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1. ɑʫɭʚʫ ɣʫɄʯṔḗʤɂ ʳʍ 

Ịʍᶗɂ ɷʦᾒᾇɂ rʫ ɰɂɱʚɇ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɣʫɄʯɱɇ ɷɵȶɓɕʦʤ ˂ ʭˈʦʎὃḒʦʎʤɂ ɝɦɋʤɂʺ ˍỈɄʎʤɂ ɇ ̱ỈɄʎʤɂ ʭ̍ʦʎɕʤɂ ɐɰɂɲ̒

) ʭʙɰ ὃḒʦʎʤɂ ɝɦɋʤɂ̋2 ɑʱɶʤ (2014ʪᵷ (ṔḛɕɶɟɄʑɂ) ɑ̍ʤɄʎʤɂ ɑɟɰɭʤɂ ɧɦʬɇ Ɇ̒ɵɄᾚήɂ ʭɶʚʤ ɿɩ̍ṔḘʝᵷ  ɬɱɡʬʕ

 ᶚɕɵɂ ɑʎʫɄɡɇ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɐɰɂɬɂ ʇɇɂ̒ʁ ʛʕ̋ ɬɭɟ ɑɋʦʅ ʢ̒ɋʙ rʍ ʮᶚʍɟɄɇ ́ʫɄyʫ ʭɶʚʤɂ ɱɹɄɇ ɰɂɱʚʤɂ ʪ

ɄẛṤɵᵷ ɕʫᶗ ʪɭʚɓ ɝˈɥʎʦʤ ʢ̒ɋʚʤɂ ʮɄɦ ˍẻʫɄᾒήɂ ʪɄ2014/2015) ɬɭʍ ʪ28ɑɋʤɄʅʺ ɏʤɄʅ (ᵷ ) ɬɭʍ ʭẛṧʫ ʨɋʙ13 (

 ɑɵɂɰɭʤɂ ʮɂ Ṕḛʑȵ ʏˈɉɱʤɂ ʨɾʖʤ ɑˈʬˈʊʱɓ ɆɄɋɵᶟ ɗʦɟ2015/2016ʤɂ ɗʯɄʞ ɝˈɥ ʪɑɵɂɰɭʦʤ ɑ̍ʦʎʖʤɂ ɑ˄ɂɭɋᵷ  ˍ☿ʺ

) ʢ̒ɋʙ  ʭɓ ʪɄʎʤɂ ɷʖʯ4ɴ̒ ɰ̂̒ʤɄʠɋʤɂ ɑʦʬɥ rʫ ɑɋʦʅ (ᵷ ̋)11ˍỈɄʎʤɂ ʪʻʦɇɭʤɂ ɑʦʬɥ ʳʫ (ᵷ ɑʆˆɱɹ ɡ˄ ʮɂ ɲɄɕʅʦɋ ɑ

ˍỈɄʎʤɂ ʪʻʦɇɭʤɂ ) Ʉʁɬɭʍ̋ ɑ̍ʝɂɰɭɕɵᶗɂ ɑ̍ɵɂɰɭʤɂ ɒɂɰɱʚʑɂ31ɑ̍ɵɂɰɬ ɐɭɥ̋ (ᵷ  ɭʙ ʺ ɂɯʶɱʬɕɵɂ  ʢ̒ɋʙ ̱☿ ʭɶʚʤɂ

.ʪɄʍ ʨʞ ˍ☿ ɬɭɟ ɑɋʦʅ 

1.1. ʤɂ ɑ̂ȷɰɄʯṔḗɣʫ  

Ỉ̱Ʉʎʤɂ ʭ̍ʦʎɕʤɂ ɐɰɂɲ̋ 

ɂʺὃḒʦʎʤɂ ɝɦɋʤ 
 

ɄẛṤɵ ɑʎʫɄɟ-ʪʻʦʎʤɂ ɑˈʦʞ 

Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɏɕʟʫ 
 
 
 
 

 Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɣʫɄʯɱɇ

ɆʻɵɄᾚήɂ ʭɶʚɇ 
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 ̱Ộ Ʉɦɖ̂ȷɰ Ʉ̍ʦʍ ɒɄɵɂɰɬ ɣʫɂɱɇ ʭ˄ɭʚɓ˄ʎʤɄɇ ṕḛʬɕʟʬɓʺ ὃữɦɋʤɂʺ ὃḒʦʎʤɂ ʌɂɭɇᶡɂʺ ʛʬ ɑʯɄʠʫ ȲH̒ɋɓ rʫ ʭɶʚʤɂ ʮḛ

ɇ ɑʫɭʚɕʫ ʨɩɂɭʤɄɇ ɆʻɵɄᾚήɂ ʪɄɶʙȵ ʮḛ ˍ☿)ɘɄɦɇᶟɂ ɳʝɂɱʫʺ ɒɄʎʫɄᾒήɂ(  ɞɰɄᾟήɄɉʺ) ɑˈʬˈʦʙᶡɂ ɒɄʎʫɄᾒήɂ ˍ☿

ɑˈᶽɄʎʤɂ ɐṔḗᾟήɂ ɒʻˈɉʺ ɑˈʤʺɭʤɂʺ(. 

1.2.  ɑʤɄɵɰɣʫɄʯṔḗʤɂ 

ḗɇ ȲɄʚɓɰᶗɂ fɕ˄ Ʉʬɇ ɄẛẁɄɟɱɪʫ ʮḛɶɦɓ̋ ɄẛṤɵ ɑʎʫɄɟ ̱☿ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɣʫɂṔʪ  Ʉʸʎˇʻʱɓʺ ᵷɑˈᶽɄʎʤɂ ɐɬʻᾒήɂ Ṕḛ˄Ʉʎʫ ʏʫ

ɒɄɟɄˈɕɥᶗ Ʉʚʕʺ  .ɑˈʱʅʻʤɂ ɑˈʬʱɕʤɂ ʇʆɩ 

1.3.  ʔɂɭʶȵɣʫɄʯṔḗʤɂ 

 ˂ẻɶ˅ɣʫɄʯṔḗʤɂ  Ʉ̍ʬʦʍ 
ᴮ
ɂɬɂɭʍȹ r˄ɭʎʫ̋ ȲɄʖʝȵ ɒɂɰɄyʫ ɣ̂ɱɪɓ Ṕḗʍ ɑ̍ʬɦɕʤɂ ɒɄɋʦʆɕʫ̋ ʔɂɭʁȵ ʛ̍ʚɦɓ ̱☿ ɑʬʁɄɶʑɂ ˂Ỉȹ

 
ᴮ
ɂɭ̍ɟʭẛẁɄɾɾɪɓ ˍ☿ ᵷ  ɒɄɶɵȸʑɂ rʫ Ʉ̍ʦʎʤɂ̋ ɑ̍ʎʫɄᾒήɂ ɒᶚʁȸʑɂ ɑʦʬᾚή ɑ̍ʬʦʎʤɂ ɒɂɰɭʚʤɂ ɑ̍ʬɦɓ ˂Ỉȹ ɑʕɄʁɟɄɇ

Ʉʬɇ ɄʶṔḛʑʺ ɑʫɄʎʤɂ .̱Ịᾚᾇɂ ʨʬʎʤɂ ʘ̒ɵ ɒɄɟɄ̍ɕɥɄɇ ̩ʖ˄ 

2. ɑˈɡˈɓɂṔḘɵɂ ɣʫɄʯṔḗʤɂ 

ˍẻɶ˅ ɕʤ ɣʫɄʯṔḗʤɂʚɦˈ :ˌɔᶝɂ ʛ 

¶  Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ʮḛʅ̒ɓ ʘɄʖʯᶡɂ ʭᾒᾙ ʃˈʖɪɓʺɞɰɄᾟήɄɇ Ʉʬɕʍᶗɂ ʨˈʦʚɓʺɑˈɌʱɟᶟɂ ɑʤɄʬʎʤɂ ˂Ịʍ ɬ. 

¶ ɂ ɑȾˈʶ ȲɄʂʍȵ ʳʫ ɒɄʎʫɄᾒήɂ ɒɄɟɄˈɕɥɂ ɑˈɋʦɓ ˍ☿ ɑʬʶɄɶᶽɂ ɷ̌ɰɭɕʤ ˍ☿ ɑʬʶɄɶᶽɂʺʫɂɱɇ ̓̒ɕɶʫ ʮḛɶɦɓ ɣ

ʎʫɄᾒήɂ ɑʦɥɱᶽɂɄ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɣʫɂɱɇ ʏʫ ʨʍɄʖɕɕʤ ɑ̍. 

¶ ὃḒʦʎʤɂ ɝɦɋʤɂ Ȳɂɱəȹ ɑˈʒɈ ɑɾɾɪɕᶽɂ ɑˈʬʦʎʤɂ ɒᶚᾒᾇɂ ʭʍɭʤ ɱɺʲʤɂ ʢɄʬʍȶɇ ʪɄˈʚʤɂᵷ ɂɱəȹ ˍ☿ ɑʬʶɄɶᶽɂʺ Ȳ

.ὃḒʦʎʤɂ ˍẺʻʤɂ ɱɺʰʺ ɒɄɋɕʟᶽɂ 

¶  ̋  ɆʻɵɄᾚήɂ ʢɄɡʫ ˍ☿ ɐɭ˄ɭɟ ʛʕȵ ɧɕʕ ʭʸʦˈʶȶɓʺ ɑɾɾɪɕᶽɂ ɑˈʱʸᶽɂʺ ɑˈʬʦʎʤɂ ɒɂȲɄʖʟʤɂ ɬɂɭʍȹ 
ᴮ
Ʉ̍ʤɄʍ 
ᴮ
ᶚ̍ʁȶɓ

 .ɑʖʦɕᾟᾇɂ Ɇ̒ɵɄᾚήɂ ʔɰɄʎʫ ɒᶗɄɡʫ ̱☿ 

¶  ὃỰʚɕʤɂ̋ ὃḒʦʎʤɂ ʪɭʚɕʤɂ ɐɱ˄Ʉɶʫ ˂Ịʍ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɣʫɂɱɇ ṕḛʖɦɓ ɰɄɶɖᶽɂʌ  ɰɄʠɕɇᶗɂʺ ʌɂɭɇᶢʤ Ʉʸʎʕɬʺ ɱˆʻʆɓʺ

ɑʦʫɄɺʤɂ ɑˈʱʅʻʤɂ ɑˈʬʱɕʤɂ ʇʆɩʺ ʏʬɕᾒᾇɂ Ʉ˄Ʉʂʙ ɑᾒήɄʎᶽ ʹẛṨɟʻɓʺ ὃḒʦʎʤɂ ɝɦɋʤɂ. 

 

3. ɣʫɄʯṔḗʦʤ ɑʬʍɂɭʤɂ ɒɄˈʯɄʠʫᶗɂ 
 

3.1. ɂ ɟɑ˄ɬɄᶽɂ ɒɄˈʯɄʠʫ 

1. ) ɬɭʍ5.ɑʬʍɂɬ ɒɂɭʎʫʺ ɣʫɂṔḗʤɂʺ ɆʻɵɄᾚήɂ ɐɳʸɟȶɇ ɐɳʸɡʫ ɆʻɵɄɥ ʨʫɄʎʫ ( 

2. .ɑʎʫɄᾒήɂʺ ɑˈʦʠʤɂ ὃỮɋɕʟᶽ ɑʕɄʁᶡɄɇ ɂɯʶ ʏɟɂɱʬɇ ɐɳʸɡʫ ʭɶʚʤɄɇ ɑɋɕʟʫ 

3. .ὃḒʦʎʤɂ ɝɦɋʦʤ ʭʍɂɭʝ ɗˉʯṔḘʯᶗɂ ɑʟɋɹ ɱʕʻɓ 

3.2. ɑˆɱɺɌʤɂ ɒɄˈʯɄʠʫᶡɂ 
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1.  ɰɭʚɉ̋ ɑʖʦɕɪʫ ɒɄɾɾɪɕɇ ɷ̌ɰɭɓ ɑȾ̍ʁ ȲɄʂʍɂ rʫ ɬɭʍ ʭɶʚʤɄɇ.ɑˈʤɄʍ ɒɂ 

2. ʜᶚɕʫɂ  ̱☿ ṔḛɕɶɟɄʑɂ ʨȼɄɵɰ ̱Ịʍ ʔɂɱɹɟɂ̋ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɣʫɄʯɱɇ ɭ̍ɶɡɓ ̱☿ ɑʝɰɄɺʑɂ ˂Ịʍ ɐɰɭʚʤɂ ʃʎɋʤɂ

 .ɑʖʦɕᾟᾇɂ ɆʻɵɄᾚήɂ ɒɄɾɾɪɓ 

3. ḛɋʝ ɬɭʍ ɑɋʑɰṔ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɣʫɄʯɱɇ ʀ̒ɩ ̱☿ r˄ṕḛʬɕʑɂ ʮḛɡ̂ɱᾟήɂ rʫ. 

4.  ʄ̋ɱɹ ʄɂɱɪʯᶗɂ 

1. ɑˈʬʦʎʤɂ ʪɄɶʙᶗɂ ʳʫ ʮḛᾚὉɱᶽɂ ʳ˄ɭˈʎʬʦʤ ɧʬɶ˅ Ʉɋʫ ʘɄɦɕʤᶗɂ ɄẛṤɵ ɑʎʫɄᾒή ɑʎɈɄɕʤɂ ɒɄˈʦʠʦʤ ɣʫɄʯṔḗʤ ɐɱɹ

  .ʭɶʚʤɂ ɄẛẀ ɧʬɶ˅ ὃỮʤɂ ɬɂɭʍᶗɂ ʛʕ̋ ɑɵɂɰɭʤɂ 

2.  ˂Ịʍ ʘ̒ʕ Ʉʬʕ ɭ̍ɟ ɱ˄ɭʚɕɇ ɴ̒ ɰ̂̒ʤɄʠɋʤɂ ɑʦʬɥ ɲɄɕɡ˄ ʮȵɂ ʳ˄ɯʦʤɂ ɬɭʎʤɂʺ ɑɋɶʲʤɄɇ ˍỊʁɄʖɕʤɂ ʮɄɦɕʫᶗ

ʭɶʚʤɂ Ʉʬʶɬɭɦ˄ . 

3.  ˂Ịʍ ʘ̒ʕ Ʉʬʕ ɭ̍ɟ ɱ˄ɭʚɕɇ ̱ỈɄʎʤɂ ʪ̒ʦɇɭʤɂ ɑʦʬɥ ʮȵ ᶗɂ ɲɄɕɡ˄ɕʤɂ ʮɄɦɕʫ ʳ˄ɯʦʤɂ ɬɭʎʤɂʺ ɑɋɶʲʤɄɇ ˍỊʁɄʖ

.ʭɶʚʤɂ Ʉʁɬɭɦ˄ ὃỮʤɂ ɑ̍ʝɂɰɭɕɵᶗɂ ɒɂɰɱʚʑɂ ɲɄ̍ɕɟɂ ʭə ʭɶʚʤɂ Ʉʬʁɬɭɦ˄ 

5.  ɑ̍ɵɂɰɭʤɂ ɒɂɰɱʚʑɂ ɑʕ̒ʖɾʫ 
 

5.1. ɰ̂Ʉɋɟᶗɂ ɒɂɰɱʚʑɂɑ 

 ʨ̍ɦʤ ɄʁɲɄ̍ɕɟɂ ɏɟɂ̒ʤɂ ɬɂ̒ʑɂɄˈʦʎʤɂ ɐɬɄʸɺʤɂ  .ʮḛ̍ɵɂɰɬ ʮḛʦɾʕ ̱Ịʍ ɑʬɶʚʫ 

ʪ.ɰ ὃỲḲɂɰɭʤɂ ɰɱʚʑɂ ʭɵɂ ʫAɰ ɰɱʚʑɂ ɳ ɓɂɭɥʺ ́ɑˈʚɋɵᶗɂ 

1 ɑʫɭʚɕᶽɂ ɒɄˈɡʫṔḗʤɂ ɑɵɭʱʶ CS911 3 CS805 

2 ʪɭʚɕᶽɂ ɆʻɵɄᾚήɂ ɒɄʠɋɹ CS912 3 CS707 

3 ʪɭʚɕᶽɂ ˍẺɄʱʆɽᶗɂ ȲɄʞɯʤɂ CS913 3 CS808 

4  ʘɱʅ ɦɋʤɂɑʫɭʚɕᶽɂ ɝ CS914 3 CS700 

5 ɑɋɵʻᾚήɂ ᴬ ʮɄɶʰᶗɂ ɑˈʦʍɄʖɓ CS921 3 CS911 

6  ᶗɂɑ̂ɲɂ̒ɕʑɂ ɑ̍ɦʚɕʤɂ̋ ɑʍɲ̒ʑɂ ɑʬʊʯ CS922 3 CS912 

7 ɑʤᶗɂ ʭʦʎɔʺ ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ CS923 3 CS913 

8 ɑʫɭʚɕᶽɂ ɄʕɄᾒήɂ ɑʒʤ ɑɡʫɱɇ CS924 3 CS914 
 

5.2. :̱ỈɄʎʤɂ ʪ̒ʦɇɭʤɂ ɑʦʬᾚή ɑ̍ʝɂɰɭɕɵᶗɂ ɒɂɰɱʚʑɂ 

ʪ.ɰ ὃỲḲɂɰɭʤɂ ɰɱʚʑɂ ʭɵɂ ʫɰ ɰɱʚʑɂ ɳ ʹɓɂɭɥʺ ɑˈʚɋɵᶗɂ 

1 ɑˈȿˈɺʤɂ ʭʊʱʤɂ ʭˈʬɾɓʺ ʨˈʦɦɓ CS701 3  
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6.   ɑˈɛɦɋʤɂ ɑʆᾟήɂ 

ɂɮɂ ɑˈɛɦɇ ɑʆɪɇ ʪɭʚɕ˄ ʮɂ ɏʤɄʅ ʨʠʤ ʛɦ˄  ɒɱʕʻɓʹˈʕ : ɑ̍ʤɄɕʤɂ ʄ̋ɱɺʤɂ 

7.  ɬɭʍ ɳɡʯɂ ɭʙ ʭɶʚʤɄɇ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʦʤ ɏɶ̡ʑɂ ɏʤɄʆʤɂ ʮ̒ʠ˄ ʮȵ24 ) ɑ̍ɵɂɰɬ ɐɭɥ̋24 ʪɄʍ ɱ˄ɭʚɕɇ (ɑʍɄɵ

 ʳʍ ʨʚ˄ ᶗ65 ɰɱʚʫ ʨʞ ̱☿ % .ʹʱʍ ʨʚ˄ ᶗ ʪɄʍ ɱ˄ɭʚɕɉʺ 

8.  ʹˈʦʍ ɗɾʯ Ʉʫ ȲɄʖˈɖɵɂ ɭʎɈ ɏɶʲᶽɂ ɏʤɄʆʤɂ ʛɦ˄) ɐɱʚʖʤɂ1 ɑˈɛɦɋʤɂ ɑʆᾟήɂ ʳʫ ( ɝɦɇ ɑʆɪɇ ʪɭʚɕʤɂ

ɺʑɂ ʏʫ ʮ̋ɄʎɕʤɄɇ rʫ ɑʫɭʚʑɂ ɑʆᾟήɂ ɑɺʙɄɦʫ ʀɱʒɈ ʭɶʚʤɂ Ʉʁɬɭɦ˄ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʦʤ ɑ̍ʬʦʎʤɂ ɑɦᾒίʤ ʔɱ

ɟȹ ʨɋʙ Ṕḛ˄Ʉʎʬʦʤ ɄẛṥʚɇɄʆʫ rʫ ɭʝȶɕʦʤ ʔɱɺʑɂ ɰ̒ʂɦɇ ɏʤɄʆʤɂ.ɄẛẁɲɄ 

9.  ɒɄʎʫɄᾒήɂ ɐɰɂɬȹ̋ ɑʎʫɄᾒήɂ̋ ɑ̍ʦʠʤɄɇ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʦʤ Ʉyʬ˄ɭʚɓ ʔɱɺʑɂ ˂Ịʍ̋ ʭɶʚʤɂ rʫ ɐɲɄɡʫ ɑʆᾟήɂ Ṕḗɕʎɔ

ɰɂɭɾɕɵᶗ .ɼʻɾᾟήɄɇ ɐȲɂṔḗʤɂ ɰɂɱʙ 
 

10. ɷ̌ɰɭɕʤɂ ɑȾ̍ʁ ȲɄʂʍȵ ɣʫɄʯṔḗʤɄɇ 

ʪ.ɰ ɷ̌ɰɭɕʤɂ ɑȾ̍ʁ ̒ʂʍ ʭɵɂ ɑ̍ʬʦʎʤɂ ɑɟɰɭʤɂ ɒɄʊɥᶚʫ 

1. ˍỊʍ ˌʰɭᶽɂ ɄɇɄɇ ɭʬɥɂ .ɬ .ɂ ɮɄɕɵɂ  

2. .ɬ ˍỈɄʒʤɂ ᶳɭɋʍ ɑʬʅɄʕ ʜɰɄɺʫ ɮɄɕɵɂ  

3. ɑɋˉɹ ὃỰʒʤɂɭɋʍ ɱʬʍ .ɬ ʜɰɄɺʫ ɮɄɕɵɂ  

4. ʨˈʂʕ ʪᶚɶʤɂɭɋʍ ɭʬɦʫ .ɬ ʜɰɄɺʫ ɮɄɕɵɂ  

5. ˃ɭʸᶽɂ ɭʬɦʫ ˃ɭʸᶽɂ .ɬ ɭʍɄɶʫ ɮɄɕɵɂ  

6. ʔʻˈʎʫ ˍỊʍ ɑʝʺṔḗʫ .ɬ ɭʍɄɶʫ ɮɄɕɵɂ  
 

11. ɣʫɄʯṔḗʤɄɇ ʮḛʚɦɕʦᶽɂ ɑɋʦʆʤɂ ɒɄˈȼɄɾɥɂ 

11.1.  ɬɂɭʍȶɇ ʗɺʝḛʚɦɕʦᶽɂ ɑɋʦʆʤɂ ʨʞʮ ɣʫɄʯṔḗʤɄɇ ʨɥɂɱᶽɂ ʏˈʬɡɇ 

.ɰʪ ʦɥɱᶽɂɑ ɑɋʦʆʤɂ ɬɂɭʍɂ ɒɄʊɥᶚʫ 

1  ɑɋʦʅ ɑʦɥɱᶽɂɑ̍ʝɂɰɭɕɵᶗɂ 4  

2 ɄʕɄɟ ɑɡʫɱɇ 602CS 4  

3 ˍẺɄʱʆɽᶗɂ ȲɄʞɯʤɂ CS808 4  

4 ɒɄʬɟṔḘᶽɂ CS802 4  

5 ɝɦɋʤɂ ʘɱʅ CS700 3  

6 ɒɄˈɡʫṔḗʤɂ ɑɵɭʱʶ CS805 3 CS701 

7 ɆʻɵɄᾚήɂ ɒɄʠɋɹ CS707 4 CS602 

8  ɒɄʸɟɂʺʪɂɭɪɕɵᶗɂ CS710 3 CS701 

9 ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ CS810 3 CS808 
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2  ɑɋʦʅ ɑʦɥɱᶽɂʸʬɕʤɂ˄ɭˈɑ 20  

3 ɝɦɋʤɂ ɑʆɩ ɬɂɭʍɂʺ ʔɱɺᶽɂ ʳʍ ɝɦɋʤɂ ɑɋʦʅ 8  

4 ɝɦɋʤɂ ɑɋʦʅ 8 
 ʪɄʎʤɂ ˍ☿ ʃʎɋʤɂ ɞɱɪɕ˄ ʮɂ ʏʙʻɕʫ

 ˍẻʫɄᾒήɂ2019/2020ʪ 

5 ʮḛɡˆɱᾟήɂ ɑɋʦʅ ɭɟʻ˄ ᶗ  
 

 

11.2.  ɑɋʦʅ ȲɄʬɵȶɇ ʗɺʝ ɑʦɥɱᶽɂʝ̍ɂɰɭɕɵᶗɂɑ 

ʪ.ɰ ʤɂ ʭɵɂɏʤɄʆ ɭ̍ʚʤɂ ʭʙɰ ɒɄʊɥᶚʫ 

1. ɑɇɯʍʻɇɂ ὂỲḲʻʫ ɭʬɦʫ ɭʤɄɩ ᶚɇ  

2. ʱɶʤɂ ὃỲḲʻὃỲḲʻʱɶʤɂ ʭˈʶɂɱɇɂ ᶚɇ  

3. ɭʎɵ ɰɬɄʚʤɂɭɋʍ ɭˈʎɵ ɭʬɥɂ ᶚɇ  

4. ὂỲḳˉʍ ˍỊʍ ʭˈʶɂɱɇɂ ᶚɇ  
 

11.3.  ɑɋʦʅ ȲɄʬɵȶɇ ʗɺʝ ɑʦɥɱᶽɂ˄ɭˈʸʬɕʤɂɑ 

ʪ.ɰ ɏʤɄʆʤɂ ʭɵɂ ɭ̍ʚʤɂ ʭʙɰ ɒɄʊɥᶚʫ 

1. ɱʶɄʆʤɂ ɭʬɦʫ ʭˈʶɂɱɇɂ 17213  

2. ɸʺɄɺʤɂ ʪᶚɶʤɂɭɋʍ ɷʰʻ˄ 17214 ɭˈʙ ʔɄʚ˄ɂ 

3. ʹˈɋʫɂ ˍỊʍ ɑˈɋʫɂ 17214  

4. ʮḛɵʻᾚήɂ ɭʬɦʫ ɑʯɳʫ 17216  

5.  ɰ̒ʬɺʫ ɭʬɦʫ ɭʬɥɂ ɑɦʫɂ 17217 ɭˈʙ ʔɄʚ˄ɂ 

6. ɭʬɥɂ ʻʫɂ Ʉ˄Ʉ˄ 17218  

7. ʮḛɵʻᾚήɂ ɭʬɦʫ ὂỰʫ 17219  

8. ˃ɬɄʫ ɭʬɦʫ ɑ˄ɬɄʕ 17221  

9. ᶳɭɋʍ ɤɄɕʖʫ ɤɄɋɾʫ ʗˆɱɹ 17222  

10. ὃỲṌɂɱʤɂ ɗʲɵʺɂ ɱʬʍ 17223  

11. ɐɰɂɱʑ̒ɇɂ ɭʬɦʫ ʨ̍ʍɄʬɵȹ 17224  

12. ɑʤʻɩ ɭɋʍɭʬɦʫ ᶳ 17226  

13. ʭˈʶɂɱɇɂ ɭʬɦʫ ɷˉʬɩ ʜʺṔḗᶽɂ 14293  

14. ɱʟɉʻɇɂ ɑʦˈʚʍ ˍỊʍ 14283  
 

11.4. ɦɋʤɂ ɑɋʦʅ ȲɄʬɵɂ ʮḛɋ˄ ʗɺʝɘʻ ʭẛṨʕɱɺʫʺ 

ʪ.ɰ ɏʤɄʆʤɂ ʭɵɂ ʭʙɰ ɭˈʚʤɂ ʔɱɺᶽɂ 

1 ʳɶɥ ὂỲḲʻʫ ʪɬɂ 14294 ˌʰɭᶽɂ ɄɇɄɇ ɭʬɥɂ .ɬ .ɂ 

2 ὃỲḲʻʱɶʤɂ ɭʬɦʫ ɑʱˈʟɵ 14291 ʔʻˈʎʫ ˍỊʍ ɑʝʺṔḗʫ .ɬ 

3 ʕɄɑʎʬɟ ˌʞʻɓ ɑʬʅ 14290 ˍỈɄʒʤɂ ᶳɭɋʍ ɑʬʅɄʕ .ɬ 

4 ɱʶɄʆʤɂ ṔḛɺɈ ɑʬʅɄʕ 14288 ʹɋˉɹ ὃỰʒʤɂɭɋʍ ɱʬʍ .ɬ 

5 ɏˈʆʤɂ ʳɶɥ ɑʬʅɄʕ 14287  ˍỈɄʒʤɂ ᶳɭɋʍ ɑʬʅɄʕ .ɬ 

6 ɭʬɥɂ ɭʬɦʫ ʪɳʫɲ 14286 ʹɋˉɹ ὃỰʒʤɂɭɋʍ ɱʬʍ .ɬ 
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7 ɭʬɦʫ ʪᶚɶʤɂɭɋʍ ʪɄɶɖɇɂ 14284 ʔʻˈʎʫ ˍỊʍ ɑʝʺṔḗʫ .ɬ 

8 ȵ ʭʤɄɶʤɂ ɑɺȽɄʍʭʤɄɶʤɂ ɭʬɦʫ 14297 ʔʻˈʎʫ ˍỊʍ ɑʝʺṔḗʫ .ɬ 
 

11.5. ɝɦɋʤɂ ɑʆɩ ʭ˄ɭʚɓ̋ ʔɱɺʑɂ rʍ ɝɦɋʤɂ ɰ̒ʅ ̱┤ ɑɋʦʆʤɂ ȲɄʬɵɂ ʮḛɋ˄ ʗɺʝ 

ʪ.ɰ ɏʤɄʆʤɂ ʭɵɂ ɭ̍ʚʤɂ ʭʙɰ ʔɱɺᶽɂ 

1 ɇɂ ȲɄʱʶ ɰ̒ʖɾʤɂ ɭʬɦʫ ʭ̍ʁɂɱ  16204 ɬɭɦ˄ ʭʤ ɭʎɈ  

2 ɭʬɦʫ ɭˈɶʤɂ ɭʬɦʫ ʭˆɱʫ 16203 ɬɭɦ˄ ʭʤ ɭʎɈ 

3 ɒɂɭˆʻʍ ʭˈʶɂɱɇɂ ɑᾚήɄɽ 142105 ʭʤ ˄ɬɭɦ ɭʎɈ 

4 ʳɶɥ ˌʰᶚˈᾒήɂ ʮɄʱɥ 14285 ɬɭɦ˄ ʭʤ ɭʎɈ 

5 ʭˈʶɂɱɇɂ ˍỊʍ ɑʬʅɄʕ 14289 ɬɭɦ˄ ʭʤ ɭʎɈ 

6 ɱʶɄʆʤɂ ὂỲḳˉʍ ɑˈɉʻʱʫ 14295 ɬɭɦ˄ ʭʤ ɭʎɈ 

7 ɳˆɳʎʤɂɭɋʍ ɭʬɥɂ ɑʤʻɽ  17212 ɬɭɦ˄ ʭʤ ɭʎɈ 

8 ɏȼɂɭʤɂ ᶳɭɋʍ ɭʬɦʫ ʭˆɱʫ 17225 ɬɭɦ˄ ʭʤ ɭʎɈ 
 

12. ʤɂʗɽʻ ˍỊˈɾʖɕʤɂ ʬʦʤ ɑ̍ɵɂɰɭʤɂ ɒɂɰɱʚ 

12.1.  ɰɱʚʫɑɵɭʱʶ ʪɭʚɕʫ ɒɄˈɡʫɱɇ 

ɑʎʫɄᾒήɂ ɑˈʦʠʤɂ ὃḒʦʎʤɂ ʭɶʚʤɂ ɑɋʎɺʤɂ 

ɄẛṤɵ ɒɄʫʻʦʎᶽɂ ɑˈʱʚɓ  ʪʻʦʍɵɄᾚήɂɏ  

 ɰɱʚʑɂ ʭɵɂ ɐɬɄʑɂ ɳʫɰ  ɰɱʚʑɂ ʌ̒ʯ  ɰɱʚʑɂ ɑʤɄɥ ɒɂɭɥʻʤɂ 
ɂ ɒɄʍɄɶʤ

ɑ̍ɶ̌ɰɭɕʤɂ 

 ɒɂɰɱʚʫ

ɑ˄ɭˈʸʬɓ 

 ɑɵɭʱʶ

 ɒɄˈɡʫɱɇ

ʪɭʚɕʫ 

CS911  ˃ɰɄɋɟɂ  3  CS805 

 ɰɱʚʑɂ ɬɄʬɕʍɂ ɫ̂ɰɄɓ ɱʁɄᾚᾇɂ ʭɵʻᶽɂ ɂɰɭʤɂὃỲḲ 

   

  ɰɱʚʬʦʤ ʪɄʎʤɂ ʗɽ̒ʤɂ 

ˌʫɱ˄ ɂɯʶ  ɰɱʚʑɂ ˂Ỉɂ ʀɱʍ ɑɵɭʱʶ ɒɄˈɡʫṔḗʤɂ ʳʫ  ɰ̒ʊɦʫ ʏɵɂʺ ʏʫ ṕḛʝṔḘʤɂ ˂Ịʍ ɒɄˈʦʬʎʤɂ 

ɒɄˈʱʚɕʤɂʺ ȲɄʱɋʤ ɑʬʊʯɂ ɑˈɡʫɱɇ əʻʫɑʚ ṕḛʝṔḘʤɂʺ ˂Ịʍ  ʘɱʆʤɂ ɑʚˈɹɱʤɂ ȲɄʱɋʤ ɒɄˈɡʫṔḗʤɂ ̋ ʪʻʸʖʫ 

ɐɬɄʍɂ ʪɂɭɪɕɵᶗɂ ɒɄˈɡʫṔḗʤɂ ɑʦʬʎɕɶᶽɂ ɑɵɂɰɬ ʭˈʶɄʖᶽɂ ɵɄɵᶗɂɑˈ ɑɵɭʱʸʦʤ ɒɄˈɡʫṔḗʤɂ ᾘᾎʱᶽ 

ὃỲḵʤɂȲ ᵷ ɤɱʅ ʏˈʁɂʻʫ ɑʖʦɕɪʫ ̱☿ ɑʯɄˈɽ ɒɄˈɡʫṔḗʤɂ ɑɵɭʱʸʤɄʞ ɑˈɶʟʎʤɂ ʭʊʱʦʤ ɐɬɄʍȹ ʏˈʲɾɓ 

ɐɱʖɺʤɂ  ɑˈɡʫṔḗʤɂæ ɑɵɭʱʶ ɒɄˈɡʫɱɇ ɑʕɱʒʤɂ ɑʖˈʊʱʤɂ ɧˈʁʻɓʺ ʨʞɄɺᶽɂ ɑˆɱɺɌʤɂ ɑʚʦʎɕᶽɂ 

ɐɰɂɬȺɇ ʏ̌ɰɄɺʑɂ ɂṔḛɩɂʺ ʗˆɱʎɕʤɂ Ʉʫ ̒ʁ ɬʻɾʚᶽɂ ɒɄˈɡʫṔḗɇ CASE Ʉʫʺ ɄʸɾȼɄɾɩ ɭɥȶʞ ɘɭɥȵ 

ɒɄˈʱʚɓ ɑɵɭʱʶ ɒɄˈɡʫṔḗʤɂ ɑɛ˄ɭᾚήɂ ʪɄᶽᶡɂʺ ɱ˄ɮɄᾚᾇɄɇ ὃỮʤɂ ɏɡ˄ Ʉʸʎʁʺ ʮḛʍ ɰɄɋɕʍᶗɂ ɭʱʍ 

ɑɋʑɱʤɂ ̱☿ Ʉʸʫɂɭɪɕɵɂ ʳʫ ʨɋGʙ ˃ȵ ɑɶɵȸʫ ɞɄɕʯȹ ɒɄˈɡʫɱɇ 

 ʛʚɦ˄ ˃ɯʤɂ ɰɱʚʑɂ ̓̒ɕɦʫ

ὃỲḳˉȼɱʤɂ ʔɭʸʤɂ 
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:  ɰɱʚʑɂ ʔɂɭʁɂ 

:̱ỈɄɕʤɂ ̱┤ ɰɱʚʑɂ ɑɵɂɰɭʤ ɑ̍ɶ̄ȼɱʤɂ ʔɂɭʁᶗɂ ʨɛʬɕɓ 

1. ʍ ʔɱʎɕʤɂʪʻʸʖʫ ˂Ị  ɒɄ̍ɡʫṔḗʤɂ ɑɵɭɦʁ ɰ̒yʉ ̱Ẻɂ̋ɬ ɆɄʎ̍ɖɵɂ̋ ɒɄ̍ɡʫṔḗʤɂ ɑɵɭɦʁ

ɐɭ˄ɭᾒήɂ ʪʻʦʎʤɂ ɭɥȶʞ 

2. ɂ ȲɄʱɇ ɑˈʦʬʍ ȲɄʱəɂ ɒɄˈɡʫṔḗʤɂ ɑɵɭʱʶ ɒɄˈᾒᾎʱʫ ʛˈɋʆɓ ʳʫ ɏʤɄʆʤɂ ʮḛʟʬɓɒɄˈɡʫṔḗʤ 

3. ɑʙᶚʬʎʤɂ ɒɄ̍ɡʫṔḗʤɂ ɑʬʊʯɂ ȲɄɦɋʤ  ɑʫɲᶚʤɂ ɑʕɱʎʑɂ̋ ɐɰɄyʑɄɇ ɏʤɄʆʤɂ ɭ̂̋ɳɓ 

4.  ʘɱʅ rʫ ɑʖʦɕɪʫ ʌɂ̒ʯȶɇ ˂Ịʍ ʔɱʎɕʤɂ  Ṕḗʤɂ ʭʊʱʤɂ ɒɄɋʦʆɕʫ ʗɽʺ ɒɄʆʆɪʫʺɑˈɡʫ 

5.  ɄʁɲɄɡʯɂ ɒɂ̋ɬɂ̋ ɒɄ̍ɡʫṔḗʤɂ ȲɄɦɇ ʏ̌ɰɄɺʫ ʘɱʕ ʢ̒ɥ ɑ̍ɵɄɵᶗɂ ʭ̍ʁɄʖʑɄɇ ʪɄʑᶗɂ ʮḛʟʬɓ

ɂ ɑɵɭʱʶ ɒɄˈᾒᾎʱʫ ʛˈɋʆɓ ʳʫ ɏʤɄʆʤɂɒɄˈɡʫṔḗʤɂ ȲɄʱɇ ɑˈʦʬʍ ȲɄʱəɂ ɒɄˈɡʫṔḗʤ 

 ɰɱʚʑɂ ɒɄ̂̒ɕɦʫ  

ɒɂɱʁɄᾚᾇɂ ɏɶɥ ɰɱʚʑɂ ɒɄ̂̒ɕɦʫ ʀɱʍ  

 ɐɱʁɄᾚᾇɂ ʭʙɰ  ̒ ɕɦʫ ʀɱʍɄᾚᾇɂ  ̓ɐɱʁ  

) ɐɱʁɄɦʫ1(  ɒɄˈɡʫṔḗʤɂ ɑɵɭʱʸʤ ɑʫɭʚʫ 

) ɐɱʁɄɦʫ2(  ɒɄˈɡʫṔḗʤɂ ȲɄʱɇ ɒɄˈᾒᾎʱʫʺ ɏˈʤɄɵɂ 

) ɐɱʁɄɦʫ3(  ɵɭʱʶ ʢɄʬʍȵ ɑʱʟˈᶽ ɐɭʍɄɶᶽɂ ɑˈɡʫṔḗʤɂ ɒɂʺɬᶗɂɒɄˈɡʫṔḗʤɂ ɑ  

) ɐɱʁɄɦʫ4(  ɒɄ̍ɡʫṔḗʤɂ ȲɄɦɇ ʏ̌ɰɄɺʫ ɐɰɂɬȹ ̋ ʨʬʎʤɂ ʘɱGʕ 

) ɐɱʁɄɦʫ5(  ʫṔḗʤɂ ȲɄʱɋʤ ɑˈɵɄɵᶗɂ ɒɂɭɥʻʤɂ ɑȼɳɡɓɒɄˈɡ  

) ɐɱʁɄɦʫ6(  ɒɄˈɡʫṔḗʤɂ ɰɄɋɕɩɂ 

)ɐɱʁɄɦʫ7(  ɒɄˈɡʫṔḗʤɂ ɑˈʤɄʚɕʯɂ ɑˈɽɄɩ ʺ ɑʦʬʎɕɶᶽɂ ɒɄˈɡʫṔḗʤɂ ʪɂɭɪɕɵᶗɂ ɐɬɄʍȹ 

)ɐɱʁɄɦʫ8(  ᶽɂ ʗˈɽʻɓ )ɒɄˈɡʫṔḗʤɂ ʗˈɽʻɓ(ɒɄɋʦʆɕ  

)ɐɱʁɄɦʫ9(  Ỳḵʤɂ ᾘᾎʱʬʦʤ ɑˈɵɄɵᶗɂ ʭˈʶɄʖᶽɂȲὃ  ɐɭɥʻᶽɂ ʗˈɽʻɕʤɂ ɑʒʤ ʪɂɭɪɕɵɂ ʺUML 

)ɐɱʁɄɦʫ10(  ɕᶽɂ ʗˈɽʻɓʺ ɱɾɥ ɱʆʦʤ Ʉʚʕʺ ɒɄɋʦʆɑˈʲȼɄʠʤɂ/ɑˈȿˈɺʤɂ ɑʚˆ 

)ɐɱʁɄɦʫ11(  ʭˈʬɾɕʤɂ ɑʦɥɱʫ 

)ɐɱʁɄɦʫ12(  (ɑɡʫṔḗʤɂ) ɯˈʖʱɕʤɂ ɑʦɥɱʫ 

)ɐɱʁɄɦʫ13(  ɒɄˈɡʫṔḗʤɂ ɑʯɄˈɽ 

)ɐɱʁɄɦʫ14(  

 ʏˈʁɂʻʫʭʊʱʦʤ ɑˈɶʟʎʤɂ ɑɵɭʱʸʤɂ ɒɄˈɡʫṔḗʤɂ ɑɵɭʱʶ ˍ☿ ɑʫɭʚɕʫReverse Engineering - 

 ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ʏˈʲɾɓ ɐɬɄʍȹrefactoring- ʁɭʱɑʖˈʊʱʤɂ ɑʕɱʒʤɂ ɒɄˈɡʫɱɇ ɑɵcleanroom 

software engineering 

☿ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɘɄɦɇɂ ̱ɒɄˈɡʫṔḗʤɂ ɑɵɭʱʶ ʢɄɡʫ 

ɷ̌ɰɭɕʤɂ ʘɱʅ 

┤ ɄyʍɄɋɓɂ ʭɕ̄ɵ ὃỮʤɂ ʘɱʆʤ ʀɱʍɷ̌ɰɭɕʤɂ ̱ 

¶ ɒɄɺʙɄʱʫ/ɒɂɱʁɄᾚᾇɂ 

¶ ʳ̂ɰɄʬɕʤɂ ɑˈʚˈɋʆɕʤɂ 

¶ ɒɄʚˈɋʆɕʤɂ ɑˈʦʬʎʤɂ 

ʭ̍̍ʚɕʤɂ ʘɱʅ 

 ɰɱʚʑɂ ʢᶚɩ Ɇᶚʆʤɂ ʭ̍̍ʚɓ ʘɱʅ 

¶ ɦɕʫɂʮɄ ʭˈʚɓ / ˁʖɾʯ ɒɂɰɄɋɕɩᶗɂ ᵷɰ̒ʂᾚήɂ ɒɄɋɟɂʻʤɂʺ 

ʮɄɦɕʫɂ ɒɄʚɾʦʫ̋ ɑ̍ɛɦɋʤɂ ȲɄʂ̍ɋʤɂ ʘɂɰ̋ᶗɂ ɲɄɡʯɂ ˌȽɄẛẃ 

ʏɟɂɱᶽɂ 

1. Software Engineering  (2011 )Somme rvilleᵷ Ianᵷ9 Edᵷ Addison-Wesley 

2. ɱʁɂɲ )ʮḛɶɥ ɞɄᾚήɂ2006ɑɵɭʱʶ ( ɒɄˈɡʫṔḗʤɂ  ʌɄʎɹᵷ  ɐɰɂɬᶗɂ̋ ɑɵɭɦyʤɂ ́̍ȼɄɦɓ

ʪʻʦʎʤɂʺ ɱɺɖʤ 
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3. ɋʍɂɭ)ʮḛɶɥɭˈᾒᾇ2015 ɐɭɥʻᶽɂ ɒɄˈɡʫṔḗʤɂ ʗɽʺ ɑʒʤ(UML ɐɬ̋ɭᾚᾇɂ ˃ɰ̒ɟᵷ 

ɱʁɄᾚᾇɂ ɭˈʍɂʻʫ 
ɒɄʯɄɦɕʫᶗɂ ɑˈʖɾʱʤɂ 

ɒɄʍɄɶʤɂ ɑˈɌɕʟᶽɂ 

12.2. ʪɭʚɕʫ Ɇ̒ɵɄɥ ɒɄʠɋɹ ɰɱʚʫ 

ɋʎɺʤɂɑ ὃḒʦʎʤɂ ʭɶʚʤɂ ɑˈʦʠʤɂ ɑʎʫɄᾒήɂ 

 ɏɵɄᾚήɂ ʪʻʦʍ ɒɄʫʻʦʎᶽɂ ɑˈʱʚɓ ɄẛṤɵ 

 ɒɂɰɱʚʫ

ɑ˄ɭˈʸʬɓ 
ɑ̍ɶ̌ɰɭɕʤɂ ɒɄʍɄɶʤɂ ɒɂɭɥʻʤɂ ɑʤɄɥ ʑɂ ɰɱʚ  ɰɱʚʑɂ ʌ̒ʯ ɐɬɄʑɂ ɳʫɰ  ɰɱʚʑɂ ʭɵɂ 

Cs707  3   Cs912 

 ɑɵɂɰɬ

 ɒɄʠɋɺʤɂ

ɑʫɭʚɕᶽɂ 

ὃỲḲɂɰɭʤɂ ʭɵ̒ ɂʑ ɱʁɄᾚᾇɂ  ɰɱʚʑɂ ɬɄʬɕʍɂ ɫ̂ɰɄɓ 

2018/2019  ɭʬɥɂ .ɬˌʰɭᶽɂ ɄɇɄɇ 2014 

 
 ʪɄʎʤɂ ʗɽʻʤɂ

 ɰɱʚʬʦʤ 

 

 ɰɱʚʑɂ ̓̒ɕɦʫ 

 ʛʚɦ˄ ˃ɯʤɂ

ʔɭʸʤɂ 

ɂ ˂┤ ɰɱʚʑɂ ɑɵɂɰɭʤ ɑ̍ɶ̄ȼɱʤɂ ʔɂɭʁᶗɂ ʨɛʬɕɓ:ˍỈɄɕʤ 

Ʉẛṿɂɬɂ ʮḛɶɦɓ ̱Ịʍ ɭʍɄɶɔ ὃỮʤɂ ɷɵᶗɂ ʭyʕ ʏʫ  Ʉyʍɂ̒ʯȶɇ ɒɄʠɋɺʤɂ ̱☿ ɰ̒ʆɕʤɄɇ ʗ̂ɱʎɕʤɂ 

 ʛʕɂɱᶽɂ ʨʞɄɺᶽɂʺ ɑʫɭʚɕᶽɂ ɆʻɵɄᾚήɂ ɒɄʠɋɹ ɒɄʯʻʠʫ ɏʤɄʆʤɂ ʗˆɱʎɔɄyʤ ʢ̒ʦɥ ʏʁ̋ ɑ̍ʖ̍ʝ̋ Ʉyʎʫ 

ʨʒɺᶽɂ ᵷ ʭʬɾᶽɂ ᵷʪɭɪɕɶᶽɂ :Ʉẛṧʫ ʹʎʙʻɕ˄ Ʉʫ  ᵺʭʬɾɓ Ʉʬʫʺ ᵷʹʫɭʚɓ ʮɂ ɏɡ˄ Ʉʫ ɑʟɋɺʤɂ 

ɂ ɒɄʯʻʠʫɂʺ ɑʟɋɺʤɒɄʫʻʦʎᶽɂ ɆɄˈɶʰᶗ ˂Ịɛᶽɂ ɑʚˆɱʆʤ 

ɑˈʦɋʚɕɶᶽɂʺ ɑˈʤɄᾚήɂ ɒɄ˄ɭɦɕʤɂʺ ɒɄʠɋɺʤɂ 

 ɰɱʚʑɂ ʔɂɭʁɂ 

 

 ɰɱʚʑɂ ɒɄ̂̒ɕɦʫ ʀɱʍ 

General principles of network designæ Review of basic concepts from earlier course(s) Design 

principles and arguments 

Wireless and mobile networking 

Basic MAC and PHY principles 

Bluetoothᵷ Wifiᵷ GSMᵷ 3Gᵷ 4G 

Mobility and Cloud services 

Datacenter and high--Ȥperformance networking 

Supercomputer interconnectsᵷ datacenter topologies 

Infinibandᵷ RDMAᵷ etc. 

L7 switchingᵷ load balancingᵷ OpenFlowᵷ network virtualization 

Virtual machine networkingᵷ IOVᵷ soWswitches. 

 ɐɱʁɄɦʫ1 

Network performance:  bandwidthᵷ latencyᵷ throughput 

Application  requirements 

 ɐɱʁɄɦʫ2 
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Network design principles (naming) 

Layering and  Modularity (ISO  vrs TCP) 

Advantage and  Disadvantage of  Layering design 

Tunneling and virtual networks (why and what it provides?) 

