (4). ʉʠʥʝʢʦʣʦʛʠʿʘ (ʬʠʪʦʮʝʥʦʣʦʛʠʿʘ) (2). 
ʌʠʪʦʛʝʦʛʨʘʬʠʿʘ (1). ʈʘʟʥʦʚʨʩʥʦʩʪ ʙʠˀʥʦʛ ʧʦʢʨʠʚʘʯʘ ʥʘʰʝ ʟʝʤˀʝ (2). 
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: 
ʄʠʢʨʦʩʢʦʧ ʠ ʤʠʢʨʦʩʢʦʧʠʨʘˁʝ, ʛʨʘʹʘ ʙʠˀʥʝ ˂ʝʣʠʿʝ, ʧʣʘʩʪʠʜʠ (3). ʆʩʦʙʠʥʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥʘ, ʇʨʦʜʫʢʪʠ 

ʧʨʦʪʦʧʣʘʟʤʝ (3). ʊʚʦʨʥʘ ʪʢʠʚʘ (3). ʊʨʘʿʥʘ ʪʢʠʚʘ (6). ʉʧʦˀʘʰˁʘ ʠ ʫʥʫʪʨʘʰˁʘ ʛʨʘʹʘ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʘ: ʢʦʨʝʥ, 
ʩʪʘʙʣʦ, ʣʠʩʪ (9). ʉʝʤʝ, ʢʣʠʮʘ (3). ʎʚʝʪ ʠ ʮʚʘʩʪʠ (3). ʉʠʩʪʝʤʘʪʠʢʘ ʢʦʨʤʦʬʠʪʘ (12). ʊʝʨʝʥʩʢʘ ʚʝʞʙʘ (3). 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʂʦʿʠ˂, ʄ., ʇʝʢʠ˂, ʉ., ɼʘʿʠ˂, ɿ. (2001): ɹʦʪʘʥʠʢʘ. ʈʦʤʘʥʦʚ, ɹʘˁʘ ʃʫʢʘ 
2. ɱʘˁʘʪʦʚʠ˂, ɺ. (1994): ɹʦʪʘʥʠʢʘ. ʅʘʫʯʥʘ ʢˁʠʛʘ, ɹʝʦʛʨʘʜ 
3. ʂʥʝʞʝʚʠ˂, ɸ., ʉʪʦʿʘʥʦʚʠ˂, ʉ., ʃʘʟʠ˂, ɼ. (2007): ɹʦʪʘʥʠʢʘ ï ʫ˅ʙʝʥʠʢ ʟʘ ʧʨʘʢʪʠʯʥʫ ʥʘʩʪʘʚʫ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅ. 
ʉʘʜʫ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 

5x15=75 

ɺʝʞʙʝ: 

3x15=45 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ ï ʚʝʨʙʘʣʥʦ-ʪʝʢʩʪʫʘʣʥʝ ʠ ʜʝʤʦʥʩʪʨʘʪʠʚʥʦ ʠʣʫʩʪʨʘʪʠʚʥʝ ʤʝʪʦʜʝ.  
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ ï ʨʫʢʦʚʦʹʝˁʝ ʩʘʤʦʩʪʘʣʥʠʤ ʨʘʜʦʤ ʩʪʫʜʝʥʘʪʘ ʠ ʜʝʤʦʥʩʪʨʘʪʠʚʥʦ-ʠʣʫʩʪʨʘʪʠʚʥʝ ʤʝʪʦʜʝ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ ɼʦ 5 ʢʦʣʦʢʚʠʿʫʤ ɼʦ 10 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ ɼʦ 5 ʫʩʤʝʥʠ ʠʩʧʪ ɼʦ 50 

ʪʝʩʪʦʚʠ  ɼʦ 20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 60 

ʩʝʤʠʥʘʨ-ʠ ɼʦ 5 ʋʂʋʇʅʆ 100 

ʭʝʨʙʘʨ ɼʦ 5 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʇɽɼʆʃʆɻʀɱɸ (SOIL SCIENCE) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ2ʆ09 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʄʠʣʠʚʦʿ, ɫ, ɹʝʣʠ˂, ʚʘʥ. ʧʨʦʬ., ʜʨ ɲʠˀʘʥʘ, ʄ, ʅʝʰʠ˂, ʜʦʮ. 

ʉʘʨʘʜʥʠʢ: ɺʣʘʜʠʤʠʨ ʀ. ɴʠʨʠ˂, ɻʘʿʠ˂ ʇ. ɸʥʘ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 7 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʩʝ ʩʪʫʜʝʥʪʠ ʫʧʦʟʥʘʿʫ ʩʘ ʩʚʦʿʩʪʚʠʤʘ ʟʝʤˀʠʰʪʘ, ʧʨʦʮʝʩʠʤʘ ʛʝʥʝʟʝ, ʝʚʦʣʫʮʠʿʝ, ʫʟʨʦʮʠʤʘ 
ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʠ ʟʘʢʦʥʠʤʘ ʛʝʦʛʨʘʬʩʢʦʛ ʨʘʩʧʨʦʩʪʨʘˁʝˁʘ ʟʝʤˀʠʰʥʦʛ ʧʦʢʨʠʚʘʯʘ, ʢʘʦ ʠ  ʢʣʘʩʠʬʠʢʘʮʠʿʦʤ ʟʝʤˀʠʰʪʘ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ï ʥʘʢʦʥ ʧʦʣʦʞʝʥʦʛ ʠʩʧʠʪʘ ʩʪʫʜʝʥʪʠ ˂ʝ ʠʤʘʪʠ ʧʨʦʰʠʨʝʥʘ ʟʥʘˁʘ ʠʟ ʧʝʜʦʣʦʛʠʿʝ ʢʦʿʘ ˂ʝ ʠʤ 

ʦʤʦʛʫ˂ʠʪʠ ʜʘ ʨʘʟʫʤʝʿʫ  ʧʨʦʙʣʝʤʝ ʚʝʟʘʥʝ ʟʘ ʟʝʤˀʠʰʪʝ ʫ ʠʥʪʝʥʟʠʚʥʦʿ ʧʦˀʦʧʨʠʚʨʝʜʥʦʿ ʧʨʦʠʟʚʦʜˁʠ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
 ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ ʋʚʦʜʥʦ ʧʨʝʜʘʚʘˁʝ, ʄʠʥʝʨʘʣʠ ʠ ʩʪʝʥʝ ʢʘʦ ʧʦʜʣʦʛʘ ʟʘ ʦʙʨʘʟʦʚʘˁʝ ʟʝʤˀʠʰʪʘ, ʄʦʨʬʦʣʦʰʢʘ 
ʩʚʦʿʩʪʚʘ,ʆʨʛʘʥʩʢʘ ʤʘʪʝʨʠʿʘ ʌʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ ,  ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ, ɻʣʠʥʘ, ʆʨʛʘʥʦ ï ʤʠʥʝʨʘʣʥʠ ʢʦʤʧʣʝʢʩ, 
ʉʪʨʫʢʪʫʨʘ, ʇʦʨʦʟʥʦʩʪ, ɺʦʜʘ ʠ ʚʦʜʥʠ ʨʝʞʠʤ, ɺʘʟʜʫʭ ʠ ʚʘʟʜʫʰʥʠ ʨʝʞʠʤ, ʊʦʧʣʦʪʥʝ ʦʩʦʙʠʥʝ ʠ ʪʦʧʣʦʪʥʠ ʨʝʞʠʤ, 
ʌʠʟʠʯʢʦ- ʤʝʭʘʥʠʯʢʘ ʩʚʦʿʩʪʚʘ, ʍʝʤʠʿʩʢʘ ʩʚʦʿʩʪʚʘ,ɽʣʝʤʝʥʪʠ ʢʦʿʠ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʧʝʜʦʩʬʝʨʝ, ɿʝʤˀʠʰʥʠ ʢʦʣʦʠʜʠ, 
ʉʦʨʧʪʠʚʥʘ ʩʧʦʩʦʙʥʦʩʪ, ɿʝʤˀʠʰʥʠ ʨʘʩʪʚʦʨ, ʨʝʘʢʮʠʿʘ, ʘʮʠʜʠʪʝʪ ʠ ʘʣʢʘʣʠʪʝʪ ʟʝʤˀʠʰʪʘ, ʧʫʬʝʨʥʘ ʩʧʦʩʦʙʥʦʩʪ ʠ 
ʦʢʩʠʜʦ-ʨʝʜʫʢʮʠʦʥʠ ʧʦʪʝʥʮʠʿʘʣ,ɹʠʦʣʦʰʢʘ ʩʚʦʿʩʪʚʘ ʟʝʤˀʠʰʪʘ,  ɻʝʥʝʟʘ ʟʝʤˀʠʰʪʘ,ʉʠʩʪʝʤʘʪʠʢʘ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ 

ʟʝʤˀʠʰʪʘ, ʌɸʆ - Wʈɹ ʢʣʘʩʠʬʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤ. ʂʣʘʩʠʬʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʠ ʧʨʠʥʮʠʧʠ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʟʝʤˀʠʰʪʘ 
ɱʫʛʦʩʣʘʚʠʿʝ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ ʇʨʠʤʘʨʥʠ- ʧʝʪʨʦʛʝʥʠ  ʠ ʩʝʢʫʥʜʘʨʥʠ ʤʠʥʝʨʘʣʠ , ʄʘʛʤʘʪʩʢʝ ʩʪʝʥʝ, ʉʝʜʠʤʝʥʪʥʝ ʩʪʝʥʝ, 
ʄʝʪʘʤʦʨʬʥʝ ʩʪʝʥʝ, ʊʝʨʝʥʩʢʦ ʠʩʪʨʘʞʠʚʘˁʝ ʟʝʤˀʠʰʪʘ, ɻʫʩʪʠʥʘ ʟʝʤˀʠʰʪʘ,ʄʝʭʘʥʠʯʢʠ ʩʘʩʪʘʚ ʟʝʤˀʠʰʪʘ, 
ɺʦʜʦʧʨʦʧʫʩʪˀʠʚʦʩʪ ʠ ʢʘʧʠʣʘʨʥʠ ʫʩʧʦʥ, ʇʣʘʩʪʠʯʥʦʩʪ ʟʝʤˀʠʰʪʘ, ʆʜʨʝʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʭʫʤʫʩʘ ʫ ʟʝʤˀʠʰʪʫ, 
ʆʜʨʝʹʠʚʘˁʝ ʘʢʪʠʚʥʝ ʢʠʩʝʣʦʩʪʠ ʟʝʤˀʠʰʪʘ, ʆʜʨʝʹʠʚʘˁʝ ʧʦʪʝʥʮʠʿʘʣʥʝ ʢʠʩʝʣʦʩʪʠ  ʠ ʦʜʨʝʹʠʚʘˁʝ ʧʦʪʨʝʙʥʝ ʢʦʣʠʯʠʥʝ 
ʢʨʝʯʥʦʛ ʩʨʝʜʩʪʚʘ ʟʘ ʧʦʧʨʘʚʢʫ ʢʠʩʝʣʠʭ ʟʝʤˀʠʰʪʘ, ʆʜʨʝʹʠʚʘˁʝ ʩʚʦʿʩʪʘʚʘ ʘʜʩʦʨʧʪʠʚʥʦʛ ʢʦʤʧʣʝʢʩʘ, ʆʜʨʝʹʠʚʘˁʝ 
ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʚʦʜʦʨʘʩʪʚʦʨˀʠʚʠʭ ʩʦʣʠ ʫ ʟʝʤˀʠʰʪʫ ʠ ʧʦʪʨʝʙʥʝ ʢʦʣʠʯʠʥʝ ʛʠʧʩʘ ʟʘ ʧʦʨʘʚʢʫ ʘʣʢʘʣʥʠʭ ʟʝʤˀʠʰʪʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ɸʣʝʢʩʘʥʜʘʨ ʂʫʢʠʥ, ɺʣʘʜʠʤʠʨ ʍʘ˅ʠ˂, ɲʠˀʘʥʘ ʅʝʰʠ˂, ʄʠʣʠʚʦʿ ɹʝʣʠ˂:  ɸʛʨʦʛʝʦʣʦʛʠʿʘ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ 
ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 2007. 

2. ʅʠʢʦʣʘ ʄʠˀʢʦʚʠ˂: ʆʩʥʦʚʠ ʇʝʜʦʣʦʛʠʿʝ, ʇʨʠʨʦʜʥʦ-ʤʘʪʝʤʘʪʠʯʢʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ 1996.  
3. ʄʠʦʜʨʘʛ ɾʠʚʢʦʚʠ˂, ɸʣʝʢʩʘʥʜʘʨ ɫʦʨʹʝʚʠ˂: ʇʝʜʦʣʦʛʠʿʘ (ʧʨʚʘ ʢˁʠʛʘ) ʛʝʥʝʟʘ , ʩʘʩʪʘʚ ʠ ʦʩʦʙʠʥʝ ʟʝʤˀʠʰʪʘ, 
ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ,ɹʝʦʛʨʘʜ 2003.  

4. ɺʣʘʜʠʤʠʨ ʍʘ˅ʠ˂, ʄʠʣʠʚʦʿ ɹʝʣʠ˂, ɲʠˀʘʥʘ ʅʝʰʠ˂: ʇʨʘʢʪʠʢʫʤ ʠʟ ʧʝʜʦʣʦʛʠʿʝ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʅʦʚʠ 
ʉʘʜ, 2004. 

5. ʍʫʩʥʠʿʘ ʈʝʩʫʣʦʚʠ˂.ʍʘʤʠʜ ʏʫʩʪʦʚʠ˂:ʇʝʜʦʣʦʛʠʿʘ- ʆʧ˂ʠ ʜʠʦ (ʂˁʠʛʘ 1), ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʉʘʨʘʿʝʚʫ, ʉʘʨʘʿʝʚʦ 2002.  
  

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
5x15=75 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ ʧʫʪʝʤ ʧʨʝʜʘʚʘˁʘ ʠ ʚʠʜʝʦ ʧʨʝʟʝʥʪʘʮʠʿʘ ʘ ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ ʧʨʝʢʦ 

ʨʘʜʘ ʫ ʣʘʙʦʨʘʪʦʨʠʿʠ ʠ ʥʘ ʪʝʨʝʥʫ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 5 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 30 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 5 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 10 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 60 

ʊʝʩʪ ʠʟ ʘʛʨʦʝʢʦʣʦʛʠʿʝ 20 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɹʀʆʍɽʄʀɱɸ ɹʀɲɸʂɸ (PLANT BIOCHEMISTRY) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ2ʆ10 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʄʠʣʘʥ ʊ.ʇʦʧʦʚʠ˂, ʨʝʜ.ʧʨʦʬ.  

ʉʘʨʘʜʥʠʢ:   ʜʨ ɫʦʨʹʝ ʈ. ʄʘʣʝʥʯʠ˂, ʚʘʥʨ.ʧʨʦʬ. 

ʤʨ ɼʝʿʘʥ ʄ. ʇʨʚʫʣʦʚʠ˂, ʘʩʠʩʪʝʥʪ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ:ʆʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ɼʘ ʩʪʫʜʝʥʪ ʦʚʣʘʜʘ ʙʠʦʭʝʤʠʿʩʢʦʤ ʣʦʛʠʢʦʤ ʠ ʟʥʘˁʠʤʘ, ʥʝʦʧʭʦʜʥʠʤ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʦʩʥʦʚʥʠʭ ʙʠʦʭʝʤʠʿʩʢʠʭ ʧʨʦʮʝʩʘ ʫ 

ʙʠˀʢʘʤʘ 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  

ʉʪʝʯʝʥʘ ʟʥʘʥʿʘ ʠʟ ʙʠʦʭʝʤʠʿʝ ʦʣʘʢʰʘ˂ʝ ʩʪʫʜʝʥʪʠʤʘ ʧʨʘ˂ʝʥʿʝ ʥʘʩʪʘʚʝ ʠʟ ʜʠʩʮʠʧʣʠʥʘ ʢʦʿʝ ʿʝ ʩʣʝʜʝ ʧʦʧʫʪ 
ʤʠʢʨʦʙʠʦʣʦʛʠʿʝ, ʬʠʟʠʦʣʦʛʠʿʝ, ʛʝʥʝʪʠʢʝ, ʠʩʭʨʘʥʝ ʠʪʜ 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
I ɼɽʆ: ʍʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʦʨʛʘʥʘ ʠ ʪʢʠʚʘ ʙʠˀʘʢʘ. ʇʨʠʤʘʨʥʠ ʙʠʦʤʦʣʝʢʫʣʠ  -ʦʩʦʙʠʥʝ, ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʿʘ ʫ ʙʠˀʢʘʤʘ 
(ʘʤʠʥʦʢʠʩʝʣʠʥʝ, ʧʝʧʪʠʜʠ ʠ ʧʨʦʪʝʠʥʠ; ʝʥʟʠʤʠ, ʢʦʝʥʟʠʤʠ ʚʠʪʘʤʠʥʠ ʠ ʬʠʪʦʭʦʨʤʦʥʠ; ʫʛˀʝʥʠ ʭʠʜʨʝʪʠ, ʣʠʧʠʜʠ, 

ʥʫʢʣʝʠʥʩʢʝ ʢʠʩʝʣʠʥʝ)   
II ɼɽʆ: ʄʝʪʘʙʦʣʠʟʘʤ ʧʨʠʤʘʨʥʠʭ ʙʠʦʤʦʣʝʢʫʣʘ ʠ ʙʠʦʝʥʝʨʛʝʪʠʢʘ (ʤʝʪʘʙʦʣʠʟʘʤ ʘʤʠʥʦʢʠʩʝʣʠʥʘ ʠ ʧʨʦʪʝʠʥʘ; 
ʤʝʪʘʙʦʣʠʟʘʤ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ, ʣʠʧʠʜʘ ʠ ʥʫʢʣʝʠʥʩʢʠʭ ʢʠʩʝʣʠʥʘ). ɹʠˀʥʝ ʤʝʤʙʨʘʥʝ ʠ ʪʨʘʥʩʧʦʨʪ ʤʝʪʘʙʦʣʠʪʘ. 
ʈʝʩʧʠʨʘʪʦʨʥʠ ʣʘʥʘʮ ʠ ʦʢʩʠʜʘʪʠʚʥʘ ʬʦʩʬʦʨʠʣʘʮʠʿʘ.  
III ɼɽʆ: ʉʝʢʫʥʜʘʨʥʠ ʙʠʦʤʦʣʝʢʫʣʠ ï ʦʩʦʙʠʥʝ, ʩʪʨʫʢʪʫʨʝ, ʬʫʥʢʮʠʿʘ ʠ ʤʝʪʘʙʦʣʠʟʘʤ. ɹʠʦʭʝʤʠʿʩʢʘ ʝʢʦʣʦʛʠʿʘ ʙʠˀʘʢʘ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʇʨʦʪʝʠʥʠ (ʜʦʢʘʟʥʝ ʨʝʘʢʮʠʿʝ ʥʘ ʧʨʦʪʝʠʥʝ, ʦʜʨʝʹʠʚʘˁʝ ʠʟʦʣʝʢʝʪʨʠʯʥʝ ʪʘʯʢʝ ʘʤʠʥʦʢʠʩʝʣʠʥʘ ʠ ʧʨʦʪʝʠʥʘ); ɽʥʟʠʤʠ 
(ʫʪʠʮʘʿ ʧʍ, ʪʝʤʧʝʨʘʪʫʨʝ, ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʝʥʟʠʤʘ ʠ ʩʫʧʩʪʨʘʪʘ ʥʘ ʘʢʪʠʚʥʦʩʪ ʝʥʟʠʤʘ ʠ ʙʨʟʠʥʫ ʝʥʟʠʤʩʢʠʭ ʨʝʘʢʮʠʿʘ, 

ʦʜʨʝʹʠʚʘˁʝ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠʭ ʝʥʟʠʤʘ); ʋʛˀʝʥʠ ʭʠʜʨʘʪʠ (ʜʦʢʘʟʥʝ ʨʝʘʢʮʠʿʝ ʥʘ ʫʛˀʝʥʝ ʭʠʜʨʘʪʝ, 
ʦʜʨʝʹʠʚʘˁʝ ʘʣʜʦʟʘ ʫ ʙʠˀʥʦʤ ʤʘʪʝʨʠʿʘʣʫ); ʆʨʛʘʥʩʢʝ ʢʠʩʝʣʠʥʝ (ʦʜʨʝʹʠʚʘˁʝ ʫʢʫʧʥʝ ʢʠʩʝʣʦʩʪʠ ʫ ʿʘʙʫʮʠ); ʃʠʧʠʜʠ 
(ʦʜʨʝʹʠʚʘˁʝ ʩʘʧʦʥʠʬʠʢʘʮʠʦʥʦʛ ʠ ʿʦʜʥʦʛ ʙʨʦʿʘ ʙʠˀʥʠʭ ʫˀʘ); ɺʠʪʘʤʠʥʠ ʠ ʧʨʦʚʠʪʘʤʠʥʠ (ʦʜʨʝʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ 
ʚʠʪʘʤʠʥʘ ʎ ʠ ʢʘʨʦʪʝʥʦʠʜʘ ʫ ʙʠˀʥʦʤ ʤʘʪʝʨʠʿʘʣʫ).; ʉʝʢʫʥʜʘʨʥʠ ʙʠʦʤʦʣʝʢʫʣʠ (ʠʟʦʣʦʚʘˁʝ ʝʪʘʨʩʢʦʛ ʫˀʘ ʠʟ 
ʘʨʦʤʘʪʠʯʥʠʭ ʙʠˀʘʢʘ ʠ ʨʘʟʜʚʘʿʘˁʝ ʢʦʤʧʦʥʝʥʪʠ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠʤ ʤʝʪʦʜʘʤʘ); ʄʝʪʘʙʦʣʠʟʘʤ (ʛʣʠʢʦʣʠʟʘ ʠ ʘʣʢʦʭʦʣʥʦ 
ʚʨʝˁʝ). 

ʃʠʪʝʨʘʪʫʨʘ  
1. ʇʦʧʦʚʠ˂, ʄ.: ɹʠʦʭʝʤʠʿʘ ʙʠˀʘʢʘ, (II ʠʟʜʘˁʝ) ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ, 2005. 

2. Harborne, J.: Plant Biochemistry, Oxford Press, London, 1997. 

      3. ʇʦʧʦʚʠ˂, ʄ., ʄʘʣʝʥʯʠ˂, ɫ., ʇʨʚʫʣʦʚʠ˂, ɼ.: ɸʫʪʦʨʠʟʦʚʘʥʠ ʇʨʠʨʫʯʥʠʢ ʟʘ ʚʝʞʙʝ ʠʟ  ɹʠʦʭʝʤʠʿʝ ʙʠˀʘʢʘ, 2006. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ 
ʯʘʩʦʚʠ ʇʨʝʜʘʚʘˁʘ: 

3x15=45 
ɺʝʞʙʝ: 
3x15=45 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ: ʀʥʪʝʨʘʢʪʠʚʥʘ (ʇʦwʝʨ ʧʦʠʥʪ ʧʨʝʟʝʥʪʘʮʠʿʘ) 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: ʀʥʪʝʨʘʢʪʠʚʥʘ  (ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ  ʫ ʣʘʙʦʨʘʪʦʨʠʿʠ) 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 30 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 60 

ʩʝʤʠʥʘʨ-ʠ  ʋʂʋʇʅʆ 100 

 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ: ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʉʊɸʊʀʉʊʀʂɸ (STATISTICS) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ3ʆ11 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʂʘʪʘʨʠʥʘ, ɱ, ʏʦʙʘʥʦʚʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ʤʨ ɽʤʠʣʠʿʘ ɹ. ʅʠʢʦʣʠ˂-ɫʦʨʠ˂, ʤʨ ʄʫʪʘʚ˅ʠ˂ ʉ. ɹʝʙʘ, ʅʠ˂ʠʥ ɫ. ʉʣʦʙʦʜʘʥ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ: ʇʦʣʦʞʝʥ ʠʩʧʠʪ ʠʟ ʤʘʪʝʤʘʪʠʢʝ 

ʎʠˀ ʧʨʝʜʤʝʪʘ: ʇʨʦʛʨʘʤ ʠʟ ʦʚʦʛ ʧʨʝʜʤʝʪʘ ʦʤʦʛʫ˂ʘʚʘ ʩʪʫʜʝʥʪʠʤʘ ʫʧʦʟʥʘʚʘˁʝ ʩʘ ʫʧʦʪʨʝʙʦʤ  ʩʘʚʨʝʤʝʥʠʭ 

ʩʪʘʪʠʩʪʠʯʢʠʭ ʤʝʪʦʜʘ ʫ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʩʫ ʫ ʜʦʤʝʥʫ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ  ʠ ʙʠʦʣʦʰʢʠʭ ʥʘʫʢʘ. ʉʪʫʜʝʥʪʠ ʪʨʝʙʘ 
ʜʘ ʩʝ  ʫʧʦʟʥʘʿʫ ʩʘ  ʜʝʩʢʨʠʧʪʠʚʥʠʤ ʤʝʪʦʜʘʤʘ, ʢʘʦ ʠ ʤʝʪʦʜʘʤʘ ʠʥʬʝʨʝʥʮʠʿʘʣʥʝ ʩʪʘʪʠʩʪʠʢʝ,  ʧʨʠʥʮʠʧʠʤʘ ʠʟʚʦʹʝˁʘ 
ʦʛʣʝʜʘ ʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʪʘʪʘ ʦʛʣʝʜʘ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ: ʂʨʦʟ ʥʘʩʪʘʚʥʠ ʧʨʦʮʝʩ ʩʪʫʜʝʥʪʠ ʪʨʝʙʘ ʜʘ  ʩʪʝʢʥʫ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʫʧʦʪʨʝʙʫ ʩʪʘʪʠʩʪʠʯʢʠʭ ʤʝʪʦʜʘ ʠ 
ˁʠʭʦʚʫ ʧʨʠʤʝʥʫ ʫ ʦʙʣʘʩʪʠ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ, ʙʠʦʣʦʰʢʠʭ ʠ ʩʨʦʜʥʠʭ ʜʠʩʮʠʧʣʠʥʘ. ʉʪʝʯʝʥʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʧʦʪʨʝʙʝ ʠ 
ʘʜʝʢʚʘʪʥʦʛ ʢʦʨʠʰ˂ʝˁʘ ʩʪʘʪʠʩʪʠʢʝ ʠ ˁʝʥʠʭ ʤʝʪʦʜʘ ʦʤʦʛʫ˂ʠ˂ʝ ʩʪʫʜʝʥʪʠʤʘ ʫʩʧʝʰʥʦ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʫ ʥʘʫʯʥʦ-
ʠʩʪʨʘʞʠʚʘʯʢʦʤ ʨʘʜʫ, ʢʘʦ ʠ ʫ ʜʘ ʝʤ ʨʘʜʫ  ʠ ʩʪʠʮʘˁʫ ʦʙʨʘʟʦʚʘˁʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʆʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʝ. ʇʦʿʘʤ ʠ ʟʥʘʯʘʿ ʩʪʘʪʠʩʪʠʢʝ. ʉʪʘʪʠʩʪʠʯʢʠ ʩʢʫʧ. ɱʝʜʠʥʠʮʝ ʠ ʦʙʝʣʝʞʿʘ ʧʦʩʤʘʪʨʘˁʘ.ʉʪʘʪʠʩʪʠʯʢʝ 
ʩʝʨʠʿʝ. ɺʨʩʪʝ ʩʪʘʪʠʩʪʠʯʢʠʭ ʩʝʨʠʿʘ. ʅʘʯʠʥʠ  ʧʨʠʢʘʟʠʚʘˁʘ ʩʪʘʪʠʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ. ʌʦʨʤʠʨʘˁʝ ʜʠʩʪʨʠʙʫʮʠʿʝ 
ʬʨʝʢʚʝʥʮʠʿʘ. ʇʦʢʘʟʘʪʝˀʠ ʮʝʥʪʨʘʣʥʝ ʪʝʥʜʝʥʮʠʿʝ. ʇʦʢʘʟʘʪʝˀʠ ʚʘʨʠʿʘʮʠʿʝ. ʇʦʢʘʟʘʪʝˀʠ ʦʙʣʠʢʘ ʜʠʩʪʨʠʙʫʮʠʿʝ. 
ʊʝʦʨʠʿʩʢʝ ʜʠʩʪʨʠʙʫʮʠʿʝ. ʇʨʝʢʠʜʥʝ ʠ ʥʝʧʨʝʢʠʜʥʝ ʜʠʩʪʨʠʙʫʮʠʿʝ. ʄʝʪʦʜ ʫʟʦʨʢʘ. ʆʩʥʦʚʥʠ ʩʢʫʧ ʠ ʫʟʦʨʘʢ. ʀʟʙʦʨ 

ʿʝʜʠʥʠʮʘ ʫ ʫʟʦʨʘʢ. ʆʩʥʦʚʥʠ ʧʣʘʥʦʚʠ ʫʟʦʨʘʢʘ. ʆʩʦʙʠʥʝ ʜʠʩʪʨʠʙʫʮʠʿʝ ʧʘʨʘʤʝʪʘʨʘ ʫʟʦʨʘʢʘ. ʇʨʠʥʮʠʧʠ ʦʮʝʥʝ 
ʧʘʨʘʤʝʪʘʨʘ. ʈʘʟʤʘʢ  ʧʦʚʝʨʝˁʘ.  ʆʜʨʝʹʠʚʘˁʝ ʚʝʣʠʯʠʥʝ ʫʟʦʨʢʘ. ʊʝʩʪʠʨʘˁʝ ʭʠʧʦʪʝʟʘ. ʇʨʠʥʮʠʧʠ ʪʝʩʪʠʨʘˁʘ.  ʊʝʩʪʦʚʠ 
ʘʨʠʪʤʝʪʠʯʢʝ ʩʨʝʜʠʥʝ ʠ ʧʨʦʧʦʨʮʠʿʝ. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʠ ʧʨʝʪʧʦʩʪʘʚʢʝ ʟʘ ˁʝʥʫ ʧʨʠʤʝʥʫ. ʇʣʘʥʦʚʠ ʦʛʣʝʜʘ ʠ 
ʤʘʪʝʤʘʪʠʯʢʠ ʤʦʜʝʣʠ. ʇʨʠʥʮʠʧʠ ʠ ʧʨʦʙʣʝʤʠ ʦʛʣʝʜʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. ʆʩʦʙʝʥʦʩʪʠ ʦʛʣʝʜʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. ʆʩʥʦʚʥʠ 
ʧʨʠʥʮʠʧʠ ʧʦʩʪʘʚˀʘˁʘ ʦʛʣʝʜʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ.  ʃʠʥʝʘʨʥʘ ʨʝʛʨʝʩʠʿʘ ʠ ʢʦʨʝʣʘʮʠʿʘ. ʆʩʥʦʚʥʠ ʧʦʿʤʦʚʠ. ɼʠʿʘʛʨʘʤ 
ʨʘʩʪʫʨʘˁʘ. ʀʟʙʦʨ ʨʝʛʨʝʩʠʦʥʝ ʬʫʥʢʮʠʿʝ ʠ ʤʝʪʦʜ ʘʥʘʣʠʟʝ. ʂʦʨʝʣʘʮʠʿʘ. ɸʥʘʣʠʟʘ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ. ʄʦʜʝʣ ʚʨʝʤʝʥʩʢʝ 
ʩʝʨʠʿʝ. ʃʠʥʝʘʨʥʠ ʪʨʝʥʜ.ʉʝʟʦʥʩʢʠ ʠʥʜʝʢʩʠ. ʀʥʜʝʢʩʥʠ ʙʨʦʿʝʚʠ. ʇʦʿʘʤ ʠ ʧʨʠʤʝʥʘ ʠʥʜʝʢʩʘ. ʀʥʜʠʚʠʜʫʘʣʥʠ ʠ ʛʨʫʧʥʠ 
ʠʥʜʝʢʩʠ. 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ  
ʆʩʥʦʚʠ ʩʪʘʪʠʩʪʠʢʝ. ɸʥʘʣʠʟʘ ʥʫʤʝʨʠʯʢʠʭ ʩʝʨʠʿʘ. ʊʝʦʨʠʿʩʢʝ ʜʠʩʪʨʠʙʫʮʠʿʝ.ʄʝʪʦʜ ʫʟʦʨʢʘ. ʊʝʩʪʠʨʘˁʝ ʭʠʧʦʪʝʟʘ. 
ʈʝʛʨʝʩʠʿʘ ʠ ʢʦʨʝʣʘʮʠʿʘ. ɸʥʘʣʠʟʘ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ. ʀʥʜʝʢʩʥʠ ʙʨʦʿʝʚʠ. 

ʃʠʪʝʨʘʪʫʨʘ  
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ɼʨʫʛʦ ʠʟʤʝˁʝʥʦ ʠ ʜʦʧʫˁʝʥʦ ʠʟʜʘˁʝ, ʉʘʚʨʝʤʝʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ, ɹʝʦʛʨʘʜ. 

4. ʉʪʦʿʢʦʚʠ˂, ʄ. (1995), ʉʪʘʪʠʩʪʠʢʘ ʟʘ ʤʝʥʘ˅ʝʨʝ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ, ɽʢʦʥʦʤʩʢʠ ʬʘʢʫʣʪʝʪ ʫ  
        ʉʫʙʦʪʠʮʠ, ʉʫʙʦʪʠʮʘ. 

5. ɾʠʞʠ˂,ʄ., ʃʦʚʨʠ˂, ʄ.,ʇʘʚʣʠʯʠ˂,ɼ. (2006), ʄʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʢʝ ʘʥʘʣʠʟʝ, ʆʩʤʦ ʠʟʜʘˁʝ,  
               ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ, ɹʝʦʛʨʘʜ. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
3x15=45 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ: ʇʨʝʜʘʚʘˁʝ ʠ ʚʝʞʙʝ, ʫʧʦʟʥʘʚʘˁʝ ʩʘ ʩʪʘʪʠʩʪʠʯʢʠʤ ʩʦʬʪʚʝʨʦʤ, ʪʝʩʪʦʚʠ ʧʨʦʚʝʨʝ ʟʥʘˁʘ, 
ʢʦʥʩʫʣʪʘʮʠʿʝ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 5 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 20 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 5 ʫʩʤʝʥʠ ʠʩʧʠʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ    ʊʝʩʪ 1 20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 50 

 ʩʝʤʠʥʘʨ-ʠ        ʊʝʩʪ 2 20 ʋʂʋʇʅʆ 100 

 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

29 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɽʂʆʊʆʂʉʀʂʆʃʆɻʀɱɸ ʀ ɿɸʐʊʀʊɸ ɾʀɺʆʊʅɽ ʉʈɽɼʀʅɽ 

                               (ECOTOXICOLOGY AND ENVIRONMENTAL PROTECTION)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ3ʆ12 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʉʘˁʘ, ɼ, ʃʘʟʠ˂, ʨʝʜ. ʧʨʦʬ. 

