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 يلديج

 

 ٠ِح٠ل٬ػس٨٧ ٥ـج جٝؿ٬ٝل ٩ُٞ ٜل ج٠ٝسًٞدحز جٝس٩ ٬ظخ ؤ١ سلس٦٬ٖ٧ح 

جٝسػح٬ٝل ٫ٜٝ سد١٬ اـج فٓدز ؤ٦٢ح س٠ِل د٢ٌحٟ جٝظ٧ؿذ ٧ؤ٦٢ح ٠ئ٥ٞر ٬٢ٖح ٧ٙحؿفذ ٩ُٞ 

٧جٝس٧ظ٦٬حز جٝس٩ ٬ػس٦٬٧ح ٥ـج جٝؿ٬ٝل . اوؿجف ٢سحثط وػ٬ػر س٢٬ٚحً ٧ٙحدٞر ٝٞسًد٬٘ 

١ٜ٠٬ جلسؾؿ٦٠ح د٧جلًر جٝفجٓد١٬ ٢ػ٧ جٝسلظ٬ل سػز ٧٦ٗ٠ٟ ٠٠حفلر ج٠ٝؾسدفجز 

 ٬٧ػس٨٧ EN 29000/ISO 9000 ؤ٧ جٝفجٓد١٬  جلاُس٠حؿ د٧٠ظخ (GLP)جٝظ٬ؿذ 

  ٧سن٤ٞ٬ٔ ٧س٧ص٬٘ ٠لس٢ؿجس٤ ٧٠٧جفؿ٣ جٝدنف٬ر جٝلاق٠ر ج٠ِ٠ٝلجٝؿ٬ٝل ٠سًٞدحز اؿجفذ 

 . لإُس٠حؿذ

سػح٬ٝل ٧ج٠ِٝح٬فذ ٠ِح٠ل جلج٠ٝسًٞدحز جِٝح٠ر لاؾسدحف ٙؿفذ "٥٧ـ٣ سلس٢ؿ ٩ُٞ 

ISO/DIS 17025:2005 "  ٛٝجٝسػح٬ٝل ٠ِح٠لج٠ِٝح٬٬ف جِٝح٠ر ٝسن٬ٔل "٧ٜـ EN 

 جٝسػح٬ٝل ٢ُؿ ٠ِح٠ل٥٧ـج جٝؿ٬ٝل ٟٝ ٬و٠ٟ ًٖٚ ٩ٜٝ سلسؾؿ٤٠  " 45001:1989

اُؿجؿ٥ح ٢ٌٝحٟ جٝظ٧ؿذ ٧جلأ٠ٌ٢ر جلإؿجف٬ر ٧جٝس٬٢ٚر جٝس٩ سػٜٟ سٞٛ ج٬ٞ٠ِٝحز ١ٜٝ٧ 

لاُس٠حؿ ج٠ٝنسفٜر لؤ٬يحً ٠ِٝلاء ج٠ٝؾسدفجز ٧جٝلًٞحز جٝس٬٠٬ٌ٢ر ٧جٝظ٦حز ج٠ٝح٢ػر 

. ٠ِٝح٠ل ج٬٢ٗٝر٩ٖ سإ٬ٜؿ ؤ٧ س٬٬٠ق ٙؿفذ ج



 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انفظم الأٔل
 

  يؼايم انتذانٛم إدارج  انجٕدج فٙيتطهثاخ
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 لألانفظم ا

 يؼايم انتذانٛم إدارج  انجٕدج فٙيتطهثاخ

 

: ٌؼبى اهسّدث 

  اُؿجؿ ٧سًد٬٘ ٢ٌحٟ ٝي٠ح١ جٝظ٧ؿذ ٢٬حلخ ج٠ِ٠ٝل٬ظخ ٩ُٞ اؿجفذ 

جٝٔفى ٧ج٢ٝنحً ج٠ٝق٠َ جٝدؿء ٤٬ٖ ٠سي٢٠حً ـٝٛ ٧٢ٍ ٠٧ؿ٨ ٧ػظٟ جلاؾسدحفجز 

 ؤ١ س٧ص٘ ل٬حلس٦ح ٧ؤ٠ٌ٢س٦ح ٧دفج٠ظ٦ح ج٠ِ٠ٝل٬٧ظخ ٩ُٞ اؿجفذ . ج٠ٝؾًً ٦ٝح 

  ١٠ سإ٬ٜؿ ظ٧ؿذ ٢سحثط ٠ِ٠ٞٝل٧ًف٦ٙح ٧س٠٬ِٞحس٦ح ا٩ٝ جٝػؿ جٝيف٧ف٪ جٝـ٨ ١ٜ٠٬ 

 .جٝسػح٬ٝل جٝس٩ ٬ئؿ٦٬ح 

 ٬٧ظخ ؤ١ ١٧ٜ٬ جٝس٧ص٬٘ ج٠ٝلسؾؿٟ ٩ٖ ٢ٌحٟ جٝظ٧ؿذ ٠٧ِٞ٠حً ٠٧سحػحً ٧ٚ٢٠٧لًا 

  ؤ١ ٬ػؿؿ ٧٬٧ص٘ ج٠ِ٠ٝل٬٧ظخ ٩ُٞ . ٠٧ًدٚحً ١٠ ٙدل جلأنؾحه ج١٬٢٬ِ٠ٝ 

. ل٬حلحس٤ ٧ؤ٥ؿج٤ٖ ج٠ٝفظ٣٧ ٩ٖ ٢ٌحٟ جٝظ٧ؿذ ٬٧ًد٦ٚح 

١ جلأ٥ؿجٕ جلإظ٠ح٬ٝر ٬ظخ ًفػ٦ح ١٠ ؾلال ؿ٬ٝل ٢ٌحٟ جٝظ٧ؿذ ٬٧سٟ جٝسإ٬ٜؿ ا

. ٩ُٞ ٠لس٨٧ جلأؿجء  ١ٜ٠٬٧ ؤ١ ٬وؿف ـٝٛ ١٠ ؾلال لًٞر ج٠ٝؿ٬ف جٝس٬ٗ٢ـ٪ 
: وَشول التخطُظ التبلٍ تذسج تىثُك ًظبم الدىدة 
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١ٜ٠٬ ػوف ٢ُحوف ٢ٌحٟ جٝظ٧ؿذ ٩ٖ صلاصر ٠لس٬٧حز سل٫٠ جلالسفجس٬ظ٫ 

١ٜ٠٬٧ ١٠ ؾلال ج٠ٝلحػر جٝس٩ . ٧جٝسٜس٫ٜ٬ ٧جٝسن٫ٞ٬ٔ ٠ٜح ٧٥ ٠د١٬ دحٝنٜل ج٧ِٞٝ٪ 

٬ن٦ٞٔح ٜل ٠لس٨٧ ١٠ ج٠ٝصٞش س٧َٙ ٬٠ٜر ج٧ٝصحث٘ ج٢ٝلد٬ر ج٧ًٞ٠ٝخ اُؿجؿ٥ح ٜٝل 

. ٠فػٞر 

اضتراتٛجٙ  

  خضغٖوٕ

  خنخٖنٕ

  سُبست الدىدة

   الأهذاف والتعلُمبث

  الإداسة والتٌظُن 
 

 

 

 

 

  التذسَببث العبهت 
 

 

 

 

 

   طشق التشغُل المُبسُت

   لبئوت الوشاخعت

   إلخ .. الاستوبساث .  

   هي
   هبرا

  (الهُئت)  
 
 
 
 
 
 
 

 
 

   هي
   هبرا
   كُف

 (الىظُفت)
 
 
 
 

   هي
   هبرا
   كُف
   ًهت

 (التشغُل)



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

5 

 

٬ٜسخ ٢ٜنفذ ٢٠ٗوٞر دػ٬ش  (ؿ٬ٝل جٝظ٧ؿذ)ٖح٠ٝلس٨٧ جلالسفجس٬ظ٫ ٧٥٧ 

١ٜ٠٬ س٧ق٦ِ٬ح ٩ُٞ ج٠ِٝلاء ٧ظ٦حق نث١٧ جٝد٬ثر ٝس٦٬ًِٟ ج٠٧ِٞ٠ٝحز جٜٝح٬ٖر ١ُ 

. ُلاٙر ٠ح ٬ظف٪ د٢ٌحٟ سإ٬ٜؿ جٝظ٧ؿذ ٧لا ٬ٞقٟ ؤ١ ٬د١٬ ٬ٜٕ ٬ظف٨ ـٝٛ سٗو٬لًا 

ا١ س٧ق٬َ ٥ـج جٝؿ٬ٝل ل٧ٕ ٬ؾٞ٘ ػحٝر ١٠ جٝصٚر ٧فد٠ح ٬لحُؿ ٩ٖ ا٬ظحؿ 

٥٧ـج جٝؿ٬ٝل ٬ِسدف نفًحً ٠لدٚحً يف٧ف٬حً لإظفجءجز جٝس٬٧ٗى . ُلاٙحز ٠ُل ٬ًدر 

. ٬٧ظخ اُؿجؿ٣ ٧سٚؿ٤٠٬ ٙدل ؤ١ ٧ٚ٬ٟ ج٠ٝؾسدف د٢نح٤ً 

٧سوٕ ٠لس٢ؿجز ج٠ٝلس١٬٬٧ جٝسٜس٫ٜ٬ ٧جٝسن٫ٞ٬ٔ جٝسٗحو٬ل ١ُ ٬ٜٕ ٬سٟ 

سإ٬ٜؿ جٝظ٧ؿذ ٧ُحؿذ ٠ح ٬د٩ٚ ٥ـج جٝظقء لف٬حً دحلسص٢حء ظ٦حق نث١٧ جٝد٬ثر جٝس٩ ٤٢ٜ٠٬ 

٠٧لس٢ؿجز ٥ـ١٬ جٝظقث١٬ ٬ظخ اُؿجؿ٠٥ح ٧سٚؿ٦٠٬ح ؾلال جِٝح١٬٠ . جلإًلاٍ ٤٬ُٞ

. جٝسح١٬٬ٝ ٝٞس٬٧ٗى 

: إى دلُل الدىدة الزي َشول الوستىي الاستشاتُدٍ َدب أى َتضوي التبلٍ 

. ٧جلاٝسقج٠حز  اٖحؿذ ١٠ جلإؿجفذ ج٬ِٞٝح دل٬حلر جٝظ٧ؿذ ج٠ٝسدِر ٠سي٢٠ر جلأ٥ؿجٕ (1)

جٝسفس٬خ ٧جٝس٬ٌ٢ٟ ٬٥٧ٜل ج٠ٝؾسدف ٠٧ٜح٤٢ ٧ج٬٦ٝثر جلأٟ جٝس٩ ٬سد٦ِح ٧ٜـٝٛ ؤ٬ر  (2)