Virtual LANs ᵷ Internet Hourglass 

 ɐɱʁɄɦʫ3 

Wireless Fundamentalsᵷ Wireless Physical and  MAC layers principles 

Mobile IPᵷ SIPᵷ Wireless TCP 

  ɐɱʁɄɦʫ4 

Medium Access (Cont)ᵷ TDMAᵷ CDMAᵷ XOR in the AIRᵷ BMAC  ɐɱʁɄɦʫ5 

Wireless Networks:                         (ɑˈʟʦɵᶚʤɂ ɒɄʠɋɺʤɂ ɒᶗʻʞʻɓɱɉʺ ɑʎˈɋʅ ʮḛɇ ʛˆɱʖɕʤɂ) 

Wireless Personal Area Networks 

IEEE 802.15.1 (Bluetooth)ᵷ IrDa ᵷ Zigbeeᵷ sensor networksᵷ etc. 

Wireless Local Area Networks 

IEEE 802.11ᵷ aᵷ bᵷ gᵷ etc. (infrastructure and ad hoc) 

Cellular Area Network 

GSMᵷ UMTSᵷ LTEᵷ WiMAX 

ɐɱʁɄɦʫ6.7 

ɺʤɂ ˍ☿ ὃỲṌɂṔḘʕᶗɂ ʮɂʻʱʎʤɂ                        ʜɱɦɕʤɂ ɞᶚʍʺ  ɑˈʟʦɵᶚʤɂ ɒɄʠɋIP in Wirelessᵷ 

Mobilityᵷ  IPv6ᵷ Wireless TCP 

 ɐɱʁɄɦʫ8 

ɺʤɂɄʠɋ                                           ˍ♀ɂɱʤɂ Ȳɂɬᶗɂ ɒHigh Performance Networking 

Super Computersᵷ Network topologyᵷ Topology choosing criteria 

Packet processingᵷ  Remote direct memory access (RDMA) 

 ɐɱʁɄɦʫ9 

Datacenter networkingɒɄʯɄˈɋʤɂ ɳʝɱʫ 

Scaling Ethernet 

 ɐɱʁɄɦʫ10 

Network virtualization  ɑˈȼɄ˄ṕḛʖʤɂ ɑʟɋɺʤɂ ʳʫ ɐɬɄʖɕɵᶗɂ ɑˈʁɂṔḘʕᶗɂ ɒɄʠɋɺʤɂ 

Goalsᵷ Virtual Local Area Network (VLAN) 

Open Flowᵷ Software design network (SDN)ᵷ Building SDN blocks 

 ɐɱʁɄɦʫ11 

Network I/O Virtualizationᵷ  Para virtualizationᵷ SR-IOV  ɐɱʁɄɦʫ12 

Datacenter TCPᵷ L7 Switching  ɐɱʁɄɦʫ

ᵷ1413 

:ɑ̍ʤɄɕʤɂ ɒɂɰɄyʑɂ ɆɄɶɖʝɂ rʫ ɏʤɄʆʤɂ rʟʬɕ˄ ʮɂ ʏʙ̒ɕʑɂ rʬʕ ɰɱʚʑɂ ɂɯʁ ɑɵɂɰɬ ɱəȹ 

ˈɵ ɑʟɋɺʤɂ ɤɂṔḘʙɂ ɒɄʯɄ̍ɋʤɂ ɳʝɱʫ rʫ ʪɳᾚήɂ ́̍ɟ̒ɓ̋ Ʉẛẁᶗ̒ʞ̒ɓ̋ɱɉ̋ ɑ̂̒ʦᾟήɂ̋ ɑ̍ʟʦɵᶚʤɂ̋ ɑ̍ʟʦɶʤɂ ɒɄʠɋɺʤɄɇ Ʉʬʦʫ ʮ̒ʠ

ɂṔḘʕᶗɂ.ʹʦʬʍ ɑʎˈɋʅʺ ʹɕȿˈɋʤ ɑɋɵɄʱᶽɂ ɑˈʁ 

 ʨˈɾɦɕʤɂ

ʏʙʻɕᶽɂ 

 

ɒɂɱʁɄᾚᾇɂ 

ʭẛṿᶚʫɲ ˂Ịʍ Ʉyʁɱʎʤ Ɇᶚʆʤɂ ʨɋʙ rʫ ʀɱʎɔ̋ ʭyʖɓ ᵷɒɄʠɋɺʤɂ ɿɾɪɓ ɑ̍ʬʦʍ ʘɂɰ̋ɂ ɰɄ̍ɕɩɂ 

ɕʤɂ ʘɱʅɷ̌ɰɭ 

 

ʛɦɕɶᶽɂ ʌʻɋɵᶗɂ ʭˈˈʚɕʤɂ ɑʚˆɱʅ  ɑɋɶʲʤɂ% 

  ʢ̋ɂ ˁʖɾʯ ʮɄɦɕʫɂ 

ʮɄə ˁʖɾʯ ʮɄɦɕʫɂ 

15% 

15% 

ɒɄʯɄɦɕʫᶗɂ ʢ̋ɭɟ ɏɶɥ ʫɂɦɕȽɄẛẃ ʮɄˌ 70% 
 

ʭ̍̍ʚɕʤɂ ʘɱʅ 

 

IkanMarsic. (2013). Computer Networks Performance and Quality of service. 

Olivier Bonaventure. (2011). Computer Networking Principlesᵷ 

ʏɟɂɱᶽɂ 
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Protocols and Practice. 

Behrouz  A. Forouzan.  ().Data Communications and Networking ᵷMcGraw-Hill Forouzan Networking 

Series. 

Jochen  Schiller . (). Mobile Communications 2nd editionᵷ ᵷ Addison Wesley 

William Stallings .(). Wireless Communications & Networksᵷ 

ɑˈʖɾʱʤɂ ɒɄʯɄɦɕʫᶗɂ 

ɑˈɌɕʟᶽɂ ɒɄʍɄɶʤɂ 

 ɭˈʍɂʻʫ

(ɱʁɄɦʫ) 

 

× ʪɭʚɕʫ ̱ẺɄɦʆɽɂ ȲɄʞɮ ɰɱʚʫ 

ɑɋʎɺʤɂ ὃḒʦʎʤɂ ʭɶʚʤɂ ɑˈʦʠʤɂ ɑʎʫɄᾒήɂ 

 ήɂ ʪʻʦʍᾚɵɄɏ ɒɄʫʻʦʎᶽɂ ɑˈʱʚɓ 
ɄẛṤɵ 

ɑ˄ɭ̍yʬɓ ɒɂɰɱʚʫ ɑ̍ɶ̌ɰɭɕʤɂ ɒɄʍɄɶʤɂ ɒɂɭɥʻʤɂ  ɑʤɄɥ

 ɰɱʚʑɂ 

 ɰɱʚʑɂ ʌ̒ʯ ɂʑ ɳʫɰɐɬɄ  ɰɱʚʑɂ ʭɵɂ 

Cs808 
ˍỊʬʍ 

- 

 ˃ɱʊʯ 

4 
3   ˃ɰɄɋɟɂ CS913 

 ȲɄʞɮ

 ˍẺɄʱʆɽɂ

ʪɭʚɕʫ 

Advanced 

Artificial  

Intelligenc

e 

 ̒ ᶽɂɂ ʭɵỲḲɂɰɭʤὃ ɱʁɄᾚᾇɂ 
 ɬɄʬɕʍɂ ɫ̂ɰɄɓ

 ɰɱʚʑɂ 

ʗ̂ɱɩ ̋ ʏ̍ɉɰ ʹɋˉɹ ὃỰʒʤɂɭɋʍ ɱʬʍ .ɬ 2014 

ɂɰɱʚʫ ̱☿ Ɇ̒ɵɄᾚήɂ ɏʤɄʅ ʪɭɪɓ ὃỮʤɂ ʏ̍ʁɂ̒ʑɂ rʫ ɑʍ̒ʬɡʫ ɰɱʚʑɂ ɂɯʁ ˃̒ɦ˄ ɐṔḛɋᾟήɂ ʭʊɦʤɂ ɰɱʚʫ ʨɛʫ ɑʫɭʚɕʫ ɒ

ɕɵᶗɂ ʮḛʯɂ̒ʙ ᵷɄyʦ̍ɛʬɓ ʘɱʅ̋ ɑʕɱʎʑɂ ɆɄɶɖʝɂ ʏ̍ʁɂ̒ʑɂ ɻɯʁ rʫ̋ ɒɄʯɄ̍ɋʤɂ r˄ɭʎɔ ɰɱʚʫ̋ɞɄɕʲ ᵷ  ˂Ịʍ ὃỰɋᶽɂ ɞɄɕʲɕɵᶗɂ

ɒᶗɄᾚήɂ ʭʊʱʤɂᵷ ɑˈʝɯʤɂ  ɑʒʦɇ ɒɄʚˈɋʆɓ ᵷ ˍẺɄʱʆɽᶗɂ ȲɄʞɯʤɂ ɑɡʫɱɇ ɒɄʒʤ ᵷˌɊɄɋʂʤɂ ʛʆʱᶽɂʺ ˌʠˈɵᶚʟʤ ʛʆʱᶽɂᵷ

 rʫ ɄʁṔḛʑ̋ ᵷɞ̒ʤ̋ɱɇ ʢɄɡʫ ʪɭɪɓ ὃỮʤɂ ʏˈʁɂʻᶽɂ ʌ̋ɱʕ̋ ˍẺɄʱʆɽᶗɂ ȲɄʞɯʤɂ 

 ʗɽʻʤɂ

 ɰɱʚʬʦʤ ʪɄʎʤɂ 

  ̓̒ɕɦʫ

 ɰɱʚʑɂ 

 ʛʚɦ˄ ˃ɯʤɂ

ʔɭʸʤɂ 

  ʶᶗɂ ʨɛʬɕɓɑˈɶˉȼɱʤɂ ʔɂɭ  ɰɱʚʑɂ ɑɵɂɰɭʤˍỈɄɕʤɄɋʕ: 

1. .ˍẺɄʱʆɽᶗɂ ȲɄʞɯʤɂ ˍ☿ ɑʫɭɪɕɶᶽɂ ɒɄˈʱʚɕʤɂ ʺ ɑˈɵɄɵᶗɂ ʭˈʶɄʖᶽɄɇ ɏʤɄʆʤɂ ʗˆɱʎɔ 

2.  ̋ ɑʕɱʎʑɂ ɆɄɶɖʝɂ ʘɱʆɇ ɏʤɄʆʤɂ ʗ̂ɱʎɔ  Ʉyʦ̍ɛʬɕʤ ʨɛʫᶗɂ ɑʚ̂ɱʆʤɂ  ɰɄ̍ɕɩɂ̋  Ʉyʦ̍ɛʬɓ ʘɱʅ 

3. Ʉʫ̒ʚʫ̋ ɑʕɱʎʑɂ ˂Ịʍ ɑ̡̍ɋʑɂ ʭʊɦʤɂ ȲɄɦɇ ʘɱʅ ɑʕɱʎʫ rʫ ɏʤɄʆʤɂ ʮḛʟʬɓ.Ʉẛẁ 

4. ɑʕɱʎʫ ɐɭʍɄʙ ȲɄʱɇ ɑˈʖˈʝʺ ˍẺɄʱʆɽᶗɂ ȲɄʞɯʤɂ ɑɡʫɱɇ ɒɄʒʤ ɭɥȵ ˂Ịʍ ʔɱʎɕʤɂ 

5. Ẻ̱Ʉɦʆɽᶗɂ ȲɄʞɯʤɂ ʭʦʍ ̱☿ ɝɦɋʤɂ ɒᶗɄɡʫ ˂Ịʍ ɏʤɄʆʤɂ ʜɰɂɭʫ ɧɕʕ 

 ɰɱʚʑɂ ʔɂɭʁɂ 
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 ɰɱʚʑɂ ɒɄ̂̒ɕɦʫ ʀɱʍ 
o Introduction  

o What is intelligence? What is artificial intelligence? 

o Central goals of Artificial Intelligenceᵷ Why do AI? 

o Whatês involved in Intelligence? 

o Can Computers Talk? Can Computers Recognize Speech? 

o Recognizing human speech   ᵷ Can Computers Understand speech? 

 

 ɐɱʁɄɦʫ1 

o Artificial Intelligence and intelligent agents 

o What an intelligent agent can do?  

o Knowledge representation and reasoning in agents 

o Example of Agents 

o Basic agent architecture 

o Transparency and Explanations  

o Ability to communicate 

o Use of huge amounts of knowledge 

o Use of heuristics 

o Reasoning with Incomplete or Conflicting data 

o Ability to learn 

o Extended agent architecture 

o Why are intelligent agents important 

o Intelligent agents: Conclusion 

  ɐɱʁɄɦʫ2ᵷ3 

o Knowledge Acquisition for agent development 

o How are agents built:  

o Manual knowledge acquisition 

o Mixed-initiative knowledge acquisition 

o Autonomous knowledge acquisition 

 ɐɱʁɄɦʫ4 

o Knowledge ᵷ Types of Knowledgeᵷ  

o Knowledge Representation Techniquesᵷ framesᵷ Rulesᵷ Semantic Netsᵷ LogicᵷObject-

Attribute-Value (OAV)ᵷ  

 ɐɱʁɄɦʫ5ᵷ6 

o Expert System 

o What is Expert System? 

o The Structure of an Expert system 

o Knowledgeᵷ Knowledge Acquisition and Validation 

o Approaches to knowledge Acquisition 

o Building Expert Systems 

o The Expert System Lifecycle 

 

ɐɱʁɄɦʫ7ᵷ8 

 

o First Exam 10%  ɐɱʁɄɦʫ9 

  ʔɂɭʶɂ ɬɱɵ

 ɰɱʚʑɂ

 ɑˈɶˉȼɱʤɂ

ɑˈʍɱʖʤɂʺ 
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o Rule æBased Expert Systems 

o Rules as a knowledge representation technique 

o Structure of a rule-based expert system 

o Production system model 

o Basic & Complete Structure of a rule-base expert system 

o Characteristic of an expert system 

o Comparison of expert systems with conventional systems and human 

experts 

o Forward Chaining and Backward Chaining 

o How do we choose between forward and Backward Chaining? 

o Conflict resolution 

o Methods used for conflict resolution 

ɐɱʁɄɦʫ10ᵷ11 

o Uncertainty ᵷ  Certainty Factorsᵷ probability theory 

o FUZZY LOGIC 

o Conception of Fuzzy Logic 

o Membership function of fuzzy logic 

o How does Fuzzy logic work? 

o Fuzzy Set Operations 

o Fuzzy Expert System 

o Building Fuzzy Systems 

o Where is fuzzy logic used? 

 ɐɱʁɄɦʫ12ᵷ13 

o Case-Based Reasoning (CBR) 

o What is case-based reasoning? 

o Case based reasoning paradigmᵷ  The CBR cycle 

o Representation of Cases 

o Types of CBR 

o Applications of CBR 

o Similarity Computation- Calculating Feature Similarity 

o How to Adapt the Solutionᵷ Automated Adaptation Methods 

 ɐɱʁɄɦʫ14ᵷ15 

o Second Exam 10%  ɐɱʁɄɦʫ16 

Programming In Logic 

o Prolog Programming Languageᵷ Using External and Internal Goals 

o Repetition and Recursionᵷ  

o Repetition and Backtracking ᵷ Methods for Repetition 

o Some applications  

ɦʫɐɱʁɄ17ᵷ18 

Seminar &home work dissection      10%  ɐɱʁɄɦʫ19 

 ɑʒʦɇ ɒɄʚˈɋʆɕʤɂ ʃʎɈ ɏʤɄʆʤɂ ˁʆʎ˅Prolog   ɒɂɱʁɄᾚᾇɂ ˍ☿ Ʉʸʚˈɋʆɓ ʳʟʬᶽɂ ʏˈʁɂʻᶽɂ ʃʎɋʤ ˍỊʬʍ ʛˈɋʆɕʝ

.ɐṔḛɩᶗɂ 

ˍỊʬʎʤɂ 

ɑɵɂɰɬ ɱəȹ :ɑ̍ʤɄɕʤɂ ɒɂɰɄyʑɂ ɆɄɶɖʝɂ  rʫ ɏʤɄʆʤɂ rʟʬɕ˄ ʮɂ ʏʙ̒ɕʑɂ rʫ ɰɱʚʑɂ ɂɯʁ 

1. ʭˈʶɄʖᶽɂ .ˍẺɄʱʆɽᶗɂ ȲɄʞɯʤɂ ˍ☿ ɑʫɭɪɕɶᶽɂ ɒɄˈʱʚɕʤɂ ʺ ɑˈɵɄɵᶗɂ 

2.   Ʉyʦ̍ɛʬɕʤ ɑɦ̍ᾚὝʤɂ ɑ̍ʤᶗɂ ɰɄ̍ɕɩɂ̋ ɄẛẀɄɶɖʝɂ ʘɱʅ̋ ɑʕɱʎʑɂ ɑ̍ʍ̒ʯ 

3. .ɄẛẁɄʫ̒ʚʫ̋ ɑʕɱʎʑɂ ˂Ịʍ ɑ̡̍ɋʑɂ ʭʊɦʤɂ ȲɄɦɇ ʘɱʅ 

 ʨˈɾɦɕʤɂ

ʏʙʻɕᶽɂ 
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4. ʤɂ ɑɡʫɱɇ ɒɄʒʦɇ ˍỊʬʎʤɂ ʛˈɋʆɕʤɂ ɑˈʖˈʝʺ ˍẺɄʱʆɽᶗɂ ȲɄʞɯ Ʉʸʫɂɭɪɕɵɂɑʕɱʎʫ ɐɭʍɄʙ ȲɄʱɇ ˍ☿ 

5. ʞɯʤɂ ʭʦʍ ɒɂɰ̒ʆɓˍẺɄʱʆɽᶗɂ ȲɄ .ʹɓᶗɄɡʫʺ 

ɑ̍ʚ̍ɋʆɓ r̂ɰɄʬɓ̋ ɒɄɺʙɄɦʫ̋ ɰɄɦʬɵ  ᵷɒɂɱʁɄɦʫ ɷ̌ɰɭɕʤɂ ʘɱʅ 

ʛɦɕɶᶽɂ ʌʻɋɵᶗɂ ʭˈˈʚɕʤɂ ɑʚˆɱʅ ɑɋɶʲʤɂ100 % 

 ɭʎɈ8 ɒɂɱʁɄɦʫ  ʢ̋ȵ ̩ʖɾʯ 10% 

 ɭʎɈ15ɐɱʁɄɦʫ ˌʰɄə ˌʖɾʯ 10% 

 ɰɱʚʑɂ ɑ˄Ʉẛẃ ʨʬʍ ɑʙɰ̋ 10% 

ɒɄʯɄɦɕʫᶗɂ ʢ̋ɭɟ ɏɶɥ  ʮɄɦɕʫɂˌȽɄẛẃ 70% 
 

ʭ̍̍ʚɕʤɂ ʘɱʅ 

 

o An introduction to logic programming through Prologᵷ  Michael Spiveyᵷ 2008 

o Artificial Intelligence and Expert Systems for Engineersᵷ  C.S. Krishnamurthy; S. Rajeevᵷ 1996 

o Artificial Intelligence and the Design of Expert Systemsᵷ George F. Luger & William A. 

Stubblefieldᵷ(1989) 

o Artificial Intelligence Illuminatedᵷ Ben Coppin.--1st edᵷ 2004 

o Artificial Intelligenceᵷ A Modern Approachᵷ Stuart J. Russell and Peter Norvigᵷ 1995 

o Building Expert Systems in Prolog ᵷ Dennis Merrittᵷ  On-line Edition Copyright ©2000 

o Expert Systems For Experts ᵷ Kamran Parsaye& Mark Chignell ᵷ(1988). 

o Logic Programming with Prolog ᵷMax Bramerᵷ2005 

ʏɟɂɱᶽɂ 

 ɬɭʍɂɱʁɄᾚᾇɂɒ 4 hours/week 

ɑˈɌɕʟᶽɂ ɒɄʍɄɶʤɂ     4 hours/week 

 ɭˈʍɂʻʫ

(ɱʁɄɦʫ) 

 

× ʪɭʚɕʫ ɝɦɇ ʘɱʅ ɰɱʚʫ 

ɑɋʎɺʤɂ ʎʤɂ ʭɶʚʤɂὃḒʦ ɑˈʦʠʤɂ ɑʎʫɄᾒήɂ 

 ɏɵɄᾚήɂ ʪʻʦʍ ɒɄʫʻʦʎᶽɂ ɑˈʱʚɓ ɄẛṤɵ 

ɑ˄ɭ̍yʬɓ ɒɂɰɱʚʫ ɑ̍ɶ̌ɰɭɕʤɂ ɒɄʍɄɶʤɂ ɒɂɭɥʻʤɂ  ɰɱʚʑɂ ɑʤɄɥ  ɰɱʚʑɂ ʌ̒ʯ ɐɬɄʑɂ ɳʫɰ  ɰɱʚʑɂ ʭɵɂ 

Cs700 
ˍỊʬʍ 

- 

 ˃ɱʊʯ 

3 
3   ˃ɰɄɋɟɂ CS914 

 ɝɦɇ ʘɱʅ

ɑʫɭʚɕʫ 

Advanced 

Methodology 

ỲḲɂɰɭʤɂ ʭɵ̒ ɂʑὃ ɱʁɄᾚᾇɂ 
 ɬɄʬɕʍɂ ɫ̂ɰɄɓ

ʚᶽɂ ɰɱ 

  2014 

 ʘɱʅ̋ ɝɦɋʤɂ ʪ̒yʖʫ ʜɂɰɬɂ ̋ ʭyʖʤ ɆɄʎ̍ɖɵᶗɂ ɳ̂ɳʎɔ̋ ɑʕɱʎʑɂ ʛ̍ʬʎɔ ˂Ỉɂ ɰɱʚʑɂ ʔɭẛẄ  ɑȾˈẛẁ ɏʯɄɟ ˂Ỉɂ ᵷɑʫɭʚɕᶽɂ ɝɦɋʤɂ

  ɑ̍ʬʦʍ ɑ̍ᾒᾎɦʫ ̋ ɷɵɂ ʛʕ̋ ɑʖʦɕᾟᾇɂ ʘɱʆʤɄɇ  ́ɕɇɄɕʝ ̋ ́ʁɱʍ̋ ɝɦɋʤɂ ʭ̍ʬɾɓ ̋ ɏɵɄɦʑɂ ɝɦɋʤɂ ʢɄɡʫ ɰɄ̍ɕɩᶗ ɏʤɄʆʤɂ

.ɑᾚὟɂʺ 

 ʗɽʻʤɂ

 ɰɱʚʬʦʤ ʪɄʎʤɂ 

  ̒ ɕɦʫ ɰɱʚʑɂ ̓

 ʛʚɦ˄ ˃ɯʤɂ

ὃỲḳˉȼɱʤɂ ʔɭʸʤɂ 
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   ɰɱʚʑɂ ɑɵɂɰɭʤ ɑ̍ɶ̄ȼɱʤɂ ʔɂɭʁᶗɂ ʨɛʬɕɓˍỈɄɕʤɄɋʕ: 

1. .ʹɾȼɄɾɩ ʺ ʹɕˈʬʶɂ ʺ ὃḒʦʎʤɂ ɝɦɋʤɂ ʪʻʸʖʫ ˂Ịʍ ʔɱʎɕʤɂ 

2.  ʺ ʹʕɂɭʶɂ ʺ ʹʎʕɂʺɬ ʺ ɝɦɋʤɂ ɑʦʠɺʫ ɭ˄ɭɦɕʤ ɑɛ˄ɭᾚήɂ ɑˈʬʦʎʤɂ ʨȼɄɵʻʤɂ ɆɄʎˈɖɵɂ ʺ ʭʸʕ ʳʫ ɏʤɄʆʤɂ ʮḛʟʬɓ

.ʹɕˈʬʶɂ 

3.  ʼɭʤ ɑʕɱʎᶽɂ ʘɄʕȳ ʏˈɵʻɓɮ ʏ̍ʁɂ̒ʑɂ ̋ ɑʚɇɄɶʤɂ ɒɄɵɂɰɭʤɂ ˂Ịʍ ʌᶚʅᶗɄɇ ɏʤɄʆʤɂ ʺ ᵷɝɦɋʤɂ ʌʻʁʻʬɇ ɑʦɾʤɂ ɒɂ

ỈɄɕʤɄɇ ̱.ɑᾚὟɂʺ ʺ ɑɛ˄ɭɥ ɑˈʬʦʍ ɷɵɂ ʛʕʺ Ʉʸʦˈʦɦɓ ʺ ɒɄʫʻʦʎᶽɂ ʏˈʬɡɓ 

4. .ɑɽɄɩ ɑʖɾɇ ̩Ɋ̒ɵɄᾚήɂ ɝɦɋʤɂ ʭ̍ʬɾɓ ʘɱʅ ̋ ɑʫɄʍ ɑʖɾɇ ὃḒʦʎʤɂ ɝɦɋʤɂ ʭ̍ʬɾɓ ̋ ʘɱʅ ˂Ịʍ ʔɱʎɕʤɂ 

5. ʹɕɇɄɕʝ ʺ ɝɦɋʤɂ ʀɱʍ ɑˈʖˈʝ ˂Ịʍ ʔɱʎɕʤɂ .ɑˈʬʦʍ ɷɵɂ ʛʕʺ 

6. .ɑᾚὟɂ̋ ɑ̍ᾒᾎɦʫ ̋ ɑ̍ʬʦʍ ɷɵɂ ʛʕ̋ ὃḒ˄ɬɄʞɂ ὃḒʦʍ ɝɦɇ ɑɇɄɕʟʤ ́ʦ̍ʁȶɓ ̋ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɏʤɄʅ ɬɂɭʍɂ 

 ʔɂɭʶɂ

 ɰɱʚʑɂ 

 

  ʔɂɭʶȵ ɬɱɵ

 ɰɱʚʑɂ

 ɑˈɶˉȼɱʤɂ

ɑˈʍɱʖʤɂʺ 

 ɰɱʚʑɂ ɒɄ̂̒ɕɦʫ ʀɱʍ  

 ɑʫɭʚʫ 

¶ ὃḒʦʎʤɂ ɝɦɋʤɂ ʔɱʎɔdefinition of scientific research  

¶ ὃḒʦʎʤɂ ɝɦɋʤɂ ɑˈʬʶɂimportance of scientific research  

¶ ὃḒʦʎʤɂ ɝɦɋʤɂ ɿȼɄɾɩcharacteristics of scientific research  

¶  ɭˈᾒήɂ ɝɥɄɋʤɂ ɿȼɄɾɩcharacteristic of good researcher  

¶  ὃḒʦʎʤɂ ɝɦɋʤɂ ʌɂʻʯɂtypes of scientific research 

¶ ὃḒʦʎʤɂ ɝɦɋʤɂ ʨɥɂɱʫscientific research processes  

 ɐɱʁɄɦʫ1 

¶ ɺʫʹʕɂɭʶȵ ʺ ʹʎʕɂʺɬ ʺ ɝɦɋʤɂ ɑʦʠresearch problemsᵷ motivations and objectives  

¶ ɝɦɋʤɂ ɤṔḘʚʫ ɬɂɭʍɂpreparing research proposal  

 ɐɱʁɄɦʫ2 

 ɑʚɇɄɶʤɂ ɒɄɵɂɰɭʤɂ ʨ̍ʦɦɓAnalysis of Literature review  

¶ ɑʚɇɄɶʤɂ ɒɄɵɂɰɭʤɂ ʨ̍ʦɦɕʤ ɑ˄ɭ̍ʦʚɕʤɂ ʘɱʆʤɂ 

¶ ʬʫ ɑʚ̂ɱʆɇ ɑʚɇɄɶʤɂ ɒɄɵɂɰɭʤɂ ʨ̍ʦɦɓɑᾒᾎʱ 

Systematic Literature Review (SLR) 

¶  ̋ ɑ˄ɭ̍ʦʚɕʤɂ ʘɱʆʤɂ ʮḛɇ ʘɱʖʤɂSLR 

¶ ʢ ɑ̍ʚ̍ɋʆɓ ɑɵɂɰɬSLR 

  ɐɱʁɄɦʫ3 ᵷ

4 ᵷ5 

¶  ̋ ɑɵɂɰɬɑ̍ʬʦʍ ɑʙɰ̋ ʨ̍ʦɦɓ 

¶ ɑ̍ʬʦʍ ɑʙɰ̋ ʭ̍̍ʚɓ ɑʚ̂ɱʅ 

¶ ʭˈˈʚɕʤɂ ɱˆɱʚɓ ɬɂɭʍɂ 

 ɐɱʁɄɦʫ6 

 ὃḒʦʎʤɂ ɝɦɋʤɂ ʘɱʅresearch methodology 

¶ ʤɂ ɒɄɋə ᶗ ɑʎɋɕʑɂ ɑ̍ʬʦʎʤɂ ʘɱʆʤɂ ɑˈʁɱʖscientific methodology for hypothesis  improving  

¶  ɑʫɄʍ ɑʖɾɇ ὃḒʦʎʤɂ ɝɦɋʤɂ ʘɱʅpublic scientific research 

o ὃửɕʟᶽɂ ɝɦɋʤɂlibrary research  

o ˍảɶᶽɂ ɝɦɋʤɂsurvey research  

o ὃỲṌɄˆɱʤɂ ɝɦɋʤɂformal method research  

 ɐɱʁɄɦʫ 7 ᵷ

8 ᵷ9 
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o ὃửˆɱɡɕʤɂ ɝɦɋʤɂexperiment research  

o ấ̱̂ɰɄɕʤɂ ɝɦɋʤɂ Historical research 

¶  ̩Ɋ̒ɵɄᾚήɂ ὃḒʦʎʤɂ ɝɦɋʤɂ ʘɱʅcomputer science research methodology 

o ὃửɕʟᶽɂ ɝɦɋʤɂ library research 

o  ̱ấ̂ɰɄɕʤɂ ɝɦɋʤɂhistorical research 

o ˍảɶᶽɂ ɝɦɋʤɂ survey research 

o ὃỲṌɄˆɱʤɂ ɝɦɋʤɂ formal method research 

o ὃửˆɱɡɕʤɂ ɝɦɋʤɂ experiment research 

o ɦɋʤɂ (ɑˈʤʺᶗɂ ɑᾟὈʲʤɂ) ˍạʫṔḗʤɂ ɝresearch programming (prototyping) 

¶ ɑ̍ʁɱʖʤɂ ʌ̒ɦʤ 
ᴮ
Ʉʚʕ̋ ɑɋɵɄɦʑɂ ɑʚ̂ɱʆʤɂ ɰɄ̍ɕɩɂchoosing of suitable methodology according to the 

type of hypothesis 

ɝɦɋʤɂ ʭˈʬɾɓresearch design  

¶  ɝɦɋʤɂ ɯˈʖʱɓ ˍ☿ ɑʫɭɪɕɶᶽɂ ɑˈɡˈɓɂṔḘɵᶗɂ ɬɂɭʍɂpreparing the strategy of research development 

¶ ʬ́̍ʬɾɓ ̋ ɝɦɋʤɂ ʘɱʅ ʮḛɇ ɑʙᶚʎʤɂthe relationship between the research methodology and 

research design 

¶ ɑʎɋɕᶽɂ ɑʚˆɱʆʤɂ ˂Ịʍ ɭʬɕʎ˅ ʭˈʬɾɕʤɂthe dependency of design  

¶ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɘ̒ɦɇ 

¶  ɑʤɄɵɱʤɂ 

¶ ɑɥ̋ɱʅᶗɂ 

¶ ɑɵɂɰɬ  ̩Ɋ̒ɵɄᾚήɂ ὃḒʦʎʤɂ ɝɦɋʤɂ ʘɱʆʤ ɑ̍ʚ̍ɋʆɓcomputer science research methodology 

o ˍảɶᶽɂ ɝɦɋʤɂ survey research 

o ὃỲṌɄˆɱʤɂ ɝɦɋʤɂ formal method research  

o ὃửˆɱɡɕʤɂ ɝɦɋʤɂ experiment research  

o  (ʢ̋ᶗɂ ̱Ạɮ̒ʬɦʤɂ ɱ̂̒ʆɕʤɂ) ̱ạʫṔḗʤɂ ɝɦɋʤɂresearch programming (prototyping) 

o ɑɵɂɰɬ  ɑʤɄɥcase study 

ɐɱʁɄɦʫ10 ᵷ

11 ᵷ12 

¶ ɱ̂ɰɄʚɕʤɂ ɬɂɭʍɂ 

¶ ṔḘɵʻɋʤɂ ɬɂɭʍɂ 

¶ ) ʀɱʎʤɂ ʘɱʅɰɄʱʬɶʤɂ( 

¶ ʨʬʎʤɂ ɸɰ̋ 

ɐɱʁɄɦʫ13 ᵷ

14 

 ɑʎʙʻɕᶽɂ ɝɦɋʤɂ ɣȼɄɕʯexpected research results  

ɑʎʙʻɕᶽɂ ɣȼɄɕʱʤɂ ɭ˄ɭɦɓdefine the expected results  

ɿᾟίᶽɂ ɑɇɄɕʝwriting the abstract  

ɑʬɓɄᾟήɂ ɑɇɄɕʝwriting the conclusion  

ɝɦɋʤɂ ɤṔḘʚʫ ɑɇɄɕʝwriting the research proposal  

 ɑɥ̋ɱʅᶗɂ ̋ ɑʤɄɵɱʤɂ ɑɇɄɕʝ ɑʚ̂ɱʅHow to write a thesis (MSc & PhD) 

ɐɱʁɄɦʫ15 

:ɑ̍ʤɄɕʤɂ ɒɂɰɄyʑɂ ɆɄɶɖʝɂ rʫ ɏʤɄʆʤɂ rʟʬɕ˄ ʮɂ ʏʙ̒ɕʑɂ rʬʕ ɰɱʚʑɂ ɂɯʁ ɑɵɂɰɬ ɱəȹ 

1. ὃḒʦʎʤɂ ɝɦɋʤɂ ʪʻʸʖᶽ ɏʤɄʆʤɂ ɆɄʎˈɖɵɂ .ɻɲɄɡʯᶗ ɑʎɋɕʑɂ ɑʫɭʚɕʑɂ ʘɱʆʤɂ ̋ ́ɕ̍ʬʁɂ ̋ 

2. .Ʉẛṧʫ ɏɵɄɦʑɂ ɰɄ̍ɕɩɂ ̋ ɑʖʦɕᾟᾇɂ ὃḒʦʎʤɂ ɝɦɋʤɂ ʘɱʅ ʮḛɇ ṕḛ̍ʬɕʤɂ ˂Ịʍ ɏʤɄʆʤɂ ɐɰɭʙ 

3. .ɑʙᶚʎʤɂ ɒɂɮ ʏ̍ʁɂ̒ʑɂ ̋ ɑʚɇɄɶʤɂ ɒɄɵɂɰɭʦʤ ὃḒʦʎʤɂ ɞɄɕ̡ɕɵᶗɂ ̋ ʨ̍ʦɦɕʤɂ ̋ ʌᶚʅᶗɂ ̱☿ ɐṔḗᾟήɂ ɆɄɶɖʝɂ 

4.  ʛʕ̋ ṔḛɕɶɟɄʫ ɑʤɄɵɰ ɬɂɭʍɂ ˂Ịʍ ɏʤɄʆʤɂ ɐɰɭʙɑɦˈᾚὛ ɑˈʬʦʍ ɷɵɂ 

 ʨˈɾɦɕʤɂ

ʏʙʻɕᶽɂ 
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× ʮɄɶhᶗɂ ʨʍɄʖɓ ɰɱʚʫ-ɑɋɵʻᾚήɂ 

ɑɋʎɺʤɂ ὃḒʦʎʤɂ ʭɶʚʤɂ ɑˈʦʠʤɂ ɑʎʫɄᾒήɂ 

 ɏɵɄᾚήɂ ʪʻʦʍ ɒɄʫʻʦʎᶽɂ ɑˈʱʚɓ ɄẛṤɵ 

ɒɂɱʁɄᾚᾇɂ 

ɑ̍ʚ̍ɋʆɕʤɂ r̂ɰɄʬɕʤɂ 

) ὃửˆɱɡɕʤɂ ʀɱʎʤɂɰɄʱʬɵ( 

 ʘɱʅ

ɷ̌ɰɭɕʤɂ 

 

ʛɦɕɶᶽɂ ʌʻɋɵᶗɂ ʭˈˈʚɕʤɂ ɑʚˆɱʅ  ɑɋɶʲʤɂ% 

ˌȽɄẛṧʤɂ ʮɄɦɕʫᶗɂ ʨɋʙ ɑʱɶʤɂ ʢɄʬʍɂ 30 

ɒɄʯɄɦɕʫᶗɂ ʢ̋ɭɟ ɏɶɥ ȽɄẛẃ ʮɄɦɕʫɂˌ 70 
 

ʭ̍̍ʚɕʤɂ ʘɱʅ 

 

[1] Dawsonᵷ C.ᵷW.ᵷ Projects in Computing and Information Systems: A studentês Guideᵷ 2edᵷ Addison 

Wesleyᵷ 2009. 

[2] PrabhatPandeyᵷ: TOOLS AND METHODOLOGYMeenu Mishra Pandey. RESEARCH   

TECHNIQUESᵷ2015.  

Websites: 

lresearchmethods.nethttps://www.socia 

http://www.bookboon.com 

ʏɟɂɱᶽɂ 

 ɑˈʖɾʱʤɂ ɒɄʯɄɦɕʫᶗɂ 

ɑˈɌɕʟᶽɂ ɒɄʍɄɶʤɂ 

 ɭˈʍɂʻʫ

(ɱʁɄɦʫ) 

ɂɰɱʚʫɑ˄ɭˈʸʬɓ ɒ ɑ̍ɶ̌ɰɭɕʤɂ ɒɄʍɄɶʤɂ ɒɂɭɥʻʤɂ 
 ɑʤɄɥ

 ɰɱʚʑɂ 
 ɰɱʚʑɂ ʌ̒ʯ ɐɬɄʑɂ ɳʫɰ  ɰɱʚʑɂ ʭɵɂ 

Cs911 
ˍỊʬʍ 

- 

 ˃ɱʊʯ 

3 
3   ˃ɰɄɋɟɂ 921cs 

ʦʍɄʖɓɑˈ 

ʮɄɶʰᶗɂ 

ɂ ʭɵʻᶽɂỲḲɂɰɭʤὃ ɱʁɄᾚᾇɂ 
 ɬɄʬɕʍɂ ɫ̂ɰɄɓ

 ɰɱʚʑɂ 

  2014 

ˌʫɱ˄ ɂɟ̋ Ɇ̒ɵɄᾚήɂ ʮḛɇ Ʉʫ ʨʍɄʖɕʤɂ ɒɄ̍ɵɄɵȶɇ ɏʤɄʆʤɂ ʗ̂ɱʎɔ ˂Ỉȹ ɰɱʚʑɂ ɂɯʁ ɑʚʦʎɕʑɂ ʏ̍ʁɂ̒ʑɂ ɑɵɂɰɬ ʛ̂ɱʅ rʍ ʮɄɶh

 ɰɱʚʑɄɇ. 

 ʗɽʻʤɂ

 ɰɱʚʬʦʤ ʪɄʎʤɂ  

: 

 

 ̓̒ɕɦʫ

 ˃ɯʤɂ ɰɱʚʑɂ

 ʔɭʸʤɂ ʛʚɦ˄

ὃỲḳˉȼɱʤɂ 

https://www.socialresearchmethods.net/
http://www.bookboon.com/
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ɒɂɱʁɄᾚᾇɂ ɏɶɥ ɰɱʚʑɂ ɒɄ̂̒ɕɦʫ ʀɱʍ 

 ɐɱʁɄᾚᾇɂ ʭʙɰ ɐɱʁɄᾚᾇɂ  ̓̒ɕɦʫ ʀɱʍ 

) ɐɱʁɄɦʫ1(   (ɑʫɄʍ ɑᾚᾇ)ɑʫɭʚʫæINTROUDCTION 

) ɐɱʁɄɦʫ2ᵷ3ᵷ4(   ɱɺɌʤɂæ Human 

)ɐɱʁɄɦʫ5ᵷ6(   ɆʻɵɄᾚήɂ-Computer 

)ɐɱʁɄɦʫ7(  (ʨʍɄʖɕʤɂ) ʨɽɂʻɕʤɂ- Interaction 

)ɐɱʁɄɦʫ8(  ᶽɂ ʭˈʬɾɕʤɂ ʪɭɪɕɶᶽɂ ˂Ịʍ ɭʬɕʎ - User Centered Design 

)ɐɱʁɄɦʫ9(  ɱɺɈ ʨɽɂʻɕʤɂ ʭˈʬɾɓ-ɊʻɵɄɥ ̩- Interaction design 

)ɐɱʁɄɦʫ10(  ʪɄʸᶽɂ ʨˈʦɦɓ- Task Analysis 

)ɐɱʁɄɦʫ11(  ɱɺɈ ʨɽɂ̒ɕʤɄɇ Ʉẛṥʙᶚʍ̋ ̓ɱɺɌʤɂ ʜɂɰɬᶗɂ ɞɮɄʬʯ-ˌɊʻɵɄɥUser mental models 

)ɐɱʁɄɦʫ12(   ɿȼɄɾɩ̋ ʨɽɂ̒ɕʤɂ ʭʊʯ ɫ̂ɰɄɓʪɂɭɪɕɵᶚʤ ɑˈʦɇɄʚʤɂ 

Usability paradigms and principle 

ɷ̌ɰɭɕʤɂ ʘɱʅ 
¶ ɒɄɺʙɄʱʫ/ɒɂɱʁɄᾚᾇɂ 

¶ ɑ̍ʚ̍ɋʆɕʤɂ r̂ɰɄʬɕʤɂ 

¶ ɑˈʦʬʎʤɂ ɒɄʚˈɋʆɕʤɂ 

ʭ̍̍ʚɕʤɂ ʘɱʅ Å ɒɄɋɟɂ̒ʤɂ̋  ɒɂɰɄɋɕɩᶗɂ ᵷɰ̒ʂᾚήɂ ʭ̍ʚɓ ᵷ ˁʖɾʯ ʮɄɦɕʫɂ 

Å   ɒɄʚɾʦʫ̋ ɑ̍ɛɦɋʤɂ ȲɄʂ̍ɋʤɂ ʘɂɰ̋ᶗɂ ɲɄɡʯɂɒɄʶʻ˄ɭˈʕ æɐɱʒɾʫ ʏ̌ɰɄɺʫ 

Å ȽɄẛẃ ʮɄɦɕʫɂ ̩

ʏɟɂɱᶽɂ  ɰɱʚʑɂ ɆɄɕʟʤɂ 

Å Alan Dixᵷ Janet Finlay(2004)ᵷHumanæComputer Interactionᵷ3ed Editionᵷ Prentice-Hall. 

ɂʑ ɑɵɂɰɭʤ ɑ̍ɶ̄ȼɱʤɂ ʔɂɭʁᶗɂ ʨɛʬɕɓ┤ ɰɱʚ ̱ :ˍỈɄɕʤɂ 

¶ ɷʟʎʤɂʺ ɆʻɵɄᾚήɂ ˂Ịʍ ʮɄɶʰᶡɂ Ṕḛəȶɓ ɐʻʙ ɑɋɶʰ ɑʕɱʎʫ 

¶ ɱɺɌʤɂ ʏʫ ʨɽɂʻɕʤɂ ʮḛʫȶɕᴬʤ ɑˈɶʖʱʤɂ ɿȼɄɾᾟήɄɇ ʪɄᶽᶗɂ 

¶  ɱɺɈ ʨʍɄʖɓ ʨȼɄɵ̋  ̋ʘɱʅ ʭ̍ʬɾɓ ˂Ỉɂ ʮḛʬʬɾʑɂ ɬɄɹɰɂ- ɆʻɵɄᾚήɂ ʏʫ ʮɄɶʰᶡɂ ʨʫɄʎɔ ˍ☿ ɑʦʫɄʠʤɂ ɑˈʱʫᶟɂ ɱʕʻɓ  ˌɊʻɵɄɥ

ɑɋɵʻᾚᾇɂ ɐɳʸɟᶗɂʺ ʭʊʱʤɂ ˌʫɭɪɕɶʫ ɑˈɟɄɕʯɂ ɳˆɳʎɔ ʺ ʪɂɭɪɕɵᶗɂ ɑʤʻʸɵʺ ʌɄɕʬɕɵᶗɂ ʺ 

ɱɺɈ ʨʫɄʎɔ ɒɄ̍ʕɱʅ ʭ̍ʬɾɓ ʢ̒ɥ ɒɄɵɰɄʬʑɂ ʨʂʕɂ ɤɱɹ ̋ ʗ̂ɱʎɕʤɂ-ɕʍᶗɂ ˂☿ ɯɩȶɓ ˌɊʻɵɄɥ ɑˈɶʖʱʤɂ ˍẢɂʻʱʤɄɇ ɰɄɋ

ɆʻɵɄᾚήɂ ʏʫ ʨʫɄʎɕʤɂ ɐȲɄʖʝ ʛˈʚɦɓ ʨɟɂ ʳʫ ɱɺɌʤɂ ʼɭʤ ɑˈȼɄ˄ṕḛʖʤɂʺ 

 ɰɱʚʑɂ ʔɂɭʁɂ 

:ɑ̍ʤɄɕʤɂ ɒɂɰɄyʑɂ ɆɄɶɖʝɂ rʫ ɏʤɄʆʤɂ rʟʬɕ˄ ʮɂ ʏʙ̒ɕʑɂ rʬʕ ɰɱʚʑɂ ɂɯʁ ɑɵɂɰɬ ɱəȹ 

¶ ḙʝȵ ɒɄʸɟɂʺ ȲɄʱɇ ˍ☿ ʭˈʶɄʖᶽɂ ʵɯʶ ʪɂɭɪɕɵɂʺ ɑˆɱɺɌʤɂ ɐɱʝɂɯʤɂ ʨʬʍʺ Ṕḛʟʖɕʤɂ ɒɄˈʤȴɇ ʪɄᶽᶡɂɑʤʻʸɵ Ṕ 

¶ .ʛ̍ɋʆɕʤɂ ɒɄyɟɂ̋ ʭ̍ʬɾɓ ʘɱʅ̋ ɑ̍ɵɄɵɜɂ ʭ̍ʁɄʖʑɂ ɑʕɱʎʫ 

¶ .ɑʬȼᶚʑɂ ɑyɟɂ̒ʤɂ  ɭ˄ɭɦɓ ˂Ịʍ ɐɰɭʚʤɂ̋ ʮḛʫɭɪɕɶʑɄɇ ɑʅɄɦʑɂ ʗȼɄʉ̒ʤɂ ʨ̍ʦɦɓ ˂Ịʍ ɐɰɭʚʤɂ 

.Ʉẛṧʫ ˃ȵ ʮḛɶɦɓ̋ ɰɄ̍ɕɩɂ ˂Ịʍ ɐɰɭʚʤɂ̋  ɒɄ̍ɡʫṔḗʤɂ ʏʫ ʨʍɄʖɕʤɂ ʘɱʅ rʫ ɑʖʦɕᾟᾇɂ ʨȼɂɭɋʤɂ ʨ̍ʦɦɓ ˂Ịʍ ɐɰɭʚʤɂ 

 ʔɂɭʶȵ ɬɱɵ

 ɰɱʚʑɂ

 ɑˈɶˉȼɱʤɂ

ɑˈʍɱʖʤɂʺ 
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ɭʯɄɶᶽɂ ʏɟɱᶽɂ 

Å Ben Shneiderman ᵷ Catherine Plaisantᵷ" Designing the User Interface: Strategies for Effective 

Human-Computer Interactionᵷ" 4th Editionᵷ 2004ᵷ Addison Wesley. 

Å  ᵷ Xristine Faulkner (2000) Usability Engineering ᵷPalgrave Macmillan. 