                       ʜʨ ʀʚʘʥʘ, ɺ, ʄʘʢʩʠʤʦʚʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ: ɺʦʿʠʩʣʘʚʘ ʇ. ɹʫʨʩʠ˂, ʄʘʨʠʥʘ ʀ. ʇʫʪʥʠʢ-ɼʝʣʠ˂, ɻʘʥʠ ʊ. ʀʚʘʥʘ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ:  

ʎʠˀ ʧʨʝʜʤʝʪʘ 

ʎʠ ˀʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʩʪʫʜʝʥʪʠ ʩʪʝʢʥʫ ʟʥʘˁʘ ʦ ʠʟʚʦʨʠʤʘ ʟʘʛʘʹʝˁʘ ʠ ʚʨʩʪʘʤʘ ʟʘʛʘʹʠʚʘʯʘ ʘʛʨʦʝʢʦʩʠʩʪʝʤʘ, ʢʘʦ ʠ 
ʨʘʟʚʠʿʘˁʝ ʝʢʦʣʦʰʢʝ ʩʚʝʩʪʠ ʢʦʜ ʩʪʫʜʝʥʘʪʘ. ʊʘʢʦʹʝ, ʩʪʫʜʝʥʪʠ ʪʨʝʙʘ ʜʘ ʧʦʟʥʘʿʫ ʤʝʨʝ ʢʦʿʝ ʪʨʝʙʘ ʧʨʝʜʫʟʝʪʠ ʫ ʧʨʦʮʝʩʫ 
ʙʠˀʥʝ ʧʨʦʠʟʚʦʜˁʝ ʢʘʢʦ ʙʠ ʩʝ ʩʧʨʝʯʠʣʦ ʟʘʛʘʹʠʚʘˁʝ ʘʛʨʦʝʢʦʩʠʩʪʝʤʘ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʪʝʯʝʥʘ ʟʥʘˁʘ ʠʟ ʦʙʣʘʩʪʠ ʝʢʦʪʦʢʩʠʢʦʣʦʛʠʿʝ ʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʟʘʿʝʜʥʦ ʩʘ ʧʦʟʥʘʚʘˁʝʤ ʪʝʭʥʦʣʦʛʠʿʝ ʙʠˀʥʝ 
ʧʨʦʠʟʚʦʜˁʝ, ʪʨʝʙʘ ʜʘ ʜʦʧʨʠʥʝʩʫ ʜʘ ʩʪʫʜʝʥʪʠ ʧʦʩʪʘʥʫ ʩʚʝʩʥʠ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʝʢʦʣʦʰʢʠʭ ʨʠʟʠʢʘ ʫ ʪʦʢʫ ʧʨʦʠʟʚʦʜˁʝ, ʠ 

ʜʘ ʜʦʧʨʠʥʝʩʫ ʜʘ ʩʝ ʦʚʘ ʧʨʦʠʟʚʦʜˁʘ ʦʜʚʠʿʘ ʙʝʟʙʝʜʥʦ ʧʦ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ɼʝʬʠʥʠʮʠʿʝ ʝʢʦʪʦʢʩʠʢʦʣʦʛʠʿʝ, ʢʨʫʞʝˁʝ ʤʘʪʝʨʠʿʝ ʠ ʝʥʝʨʛʠʿʝ ʫ ʧʨʠʨʦʜʠ, ʪʦʢʩʠʯʥʦʩʪ, ʪʝʩʪʦʚʠ ʪʦʢʩʠʯʥʦʩʪʠ, 
ʤʫʪʘʛʝʥʦʩʪ, ʢʘʨʮʠʥʦʛʝʥʦʩʪ, ʪʝʨʘʪʦʛʝʥʦʩʪ, ʜʝʣʦʚʘˁʝ ʥʘ ʨʝʧʨʦʜʫʢʮʠʦʥʠ ʮʠʢʣʫʩ. ʀʟʣʦʞʝʥʦʩʪ ʯʦʚʝʢʘ ʪʦʢʩʠʯʥʠʤ 
ʤʘʪʝʨʠʿʘʤʘ ʠ ʧʨʦʮʝʥʘ ʨʠʟʠʢʘ. ʇʝʩʪʠʮʠʜʠ - ʦʨʛʘʥʦʭʣʦʨʥʠ ʠʥʩʝʢʪʠʮʠʜʠ, ʧʦʣʠʭʣʦʨʦʚʘʥʠ ʙʠʬʝʥʠʣʠ, ʜʠʦʢʩʠʥʠ, 
ʧʦʣʠʮʠʢʣʠʯʥʠ ʘʨʦʤʘʪʠʯʥʠ ʫʛˀʦʚʦʜʦʥʠʮʠ. ʇʦʿʘʤ, ʫʟʨʦʮʠ, ʚʨʩʪʝ, ʩʪʝʧʝʥ ʟʘʛʘʹʝˁʘ. ʎʠˀʝʚʠ ʠ ʟʘʜʘʮʠ ʟʘʰʪʠʪʝ 
ʘʛʨʦʝʢʦʩʠʩʪʝʤʘ. ʆʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʦʩʦʙʝʥʦʩʪʠ ʘʛʨʦʝʢʦʩʠʩʪʝʤʘ. ɿʘʛʘʹʝˁʝ ʠ ʟʘʰʪʠʪʘ ʚʘʟʜʫʭʘ, ʚʦʜʘ ʠ 

ʟʝʤˀʠʰʪʘ - ʠʟʚʦʨʠ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʟʘʛʘʹʠʚʘʯʘ, ʧʦʩʣʝʜʠʮʝ ʟʘʛʘʹʠʚʘˁʘ, ʤʦʛʫ˂ʥʦʩʪʠ ʩʤʘˁʝˁʘ ʥʝʧʦʚʦˀʥʦʛ ʜʝʿʩʪʚʘ ʫ 
ʙʠˀʥʦʿ ʧʨʦʠʟʚʦʜˁʠ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʆʜʨʝʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʦʨʛʘʥʦʭʣʦʨʥʠʭ ʠʥʩʝʢʪʠʮʠʜʘ, ʧʦʣʠʭʣʦʨʦʚʘʥʠʭ ʙʠʬʝʥʠʣʘ ʠ ʧʦʣʠʮʠʢʣʠʯʥʠʭ ʘʨʦʤʘʪʠʯʥʠʭ 
ʫʛˀʦʚʦʜʦʥʠʢʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ. ʋʪʚʨʹʠʚʘˁʝ ʩʫʚʠʰʢʘ SO2, CO2, NH3 ʫ ʚʘʟʜʫʭʫ. ʋʪʚʨʹʠʚʘˁʝ ʥʝʦʨʛʘʥʩʢʦʛ ʠ 
ʦʨʛʘʥʩʢʦʛ ʭʝʤʠʿʩʢʦʛ ʟʘʛʘʹʝˁʘ ʚʦʜʝ. ʆʜʨʝʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʪʝʰʢʠʭ ʤʝʪʘʣʘ ʫ ʚʦʜʠ, ʟʝʤˀʠʰʪʫ ʠ ʙʠˀʢʘʤʘ ʠ ʩʘʥʘʮʠʿʘ 
ʟʘʛʘʹʝʥʠʭ ʟʝʤˀʠʰʪʘ. ʆʜʨʝʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʥʠʪʨʘʪʘ ʫ ʙʠˀʥʦʤ ʤʘʪʝʨʠʿʘʣʫ. 
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6. ʐʦʚˀʘʥʩʢʠ, ʈ., ʂʣʦʢʦʯʘʨ ʐʤʠʪ, ɿ.,ʃʘʟʠ˂, ʉ., ʇʨʘʢʪʠʢʫʤ ʠʟ ʦʧʰʪʝ ʬʠʪʦʬʘʨʤʘʮʠʿʝ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 
ʅʦʚʠ ʉʘʜ, 2002. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 

3x15=45 

ɺʝʞʙʝ: 

1x15=15 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʫʟ ʫʧʦʪʨʝʙʫ ʩʘʚʨʝʤʝʥʝ ʪʝʭʥʠʢʝ (ʨʘʯʫʥʘʨ, ʚʠʜʝʦ-ʙʠʤ). ʊʝʦʨʠʿʩʢʠ ʜʝʦ ʥʘʩʪʘʚʝ ʩʝ ʠʟʚʦʜʠ ʫ 
ʬʘʢʫʣʪʝʪʩʢʠʤ ʧʨʝʜʘʚʘʦʥʠʮʘʤʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʜʝʦ ʫ ʣʘʙʦʨʘʪʦʨʠʿʘʤʘ. ʉʚʘ ʧʨʝʜʘʚʘˁʘ ʩʫ ʨʘʯʫʥʘʨʩʢʠ ʦʙʨʘʹʝʥʘ ʠ 
ʧʨʝʟʝʥʪʦʚʘʥʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 40 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 20 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʩʝʤʠʥʘʨ-ʠ  ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 70 

  ʋʂʋʇʅʆ ʀʉʇʀʊ 100 

 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɸɻʈʆʍɽʄʀɱɸ (SOIL FERTILITY AND FERTILIZERS)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ3ʆ13 

ʅʘʩʪʘʚʥʠʢ : ʜʨ ʄʦʤʯʠʣʦ, ɼ, ʋʙʘʚʠ˂, ʨʝʜ. ʧʨʦʬ. 

                       ʜʨ ɼʘʨʠʥʢʘ, ʄ, ɹʦʛʜʘʥʦʚʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ: ʏʘʙʠʣʦʚʩʢʠ ʈʘʥʢʦ  

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 7 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʉʪʠʮʘˁʝ ʦʩʥʦʚʥʠʭ ʟʥʘˁʘ ʦ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʠ ʧʨʠʤʝʥʠ ʹʫʙʨʠʚʘ 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʪʫʜʝʥʪ ʢʦʿʠ ʟʘʚʨʰʠ ʢʫʨʩ Ăɸʛʨʦʭʝʤʠʿʘñ ʦʩʧʦʩʦʙˀʝʥ ʿʝ ʜʘ ʧʨʠʤʝʥʠ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʦ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʠ ʧʨʠʤʝʥʠ 
˂ʫʙʨʠʚʘ ʫ ʥʝʧʦʩʨʝʜʥʦʿ ʧʨʦʠʟʚʦʜʥʦʿ ʧʦˀʦʧʨʠʚʨʝʜʥʦʿ ʧʨʘʢʩʠ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ: ɿʘʜʘʪʘʢ ʧʨʝʜʤʝʪʘ. ɸʟʦʪ ʫ ʟʝʤˀʠʰʪʫ. ʌʦʩʬʦʨ ʫ ʟʝʤˀʠʰʪʫ. ʂʘʣʠʿʫʤ ʫ ʟʝʤˀʠʰʪʫ. ʆʩʪʘʣʠ 
ʥʝʦʧʭʦʜʥʠ ʤʘʢʨʦʝʣʝʤʝʥʪʠ. ʂʦʨʠʩʥʠ ʝʣʝʤʝʥʪʠ. ʄʠʢʨʦʝʣʝʤʝʥʪʠ ʫ ʟʝʤˀʠʰʪʫ. ʊʝʰʢʠ ʤʝʪʘʣʠ ʫ ʟʝʤˀʠʰʪʫ. ʉʚʦʿʩʪʚʘ 
ʟʝʤˀʠʰʪʘ ʠ ʧʨʦʮʝʩʠ ʫ ʚʝʟʠ ʠʩʭʨʘʥʝ ʙʠˀʘʢʘ ʠ ʧʨʠʤʝʥʝ ʹʫʙʨʠʚʘ. ɫʫʙʨʠʚʘ, ʧʦʪʨʝʙʘ, ʟʘʜʘʪʘʢ, ʧʦʜʝʣʘ. ɸʟʦʪʥʘ ʹʫʙʨʠʚʘ. 
ʌʦʩʬʦʨʥʘ ʹʫʙʨʠʚʘ. ʂʘʣʠʿʫʤʦʚʘ ʹʫʙʨʠʚʘ. ʉʣʦʞʝʥʘ ʹʫʙʨʠʚʘ. ʆʨʛʘʥʦ-ʤʠʥʝʨʘʣʥʘ ʹʫʙʨʠʚʘ. ʊʝʯʥʘ ʹʫʙʨʠʚʘ. ɫʫʙʨʠʚʘ ʩʘ 

ʧʝʩʪʠʮʠʜʠʤʘ ʠ ʤʠʢʨʦʝʣʝʤʝʥʪʠʤʘ. ʆʨʛʘʥʩʢʘ ʹʫʙʨʠʚʘ. ʇʨʠʥʮʠʧʠ ʧʨʠʤʝʥʝ  ʹʫʙʨʠʚʘ. ʉʠʩʪʝʤ ʢʦʥʪʨʦʣʝ ʧʣʦʜʥʦʩʪʠ 
ʟʝʤˀʠʰʪʘ ʠ ʫʧʦʨʝʙʝ ʹʫʙʨʠʚʘ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ: ɹʦʛʘʪʩʪʚʦ ʠ ʧʣʦʜʥʦʩʪ ʟʝʤˀʠʰʪʘ. ʋʪʚʨʹʠʚʘˁʝ ʧʦʪʨʝʙʝ ʹʫʙʨʝˁʘ. ʉʠʩʪʝʤ ʢʦʥʪʨʦʣʝ 
ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʠ ʫʧʦʨʝʙʝ ʹʫʙʨʠʚʘ. ʋʟʠʤʘˁʝ ʫʟʦʨʘʢʘ ʟʝʤˀʠʰʪʘ. ʋʢʫʧʘʥ ʘʟʦʪ ʫ ʟʝʤˀʠʰʪʫ. ʄʠʥʝʨʘʣʥʠ ʘʟʦʪ ʫ 
ʟʝʤˀʠʰʪʫ. N-min ʤʝʪʦʜʘ. ʌʦʩʬʦʨ ʫ ʟʝʤˀʠʰʪʫ. ʂʘʣʠʿʫʤ ʫ ʟʝʤˀʠʰʪʫ. ʄʠʢʨʦʝʣʝʤʝʥʪʠ ʫ ʟʝʤˀʠʰʪʫ. ʇʦˀʩʢʠ ʦʛʣʝʜʠ. 
ʆʩʦʙʠʥʝ ʹʫʙʨʠʚʘ . ɸʟʦʪ ʫ ʹʫʙʨʠʚʠʤʘ. ʌʦʩʬʦʨ ʫ ʹʫʙʨʠʚʠʤʘ. ʂʘʣʠʿʫʤ ʫ ʹʫʙʨʠʚʠʤʘ. ʈʝʛʫʣʘʪʠʚʘ ʹʫʙʨʠʚʘ ʠ 
ʦʧʣʝʤʝˁʠʚʘʯʘ ʟʝʤˀʠʰʪʘ. ʏʫʚʘˁʝ, ʧʘʢʦʚʘˁʝ ʠ ʩʢʣʘʜʠʰʪʝˁʝ ʹʫʙʨʠʚʘ. ʇʨʠʥʮʠʧʠ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʜʦʟʘ ʹʫʙʨʠʚʘ. 
ʊʝʨʝʥʩʢʝ ʚʝʞʙʝ: ʇʦʩʝʪʘ ʦʛʣʝʜʥʠʭ ʧʦˀʘ ʀʥʩʪʠʪʫʪʘ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ. ʇʦʩʝʪʘ ʬʘʙʨʠʮʠ ʤʠʥʝʨʘʣʥʠʭ 

ʹʫʙʨʠʚʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ʋʙʘʚʠ˂ ʄ., ɹʦʛʜʘʥʦʚʠ˂ ɼ.: ɸʛʨʦʭʝʤʠʿʘ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 1995.  
2. ɱʘʢʦʚˀʝʚʠ˂ ʄ., ʇʘʥʪʦʚʠ˂, ʄ.: ʍʝʤʠʿʘ ʟʝʤˀʠʰʪʘ ʠ ʚʦʜʘ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ɿʝʤʫʥ, ɹʝʦʛʨʘʜ, 1991. 

3. ʋʙʘʚʠ˂ ʄ., ɹʦʛʜʘʥʦʚʠ˂ ɼ.: ʇʨʘʢʪʠʢʫʤ ʠʟ ɸʛʨʦʭʝʤʠʿʝ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 1995. 
4. Soil Testing and Plant Analysis. SSSA Book Series: 3. Editor: R.L. Westerman. SSSA, Madison, USA, 1990. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
4x15=60 

ɺʝʞʙʝ: 
3x15=45 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʫʟ ʫʧʦʪʨʝʙʫ ʩʘʚʨʝʤʝʥʝ ʪʝʭʥʠʢʝ (ʨʘʯʫʥʘʨ, ʚʠʜʝʦ-ʙʠʤ). ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ, ʪʝʨʝʥʩʢʝ ʚʝʞʙʝ ʠ 
ʣʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʧʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʊʝʩʪ (2) 30-60 ʫʩʤʝʥʠ 30-70 

ʢʦʣʦʢʚʠʿʫʤ 6-10 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30-70 

  ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʌʀɿʀʆʃʆɻʀɱɸ ɹʀɲɸʂɸ (PLANT PHYSIOLOGY) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ3ʆ14 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʀʚʘʥʘ, ɺ, ʄʘʢʩʠʤʦʚʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ: ʄʘʨʠʥʘ ʀ. ʇʫʪʥʠʢ-ɼʝʣʠ˂, ɻʘʥʠ ʊ. ʀʚʘʥʘ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 7 

ʋʩʣʦʚ: ʧʦʣʦʞʝʥʠ ʠʩʧʠʪʠ ʠʟ ɹʦʪʘʥʠʢʝ, ʍʝʤʠʿʝ, ɹʠʦʭʝʤʠʿʝ 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʎʠ ˀʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʩʪʫʜʝʥʪʠ ʩʪʝʢʥʫ ʟʥʘˁʘ ʦ ʬʫʥʢʮʠʦʥʠʩʘˁʫ ʦʨʛʘʥʠʟʤʘ ʚʠʰʠʭ ʙʠˀʘʢʘ, ʢʘʦ ʠ ʦ ʫʪʠʮʘʿʫ ʝʢʦʣʦʰʢʠʭ 
ʯʠʥʠʣʘʮʘ ʥʘ ʬʠʟʠʦʣʦʰʢʝ ʧʨʦʮʝʩʝ. ʊʘʢʦʹʝ, ʩʪʫʜʝʥʪʠ ʪʨʝʙʘ ʜʘ ʩʘʟʥʘʿʫ ʢʘʢʦ ʠ ʫ ʢʦʿʦʿ ʤʝʨʠ ʧʦʿʝʜʠʥʠʤ ʬʠʟʠʦʣʦʰʢʠʤ 
ʧʨʦʮʝʩʠʤʘ ʤʦʞʝ ʜʘ ʩʝ ʫʧʨʘʚˀʘ, ʰʪʦ ʿʝ ʚʘʞʥʦ ʟʘ ʧʨʦʠʟʚʦʜˁʫ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʿʝ ʧʦʟʥʘʚʘˁʝ ʬʠʟʠʦʣʦʰʢʠʭ ʧʨʦʮʝʩʘ ʢʦʜ ʚʠʰʠʭ ʙʠˀʘʢʘ ʠ ʘʙʠʦʪʠʯʢʠʭ ʠ ʙʠʦʪʠʯʢʠʭ ʯʠʥʠʣʘʮʘ ʢʦʿʠ ʥʘ 
ʦʚʝ ʧʨʦʮʝʩʝ ʫʪʠʯʫ, ʢʘʢʦ ʙʠ ʤʦʛʣʠ ʦʚʘ ʩʘʟʥʘˁʘ ʜʘ ʧʨʠʤʝʥʝ ʫ ʧʨʘʢʩʠ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ: ʌʠʟʠʦʣʦʛʠʿʘ ˂ʝʣʠʿʝ: ʊʠʧʦʚʠ, ʩʪʨʫʢʪʫʨʘ, ʢʦʤʧʘʨʪʠʤʝʥʪʘʣʥʦʩʪ. ɹʠʦʤʝʤʙʨʘʥʝ. ʆʨʛʘʥʝʣʝ, 
ʤʠʢʨʦʪʝʣʘ, ʮʠʪʦʩʢʝʣʝʪ. ʍʝʤʠʿʩʢʦ-ʬʠʟʠʯʢʝ ʦʩʦʙʠʥʝ ˂ʝʣʠʿʝ. ʂʫʣʪʫʨʘ ʪʢʠʚʘ ʠ ˂ʝʣʠʿʘ. ɺʦʜʥʠ ʨʝʞʠʤ: ʆʩʦʙʠʥʝ, 
ʫʩʚʘʿʘˁʝ, ʦʜʘʚʘˁʝ ʚʦʜʝ, ʯʠʥʠʦʮʠ ʧʨʦʤʝʪʘ ʚʦʜʝ. ʇʦʪʨʝʙʝ ʙʠˀʘʢʘ ʟʘ ʚʦʜʦʤ, ʫʪʠʮʘʿ ʥʝʜʦʩʪʘʪʢʘ ʚʦʜʝ, ʄʠʥʝʨʘʣʥʘ 

ʠʩʭʨʘʥʘ: ʉʘʜʨʞʘʿ, ʧʦʜʝʣʘ ʠ ʬʠʟʠʦʣʦʰʢʘ ʫʣʦʛʘ ʥʝʦʧʭʦʜʥʠʭ ʠ ʢʦʨʠʩʥʠʭ ʝʣʝʤʝʥʘʪʘ ʫ ʙʠˀʢʘʤʘ. ʄʝʭʘʥʠʟʘʤ ʫʩʚʘʿʘˁʘ ʠ 
ʪʨʘʥʩʧʦʨʪʘ ʿʦʥʘ ʠ ʤʦʣʝʢʫʣʘ. ʄʠʥʝʨʘʣʥʝ ʤʘʪʝʨʠʿʝ ʠ ʧʨʠʥʦʩ. ʌʦʪʦʩʠʥʪʝʟʘ: ʟʥʘʯʘʿ, ʬʦʪʦʩʠʥʪʝʪʠʯʢʠ ʧʠʛʤʝʥʪʠ, 
ʘʧʩʦʨʧʮʠʿʘ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʩʚʝʪʣʦʩʥʝ ʝʥʝʨʛʠʿʝ. ʌʦʪʦʬʦʩʬʦʨʠʣʘʮʠʿʘ. C3, C4 ʠ Cɸʄ ʧʫʪ ʬʦʪʦʩʠʥʪʝʟʝ. 
ʌʦʪʦʨʝʩʧʠʨʘʮʠʿʘ. ʊʨʘʥʩʧʦʨʪ ʘʩʠʤʠʣʘʪʘ. ʌʦʪʦʩʠʥʪʝʟʘ ʠ ʧʨʠʥʦʩ. ɼʠʩʘˁʝ: ɻʣʠʢʦʣʠʟʘ, ʂʨʝʙʩʦʚ ʮʠʢʣʫʩ, ʦʢʩʠʜʘʪʠʚʥʘ 
ʬʦʩʬʦʨʠʣʘʮʠʿʘ, ʝʥʝʨʛʝʪʩʢʠ ʙʠʣʘʥʩ. ɸʣʪʝʨʥʘʪʠʚʥʠ ʧʫʪʝʚʠ ʠ ʝʢʦʣʦʛʠʿʘ ʜʠʩʘˁʘ, ʈʘʩʪʝˁʝ ʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ: 

ʌʠʪʦʭʦʨʤʦʥʠ, ʯʠʥʠʦʮʠ ʨʘʩʪʝˁʘ ʠ ʨʘʟʚʠ˂ʘ. ɹʠʦʣʦʰʢʠ ʨʠʪʤʦʚʠ, ʧʝʨʠʦʜʠʟʘʤ, ʨʘʩʪʝˁʝ, ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ, ʢʦʨʝʣʘʮʠʿʝ, 
ʘʧʩʮʠʩʠʿʘ, ʩʪʘʨʝˁʝ, ʫʛʠʥʫ˂ʝ. ʌʠʟʠʦʣʦʛʠʿʘ ʩʝʤʝʥʘ: ʇʦʣʝʥ ʠ ʦʧʣʦʜˁʝ. ʈʝʛʫʣʘʮʠʿʘ ʨʘʟʚʦʿʘ ʠ ʦʙʨʘʟʦʚʘˁʝ ʩʝʤʝʥʘ ʠ 
ʧʣʦʜʦʚʘ. ʄʠʨʦʚʘˁʝ ʩʝʤʝʥʘ, ʜʫʞʠʥʘ ʞʠʚʦʪʘ. ʄʝʭʘʥʠʟʘʤ ʢʣʠʿʘˁʘ ʠ ʯʠʥʠʦʮʠ, ʌʠʟʠʦʣʦʛʠʿʘ ʦʪʧʦʨʥʦʩʪʠ ʧʨʝʤʘ 

ʨʘʟʣʠʯʠʪʠʤ ʘʙʠʦʪʠʯʢʠʤ ʠ ʙʠʦʪʠʯʢʠʤ ʯʠʥʠʦʮʠʤʘ. ʀʟʣʫʯʠʚʘˁʝ ʤʘʪʝʨʠʿʘ. ʇʦʢʨʝʪʠ ʙʠˀʘʢʘ 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: ʉʘʜʨʞʘʿ ʚʝʞʙʠ ʧʨʘʪʠ ʧʨʝʜʘʚʘˁʘ (ʦʙʣʘʩʪʠ: ʌʠʟʠʦʣʦʛʠʿʘ ˂ʝʣʠʿʝ, ɺʦʜʥʠ ʨʝʞʠʤ, ʄʠʥʝʨʘʣʥʘ 
ʠʩʭʨʘʥʘ, ʌʦʪʦʩʠʥʪʝʟʘ, ɼʠʩʘˁʝ ʠ ʝʥʟʠʤʠ, ʈʘʩʪʝˁʝ ʠ ʨʘʟʚʠ˂ʝ, ʌʠʟʠʦʣʦʛʠʿʘ ʦʪʧʦʨʥʦʩʪʠ) 

ʃʠʪʝʨʘʪʫʨʘ  
ʂʘʩʪʦʨʠ.ʈ (1998): ʌʠʟʠʦʣʦʛʠʿʘ ʙʠˀʘʢʘ. ʌʝˀʪʦʥ. ʅʦʚʠ ʉʘʜ. 1998. 
Taiz L, Zeiger E (2006) Plant Physiology, Sinauer Associates, Inc. 
ʄʘʢʩʠʤʦʚʠ˂ ʀ, ʇʘʿʝʚʠ˂ ʉ (2002): ʇʨʘʢʪʠʢʫʤ ʠʟ ʬʠʟʠʦʣʦʛʠʿʝ ʙʠˀʘʢʘ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʅʦʚʠ ʉʘʜ ʠ 
ʇʨʠʨʦʜʥʦ-ʤʘʪʝʤʘʪʠʯʢʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
5x15=75 

ɺʝʞʙʝ: 
3x15=45 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʫʟ ʫʧʦʪʨʝʙʫ ʩʘʚʨʝʤʝʥʝ ʪʝʭʥʠʢʝ (ʨʘʯʫʥʘʨ, ʚʠʜʝʦ-ʙʠʤ). ʊʝʦʨʠʿʩʢʠ ʜʝʦ ʥʘʩʪʘʚʝ ʩʝ ʠʟʚʦʜʠ ʫ 
ʬʘʢʫʣʪʝʪʩʢʠʤ ʧʨʝʜʘʚʘʦʥʠʮʘʤʘ. ʉʚʘ ʧʨʝʜʘʚʘˁʘ ʩʫ ʨʘʯʫʥʘʨʩʢʠ ʦʙʨʘʹʝʥʘ ʠ ʧʨʝʟʝʥʪʦʚʘʥʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 30 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ  ʫʩʤʝʥʠ ʠʩʧʪ  

ʢʦʣʦʢʚʠʿʫʤ-ʠ 30 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ  ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

32 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɻɽʅɽʊʀʂɸ (GENETICS) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ3ʆ15 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʄʠʦʜʨʘʛ ɼ.  ɼʠʤʠʪʨʠʿʝʚʠ˂ ʚʘʥʨ.ʧʨʦʬ., ʧʨʦʬ. ʜʨ ʉʦʬʠʿʘ ʈ.  ʇʝʪʨʦʚʠ˂, ʚʘʥʨ.ʧʨʦʬ 

ʉʘʨʘʜʥʠʢ: ʜʨ ʄʠʦʜʨʘʛ ɼ.  ɼʠʤʠʪʨʠʿʝʚʠ˂ ʚʘʥʨ.ʧʨʦʬ., ʧʨʦʬ. ʜʨ ʉʦʬʠʿʘ ʈ.  ʇʝʪʨʦʚʠ˂, ʚʘʥʨ.ʧʨʦʬ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: -   

ʎʠˀ ʧʨʝʜʤʝʪʘ ʂʫʨʩ ʿʝ ʧʨʝʜʚʠʹʝʥ ʢʘʦ ʦʧʰʪʘ ʛʝʥʝʪʠʢʘ ʠ ʠʤʘ ʟʘ ʮʠˀ ʜʘ ʩʝ ʧʦʣʘʟʥʠʮʠ ʫʧʦʟʥʘʿʫ ʠ ʫʩʚʦʿʝ ʦʧʰʪʝ 
ʧʨʠʥʮʠʧʝ ʥʘʩʣʝʹʠʚʘˁʘ ʠ ʚʝʨʪʠʢʘʣʥʦʛ ʧʨʝʥʦʩʘ ʛʝʥʝʪʠʯʢʝ ʠʥʬʦʨʤʘʮʠʿʝ, ʛʝʥʩʢʝ ʠʥʪʝʨʘʢʮʠʿʝ, ˂ʝʣʠʿʩʢe ʜʝʦʙe ʠ 
ʦʨʛʘʥʝʣʘʤʘ ʥʦʩʠʦʮʠʤʘ ʥʘʩʣʝʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʩʪʨʫʢʪʫʨʦʤ ʠ ʬʫʥʢʮʠʿʦʤ ʛʝʥʝʪʠʯʢʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʩʘ ʟʘʢʦʥʠʪʦʩʪʠʤʘ 
ʧʦʧʫʣʘʮʠʿʝ ʠ ʠʥʪʝʨʘʢʮʠʿʦʤ ʛʝʥʦʪʠʧʘ ʠ ʩʧʦˀʥʝ ʩʨʝʜʠʥʝ ʠ ʩʘ ʧʨʦʤʝʥʘʤʘ ʠʟʘʟʚʘʥʠʤ ʪʨʘʥʩʧʣʘʥʪʘʮʠʿʦʤ (ʭʠʤʝʨʝ, 

ʚʝʛʝʪʘʪʠʚʥʠ ʭʠʙʨʠʜʠ). 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʉʪʫʜʝʥʪ ʿʝ ʦʩʧʦʩʦʙˀʝʥ ʟʘ ʜʘˀʫ ʥʘʜʛʨʘʜˁʫ ʢʨʦʟ ʤʘʩʪʝʨ ʠ ʜʦʢʪʦʨʢʝ ʩʪʫʜʠʿʝ ʟʘ ʙʘʚˀʝˁʝ ʥʘʫʯʥʠʤ 
ʨʘʜʦʤ, ʟʘ ʫʯʝʰ˂ʝ ʫ ʧʨʦʛʨʘʤʠʤʘ ʦʧʣʝʤʝˁʠʚʘˁʘ ʦʨʛʘʥʠʟʘʤʘ ʠ ʟʘ ʧʨʠʚʨʝʜʫ, ʫ ʧʦʩʣʦʚʠʤʘ ʛʜʝ ʿʝ ʚʘʞʥʦ ʩʭʚʘʪʘˁʝʘ 
ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʥʘʩʣʝʜʥʝ ʦʩʥʦʚʝ ʦʨʛʘʥʠʟʤʘ ʠ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʩʧʦˀʥʦʤ ʩʨʝʜʠʥʦʤ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ ʋʚʦʜ; ʆʨʛʘʥʠʟʘʤ ʠ ʩʧʦˀʥʘ ʩʨʝʜʠʥʘ; ɻʨʘʹʘ ˂ʝʣʠʿʝ ʠ ʭʨʦʤʦʟʦʤʘ; ʉʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʿʘ 
ʛʝʥʝʪʠʯʢʦʛ ʤʘʪʝʨʠʿʘʣʘ; ɼʝʦʙʘ ˂ʝʣʠʿʘ ʠ ʦʧʣʦʜˁʘ; ʅʝʟʘʚʠʩʥʦ ʨʘʟʜʚʘʿʘˁʝ ʛʝʥʘ; ʄʫʣʪʠʧʣʠ ʘʣʝʣʠ; ʅʝʘʣʝʣʥʘ 

ʠʥʪʝʨʘʢʮʠʿʘ ʛʝʥʘ; ɺʝʟʘʥʠ ʛʝʥʠ; ɼʝʪʝʨʤʠʥʘʮʠʿʘ ʧʦʣʘ ʠ ʧʦʣʥʦ ʚʝʟʘʥʠ ʛʝʥʠ; ʅʘʩʣʝʹʠʚʘˁʝ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ 
ʩʚʦʿʩʪʘʚʘ; Species ʠ genus ʭʠʙʨʠʜʠʟʘʮʠʿʘ; ʇʨʦʤʝʥʝ ʫ ʛʝʥʦʤʫ; ɻʝʥʝʪʠʯʢʝ ʟʘʢʦʥʠʪʦʩʪʠ ʫ ʧʦʧʫʣʘʮʠʿʠ; ʋʢʨʰʪʘˁʝ ʫ 
ʩʨʦʜʩʪʚʫ; ʇʨʦʤʝʥʝ ʠʟʘʟʚʘʥʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʿʦʤ 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ ʩʝ ʦʜʚʠʿʘ ʪʦʢʦʤ ʧʨʦʛʨʘʤʘ ʚʝʞʙʠ ʠ ʧʨʘʪʠ ʧʦʛʣʘʚˀʘ ʧʨʝʜʘʚʘˁʘ.  

ʃʠʪʝʨʘʪʫʨʘ  

ʆʩʥʦʚʥʘ ʣʠʪʝʨʘʪʫʨʘ 

1. ɹʦʨʦʿʝʚʠ˂, ʉʣʘʚʢʦ, ɹʦʨʦʿʝʚʠ˂, ʂʘʪʘʨʠʥʘ 1976: ɻʝʥʝʪʠʢʘ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ. 
2. ʂʨʘˀʝʚʠ˂-ɹʘʣʘʣʠ˂, ʄʘʨʠʿʘ, ʇʝʪʨʦʚʠ˂, ʉʪʝʚʘʥ, ɺʘʧʘ, ɲʠˀʘʥʘ 1991: ɻʝʥʝʪʠʢʘ ï ʪʝʦʨʠʿʩʢʠ ʦʩʥʦʚʠ ʩʘ ʟʘʜʘʮʠʤʘ. 
ʇʦˀʦʧʨʠʚʨʝʜʥʠ  ʬʘʢʫʣʪʝʪ, ʀʥʩʪʠʪʫʪ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ ʠ  ʇʄʌ, ʅʦʚʠ ʉʘʜ. 