. ٠ؾًًحز س٬٠٬ٌ٢ر ٢٬ِ٠ر 

. جِٝلاٙحز د١٬ جلإؿجفذ ٧ج٬ٞ٠ِٝحز جٝس٬٢ٚر ٧جٝؾؿ٠حز ج٠ٝلح٢ؿذ ٢٧ٌحٟ جٝظ٧ؿذ  (3)

س٧و٬ٕ ٝلأ٠ُحل ج٠ٝل٢ؿذ ِٝٞح١٬ٞ٠ جٝفث٬ل١٬٬ ٧انحفذ ا٩ٝ س٧و٬ٕ ٧ٌٝحثٕ  (4)

. ج١٬ٌٗ٧٠ٝ ج٭ؾف١٬ 

  . ج٠ِ٠ٝل٢ًح٘ ٢نحً  (5)

 د٠فجظِر ٜل جلأ٠ُحل جٝظؿ٬ؿذ ٝي٠ح١ ج٠ِ٠ٝلجٝسفس٬دحز جٝس٩ سي١٠ ؤ١ ٧ٚ٬ٟ  (6)

. ٧ظ٧ؿ ج٧ٝلحثل ٧ج٧٠ٝجفؿ ج٠ٝلاث٠ر ٙدل س٬ٗ٢ـ ج٠ِٝل 
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. ًف٘ ػ٠ح٬ر جٝلف٬ر ٧ػ٧ٚ٘ ج٬ٜٞ٠ٝر ٢ٞٝسحثط  (7)

. ٧وٗحً ٠ؾسوفجً ١ُ سؿ٬ٙ٘ ٠٧فجظِر ج٢ٌٝحٟ ج٠ٝسدَ  (8)

 . ج٠ِ٠ٝلانحفذ ا٩ٝ ٧صحث٘ جٝظ٧ؿذ جٝس٩ ٬ٚس٦٬٢ح  (9)

ا١ ؿ٬ٝل جٝظ٧ؿذ ٓحٝدحً ٠ح ٧٬قٍ ٩ُٞ جٝظ٦حز جٝؾحفظ٬ر ٧ٝـج ١٠ٖ ج١ٜ٠٠ٝ ؤ١ 

 ٧ج٠٧ِٞ٠ٝحز ج٠ٝسِٞٚر ج٠ِ٠ٝل٬ػس٨٧ ٩ُٞ س٧و٬ٕ ٙو٬ف ١ُ سحف٬ؽ ٧ؤ٥ؿجٕ 

. د٢نح٤ً ٩ُٞ٧ لد٬ل ج٠ٝصحل جفسدح٤ً ٧ُلاٙحس٤ دحٝظ٦حز جٝػ٬٠٧ٜر ٧جٝؿ٬ٝ٧ر 

٧ؤؿٝر جٝظ٧ؿذ جٝس٩ س٩ًٔ ج٠ٝلس٨٧ جٝسٜس٫ٜ٬ سسي١٠ ج٧٠ٝي٧ُحز  

: ٠٧ظ٧٠ُر ١٠ جلإفنحؿجز ٠ٜح ٩ٞ٬

. ًف٘ يدً ٧و٬ح٢ر جٝس٧ص٬٘  (ؤ )

 . (ػ١٬ ١٧ٜ٬ ٥ـج ج٧٦ٗ٠ٟٝ ٢٠حلخ)جٝسِف٬ٕ دحٝس٬ٙ٧َ ج٠ِٝس٠ؿ  (خ )

. جًٝف٘ ج٬ٞ٠ِ٠ٝر ٝسسدَ ج٬ٚٝحلحز  (ض )

. انحفجز ا٩ٝ ج٠ِٝح٬فذ ٧سإ٬ٜؿ ًف٘ جلاؾسدحفجز ج٠ٝلسؾؿ٠ر  (ؿ )

. ًف٘ اظفجء ج٠ِٝح٬فذ ٧جلاؾسدحفجز  (٣ )

. انحفذ ا٩ٝ جلأظ٦قذ جٝفث٬ل٬ر ٧ج٧٠ٝجؿ ج٬ٚٝحل٬ر ج٠ٝلسؾؿ٠ر ٩ٖ ج٬ٚٝحك  (٧ )

. انحفذ ا٩ٝ جًٝف٘ ج٠ٝلسؾؿ٠ر ٩ٖ ج٠ِٝح٬فذ ٧جٝسإٜؿ ٦٢٠ح ٧و٬ح٢ر جلأظ٦قذ  (ق )

انحفذ ا٩ٝ ٧لحثل جٝسإٜؿ ٠سي٢٠حً دفج٠ط ج٠ٝٚحف٢حز د١٬ ج٠ٝؾسدفجز  (ع )

٧جؾسدحفجز جٜٝٗحءذ ٧جلسؾؿجٟ ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٠٧ؾًًحز يدً جٝظ٧ؿذ 

. جٝؿجؾ٫ٞ 
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جلإظفجءجز جٝس٩ س٩ٞ فؿ٧ؿ جِٝٗل ٧ًف٘ جٝسوػ٬غ ٢ُؿ ػؿ٧ش س٢حٙيحز ٩ٖ  (ً )

. ج٢ٝسحثط ؤ٧ ػ٧٬ؿ ١ُ جٝل٬حلحز ج٧٠ٝصٚر ٧جلإظفجءجز ج٠ٝسدِر 

  ٢ُؿ جٝل٠حع دػ٧٬ؿ ١ُ ٧صحث٘ جٝل٬حلحز ٧جلإظفجءجز ج٠ِ٠ٝلسفس٬دحز اؿجفذ  (٪ )

. ؤ٧ ١٠ ج٧٠ٝجوٗحز ج٬ٚٝحل٬ر 

. اظفجءجز ج٠ٝفجظِر ٧جٝسٗس٬م  (ٛ )

ا١ جٝس٠٬ِٞحز س٫٢ِ ج٠٠ٝحفلحز جِٝح٠ر جٝس٩ سسِٞ٘ دحِٝؿ٬ؿ ا١ ٟٝ ١ٜ٬ دٜل 

٩٥٧ ُحؿذ ٠لسٚٞر ١ُ جٝس٬٢ٚر ٖح٧٠ٝي٧ُحز جٝس٩  . ج٠ِ٠ٝلج٬ٚٝحلحز جٝس٩ ٬ظف٦٬ح 

: ١ٜ٠٬ ؤ١ سس٢ح٦ٝ٧ح جٝس٠٬ِٞحز ٩٥ 

 : اهيـيل ( أ)

  (جلأصحش ٧ج٠ٝد٫٢)ج٧ٝلحثل . 

  جلأظ٦قذ .

  (اـج ٜح١ ـٝٛ ٙحدلًا ٝٞسًد٬٘)ج٠٬ٜٝح٬٧حز ٧ج٧ٜٝجنٕ ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر . 

  (اـج ٜح١ ٙحدلًا ٝٞسًد٬٘)سػف٬حز ػ٬ٞٚر . 

  (اـج ن٠ل ٢نحً ج٠ِٝل ؤؾـ ج٢٬ِٝحز)ؤؾـ ج٢٬ِٝحز . 

  ج٢٬ِٝحز ٧٠٧جؿ جلاؾسدحف .

  ًف٘ ج٬ٚٝحك .

  ٠ِحٝظر جٝد٬ح٢حز .

: ٌؼبى اهسّدث  (ة)

  يدً ٧و٬ح٢ر س٧ص٬٘ ٢ٌحٟ جٝظ٧ؿذ .
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  ج٠ٝفجظِر ٧جٝسٗس٬م ٩ُٞ ٢ٌحٟ جٝظ٧ؿذ .

  سٚحف٬ف ٢سحثط جلاؾسدحفجز .

  يدً ج٢ٝسحثط ٧جٝسٚحف٬ف ٠سي٢٠حً ٠فجظِر ج٢ٝسحثط ٧سػؿ٬ؿ ٠ؿ٨ جٝؿٙر

جلسؾؿجٟ جٝسظفدر جٝٔٗل ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٧جلانسفجٛ ٩ٖ جؾسدحفجز )

 . (جٜٝٗحءذ

  سو٬٢ٕ ؤؿ٧جز ج٠ٝؾسدف .

  جٝسِح٠ل ٠َ ج٠ٝؾٞٗحز .

  جٝنٜح٨٧ .

ؤ٠ح ج٠ٝلس٨٧ جٝسن٩ٞ٬ٔ ٬ٖن٠ل ٠ٌِٟ س٧ص٬٘ ٢ٌحٟ جٝظ٧ؿذ ٩ًٔ٬٧ د٠ظ٧٠ُر 

 جٝس٩ سوٕ ج٬ٞ٠ِٝحز ج٠ٝػؿؿذ ٧جًٝف٘ جٝس٩ ل٬ظف٦٬ح (SOP‟s)١٠ ًف٘ جٝسن٬ٔل 

  .ج٠ِ٠ٝل

٥٧ـ٣ س٩ًٔ ٜل جًٝف٘ جٝسػ٬ٞ٬ٞر ٧جٝؿلاثل ج٠ٝسِٞٚر دحلأظ٦قذ ٧جًٝف٘ 

 ٧جٝس٩ سن٠ل ٬ٞ٠ُحز ؤؾـ ج٢٬ِٝحز ٧سػي٬ف٥ح ٧ًف٘ ج٠ِ٠ٝلج٠ٝلسؾؿ٠ر ٬٠٧٬حً ٩ٖ 

.  دًف٬ٚر ٠سٜففذ ج٠ِ٠ٝلج٬ٚٝحك ٧ؤ٨ ٬ٞ٠ُحز ؤؾف٨ سظف٨ خ

٬٧ظخ ٠فجظِر ٢ٌحٟ جٝظ٧ؿذ دو٧فذ ؿ٧ف٬ر ٢٠س٠ٌر د٧جلًر جلإؿجفذ ؤ٧ ١٠ 

. ٧٢٬خ ٦٢ُح ٝٞسإٜؿ ١٠ جلس٠فجف ِٖح٬ٝر جلإظفجءجز ٧ؤ٨ اظفجءجز سوػ٬ػ٬ر دؿؤز 

 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

9 

 

 :اهخديبح اهيلديج هوـيلاء 

:  ٧جػؿجً ؤ٧ ؤٜصف ١٠ جٝؾؿ٠حز ج٭س٬ر ج٠ِ٠ٝل٬ظخ ؤ١ ٫ًِ٬ 

. ظ٠َ ٢٬ُحز ٬٠ح٣ جٝنفخ ؤ٧ ج٬٠ٝح٣ جٝلًػ٬ر ؤ٧ ٬٠ح٣ جٝوفٕ جٝو٢ح٫ُ  (1)

. س٬٬ٟٚ ٬ُ٧٢ر ٢٬ُحز ج٬٠ٝح٣  (2)