 

ɱʁɄᾚᾇɂ ɭˈʍɂʻʫ   ὃỲḲɂɰɭʤɂ ʨɾʖʦʤ Ʉʚʕ̋ 

 

× ɑʍɲ̒ʑɂ ɑʬʊʯᶗɂ ɰɱʚʫ-ɑˈʱʚɕʤɂ 

ɑɋʎɺʤɂ ὃḒʦʎʤɂ ʭɶʚʤɂ ɑˈʦʠʤɂ ɑʎʫɄᾒήɂ 

 ɏɵɄᾚήɂ ʪʻʦʍ ɒɄʫʻʦʎᶽɂ ɑˈʱʚɓ ɄẛṤɵ 

ɑ˄ɭ̍yʬɓ ɒɂɰɱʚʫ 
ʤɂ ɒɄʍɄɶ

ɑ̍ɶ̌ɰɭɕʤɂ 

ɂɭɥʻʤɂ

ɒ 
 ɰɱʚʑɂ ɑʤɄɥ  ɰɱʚʑɂ ʌ̒ʯ ɐɬɄʑɂ ɳʫɰ  ɰɱʚʑɂ ʭɵɂ 

Cs912 4 4  ˃ɰɄɋɟȹ  ˃ɱʊʯ CS 922 
ɑʍɲ̒ʑɂ ʭʊɦʤɂ 

Distributed Systems 

ὃỲḲɂɰɭʤɂ ʭɵ̒ ɂʑ ɱʁɄᾚᾇɂ  ɰɱʚʑɂ ɬɄʬɕʍɂ ɫ̂ɰɄɓ 

 ʗˆɱɩ2018 ʨˈʂʕ ˍỊʍ ʪᶚɶʤɂɭɋʍ ɭʬɦʫ .ɬ 2014 

ʭʊɦʤɂ rʍ ɑʫɄʍ ɐɱʟʖɇ ɏʤɄʆʤɂ ɭʬ˄ ɰɱʚʫ ɑʍɲ̒ʑɂ (Distributed Systems) ᵷɄʁɰ̒ʆɓ ʨɥɂɱʫ ᵷɄẛẁȶɺh ᵷ

.ɑ˄ɭ̍ʦʚɕʤɂ ʨ̍ʒɺɖʤɂ ʭʊɦɇ ɑʯɰɄʚʫ Ʉẛṧ˄Ʉɋɓ ɏʯɂ̒ɟ ̋ ˃ɰɄʬʎʑɂ ɄẛṤ̍ʝɱɓ ᵷɄẛẁɄ̍ʫɲɰɂ̒ɩ ᵷɄyɽɂ̒ɩ 

 ɰɱʚʬʦʤ ʪɄʎʤɂ ʗɽ̒ʤɂ 

) ɑʍɲ̒ʑɂ ʭʊɦʤɂȻɬɄɋʫ (ʛˈɋʆɓ ʺ 
 ʛʚɦ˄ ˃ɯʤɂ ɰɱʚʑɂ ̓̒ɕɦʫ

ɷˉȼɱʤɂ ʔɭʸʤɂ 

7.  ̒ ᶽɂ ʭʊʱʤɂ ʪʻʸʖʬɇ ɏʤɄʆʤɂ ʪɄᶽȹ.ɄyɾȼɄɾɩ ̋ Ʉẛṥ̍ʬʁɂ ̋ ɑʍɲ 

8. .ɑʍɲ̒ʑɂ ʭʊɦʤɂ̋ ɑ˄ɭ̍ʦʚɕʤɂ ʨ̍ʒɺɖʤɂ ʭʊʯ ʮḛɇ ɑʯɰɄʚʑɂ̋ ʌᶚʅᶗɄɇ ɏʤɄʆʦʤ ɑʕɱʎʑɂ ʘɄʕȳ ʏ̍ɵ̒ɓ 

9. .ɑʍɲ̒ʑɂ ɑʬʊʯᶗɂ ̱☿ ɑʫɭɪɕɶʑɂ ɑɡʫṔḗʤɂ ɞɮɄʬʯ̋ ɒɄ̍ʫɲɰɂ̒ᾟήɂ̋ ɒɄ̡̍ɋʤɂ̋ ȻɬɄɋʑɂ ɑʕɱʎʑ 

10. ɇ ɑɽɄᾟήɂ ɒɄ̍ʫɲɰɂ̒ᾟήɂ ɑɇɄɕʟʤ ́ʦ̍ʁȶɓ ̋ Ʉ̍ʦʎʤɂ ɒɄɵɂɰɭʤɂ ɏʤɄʅ ɬɂɭʍ ɷɵɂ ʛʕ̋ ɑʍɲ̒ʑɂ ʭʊɦʤɄ

.ɑᾚὟɂʺ ɑˈᾒᾎʱʫ ʺ ɑˈʬʦʍ 

11.  Å ɒɄʖʦʫ ʪɄʊʯ ʨɛʫ ᵷ ɑʍɲ̒ʑɂ ʭʊɦʤɂ ɘɭɥȵ ɿɦʕGoogle. 

12.  Å.ʭʊɦʤɂ ʏ̌ɲ̒ɓ ɞɮɄʬʯ ɯ̍ʖɦɓ̋ ʭ̍ʬɾɓ 

 ɰɱʚʑɂ ʔɂɭʁɂ ɬɱɵ

ɑˈʍɱʖʤɂʺ ɑˈɶˉȼɱʤɂ 

 ɰɱʚʑɂ ɒɄ̂̒ɕɦʫ ʀɱʍ ɒɂɱʁɄᾚᾇɂ ɏɶɥ 

system models (physical modelsᵷ  architectural models and fundamental models)  ɐɱʁɄᾚᾇɂ1 

Networking and internetworking (Types of networkᵷ Network principles.   ɐɱʁɄᾚᾇɂ2 

Internet protocols and Case studies: Ethernetᵷ WiFi and Bluetooth)r5  ɐɱʁɄᾚᾇɂ3 

remote invocation (Request-reply protocolsᵷ Remote procedure callᵷ Remote method 

invocation and Case study: Java RMI) 

ɐɱʁɄᾚᾇɂ4 

Operating system support (The operating system layerᵷ Protectionᵷ Processes and threadsᵷ 

Communication and invocation. 

 ɐɱʁɄᾚᾇɂ5 

 ʢ̋ɜɂ ʮɄɦɕʫᶗɂ  ɐɱʁɄᾚᾇɂ6 
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Operating system architectureᵷ Virtualization at the operating system level) ɐɱʁɄᾚᾇɂ7 

SECURITY (Overview of security techniquesᵷ Cryptographic algorithms. ɐɱʁɄᾚᾇɂ8 

Digital signaturesᵷ Cryptography pragmaticsᵷ Case studies: NeedhamæSchroederᵷ 

Kerberosᵷ TLSᵷ 802.11 WiFi) 

ɐɱʁɄᾚᾇɂ9 

DISTRIBUTED FILE SYSTEMS (File service architectureᵷ Case study: Sun Network File 

System) 

 ɐɱʁɄᾚᾇɂ10 

TIME AND GLOBAL STATES (Clocksᵷ events and process statesᵷ Synchronizing physical 

clocksᵷ Logical time and logical clocksᵷ Global statesᵷ Distributed debugging) 

 ɐɱʁɄᾚᾇɂ11 

DISTRIBUTED TRANSACTIONS (Flat and nested distributed transactionsᵷ Atomic commit 

protocolsᵷ Concurrency control in distributed transactionsᵷ Distributed deadlocks) 

 ɐɱʁɄᾚᾇɂ12 

ˌʰɄɛʤɂ ʮɄɦɕʫᶗɂ  ɐɱʁɄᾚᾇɂ13 

DISTRIBUTED MULTIMEDIA SYSTEMS (Characteristics of multimedia dataᵷ Quality of 

service managementᵷ Resource managementᵷ Stream adaptation) 

 ɐɱʁɄᾚᾇɂ14 

DESIGNING DISTRIBUTED SYSTEMS: GOOGLE CASE STUDY (Introducing the case study: 

Googleᵷ Overall architecture and design philosophy) 

ᾇɂ ɐɱʁɄᾚ15 

:ɑ̍ʤɄɕʤɂ ɒɂɰɄyʑɂ ɆɄɶɖʝɂ rʫ ɏʤɄʆʤɂ rʟʬɕ˄ ʮɂ ʏʙ̒ɕʑɂ rʬʕ ɰɱʚʑɂ ɂɯʁ ɑɵɂɰɬ ɱəȹ 

1. .ɑʍɲ̒ʑɂ ɑʬʊʯfʤ ɑ̍ɵɄɵɜɂ ʭ̍ʁɄʖʑɂ ɭ˄ɭɦɕɇ Ɇᶚʆʤɂ ʪ̒ʚ̍ɵ 

2. .ʏɵ̒ɕʦʤ ʨɇɄʙ̋ ʘ̒ə̒ʫ̋ ʢɄʎʕ ʨʠɺɈ ʨʞɄɺʑɂ ʨᾚή ʛ̍ɶ̡ɕɇ ʭʊɦʤɂ ɻɯʁ ɄẛẀ ɒɭʍȵ ὃỮʤɂ ɑʚ̂ɱʆʤɂ ɑʕɱʎʫ 

3. ɓ ɑˈʖˈʝ ɿɦʖɇ Ɇᶚʆʤɂ ʪʻʚˈɵ.ɐṔḛɋʝ ɑʬʊʯȵ ʭ̍ʬɾɓ ̱☿ ɑʍɲ̒ʑɂ ʭʊɦʤɂ ʭ̍ʁɄʖʑ ɑ̍ʤɄᾚήɂ ɑʬʊʯɜɂ ʛ̍ɋʆ 

4. ) ɑɦ̍ʎʤɂ ɑʬʊʯȵ ɱ̂̒ʆɕʤ ʭ̍ʁɄʖʑɂ ɻɯʁ ʛ̍ɋʆɓ ɑɋʦʆʤɂ ɰ̋ɭʚʬɇ ʮ̒ʠ̍ɵsample systems .( 

ʏʙʻɕᶽɂ ʨˈɾɦɕʤɂ 

 

1. . ɑˆɱʊʯ ɒɂɱʁɄɦʫ 

2.  ɑ̡̍ʍ̍ ɒᶗɄᾚή ɑ̍ɓɂɮ ɑɵɂɰɬ(case study) 

3. ɂ̒ʫ rʍ ɐɱɾɕɪʫ ɱ̂ɰɄʚɓ ɑɇɄɕʟɇ ɑɋʦʆʤɂ ɑɋʤɄʆʫ.ɗʯṔḘʯᶡɂʺ ɏɕʟʤɂ ʢᶚɩ ʳʫ ɑʦɾʤɂ ɒɂɮ ʏˈʁ 

ɷ̌ɰɭɕʤɂ ʘɱʅ 

ʛɦɕɶᶽɂ ʌʻɋɵᶗɂ ʭˈˈʚɕʤɂ ɑʚˆɱʅ  ɑɋɶʲʤɂ% 

ɐɱʁɄᾚᾇɂ ʮḛʱəɂʺɂ ɭɥɂʺ ˁʖɾʯ ʮɄɦɕʫɂ 30 

ɒɄʯɄɦɕʫᶗɂ ʢ̋ɭɟ ɏɶɥ ˁȽɄẛẃ ʮɄɦɕʫɂ 70 
 

ʭ̍̍ʚɕʤɂ ʘɱʅ 

 

1. DISTRIBUTED SYSTEMS Concepts and Designᵷ Fifth Editionᵷ by George Coulourisᵷ Jean 

Dollimoreᵷ Tim Kindberg and Gordon Blair 

ʏɟɂɱᶽɂ 

ɑˈʖɾʱʤɂ ɒɄʯɄɦɕʫᶗɂ .ʵᶚʍȵ ʮḛɋʫ ʻʶ Ʉʫ ɏɶɥ : 

ɑˈɌɕʟᶽɂ ɒɄʍɄɶʤɂ ) ɑʎɊɰȵ ʢɭʎʬɇ :4  
ᴮ
Ʉ̍ʍ̒ɋɵȵ ɒɄʍɄɵ ( 

(ɱʁɄɦʫ) ɭˈʍɂʻʫ 

 

× ɑʤᶗɂ ʭʦʎɔ̋ ɒɄʯɄ̍ɋʤɂ ɏ̍ʚɦɓ ɰɱʚʫ 

ɑɋʎɺʤɂ ὃḒʦʎʤɂ ʭɶʚʤɂ ɑˈʦʠʤɂ ɑʎʫɄᾒήɂ 

 ɏɵɄᾚήɂ ʪʻʦʍ ʚɓɒɄʫʻʦʎᶽɂ ɑˈʱ ɄẛṤɵ 

ɑ˄ɭ̍yʬɓ ɒɂɰɱʚʫ 
 ɒɄʍɄɶʤɂ

ɑ̍ɶ̌ɰɭɕʤɂ 
ɒɂɭɥʻʤɂ  ɰɱʚʑɂ ɑʤɄɥ  ɰɱʚʑɂ ʌ̒ʯ ɐɬɄʑɂ ɳʫɰ  ɰɱʚʑɂ ʭɵɂ 
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 ɑʒʤ ʺ ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ

ʹʤᶗɂ 

Data Mining && 

Machine Learning 

ὃỲḲɂɰɭʤɂ ʭɵ̒ ɂʑ ɱʁɄᾚᾇɂ  ɰɱʚʑɂ ɬɄʬɕʍɂ ɫ̂ɰɄɓ 

2018/2019 .ɬʗˆɱɺʤɂ ɭʬɦʫ ˃ɭʸᶽɂ  

 
 ʪɄʎʤɂ ʗɽʻʤɂ

 ɰɱʚʬʦʤ 

 ʢɂṕḘɩɂ ᵷɒɄʯɄˈɋʤɂ ɑᾒήɄʎᶽ Ṕḛʂɦɕʤɂ ᵷɒɄʯɄˈɋʤɂ ʳʍ ɏˈʚʱɕʤɂ ʭˈʶɄʖʫʺ ʗȼɄʉʺ ᵷɑʕɱʎᶽɂ ʔɄɺɖʝɂ ɒɄˈɵɄɵȵ

 ᵷʏ̍ʬɡɕʤɂ ʨ̍ʦɦɓ ɒɄ̍ʫɲɰɂ̒ɩ ᵷʗ̍ ɾ̡ɕʤɂ̋ ȸɋ̡ɕʤɂ ɒɄ̍ɦʚɓ ᵷɐṔḛɋʟʤɂ ɒɄʯɄ̍ɋʤɂ ɭʍɂ̒ʙ ̱☿ ɏ̍ʚɦɕʤɂ ɭʍɂ̒ʙ ᵷɒɄʯɄ̍ɋʤɂ

ɕɦʤɂ ᵷɒɄʯɄ̍ɋʤɂ ɰH̒ɾɓ ᵷɐɬɭʎɕᶽɂ ʇȼɄɵʻʤɂ ˍ☿ ɏˈʚʱɕʤɂ ᵷɼʻɾʱʤɂ ˍ☿ ɏˈʚʱɕʤɂ) ɒɄʯɄˈɋʦʤ ɐɭʚʎᶽɂ ʌɂʻʯᶟɂ ˍ☿ ɏˈʚ

.ɐɭ˄ɭᾒήɂ ɒɄʸɟʻɕʤɂʺ ɒɄʯɄˈɋʤɂ ʳʍ ɏˈʚʱɕʤɂ ɒɄʚˈɋʆɓ ᵷɒɄʯɄˈɋʤɂ ʳʍ ɏˈʚʱɕʤɂ ɒɄʒʤ ᵷ(... ᵷɏˆʻʤɂ ˍ☿ ɏˈʚʱɕʤɂ 

 ˃ɯʤɂ ɰɱʚʑɂ ̓̒ɕɦʫ

 ʔɭʸʤɂ ʛʚɦ˄

ὃỲḳˉȼɱʤɂ 

1.  ɂʑ ʘɱʆʤɄɇ ɏʤɄʆʤɂ ʗ̂ɱʎɔ ˂Ỉȹ ɰɱʚʑɂ ʔɭẛẄ ɄẛẁɄɟɄˈɕɥɂ ʗˈɽʻɓʺ  ɒɄʯɄˈɋʤɂ ʳʍ ɏˈʚʱɕʤɂ ˍ☿ ɑʫɭɪɕɶ 

2.   ᵷ Ʉʸʤ ɑˈɉʻɵɄɥ ɑʬʊʯȵ ȲɄɺʰȹʺ ɑʱʟˈʫ ˂Ỉɂ ʔɭẛẀ 

3. ɑ̂̒ˈ̡ɋʤɂ ʪᶚʎɕɵᶗɂ ɑʒʤ ɒɄʚ̍ɋʆɓ ʭyʕ̋ ɐɭʚʎʑɂ ɒɄʯɄ̍ɋʤɂ ʌɂ̒ʯȵ rʍ ɏ̍ʚɦɕʤɂ ˂Ỉȹ ɰɱʚʑɂ ʔɭẛẄ Ʉʬʝ 

:ɰɱʚʑɂ ʔɂɭʁɂ 

1.  ɒɄʯɄ̍ɋʤɂ ɭʍɂ̒ʙ ɒɂɰɄyʫ ɱ̂̒ʆɓ 

2. ɓ ɑ̍ʖ̍ʝ̋ ɒɄʯɄ̍ɋʦʤ ɐɭ˄ɭɟ ɑ̂ȷɰ Ʉʸʦˈʦɦ 

3.  ɒɄʯɄ̍ɋʤɂ ɭʍɂ̒ʙ ʏʫ ʨʫɄʎɕʤɂ ˂Ịʍ ʪɭʚɕʑɂ ʗɛʟʑɂ ɏ̂ɰɭɕʤɂ 

4.  ʭˈʬɾɕʤɂ ˍ☿ ɐɬʻɟʻʫ ʳʟɓ ʭʤ ɑʚˆɱʆɇ ɒɄʫʻʦʎᶽɂ ʄɄɋʲɕɵɂὃỲḲɄɵᶟɂ 

 ɰɱʚʑɂ ʔɂɭʁɂ ɬɱɵ

ɑˈʍɱʖʤɂʺ ɑˈɶˉȼɱʤɂ 

 

 ɰɱʚʑɂ ɒɄ̂̒ɕɦʫ ʀɱʍ ɒɂɱʁɄᾚᾇɂ ɏɶɥ 
o What is Knowledge Discovery and Data Mining? 

o The KDD Process 

o KDD and Related Fields 

o Data Mining Methods 

 ɐɱʁɄᾚᾇɂ1 

 ˂Ịʍ ɑʫɄʍ ɑʫɭʚʫ

 ɑʕɱʎᶽɂ ʔɄɺɖʝɂ

 ɏˈʚʱɓʺ

ɒɄʯɄˈɋʤɂOverview of 

Knowledge Discovery 

and Data Mining 
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o Why is KDD Necessary? 

o KDD Applications 

o Challenges for KDD 

Lap 1 : Weka Software  

  ɐɱʁɄᾚᾇɂ2 

 ˂Ịʍ ɑʫɄʍ ɑʫɭʚʫ

ɺɖʝɂ ɑʕɱʎᶽɂ ʔɄ

 ɏˈʚʱɓʺ

ɒɄʯɄˈɋʤɂOverview of 

Knowledge Discovery 

and Data Mining 

o Data Quality 

o Data Transformations 

o Missing Data 

 ɐɱʁɄᾚᾇɂ3 

ɒɄʯɄˈɋʤɂ ɑᾒήɄʎʫ 

Preprocessing Data 

 

o Data Reduction 

o Data discretization 

Lap 2: preparing data in Weka 

Example : Hayptietse data 

ɐɱʁɄᾚᾇɂ4 

ɒɄʯɄˈɋʤɂ ɑᾒήɄʎʫ 

Preprocessing Data 

 ʢ̋ɜɂ ʮɄɦɕʫᶗɂ  ɐɱʁɄᾚᾇɂ5 

 

o How a Decision Tree Works 

o Constructing Decision Trees 

o Issues in Data Mining with Decision Trees 

 ɐɱʁɄᾚᾇɂ6 

 ʏʫ ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ

ɰɂɱʚʤɂ ɰɄᾒὉȵ 

Data Mining with 

Decision Trees 

 

o Visualization of Decision Trees in System CABRO  

o Strengths and Weaknesses of Decision-Tree Methods 

Lap 3 : ID3 in Weka software   

ɐɱʁɄᾚᾇɂ7 

 ʏʫ ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ

ɰɂɱʚʤɂ ɰɄᾒὉȵ 

Data Mining with 

Decision Trees 

 

o When is Association Rule Analysis Useful?  

o How Does Association Rule Analysis Work  

o The Basic Process of Mining Association Rules  

 

ɐɱʁɄᾚᾇɂ8 

ɓ ʏʫ ɒɄʯɄˈɋʤɂ ɏˈʚʱ

ʄɄɋɓɰᶗɂ ɭʍɂ̒ʙ 

Data Mining with 

Association Rules 
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o The Problem of Big Data

 

  

o Strengths and Weaknesses of Association Rule Analysis 

Lap 4: Aprori algorithm in weka 

ɐɱʁɄᾚᾇɂ9 

 ʏʫ ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ

ʄɄɋɓɰᶗɂ ɭʍɂ̒ʙ 

Data Mining with 

Association Rules 

ˌʰɄɛʤɂ ʮɄɦɕʫᶗɂ  ɐɱʁɄᾚᾇɂ10 

 

o Definition of clustering 

o The K-Means Method 

o Agglomeration Methods 

 ɐɱʁɄᾚᾇɂ11 

 ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ

ɂɭɪɕɵɄɇʪ ɐɭʚʱʎʤɂ 

Data Mining with 

Clustering 

 

o Evaluating Clusters 

o Other Approaches to Cluster Detection 

o Strengths and Weaknesses of Automatic Cluster Detection 

Lap 5:  k-means with car data sets in weka software  

 ɐɱʁɄᾚᾇɂ12 

 ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ

ɂɭɪɕɵɄɇʪ ɐɭʚʱʎʤɂ 

Data Mining with 

Clustering 

 

o Neural Network Topologies 

o Neural Network Models 

 

 ɐɱʁɄᾚᾇɂ13 

 ʏʫ ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ

ɑˈɌɾʎʤɂ ɒɄʠɋɺʤɂ 

Neural Networks and 

Data Mining 

o Interative Development Process  

o Strengths and Weaknesses of Artificial Neural Networks 

 ɐɱʁɄᾚᾇɂ14 

 ʏʫ ɒɄʯɄˈɋʤɂ ɏˈʚʱɓ

ɑˈɌɾʎʤɂ ɒɄʠɋɺʤɂ 

Neural Networks and 

Data Mining 

ʆʤɂ rʟʬɕ˄ ʮɂ ʏʙ̒ɕʑɂ rʬʕ ɰɱʚʑɂ ɂɯʁ ɑɵɂɰɬ ɱəȹ:ɑ̍ʤɄɕʤɂ ɒɂɰɄyʑɂ ɆɄɶɖʝɂ rʫ ɏʤɄ 

1. ɄẛṨʕ ɏˈʚʱɕʤɂʺ ɒɄʯɄˈɋʤɂ ɭʍɂʻʙ ɑˈʬʶᶟ ʪɄɓ ʭʸʕ 

2. .ɒɄʯɄ̍ɋʤɂ ɭʍɂ̒ʙ ʨ˄ɭʎɔ̋ ȲɄɦɉ̋ ʭ̍ʬɾɓ̋ ʇ̍ʆɪɓ ˂Ịʍ ɐɰɭʚʤɂ 

3. 3 ɂ ɭʍɂ̒ʙ ȲɄɦɋʤ ɑʫɲᶚʤɂ ɑ̍ɕɦɕʤɂ ɑ̡̍ɋʤɂ ɭ˄ɭɦɓ ˂Ịʍ ɐɰɭʚʤɂ.ȲɄʱɋʦʤ ɑʎɋɕᶽɂ ɑˈʦʠˈʸʤɂ ɰɄˈɕɩɂʺ ɑˈʕɱʎᶽɂ ɒɄʯɄˈɋʤ 

4. 4.ɑʕɱʎʑɂ ɭʍɂ̒ʙ ̱☿ Ʉẛṧ̍ʟɶɔ ̋ ɒɄʯɄ̍ɋʤɂ ɼᶚɪɕɵɂ ʘɱʆɇ ʪɄʑɟɂ 

5. 5.̱ạ̍ɓɂṔḘɵᶗɂ ɰɂɱʚʤɂ ʏhɄɾʤ ɒɄʯɄ̍ɋʤɂ ʭ˄ɭʚɓ̋ ̩hɄ̍ɋʤɂ ɏ̍ʚɦɕʤɄɇ ʪɄ̍ʚʦʤ ɑʫɲᶚʤɂ ɒɂɰɄyʑɂ 

ʏʙʻɕᶽɂ ʨˈɾɦɕʤɂ 

1.   ɑˆɱʊʱʤɂ ɒɂɱʁɄᾚᾇɂ 

2.  ɧȼɂɱɺʤɂ ʀɱʍ ʨȼɄɵʺ 

3.  ʨʬʎᶽɂ 

ɷ̌ɰɭɕʤɂ ʘɱʅ 
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ʛɦɕɶᶽɂ ʌʻɋɵᶗɂ ʭˈˈʚɕʤɂ ɑʚˆɱʅ  ɑɋɶʲʤɂ% 

  ɐɱʁɄᾚᾇɂ ʮḛʱəɂʺɂ ɭɥɂʺ ˁʖɾʯ ʮɄɦɕʫɂ 30 

ɒɄʯɄɦɕʫᶗɂ ʢ̋ɭɟ ɏɶɥ ˌȽɄẛẃ ʮɄɦɕʫɂ 70 
 

ʭ̍̍ʚɕʤɂ ʘɱʅ 

 

2. Data Mining Concepts and Techniques (bookᵷ2012) 

3. INTRODUCTION TO KNOWLEDGE DISCOVERY AND DATA MINING(bookᵷ2010) 

4. (book ᵷ chapter 9ᵷ 2015)DECISION TREES 

5. UCI data sets for mining  

https://archive.ics.uci.edu/ml/index.php 

weka software https://www.cs.waikato.ac.nz/ml/weka/ 

ʏɟɂɱᶽɂ 

             ɑˈʖɾʱʤɂ ɒɄʯɄɦɕʫᶗɂ              ɑˈɌɕʟᶽɂ ɒɄʍɄɶʤɂ (ɱʁɄɦʫ) ɭˈʍɂʻʫ 

 

× ʪɭʚɕʫ ɄʕɄɟ ɑɡʫɱɇ ɰɱʚʫ 

ɑɋʎɺʤɂ ὃḒʦʎʤɂ ʭɶʚʤɂ ɑˈʦʠʤɂ ɑʎʫɄᾒήɂ 

 ɏɵɄᾚήɂ ʪʻʦʍ ɒɄʫʻʦʎᶽɂ ɑˈʱʚɓ ɄẛṤɵ 

 ɒɂɰɱʚʫ

ɑ˄ɭˈʸʬɓ 
ɑ̍ɶ̌ɰɭɕʤɂ ɒɄʍɄɶʤɂ ɒɂɭɥʻʤɂ 

 ɑʤɄɥ

 ɰɱʚʑɂ 
 ɰɱʚʑɂ ʌ̒ʯ ɐɬɄʑɂ ɳʫɰ  ɰɱʚʑɂ ʭɵɂ 

CS914 
ˍỊʬʍ 

2 

 ˃ɱʊʯ 

2 
3  ɟɂ ˃ɰɄɋ CS924 

ɑʫɭʚɕʫ ɄʕɄɟ ɑɡʫɱɇ 

Advanced Java 

programming 

ỲḲɂɰɭʤɂ ʭɵ̒ ɂʑὃ ɱʁɄᾚᾇɂ 
 ɬɄʬɕʍɂ ɫ̂ɰɄɓ

 ɰɱʚʑɂ 

  2014 

 ʭʦʎɕɇ ɏʤɄʆʤɂ ɭɦʍ (ɒɄɦȼɄʠʤɂ ̒ɦʯ ɑyɟ̒ ɂʑ ɑɡʫṔḗʤɂ)ɑʫɭʚɕʑɂ ɑ̍ȿ̍ɺʤɂ ɑɡʫṔḗʤɂ ʪ̒yʖʫ ɳ̂ɳʎɔ ˂Ỉɂ ɰɱʚʑɂ ɂɯʁ ̩ʫɱ˄

ɵɂɰɬ ̱☿ ɑʦɛʬɕʑɂ ̋ ɑʫɭʚɕʑɂ ɄʕɄᾒήɂ ɑʒʤ ɑɡʫɱɇ ɑGUI  ᵷɑʍʻʱɕᶽɂJava SQL ᵷJava Multithreading ᵷ

Multimedia ᵷNetwork programming  ᵷmobile application .Ʉʸʤ ˍỊʬʎʤɂ ʛˈɋʆɕʤɂ ʺ 

 ʪɄʎʤɂ ʗɽʻʤɂ

 ɰɱʚʬʦʤ 

  ┤ ɰɱʚʑɂ ɑɵɂɰɭʤ ɑ̍ɶ̄ȼɱʤɂ ʔɂɭʁᶗɂ ʨɛʬɕɓ ̱ỈɄɕʤɂ:̱ 

1. .ɄʕɄᾒήɂ ɑʒʦɇ ɑɡʫṔḗʤɂ Ʉ˄ɂɳʫ ˂Ịʍ ʔɱʎɕʤɂ 

2.  ɄʕɄᾒήɂ ɑʒʦɇ ɑɡʫṔḗʤɂ ɑɵɂɰɬ ʺ ᵷɑʫɭʚɕᶽɂ ɑʖʦɕᾟᾇɂ ɒᶗɄɡʬʦʤʨˈʶȶɓ .Ʉʸʤ ˍỊʬʎʤɂ ʛˈɋʆɕʦʤ ɏʤɄʆʤɂ 

 ɰɱʚʑɂ ʔɂɭʁɂ 

  ɰɱʚʑɂ ʼ̒ɕɦʫ 

 ʛʚɦ˄ ˃ɯʤɂ

ʔɭʸʤɂ 

 ɰɱʚʑɂ ɒɄ̂̒ɕɦʫ ʀɱʍ 

ɑˈʫʻɵɱʤɂ ɒɄʸɟɂʻʤɂ ʺ ɄʕɄᾒήɂ ɑʒʤjava language and graphical user interfaces(GUI)  ɐɱʁɄɦʫ1 ᵷ2 

https://archive.ics.uci.edu/ml/index.php
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¶  ʪʻʸʖʫGUI ʪɂɭɪɕɵɄɇ ɞɂɱɩᶗɂ ʺ ʢɄɩɬᶗɂ ᵷGUI classes 

¶ Layout design 

¶  ˂Ịʍ ɑˈʚˈɋʆɓ ɑʦɛʫɂGUI 

ɒɄʯɄˈɋʤɂ ɭʍɂʻʙ ʺ ɄʕɄᾒήɂ 

¶ ɒɄʖʦʑɂ ʪɂɭɪɕɵɂ ̋ ɞɂɱɩᶗɂ ̋ ʢɄɩɬᶗɂ ʘɱʅ ̋ ɒɄʖʦʑɂ 

¶ Java SQL 

¶ ʢ ˍỊʬʎʤɂ ʛˈɋʆɕʤɂjava SQL 

ɐɱʁɄɦʫ3 ᵷ4 

Java Multithreading ɐɱʁɄɦʫ5 ᵷ6 ᵷ7 

Java & multimedia programming ɐɱʁɄɦʫ8 ᵷ9 

¶ Java & Network programming  ɐɱʁɄɦʫ10 ᵷ11 

Java & Mobile Application  ɐɱʁɄɦʫ12 ᵷ13 ᵷ

14 

:ɑ̍ʤɄɕʤɂ ɒɂɰɄyʑɂ ɆɄɶɖʝɂ rʫ ɏʤɄʆʤɂ rʟʬɕ˄ ʮɂ ʏʙ̒ɕʑɂ rʬʕ ɰɱʚʑɂ ɂɯʁ ɑɵɂɰɬ ɱəȹ 

1. .Ʉʸʚˈɋʆɓ ɒᶗɄɡʫ ʺ ɄʕɄᾒήɂ ɑʒʦɇ ɑɡʫṔḗʤɂ Ʉ˄ɂɳᶽ ɏʤɄʆʤɂ ɆɄʎˈɖɵɂ 

2.  ɄʕɄᾒήɂ ɑʒʦɇ ɑʫɭʚɕᶽɂ ɑɡʫṔḗʤɂ ʪʻʸʖʫ ɳˆɳʎɔ ɏʤɄʆʤɂ ɑȾˈẛẁ ʺɬɂɭʍᶡ .ɑʍʻʱɕʫ ɒɄʚˈɋʆɓ 

3.  ɐʻʆɪʝ ɑˈɡʫṔḗʤɂ ɐṔḗᾟήɂ ɆɄɶɖʝɂɬɂɭʍᶡ .ɑˈɛɦɋʤɂ ɑʤɄɵɱʤɂ 

ʏʙʻɕᶽɂ ʨˈɾɦɕʤɂ 

 

 rʫ ɏʤɄʆʤɂ rʟʬɕ̍ʤ Ʉ̍ʍ̒ɋɵɂ ʮḛɕʍɄɵ ʏʙɂ̒ɇᵷ ɻɱʝɮ ʭɓ Ʉʫ ʨʠʤ ̱Ịʬʍ ʛ̍ɋʆɓ ɻᶚʍɂ ɐɰ̒ʞɯʑɂ ʏ̍ʁɂ̒ʑɂ ɏɥɄɾ˄

Ʉẛẃȹ.ɐɱʁɄᾚᾇɂ ȲɄʱəȵ Ɇʻʦʆᶽɂ ʨʬʎʤɂ Ȳ 

ˍỊʬʎʤɂ 

ɂɱʁɄᾚᾇɂɒ 

ɑ̍ʚ̍ɋʆɕʤɂ r̂ɰɄʬɕʤɂ 

ɷ̌ɰɭɕʤɂ ʘɱʅ 

 

ʛɦɕɶᶽɂ ʌʻɋɵᶗɂ ʭˈˈʚɕʤɂ ɑʚˆɱʅ  ɑɋɶʲʤɂ% 

ˌȽɄẛṧʤɂ ʮɄɦɕʫᶗɂ ʨɋʙ ɑʱɶʤɂ ʢɄʬʍɂ 30 

 ʢ̋ɭᾒήɂ ɏɶɥ ˌȽɄẛṧʤɂ ʮɄɦɕʫᶗɂ 70 
 

ʭ̍̍ʚɕʤɂ ʘɱʅ 

 

 ʮ̒ʟɓ ʮɂ ɄẛṨʕ ʄṔḘɺ̌̋  ɱʁɄɦʬʦʤ Ʉʚʕ̋ 

¶ ɂɭɥɂ̋ Ʉʎɟɱʫ ʨʙᶗɂ ˂Ịʍ ʮɄʠʫᶗɂ ɰɭʚɇ ɑɛ˄ɭɥ ʮ̒ʠɓ ʮɂ 

¶ ʳʍ ʨʚɓ ᶗ ʮɂ5  ɑʟɋɺʤɂ ˂Ịʍ ɑɥɄɕᶽɂ ʏʙɂʻʬʦʤ ɑʦʫɄɹ ʏɟɂɱʫɑˈɓʻɋʟʱʎʤɂ 

ʏɟɂɱᶽɂ 

 ɑˈʖɾʱʤɂ ɒɄʯɄɦɕʫᶗɂ 

  ɑˈɌɕʟᶽɂ ɒɄʍɄɶʤɂ 

(ɱʁɄɦʫ) ɭˈʍɂʻʫ 
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ϣвϹЧв 

ϝуЯЛЮϜ ϤϝҶҶЂϜϼϹЮϜ ϤϒϹϠ (ϽуϧҶҶЃϮϝгЮϜ) сҶҶЂϜϼϹЮϜ аϝЛЮϜ сТ ̭ϝугуЫЮϜ бҶҶЃЧϠ 1997  /1998 Р 

ϞыА ϣЛϠϼϒ ϸϹК ЭуϯҶҶҶЃϧϠ.  ϸϹК ϝуЮϝϲ бҶҶҶЃЧЮϝϠ ЀϼϹт49 ϣϡЮϝАм ϟЮϝА КϾнвК еу ϟЛҶҶҶІ Иϼϒ пЯ

ϣтнҶҶҶҶҶҶЏК ϽуПЮϜ ̭ϝугуЫЮϜ ̪ϣуЯуЯϳϧЮϜ ̭ϝугуЫЮϜ ск анЧт .ϣуϚϝтϿуУЮϜ ̭ϝугуЫЮϜм ϣтнҶҶҶҶҶҶЏЛЮϜ ̭ϝугуЫЮϜ ̪

 ϸϹК ϽуϧЃϮϝгЮϜ ЭϚϝЂϼ пЯК РϜϽІшϜм ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϤϜϼϽЧв ЁтϼϹϧϠ13 ЁтϼϹϦ ϣϛук нЏК 

еуузАм 3  ̪ϺϝϧҶҶЂϒ ϣϮϼϹϠ6 ϷϦ .ϹКϝҶҶЃв ϺϝϧҶҶЂϒ ϣϮϼϹϠ сЦϝϡЮϜм ШϼϝҶҶЇв ϺϝϧҶҶЂϒ ϣϮϼϹϠ бҶҶЃЧЮϜ ев ϬϽ

 ϸϹК52 к ϸϹЛЮϜ Ϝϻк ϟЯОϒм ϣϯтϽ϶м ϭтϽ϶ук ̭ϝҶҶҶҶҶҶҶЏКϒ б ϣЛϠϝϧЮϜ ϣугЯЛЮϜ ϤϝуЫЮϜ сТ ЁтϼϹϦ ϣϛ

.ϝлϡЂ ϣЛвϝϯЮ  

Ϝ бЃЧϠ ϢϿлϯв ϣКϝЦ ϹϮнϦ Јϝ϶ ϬϼϹв пЮϖ ϣТϝЎшϝϠ ϽуϧЃϮϝгЮϜ ϤϜϼϽЧв ЁтϼϹϧЮ ̭ϝугуЫЮ

ϝуЯЛЮϜ ϤϝЂϜϼϹЮϝϠ ϣуЯЫЮϝϠ.  

  ϞыГЮϜ анЧтҶҶϠϣҶҶϠнЯГгЮϜ ϤϜϼϽЧгЮϜ ϾϝҶҶуϧϮϝ ϣҶҶЯϲϽгЯЮ ϹҶҶулгϧЮϜ бϦ ϤϜϼϽЧв ЙϠϼϒ скм ϣҶҶт

лзК инзгЮϜ ϟЛҶҶҶҶҶҶЇЮϜ Ϲϲϒ ϜмϼϝϧϷтиыКϒ ϝ .ϤϜϼϽЧгЮϜ сЦϝϠ ϜнҶҶҶҶҶҶЂϼϹуЮ т бϧ рϽЗзЮϜ ̭ϿϯЮϜ сТ ̭ϹϡЮϜ

 ϝлϠ ЀϼϹϦ сϧЮϜм бҶҶЃЧЮϜ ЭвϝЛв ϹϲϜ сТ ϢϸϝК Ͽϯзт рϻЮϜ сЯгЛЮϜ ̭ϿϯЮϜ бϦ ϽуϧҶҶЃϮϝгЮϜ ϩϳϡϠ ЈϝϷЮϜ

пЮϖ ϣТϝҶҶҶҶҶЎшϝϠ Ϝϻк ̪ϣуЛвϝϯЮϜ ϣЯϲϽгЮϝϠ ЈϝϷЮϜ сЯгЛЮϜ ϤϜϼϽЧв  ϣҶҶҶҶҶЊϝϷЮϜ ЭвϝЛгЮϜ ЍЛϠϨϝϳϠϓϠ 

ϝугуЫЮϜ ЭгЛв Эϫв ϽуϧҶҶЃϮϝгЮϜ ϣϡЯАϣуЯуЯϳϧЮϜ ̭ϝугуЫЮϜ ЭгЛвм ϣтнҶҶЏЛЮϜ ̭.  ϣϠнЯГгЮϜ ЭуЮϝϳϧЮϜ оϽϯϦ

сТ сЯгЛЮϜ ̭ϿϯЯЮ мϒ бҶҶҶҶҶҶЃЧЮϜ ЭҶҶвϝҶҶЛв  ϿЪϽв ЭҶҶϫв пгЗЛЮϜ ϣҶҶтϽукϝҶҶгϯЮϜ сТ ϣҶҶвϹҶҶЧϧгЮϜ ϿЪϜϽгЮϜ сТ

 ϣтϽукϝгϯЮϜ Ϭϼϝ϶ пϧϲ мϒ БУзЮϜ ϨнϳϠ ϿЪϽв мϒ ϣуКϝзЋЮϜ ϨнϳϡЮϜпгЗЛЮϜ дϝуϲцϜ ев ϽуϫЪ сТ. 

ЃϮϝгЮϜ ϣϡЯГЮ ЭуПЇϧЮϜ ϸϜнв ЈнЋϷϠ егЎ ев ϣвϝЛЮϜ ϣуϚϝугуЫЮϜ ϸϜнгЮϜ аϜϹϷϧЂϜ бϧт ̪Ͻуϧ

 бϧт еуЛв ϩϳϡϠ ϣҶҶЊϝϷЮϜ ϣЛуϡГЮϜ ϤϜϺ ϸϜнгЮϜ ЍЛϠ пЮϖ ϣТϝҶҶЎшϝϠ ϣуЛвϝϯЮϜ ϣЯϲϽгЮϜ ϤϝҶҶЋҶҶЋϷв

ϯуϧж ϝгϠϼ ϣуϚϝугуЫЮϜ ϸϜнгЮϜ сТ ϹтϹІ ЉЧж ϹϮнт ϝвнгК ̪ϣЛвϝϯЮϜ ев ϝлϡЯА ϨϝϳϠϒ бϯϲ ϣвϝϷЏЮ ϣ

 Ϭϝϧϳт сϧЮϜ ̭ϝугуЫЮϜ бҶҶҶҶҶҶЃЧϠ ϽуϧҶҶҶҶҶҶЃϮϝгЮϜϯжъ .ϣуϚϝугуЫЮϜ ϸϜнгЮϜ ев ЭϚϝк бЪ ϝкϾϝ ЈнҶҶҶҶҶҶЋϷϠ ϝвϒ

ϽуТнϦ бϧт еЫЮм ϣтϿуЯϯжъϜ ϣПЯЮϝϠ ϝлжϒ ϩуϲ ϣугЯЛЮϜ ЙϮϜϽгЮϜ сТ ϹтϹҶҶҶҶҶҶҶІ ЉЧж ϹϮнуТ ЙϮϜϽгЮϜ ϝк

ϝуϚϿϮ ЭϡЦ ев .ϨнϳϡЮϜ пЯК еуТϽЇгЮϜ ϢϻϦϝЂцϜ 
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  ϽуϧЃϮϝгЮϜ ϨϝϳϠϒ ЬмϝзϧϦЭЪϝЇгЮϜм ϝтϝЏЧЮϜ ев ϽуϫЪ ЫЮϜ ЭϡЃЮϜ ϸϝϯтϖм ЙгϧϯгЮϜ блϦ сϧЮϜ ϣЯуУ

 иϻк еуϠ ев ̪ϝлЯϳϠϨϝϳϠцϜ: 

1.  сϛуϡЮϜ ϨнЯϧЮϜ ЭЫҶҶҶҶҶЇв ЭϳЮ ϞнзϯЮϜ ϣЧГзв сТ ϣтмϜϽϳҶҶҶҶҶЋЮϜ ϤϝϦϝϡзЮϜ ев ϽуϫЪ аϜϹϷϧҶҶҶҶҶЂϜ

Ϝ ϨнЯϦ ϣЊϝ϶м.МϝϡЊцϜм ϣЯуЧϫЮϜ дϸϝЛгЮϝϠ иϝугЮ 

2.  ГзгЮϜ сТ ϢϸнϮнгЮϜ ϤϝзуГЮϜ ев ϽуϫЫЮ ϣЯвϝҶҶІ ϣҶҶЂϜϼϸ ев ϢϸϝУϧҶҶЂъϜ оϹв ϝвм ϣуϠнзϯЮϜ ϣЧ

уЫЮϜ ϤϝжнЫгЮϜϮнгЮϜ ϣуϚϝугн ϣҶҶҶҶҶЊϝ϶м ϢϹтϹК Ϥъϝϯв сТ ϣуЮϝК ϿуЪϜϽϧϠ ϢϽТнϧгЮϜ м ϝлϠ Ϣϸ

.ЩувϜϽуЃЮϜ ϣКϝзЊ 

3.  ЛϠ ϽтϹЧϦ сТ ϣГуЃϠ ϣуЯуЯϳϦ ФϽА аϜϹϷϧЂϜ.ϣуϚϜмϹЮϜ ϤϝϯϧзгЮϜ сТ ϤϝжнЫгЮϜ Ѝ 

4.   ЭЪϑϦ ϣЯЫЇв ϣЂϜϼϸϟуϠϝжцϜ ϝϯтϖм ϞнзϯЮϜ ϣЧГзв ЙтϼϝЇв сТ.ϝлϧϯЮϝЛгЮ ФϽА ϸ 

5.  ϽПҶҶҶҶҶҶЋЮϜ ϣукϝзϧв ϤϝϛтϿϮ ϽуҶҶҶҶҶҶЏϳϦ(nano particles)  ев ϽуϫЪ сТ ϝлвϜϹϷϧҶҶҶҶҶҶЂϜм

.ϤъϝϯгЮϜ 

6. .ϥзгЂъϜ ϢϸнϮ еуЃϳϦ Ьϝϯв сТ ϨϝϳϠϒ ̭ϜϽϮϖ 

7. .сϮнЮнуϡЮϜ ϝкϽуϪϓϦ ϣЂϜϼϸм ϢϹтϹϮ ϣтнЏК ϤϝϡЪϽв ϽуЏϳϦ 

8. .сϮнЮнуϡЮϜ ϝкϽуϪϓϦ ϣЂϜϼϸм ϢϹтϹϮ ϤϜϹЧЛв ϽуЏϳϦ 

 ук ̭ϝЏКϒ ев ϽуϡЪ ϸϹК бкϝЃт ϤϝЂϜϼϹЮϜ ϞыАм ЁтϼϹϧЮϜ ϣϛ ЭЋϳϧгЮϜ ϭϚϝϧзЮϜ ϽЇзϠ ϝуЯЛЮϜ

луЯК ев ϸϹК ϢнКϸ бϦ .пгЗЛЮϜ ϣтϽукϝгϯЮϜ Ϭϼϝ϶м Э϶Ϝϸ ϣугЮϝК ϤϜϽгϦϕв мϒ Ϥыϯв сТ ϝ

 ЭЋϳϧгЮϜ ϭϚϝϧзЯЮ ϣϯуϧж ϣугЮϝК ϤϜϽгϦϕв сТ ϣуЃуϚϼ ϤϜϽЎϝϳв ̭ϝЧЮш ЁтϼϹϧЮϜ ϣϛук ̭ϝЏКϒ

Аϖ сТ бϦ ϝгЪ ̪ϽуϧЃϮϝгЮϜ ϞыА ϨϝϳϠϒ ев ϝлуЯК ϣϛук ̭ϝЏКϒ ев ϸϹК ϼϝуϧ϶Ϝ ϭϚϝϧзЮϜ иϻк ϼϝ

 сТ ̭ϝЏКϓЪ ЁтϼϹϧЮϜ  .ϣугЮϝК ϤϜϽгϦϕв сТ ϣугЯК дϝϯЮ    

 

бЃЧЮϝϠ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϣϳϚъ 

ХϡА  бҶҶЃЧЮϜ сТϝЧϠϝҶҶЂ  бЦϼ  ϣвϝЛЮϜ ϣуϡЛҶҶЇЮϜ ϣзϯЯЮϜ ϼϜϽЦ69  ϣзҶҶЃЮ2009  ϝуЯЛЮϜ ϤϝҶҶЂϜϼϹЮϜ ϣϳϚъ дϓҶҶЇϠ Р

 ̪Э϶ϜϹЮϝϠХϡГт ϝуЮϝϲ ϝвϒ ЛҶҶҶЇЮϜ ϣзϯЯЮϜ ϼϜϽЦ бЦϼ ϣвϝЛЮϜ ϣуϡ501  ϣзҶҶҶЃЮ2010 ЛϧЮϜ буЗзϦ ϣϳϚъ ϼϜϹҶҶҶЊϖ дϓҶҶҶЇϠ Р буЯ

 иϻк ϣҶҶҶЇЦϝзв пϧϲ ϽуϧҶҶҶЃϮϝгЮϜ ϣЮϝҶҶҶЂϼ ЭуϯҶҶҶЃϦ ев ̭ϜϹϧϠϜ ϣугуЗзϧЮϜ ϤϜ̭ϜϽϮшϜ ЍЛϠ бҶҶҶЃЧЮϜ ϣжϝвϒ ϥЛҶҶҶЎм .сЮϝЛЮϜ

 ϣзЃЮ ̭ϝугуЫЮϜ бЃЦ ϤϝКϝгϧϮϜ Ϲϲϒ сТ ЩЮϺм ϣЮϝЂϽЮϜ2010  .Р 

 :ск ϝлуЮϖ ϼϝЇгЮϜ ϤϜ̭ϜϽϮшϜм 

1. Їв ϩϳϡЯЮ днЫтϱгЃтм ϹϲϜм РϽ Ϝ днЫт ϩуϳϠ ̪ФϝГж ХуЎϒ пЯК еуТϽЇв дϝзϪϜ ϸϹЛЮ сЃуϚϽЮϜ РϽЇгЮ

 ЭϚϝҶҶЂϼ ϨыϪ ϹКϝҶҶЃгЮϜ РϽҶҶЇгЮϜ Ͼмϝϯϧт ъ ϩуϳϠ ϢϽϡϷЮϜ ϞϝҶҶЃϧЪϜм ϟтϼϹϧЮϜ ЌϽПЮ ϣугЯК ϣϮϼϸ пЯКϒ

Ьмϒ РϽЇв ϣЧϲыЮϜ ϤϜϽгЮϜ сТ ϝкϹЛϠ днЫт.  
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2.  ЁУж сТ сЃуϚϽЮϜ РϽЇгЮϜ ЩЮϻЪм ϩϳϡЮϜ ЬϝϯгЮ оϽϡЫЮϜ ϣϡЃзЮϜ днЫϦ йуЯКм ϟЮϝГЮϜ ϝлϠ ЭϯЃгЮϜ ϣϡЛЇЮϜ