3. ɼʠʤʠʪʨʠʿʝʚʠ˂, ʄʠʦʜʨʘʛ, ʇʝʪʨʦʚʠ˂, ʉʦʬʠʿʘ 2005: ɻʝʥʝʪʠʢʘ ʧʦʧʫʣʘʮʠʿʝ. ɸʜʘʧʪʘʙʠʣʥʦʩʪ ʠ ʩʪʘʙʠʣʥʦʩʪ ʛʝʥʦʪʠʧʘ.  
ʀʟʜ. ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, ʅʘʫʯʥʠ ʠʥʩʪʠʪʫʪ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ, ʅʦʚʠ ʉʘʜ 

ɼʦʧʫʥʩʢʘ ʣʠʪʝʨʘʪʫʨʘ 

1. ʄʘʨʠʥʢʦʚʠ˂, ʄ., ʊʫʮʠ˂, ʅ., ʂʝʢʠ˂, ɺ. 1982: ɻʝʥʝʪʠʢʘ, ʅʘʫʯʥʘ ʂˁʠʛʘ, ɹʝʦʛʨʘʜ 
2. ɼʠʤʠʪʨʠʿʝʚʠ˂, ʄʠʦʜʨʘʛ, ʇʝʪʨʦʚʠ˂, ʉʦʬʠʿʘ 2004: ɻʝʥʝʪʠʯʢʠ ʤʦʜʠʬʠʢʦʚʘʥʠ ʦʨʛʘʥʠʟʤʠ ï ʧʠʪʘˁʘ ʠ    ʜʠʣʝʤʝ. 
ɿʝʣʝʥʘ ʤʨʝʞʘ ɺʦʿʚʦʜʠʥʝ, ʅʦʚʠ ʉʘʜ. 
3. ɹʦʰʢʦʚʠ˂, ɱʝʣʝʥʘ, ʀʩʘʿʝʚ, ɺ. 2007: ɻʝʥʝʪʠʢʘ. ʄʝʛʘʪʨʝʥʜ ʫʥʠʚʝʨʟʠʪʝʪ, ɹʝʦʛʨʘʜ 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ 90 ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
 4x15=60 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
                  0 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʫʟ ʫʧʦʪʨʝʙʫ ʩʘʚʨʝʤʝʥʝ ʪʝʭʥʠʢʝ. ʊʝʦʨʠʿʩʢʠ ʜʝʦ ʥʘʩʪʘʚʝ ʩʝ ʠʟʚʦʜʠ ʫ 
ʬʘʢʫʣʪʝʪʩʢʠʤ ʧʨʝʜʘʚʘʦʥʠʮʘʤʘ. ʉʚʘ ʧʨʝʜʘʚʘˁʘ ʩʫ ʨʘʯʫʥʘʨʩʢʠ ʦʙʨʘʹʝʥʘ ʠ ʧʨʝʟʝʥʪʦʚʘʥʘ. ʇʨʘʢʪʠʯʥʠ ʜʝʦ ʥʘʩʪʘʚʝ ʩʝ 
ʦʜʚʠʿʘ ʢʘʙʠʥʝʪʩʢʠʤ ʨʘʜʦʤ ʫ ʟʘ ʪʦ ʦʧʨʝʤˀʝʥʦʿ ʢʣʠʤʘʪʠʟʦʚʘʥʦʿ ʧʨʦʩʪʦʨʠʿʠ, ʩʘ ʠʥʜʠʚʠʜʫʘʣʥʠʤ ʩʝʜʠʰʪʠʤʘ ʟʘ 

ʩʪʫʜʝʥʪʘ (40 ʤʝʩʪʘ) ʢʦʿʘ ʿʝ ʦʧʨʝʤˀʝʥʘ ʩʘ ʜʚʘ ʨʘʯʫʥʘʨʘ, ʤʨʝʞʥʦ ʧʦʚʝʟʘʥʘ ʩʘ ʨʘʯʫʥʘʨʠʤʘ ʥʘ ʧʨʝʜʤʝʪʫ, ʪʝʣʝʚʠʟʦʨʦʤ ʠ 
ʚʠʜʝʦ ʦʧʨʝʤʦʤ, ʚʠʜʝʦ-ʙʠʤʦʤ, ʛʨʘʬʦʩʢʦʧʦʤ ʠ ʤʠʢʨʦʩʢʦʧʠʤʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 10 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 40 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 3 ʭ 10 = 30 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 50 

ʩʝʤʠʥʘʨʠ ʠ ʧʨʦʿʝʢʪʠ (ʚʝʟʘʥʠ  ʟʘ 
ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ) 

2.0 ʠ  3.0 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʇʆɺʈʊɸʈʉʊɺʆ (VEGETABLE PRODUCTION) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ4ʆ16 

ʅʘʩʪʘʚʥʠʢ: ʜʨ. ʄʠʭʘʣ, ʄ, ɫʫʨʦʚʢʘ, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:  ɸʥʹʝʣʢʦ ʄ. ʄʠʰʢʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ: ʌʠʟʠʦʣʦʛʠʿʘ ʙʠˀʘʢʘ 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʠʩʪʘʢʥʝ ʙʠʦʣʦʰʢʠ, ʘʛʨʦʪʝʭʥʠʯʢʠ ʠ ʝʢʦʥʦʤʩʢʠ ʟʥʘʯʘʿ ʧʨʦʠʟʚʦʜˁʝ, ʧʣʘʩʤʘʥʘ ʠ ʧʦʪʨʦʰˁʝ 
ʧʦʚʨ˂ʘ. ʎʠˀ ʿʝ ʜʘ ʩʝ ʩʪʫʜʝʥʪʠ ʦʩʧʦʩʦʙʝ  ʟʘ ʧʨʠʤʝʥʫ ʥʘʿʥʦʚʠʿʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʫ ʧʨʦʠʟʚʦʜˁʠ ʧʦʚʨ˂ʘ ʥʘ ʦʪʚʦʨʝʥʦʤ 
ʧʦˀʫ ʠ ʫ ʟʘʰʪʠ˂ʝʥʦʤ ʧʨʦʩʪʦʨʫ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʉʪʫʜʝʥʪʠ ˂ʝ ʦʚʣʘʜʘʪʠ ʪʝʭʥʦʣʦʛʠʿʦʤ ʧʨʦʠʟʚʦʜʥʿʝ, ʙʝʨʙʝ ʩʢʣʘʜʠʰʪʝˁʘ ʠ ʜʠʩʪʨʠʙʫʮʠʿʝ ʚʦʜʝ˂ʠʭ 
ʧʦʚʨʪʘʨʩʢʠʭ ʚʨʩʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜˁʠ ʫ ʙʘʰʪʠ ʥʘ ˁʠʚʠ ʠ ʫ ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʠʮʠʤʘ ʠ ʪʠʧʦʚʠʤʘ ʟʘʰʪʠ˂ʝʥʦʛ ʧʨʦʩʪʦʨʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʦʙʫʭʚʘʪʘ ʦʧʰʝ ʧʦʚʨʪʘʨʩʪʚʦ (6 ʯʘʩʦʚʘ). ɹʠʦʣʦʰʢʠ,  ʝʢʦʥʦʤʩʢʠ ʟʥʘʯʘʿ ʠ ʪʝʭʥʦʣʦʛʠʿʫ  ʧʨʦʠʟʚʦʜˁʝ ʨʘʩʘʜʘ ʠ ʚʦʜʝ˂ʠʭ 
ʧʦʚʨʪʘʨʩʢʠʭ ʚʨʩʪʘ ʫ ʟʘʰʪʠ˂ʝʥʦʤ ʧʨʦʩʪʦʨʫ (7 ʯʘʩʦʚʘ). ʋ ʩʧʝʮʠʿʘʣʥʦʤ ʜʝʣʫ  ʧʦʚʨʪʘʨʩʪʚʘ ʦʙʨʘʹʫʿʫ ʩʝ ʥʘʿʟʥʘʯʘʿʥʠʿʝ 
ʚʨʩʪʝ ʠʟ ʛʨʫʧʝ ʢʦʨʝʥʘʩʪʦʛ ʧʦʚʨ˂ʘ (4 ʯʘʩʘ), ʣʫʢʦʚʠʯʘʩʪʦʛ ʧʦʚʨ˂ʘ (4 ʯʘʩʘ), ʢʨʪʦʣʘʩʪʦʛ ʧʦʚʨ˂ʘ (2 ʯʘʩʘ), ʢʫʧʫʩˁʘʯʝ (4 
ʯʘʩʘ), ʣʠʩʥʘʪʦ ʧʦʚʨ˂ʝ (4 ˂ʘʩʘ), ʧʣʦʜʦʚʠʪʦ ʧʦʚʨ˂ʝ (8 ʯʘʩʦʚʘ), ʤʘʭʫʥʘʩʪʦ ʧʦʚʨ˂ʝ (3 ʯʘʩʘ) ʠ ʚʠʰʝʛʦʜʠʰˁʝ ʧʦʚʨ˂ʝ (3 

ʯʘʩʘ).  
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: 
ʋʧʦʟʥʘʚʘˁʝ ʧʦʚʨʪʘʨʩʢʠʭ ʢʫʣʪʫʨʘ, ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʧʦʚʨ˂ʘ, ʙʠʦʣʦʰʢʝ ʠ ʤʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʩʝʤʝʥʘ ʧʦʚʨ˂ʘ, ʪʠʧʦʚʠ 
ʠ ʦʙʣʠʮʠ ʟʘʰʪʠ˂ʝʥʦʛ ʧʨʦʩʪʦʨʘ, ʤʦʨʬʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʨʩʪʘ ʠʟ ʬʘʤʠʣʠʿʘ: Apiaceae, Alliaceae, Brassicaceae, 
Solanaceae, Cucurbitaceae, Fabaceae, Asteraceae, Chenopodiaceae. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ʃʘʟʠ˂ ɹʨʘʥʢʘ, ʄʘʨʢʦʚʠ˂ ɺ., ɫʫʨʦʚʢʘ ʄ., ʀʣʠʥ ɾ.: ʇʦʚʨʪʘʨʩʪʚʦ. ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʅʦʚʠ ʉʘʜ, 2001. 
2. ʃʘʟʠ˂ ɹʨʘʥʢʘ, ʄʘʨʢʦʚʠ˂ ɺ., ɫʫʨʦʚʢʘ ʄ., ʀʣʠʥ ɾ.: ʇʦʚʨ˂ʝ ʠʟ ʧʣʘʩʪʝʥʠʢʘ. ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʅʦʚʠ ʉʘʜ, 
2003. 
3. ɫʫʨʦʚʢʘ ʄ., ʄʘʨʢʦʚʠ˂ ɺ.: ʇʦʚʨʪʘʨʩʪʚʦ-ʧʨʘʢʪʠʢʫʤ. ʇʦʣˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʅʦʚʠ ʉʘʜ, 1989. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
4x15=60 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʠʥʪʝʨʘʢʪʠʚʥʦ ʫ ʚʠʜʫ ʧʨʝʜʘʚʘˁʘ, ʚʝʞʙʠ ʠ ʧʨʘʢʪʠʯʥʝ ʥʘʩʪʘʚʝ. ʅʘ ʧʨʝʜʘʚʘˁʠʤʘ ʩʝ ʠʟʣʘʞʝ 
ʪʝʦʨʝʪʩʢʠ ʜʝʦ ʧʨʦʧʨʘ˂ʝʥ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʧʨʠʤʝʨʠʤʘ ʨʘʜʠ ʣʘʢʰʝʛ ʨʘʟʫʤʝʚʘˁʘ ʛʨʘʜʠʚʘ.  ʇʦʨʝʜ ʧʨʝʜʘʚʘˁʘ 
ʨʝʜʦʚʥʦ ʩʝ ʦʜʨʞʘʚʘʿʫ ʢʦʥʩʫʣʪʘʮʠʿʝ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 50 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 30 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 50 

ʩʝʤʠʥʘʨ-ʠ  ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʊʈɸɺɳɸʎʀ (TURFGRASSES) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ4ʆ17 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɹʨʘʥʢʦ ʊ. ɴʫʧʠʥʘ, ʨʝʜ. ʧʨʦʬ., ʜʨ ʇʝʨʦ ɱ. ɽʨʠ˂, ʨʝʜ. ʧʨʦʬ.  

ʉʘʨʘʜʥʠʢ:    ɫʦʨʹʝ ɹ. ʂʨʩʪʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: ʥʝʤʘ ʫʩʣʦʚʘ 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʋʧʦʟʥʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʩʘ ʪʝʦʨʝʪʩʢʠʤ ʠ ʧʨʘʢʪʠʯʥʠʤ ʘʩʧʝʢʪʠʤʘ ʟʘʩʥʠʚʘˁʘ ʠ ʦʜʨʞʘʚʘˁʘ ʪʨʘʚˁʘʢʘ. ɽʢʦʣʦʰʢʠ ʘʩʧʝʢʪʠ 
ʦʜʨʞʘʚʘˁʘ ʪʨʘʚˁʘʢʘ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʪʠʮʘˁʝ ʘʜʝʢʚʘʪʥʦʛ ʟʥʘˁʘ ʫ ʮʠˀʫ ʟʘʩʥʠʚʘˁʘ ʠ ʦʜʨʞʘʚʘˁʘ ʪʨʘʚˁʘʢʘ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʠʥʮʠʧʠʤʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ 
ʩʨʝʜʠʥʝ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
1. ʇʦʿʘʤ ʠ ʦʧʰʪʝ ʦʩʥʦʚʝ ʪʨʘʚˁʘʰʪʚʘ. ɿʥʘʯʘʿ ʠ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ. ʆʧʰʪʠ, ʘʛʨʦʝʢʦʣʦʰʢʠ ʠ ʘʥʪʨʦʧʦʝʢʦʣʦʰʢʠ ʟʥʘʯʘʿ. 
ɿʘʩʪʫʧˀʝʥʦʩʪ ʪʨʘʚʘ ʫ ʬʠʪʦʮʝʥʦʟʘʤʘ. ʉʠʩʪʝʤʘʪʠʢʘ ʪʨʘʚʘ.  
2. ʇʦʟʥʘʚʘˁʝ, ʛʘʿʝˁʝ ʠ ʢʦʨʠʰ˂ʝˁʝ ʚʘʞʥʠʿʠʭ ʚʨʩʪʘ ʧʨʠʨʦʜʥʠʭ ʪʨʘʚˁʘʢʘ (ʬʠʪʦʮʝʥʦʟʘ), ʚʣʘʪʘʩʪʝ ʪʨʘʚʝ: ʤʘʯʠʿʠ ʨʝʧʘʢ, 

ʿʝʞʝʚʠʮʘ, ʣʠʚʘʜʩʢʠ ʚʠʿʫʢ, ʮʨʚʝʥʠ ʚʠʿʫʢ, ʚʠʩʦʢʠ ʚʠʿʫʢ, ʦʚʯʠʿʠ ʚʠʿʫʢ, ʝʥʛʣʝʩʢʠ ˀʫˀ, ʠʪʘʣʠʿʘʥʩʢʠ ˀʫˀ, ʬʨʘʥʮʫʩʢʘ 
ʪʨʘʚʘ, ʙʝʟʦʩʠ ʚʣʘʩʝʥ, ʧʨʘʚʘ ʣʠʚʘʜʘʨʢʘ, ʣʠʩʠʯʠʿʠ ʨʝʧ, ʙʝʣʘ ʠ ʦʙʠʯʥʘ ʨʦʩʫˀʘ, ʟʚʦʥʯʠ˂, ʣʝʛʫʤʠʥʦʟʝ ʠ ʜʨ. 
3. ʇʨʠʨʦʜʥʠ ʪʨʘʚˁʘʮʠ. ʇʦʿʘʤ ʠ ʥʘʩʪʘʥʘʢ ʠ ʧʦʜʝʣʘ ʧʨʠʨʦʜʥʠʭ ʪʨʘʚˁʘʢʘ. ʄʝʨʝ ʧʦʧʨʘʚʢʝ ʪʨʘʚˁʘʢʘ. ʊʨʘʿʥʝ ʠ 
ʙʠʦʣʦʰʢʝ ʤʝʨʝ ʧʦʧʨʘʚʢʝ ʪʨʘʚˁʘʢʘ, ʹʫʙʨʝˁʝ, ʥʘʚʦʜˁʘʚʘˁʝ, ʥʘʜʦʩʝʿʘʚʘˁʝ, ʠʪʜ. ɹʠʦʣʦʰʢʘ ʤʝʣʠʦʨʘʮʠʿʘ. ʇʨʠʤʝʥʘ 
ʧʦʩʝʙʥʠʭ ʤʝʨʘ ʧʦʧʨʘʚʢʝ ʪʨʘʚˁʘʢʘ ʫ ʨʘʚʥʠʯʘʨʩʢʦʤ ʨʝʛʠʦʥʫ.  
4. ɸʥʪʨʦʧʦʣʦʰʢʠ ʪʨʘʚˁʘʮʠ.(20) 
ʇʦʿʘʤ, ʟʥʘʯʘʿ ʠ ʧʦʜʝʣʘ. ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʟʘʩʥʠʚʘˁʘ ʪʨʘʚˁʘʢʘ. ʂʨʠʪʝʨʠʿʫʤʠ ʠʟʙʦʨʘ ʙʠˀʥʠʭ ʚʨʩʪʘ ʫ 
ʘʛʨʦʬʠʪʦʮʝʥʦʟʝ ʪʨʘʚˁʘʢʘ. ʆʜʥʦʩ ʙʠˀʥʠʭ ʚʨʩʪʘ ʫ ʩʤʝʰʘʤʘ. ʂʦʤʧʦʥʦʚʘˁʝ ʠ ʧʨʦʨʘʯʫʥ ʩʘʩʪʘʚʘ ʩʤʝʰʘ. ʅʘʯʠʥʠ ʠ 

ʪʝʭʥʠʢʘ ʟʘʩʥʠʚʘˁʘ ʪʨʘʚˁʘʢʘ ʊʨʘʚˁʘʮʠ ʟʘ ʧʦʩʝʙʥʝ ʥʘʤʝʥʝ: ʩʧʦʨʪʩʢʠ, ʜʝʢʦʨʘʪʠʚʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ. ʆʮʝʥʘ 
ʢʚʘʣʠʪʝʪʘ ʪʨʘʚˁʘʢʘ ʟʘ ʧʦʩʝʙʥʝ ʥʘʤʝʥʝ. ʉʧʝʮʠʬʠʯʥʝ ʤʝʨʝ ʥʝʛʝ ʪʨʘʚˁʘʢʘ ʟʘ ʧʦʩʝʙʥʝ ʥʘʤʝʥʝ. ʇʨʦʠʟʚʦʜʥʠ ʪʨʘʚˁʘʮʠ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ  
ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʠ ʧʨʘʢʪʠʯʥʝ-ʪʝʨʝʥʩʢʝ ʚʝʞʙʝ ʩʪʫʜʝʥʘʪʘ. ʋʧʦʟʥʘʚʘˁʝ ʙʠʦʣʦʛʠʿʝ, ʤʦʨʬʦʣʦʛʠʿʝ ʠ ʛʨʘʹʝ ʙʠˀʥʠʭ ʦʨʛʘʥʘ. 
ʈʘʜ ʩʘ ʩʚʝʞʠʤ ʠ ʭʝʨʙʘʨʠʩʢʠʤ ʤʘʪʝʨʠʿʘʣʦʤ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. Beard, B. J. (1973): Turfgrass: science and culture. Prentice-Hall, Inc., Englewood Cliffs, N.J., p.1-658. 
2. ɽʨʠ˂, ʇ. ʠ ɹʦʰʢʦʚʠ˂, ʇ. (1998) ʊʨʘʚˁʘʮʠ  ʧʘʨʢʦʚʘ, ʠʛʨʘʣʠʰʪʘ ʠ ʦʢʫ˂ʥʠʮʘ. ʅʘʫʯʥʠ ʠʥʩʪʠʪʫʪ ʟʘ  ʨʘʪʘʨʩʪʚʦ ʠ 
ʧʦʚʨʪʘʨʩʪʚʦ, ʅʦʚʠ ʉʘʜ, 151 ʩʪʨ. 

3. ʄʠʦʰʢʦʚʠ˂ ɹ. (1986): ʂʨʤʥʦ ʙʠˁʝ. ʅʘʫʯʥʘ ʢˁʠʛʘ. ɹʝʦʛʨʘʜ, 512 ʩʪʨ. 
4. ʆʮʦʢʦˀʠ˂, ʉ., ʄʠʿʘʪʦʚʠ˂, ʄ., ʏʦʣʠ˂, ɼ. ʠ ʄʠʣʦʰʝʚʠ˂, ʇ. (1983): ʇʨʠʨʦʜʥʠ ʠ ʩʝʿʘʥʠ ʪʨʘʚˁʘʮʠ, ʅʦʣʠʪ, 
ɹʝʦʛʨʘʜ, 410 ʩʪʨ. 

5. Turgeon, A. J. (2002): Turfgrass menagement (sixth edition). Copyright by Pearson Education, Inc. Uppere Saddle River, 
New Jersey 07458 (USA), p.387. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
3x15=45 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʨʘʩʧʦʣʦʞʠʚʝ ʧʨʘʪʝ˂ʝ ʦʧʨʝʤʝ (ʚʠʜʝʦ ʙʠʤ ʠ ʩʣ.), ʩʝʤʠʥʘʨʩʢʠ ʨʘʜʦʚʠ ʠ ʧʨʘʢʪʠʯʥʘ 
ʥʘʩʪʘʚʘ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 5 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 15 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 5 ʫʩʤʝʥʠ ʠʩʧʪ 35 

ʪʝʩʪʦʚʠ 2x10=20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 50 

ʩʝʤʠʥʘʨ-ʠ 20 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

35 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʈɸʏʋʅʆɺʆɼʉʊɺʆ ʀ ʆʇʆʈɽɿʀɺɸɳɽ 

                               (ACCOUNTING AND TAXATION)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ4ʆ18 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʅʝʜʝˀʢʦ ɲ. ʊʠʮʘ, ʨʝʜ. ʧʨʦʬ, ʜʨ ɺʣʘʜʠʩʣʘʚ ʅ. ɿʝʢʠ˂, ʜʦʮ 

ʉʘʨʘʜʥʠʢ: ɼʨʘʛʘʥ ʄ. ʄʠʣʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʋʧʦʟʥʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʩʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʦʙʨʘʯʫʥʘ ʪʨʦʰʢʦʚʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʥʦʿ ʧʨʦʠʟʚʦʜˁʠ  ʠ ʦʩʥʦʚʘʤʘ 
ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʝ ʝʚʠʜʝʥʮʠʿʝ. ʇʦʨʝʜ ʪʦʛʘ, ʩʪʫʜʝʥʪʠ ʩʝ ʫʧʦʟʥʘʿʫ ʩʘ ʥʘʿʙʠʪʥʠʿʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ ʧʦʨʝʟʘ ʠ ʧʦʨʝʩʢʠʤ 

ʩʠʩʪʝʤʦʤ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʇʦ ʟʘʚʨʰʝʪʢʫ ʢʫʨʩʘ ʩʪʫʜʝʥʪʠ ˂ʝ ʙʠʪʠ ʦʩʧʦʩʦʙˀʝʥʠ ʟʘ ʩʘʤʦʩʪʘʣʥʫ ʠʟʨʘʜʫ ʢʘʣʢʫʣʘʮʠʿʘ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʧʨʦʠʟʚʦʜˁʠ 
ʟʘ ʢʦʿʝ ʩʫ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠ, ʪʝ ʩʘ ʦʩʥʦʚʘʤʘ ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʦʛ ʧʨʘ˂ʝˁʘ ʪʨʦʰʢʦʚʘ ʧʨʝʜʫʟʝ˂ʘ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʥʦʛ 
ʛʘʟʜʠʥʩʪʚʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʇʦʿʘʤ ʢʘʣʢʫʣʘʮʠʿʘ, ʇʨʠʥʮʠʧʠ ʩʘʩʪʘʚˀʘˁʘ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʢʘʣʢʫʣʘʮʠʿʘ, ʊʨʦʰʢʦʚʠ ʠ ˁʠʭʦʚʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ, 
ʇʦʢʘʟʘʪʝˀʠ ʫʩʧʝʭʘ ʠ ʤʝʨʝˁʝ ʝʢʦʥʦʩʤʠʭ ʨʝʟʫʣʪʘʪʘ ʧʦʩʣʦʚʘˁʘ, ɸʥʘʣʠʪʠʯʢʝ ʢʘʣʢʫʣʘʮʠʿʝ, ɼʠʬʝʨʝʥʮʠʿʘʣʥʝ 
ʢʘʣʢʫʣʘʮʠʿʝ, ʇʨʦʮʝʥʘ ʚʨʝʜʥʦʩʪʠ ʩʨʝʜʩʪʘʚʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ, ʇʦʿʘʤ ʠ ʟʘʜʘʪʘʢ ʨʘʯʫʥʦʚʦʜʩʪʚʘ, ʆʩʥʦʚʠ ʨaʯʫʥoʚoʜʩʪʚa, 
ʌʠʥʘʥʩʠʿʩʢʦ ʨʘʯʫʥʦʚʦʜʩʪʚʦ, ʇʦʛʦʥʩʢʦ (ʫʧʨʘʚˀʘʯʢʦ) ʨʘʯʫʥʦʚʦʜʩʪʚʦ, ʈaʯʫʥoʚoʜʩʪʚeʥo oʙʫʭʚaʪaˁe ʪʨoʰʢoʚa, , 
ʇoʨeʩʢa ʨeʰeˁa ʫ ʥaʰʠʤ ʫʩʣoʚʠʤa ï ʧoʨeʟ ʥa ʜoʜaʪʫ ʚʨeʜʥoʩʪ, oʧoʨeʟʠʚaˁe ʛʨaʹaʥa, oʧoʨeʟʠʚaˁe ʧʨeʜʫʟe˂a, 
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ  
ʋʧʦʟʥʘʚʘˁʝ ʩʘ ʢʘʪʝʛʦʨʠʿʘʤʘ ʪʨʦʰʢʦʚʘ, ʄʝʪʦʜʠ ʨʘʩʧʦʜʝʣʝ ʦʧʰʪʠʭ ʪʨʦʰʢʦʚʘ, ʀʟʨʘʜʘ ʘʥʘʣʠʪʠʯʢʝ ʢʘʣʢʫʣʘʮʠʿʝ, 
ʇʨʠʤʝʨʠ ʠʟ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʢʘʣʢʫʢʘʣʮʠʿʝ, ʋʧʦʟʥʘʚʘˁʝ ʩʘ ʦʩʥʦʚʥʠʤ ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠʤ ʜʦʢʫʤʝʥʪʠʤʘ, ʆʩʥʦʚʠ 
ʧʦʛʦʥʩʢʦʛ ʨʘʯʫʥʦʚʦʜʩʪʚʘ, ʆʙʨʘʯʫʥ ʧʦʨʝʟʘ ʠ ʜʦʧʨʠʥʦʩʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ʄeʹʫʥaʨoʜʥʠ ʨaʯʫʥoʚoʜʩʪʚeʥʠ ʩʪaʥʜaʨʜʠ-ʩʣʫʞʙeʥʠ ʪeʢʩʪoʚʠ, ʇʨʠʚʨeʜʥʠ ʩaʚeʪʥʠʢ, 2004.ʛoʜʠʥe, 
2. ɹʘʥʜʠʥ, ɱ., ʐʘʧʦˁʘ ï ɼʤʠʪʨʦʚʠ˂ ɱʝʣʝʥʘ, ʄʘʨʮʠʢʠ˂, ʉ., ʈʝʢʝʮʠ, ɱ., ɻʘʿʠ˂, ɲ. ʠ ʇʝʪʢʦʚʠ˂, ɫ.:  
        ʈʘʯʫʥʦʚʦʜʩʪʚʦ, ʉʫʙʦʪʠʮʘ, 1993.  
3. ʀʣʠ˂, ɻ., ʈʘʜʦʚʘʥʦʚʠ˂, ʈ., ʠ ɱʦʚʘʥʦʚʠ˂-ʐʢʘʨʠ˂ ʂʘʪʘ: ʌʠʥʘʥʩʠʿʩʢʦ ʨʘʯʫʥʦʚʦʜʩʪʚʦ, ʉʘʚʨʝʤʝʥʘ ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ, 
ɹʝʦʛʨʘʜ, 1995.  

4. ʂʠʩʠ˂, ɼ., ʈʝʢʝʮʢʠ, ɱ., ʆʙʨʝʥʦʚʠ˂, ɼ.: ʆʩʥʦʚʠ ʨʘʯʫʥʦʚʦʜʩʪʚʘ ʠ ʧʦˀʦʧʨʠʚʨʝʜʥʦ ʨʘʯʫʥʦʚʦʜʩʪʚʦ, ʉʘʚʨʝʤʝʥʘ 
ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ, ɹʝʦʛʨʘʜ, 1980.  

5. ʄʘʨʢʦ, ɱ., ɱʦʚʘʥʦʚʠ˂, ʄ. ʠ ʊʠʮʘ, ʅ.: ʂʘʣʢʫʣʘʮʠʿʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 1998.  
6. ʄʘʨʪʠ˂, ʉ.: ʂʦʤʧʘʨʘʪʠʚʥʠ ʨʘʯʫʥʦʚʦʜʩʪʚʝʥʠ ʩʠʩʪʝʤʠ, ɽʢʦʥʦʤʩʢʠ ʬʘʢʫʣʪʝʪ, ɹʝʦʛʨʘʜ, 1996.  
7. ʉʣʦʚʠ˂, ɼ.: ʋʧʨʘʚˀʘʯʢʦ ʨʘʯʫʥʦʚʦʜʩʪʚʦ, ʌʠʥʝʢʩ, ɹʝʦʛʨʘʜ, 1994.  
8. ʉʪʝʚʘʥʦʚʠ˂, ʅ.: ʆʩʥʦʚʝ ʫʧʨʘʚˀʘʯʢʦʛ ʨʘʯʫʥʦʚʦʜʩʪʚʘ, ɽʢʦʥʦʤʩʢʠ ʬʘʢʫʣʪʝʪ, ɹʝʦʛʨʘʜ, 1997.  
9. ʈʠʩʪʘʥʠ˂ ʠ ʩʘʨ.: çʋʚʦʜ ʫ ʨʘʯʫʥʦʚʦʜʩʪʚʦè, ʉʘʚʝʟ ʨʘʯʫʥʦʚʦʹʘ ʠ ʨʝʚʠʟʦʨʘ ʉʨʙʠʿʝ, ɺʝʦʛʨʘʜ, 1994.   

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
3x15=45 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʢʣʘʩʠʯʥʠʤ ʧʫʪʝʤ ʠ ʧʫʪʝʤ ʠʟʨʘʜʝ ʩʝʤʠʥʘʨʩʢʠʭ ʨʘʜʦʚʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 15 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 15 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 40 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ  ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʎɺɽɴɸʈʉʊɺʆ (FLORICULTURE) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ4ʆ19 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʄʠʭʘʣ ʄ. ɫʫʨʦʚʢʘ, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ɽʤʠʥʘ ʄ. ʄʣʘʜʝʥʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ: ʧʦʣʦʞʝʥ ʠʩʧʠʪ ʠʟ ʧʨʝʜʤʝʪʘ ɹʦʪʘʥʠʢʘ 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʩʧʦʩʦʙˀʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʠʟ ʦʙʣʘʩʪʠ ʮʚʝ˂ʘʨʩʪʚʘ, ʫ ʧʦʟʥʘʚʘˁʫ ʠ ʧʨʦʠʟʚʦʜˁʠ 
ʜʝʢʦʨʘʪʠʚʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʧʨʠʤʝʥʫ ʥʘ ʦʢʫ˂ʥʠʮʠ,  ʝʥʪʝʨʠʿʝʨʫ ʠ ʦʩʪʘʣʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ ʫ 
ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʠ ʦʯʫʚʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. ʉʪʫʜʝʥʪ ʪʨʝʙʘ ʜʘ ʩʪʝʢʥʝ ʦʩʥʦʚʥʘ ʟʥʘˁʘ ʠʟ ʤʦʨʬʦʣʦʛʠʿʝ, ʙʠʦʣʦʛʠʿʝ, 
ʩʠʩʪʝʤʘʪʠʢʝ ʠ ʧʨʦʠʟʚʦʜˁʝ ʮʚʝ˂ʘ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʿʝ ʬʦʨʤʠʨʘˁʝ ʩʪʨʫʯˁʘʢʘ ʫ ʧʦʟʥʘʚʘˁʫ ʙʠʦʣʦʰʢʠʭ, ʝʢʦʣʦʰʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʚʨʝʜʥʦʩʪʠ ʜʝʥʜʨʦ 
ʬʣʦʨʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʜʝʥʜʨʦ ʬʣʦʨʝ ʫ ʫʨʙʘʥʠʤ ʩʨʝʜʠʥʘʤʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʩʪʫʜʝʥʪʠ ʫʧʦʟʥʘʿʫ ʠ ʥʘʫʯʝ ʚʨʩʪʝ ʠ ʩʦʨʪʝ ʮʚʝ˂ʘ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʩʘʜˁʫ ʫ ʧʘʨʢʦʚʠʤʘ, ʚʨʪʦʚʠʤʘ, 
ʦʙʿʝʢʪʠʤʘ ʩʧʝʮʠʿʘʣʥʝ ʥʘʤʝʥʝ ʢʘʦ ʠ ʧʝʿʟʘʞʠʤʘ ʫʦʧʰʪʝ: ʿʝʜʥʦʛʦʜʠʰˁʝ ʮʚʝʪʥʝ ʚʨʩʪʝ, ʪʨʘʿʥʠʮʝ, ʣʫʢʦʚʠʯʘʩʪʝ ʚʨʩʪʝ, 
ʛʦʤʦˀʘʩʪʝ ʚʨʩʪʝ ʠ ʨʠʟʦʤʩʢʝ, ʫʢʨʘʩʥʝ ʪʨʘʚʝ ʠ ʧʘʧʨʘʪʠ. ʉʪʫʜʝʥʪʠ ˂ʝ ʥʘʫʯʠʪʠ ʥʘʯʠʥ ʠ ʤʦʛʫ˂ʥʦʩʪʠ ʧʨʠʤʝʥʝ ʮʚʝʪʥʠʭ 

ʚʨʩʪʘ, ʢʘʦ ʠ ˁʠʭʦʚʦ ʤʝʹʫʩʦʙʥʦ  ʢʦʨʠʰ˂ʝˁʝ ʧʨʠ ʟʨʘʜʠ ʠ ʠʟʚʦʹʝˁʫ ʨʘʜʦʚʘ ʥʘ ʮʚʝʪʥʠʤ ʧʦʚʨʰʠʥʘʤʘ. ʋʧʦʟʥʘ˂ʝ ʩʝ 
ʣʝʪˁʠ ʠ ʿʝʩʝˁʠ ʮʚʝʪʥʠ ʘʩʧʝʢʪʠ, ʢʘʦ ʠ ʧʝʨʝʥʩʢʠ ʟʘʩʘʜʠ ʥʘ ʩʚʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʋʧʦʟʥʘ˂ʝ ʩʝ ʥʘʯʠʥʠ 
ʧʨʝʥʦʰʝˁʘ ʧʨʦʿʝʢʪʘ ʥʘ ʪʝʨʝʥ, ʧʨʠʧʨʝʤʘ ʟʝʤˀʠʰʪʘ, ʥʘʯʠʥʠ ʩʘʜˁʝ ʩʘ ʨʘʩʧʦʨʝʹʠʚʘˁʝʤ ʮʚʝʪʥʦʛ ʨʘʩʘʜʘ, ʢʘʦ ʠ ʥʝʛʘ. 
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʀʟʨʘʜʘ ʣʝʿʘ  ʩʘ ʦʩʥʦʚʥʦʤ  ʧʨʠʧʨʝʤʦʤ ʪʣʘ. ʉʘʜˁʘ ʿʝʜʥʦʛʦʜʠʰˁʝʛ, ʜʚʦʛʦʜʠʰˁʝʛ ʮʚʝ˂ʘ ʠ ʧʝʨʝʥʘ. ʆʙʨʘʜʘ ʠ ʥʝʛʘ 
ʮʚʝʪˁʘʢʘ. ʉʘʜˁʘ ʠ ʚʘʹʝˁʝ ʣʫʢʦʚʠʮʘ, ʢʣʘʩʠʨʘˁʝ ʠ ʧʘʢʦʚʘˁʝ. ʉʘʜˁʘ ʠ ʚʘʹʝˁʝ  ʛʦʤʦˀʘ ʠ ʨʠʟʦʤʘ ʠ ʜʘˀʠ 
ʪʨʝʪʤʘʥ.ʉʝʪʚʘ, ʧʠʢʠʨʘˁʝ ʠ ʩʘʜˁʘ ʮʚʝʪʥʠʭ ʚʨʩʪʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ʄʠʿʘʥʦʚʠ˂ ʆ. : ʎʚʝ˂ʘʨʩʪʚʦ 1 ʠ 2.,ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ ʫ ɹʝʦʛʨʘʜʫ,  
2. ʂ., ɻʘʿʝˁʝ ʨʫʞʘ, 2004, ʇʘʨʪʝʥʦʥ, ɹʝʦʛʨʘʜ 
3. ʉʘʧʫʥ˅ʠ˂ ʄ. :ʍʦʨʪʠʢʫʣʪʫʨʘ, ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ, 
4. ʂʘʨʘʩʝʢ ʂ. :ʃʫʢʦʚʠʮʝ ʠ ʛʦʤʦˀʠ,"ʅʦʣʠʪ" ɹʝʦʛʨʘʜ. 
5. ʐʠʢʦʧʘʨʠʿʘ ɼ. :ʇʠʩʘʥʘ ʧʨʝʜʘʚʘˁʘ ʮʚʝ˂ʘʨʩʪʚʘ. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
2x15=30 

ɺʝʞʙʝ: 
3x15=45 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʧʦʤʦ˂ʫ ʩʘʚʨʝʤʝʥʠʭ ʥʘʫʯʥʦ-ʥʘʩʪʘʚʥʠʭ ʩʨʝʜʩʪʘʚʘ (ʢʦʤʧʿʫʪʝʨ, ʚʠʜʝʦ-ʙʠʤ), ʪʝʨʝʥʩʢʘ ʥʘʩʪʘʚʘ ʫʟ 
ʜʝʪʝʨʤʠʥʘʮʠʿʫ ʧʨʦʛʨʘʤʦʤ ʧʨʝʜʚʠʹʝʥʠʭ ʚʨʩʪʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 15 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 15 

ɸʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʚʝʞʙʠ 10 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨʩʢʠ ʨʘʜʦʚʠ 20 ʋʂʋʇʅʆ 100 

ʪʝʩʪʦʚʠ 20   



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

37 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɹʆʃɽʉʊʀ ʀ ʐʊɽʊʆʏʀʅɽ ʋ ʍʆʈʊʀʂʋʃʊʋʈʀ 

                                (PESTS AND DISEASES IN HORTICULTURE) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ4ʆ20 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɱʝʣʠʮʘ ʉ. ɹʘʣʘʞ, ʨʝʜ. ʧʨʦʬ. 