 . ٠سحدِر ٬ٞ٠ُحز ٠ٔحٝظر ج٬٠ٝحذ (3)

 

: ّٖسة ؿوٓ اهيخختر أٖغبً 

٬سِح١٧ ٠َ ج٬٠ِٝل ؤ٧ ١٠ ٠٬ص٤ٞ ٬ٝل٦ل جلس٬يحع ؤ٨ ًٞخ دؾو٧ه ٠فجٙدر   (ؤ )

ؤؿجء ج٠ٝؾسدف ٠٬ٖح ٬سِٞ٘ دح٠ِٝل ٠٧صل ٥ـج جٝسِح١٧ فد٠ح ٬سي١٠ جٝل٠حع 

 ٠ٝنح٥ؿذ ٠ُل٬٠ِٞٝل ؤ٧ ١٠ ٠٬ص٤ٞ ١٠ جٝس٧جظؿ ٩ٖ ٢٠حً٘ ٢٬ِ٠ر ١٠ جٟٝ

جلاؾسدحفجز جٝس٩ سظف٨ ٬٠ِٞٝل ؿ١٧ جٝسإص٬ف ٩ُٞ لف٬ر جلأ٠ُحل جٝس٩ سظف٨ 

. ٠ِٝلاء آؾف١٬ 

سػي٬ف ٧س٧ق٬َ ظقء ١٠ ٧٠جؿ جلاؾسدحف ٙؿ ٬ػسحظ٦ح ج٬٠ِٝل لأٓفجى ؤظفجء  (خ )

. ٬ٙحلحز سإ٬ٜؿ٬ر ٩ٖ ؤ٠ح١ٜ ؤؾف٨ 

. جٝػو٧ل ٩ُٞ فؿ٧ؿ ١٠ ج٠ِٝلاء لالسؾؿج٦٠ح ٩ٖ سػل١٬ ٢ٌحٟ جٝظ٧ؿذ  (ض )
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: اهضنبّْ ّغتػ الاخختبراح غٖر اهيخّافلج 

 ل٬حلر ٧٠صٚر ٧ًف٬ٚر ٝٞسِح٠ل ٠َ جٝنٜح٨٧ جٝس٩ ٠ُل٬ظخ ؤ١ ١٧ٜ٬ ٝؿ٨ جٟٝ

٬٧ظخ جلاػسٗحٌ دلظل ٜٝل جٝنٜح٨٧ ٧جٝسػف٬حز ٧جلإظفجءجز . ٬سٞٚح٥ح ١٠ ج٠ِٝلاء 

. ج٠ِ٠ٝلجٝسوػ٬ػ٬ر جٝس٩ جسؾـ٥ح 

 جٝسِفٕ ٩ُٞ جلأ٠ُحل ٬ٓف ج٠ٝس٧جٖٚر ٧ج٠ٝنحٜل ج٠ٝسِٞٚر ج٠ِ٠ٝل٬٧ظخ ٩ُٞ 

د٢ٌحٟ جٝظ٧ؿذ ؤ٧ ج٢ٝنحًحز ج٠ٝسِٞٚر دحلاؾسدحفجز ٧جٝس٩ ١ٜ٠٬ ؤ١ سػؿش ٩ٖ ؤ٠ح١ٜ 

٠سِؿؿذ ي١٠ ٢ٌحٟ جٝظ٧ؿذ ؤ٧ ج٬ٞ٠ِٝحز جٝس٬٢ٚر ٠صل نٜح٨٧ ج٠ِٝلاء ٧يدً جٝظ٧ؿذ 

٠٧ِح٬فذ جلأظ٦قذ ٠٧فجظِر ج٧٠ٝجؿ ج٠ٝلس٦ٜٞر ٠٧نح٥ؿجز جِٝح١٬ٞ٠ ؤ٧ فئلحء٥ٟ ؤ٧ 

سٚحف٬ف جلاؾسدحف ٧ن٦حؿذ ٠فجظِر ج٠ِٝح٬فذ ٠٧فجظِر جلإؿجفذ ٧فؿ٧ؿ ج٠ِٝلاء ؤ٧ 

  ؤ١ ج٠ِ٠ٝل٬٧ظخ ٩ُٞ . ٠نح٥ؿذ جِٝح١٬ٞ٠ ٧ٜـٝٛ جٝسٗس٬م جٝؿجؾ٫ٞ ٧جٝؾحفظ٫ 

١٧ٜ٬ ٝؿ٤٬ ل٬حلر ٧اظفجءجز ١ٜ٠٬ سًد٦ٚ٬ح ٢ُؿ٠ح لا ٬س٧جٖ٘ ؤ٧ ٬سٗ٘ ؤ٨ جؾسدحف ٠َ 

 .٠سًٞدحز ج٬٠ِٝل 

:  ٬٧ظخ ؤ١ سسي١٠ جٝل٬حلر ٧جلإظفجءجز ٠ح ٫ٞ٬ 

سػؿ٬ؿ ج٠ٝلث٬ٝ٧حز ٧ج٠ٝلث١٬ٝ٧ ١ُ جٝسِح٠ل ٠َ جلأ٠ُحل ٬ٓف ج٠ٝس٧جٖٚر  (ؤ )

٠سي٢٠ر ا٬ٚحٕ ج٠ِٝل ٧ػظخ سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز ج٠ِٝح٬فذ اـج ٜح١ )

 . (يف٧ف٬حً

. س٬٬ٟٚ ؤ٬٠٥ر ُؿٟ جٝس٧جٖ٘  (خ )

جسؾحـ جلإظفجءجز ٠ِٞٝحٝظر ج٧ٗٝف٬ر ٠َ جسؾحـ ؤ٨ ٙفجف ١ُ ٠ؿ٨ ٙد٧ل  (ض )

. جلأ٠ُحل ٬ٓف ج٠ٝس٧جٖٚر 
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. جلسفظحٍ ج٢ٝسحثط ٬ٓف ج٠ٝس٧جٖٚر ١٠ ج٬٠ِٝل ٠ٜٞح ٜح١ يف٧ف٬ح (ؿ )

. سػؿ٬ؿ ج٠ٝلث٬ٝ٧ر ١٠ٝ ٬ؾ٧ل ٦ٟٝ جٝػ٘ ٩ٖ جلسث٢حٕ ج٠ِٝل  (٣ )

 

٢ُ٧ؿ٠ح ٬ن٬ف جٝس٬٬ٟٚ ج٩ٝ ؤ١ جلأ٠ُحل ٬ٓف ج٠ٝس٧جٖٚر ١ٜ٠٬ ؤ١ سِحٝط ؤ٧ ؤ١ 

 ٠٬ٖح ٬سِٞ٘ دل٬حلر جٝؾحور  ج٠ِ٠ٝل٢٥حٛ جػس٠حلاز ٠ٝوؿج٬ٙر جٝن٨٧ٜ ١ُ ؤ٠ُحل ج

٧ًف٘ سػح٤ٞ٬ٝ ٖب١ جلإظفجءجز جٝسوػ٬ػ٬ر ٬ظخ جسؾحـ٥ح ٧ٖفجً ٝٞسِفٕ ٩ُٞ 

. جلألدحخ جٝظـف٬ر ٠ٞٝنٜٞر ٧اقجٝر جلألدحخ 
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: الإسراءاح اهخظضٖضٖج 

  ؤ١ ٬د٫٢ ل٬حلر ٧ًف٬ٚر ٧ؤ١ ١٬ِ٬ ٠لث٧لًا لاسؾحـ جلإظفجءجز ج٠ِ٠ٝل٩ُٞ 

جٝسوػ٬ػ٬ر ٢ُؿ جٜسنحٕ ؤ٬ر ؤ٠ُحل ٬ٓف ٠س٧جٖٚر ؤ٧ ػ٧٬ؿ ١ُ جٝل٬حلحز ٧جًٝف٘ 

. ج٠ٝـ٧ٜفذ ٩ٖ ٢ٌحٟ جٝظ٧ؿذ ؤ٧ ًف٘ جٝسن٬ٔل جٝس٬٢ٚر 

  ؤ١ ٧٬ص٘ ٬٧ًد٘ جٝس٬ٔفجز ج٧ًٞ٠ٝدر ٩ُٞ ًف٘ ج٠ِ٠ٝل٬٧ظخ ٩ُٞ 

. جٝسن٬ٔل ٧جٝس٩ س٦ٌف لٞد٬حس٦ح ١٠ ؾلال جلإظفجءجز جٝسوػ٬ػ٬ر 

٧سدؿؤ ًف٬ٚر جٝسوػ٬غ دسػف٬حز ٝسػؿ٬ؿ جٝلدخ جٝفث٬ل٫ ٠ٞٝنٜٞر ١ٜ٠٬٧ ؤ١ 

١٧ٜ٬ ١٠ د١٬ جلألدحخ ٠سًٞدحز ج٬٠ِٝل ؤ٧ ج٢٬ِٝحز ؤ٧ ٧٠جوٗحز ج٢٬ِٝر ؤ٧ جًٝف٬ٚر 

٧جلإظفجءجز ج٠ٝسدِر ٩ٖ جٝسػح٬ٝل ٦٠٧حفجز ج١٬٬٢ٗٝ ٧سؿف٬د٦ٟ ٧ج٧٠ٝجؿ ج٠ٝلس٦ٜٞر 

. ٧جلأظ٦قذ ٠٧ِح٬فس٦ح 

 جٝسِفٕ ٩ُٞ ج٠ِ٠ٝل٧دِؿ جٝسِفٕ ٩ُٞ ؤلدحخ ُؿٟ س٧جٖ٘ ج٠ِٝل ٬ظخ ٩ُٞ 

جلإظفجءجز جٝسوػ٬ػ٬ر ٧جؾس٬حف ٧سًد٬٘ جلإظفجءجز جلأٜصف ٠لاث٠ر لإقجٝر ج٠ٝنٜٞر 

. ٢٠٧َ سٜفجف٥ح 

ا١ ؤ٨ اظفجء ٬سدَ لإقجٝر ؤلدحخ ُؿٟ جٝس٧جٖ٘ ٬ظخ ؤ١ ١٧ٜ٬ دؿفظر ٢٠حلدر 

ٝػظٟ ج٠ٝنٜٞر ٬٧ِحؿل جلأؾًحف ج٠ٝس٧ِٙر ٧دِؿ سًد٬٘ اظفجءجز جٝسوػ٬غ ٬ظخ 

 ٠فجٙدر ج٢ٝسحثط ٝٞسإٜؿ ١٠ ؤ١ جلإظفجءجز جٝس٩ جسؾـز ٜح٢ز ِٖحٝر ٩ٖ ج٠ِ٠ٝل٩ُٞ 

٢ُ٧ؿ٠ح ١٧ٜ٬ جٝسِفٕ ٩ُٞ ُؿٟ . جٝسٔٞخ ٩ُٞ ج٠ٝنٜلاز جٝس٩ سٟ جٝسِفٕ ٦٬ُٞح 

 دل٬حلس٤ ٧ًف٤ٙ ج٠ِ٠ٝلجٝس٧جٖ٘ ؤ٧ جٝػ٧٬ؿ ٩ًِ٬ ٌلالًا ١٠ جٝنٛ ٩ُٞ اٝسقجٟ 

ج٢ِٞ٠ٝر ؤ٧ ٩ُٞ اٝسقج٤٠ د٦ـج جٝؿ٬ٝل ٖب١ ٩ُٞ ج٠ٝؾسدف ؤ١ ٬ظف٨ ٧دلفُر جٝسٗس٬م 
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٠صل ٥ـج جٝسٗس٬م جٝؾحه ٩ٞ٬ ٠دحنفذ جٝسًد٬٘ . ٩ُٞ ٠ظحلاز ج٢ٝنحً ج٬٢ِ٠ٝر 