м сжϝϪ РϽЇгϠ ϣжϝЛϧЂъϜ Ͼнϯт.пЮмцϜ ϢϽЧУЮϜ сТ ϽЪϺ ϝв ХТ 

3.  мϒ ϝлϡҶҶЂ ϣЛвϝϯϠ  ϣуЯЪ рϒ ев РϽҶҶЇгϠ ϣжϝЛϧҶҶЂъϜ ϱгҶҶЃт бҶҶЃЧЮϝϠ ϝуЯЛЮϜ ϤϝҶҶЂϜϼϹЮϜ ϞыА ϸϹК ϹтϜϿϧЮ ϜϽЗж

цϜ еуϦϽЧУЮϜ сТ ϼнЪϻгЮϜ ФϝуҶҶҶЃЮϜ ЁУж ХϡГзт ϩуϳϠ пгЗЛЮϜ ϣтϽукϝгϯЮϜ Э϶Ϝϸ оϽ϶ϒ ϣЛвϝϮ ϣужϝϫЮϜм пЮм

Ϭϼϝ϶ ев еуТϽЇв дϝзϪϜ ϸϹК днЫт дϒ ϟϯт ъ еЫЮм  .ϣЛвϝϯЮϜ Ϭϼϝ϶ ев ϹϲϜм РϽЇв мϒ ϣЛвϝϯЮϜ 

4.  ϣҶҶҶЋϧϷгЮϜ ϣϡЛҶҶҶЇЮϜ рϒϽϠ ХТϽв бҶҶҶЃЧЮϝϠ ϣугЯЛЮϜ ϣзϯЯЮ ϩϳϡЮϜ ϣГ϶ бҶҶҶЃЧЮϝϠ ϝуЯЛЮϜ ϤϝҶҶҶЂϜϼϹЮϜ ХҶҶҶЃзв аϹЧт

ЛϦ бϧт ϩуϳϠ ЙϮϜϽгЮϜ ЍЛϠм ФϽГЮϜм ϸϜнгЮϜ ̪йзв РϹлЮϜ ̪ϩϳϡЮϜ дϜнзК ϣзгҶҶҶҶҶҶЏϧв ϽвцϜ аϿЮ дϖ ϝлЯтϹ

.ϝлуЯК ϣЧТϜнгЮϜ бϦ евм 

5. ϣЧЯϲ ϟЮϝГЮϜ аϹЧт  ХҶҶҶЃзв еуϠ ХуҶҶҶЃзϧЮϝϠ ϩϳϡЮϜ ϣГ϶ еК ϣтϿуЯϯжъϜ ϣПЯЮϜ мϒ ϣуϠϽЛЮϜ ϣПЯЮϝϠ пЮмϒ ϣуҶҶҶЂϜϼϸ

 .ϣуЂϜϼϹЮϜ ϣЧЯϳЮϜ ̭ϝЧЮϖ ϹКнв ев аϝтϒ ϣϪыϪ ЭϡЦ ЩЮϻϠ дыКϖ ХЯЛтм ϩϳϡЮϜ РϽЇвм ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ 

6. нЊ сТ ϣГϷЮϜ ϩϳϡЮϜ РϽЇв аϹЧтϝЂϜϼϹЮϜ ХЃзгЮ ϣуϚϝлзЮϜ ϝлϦϼϝгϧϮϜ сТ ϝлЎϽЛЮ бЃЧЮϝϠ ϝуЯЛЮϜ Ϥ бЃЧЮϜ И

.ϸϝгϧКыЮ 

7.  ХуЃзϧЮϝϠ сЯгЛЮϜ ̭ϿϯЮϜ ев ̭ϝлϧжъϜ ϹЛϠ ϣтϿуЯϯжъϜ ϣПЯЮϜ мϒ ϣуϠϽЛЮϜ ϣПЯЮϝϠ ϣужϝϪ ϣуЂϜϼϸ ϣЧЯϲ ϟЮϝГЮϜ аϹЧт

 ϹКнв ев аϝтϒ ϣϪыϪ ЭϡЦ ЩЮϻϠ дыКϖ ХЯЛтм ϩϳϡЮϜ РϽҶҶҶҶҶЇвм ϝуЯЛЮϜ ϤϝҶҶҶҶҶЂϜϼϹЮϜ ХҶҶҶҶҶЃзв еуϠ ϣЧЯϳЮϜ ̭ϝЧЮϖ

ЮϝГЮϜ ϣҶҶЇЦϝзв ϰнгҶҶЃв ϽуО йжϓϠ бЯЛЮϜ Йв ϣуҶҶЂϜϼϹЮϜ ϽҶҶЋϧЧϦм ϸϜнгЮϜм ФϽГЮϜ мϒ РϹлЮϜ мϒ дϜнзЛЮϜ еК ϟ

.ϝлуЯК ЭЋϳϧгЮϜ ϭϚϝϧзЮϜ пЯК БЧТ ϣЇЦϝзгЮϜ 

8.  бҶҶҶҶҶҶЃЧЮϝϠ ϣугЯЛЮϜ ϣзϯЯЮϜ ϣЧТϜнв аϿЯϧҶҶҶҶҶҶЃт ϣтϿуЯϯжъϜ ϣПЯЮϝϠ ϝлϠϝϧЪ ϣЮϝϲ сТм ϣуϠϽЛЮϜ ϣПЯЮϝϠ ϣЮϝҶҶҶҶҶҶЂϽЮϜ ϟϧЫϦ

днЫт дϒ АϽϧЇтм   .РϽЇгЮϜ ев ϣуГ϶ ϢϸϝТϖ пЯК ̭ϝзϠ ЩЮϻЮ Экϕв ϟЮϝГЮϜ 

9. ҶҶЇв аϹЧт ϝϲϽϧЧв ϣҶҶЇЦϝзгЯЮ ϢϿкϝϮ ϣЮϝҶҶЂϽЮϜ днЫϦ дϒ ϹЛϠ бҶҶЃЧЮϝϠ ϝуЯЛЮϜ ϤϝҶҶЂϜϼϹЮϜ ХҶҶЃзгЮ ϟЯА ϩϳϡЮϜ РϽ

 ϣЮϝҶҶҶЂϽЮϜ ИнҶҶҶЎнв сТ ϣугЯК ϤϝвϝгϧкϜ йЮ пгЗЛЮϜ ϣтϽукϝгϯЮϜ Э϶Ϝϸ ϣЛвϝϮ рϒ ев ϝуϮϼϝ϶ ϝҶҶҶЇЦϝзв ϝлуТ

вм ϣуϦϜϻЮϜ йϦϽуЂ бтϹЧϦ Йв϶ϒ ϣϡЛІ ев мϒ ϟЮϝГЮϜ ϝлϠ ЭϯЃгЮϜ ϣϡЛЇЮϜ ЁУж ев ϝуЯ϶Ϝϸ ϝЇЦϝз ϟЯГϦ ϜϺϖ оϽ

 бЃЧЮϝϠ ϣугЯЛЮϜ ϣзϯЯЮϜ пЯК ϟЯГЮϜ ЌϽЛт бϦ ϣЮϝЂϽЮϜ ИнЎнв сТ ϣугЯК ϤϝвϝгϧкϜ йЮ днЫϦ ϩуϳϠ ϽвцϜ

.оϽ϶цϜ ϤϜ̭ϜϽϮшϜ сЦϝϠ бϪ ϸϝгϧКыЮ бЃЧЮϜ ИϝгϧϮϜ бϦ 

 .10 ϣЃЯϮ сТ ϣЮϝЂϽЮϜ ϣЇЦϝзв бϧϦϣузЯК мϹЊ ϹЛϠϜ ϼϜϽЦ ϼ.ϣЇЦϝзгЮ 

.11Ю ϣϡϲϝҶҶҶҶҶҶЋгЮϜ ϣуЮϝУϧϲъϜϽкϝЗгЮϜ ЙугϮ ЙзгϦ евм ϣуϚϝлзЮϜ ϣҶҶҶҶҶҶЇЦϝзгЮϜ мϒ ϣужϝϫЮϜм пЮмцϜ ϣуҶҶҶҶҶҶЂϜϼϹЮϜ ϤϝЧЯϳЯ

.ЩЮϺ ϣуЮнϛЃв Эгϳϧт ЩЮϺ СЮϝϷт 

.12ϣϡЛЇЮϝϠ ЁтϼϹϧЮϜ ϣϛук ̭ϝЏКϒм бЃЧЮϝϠ ϣугЯЛЮϜ ϣзϯЯЮϜ еуϠ ЭЊм ϣЧЯϳЪ ϣϡЛЇЮϜ ХЃзв днЫт дϒ ϟϯт 

     ЮϜ ЉϷт ϝгуТ ЩЮϺмЎϜнв ев ϝуЯЛЮϜ ϤϝЂϜϼϹеуЇЦϝзгЮϜм еуТϽЇгЮϜ ϼϝуϧ϶Ϝм ϨнϳϡЮϜ Йу . 

 

 ϣуЂϜϼϹЮϜ ϤϜϼϽЧгЮϜ СЊм 

 
I. M.Sc. Courses in Analytical Chemistry 
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1. Volumetric and Gravimetric Analysis (CH901-1/PG)                  (3 Credits)  

 

(Compulsory for all M.Sc. Students) 

 

Ionic equilibria, applications of volumetric analysis (neutralisation reactions, redox 

reactions, complexmetric reactions and precipitation reactions). Theory of 

gravimetric analysis. Microgravimetric and microvolumetric analysis. General 

introduction to separation in analytical chemistry. Masking and demasking agents. 

The analysis of real substances. Preliminary steps to an analysis. 

 

2. Instrumental Methods of Chemical Analysis I       (CH901-2/PG)      (3 Credits) 

Instrumental methods of chemical analysis. Source of radiation(continuous sources-

discrete sources). Optical materials(front surface mirror- reflection- filters and 

wavelength selection- gratings- prism- design of a dispersing system). Aspects of 

polarisation of light(selective absorption- selective reflection- anisotropic 

materials). Detectors(criteria for evaluation of detectors- photoelectric devices- 

photoemissive tube- photomultiperes- IR detectors). Monochromators and 

arrangements of optical components(prism systems spectrograph- UV 

spectrometers- IR spectrometers- grating mounts). Applications of UV visible, , IR 

spectroscopy. 

 

3. Instrumental Methods of Chemical Analysis II     (CH901-3/PG)     (3 Credits) 

Atomic spectroscopy, atom population, selection rules, line profiles. Emission 

spectroscopy, flame emission, flame atomic absorption, atomic fluorescence. 

Intensity of spectral lines in absorption and emission. Measurement of line 

intensities by photographic procedures. Background connection. Applications of 

atomic absorption spectroscopy. 

 

4. Instrumental Methods of Chemical Analysis III    (CH901-4/PG)      (3 Credits) 

NMR spectroscopy; magnetic properties, nuclear energy level, resonance frequency, 

the NMR phenomena, instrumentation and techniques. Relaxation and line width, 

the chemical shift, measurement of chemical shift, spin-spin coupling, dianamic 

processes. Experimental aids to spectral analysis, lanthanide shift reagent, signal 

enhancement. Quantitative analysis. 
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Mass spectrometry; principles of mass spectrometry design, determination of 

molecular weight, fragmentation, quantitative analysis, alternative ionisation 

techniques, analysis with GLC- MS interfacing systems, quadrapole mass 

spectrometry, mass spectrometry of involatile inorganic solids. 

 

5. Thermal and Radio Analysis                         (CH901-5/PG)              (3 Credits) 

Thermal methods of analysis; introduction to thermal analysis, thermogravimetry 

(TG), differential thermal analysis (DTA), thermometric titrations, miscellaneous 

thermal methods. 

Radiochemistry; revision of basics, decay rates and activity interaction of radiation, 

counting statistics, Gamma spectrometry, origin and nature of  g radiation, 

interaction of g photons with matter, detection and measurement of g radiation, 

production of the spectrum, uses of spectra. Activation analysis, neutron activation 

analysis, isotope dilution analysis, liquid scintillation counting. The internal 

standard method, external standard method, channels ratio method, sample 

preparation. X-ray methods, origin of x-ray, apparatus, energy dispersive, x-ray 

emission spectroscopy, the x-ray fluorescence, x-ray and Auger photoelectron 

spectroscopy in analysis, solid state fluorescence spectroscopy, cantoluminescense 

spectroscopy, molecular emission cavity analysis. Molecular photoelectron 

spectroscopy using vacuum ultraviolet photons. 

 

6. Separation Techniques                     (CH901-6/PG)                              (3 Credits) 

Analytical separations; separation by precipitation, extraction methods, applications 

of extraction procedures, ion exchange separation, separation of inorganic species 

by distillation. Chromatography; introduction to chromatography, classification of 

chromatography, paper chromatography, types of paper chromatography, 

experimental details for qualitative and quantitative analysis, application. Thin layer 

chromatography (TLC), superiority of TLC over other chromatographic techniques, 

experimental techniques, applications of TLC, limitations. Column chromatography, 

principle theory of development, experimental details, factors affecting column 

efficiency, applications of column chromatography. Gas chromatography, 

principles, instrumentation, evaluation, retention volume, resolution, applications. 

High performance liquid chromatography (HPLC), principles, instrumentation, 
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applications. Electrophoresis, moving-boundary, curtain, zone and disk 

electrophoresis. Qualitative and quantitative analysis by chromatography. 

 

7. Electrochemical Analysis                             (CH901-7/PG)                  (3 Credits) 

Electrochemical analysis, potentiometry, conductometry, high frequency titration, 

the measurement of pH, polarographic analysis, amperometric titration, electrolytic 

and coulometric techniques, electrogravimetry, polarimetry. 

 

 

 

8. Environmental Chemistry                           (CH901-8/PG)                  (3 Credits) 

Environmental  chemistry and its scope, the nature composition of natural water, 

water pollution and trace level substance in water, water quality analysis and control, 

water treatment, environmental chemical analysis, industrial water analysis and 

control (water used in boilers, heat exchange, condensers), environmental chemistry 

of soil, the nature and composition of the atmosphere, particular matter and miner 

inorganic pollutants in the atmosphere, organic pollutants and photochemical smog 

in the atmosphere, natural resources and energy. 

 

9. Food Analysis                                                (CH901-9/PG)                   (3 Credits) 

Food analysis, analysis of dairy products, wheat, rice, meat products, soft drinks, 

preservatives, colouring matter and other additives. 

 

10. Seminars                                                       (CH901-10/PG)                (3 Credits) 

Research Methodology 

 

11. Special topics                                               (CH901-16PG)                 (3 Credits) 

Theoretical and practical description of analytical materials. 

 

II. M.Sc. Courses in Inorganic Chemistry 

 

1. Coordination Chemistry of the Transition Metals             (CH902-1/PG)           

(3 Credits) 
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 (Compulsory for all M.Sc. Students) 

Introduction and Nomenclature, coordination bonds (effective atomic number, 

VBT, CFT, MOT), isomerism, preparations and reactions of coordination 

compounds, complex ion stability, kinetics and mechanisms of reactions of 

coordination compounds 

 

2. Spectroscopy                                (CH902-2/PG)                                    (3 Credits) 

Electronic transition spectroscopy, rotation-vibration spectroscopy, raman 

spectroscopy and IR spectra, nuclear magnetic resonance spectroscopy, magnetic 

properties of complexes, mass spectroscopy. 

 

3. Advanced Organometallic Chemistry       (CH902-3/PG)                   (3 Credits) 

Metal alkyl and aryl types: binuclear with metal-metal bond, polymeric with 

bridging alkyl groups, metalo-cyclic complexes, compounds with transition Metal 

carbon multiple bonds, metal compounds of heterocyclic (sandwich), 5 and 6 

electron metal compounds, reactions of organometallic complexes (addition, 

oxidation, elimination, inserting). Metal carbonyl compounds (reactions and 

structures). 

 

4. Nuclear and Radiation Chemistry          (CH902-4/PG)                      (3 Credits) 

Chemistry of lanthanides and octinides, nuclear particles (fundamental particles), 

kinds of radiation, radioactive atoms and radioactive series, radioactive Processes, 

measurement of radiation, uses of radioactive isotopes and radiation, nuclear 

reactors, atomic bomb. 

 

5. Chemical Application of Group Theory        (CH902-5/PG)               (3 Credits) 

Symmetry operation and elements, rotation axes, reflection plane, inversion, 

rotation-reflection identity, symmetry groups (multiplying symmetry operation), 

systematic listing of symmetry groups (Cn , Cnn , Cnh , Dn , Dnh , Dnd , Sn , Td , Oc), 

molecular symmetry (coordination numbers 2, 3 , 4 , 5 , 6 , 7 , 8 , 9). 

 

6. Representative of Non-transition Elements;  (CH902-6/PG   (3 

Credits)Bonding and Structures 



 34 

Electronic configuration (their ionization potential, radius, electron affinity, 

term Symbols, types of bonds: covalent, ionic, coordination, metallic, polar, 

hydrogen, hybridisation and structure (SP , SP2 , SP3 , SP3d , SP3d2 , dSP2 ), 

atomic covalent radii, van der waal radii, ionic radii, some relation between 

bond properties, bond order, length, force constant energy, halogens, 

interhalogens, noble gases. 

 

7. Industrial Inorganic Chemistry           (CH902-7/PG)                   (3 Credits) 

Bricks (40-60%, 10-25% Al2O3 ; 4-8% Fe2O3 ; 1-15% CaO), ceramics preparing 

and coloring), cement, sand stone and thrmoston from CaO, glass preparing and 

coloring (70-74% SiO2 ; 13-15% CaO ; 13-16% Na2O ), cells (dry cells, liquid 

cells), fertillizers (nitrogen and phosphate). 

 

8. Bioinorganic Chemistry                 (CH902-8/PG)               (3 Credits) 

Most important inorganic elements for man kind, The pH of human body, 

chlorophyl  a  and  b, ferredoxins and rubredoxins, hemoglobin and myoglobin 

(Protein), vitamin B12s [Co(III)] , and B12r [Co(II)], carboxy peptidase A  (Zn), 

xanthine (Mo) and nitrogenage (Mo). 

 

9. Seminars                                            (CH902-9/PG)                   (3 Credits) 

Review of articles and seminars 

 

10. Special topics                          (CH902-17/PG)                                     (3 Credits) 

Theoretical and practical description of inorganic materials. 

 

III. M.Sc. Courses in Organic and Biochemistry 

 

1. Advanced  Organic Chemistry         (CH903-1/PG)                     (3 Credits) 

 

(Compulsory for all M.Sc. Students) 

Catalytic hydrogenation and dehydrogenation, metal hydride reductions and related 

reactions, dissolving metal reductions and relation reactions, reduction with hydrazine 

and its derivatives, oxidation with chromium and manganese compounds, oxidation 

with peracids and other peroxides, other methods of oxidation, halogenation, The 
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alkylation of active methylene compounds, The aldol condensation and related 

reactions, acylation at carbon. 

 

2. Heterocyclic Chemistry                    (CH903-2/PG)                        (3 Credits) 

Diazonaphthalenes (naphthyridines,  benzodiazines, synthetic methods, chemical 

properties), purines and pteridines (syntheses and chemical properties), directed 

lithiation application to the synthesis of heterocyclic compounds, pyrylium salts and 

pyranones (natural synthesis, chemical properties), coumarines and chromones 

(synthesis and chemical properties), Flavones natural occurance, synthesis, 

chemical properties,a esters: versatile intermediates for the synthesis of polyaza-

heterocycles, the carboniles and their compound, structure, natural occurance, 

synthesis and chemical properties, with more attention to their benzo derivatives, 

vicarious nucleophilic substitution of hydrogen (VMS): general review of 

nucleophilic substitution in aromatic compounds both carbocyclic and  heterocyclic, 

VNS in general and its application to heterocycles compounds. 

 

3. The Conservation of Orbital Symmetry       (CH903-3/PG)      (3 Credits) 

Orbitals and bonding, correlation diagrams, the conservation of orbital 

symmetry, the theory of electrocyclic reactions (electrocyclic reactions 

exemplified), the theory of cycloadditions and cycloreversion: (cycloadditions 

and cycloreversions exemplified, (2+2) cycloadditions in the photochemistry of 

the  cyclohexadienones and cyclobexenones, The (2+2+2) cycloadditions, 

prismane, (2+2+2+2) cycloadditions), theory of sigmatropic reactions 

(sigmatropic reaction examplified, sequential sigmatropic shjfts), group 

transfers and eliminations, secondary effects, divertissements, cheletropic 

reactions, cyclo addition reactions of ketens, generalized selection rules for 

pericyclic reactions, violations. 

 

4. Chemistry of  Natural  Products               (CH903-4/PG)                     (3 Credits) 

Terpenoids, Carotenoids, Steroids and Alkaloids. 

 

5. Optical  Course                                           (CH903-5/PG)                    (3 Credits) 

1-  Carbohydrates, biochemistry  an overview, monosaccharides, D-L faniles,   

disaccharides/polysaccharides. Metabolism of Carbohydrates, respiratory 
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chain phosphorylation and the chemiometic theory, Citric acid cycle and 

energy of living. 

2- Type of libides, chemical properties of triacqlglyerol, phospholipids, steroids, cell 

membranes,   Metabolism of lipides, catabolism of fatty acids, anabolism of 

lipides and ketoacidosis and diabetes. 

3-  Proteins, amino acids as blocks of proteins, primary structures of proteins, 

secondary structures of proteins, tertiary and quarternary proteins, common 

proteins properties, class of protein metabolism of amino acids, important of 

protein to energy cycles. 

4-  Nucleic acids, nucleasides, structure of DNA, types of RNA, application of  

molecular biology protein bio-synthesis with ribonucleic acids, biological 

function of DNA, metabolism of ribo- and deoxy-ribonucleotides. 

5-  Enzymes, regulations of ensymes, harmones and neurotransmiteas. 

6-  Nutrition, general requirement, protein, vitamin, mineral and  trace 

element. 

 

6. Organic  Spectroscopy                        (CH903-6/PG)                         (3 Credits) 

energy and electromagnetic spectrum : the electromagnetic spectrum, absorption of 

electromagnetic radiation by organic molecules; infra-red spectroscopy: units of  

frequency, wave length and wave number, molecular  vibrations, calculation of 

vibrational frequency, modes of vibration, quantum    restrictions, Factors 

influencing vibrational frequencies, sampling techniques, identification of 

functional groups by interpretation of infra-red spectra; nuclear magnetic resonance 

spectroscopy: the spinning.nucleus, the effect of an external magnetic field, 

precessional motion and precessional frequency, energy transitions, theory of NMR, 

chemical shift and its measurements, factors influencing chemical   shift. 

electronegativity-shielding  and deshielding, anisotropic effect, the splitting of NMR 

signals, theory of spin-spin splitting, coupling constant  J . Proton exchange 

reactions, factors influencing    geminal and vicinal coupling, long range coupling. 

non-first order spectra, identification of proton system by interpretation of  NMR 

spectra; ultra-violet and visible spectroscopy: of electronic spectroscopy to 

conjugated dienes. unsaturated carbonyl compounds. Benzene and its substitution 

derivatives; Mass Spectroscopy: basic principles, the mass spectrometer, sample 

insertion, inlet system, ion production in the ionization chamber, separation of the 
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ions in the analyzer, ions collections, isotope   abundance, the molecular ion. 

metastable ions, fragmentation  processes, fragmentations associated with   

functional groups. 

 

7. Physio-Organic  Chemistry                   (CH903-7/PG)                         (3 Credits) 

Energy of  Activation, molecular orbitals, orbital symmetry, effects of structure on 

reactivity, rate of reaction:  kinetics, first order ad second order reactions, mechanisms 

and methods of determining them, oxidation and reduction (mechanisms and reactions). 

 

8. Stereochemistry (An Advanced Course )        (CH903-8/PG)              (3 Credits) 

 1.  Optical and Geometrical Isomerism. 

A. Optical Isomerism: polarimetry, molecular dissymmetry, Molecular Models. 

B. Optical Isomerism due to asymmetric carbon atom: compounds with on 

 asymmetric carbon atom, compounds with two or more asymmetric carbon 

 atom, compounds  containing like asymmetric carbon atom in branched chain. 

C. Racemic modifications: nature of racemic modifications, formation of racemic 

modifications (by mixing, by synthesis, by racemisation), thermal Racemzations 

(by anion formation, by cation formation, by reversible formation of stable 

inactive intermediates, by walden inversion, by chemical Transfomation). 

Epimerization: (Mutarotation and first order asymmetric transformation, 

properties of racemic modification ( racemic mixtures, racemic compounds and   

racemic solid   solutions) 

 

9. General Topics                           (CH903-9/PG)                         (3 Credits) 

Theoretical description of organic molecules: introduction to molecular orbital theory, 

hukel molecular orbital theory, the perturbational molecular orbital theory, the valence 

bond and resonance methods. 

 

10. Reactive Intermediates                   (CH903-10/PG)                        (3 Credits) 

Isolation of  intermediates, tapping of intermediates, alternative source of 

intermediates, kinetic evidence for reactive intermediates, some common types of 

reactive intermediates. 

 

11. Carbohydrates                               (CH903-11/PG)                           (3 Credits) 
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Carbohydrate Metabolism, review of CHO chemistry, glycolysis, glycogen synthesis, 

gluconeogensis, control of blood glucose, pentose phosphate pathway, uronic acid 

pathway, citric acid cycle, respiratory chain, alanine glucose cycle. 

 

12. Proteins and amino Acids Chemistry       (CH903-12/PG)                (3 Credits) 

Protein and Amino acid Metabolism: review of protein and amino acid chemistry, 

classification of amino acids, classification of protein, protein function, biosynthesis of 

non-essential amino acids, catabolism of amino acids, amino acid nitrogen, amino acid 

carbon skeleton, conversion of amino acids to specialized products. 

13. Nucliec Acids                        (CH903-13/PG)                                 (3 Credits) 

Nucleotides and Nucleic acids: review of purines and pyrimidines chemistry, structure 

of DNA, structure of RNA, metabolism of purines and pyrimidines nucleotides, DNA 

organization and replication, RNA synthesis processing and metabolism, genetic code 

and protein synthesis, regulation of gene expression, recombinant DNA technology, 

cancer gene and growth factors. 

 

14. Fatty Acids                                  (CH903-14/PG)                          (3 Credits) 

Lipid Metaboism, review o f lipid chemistry, biosynthesis of fatty acids, oxidation of 

fatty acids, ketogensis, metabolism of unsaturated fatty acids, metabolism of 

acylglycerols, metabolism of sphingolipids, metabolism of cholestrol. 

 

15. Seminars                                        (CH903-15/PG)                         (3 Credits) 

Review of articles and seminars 

 

16. Special topics                                  (CH903-18/PG)                          (3 Credits) 

Theoretical and practical description of organic materials. 

 

IV. M.Sc. Courses in Physical Chemistry 

 

1. Thermodynamics of non-ideal systems and statistical Thermodynamics     

(CH904/1PG)      (3 Credits) 

 

 (Compulsory for all M.Sc. Students) 
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The chemical potential and escaping tendency - Equilibrium between two or more 

phases - The Fugacity - Standard free-energy functions and equilibrium 

calculations ï Solutions -  Non-electrolyte solutions - electrolyte solutions - 

Theories of electrolyte solutions - Thermal properties of solutions - Activity 

coefficient from solid - Liquid equilibria.  

The distribution laws - Some more discussion of partition function - 

Thermodynamic functions in terms of the partition function - The molecular 

interpretation of the basic laws of thermodynamics - Evaluation of the partition 

function ï Translational - Rotational, Vibrational, Electronic and Nuclear - 

Partition functions - Statistical thermodynamics of an ideal crystal - Ideal lattice 

gas, Statistical derivation of the equation of state for non-ideal fluids. 

 

2. Chemical Kinetics                                 (CH904/2PG)                       (3 Credits) 

Order of reaction - Rate constant - Complex reactions (reversible, consecutive and 

chain reactions) - Effect of temperature on reaction rate - Collision and transition 

state theories - Fast reactions in solutions (flow and relaxation methods),Statistical 

thermodynamics - Kinetics of acid-Base catalysis - Diffusion controlled elementary 

steps of solution reactions - Estimation of reaction from thermodynamic data - 

Photochemistry. 

 

3. Quantum Chemistry and Molecular structure    (CH 904/ 3 PG)       (3 Credits)                                                                                                                                                                                                

Quantum theory, quantum Mechanical Harmonic oscillator, molecular electronic 

structure, the Schrödinger Wave Equation, molecular orbital description of the 

hydrogen molecule, electronic structure of polyatomic molecules, symmetry elements 

and symmetry operations, identification of point groups of molecules,  rotational and 

vibrational spectroscopy, statistical mechanics. 

 

4.  Spectroscopy                                                 (CH 904/ 4 PG)                (3 Credits) 

Electromagnetic radiation - Units, Regions of the spectrum, Line width, Resolution 

- Intensity - Selection Rules - Signal to Noise ratio - Absorption and Emission, 

Microwave - Infra-Red - Electronic and NMR spectroscopy - Electron Spin 

Resonance (ESR) spectroscopy - Fluorescence and Phosphorescence - Lasers, 

Mosbauer spectroscopy - Mass spectroscopy - Physical properties of Molecules: 

Dipole moment - Optical properties and magnetic properties. 
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5.  Electrochemistry                                           (CH 904/ 5 PG)               (3 Credits)      

Kinetics of some electrode processes: the hydrogen evolution reaction at metal 

interfaces, the oxygen evolution reaction: the electrochemical oxidation and reduction: 

electrodepositing of metals and alloys, electrochemical dissolution and passivity of 

metals, electrochemical corrosion of metals: 

                                                                                    

6. Physical Chemistry of Polymers                    (CH 904/ 6 PG)              (3 Credits)                                                                                          

The kinetics of free radical polymerization - Copolymerization,  

Emulsion polymerization & ionic polymerization - The structure of vinyl polymers, 

Determination of molecular weights - molecular weight distribution in linear and 

non linear polymers - Configuration of polymer chains - Rubber elasticity-  

Statisti cal thermodynamics of polymer solutions -  Phase equilibria 

in polymer Systems -  configuration and frictional properties of the 

polymer molecule in dilute solution.  

7.  Surface Chemistry                                      (CH 904/ 7 PG)                (3 Credits)                                                                         

introduction and thermodynamics of adsorption, the physical and chemical 

adsorption of gases, treatment of solid adsorbent and gas adsorbed before 

adsorption. the use of gas or vapor for determination of surface area and pore 

size distribution, experimental techniques for studying the Gas-Solid Interface, 

the types of adsorption-desorption (sorption) isotherms, the physical sorption of 

gases by porous and nonporous solids, treatment of BET equation for adsorption 

isotherms, assessment of Porosity, the special behavior of water. 

 

8.  Homogenous and Heterogeneous Catalysis       (CH 904/ 8 PG)       (3 Credits)                                                                                                                                                                                          

basic principles of catalysis, homogenous catalysts: structure, preparation and use, 

heterogeneous catalysts: structure, preparation and use, poisons and acceleration of 

catalysts, kinetics of catalyzed reaction, quantities aspects of catalysis by metals, 

catalysis in energy conversion, catalysis in the heavy inorganic chemical industry, 

application of Catalysis. 

 

9.  Colloids:    Chemistry of colloidal State      (CH 904/ 9 PG)                (3 Credits)                                                                     

The nature of colloidal state, the different types of colloidal solutions, preparation of 

colloidal solutions, purification of colloidal solutions, collegative properties of 
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colloidal solutions, sources of charges for the colloid Particles, the important 

application of colloids. 

 

10.  Liquid Crystals                                    (CH 904/ 10 PG)                    (3 Credits)  

What are liquid crystals (LCS) ï thermotropic and lyotropic LCS, nematic, smectic 

and cholosteric, discotic phases; director and order-parameter - Liquid crystalline 

materials and properties - characterization of liquid crystalline phases - electronic 

properties of liquid crystals - Transport phenomena - Optical properties of liquid 

crystals. Theories of Liquid Crystal Displays (LCD) & photonic applications, 

operation of twisted nematic display - nonlinear optical properties of LCs. electro 

optical Properties of LCs. liquid crystal polymers (LCP) polymeric liquid phase 

transitions in liquid crystals.                                                                                       

 

11.  Photochemistry and Photobiology           (CH 904/ 11 PG)               (3 Credits)     

Introduction, thermal versus photochemical reactions, earthôs atmosphere, the 

greenhouse effect, photochemical smog, the essential role of ozone in the 

stratosphere, photosynthesis I and II, mechanism of Vision, biological effects 

of radiation, problems.  

                                                                                      

12. Environmental Chemistry and Catalysis in Atmospheric Pollution Control                    

(CH 904/ 12 PG)  (3 Credits)                                                                                       

overview for environmental chemistry, natural environmental pollution, human 

environmental pollution, treatment and disposal of chemical wastes, control of 

air pollution, the Role of catalysis in atmospheric pollution control. 

    

 Electrolyte and Nonelectrolyte Solutions       (CH 904/ 13 PG)         (3 Credits)                                                                                                   

Electrical conduction in solution, a molecular view of the solution process, 

thermodynamics of ions in solution, ionic activity, colligative properties of electrolyte 

and nonelectrolyte solutions, biological membranes, partial molar quantities, the 

thermodynamics of mixing, Binary Mixtures of Volatile Liquids, real solution 

 ЁтϼϹϧЮϜ ϣϛук ̭ϝЏКϒ 

а.ϼ бЂъϜ ϣугЯЛЮϜ ϣϮϼϹЮϜ ЉЋϷϧЮϜ 

1 еЃϲ ϽуЇϠ Ϲгϳв ϺϝϧЂϒ ϣтнЏК ϽуО ̭ϝугуЪ 
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2 ϣУуЯ϶ ϰϝϡЋв ϣУуЯ϶ ϺϝϧЂϒ ϣтнЏК ϽуО ̭ϝугуЪ 

3 сЮϝглЮϜ днгув Ϲгϳв ϺϝϧЂϒ ϣуЯуЯϳϦ ̭ϝугуЪ 

4 рнуϧІϜ Ϲгϳв ϽуЇϠ ϺϝϧЂϒ  ϣуϚϝтϿуТ ̭ϝугуЪ 

5 Ϣϸн϶ Ϲгϳв пЂнв  ϺϝϧЂϒ ϳϦ ̭ϝугуЪϣуЯуЯ 

6 Ϲгϳв еЃϲ ϽкϝА  ϺϝϧЂϒ ϣуКϝзЊ ̭ϝугуЪ 

7 еуЃϲ Ϲгϲϒ еуЃϲ  ϺϝϧЂϒ ϣтнЏК ̭ϝугуЪ 

8 йІϝЫК ϣЯуЧК дϝЏвϼ  ϺϝϧЂϒ ϣтнЏК ϽуО ̭ϝугуЪ 

9 РнуЛв сЯК Ϲвϝϲ  ϺϝϧЂϒ ϣтнЏК ϽуО ̭ϝугуЪ 

10 йІϝЫК егϲϽЮϜϹϡК Ϲгϳв в ϺϝϧЂϒШϼϝЇ ϣуЯуЯϳϦ ̭ϝугуЪ 

11 ϹЛЂ сϡЮϜ рϸϝлЮϜ в ϺϝϧЂϒШϼϝЇ гуЪϣтнЏК ϽуО ̭ϝу 

12 сЂнзЃЮϜ Ϲгϲϒ ϼнЋзв ШϼϝЇв ϺϝϧЂϒ ϣтнЏК ̭ϝугуЪ 

13 ϼϸϝЧЮϜϹϡК ϬϽТ егϲϽЮϜϹϡК ШϼϝЇв ϺϝϧЂϒ ϣуϚϝтϿуТ ̭ϝугуЪ 

14 сжнлЮϜ бЂϝЦ ϣзвϐ ϹКϝЃв ϺϝϧЂϒ ϣтнЏК ϽуО ̭ϝугуЪ 

15 Эугк ФнϧЛв аыЃЮϜϹϡК ϹКϝЃв ϺϝϧЂϒ ϣтнЏК ϽуО ̭ϝугуЪ 

16 ϹтϜϾ ϬϽТ Ϲгϲϒ ϹКϝЃв ϺϝϧЂϒ угуЪϣтнЏК ̭ϝ 

17 ϽгК буϲϼϜ Ϲгϳв ϹКϝЃв ϺϝϧЂϒ ϣуЯуЯϳϦ ̭ϝугуЪ 

18 рϼнϧуУЮϜ дϜϹтϾ Ϲгϳв ϹКϝЃв ϺϝϧЂϒ ϣуЯуЯϳϦ ̭ϝугуЪ 

19 сЫгЮϜ Ϲгϳв рϹлгЮϜ ϹКϝЃв ϺϝϧЂϒ ϣуКϝзЊ ̭ϝугуЪ 

20 сЂϝϡЛЮϜ ϣЇϚϝК ϹКϝЃв ϺϝϧЂϒ ϣуϚϝтϿуТ ̭ϝугуЪ 

21 ϼϝгК букϜϽϠϜ ϹКϝЃв ϺϝϧЂϒ ϣуЯуЯϳϦ ̭ϝугуЪ 

 

ϣЯϲϽв ϞыА ϽуϧЃϮϝгЮϜ 

ϤϝЗϲыв бЂъϜ а.ϼ 

 ϼϸϝЧЮϜ ϹϡК ϹгϲϿтϿЛЮϜ ϹϡК ϣϳϠϜϼ  

ϩϳϡЮϜ ϣЯϲϽв ϽгК  ϹϡК ϹгϲϜ буЫϳЮϜ ϹϡК  

 ϹуЋЮϜ аыЃЮϜ ϹϡК ЬнЯлϡЮϜ Ϲгϳв  

ϩϳϡЮϜ ϣЯϲϽв* бЂϝЧЮϜнϠϜ  ϹϡК бЂϝЧЮϜнϠϜ ϣЇϚϝК  

ϩϳϡЮϜ ϣЯϲϽв* ϣжϼнϦ аϸϜ ϹгϲϜ ϢϹуОϼ  

ϩϳϡЮϜ ϣЯϲϽв ϜϽгК рϹлгЮϜ ϣЪмϽϡв д  

ϩϳϡЮϜ ϣЯϲϽв* сϡЮϒ Ётϼϸϖ ϽвϝК ϼϝЋϧжϜ  

 ϹгϲϜ ϼϝϧϷв СтϽЇЮϜ ϣгАϝТ  
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ϩϳϡЮϜ ϣЯϲϽв ЬнПЮϜ Ϲгϳв СЂнт сЯК ϣУтϽІ  

ϩϳϡЮϜ ϣЯϲϽв бЂϝЧЮϜнϠϜ ϹгϲϜ Ϲгϳв ϟзтϾ  

ϩϳϡЮϜ ϣЯϲϽв ШϼϝϡвϜ ϰϝϧУв бЮϝЂ ϰϝϧУв ϣгЮϝЂ  

ϩϳϡЮϜ ϣЯϲϽв букϜϽϠϖ рϹлгЮϜ букϜϽϠϖ ϣгАϝТ  

 кϽгЮϜ Ϲгϳв сЯК ϢϿгϲФϝ  

ϩϳϡЮϜ ϣЯϲϽв буϲϼϒ бЮϝЂ Ёжнт ϣзуЃϲ  

 рϼϝЋжцϜ сЯК Ϲгϳв ϼϝϧϷв  

 СЂнт Ϲгϳвϒ ϰϝϧУв ϣгАϝТ  

ϩϳϡЮϜ ϣЯϲϽв ϼϝГЛЮϜ сЪϾ дϜмϽв бтϼ  

 еЃϲ букϜϽϠϖ еЃϲ ̭ϝзк  

 РϝзІϜ сЯК дϝгϫК сЯК ̭ϝзЂ  

ϩϳϡЮϜ ϣЯϲϽв сϳт ϣЛгϮ дϝЏвϼ аϿвϾ  

 ϽЫϠнϠϜ Ϲгϳв ϝЎϼ ̭ϝгуЇЮϜ  

 К сЯК ϽгК бтϼ Ϲϡ ЄнуГЮ  

ϩϳϡЮϜ ϣЯϲϽв букϜϽϠϖ ϽуϷЮϝϠ сЯК йтϼнж  

ϩϳϡЮϜ ϣЯϲϽв етϹЮϜ ϼнж Ϲгϳв ЭЏТ бЂϝЦ бтϽв  

 сжϝϡуЇЮϜ СЂнт сжϝϡуЇЮϜ ϣгАϝТ  

ϩϳϡЮϜ ϣЯϲϽв рϹтнк рϹлв ϱЮϝЊ ϬϽТ  

ϩϳϡЮϜ ϣЯϲϽв рϹлгЮϜ ϢнЯК ϸϝІϼ ϢнЯК  

ϩϳϡЮϜ ϣЯϲϽв егϲϽЮϜϹϡК ϹϡК Ϲгϳв ЬϝлϧϠϜ  

ϩϳϡЮϜ ϣЯϲϽв ϰϝϧУв ШϼϝϡвϜ букϜϽϠϜ дϝгтϜ  

 ϹЛЂ аыЃЮϜϹϡК рϸϝгϲ ϣЪмϽϡв  

ϩϳϡЮϜ ϣЯϲϽв бЂϝЧЮϜнϠϜ Ϲгϳв бЂϝЧЮϜнϠϜ ϣϳЮϝЊ  

ϩϳϡЮϜ ϣЯϲϽв ϹтϾнϠϜ бЮϝЂ сЯК сТϜϹЧЮϜ  

ϩϳϡЮϜ ϣЯϲϽв ЭϠ ϹϠϝК еϠ Ϲгϳв ϹуІϼ  

рϹулгϧЮϜ сжϝϮϽУЮϜ сЯК Ϲгϳв бЂϝЧЮϜнϠϜ  

 ϽКϝЇЮϜ Ϲгϳв букϜϽϠϜ ϣϯтϹ϶  

рϹулгϧЮϜ ϝТϽгК ϸыув сЯК ϣгА  
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ϩϳϡЮϜ ϣЯϲϽв Ϲгϳв ЁтϼϸϜ еуЃϲ ϢϼϝЂ  

рϹулгϧЮϜ бЮϝЂ ϽгК Ϲгϳв Ϲвϝϲ Ёжнт  

ϩϳϡЮϜ ϣЯϲϽв сКϽϡЮϜ ϹгϲϜ ϹуЛЂ аϝлЂ  

ϩϳϡЮϜ ϣЯϲϽв дϝгϫК еЃϲ сжыуϯЮϜ дϝгтϖ  

  сЯК егϲϽЮϜ ϹϡК ϣЮнϡЧв  

рϹулгϧЮϜ рϽуϧзЇЮϜ сЯК еуЃϲ Ϲгϳв бЮϝЂ  

  ϹϡК бтϽЫЮϜ ϹϡК ϣгАϝТ ϱЮϝЊ  

ϩϳϡЮϜ ϣЯϲϽв ϣϡуЇ϶Ϝ Ϲгϳвϒ ЭуЯϯЮϜ ϹϡК ϣУуЯ϶  

ϩϳϡЮϜ ϣЯϲϽв  ϹтϹϲ Ͻϯз϶ нϠϒ аыЃЮϜ ϹϡК  

ϩϳϡЮϜ ϣЯϲϽв сжϹгЮϜ аыЃЮϜ ϹϡК Ёужϒ  

  ϹϡК Ϲгϳв ϹтϾ нϠϒ бЮϝЂ  

 ϣϧЂ нϠϒ Ϲгϳв сЯК бтϼ  

ϩϳϡЮϜ ϣЯϲϽв  сЯК Ϲгϳв егϲϽЮϜ ϹϡК  

ϩϳϡЮϜ ϣЯϲϽв  ϝТнЮϜ нϠϒ ЬϝЛЮϜ ϹϡК аыЂϖ  

 СЂнт аыЃЮϜ ϹϡК сЯК ϹЛЃЮϜ аϒ  

 букϜϽϠϖ Фм ϼϿЮϜ Ϲгϳв аϝЃжϒ  

 ЭуЯ϶ сЯК ̭Ϝнϲ  

ϩϳϡЮϜ ϣЯϲϽв ϢϹуϲмϜ Ϲгϳв СЂнт Ϲгϳв  

ϩϳϡЮϜ ϣЯϲϽв сЯК ϱЮϝЊ букϜϽϠϖ бтϽв  

ϩϳϡЮϜ ϣЯϲϽв бтϽЫЮϜϹϡК сЯК сгІϝлЮϜ ϣЇϚϝК  

ϩϳϡЮϜ ϣЯϲϽв ДнУϳв дϝгϫК сЯК ϣуЦϼ  

ϩϳϡЮϜ ϣЯϲϽв* т ЁтϼϸϜ бтϽвϹгϲϜ Ёжн  

 ϹгϲϜ Ϲгϳв ϣуЮϝО  

ϩϳϡЮϜ ϣЯϲϽв Ϣϸнгϲ дϝϲϽЂ Ϲгϳв ϣЪмϽϡв  

рϹулгϧЮϜ АϝуЛЮϜ сЯК Ϲгϳв ϣУуЯ϶ етϽЃж  

ϩϳϡЮϜ ϣЯϲϽв  ϸнЛЃв еуϳЮϝЋЮϜ ϣЪмϽϡв  

рϹулгϧЮϜ сТϜϹЧЮϜ Ϲгϳв ϰϝϡЋв бтϽв  

ϩϳϡЮϜ ϣЯϲϽв Ϲгϳв рϸϝлЮϜ ϹгϳвϜ оϹк  
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ϩϳϡЮϜ ϣЯϲϽв ЙугЃЮϜϹϡК пЂнв ϣϯтϹ϶  

 ϣЯϲϽвϩϳϡЮϜ ϸϜϹϳЮϜ ЁтϼϸϜ еуЃϲϜ ϢϿгϲ  

ϩϳϡЮϜ ϣЯϲϽв АϝуЛЮϜ ϽуЇϠ сжыуЫЮϜ пЯуЮ  

рϹулгϧЮϜ рмыϳгЮϜ дϝгуЯЂ ϹуЛЂ ϝзуЮ  

рϹулгϧЮϜ бтϽЫЮϜϹϡК сЪϾ етϽуІ  

рϹулгϧЮϜ Ϲгϲϒ пЃуКϽуϡК  

рϹулгϧЮϜ ϤϜϹтнКϜ бЮϝЂ̭ϝгЂϒ  

рϹулгϧЮϜ Ϲгϳв ϟуЛІ ϣϯтϹ϶  

рϹулгϧЮϜ Ϲгϲϒ аыЃЮϜϹϡК ϢϹуЛЂ  

ϧЮϜрϹулг ϹϡК СЂнт аϝлЮϜ  

рϹулгϧЮϜ ϢϹугϲϜ етϹЮϜ ЬϝгϮ бтϽв  

рϹулгϧЮϜ Ϲгϲϒ СЂнт ϣгАϝТ  

рϹулгϧЮϜ Ϲгϳв пУГЋв ϣгАϝТ  

рϹулгϧЮϜ аыЃЮϜϹϡК сЯК ϣгАϝТ  

рϹулгϧЮϜ аыЃЮϜϹϡК букϜϽϠϜ ϣгуЯЂ  

рϹулгϧЮϜ ЙТϜϼ Ϲгϲϒ ̭ыϯж  

 

 

днϯтϽϷЮϜ 

а.ϼ бЂъϜ 

1 сЯК ФнϧЛв аыЃЮϜϹϡК 

2 сϡзЮϜϹϡК аыЃЮϜϹϡК ϣуϠϽК 

3 сжнлЮϜ бЂϝЦ ϣзвϒ 

4 ϽЫϠнϠϒ пЃуК сЯК 

5 ФϸϝЋЮϜ ШмϽϡгЮϜ ϢϹЛЂ 

6 ϣУуЯ϶ дϝгϫК ϣгЮϝЂ 

7 ϤытнϲϜ букϜϽϠϜ ϣЃужм 

8 букϜϽϠϜ ХтϼϾϜ ̭ϝϮϼ 

9 сЂϝϡЛЮϜ ϽЫϠнϠϒ ϣЇϚϝК 
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10 Ϲгϳв дϜϹтϾ ϣгЮϝЂ 

11 еуЃϲ Ϲгϳв Ϲгϳв ̭ϝКϸ 

12 ЀϝЛзЮϜ ϸыув ϣϯтϹ϶ 

13 ϣгАϝТ свϝлϧЮϜ Ϲгϳв сЯК 

14 еуϡв Ϲгϲϒ ϸϝЛЂ 

15 Ёжнт ϼϸϝЧЮϜϹϡК аϝϧ϶ 

16 пЂнв ϩуО сЯК 

17 ϣУуЯ϶ дϝЪϽϠ ϣгЮϝЂ 

18 бЮϝЂ ϽЫϠнϠϒ бтϽв 

19 ϢϹугϲϜ аыЃЮϜϹϡК ϣϯϠϹ϶ 

20 йАϝАϽϠ пзв 

21 Ϲвϝϲ ϤϝϳІ ̭ϝгЂϒ 

22 букϜϽϠϜ ϹЛЂ ϢϽугЂ 

23 сЧУЮϜ Ёжнт дϝзϲ 

24 еЃϲ ЬϝгЪ ̭ϝгЂϒ 

25 Њ ϣϠнϯϳвϟуГЮϜ ϱЮϝ 

26 сЂнзЃЮϜ рϸϝлЮϜϹϡК бтϽв 

27 дϝгϫК аϸϒ аϝЃϧϠϜ 

28 рϸϝлЮϜ ϟуϡϲ ̭ыϯж 

29 ШмϽϡгЮϜ Ϲгϳв пЃуК 

 

30 дϝгϫК сЯК ϟуϡϲ 

31 аыЃЮϜϹϡК ϽгК ϣуϳϧТ 

32 ϽуЇϠ сЯК аϿвϾ 

33 ϽϧУІ Ϲгϳв ϢϸнЛЃв 

34 ϽгК ϸнЛЃв Ϲгϳв 

35 жϸ Ϲгϳв Ϲгϳв дϝзϲϹи 

36 Ϲгϳв сЯК йЂϜнж 

37 К оϹкϹуЛЂ Ϲϡ 

38 сЯК сКϝТϽЮϜ ϸϜϕТ 

39 ϹуЛЂ сϳϧТ ϽгЂ 

40 ϣУуЯ϶ ϱЮϝЊ сЯК ϣгАϝТ 
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41 Ϲгϳв еуϧгЮϜϹϡК ϣЯϯϲ 

42 пЃуК еЃϲ ϣзвϒ 

43 еЃϲ еуЃϲϼϝϧϷв 

44 ϰϝϧУЮϜϹϡК сЯК ϣϳЮϝЊ 

45 ϣЦϜϿК сЯК Ϲгϳв ϣуЦϼ 

46 ϹгϳвϜ ϣЛгϮ ϹгϳвϜ 

47 ϹуЛЂ Ϲгϳв ФϝзЛЮϜ 

48 днвϼϸ ϹϡК Ϲгϳв ϣЪмϽϡв 

49 ϢϹугϲ еувъ ϣвϸϜϿЮϜ 

50 сЯтнзЮϜ ϣУуЯ϶ ̭ϝТм 

51 ϢϹуϲмϒ Ϲвϝϲ ϣгуЯϲ 

52 йϡуЇ϶Ϝ ЭуЯϯЮϜϹϡК ϢϿтϿК 

53 ϱЮϝЊ пЃуК ϢϼϝЂ 

54 сϮϝж Ϲгϳв ϣгϯж 

55 бЂϝЧЮϜнϠϒ Ϲгϳв ϟзтϾ 
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        анЯЛЮϜ ϣуЯЪ аϝЃЦϒ Ϲϲϒ дϜнуϳЮϜ бЯК бЃЦ ϽϡϧЛт-  ϹЦм ϝлϡЂ ϣЛвϝϮбЃЦ  ИϽІ  дϜнуϳЮϜ бЯК

 ϣуЛвϝϯЮϜ ϣзЃЯЮ ϽуϧЃϮϝгЮϜ ϣϮϼϸ ϽуЏϳϧЮ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ сТ1998-1999Р  ϼϜϽЧϠ ев

ϯгЮϜ ϸϽϯгТ сгЯЛЮϜ ϩϳϡЮϜм сЮϝЛЮϜ буЯЛϧЮϜ ϢϼϜϾм / сгЯЛЮϜ ϩϳϡЮϜм сЮϝЛЮϜ буЯЛϧЯЮ пЯКъϜ ЁЯ

ϤϝЂϜϼϹЮϜ ϢϼϜϸϜ БϠϜнЎ ХТм ϸϹϮ ϣϡЯА ЬнϡЦ еК дыКшϝϠ йвϝлв бЃЧЮϜ ϽІϝϠ ϼϜϽЧЮϜ аыϧЂϜ 

 .ϝлϡЂ ϣЛвϝϯϠ ϝуЯЛЮϜ 

 : ъмϒ бЃЧЮϜ ϣтϔϼ 

      т РϹл дϜнуϳЮϜ бЯК бЃЦыГжыЮ анЯЛЮϜ ϣуЯЪϢϹКϝЦ етнЫϦ нϳж Ф  ϢϿугϧв ϣугЯК

йЮ ϣЛϠϝϧЮϜ ϤϝЋЋϷϧЯЮ ϽутϝЛгЮϜ ϤϝϡЯГϧгϠ сУϦ ϢϿугϧв ϣуЂϜϼϸ ϭвϜϽϠм БГ϶ Ьы϶ ев ̪

м ЭгЛЮϜ ФнЂ сТ ЁТϝзв ϭтϽ϶ ϾϜϽТϖ пЯК ϢϼϸϝЦ ̪ϣугЮϝЛЮϜ ϣугтϸϝЪцϜ сТ ЭкϻгЮϜ ϼнГϧЮϜ ϣЧϲыв

ИϜϹϠшϜ ϣТϝЧϪ ϽЇж пЮϖ ϣТϝЎшϝϠ .ϝуϮнЮнзЫϧЮϜм сгЯЛЮϜ ϩϳϡЮϜ Ьϝϯв Юϝϯв сТй  пЯК ϰϝϧУжъϜм

 пЯК ϢϼϸϝЦ ϢϿугϧв ϣугЯК ϣуЋϷЇϠ ϸϜϽУжыЮ ϣуЯЫЮϝϠ ЬнЊнЯЮ йϦϝϮϝуϧϲϜ ϹЂм ЙгϧϯгЮϜ ϤϝϡЯГϧв

пгтϸϝЪцϜ ϸϝгϧКъϜ ϤϝϡЯГϧгϠ ̭ϝТнЮϜ.  