                       ʜʨ ʊʘʪʿʘʥʘ ɹ. ʂʝʨʝʰʠ, ʚʘʥʨ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ: ʉʨʹʘʥ ɸ˂ʠʤʦʚʠ˂  
ɸʣʝʢʩʘʥʜʨʘ ʄ. ʇʦʧʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʋʧʦʟʥʘʚʘˁʝ ʝʢʦʥʦʤʩʢʠ ʟʥʘʯʘʿʥʠʭ ʧʨʦʫʟʨʦʢʦʚʘʯʘ ʙʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʘ ʫʢʨʘʩʥʦʛ ʙʠˀʘ ʠ ʤʦʛʫ˂ʥʦʩʪ ʠʥʪʝʛʨʘʣʥʠʭ 
ʤʝʨʘ ʙʦʨʙʝ ʧʨʦʪʠʚ ʠʩʪʠʭ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʧʦʩʦʙʥʦʩʪ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʦʙʦˀʝˁʘ ʠ ʰʪʝʪʦʯʠʥʘ ʫʢʨʘʩʥʠʭ ʙʠˀʘʢʘ, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʫ ʟʘ ʙʣʘʛʦʚʨʝʤʝʥʦ 
ʩʫʟʙʠʿʘˁʝ ʠʣʠ ʩʤʘˁʝˁʝ ʧʦʧʫʣʘʮʠʿʘ ʰʪʝʪʥʠʭ ʦʨʛʘʥʠʟʘʤʘ ʥʘ ʪʦʣʝʨʘʥʪʥʠ ʥʠʚʦ, ʘ ʪʠʤʝ ʩʝ ʦʩʪʚʘʨʫʿʝ ʮʠˀʘʥʘ ʠ 
ʝʢʦʣʦʰʢʠ ʧʦʛʦʜʥʠʿʘ ʟʘʰʪʠʪʘ ʙʠˀʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ɹʦʣʝʩʪʠ ʙʠˀʘʢʘ: ɽʢʦʥʦʤʩʢʠ ʟʥʘʯʘʿ ʙʠˀʥʠʭ ʙʦʣʝʩʪʠ. ʉʠʤʧʪʦʤʠ. ʋʟʨʦʯʥʠʮʠ ʙʠˀʥʠʭ ʙʦʣʝʩʪʠ. ʆʩʥʦʚʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʬʠʪʦʧʘʪʦʛʝʥʠʭ ʛˀʠʚʘ, ʙʘʢʪʝʨʠʿʘ, ʚʠʨʫʩʘ ʠ ʬʠʪʦʧʣʘʟʤʠ. ʇʘʪʦʛʝʥʝʟʘ. ʂʦʥʮʝʧʪ ʠʥʪʝʛʨʘʣʥʝ ʟʘʰʪʠʪʝ 
ʙʠˀʘ.  ɹʦʣʝʩʪʠ ʠ ʟʘʰʪʠʪʘ ʧʦʥʠʢʘ ʫ ʧʣʘʩʪʝʥʠʮʠʤʘ ʠ ʦʪʚʦʨʝʥʠʤ ʣʝʿʘʤʘ. ɹʦʣʝʩʪʠ ʠ ʟʘʰʪʠʪʘ ʫʢʨʘʩʥʠʭ ʙʠˀʘʢʘ; 
ʥʘʿʟʥʘʯʘʿʘʥʠʿʠʭ ʧʦʚʨʪʘʨʩʢʠʭ ʙʠˀʘʢʘ; ʥʘʿʟʥʘʯʘʿʘʥʠʿʠʭ ʚʦ˂ʘʢʘ ʠ ʚʠʥʦʚʝ ʣʦʟʝ. 
ʐʪʝʪʦʯʠʥʝ: ɽʢʦʥʦʤʩʢʠ ʟʥʘʯʘʿ ʰʪʝʪʦʯʠʥʘ. ʆʩʥʦʚʠ ʤʦʨʬʦʣʦʛʠʿʝ ʠ ʘʥʘʪʦʤʠʿʝ, ʨʘʟʤʥʦʞʘʚʘˁʝ ʠ ʨʘʟʚʠ˂ʝ, ʦʩʥʦʚʠ 
ʩʠʩʪʝʤʘʪʠʢʝ, ʝʢʦʣʦʛʠʿʘ ʠʥʩʝʢʘʪʘ ʠ ʜʨʫʛʠʭ ʰʪʝʪʥʠʭ ʦʨʛʘʥʠʟʘʤʘ. ʄʦʨʬʦʣʦʛʠʿʘ, ʙʠʦʣʦʛʠʿʘ, ʰʪʝʪʥʦʩʪ, ʟʥʘʯʘʿ, 
ʥʝʧʝʩʪʠʮʠʜʥʝ ʤʝʨʝ ʙʦʨʙʝ ʧʨʦʪʠʚ ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ ʰʪʝʪʥʠʭ ʚʨʩʪʘ. ʇʦʣʠʬʘʛʘ. ʐʪʝʪʦʯʠʥʝ ʧʦʚʨ˂ʘ; ʮʚʝ˂ʘ; ʜʨʚʝ˂ʘ; 
ʰʠʙˀʘ ʠ ʪʨʘʚʘ; ʚʦ˂ʘʢʘ ʠ ʚʠʥʦʚʝ ʣʦʟʝ. 
ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ - ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ:  

ɹʦʣʝʩʪʠ ʙʠˀʘʢʘ: ʊʠʧʦʚʠ ʩʠʤʧʪʦʤʘ. ʆʩʥʦʚʠ ʠʜʝʥʪʠʬʠʢʘʮʠʿʝ ʬʠʪʦʧʘʪʦʛʝʥʠʭ ʛˀʠʚʘ, ʙʘʢʪʝʨʠʿʘ ʠ ʚʠʨʫʩʘ. ɹʦʣʝʩʪʠ 
ʫʢʨʘʩʥʠʭ ʙʠˀʘʢʘ; ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ ʧʦʚʨʪʘʨʩʢʠʭ ʙʠˀʘʢʘ, ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ ʚʦ˂ʘʢʘ ʠ ʚʠʥʦʚʝ ʣʦʟʝ. 
ʐʪʝʪʦʯʠʥʝ: ʇʦʣʠʬʘʛʥʝ ʰʪʝʪʦʯʠʥʝ, ʰʪʝʪʦʯʠʥʝ ʧʦʚʨ˂ʘ; ʮʚʝ˂ʘ; ʜʨʚʝ˂ʘ, ʰʠʙˀʘ ʠ ʪʨʘʚʘ; ʚʦ˂ʘʢʘ ʠ ʚʠʥʦʚʝ ʣʦʟʝ. 
ʇʨʝʧʦʟʥʘʚʘˁʝ ʰʪʝʪʦʯʠʥʘ, ʠʟʛʣʝʜ ʦʰʪʝ˂ʝˁʘ (ʘʪʣʘʩʠ, ʰʝʤʝ, ʩʣʠʢʝ, ʟʙʠʨʢʝ, ʦʰʪʝ˂ʝˁʘ). 

ʃʠʪʝʨʘʪʫʨʘ  
1. ɾʠʚʦʿʠʥʦʚʠ˂, ʉ. (1970): ʐʫʤʘʨʩʢʘ ʝʥʪʦʤʦʣʦʛʠʿʘ. ɿʘʚʦʜ ʟʘ ʠʟʜʘʚʘˁʝ ʫ˅ʙʝʥʠʢʘ ʉʈ ʉʨʙʠʿʝ, ɹʝʦʛʨʘʜ. 
2. ʂʘʨʘ˅ʠ˂, ɼ. (1992): ɿʘʰʪʠʪʘ ʰʫʤʘ (ʐʫʤʩʢʘ ʬʠʪʦʧʘʪʦʣʦʛʠʿʘ), ɿʘʚʦʜ ʟʘ ʫ˅ʙʝʥʠʢʝ ʠ ʥʘʩʪʘʚʥʘ ʩʨʝʜʩʪʚʘ ɹʝʦʛʨʘʜ. 

3. ʄʘʮʝˀʩʢʠ, ʄ. (1999): ʇʦˀʦʧʨʠʚʨʝʜʥʘ ʝʥʪʦʤʦʣʦʛʠʿʘ. ɿʨʠʥʩʢʠ, ʏʘʢʦʚʝʮ. 
4. ʉʪʦʿʘʥʦʚʠ˂, ɼ.ʉ. (2004): ʇʦˀʦʧʨʠʚʨʝʜʥʘ ʬʠʪʦʧʘʪʦʣʦʛʠʿʘ. ʉʨʧʩʢʦ ʙʠʦʣʦʰʢʦ ʜʨʫʰʪʚʦ "ʉʪʝʚʘʥ ɱʘʢʦʚˀʝʚʠ˂" 
ʂʨʘʛʫʿʝʚʘʮ. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ: 60 + 45 ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 

4x15= 60 
ɺʝʞʙʝ:  

3x15=45 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʫʟ ʫʧʦʪʨʝʙʫ ʩʘʚʨʝʤʝʥʝ ʪʝʭʥʠʢʝ (ʚʠʜʝʦ-ʙʠʤ, ʨʘʯʫʥʘʨ) ʫ ʧʨʝʜʘʚʘʦʥʠʮʘʤʘ.  ɺʝʞʙʝ ʩʝ ʠʟʚʦʜʝ ʫ 

ʣʘʙʦʨʘʪʦʨʠʿʘʤʘ, ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʧʨʝʧʘʨʦʚʘʥʦʛ ʠ ʢʦʥʟʝʨʚʠʨʘʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʘʪʣʘʩʘ, ʩʣʠʢʘ ʠ ʭʝʨʙʘʨʠʟʦʚʘʥʠʭ 
ʦʰʪʝ˂ʝʥʠʭ ʙʠˀʘʢʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ - ʧʠʩʤʝʥʠ ʠʩʧʠʪ 20 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ - ʫʩʤʝʥʠ ʠʩʧʠʪ  30 

ʪʝʩʪʦʚʠ ʠ ʩʝʤʠʥʘʨʩʢʠ ʨʘʜ 30 ʇʦʣʦʞʝʥ ʢʦʣʦʢʚʠʿʫʤ ʿʝ ʧʨʝʜʫʩʣʦʚ ʟʘ ʠʟʣʘʟʘʢ ʥʘ 
ʟʘʚʨʰʥʠ ʠʩʧʠʪ. ʢʦʣʦʢʚʠʿʫʤ  20 

ʄʘˁʝ ʦʜ 50 ʙʦʜʦʚʘ = 5; 51 - 60 = 6; 61 - 70 = 7; 71 - 80 = 8; 81 - 90 = 9; 91 - 100 = 10 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

38 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɼɽʅɼʈʆʃʆɻʀɱɸ I (DENDROLOGY I) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ5ʆ22 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɱʝʣʝʥʘ, ʀ, ʅʠʥʠ˂-ʊʦʜʦʨʦʚʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ: ɸʣʝʢʩʘʥʜʘʨ ʀ. ʂʫʨʿʘʢʦʚ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: ʧʦʣʦʞʝʥ ʠʩʧʠʪ ʠʟ ʧʨʝʜʤʝʪʘ ɹʦʪʘʥʠʢʘ 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʦʙʨʘʟʦʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʍʦʨʪʠʢʫʣʪʫʨʝ ʫ ʦʙʣʘʩʪʠ ʧʦʟʥʘʚʘˁʘ, ʝʢʦʣʦʛʠʿʝ ʠ ʧʨʦʠʟʚʦʜˁʝ ʜʝʥʜʨʦ 
ʤʘʪʝʨʠʿʘʣʘ ʛʦʣʦʩʝʤʝʥʠʮʘ ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ ʠ ʨʘʜʥʝ ʧʨʘʢʩʝ ʥʘ ʪʝʨʝʥʫ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʿʝ ʬʦʨʤʠʨʘˁʝ ʩʪʨʫʯˁʘʢʘ ʫ ʧʦʟʥʘʚʘˁʫ ʙʠʦʣʦʰʢʠʭ, ʝʢʦʣʦʰʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʚʨʝʜʥʦʩʪʠ ʜʝʥʜʨʦ 

ʬʣʦʨʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʜʝʥʜʨʦ ʬʣʦʨʝ ʛʦʣʦʩʝʤʝʥʠʮʘ ʫ ʫʨʙʘʥʠʤ ʩʨʝʜʠʥʘʤʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʇʦʜʝʣʘ ʜʨʚʝʥʘʩʪʠʭ ʚʨʩʪʘ ʧʨʝʤʘ ʬʦʨʤʠ ʠ ʚʠʩʠʥʠ. ʄʦʨʬʦʣʦʰʢʝ ʠ ʜʝʢʦʨʘʪʠʚʥʝ ʦʩʦʙʠʥʝ ʛʦʣʦʩʝʤʝʥʠʮʘ (ʢʦʨʝʥ, ʩʪʘʙʣʦ, 
ʣʠʩʪ, ʮʚʝʪ). ʌʝʥʦʣʦʰʢʝ ʧʦʿʘʚʝ  (ʮʚʝʪʘˁʝ, ʦʧʨʘʰʠʚʘˁʝ, ʧʣʦʜʦʥʦʰʝˁʝ, ʩʘʟʨʝʚʘˁʝ ʠ ʦʧʘʜʘˁʝ ʩʝʤʝʥʘ, ʜʫʞʠʥʘ 
ʧʣʦʜʦʥʦʰʝˁʘ, ʧʝʨʠʦʜʠʯʥʦʩʪ ʠ ʙʨʟʠʥʘ ʨʘʩʪʘ). ɿʘʛʘʹʝʥʦʩʪ ʚʘʟʜʫʭʘ ʠ ʛʦʣʦʩʝʤʝʥʠʮʝ. ɾʠʚʦʪʥʠ ʦʙʣʠʮʠ ʙʠˀʘʢʘ. ɸʨʝʘʣʠ 
ʛʦʣʦʩʝʤʝʥʠʮʘ. ʀʥʜʠʛʝʥʝ, ʠʥʪʨʦʜʫʢʦʚʘʥʝ ʚʨʩʪʝ, ʝʥʜʝʤʠʪʠ ʠ ʨʝʣʠʢʪʠ. ɻʝʦʛʨʘʬʩʢʠ ʬʣʦʨʥʠ ʝʣʝʤʝʥʪʠ. ʆʜʥʦʩ 
ʛʦʣʦʩʝʤʝʥʠʮʘ ʧʨʝʤʘ ʫʩʣʦʚʠʤʘ ʩʨʝʜʠʥʝ (ʢʣʠʤʘʪʩʢʠ ʯʠʥʠʦʮʠ, ʫʩʣʦʚʠ ʟʝʤˀʠʰʪʘ, ʨʝˀʝʬ, ʙʠʦʪʠʯʢʠ ʯʠʥʠʦʮʠ). 

ʆʩʥʦʚʥʠ ʧʦʿʤʦʚʠ ʬʠʪʦʮʝʥʦʣʦʛʠʿʝ (ʥʘʫʢʝ ʦ ʙʠˀʥʠʤ ʟʘʿʝʜʥʠʮʘʤʘ). ʊʘʢʩʦʥʦʤʩʢʝ ʢʘʪʝʛʦʨʠʿʝ ʛʦʣʦʩʝʤʝʥʠʮʘ. 
ʉʠʩʪʝʤʘʪʠʢʘ ʛʦʣʦʩʝʤʝʥʠʮʘ.ʊʝʨʝʥʩʢʘ ʥʘʩʪʘʚʘ 
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: 
ʉʠʩʪʝʤʘʪʠʢʘ ʛʦʣʦʩʝʤʝʥʠʮʘ. ʇʨʝʛʣʝʜ ʩʚʝʞʝʛ ʤʘʪʝʨʠʿʘʣʘ. ɼʝʪʝʨʤʠʥʘʮʠʿʘ ʧʦ ʢˀʫʯʫ ʟʘ ʨʦʜʦʚʝ ʠ ʚʨʩʪʝ. ʋʚʠʜ ʫ 
ʭʝʨʙʘʨʩʢʠ ʤʘʪʝʨʠʿʘʣ ʛʝʥʦʪʠʧʦʚʘ ʤʝʜʠʪʝʨʘʥʩʢʦʛ ʧʦʜʨʫʯʿʘ. ʀʟʨʘʜʘ ʭʝʨʙʘʨʘ. ʆʙʠʣʘʟʘʢ ʪʝʨʝʥʘ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ɺʫʢʠ˂ʝʚʠ˂ ɽʤʠʣʠʿʘ (1996): ɼʝʢʦʨʘʪʠʚʥʘ ʜʝʥʜʨʦʣʦʛʠʿʘ. ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ, ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ. 
2. ʆʮʦʢʦˀʠ˂ ʄʠʨʿʘʥʘ, ʅʠʥʠ˂-ʊʦʜʦʨʦʚʠ˂ ɱʝʣʝʥʘ (2003): ʇʨʠʨʫʯʥʠʢ ʠʟ ʜʝʢʦʨʘʪʠʚʥʝ ʜʝʥʜʨʦʣʦʛʠʿʝ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ 
ɹʝʦʛʨʘʜʫ, ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
3x15=45 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʧʦʤʦ˂ʫ ʩʘʚʨʝʤʝʥʠʭ ʥʘʫʯʥʦ-ʥʘʩʪʘʚʥʠʭ ʩʨʝʜʩʪʘʚʘ (ʢʦʤʧʿʫʪʝʨ, ʚʠʜʝʦ-

ʙʠʤ), ʪʝʨʝʥʩʢʘ ʥʘʩʪʘʚʘ ʠʟ ʜʝʪʝʨʤʠʥʘʮʠʿʝ ʛʦʣʦʩʝʤʝʥʠʮʘ ʠ ʧʨʘ˂ʝˁʝ ˁʠʭʦʚʦʛ ʨʘʟʚʦʿʘ ʠ ʨʘʩʪʘ ʫ ʫʩʣʦʚʠʤʘ ʫʨʙʘʥʝ 
ʩʨʝʜʠʥʝ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 15 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʚʝʞʙʠ 10   

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 15 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ 20 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

39 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: oʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʇʈʆʀɿɺʆɼɳɸ ʋ ɿɸʐʊʀɴɽʅʆʄ ʇʈʆʉʊʆʈʋ 

                               (PRODUCTION IN SHELTED AREAS)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ5ʆ23 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʄʠʭʘʣ, ʄ, ɫʫʨʦʚʢʘ, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ɱʝʣʝʥʘ ɼ. ʏʫʢʘʥʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʩʝ ʩʪʫʜʝʥʪʠ ʫʧʦʟʥʘʿʫ ʠ ʫʩʚʦʿʝ ʟʥʘˁʘ ʠʟ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜˁʝ ʮʚʝ˂ʘ ʫ ʟʘʰʪʠ˂ʝʥʦʤ ʧʨʦʩʪʦʨʫ, 
ʦʜʥʦʩʥʦ ʥʘʯʠʥʠʤʘ ʨʘʟʤʥʦʞʘʚʘˁʘ ʙʠˀʘʢʘ ʫʟ ʧʨʠʤʝʥʫ ʥʘʿʥʦʚʠʿʠʭ ʪʝʭʥʦʣʦʛʠʿʘ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʪʫʜʝʥʪ ʿʝ ʦʩʧʦʩʦʙˀʝʥ  ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʮʚʝʪʥʠʭ ʢʫʣʪʫʨʘ ʧʦ ʥʘʿʚʠʰʠʤ ʪʝʭʥʦʣʦʰʢʠʤ ʩʪʘʥʜʘʨʜʠʤʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ɿʥʘʯʘʿ  ʧʨʦʠʟʚʦʜˁʝ ʫ ʟʘʰʪʠ˂ʝʥʦʤ ʧʨʦʩʪʦʨʫ. ɺʨʩʪʝ ʟʘʰʪʠ˂ʝʥʦʛ ʧʨʦʩʪʦʨʘ. ʆʨʛʘʥʠʟʘʮʠʿʘ ʟʘʰʪʠ˂ʝʥʦʛ ʧʨʦʩʪʦʨʘ. ʅʘʯʠʥ 
ʠ ʤʝʩʪʦ ʛʘʿʝˁʘ ʧʦʚʨ˂ʘ, ʮʚʝ˂ʘ, ʫʢʨʘʩʥʦʛ ʙʠˀʘ, ʘʨʦʤʘʪʠʯʥʠʭ ʚʨʩʪʘ ʫ ʟʘʰʪʠ˂ʝʥʦʤ ʧʨʦʩʪʦʨʫ. ʉʧʝʮʠʬʠʯʥʦʩʪʠ 
ʤʠʢʨʦʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʫ ʟ.ʧ ʠ ʤʦʛʫ˂ʥʦʩʪ ʨʝʛʫʣʘʮʠʿʝ (ʪʝʤʧ., ʩʚʝʪʣʦʩʪ, ʚʦʜʘ, ʚʘʟʜʫʭ). ʆʧʰʪʠ ʧʨʠʥʮʠʧʠ ʧʨʦʠʟʚʦʜˁʝ 
ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʿʝʜʥʦ,ʜʚʦ ʠ ʚʠʰʝʛʦʜʠʰˁʝʛ ʮʚʝ˂ʘ, ʧʦʚʨ˂ʘ ʠ ʪʦ ʠʟ ʨʘʩʘʜʘ, ʨʝʟʥʠʮʘ, ʧʦʣʦʞʝʥʠʮʘ, ʢʨʪʦʣʘ ʠ ʣʫʢʦʚʠʮʘ 

ʫ ʟʘʩʪʠ˂ʝʥʦʤ ʧʨʦʩʪʦʨʫ. 
ʇʨʦʠʟʚʦʜˁʘ ʥʘʿʟʥʘʯʘʿʥʠʭ ʚʨʩʪʘ ʨʝʟʘʥʦʛ ʮʚʝ˂ʘ ʠ ʩʘʢʩʠʿʩʢʦʛ, ʮʚʝʪʥʠʭ ʠ ʣʠʩʥʦ-ʜʝʢʦʨʘʪʠʚʥʠʭ ʚʨʩʪʘ. 
ʇʦʩʧʝʰʠʚʘˁʝ ʣʫʢʦʚʠʯʘʩʪʦ-ʛʦʤʦˀʘʩʪʠʭ ʚʨʩʪʘ ʠ ʮʚʝʪʥʦʛ ʰʠʙˀʘ. ʇʨʦʠʟʚʦʜˁʘ ʘʨʦʤʘʪʠʯʥʠʭ ʚʨʩʪʘ. 
ʂʣʘʩʠʨʘˁʝ ,ʧʘʢʦʚʘˁʝ ʠ ʯʫʚʘˁʝ ʧʨʦʠʟʚʝʜʝʥʠʭ ʚʨʩʪʘ. 
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʇʨʘʢʪʠʯʥʦ ʫʧʦʟʥʘʚʘˁʝ ʩʘ ʦʙʣʠʮʠʤʘ ʟʘʰʪʠ˂ʝʥʦʛ ʧʨʦʩʪʦʨʘ. ʄʝʪʦʜʝ ʧʨʦʠʟʚʦʜˁʝ ʨʘʩʘʜʘ ʠ ʜʨʫʛʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. 
ʄʦʨʬʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʥʘʯʠʥʠ ʢʦʨʠʰ˂ʝˁʘ ʙʠˀʥʠʭ ʚʨʩʪʘ ʦʙʨʘʹʝʥʠʭ ʧʨʦʛʨʘʤʦʤ ʧʨʝʜʘʚʘˁʘ. ʄʦʜʝʣʠ 

ʠʥʪʝʟʠʚʥʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʠʮʠʤʘ ʟʘʰʪʠ˂ʝʥʦʛ ʧʨʦʩʪʦʨʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ʃʘʟʠ˂, ɹ ʠ ʩʘʨ.-ɼʦʙʠʪ ʠʟ ʟʘʰʪʠ˂ʝʥʝ ʙʘʰʪʝ,ʅʦʚʠ ʉʘʜ 1993 
2. ʃʘʟʠ˂, ɹ ,ɼʫʨʦʚʢʘ, ʄ,ʄʘʨʢʦʚʠ˂, ɺ, ʀʣʠʥ, ɾ.ïʇʦʚʨʪʘʨʩʪʚʦ,ʫ˅ʙʝʥʠʢ.ʋʥʠʚʝʨʟʠʪʝʪ ʅʦʚʠ ʉʘʜ 1998 
3. ʃʘʟʠ˂, ɹ ʀ ʩʘʨ.-ʇʨʦʟʦʨ ʫ ʙʠʦʙʘʰʪʫ-ʀʥʩʪʠʪʫʪ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ,ʅʦʚʠ ʉʘʜ 1998 
4. ʄʠʿʘʥʦʚʠ˂.ʆ.-ʎʚʝ˂ʘʨʩʪʚʦ 1,2-ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ,ɹʝʦʛʨʘʜ,1974 
5. ʂʘʨʘʩʝʢ, ʂ.-ɻʘʿʝˁʝ ʨʫʞʘ -ɹʝʦʛʨʘʜ , 1992 
6. ʂʘʨʘʩʝʢ, ʂ.-ʎʚʝʪʘʿʫ˂ʝ ʣʫʢʦʚʠʮʝ ʠ ʛʦʤʦˀʠ, ɹʝʦʛʨʘʜ ,1978 

7. ʂʘʨʘʩʝʢ, ʂ.-ʈʘʟʤʥʦʞʘʚʘˁʝ ʮʚʝ˂ʘ,ʫʢʨʘʩʥʦʛ ʰʠʙˀʘ ʠ ʜʨʚʝ˂ʘ,1991 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
2x15=30 

ɺʝʞʙʝ: 
3x15=45 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ: ʇʨʝʜʘʚʘˁʘ ʩʝ ʠʟʚʦʜʝ ʫʟ ʫʧʦʪʨʝʙʫ ʩʘʚʨʝʤʝʥʠʭ ʥʘʫʯʥʦ-ʥʘʩʪʘʚʥʠʭ ʩʨʝʜʩʪʘʚʘ, 
ʧʨʝʟʝʥʪʘʮʠʿʝ, ʛʨʘʬʠʯʢʝ ʨʘʜʦʚʝ, ʧʨʘʢʪʠʯʥʝ ʨʘʜʦʚʝ, ʢʦʥʩʫʣʪʘʮʠʿʝ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 5 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 20 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 20 ʫʩʤʝʥʠ ʠʩʧʪ 20 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 15 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 40 

ʩʝʤʠʥʘʨ-ʠ 20 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

40 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʆʇʃɽʄɽɳʀɺɸɳɽ ʍʆʈʊʀʂʋʃʊʋʈʅʆɻ ɹʀɲɸ 

                                (BREEDING OF HORTICULTURAL  PLANTS) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ5ʆ24 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɺʣʘʜʠʩʣʘʚ, ʄ, ʆʛˁʘʥʦʚ, ʨʝʜ.ʧʨʦʬ 

ʉʘʨʘʜʥʠʢ:  ʄʠʨʿʘʥʘ ɾ. ɲʫʙʦʿʝʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: ʇʦʣʦʞʝʥʠ ʠʩʧʠʪʠ ʠʟ ʛʝʥʝʪʠʢʝ, ʮʚʝ˂ʘʨʩʪʚʘ ʠ ʜʝʥʜʨʦʣʦʛʠʿʝ 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʎʠˀ ʿʝ ʩʪʠʮʘˁʝ ʟʥʘˁʘ ʠʟ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧˀʘ ʠ ʤʝʪʦʜʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦʛ ʠ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʦʛ 
ʦʧʣʝʤʝˁʠʚʘˁʘ  ʭʦʨʪʠʢʫʣʪʫʨʥʦʛ ʙʠˀʘ ʰʪʦ ʿʝ ʧʨʝʜʫʩʣʦʚ ʟʘ ʨʘʟʫʤʝʚʘˁʝ ʠ ʢʦʨʠʰ˂ʝˁʝ ʠʟʚʦʨʘ ʛʝʥʝʪʠʯʢʝ 
ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʫ ʫʥʘʧʨʝʹʝˁʫ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʜʦʩʪʠʛʥʫ˂ʘ ʤʦʣʝʢʫʣʘʨʥʝ ʙʠʦʣʦʛʠʿʝ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʉʪʫʜʝʥʪʠ ˂ʝ ʙʠʪʠ ʦʩʧʦʩʦʙʣʿʝʥʠ ʟʘ ʣʦʛʠʯʥʦ ʤʠʰˀʝˁʝ ʠ ʟʘʢˀʫʯʠʚʘˁʝ ʦ ʠʥʪʝʨʘʢʮʠʿʠ ʛʝʥʦʪʠʧʘ ʠ 
ʫʩʣʦʚʘ ʩʧʦˁʥʝ ʩʨʝʜʠʥʝ ʢʦʿʘ ʨʝʟʫʣʪʠʨʘ ʬʝʥʦʪʠʧʦʤ ʠ ʙʠʪʘʥ ʿʝ ʬʘʢʪʦʨ ʠʟʙʦʨʘ ʩʦʨʪʝ ʠ ʧʦʜʣʦʛʝ. ʇʨʠʤʝʥʦʤ 
ʭʠʙʨʠʜʠʟʘʮʠʿʝ, ʤʝʪʦʜʘ ʢʫʣʪʫʨʝ ʪʢʠʚʘ ʠ ʩʝʣʝʢʣʮʠʿʝ ʠʟ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʘʮʠʿʘ ʙʠ˂ʝ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʜʘʿʫ ʜʦʧʨʠʥʦʩ 
ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʥʘʿʩʘʜʨʞʘʿʥʠʿʝ ʜʝʬʠʥʠʮʠʿʝ ʦʧʣʝʤʝˁʠʚʘˁʘ ʙʠˀʘʢʘ ʛʜʝ ʿʝ ʦʥʦ ʝʚʦʣʫʮʠʿʘ ʫ ʨʫʢʘʤʘ ʯʦʚʝʢʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʋʚʦʜ, ʠʩʪʦʨʠʿʘʪ, ʟʥʘʯʘʿ ʠ ʮʠˀʝʚʠ. ʌʠʪʦʛʝʦʛʨʘʬʩʢʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʙʠˀʥʠʭ ʛʝʥʝʪʠʯʢʠʭ ʨʝʩʫʨʩʘ ʠ ˁʠʭʦʚʦ ʦʯʫʚʘˁʝ 

ʛʝʥʝʪʠʯʢʠʭ ʨʝʩʫʨʩʘ. ʀʟʚʦʨʠ ʛʝʥʝʪʠʯʢʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ï ʈʝʢʦʤʙʠʥʘʮʠʿʝ ʛʝʥʘ ʠ ʤʫʪʘʮʠʿʝ, ɸʜʘʧʪʘʙʠʣʥʦʩʪ, ʬʝʥʦʪʠʧ ʠ 
ʢʦʤʧʦʥʝʥʪʝ ʬʝʥʦʪʠʧʩʢʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ. ʅʘʯʠʥʠ ʦʧʣʝʤʝˁʠʚʘˁʘ ʙʠˀʘʢʘ ï ʩʝʣʝʢʮʠʿʘ ʠʟ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʘʮʠʿʘ, 
ʭʠʙʨʠʜʠʟʘʮʠʿʘ, ʠʟʙʦʨ ʨʦʜʠʪʝˀʩʢʠʭ ʧʘʨʦʚʘ ʠ ʢʦʤʙʠʥʘʮʠʦʥʘ ʩʚʦʿʩʪʚʘ, ʢʣʦʥʩʢʘ ʩʝʣʝʢʮʠʿʘ, ʢʫʣʪʫʨʘ ʪʢʠʚʘ ʠ ʛʝʥʝʪʠʯʢʠ 
ʠʥʞʝˁʝʨʠʥʛ, ʤʦʣʝʢʫʣʘʨʥʠ ʤʘʨʢʝʨʠ,  ʠʥ ʚʠʪʨʦ ʠ ʤʘʨʢʝʨ ʘʩʠʩʪʠʨʘʥʘ ʩʝʣʝʢʮʠʿʘ, ʩʝʣʝʢʮʠʿʘ ʥʘ ʩʧʝʮʠʬʠʯʥʘ 
ʩʚʠʿʩʪʚʘ.ʇʨʠʟʥʘʚʘˁʝ ʩʦʨʪʠ, ʠʥʪʨʦʜʫʢʮʠʿʘ ʠ ʩʦʨʪʥʠ ʦʛʣʝʜʠ. 
ʉʧʝʮʠʿʘʣʥʦ ʦʧʣʝʤʝˁʠʚʘʥʿʝ :  ʛʝʥʝʪʠʯʢʠ ʧʦʣʠʤʦʨʬʠʟʘʤ ʚʨʩʪʝ, ʮʠˀʝʚʠ ʦʧʣʝʤʝˁʠʚʘˁʘ,  ʤʝʪʦʜʝ ʦʧʣʝʤʝˁʠʚʘˁʘ, 
ʥʘʩʣʝʜʥʦʩʪ  ʠ ʦʧʣʝʤʝˁʠʚʘʯʢʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʚʨʩʪʝ ʿʘʙʫʯʘʩʪʦʛ, ʢʦʰʪʠʯʘʚʦʛ, ʿʝʟʛʨʘʩʪʦʛ ʠ ʿʘʛʦʜʘʩʪʦʛ ʚʦ˂ʘ   
 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 
ʉʠʩʪʝʤʘʪʠʢʘ ʧʦʣʘʟʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ ʦʧʣʝʤʝˁʠʚʘˁʫ ʚʦ˂ʘʢʘ,  ʙʨʦʿ ʭʨʦʤʦʟʦʤʘ ʠ ʣʘʪʠʥʩʢʘ ʫʤʝʥʘ ʥʘʿʚʘʞʥʠʿʠʭ ʚʦ˂ʥʠʭ 
ʚʨʩʪʘ . ʌʣʦʨʠʩʪʠʯʢʝ ʦʙʣʘʩʪʠ ʠ ʮʝʥʪʨʠ ʧʦʨʝʢʣʘ ʢʫʣʪʫʨʥʠʭ ʙʠˀʘʢʘ.  ɻʝʥ ʙʘʥʢʝ. ɺʨʝʤʝ ʮʚʝʪʘˁʘ, ʤʦʨʬʦʣʦʰʢʘ ʛʨʘʹʘ 
ʮʚʝʪʘ, ʤʝʪʦʜʝ ʫʢʨʰʪʘˁʘ, ʪʝʭʥʠʢʘ ʫʢʨʰʪʘˁʘ ʠ ʧʦʜʠʟʘˁʘ ʩʝʿʘʥʘʮʘ. ʀʥʢʦʧʘʪʠʙʠʣʥʦʩʪ ʠ ʤʝʪʦʜʝ ʧʨʝʚʘʟʠʣʘʞʝˁʘ 
ʠʥʢʦʤʧʘʪʠʙʠʣʥʦʩʪʠ. ʧʨʘʢʪʠʯʘʥ ʨʘʜ ʥʘ ʤʠʢʨʦʧʨʦʧʘʛʘʮʠʿʠ ʙʠˀʥʠʭ ʛʝʥʝʪʠʯʢʠʭ ʨʝʩʫʨʩʘ ʠ ʢʫʣʪʫʨʠ ʝʤʙʨʠʦʥʘ. 
ɽʣʝʢʪʨʦʥʩʢʝ ʙʘʟʝ ʧʦʜʘʪʘʢʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ʄʠʰʠ˂, ɼ.ʇ. 1987. ʆʧʰʪʝ ʦʧʣʝʤʝˁʠʚʘˁʝ ʚʦ˂ʘʢʘ. ʅʦʣʠʪ. ɹʝʦʛʨʘʜ 