٧جٝسٗس٬م جٝؾحه ٬ظخ ؤ١ ١٧ٜ٬ يف٧ف٬حً ًٖٚ . لإظفجء جٝسوػ٬غ ٬ٝئٜؿ ٠وؿج٬ٙس٤ 

. ٢ُؿ سِفى ٠وؿج٬ٙر ج٢ٝسحثط ٝٞؾًف 

 

: الإسراءاح اهّكبئٖج 

:  أً ج٠ِ٠ٝلؿوٓ 

٬سِفٕ ٩ُٞ جٝسػل٢٬حز ج٧ًٞ٠ٝدر ٠٧وحؿف ُؿٟ جٝس٧جٖ٘ ل٧جء ٜح٢ز س٬٢ٚر ؤ٧  (ؤ )

. ٠سِٞٚر د٢ٌحٟ جٝظ٧ؿذ 

. اُؿجؿ ؾًً ٝلإظفجءجز ج٧ٝٙحث٬ر  (خ )

. فوؿ جٝسػل١  (ض )

سي١٠ اظفجءجز جٝسوػ٬غ ؾ٧ًجز جٝدؿء ٧سًد٬٘ جٝل٬ًفذ ٝٞسإٜؿ ١٠ ٧ز

ٖح٬ُٞس٦ح ٧د٠ح سي١٠ جلإظفجءجز ج٧ٝٙحث٬ر دحلإيحٖر ا٩ٝ ٠فجظِر ًف٘ جٝسن٬ٔل 

. ٧سػ٬ٞل ج٢ٝسحثط ٧سػ٬ٞل ٢سحثط جؾسدحف جٜٝٗحءذ ٧سػ٬ٞل ج٠ٝؾحًف 

 

 : اهيـيليراسـج ّخفخٖص 

. ا١ ج٠ٝفجظِر ٧جٝسٗس٬م ١٠ ج٠ٌٝح٥ف ج٦ٝح٠ر ٩ٖ اؿجفذ ٢ٌحٟ جٝظ٧ؿذ 

  ٝٞسإٜؿ ١٠ ج٠ِ٠ٝل٧جٝسٗس٬م ٩ُٞ جٝظ٧ؿذ ٩٥ ٠فجظِر ؿ٧ف٬ر ٩ُٞ ٢ٌحٟ ظ٧ؿذ 

ٖح٬ُٞس٤ ٧سًد٤ٚ٬ ٧جلإٝسقجٟ د٤ ، ؤ٠ح ٠فجظِر جٝظ٧ؿذ ٩٦ٖ جؾسدحف ؿ٧ف٪ ٩ُٞ ٢ٌحٟ 

٬٧ظخ س٢ح٧ل . جٝظ٧ؿذ ٝٞسإٜؿ ؤ٤٢ ٫ٗ٬ د٠سًٞدحز ج٠ٝؾسدف ٠٧سًٞدحز ٠لس٬٧حز جٝظ٧ؿذ 
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ج٠ٝفجظِر ٧جٝسٗس٬م دػ٬ش سسي١٠ ٙحث٠ر ٠فجظِر سٗحو٬ل ج٧٠ٝي٧ُحز ج٬٠٬ٜٝحث٬ر 

.  ٧جٝس٩ ٬ظخ ٖػو٦ح ؾلال جٝسٗس٬م ٩ُٞ جٝظ٧ؿذ دح٠ِ٠ٝل

٩ُٞ٧ جٝظ٦حز ج٠ٝح٢ػر ٝٞس٬٧ٗى ٧جلاُس٠حؿ ؤ١ سظف٨ سٗس٬نحً ؿ٧ف٬حً ٧ٖ٘ ظؿ٧ل 

٧جس٠حٟ اظفجءجز جٝسٗس٬م ٩ُٞ  (ُحؿذ ٬لس٠ٜل ؾلال ُحٟ ٧جػؿ)ق٫٢٠ ٠ػؿؿ 

 ٝٞسإٜؿ ١٠ ؤ١ جٝسن٬ٔل ٬سٟ دًف٬ٚر سسٗ٘ ٠َ ٠سًٞدحز ٢ٌحٟ جٝظ٧ؿذ ج٠ِ٠ٝل٢نحًحز 

٬٧ظخ ؤ١ ٬س٢ح٧ل دف٢ح٠ط جٝسٗس٬م ٜل ج٢ِٝحوف جٝؾحور د٢ٌحٟ . ٧ٜـٝٛ ٥ـج جٝؿ٬ٝل 

. جٝظ٧ؿذ د٠ح ٩ٖ ـٝٛ ج٢ٝنحًحز جلاؾسدحفجز 

 ٩٥ جٝسؾ٬ًً ٧جٝسفس٬خ ٝٞسٗس٬م د٠ح ٬س٧جٖ٘ ٠ِ٠ٞٝلؤ١ ٠لث٬ٝ٧ر ٠ؿ٬ف ج٬ُ٧٢ٝر 

٥٧ـج جٝسٗس٬م ٬ظخ . ٠َ جٝظؿ٧ل جٝق٫٢٠ ج٧٠ٝي٧ٍ ٠ٜ٧ح ٧٥ ٧ًٞ٠خ ١٠ جلإؿجفذ 

ؤ١ ٬ظف٨ د٧جلًر ؤنؾحه ٠ؿفد١٬ ؤٜٗحء ٧جٝٞـ١٬ ٠ٜٞح ل٠ػز ج٧٠ٝجفؿ ١٧٢٧ٜ٬ 

. ٠لس١٬ٞٚ ١ُ ج٢ٝنحً ج٠ٝفجؿ جٝسٗس٬م ٤٬ُٞ 

٢ُ٧ؿ٠ح سئؿ٨ ٢سحثط جٝسٗس٬م ا٩ٝ نٛ ؤ٧ و٧جخ ٩ٖ جٝسن٬ٔل ٧ولاػ٬ر 

 ؤ١ ٬سؾـ جلإظفجءجز جٝسوػ٬ػ٬ر ج٧ٗٝف٬ر ج٠ِ٠ٝلجلاؾسدحفجز ؤ٧ ج٢ٝسحثط ٖب١ ٩ُٞ 

.   فد٠ح سسإصف ج٠ِ٠ٝل٧ؤ١ ٬دْٞ ج٬٠ِٝل ٜسحد٤ ٢ُؿ٠ح سؿل جٝسػف٬حز ؤ١ ٢سحثط 

ا١ ٠ظحل ج٢ٝنحً جٝؾحيَ ٝٞسٗس٬م ٧جلإظفجءجز جٝسوػ٬ػ٬ر ج٠ٝسفسدر ٦٬ُٞح 

 ؤ١ سسإٜؿ ؤ١ ٥ـ٣ جلإظفجءجز جٝسوػ٬ػ٬ر ٙؿ ج٠ِ٠ٝل٩ُٞ٧ اؿجفذ . ٬ظخ ؤ١ سلظل 

. جسؾـز ؾلال ٧ٙز ٠لاثٟ ٠٧سٗ٘ ٤٬ُٞ 

 ٠12فذ ٜل ) د٠لث٬ٝ٧س٦ح جٝس٬ٗ٢ـ٬ر ٧دو٧فذ ؿ٧ف٬ر ج٠ِ٠ٝل٩ُٞ٧ اؿجفذ 

٧ًدٚحً ٝظؿ٧ل ق٫٢٠ لد٘ اُؿجؿ٣ ٧ًف٬ٚر ٠ُل ٠ػؿؿذ ؤ١  ٬ظف٨ ٠فجظِر  (ن٦ف
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٢ٌٝحٟ جٝظ٧ؿذ ٢٧نحًحز جلاؾسدحف ٝٞسإٜؿ ١٠ جلس٠فجف ٠لاث٠س٦ح ٧ٖح٬ُٞس٦ح ٧لإؿؾحل 

٬٧ظخ ؤ١ سإؾـ ج٠ٝفجظِر ٩ٖ جلاُسدحف . ج٨ س٬ٔفجز ؤ٧ سػل٢٬حز يف٧ف٬ر  

جٝسٚحف٬ف ١٠ جٝفئلحء ٧ج٬ٚٝحؿجز ج٠ٝنفٖر ٢٧سحثط جٝسٗس٬م جٝػؿ٬ش ٧جلإظفجءجز 

جٝسوػ٬ػ٬ر ٧ج٧ٝٙحث٬ر ٧جٝس٬٬ٟٚ د٧جلًر ٬٥ثحز ؾحفظ٬ر ٢٧سحثط ج٠ٝٚحف٢ر د١٬ ج٠ِٝح٠ل 

٧جؾسدحفجز جٜٝٗحءذ ٧ؤ٬ر س٬ٔف ٩ٖ ػظٟ ٧٢٧ٍ ج٠ِٝل جٝظحف٪ ٧فؿ٧ؿ جِٝٗل ١٠ 

ج٠ِٝلاء د٠ح ٩ٖ ـٝٛ جٝنٜح٨٧ ٧ج٧ِٝج٠ل جلأؾف٨ ج٠ٝسِٞٚر دح٠ِٝل ٠صل سل٬٦لاز 

. يدً جٝظ٧ؿذ ٧ج٧٠ٝجفؿ ٧سؿف٬خ ج١٬٬٢ٗٝ 

  ٧ؤ١ سػس٨٧ ٩ُٞ ج٠ِ٠ٝل٬٧ظخ ؤ١ سٔـ٨ ٥ـ٣ ج٢ٝسحثط ٢ٌحٟ جٝسؾ٬ًً خ

٬٧ظخ سلظ٬ل ٠ح ١ٜ٠٬ ؤ١ ٢٬سط ١٠ . جلأ٥ؿجٕ ٧جٝؾًً جلإظفجث٬ر ِٝٞحٟ جٝـ٪ ٤٬ٞ٬ 

٠فجظِر جلإؿجفذ ٧جلإظفجءجز جٝس٩ جسؾـز ٩ُٞ٧ جلإؿجفذ ؤ١ سسإٜؿ ١٠ ؤ١ ٥ـ٣ 

جلإظفجءجز ٙؿ وؿفز ؾلال ٖسفذ ق٬٢٠ر ٢٠حلدر ٬٧ظخ س٧جٖف ٢لؾر ١٠ سٚف٬ف 

 . جلاُس٠حؿؿ٬ؿ ضجٝسٗس٬م ٧ج٠ٝفجظِر لأؾـ٣ ٩ٖ جلاُسدحف ٢ُؿ ز



 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انفظم انثـــاَٗ
 

يؼايم  تشغٛم  انجٕدج فٙ يتطهثاخ

 انتذانٛم 
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ٖ انفظم انثاٌ

 يؼايم انتذانٛم تشغٛم  انجٕدج فٙ يتطهثاخ

 