 : ϝужϝϪ бЃЧЮϜ ϣЮϝЂϼ 

        РϹлϦ дϜнуϳЮϜ бЯК бЃЦ сТ ϢϼнГϧв ϣуЂϜϼϸ ϭвϜϽϠ бтϹЧϦ пЮϖЮϜ ϤъϝϯгϝлϠ ЉЋϷϧгЮϜ ̪

ЮϜϢϼϸϝЧ  пЯК ϤϝузЧϧЮϜ пЯК ϣϠϼϹгЮϜ ϣЋЋϷϧгЮϜ ϼϸϜнЫЮϜм ϣугЯЛЮϜ ϤϜ̭ϝУЫЮϝϠ ЙгϧϯгЮϜ ϹтмϿϦ

 ̭ϝзϡЮ ϣугЯЛЮϜ ϤϝЂϜϼϹЮϜм ϨнϳϡЮϜ ̭ϜϽϮϖм ЭгЛЮϜ ФнЂ сТ ϣЃТϝзгЯЮ ϣЯкϕгЮϜм ̪ϣϫтϹϳЮϜ ϣугЯЛЮϜ

ϳϠ ϢϹКϝЦйЯЪϝЇв Эϲм йϧвϹ϶м ЙгϧϯгЮϝϠ ЌнлзЮϜ ϤϝϡЯГϧв ϹϲϓЪ ϣуϮнЮнзЫϦ ϣуϫ.  

 : ϝϫЮϝϪ ϤϝЂϜϼϹЮϜ РϜϹкϒЃЧϠ ϝуЯЛЮϜ дϜнуϳЮϜ бЯК б  

        сТевϾ гЮнЛЮϜ ϣ  ϣугуЯЛϧЮϜ ϤϝЃЂϕгЮϜ пЯК ϝвϜϿЮ ϱϡЊϒ ̪ϣЛтϽЃЮϜ ϣуϮнЮнзЫϧЮϜ ϤϜϽуПϧЮϜм

 оϽ϶цϜ ϤϝЃЂϕгЮϜ пЯК ϝлзв ϝЊϽϲ ϝлЃУж ̭ϝзϠ ϢϸϝКϗϠ анЧϦ дϒ пЯК ϟϯт ϜϻлЮм ̪ϣЯЋЮϜ ϤϜϺ

уЧϳϧϠ ϣЯуУЫЮϜ ϣгЗжцϜм ϤϝуϯуϦϜϽϧЂъϜ ϽтнГϦ ϣугуЯЛϧЮϜ ϤϝЃЂϕгЮϜ ев дϝЪ ϜϻЮ .ϝлТϜϹкϒ Х

Юы϶ ев ЭгЛϦ сϧЮϜ РϜϹкцϜ ϣугуЯЛϧЮϜ ϣЃЂϕгЮϜ йЦϹϠ ϸϹϳϦ дϒ рϼмϽЏЮϜЛЂ ϜϻлЮм ̪ϝл бЃЦ п

дϜнуϳЮϜ бЯК ϶ Ϣ̭ϝУЪ дϝгЏЮ йϠ ϣЊϝϷЮϜ ϣуϯуϦϜϽϧЂшϜ РϜϹкцϜ ϹтϹϳϦ пЮϖ йϯвϜϽϠм йГГ

сЮϝϧЮϜ нϳзЮϜ пЯК ϣугЯЛЮϜ : 

1( ЮϜ пϧІ сТ ϣуЂϜϼϸ ϭвϜϽϠм БГ϶ йЮ ϣЛϠϝϧЮϜ ϟЛЇϽтϝЃвгЯЮ Ϣ ϣгϚывм ϣугЮϝЛЮϜ ϽутϝЛ

ϣЛвϝϯЮϜм ϣуЯЫЮϜ ϣЮϝЂϼ Йв ϣЧТϜнϧвм ϣтϹϯвм. 

2( ЮϜ ϭтϽ϶ сТ ϣЧϫЮϜ ев ЬϝК онϧЃв пЯК ЬнЋϳЮϜбЃЧ  ϭлжм ИϜϹϠшϜ ϣТϝЧϪ ϽЇж Ьы϶ ев

ϢϼнГϧв ϣугуЯЛϦ ЭϚϝЂм. 
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3( тϽ϶ ϢϼнГϧгЮϜ ϣуϫϳϡЮϜ ϹКϜнЧЮϜ ̭ϝЇжϖм сгЯЛЮϜ ϩϳϡЮϜ ϤϝϡЯГϧв Йв ЭвϝЛϧЮϜ пЯК ϼϸϝЦ ϭ

пЯК ϢϼϸϝЧЮϜ  пϧІ сТ ЭкϻгЮϜм ЙтϽЃЮϜ ϼнГϧЮϜ ϣЧϲывдϜнуϳЮϜ бЯК ϤϝЋЋϷϦ. 

4(  ϣвϹϷЮ ϿугϧгЮϜм ϱϮϝзЮϜ ФыГжыЮ ϣГЧж ϝлЯЛϮм ϣЦϹϠ ϣуЧуЧϳЮϜ ЙгϧϯгЮϜ ϤϝϡЯГϧв ϹтϹϳϦ

сЮмϹЮϜм пЯϳгЮϜ онϧЃгЮϜ пЯК ЙгϧϯгЮϜ. 

5(  ϣуϫϳϡЮϜ ЀϼϜϹгЮϜ пЯК ϰϝϧУжъϜм ϣУЯϧϷгЮϜ ϣуϫϳϡЮϜ ϤъϝϯгЮϜ сТ дмϝЛϧЮϜ ϼнЃϮ Ϲв

 ϢϼнГϧгЮϜϣϫтϹϳЮϜ ϝуϮнЮнзЫϧЮϜ Ϭϝϧжϖ пЯК ϼϸϝЦ Ͽугϧв сЧуϡГϦ ϽЫТ ϤϜϺ ϩϲϝϠ ϸϜϹКш. 

6(  ϭтϽϷЮϜ онϧЃгϠ бϚϜϹЮϜ ЌнлзЯЮ ϣуЂϜϼϹЮϜ ϭвϜϽϡЯЮ ϽгϧЃгЮϜ еуЃϳϧЮϜ ϞнЯЂϒ ϭлж

сТ ϣгϚϜϹЮϜ ϣЃТϝзгЮϜ пЯК ϼϸϝЧЮϜ ЭгЛЮϜ ФнЂ. 

7( ϢϿугϧгЮϜ ϣугтϸϝЪцϜ ϽутϝЛгЮϝϠ сУϦ ϣугуЯЛϦ ϤϝϮϽϷвм РϜϹкϒ ХуЧϳϦ. 

8( ϝТнЯЮ сЛЃЮϜ ϤϝϡЯГϧгϠ ̭ РϜϹкцϜ бкϒ ϹϲϓЪ сгтϸϝЪцϜ ϸϝгϧКъϜϣуϯуϦϜϽϧЂъϜ  бЯК бЃЧЮ

дϜнуϳЮϜ. 

 

бЃЧЮϝϠ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϣϳϚъ 

ϝ̯вϝϯЃжϜ Йв ϣϳϚыЮϜ ϣвϝЛЮϜ ϤϝЂϜϼϹЯЮ ϝуЯЛЮϜ ϯЮϝϠ ϣЛвϝ ϹЛϠм зϧЮϜХуЃ ϼмϝЇϧЮϜм Йв   ЍЛϠ

аϝЃЦцϜ ϢϽДϝзгЮϜ бЃЧЮ бЯК дϜнуϳЮϜ ϠЮϝϤϝЛвϝϯ ЮϜϣуϡуЯ ̪ Ϝ̯ϸϝІϽϧЂϜм ϭвϝжϽϡϠ  ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ

ϤϝЛвϝϯЮϝϠ ϣуϠϽЛЮϜ ϤϜϺ ϣЯЋЮϜ ̪ ЙЎм бЃЦ бЯК дϜнуϳЮϜ ϭвϝжϽϡЮϜ сЮϝϧЮϜ рϻЮϜм ЭвϝЛуЂ 

ϣϡЯГЮϜ иϝЏϧЧгϠ еуϳІϽгЮϜ ЭузЮ ϣϮϼϸ ϽуϧЃϮϝгЮϜ сТ рϒ ИϽТ ев ИмϽТ бЯК ϜдϜнуϳЮ . 

 

ϽутϝЛв ϣвϝК 

1- ϽϡϧЛϦ ϤϝϡЯГϧв ЬнЋϳЮϜ пЯК ϣϮϼϸ ЀнтϼнЮϝЫϡЮϜ сТ бЯК дϜнуϳЮϜ ï ϣуЯЪ  анЯЛЮϜ/ 

ϣЛвϝϮ ϝлϡЂ ̪  ̯ыуЮϸ ϝ̯уЛϮϽв бϧт ϢϸнЛЮϜ йуЮϖ ϣЮϸϝЛгЯЮ ЭукϓϧЮϜм Ьн϶ϹЯЮ сТ  ϣЯϲϽгЮϜ

уЯукϓϧЮϜϣ. 

2- ϽϡϧЛϦ ϢϹв ϣЂϜϼϹЮϜ ϣϪыϪ ϤϜнзЂ ϣЯϠϝЦ ϹтϹгϧЯЮ ϢϹгЮ 6 ϽлІϒ ϹЛϠ ϣЧТϜнв ЧЮϜбЃ пЯК 

сϠϝϧЪ ϟЯА аϹЧв ев ЀϼϜϹЮϜ ϣзϯЮм ϤϝЂϜϼϹЮϜ ϝуЯЛЮϜ .ϣуЯЫЮϝϠ 

3- оϽϯϦ ϤϝжϝϳϧвъϜ сТ тϝлжϣ ЭЪ ЭЋТ сЂϜϼϸ ЭЧт ъ еК ϣЃг϶ ϽЇК ϝКнϡЂϒ  ϜϹК

ϤϝжϝϳϧвъϜ .ϣуϚϝлзЮϜ 

4- ϽϡϧЛϦ ϣϮϼϸ ϰϝϯзЮϜ ЭЫЮ Ϣϸϝв% 65  пЯК дϒ днЫт ЬϹЛгЮϜ аϝЛЮϜ ЙугϯЮ ϸϜнгЮϜ  %70 

сТм ϣЮϝϲ днЪ ЬϹЛв ϟЮϝГЮϜ ЙЧт дмϸ ϣϡЃзЮϜ ϣвϝЛЮϜ %70 анЧт ϟЮϝГЮϜ ϼϝуϧ϶ϝϠ Ϣϸϝв 

ϽϫЪϒ мϒ сЫЮ еЫгϧт ев ϾϝуϧϮϜ ϹϳЮϜ пжϸцϜ .ЬϹЛгЯЮ 
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5- бϧт дϝϳϧвϜ ϟЮϝГЮϜ ϝ̯тϽтϽϳϦ мϒ ϝ̯улУІ ев ЭϡЦ дϝϯЮ ϣЋЋϷϧв ϝкϸϹϳт .бЃЧЮϜ 

6- ϤϜϹϲм ϸϹК ϬϽϷϧЮϜ ϣϧЂ днϪыϪм ϢϹϲм ϣуЂϜϼϸ ) ϝлзв6 (ϤϜϹϲм ϣЋЋϷв .ϩϳϡЯЮ 

 

ϣЯϲϽгЮϜ ϣуЯукϓϧЮϜ 

бЏϦ ϣЯϲϽгЮϜ ϣуЯукϓϧЮϜ ЭϲϜϽгЮϜ ϣуЮϝϧЮϜ : 

ϣЯϲϽгЮϜ пЮмцϜ: 

анЧт ϟЮϝГЮϜ ϣЂϜϼϹϠ ϤϜϼϽЧгЮϜ уϦфϜϣ Ьы϶ ϣЯϲϽгЮϜ ϣуЯукϓϧЮϜ сϧЮϜ ϝлϦϹв ϾмϝϯϧϦ ъ ϣϪыϪ 

ЬнЋТ ϣуЂϜϼϸ ϩуϳϠ анЧт ϟЮϝГЮϜ ЙгϯϠ ϣЛЃϦ ϤϜϹϲм ϣуЂϜϼϸ ϹϳЪ пжϸϒ ϣЃг϶м ϽЇК ϢϹϲм 

ϹϳЪ пЯКϒ Ьы϶ ЭЪ ЭЋТ сЂϜϼϸ . 

 

ϤϜϼϽЧгЮϜ ϹЮϜϣуЂϜϼ ϣЯϲϽгЯЮ ϣуЯукϓϧЮϜ : 

ϢϸϝгЮϜ бЦϼ ϢϸϝгЮϜ ϸϹК ϤϜϹϲнЮϜ рϽЗж сЯгК 

̭ϝугуЪ ϣтнуϲ аϹЧϧв CH 914 3 3 - 

сϮнЮнуЃТ аϹЧϧв ZY 905 3 2 3 

̭ϝЋϲϖ рнуϲ бугЋϦм ϞϼϝϯϦ ST 203 3 3 - 

бЯК аϹЮϜ ϣКϝзгЮϜм аϹЧϧгЮϜ ZY 906 3 2 3 

ϝуϮнЮнуϡЮϜ ϣуϛтϿϯЮϜ ZY 907 3 2 3 

ϣϛуϡЮϜ аϹЧϧгЮϜ ZY 908 3 2 3 

ϣЧЯϲ (ϼϝзгуЂ) ϣуЂϜϼϸ ZY 900 1 1 - 

 

 

 

ϣЯϲϽгЮϜ ϣужϝϫЮϜ :ϣЯϲϽв ЉЋϷϧЮϜ 

ЋϷϧтЉ ϟЮϝГЮϜ сТ ϹϲϜ ϟЛЇЮϜ ϢϽТнϧгЮϜ бЃЧЮϝϠ ϣзуϡгЮϜм иϝжϸϒ ̪ сТм ϣЮϝϲ ) пЯК йЮнЋϲ30 

ϢϹϲм ϣуЂϜϼϸ( ϱгЃт йЮ ϢϽІϝϡгϠ ЭгЛЮϜ аϝуЧЯЮ ̭ϜϽϮϓϠ ) ϩϳϠ(ZY920 сТ  иϽЧт ИнЎнв

ЁЯϯв бЃЧЮϜ ϹгϧЛтм ев ϣзϯЮ ϤϝЂϜϼϹЮϜ ϝуЯЛЮϜ сТ ϣуЯЫЮϜ ϣзϯЮм ϤϝЂϜϼϹЮϜ ϝуЯЛЮϜ ϣЛвϝϯЮϜ сТ . 

 

ϤϝЋЋϷϧЮϜ 

ϣϡЛІ ϜЮϤϝуЯуУГ : 
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ϢϸϝгЮϜ бЦϼ ϢϸϝгЮϜ ϸϹК ϤϜϹϲнЮϜ рϽЗж сЯгК 

ϣужϜнГЂϜ аϹЧϧв ZY 911 3 2 3 

ϣуГтϽІ аϹЧϧв ZY 921 2 2 - 

сЮϜмϒ ϣуЯуУА ZY 931 3 2 3 

ϼϽЧв Јϝ϶ ZY 941 2 2 - 

ϣЧЯϲ  ϣуЂϜϼϸ(ϼϝзгуЂ) ZY 910 1 1 - 

ϩϳϡЮϜ ZY 920 8-6 - - 

 

ϣϡЛІ ϤϜϽЇϳЮϜ : 

ϢϸϝгЮϜ бЦϼ ϢϸϝгЮϜ ϸϹК нЮϜϜϹϲϤ рϽЗж сЯгК 

ϝуϮнЮнТϼнв ϤϜϽЇϲ ZY 914 3 2 3 

ϝуϮнЮнуЃТ ϤϜϽЇϲ ZY 924 3 2 3 

ЌϜϽвϒ (ϤϜϽЇϲ) дϜнуϲ ZY 934 2 2 - 

ϼϽЧв Јϝ϶ ZY 944 2 2 - 

ϣЧЯϲ (ϼϝзгуЂ) ϣуЂϜϼϸ ZY 910 1 1 - 

ϜϩϳϡЮ ZY 920 8-6 - - 

 

ϣϡЛІ сϮнЮнуЃУЮϜ : 

ϢϸϝгЮϜ бЦϼ ϢϸϝгЮϜ ϸϹК ϤϜϹϲнЮϜ рϽЗж сЯгК 

ϸϹО Њг̭ϝ ZY 915 3 2 3 

ϼϽЧв Јϝ϶ ZY 925 2 2 - 

ϝуϮнЮнуЃТ ϽϪϝЫϧЮϜ ZY 935 2 2 - 

СϚϝДм ̭ϝЏКцϜ дϼϝЧгЮϜ ZY 945 3 2 3 

ϣЧЯϲ (ϼϝзгуЂ) ϣуЂϜϼϸ ZY 910 1 1 - 

ϩϳϡЮϜ ZY 920 8-6 - - 

 

ϡЛІϣ аϹЮϜ ϣКϝзгЮϜм : 

ϢϸϝгЮϜ бЦϼ ϢϸϝгЮϜ ϸϹК ϤϜϹϲнЮϜ рϽЗж сЯгК 



 53 

бЯК аϹЮϜ ZY 916 3 2 3 

бЯК ϣКϝзгЮϜ ZY 926 2 2 2 

ЌϜϽвϒ аϹЮϜ ZY 936 3 2 3 

ϼϽЧв Јϝ϶ ZY 946 2 2 - 

ϣЧЯϲ (ϼϝзгуЂ) ϣуЂϜϼϸ ZY 910 1 1 - 

ϩϳϡЮϜ ZY 920 8-6 - - 

 

ϣϡЛІ бЯК ϣуЯϷЮϜ ϣϪϜϼнЮϜм : 

ϢϸϝгЮϜ бЦϼ ϝгЮϜϢϸ ϸϹК ϤϜϹϲнЮϜ рϽЗж сЯгК 

ϣϪϜϼм ϤϝзϚϝЫЮϜ ϣЧуЦϹЮϜ аϹЧϧв ZY 917 3 2 3 

ϣЂϹзлЮϜ ϣуϪϜϼнЮϜ ZY 927 2 2 2 

ϣϪϜϼм аϹЧϧв ZY 937 3 2 3 

ϼϽЧв Јϝ϶ ZY 947 2 2 - 

ϣЧЯϲ (ϼϝзгуЂ) ϣуЂϜϼϸ ZY 910 1 1 - 

ϩϳϡЮϜ ZY 920 8-6 - - 

 

ϣϡЛІ ϣϛуϡЮϜ ШнЯЂм дϜнуϳЮϜ : 

ϢϸϝгЮϜ бЦϼ ϢϸϝгЮϜ ϸϹК ϤϜϹϲнЮϜ рϽЗж сЯгК 

ϣϛуϠ ϣтмϜϽϳЊ ZY 918 3 2 3 

бЯК ангЃЮϜ сϛуϡЮϜ ZY 928 3 2 3 

ϣϛуϠ ЫЂжϝϣу ZY 938 2 2 - 

ϼϽЧв Јϝ϶ ZY 948 2 2 - 

ϣЧЯϲ (ϼϝзгуЂ) ϣуЂϜϼϸ ZY 910 1 1 - 

ϩϳϡЮϜ ZY 920 8-6 - - 

 

ϣвϝК аϝЫϲϒ 

ϱгЃт ϟЮϝГЯЮ ЭуϯЃϧЮϜ ϣϮϼϹЮ ϽуϧЃϮϝгЮϜ сТ ϣЮϝϲ йϠнЂϼ сТ ϸϜнгЮϜ ϣуТϝЎшϜ Эϫв мϒ ϣПЯЮϜ 

ϣуЯугЫϧЮϜ ϱгЃт ъм йЮ аϹЧϧЮϝϠ ϣЮϝЂϽЮϝϠ ъϖ ϹЛϠ йϲϝϯж сТ иϻк гЮϜϸϜн . 
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1- анЧт ϟЮϝГЮϜ ̭ϝЧЮϗϠ ϢϽЎϝϳв сТ ϣЧЯϲ ϣЇЦϝзв (ϢϽДϝзв ϣугЯК) пЯК аϝЦϝв йϠ сТ  Ьϝϯв

.йϧЮϝЂϼ 

2- ϹлЛт РϜϽІшϝϠ пЯК ϣЮϝЂϽЮϜ Ϲϲц ϢϻϦϝЂцϜ еуЋϧϷгЮϜ бЃЧЮϝϠ Ͼнϯтм дϒ днЫт  йЛв

 ̯ТϽЇвϝ Ϝ̪̯ϹКϝЃв ϝгЪ Ͼнϯт ϢϻϦϝЂчЮ еуЋϧϷгЮϜ бЃЧЮϝϠ ϢϻϦϝЂцϜм еуϠϽϧПгЮϜ  аϝуЧЮϜ

АϽЇϠ РϜϽІцϝϠ ШϜϽϧІϜ ϝ̯ТϽЇв Ϝ̯ϹКϝЃв ев ϽЊϝзЛЮϜ ϣузАнЮϜ ϣЋЋϷϧгЮϜ ЩЮϺм  ϹЛϠ

ϣЧТϜнв ϣуЯЫЮϜ ϣЛвϝϯЮϜм пЯК .ЩЮϺ 

3- аϹЧт РϽЇгЮϜ мϒ днТϽЇгЮϜ Ϝ̯ϽтϽЧϦ ϝ̯уТϜм еК оϹв ϣуϲыЊ ϣЮϝЂϽЮϜ ЌϽЛЯЮ пЯК  ϣзϯЮ

ϳЮϜбЫ ϝ̯ϳЎнв йуТ ϝв аϝЦ йϠ ϟЮϝГЮϜ ев ϨнϳϠ ϢϽЫϧϡв сТ ϣЮϝЂϽЮϜ .ϣвϹЧгЮϜ 

4- ШϼϝЇт ϟЮϝГЮϜ ϝЧЮшϝϠ̭ мϒ ϼнЏϳЮϜ сТ ϤϝЧЯϲ ϣЇЦϝзгЮϜ ϣугЯЛЮϜ сϧЮϜ ϝкϽЧт ЁЯϯв 

.бЃЧЮϜ 

5- ϼϽЧт ЁЯϯв бЃЧЮϜ сТ ϣтϜϹϠ аϝЛЮϜ сЂϜϼϹЮϜ ϣГ϶ ϤϝЧЯϲ ϣЇЦϝзгЮϜ (ϤϜмϹзЮϜ ϣугЯЛЮϜ) 

еЫгϧт пϧϲ ЙугϮ ̭ϝЏКϒ ϣϛук ЁтϼϹϧЮϜ блужмϝЛвм ев ϣЪϼϝЇгЮϜ сТ иϻк .ϤϝЧЯϳЮϜ 

6- ϹЧЛϦ ϤϝжϝϳϧвϜ ϣЂϜϼϹЮϜ ϣЊϝϷЮϜ рϹулгϧϠ ϽуϧЃϮϝв сТ ϣтϝлж ЭЋУЮϜ сТ ϹуКϜнгЮϜ  сϧЮϜ

ϝкϽЧт ЁЯϯв бЃЧЮϜ ϱгЃт ъм ϣϡЯГЮ рϹулгϦ ϽуϧЃϮϝв аϹЧϧЮϜ дϝϳϧвыЮ ϽϫЪϒ ев 

ϟЮϝГЮϜм еуϦϽв рϻЮϜ ϟЂϽт сТ Ϣϸϝв мϒ ϽϫЪϒ рϸϕт дϝϳϧвъϜ сТ ϸϜнгЮϜ сϧЮϜ ϟЂϼ 

ϝлуТ сТ БЧТ ЭЋУЮϜ рϻЮϜ йуЯт дмϸ ДϝУϧϲъϜ ϤϝϮϼϹϠ ЬϝгКϒ .ϣзЃЮϜ 

7- еуЛт бЃЧЮϜ ϣзϯЮ бЫϳЮϜ пЯК ϣЮϝЂϽЮϜ ϩуϳϠ днЫϧϦ иϻк ϣзϯЯЮϜ ев ϣϪыϪ ев еуϠ 

мϒ ϢϻϦϝЂцϜ ϢϻϦϝЂцϜ еуЪϼϝЇгЮϜ мϒ ϢϻϦϝЂцϜ етϹКϝЃгЮϜ днЫтм блзуϠ РϽЇгЮϜ пЯК 

ϣЮϝЂϽЮϜ ев дϝзϪϜм еуТϽЇгЮϜ АϽЇϠ дϒ днЫт Ϲϲϒбк пЯК ЭЦцϜ ев Ϭϼϝ϶ ϣЛвϝϯЮϜ ̪ 

аϹЧтм ϣзϯЯЮϜ ̭ϝЏКϒ бЫϳЮϜ Ϝ̯ϽтϽЧϦ еК оϹв ϣуϲыЊ ϣЮϝЂϽЮϜ ̪ ЌϽЛт пЯК бЃЧЮϜ 

сТм ϣЮϝϲ ЙугϮ ϣЧТϜнв ̭ϝЏКϒ ϣзϯЮ бЫϳЮϜ пЯК ϣуЊнϧЮϜ ЬнϡЧϠ ϣЮϝЂϽЮϜ ϹЧЛϦ ϢϽДϝзв 

ϣугЯК ЭϡЦ ϱзгϠ ϣуЊнϧЮϜ ϣϮϼϹЮϜ аϹЧтм ̭ϝЏКϒ ϣзϯЮ бЫϳЮϜ ϝкϹЛϠ Ϝ̯ϽтϽЧϦ ϝ̯уКϝгϮ еК 

ϣуЧϲϒ ϟЮϝГЮϜ ϣϮϼϹЮϜ сТ ϣугЯЛЮϜ ̪ ЌϽЛт пЯК бЃЧЮϜ ЁЯϯгТ ϣуЯЫЮϜ .  

8- ϹЧЛϦ ϢϽДϝзгЮϜ ϣугЯЛЮϜ пЯК еуϚϿϮ ̪ сТ ̭ϿϯЮϜ ЬмцϜ пЮнϧт ϟЮϝГЮϜ сТм ϣЃЯϮ  ϣузЯК

ϣϲнϧУв ЌϽК йϧЮϝЂϼ ϝвм ЭЊнϦ йуЮϖ ев ϭϚϝϧж ϝлϧЇЦϝзвм ЩЮϺм ϼнЏϳϠ  ̭ϝЏКϒ

бЫϳЮϜ ϣзϯЮ ϹЛϠм ЩЮϺ бϧт ЬнϳϧЮϜ пЮϖ ̭ϿϯЮϜ жϝϫЮϜс ϩуϲ ЬнϳϧϦ ϣЃЯϯЮϜ ϣугЯЛЮϜ пЮϖ 

ϣЧЯПв ϣЃЯϮ ϝкϽЏϳт ̭ϝЏКϒ ϣзϯЮ бЫϳЮϜ ϣТϝЎшϝϠ пЮϖ ϟЮϝГЮϜ еϳϧггЮϜ ϩуϲ бϧт 

ϟЮϝГЮϜ дϝϳϧвϜ бууЧϦм .йϚϜϸϒ 



 55 

9- ЁЯϯгЮ ϣуЯЫЮϜ дϒ Љ϶Ͻт ϟЮϝГЯЮ рϻЮϜ бЮ ϼϽЧϦ йϧуЯкϒ ϣϮϼϹЯЮ ϢϸϝКϖ бтϹЧϦ ϣЮϝЂϽЮϜ  ϹЛϠ

ЬϝгЫϧЂϜ йϮмϒ ЉЧзЮϜ ϝлуТ Ьы϶ ϣϧЂ ϼнлІ пЯК ЭЦцϜ мϒ аϹЧϧЮϜ ϣЮϝЂϽϠ оϽ϶ϒ . 

10- ϱзгт ϟЮϝГЮϜ ϣϮϼϸ ϽуϧЃϮϝгЮϜ сТ анЯЛЮϜ ϽЪϻтм сТ ϢϸϝлЇЮϜ ЉЋϷϧЮϜ  ИнЎнвм

ϣЮϝЂϽЮϜ сϧЮϜ аϹЧϦ ϝлϠ . 

11-  ЭЫЇϦ сТ бЃЧЮϜ ϣзϯЮ ϣугЯК пгЃϦ ϣзϯЮ ϤϝЂϜϼϹЮϜ ϝуЯЛЮϜ пЮнϧϦ РϜϽІшϜ пЯК  Ϝϻк

ϭвϝжϽϡЮϜ ϝгЪ пЮнϧϦ ϽЗзЮϜ сТ ЙтϼϝЇв ϨнϳϡЮϜ ϣвϹЧгЮϜ ев ЭϡЦ ϢϻϦϝЂцϜ   ϣужϝЫвϖм

ϝкϻуУзϦ ϽТнϦм ϝлϦϝвϿЯϧЃв ϝкϸϝгϧКϜм . 

12- бϧт ХуϡГϦ аϝЫϲцϜ ϢϸϼϜнЮϜ сТ ϣϳϚъ ϹЮϜЂϜϼϤϝ ϝуЯЛЮϜ сТ ϣуЯЫЮϜ ϝгуТ бЮ ϸϽт сТ  иϻк

ϣϳϚыЮϜ . 

   

 ϣуЂϜϼϹЮϜ ϤϜϼϽЧгЮϜ СЊм 

ϣтϹулгϧЮϜ) :пЮмцϜ ϣЯϲϽгЮϜ( 

 Advanced Biochemistry CH914 

 Advanced Animal Physiology ZY905 

 Biostatistics ST203 

 Advanced Immunology ZY906 

 Molecular Biology ZY907 

 Advanced Ecology ZY908 

 

 

 

 

(ЉЋϷϧЮϜ) ϣужϝϫЮϜ ϣЯϲϽгЮϜ 

 

ϤϝуЯуУГЮϜ ϣϡЛІ 

Seminar  

 

 

 

ZY900 

  

 Advanced Cestoda ZY911 

 Advanced Nematoda ZY921 
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 Parasitic Protozoa ZY931 

 topicSpecial  ZY941 

 Seminar ZY910 

 Research ZY920 

 

ϤϜϽЇϳЮϜ ϣϡЛІ 

  

  Insect Morphology 14ZY9  

 Insect Physiology  ZY924  

 Animal Pathology      

ZY934  

 Special topic  ZY944  

 Seminar ZY910 

 Research ZY920 

сϮнЮнуЃУЮϜ ϣϡЛІ 

  

 Endocrinology ZY915 

 Special topic ZY925 

 Reproductive Physiology      

ZY935 

 Comparative Animal Physiology 5ZY94 

 Seminar ZY910 

 Research ZY920 

ϣКϝзгЮϜм аϹЮϜ ϣϡЛІ 

  

 Haematology     

ZY916  
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 Immunology     

ZY926  

 Haemapathology     

ZY936  

 Special topic  ZY946      

 rSemina ZY910 

 Research    ZY920 

ϣϪϜϼнЮϜм ϣуЯϷЮϜ бЯК ϣϡЛІ 

  

 Microbial Genetic ZY917  

  Genetic Enginnering ZY927  

 Advanced Genetic  ZY937  

 Special topic  ZY947    

 Seminar ZY910 

 Research ZY920 

  

дϜнуϳЮϜ ШнЯЂм ϣϛуϡЮϜ ϣϡЛІ 

  

  Desert Ecology ZY918 

  Ecotoxicology ZY928 

  Population Ecology ZY938 

 Special topic  ZY948 

 Seminar ZY910 

 Research ZY920 

 

ϣуЯукϓϧЮϜ ϣЯϲϽгЮϜ 

CH 914 ADVANCED BIOCHEMISTRY  

A-Proteins (2hours) 
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1. Functional Roles of Proteins in the Body .2- Amino Acids 

Composition of Proteins . 3-Structure of Proteins . 

B-Enzymes (4hours) 

1-Classification of Enzymes. 2-Kineti cs of Enzymes .3-Coenzymes: 

Structure and Function .4-Inhibitors of Enzymes .5-Control of 

Enzymes Activity .6-Enzymes Specificity .7-Mechanisms of Catalysis 

.8-Regulation of Enzymes Activity. 

C-Biological membranes (2hour) 

1-Chemical Composition of Membranes .2-Structure of Biological 

Membranes.3-Movement of Molecules Through Membranes . 

4-Channels and Pores. 5-Passive Mediated Transport Systems . 

6-Active Mediated Transport Systems. 

D-Bioenergetics and oxidative metabolism (2hour) 

1-Energy Producing and Energy Utilizing Systems 

2-Thermodynamic Relationships and Energy-Rich Components. 

3-The Tricarboxylic Acid Cycle .4-Electron Transfer .5-Oxidative 

Phosphorylation. 

E-Carbohydrates metabolism 

I - Major Metabolic Pathways and Their Control (4hour) 

1-Glycolysis .2-Glycolytic Pathway .3-Regulation of the 

Glycolytic Pathway .4-Gluconeogenesis .5-Glycogenolysis and 

Glycogenesis. 

II - Special Pathways (2hour) 

1-Pentose Phosphate Pathway .2-Biosynthesis of : 

a-Carbohydrates .b-Glycoproteins .c-Proteoglycans . 

F-Lipids  metabolism 

I -Utilization and Storage of Energy in Lipid Form (2hour) 

1-Chemical Nature of Fatty Acids and Acylglycerols.2-Source of 

Fatty Acids.3-Storage of Triacylglycerols.4-Utilization of Fatty  
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Acids for Energy Production.5-Metabolism and Functional Rple 

of Polyunsaturated Fatty Acids. 

II -Pathways of Metabolism of Special Lipids (4hour) 

1-Phospholipids.2-Cholesterol.3-sphingolipids.4-Prostaglandins 

and Thromboxanes.5-Lipoproteins. 

G- Amino acids metabolism (4hour) 

I - General Pathways 

1-General Reactions of Amino Acids.2-Reactions of Ammonia. 

3-The Urea Cycle.4-Regulation of Urea Cycle.5-Alternative 

Reactions for Elimination of Excess Nitrogen. 

II - Metabolism of the Individual Amino Acids 

1-Glucogenic and Ketogenic Amino Acids.2-Metabolism of 

Individual A mino Acids.3-Folic Acid and One-Carbon 

Metabolism.4- Nitrogenous Derivatives of Amino Acids. 

H-Biochemistry of hormones 

I - Peptide Hormones (3hour) 

1-Hormones and Hor monal System.2-Major Polypeptide 

Hormones and Their Actions.3-Formation of Polypeptide 

Hormones.4-Synthesis of Amino Acid Derived Hormones. 

5-Inactivation and Degradation of Hormones.6-Cell Regulation 

and Hormone Secretion.7-Cyclic Hormonal Systems.8-Hormone- 

Receptor Inactivations.9-Intracellular Actions -Protein Kinases. 

II - Steroid Hormones (3hours) 

1-Structures of Steroid Hormones.2-Biosynthesis of Steroid 

Hormones.3-Metabolic Inactivation of Steroid Hormones. 

4-Cell-Cell Communication and the Control of Synthesis and 

Release of Steroid Hormones.5-Steroid Hormones Transport. 

6-Steroid Hormones Receptors.7-Specific Examples of Steroid 

Hormones Action at the Cellular Level. 
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ZY905 ADVANCED ANIMAL PHYSIOLOGY  

A- Physical and chemical concepts :Water molecule, 

Properties of water, water as A solvent solutions and their colligative 

properties, solutions of electrolytes, the Handerson-Hesslbalch 

equation, buffer system. 

B-Homeostasis : 

Introduction, essentials of regulatory systems, control theory, 

effector mechanisms, regulation through nervous pathways, 

regulation through endocrine pathways. 

C-General osmatic & ionic balance and hormonal regulation : 

Problems of osmoregulation, osmoregulatory organs, 

external osmoregulatory organs of vertebrates, invertebrate 

osmoregulatory organs, osmoregulaion in aqueous enveironments 

and osmoregulaion in terrestrial enveironments. 

D-Biological Rhythms : 

Components of rhythms, Circadian rhythms, Geophysically 

dependent rhythms, Lunar-related rhythms, Annual and sidereal 

rhythms, biological rhythms, Homing and navigation biological 

clock hypotheses. 

E-Bioluminescence : 

Introduction, Natur of bioluminescence, Occurrence of 

bioluminescence among animals, The chemistry of light production, 

Control of bioluminescence, and functional significance of 

bioluminescence. 

F-Animal chromatophores and regulation of color change : 

Introduction, chromatophores structure, color changes in 

animals, chromatophore system, functional significance of 

chromatophores and color changes. 
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G- Respiratory-Circu latory adaptations : 

Diving animals, High-altitude adaptation, Gases and 

buoyancy, Gas floats and swim bladders. 

H-Generation and conduction of action potential : 

Action potentials, ionic mechanisms of the action potential, the 

basic for Knowledge of the action potential, ion channels and gates, 

properties of action potentials, the strength-duration curve, 

conduction of the action potential. 

I - Synaptic Transmission : 

Structure of the neuromuscular junction, overview of neuromuscular 

transmission, synthesis of acetylcholine, quantal release 

of transmitter, the acetylcholine receptor protein, synapses between 

neurons (electrical synapses, chemical synapses, input-output 

relations), transmitters in the neurons system 

 Identification of transmitter substances. 

 Transmitters and putative transmitters in the central neurons 

system (acetylcholine, biogenic amine 

transmitters, amino acid transmitters, neuroactive 

peptides). 

J- Receptors and Effectors : 

1.Sensation and neuromuscular transmission 

a-Sensation.b-The sensory code.c-Transduction. 

2.Neuromuscular transmission 

a-The end plate potential. b-Trophic influences of nerve on 

muscle. c-Composition of intracellar fluid (fluid exchange, electrolyte 

exchange, water balance) 

Advanced Physiology Lab. (Zy 905): 

-Lab instrumentations ï spectrophotometer, pH meter and balances 

- -Chemicals and reagent preparations. -Animal Handling and 
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injections -Liver function tests -Kidney function tests -Reflex and 

synaptic activities in mammals - Neuroanatomy and resting 

potentails 

- Electrocardiography and cardivascular test - Regulation of water 

and salt balance by kidney. 
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ST203 BIOSTATISTICS 

M.Sc. Course of Biostatistics (3hours) 

A- Short review of Descriptive Statistics. Measures of Central 

tendency, 

dispersion and skewness. 

B-Probability and Laws of probability, Binomial, Poisson, and 

Normal 

distribution.  

C-Theory of sampling and distributions. Sampling and Census. 

Methods of drawing samples, simple random sampling and systemic 

sampling 

distributions of Means, t ,ɢ 2 , F and sampling inferences. 

D-Regression analysis and significance test of regression (Single and 

Multiple Models). Correlation and interpretation of coefficient. Test 

of 

simple and multiple correlation. 

E-Basic concepts of experimental designs. Designs single-Factor 

experiments (CRD & RCBD & L.S.design). Two Factor(No blocking 

"CRD" , One way  grouping "L.S.D"). Main effect confounding 

"splitplot".  

F-Tests after experimentation (Least Significant Difference & 

Duncan,s 

Multipl e Range & Revised L.S.D). 

 

ZY907 ADVANCED MOLECULAR BIOLOGY  

Syllabus of Molecular Biology for Master of Sciences Degree 

A-Cells and macromolecules - cellular classification, subcellular 

organelles , macromolecules . 
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B-Nucleic acids - nucleic aced structure , chemical and physical 

properties of nucleic acids . 

C-Prokaryotic and Eukaryotic chromosome structure - prokaryotic  

chromosome structure, chromatin structure, eukaryotic 

chromosome structure, genome complexity . 

D-Replication of Prokaryotic and Eukaryotic DNA . 

E-DNA damage, repair and recombination- mutagenesis , DNA 

damage , DNA repair , recombination . 

F-Transcription in prokaryotic .  

G-Regulation of transcription in prokaryotic - lac. & trp.  

operon , regulation of transcription by alternative --- factors ., 

H-Transcription in eukaryotic .  

I - Regulation of transcription in eukaryotic . 

J- Processing of RNA in prokaryotic & eukaryotic . 

K-The genetic code and tRNA . 

L- Protein synthesis - aspects of protein synthesis , mechanism of 

protein syntheses , initiation in eukaryotes , translational control 

and post translational events . 

1. Tumor viruses and oncogenes ï introduction to viruses, 

oncogenes found in tumor viruses, categories of oncogenes , 

tumor suppressor genes. 

PRACTICAL  

-Lab instrumentations. Working with nucleic acids @ Islation of 

nucleic 

acids from different organisms @ Measuring nucleic acids 

concentration 

& optical methods . 

 

ZY908 ADVANCED ECOLOGY  
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A- Ecological concept of biosphere-Ecospher. 

B- Interactional of biospheric sheath and it,s application. 

C- Ecological fitness, Biome, Ecocline, Equilibrim. 

D- Process and theories of organisms distribution. 

E- Environmental factor, Interaction, Law of tolerance. 

F- Biological Species and Speciation. 

G- Clines and subspecies, Bergmans, Glogers and Allens rule. 

H- Species devirsity, Hypothesis and effecting factors. 

I - The measurement of diversity. 

J- Natural variati on and Ecological stability. 

K-Structur and dynamics of population. 

L- Population estimates, Size spatial, distribution. 

M- Population patterns, Age-distribution, Sex-ratios, Natality-

mortality,  

Density. 

N- Population growth, Malthusian-Logistic R-K selection, 

Densitydependent 

and Independent factors. 

O- Population fluctuation and dispertion. 

P- Social stress and physiological response. 

Q- Environmental behavior and population regulation. 

R- Biotic potential and population regulation. 

S- Biocommunity structur and dynamic. 

T- Biocommunity stratificantion -types. 

U- Periodism of community: Diel, Lunnar, Annual, Endogenous, 

Cycles. 

V- Ectotonce and the concept of Edje effect. 

W- Ecological dominance, territorialism in biocommnuity. 

X- Ecological succession and coevolution in biocommnuity. 
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Y- Enviromental planning. 

Z- Ussing Information. 

AA- Measuring the environment. 

 

ZY900 SEMINAR 

 

ϣϡЛІ ϤϝуЯуУГЮϜ 

ZY911 ADVANCED CESTODA AND TREMATODA  

course for graduate students . 

The following points must be taken in consideration during the study 

of 

each parasite. 

I - TheTrematoda 

A-Intestinal Flukes 

1-Fasciolopsis buski. 2-The Echinostomes. 3-The Heterophyes 

Heterophyes. 4-Gastrodiscoides hominis 

B- The liver Flukes 

1-Clonorchis sinensis. 2-Opisthorchis Felineus. 3-Opisthorchis 

viverrini. 4 -Dicrocoelium dendriticum. 5-Fasciola spp. 

C- The blood Flukes 

1-Schistosoma mansoni. 2-Schistosoma japonicum. 3-Schistosoma 

haematobium. 4-Schistosoma mekongi. 5-Schistosoma 

intercalatum and other species 

D- The lung Flukes 

paragonimus ssp. 

E-Uncommon trematode parasites of humans 

1-Alaria. 2-Nanophyetus (Troglotrema) salmincola 

F- Classification of Cercaria 

II - The Cestoda 
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1-Diphyllobothrium latum. 2 -Sparganosis . 3-Taenia solium. 

4-Cysticercosis. 5-Taenia saginata. 6-Multiceps Multiceps 

(Coenurus Disease). 7-Echinococcus granulosus. 

8-Echinococcus multilocularis. 9-Echinococcus vogeli. Dipylidium 

caninum10- Hymenolepis nana. 11- Hymenolepis diminuta. 12- 

Genus 

bertiella. 13- Genus mesocestoides (M. variabilis). 14- Genus 

Imermicapsifer (I. madagas cariensis). 

Notice : Each topic of the above courses followed with laboratory 

work 

according to available materials . 

 

ZY921 ADVANCED NEMATODES  

course for graduate students . 

The following points must be taken in consideration during the study 

of 

each parasite. 

I - The Intestinal Nematodes 

1-Ascaris lumbricoides. 2-Ascaris vitulorum.3-Ascaris 

megalocephala. 