2. ʄʠʰʠ˂, ɼ.ʇ. 2002. ʉʧʝʮʠʿʘʣʥʦ ʦʧʣʝʤʝˁʠʚʘˁʝ ʚʦ˂ʘʢʘ. ʀʥʩʪʠʪʫʪ ʟʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʧʦˁʦʧʨʠʚʨʝʜʠ ʉʨʙʠʿʘ ʠ 
ʇʘʥʪʝʥʦʥ. ɹʝʦʛʨʘʜ 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
2x15=30 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 

ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʠʥʪʝʨʘʢʪʠʚʥʦ ʫ ʚʠʜʫ ʧʨʝʜʘʚʘˁʘ, ʚʝʞʙʠ ʠ ʧʨʘʢʪʠʯʥʝ ʥʘʩʪʘʚʝ. ʅʘ ʧʨʝʜʘʚʘˁʠʤʘ ʩʝ ʠʟʣʘʞʝ 
ʪʝʦʨʝʪʩʢʠ ʜʝʦ ʧʨʦʧʨʘ˂ʝʥ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʧʨʠʤʝʨʠʤʘ ʨʘʜʠ ʣʘʢʰʝʛ ʨʘʟʫʤʝʚʘˁʘ ʛʨʘʜʠʚʘ.  ʇʦʨʝʜ ʧʨʝʜʘʚʘˁʘ 
ʨʝʜʦʚʥʦ ʩʝ ʦʜʨʞʘʚʘʿʫ ʢʦʥʩʫʣʪʘʮʠʿʝ. ʉʪʫʜʝʥʪʠʤʘ ʩʫ ʧʨʝʟʝʥʪʘʮʠʿʝ ʩʘ ʧʨʝʜʘʚʘˁʘ ʜʦʩʪʫʧʥʝ ʫ ʝʣʝʢʪʨʦʥʩʢʦʿ ʬʦʨʤʠ. 
ɼʝʣʦʚʠ ʛʨʘʜʠʚʘ, ʧʦʜʝˀʝʥʠ ʫ  ʣʦʛʠʩʪʠʯʢʠʤ ʮʝʣʠʥʘʤʘ, ʤʦʞʝ ʩʝ ʧʦʣʘʛʘʪʠ ʠ ʫ ʪʦʢʫ ʥʘʩʪʘʚʥʦʛ ʧʨʦʮʝʩʘ ʧʫʪʝʤ 
ʢʦʣʦʢʚʠʿʫʤʘ. ʂʦʣʦʢʚʠʿʫʤʠ ʩʝ ʧʦʣʘʞʫ ʧʠʩʤʝʥʦ ʫ ʚʠʜʫ ʪʝʩʪʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 40 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ 10 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɼɽʅɼʈʆʃʆɻʀɱɸ II (DENDROLOGY II) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ6ʆ27 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɱʝʣʝʥʘ, ʀ, ʅʠʥʠ˂-ʊʦʜʦʨʦʚʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ɸʣʝʢʩʘʥʜʘʨ ʀ. ʂʫʨʿʘʢʦʚ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: ʧʦʣʦʞʝʥ ʠʩʧʠʪ ʠʟ ʧʨʝʜʤʝʪʘ ɹʦʪʘʥʠʢʘ 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʦʙʨʘʟʦʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʍʦʨʪʠʢʫʣʪʫʨʝ ʫ ʦʙʣʘʩʪʠ ʧʦʟʥʘʚʘˁʘ, ʝʢʦʣʦʛʠʿʝ ʠ ʧʨʦʠʟʚʦʜˁʝ ʜʝʥʜʨʦ 
ʤʘʪʝʨʠʿʘʣʘ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ ʠ ʨʘʜʥʝ ʧʨʘʢʩʝ ʥʘ ʪʝʨʝʥʫ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʿʝ ʬʦʨʤʠʨʘˁʝ ʩʪʨʫʯˁʘʢʘ ʫ ʧʦʟʥʘʚʘˁʫ ʙʠʦʣʦʰʢʠʭ, ʝʢʦʣʦʰʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʚʨʝʜʥʦʩʪʠ ʜʝʥʜʨʦ 

ʬʣʦʨʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʜʝʥʜʨʦ ʬʣʦʨʝ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ ʫ ʫʨʙʘʥʠʤ ʩʨʝʜʠʥʘʤʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʇʦʜʝʣʘ ʜʨʚʝʥʘʩʪʠʭ ʚʨʩʪʘ ʧʨʝʤʘ ʬʦʨʤʠ ʠ ʚʠʩʠʥʠ. ʄʦʨʬʦʣʦʰʢʝ ʠ ʜʝʢʦʨʘʪʠʚʥʝ ʦʩʦʙʠʥʝ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ (ʢʦʨʝʥ, 
ʩʪʘʙʣʦ, ʣʠʩʪ, ʮʚʝʪ, ʮʚʘʩʪ). ʌʝʥʦʣʦʰʢʝ ʧʦʿʘʚʝ (ʮʚʝʪʘˁʝ, ʦʧʨʘʰʠʚʘˁʝ, ʧʣʦʜʦʥʦʰʝˁʝ, ʩʘʟʨʝʚʘˁʝ ʠ ʦʧʘʜʘˁʝ ʩʝʤʝʥʘ, 
ʜʫʞʠʥʘ ʧʣʦʜʦʥʦʰʝˁʘ, ʧʝʨʠʦʜʠʯʥʦʩʪ ʠ ʙʨʟʠʥʘ ʨʘʩʪʘ). ɿʘʛʘʹʝʥʦʩʪ ʚʘʟʜʫʭʘ ʠ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʝ. ɾʠʚʦʪʥʠ ʦʙʣʠʮʠ 
ʙʠˀʘʢʘ. ɸʨʝʘʣʠ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ. ʀʥʜʠʛʝʥʝ, ʠʥʪʨʦʜʫʢʦʚʘʥʝ ʚʨʩʪʝ, ʝʥʜʝʤʠʪʠ ʠ ʨʝʣʠʢʪʠ. ɻʝʦʛʨʘʬʩʢʠ ʬʣʦʨʥʠ 
ʝʣʝʤʝʥʪʠ. ʆʜʥʦʩ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ ʧʨʝʤʘ ʫʩʣʦʚʠʤʘ ʩʨʝʜʠʥʝ (ʢʣʠʤʘʪʩʢʠ ʯʠʥʠʦʮʠ, ʫʩʣʦʚʠ ʟʝʤˀʠʰʪʘ, ʨʝˀʝʬ, 

ʙʠʦʪʠʯʢʠ ʯʠʥʠʦʮʠ). ʆʩʥʦʚʥʠ ʧʦʿʤʦʚʠ ʬʠʪʦʮʝʥʦʣʦʛʠʿʝ (ʥʘʫʢʝ ʦ ʙʠʣʿʥʠʤ ʟʘʿʝʜʥʠʮʘʤʘ). ʊʘʢʩʦʥʦʤʩʢʝ ʢʘʪʝʛʦʨʠʿʝ 
ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ. ʉʠʩʪʝʤʘʪʠʢʘ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ. ʊʝʨʝʥʩʢʘ ʥʘʩʪʘʚʘ. 
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: 
ʉʠʩʪʝʤʘʪʠʢʘ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ. ʇʨʝʛʣʝʜ ʩʚʝʞʝʛ ʠ ʭʝʨʙʘʨʠʟʦʚʘʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ɼʝʪʝʨʤʠʥʘʮʠʿʘ ʧʦ ʢˀʫʯʫ ʟʘ ʨʦʜʦʚʝ ʠ 
ʚʨʩʪʝ. ʋʚʠʜ ʫ ʭʝʨʙʘʨʩʢʠ ʤʘʪʝʨʠʿʘʣ ʝʛʟʦʪʘ. ʀʟʨʘʜʘ ʭʝʨʙʘʨʘ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ. ʆʙʠʣʘʟʘʢ ʪʝʨʝʥʘ. 

ʃʠʪʝʨʘʪʫʨʘ  

1. ɺʫʢʠ˂ʝʚʠ˂ ɽʤʠʣʠʿʘ (1996): ɼʝʢʦʨʘʪʠʚʥʘ ʜʝʥʜʨʦʣʦʛʠʿʘ. ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ, ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ 
2. ʆʮʦʢʦˀʠ˂ ʄʠʨʿʘʥʘ, ʅʠʥʠ˂-ʊʦʜʦʨʦʚʠ˂ ɱʝʣʝʥʘ (2003): ʇʨʠʨʫʯʥʠʢ ʠʟ ʜʝʢʦʨʘʪʠʚʥʝ ʜʝʥʜʨʦʣʦʛʠʿʝ. ʋʥʠʚʝʨʟʠʪʝʪ ʫ 
ɹʝʦʛʨʘʜʫ, ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ.  

 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
3x15=45 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʧʦʤʦ˂ʫ ʩʘʚʨʝʤʝʥʠʭ ʥʘʫʯʥʦ-ʥʘʩʪʘʚʥʠʭ ʩʨʝʜʩʪʘʚʘ (ʢʦʤʧʿʫʪʝʨ, ʚʠʜʝʦ-
ʙʠʤ), ʪʝʨʝʥʩʢʘ ʥʘʩʪʘʚʘ ʠʟ ʜʝʪʝʨʤʠʥʘʮʠʿʝ ʩʢʨʠʚʝʥʦʩʝʤʝʥʠʮʘ ʠ ʧʨʘ˂ʝˁʝ ˁʠʭʦʚʦʛ ʨʘʟʚʦʿʘ ʠ ʨʘʩʪʘ ʫ ʫʩʣʦʚʠʤʘ ʫʨʙʘʥʝ 
ʩʨʝʜʠʥʝ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 15 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʚʝʞʙʠ 10   

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 15 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ 20 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

42 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʇɽʉʊʀʎʀɼʀ ʋ ʍʆʈʊʀʂʋʃʊʋʈʀ 

                               (PESTICIDES IN HORTICULTURE)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ6ʆ28 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɼʫʰʘʥʢʘ, ɺ, ʀʥʹʠ˂, ʨʝʜ. ʧʨʦʬ. 

                      ʜʨ ɹʨʘʥʢʦ, ʀ, ʂʦʥʩʪʘʥʪʠʥʦʚʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:  ʤʨ ʉʣʘʚʠʮʘ ʄ. ɺʫʢʦʚʠ˂, ʤʨ ʄʘʿʘ ʋ. ʄʝʩʝʣ˅ʠʿʘ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 4 

ʋʩʣʦʚ:  ʧʦʣʦʞʝʥʠ ʠʩʧʠʪ  ɹʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʝ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʋʧʦʟʥʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʩʘ ʦʩʥʦʚʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʧʝʩʪʠʮʠʜʘ: ʬʦʨʤʫʣʘʮʠʿʝ, ʥʘʯʠʥ ʜʝʣʦʚʘˁʘ, ʧʨʠʤʝʥʝ ʠ 

ʧʦʩʣʝʜʠʮʘʤʘ ʧʨʠʤʝʥʝ 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʇʦʣʦʞʝʥʠʤ  ʠʩʧʠʪʦʤ ʩʪʫʜʝʥʪʠ ʩʪʠʯʫ ʦʩʥʦʚʥʘ ʟʥʘˁʘ ʠʟ ʦʙʣʘʩʪʠ ʌʠʪʦʬʘʨʤʘʮʠʿʝ ʚʝʟʘʥʦ ʟʘ ʩʚʦʿʩʪʚʘ ʧʝʩʪʠʮʠʜʘ, 
ʫʩʣʦʚʝ ʠ ʥʘʯʠʥ ʧʨʠʤʝʥʝ ʠ ʧʦʩʣʝʜʠʮʘʤʘ ʧʨʠʤʝʥʝ ʫ ʬʫʥʢʮʠʿʠ ʦʯʫʚʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʟʜʨʘʚʩʪʚʝʥʝ ʙʝʟʙʝʜʥʦʩʪʠ  
ʯʦʚʝʢʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 

ʇʝʩʪʠʮʠʜʠ - ʧʦʜʝʣʘ, ʪʝʨʤʠʥʦʣʦʛʠʿʘ ʫ ʬʠʪʦʬʘʨʤʘʮʠʿʠ, ʬʦʨʤʫʣʘʮʠʿʝ ʠ ʥʘʯʠʥ ʧʨʠʤʝʥʝ. 
ʊʦʢʩʠʯʥʦʩʪ ʬʫʥʛʠʮʠʜʘ ʠ ʟʦʦʮʠʜʘ (ʠʥʩʝʢʪʠʮʠʜʠ, ʘʢʘʨʠʮʠʜʠ, ʣʠʤʘʮʠʜʠ, ʥʝʤʘʪʦʮʠʜʠ, ʣʫʤʙʨʠʮʠʜʠ, ʘʚʠʮʠʜʠ), ʥʘʯʠʥ 
ʜʝʣʦʚʘˁʘ, ʧʨʠʤʝʥʘ, ʧʦʩʣʝʜʠʮʝ ʧʨʠʤʝʥʝ, ʧʦʤʦ˂ʥʘ ʩʨʝʜʩʪʚʘ ʫ ʟʘʰʪʠʪʠ ʙʠˀʘ, ʤʝʰʘˁʝ ʧʨʝʧʘʨʘʪʘ, ʚʠʩʦʢʦ ʨʠʟʠʯʥʠ 
ʬʫʥʛʠʮʠʜʠ ʠ ʟʦʦʮʠʜʠ, ʧʨʦʛʨʘʤʠ ʟʘʰʪʠʪʝ ʫʢʨʘʩʥʦʛ ʙʠˀʘ ʥʘ ʦʪʚʦʨʝʥʦʤ ʠ ʫ ʟʘʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ. 
Oʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʭʝʨʙʠʮʠʜʘ. ʊʝʭʥʦʣʦʛʠʿʘ ʧʨʠʤʝʥʝ ʭʝʨʙʠʮʠʜʘ. ʉʫʜʙʠʥʘ ʭʝʨʙʠʮʠʜʘ ʫ ʩʧʦˀʘʰˁʦʿ ʩʨʝʜʠʥʠ. 
ʆʩʥʦʚʥʘ ʧʨʠʤʝʥʘ ʭʝʨʙʠʮʠʜʘ. ʅʘʯʠʥʠ ʜʝʣʦʚʘˁʘ ʭʝʨʙʠʮʠʜʘ. ʐʪʝʪʥʝ ʧʦʩʣʝʜʠʮʝ ʧʨʠʤʝʥʝ ʭʝʨʙʠʮʠʜʘ. ʊʨʘʥʩʛʝʥʝ ʛʘʿʝʥʝ 
ʙʠˀʢʝ ʠ ʭʝʨʙʠʮʠʜʠ. ʄʝʩʪʦ ʠ ʟʥʘʯʘʿ ʭʝʨʙʠʮʠʜʘ ʢʘʦ ʦʪʨʦʚʘ ʟʘ ˀʫʜʝ. ɸʢʫʪʥʘ ʠ ʭʨʦʥʠʯʥʘ ʠʟʣʦʞʝʥʦʩʪ ʭʝʨʙʠʮʠʜʠʤʘ. 
ʍʨʦʥʠʯʥʘ ʠ ʛʝʥʦʪʦʢʩʠʯʥʘ ʜʝʣʦʚʘˁʘ ʭʝʨʙʠʮʠʜʘ. ʆʩʪʘʮʠ ʭʝʨʙʠʮʠʜʘ, ʥʦʨʤʠʨʘˁʝ ʠ ʟʜʨʘʚʩʪʚʝʥʠ ʘʩʧʝʢʪʠ. ɽʢʦʣʦʰʢʘ 

ʠʟʣʦʞʝʥʦʩʪ ʭʝʨʙʠʮʠʜʠʤʘ ʠ ʤʦʥʠʪʦʨʠʥʛ. ɿʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ ʦʜ ʟʥʘʯʘʿʘ ʟʘ ʙʝʟʙʝʜʥʫ ʫʧʦʪʨʝʙʫ ʭʝʨʙʠʮʠʜʘ. ɽʢʦʣʦʰʢʘ 
ʠʟʣʦʞʝʥʦʩʪ ʭʝʨʙʠʮʠʜʠʤʘ ʠ ʤʦʥʠʪʦʨʠʥʛ. ɹʠʦʣʦʰʢʠ ʝʬʝʢʪʠ ʥʘ ʦʨʛʘʥʠʟʤʝ ʫ ʚʦʜʠ. ɽʬʝʢʪʠ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ 
ʟʝʤˀʠʰʪʘ. ʉʫʟʙʠʿʘˁʝ ʢʦʨʦʚʘ ʫ ʫʢʨʘʩʥʦʤ ʙʠˀʫ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʇʝʩʪʠʮʠʜʠ: ʦʙʣʠʮʠ ʬʦʨʤʫʣʘʮʠʿʘ, ʥʘʯʠʥ ʧʨʠʤʝʥʝ, ʪʦʢʩʠʯʥʦʩʪ ʬʫʥʛʠʮʠʜʘ ʠ ʟʦʦʮʠʜʘ, ʦʮʝʥʘ ʝʬʝʢʘʪʘ, ʬʠʪʦʪʦʢʩʠʯʥʦʩʪ, 
ʤʦʛʫ˂ʥʦʩʪ ʤʝʰʘˁʘ, ʠʟʨʘʜʘ ʧʨʦʛʨʘʤʘ ʟʘʰʪʠʪʝ ʫʢʨʘʩʥʦʛ ʙʠˀʘ. 
ʋʧʦʟʥʘʚʘˁʝ ʩʘ ʦʩʥʦʚʥʠʤ ʩʘʜʨʞʘʿʝʤ ʭʝʨʙʠʮʠʜʘ. ʄʝʪʦʜʝ ʧʨʦʫʯʘʚʘˁʘ ʦʩʪʘʪʘʢʘ ʭʝʨʙʠʮʠʜʘ ʫ ʟʝʤˀʠʰʪʫ. ʉʧʠʨʘˁʝ 
ʭʝʨʙʠʮʠʜʘ.ʉʝʣʝʢʪʠʚʥʦʩʪ ʭʝʨʙʠʮʠʜʘ ʠ ʩʢʘʣʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ 

ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ. ʄʝʪʦʜʝ ʙʠʦʪʝʩʪʘ. ʆʜʨʝʹʠʚʘˁʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢʦʨʦʚʘ ʥʘ ʭʝʨʙʠʮʠʜʝ. ʋʧʦʟʥʘʚʘˁʝ ʩʘ 
ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʤ ʘʥʘʣʠʟʘʤʘ ʠ ʤʝʪʦʜʘʤʘ ʦʜʨʝʹʠʚʘˁʘ ʘʢʪʠʚʥʝ ʤʘʪʝʨʠʿʝ ʠ ʠʩʧʨʘʚʥʦʩʪʠ ʭʝʨʙʠʮʠʜʘ 

ʃʠʪʝʨʘʪʫʨʘ  
ɱʘˁʠ˂, ɺ. (2005): ʇʝʩʪʠʮʠʜʠ, ɹʘˁʘ ʃʫʢʘ  
ʄʠʪʠ˂, ʅ. (2004): ʇʝʩʪʠʮʠʜʠ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ ʠ ʰʫʤʘʨʩʪʚʫ, ɻʨʤʝʯ, ɹʝʦʛʨʘʜ. 
ʄʘʮʝˀʩʢʠ ʠ ʩʘʨ. (2002): ʇʨʠʨʫʯʥʠʢ ʠʟ ʟʘʰʪʠʪʝ ʙʠˀʘ, ɿʘʛʨʝʙ. 
ɱʘˁʠ˂, ɺ.: ʍʝʨʙʠʮʠʜʠ. ʅʘʫʯʥʘ ʢˁʠʛʘ, ɹʝʦʛʨʘʜ.1985. 
ʂʦʥʩʪʘʥʪʠʥʦʚʠ˂, ɹ. (2007): ʍʝʨʙʠʮʠʜʠ. (in press) 

ʐʦʚˀʘʥʩʢʠ, ʈ., ʃʘʟʠ˂, ʉ.: ʆʩʥʦʚʠ ʬʠʪʦʬʘʨʤʘʮʠʿʝ. ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢ., ʅ.ʉʘʜ, 2006. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
50 

ɺʝʞʙʝ: 
3x15 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
10 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ ʚʝʨʙʘʣʥʝ (ʫʩʤʝʥʦ ʠʟʣʘʛʘˁʝ ʠ ʨʘʟʛʦʚʦʨ), ʚʠʟʫʝʣʥʝ (ʜʝʤʦʥʩʪʨʘʮʠʿʝ, ʧʨʝʟʝʥʪʘʮʠʿʝ, 
ʠʣʫʩʪʨʘʮʠʿʝ), ʧʨʘʢʪʠʯʥʝ (ʣʘʙʦʨʘʪʦʨʠʿʩʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ). 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ ɼʦ 5 ʧʠʩʤʝʥʠ ʠʩʧʠʪ (2 ʪʝʩʪʘ ʧʦ 10 
ʙʦʜʦʚʘ) 

ɼʦ 20 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ ɼʦ 5 ʫʩʤʝʥʠ ʠʩʧʠʪ ɼʦ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ ɼʦ 20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 50 

ʩʝʤʠʥʘʨ-ʠ ɼʦ 20 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

43 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʇʈʆʀɿɺʆɼɳɸ ʉɸɼʅʆɻ ʄɸʊɽʈʀɱɸʃɸ 

                               (NURSERY PRODUCTION)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ6ʆ29 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʉʘʰʘ ʉ. ʆʨʣʦʚʠ˂, ʚʘʥʨ.ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ: ʤʨ ɸʥʜʨʝʿ ʈ. ʇʠʣʠʧʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ: ʇʦʣʦʞʝʥ ʠʩʧʠʪ ʠʟ ɼʝʥʜʨʦʣʦʛʠʿʝ 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʩʝ ʩʪʫʜʝʥʪʠ ʫʧʦʟʥʘʿʫ ʠ ʫʩʚʦʿʝ ʟʥʘˁʘ ʠʟ ʦʙʣʘʩʪʠ ʇʨʦʠʟʚʦʜˁʝ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫʢʨʘʩʥʦʛ ʜʨʚʝ˂ʘ 
ʠ ʞʙʫˁʘ , ʦʜʥʦʩʥʦ ʥʘʯʠʥʠʤʘ ʨʘʟʤʥʦʞʘʚʘˁʘ ʙʠˀʘʢʘ ʫ ʨʘʩʘʜʥʠʮʠʤʘ, ʧʨʦʠʟʚʦʜˁʝ ʠ ʰʢʦʣʦʚʘˁʘ ʩʘʜʥʠʮʘ.  

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʪʫʜʝʥʪ ʿʝ ʦʩʧʦʩʦʙˀʝʥ  ʟʘ ʜʘˀʫ ʥʘʜʦʛʨʘʜˁʫ ʢʨʦʟ ʤʘʩʪʝʨ ʠ ʜʦʢʪʦʨʩʢʝ ʩʪʫʜʠʿʝ ʟʘ ʙʘʚˀʝˁʝ ʥʘʫʯʥʠʤ ʨʘʜʦʤ ʠʟ ʦʙʣʘʩʪʠ 
ʧʨʦʠʟʚʦʜˁʝ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫʢʨʘʩʥʦʛ ʜʨʚʝ˂ʘ ʠ ʞʙʫˁʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ɿʥʘʯʘʿ ʠ ʤʝʩʪʦ ʨʘʩʘʜʥʠʯʘʨʩʪʚʘ ʫ ʰʫʤʘʨʩʪʚʫ ʠ ʧʝʿʟʘʞʥʦʿ ʘʨʭʠʪʝʢʪʫʨʠ, ʆʧʰʪʠ ʧʦʿʤʦʚʠ, ʆʧʰʪʠ ʧʦʜʘʮʠ ʦ ʨʘʩʘʜʥʠʯʢʦʿ 
ʧʨʦʠʟʚʦʜˁʠ ʫ ɽʚʨʦʧʠ, ʋʩʣʦʚʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʫ ʧʦʠʟʚʦʜˁʝ ʩʘʜʥʠʮʘ, ʀʟʙʦʨ ʩʪʘʥʠʰʪʘ ʟʘ ʨʘʩʘʜʥʠʢ, ʆʧʰʪʝ ʧʦʩʪʘʚʢʝ ʠ 

ʪʝʭʥʠʯʢʠ ʫʩʣʦʚʠ ʫ ʨʘʩʘʜʥʠʢʫ, ɺʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʚʘˁʝ ʜʨʚʝ˂ʘ ʠ ʞʙʫˁʘ ʫ ʨʘʩʘʜʥʠʢʫ, ɻʝʥʝʨʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʚʘˁʝ 
ʜʨʚʝ˂ʘ ʠ ʞʙʫˁʘ ʫ ʨʘʩʘʜʥʠʢʫ, ʇʨʦʠʟʚʦʜˁʘ ʩʘʜʥʠʮʘ ʫ ʩʝʿʘʣʠʰʪʫ, ʇʨʦʠʟʚʦʜˁʘ ʩʘʜʥʠʮʘ ʫ ɼʫʥʝʤʘʥʦʚʠʤ ʣʝʿʘʤʘ, 
ʇʨʦʠʟʚʦʜˁʘ ʩʘʜʥʠʮʘ ʫ ʧʦʩʫʜʘʤʘ (ʩʘʢʩʠʿʘʤʘ, ʢʦʥʪʝʿʥʝʨʠʤʘ), ʇʨʦʠʟʚʦʜˁʘ ʦʞʠˀʝʥʠʮʘ, ʐʢʦʣʦʚʘˁʝ ʩʘʜʥʠʮʘ, ʀʟʨʘʜʘ 
ʣʝʿʘ. ɿʘʰʪʠʪʘ ʦʜ ʙʠˀʥʠʭ ʙʦʣʝʩʪʠ, ʰʪʝʪʥʠʭ ʠʥʩʝʢʘʪʘ ʠ ʰʪʝʪʦʯʠʥʘ,  ɺʘʜʿʝˁʝ, ʢʣʘʩʠʨʘˁʝ, ʙʨʦʿʘˁʝ, ʧʘʢʦʚʘˁʝ ʠ 
ʩʢʣʘʜʠʰʪʝˁʝ, ʐʢʦʣʦʚʘˁʝ ʩʘʜʥʠʮʘ ʜʨʚʝ˂ʘ ʠ ʞʙʫˁʘ ʫ ʩʫʜʦʚʠʤʘ, ʄʝʨʠʣʘ ʟʘ ʢʚʘʣʠʪʝʪ ʩʘʜʥʠʮʘ ʠ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʘ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ  
ʇʨʠʦʟʚʦʜˁʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘʿʚʘʞʥʠʿʠʭ ʚʨʩʪʘ ʫʢʨʘʩʥʦʛ ʜʨʚʝ˂ʘ ʠ ʞʙʫˁʘ,  
1.Kl. Gymnospermae(Familije: Ginkoaceae,Pinaceae,Taxodiaceae, Cupressaceae,Araucariaceae, Taxaceae) 

2. Kl. Angiospermae(Familije:Magnoliaceae,Laureaceae, Ranunculaceae, Berberidaceae, Hammamelidaceae, Platanaceae, 
Ulmaceae, Moraceae, Fagaceae, Betulaceae, Corylaceae, Juglandaceae,Tamaricaceae, Salicaceae, Ericaceae, 
Vacciniaceae, Tiliaceae, Maqlvaceae, Buxaceae, Rosaceae, Saxifragaceae, Mimosaceae, Cesalpinaceae, Fabaceae, 
Eleagnaceae, Anacardiaceae, SimaroubaceaeSapindaceae, Hippocastanaceae, Aceraceae, Cornaceae, Araliaceae, 
Aquifoliaceae, Celastraceae, Rhamnaceae, Vitaceae, Loganiaceae, Oleaceae, Caprifoliaceae,Scrophulariaceae, 
Bignioiaceae) 

ʃʠʪʝʨʘʪʫʨʘ 
ʉʪʠʣʠʥʦʚʠ˂, ʉ. (1987). ʇʨʦʠʟʚʦʜˁʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʰʫʤʩʢʦʛ ʠ ʫʢʨʘʩʥʦʛ ʜʨʚʝ˂ʘ ʠ ʞʙʫˁʘ. ʋʥʠʚʝʨʟʠʪʝʪ ʫ 

ɹʝʦʛʨʘʜʫ, ɹʝʦʛʨʘʜ 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
3x15=45 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʫʟ ʫʧʦʪʨʝʙʫ ʩʘʚʨʝʤʝʥʝ ʪ ʝʭʥʠʢʝ. ʄʝʪʦʜʘ ʫʩʤʝʥʦʛ ʠʟʣʘʛʘˁʘ ʠ ʨʘʟʛʦʚʦʨʘ. ʄʝʪʦʜʘ ʧʨʝʟʝʥʪʘʮʠʿʘ, 

ʜʝʤʦʥʩʪʨʘʮʠʿʘ, ʩʠʤʫʣʘʮʠʿʘ ʠ ʠʣʫʩʪʨʘʮʠʿʘ ʥʘ ʪʘʙʣʠ ʠ ʧʨʠʤʝʥʦʤ ʨʘʯʫʥʘʨʘ.  

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ɸʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʇʠʩʤʝʥʠ ʠʩʧʠʪ  

ɸʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʚʝʞʙʠ 10 ʋʩʤʝʥʠ ʠʩʧʠʪ 25 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʠʪ  

ʂʦʣʦʢʚʠʿʫʤ-ʠ 10 ..........  