: ػرق اهـيل 

 ًف٘ جؾسدحف ٠سي٢٠ر ًف٘ ؤؾـ ج٢٬ِٝحز ٠٧ِحٝظس٦ح ٦ٞٚ٢٧ح ج٠ِ٠ٝل٬ظخ ؤ١ ٬لسؾؿٟ 

٧سؾق٦٢٬ح ٧سػي٬ف ج٧٠ٝجؿ جٝس٩ لسؾسدف ٧جٝس٩ ٬ظخ ؤ١ س٩ٗ د٠سًٞدحز ج٬٠ِٝل ٧جٝس٩ 

 ؤ١ ٬ئٜؿ ج٠ِ٠ٝل٬٧ظخ ٩ُٞ . ٬ٙحل٬ر  جلس١٧ٜ ٢٠حلدر ٝلاؾسدحف ٬٧ٗيل سٞٛ جًٝف٘ 

ؤ٤٢ ٬لسؾؿٟ آؾف ًد٤ِ ١٠ جًٝف٘ ج٬ٚٝحل٬ر الا اـج ٜح١ ١٠ ٬ٓف ج٢٠ٝحلخ ؤ٧ ج١ٜ٠٠ٝ 

٠ٜٞ٧ح ٜح١ يف٧ف٬حً ٖب٤٢ جًٝف٘ ج٬ٚٝحل٬ر ٬ظخ ؤ١ س١٧ٜ ٠ٜ٠ٞر .جلسؾؿج٤٠ 

. دحٝسٗو٬لاز جلإيح٬ٖر ٝي٠ح١ سًحد٘ ج٢ٝسحثط 

٬٧ِس٠ؿ جؾس٬حف جًٝف٬ٚر ٩ُٞ ُؿذ ٧ُج٠ل ؤ٦٠٥ح ؾ٧جه جلأؿجء جلألحل٬ر 

: ٬٧د١٬ جٝنٜل جٝسح٫ٝ ًف٬ٚر ج٠ِٝل جٝسٗو٬ٞ٬ر لاؾس٬حف جًٝف٬ٚر 
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ْم انتكانٛف يمثٕنح 

 

انًؤشر 

يا ٚترتة ػٍ ػذو انتأكذ 

 

أْذاف خٕاص الأداء 

 

اهػرق اهلبئيج 

 

اتتكار طرٚمح 
 

 

اكخظبدٖج 
ْم ْٗ يرضٛح 

 

 

 انطرٚمح يمثٕنح

 لا

َؼى 

َؼى 
 لا
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 ف ٤٬ُٞ ؤ١ ٬ؾسحف ج٠ِ٠ٝل٢ُ٧ؿ٠ح لا ٬ػؿؿ ج٬٠ِٝل جًٝف٬ٚر جٝلاق٠ر ٝلالسؾؿجٟ ٖب١ 

ج٠ِٝح٬٬ف ج٠ٝلاث٠ر ج٢٠ٝن٧فذ ؿ٬ٝ٧حً ؤ٧ ج٬٠٬ٞٙحً ؤ٧ ٠ػ٬ٞحً ؤ٧ ج٢٠ٝن٧فذ د٧جلًر 

ج٠ٌ٢٠ٝحز جٝس٬٢ٚر ـجز جٝل٠ِر جٝظ٬ؿذ ؤ٧ جٝس٩ ٢نفز ٩ٖ ج٠ٝظلاز ج٬٠ِٞٝر 

 .ج٠ٝؾسوور 

 ف ؤ٧ ٬سد٢ح٥ح ١ٜ٠٬ جلسؾؿج٦٠ح ؤ٬يحً اـج ٜح٢ز ج٠ِ٠ٝل ٧جًٝف٘ جٝس٩ ٬دسٜف٥ح 

٬٧ظخ اؾدحف ج٬٠ِٝل دحًٝف٬ٚر جٝس٩ . ٠لاث٠ر ٝٞٔفى ج٠ٝٚو٧ؿ ٧سٟ ٙد٦ٝ٧ح ٝٞسًد٬٘

 ف ؤ١ ٬ئٜؿ ؤ٤٢ ٬لسؾؿٟ ًفٙحً ٬ٙحل٬ر دنٜل وػ٬غ ٙدل ج٠ِ٠ٝل٩ُٞ٧ . جؾس٬فز 

٧اـج ٠ح س٬ٔفز جًٝف٘ ج٬ٚٝحل٬ر ج٠ٝلسؾؿ٠ر ٧ظخ . اظفجء جلاؾسدحفجز ٧ج٠ِٝح٬فجز 

. اُحؿذ جٝسإ٬ٜؿ 

  جؾدحف ج٬٠ِٝل دإ١ جًٝف٬ٚر ج٠ٝٚسفػر ٤٢٠ سِسدف ٬ٓف ٠لاث٠ر  ج٠ِ٠ٝل٩ُٞ٧ 

 ؤ١ ٬فٖى اظفجء جلاؾسدحف ٧ٖٚحً ٠ِ٠ٞٝلاـج ٜح١ جلأ٠ف ٜـٝٛ ؤ٧ ؤ٦٢ح ٙؿ٠٬ر ١ٜ٠٬٧ 

. ٦ٝـ٣ جًٝف٘ جٝس٩ ٙؿ سئصف ٩ُٞ ج٢ٝسحثط ج٠ٝفظ٣٧ ؤ٧ سٚٞل ١٠ ولاػ٬س٦ح 

  لالسؾؿج٠حس٤ جٝؾحور ٬ظخ ؤ١ ٠ِ٠ٝل٧اؿؾحل ًف٘ جؾسدحفجز ٧ً٠فذ دح

. س١٧ٜ ٢نحًحً ٠ؾًًحً ٧ؤ١ س١٧ٜ ٠ِس٠ؿذ دح١٬٬٢ٗٝ جلأٜٗحء ٧٠٧صٚر دح٧٠ٝجفؿ جٜٝح٬ٖر 

٬٧ظخ سػؿ٬ش ٥ـ٣ جٝؾًً ٠َ جٝس٧ًف ٬٧ظخ ؤ١ ٬ئٜؿ جلاسوحل جِٝٗحل د١٬ ٜل 

ج١٬٬٢ِ٠ٝ ٢ُ٧ؿ٠ح ١٧ٜ٬ ١٠ جٝيف٧ف٪ جلسؾؿجٟ ًف٘ ٬ٓف ٧٠ظ٧ؿذ ٩ٖ "ج١٬٬٢ٗٝ 

جًٝف٘ ج٬ٚٝحل٬ر ٖب١ ـٝٛ ١٧ٜ٬ ؾحيِحً ٝلاسٗح٘ ٠َ ج٬٠ِٝل ٬٧ظخ ؤ١ ٬سي١٠ 

٬٧ظخ ؤ١ س٧ص٘ جًٝف٘ . ٧٠جوٗحز ٧جيػر دحػس٬حظحز ج٬٠ِٝل ٧ٓفى جلاؾسدحف 
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ج٠ٝدسٜفذ ظ٬ؿج ٙدل جلسؾؿج٦٠ح ٧ؤ١ س١٧ٜ ٠سحػر ٝلاؾسدحف د٧جلًر ج٬٠ِٝل 

. ٧ج٠ٝلس٬ٗؿ١٬ ج٠ٝؾ١٬ٝ٧ ج٭ؾف١٬ 

١ٜ٠٬٧ اؿؾحل ًف٘ ٧ؤلح٬ٝخ ظؿ٬ؿذ ٙدل اظفجء جلاؾسدحف ٧ؤ١ سػس٨٧ ٩ُٞ جلأٙل 

: ج٠٧ِٞ٠ٝحز ج٭س٬ر 

. ج٢ًٝح٘  (ؤ )

. ٧وٕ ٧٢ٍ ج٠ٝحؿذ ج٠ٝؾسدفذ  (خ )

. ج٠ٝئنفجز ٧ج٬٠ٜٝحز جٝلاقٟ سٚؿ٬ف٥ح  (ض )

. جلأظ٦قذ ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٧ج٬ٚٝحل٬ر ج٧ًٞ٠ٝدر  (ؿ )

. جٌٝف٧ٕ جٝد٬ث٬ر ج٧ًٞ٠ٝدر ٧ٖسفذ جٝصدحز ج٧ًٞ٠ٝدر  (٣ )

. ٧وٕ ًٝف٬ٚر ج٠ِٝل ٠سي٢٠حً  (٧ )

.  جٝسؾق١٬ ٧جُحؿذ ج٠ٝحؿذ – ج٢ٝٚل – ج٠ِٝحٝظر –ٝو٘ ُلا٠حز ٝٞسِفٕ  -

٠فجظِر جلأظ٦قذ ٝٞسإٜؿ ؤ٦٢ح س٠ِل دٜٗحءذ ٠ٜٞ٧ح سًٞخ جلأ٠ف ٠ِح٬فس٦ح  -

. ٧يد٦ًح ٙدل ٜل جلسؾؿجٟ 

. ًف٘ سلظ٬ل ج٠ٝلاػٌحز ٧ج٢ٝسحثط  -

. اظفجءجز جلأ٠ح١  -

. ج٠ِٝح٬٬ف ٧ج٠ٝسًٞدحز ٝٞٚد٧ل ٧جٝفٖى  (ق )

. سلظ٬ل جٝد٬ح٢حز ٧ًف٘ سػ٦ٞ٬ٞح ٧ُفي٦ح  (ع )

. جلإظفجءجز ج٠ٝسدِر ٝسٚؿ٬ف ج٢ٝسحثط ٬ٓف ج٧٠ٝص٧٘ د٦ح  (ً )
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٢ُ٧ؿ٠ح سنس٘ ج٢ٝسحثط د٧جلًر س٬٢ٚحز ا٬ٜٝسف٬٢٧ر ٠ِٝحٝظر جٝد٬ح٢حز ٖب١ 