4-Toxocara cati.5-Toxocara canis.6-Visceral and ocular larva 

migrans.7-Enterobius vermicularis.8-Ancylostoma duodenale. 

9-Ancylostoma caninmum. 10-Ancylostoma tubeforme.11-

Ancylostoma 

braziliense.12-Bunostomum trigonocephalum.13-Bunostomum 

phldebotomum.14-Necator americanus. 15-Cutaneous larva migrans. 

16-Strongyloides stercoralis.17-Capillaria philippinensis.18-Trichuris  

trichiura and other species.19-Trichostrongylus spp..20-Anisakiasis. 

21-Acanthocephala. 
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II - The Blood- and Tissue- Dweling Nematodes 

1-Wuchereria bancrofti. 2-Brugia malai. 3-Brugia timori. 4 -Loa loa. 

5-Mansonella ozzardi. 6-Mansonella streptocerca. 7-Mansonella 

perstans. 8-Onchocerca volvulus .9-Dracunculus medinensis. 

10-Visceral larva migrans. 11-Angiostrongylus cantonensis. 

12-Angiostrongylus costaricensis. 13-Gnathostoma spinigerum. 

14-Trichinella spiralis.  

Notice : Each topic of the above courses followed with laboratory 

work 

according to available materials . 

 

ZY931 PARASITIC PROTOZOA  

course for graduate students . 

The following points must be taken in consideration during the study 

of 

each parasite. 

Introduction ï Classification - Epidemiology ï Ultrastructure ï 

Nutrition - Life  cycle - Pathogenesis and transmission - Host parasite 

relationships - Brief mention of treatment - Control and prevention - 

Emphasis is made - on native and endemic infection - Physiology of 

the parasites - Immunology of parasites . 

Components of control programes and development of integrated 

control 

programes : 

I - Lumen-Dwelling protozoa 

1-Entamoeba histolytica. 2-Entamoeba hartmanni. 3-Entamoeba 

coli.4-Entamoeba polecki.5-Entamoeba gingivalis. 6-Iodamoeba 

butschlii. 7-Endolimax nana. 8-Naegleria fowleri. 9-Acanthamoeba 

ssp.. 10-Dientamoeba fragilis. 11-Giardia lamblia (intestinalis). 
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12-Balantidium spp.. 13-Chilomastix mesnili. 14-Trichomonas 

hominis. 15-Trichomonas vaginalis. 16-Trichomonas tenax and 

Foetus. 17-Enteromonas hominis. 18-Isospora belli and hominis. 

19-Sarcocystis spp.. 20-Cryptosporidium parvum. 21-The 

microsporidia. 22-Plasmodium vivax. 23-Plasmodium ovale. 

24-Plasmodium malariae. 25-Plasmodium falciparum. 

26-Trypanosoma brucei gambiense. 27-Trypanosoma brucei 

rhodesiense. 28-Trypanosoma rangeli. 29-Trypanosoma cruzi. 

30-Cutaneous leishmaniasis. 31-Mucocutaneous leishmaniasis. 

32-Visceral leishmaniasis. 33-Toxoplasma gondii. 34-Pneumocystis 

carinii. 35-Babesia spp. .36-Theileria spp. 

Notice : Each topic of the above courses followed with laboratory 

work 

according to available materials . 

 

ZY941 SPECIAL TOPIC 

ZY910 SEMINAR 

ZY920 RESEARCH 

 

ϣϡЛІ ϤϜϽЇϳЮϜ 

ZY914 INSECT MORPHOLOGY  

ZY924 INSECT PHYSIOLOGY  

ZY934 ANIMAL PATHOLOGY  

ZY944 SPECIAL TOPIC 

ZY910 SEMINAR 

ZY920 RESERCH 

 

ϣϡЛІ сϮнЮнуЃУЮϜ 

ZY915 GENERAL ENDOCRINOLOGY  
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A-Hormones 

1-definition. 2-classification and Biosynthesis.3-Receptors. 4-Release 

B-Hypothalamic Hypophyseal System 

Neurovascular theory:1-Releasing Hormones. 2-Inhibiting 

Hormones. 

3-Localization of hypothalamic Hormones and release. 

4-Hypothalamic hypophyseal portal vasculature. 

C-Cellular Transmission of Hormonal Signal 

1-Steroid hormones (Intracellular Receptors). 2-Role of cyclic AMP 

as 

second messenger. 3-IP3 and DNA as second messengers. 

D-Neuroendocrinology 

1-Adenohypophysis. 2-Neurohypophysis. 3-Anatomy, Development, 

Histology, Secretory process . 

E-Gonadotrophic hormones (LH + FSH) 

1-Chemistry and secretion. 2-Biological actions in male and female 

production of gametes (spermatocytogenesis and oogenesis) 

F-Prolactin 

1-Chemistry. 2-Lactotroph. 3-Mammotrophic actions. 4-Suckling 

and 

Prolactin Release other actions-Role in the male. 

G- Growth hormone 

Chemistry, Biological actions, Somatotroph Release and secretion 

(factors affecting release). 

H- The Adrenals 

a-Cortex 

1-Gross Anatomy. 2-Cortico steroidogenesis, Corticoids, 

Intermediary metabolism (Biological actions of cortisol), 

(Blood pressure) anti inflammatory actions. 3-Stress and 



 72 

cortisol,Cushing,s Syndrome,Addison,s disease (Clinical 

effects).4-Glucocorticoid Regulation CRH, ACTH chemistry 

and secretion , Actions of ACTH, Regulation of ACTH release 

noxious stimuli (factors elicit CRH secretion) . 5-Aldosterone 

Chemistry, Biological secretion , Actions (Intestine, Kidney, 

Salivo glands) , Regulation. 

b-Medula 

1-Histology, Biological Actions of it,s hormones 

(Noreinephrine and Epinephrine). 2-Neurohypophysis 

hormones. 3-Chemistry and secrerin of Oxytocin and 

Vassopressin (antidretic hormone ADH) . 4-Biological actions 

of Oxytocin (Role in milk ejection and Role of ADH in water 

retention and urine volume. 

 

Endocrinology lab (Zy 915): 

- Studing of some of animal glands (anatomy and Histology) - 

Measurments of metabolic rate in different animals - To study the 

effect 

of thyroid gland in metabolic rate of the rat. - Insuline regulation of 

blood glucose - Effects of catecholamins on heart beat - Relationship 

of metabolism to surface area and body weight. - To investigate the 

effects of glucose, insuline and epinephrine on diabetes 

- Detremination of LH, FSH and T4 . - To gain an understanding of 

the 

equipment used for detecting radioactivity and studing endocrine 

functions 

 

ZY925 METABOLIC ENDOCRINOLOGY  

A- Thyroid gland Hormones 
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Anatomy, Hypothalamic, Pituitay control of TSH secreton, TSH 

(Thyroid stim. Hor.), Thyroglobulin, TSH effects on thyroid gland, 

Thyroid homous (synthesis and secretion), Mechanism of Action of 

thyroid hormone, Biological action, Effects of thyroid deficiency and 

excess (hypothyroidism) (goiter) and Hyperthyroidism (Graves 

disease) 

B- Calcium and phosphate homeostasis 

Calcium exchange and pattern of it,s regulation 

1.parathyroid hormone (PTH) 

Synthesis and secretion - Effects of PTH on Bove, kidney and 

Intestine- 

Mechanism of Action - Hypoparathyroidism + Hyperparathyroidism.  

2.Calcitonin 

Synthesis and chemistry, secretion - Biological effects - Mode of 

Action. 

3.Vitamin D and it,s Deviations 

Chemitry and Metabolism - Biological actions - Mode of action. 

C- Carbohydrate Metabolism ï Glucose 

Pancreatic hormones - Pancreas islets of langerhans - Anatomy and 

Histology. 

1-Insulin ï chemistry and metabolism secretion. 2-Glucagon ï 

chemistry, Biosynthesis, Metabolism, secretion. 3-Somatostatin ï 

chemistry ï Biosynthesis and secretion. 4-Biological effects of 

Insulin Hypoglycemia, hyperglycemia and Insulin ,Diabetes 

mellitus, Insulin lack Biological effects of glucagone. 5-Biological 

effects of Somatostatin. 

D-Gastro Intestinal hormones 

Secretin ï Gastrin ï Glucagon ï Cholecystokinin (CCK) ï Motilin ï 

Pancreatic ï polypeptide , chemistry , secretion and Biological 
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E- Water Metabolism 

Hypothalamic control of water balance - Hormonal control of thirst 

water 

Drinking (ADH).  

 

 

ZY935 REPRODUCTIVE PHYSIOLOGY  

A-Female 

1. Female Reproductive Organs in different species 

Oogenesis and folliculogenesis - Primordial Gonocytes - Sex 

differentiation of the Gonads - Course of Oogenesis in different 

species - 

Relationship between oocyte and folé.. - Development of Follicle 

types. 

2. Estrous Cycle (4 h) 

Length, cycle phases, type of cycle in different species - Hypothalamo 

ï 

pituitary ï ovarian relationship. 

3. Ovulation (2 h) 

Morphology of oocyte at ovulation and stage of - maturation - 

Transport of oocyte site of Fertilization.  

B-Male 

1. Male Reproductive organs and semen (4 h) 

The Scrotum - Seminiferous tubules - Blood testis barrier - 

Testicular Spermatozoa - Epididymis and sperm maturation - The 

accessory glands - Anatomy and secretion in different species ï 

Semen ï 

Spermatozoa - Seminal plasma sperm transport. 

C- Fertilization  
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Capacitation, acrosome, reaction, sperm, penetiration, consequences 

of Fertilization . 

D- Embryo Deveploment (4 h) 

Cleavage - Blastocyst formation - Embryo metabolism - Implantation  

and development of the conceptus - Ovum implantation - Uterine 

adaptation - Nature and origin of Extraembryonic membranes - 

Growth 

of the conceptus and formation of the placenta - Types of placenta in 

different species. 

E- Hormonal Mechanisms in pregnancy and partusition (4 h) 

Maternal ovaries and pituitary gland - Mammary gland - Placental 

endocrine factors and placental lactogens - Stages of parturition and 

Hormonal regulation. 

F- Post-partum Events (2 h) 

1-Uterine involution. 2-Ovarian recyclicity. 3-Problems associated. 

G- Some Techniques in Reproductive physiology (4 h) 

1-Control of Ovulation. 2-Estrus synchronization. 3-Superovulation. 

4- 

In vitro fertilization. 5 -Artificial Insemination. 6 -Embryo Transfer. 

7- 

Embryo Sexing. 8-Embryo Clonning. 

Laboratory of physiology of reproduction (Zy 935 ) 

- Anatomy of male and female reproductive organs. - Testicular 

hormones and spermatogenesis. - Ovarian hormones and estrus 

cycle. 

- Factores effecting featus - Pregnancy test - Effect of hCG injection 

on poor fertile rabbits - Teratogenic effect of some drugs on albino 

mouse featuses - Observation on female antifertility in rabbits 
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ZY945 COMPARATIVE ANIMAL PHYSIOLOGY  

A-The animals and it,s environment 

1-Physiological composition for environmental change. 2-Nature of 

the interaction with the environment. 3-Light, temperature, water 

and 

electrolytes . 

B-Osmotic balance and Hormonal Regulation 

1-Physical principles of fluid and soluble exchange. 2-Osmotic 

conformity in cells. 3-Osmoconformers. 4-Limi ted hyperosmotic 

regulation. 5-Adaptation to sea water, Fresh water, Soil and 

endoparasitic environment. 6-Osmoregulation in : Insects, Fishes, 

Amphibia, Reptiles, Birds and Mammals . 7-Hormonal control of 

osmotic and ionic balance . 

C-Comparative Biochemistry and physiology of Digestion 

1-Digestion. 2-Comparative biochemistry of digestive enzymes. 

3-Biochemical adaptation to diet. 4-Mechanisms of food intake. 

5-Overview of alimentary canal systems in invertebrates and in 

vertebrates. 6-Motility of alimenta ry canal. 7-Gastro intestinal  

Secretion. 8-Absorption. 

D-Sensory Mechanisms 

1-Receptor cells as sensory transducors. 2-Chemoreception in 

invertebrates. 3-Chemoreception in Insects. 4-Chemoreception in 

vertebrates. 5-Cellular mechanisms of chemostimulation. 6- 

Mechanoreception, Photoreception and Equilibrium. 7-Cellular basis 

of sensitivity to mechanical stimulation. 8-Touch, Motion and stretch 

receptors. 9-Sound receptors and Equilibruim. 10-Eyes of 

vertebrates. 

11-Visual pigments and the compound eyes of arthropods . 

E-Circulatio n of blood 
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1-General plan of circulatory systems. 2-The mammalian heart. 3- 

Eectrical activity of the heart. 4-Fluid compartments. 5-Pressure and 

flow in vertebrate circulatory systems. 6-Peripheral circulation in 

invertebrates. 7-Types of hearts. 8-Vertebrate systemic hearts, 

Molluscan hearts and Tuniiata . Hearts of spirders , scorpions and 

insects. 9-Regulation of blood flow. 10-Cardiovascular control by 

central nervous system. 11-Cardiovascular responses to exercise and 

diving. 

F-Respiration and Gas Exchange 

1-The atmosphere and solubility of gases. 2-Aquatic respiration. 3- 

Respiration in air. 4-Respiratory organs, mammalian lungs, 

Airbreathing Fish, bird respiration and insect respiration. 5-Blood : 

Oxygen transport in blood - Oxygen dissociation curves - Carbon 

dioxide transport in blood - Respiratory pigments - Respiratory 

adaptation during exercise and for diving - Regulation of 

Respiration. 

G-Animal energetic and temperature relations : 

Effects of temperature on animals, temperature relations of 

ectotherms, temperature strategies of the heterotherms, temperature 

relations of endotherms, thermostatic regulation of body 

temperature, and dormancy. 

H-Electric organs and electroreceptors 

Production of electric discharges electroreception, Behavioural 

and neural control. 

I - Body temperature regulation : 

1. Body temperature ; 

Oral and rectal temperature, skin temperature, mean body 

temperature. 

2. Factors influencing body temperature ; 
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Principles of physiological heat transfer, External heat transfer to 

the environment (Radiation, Convection, Coduction). 

3. Internal heat transfer. 

4. Partitional heat exchange. 

5. Heat transfer within the body 

Internal heat distribution. - Effector system.(Circulation, Effective 

body 

insulation, Counter current heat exchange, Sweating, Shivering) 

6. The thermoregulatory system -Thermoreceptors. 

7. Hypothalamic integration and temperature control. 

8. Acclimation to environmental conditions : 

Acclimation to heat. - Acclimation to cold. 

ZY910 SEMINAR 

ZY920 RESEARCH 

 

 ϣϡЛІаϹЮϜ гЮϜмϣКϝз 

ZY916 HEMATOLOGY  

PART ONE. GENERAL HEMATOLOGY  

1. INTRODUCTION TO HEMATOLOGY  

2. HEMOPOIESIS 

i. The hematopoietic Theory. 

ii. The anatomical locations at which hematopoiesis takes place 

during 

different stages of human development. 

iii.The ñpluripotent hematopoietic stem cellsò and ñcommitted 

hematopoietic progenitor cellsò (consider particularly properties 

of self-renewal and potential for proliferation and differentiation). 

iv. The major, morphologically recognizable stages of granulocytic, 

erythroid and megakaryocytic differentiation. 
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v. Release of mature blood cells from the bone marrow to blood 

stream. 

vi. The mechanism by which hemopoietic growth factors function 

(i.e., 

the nature of the ligands and the interplay between ligands, 

receptors and major signal transduction pathways). 

vii. The cellular source and functions of SCF, IL-3, IL-6, G-CSF, 

GMCSF, 

erythropoietin and thrombopoietin. 

3. ERYTHROCYTES PRODUCTION AND DESTRUCTION  

i. The erythron (Maturation sequence of erythrocytes) 

ii. Erythrocyte general properties as a flexible biconcave disc 

iii.The erythrocyte membrane. 

iv. Metabolism of erythrocytes (The glycolytic and hexose 

monophosphate shunt pathways, producing energy and NADPH). 

v. Erythrocytes kinetics and survival. 

vi. The biosynthesis and the structure of hemoglobin and the types of 

hemoglobin present in normal neonates, adults, and Hb derivatives. 

vii. The hemoglobin as an oxygen carrier, and the main features of 

the 

oxygen dissociation curve. 

viii. Reticulocyte and its clinical significance 

ix. Iron metabolism. 

x. The life span and fate of the normal erythrocyte (RBC 

destruction). 

xi.4. LEUKOCYTES  

i. Leucopoiesis 

ii. The types and structure of leukocytes present in normal blood. 

iii.Monocyte/macrophage maturation from stem cell to monocyte. 



 80 

iv. Monocyte to macrophage. 

v. The name of the growth factors involved in the production of 

neutrophils and monocytes. 

vi. Lymphocytes maturation, and morphologic variations. 

vii. Functional and immunophenotypic differences between B-cells 

and 

plasma cells 

viii. The Major Function of leukocytes. 

ix. The important causes of major changes in the number of blood 

Leukocytes 

5. PLATELETS MATURATION AND FUNCTION  

i. Platelet Production and function (historical aspects, precursor cell 

development). 

ii. Vascular integrity. (include the platelet role in vascular integrity). 

iii.Platelet constitute, structure., and Function. 

iv. Platelet activation and von Willebrand Factor (activation and 

adhesion, aggregation, clot retraction, and platelet inhibition). 

6. NORMAL HE MOSTASIS 

i. Coagulation factors. 

ii. The role of Vit-K in coagulation. 

iii. Grouping of blood clotting factors. 

iv. Coagulation and platelets activity. 

v. The clotting cascades (intrinsic and extrinsic and the common 

pathway). 

vi. Regulation of hemostasis by protein C and S. 

vii.Fibrin lysis.  

7. AUTOMATION IN HEMATOLOGY  

8. QUALITY CONTROL AND ASSURANCE  

PART TWO-A: HEMAPATHOLOGY  
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(ERYTHROCYTE DIORDER AND COAGULATION DISORDER)  

1. INTRODUCTION TO ANEMIA:  

i. Blood cells morphology in health and diseases. 

ii. Definition of anemia. 

iii.Causes of anemia. 

iv. Mechanisms of anemia. 

v. Classification of anemia. 

vi. Physiological adaptations to anemia. 

vii. Interpretation of abnormal hemoglobin concentration. 

viii. Clinical findings.  

ix. Consequences of anemia 

x. Diagnosis of anemia. 

a. History and physical examination. 

b. Laboratory diagnosis of anemia. 

2. IRON DEFICINCY ANEMIA  

i. Introduction.  

ii. Iron metabolism:- 

a. Distribution of iron.  

b. Absorption of iron. 

c. Transport of iron in the body 

d. Storage of iron in body. 

e. Normal iron requirements 

iii. Iron Deficiency anemia:- 

a. Historical aspect. 

b. Causes of iron deficiency. 

c. Stages of iron deficiency. 

d. Clinical features of iron deficiency. 

e. Consequences of iron deficiency. 

f. Laboratory diagnosis of iron deficiency (peripheral blood, 
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erythrocytes protoporphyrin studies, iron studies, serum 

transferrin receptors assay, and bone marrow studies) 

g. Treatment of iron deficiency anemia. 

iv. Sideroblastic anemia: 

1. Classification of sideroblastic anemia. 

2. Pathophysiology of sideroblastic anemia. 

3. Hereditary sideroblastic anemia. 

4. Acquired sideroblastic anemia. 

5. Clinical features. 

6. Diagnosis of sideroblastic anemia. 

3. MEGALOBLASTIC ANEMIA  

a. Megaloblastic anemia. 

i. introduction.  

ii. Morphol ogy (peripheral blood morphology, and bone marrow 

morphology). 

iii. Clinical presentation. 

iv. Vitamin B12 metabolism. 

v. Causes of Vit. B12 deficiency. 

vi. Folic acid metabolism. 

vii. Causes of folic acid deficiency. 

viii. Diagnosis of megaloblastic anemia. 

xv. Treatment of megaloblastic anemia. 

x. Consequences of megaloblastic anemia. 

b. Non-megaloblastic anemia: 

i.Introduction.  

ii.Due to liver diseases. 

iii.Due to alcoholism. 

iv.Due to reticulocytosis (stimulated erythropoiesis) 

4. HEMOLYTIC ANEMIA  



 83 

a. Intracorpuscular defects. 

1. hereditary defect of red blood cell membrane. 

3. Erythrocyte enzyme disorder. 

b. Extracorpuscular defects 

1. Immune hemolytic anemia. 

2. Non-immune hemolytic anemia. 

5- HEMOGLOBINOPATHIES AND THALASSEIMIA:  

1. HEMOGLOBINOPATHIES  

a. Definition of hemoglobinopathies. 

b. Molecular abnormality and abnormal states. 

c. Geographic distribution of hemoglobinopathies 

d. Hemoglobin S. 

1. Definition, History, and etiology 

2. Sickle cell disease. 

a. History. 

b. Genetic inheritance. 

c. Etiology and pathophysiology. 

d. Clinical features. 

e. Laboratory diagnosis. 

f. Treatment. 

3. Sickle cell trait:- 

a. Clinical feature. 

b. laboratory diagnosis. 

e. Hemoglobin C 

a. Etiology and pathophysiology 

b. Clinical feature. 

c. laboratory diagnosis. 

f. Hemoglobin E 

a. Etiology and pathophysiology 
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b. Clinical feature. 

c. laboratory diagnosis. 

g. Hemoglobin C-Harlem 

a. Etiology and pathophysiology 

b. Clinical feature. 

c. laboratory diagnosis. 

h. Hemoglobin O Arab 

a. Etiology and pathophysiology 

b. Clinical feature. 

c. laboratory diagnosis. 

j. Interaction of hemoglobin S with other hemoglobin 

variants 

k. Hemoglobin M. 

L. Unstable hemoglobin. 

M. Hemoglobin with increased and decreased oxygen 

affinity  

2. THALASEMIA: - 

a. Definitions, history and etiology. 

b. Types of thalassemia 

1. _-thalassemia (pathophysiology, types of _thalassemia, clinical 

features, diagnosis) 

2. Hemoglobin Lepore 

3. Hereditary persistence of fetal hemoglobin. 

4. _-thalassemia (types of _-thalassemia, clinical 

feature and diagnosis). 

5. differential diagnosis of thalassemia. 

6- HYPOPROLIFERATIVE ANEMIA  

1. Introduction 

2. Aplastic anemia 
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a. incidence. 

b. pathophysiology 

c. Classification and etiology of aplastic anemia. 

d. Clinical features. 

e. Laboratory findings 

g. Differential diagnosis. 

3. Pure red cell aplasia. 

a. Acquired acute and chronic pure red cell aplasia. 

b. Diamond-Blackfan syndrome. 

7. MISCELLANEOUS ERYTHROCYTE DISORDERS: - 

i. Acute blood lose anemia. 

ii. Anemia of chronic renal failure. 

iii. Endocrine Disorder anemia. 

iv. Anemia of viral infections 

v. Anemia of chronic Diseases 

vi. Anemia associated with liver diseases. 

PART TWO-B : HEMAPATHOLOGY  

(HEMOSTASIS DISORDERS AND LEUKOCYTES DISORDERS) 

1. PLATELET ANOMALIES AND HEMOSTASIS DISORDERS  

A. Platelet and Vascular Disorders 

i. Thrombocytopenia 

ii. Thrombocytosis. 

iii. Qualitative platelet disorders. 

iv. Vascular disorders 

a. Acquired vascular disorders 

b. Acquired vascular disorders. 

B. Coagulation Disorders 

i. Approach to bleeding disorders. 

ii. Laboratory screening tests. 
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iii. Hereditary coagulation disorders. 

iv. Acquired Coagulation disorders. 

v. Fibrinolytic disorders. 

2. Disorders Of Leukocytes 

A. Benign Disorders of leukocytes 

i. Quantitative disorder of neutrophil. 

ii. Nuclear/morphologic alterations of granulocytes. 

iii. Cytoplasmic /morphologic alteration of granulocytes. 

iv. Quantitative disorder of monocyte. 

v. Cytoplasmic /morphologic alteration of monocytes / macrophage 

vi. Lymphocyte disorders 

vii. Morphologic alteration of lymphocytes. 

B. Leukemia 

i. General classification of leukemia. 

a. Subclassification of acute leukemia. 

b. Subclassification of chronic leukemia 

ii. Acute leukemia 

a. Acute myeloid leukemia (AML) 

b. Acute lymphoid leukemia (ALL) 

iii. Chronic leukemia 

a. Chronic lymphocytic leukemia 

b. Chronic Myelogenous leukemia 

iv. Malignant lymphoproliferative disorders. 

a. Introduction. 

b. Hodgkin's disease 

c. Non- Hodgkin's disease 

d. Plasma cell Dyscrasia 

1. Multiple myeloma. 

2. Plasma cell leukemia 
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v. Treatment of leukocyte Neoplasia 

a. Chemotherapy. 

b. Radiotherapy 

c. Bone morrow transplantation 

d. therapy for acute and chronic leukemia. 

e. Therapy for lymphoproliferative disease 

C. Myeloproliferative Disorders 

i. Introduction: - 

a. classification of Myeloproliferative Disorders 

b. Pathophysiology. 

c. General features 

ii. Chronic M yelogenous leukemia. 

iii. Myelofibrosis with myeloid metaplasia 

iv. Polycytemia vera. 

v. Essential thrombocythemia 

HEMATOLOGY PRACTICAL  

1. Safety in hematology laboratory. 

2. Collection and handling of blood samples. 

3. Anticoagulants and their effect on cells morphology. 

4. Reference Range and normal value. 

5. Routine testing in hematology. 

i. Manual cell counts (RBC, WBC and Platelet) 

ii. Hb determination. 

iii. Microhematocrit (PCV)  

iv. Red blood cell index. 

v. Reticulocyte count 

vi. Erythro cyte sedimentation rate (ESR) 

vii. Preparation and examination of peripheral blood smear. 

viii. Differential count  
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6. Bone marrow overview (aspirate and biopsy) 

7. Hemolysate preparation. 

8. Laboratory evaluation of coagulation 

i. specimen collection and processing 

ii. Laboratory investigation of primary hemostasis. 

a. Bleeding time. 

b. Platelet aggregometry. 

c. Capillary fragility test.  

iii. Laboratory investigation of secondary hemostasis. 

a. Prothrombin time 

b. Activated partial thromboplastin time. 

c. Thrombin time. 

d. Quantitative fibrinogen. 

iv. Tests to evaluate factor deficiency. 

9. Blood cell morphology in health and diseases. 

10. Investigation of anemia:- 

i. Investigation of iron deficiency anemia. 

ii. Investigation of megaloblastic anemia. 

iii. In vestigation of hemolytic anemia. 

iv. Investigation of hemoglobinopathies. 

v. Investigation of thalassemia. 

vi. Investigation of hemostasis disorders. 

11. Investigation of Leukemia. 

12. Special stains and cytochemistry techniques. 

 

ϣϡЛІбЯК ϣуЯϷЮϜ ϣϪϜϼнЮϜм 

ZY917 MICROBIAL  GENETICS 

Syllabus of Microbial Genetic for Master of Science Degree 

# Introduction ( the microbial world )  
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# Prokaryote cell stracture. 

# Prokayote growth and cell cycle. 

# Tecchniques used to study prokaryote cells. 

# Mutation & mutagenesis. 

# Recombination & transposition . 

# Plasmids 

# Bacteriophages. 

# Replication of Bacteriophages. 

# Transformation 

# Transduction . 

# Conjugation . 

# Virus structure, proteins & nucleic acids. 

# Viruses infection & immune system. 

# Viruses vaccines & antiviral chromatherapy. 

 

MICROBIAL GENETICS lab (Zy 917):  

Strains ( purity, sources, pedigrees and genetic maps, storage ) 

@ Bacteriophages ( purity, sources, pedigrees and genetic maps, 

storage ) . @ Mutagenesis . @ Transformation, Transduction & 

Conjugation . 

 

ZY927 GENETICS ENGINNERING  

Syllabus of Genetic Engineering for Master of Science Degree# 

Introduction ( Advent of gene cloning, gene cloning, 

importance of gene cloning, the impact of recombinant DNA 

technology on research and biotechnology ). 

# Enzymes used in gene manipulation. 

# Purification of DNA/ RNA . 

# Manipulation of nucleic aced . 
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# Cloning Vectors for Pro. & Euokaryotic organisms. 

# Introduction of DNA into cells. 

# Cloning strategies and genes libraries in Pro. & 

Euokaryotic organisms . 

# Recombinant selection & screening . 

# Studying gene and genome structure ( study the location of 

a cloned gene, DNA sequencing, genome structure ). 

# Studying gene expression ( transcription, translation & 

regulation of translation product of a cloned gene ). 

# The polymerase chain reaction ( PCR ) & applications of 

PCR. 

& Application of recombinant DNA technology in Biology , 

Medicine & Industry .  

 

GENETICS ENGINNERING lab (Zy 927) 

Plasmid cloning & transcription invitro .@ nucleic acids 

detection & labeling . Constructing and analyzing 

recombinant DNA . @ Vector maps . @ Genomic cloning & 

mapping . @ cDNA synthesis and cloning . @ Protein 

analysis . 

 

ZY937 ADVANCED GENETICS 

Syllabus of Advanced Genetics for Master of Science Degree 

1. Genes in pedigrees (Mendelian pedigree patterns, Complications to 

the basic pedigree patterns, Mosaicism and chimerism, Factors 

affecting gene frequencies, Nonmendelian characters). 

2. Organization and expression of the humen genome (Organization 

of 

the human genome, Organization of the human genes, Human gene 
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expression, The unique organization and expression of 

immunoglobulin and TCR genes). 

3. Human multigene families and repetitive DNA (Principle of 

repetitive DNA and multigene families, Multigene families , 

Extragenic repeated DNA sequences and transposable elements). 

4. Footprints of evolution (Evolution of : mitochondrial genome, 

humen sex chromosomes, gene structure). 

5. Mutation and instability of human DNA (Mutation and 

polymorphism, Pathogenic mutation, the pathogenic potential of 

repeated sequences). 

6. Somatic mutation and cancer (Oncogenes, Activation of 

protooncogenes, Tumor suppressor genes, Mutator genes, Somatic 

mutations in noncancerous diseases). 

7. Genetic mapping (Genetic and physical map distances, Genetic 

markers, Two-point and multipoint mapping). 

8. The Human Genome Project (Human genetic maps,Physical maps 

of the human genome, Ancillary projects, Data storge and access in 

the human genome project). 

 

ADVANCED GENETICS lab (Zy 937) 

Methods for delivering DNA to target cells & tissues .@ DNA 

& its use in gene therapy. @ Gene therapy for single gene 

disorder . cancer & infection diseases . 

 

ZY947 SPECIAL TOPIC 

Notice : Each topic of the included courses followed with laboratory 

work 

according to available materials . 

ZY910 SEMINAR  
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ZY920 RESEARCH 

 

ϣϡЛІ ϣϛуϡЮϜ дϜнуϳЮϜ ШнЯЂм 

ZY918 DESERT ECOLOGY 

Syllabus of desert ecology for master of science - degree. 

3 hrs/week Theory 

Postgraduate study 

This subject, deals with terrestrial ecosystems with particular 

emphasis on arid zones. It starts with the main features and the 

general structure of terrestrial ecosystems followed by a brief look at 

the major biomes on Earth. The main body of the subject will deal 

with desert Ecology ( especially the sahara ) in terms of climatic and 

geograbhic asects as well as with the types and patterns of 

adaptations of their flora and fauna . 

1. INTRODUCTION :  

- the main features and limiting factors in terrestrial ecosystems . 

- the general structure of terrestrial communitites : 

- primary p roducers : the raunkaier life -form system for plant 

classification . 

- primary consumers : herbivores ; ruminants ; grazers and 

grazing ; pollinators . 

- detritivores; carnivores ; decomposers . 

2. CLASSIFICATION OF TERRESTRIAL ECOSYSTEMS :  

- general classification according to temperature and 

precipitation . 

- classification according to climax vegetation, the biomes : brief 

description of climate, seasons, fauna and flora . 

- terrestrial zones of north africa : brief description of desert, 

semi-desert steppe and savanna (Guinea, sahel and sudan 
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savannas) . 

3. DESERT ECOSYSTEMS, THE SAHARA: 

- main desert types in the world : subtropical, rain-shadow, 

continental and cool coastal deserts . 

- the sahara : 

- history . 

- physical factors : 

- global wind circulation and the sub-tropical high pressure belt . 

- radiation , temperture, precipitation, humidity .  

- major saharan zones: hammada, serir, sand seas, wadis and oases. 

- Sand dunes: main types and relation to wind; stabilization methods 

. 

- Desert plants : 

- The flora of the sahara . 

- Adaptations : 

- Morphological adaptations . 

- Physiological adaptations . 

- Adaptations related to seasonality . 

- Utilization : uses and potential uses of desert plant 

species and products; suitability for agriculture . 

- Desert animals : 

- The fauna of the sahara . 

- Adaptations : 

- Morphological adaptations. 

- Physiological edaptations . 

- Behavioural adaptions . 

- Circadian rhythms . 

- Aestivation . 

- Escape and retreat . 
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- Endangered species; protection . 

- Utilization : uses and potential uses; game ranching and 

husbandry . 

Notice : Each topic of the above courses followed with laboratory 

work 

according to available materials . 

 

ZY928 ECOTOXICOLOGY  

Syllabus of Ecotoxicology for master of science - degree. 

A-The concept of Toxic, Toxicology- Ecotoxicology : 

1-Kinds of Toxic.2-Movement of toxic substance in Environment .3- 

Chemical concentration and persistence.4-Biological concentration 

and discrimination.5-Bioacumulation of toxic substance. 

B-Classification of toxic agents : 

1-Direct and indirect effects.2-Factors affecting toxicity.3- 

Temprature, duration of exposure.4-Mode of action.5-Behavioural 

effects, physiological.6-Pathological effects, effect on reproduction. 

C-Metabolism of toxic agents : 

1-Simple diffusion.2-Catalysed.3-Active transport.4-Absorption 

byskin, 

respiratory system, tissues. 

D-Excretion of toxic agents : 

1-Excretion by kindy.2-Excretion by skin and hair.3-Bile excretion. 

4- 

Other routes of excretion. 

E-Persistence of toxic agents in body : 

1-Plasma proteins.2-Toxicant in liver and kidney.3-Toxicant in 

bone.4-Toxicant in fates cell. 

F-Toxicity of heavy metals : 
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1-Ecological and biological Importance of (H.M).2- 

Bioacumulation of (H.M) in food chains .3-Bioacumulation of 

hydroecosystem.4-Transfer of (H.M) fr om soil water to plants.5- 

Biomonitoring toxicants.6-Process of Information. 

Notice : Each topic of the above courses followed with laboratory 

work 

according to available materials . 

 

ZY938 POPULATION ECOLOGY  

Syllabus of population ecology for master of science - degree. 

- Basic concept in population Ecology : 

Population as unit of study 

Structur and dynamics, population size. 

Population Drganization, populationequilibrium. 

Population processes, population system. 

- Attributes of population:  

Biological attributes of population, Variability, Distribution, 

Abundance, Density, Despersability, Despersion. 

- Population growth: 

Concept and types of growyh, time relative Population trend, Phases 

of 

population growth, Growth curves, Growth parameter, Natality, 

Morta lity.  

- Life tables: 

Concept and development., time-specific life table, Age-specific life 

table, Survivorship curves slightly, convex, concave, Intermediate, 

Stair-step type, Birth and Death rate, Life expectancy, population 

age-structur, Prediction theory. 

- Regulation of population size: 



 96 

Concept of population regulation, Density-dependent and 

independent 

factor, Despersal, Natural selection, Existent condition, Isolation, 

Constancy of the selective facters, randk selection. 

- Population Fluctiuation: 

Seasenal and Nonseasonal fluctiuation, Periodic and Rondom 

fluctiuation, territorialism, Dominace hierarchies, Aggregation and 

Alles principle, Ecological stress, Social stress. 

- Internal distribution patterns:  

Population growth and carring capacity, place and food effect, 

diapuse 

effect, Cyclic oscillation, Population variations, Theories of violent 

oscillatory types. 

- Pop-Demographic techniques: 

Innate capacity for increase in numbers, Species interactions, 

Competition, Predation, Parasitism Mathematical models, 

Laboratory and Field studies. 

- Biological control: 

The concept of Biological control, Applied Biological control, Natural 

control, Microbial control, Biological control management, Economic 

ingury level, Equitlibrum position.  

- Population Estimates: 

Method of Estimation, Dirct count, Capture and relase, Hanson 

Estimater method, Sex ratio and kalker law, Application studies. 

 

ZY948 SPECIAL TOPIC 

ZY910 SEMINAR 

ZY920 RESEARCH 
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ϽуϧЃϮϝгЮϜ ϣЯϲϽгЮ ЁтϼϹϧЮϜ ϣϛук ̭ϝЏКϒ 

а.ϼ бЂъϜ ϣугЯЛЮϜ ϣϮϼϹЮϜ ЉЋϷϧЮϜ 

1 пϯЮ пЂнв пϮϝж ϺϝϧЂϒ  сϮнЮнуЃТ 

2 ϣЧзϯЮϜ пЯК ϹгϲϜ ϺϝϧЂϒ ϣϪϜϼм 

3  ϣЦϜϿК сЯК букϜϽϠϖ ϺϝϧЂϒ сϮнЮнуЃТ 

4 ФмϼϿЮϜ ϼϸϝЧЮϜ ϹϡК ϹϡК ϺϝϧЂϒ ангЃЮϜ бЯК 

5 рмϝжϽϠ ϢϼϜϽО нϠϜ ϼϸϝЧЮϜϹϡК ШϼϝЇв ϺϝϧЂϜ ϤϝуЯуУГЮϜ бЯК 

6 Ϲгϳв ϱЮϝЊ еЃϲ ШϼϝЇв ϺϝϧЂϜ ϤϝуЯуУГЮϜ бЯК 

7 йϡуІнϠ еЃϲ БЂϝϡЮϜϹϡК ϹКϝЃв ϺϝϧЂϒ ϤϝтϼϝЧУЮϜ бЯК 

8 бЮϝЃЮϜ ϼϸϝЧЮϜϹϡК Ϲгϳв ϣуЦϼ ϹКϝЃв ϺϝϧЂϒ ϤϝуЯуУГЮϜ бЯК 

 

) бЃЧϠ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϞыАдϜнуϳЮϜ бЯК( пϧϲ  сЛвϝϯЮϜ аϝЛЮϜ2016  /2017 а     

а.ϼ бЂъϜ ЦϽЮϜсЂϜϼϹЮϜ б ϣуЃзϯЮϜ ФϝϳϧЮъϜ ϣЮϝϳЮϜ 

1 ϣгАϝТ сЯК ЭлЂ Ϲгϳв     07201 И.ϸ ϣуϡуЮ ) .ϴ2007( ϩϳϠ 

2 еЃϲ ϹуЛЂ ϽгК ϟзтϾ 08201 И.ϸ ϣуϡуЮ ) .ϼ2008( ϩϳϠ 

3 етϽЦ рϹлгЮϜ Ϲгϳв ϣуϳϧТ 08202 И.ϸ ϣуϡуЮ ) .ϼ2008( ϩϳϠ 

4 ϢϹуϯвϒ букϜϽϠϖ Ϲгϳв ϣзвϒ 10215 И.ϸ ϣуϡуЮ ) .ϴ2010( ϩϳϠ 

5  еЫЂнЪ сϡзЮϜϹϡК ϣгϲϼ 11202 И.ϸ ϣуϡуЮ ) .ϼ2011( ϩϳϠ 

6  ϱЮϝЊ Ϲгϳв аϝЃϧϠϜ 12201 И.ϸ ϣуϡуЮ ) .ϴ2012( рϹулгϦ 

7  ϹϡК Ёжнт  ϽкϝГЮϜ 12202 И.ϸ сϡуЮ ) .ϴ2012( рϹулгϦ 

8  ϸнгϳв ϣϠϹКнϠϜ ϟзтϾ 12203 И.ϸ ϣуϡуЮ ) .ϴ2012(  РϝЧтϜ рϹулгϦ

ϹуЦ 

9 гϲϽЮϜ ϹϡК ϸϜϽве сЯК ϹЛЂ  12204 И.ϸ сϡуЮ ) .ϴ2012(  еК.Ϟ .а

РϽЇв 

10 бЮϝЂ сЯК бЂϝЧЮϜнϠϜ ϣгЮϝЂ 12205 И.ϸ ϣуϡуЮ ) .ϴ2012(  .аϞ.еК 

РϽЇв 

11 ϰϝϧУв ϹгϲϜ ХтϹЋЮϜ ϜϹж 12206 И.ϸ ϣуϡуЮ ) .ϴ2012( рϹулгϦ 
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12  ϼнЋзв ϼнЋзв ϬϽТ еузϲ 12207 И.ϸ ϣуϡуЮ ) .ϴ2012(  ϥлжϜ .а

рϹулгϧЮϜ 

13 гϳв Ϲгϳвϒ ϣЪмϽϡвЁтм Ϲ 12208 И.ϸ ϣуϡуЮ ) .ϴ2012( рϹулгϦ 

14 уϲϽЮϜ ϹϡК ϣϯтϹ϶б  ϤϜϹтнК 12209 И.ϸ ϣуϡуЮ ) .ϴ2012( рϹулгϦ 

15 ϸϝЧЮϜ ϹϡК СтϽЇЮϜ Ϲгϳвϼ  12210 И.ϸ сϡуЮ ) .ϴ2012( рϹулгϦ 

16 ϽЋж  ϟуϮ сЯК ϟзтϾ 12211 И.ϸ ϣуϡуЮ ) .ϴ2012( Ϟ.еК РϽЇв 

17  сжϜϽЛϯЮϒ ϤϝϳІ онϯж 12212 И.ϸ ϣуϡуЮ ) .ϴ2012( рϹулгϦ 

18 ыЃЮϜ ϹϡК сЯК ϢϼϝЂа  12213 И.ϸ ϣуϡуЮ ) .ϴ2012( рϹулгϦ 

19  ϹϡК букϜϽϠϖ ЬϸϝК  12214 И.ϸ сϡуЮ ) .ϴ2012( рϹулгϦ 

20  ϹϡК рнуϧІϜ ϣУуЯ϶ ϣгуЯϲ

 

12215 И.ϸ ϣуϡуЮ ) .ϴ2012( рϹулгϦ 

21  Ёуг϶ Ϲгϳв ϣжмϿув 13210 И.ϸ ϣуϡуЮ ) .ϼ2013( гϦрϹул 

22 бЮϝЂ сЯК бЮϝЂ онЯЂ 13211 И.ϸ ϣуϡуЮ ) .ϼ2013( рϹулгϦ 

23 еЃϲ Ϲгϳв СЂнт ϸнгϳв 13212 И.ϸ сзуГЃЯТ ) .ϴ2013( рϹулгϦ 

24 егϲϽЮϜϹϡК Ϲгϳв ϟзтϾ 14245 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

25  Ϲгϳв ϹϡК ϣϯтϹ϶ 14246 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

26 нϠϜ еЃϲ Ϲгϳв ϢϽувϜϣϡуІ 14247 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

27 ЬнПЮϜ ϹгϲϜ Ϲгϳв ϣЇϚϝК 14248 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

28 ϸϜϹϲ Ϲгϳв букϜϽϠϜ ϣгуЛж 14249 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

29 рмϝжϽϠ ϽкϝГЮϜ Ϲгϳв анϫЯЪ 14250 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

30 пЂнв ϹуЛЂ ШмϽϡв еЃϲ 14251 И.ϸ уЮсϡ ) .ϴ2014( рϹулгϦ 

31 ϹгϳвϜ дϜϹтϾ бЮϝЂ ϣϳтϽТ 14252 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

32 букϜϽϠϜ ϽЫϠнϠϜ ϽкϝГЮϜ оϹк 14253 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

33 ϽЋзЮϜ СуЂ ϹгϲϜ ϣЇϚϝК 14254 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

34  ϸϝЛЂъϜнϠϜ сϡзЮϜϹϡК ϣЮн϶ 14255 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

35 Ϲгϳв еЃϲ СЂнт ϽЫϠнϠϜ 14256 И.ϸ сϡуЮ ) .ϴ2014( рϹулгϦ 

36 ϿтϽϲ ϼϸϝЧЮϜϹϡК Ϲгϳв ̭ϝзЂ 14257 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 
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37  Ϲгϳв ЭуКϝгЂϜ ϣгЮϝЂ

дϝгϫК 

14258 И.ϸ ϣуϡуЮ ) .ϴ2014( рϹулгϦ 

38 рϹтнк ϽгК ϸнЛЃв ϹгϲϜ 14259 И.ϸ сϡуЮ ) .ϴ2014( рϹулгϦ 

39 в иϹЛЂ аыЃЮϜϹϡК ϸнЛЃ 15201 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

40 йϧЂнϠϜ сЯК ϽгК Ϲзк 15202 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

41  ϽгК ϼϸϝЧЮϜϹϡК ϼϝкϾϜ 15203 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

42 Ϲугϲи  бтϽЫЮϜϹϡК ϤϝϲϽТ 15204 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

43  рϸϝлЮϜ рϸϝлЮϜ ϣЇϚϝК 15205 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

44 дмϹув Ϲгϳв пЃуК ϣжϝГЯЂ 15206 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

45  ϹϡК ЁтϼϸϜ ϣЇϚϝК 15207 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

46  Ϲгϳв Ёжнт ̭ϝТм

 аыЃЮϜϹϡК 

15208 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

47  дϝзϲϲϹугϲ сЯК Ϲуг 15209 И.ϸ ϣуϡуЮ . ϼ)2015 ( рϹулгϦ 

48 Ϲгϳв бЮϝЂ ϹϡК бЮϝЂ 15210 И.ϸ сϡуЮ ). ϼ2015 ( рϹулгϦ 

49  нϠϜ бЂϝЦ ϹгϳвϜ ϣЛуϠϼ

ϢнГ϶ 

15211 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

50  етϹϠϝК ФмϼϿЮϜ ϣЗуУϲ 15212 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

51 ϜϽгЛЮϜ сЂнзЃЮϜ Ϣϝϯжмр 15213 И.ϸ ϣуϡуЮ ). ϼ2015 ( ϹулгϦр 

52 СЂнт бЮϝЂ сТϜнЮϜ бтϼ 15214 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

53 ШмϽϡгЮϜ ϹгϲϜ ϣгАϝТ 15215 И.ϸ ϣуϡуЮ ). ϼ2015 (  РϝЧтϜ рϹулгϦ

ϹуЦ 

54  Ёжнт ЭтϽϡϮ Ёжнт 15216 И.ϸ сϡуЮ ). ϼ2015 ( рϹулгϦ 

55 ыЃЮϜ ϹϡКа  сАϝЛЮϜϹϡК 15217 И.ϸ сϡуЮ ). ϼ2015 ( рϹулгϦ 

56 гϳв нЎ ϣзвϒФнϧЛв Ϲ 15218 И.ϸ ϣуϡуЮ ). ϼ2015 ( рϹулгϦ 

57 Ϲгϳв еЃϲ ЭЋуТ ϣгАϝТ 15219 И.ϸ ϣуϡуЮ ) .ϴ2015( рϹулгϦ .а 

58 ϸнЛЃв Ϲгϳв ϹгϳвϜ ̭ϝУук 15220 И.ϸ ϣуϡуЮ ) .ϴ2015( рϹулгϦ 

59  рϸϝгϲ дϝгуЯЂ бЂϝЧЮϜнϠϜ 15221 И.ϸ сϡуЮ ) .ϴ2015( рϹулгϦ 

60  СЂнт ФϜϾϽЮϜϹϡК Ϲгϳв 15222 И.ϸ сϡуЮ ) .ϴ2015( рϹулгϦ 
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61 гϲϽЮϜ ϹϡК ϣуϳϧТе  сЯК 16206 И.ϸ ϣуϡуЮ ). ϼ2016( рϹулгϦ 

62 
Ϲгϳв рϸϝлЮϜ ϹгϳвϜ пЯуЮ 

16207 И.ϸ ϣуϡуЮ ). ϼ2016 (  РϝЧтϜ рϹулгϦ

ϹуЦ 

63 уУϳЮϜ ϹϡК ϣϳЮϝЊЕ  Ϲгϳв 16208 И.ϸ ϣуϡуЮ ). ϼ2016 ( рϹулгϦ 

64 Ϲгϳв сϡзЮϜϹϡК ϽϚϜϿЮϜ ϣгϯж 16209 И.ϸ уЮϣуϡ ). ϼ2016 ( рϹулгϦ 

65 ϣЦϜϿК букϜϽϠϜ Ϲгϳв ϣгЃϠ 16210 И.ϸ ϣуϡуЮ ). ϼ2016 ( рϹулгϦ 

66  еуЃϲ ЭуКϝгЂϜ ϣуϳϧТ 16249 И.ϸ ϣуϡуЮ ). ϴ2016 ( ϽϦ.рϹулгϦ .а 

67 ЭϚϝгЮϜ сЯК ϹгϲϜ еЂнЂ 16250 И.ϸ ϣуϡуЮ ). ϴ2016 ( ϽϠ .рϹулгϦ.а 

68 
 дϜϽгК еуЃϲϜ Ьъϸ 

17201 И.ϸ ϣуϡуЮ ϼ ).2017 ( а.рϹулгϦ .