ʉʝʤʠʥʘʨʩʢʠ ʨʘʜʦʚʠ 5   

ʉʝʤʠʥʘʨʠ  ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 25 

ʊʝʩʪʦʚʠ 30 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 
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ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʅɸɺʆɼɳɸɺɸɳɽ (IRRIGATION) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ7ʆ33 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɫʫʨʦ, ʉ, ɹʦʰˁʘʢ, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ʜʨ ɹʦʨʠʚʦʿ ʉ. ʇʝʿʠ˂, ʜʦʮ. 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʩʪʫʜʝʥʪʠ ʩʘʚʣʘʜʘʿʫ ʪʝʦʨʝʪʩʢʘ ʠ ʜʝʦ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘˁʘ ʥʘ ʘʢʘʜʝʤʩʢʦʤ ʩʪʨʫʯʥʦʤ ʥʠʚʦʫ ʠʟ 
ʦʙʣʘʩʪʠ ʘʛʨʦʥʦʤʩʢʦʛ ʘʩʧʝʢʪʘ ʥʘʚʦʜˁʘʚʘˁʘ ʚʦ˂ˁʘʢʘ, ʚʠʥʦʛʨʘʜʘ, ʧʦʚʨ˂ʘ, ʮʚʝ˂ʘ, ʫʢʨʘʩʥʦʛ ʰʠʙˀʘ ʠ ʪʨʘʚʥʠʭ 
ʧʦʚʨʰʠʥʘ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʿʝ ʦʩʧʦʩʦʙʠʪʠ ʩʪʨʫʯˁʘʢʘ ʥʘ ʘʢʘʜʝʤʩʢʦʤ ʥʠʚʦʫ ʟʘ ʩʘʚʨʝʤʝʥ ʨʘʜ ʫ ʧʨʦʠʟʚʦʜˁʠ ʠ ʤʦʛʫ˂ʥʦʩʪ ʜʘˀʝʛ 
ʫʩʘʚʨʰʘʚʘˁʘ ʫ ʩʪʨʫʮʠ ʠ ʥʘʫʮʠ ʠʟ ʦʙʣʘʩʪʠ ʥʘʚʦʜˁʘʚʘˁʘ ʭʦʨʪʠʢʫʣʪʫʨʥʦʛ ʙʠˀʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʋʚʦʜ. ʀʩʪʦʨʠʿʘʪ ʥʘʚʦʜˁʘʚʘˁʘ. ʇʨʦʙʣʝʤʠ ʢʦʿʠ ʧʨʘʪʝ ʥʘʚʦʜˁʘʚʘˁʝ. ʏʠʥʠʦʮʠ ʢʦʿʠ ʫʩʣʦʚˀʘʚʘʿʫ ʥʘʚʦʜˁʘʚʘˁʝ. 
ʇʦʪʨʝʙʝ ʙʠˀʘʢʘ ʟʘ ʚʦʜʦʤ ʠ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʘ. ɺʦʜʥʠ ʙʠʣʘʥʩ ʠ ʥʦʨʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ʆʮʝʥʘ ʢʚʘʣʠʪʝʪʘ ʚʦʜʝ ʟʘ 

ʥʘʚʦʜˁʘʚʘˁʝ.  ʊʦʣʝʨʘʥʪʥʦʩʪ ʙʠˀʘʢʘ ʧʨʝʤʘ ʩʦʣʠʤʘ. ɿʝʤˀʠʰʪʝ ʠ ʚʦʜʘ: ʢʘʪʝʛʦʨʠʿʝ ʚʦʜʝ ʫ ʟʝʤˀʠʰʪʫ, ʚʦʜʥʝ ʢʦʥʩʪʘʥʪʝ 
ʟʝʤˀʠʰʪʘ, ʢʘʧʠʣʘʨʥʠ ʧʦʪʝʥʮʠʿʘʣ ʧʌ ʢʨʠʚʘ. ɹʠˀʢʘ ʚʦʜʘ ʟʝʤˀʠʰʪʝ: ʧʨʠʩʪʫʧʘʯʥʦʩʪ ʚʦʜʝ ʙʠˀʢʘʤʘ, ʘʢʪʠʚʥʘ 
ʨʠʟʦʩʬʝʨʘ, ʟʘʣʠʚʥʘ ʥʦʨʤʘ. ɿʝʤˀʠʰʥʘ, ʚʘʟʜʫʰʥʘ ʠ ʬʠʟʠʦʣʦʰʢʘ ʩʫʰʘ. ɸʛʨʦʥʦʤʩʢʘ ʦʮʝʥʘ ʧʦʿʝʜʠʥʠʭ ʥʘʯʠʥʘ 
ʥʘʚʦʜˁʘʚʘˁʘ. ʆʜʨʝʹʠʚʘˁʝ ʚʨʝʤʝʥʘ ʟʘʣʠʚʘˁʘ. ʅʘʚʦʜˁʘʚʘˁʝ: ʚʦ˂ˁʘʢʘ, ʚʠʥʦʛʨʘʜʘ ʫʢʨʘʩʥʦʛ ʞʙʫˁʘ, ʮʚʝ˂ʘ ʠ 
ʪʨʘʚˁʘʢʘ, ʚʨʪʦʚʘ, ʦʢʫ˂ʥʠʮʘ, ʙʠʦʙʘʰʪʘ. ʅʘʚʦʜˁʘʚʘˁʝ ʫ ʟʘʰʪʠ˂ʝʥʦʤ ʧʨʦʩʪʦʨʫ ʠ ʢʦʥʪʝʿʥʝʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ. 
ʌʝʨʪʠʨʠʛʘʮʠʿʘ. ʇʨʠʤʝʥʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫ ʧʦʩʝʙʥʝ ʩʚʨʭʝ. ɽʣʝʤʝʥʪʠ ʝʢʩʧʣʦʘʪʘʮʠʿʝ ʩʠʩʪʝʤʘ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ. 
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 

ʋʟʠʤʘˁʝ ʫʟʦʨʘʢʘ ʟʝʤˀʠʰʪʘ. ʄʝʪʦʜʝ ʦʜʨʝʹʠʚʘˁʘ ʚʣʘʞʥʦʩʪʠ ʟʝʤˀʠʰʪʘ. ʆʜʨʝʹʠʚʘˁʝ ʚʦʜʥʠʭ ʢʦʥʩʪʘʥʪʠ ʟʝʤˀʠʰʪʘ: 
ʧʦˀʩʢʠ ʚʦʜʥʠ ʢʘʧʘʮʠʪʝʪ (ʪʝʨʝʥʩʢʘ ʚʝʞʙʘ), ʨʝʪʝʥʮʠʦʥʠ ʚʦʜʥʠ ʢʘʧʘʮʠʪʝʪ, ʨʝʪʝʥʮʠʿʘ ʚʣʘʛʝ ʧʨʠ 0,33ʙ, 6,25ʙ ʠ 15ʙ, 
ʣʝʥʪʦʢʘʧʠʣʘʨʥʘ ʚʣʘʞʥʦʩʪ ʠ ʚʣʘʞʥʦʩʪ ʚʝˁʝˁʘ. ʆʜʨʝʹʠʚʘˁʝ ʚʦʜʥʦ ʬʠʟʠʯʢʠʭ ʩʚʦʿʩʪʘʚʘ ʟʝʤˀʠʰʪʘ: ʟʘʧʨʝʤʠʥʩʢʝ ʠ 
ʩʧʝʮʠʬʠʯʥʝ ʤʘʩʝ, ʫʢʫʧʥʝ ʠ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʧʦʨʦʟʥʦʩʪʠ, ʟʘʧʨʝʤʠʥʝ ʢʘʧʠʣʘʨʥʠʭ ʠ ʥʝʢʘʧʠʣʘʨʥʠʭ ʧʦʨʘ, ʧʨʠʩʪʫʧʘʯʥʝ, 
ʣʘʢʦʧʨʠʩʪʫʧʘʯʥʝ ʠ ʥʝʧʨʠʩʪʫʧʘʯʥʝ ʚʦʜʝ ʙʠˀʢʘʤʘ. ʆʙʨʘʯʫʥ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʫ ʟʝʤˀʠʰʪʫ ʠ ʥʦʨʤʝ ʟʘʣʠʚʘˁʘ. ʀʟʨʘʜʘ 
ʧʌ ʢʨʠʚʝ. ʆʙʨʘʯʫʥ ʚʦʜʥʦʛ ʙʠʣʘʥʩʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ɹʦʰˁʘʢ ɫ.: ʅʘʚʦʜˁʘʚʘˁʝ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʫʩʝʚʘ. ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʅʦʚʠ ʉʘʜ 1999. 

2. ɹʦʰˁʘʢ ɫ.: ʅʘʚʦʜˁʘʚʘˁʝ ʫ ʙʘʰʪʠ. ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʅʦʚʠ ʉʘʜ ʠ ʅʘʫʯʥʠ ʠʥʩʪʠʪʫʪ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ 
ʧʦʚʨʪʘʨʩʪʚʦ ʅʦʚʠ ʉʘʜ 2003. 

3. ɹʦʰˁʘʢ ɫ.: ʇʨʘʢʪʠʢʫʤ ʠʟ ʥʘʚʦʜˁʘʚʘˁʘ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʢʫʣʪʫʨʘ. ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʅʦʚʠ ʉʘʜ 1992. 
ɻʨʫʧʘ ʘʫʪʦʨʘ: Irrigation of Agriculture Crops. ASA, CSSA, SSSA, USA 1990. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
3x15 

ɺʝʞʙʝ: 
2x15 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 20 ʫʩʤʝʥʠ ʠʩʧʪ 40 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 40 

ʩʝʤʠʥʘʨ-ʠ 10 ʋʂʋʇʅʆ 100 

    



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʎɺɽɴɸʈʉʊɺʆ ɽʅʊɽʈʀɱɽʈɸ 

                               (FLORICULTURE OF INTERIOR SPACES)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ7ʆ34 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɫʫʨʦʚʢʘ ʄ. ʄʠʭʘʣ, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:  ɱʝʣʝʥʘ ɼ. ʏʫʢʘʥʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʈʘʟʚʠʿʘˁʝ ʢʨʝʘʪʠʚʥʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʘʪʘ ʫ ʮʠˀʫ ʢʨʝʠʨʘˁʘ ʘʤʙʠʿʝʥʪʘ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʨʦʩʪʦʨʥʦ-ʟʜʨʘʚʩʪʚʝʥʠ 
ʧʨʦʩʧʝʨʠʪʝʪ, ʧʩʠʭʦʣʦʰʢʦ-ʤʦʨʘʣʥʦ ʨʘʩʧʦʣʦʞʝˁʝ ʠ ʞʠʚʦʪʥʠ ʦʧʪʠʤʠʟʘʤ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʌʦʨʤʠʨʘˁʝ ʩʪʨʫʯˁʘʢʘ ʩʘ ʩʧʦʩʦʙʥʦʰ˂ʫ ʢʨʝʘʪʠʚʥʦʛ ʦʙʣʠʢʦʚʘˁʘ ʝʥʪʝʨʠʿʝʨʘ ʛʜʝ ʮʚʝʪʥʠ ʠ ʜʝʥʜʨʦʣʦʰʢʠ ʤʘʪʝʨʠʿʘʣ 
ʠʤʘ ʫʤʝʪʥʠʯʢʫ ʠ ʬʠʛʫʨʘʪʠʚʥʫ ʚʨʝʜʥʦʩʪ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 

- ɹʠˀʥʠ ʘʩʦʨʪʠʤʘʥ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʫ ʝʥʪʝʨʠʿʝʨʫ-ʣʠʩʥʦ-ʜʝʢʦʨʘʪʠʚʥʝ ʠ ʮʚʝʪʥʝ ʩʘʢʩʠʿʩʢʝ ʚʨʩʪʝ. ɿʘʭʪʝʚʠ 
ˁʠʭʦʚʦʛ ʩʤʝʰʪʘʿʘ ʠ ʤʦʛʫ˂ʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ. 

- ʄʦʛʫ˂ʥʦʩʪ ʫʧʦʪʨʝʙʝ ʨʝʟʘʥʦʛ ʠ ʩʫʰʝʥʦʛ ʮʚʝ˂ʘ ʫ ʝʥʪʝʨʠʿʝʨʫ 
- ʇʘʣʤʝ ʠ ʜʨʫʛʝ ʩʫʧʪʨʦʧʩʢʝ ʙʠˀʥʝ ʚʨʩʪʝ (ʩʦʣʠʪʝʨʠ) ʢʘʦ ʤʦʙʠʣʥʦ ʟʝʣʝʥʠʣʦ 
- ʅʝʛʘ ʠ ʦʜʨʞʘʚʘˁʝ ʮʚʝ˂ʘ ʫ ʝʥʪʝʨʠʿʝʨʫ 
- ʇʨʝʜʣʦʟʠ ʘʨʘʥʞʠʨʘˁʘ ʝʥʪʝʨʠʿʝʨʘ ï ʧʦʩʣʦʚʥʠ, ʩʪʘʤʙʝʥʠ 
- ʉʧʝʮʠʬʠʯʥʦʩʪʠ ʫʙʠʨʘˁʘ ʧʦʿʝʜʠʥʠʭ ʚʨʩʪʘ ʨʝʟʘʥʦʛ ʮʚʝ˂ʘ ʠ ʜʘˀʠ ʥʘʯʠʥʠ ʦʧʭʦʹʝˁʘ ʪʝʭʥʦʣʦʛʠʿʝ 
ʩʢʣʘʜʠʰʪʝˁʘ 

- ʄʦʛʫ˂ʥʦʩʪʠ ʧʨʦʜʫʞʘʚʘˁʘ ʚʨʝʤʝʥʘ ʩʢʣʘʜʠʰʪʝˁʘ ʠ ʩʪʘʙʠʣʠʟʘʮʠʿʝ ʢʚʘʣʠʪʝʪʘ 
- ʌʠʟʠʦʣʦʰʢʠ ʘʩʧʝʢʪʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʪʨʘʿʘˁʝ ʮʚʝ˂ʘ 

- ʌʘʨʙʘˁʝ ʠ ʬʠʢʩʘʮʠʿʘ ʩʚʝʞʝʛ ʮʚʝ˂ʘ 
-  

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʋʧʦʟʥʘʚʘˁʝ ʙʠˀʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʠʟʨʘʜʘ ʩʢʠʮʘ ʫʨʝʹʝˁʘ ʝʥʪʝʨʠʿʝʨʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʙʠˀʥʠʤ ʤʘʪʝʨʠʿʘʣʦʤ 

ʃʠʪʝʨʘʪʫʨʘ  
1. Christa Spangenberg i Jutte Heinemann ï Leksikon sobnih i balkonskih rastlin, Munchen, 1967 
2. Halina Heitz ï Die 1000 schonsten pflanzen fur ein grunes zuhause-mosaik Verlag Gmbh, Munchen, 1995 
3. Podgornik-Res R., Prozorske i balkonske biljke, Bled, 1998 

4. Christopher Hammund, Discover dried flower bz mamlyn, London, 1994 
5. Karasek K., Cvetajuĺe lukovice i gomolji, Beograd, 1978 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
2x15=30 

ɺʝʞʙʝ: 
3x15=45 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 

ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʠʥʪʝʨʘʢʪʠʚʥʦ ʫ ʚʠʜʫ ʧʨʝʜʘʚʘˁʘ, ʚʝʞʙʠ ʠ ʧʨʘʢʪʠʯʥʝ ʥʘʩʪʘʚʝ. ʅʘ ʧʨʝʜʘʚʘˁʠʤʘ ʩʝ ʠʟʣʘʞʝ 
ʪʝʦʨʝʪʩʢʠ ʜʝʦ ʧʨʦʧʨʘ˂ʝʥ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʧʨʠʤʝʨʠʤʘ ʨʘʜʠ ʣʘʢʰʝʛ ʨʘʟʫʤʝʚʘˁʘ ʛʨʘʜʠʚʘ.  ʇʦʨʝʜ ʧʨʝʜʘʚʘˁʘ 
ʨʝʜʦʚʥʦ ʩʝ ʦʜʨʞʘʚʘʿʫ ʢʦʥʩʫʣʪʘʮʠʿʝ. ʉʪʫʜʝʥʪʠʤʘ ʩʫ ʧʨʝʟʝʥʪʘʮʠʿʝ ʩʘ ʧʨʝʜʘʚʘˁʘ ʜʦʩʪʫʧʥʝ ʫ ʝʣʝʢʪʨʦʥʩʢʦʿ ʬʦʨʤʠ. 
ɼʝʣʦʚʠ ʛʨʘʜʠʚʘ, ʧʦʜʝˀʝʥʠ ʫ  ʣʦʛʠʩʪʠʯʢʠʤ ʮʝʣʠʥʘʤʘ, ʤʦʞʝ ʩʝ ʧʦʣʘʛʘʪʠ ʠ ʫ ʪʦʢʫ ʥʘʩʪʘʚʥʦʛ ʧʨʦʮʝʩʘ ʧʫʪʝʤ 
ʢʦʣʦʢʚʠʿʫʤʘ. ʂʦʣʦʢʚʠʿʫʤʠ ʩʝ ʧʦʣʘʞʫ ʧʠʩʤʝʥʦ ʫ ʚʠʜʫ ʪʝʩʪʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 5 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 15 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 30 ʫʩʤʝʥʠ ʠʩʧʪ 40 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 10 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 55 

ʩʝʤʠʥʘʨ-ʠ  ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɺʆɴɸʈʉʊɺʆ ʀ ɺʀʅʆɻʈɸɼɸʈʉʊɺʆ 

                                (FRUTICULTURE AND VITICULTURE)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ7ʆ35 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɺʣʘʜʠʩʣʘʚ ʄ. ʆʛˁʘʥʦʚ, ʨʝʜ. ʧʨʦʬ. ʜʨ ʀʚʘʥ, ɼ, ʂʫˀʘʥʯʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ʤʨ ʄʠʨʘ ʀ. ʄʝʜʠ˂, ʤʨ ʉʘʥʜʨʘ ʄ. ɹʠʿʝʣʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʩʪʫʜʝʥʪʠ ʩʘʚʣʘʜʘʿʫ ʙʠʦʣʦʰʢʝ ʠ ʧʨʘʢʪʠʯʥʝ ʦʩʥʦʚʥʝ ʚʦ˂ʘʨʩʢʝ ʠ ʚʠʥʦʛʨʘʜʘʨʩʢʝ 
ʥʘʫʢʝ ʘ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʜʘ ʧʨʠʤʝʥʝ ʫ ʠʥʪʨʦʜʫʢʮʠʿʠ ʢʦʥʪʠʥʝʥʪʘʣʥʠʭ ʠ ʩʫʧʪʨʦʧʩʢʠʭ ʚʦ˂ʥʠʭ ʚʨʩʪʘ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ ʠ 
ʧʝʿʟʘʞʥʦʿ ʘʨʭʠʪʝʢʪʫʨʠ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʉʪʫʜʝʥʪʠ ˂ʝ ʩʝ ʫʧʦʟʥʘʪʠ ʩʘ ʥʘʿʟʥʘʯʘʿʥʠʿʠʤ ʘʩʧʝʢʪʠʤʘ ʚʦ˂ʘʨʩʢʝ ʠ ʚʠʥʦʛʨʘʜʘʨʩʢʝ  ʧʨʦʠʟʚʦʜˁʝ ʫ 
ʧʨʠʚʨʝʜʥʦʤ ʠ ʜʝʢʦʨʘʪʠʚʥʦʤ ʩʤʠʩʣʫ. ʊʦ ʦʙʫʭʚʘʪʘ ʙʠʦʣʦʛʠʿʫ ʠ ʝʢʦʣʦʛʠʿʫ , ʘʛʨʦ- ʠ ʧʦʤʦʪʝʭʥʠʢʫ, ʩʦʨʪʝ ʠ ʧʦʜʣʦʛʝ 
ʚʦ˂ʘʢʘ ʠ ʚʠʥʦʚʝ ʣʦʟʝ.  

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ɺʦ˂ʘʨʩʪʚʦ - ɿʥʘʯʘʿ ʚʦ˂ʘʨʩʪʚʘ ʩʘ ʧʨʠʚʨʝʜʥʦʛ ʠ ʜʝʥʜʨʦʣʦʰʢʦʛ ʘʩʧʝʢʪʘ. ɸʜʘʧʪʘʙʠʣʥʦʩʪ ʚʦ˂ʥʠʭ ʚʨʩʪʘ, ʫʪʠʮʘʿ ʝʜʘʬʩʢʠʭ 
ʠ ʢʣʠʤʘʪʩʢʠʭ ʯʠʥʠʣʘʮʘ, ʛʝʦʛʨʘʬʩʢʦʛ ʧʦʣʦʞʘʿʘ ʠ ʚʦ˂ʘʨʩʢʠ ʨʝʿʦʥʠ. ɹʠʦʣʦʰʢʝ ʦʩʥʦʚʝ ʨʘʟʤʥʦʞʘʚʘˁʘ ʠ ʧʨʦʠʟʚʦʜˁʘ 

ʚʦ˂ʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ.  ʇʝʨʠʦʜʠ ʨʘʩʪʝˁʘ ʠ ʙʠʦʣʦʰʢʝ ʦʩʥʦʚʝ ʨʦʜʥʦʩʪʠ ʚʦ˂ʘʢʘ. ʂʣʘʩʠʬʠʢʘʮʠʿʘ, ʧʨʦʿʝʢʪʦʚʘˁʝ  ʠ 
ʧʦʜʠʟʘˁʝ ʚʦ˂ˁʘʢʘ  ʫ ʦʜʥʦʩʫ ʥʘ ˁʠʭʦʚʫ ʥʘʤʝʥʫ.. ɸʛʨʦʪʝʭʥʠʢʘ ʠ ʧʦʤʦʪʝʭʥʠʢʘ ʚʦ˂ʘʢʘ. ʀʥʪʝʛʨʘʣʥʠ ʠ ʦʨʛʘʥʩʢʠ 
ʢʦʥʮʝʧʪ ʧʨʦʠʟʚʦʜˁʝ ʚʦ˂ʘ. ɹʝʨʙʘ ʯʫʚʘˁʝ ʠ ʧʘʢʦʚʘˁʝ ʚʦ˂ʘ. ʇʦʤʦʣʦʰʢʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʚʦ˂ʘʢʘ.  
ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ - ɿʥʘʯʘʿ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʫ ʩʚʝʪʫ ʠ ʉʎɻ. ʈʝʿʠʦʥʠʟʘʮʠʿʘ. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʚʨʩʪʘ ʠ ʩʦʨʪʠ ʚʠʥʦʚʝ ʣʦʟʝ ʠ 
ʦʧʰʪʝ ʙʠʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. ʈʘʟʤʥʦʞʘʚʘˁʝ ʚʠʥʦʚʝ ʣʦʟʝ. ʇʨʦʿʝʢʪʦʚʘˁʝ ʠ ʧʦʜʠʟʘˁʝ ʚʠʥʦʛʨʘʜʘ. ʋʟʛʦʿʥʠ ʦʙʣʠʮʠ 

ʠ ʧʦʪʧʦʨʘ. ʅʝʛʘ ʤʣʘʜʦʛ ʚʠʥʦʛʨʘʜʘ ʠ ʚʠʥʦʛʨʘʜʘ ʫ ʨʦʜʫ. ʉʦʨʪʝ: ʟʘ ʚʠʩʦʢʦʢʚʘʣʠʪʝʪʥʘ, ʢʚʘʣʠʪʝʪʥʘ ʠ ʦʙʠʯʥʘ ʙʝʣʘ ʠ ʮʨʥʘ 

ʚʠʥʘ ʠ ʙʦʿʘʜʠʩʝʨʠ. ʉʪʦʥʝ ʠ ʙʝʩʝʤʝʥʝ ʩʦʨʪʝ. ʃʦʟʥʝ ʧʦʜʣʦʛʝ. ʇʨʦʠʟʚʦʜʠ ʦʜ ʛʨʦʞ˂ʘ (ʧʨʠʤʘʨʥʘ ʧʨʝʨʘʜʘ). 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 

ʉʘʜʨʞʘʿ ʚʝʞʙʠ: 
ɺʦ˂ʘʨʩʪʚʦ - ʈʘʩʧʦʟʥʘʚʘˁʝ ʚʦ˂ʥʠʭ ʚʨʩʪʘ ʠ ʨʦʜʥʝ ʛʨʘʥʯʠʮʝ ʚʦ˂ʘʢʘ. ʈʘʩʧʦʟʥʘʚʘˁʝ ʚʦ˂ʥʦʛ ʩʝʤʝʥʘ ɺʝʛʝʪʘʪʠʚʥʠ ʠ 
ʛʝʥʝʨʘʪʠʚʥʠ ʦʨʛʘʥʠ ʫ ʬʫʥʢʮʠʿʠ ʬʦʨʤʠʨʘʥʿʘ ʫʢʨʘʩʥʠʭ ʬʦʨʤʠ. ʈʘʟʤʥʦʞʘʚʘˁʝ ʚʦ˂ʘʢʘ. ʇʨʦʿʝʢʪʦʚʘˁʝ ʚʦ˂ˁʘʢʘ. 

ʈʝʟʠʜʙʘ ʚʦ˂ʘʢʘ. ʆʜʨʝʹʠʚʘˁʝ ʤʦʤʝʥʪʘ ʙʝʨʙʝ. ʇʦʤʦʣʦʰʢʠ ʦʧʠʩ ʩʦʨʪʠ ʩʘ ʛʝʥʝʪʠʯʢʦʤ ʦʪʧʦʨʥʦʰ˂ʫ ʥʘ ʧʘʨʘʟʠʪʝ ʠ 
ʰʪʝʪʦʯʠʥʝ. ʇʘʪʫˀʘʩʪʝ ʚʦ˂ʥʝ ʚʨʩʪʝ. 
ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ - ʆʨʛʘʥʠ ʚʠʥʦʚʝ ʣʦʟʝ. ʈʘʟʤʥʦʞʘʚʘˁʝ ʚʠʥʦʚʝ ʣʦʟʝ. ʇʨʦʠʟʚʦʜˁʘ ʣʦʟʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. 
ʇʨʦʿʝʢʪʦʚʘˁʝ ʚʠʥʦʛʨʘʜʘ. ʇʨʠʧʨʝʤʘ ʟʝʤˀʠʰʪʘ ʟʘ ʩʘʜˁʫ ʚʠʥʦʛʨʘʜʘ. ʋʟʛʦʿʥʠ ʦʙʣʠʮʠ. ʅʝʛʘ ʤʣʘʜʦʛ ʚʠʥʦʛʨʘʜʘ ʠ 
ʬʦʨʤʠʨʘˁʝ ʫʟʛʦʿʥʦʛ ʦʙʣʠʢʘ. ʅʝʛʘ ʚʠʥʦʛʨʘʜʘ ʫ ʨʦʜʫ. ʉʦʨʪʝ ʚʠʥʦʚʝ ʣʦʟʝ. ʃʦʟʥʘ ʧʦʜʣʦʛʝ. 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʂʝʩʝʨʦʚʠ˂, ɿ., ɻʚʦʟʜʝʥʦʚʠ˂, ɼ., ɻʨʛʫʨʝʚʠ˂, ɺ., ɾʠʚʘʥʦʚʠ˂, ʄ. 1999. ʇʨʦʠʟʚʦʜˁʘ ʚʦ˂ʘ ʥʘ ʤʘʣʠʤ 
ʧʦʚʨʰʠʥʘʤʘ.ʇʦʣʿʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ. 

2.     ɺʝʣʠʯʢʦʚʠ˂, ʄ. 2002. ɺʦ˂ʘʨʩʪʚʦ. ʇʦʣʿʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ɹʝʦʛʨʘʜ-ɿʝʤʫʥ 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
3x15=45 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʠʥʪʝʨʘʢʪʠʚʥʦ ʫ ʚʠʜʫ ʧʨʝʜʘʚʘˁʘ, ʚʝʞʙʠ ʠ ʧʨʘʢʪʠʯʥʝ ʥʘʩʪʘʚʝ. ʅʘ ʧʨʝʜʘʚʘˁʠʤʘ ʩʝ ʠʟʣʘʞʝ 

ʪʝʦʨʝʪʩʢʠ ʜʝʦ ʧʨʦʧʨʘ˂ʝʥ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ ʧʨʠʤʝʨʠʤʘ ʨʘʜʠ ʣʘʢʰʝʛ ʨʘʟʫʤʝʚʘˁʘ ʛʨʘʜʠʚʘ.  ʇʦʨʝʜ ʧʨʝʜʘʚʘˁʘ 
ʨʝʜʦʚʥʦ ʩʝ ʦʜʨʞʘʚʘʿʫ ʢʦʥʩʫʣʪʘʮʠʿʝ. ʉʪʫʜʝʥʪʠʤʘ ʩʫ ʧʨʝʟʝʥʪʘʮʠʿʝ ʩʘ ʧʨʝʜʘʚʘˁʘ ʜʦʩʪʫʧʥʝ ʫ ʝʣʝʢʪʨʦʥʩʢʦʿ ʬʦʨʤʠ. 
ɼʝʣʦʚʠ ʛʨʘʜʠʚʘ, ʧʦʜʝˀʝʥʠ ʫ  ʣʦʛʠʩʪʠʯʢʠʤ ʮʝʣʠʥʘʤʘ, ʤʦʞʝ ʩʝ ʧʦʣʘʛʘʪʠ ʠ ʫ ʪʦʢʫ ʥʘʩʪʘʚʥʦʛ ʧʨʦʮʝʩʘ ʧʫʪʝʤ 
ʢʦʣʦʢʚʠʿʫʤʘ. ʂʦʣʦʢʚʠʿʫʤʠ ʩʝ ʧʦʣʘʞʫ ʧʠʩʤʝʥʦ ʫ ʚʠʜʫ ʪʝʩʪʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 40 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ 10 ʋʂʋʇʅʆ 100 

 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʄɸʐʀʅɽ ʋ ʍʆʈʊʀʂʋʃʊʋʈʀ 

                               (MACHINES IN HORTICULTURE)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ8ʆ38 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɸʥʹʝʣʢʦ, ʄ, ɹʘʿʢʠʥ, ʨʝʜ. ʧʨʦʬ., 

                       ʜʨ ʈʘʿʢʦ, ʄ, ɹʫʛʘʨʠʥ, ʜʦʮ. 

ʉʘʨʘʜʥʠʢ:   ʤʨ ʆʥʜʨʝʿ, ʆ, ʇʦˁʠʯʘʥ,  ʤʨ ɸʣʝʢʩʘʥʜʘʨ ɼ. ʉʝʜʣʘʨ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʉʪʠʮʘˁʝ ʪʝʦʨʠʿʩʢʠʭ ʠ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘˁʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʝ ʥʘ ʤʘʰʠʥʝ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ  ʫ ʦʙʿʝʢʪʠʤʘ ʟʘʰʪʠ˂ʝʥʦʛ 

ʧʨʦʩʪʦʨʘ ʠ ʫ ʧʨʦʠʟʚʦʜˁʠ ʥʘ ʦʪʚʦʨʝʥʦʤ ʧʦˀʫ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʘʟʥʘˁʘ ʜʦʙʠʿʝʥʘ ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʧʨʝʜʤʝʪʘ ʪʨʝʙʘ ʜʘ ʦʤʦʛʫ˂ʝ ʧʨʘʚʠʣʘʥ ʠʟʙʦʨ ʠ ʢʦʨʠʰ˂ʝˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʤʘʰʠʥʘ ʫ 
ʭʦʨʪʠʢʫʣʪʫʨʠ ʧʨʠ ʧʨʦʠʟʚʦʜˁʠ ʧʦʿʝʜʠʥʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ, ʩʘ ʘʢʮʝʥʪʦʤ ʥʘ ʫʪʠʮʘʿ ʤʘʰʠʥʘ ʥʘ ʟʘʰʪʠʪʫ ʞʠʚʦʪʥʝ 
ʩʨʝʜʠʥʝ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 

ɿʥʘʯʘʿ ʤʘʰʠʥʘ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ. ʊʨʘʢʪʦʨʠ, ʧʦʜʝʣʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. ʆʧʨʝʤʘ ʟʘ ʠʩʢʦʨʠʰ˂ʝˁʝ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ 
ʪʨʘʢʪʦʨʘ. ʇʨʠʤʝʥʘ ʪʨʘʢʪʦʨʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ ʨʘʜʘ. ʄʘʰʠʥʝ ʟʘ ʦʩʥʦʚʥʫ ʦʙʨʘʜʫ ʟʝʤˀʠʰʪʘ. ʄʘʰʠʥʝ ʟʘ 
ʜʦʧʫʥʩʢʫ ʦʙʨʘʜʫ ʟʝʤˀʠʰʪʘ. ʄʘʰʠʥʝ ʟʘ ʹʫʙʨʝˁʝ. ʄʘʰʠʥʝ ʟʘ ʟʘʰʪʠʪʫ ʙʠˀʘ. ʄʘʰʠʥʝ ʟʘ ʥʝʛʫ ʫʢʨʘʩʥʦʛ ʜʨʚʝ˂ʘ ʠ 
ʞʙʫˁʘ.. ʄʘʰʠʥʝ ʟʘ ʫʨʝʹʝˁʝ ʠ ʜʨʝʥʘʞʫ ʟʝʤˀʰʪʘ. ʆʙʿʝʢʪʠ ʠ ʦʧʨʝʤʘ ʟʘʰʪʠ˂ʝʥʦʛ ʧʨʦʩʪʦʨʘ. ʄʘʰʠʥʝ ʟʘ ʜʝʟʠʥʬʝʢʮʠʿʫ 
ʟʝʤˀʠʰʪʘ ʠ ʩʫʧʩʪʨʘʪʘ. ʄʘʰʠʥʝ ʠ ʫʨʝʹʘʿʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ʨʘʩʘʜʘ ʮʚʝ˂ʘ, ʣʝʢʦʚʠʪʦʛ ʙʠˀʘ, 
ʫʢʨʘʩʥʦʛ ʜʨʚʝ˂ʘ ʠ ʞʙʫˁʘ). ʄʘʰʠʥʝ ʟʘ ʦʙʣʠʢʦʚʘˁʝ ʧʦʚʨʰʠʥʝ ʧʘʨʮʝʣe. ʄʘʰʠʥʝ ʟʘ ʥʘʩʪʠʨʘˁʝ ʟʝʤˀʠʰʪʘ ʠ 
ʥʘʚʦʜˁʘʚʘˁʝ ʢʘʧʘˁʝʤ. ʄʘʰʠʥʝ ʟʘ ʩʝʪʚʫ ʠ ʩʘʜˁʫ. ʄʘʰʠʥʝ ʟʘ ʤʝʭʘʥʠʯʢʫ ʠ ʭʝʤʠʿʩʢʫ ʥʝʛʫ. ʄʘʰʠʥʝ ʟʘ ʙʝʨʙʫ. 
ʄʘʰʠʥʝ ʠ ʦʧʨʝʤʘ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʫ ʧʦʩʣʝ ʙʝʨʙʝ. ʄʘʰʠʥʝ ʟʘ ʟʘʩʥʠʚʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʪʨʘʚˁʘʢʘ. ʄʝʨʝ ʟʘʰʪʠʪʝ ʥʘ 

ʨʘʜʫ. 
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʋʧʦʟʥʘʚʘˁʝ ʩʘ ʥʘʤʝʥʦʤ, ʦʩʥʦʚʥʠʤ ʜʝʣʦʚʠʤʘ, ʧʨʠʥʮʠʧʦʤ ʨʘʜʘ, ʧʦʜʝʰʘʚʘˁʠʤʘ, ʦʜʨʞʘʚʘˁʝʤ ʫ ʪʦʢʫ ʝʢʩʧʣʦʘʪʘʮʠʿʝ ʠ 
ʤʝʨʘʤʘ ʟʘʰʪʠʪʝ ʥʘ ʨʘʜʫ ʤʘʰʠʥʘ ʠ ʦʧʧʨʝʤʝ ʧʨʝʤʘ ʥʘʩʪʘʚʥʦʤ ʧʨʦʛʨʘʤʫ ʧʨʝʜʘʚʘˁʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ɹʘʿʢʠʥ, ɸ, ʇʦˁʠʯʘʥ, ʆ, ʆʨʣʦʚʠ˂, ʉ, ʉʦʤʝʨ, ɼ: ʄʘʰʠʥʝ ʫ ʭʦʨʪʠʢʫʣʪʫʨʠ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ, 
ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 2005. 