 .جلسٚفجف ٬ٝ٧ِٚ٠٧ر ج٢ٌٝحٟ ٬ظخ ؤ١ ٢٧ٜ٬ح ـ٧ ٠لس٨٧ دػ٬ش لا ٬ئصف ٩ٖ ؿٙر ج٢ٝسحثط

٬٧ظخ ؤ١ ١٧ٜ٬ ج٢ٌٝحٟ ج٠ٝلسؾؿٟ ٙحؿفجً ٩ُٞ س٬٬٠ق ؤ٬ر ؤًُحل ؾلال سًد٬٘ 

. جٝدف٢ح٠ط ٧ؤ١ ٬سؾـ جلإظفجءجز ج٠ٝلاث٠ر 

 جٝسػح٬ٝل ؤ١ سئٜؿ ٙؿفس٦ح ٩ُٞ ا٢ظحق ؤؿجء ٠في٫ ٠َ ٠ِح٠ل٬٧ظخ ٩ُٞ 

. ؾوحثه ؤؿجء جٝس٧ص٬٘ لأ٨ ًف٬ٚر ٧ـٝٛ ٙدل اظفجء سػ٬ٞل ٢٬ِٞٝحز 

 ٬٧وؿ٘  ج٠ِٝح٠ل٬٧ظخ ؤ١ سؿفك ٙحد٬ٞر جٝسًد٬٘ ًٝٞف٘ ج٠ٝلسؾؿ٠ر ٩ٖ

٦٬ُٞح ٙدل جلسؾؿج٦٠ح ٠ٜٞ٧ح ٜح١ ٠سحػحً ٬ظخ جلسؾؿجٟ ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٝسػؿ٬ؿ ؤ٬ر 

ج٢ػفجٖحز ٠ٌ٢٠ر ٧اـج ٟٝ ١ٜ٬ ـٝٛ ٢ٜ٠٠حً ٧ظخ ٠ٚحف٢ر ج٢ٝسحثط دسٞٛ جٝس٩ ٬ػول 

٦٬ُٞح دحلسؾؿجٟ س٬٢ٚحز ؤؾف٨ ١٠ ج٠ٝٗيل ؤ١ س١٧ٜ ٠د٢٬ر ٩ُٞ ؤلحك ٠ٔح٬ف 

٧سػؿ٬ؿ ٠ؿ٨ ُؿٟ جٝصٚر ٬ظخ ؤ١ ١٧ٜ٬ ظقءجً ١٠ ٬ٞ٠ُر جٝس٧ص٬٘ ٧ؤ١ ١٧ٜ٬ . ٝٞسػ٬ٞل 

. ؤلحل٬حً ٝيدً جٝظ٧ؿذ جٝلحثؿ 

٬٧ظخ ؿفجلر ٙحد٬ٞر جٝسًد٬٘ جٜٝح٠ل ٜٝل جًٝف٘ ج٠ٝلسؾؿ٠ر ٧ج٢ٝسحثط ٧د٬ح١ 

ػؿ٧ؿ سًد٬ٚحس٦ح ٧ؤ١ س١٧ٜ جًٝف٘ ج٠ٝلسؾؿ٠ر ؾحيِر ٢ٌٝحٟ يدً جٝظ٧ؿذ 

  ؤ٤٢ ١٠ ج٠ٝلاثٟ سد٩٢ نٜل ٧٠ػؿ ٝٚحد٬ٞر سًد٬٘ ج٠ِ٠ٝل٧فد٠ح ٬ظؿ . ٧ج٠ِٝح٬فذ 

. جًٝف٘ 

ا١ جٝس٧ًفجز ٩ٖ ج٦٢٠ٝط ٧جٝس٬٢ٚحز ٬سًٞخ س٬٬ٔف ٩ٖ جًٝف٘ ج٠ٝلسؾؿ٠ر ١٠ 

٧ٙز ٭ؾف ٧جًٝف٘ جٝٚؿ٠٬ر ج٠ٝٞٔح٣ ٬ظخ لػد٦ح ١ٜٝ٧ ٬ظخ ػظق٥ح لأٓفجى 

٧جًٝف٘ ج٢٠ٝٚػر جٝدؿ٬ٞر ٬ظخ ؤ١ . ٦٬ُٞح  (٠ٞٔح٣)جلأفن٬ٕ ٬٧ظخ ٧يَ ُلا٠ر 
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 جٝـ٨ ٧جٖ٘ ٩ُٞ جلسؾؿجٟ ج٠ِ٠ٝلس١٧ٜ ٜح٠ٞر جٝس٧ص٬٘ ٠٧ظحق٣ ١٠ ج٠ٝلث٧ل خ

. جًٝف٬ٚر ٧سحف٬ؽ ٥ـ٣ جلإظحقذ 

٢ُ٧ؿ٠ح سظف٨ سِؿ٬لاز ٬ًٗٗر ٩ُٞ جًٝف٬ٚر ج٠ٝلسؾؿ٠ر سن٠ل س٬٬ٔف ػظٟ 

ج٢٬ِٝر ٧جلسؾؿجٟ ٧ٜجنٕ ٠ؾسٞٗر ٖب١ جًٝف٬ٚر ج٢٠ٝٚػر ٬ظخ ؿفجلر ٙحد٬ٞر سًد٦ٚ٬ح 

٢ُ٧ؿ٠ح . ٧سد٬ح٦٢ح ٝٞظ٦حز ج٠ٝح٢ػر ٝٞس٬٧ٗى ؤ٧ جلاُس٠حؿ ٩ٖ جٝق٬حفذ ج٠ٝٚدٞر 

٬ن٠ل جٝس٬ٔف ٩ٖ جًٝف٬ٚر س٬ٔفجً ٩ٖ ج٢ًٝح٘ ٠صل جٝس٬ٔف جٝظ٥٧ف٪ ٩ٖ جٝس٧ٝ٧٢ٜظ٬ح ؤ٧ 

. لاُس٠حؿ ٠لدٚحً ل  جٝػو٧ل ٩ُٞ ٧٠جٖٚر جٝظ٦حز ج٠ٝح٢ػر ج٠ِ٠ٝلج٦٢٠ٝط ٖب١ ٩ُٞ 

لاُس٠حؿ ٥٧٠٬ٚ٠٧ح ؤ١ سًٞخ اُحؿذ س٬٬ٟٚ ٦ٝـ٣ جٝس٬٢ٚر ل٧ؤ٤٢ ١٠ ػ٘ جٝظ٦حز ج٠ٝح٢ػر 

 . ج٠ِ٠ٝلجُس٠حؿجً ٩ُٞ ج٢ًٝح٘ جٝٚحثٟ ٠ِٞٝل ج٠ِٝس٠ؿ ؿجؾل 

 ٬ُ٧٢ر ًف٘ ج٠ِٝل ج٠ٝلسؾؿ٠ر دبظفجءجز ٠ؾًًر ج٠ِ٠ٝل٬٧ظخ ؤ١ ٬ي١٠ 

 :سنس٠ل

. ٠ؾًًحز يدً جٝظ٧ؿذ جٝؿجؾ٫ٞ دحلسؾؿجٟ س٬٢ٚحز اػوحث٬ر  (ؤ )

. جلانسفجٛ ٩ٖ ٠ٚحف٢حز ٠َ ٠ِح٠ل ؤؾف٨ ؤ٧ دفج٠ط جؾسدحف جٝظ٧ؿذ  (خ )

جلالس٠ِحل ج٢٠ٝسٌٟ ٧٠ٞٝجؿ ج٠ٝفظ٬ِر ؤ٧ يدً جٝظ٧ؿذ جٝؿجؾ٫ٞ دحلسؾؿجٟ ٧٠جؿ  (ض )

. ٠فظ٬ِر صح٬٧٢ر 

. سٜفجف جلاؾسدحفجز ؤ٧ ج٠ِٝح٬فجز دحلسؾؿجٟ ٢ٗك جًٝف٬ٚر ؤ٧ ٬ٓف٥ح  (ؿ )

. اُحؿذ جلاؾسدحفجز ؤ٧ ج٠ِٝح٬فجز ٧٠ٞٝجؿ ج٠ٝػسظقذ  (٣ )

 .فدً ج٢ٝسحثط ٝٞؾوحثه ج٠ٝؾسٞٗر ٧٠ٞٝجؿ  (ّ )
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: أخذ اهـٌٖبح ّيـبهسخِب ّخضغٖرُب 