рϼϝϠмϜ 

69 сЯК еЃϲ сТϜϹЧЮϜ ϸнЯ϶ 17202 И.ϸ ϣуϡуЮ ϼ ).2017 ( рϹулгϦ 

70 
̭ϝгЂϜ Ϲгϳв ϽвϝϪ ϽвϝϪ 

17203 И.ϸ ϣуϡуЮ ϼ ).2017 ( а.рϹулгϦ .

еОϜϽϦ 

 

днϯтϽϷЮϜ 

а.ϼ бЂъϜ 

1 Ϲгϳв ϞϝкнЮϜϹϡК ϟуГЮϜ 

2 ϼнзЮϜ Ϲгϳв бЛзгЮϜϹϡК 

3 Ϲгϳв сЯК Ϣϸϼм 

4 ϸнЛЃгтнуϧІϜ бтϼ 

5 Ϲгϲϒ рϹуЛЃЮϜ онϯж 

6 сЯК ФнϧЛв ϢϹЛЂ 

7 бЮϝЂ ϽтϸϼϹЮϜ ϟзтϾ 

8 сЮϝглЮϜ днгув ϹЮϝ϶ 

9 сгуЮϹЮϜ еЃϲ ϣгϲϼ 

10 ЭуКϝгЂϜ ϸнгϳв оϹк 

11 Ϲгϳв ϸϝгϲ бЮϝЂ 

12 аыЃЮϜϹϡК сЯК Ϲгϳв 
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13 рϽ϶ϝУЮϜ Ϲгϳв пзв 

14 бЮϝЃЮϜ Ϲгϲϒ Ϲгϳв 

15 Ϲгϲϒ СуГЯЮϜϹϡК ϣтϾнТ 

16 еЃϲ СЂнт ϣЮϝк 

17 гЂϹгϳв Ϲгϲϒ ϢϽу 

18 ϸыув ϬϽТ бЮϝЂ 

19 сТыЮϜ еуЃϲ ϢϿтϝТ 

20 ЅтϽК дϝгуЯЂ ϣгАϝТ 

21 ЄнПЯТ Ϲгϳв ϢϿтϿК 

22 ϸыув ϬϽТ ϣгЮϝЂ 

23 рϹКϝЃЮϜ Ϲгϳв ϣЪмϽϡв 

24  ЭЏТ Ϲвϝϲ 
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ϝлϡЂ ϣЛвϝϮ 

 ϣуЯЪ анЯЛЮϜ 
 

 

 ϭвϝжϽϡЮϜсгтϸϝЪцϜ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϣЯϲϽгЮ 
 

ϤϝϡзЮϜ бЃЦ 
Academic Program for Graduate 

Studies 
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 сЛвϝϯЮϜ аϝЛЯЮ2018-2019а 
ϤϝϡзЮϜ бЃЦ :ϝϫЮϝϪ 

 

ϣвϹЧв 

 ϣзЂ бЃЧЮϝϠ ϣЂϜϼϹЮϜ ϤϒϹϠ1998  ϭтϽϷϦ бϦм37  ϣуЮϝЛЮϜ ϣϮϼϹЮϜ ϥЯгϲ ев ϟЮϝА ϽуϧЃϮϝгЮϜ сТ

ЮϜъϝϯг :ϤЋϦ ̪Ϥϝϡж ЌϜϽвϒ ̪ϣЧуЦϸ ̭ϝуϲϒ ̪Ϥϝϡж сϮнЮнуЃТ ̪ϣуϦϝϡзЮϜ ϣϛуϡЮϜ ϣКϜϼϾ ̪Ϥϝϡж Суз

 ̪Ϥϝϡж ϣϪϜϼмм ϣϯЃжϒ ̪ϟЮϝϳГЮϜм бЏт ϩуϲ бЃЧЮϝϠ ϢϽгϧЃв ϥЮϜϾϝв ϣЂϜϼϹЮϜм ϝуЮϝϲ73  ϟЮϝА

.ϣУЯϧϷв ЭϲϜϽв сТ  ϸϹК ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϤϜϼϽЧв ЁтϼϹϧϠ анЧт6 Ам ЁтϼϹϦ ϣϛук ̭ϝЏКϒ еууз

.ϹКϝЃв ϺϝϧЂϒ ϣϮϼϹϠ дϝзϪϒм ШϼϝЇв ϺϝϧЂϒ ϣϮϼϹϠ дϝзϪϒм етϺϝϧЂϒ ϣϮϼϹϠ дϝзϪϒм  

 бЏтЃЧЮϜ ЭгЛв ̪сϮнЮнуЃТ ЭгЛв ̪ϣϯЃжϒ ϣКϜϼϾ ЭгЛв ̪ϣЧуЦϸ ̭ϝуϲϒ ЭгЛв ̪ЭвϝЛгЮϜ ев ϸϹК б

 ϹϮнϦ сϧЮϜ ̪ϤϝϡзЮϜ СузЋϧϠ ϣЊϝ϶ ϣϡЇЛвм ЭгЛв сЮϖ ϣТϝЎϗϠ Ϥϝϡж ЌϜϽвϒ ЭгЛв ̪аϝК Ϥϝϡж

 ϝлуТ ев ЭуЯЧЮϜцϜ ϢϿлϮ скм ϣГуЃϡЮϜ ϟЮϝГЮϜ ϹКϝЃϦнтϼнЮϝЫϠЀ  сТ ϝлЧуϡГϦм ϤϝϦϝϡзЮϝϠ СтϽЛϦ

 ϥжϝЛϧЂϜ бϧтмЧзЮϜ ев бОϽϠ ЩЮϻЪ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϞыА ϤϜϺ сТм ̪ϤϜϹЛгЮϜ сТ ϹтϹЇЮϜ Љ

) ϝкϸϹК ЭЋт ϤϝϦϝϡзЮϜ ев йϠ ЀϝϠ ъ ϸϹК ЙгϮ ϥЦнЮϜ4000  пЮϜ ϓулϦ скм ̪ХАϝзгЮϜ ЩЯϦ ев (

ϝгЫϧЂъ ϞыГЮϜЬ лϧЂϜϼϸ̪б  еЫЮм ϹтϹЇЮϜ СЛЏЮϹКа  сϧЮϜ ϢϿлϮцϜ ЍЛϠ ϽуТнϦϦ ϝлϮϝϧϳ

Ю ϣϡЇЛгЮϜЛЯ ЭгЂ ЭуПЇϧЮϜ ϸϜнвм Рн ϟЮϝГЮϜ аϝвϜ бϚϝЦ ϼнЋЧЮϜ ЭЏт ЭЫЇϠ йϧЂϜϼϸ ЬϝгЫϧЂϜ ев

.ЭЏТϒм ИϽЂϒ 

 

 "ϣϡЇЛгЮϜ" 

         аϝК сТ ϥЃЂϓϦ ϤϝϡзЮϜ ϣϡЇЛв дϒ2002 ев ϹтϹЛЮϜ бЏϦ скм ϤϝϡзЮϜ бЯК ϿϚϝЪϼ рϹϲϓЪ а

гЮϜ ϤϝϦϝϡзЮϜ бЃЧЮϜ ϞыА ЭϡЦ ев ϤϝϦϝϡж ев ϹтϹЛЮϜ ϥЛгϮ ϹЧЮм дϜϿТ буЯЦϜ ев ϣуϠнзϯЮϜ ϣЧГз

жϝЪ етϹЮϜ ЙугϯϧϠ блЯϚϝЂϼ ϜнвϹЦ ϝуЯК ϤϝЂϜϼϸ ϞыА дϜ пЮϜ ϣТϝЎшϝϠ ϝЧϠϝЂ йϠ днЂϼϹт Ϝн

 ϤϝϦϝϡзЮϜ аϝЧϦ ϥжϝЪм ϣтмϜϽϳЋЮϜ ϣЧГзв йϡІ мϜ дϝтϽО ϣЧГзв пЮϜ ̯ϜнЛϮϼм ϤϝО ев ̯ϝЧЯГжϜ

 ЭЋТ ЭЪ ϣугЯК Ϥыϲϼ ЭϡϯЮϜ ϣЧГзв пЮϜ ϝзЯЊмм ϣУЯϧϷв ХАϝзгЮ ϣужϜϹув ϣЂϜϼϹЮ сЛуϠϼ

вм ϢϺϝϧЂъϜ ϸнлϯϠ ϽЏ϶ъϜ ϣуϡуЮ ϤϝЛвϝϮ ев дмϽ϶Ϝм ̯ϝЧϡЃв ϣЛвϝϯϠ еуЮнϛЃгЮϜ ЍЛϠ ϢϹжϝЃ

блЯТ ХАϝзгЮϜ ЩЯϦ Ѐϝж ЍЛϠм  ев блзв мϜ днГЛт ЬϜϾϝв ϜнжϝЪ ̭ϜнЂ ̭ϝзϫЮϜм ϽЫЇЮϜ ЭтϿϮ

.блϦϝзЃϲ дϜϿув сТм  ϣгϲϼ пЮϜ ЭЧϧжϜ 
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уϡЮϜ ϤϜϽуПϦ пЮϜ ϣϯуϧж ϽϪϹзϦ ϹЦ сϧЮϜ ϤϝϦϝϡзЮϜ пЯК ЕУϳЯЮ ϽуϡЪ ϿзЪ ϽϡϧЛт ЭгЛЮϜ ϜϻлЮм ϽуО ̪ϣуϛ

 бЮϝЛЮϜ дϜϹЯϠ ЭЪ дϒ ϩуϲ ̪ϣугЯЛЮϜ ϝлϧгуЦ днТϽЛт ъ ϝуЮϝϲ еуЮнϛЃгЮϜ ЍЛϠ дϒ ϹϮнϦ ϝлϦϝЛвϝϮм

) ϣуϦϝϡж ϟІϝЛв ϝлϠ( Botanic garden   ИнзϧЮϜм ϣКнзϧгЮϜ ϣЧГзгЮϜ ϤϝϦϝϡзϠ СтϽЛϧЮ

ЮϜϝϦϝϡзЮϝЪ ̭ϜнЃЮϜ пЯК сϮнЮнуϡϤ ЮϝК Йв ϝлГϠϼм оϽ϶ъϜ ϣЧуЦϹЮϜ ̭ϝуϲъϜ ев ϝкϽуОм ϣуϡГЮϜ б

ГЛт ϝгв ϣЧГзгϠ сϦϝϡж ИнзϦ ϽТнϦ ϝгЯЪм сжϜнуϳЮϜ ИнзϧЮϜ сгЯЛЮϜ ϩϳϡЮϜм ϢϝуϳЯЮ ϣЊϽТ с

 ϤϝлϯЮϜ ев ϝлЮϝгкϜ аϹКм ϝлϠ аϝгϧкъϜм ϝлуЯК ϿуЪϽϧЮϜ нϮϽж ϜϻЮ ̪сжϝЃжъϜм сжϜнуϳЮϜ ИнзϧЮϜм

ЯЛЮϜЙуЏϦ ъ сЫЮ сгЯЛЮϜ ϰϽЋЮϜ ϜϻлϠ аϝгϧкъϜ ϤϜϺ ϤϝлϮ мϜ ϢϼϜϾнЮϜ мϒ ϣЛвϝϯЮϜ онϧЃв пЯК ϝу 

 ев ϹтϹЛЯЮ ϱЃгЮϜ ϽгϧуЂ ϣузвъϜ РмϽЗЮϜ еЃϳϦ Ьϝϲ сТм ̪Ϝϼнϫзв ̭ϝϡк ϣЧϠϝЃЮϜ ϸнлϯЮϜ

ъϜ ϣтмϜϽϳЋЮϜ ϤϝϦϝϡж ев ϹтϹЛЮϜ бЏϦ сϧЮϜ РϜϽАъϜ ϣувϜϽϧгЮϜ ϱЃгϦ бЮ сϧЮϜ ϣЧГзгЮϜ ϣтϸм

 ϝлЮм ϝкϽуОм  :сϦъϜ сТ ЭϫгϧϦ ϣугкϜ ϣϡЇЛгЯЮ ϣугЯЛЮϜ ϣугкцϜ 

1-  дϝЫв сТ ϢϸнϮнгЮϜ ϤϝϦϝϡзЮϜ еуϡϦ .евϿЮϜ ев ϣзуЛв ϢϽϧТ сТ еуЛв 

2-  .ИϜнжцϜ еуϠ етϝϡϧЮϜ оϹв еуϡϦ 

3-  .ϣтϼнГϧЮϜ ϣуЯгЛЮϜ ϣЛуϡА еуϡϦ 

4-  .Инж ЭЫЮ ϼϝгϪшϜм ϼϝкϾшϜ оϹв еуϡϦ 

5-  бЂнв ев ЭЧϳЮϜ ев ϣЂϜϼϹЯЮ Ϣϸϝв ϽТнϦ .Ͻ϶ф 

6-   .сϮнЮнϧуЃЮϜм сϚϝугуЫЮϜ буЃЧϧЮϜ сТ ϣвϹϷϧЃгЮϜ ФϽГЮϜ ХуϪнϦ 

7-  сТ ϤϝзуЛЮϜϹЧϦ ϹЦ ϣϡЇЛгЮϜ .ϤϝϦϝϡзЯЮ ϣуϚϜϻПЮϜм ϣуϡГЮϜ ϣгуЧЮϜ Ьнϲ ϤϝвнЯЛв а 

 аϝЛЮ ϼϝГвъϜ АнЧЂ Еϲыж аϝЛЮϜ ϜϹк сТ Еϲыжм2018 скм ϣϛуϡЯЮ ϤϝϦϝϡж нгжм ϸϹϯϦ сГЛϦм а

ϻ϶ϓϦ дϒ Эвϓж йгЛжм  ϣϡк  ϢϸнЛЮϜм сϦϝϡзЮϜ бЮϝК пЯК ϿЫϦϽт ануЮϜ бЯЛЮϜ дϜ ϩуϲ ϼϝϡϧКъϜ сТ

ϝЦϝГЮϜм ϣЛуϡГЮϜ пЮϜ  иϽϷЂ ϝвм ̭ϝуϲъϜ ЭЫЮ ϣЛуϡГЮϜ сТ йϦϼмϸм ϤϝϡзЮϜ ϝлзвм ϢϸϹϯϧгЮϜ Ϥ

ϚϝУЮ ЌϼцϜ пЯК.ХуТнϧЮϜ пЮм м дϝЃжшϜ ϢϹ 

 

бЃЧЮϝϠ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϣϳϚъ 

ϹЮϜ ЉϷт ϝгуТ ϝуЮϝϲ бЃЧЮϜ сТ ХϡГт бЦϼ  ϣвϝЛЮϜ ϣуϡЛЇЮϜ ϣзϯЯЮϜ ϼϜϽЦ ϝуЯЛЮϜ ϤϝЂϜϼ69  ϣзЃЮ

2009 ЮϜ ϤϝЂϜϼϹЮϜ ϣϳϚъ дϓЇϠ Р ЭЋТ ев ϜϼϝϡϧКϜ пЮϝЛϦ  днЛϠ ХϡГуЂ ϝгЪ ̪Э϶ϜϹЮϝϠ ϝуЯЛ

 ЙуϠϽЮϜ2011 Ϝ ϣзϯЯЮϜ ϼϜϽЦ Р бЦϼ ϣвϝЛЮϜ ϣуϡЛЇЮ501  ϣзЃЮ2010 .ϼϜϹЊϖ дϓЇϠ Р 
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 бЃЧЮ ϣуЂϜϼϹЮϜ ϤϜϼϽЧгЮϜЮϜ ϤϝϡзϤϝЂϜϼϸ) ЮϜ( ϝуЯЛ 

ϫЮϜм сжϝϫЮϜ ЭЋУЮϜм ЬмцϜ ЭЋУЮϜ) пЮмцϜ ϣзЃЯЮ (ϣтϼϝϡϮшϜ) ϣуЂϝЂцϜ ϤϜϼϽЧгЮϜ(ϩЮϝ 

ϤϜϹϲнЮϜ ϣуϡϦϜϽϦ ϢϸϝгЮϜ .а.ϼ 

3 5 

Plant Growth & Development (Plant 

Physiology) (PGB1)  

ЃТ) ϤϝϡзЮϜ ϼнГϦм нгзЮϜсϮнЮну (Ϥϝϡж 

1 

3 3 
Biostatistics + Experimental Design  (PGB2) 

 ϞϼϝϯϧЮϜ ЭуЯϳϦм бугЋϦ + рнуϳЮϜ ̭ϝЋϲшϜ 

2 

3 1 
Advanced Microbiology (PGB3)                     бЯК

ϣЧуЦϹЮϜ ̭ϝуϲцϜ 

3 

3 7 
Cell Biology &Plant Genetics (PGB5) 

ϠϤϝϡж ϣϪϜϼм м ϣуЯϷЮϜ ϣуϮнЮну  

4 

3 2 

Experimental Biology & Microbial Micro -

techniques (PGB7)бЯК  ЩузЫϦмϽЫувм сϡтϽϯϧЮϜ ̭ϝуϲцϜ

 ϤϝϠмϽЫугЮϜ 

5 

2 4 
Plant ecology 

(PGB9)                                                ϤϝϡзЮϜ  ϣϛуϠ 

6 

3 6 
Microbiology Soil & Environmental (PGB14)  

ϣϠϽϦ ϣϛуϠ сϮнЮнуϠмϽЫув 

7 

3 8 
Plant Pathology & Microbial Biotechnology 

(PGB11)          уϠмϽЫугЮϜ ϣтнуϳЮϜ ϤϝузЧϧЮϜм ϤϝϡзЮϜ ЌϜϽвϒ ϣ 

8 

2 9 
 Seminar(PGB1 

)2                                                    ϣуЂϜϼϸ ϣЧЯϲ 

9 
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6 10 
Dissertation (PGB13 )                                  ϩϳϠ

ϽуϧЃϮϝгЮϜ ϣЮϝЂϼ 

10 

Pass 00 Research Methods (PGB4)  00 

-  ϝлϦϜϹϲм ϸϹК сϧЮϜ ϤϜϼϽЧгЮϜ3 (сЯгК дϝϧКϝЂ + рϽЗж дϝϧКϝЂ ) ЬϸϝЛϦ 

- ЧгЮϜϜ ϤϜϼϽ ϝлϦϜϹϲм ϸϹК сϧЮ2  .(сЯгК дϝϧКϝЂ + рϽЗж ϢϹϲϜм ϣКϝЂ ) ЬϸϝЛϦ 

- ) ϤϜϼϽЧв ЬмцϜ ЭЋУЮϜ сТ ϟЮϝГЮϜ ЀϼϹтPGB 1, 2, 3 & 4( 

- ) ϤϜϼϽЧв сжϝϫЮϜ ЭЋУЮϜ сТ ϟЮϝГЮϜ ЀϼϹтPGB 5, 6, 7 & 8( 

- ) ϤϜϼϽЧв ϩЮϝϫЮϜ ЭЋУЮϜ сТ ϟЮϝГЮϜ ЀϼϹтPGB 9, 10, 11 & 12( 

- Ϝ ϒϹϡт ЙϠϜϽЮϜ ЭЋУЮϜ сТъ сЯгЛЮϜ ̭ϿϯЮϜ сТ ϟЮϝГЮϣϮϼϹЮϜ Эужм ϣЮϝЂϽЮϜ ϤϝϡЯГϧв ЬϝгЫϧЂ 

 

 ) ϣуЂϜϼϹЮϜ ϤϜϼϽЧгЮϜ СЊмϤϜϼϽЧгЮϜ онϧϳв ( 

1. Plant growth & development (Plant Physiology) PGB 1 (3 credits) 

Aims and scope of developmental biology, patterns of development, 

problems of development, principles of development, differentiation, 

properties of the differentiation state, the course of differentiation, 

nucleus and cytoplasm, nuclear and cytoplasmic interaction, meiosis 

and the significance of sexual reproduction, production of gametes 

and initiation of development, gametes, fertilization and early 

development in plants, hormones and environmental control of plant 

development, growth and differentiation of seedlings, development of 

root, development of shoot, hormonal control of shoot and root 

development, the dynamics of growth 

Practical Part: 

Experiments: 

1- Show exponential pattern of growth (cells or organs) such as 

numbers, volume, weight, surface area, height of plant and even 

protein content. 

a- Relative growth rate (RGR): 

                RGR = LnW2-LnW 1 / t2 ï t1 
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W1 = dry weight at t1 

W2 = dry weight at t2 

 

b- Leaf area ratio (LAR) 

A = L/W = L 1+L2 / W1+W2 

      c- Relative leaf-growth rate: 

            RLGR = (dw/dt)/W = L/W x (dw/dt)/L  

2- Effect of GA in stimulating lettuce hypocotyls growth. 

3- Development of pollen grain. 

4- Effect of day-length on flowering of long and short day plants. 

5- The time curves for cell lengthening in wheat roots in response to 

different concentrations of Auxin (NAA). 

 

2. Biostatistics & Experimental Design PGB2 (3 credits)     

Introduction, probability, distribution of dominant characters, 

analysis of variance, multiple comparison, estimation of variance 

components, transformation of data experimental design, completely 

randomized design, completely randomized block design, latin 

square. 

 

3. Advanced Microbiology PGB 3 (3 credits) 

Introduction to microbiology, prokaryotic cell: bacteria, chemistry of  

the fungal cell, biosynthesis, nitrogen metabolism, amino acids 

biosynthesis, industrial use of fungi, viruses, microorganisms and 

disease, environmental microbiology 

Practical part:  

1- Bacterial media and growth requirements. 

2- Media preparation and sterilization methods. 
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3- Determination of oxygen requirements by 

different method. 

4- Growth of anaerobic bacteria. 

5- Staining methods for bacteria and spores. 

6- Food, water and soil microbiology 

7- Some bacterial micro-techniques. 

8- Industrial microbiology and production of 

useful compounds (i.e. enzymes, 

antibioticséetc.). 

 

4. Research Method PGP 4 Pass 

The student should study thesis writing and design of tables and 

figures. The student should learn how to comment on the results 

obtained and discuss the results. 

 

5. Cell Biology &Plant Genetics PGB 5 (3 credits) 

Meiosis, genetic interaction, sex inheritance, genes on some 

chromosomes, using statistics in genetics, chemistry of the gene, 

chemistry of nucleic acids, Physical structure of DNA, models of  

DNA replication, the DNA molecule & crossing over at molecular 

level, DNA replication,molecular interaction in transcription and 

translation, non-chromosomal genetic information, biological 

implications of genetic information in organelles, the genome of 

chloroplast, information transfer, initiation of transcri ption in 

Prokaryotes, initiation of transcription in Eukaryotes, promoters and 

effective molecules, termination of transcription in eukaryotes, the 

gene and its mRNA transcription. 

Practical Part: 
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1. Gene maps, variation in both DNA and in proteins, mutation 

induction and selection and DNA polymerase chain reaction. 

2. Structure and function at the cellular, sub-cellular, and molecular 

levels. 

3. Experiments to include use of the microscope, 

immunofluorescence, sub-cellular fractionation, and electrophoresis.  

4. DNA technology including an introduction to the basic concepts 

pertaining to the emerging field of genomics. Describing key 

molecular methods (cloning, sequencing, blotting, PCR) and how 

they are used in gene analysis. 

5. Plant cellular processes, including cytokinesis, cell expansion, tip 

growth, cell-to-cell communication, and intracellular protein sorting.  

 

6. Plant Chemistry PGB6 (3 credit) 

Solutions, chemistry of photosynthesis, chemistry of respiration, 

enzymes, vitamins, glycosides, chemistry of Plant pigments chemistry 

of plant hormones, chemical composition of cellular membranes: 

phospholipids, glycolipids, cholesterol and proteins, membrane 

carbohydrates structure and function, biochemical basis of 

membrane transport, chemical composition of certain biological 

membranes: mitochondrial, chloroplast and endo-membranes.  

Practical Part: 

1- Isolation of plant pigments. 

2- Cell wall compounds. 

3- Detection of carbohydrates, proteins and lipids in plant 

materials. 

4- Detection of mineral elements in plant ash. 

5- Amylase and conversion of starch to glucose. 
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7. Experimental Biology & Microbial Bio-techniques PGB 7 (3 credit) 

Introduction, reagents, killing and fixation, paraffin method, stains, 

glycerin method, cytological method, micro-chemical method, 

electron microscopy, photomicrography, bacterial propagation and 

growth requirements, fungal  propagation and growth requirements, 

viral propagation and growth requirements, actinomycetes 

propagation and growth requirements, pathogenicity, immunological 

& Serological methods. 

Practical part:  

1- Application of staining methods. 

2- Application of paraffin and preparing slides. 

3- Cytological methods for counting chromosome numbers. 

4- Preparation of slides for electron microscopy. 

5- Techniques of photomicrography by different types of 

microscopes. 

6- Studying bacterial presence in different samples, growth curve, 

staining of bacteria by different methods, determination of oxygen 

requirements, temperature requirements and different techniques 

for examining the presence of bacteria in soil, water and food. 

7- Viral detection techniques ( PCR, ELISA and electrophoresis), 

viral growth, DNA damage and repair. 

8- Fungal growth requirements, isolation, identification and 

characterization. 

9- Methods for isolating actinomycetes and their growth factors, 

production of some antibiotics by actinomycetes and their role in soil. 

 

8. Plant  & Microbial Biotechnology PGB 8 (3 credit) 

Genetic engineering techniques and plant pathology. 
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Micro -propagation, structure of RNA and DNA., structure of RNA 

polymerases and their roles., binding of RNA polymerase to 

promoters, and types of promoters., macromolecules., nucleic Acids., 

the physical structure of protein molecules., macromolecular 

interaction and structure of complex aggregates, the genetic material, 

DNA replication, cloning vectors, extra chromosomal elements , 

plasmids, bacterial, fungal and viral micro-techniques. 

Practical Part: 

1- Reagents for pH determination. 

2- Use of micropipettes and spectrophotometer (principles and 

procedures). 

3- Culture media and establishing of pure culture. 

4- Isolation of plasmid DNA from E. coli. 

5- Purification, concentration and quantification of DNA. 

6- Transformation. 

7- Protein assays. 

8- Molecular methods will include restriction enzyme, digestion, 

plasmid isolation, bacterial transformation and polymerase 

chain reaction. 

9. Plant Ecology PGB 9 (2 credit) 

Quantitative and qualitative vegetation analysis., environmental 

factors affection vegetation structure and composition, ecosystem 

processes (water, carbon, and nutrient cycles), demography and 

meta- population of plants, desert ecology (life processes in desert, 

facilitation, patchiness, restoration), community ecology and 

biodiversity (organisms' interactions-plant distribution ï biodiversity 

indicators), statistical treatment and presentation of ecological data. 

Practical Part: 

1- Field study of some ecosystems. 
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2- Studying food chains of " kabr-oan lake" ecosystem and its 

development. 

3- Searching for extinction endangered plants; identification and 

preservation. 

4- Development of plystosan and holosan eras from the 4th 

geological ecosystems. 

5- The importance of Acacia raddiana; the ideal environment, 

geographical  and natural presence in Libya and North Africa 

and studying the optimum methods for propagation.  

 

10. Plant Taxonomy PGB 10 (2 credit) 

Taxonomy and its significance, history of classification and systems 

of classification, principle of taxonomy: major and minor categories 

of classification; infra and super-specific categories; morphological 

criteria, phylogenetic consideration; phylogeny for higher categories, 

current  systems of classification: (Bentham and Hooker,  Engler and 

Prantl, Wettistein Pulle, Skottsberg, Bessg, Hallier,  Hutchincon, 

Emberger), geography of vascular plants; Genetics and evolution, 

static vs. dynamic priniciple in geography, biosystematics and 

cytogenetics biosystematic categories .methods in experimental 

taxonomy, apomixes, plant Nomenclature: (principle of 

nomenclature, codes conference of nomenclature, international role 

of botanical nomenclature,, special case of nomenclature, including 

deferent types), plant identification,  taxonomic literature,  

monographs and revision, conspectus and synopsis; world floras and 

regional floras, field and Herbarium techniques; collection and 

preparation of specimens; Housing of bulky materials; Equipment 

and Botanical garden, selected families of flowering plants , 

descriptive and their distinctive characters 
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Practical Part: 

1- Studying the external pollen grains' membrane. 

2- Use of pollen grains in detecting the development of plant 

kingdom. 

3- Use of plant chemical components in their accurate taxonomy. 

4- Establishment of pollen grains' bank for natural flora in Libya. 

5- Studying the chromosomal system to differentiate between 

subspecies (i.e.Artemisia sp. and Slavia sp.).  

 

11. Plant Pathology & Microbial Biotechnology PGB 11 (3 credit) 

parasitism (nature and physiology), recent methods in pathological 

diagnosis, application of biotechnology in plant pathology, tissue 

cultures - plant diseases relationship, importance of different tissue 

culture methods to produce: (Plants free of viruses, bacteria and 

fungi, Disease resistant plants), Genetic engineering techniques in 

plant pathology. 

Practical Part: 

1- Artificial methods for infection to study the parasitism models. 

2- DNA and/or RNA isolation methods of pathogenic 

microorganisms (Fungi, Bacteria and Virus). 

3- Identification and characterization of causal organisms by  

Isozymes, PCR techniques and serological methods. 

4- Tissue culture plant selection for diseases' control against 

virus, bacteria, saprophytes and obligate parasite pathogens. 

 

OBJECTIVES OF POSTGRADUATE COURSES 

1- Plant growth& Development 
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- To acquire information on patterns of development and 

differentiation of plant tissues and organs. 

- To keep aware of reproduction and formation of reproductive units. 

- To learn about growth regulation hormones. 

- To observe and attain skills on growth phases. 

 

2- Biostatistics & Experimental design 

- To attain information on multiple comparison of samples and data. 

- To have skills on experimental design and data interpretation. 

- To keep aware of randomized designs and Latin square and their 

uses. 

 

3- Advanced Microbiology 

- To understand the principles of prokaryotism and autokaryotism. 

- To acquire information on microbial metabolism Both bacterial and 

fungal. 

- To keep aware of biotechnological uses and harmfulness of 

microbes to plants. 

- To have skills on growing microorganisms, tests for identification 

and monitoring environmental mutual effects. 

 

4- Cell Biology & Plant genetics 

- To understand cell division patterns and sex inheritance. 

- To be aware of concepts of genes, gene expression and non-

chromosomal genetic information. 

- To acquire information on transcription of nucleic acids in 

prokaryotes and eukaryotes. 

- To acquire skills on extraction of DNA. 
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- To attain experience on fractionation of nucleic acids and 

electrophoresis. 

 

5- Plant chemistry 

- To acquire information on cellular components of proteins, 

vitamins, plant pigments, plant hormones, cellular membranes and 

carbohydrates. 

- To acquire skills on isolation and identification of different 

cytoplasmic compounds. 

- To isolate cell wall fraction and identification of its components. 

 

6- Experimental biology & Microbial Bio -techniques 

- To understand concepts of fixation, staining and sectioning. 

- To keep aware of electron microscopy techniques and their uses. 

- Awareness of microbiological techniques such as growth 

measurements, immunological and serological techniques. 

- To apply on staining, fixation. 

-To acquire experience on interpretation of photomicrographs. 

 

7- Plant & Microbial biotechnology 

- To learn on structure of nucleic acids, proteins and other 

macromolecules. 

- To keep aware of polymerases and their importance in 

identification of genetic material. 

- To learn on DNA replication, cloning and plasmids. 

- To apply for laboratory techniques related and the equipment used. 

- To acquire skills on extraction of DNA, purification, restriction 

enzymes, plasmid isolation and PCR technique. 
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8- Plant Ecology 

 - To learn about vegetation analysis, structure and function. 

- To be aware of the concepts, ecosystem, population ecology, 

biodiversity and environmental changes. 

- Awareness of data statistical treatment. 

- To acquire skills on field studies and ecosystem factors. 

- To apply on identification and preservation of plants. 

- To be aware of importance of desert plants in desert ecosystems. 

 

9- Plant taxonomy 

 - To be aware of importance of taxonomy of plants, methods of 

modern classification and nomenclature with a historical 

background. 

- To learn on distribution of plants on global basis with emphasis on 

economic plants. 

- To attain information on herbaria (collection of plants, preparation 

of specimens and collection of literature for identification of regional 

and world floras. 

- To acquire skills on identification of plants on different basis 

(morphology, pollen grains, cytology and cytochemistry). 

- To observe and learn genetic variations among plant groups. 

 

10-Plant pathology & Microbial biotechnology 

- To be aware of the concepts of parasitism, infection and disease 

control. 

- To know about interrelations between plant pathology and plant 

tissue culture and biotechnology. 

- To learn on production of plants free of microorganisms and 

production of resistant varieties.    
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- To acquire skills on artificial infection. 

- To observe and identify disease symptoms. 

- To learn on identification of pathogens by modern techniques 

(immunological, physiological and genetic- PCR). 

 

11- Soil Microbiology (PGB14) 

1. Introduction to soil microbiology(background). 

2.Micro-organisms of the rhizosphere and their role in the soil 

fertility.  

3.Nitrogen Fixation and nitrogen-fixing micro -organisms. 

A-Non-symbiotic nitrogen fixation. 

B-Symbiotic nitrogen fixation (Cyanobaterial symbiosis, Legume 

symbiosis and Actinorhizal symbiosis). 

4. Evaluation of nitrogen fixation. 

5.Genetic of symbiotic and nitrogen fixation. 

6. Stress factoring affecting nodulation and nitrogen-fixation. 

7. Recent techniques used in classification of root and stem 

nodulating  bacteria. 

8. Diversity and Taxonomy of root and stem ïnoulating bacteria. 

9. Microbial transformations of some important elements (e. g 

phosphorus). 

 

Practical 

A. Assessment of  total micro-organisms in the rhizosphere by MPN 

method 

 B. Rhizobial count in soil by Plant infection method. 

Rhizobium manipulation  

1- Field observation of nodulation(Field visit). 

2- Types of nodules. 
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3- Nodule shapes. 

4- Microscopic examination of bacteroids. 

5- Isolation of rhizobia from nodules. 

6- Purification of isolates 

7- Authentication of isolates 

Mycorrhiza manipulation  

1- Field observation of ectorrhiza rhiza (Field visit) 

2- Isolation of ectorrhiza. 

 

 ЁтϼϹϧЮϜ ϣϛук ̭ϝЏКϒ 

а.ϼ бЂъϜ  ϣϮϼϹЮϜ

ϣугЯЛЮϜ 

ЉЋϷϧЮϜ ϤϝЗϲыв 

1 ϹЛЂ Ϲгϳв букϜϽϠϜ ϽЫϠнϠϒ ϺϝϧЂϒ ϣϯЃжϒ ϣКϜϼϾ бЃЧЮϝϠ 

2  ϽЫϠнϠϒ ЁжнтсЮϝуϷЮϜ  ϺϝϧЂϒ

ШϼϝЇв 

сϮнЮнуϠмϽЫув Ϲ̮КϝЧϧв 

3 ϽкϝГЮϜ Ϲгϳв еЃϲ ϱЮϝЊ ϒЂ Ϻϝϧ

ШϼϝЇв 

сϮнЮнуϠмϽЫув бЃЧЮϝϠ 

4  сЯК ϰϝϧУв Ϲгϳв

сжϝϡзЋЮϜ 

 ϺϝϧЂϒ

ϹКϝЃв 

ϟЮϝϳГЮϜ бЯК бЃЧЮϝϠ 

5  бЂϝЦ сЂнзЃЮϜ ϼϸϝЧЮϜ ϹϡК

етϿЮϜ 

ϺϝϧЂϜ сϮнЮнуϠмϽЫув  ев дмϝЛϧв

анЯК .Ш 

6  Ϲгϳв сЯК рϸϝлЮϜ ϹϡК

ϽуЋϡЮϜ 

Ϝ ϺϝϧЂ

ϹКϝЃв 

сϮнЮнуϠмϽЫув  ев дмϝЛϧв

анЯК .Ш 

 

 

 

 

уϧЃϮϝгЮϜ ϣЯϲϽв ϞыАϽ 
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а.ϼ бЂъϜ  ЙЎнЮϜ

сЂϜϼϹЮϜ 

ϤϝЗϲыв 

1 ϒ ϢϿгϲ ϸнЛЃв букϜϽϠϖ ϽЫϠнϠ ϩϳϠ  ϱуЎнϦ

йЛЎм 

2 сжϹгЮϜ ϱЮϝЊ Ётϼϸϖ ϣуϯж ϩϳϡϠ ϢϽгϧЃв 

3  ϹϡК ϽЋж Ϲгϳв ϸϝЛЂ рϹулгϦ  ϱуЎнϦ

ϝлЛЎм 

4 дϝЏвϼ Ϲгϳв дϝЏвϼ ϣЮϜϿО ϳϠϩ ϢϽгϧЃв 

5  ϹЛЂ сЯК ϼϸϝЧЮϜ ϹϡК ϣгАϝТ

ϢϸнϮ 

  ϩϳϡϠ ϢϽгϧЃв 

6 ϽТ ϹгϲϜ Ёуг϶ ϬϬϽТ   ϩϳϡт ϽгϧЃв 

7 ϣуГК аыЃЮϜ ϹϡК ϹгϲϜ ϣгАϝТ  ϥϳϡЮϜ ϢϽгϧЃв 

8  ϹϡК еЃϲ егϲϽЮϜ ϹϡК ̭ϝТм

 ЕуУϳЮϜ 

 ϥϳϡЮϜ ϢϽгϧЃв 

9 ϣтϽϮϝлв ϒ ϹϲϜнЮϜ ϹϡК ϽЫϠнϠ

Ϲвϝϲ 

 ϩϳϠ ϢϽгϧЃв 

10 ЛЃв рϹлгЮϜ дϝгуЯЂ ϣЇϚϝКϸн  ϣГ϶ ϼϝЗϧжϜ ϢϽгϧЃв 

11 рϾϜϼϹЮϜ Ϲгϳв ЭуЯϯЮϜ ϹϡК ϣугЂ  ϥϳϡЮϜ  ϧЃвϢϽг 

12 сЂϝϡЛЮϜ Ϲгϳв сЯК ϟзтϾ   ϩϳϡϠ  ϱуЎнϦ

ϝлЛЎм 

13 рϸϝлЮϜ ϹϡК ϱЮϝЊ Ϲгϳв ϼϝЋϧжϜ  ϥϳϡЮϜ ϢϽгϧЃв 

14 бЮϝЂ ϹгϳвϜ бЮϝЂ ϣУуЯ϶ рϹулгϦ ϽгϧЃв 

15 Ϲгϳв ϹЛЂ Ϲгϳв ϣугЂ  ϩϳϡϠ ϢϽгϧЃв 

16 ϝЊ Ϲгϳв ϣЛгϮ ϢϿтϱЮ рϹулгϦ  ϢϽгϧЃв 

17 рϸϝгϲ сЂнзЃЮϜ ϹгϲϜ ϸнϮ  ϥϳϡЮϜ ϢϽгϧЃв 

18 ϸϝж ϣтϢϸнгϲ Ϲгϳв ШϼϝϡвϜ  бтϹЧϦ ϼϝЗϧжϜ

!ϣГϷЮϜ 

ϢϽгϧЃв 

19  ϽЫϠнϠϜ Ϲгϳв пЃуК ϣϳЮϝЊ ϩϳϡϠ ϜϹϡϦ ϢϽгϧЃв 
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20 амϿКнϠϜ ЅЯІ пУГЋв онϯж  еК ϩϳϠ

!РϽЇв 

ϢϽгϧЃв 

21 ϹЛЂ сЯК ФϸϝЋЮϜ ϣЛуϠϼ   еК ϩϳϠ

РϽЇв 

ϢϽгϧЃв 

22 Ϝ(а) Ϲгϳв ϽЫϠнϠϜ дϜϽгК ϽЫϠнϠ ϣГϷЮϜ ϼϝЗϧжϜ ϽгϧЃв 

23 ϳв ШмϽϡгЮϜ ϣЇуКϱЮϝЊ Ϲг ϩϳϠ ϢϽгϧЃв 

24 пЂнв ϽуЇϠ дϜнЎϼ ЬϝвϜ рϹулгϦ ϢϽгϧЃв 

25 букϜϽϠϜ СЂнт пЃуК СЂнт рϹулгϦ  ϽуО ϽгϧЃв

ϽкϝД 

26 ϹгϲϜ Ϲгϳв Ϲгϳв ЙТϜϼ рϹулгϦ ϽгϧЃв 

27  ϢϹуЛв  Ͻузв ϹϚϜϾ Ϲгϳв ϢϽкϾ

рϼϝϠмϜ  ϣуЯЫϠ 

ϦрϹулг ϢϽгϧЃв 

28 аыЃЮϜϹϡК Ϲгϳв еЃϲ ϢмϽв рϹулгϦ ϢϽгϧЃв 

29 к ϢϿтϿКгϳв ϣϡуϽгК Ϲ рϹулгϦ  ϱуЎнϦ

ϝлЛЎм 

30 ϽкϝГЮϜ Ϲгϳв рϹтнк дϝгтϜ  ϥϳϡϠ  ϱуЎнϦ

!ϝлЛЎм 

31 ϰϝϧУв ϹгϲϜ сЮϝЛЮϜ ϹϡК ϽϮϝк  ϩϳϡϠ ϢϽгϧЃв 

32 ϼϜнЏЦ ϽгК ϼϜнЏЦ  ϢϿт рϹулгϦ ϢϽгϧЃв 

33 гϳв ϞϝкнЮϜϹϡК ϽуЇϠ ϣϳтϽТϹ рϹулгϦ ϢϽгϧЃв 

34 Ϲгϳв СуЂнϠϜ дϜмϽв ̭ϝзк рϹулгϦ ϢϽгϧЃв 

35  ̭ϜнϲК аϸϜϽЫϠнϠϜ Ϲϡ рϹулгϦ ϢϽгϧЃв 

36 (а)      Ϟϝтϸ сЯК Ϲгϳв ϢϹЛЂ рϹулгϦ ϢϽгϧЃв 

37 Ϲгϳв ϹуЛЯϠ ϽЫϠнϠϜ ϱЮϝЊ рϹулгϦ ϽгϧЃв 

38  сЯК ϽЫϠнϠϜ Ёжнт ϣЋϡϲ

сЮϝуϷЮϜ 

рϹулгϦ ϢϽгϧЃв 

39 уЇЮϜ Ϲгϳв ДнУϳв ̭ϝУЊсжϝϡ рϹулгϦ ϢϽгϧЃв 

40 ЩЮϝв ϽЫϠнϠϜ ЩЮϝв аыЃЮϜϹϡК рϹулгϦ ϢϽгϧЃв 
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41  Ϲгϳв ϞϝкнЮϜϹϡК ϽуЇϠ ϣгϲϼ рϹулгϦ ϢϽгϧЃв 

42  (а)      аыЃЮϜϹϡК ЬнЯлϠ дϝзϲ ϣГ϶ ϼϝЗϧжϜ ϢϽгϧЃв 

43 ϣЧЯЛв егϲϽЮϜϹϡК Ϲгϲ ϣϯтϹ϶ рϹулгϦ вϢϽгϧЃ 

44 СтϽЇЮϜ рϹлгЮϜ Ϲгϳв ϹгϲϜ рϹулгϦ ϽгϧЃв 

45 ϲ ϢϼϝЂϱЮϝЊ ϽуЇϠ еЃ рϹулгϦ ϢϽгϧЃв 

46 сЮϝуϷЮϜ ϽЫϠнϠϜ бІϝк ̭ыϯж рϹулгϦ Ѓвгϧ ϢϽ 

47 (а)   ϹЛЂ Ϲгϳв ϹϡК сЃгІ   еК ϥϳϠ

РϽЇв 

  ϽгϧЃв 

48   еуЃϲ ЅлтмϹЮϜ еуЃϲ Ϝϼнж

(а) 

 рϹулгϦ вϢϽгϧЃ 

49 ϹϡК пЂнв аϸϜ ϣгуЛж ϩϳϠ  ϱуЎнϦ

ϝлЛЎм 

50 аыЃЮϜϹϡК Ϲгϳв Ёжнт Ьъϸ рϹулгϦ ϽгϧЃвϢ 

51 АϝуЛЮϜ сЯК Ϲгϳв ϣУуЯ϶ ϢϼϝЂ рϹулгϦ ϢϽгϧЃв 

52 СуГЯЮϜϹϡК ϣЇϚϝК сЯК ϰϝϧУв рϹулгϦ ϢϽгϧЃв 

53  Ϲгϳв сАϝЛЮϜ ϹϡК ϣгАϝТ рϹулгϦ ϢϽгϧЃв 

54 пЂнв ϽуЇϠ дϜнЎϼ ϢϿК рϹулгϦ ϢϽгϧЃв 

55 ИϽЇЮϜ ϹгϲϜ ϹϡК ϣугЂϝЦ рϹулгϦ ϢϽгϧЃв 

56 сгжϝЪ ϥϠϝϪ Ϲгϳв ϣгАϝТ рϹулгϦ   ϣϠϻϠϻϧв 

57 сЂнзЃЮϜ ϹгϲϜ ϼнЋзв ϣϳЮϝЋЮϜ рϹулгϦ  ϢϽгϧЃв 

58 укϜϽϠϜ Ϲгϳв оϹкϣУуЯ϶ б рϹулгϦ ϢϽгϧЃв 

59 ЬнПЮϜ СЂнт Ϲгϳв бтϽв рϹулгϦ ϣЛГЧзв  ! 

60 ϽгК сЯК ϹЮϝ϶ еуϲϝтϼ рϹулгϦ ϢϽгϧЃв 

61 ϱЮϝЊ Ϲгϳв ϣЛгϮ Јы϶Ϝ рϹулгϦ ϢϽгϧЃв  

62 ϹгϲϜ ϞϝлЯЃЮϜ ϹϡК ϣЮϜϿО рϹулгϦ  ϹуЦ РϝЧтϖ! 

63 бЮϝЂ бтϽЫЮϜϹϡК Ϲгϳв Ϝϼнж рϹулгϦ ϢϽгϧЃв 

64 ϳв буЫϳЮϜϹϡК ϣузвсЃгІ Ϲг рϹулгϦ  бЃЧϠ ϣЯϯЃв

! 
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65 (а) ϹϡК ϹгϲϜ ϹϡК ϣтϼнϲ  СтϽ϶ рϹулгϦ

2019 

ϣгЗϧзв 

66 (а)   ХзтϝϠ рϸϝлЮϜ Ϲгϳв ϽϮϝк  СтϽ϶ рϹулгϦ

2019 

ϣгЗϧзв 

67 (а) ϽЫϠнϠϜ аыЃЮϜ ϹϡК йϳЮϝЊ  СтϽ϶ рϹулгϦ

2018 

ϣгЗϧзв 

68 йЦϜϿК Ϲгϳв букϜϽϠϖ оϹк  СтϽ϶ рϹулгϦ

2019  

!! ϥвϹЦ 

69 Ϲгϳв пЃуК ϣгАϝТ  СтϽ϶ рϹулгϦ

2019  

!! ϥвϹЦ 

70  ϹϡК бЂϝЧЮнϠϖ ЍуϡЮ ϹгϲϜ

 егϲϽЮϜ 

 СтϽ϶ рϹулгϦ

2019  

бЗϧзв 

71 Ϲгϳв ϽуЇϠ сЯК ϢϼϝЂ  ϸϜнв

ϣуЪϜϼϹϧЂϜ 

ϝЧЯГв ϜϹϡϦ бЮ 

72 ϼϸϝЧЮϜϹϡК Ϲгϳв ФнϧЛв дϝлгЂϜ ϸϜнв 

ϣуЪϜϼϹϧЂϜ 

ϥЛГЧжϜ 

73 СЂнт сЯК ШмϽϡгЮϜ ϣгАϝТ !! ϩϳϠ  ϣТϽЛв

ϝлЛЎм 

 

днϯтϽϷЮϜ 

 ϼ

а. 