2. ɹʦʰˁʘʢʦʚʠ˂, ɸ. :  ʄʘʰʠʥʝ ʟʘ ʟʘʰʪʠʪʫ ʙʠˀʘ, (ʫ˅ʙʝʥʠʢ) 
3. ɹʦʰˁʘʢʦʚʠ˂, ɸ. :  ʄʘʰʠʥʝ ʫ ʚʦ˂ʘʨʩʪʚʫ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʫ, (ʫ˅ʙʝʥʠʢ ʫ ʧʨʠʧʨʝʤʠ ʟʘ ʰʪʘʤʧʫ) 
4. ɹʘʿʢʠʥ, ɸ, ʇʦˁʠʯʘʥ, ʆ, ʉʦʤʝʨ, ɼ: ʇʨʘʢʪʠʢʫʤ ʩʘ ʟʙʠʨʢʦʤ ʟʘʜʘʪʘʢʘ (ʥʘʚʝʜʝʥʠ ʧʨʘʢʪʠʢʫʤ ˂ʝ ʙʠʪʠ ʥʘʧʠʩʘʥ ʥʘ 
ʦʩʥʦʚʫ ʧʨʝʜʣʦʞʝʥʦʛ ʧʨʦʛʨʘʤʘ). 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
4x15=60 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ: ʚʝʨʙʘʣʥʦ-ʪʝʢʩʪʫʘʣʥʝ ʠ ʜʝʤʦʥʩʪʨʘʪʠʚʥʦ ʠʣʫʩʪʨʘʪʠʚʥʝ ʤʝʪʦʜʝ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: ʨʫʢʦʚʦʹʝˁʝ ʩʘʤʦʩʪʘʣʥʠʤ ʨʘʜʦʤ ʩʪʫʜʝʥʘʪʘ, ʜʝʤʦʥʩʪʨʘʪʠʚʥʦ ʠʣʫʩʪʨʘʪʠʚʥʝ ʤʝʪʦʜʝ, ʧʨʠʢʘʟ 
ʤʘʰʠʥʘ ʫ ʝʢʩʧʣʦʘʪʘʮʠʿʠ, ʨʘʯʫʥʩʢʝ ʤʝʪʦʜʝ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 5+5 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ (ʪʝʩʪʦʚʠ) 20 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 20+20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ  ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

48 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʈɽɸʃʀɿɸʎʀɱɸ ʇɽɱɿɸɾʅʆ-ɸʈʍʀʊɽʂʊʆʅʉʂʀʍ ʇʈʆɱɽʂɸʊɸ 

                               (PROJECT REALISATION IN LANDSCAPE ARCHITECTURE)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ8ʆ39 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɸʣʝʢʩʘʥʜʨʘ ɼ. ʊʠʰʤʘ, ʚʘʥʨ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ʃʫʢʘ ʉ. ɹʘʿʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʉʪʠʮʘˁʝ ʪʝʦʨʠʿʩʢʠʭ ʠ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘˁʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʦʙʣʠʢʦʚʘˁʝ ʠ ʠʟʚʦʹʝˁʝ ʨʘʜʦʚʘ ʥʘ ʧʦʜʠʟʘˁʫ ʟʝʣʝʥʠʣʘ ʫ 
ʛʨʘʜʩʢʦʿ ʩʨʝʜʠʥʠ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʪʫʜʝʥʪʠ ˂ʝ ʩʝ ʦʩʧʦʩʦʙʠʪʠ ʜʘ ʫ ʩʘʨʘʜˁʠ ʩʘ ʘʨʭʠʪʝʢʪʦʤ ʠʣʠ ʧʝʿʟʘʞʥʠʤ ʘʨʭʠʪʝʢʪʦʤ ʤʦʛʫ ʜʘ ʨʘʜʝ ʥʘ ʧʨʦʿʝʢʪʠʤʘ ʟʘ 
ʛʨʘʜʩʢʝ ʟʝʣʝʥʝ ʧʦʚʨʰʠʥʝ ʢʘʦ ʰʪʦ ʩʫ ʧʘʨʢʦʚʠ, ʙʣʦʢʦʚʩʢʦ ʟʝʣʝʥʠʣʦ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ʠ ʩʚʘʢʦʜʥʝʚʥʠ ʛʨʘʜʩʢʠ ʿʘʚʥʠ 
ʟʝʣʝʥʠ ʧʨʦʩʪʦʨʠ ʢʘʦ ʠ ʟʘ ʩʚʝ ʚʨʩʪʝ ʧʨʠʚʘʪʥʠʭ ʚʨʪʦʚʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʫʨʙʘʥʠʭ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʅʘʯʝʣʘ ʩʪʚʘʨʘˁʘ ʛʨʘʜʩʢʠʭ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ ʦʜ ʦʧʰʪʝʛ ʠʥʪʝʨʝʩʘ, 

ʧʘʨʢʦʚʠ, ʪʨʛʦʚʠ, ʫʣʠʯʥʦ ʟʝʣʝʥʠʣʦ, ʦʟʝʣʝˁʘʚʘˁʝ ʿʘʚʥʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʭ ʟʛʨʘʜʘ, ʟʘʩʘʹʠʚʘˁʝ ʠ ʨʝʚʠʪʘʣʠʟʘʮʠʿʘ 
ʟʝʣʝʥʠʣʘ ʠʟʤʝʹʫ ʙʣʦʢʦʚʘ ʥʘʩʝˀʘ. ɿʝʣʝʥʠʣʦ ʫ ʰʢʦʣʩʢʠʤ ʠ ʧʨʝʜʰʢʦʣʩʢʠʤ ʠʥʩʪʠʪʫʮʠʿʘʤʘ, ʟʝʣʝʥʠʣʦ ʦʢʦ ʙʦʣʥʠʮʘ, 
ʣʝʯʠʣʠʰʪʘ, ʩʘʥʘʪʦʨʠʿʫʤʘ ʠ ʙʘˁʘ, ʧʠʿʝʪʥʦ ʟʝʣʝʥʠʣʦ. ɸʨʝʘʣʠ ʠ ʠʥʩʪʠʪʫʮʠʿʝ ʫ ʢʦʿʠʤʘ ʩʝ ʧʨʦʚʦʜʠ ʩʣʦʙʦʜʥʦ ʚʨʝʤʝ, 
ʩʧʦʨʪʩʢʘ ʠ ʜʝʯʿʘ ʠʛʨʘʣʠʰʪʘ. ʋʨʝʹʝˁʝ ʛʨʦʙˀʘ. ʋʨʝʹʠʚʘˁʝ ʧʨʠʚʘʪʥʠʭ ʚʨʪʦʚʘ ʠ ʚʠʢʝʥʜʠʮʘ. ʇʨʘʪʠʯʥʦ ʫʧʦʟʥʘʚʘˁʝ ʩʘ 
ʧʦʿʝʜʠʥʠʤ ʩʪʝʧʝʥʠʤʘ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ, ʩ ʧʦʩʪʫʧʢʦʤ ʨʘʜʦʚʘ ʧʨʠʣʠʢʦʤ ʦʙʨʘʜʝ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ, ʩʘ 
ʤʝʪʦʜʘʤʘ ʠ ʥʘʯʠʥʠʤʘ ʧʨʝʟʝʥʪʘʮʠʿʝ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ. ʉʧʝʮʠʿʘʣʥʠ ʥʘʯʠʥʠ ʦʮʝˁʠʚʘˁʘ ʠ ʫʧʦʪʨʝʙʝ ʙʠˀʘʢʘ ʫ 
ʢʨʝʠʨʘˁʫ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ ʠ ʧʝʿʟʘʞʘ. ʀʟʙʦʨ ʙʠˀʘʢʘ ʟʘ ʩʧʝʮʠʿʘʣʥʝ ʥʘʤʝʥʝ. ʋʧʦʪʨʝʙʘ ʙʨʟʦʨʘʩʪʫ˂ʝʛ ʜʨʚʝ˂ʘ, ʙʠˀʘʢʘ 
- ʧʦʢʨʠʚʘʯʘ ʪʣʘ, ʙʠˀʢʝ ʟʘ ʢʨʦʚʥʝ ʠ ʤʝʜʿʫʩʧʨʘʪʥʝ ʙʘʰʪʝ ʠ ʤʦʙʠʣʥʦ ʟʝʣʝʥʠʣʦ. ʀʟʨʘʜʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʠʭ 

ʢʣʘʩʠʬʠʢʘʮʠʦʥʠʭ ʧʣʘʥʦʚʘ ʦʮʝˁʠʚʘˁʘ ʙʠˀʘʢʘ ʠ ʪʝʤʘʪʩʢʠʭ ʧʣʘʥʦʚʘ ʨʘʟʤʝʰʪʘʿʘ ʠ ʩʘʹʝˁʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠʤ ʤʝʩʪʠʤʘ. 
ʆʩʥʦʚʠ ʝʩʪʝʪʠʢʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʉʧʝʮʠʬʠʯʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʿʘ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ, ʬʦʨʤʝ ʨʝʜʦʩʣʝʜʘ, ʠʥʪʝʨʝʩʥʠ ʠ 
ʧʩʠʭʦʣʦʰʢʠ ʧʨʦʛʨʘʤ ʟʝʣʝʥʝ ʢʦʤʧʦʟʠʮʠʿʝ, ʦʙʣʠʮʠ ʟʘʿʝʜʥʠʰʪʚʘ. ɿʥʘʯʘʿ ʪʝʨʝʥʩʢʝ ʤʦʜʝʣʘʮʠʿʝ ʠ ʫʪʠʮʘʿ ʟʝʣʝʥʠʣʘ ʥʘ ˁʫ. 
ɺʦʜʘ ʢʘʦ ʝʣʝʤʝʥʘʪ ʢʦʤʧʦʟʠʮʠʿʝ ʟʝʣʝʥʠʣʘ. ʊʝʦʨʠʿʩʢʠ ʠ ʘʨʭʠʪʝʢʪʦʥʩʢʠ ʝʣʝʤʝʥʪʠ ʫ ʦʙʣʠʢʦʚʘˁʫ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. 
ɹʦʿʘ ʠ ʩʚʝʪʣʦ ʫ ʧʘʨʢʦʚʠʤʘ.  
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: ʉʪʫʜʠʦ, ʈʘʜʠʦʥʠʮʘ, ɽʢʩʢʫʨʟʠʿʘ 
ʇʨʦʿʝʢʪʦʚʘˁʝ ʧʘʨʢʘ, ʪʨʛʘ, ʦʢʫ˂ʥʠʮʝ, ʙʣʦʢʦʚʩʢʦʛ ʟʝʣʝʥʠʣʘ ʠʪʜ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. Meto J. Vroom: Lexicon of Garʜʝn anʜ Lanʜscapʝ Architʝcturʝ (2006) 
2. Loʜʝwijk Baljon: Dʝsigning Parks (1992) 
3. Piʝt Ouʜolf anʜ Noʝl Kingsbury: Dʝsigning with Plants (2000) 
4. Piʝt Ouʜolf Hʝnk Gʝrritsʝn: Planting thʝ Natural Garʜʝn (2003)  
5. Simonʜs : Lanʜscapʝ Architʝcturʝ. McGraw-Hill book company, Nʝw York, 1961 
6. Wʝʜʜlʝ: Lanʜscapʝ tʝchniquʝs, Hʝinʝman, Lonʜon, 1979 
7. Grupa autora: Dʝsignʝʜ lanʜscapʝ forum, Pacʝmakʝr prʝss, Washington, 1998 

8. Lovʝjoy: Spon's lanʜscapʝ hanʜbook - 4th ʝʜ., Lonʜon, SPON, 1997 
9. ɲʠˀʘʥʘ ɺʫʿʢʦʚʠ˂: ʇʝʿʩʘʞʥʘ ʘʨʭʠʪʝʢʪʫʨʘ - ʧʣʘʥʠʨʘˁʝ ʠ ʧʨʦʿʝʢʪʦʚʘˁʝ, ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ ɹʝʦʛʨʘʜ, 2003 
10. ɲʠˀʘʥʘ ɺʫʿʢʦʚʠ˂, ʄʘʪʠʣʜʘ ʅʝ˂ʘʢ, ʜʠʧʣ.ʠʥʛ.ʘʨʭ. ʠ ɼʨʘʛʘʥ ɺʫʿʠʯʠ˂ʘ: ʊʝʭʥʠʢʘ ʧʝʿʩʘʞʥʦʛ ʧʨʦʿʝʢʪʦʚʘˁʘ, 
ɹʝʦʛʨʘʜ- ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ, 2003 

11. ʏʘʩʦʧʠʩ Scapʝ 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 

2x15=30 

ɺʝʞʙʝ: 

2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ: ʄʫʣʪʠʤʝʜʠʘʣʥʦ ʫʟ ʧʨʠʤʝʥʫ ʩʘʚʨʝʤʝʥʠʭ ʥʘʫʯʥʦ-ʥʘʩʪʘʚʥʠʭ ʩʨʝʜʩʪʘʚʘ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10   

ʨʘʜʠʦʥʠʮʘ 20 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʩʪʫʜʠʦ 30 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʝʢʩʢʫʨʟʠʿʘ 10 ʋʂʋʇʅʆ 100 

 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʇʆɼʀɿɸɳɽ ʀ ʆɼʈɾɸɺɸɳɽ ɿɽʃɽʅʀʍ ʇʆɺʈʐʀʅɸ 

                                (ESTABLISHING AND MAINTAINING OF URBAN GREEN AREAS)  

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ8ʆ40 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɱʝʣʝʥʘ, ʀ, ʅʠʥʠ˂-ʊʦʜʦʨʦʚʠ˂, ʨʝʜ.ʧʨʦʬ. 

ʉʘʨʘʜʥʠʮʠ: ɸʣʝʢʩʘʥʜʘʨ ʀ. ʂʫʨʿʘʢʦʚ, ɱʝʣʝʥʘ ɼ. ʏʫʢʘʥʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 5 

ʋʩʣʦʚ: ʇʦʣʦʞʝʥ ʠʩʧʠʪ ʠʟ ʧʨʝʜʤʝʪʘ ɼʝʥʜʨʦʣʦʛʠʿʘ I ʠ ɼʝʥʜʨʦʣʦʛʠʿʘ II 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʦʙʨʘʟʦʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʍʦʨʪʠʢʫʣʪʫʨʝ ʫ ʦʙʣʘʩʪʠ ʧʦʜʠʟʘˁʘ ʠ ʦʜʨʞʘʚʘˁʘ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ ʫʟ 
ʢʦʨʠʰ˂ʝˁʝ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʘʪʫʨʝ ʠ ʨʘʜʥʝ ʧʨʘʢʩʝ ʥʘ ʪʝʨʝʥʫ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ ʿʝ ʦʩʧʦʩʦʙˀʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʟʘ ʠʟʚʦʹʝˁʝ ʨʘʜʦʚʘ ʥʘ ʧʦʜʠʟʘˁʫ ʠ ʥʝʛʦʚʘˁʫ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ ʫ 
ʫʨʙʘʥʠʤ ʮʝʥʦʟʘʤʘ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʀʩʪʦʨʠʿʩʢʝ ʦʩʥʦʚʝ ʠ ʨʘʟʚʦʿ ʭʦʨʪʠʢʫʣʪʫʨʥʦ ʛʨʘʜʠʪʝˀʩʢʝ ʧʨʘʢʩʝ. ʋʢʨʘʩʥʝ ʙʠˀʢʝ - ʛʣʘʚʥʠ ʝʣʝʤʝʥʘʪ ʟʝʣʝʥʠʭ 
ʧʦʚʨʰʠʥʘ. ʇʦʤʦ˂ʥʠ (ʩʧʦʨʝʜʥʠ) ʝʣʝʤʝʥʪʠ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʌʫʥʢʮʠʿʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ɹʠˀʢʝ ʟʝʣʝʥʠʭ 
ʧʦʚʨʰʠʥʘ ʠ ˁʠʭʦʚʘ ʩʨʝʜʠʥʘ. ʇʝʨʠʦʜ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʫʢʨʘʩʥʠʭ ʙʠˀʘʢʘ. ʂʘʪʝʛʦʨʠʿʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʉʠʩʪʝʤ 
ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʇʨʠʧʨʝʤʥʠ ʨʘʜʦʚʠ ʥʘ ʧʦʜʠʟʘˁʫ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʇʦʧʨʘʚˀʘˁʝ ʟʝʤˀʠʰʪʘ ʠ ˁʝʛʦʚʘ ʧʨʠʧʨʝʤʘ 

ʟʘ ʩʘʜˁʫ ʙʠˀʘʢʘ. ʉʘʜˁʘ ʠ ʩʝʪʚʘ - ʜʨʚʝ˂ʘ, ʞʙʫˁʘ ʠ ʧʦʚʠʿʫʰʘ, ʟʘʩʥʠʚʘˁʝ ʪʨʘʚˁʘʢʘ. ʇʦʤʦ˂ʥʠ (ʩʧʦʨʝʜʥʠ) ʝʣʝʤʝʥʪʠ 
ʟʝʣʝʥʝ ʧʦʚʨʰʠʥʝ. ʀʟʛʨʘʜˁʘ ʛʨʘʹʝʚʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʥʘ ʟʝʣʝʥʦʿ ʧʦʚʨʰʠʥʠ. ɸʣʘʪʠ ʠ ʧʨʠʙʦʨ ʟʘ ʧʦʜʠʟʘˁʝ ʠ ʥʝʛʦʚʘˁʝ 
ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʅʝʛʦʚʘˁʝ ʙʠˀʘʢʘ. ɹʠʦʝʢʦʣʦʰʢʘ ʦʩʥʦʚʘ ʧʨʦʿʝʢʪʘ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʆʙʠʣʘʟʘʢ ʪʝʨʝʥʘ. 
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ʈʘʜ ʥʘ ʪʝʨʝʥʫ 
ʆʙʠʣʘʟʘʢ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ ʪʦʢʦʤ ʩʝʟʦʥʝ ʦʙʘʚˀʘˁʘ ʨʘʜʦʚʘ ʥʘ ˁʠʤʘ.   
ʇʨʘʢʪʠʯʘʥ ʨʘʜ ʥʘ ʦʜʨʞʘʚʘˁʫ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
ɸʥʘʩʪʘʩʠʿʝʚʠ˂ ʅʝʙʦʿʰʘ (2007): ʇʦʜʠʟʘˁʝ ʠ ʥʝʛʦʚʘˁʝ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ,  ʐʫʤʘʨʩʢʠ 
ʬʘʢʫʣʪʝʪ 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
3x15=45 

ɺʝʞʙʝ: 
4x15=60 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ: ʅʘʩʪʘʚʘ ʩʝ ʠʟʚʦʜʠ ʧʦʤʦ˂ʫ ʩʘʚʨʝʤʝʥʠʭ ʥʘʫʯʥʦ-ʥʘʩʪʘʚʥʠʭ ʩʨʝʜʩʪʘʚʘ (ʢʦʤʧʿʫʪʝʨ, ʚʠʜʝʦ-

ʙʠʤ), ʪʝʨʝʥʩʢʘ ʥʘʩʪʘʚʘ ʠʟ ʠʟʚʦʹʝˁʘ ʨʘʜʦʚʘ ʥʘ ʧʦʜʠʟʘˁʫ ʠ ʦʜʨʞʘʚʘˁʫ ʟʝʣʝʥʠʭ ʧʦʚʨʰʠʥʘ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 15 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʚʝʞʙʠ 10   

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 15 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 20 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ 20 ʋʂʋʇʅʆ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʃɽʂʆɺʀʊʆ, ɸʈʆʄɸʊʀʏʅʆ ʀ ɿɸʏʀʅʉʂʆ ɹʀɲɽ 

                                (Medicinal, ɸromatic and Spice Plants) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ5ʀ01 

ʅʘʩʪʘʚʥʠk:  ʜʨ. ɱʦʚʘʥ ɾ. ʎʨʥʦʙʘʨʘʮ, ʨʝʜ.ʧʨʦʬ, ʜʨ ɹʨʘʥʢʦ ɱ. ʄʘʨʠʥʢʦʚʠ˂, ʨʝʜ. ʧʨʦʬ 

ɸʩʠʩʪʝʥʪ:  ʤʨ ɼʨʘʛʘʥʘ ʉ. ʃʘʪʢʦʚʠ˂, ɻʦʨʘʥ ʇ. ɱʘ˂ʠʤʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʠʟʙʦʨʥʠ  

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: ʇʝʜʦʣʦʛʠʿʘ 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʎʠˀ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʩʘ ʥʘʿʚʘʞʥʠʿʠʤ ʚʨʩʪʘʤʘ ʥʘʰʝʛ ʩʘʤʦʥʠʢʣʦʛ ʠ ʛʘʿʝʥʦʛ ʣʝʢʦʚʠʪʦʛ ʙʠˀʘ ʢʦʿʝ ʩʝ ʩʚʝ ʚʠʰʝ 
ʪʨʘʞʠ ʥʘ ʜʦʤʘ˂ʝʤ ʠ ʩʪʨʘʥʦʤ ʪʨʞʠʰʪʫ, ʢʘʦ ʥʝʦʧʭʦʜʥʘ ʩʠʨʦʚʠʥʘ ʫ ʧʦʜʤʠʨʠʚʘˁʫ ʧʦʪʨʝʙʘ ʬʘʨʤʘʮʝʫʪʩʢʝ ʠ 

ʧʨʝʭʨʘʤʙʝʥʝ ʠʥʜʫʩʪʨʠʿʝ 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʇʦʩʣʝ ʦʜʩʣʫʰʘʥʠʭ ʧʨʝʜʘʚʘˁʘ ʠ ʫʨʘʹʝʥʠʭ ʚʝʞʙʠ ʩʪʫʜʝʥʪ ˂ʝ ʙʠʪʠ ʫʧʦʟʥʘʪ ʩʘ ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʠʤʘ ʪʝʭʥʦʣʦʛʠʿʝ 
ʛʘʿʝˁʘ ʣʝʢʦʚʠʪʠʭ ʙʠˀʘʢʘ. ʅʘʢʦʥ ʧʦʣʦʞʝʥʦʛ ʠʩʧʠʪʘ ʢʘʥʜʠʜʘʪ ˂ʝ ʙʠʪʠ ʦʩʧʦʩʦʙˀʝʥ ʜʘ ʚʦʜʠ ˁʠʚʩʢʫ ʧʨʦʠʟʚʦʜˁʫ 
ʣʝʢʦʚʠʪʦʛ ʙʠˀʘ, ʪʝ ʜʘ ʙʫʜʝ ʫʩʧʝʰʘʥ ʫ ʪʦʿ ʧʨʦʠʟʚʦʜˁʠ. ɹʠ˂ʝ ʦʙʫʯʝʥ ʜʘ ʩʧʦʿʠ ʟʥʘˁʝ, ʩʧʦʩʦʙʥʦʩʪ ʠ ʫʤʝ˂ʝ ʩʘ ʜʘʪʠʤ 
ʝʢʦʣʦʰʢʠʤ ʠ ʝʜʘʬʩʢʠʤ ʫʩʣʦʚʠʤʘ 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 

ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʋ ʦʧʰʪʝʤ ʜʝʣʫ ˂ʝ ʩʝ ʠʟʫʯʘʚʘʪʠ: ʜʝʬʠʥʠʮʠʿʘ ʧʨʝʜʤʝʪʘ, ʧʦʜʝʣʘ, ʩʪʨʫʯʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʠ ʙʠˀʥʠ ʣʝʢʦʚʠʪʠ ʩʘʩʪʦʿʮʠ. ʋ 
ʥʘʨʝʜʥʦʤ ʧʦʛʣʘʚˀʫ ʧʨʦʫʯʘʚʘ˂ʝ ʩʝ: ʥʘʯʠʥ  ʨʘʟʤʥʦʞʘʚʘˁʘ, ʥʝʛʘ, ʟʘʰʪʠʪʘ, ʙʝʨʙʘ, ʩʫʰʝˁʝ, ʧʨʠʤʘʨʥʘ ʧʨʝʨʘʜʘ, 
ʧʘʢʦʚʘˁʝ, ʯʫʚʘˁʝ. ʂʦʜ ʩʘʤʦʥʠʢʣʠʭ ʧʨʦʫʯʘʚʘ˂ʝ ʩʝ ʤʦʨʬʦʣʦʛʠʿʘ ʠ ʧʦʩʪʫʧʘʢ ʧʨʠʢʫʧˀʘˁʘ. ʂʦʜ ʛʘʿʝʥʦʛ ʙʠˀʘ ʧʦʩʝʙʥʘ 
ʧʘʞˁʘ ʧʦʩʚʝʪʠ˂ʝ ʩʝ ʟʘʭʪʝʚʠʤʘ ʧʨʝʤʘ ʟʝʤˀʠʰʪʫ, ʚʦʜʠ ʠ ʠʥʪʝʥʟʠʪʝʪʫ ʩʚʝʪʣʦʩʪʠ, ʘ ʩʚʝ ʫ ʮʠˀʫ ʧʨʘʚʠʣʥʦʛ ʠʟʙʦʨʘ ʟʘ 
ʛʘʿʝˁʝ ʦʚʠʭ ʙʠˀʘʘʢʘ ʫ ʧʘʨʢʦʚʠʤʘ, ʙʦʪʘʥʠʯʢʠʤ ʙʘʰʪʘʤʘ ʠ ʟʘʪʚʦʨʝʥʠʤ ʧʨʦʩʪʦʨʠʤʘ. ʇʦʩʝʙʥʘ ʧʘʞˁʘ ʧʦʩʚʝʪʠ˂ʝ ʩʝ 
ʘʛʨʦʪʝʭʥʠʯʢʠʤ ʤʝʨʘʤʘ ʛʘʿʝˁʘ ʦʚʠʭ ʙʠˀʘʢʘ ʫ ʥʘʚʝʜʝʥʠʤ ʩʫʣʦʚʠʤʘ. ʊʘʢʦʹʝ ʠʟʫʯʘʚʘ˂ʝ ʩʝ ʫʧʦʪʨʝʙʘ ʜʨʦʛʝ ʫ 
ʬʘʨʤʘʮʝʫʪʩʢʦʿ, ʢʦʟʤʝʪʠʯʢʦʿ, ʧʘʨʬʠʤʝʨʠʿʩʢʦʿ, ʧʨʝʭʨʘʤʙʝʥʦʿ ʠ ʜʨʫʛʠʤ ʠʥʜʫʩʪʨʠʿʘʤʘ. ɱʝʜʥʦʩʪʘʚʥʠ ʦʙʣʠʮʠ ʣʝʢʦʚʘ ʦʜ 

ʙʠˀʘ.  
ʋ ʧʦʩʝʙʥʦʤ ʜʝʣʫ ˂ʝ ʩʝ ʠʟʫʯʘʚʘʪʠ ʩʣʝʜʝ˂ʝ ʙʠʣʥʝ ʚʨʩʪʝ ʧʦ ʛʨʫʧʘʤʘ:  1. ɸʣʢʘʣʦʠʜʥʝ ʙʠˀʢʝ  ʤʨʘʟʦʚʘʮ, ʟʠʤʟʝʣʝʥ, 
ʚʝʣʝʙʠˀʝ, ʙʫʥʠʢʘ, ʪʘʪʫʣʘ, ʤʘʢ;  2. ʍʝʪʝʨʦʟʠʜʥʝ ʙʠˀʢʝ: ʛʦʨʦʮʚʝʪ, ʤʘʩʣʘʯʘʢ, ʣʠʧʘ, ʟʦʚʘ, ʛʣʦʛ, ʚʫʥʘʩʪʠ ʠ ʧʫʨʧʫʨʥʠ 
ʜʠʛʠʪʘʣʠʩ, ʙʝʣʘ ʠ ʮʨʥʘ ʩʣʘʯʠʮʘ;  3. ɸʨʦʤʘʪʠʯʥʝ ʙʠˀʢʝ: ʭʘʿʜʫʯʢʘ ʪʨʘʚʘ, ʤʘʿʯʠʥʘ ʜʫʰʠʮʘ, ʧʝʣʝʥ, ʢʣʝʢʘ, ʥʘʥʘ, 
ʤʘʪʠʯˁʘʢ, ʤʘʿʦʨʘʥ, ʪʠʤʠʿʘʥ, ʣʘʚʘʥʜʘ, ʢʦʤʦʨʘʯ, ʞʘʣʬʠʿʘ, ʭʤʝˀ, ʙʦʩʠˀʘʢ, ʦʜʦˀʝʥ, ʢʘʤʠʣʠʮʘ, ʪʘʥʘʮʝʪʫʤ, ʘʥʛʝʣʠʢʘ  4. 
ʋˀʘʥʝ ʙʠˀʢʝ  ʣʘʥ, ʧʘʤʫʢ, ʨʠʮʠʥʫʩ, ʫʢʨʘʩʥʝ ʠ ʫˀʘʥʝ ʪʠʢʚʝ;  5. ʉʣʫʟʥʝ ʙʠˀʢʝ  ʧʦʜʙʝʣ, ʙʦʢʚʠʮʘ, ʙʝʣʠ ʩʣʝʟ, ʙʦʨʘʯ 6. 
ʀʥʩʝʢʪʠʮʠʜʥʝ ʙʠˀʢʝ ʙʫʚʘʯ;  7. ʉʘʧʦʥʦʟʠʜʥʝ ʙʠˀʢʝ ʿʘʛʦʨʯʝʚʠʥʘ, ʜʠʚʠʟʤʘ, ʩʘʧʫˁʘʯʘ, ʨʘʩʪʘʚʠ˂; 8. ʊʘʥʠʥʩʢʝ 

ʙʠˀʢʝ, ʢʘʥʪʘʨʠʦʥ, ʭʨʘʩʪ, ʙʦʨʦʚʥʠʮʘ;  9. ɺʠʪʘʤʠʥʩʢʝ ʠ ʪʦʥʠʟʠʨʘʿʫ˂ʝ ʙʠˀʢʝ, ʰʠʧʫʨʘʢ, ʝʭʠʥʘʮʝʘ, ʘʣʦʿʘ, ʘʨʪʠʯʦʢʘ, 

ʢʦʧʨʠʚʘ, ʛʠʥʢʦ ʙʠʣʦʙʘ, ʞʝʥ-ʰʝʥ, ʨʘʜʠʦʣʘ, ʰʠʟʘʥʜʨʘ, ʘʨʦʥʠʿʘ, ʣʝʫʟʝʘ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ: ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʋʧʦʟʥʘʚʘˁʝ ʭʝʨʙʘʨʩʢʠʭ ʫʟʦʨʘʢʘ ʣʝʢʦʚʠʪʠʭ ʙʠˀʘʢʘ (ʠʟʨʘʜʘ ʮʨʪʝʞʘ), ʮʝʣʠʭ ʠ ʨʝʟʘʥʠʭ ʜʨʦʛʘ, ʘʥʘʣʠʟʘ ʩʤʝʰʝ. ʇʨʦʛʨʘʤ 
ʪʝʨʝʥʩʢʠʭ ʚʝʞʙʠ: ɹʦʪʘʥʠʯʢʘ ʜʝʪʝʨʤʠʥʘʮʠʿʘ, ʫʧʦʟʥʘʚʘˁʝ ʦʩʥʦʚʘ ʧʨʦʠʟʚʦʜˁʝ, ʨʘʟʤʥʦʞʘʚʘˁʝ, ʧʦʩʪʘʚˀʘˁʝ ʦʛʣʝʜʘ, 
ʧʣʘʥʪʘʞʥʦ ʛʘʿʝˁʝ, ʥʝʛʘ, ʟʘʰʪʠʪʘ, ʝʢʩʧʣʦʘʪʘʮʠʿʘ, ʩʫʰʝˁʝ, ʫʩʠʪˁʘʚʘˁʝ, ʧʘʢʦʚʘˁʝ, ʟʘʰʪʠʪʘ ʦʜ ʠʥʩʝʢʘʪʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ɱ. ʂʠʰʛʝʮʠ: ʃʝʢʦʚʠʪʦ ʙʠˀʝ, ʇʘʨʪʝʥʦʥ, ɹʝʦʛʨʘʜ, 2002. 
2. ɫʫʢʠ˂, ɼ., ɱʘˁʠ˂, ɺ., ʄʦʠʩʫʮ, ɸ., ʂʠʰʛʝʮʠ, ɱ.: ʂʨʤʥʝ, ʢʦʨʦʚʩʢʝ, ʦʪʨʦʚʥʝ ʠ ʣʝʢʦʚʠʪʝ ʙʠˀʢʝ,           

    ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʅʦʚʠ ʉʘʜ, 2004 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
2x15=30 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 
 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʋʩʤʝʥʘ ʠʟʣʘʛʘˁʘ ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʩʘʚʨʝʤʝʥʝ ʦʧʨʝʤʝ (ʚʠʜʝʦ ʧʨʦʿʝʢʪʦʨʠ, ʛʨʘʬʦʩʢʦʧ, ʜʠʿʘʧʨʦʿʝʢʪʦʨ) ʟʘ ʧʨʠʢʘʟ ʠʟʚʦʹʝˁʘ 

ʘʛʨʦʪʝʭʥʠʯʢʠʭ ʤʝʨʘ ʢʦʜ ʥʘʚʝʜʝʥʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʇʨʠʩʫʩʪʚʦ ʠ ʘʢʪʠʚʥʦʩʪ ʥʘ 
ʧʨʝʜʘʚʘˁʘʠʤʘ ʠ ʚʝʞʙʘʤʘ 

5 ʫʩʤʝʥʠ ʠʩʧʪ 60 

ʊʝʩʪ I 5 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 60 

ʊʝʩʪ  II 10 ʋʂʋʇʅʆ ʀʉʇʀʊ 100 

ʂʦʣʦʢʚʠʿʫʤ 20   



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

51 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɻɽʆɻʈɸʌʉʂʀ ʀʅʌʆʈʄɸʎʀʆʅʀ ʉʀʉʊɽʄʀ (GIS) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ5ʀ02 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ʇʨʝʜʨʘʛ ʉ. ʐʠʹʘʥʠʥ, ʚʘʥʨ. ʧʨʦʬ 

ʉʘʨʘʜʥʠʢ:  ɺʝʩʥʘ ɿ. ʉʪʦʿʘʢʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʠʟʙʦʨʥʠ  

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʋʧʦʟʥʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʩʘ ʪʝʦʨʝʪʩʢʠʤ ʦʩʥʦʚʘʤʘ ɻʝʦʛʨʘʬʩʢʠʭ ʀʥʬʦʨʤʘʮʠʦʥʠʭ ʉʠʩʪʝʤʘ (ɻʀʉ) ʠ ʦʩʧʦʩʦʙˀʘʚʘˁʝ 
ʩʪʫʜʝʥʘʪʘ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʦʩʥʦʚʥʠʭ ʢʦʤʧʿʫʪʝʨʩʢʠʭ ʘʧʣʠʢʘʮʠʦʥʠʭ ʩʦʬʪʚʝʨʘ ʟʘ ɻʝʦʛʨʘʬʩʢʝ ʀʥʬʦʨʤʘʮʠʦʥʝ ʉʠʩʪʝʤʝ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ɼʘ ʩʪʝʯʝʥʘ ʟʥʘˁʘ ʧʨʠʤʝˁʫʿʫ ʫ ʜʘˀʝʤ ʧʨʦʮʝʩʫ ʦʙʨʘʟʦʚʘˁʘ ʢʘʦ ʠ ʫ ʙʫʜʫ˂ʝʤ ʧʨʦʬʝʩʠʦʥʘʣʥʦʤ ʨʘʜʫ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʋʚʦʜ, ʜʝʬʠʥʠʩʘˁʝ ʠ ʧʦʿʘʰˁʝˁʝ ʰʠʨʠʭ ʦʩʥʦʚʥʠʭ ʧʦʿʤʦʚʘ (ʛʣʦʩʘʨʠʿ) ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ. ʆʩʥʦʚʠ ɻʀʉ-
ʘ: ʨʘʟʣʠʢʝ ʦʜ ʩʨʦʜʥʠʭ ʩʠʩʪʝʤʘ, ʧʨʠʤʝʥʘ ʠ ʠʩʪʦʨʠʿʘʪ. ʇʨʠʥʮʠʧʠ ɻʀʉ-ʘ: ʩʪʨʫʢʪʫʨʘ ʧʦʜʘʪʘʢʘ ʦ ɿʝʤˀʠ, ʠʟʨʘʜʘ ʤʘʧʘ, 
ʦʩʥʦʚʥʠ ʢʦʥʮʝʧʪʠ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ɻʀʉ-ʘ, ʢʘʢʦ ʨʘʜʠ ɻʀʉ-ʘ ʠ ʩʠʩʪʝʤʩʢʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʢʦʤʧʦʥʝʥʪʝ. ʇʨʠʤʝʥʘ ɻʀʉ-
ʘ: ʩʪʨʫʢʪʫʨʝ ɻʀʉ  ʙʘʟʝ ʧʦʜʘʪʘʢʘ, ʨʘʩʪʝʨʩʢʠ ʠ ʚʝʢʪʦʨʩʢʠ ʤʦʜʝʣʠ ʙʘʟʝ ʧʦʜʘʪʘʢʘ, 'ʦʙʿʝʢʪʥʝ' ʙʘʟʝ ʧʦʜʘʪʘʢʘ, ʧʨʠʢʫʧˀʘˁʝ 

ʠ ʯʫʚʘˁʝ ʧʦʜʘʪʘʢʘ ʫ ɻʀʉ-ʫ, ʘʥʘʣʠʟʘ ʠ ʧʨʠʢʘʟ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ. ɹʫʜʫ˂ʥʦʩʪ ɻʀʉ-ʘ. ʇʨʝʛʣʝʜ ʚʦʜʝ˂ʠʭ ɻʀʉ 
ʩʦʬʪʚʝʨʘ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʋʧʦʟʥʘʚʘˁʝ ʠ ʨʘʜ ʥʘ ɻʀʉ ʘʧʣʠʢʘʮʠʿʠ ʩʘ ʘʢʮʝʥʪʦʤ ʥʘ ʬʫʥʢʮʠʿʘʤʘ ʧʨʠʤʝʨʝʥʠʤ ʧʦʪʨʝʙʘʤʘ ʧʝʿʩʘʞʥʝ ʘʨʭʠʪʝʢʪʫʨʝ. 
ʀʟʨʘʜʘ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʪʘʢʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ʉʢʨʠʧʪʘ ʩʘ ʧʨʝʜʘʚʘˁʘ 