ا١ جلاؾسدحفجز جٝسػ٬ٞ٬ٞر فد٠ح س١٧ٜ ِٝؿذ آفجى ٦٢٠ح سػؿ٬ؿ ٠٬ٙر ٠س٧لًر 

٠ٝئنف ٩ٖ ٢٬ُر ؤ٧ سػؿ٬ؿ و٧فذ ١ُ ٠٬ٙر سف٬ٜق ج٠ٝئنف ُدف ٢٬ُر ؤ٧ ٝسػؿ٬ؿ 

س٧ٞش ٠ػ٩ٞ ٩ٖ ج٢٬ِٝر ٧د٧ي٧ع ٖب١ ًف٬ٚر ؤؾـ ج٢٬ِٝر ل٧ٕ ٬ِس٠ؿ ٩ُٞ لدخ 

. جٝسػ٬ٞل 

٧اـج ٜح١ جٝظقء ج٠ٝلسؾؿٟ ٩ٖ جٝسػح٬ٝل لا ٠٬صل ج٢٬ِٝر جلأو٬ٞر ٖب٤٢ ل١٧ٜ٬ ١٠ 

جٝوِخ ؤ١ س٢لخ ج٢ٝس٬ظر جٝسػ٬ٞ٬ٞر ا٩ٝ سٞٛ ج٧٠ٝظ٧ؿذ ؤولًا ٠٦٠ح ٜح٢ز ظ٧ؿذ 

٧فد٠ح سِس٠ؿ ج٢ٝسحثط ج٦٢ٝحث٬ر . جٝسػح٬ٝل جٝس٩ ؤظف٬ز ؤ٧ ٠٦٠ح اظف٬ز جٝسػح٬ٝل د٢ِح٬ر 

. ٩ُٞ جًٝف٬ٚر جٝسػ٬ٞ٬ٞر ج٠ٝلسؾؿ٠ر ٦٢ٜٝ٧ح لسِس٠ؿ ؿجث٠حً ٩ُٞ ٬ٞ٠ُر ؤؾـ ج٢٬ِٝحز 

٧اـج سًٞدز اظفجءجز سػل١٬ جًٝف٘ جٝسػ٬ٞ٬ٞر جلسؾؿجٟ ٬٠ٜحز ؤٙل ١٠ ج٢٬ِٝر 

ٖب١ جٝؾًإ ج٠ٝوحػخ ٢ُؿ ؤؾـ ج٢٬ِٝر ل٧ٕ ٬قؿجؿ ؤ٬٠٥ر ٧لا ١ٜ٠٬ يدً جٝؾًإ 

ج٢ٝحنت ١ُ ؤؾـ ج٢٬ِٝحز دحلسؾؿجٟ ٧٠جؿ ٬ٙحل٬ر ؤ٧ ٠فظ٬ِر ٧ًف٬ٚر ؤؾـ ج٢٬ِٝحز ٩٥ 

ؿجث٠حً ٠وؿف ٝٞؾًإ ٩ٖ٧ جِٝؿ٬ؿ ١٠ ج٠ٝظحلاز جٝؾحور دحٝسػح٬ٝل ٖب١ ج٠ٝنحٜل 

ج٠ٝوحػدر ٢ُؿ ؤؾـ ج٢٬ِٝحز ٙؿ ؤن٬ف ا٦٬ٝح ٧٧صٚز جًٝف٘ ٢٧نفز ٬٧ظخ ٩ُٞ 

٢ُ٧ؿ٠ح لا .  ٠ٜٞح ٜح١ ـٝٛ ٠لاث٠حً جِٝح٬٠ٝرج٠ٝػ١٧ٞٞ ؤ١ ٬فظ٧ِج ا٩ٝ جًٝف٘ ج٬ٚٝحل٬ر 

سسحع ًف٘ ٢٬ِ٠ر ٖب١ ٩ُٞ ج٠ٝػٞل ؤ١ ٬ِس٠ؿ ٩ُٞ جٝؾدفذ ؤ٧ ٧ً٬ٍ ًفٙحً ؤؾف٨ 

٩ٖ٧ ػحٝر جٝنٛ ٖب١ ج٠ٝحؿذ ٠ظحل جٝسػ٬ٞل ٧ؤ٨ ٢٬ُحز . ٠ًدٚر ٩ٖ ؤٓفجى ٠نحد٦ر 

. سئؾـ ٦٢٠ح ٬ظخ ٠ِح٠ٞس٦ح ؿجث٠حً ٩ُٞ ؤ٦٢ح ٠سدح٢٬ر 
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ا١ جؾس٬حف ٢٬ُر ؤ٧ ٢٬ُحز ٠لاث٠ر ١٠ ٬٠ٜحز ٜد٬فذ ١٠ ج٠ٝحؿذ ٩٥ ٠فػٞر 

٩ٖ٧ جٝػحٝر . ٩٥٧ ٢حؿفجً ٠ح س١٧ٜ ؤ٠فجً ٠دحنفجً . ٥ح٠ر ٩ٖ جٝسػح٬ٝل ج٬٠٬ٜٝحث٬ر 

ج٠ٝصح٬ٝر اـج ٜح٢ز ج٢ٝسحثط ج٦٢ٝحث٬ر ـجز ٠٬ٙر ٬ٞ٠ُر ٬ظخ اظفجء ٠فػٞر ؤؾـ ج٢٬ِٝحز 

د٧جلًر ؤ٧ سػز انفجٕ آؾـ ٢٬ُحز ٠ح٥ف ـ٧ ؿفج٬ر د٠ػس٨٧ جٝسػح٬ٝل ج٬ٜٞٝر ٥٧ـج 

. جٝنؾه ٓحٝدحً ٠ح ١٧ٜ٬ ٠ػٞلًا ؤ٧ ؤػؿ ج٠ٝؿفد١٬ ج٠ٝسؾوو١٬ ٩ٖ ؤؾـ ج٢٬ِٝحز 

٧ػ٬ش ؤ٤٢ ٬ٝك ٬ٞ٠ُحً جلالسِح٢ر دحلانؾحه ج٦٠ٝفذ ٩ٖ ٠ظفؿ ؤؾـ ج٢٬ِٝحز ٖب١ 

  ٬نظَ جٝسِح١٧ ٠َ ج٬٠ِٝل ٧اًُحث٤ ج٢ٝو٬ػر ٧فد٠ح ج٠ٝلحُؿذ ج٬ٞ٠ِٝر ٝٞسإٜؿ ج٠ِ٠ٝل

. ١٠ ؤ١ ج٢٬ِٝحز جٝس٩ ٬ظٞد٦ح ج٬٠ِٝل ٢٠حلدر دٚؿف جلإ٠ٜح١ 

٢٥حٛ ٧ٙجُؿ ٥ح٠ر ٬ظخ اسدح٦ُح ٢ُؿ سو٬٠ٟ ٧اُؿجؿ ؤ٧ اسدحٍ جلسفجس٬ظ٬ر لأؾـ 

: ج٢٬ِٝحز 

٬ظخ س٦ٟٗ جٝٔفى ١٠ جٝسػح٬ٝل ٬٧و٠ٟ ًف٬ٚر ؤؾـ ج٢٬ِٝحز ٧ٖٚحً ٝـٝٛ  (ؤ )

. ٧سِس٠ؿ جلسفجس٬ظ٬ر جؾـ ج٢٬ِٝحز ٩ُٞ ًد٬ِر ج٠ٝنٜٞر ٩ُٞ لد٬ل ج٠ٝصحل

. اـج ٜح١ ٠س٧لً سف٬ٜق ج٠ٝئنف ج٠ٝفجؿ سػ٤ٞ٬ٞ ٩ٖ ج٢٬ِٝر ٧ًٞ٠دحً  -

. اـج ٜح١ س٧ق٬َ ج٢ِٝوف ج٠ٝفجؿ سػ٤ٞ٬ٞ ٩ٖ ج٢٬ِٝر ٧ًٞ٠دحً  -

اـج ٜح١ ١٠ ج٠ٝس٧َٙ ؤ١ س١٧ٜ ج٢٬ِٝر ٧ٞ٠صر د٢ِوف ١٬ِ٠ ١٠٧ ج٠ٝػس٠ل  -

. ؤ١ س١٧ٜ ٢٥حٛ ٧ُج٠ل ٬ٓف سػ٬ٞ٬ٞر ٠صل ًد٬ِر ج٢٠ًٝٚر ج٠ٝؾسدفذ 

١٠ جٝؾًإ جٖسفجى ؤ١ ٜل ج٢٬ِٝحز ٠سظح٢لر ػس٩ ٧ا١ دؿز ٜـٝٛ ٢ُ٧ؿ٠ح  (خ )

س١٧ٜ ج٢٬ِٝر ٩ٖ جص١٬٢ ؤ٧ ؤٜصف ١٠ جلأ٧ًجف ج٬ٗٝق٬حث٬ر ٖب١ س٧ق٬َ ج٠ٝحؿذ 

ج٠ٝفجؿ ٬ٙحل٤ فد٠ح ٬س٬ٔف ٩ٖ ٜل ٧ًف ٧فد٠ح ٜح١ ١٠ ج٠ٝلاثٟ ٖول ج٧ًٝف١٬ 

٠٧ِح٤ٞ٠ ٜل ٠٦٢٠ح ٢٬ِٜر ٢٠ٗوٞر ٧دح٠ٝصل فد٠ح ٜح١ ١٠ ج٠ٝلاثٟ ؾًٞ 
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٩ٖ٧ ج٧٠ٝجؿ جٝوٞدر . ج٧ًٝف١٬ ٠ِحً ٧ج٠ِٝل ٩ُٞ سظح٢ل٠٦ح ٩ٖ ٧ًف ٧جػؿ 

فد٠ح ١٧ٜ٬ ٢٥حٛ سٗح٧سحً ٠ٞػ٧ٌحً ٩ٖ سف٬ٜق ج٠ٝحؿذ ج٠ٝفجؿ ٬ٙحل٦ح اـج ٜح١ 

س٧ق٬َ ػظٟ جٝػد٬دحز ٠ٞٝحؿذ جٝفث٬ل٬ر ٬سٗح٧ز ٜص٬فجً ؾلال ٖسفذ ق٬٢٠ر ػ٬ش 

اـج ٜح١ ـٝٛ ٬ٞ٠ُحً . سسفلخ ج٢٬ِٝر ٧فد٠ح ٜح١ ١٠ ج٠ٝلاثٟ ٙدل ؤؾـ ج٢٬ِٝر 

٧دح٠ٝصل فد٠ح . ؾًٞ ج٠ٝحؿذ ٝٞسإٜؿ ١٠ ؤ١ س٧ق٬َ ػظٟ جٝػد٬دحز ٠٬صل جٝػ٬ٚٚر 

٬سٗح٧ز س٧ق٬َ سف٬ٜق ج٠ٝحؿذ ج٠ٝفجؿ سٚؿ٬ف٥ح ٩ٖ ج٢٬ِٝر جٝوٞدر ٢ُؿ٠ح سسِفى 

. ؤظقجء ١٠ ج٢٬ِٝر لاظ٦حؿجز ٠ؾسٞٗر 

٬ظخ جلأؾـ ٩ٖ جلاُسدحف ٢ُؿ سو٬٠ٟ جلسفجس٬ظ٬ر ؤؾـ ج٢٬ِٝحز ؾ٧جه ج٠ٝحؿذ  (ض )

ج٠ٝفجؿ سٚؿ٬ف٥ح ٧فد٠ح ٜح١ ١٠ ج٦٠ٟٝ جلأؾـ ٩ٖ جلاُسدحف سًح٬ف ج٠ٝحؿذ 

٧ػلحل٬س٦ح ٝٞي٧ء ٧سإصف٥ح دحٝػفجفذ ٢٧نح٦ًح ج٬٠٬ٜٝحث٫ ٧ٜـٝٛ جؾسدحف 

٬٧ظخ جؾس٬حف جلأظ٦قذ ج٠ٝلسؾؿ٠ر . جلأظ٦قذ ٧ٌف٧ٕ جٝسِدإ٣ ٧جٝسؾق١٬ 

لأؾـ ج٢٬ِٝحز ٧ًف٘ سظقؤ٣ ج٢٬ِٝر ٦ٞٚ٢٧ح ٧سػي٬ف٥ح ٧ػ٦ٌٗح ٧جلسؾلاو٦ح 

٧ـٝٛ ٝسظ٢خ ؤ٬ر س٬ٔفجز ٬ٓف ٠ٚو٧ؿذ ٩ٖ ًد٬ِر ج٢٬ِٝر ٧جٝس٩ فد٠ح سئصف 

. ٩ُٞ ج٢ٝسحثط ج٦٢ٝحث٬ر 

ا١ ٧٦ٗ٠ٟ جٝؾًإ ج٧ٝق٫٢ ؤ٧ جٝػظ٫٠ ٢ُؿ ؤؾـ ج٢٬ِٝر ٬ظخ ؤؾـ٣ ٩ٖ جلاُسدحف 

٧فد٠ح ٜح١ ١٠ ج٠ٝلاثٟ ايحٖر . ٧ٜـٝٛ ؤ٬ر ؤظ٦قذ سػسحض ٠ِٝح٬فذ ؿ٬ٙٚر 

٠٬ٜح٬٧حز ٧٠ٜجؿ ػحٌٖر ٠صل جلأػ٠حى ٠٧يحؿجز جلأٜلؿذ ٩ُٞ ج٢٬ِٝحز 

ٝسصد٬س٦ح ٥٧ـج ٩ُٞ ؿفظر ُح٬ٝر ١٠ جلأ٬٠٥ر ٩ٖ سػ٬ٞل جٝسف٬ٜقجز ج٠ٝس٢ح٬٥ر 

٩ٖ جٝؤف ٢ُؿ٠ح س١٧ٜ ٢٥حٛ ؾ٧ًفذ ١٠ ؤؿ٠وحه ج٧٠ٝجؿ ج٠ٝفجؿ سٚؿ٬ف٥ح 

. ٩ُٞ ظؿفج١ جلأ٬ُ٧ر ج٠ٝلسؾؿ٠ر ٝسؾق١٬ ج٢٬ِٝحز 
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فد٠ح ٜح١ ١٠ جٝيف٧ف٪ جلأؾـ ٩ٖ جلاُسدحف جلالسؾؿجٟ ٧ج٠٬ٚٝر ٠ٞٝحؿذ  (ؿ )