бЂъϜ 
ϤϝЗϲыв 

1 Ϲгϲϒ Ϲгϳв ϤϜϹугϲϒ еЋО  ϣϯтϽ϶   ϝлгϲϼ

 

2 ХтмϽЮϜ Ϲгϳв бЮϝЂ оϹк ϯтϽ϶ϣ 

3 сЫтϽϡЮϜ ϽгК бтϽЫЮϜϹϡК ϣуϳϧТ ϯтϽ϶ϣ 

4 рϸϝЋЮϜ сЯК Ϲгϳв ϣгЮϝЂ ϯтϽ϶ ϣ   ϝлгϲϼ
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5 ϸϝЛЂ рϹлгЮϜ ϼϸϝЧЮϜϹϡК ϯтϽ϶ϣ 

6 рϽуЏϳЮϜ бЮϝЃЮϜ Ϲгϳв Ϲгϳв ϭтϽ϶ 

7 Ϝ Ϲгϳв бЮϝЃЮϹгϳвϜ бЮϝЃЮϜ Ϲгϳв ϭтϽ϶ 

8 аыЃЮϜϹϡК Ϲгϲϒ Ϲгϳв ϭтϽ϶ 

9 ϼнзЮϜ ЭтϽϡϮ ϼнзЮϜ ϭтϽ϶ 

10 СуГЯЮϜϹϡК бЮϝЂ ϣϡтϽО ϯтϽ϶ϣ 

11 егϲϽЮϜϹϡК Ϲгϳв сЛТϝЇЮϜ ϭтϽ϶ 

12 Ϲгϳв ХтϹЋЮϜ ϽЫϠнϠϒ ϭтϽ϶ 

13 Ϡ Ϲгϳв ϢϼϜнжрϽϳ ϣϯтϽ϶ 

14 ϽгК мϹϡК пзв ϭтϽ϶ 

15 аыЃЮϜϹϡК букϜϽϠϜ ̭ϝгЂϒ ϣϯтϽ϶ 

16 егϲϽЮϜϹϡК ϼϸϝЧЮϜϹϡК ϣтϾнТ ϣϯтϽ϶ 

17 сжϝзД Ϲгϳв ϱЮϝЊ ϽЫϠнϠϒ ϭтϽ϶ 

18 сЮϝЪмϹЮϜ ϽЫϠнϠϒ ϣгуЯЂ ϣϯтϽ϶ 

19 Ϲгϳв ϣЛгϮ ϣтϸϝТ ϣϯтϽ϶ 

20 аыЃЮϜϹϡК еЃϲ ϼϝϧϷв ϭтϽ϶ 

21 бЂϝЧЮϜнϠϒ ϽгК ϢϸнЛЃв ϣϯтϽ϶ 

22 ϽкϝА аϸϒ сϮϒ Ϲгϳв ϭтϽ϶ 

23 рϝЇгЮϜ букϜϽϠϜ аыЃЮϜϹϡК ϭтϽ϶ 

24 ϣтϼнж ϱЮϝЊ Ϲгϳв ϣϯтϽ϶ 

25 еЃϲ рϹϠ ̭ϝгЂϒ ϣϯтϽ϶ 

26 сТϜϻЧЮϜ рϸϝлЮϜϹϡК ϣгАϝТ ϣϯтϽ϶ 

27 ϣАϝАϽϠ Ϲгϳв дϜϹтϾ ϣуϯж ϣϯтϽ϶ 

28 ϸнЛЃв ϹуЛЯϠ ϸыув Ϡ буЯЃϦ ϣЯϲϽг

сϚϝлж 

29 аϜмϿЮϜ ϹϡК Ϲгϳв ϣгАϝТ ϣϯтϽ϶ 

30 веуЃϲ Ϲгϳв ϣзϯув ϼнЋз ϭтϽ϶ 

31 еЫЂнЪ сϡзЮϜϹϡК бтϽв ϣϯтϽ϶ 



 124 

32  ̭ϝгЂϒК ϹгϲϒаыЃЮϜϹϡ ϣϯтϽ϶ 

33 ϿтϽϲϒ Ϲгϳв бЮϝЂ еуЃϲ ϸϹϲϤ  ϣЇЦϝзв

2018.12.08 

34  ̭ϝгЂϜ аыЃЮϜϹϡК Ϲгϲϒ ϹϡК ϣϯтϽ϶ 

35 аϸϐ ϹϡК ϣϯтϹ϶ ϣϯтϽ϶ 

36 еуЃϲ ϹЮϝ϶ ϣзвϜ Ϲгϳв ϸϹϲϤ  ϣЇЦϝзв

2018.11.24 

37 ЛЂ Ϲвϝϲ Ϲгϳв ϸϝ ϸϹϲϤ  ϣЇЦϝзв

2018.11.01 
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Academic Program for Graduate 

Studies 
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 СтϽϷЮϜ ЭЋТ ̭ϝтϿуУЮϜ бЃЧϠ ϽуϧЃϮϝгЮϜ ϣЯϲϽгЮ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϤϒϹϠ2010  ϣзϯЯЮϜ ϼϜϽЦ пЯК ̭ϝзϠ Р

 ϣузАнЮϜ бЦϼ ϤϝЛвϝϯЯЮ1  ϣзЃЮ2010  ϵтϼϝϧϠ ϼϸϝЋЮϜ Р14/11/2010 .Р 

ЯгЛЮϜ ̭ϿϯЮϜ Ͼϝϯжъ ЭвϝЛв бҶҶҶҶҶҶЃЧЮϝϠ ϹϮнϦ рϽЗзЮϜ ̭ϿϯЮϜ ϾϝϯжϜ ϹЛϠ сЭϫгϧϦ  ЭгЛвм ϣтϼϜϽϳЮϜ ЭгЛв сТ

 ϹвϜнϯЮϜ ЭгЛвм ϣтмнзЮϜ ЭгЛвм ϣужмϽϧЫЮъϜϣТϝҶҶҶҶҶЎшϝϠ пЮϖ  ϣвнЗзв йϠ ЭгЛвVLF  ϤϜϸϸϽϧЮϜ ϹҶҶҶҶҶЊϽϠ ϣҶҶҶҶҶЊϝϷЮϜ

ϜϹϮ ϣҶҶҶҶҶЏУϷзгЮϜ ъϜ ̪иϻк дϒ  ϼнҶҶҶҶҶЋЮϝϠ ϝуЯЛЮϜ ϤϝҶҶҶҶҶЂϜϼϹЮϜ ϭвϝжϽϠ бϧт сЫЮ ϤϜϿулϯϦм ϤϝужϝЫвϖ пЮϖ ϬϝϧϳϦ ЭвϝЛгЮϜ

вϒ .пЯϫгЮϜ днвнЧт ЁтϼϹϧЮϜ ϣϛук ̭ϝҶҶҶҶҶҶЏКϒ дϒ ъϜ ϣуЯЫЮϝϠ ϝкϽуТнϦ сТ ϹтϹҶҶҶҶҶҶІ ЉЧж ШϝзлТ ЙϮϜϽгЮϜ ЈнҶҶҶҶҶҶЋϷϠ ϝ

.ϣЊϝϷЮϜ блϧЧтϽГϠ ϝкϽуТнϧϠ 

 

бЃЧЮϝϠ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϣϳϚъ 

Ϝ ϼϜϽЦ ϝуЮϝϲ бҶҶЃЧЮϜ сТ ХϡГт бЦϼ ϣвϝЛЮϜ ϣуϡЛҶҶЇЮϜ ϣзϯЯЮ501  ϣзҶҶЃЮ2010  буЗзϦ ϣϳϚъ ϼϜϹҶҶЊϖ дϓҶҶЇϠ Р

 .сЮϝЛЮϜ буЯЛϧЮϜ 

 

ϽЧгЮϜ СЊм ϣуЂϜϼϹЮϜ ϤϜϼ 
 

1st Semester (General) 

Course 

code 

Course Title Credit Hours 

PH1011 Advanced Classical Mechanics 3 

PH1012 Thermodynamics 3 

PH1013 Mathematical Methods of Physics  3 

 

2nd Semester (General) 

Course 

Code 

Course Title Credit Hours 

PH1021 Advanced Quantum Mechanics 3 

PH1022 Electrodynamics 3 

PH1023 Computational Physics 3 

 

 

 

 

 

 

3rd Semester : 

 Group 1): Theoretical and Nuclear Physics  

Course 

Code 

Course Title Credit Hours 

PH1031 Nuclear Physics 3 

PH1032 Particle Physics 3 

PH1033 Quantum Field Theory 3 

PH1034 Advanced Lab. 2 

PH1035 Special Topics 1 
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Group 2): Solid State Physics  

Course 

Code 

Course Title Credit Hours 

PH1036 Theoretical Solid State Physics 3 

PH1037 Physics of Semiconductors 3 

PH1038 Spectroscopy 3 

PH1034 Advanced Lab. 2 

PH1035 Special Topics 1 

 

4th Semester: Final Project 

Course 

Code 

Course Title Credit Hours 

PH1050 Final Project (MSc. Thesis) 6 

 

Description of Courses 

 
PH1011 Advanced Classical Mechanics 

Matrices, Vectors and Vector Calculus-Linear Oscillation, Driven and non driven linear 

Oscillation-Some methods in the calculus of variations (Eulerôs equation, 2nd form of 

Eulerôs equation, The dnotation). 

Lagrangian and Hamilton dynamics: Hamilton principle-Generalized Coordinates-

Lagrangeôs equation of motion in generalized coordinates-Undetermined multipliers-

Conservation of Energy, Momentum, Canonical Equations-Hamilton dynamics-Phase 

Space and Liouvilleôs theorem-Vivial Theorem. 

Dynamics of Rigid Bodies: Inertia Tensor-Angular momentum-Moments of Inertia-

Eulerôs Angles-Force-Free motion-Stability. 

Coupled Oscillations: Two Coupled Harmonic Oscillators-Weak and Forced 

Oscillators-Coupled Electric Circuits-General Problems-Orthogonality of the Eigen 

Vectors-Loaded String.  

 

PH1012 Thermodynamics 

Phenomenological Thermodynamics: Thermodynamic Variables-Equation of State-

Processes and Cycles-Entropy-Basic Laws of Equilibrium Thermodynamics-Legendre 

Transformation and Thermodynamic Potentials-Multi Component Systems, phase 

transitions, chemical reactions in equilibrium-Basic principles of irreversible 

thermodynamics-Boltzmann postulate-Classification of boundary conditions, quantum 

effects-Gibbôs ensemble theory-Liouvilleôs theorem, partition sum-Applications, 

equipartition principle, Ising model, theory of atomic defects, ideal quantum systems. 
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PH1013 Mathematical Methods of Physics 

Linear spaces-Infinite series expansions-Complex functions-Ordinary differential 

equations-Partial differential equations-Group theory-Vector and tensor analysis-

Special functions-Calculus of variations-Integral equations-Linear operators-

Functional analysis-Nonlinear methods. 

 

PH1021 Advanced Quantum Mechanics 

Basic ideas of Quantum Mechanics (Revision) 

Bras and Kets, States, Operators, Born interpretation of wave function, Continuous and 

discrete eignvalues, Dirac delta function, Compatible observables, Time-Evolution, 

Schrodinger and Heisnberg pictures. 

Formal Quantum Mechanics 

Complex linear vector spaces in N-dimensions. Addition , multiplication by a scalar, 

scalar product, linear operators, projection operators, hermitian and unitary operators. 

Dirac notation, eigenvalues problem for ket vectors, adjoint equations, closure relation, 

transformation brackets. Continuous spectra and momentum representation. Lippmann-

Schwinger equation approach from the coordinate-space. Green function in one 

dimension. 

Angular Momentum (Revision) 

Angular momentum operators, commutation algebra, raising and lowering operators, 

spectrum of angular momentum eigenvalues, combination of angular momenta treating 

the simplest case of two spin-1/2 particles, notation of Clebsch-Gordan coefficients, 

spin-1/2 angular momentum and Pauli matrices, magnetic moments. 

Non-perturbative approximations  

Variational methods, the helium atom and other applications, the JWKB 

approximation. 

Time-dependent perturbation theory 

First order time-dependent perturbation theory. Fermiôs Golden Rule. Lifetime of an 

unstable state in terms of the decay Hamiltonian. Slow switch-on procedure. Harmonic 

perturbations and other applications of time-dependent perturbation theory. Second-

order perturbation theory and energy denominators. 

Scattering 

Currents and cross sections: the scattering amplitude and optical theorem. Partial wave 

expansion of wave function and scattering amplitude. Phase shifts. Low-energy 

scattering from square well potential and scattering length expansion. Scattering length 
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expansion in terms of wave functions. Poles of the scattering amplitude, bound states 

and resonances. First Born approximation from the time-independent or dependent 

approaches.   

   

PH1022 Electrodynamics 

Vectors and fields (vector analysis, integral laws), electrostatics and magnetostatics. the 

Maxwell equations of electrodynamics, energy ïlaw and momentum-law, 

electromagnetic potentials, electromagnetic waves, the radiating dipole, Lienhardt-

Wiechert potentials (Bremsstrahlung, synchrotron radiation), Kirchhoff diffraction 

theory, dynamic theory of material properties, relativistic formulation of 

electrodynamics. 

 

PH1023 Computational Physics   

Fundamentals of Fortran Programming-Fortran Language and Functions-Various 

Logical and arithmetic statements-Basic operations with complex numbers-Errors and 

double precision-Numerical methods-Solution of non-linear algebraic and 

transcendental equations. 

Subprograms and Subroutines: Data-External-Entry-Dimension-Common and 

Equivalence statements and subscripted variables. 

Polynomials and Zero of polynomials: Newton-Raphson method-Matrix methods and 

systems of linear algebraic equation (eigen value problem)-Matrix inversion. 

Numerical integration: Simpsonôs method-Solution of ordinary differential equation-

Interpolation-Numerical differentiation. 

Estimation of parameters by least-square approximation- Test of the goodness of fit- 

Monte Carlo methods. 

 

PH1031  Nuclear Physics 

Basic nuclear properties and their measurements, Size, Charge, Angular momentum, 

Parity, Electronic and magnetic moments, Mass and binding energy, Fission. 

Nuclear force, Nucleon-nucleon interaction, Deuteron problem, Nucleon-nucleon 

scattering, Effective range theory, Singlet and triplet scattering lengths, Spin and 

charge independence of nuclear forces, Nucleon two body with isospin, Generalized 

Pauli exclusion principle, Two body exchange forces, Most general form of nuclear 

two body interaction. 
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Nuclear models, Shell model, Nilsson model, Collective model, Vibrations and 

rotations, Liquid drop model and fission, Semi-empirical mass formula. 

Nuclear reactions, basic kinematics, compound nucleus and direct reactions (stripping 

and pick up), Optical potential, Resonance and Breit Wigner formula, Heavy ion 

reactions. 

Radioactive decay of nuclei, theories of Ŭ, ɓ and ɔ decay, Weak interactions, Allowed 

and forbidden transitions, Fermi and GT transitions, Multiplicity and the selection 

rules for gamma transitions, Life-times, Mixing andbanching ratios, Weisskpof 

estimates. 

 

PH1032 Particle Physics  

Basic Concepts: 

Four vector notation, invariants and natural units, Feynman diagrams as a tool for 

qualitative description of interactions, Cross sections (differential cross sections and 

luminosity), The Mandelstam variables s, t and u for scattering, The family of 

fundamental particles (leptons and quarks and vector bosons), Interactions of leptons 

and quarks, summarized in terms of characteristic decay times, ranges and the 

mediating bosons, Yukawa field. 

Relativistic QM: 

Relativistic wave equations (Klein-Gordon, Dirac),Negative energy solutions and the 

Feynman ïStuckelberg interpretation, Conserved Current and Propagators, Invariant 

amplitude. 

Symmetries and Conservation Laws:  

Translational invariance and momentum conservation as a worked example, 

Symmetries of the Strong and Electromagnetic Interactions; Relation between 

symmetry, invariance and conservation laws; parity (invariance of Hamiltonian, 

fermions and antifermions, quarks and hadrons), Higgs mechanism and spontaneous 

symmetry breaking. 

Particle Detectors: 

These will be covered as an integral part of the study of current experiments, Basic 

principle of calorimeters, drift chambers and silicon vertex detectors. 

Leptons and Hadrons: 
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Discovery of leptons, Evidence for lepton universality, lepton number conservation, 

Pairty, C Symmetry, Quarks and hadrons, Multiplets and quark diagram, Resonances, 

Breit-Wigner formula. 

Quarks and QCD: 

Colour. Confinement. Screening, Asymptotic freedom and Jets. Rhad for e+e- 

annihilation. 2- and 3- jet events. The discovery of the top quark through the 

measurement of jets at the CDF detector at Fermilab, including a look at basic 

calorimetry. 

More on Leptons and Weak interactions: 

Discovery and properties of W and Z bosons, Quark and Lepton doublets and Cabibbo 

mixing, Comparing the weak and electromagnetic couplings, Parity and C-Parity 

violation and handedness of neutrinos, The measurement of Z width at LEP, 

Electroweak Theory: Unification weak and electromagnetic, Gauge transformations. 

Deep Inelastic Scattering:  

Elastic electron-proton scattering, Deep inelastic scattering, Scaling and the quark 

parton model, Factorisation, Scaling violations and QCD, Triggering at HERA, 

Measurement of proton structure at HERA, Neutral and Charged Currents at HERA. 

The Standard Model and What Next?: 

Some idea of current open questions, Neutrino oscillations, running couplings, SUSY, 

Cosmological connections-dark matter, CP violation, very high energy cosmic rays. 

 

PH1033 Quantum Field Theory 

Action principle, Canonical transformations, Poisson brackets, Symmetries and 

conservations laws, Greenôs functions, Klein Gordon equation, Dirac equation, Free 

propagators. 

Quantization of field: Real and charged scalar, massless and massive vector and 

spinor fields. 

Perturbation theory: Feynman rules, Regularization schemes, Renormalizibility, 

Renormalization group equations. 

 

 

PH1036 Theoretical Solid State Physics 

Fermi surfaces and metals: 

Construction of Fermi surfaces, Electron, Hole and open orbits. Calculation of energy 

bands. 

Superconductivity: 

Experimental background, theoretical survey. High-temperature superconductors. 

 Magnetic resonance: 
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Nuclear magnetic resonance, line width, hyperfine splitting-NQR, Antiferromagnetic 

Resonance EPR and Principle of Maser Action. 

Plasmons, Polaritons and Polarons:  

Dielectric function of the electron gas-plasmons. Electrostatic screening, polaritons 

LST relation. E-E interaction-Fermi liquid- E.E collisions. E-phonon interaction 

polarons. 

Optical processes and Excitons: 

Optical reflectance, Excitons, Raman effect in crystal, Energy loss of fast particles in a 

solid. 

Dielectrics and Ferroelectrics:  

Maxwell equation-Polarization-Macroscopic Electric Field, Local Electric Field at an 

atom, dielectric constant and polarizability-Structural phase Transitions-Ferroelectric 

crystals-Displacive Transitions.  

 

PH1037 Physics of Semiconductors 

Energy band structure: Motion in a periodic potential, Energy bands in tight binding 

approximation, Energy level diagram, occupation probabilities, direct and indirect band 

gap, motion of electron and holes in a crystal. 

Impurities and imperfection in semiconductors: Homogeneous and inhomogeneous 

semiconductors, impurities and doping, doping levels, carrier concentration in thermal 

equilibrium. 

Electron transport phenomenon: Collision with crystalline imperfection, relaxation 

time, electrical conduction, drift mobility, Hall effect, Magnetoresistance. 

Thermal effects in semiconductors: Thermal conductivity, Lorenz number, 

thermoelectric effect, Thomson and Peltier effect, thermomagnetic effect, 

Piezoresistance, Hot electrons and energy relaxation time. 

Excess carriers in semiconductors: Injection of carriers, departure from thermal 

equilibrium, diffusion of electrons and holes, Einstein relation, recombination, contact 

phenomenon, p-n junction, quasi Fermi level, metal-semiconductor contact, Dember 

effect, Photo-Electro-Magnetic (PEM) effect, Photovoltaic effect. 

Scattering process in semiconductors: Scattering Mechanism, Neutral and ionized 

impurty scattering, Elastic scattering, Scattering by lattice vibrations, Phonons, 

Relaxation time for lattice scattering, Inelastic scattering, Polar optical scattering, 

carrier-carrier scattering, dislocation scattering, scattering contribution to mobility. 
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Recombination of Electrons and Holes: Recombination mechanism, Radiative 

recombination, Auger recombination, Recombination through traps, and through 

exciton, Recombination at dislocations, Recombination with donors/acceptors at low 

temperatures, Surface recombination. 

Optical absorption and reflection: Optical constants of semiconductors, Fundamental 

absorption and band structure, Absorption edge and its dependence on temperature, 

pressure and composition and degeneracy, Plasma resonance, high frequency effects in 

magnetic field, interband transition, exciton absorption, Impurity absorption, lattice 

absorption, lattice reflection in polar semiconductors cyclotron resonance, 

photoconductivity, Trapping cross section, magneto optical effects, electoabsorption 

and electroreflectance, emission of radiation from semiconductors, Semiconductor 

Laser, LEDôs. 

Semiconducting Materials: elemental semiconductors, compound semiconductors, 

very narrow gap semiconductors, oxide semiconductors, magnetic semiconductors, 

organic semiconductors, other semiconductors. 

Amorphous semiconductors: Electronic states, Lattice vibrations, effect of deep level 

impurities on transport, amorphous silicon and Germanium, Glassy semiconductors. 

Other topics: Band structure calculations and effective mass approximation, Effect of 

high electric and magnetic field on transport and optical properties.  

   

PH1038 Spectroscopy 

Review of basic principles: selection rules, spectroscopic units, regions spectrum. 

Electronic spectroscopy of atoms: Introduction, experimental technique, theory and 

applications. 

Electronic spectroscopy of diatomic molecules: Introduction theory and experimental 

technique. 

Maser and Lasers: General discussion and applications. 

Nuclear Magnetic Resonance spectroscopy: Introduction, experimental techniques, 

theory and applications. 

Nossbauer spectroscopy: Introduction, experimental techniques, theory and 

applications. 

Electron spin resonance spectroscopy: Introduction, experimental techniques, theory 

and applications.   
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Кϒ ЁтϼϹϧЮϜ ϣϛук ̭ϝЏ 

а.ϼ бЂъϜ ϣугЯЛЮϜ ϣϮϼϹЮϜ ЉЋϷϧЮϜ 

1 ϤϝзтнЛЮϜнϠϒ ϸнЛЃв Ϲгϳв ШϼϝЇв ϺϝϧЂϒ ϤϝуϚϜнк 

2 ϽуЇϠ бЂϝЧЯϠ Ϲгϳв ϹКϝЃв ϺϝϧЂϒ ϣтϼϜϽϲ ϣгЗжϒ 

3 ϹϡК ϽЫϠнϠϒ СЂнт ϹКϝЃв ϺϝϧЂϒ ϣуϡА ̭ϝтϿуТ 

4 ϼнУЊ Ϲгϳв Ϲгϳвϒ ϹКϝЃв ϺϝϧЂϒ ϼнЊ ϣϯЮϝЛв 

5 дϝгϫК еЃϲ егϲϽЮϜϹϡК ϧЂϒϹКϝЃв Ϻϝ ϹвϜнϮ ̭ϝтϿуТ 

 

ϽуϧЃϮϝгЮϜ ϣЯϲϽв ϞыА 

а.ϼ бЂъϜ ϤϝЗϲыв 

1 ЬнПЮϜ Ϲгϲϒ Ϲгϳв ϣгАϝТ ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 

2 ϹϡК сЯК Јы϶Ϝ ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 

3 сЂнзЃЮϜ сЯК ФмϼϿЮϜ ϽуϡК ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 

4 сЎϝЧЮϜ дϝгϫК сЯК анϫЯЪ аϒ ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 

5 еувцϜ бЂϝЧЮϜнϠϒ ϣϳуϡЊ ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 

6 ШмϽϡгЮϜ ϽЋж ϣЇϚϝК ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 

7 сϳϧУЮϜ ϽЋж дϝгтϜ ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 

8 рϹлгЮϜ аыЃЮϜϹϡК ϣуЦϼ ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 

9 дϝгуЯЂ Ϲгϳв ϽгК Ϲгϳв ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 

10 йϠϼϹϡК ϣвыЂ ϣвϝЂϜ дϝгтϜ ЯϲϽвϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣ 

11 сЯК аыЃЮϜϹϡК ϣгЮϝЂ ϤϜϼϜϽЧгЮϜ ϣЂϜϼϸ ϣЯϲϽв 
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ϣвϹЧв 

ЌϼцϜ анЯК бЃЧϠ ЁтϼϹϧЮϜ ϣϛук ̭ϝЏКϒ ев ϝжϝгтϖ /  анЯЛЮϜ ϣуЯЪ сТ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϣугкϓϠ ϝлϡЂ ϣЛвϝϮ

 ̵сЦϽЮ Ϲуϲм ЭуϡЃЪ сгЯЛЮϜ ϩϳϡЮϜм бвцϜ аϹЧϦмϹЧТ ̪ оϓϦϼϜ вбЃЧЮϜ ЁЯϯ  ϢϽДϝзгЮϜ аϝЃЦцϜ ϟЪϽϠ ХϳϧЯт дϒ

ϣтϽукϝгϯЮϝϠ ̪ етϿугϧгЮϜ йуϯтϽϷЮ ϣЊϽУЮϜ ϣϲϝϦϖ Ьы϶ ев ЩЮϺмгϧЂъϝϠϼϜϽ  ̭ϜϽϪϖ сТ ϣгкϝЃгЮϜм бЯЛϧЮϜ Ьϝϯв сТ

.ϣуЧуϡГϧЮϜ ϤϝЂϜϼϹЮϜ м ϨϝϳϠцϝϠ ϣЪϼϝЇгЮϜ Ьы϶ ев ЌϼцϜ анЯК сТ сгЯЛЮϜ ϩϳϡЮϜ 

̭нЎ сТ аϹЧϦ ϝв ̪ ̵ϽЃт ЧϧϦ дϒ ЌϼцϜ анЯК бЃЦ ϢϽЂϒ сТ (ϽуϧЃϮϝгЮϜ ϣϮϼϸ) ϝуЯЛЮϜ ϣЂϜϼϹЯЮ ϭвϝжϽϡϠ аϹ

 анЯКЌϼцϜ жнЛϠ ϒϹϡуЂ рϻЮϜм ЭЋТ ев ϜϼϝϡϧКϒ пЮϝЛϦ й СтϽϷЮϜ2011 Рм .йуЯК ̭ϝзϠ ЙЎм  сТ ϹІϽв ЭуЮϸ

бЃЧЮϜ ϽвцϜ блузЛт ев ЭЪ Ьмϝзϧв сТ.  ЙТϽЮ Јы϶ϖм ϸϝлϧϮϜм ϹϯϠ ЭгЛЯЮ аϿКм Эвϒ ϝзЯЪмонϧЃгЮϜ  сгЯЛЮϜЮ сϯтϽϷ

 бЃЦЌϼцϜ анЯК. ϡГϠмуЛЬϝϳЮϜ ϣ бϧт еЮ ъϖ ЩЮϺ еуϠ ϸнлϯЮϜ СϦϝЫϦ Ьы϶ ев ϣжϝвϒ  бЃЧЮϜ Ϝϻкϣжϝвϒм ϣуϡЛЇЮϜ ϣзϯЯЮϜ 

ϠЫЯϣЛвϝϯЮϜ ϢϼϜϸϖм анЯЛЮϜ ϣу ̪Ϧ ЭϮϒ евϻ ϝв Ϝϻкм .еуЂϼϜϹЮϜ ϣϡЯГЯЮ ϣуϫϳϡЮϜ ϣугЯЛЮϜ ϤϝвϿЯϧЃгЮϜ ϽуТнϦм ϞϝЛЋЮϜ ЭуЮ

 ϝзϦϸнКйуЯК уϡЛЇЮϜ ϣзϯЯЮϜм ϣуЯЫЯЮ ϣуϡЛЇЮϜ ϣзϯЯЮϜ ев ЭЪ.ϣЛвϝϯЯЮ ϣ 

 нуϯЮϜ ЭгЛв Эϫв ϽуϧЃϮϝгЮϜ ϣЂϜϼϸ ев ̭ϿϯЪ сЯгЛЮϜ ϞыГЮϜ ϭвϝжϽϠ Ͼϝϯжъ ЭвϝЛв бЃЧЮϝϠ ϹϮнϦ  ̪̭ϝугуЪ

ЉЋ϶ ЭгЛв пЮϖ ϣТϝЎшϝϠ ϼнϷЋЮϜ м дϸϝЛгЮϜ бЯК ЭгЛв ̪ϤϝϫϳϧЃгЮϜ м ϤϝуϠнЂϽЮϜ ЭгЛв уЯЛЮϜ ϤϝЂϜϼϹЯЮϝ 

 ϬϝϧϳтпЮϖ ϤϝужϝЫвϖ ϒϹϡϧЮ ϣтнЦ ϣЛТϸ Шϝзк днЫϧЮ ЯЛЮϜ ϤϝЂϜϼϹЮϜ Ϝ ϝу иϻк ̪ϣтнЧЮϜ ϣтϜϹϡЮϤϝужϝЫвшϜ  Эϫв

 ϣуϚϝугуЪ ϤϝзуК ЭуЯϳϦ ϢϿлϮϒм ϣуТϜϽϮмϽϧϠ ϤϝϠнЫЂмϽЫувлϮ Эϫв ϾϝXRD  мXRF  ЭуЯϳϦ ϢϿлϮϒ ЩЮϻЪм

 ϣужϹЛгЮϜ ϤϝзуЛЮϜ(micro prop analysis)  Ϝϻк дϸϝЛгЮϜм ϼнϷЋЮϜ ЙГЧЮ ϣІϼм ϽуТнϦ ϢϼмϽЎ ϝгЪϣТϝЎшϝϠ 

пЮϖ уЂϜнϲм ϣужмϽϧЫЮϜ Ϥϝтϼмϸм ϟуЂϜнϲ.ϟ 

 

бЃЧЮϝϠ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϣϳϚъ 

м ϤϝжϝϳϧвъϜм ϣЂϜϼϹЯЮ аϝЗж ЩЮϻЪм ЭуϯЃϧЮϜм ЬнϡЧЯЮ АмϽІ бЃЧЮϜ ЙЎмЮ ϝЧТ ϣвϝЛЮϜ ϣуϡЛЇЮϜ ϣзϯЯЮϜ ϼϜϽЧ

 бЦϼ501  ϣзЃЮ2010 сЮϝЛЮϜ буЯЛϧЮϜ буЗзϦ ϣϳϚъ ϼϜϹЊϖ дϓЇϠ Р ЭϫгϧϦ :сЯт ϝв сТ . 

 üĀøƓƾǁä 
Ǖå þāǄƵ þƪǀȺ ƓȻǄƶǃå èƓƪåïíǄǃ þíǀƙǆǃå ɆƕǀȻ çƓƵåïǆ ƴǆ Ɠǌƕƪ ƗƶǆƓƞƕ þāǄƶǃå ƗȻǄǂǃ ƓȻǄƶǃå èƓƪåïíǃå ƗơƑǚǃ ĄƓǀƼā ôï

:ǑƙǓå 
1. Ǘå ǏǄƵ ĄǚùùùùùùùùùùùùùùƮƓơ ÿāɜȻ ÿá) ǏǃāǕå ƗȻƶǆƓƞǃå çðƓƞ(ƓǌǃíƓƶȻ Ɠǆ āá þāǄƶǃå ñāɂïāǃƓɜȺ  ôïǕå þāǄƵ ǑƼ

ɆƿǕå ǏǄƵ íǒƞ þƓƵ ïǒíǀƙƕ Ɠǌƕ úïƙƶǆ ƗƶǆƓƞ ÿǆā. 
2.  ƗȻǈƓɜǆã ïƼāƙƙ ÿáǊƙùùùùùùùùùùƪåïí  ǊƛơȺā ǑƼǃå óùùùùùùùùùùƮƤƙǃå Ɇǀơ èƓȻǈƓɜǆǗå çƓƵåïǆ ƴǆ) ǊȺ ûƓơƙǃǙå æƹïǒ ɏî

(þùùùƪǀǃƓȺ ƗơƓƙǆǃåüǃîā Ü ƗǈƞǄǃå ÿǆ ƗȻƕƓƙɜ ƗǀƼåāǆ ǏǄƵ ßƓǈƕ óùùùƮƤƙǃå ýƓƞǆ ǑƼ þùùùƪǀǃƓȺ ƗȻǆǄƶǃåÜ  çíǆƙƶǆ
 Ơưāǆā þƪǀǃå ƗǈƓǆá ÿǆǒƼ.ÿǒǄǆƓɜ éơȺǃåā Ɨƪåïíǃå ƝǆƓǈïƕ Ɠǌ 

3. ðƓƙƞǒ ÿá  ôïǕå þāǄƵ þƪƿ ÿǆ ýāƕǀǃå ïƓȺƙƤå ǑƼ þāǄƶǃå ƗȻǄɜƕƕƪ ƗƶǆƓƞ.Ɠǌ 

4.  ÿáǒ ƗȻƮāƙ ɆƑƓƪï Ɨƛǚƛ ɖƼïǑĊɜðƙ ƗȻǆǄƶǃå ǊƙƓȻǈƓɜǆȒåā ǉíåíƶƙƪå ýƓƞǆ ǑƼ å.ƓȻǄƶǃå èƓƪåïíǃ 

5.  ÿāɜȻ ÿá  ĄƓǆǄǆ ƗƺǄǃƓȺ .Ɠǌƕ úïƙƶǆā ƗƮƮƤƙǆ Ɨƪƪâǆ ÿǆ üǃîƕ çíƓƼã þíǀȻ ÿáā ÜƗȺƓƙɜā çßåïƿ ƗɂðǒǄƞǈǗå 
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 ɄǐƜƨƗǁä 
 ĊƞùùùùƪȻèƓùùùùƪåïíǃå ƗơƑǚǃ ĄƓǀƼā ôïǕå þāǄƵ þùùùùƪǀȺ ƓȻǄƶǃå èƓùùùùƪåïíǃå æǃƓõ Ɇ ƓȻǄƶǃå ǑƼ  þāǄƶǃå ƗȻǄɜƗƶǆƓƞƕ  ƴǆ Ɠǌƕùùùùƪ

:ǑƙǓå ïƓȺƙƵǙå ǑƼ îƤǕå 
1.  Ɇǒƞƪƙǃå èƓȺǄõƙǆ Ɇɜ ßƓƽȻƙƪå çïāïưƕƿ ƗȻǄǂǃƓȺ ƓȻǄƶǃå Ɨƪåïíǃå ɖƪǈǆ ƴǆ.èåïïǀǆǃå Ɇǒƞƪƙ ßåïƞã Ɇ 

2. æǃƓõǃå þðǄǒ Ɇǒƞƪƙƕ  èåïïǀǆǃå ƗƪåïíāƗȻǄǒǆǂƙǃå .Ǚāá þƪǀǃƓȺ ƗȻǆǄƶǃå ƗǈƞǄǃå Ǌǃ Ɠǋííơƙ Ǒƙǃå 

3. ǒƞùùùùùùùƪƙǃå æƓȺ ƠƙƽȻɆ ǑƼ  ƓȻǄƶǃå èƓùùùùùùùƪåïíǃåƴǆ  þƓƵ Ɇɜ ÿǆ ɄɂïƤǃå ɆùùùùùùùƮƼ ƗȻåíƕǑƶǆƓƞ  èƓȻǈƓɜǆǘǃ ĄƓǀƼā
.þƪǀǃƓȺ ƗơƓƙǆǃå 

4.  ǙǆùùùƪȻƕ ƠɆǒƞùùùƪƙ  ÿǆ ïƛǂáǑƙǈƛå ïùùùƬƵ )12íơåāǃå Ǒùùùƪåïíǃå ɆùùùƮƽǃå ǑƼ çíǆƙƶǆ çíơā (Ü  ðāƞǒ Ǚ Ɠǆɜ
Ɨƙƪ ÿǆ Ɇƿá Ɇǒƞƪƙ )6íơåāǃå Ǒƪåïíǃå ɆƮƽǃå ǑƼ çíǆƙƶǆ èåíơā (Ü  Ċíá åîã Ǚã üǃî ɎǏǃã  þƓǆƙã æǃƓõǃå

ǊƞǆƓǈïƕǃ  þƪǀǃƓȺ ƗƮƓƤ úāïöǃ āá ǑƪåïíǃåǑƮāƙ .ƗȻǆǄƶǃå ƗǈƞǄǃå Ɠǌƕ 

5. ǈǒ ÿá æǃƓõǄǃ ɖơȻ Ǚå èƓƵāǆƞǆǃå Ǐǃã Ɇǀƙ  .ƗȻƪƓƪǕå èåïïǀǆǃå íơá ǑƼ æƪï åîã ƗȻƮƮƤƙǃ 

6. аϿЯт сҶҶҶҶЂϜϼϹЮϜ ЭҶҶҶҶЋУЮϜ сТ ЩЮϺм йϠ ϱϯзт бЮ ϼϽЧв рϒ сТ ϼнҶҶҶҶЏϳЮϜм ЭуϯҶҶҶҶЃϧЮϝϠ ϟЮϝГЮϜ  Ьмϒ мϒ сЮϝϧЮϜ

ϣϲϝϧв ϣЊϽТ. 

 

ϤϝжϝϳϧвъϜм ϣЂϜϼϹЮϜ аϝЗж 
ƶǃå èƓùùùùùƪåïíǃå ƗơƑǚǃ ĄƓǀƼā ôïǕå þāǄƵ þùùùùùƪǀȺ ƓȻǄƶǃå èƓùùùùùƪåïíǃå æǃƓõ ÿơƙǆȻƓȻǄ ǑƼ  ƴǆ Ɠǌƕùùùùùƪ ƗƶǆƓƞƕ þāǄƶǃå ƗȻǄɜ

:ǑƙǓå çƓƵåïǆ 
1. .ÿƓơƙǆǙåā éơȺǃåā Ɨƪåïíǃå Ǒƙƺǃ Ɠǆǋ ƗɂðǒǄƞǈǗåā ƗȻɁïƶǃå ÿƓƙƺǄǃå 

2.  Ɏïƞǒ ȻƓǌǈ ǑƼ Ɠǌùùùùùƪïí Ǒƙǃå èåïïǀǆǃå ǑƼ æǃƓõǃå ÿƓơƙǆå ĄƓɂïɂïơƙ Ǒùùùùùƪåïí ɆùùùùùƮƼ Ɇɜ Ɨ /ā ĄƓȻǌƽùùùùùƬ āá  ĄƓǀƼā
.Ǒƪåïíǃå ɆƮƽǃå ýǚƤ ïƛǂá āá ïƓȺƙƤå íǀƵ ðāƞɂā ÜƓǌƙƶȻƕõǃ 

3. þùùùùùùùùùùƪǀǃƓȺ ƗȻǆǄƶǃå ƗǈƞǄǃ ðāƞǒÜ ƗɂïƓȻƙƤǙå āá ƗȻǆåðǃǗå èåïïǀǆǃå ÿǆ ɏá ñɂïíƙ ïîƶƙ ƗǃƓơ ǑƼÜ  ïƓƙƤƙ ÿá
Ǖå èåïïǀǆǃå ÿǆ ÜæǃƓõǃå óùùùƮƤƙ ýƓƞǆ ƴǆ ƓȻǆǄƵ æùùùƪƓǈƙǒ Ǌǃ ǚȻíƕ åïïǀǆ Ǚ ÿá ƗõɂïùùùƬ ƗơƓƙǆǃå ɎïƤ

 ÿǒɂïǀǆ ÿƵ üǃî íɂðǒÿǒǒƪåïí ÿǒǈƛå. 
4. ǃå èƓùùùùùƪåïíǃå æǃƓõǃ þȻǒǀƙǃå èåïǒíǀƙ æùùùùùƪơƙ ïíǃå èåïïǀǆǃå Ɇǂǃ ôïǕå þāǄƵ þùùùùùƪǀȺ ƓȻǄƶ ƗơƑǚǃ ĄƓǀƼā ƗȻùùùùùƪå

ƓȻǄƶǃå èƓƪåïíǃå ǑƼ  þāǄƶǃå ƗȻǄɜƕ.Ɠǌƕƪ ƗƶǆƓƞ 

5.  ƗơƑǚǃå ǑƼ íïā Ɠǆǃ ĄƓǀƼā æǃƓõǃå ƗǃƓƪï ƗƬƿƓǈǆ Ɨǈƞǃ ÿɂāǂƙ þƙǒ þāǄƶǃå ƗȻǄǂǃ ƗȻǄƤåíǃå ǑƼ.Ɠǌƕƪ ƗƶǆƓƞ 

6. ȺƓȻƹ ðāƓƞƙ åîã ÿƓơƙǆǙå ýāƤí ÿǆ æǃƓõǃå þïơȻ Ǌ25 %  āƕǀǆ ïîƶȺÜý  āá15  % ïîƵ ÿāíƕ Üýāƕǀǆ
.ïïǀǆ ɏǕ òƓǀǈǃå èƓǀǄơā ɆǆƓƶǆǃåā èåïưƓơǆǃå ÷āǆƞǆ ÿǆ 

7.  ÿƵ Ɇǀƙ Ǚ ïïǀǆ ɏá ǑƼ ëƓƞǈǃå Ɨƞïí60 çíơåā çïǆǃ ǚǆƓɜ ɆƮƽǃå çíƓƵƎƕ æǃƓõǃå þðǄɂā Ü%  åîã ɊǀƼ
 ÿƵ ǊȻƼ Ǒǆǂåïƙǃå ǊƵāǆƞǆ Ɇƿ65.% 

ϣуЂϜϼϹЮϜ ϤϜϼϽЧгЮϜ ϝлУЊмм  
ϮϝгЮϜ ϣϮϼϸ ЌϼцϜ анЯК бЃЦ ϱзгт анЯЛЮϜ сТ ϽуϧЃ(ϝуϮнЮнуϮ ЉЋϷϦ)  ЩЮϺм ̯ϝЧТм ϤϝϡЯГϧгЯЮ уЮϝϧЮϜϣ:  

ϝлϠ пЊнт сϧЮϜ ϣуЪϜϼϹϧЂъϜ ϤϜϼϽЧгЮϜ ЙугϮ ЬϝгЫϧЂϜ  * ϢϼϜϸϖ ЁЯϯв .бЃЧЮϜ 

ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϟЮϝА аϿϧЯт ** ̪ϣуЪϜϼϹϧЂъϜ ϤϜϼϽЧгЮϜ сЮϖ ϣТϝЎшϝϠ ̪) Ингϯв ϣЂϜϼϹϠ24 ев ϣуЂϜϼϸ ϢϹϲм (

КϾнв ϝуϮнЮнуϯЮϜ сТ ϤϜϼϽЧгЮϜ ϣсϦфϝЪ: 
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:пЮмцϜ ϣЯϲϽгЮϜ  ЭгЫϧЃтϝлЮы϶ ϝуЯЛЮϜ ϤϝЂϜϼϹЮϜ ϟЮϝА сзϪϜ  ϢϽЇК) ϣуЂϜϼϸ ϢϹϲм12( :ϣуЮϝϧЮϜ ϤϜϼϽЧгЮϜ скм 

 

ϼϽЧгЮϜ бЦϼ б̮̮ЂϜ ϼϽ̮̮ЧгЮϜ ϤϜϹϲнЮϜ 

ES-701 ЮнуϯЮϜϣуϳГЃЮϜ ϥϳϦ ϝуϮн 3 

ES-703 ϣуϛуϡЮϜ ϝуϮнЮнуϯЮϜ 2 

ES-705 уϮнЮнуϮ ̮ϝϽ̮Ϛϝ̮ЗзЮϜ 3 

ES-729 Ϝ ϝуϮнЮнуϮгЮϜ ЬмϽϧϡЮаϹЧϧ 3 

ES-714 ϣ̮̮ЧЯϲ Єϝ̮̮Чж 1 

 

 

:ϣужϝϫЮϜ ϣЯϲϽгЮϜ ϟЮϝГЮϜ ϼϝϧϷт ̪ϰϝϯзϠ пЮмцϜ ϣЯϲϽгЮϜ ЬϝгЫϧЂϜ ϹЛϠ ̪оϹϲϖ ϣуЋЋϷϧЮϜ ϤϝКнгϯгЮϜ ϣϪыϫЮϜ 

:ϣуЮϝϧЮϜ 

 

 1( Кнгϯвм ϽуТϝϲцϜ ϣ ϤϝЧϡГЮϜмϣуϠнЂϽЮϜ ϼнϷЋЮϜ:  

Á :ϣуЂϝЂϒ ϤϜϼϽЧв 

 

 

 

 

Á ϼϝϧϷт :ϣтϼϝуϧ϶Ϝ ϤϜϼϽЧв  ϟЮϝГЮϜев ) ϹϲϜм сТϝЎϖ ϼϽҶҶҶҶҶ̮ҶҶҶҶҶ̮Чв ϣуЮϝϧЮϜ ϤϜϼϽЧгЮϜ2  пЯК ϣуЂϜϼϸ ϤϜϹϲм

:(ЭЦцϜ 

 

ϼϽЧгЮϜ бЦϼ б̮̮ЂϜ ЧгЮϜϼϽ̮̮ ϤϜϹϲнЮϜ 

ES-706 уϠнЂϽЮϜ ЌϜнϲцϜϣ̮ 3 

ES-713 ϰϝЧЯЮϜ Ϟнϡϲ бЯК ϣгтϹЧЮϜ 2 

ES-715 ϣуϠнЂϽЮϜ ϼнϷЋЮϜ ̭ϝугуЪнуϮ 2 

ES-716 уϮнЮнуϮϝ̮ еуϳЮϜ сКϝϠϽЮϜ 2 

ES-717 нЮнуϯЮϜуϮϝ тϽϳϡЮϜϣ̮ 2 

ϼϽЧгЮϜ бЦϼ б̮̮ЂϜ ϼϽ̮̮ЧгЮϜ ϤϜϹϲнЮϜ 

ES-704 ϝуϮнЮнуϯЮϜ ϣуЯЧϳЮϜ аϹЧϧгЮϜ 3 

ES-711 ЙϠϝ̮ϧϧЮϜ бЯК с̮ЧϡГЮϜ 3 

ES-712 аϹЧϧгЮϜ ϣуϠнЂϽЮϜ ϤϝϛуϡЮϜ 3 

ES-722 аϹЧϧгЮϜ ϣЧуЦϹЮϜ ϽуТϝϲцϜ бЯК 3 
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ES-718 Ͻ̵̮̮̮ϳЋϧЮϜ 2 

ES-719  бЯКаϹЧϧгЮϜ ϣуϠнЂϽЮϜ ϼнϷЋЮϜ 3 

ES-720  бЯК ϽуТϝϲцϜϜЮϣ̮тϼϝЧТы 2 

ES-721 ϣуϚϝуϲцϜ ϣуЧϡГЮϜ бЯК аϹЧϧгЮϜ 2 

ES-723  бЯК ϽуТϝϲцϜϣ̮тϼϝЧУЮϜ 2 

 

2 ( ϣКнгϯвϣтϼϝзЮϜ ϼнϷЋЮϜ м:ϤϝвϝϷЮϜм ϣЮнϳϧгЮϜ 

Á :ϣуЂϝЂϒ ϤϜϼϽЧв 

 

ϼϽЧгЮϜ бЦϼ б̮̮ЂϜ ϼϽ̮̮ЧгЮϜ ϤϜϹϲнЮϜ 

ES-704 ϝуϮнЮнуϯЮϜ ϣуЯЧϳЮϜ аϹЧϧгЮϜ 3 

ES-724 ЮϜм ϣтϼϝзЮϜ ϼнϷЋЮϜ ̭ϝугуЪнуϮϣЮнϳϧг 3 

ES-727   ϣЮнϳϧгЮϜм ϣтϼϝзЮϜ ϼнϷЋЮϜ дϸϝЛв 3 

ES-731 ϣКϝзЋЮϜ сТ дϸϝЛгЮϜм ϼнϷЋЮϜ 2 

 

Á ϸ ̯ϜϼϽЧв ϣуЮϝϧЮϜ ϣтϼϝуϧ϶ъϜ ϤϜϼϽЧгЮϜ ев ϟЮϝГЮϜ ϼϝϧϷт :ϣтϼϝуϧ϶Ϝ ϤϜϼϽЧв) ̯ϜϹϲϜм ̯ϝуҶҶҶҶҶҶЂϜϼ3  ϤϜϹϲм

:(ϣуЂϜϼϸ 

 

ϼϽЧгЮϜ бЦϼ б̮̮ЂϜ ϼϽ̮̮ЧгЮϜ ϤϜϹϲнЮϜ 

ES-708 жϹЛгЮϜ ϤϝвϝϷЮϜ ϣтϽлϯваϹЧϧгЮϜ ϣу 3 

ES-725 аϹЧϧв ϣЮнϳϧгЮϜм ϣтϼϝзЮϜ ϼнϷЋЮϜ 3 

ES-726 сϚϝугуЪнуϯЮϜ РϝЇЫϧЂъϜ 3 

ES-728 аϹЧϧв Ϥϝвϝ϶м ϣтϸϝЋϧЦϜ ϝуϮнЮнуϮ 3 

 

3 ( ϣКнгϯвϣуЧуϡГϧЮϜ ϝуϮнЮнуϯЮϜ  ЬмϽϧϡЮϜ)иϝ̮угЮϜм(: 

Á :ϣуЂϝЂϒ ϤϜϼϽЧв 

 

ϼϽЧгЮϜ бЦϼ б̮̮ЂϜ ϼϽ̮̮ЧгЮϜ ϤϜϹϲнЮϜ 

ES-704 ϝуϮнЮнуϯЮϜ уЯЧϳЮϜϣ аϹЧϧгЮϜ 3 

ES-706 уϠнЂϽЮϜ ЌϜнϲцϜϣ̮ 3 

ES-709 ̭ϝ̮тϿуТнуϯЮϜ вϹЧϧгЮϜϣ̮ 3 

ES-730 аϹЧϧгЮϜ иϝугЮϜ ϝуϮнЮнуϮ 3 