2. ʄ. ʂʫʢʨʠʢʘ, ʋʚʦʜ ʫ ɻʀʉ, ɻʝʦʛʨʘʬʩʢʠ ʬʘʢʫʣʪʝʪ ʙʝʦʛʨʘʜʩʢʦʛ ʫʥʠʚʝʨʟʠʪʝʪʘ, 2004. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 

2x15=30 

ɺʝʞʙʝ: 

2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʇʨʝʜʘʚʘˁʘ ʠ ʚʝʞʙʝ ʫ ʨʘʯʫʥʘʨʩʢʦʿ ʣʘʙʦʨʘʪʦʨʠʿʠ. ʂʦʥʩʫʣʪʘʮʠʿʝ. 
ɼʝʦ ʛʨʘʜʠʚʘ ʢʦʿʠ ʯʠʥʝ ʣʦʛʠʯʢʫ ʮʝʣʠʥʫ ʩʝ ʧʦʣʘʞʫ ʫ ʯʝʪʠʨʠ ʢʦʣʦʢʚʠʿʫʤʘ. ʂʦʣʦʢʚʠʿʠ ʩʝ ʨʘʜʝ ʫ ʢʦʤʧʿʫʪʝʨʩʢʦʿ 
ʣʘʙʦʨʘʪʦʨʠʿʠ. ʉʪʫʜʝʥʪ ʤʦʞʝ ʠʟʘ˂ʠ ʥʘ ʩʣʝʜʝ˂ʠ ʢʦʣʦʢʚʠʿʫʤ ʘʢʦ ʿʝ ʫ ʧʨʝʪʭʦʜʥʦʤ ʦʩʚʦʿʠʦ ʥʘʿʤʘˁʝ 30% ʧʦʝʥʘ. ɼʘ ʙʠ 
ʩʪʫʜʝʥʪ ʧʦʣʦʞʠʦ ʠʩʧʠʪ, ʧʦʨʝʜ ʦʩʪʘʣʠʭ ʫʩʣʦʚʘ, ʤʦʨʘ ʜʘ ʠʟ ʩʚʘʢʦʛ ʦʜ ʯʝʪʠʨʠ ʢʦʣʦʢʚʠʿʘ ʠʤʘ ʥʘʿʤʘˁʝ 30% ʧʦʝʥʘ.  
ʆʮʝʥʘ ʠʩʧʠʪʘ ʩʝ ʬʦʨʤʠʨʘ ʥʘ ʦʩʥʦʚʫ ʧʦʭʘʹʘˁʘ ʧʨʝʜʘʚʘˁʘ ʠ ʚʝʞʙʠ ʠ ʫʩʧʝʭʘ ʥʘ ʢʦʣʦʢʚʠʿʠʤʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ɼʦ 100% 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ ɼʦ 5% ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ ɼʦ 5% ʫʩʤʝʥʠ ʠʩʧʪ  

ʢʦʣʦʢʚʠʿʫʤ-ʠ ɼʦ 70% ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 20 

  ʋʂʋʇʅʆ ʀʉʇʀʊ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

52 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ 

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʀʅʊɽɻʈɸʃʅɸ ʀ ʆʈɻɸʅʉʂɸ ʇʈʆʀɿɺʆɼɳɸ 

                                  (Integral and Organic Production) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ5ʀ03 

ʅʘʩʪʘʚʥʠʢ: ʧʨʦʬ. ʜʨ ɿʦʨʘʥ ɾ. ʂʝʩʝʨʦʚʠ˂, ʨʝʜ.ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ: ʤʨ ʅʝʥʘʜ ʇ. ʄʘʛʘʟʠʥ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʀʟʙʦʨʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: - 

ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʜʘ ʩʝ ʩʪʫʜʝʥʪʠ ʫʧʦʟʥʘʿʫ ʩʘ ʠʥʪʝʛʨʘʣʥʠʤ ʚʠʜʦʤ ʧʨʦʠʟʚʦʜˁʝ ʠ ʩʘ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʧʨʦʠʟʚʦʜˁʝ ʧʦ 
ʦʚʦʤ ʢʦʥʮʝʧʪʫ. ɹʫʜʫ˂ʠ ʜʘ ʿʝ ʠʥʪʝʛʨʘʣʥʘ ʧʨʦʠʟʚʦʜˁʘ ʩʚʝ ʚʠʰʝ ʧʨʠʩʫʪʥʘ ʫ ʩʚʠʤ ʚʠʜʦʚʠʤʘ ʧʦˀʦʧʨʠʚʨʝʜʝ ʠ ʜʘ ʩʝ 
ʧʦʿʝʜʠʥʝ ʟʝʤˁʝ ʠ ʨʝʛʠʦʥʠ ʦʨʠʿʝʥʪʠʰʫ ʥʘ ʛʦʪʦʚʦ ʠʩʢˀʫʯʠʚʦ ʦʚʘʿ ʢʦʥʮʝʧʪ ʧʨʦʠʟʚʦʜˁʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʩʝ ʠ ʥʘʰʘ 

ʟʝʤˀʘ ʫʢˀʫʯʠ ʫ ʪʘʢʚʝ ʪʨʝʥʜʦʚʝ. ʀʥʪʝʛʨʘʣʥʘ ʧʨʦʠʟʚʦʜˁʘ ʟʘʭʪʝʚʘ ʜʦʙʨʦ ʦʙʫʯʝʥʝ ʩʪʨʫʯˁʘʢʝ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ 
ʟʘʩʥʫʿʫ ʠ ʚʦʜʝ ʧʨʦʠʠʟʚʦʜˁʫ ʧʦ ʦʚʦʤ ʢʦʥʮʝʧʪʫ, ʘʣʠ ʠ ʜʘ ʩʪʝʯʝʥʦ ʟʥʘˁʝ ʧʨʝʥʦʩʝ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʪʝʯʝʥʠ ʥʠʚʦ ʟʥʘˁʘ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʩʚʨʰʝʥʦʤ ʩʪʫʜʝʥʪʫ ʜʘ ʩʘʤʦʩʪʘʣʥʦ ʜʦʥʦʩʠ ʧʨʘʚʠʣʥʝ ʦʜʣʫʢʝ ʫ ʧʨʦʮʝʩʫ 
ʧʨʦʠʟʚʦʜˁʝ ʧʦ ʠʥʪʝʛʨʘʣʥʦʤ ʢʦʥʮʝʧʪʫ. ʦʜ ʟʘʩʥʠʚʘˁʘ ʟʘʩʘʜʘ ʜʦ ʙʝʨʙʝ ʠ ʩʢʣʘʜʠʰʪʝˁʘ ʧʣʦʜʦʚʘ. 
ʇʣʦʜʦʚʠ ʧʨʦʠʟʚʝʜʝʥʠ ʧʦ ʠʥʪʝʛʨʘʣʥʦʤ ʢʦʥʮʝʧʪʫ ʩʫ ʚʝʦʤʘ ʮʝˁʝʥʠ ʠ ʧʨʝʧʦʟʥʘʪˀʠʚʠ ʥʘ ʩʚʝʪʩʢʦʤ ʪʨʞʠʰʪʫ ʰʪʦ ˂ʝ 
ʜʦʧʨʠʥʝʪʠ ʙʦˀʦʿ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʥʘʰʠʭ ʧʨʦʠʟʚʦʜʘ ʠʟ ʦʚʦʛ ʢʦʥʮʝʧʪʘ, ʘ ʠʩʪʦʚʨʝʤʝʥʦ ʩʝ ʟʘʜʦʚʦˀʘʚʘʿʫ ʠ ʩʪʨʦʛʠ 
ʧʨʦʧʠʩʠ ʦ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ɼʝʬʠʥʠʮʠʿʘ ʠʥʪʝʛʨʘʣʥʝ ʧʨʦʠʟʚʦʜˁʝ ʙʠˀʘʢʘ. ʇʨʦʬʝʩʠʦʥʘʣʥʦ ʫʩʘʚʨʰʘʚʘˁʝ ʧʨʦʠʟʚʦʹʘʯʘ ʠ ʨʘʟʚʠʿʘˁʝ ʝʢʦʣʦʰʢʝ 
ʩʚʝʩʪʠ ʧʦ ʧʨʠʥʮʠʧʠʤʘ ʠʥʪʝʛʨʘʣʥʝ ʧʨʦʠʟʚʦʜˁʝ ʙʠˀʘʢʘ. ɿʘʰʪʠʪʘ ʧʨʠʨʦʜʥʝ ʩʨʝʜʠʥʝ. ʀʟʙʦʨ ʣʦʢʘʣʠʪʝʪʘ, ʧʦʜʣʦʛʝ, 
ʩʦʨʪʝ ʠ ʫʟʛʦʿʥʦʛ ʦʙʣʠʢʘ. ʆʜʨʞʘʚʘˁʝ ʟʝʤˀʠʰʪʘ, ʥʘʚʦʜˁʘʚʘˁʝ ʠ ʠʩʭʨʘʥʘ. ɹʠʦʣʦʰʢʘ ʢʦʥʪʨʦʣʘ ʨʦʜʥʦʩʪʠ. ʀʥʪʝʛʨʘʣʥʘ 
ʟʘʰʪʠʪʘ ʙʠˀʘʢʘ. ɹʝʨʙʘ, ʯʫʚʘˁʝ ʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʦʚʘ. ʄʘʨʢʝʪʠʥʛ. ʈʝʛʠʩʪʨʘʮʠʿʘ, ʢʦʥʪʨʦʣʘ, ʩʝʨʪʠʬʠʮʠʨʘˁʝ ʠ 
ʦʙʝʣʝʞʘʚʘˁʝ ʧʨʦʠʟʚʦʜʘ ʠʟ ʠʥʪʝʛʨʘʣʥʝ ʧʨʦʠʟʚʦʜˁʝ. 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ  
ʋʧʦʟʥʘʚʘˁʝ ʩʘ ʨʝʣʝʚʘʥʪʥʦʤ ʣʠʪʝʨʘʪʫʨʦʤ ʠ ʝʣʝʢʪʨʦʥʩʢʠʤ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ. ʀʟʨʘʜʘ ʝʣʘʙʦʨʘʪʘ ʟʘ ʧʦʜʠʟʘˁʝ ʟʘʩʘʜʘ ʧʦ 
ʠʥʪʝʛʨʘʣʥʦʤ ʢʦʥʮʝʧʪʫ. ʆʜʨʝʹʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʙʠʦʣʦʰʢʝ ʢʦʥʪʨʦʣʝ ʨʦʜʥʦʩʪʠ. ʄʝʪʦʜʝ ʩʪʚʘʨʘˁʘ ʩʦʨʪʠ ʩʘ ʘʢʪʠʚʥʦʤ 
ʛʝʥʝʪʩʢʦʤ ʦʪʧʦʨʥʦʰ˂ʫ ʥʘ ʧʘʨʘʟʠʪʝ ʠ ʰʪʝʪʦʯʠʥʝ. ʀʟʙʦʨ ʙʠˀʥʠʭ ʚʨʩʪʘ ʦʪʧʦʨʥʠʭ ʥʘ ʧʘʨʘʟʠʪʝ ʠ ʰʪʝʪʦʯʠʥʝ. ʆʙʨʘʜʘ 
ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ ʠ ʦʧʘʞʘˁʘ ʫ ʠʥʪʝʛʨʘʣʥʦʿ ʟʘʰʪʠʪʠ ʙʠˀʘʢʘ. ɽʣʝʢʪʨʦʥʩʢʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʦʟʦʨʘʚʘˁʝ ʫ 
ʠʥʪʝʛʨʘʣʥʦʿ ʟʘʰʪʠʪʠ ʙʠˀʘʢʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
1. ɹʘʙʦʚʠ˂ ɱ.: ɸʛʨʦʙʠʟʥʠʩ ʫ ʝʢʦʣʦʰʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʭʨʘʥʝ. ʅʘʫʯʥʠ ʠʥʩʪ. ʟʘ ʨʘʪ. ʠ  ʧʦʚʨʪ. ʅʦʚʠ ʉʘʜ, 2005. 
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6. IOBC Bulletin: Guidelines for Integrated Production of Pome Fruits in Europe, Vol. 25 (8) 2002 
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8.     ʃʘʟʠ˂ ɹ.: ʇʨʦʟʦʨ ʫ ʙʠʦ ʙʘʰʪʫ. ʇʦʛʣʘʚˀʝ: ɺʠʥʦʚʘ ʣʦʟʘ, ʅʦʚʠ ʉʘʜ, 1998. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
2x15=30 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʿʝ ʦʨʘʣʥʘ ʫʟ ʧʦʤʦ˂ Power Point ʧʨʝʟʝʥʪʘʮʠʿʝ, ʘ ʣʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ ʨʘʜʠ ʩʚʘʢʠ ʩʪʫʜʝʥʪ ʧʦʤʦ˂ʫ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʫʧʫʪʩʪʚʘ. ʉʪʫʜʠʿʩʢʠ ʠʟʣʘʩʮʠ ʥʘ ʮʝʥʪʨʝ ʟʘ ʜʦʨʘʜʫ ʙʠʦ ʤʘʪʝʨʠʿʘʣʘ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 15 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 15 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ  ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ-ʠ 40 ʋʂʋʇʅʆ ʀʉʇʀʊ 100 

 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

53 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ɽʅɻʃɽʉʂʀ 1  (English language 1) 

ʐʠʬʨʘ: 7ʆʍʆ5ʀ04 

ʉʘʨʘʜʥʠʮʠ: ʄʠʨʿʘʥʘ ɸ. ʊʝʨʟʠ˂, ɱʘʛʨʦʚʠ˂ ʄ. ɸʣʝʢʩʘʥʜʘʨ, ʐʦʙʦʪ ɹ. ɹʦʿʘʥʘ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʠʟʙʦʨʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʋʨʘʚʥʦʪʝʞʠʪʠ ʫʧʦʪʨʝʙʫ ʛʨʘʤʘʪʠʢʝ, ʠʟʛʦʚʦʨʘ, ʛʦʚʦʨʥʦʛ ʠ ʧʠʩʘʥʦʛ ʿʝʟʠʢʘ ʨʘʜʠ ʦʩʧʦʩʦʙˀʘʚʘˁʘ ʩʪʫʜʝʥʘʪʘ ʟʘ 
ʢʦʤʫʥʠʢʘʮʠʿʫ ʥʘ ʝʥʛʣʝʩʢʦʤ  ʿʝʟʠʢʫ  

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʝʥʪʠ ˂ʝ ʙʠʪʠ ʦʩʧʦʩʦʙˀʝʥʠ ʜʘ ʩʝ ʘʢʪʠʚʥʦ ʩʣʫʞʝ ʦʧʰʪʠʤ ʝʥʛʣʝʩʢʠʤ ʿʝʟʠʢʦʤ ï reading, writing, listening, speaking  

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʌʦʥʝʪʠʢʘ- ʚʨʰʠ ʩʝ ʠʥʪʝʨʚʝʥʮʠʿʘ ʫ ʠʟʛʦʚʦʨʫ ʩʪʫʜʝʥʘʪʘ ʥʘ ʥʠʚʦʫ ʘʢʮʝʥʪʘ ʠ ʠʥʪʦʥʘʮʠʿʝ ʫ ʮʠˀʫ ʧʨʠʙʣʠʞʘʚʘˁʘ 
ˁʠʭʦʚʦʛ ʠʟʛʦʚʦʨʘ ʿʝʜʥʦʤ ʦʜ ʩʪʘʥʜʘʨʜʥʠʭ ʚʘʨʠʿʝʪʝʪʘ ï ʙʨʠʪʘʥʩʢʦʤ ʠʣʠ ʘʤʝʨʠʯʢʦʤ. ʄʦʨʬʦʣʦʛʠʿʘ ï ʀʤʝʥʠʮʝ ï 
ʤʥʦʞʠʥʘ, ʨʦʜ, ʛʝʥʠʪʠʚ. ɿʘʤʝʥʠʮʝ ï ʣʠʯʥʝ, ʧʨʠʩʚʦʿʥʝ, ʧʦʚʨʘʪʥʝ, ʫʧʠʪʥʝ, ʨʝʣʘʪʠʚʥʝ. ʇʨʠʜʝʚʠ ï ʧʦʨʝʹʝˁʝ. ʇʨʠʣʦʟʠ - 
ʤʝʩʪʦ ʧʨʠʣʦʛʘ ʠ ʧʦʨʝʹʝˁʝ.  ɻʣʘʛʦʣʠ ï ʛʣʘʛʦʣʩʢʠ ʦʙʣʠʮʠ, ʧʦʤʦ˂ʥʠ ʛʣʘʛʦʣʠ, ʤʦʜʘʣʥʠ ʛʣʘʛʦʣʠ, ʛʣʘʛʦʣʩʢʘ ʚʨʝʤʝʥʘ, 
ʛʝʨʫʥʜ. ʉʠʥʪʘʢʩʘ. ʈʝʜ ʨʝʯʠ, ʧʨʦʩʪʘ ʨʝʯʝʥʠʮʘ, ʩʣʦʞʝʥʘ ʨʝʯʝʥʠʮʘ, ʨʝʯʝʥʠʯʢʘ ʚʝʟʘ. ʃʝʢʩʠʢʘ  ʌʨʘʟʝʦʣʦʰʢʠ ʛʣʘʛʦʣʠ, 

ʠʜʠʦʤʠ, ʩʣʦʞʝʥʠʮʝ. ʇʨʝʚʦʹʝˁʝ ʇʨʝʚʦʹʝˁʝ ʩʝ ʦʙʘʚˀʘ ʫ ʦʙʘ ʩʤʝʨʘ.  
 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ɺʝʞʙʘˁʝ ʛʦʚʦʨʥʦʛ ʿʝʟʠʢʘ ʢʨʦʟ ʦʙʨʘʜʫ ʩʠʪʫʘʮʠʿʘ. ʈʘʟʚʠʿʘˁʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʚʦʹʝˁʘ. ʆʙʥʘʚˀʘˁʝ ʛʨʘʤʘʪʠʢʝ ʢʨʦʟ 
ʚʝʞʙʝ 

ʃʠʪʝʨʘʪʫʨʘ  
1. Liz and John Soars, Amanda Maris, New Headway, Oxford University Press. 

2.  Hartley, B., Viney, P.: Streamline English - Connections. Oxford University Press. 
3. Michael McCarthy, Felicity O'Dell, English Vocabulary in Use, Cambridge University Press. 4. Murphy, R.: 

Essential English Grammar in Use, Cambridge University Press. 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
0 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 

ʇʨʝʜʘʚʘˁʘ, ʚʝʞʙʝ, ʢʦʥʩʫʣʪʘʮʠʿʝ. ʈʘʜ ʫ ʤʘʣʠʤ ʛʨʫʧʘʤʘ. ʈʘʜ ʫ ʧʘʨʦʚʠʤʘ. ʉʘʤʦʩʪʘʣʥʠ ʨʘʜ ʫʟ ʫʧʦʪʨʝʙʫ ʘʫʜʠʦ-
ʚʠʟʫʝʣʥʠʭ ʩʨʝʜʩʪʘʚʘ. 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 20 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 30 

ʢʦʣʦʢʚʠʿʫʤ-ʠ 15+15 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 50 

ʩʝʤʠʥʘʨ-ʠ - ʋʂʋʇʅʆ ʀʉʇʀʊ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 
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ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʇʝʿʟʘʞʥʘ ʘʨʭʠʪʝʢʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʀʉʊʆʈʀɱɸ ʀ ʊɽʆʈʀɱɸ ʇɽɱɿɸɾʅɽ ɸʈʍʀʊɽʂʊʋʈɽ 

                               (History and Theory of Landscape Architecture) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ6ʀ05 

ʅʘʩʪʘʚʥʠʢ: ʇʨʦʬ. ʜʨ ʉʘʰʘ ʆʨʣʦʚʠ˂, ʚʘʥʨ.ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ʈʘʜʤʠʣʘ ʄ. ʃʘʟʦʚʠ˂ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʦʙʘʚʝʟʥʠ 

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: ʥʝʤʘ ʫʩʣʦʚʘ 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʋʧʦʟʥʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʩʘ ʨʘʟʚʦʿʝʤ ʚʨʪʥʦ-ʘʨʭʠʪʝʢʪʦʥʩʢʝ ʫʤʝʪʥʦʩʪʠ ʠ ʫʪʠʮʘʿʝʤ ʥʘ ʩʘʚʨʝʤʝʥʝ ʪʦʢʦʚʝ ʫ ʧʝʿʟʘʞʥʦʿ 
ʘʨʭʠʪʝʢʪʫʨʠ  

 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʉʘʟʥʘˁʘ ʜʦʙʠʿʝʥʘ ʫ ʦʢʚʠʨʫ ʧʨʝʜʤʝʪʘ ʪʨʝʙʘ ʜʘ ʜʘʿʫ ʦʩʥʦʚʫ ʟʘ ʧʣʘʥʠʨʘˁʝ, ʧʨʦʿʝʢʪʦʚʘˁʝ ʠ ʟʘʰʪʠʪʫ ʠ ʢʦʥʟʝʨʚʘʮʠʿʫ 
ʧʝʿʟʘʞʥʦ-ʘʨʭʠʪʝʢʪʦʥʩʢʠʭ ʧʨʦʩʪʦʨʘ 

 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 

ɿʥʘʯʘʿ ʠʩʪʦʨʠʿʩʢʦʛ ʨʘʟʚʦʿʘ ʚʨʪʥʝ ʫʤʝʪʥʦʩʪʠ, ʫʩʣʦʚʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʥʘʩʪʘʥʘʢ, ʨʘʟʚʦʿ ʠ ʥʝʩʪʘʥʘʢ ʚʨʪʥʠʭ ʢʦʤʧʦʟʠʮʠʿʘ. 
ʍʨʦʥʦʣʦʰʢʠ ʨʘʟʚʦʿ ʧʝʿʟʘʞʥʦ-ʘʨʭʠʪʝʢʪʦʥʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʧʦʿʝʜʠʥʠʤ ʢʫʣʪʫʨʥʠʤ ʦʙʣʘʩʪʠʤʘ ʩʚʝʪʘ. ɺʨʪʥʘ ʫʤʝʪʥʦʩʪ 
ʉʪʘʨʦʛ ʚʝʢʘ(ʉʪʘʨʠ ɽʛʠʧʘʪ, ʄʝʩʦʧʦʪʘʤʠʿʘ, ʇʝʨʩʠʿʘ, ʘʥʪʠʯʢʘ ɻʨʯʢʘ ʠ ʈʠʤ). ɺʨʪʥʘ ʫʤʝʪʥʦʩʪ ʉʨʝʜˁʝʛ ʚʝʢʘ 
(ʤʘʥʘʩʪʠʨʩʢʠ ʢʦʤʧʣʝʢʩʠ, ʜʚʦʨʩʢʠ ʚʨʪʦʚʠ ʠ ʩʨʝʜˁʦʝʚʨʦʧʩʢʝ ʛʨʘʜʩʢʝ ʙʘʰʪʝ). ʀʩʣʘʤʩʢʘ ʩʨʝʜˁʦʚˁʢʦʚʥʘ ʚʨʪʥʘ 
ʫʤʝʪʥʦʩʪ ʫ ɽʚʨʦʧʠ ʠ ɸʟʠʿʠ. ʈʝʥʝʩʘʥʩʥʠ ʚʨʪʦʚʠ ʀʪʘʣʠʿʝ ʠ ɽʚʨʦʧʝ. ɹʘʨʦʢʥʠ ʚʨʪʦʚʠ ʌʨʘʥʮʫʩʢʝ ʠ ɽʚʨʦʧʝ. ɽʥʛʣʝʩʢʠ 
ʧʨʠʨʦʜʥʠ ʩʪʠʣ. ɺʨʪʥʘ ʫʤʝʪʥʦʩʪ XIX ʠ XX ʚʝʢʘ. ʊʨʘʜʠʮʠʦʥʘʣʥʘ ʚʨʪʥʘ ʫʤʝʪʥʦʩʪ ʂʠʥʝ ʠ ɱʘʧʘʥʘ. ʉʘʚʨʝʤʝʥʠ ʪʨʝʥʜʦʚʠ 
ʫ ʧʝʿʟʘʞʥʦʿ ʘʨʭʠʪʝʢʪʫʨʠ. ʇʝʿʟʘʞʥʦ-ʘʨʭʠʪʝʢʪʦʥʩʢʠ ʧʨʦʩʪʦʨʠ ʫ ʉʨʙʠʿʠ. 

ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 

- 

ʃʠʪʝʨʘʪʫʨʘ  
1. ʂʨʩʪʠ˂, ɸ., ɺʨʪʥʘ ʫʤʝʪʥʦʩʪ-ʠʩʪʦʨʠʿʩʢʠ ʧʨʝʛʣʝʜ 
2. ʉʠʤʠ˂, ʅ., ʀʩʪʦʨʠʿʘ ʫʤʝʪʥʦʩʪʠ ʩʘ ʠʩʪʦʨʠʿʦʤ ʭʦʨʪʠʢʫʣʪʫʨʝ, ʩʢʨʠʧʪʘ, ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ, ɹʝʦʛʨʘʜ 
3. ɼʦʙʨʦʚʠ˂, ʅ.,ʯʣʘʥʮʠ ʠʟ ɿʙʦʨʥʠʢʘ ʘʨʭʠʪʝʢʪʦʥʩʢʦʛ ʬʘʢʫʣʪʝʪʘ, ɸʨʭʠʪʝʢʪʦʥʩʢʠ ʬʘʢʫʣʪʝʪ, ɹʝʦʛʨʘʜ 
4. ʄʘʢʩʠʤʦʚʠ˂, ɹ., ɺʨʪʦʚʠ ʠ ʧʘʨʢʦʚʠ ʢʣʘʩʠʯʥʠʭ ʩʪʠʣʦʚʘ, ɹʝʦʛʨʘʜ, 1954. 
5. Berrall, J., The Garden-An Illustrated History, Penguin Books,England, 1978. 
6. Hunt, JD [Ed], Greater Perfections: the Practice of Garden Theory ,Thames and Hudson, 2000. 

7. Crowe, S & Haywood, S., The Gardens of Mughul India, Thames and Hudson, 1972. 
8. Mason, G., The Italian Garden, Thames and Hudson, 1961. 
9. Jellicoe, G & S, Landscape of Man, Thames and Hudson 
10. Thacker, C., The Genius of Gardening, Weidenfield, London, 1994. 
11. Keswick, M., The Chinese Garden: history, art and architecture, London, Academy, 1978. 

 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
2x15=30 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʩʘʚʨʝʤʝʥʝ ʦʧʨʝʤʝ, ʩʝʤʠʥʘʨʩʢʠ ʨʘʜʦʚʠ, ʢʦʥʩʫʣʪʘʮʠʿʝ. 
 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʇʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ 30 

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ  ʫʩʤʝʥʠ ʠʩʧʠʪ  

ʢʦʣʦʢʚʠʿʫʤʠ 40 ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 30 

ʩʝʤʠʥʘʨ 20 ʋʂʋʇʅʆ ʀʉʇʀʊ 100 



 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ 

 

ɸʢʨʝʜʠʪʘʮʠʿʘ ʩʪʫʜʠʿʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʆʉʅʆɺʅɽ ɸʂɸɼɽʄʉʂɽ 
ʉʊʋɼʀɱɽ 

ʍʆʈʊʀʂʋʃʊʋʈɸ 

 

55 

ʊʘʙʝʣʘ 5.2 ʉʧʝʮʠʬʠʢʘʮʠʿʘ  ʧʨʝʜʤʝʪʘ  

ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ/ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤʠ : ʍʦʨʪʠʢʫʣʪʫʨʘ 

ɺʨʩʪʘ ʠ ʥʠʚʦ ʩʪʫʜʠʿʘ: ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ, ʧʨʚʠ ʥʠʚʦ 

ʅʘʟʠʚ ʧʨʝʜʤʝʪʘ: ʊɽʍʅʀʂɸ ʏʋɺɸɳɸ ʀ ʇɸʂʆɺɸɳɸ ʋ ʍʆʈʊʀʂʋʃʊʋʈʀ 

                               (Postharvest procedures in Horticulture) 

ʐʠʬʨʘ ʧʨʝʜʤʝʪʘ: 7ʆʍʆ6ʀ06 

ʅʘʩʪʘʚʥʠʢ: ʜʨ ɲʠˀʘʥʘ, ʈ, ɹʘʙʠ˂, ʨʝʜ. ʧʨʦʬ. 

ʉʘʨʘʜʥʠʢ:   ʀʚʘʥ ʉ. ʇʘʚʢʦʚ 

ʉʪʘʪʫʩ ʧʨʝʜʤʝʪʘ: ʠʟʙʦʨʥʠ  

ɹʨʦʿ ɽʉʇɹ: 6 

ʋʩʣʦʚ: - 

ʎʠˀ ʧʨʝʜʤʝʪʘ 
ʎʠˀ ʧʨʝʜʤʝʪʘ ʿʝ ʫʧʦʟʥʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʩʘ ʥʦʚʠʤ ʪʨʝʥʜʦʚʠʤʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʠʭ ʨʝʰʝˁʘ ʟʘ ʩʢʣʘʜʠʰʪʝˁʝ ʠ ʦ 
ʫʩʣʦʚʠʤʘ ʟʘ ʦʯʫʚʘˁʝ ʩʚʝʞʠʥʝ ʦʨʥʘʤʝʥʪʘʣʥʠʭ ʙʠˀʘʢʘ. 

ʀʩʭʦʜ ʧʨʝʜʤʝʪʘ  
ʆʩʧʦʩʦʙˀʘʚʘˁʝ ʩʪʫʜʝʥʘʪʘ ʟʘ ʩʘʤʦʩʪʘʣʥʫ ʜʠʩʪʠʙʫʮʠʿʫ ʩʦʧʩʪʚʝʥʝ ʧʨʦʠʟʚʦʜˁʝ ʦʨʥʘʤʝʥʪʘʣʥʠʭ ʙʠˀʘʢʘ ʟʘ ʜʦʤʘ˂ʝ 
ʪʨʞʠʰʪʝ, ʢʘʦ ʠ ʟʘ ʫʜʘˀʝʥʠʿʘ ʪʨʞʠʰʪʘ ʫ ɽʚʨʦʧʠ. 

ʉʘʜʨʞʘʿ ʧʨʝʜʤʝʪʘ 
ʊʝʦʨʠʿʩʢʘ ʥʘʩʪʘʚʘ 
ʉʠʩʪʝʤʠ ʟʘ ʩʢʣʘʜʠʰʪʝˁʝ ʭʦʨʪʠʢʫʣʪʫʨʘʣʥʠʭ ʙʠˀʘʢʘ. ʍʣʘʹʝˁʝ ʦʨʥʘʤʝʥʪʘʣʥʠʭ ʙʠˀʘʢʘ. ʂʦʥʪʨʦʣʠʩʘʥʘ ʠ 
ʤʦʜʠʬʠʢʦʚʘʥʘ ʘʪʤʦʩʬʝʨʘ ʟʘ ʚʨʝʤʝ ʩʢʣʘʜʠʰʪʝˁʘ ʠ ʪʨʘʥʩʧʦʨʪʘ. ʇʘʢʦʚʘˁʝ ʦʨʥʘʤʝʥʪʘʣʥʠʭ ʙʠˀʘʢʘ. ʇʘʢʦʚʘˁʝ ʠ 

ʪʨʘʥʩʧʦʨʪ ʟʘ ʚʝʣʠʢʝ ʜʠʩʪʨʠʙʫʪʠʚʥʝ ʮʝʥʪʨʝ. ʄʝʥʘʹʤʝʥʪ ʟʘ ʫʜʘˀʝʥʘ ʪʨʞʠʰʪʘ. ʂʦʥʮʝʧʪ ʧʨʦʠʟʚʦʜˁʝ ʙʨʝʥʜʘ. 
ʇʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ:ɺʝʞʙʝ, ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ, ʉʪʫʜʠʿʩʢʠ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ 
ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ ʦ ʫʪʠʮʘʿʫ ʢʦʥʪʨʦʣʠʩʘʥʝ ʘʪʤʦʩʬʝʨʝ ʟʘ ʜʫʞʝ ʦʜʨʞʘʚʘˁʝ ʩʚʝʞʠʥʝ ʦʨʥʘʤʝʥʪʘʣʥʠʭ ʙʠˀʢʘ. 
ʉʝʤʠʥʘʨʩʢʠ ʨʘʜʦʚʠ ʦ ʝʚʨʦʧʩʢʠʤ ʠ ʘʤʝʨʠʯʢʠʤ ʧʨʦʧʠʩʠʤʘ ʦ ʧʘʢʦʚʘˁʫ ʠ ʪʨʘʥʩʧʦʨʪʫ ʦʨʥʘʤʝʥʪʘʣʥʠʭ ʙʠˁʘʢʘ. 

ʃʠʪʝʨʘʪʫʨʘ  
Kader A. Adel: Postharvest Technology of Horticultural Crops, University of California, Agr. And Natural Resourses, 
Publication 3311 

 

ɹʨʦʿ ʯʘʩʦʚʘ  ʘʢʪʠʚʥʝ ʥʘʩʪʘʚʝ ʆʩʪʘʣʠ ʯʘʩʦʚʠ 

ʇʨʝʜʘʚʘˁʘ: 
2x15=30 

ɺʝʞʙʝ: 
2x15=30 

ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘʩʪʘʚʝ: 

ʄʝʪʦʜʝ ʠʟʚʦʹʝˁʘ ʥʘʩʪʘʚʝ 
ʅʘʩʪʘʚʘ ʿʝ ʦʨʘʣʥʘ ʫʟ ʧʦʤʦ˂ Power Point ʧʨʝʟʝʥʪʘʮʠʿʝ, ʘ ʣʘʙʦʨʘʪʦʨʠʿʩʢʝ ʚʝʞʙʝ ʨʘʜʠ ʩʚʘʢʠ ʩʪʫʜʝʥʪ ʧʦʤʦ˂ʫ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʫʧʫʪʩʪʚʘ. ʉʪʫʜʠʿʩʢʠ ʠʟʣʘʩʮʠ ʥʘ ʮʝʥʪʨʝ ʟʘ ʜʦʨʘʜʫ ʙʠʦ ʤʘʪʝʨʠʿʘʣʘ 

ʆʮʝʥʘ  ʟʥʘˁʘ (ʤʘʢʩʠʤʘʣʥʠ ʙʨʦʿ ʧʦʝʥʘ 100) 

ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ ʧʦʝʥʘ ɿʘʚʨʰʥʠ ʠʩʧʠʪ  ʧʦʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʫ ʪʦʢʫ ʧʨʝʜʘʚʘˁʘ 10 ʧʠʩʤʝʥʠ ʠʩʧʠʪ  

ʧʨʘʢʪʠʯʥʘ ʥʘʩʪʘʚʘ 10 ʫʩʤʝʥʠ ʠʩʧʪ 40 

ʢʦʣʦʢʚʠʿʫʤ-ʠ  ʋʂʋʇʅʆ ɿɸɺʈʐʅʀ ʀʉʇʀʊ 40 

ʩʝʤʠʥʘʨ-ʠ 40 ʋʂʋʇʅʆ ʀʉʇʀʊ 100 