جلأو٬ٞر ج٠ٝسد٬ٚر د٠ظفؿ ؤؾـ ج٢٬ِٝر ٝٞسػ٬ٞل ٬٧ِسدف ؤؾـ ج٢٬ِٝحز دًف٬ٚر ٬ئصف 

. ٦٬ُٞح ١٠ جٝل٧ء دػ٬ش ٬ظ٦ِٞح ُؿ٠٬ر ج٠٬ٚٝر ٧ج٢َٝٗ 

 جٝنفخ ٧  ؾًر ٧اظفجءجز لأؾـ ٢٬ُحز ٬٠ح٣ ج٠ِ٠ٝل٬ظخ ؤ١ ١٧ٜ٬ ٝؿ٨  (٣ )

. ٝوفٕ ٢ُؿ٠ح سظف٨ سػح٬ٝل ٧٠ٝجؿ ؤ٧ ؤ٧لحً ؤ٧ ٢٠سظحز ج

. ا١ ؾًر ٧ًف٬ٚر ؤؾـ ج٢٬ِٝحز ٬ظخ س٧جٖف٥ح ١ُ ج٧٠َٝٙ ج٠ٝفجؿ جؾسدحف٣ 

٦٠٧ح ٜح٢ز جلالسفجس٬ظ٬ر ج٠ٝلسؾؿ٠ر لأؾـ ج٢٬ِٝحز ٖب٤٢ ١٠ جلأ٬٠٥ر جٝػ٬٧٬ر 

ؤ١ ٬ػسٌٗ ج٠ٝلث٧ل ١ُ ؤؾـ ج٢٬ِٝر دلظل ٧جيغ ٝلإظفجءجز ج٠ٝسؾـذ 

دحٝسفس٬خ  ػس٩ ١ٜ٠٬ ١٠ جٝسٜفجف ج٠ٝس٠حصل ٬٧ظخ س٧ص٬٘ اظفجءجز ؤؾـ 

. ج٢٬ِٝحز دًف٬ٚر ٜح٠ٞر ٧ؿ٧ف٬ر 

د٠ح ١٧ٜ٬ ١٠ ج٬ٗ٠ٝؿ ؤ١ ٬ػس٨٧ ج٠ٜٝح١ ٢ُ٧ؿ٠ح سئؾـ ؤٜصف ١٠ ٢٬ُر ١٠ ٢ٗك  (٧ )

جٝس٧ص٬٘ ٩ُٞ نٜل س٧ي٬ػ٫ ٧٬ٝيغ ٠ٜح١ ؤؾـ ج٢٬ِٝر ٧ـٝٛ ٬ظِل ١٠ 

جٝل٦ل سٜفجف ؤؾـ ج٢٬ِٝحز ١٠ ٢ٗك ج٠ٜٝح١ اـج سًٞخ جلأ٠ف ـٝٛ ٩ٖ ٧ٙز 

. لاػ٘ ٧ٜـٝٛ فد٠ح ٬لحُؿ ٩ٖ ج٧ٝو٧ل ا٩ٝ جلس٢سظحز ١٠ ٢سحثط جٝسػح٬ٝل 

 ٬ٓف ٠لث٧لًا ١ُ ٠فػٞر ؤؾـ ج٢٬ِٝحز ١٧ٜ٬ ١٠ ج٠ٝلاثٟ ج٠ِ٠ٝل٢ُؿ٠ح ١٧ٜ٬  (ق )

. ؤ١ ٬ـٜف ٩ٖ جٝسٚف٬ف ؤ٤٢ ٙؿ سلٟٞ ج٢٬ِٝر ٧ٙحٟ دسػ٦ٞ٬ٞح 

  ٙؿ ٙحٟ دبظفجء ٠فػٞر ؤؾـ ج٢٬ِٝحز ١٧ٜ٬ٖ ١٠ ج٠ٝلاثٟ ج٠ِ٠ٝلؤ٠ح اـج ٜح١ 

. ـٜف ًف٬ٚر ج٠ِٝل جٝس٩ جلسؾؿ٠ز ٧ؤ٬ر ٠ٞػ٧ٌحز ٙؿ ١٧ٜ٬ ٦ٝح سإص٬ف ٩ُٞ ج٢ٝسحثط 

ا١ سِدثر ج٢٬ِٝر ٧جلأظ٦قذ ج٠ٝلسؾؿ٠ر ٝٞسِح٠ل ٠َ ج٢٬ِٝر ٬ظخ ؤ١ سؾسحف 

دػ٬ش س١٧ٜ ٜل جلألًغ جٝس٩ سلا٠ك ج٢٬ِٝر ؾح٠ٞر ٬٧ظخ ؤ١ ٩ًِ٬ ج٥س٠حٟ ؾحه 
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لاػس٠حل س٧ٞش ج٢٬ِٝحز ١ُ ًف٬٘ ـ٧دح٬٢ر جٝٗٞقجز ؤ٧ ج٠ٝد٬ؿجز ١٠ ظؿفج١ ج٧ُٝحء 

ؤ٧ ًٓحث٤ ٬٧ظخ ؤ١ سي١٠ ًف٬ٚر سِدثر ج٢٬ِٝر ُؿٟ جٝسلدخ ٩ٖ ؤ٬ر ؤؾًحف ٬٠٬ٜحث٬ر 

ؤ٧ د٧ٝ٧٬ظ٬ر ٬٧ظخ ؤ١ س١٧ٜ جٝسِدثر ٧جٝس٬ًٔر ٜح٬ٖر ٝي٠ح١ ُؿٟ سلفخ ج٢٬ِٝر ١٠ 

. ج٧ُٝحء ؤ٧ س٧ٞص٦ح 

٩ٖ٧ دِى جٌٝف٧ٕ ٩ُٞ لد٬ل ج٠ٝصحل ٢ُؿ٠ح سئؾـ ج٢٬ِٝر لأٓفجى ٙح٬٢٧٢ر 

دػ٬ش لا سل٠غ دحٝػو٧ل ٩ُٞ ظقء ١٠ ٥ـ٣ . ٖب١ ٬ظخ ؤ١ سٔٞ٘ ج٢٬ِٝر ظ٬ؿجً 

ج٢٬ِٝر ؿ١٧ ٖى جلأؾسحٟ ٧سإ٬ٜؿ جٝػحٝر جٝظ٬ؿذ جٝس٩ ٧ظؿز ٦٬ُٞح جلأؾسحٟ ٩٥ ظقء 

. ١٠ سٚف٬ف جٝسػح٬ٝل 

ا١ ج٠ٝٞو٘ جٝـ٨ ٧٬يَ ٩ُٞ ج٢٬ِٝر ٬ِؿ ٦ٌ٠فجً ٠٦٠حً ٝٞس٧ص٬٘ ٬٧ظخ ؤ١ 

. ٬٠٬ق ج٢٬ِٝر دنٜل ٧جيغ ٠٧ح ٬فسدً د٦ح ١٠ ؾًً ٠٧لاػٌحز 

٧٧يَ ٠ٞو٘ ٩ُٞ ج٢٬ِٝر ٬ٞ٠ُر ٠٦٠ر ٩ٖ ج٬ٞ٠ِٝحز جٝسػ٬ٞ٬ٞر ٢ُؿ٠ح ٬سًٞخ 

جلأ٠ف سٚل٬ٟ ؤ٧ س٧ق٬َ ج٢٬ِٝر ا٩ٝ ٢٬ُحز ؤؾف٨ ؤ٧ ٢ُؿ٠ح سِؿل جًٝف٬ٚر ٧سػز ٥ـ٣ 

جٌٝف٧ٕ ٖب٤٢ ١٠ ج٠ٝلاثٟ ايحٖر ٠٧ِٞ٠حز ايح٬ٖر ؤؾف٨ ٠صل ج٠ٝفظ٬ِر ا٩ٝ ج٢٬ِٝر 

جٝفث٬ل٬ر ٧ؤ٨ ٬ٞ٠ُحز ؤؾف٨ سلسؾؿٟ لالسؾلاه ؤ٧ سٚل٬ٟ ج٢٬ِٝر ٬٧ظخ ؤ١ ٬صدز 

ج٠ٝٞو٘ ٩ُٞ جِٝد٧ذ دًف٬ٚر ٢٠حلدر ٧ؤ١ ٬ٜسخ د٧ل٬ٞر لا سل٠غ دد٦سح١ جٜٝسحدر 

١ٜ٠٬٧ س٦٠٬ِٚح ٧لا ٬ئصف ج٢لٜحخ ج٢٬ِٝر ؤ٧ ج٠ٝػح٬ٝل ؤ٧ جفسٗحٍ جٝػفجفذ ؤ٧ جٝف٧ًدر 

. ٦٬ُٞح 

٢٥٧حٛ ٠سًٞدحز ٢٬ِ٠ر ٩ٖ ٧يَ ج٠ٝٞو٘ ٧جٝس٧ص٬٘ دح٢ٝلدر ٢٬ِٞٝحز 

ج٠ٝلسؾؿ٠ر ٩ٖ جٝسٚحي٩ ٧فد٠ح ٬يحٕ ٠ٞو٘ ايح٫ٖ ٝس٬ٙ٧َ جلأنؾحه جٝـ١٬ 
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١٠ ؤؾـ ج٢٬ِٝر ١٠٧ ٙحٟ دحؾس٬حف٥ح ٧سػ٦ٞ٬ٞح ٧ُحؿذ ٠ح ٬سدَ )سِح٧ٞ٠ج ٠َ ج٢٬ِٝر 

٠٧ح ٬ن٤ٞ٠ ١٠ س٧ص٬٘ ٜب٬وحل جلالسلاٟ جٝـ٨ ٦ٌ٬ف  (جل٧ٞخ سلٞلل جٝػ٬حقذ ٢٬ِٞٝر

ؤ١ س٬ٙ٧ِح ٧جػؿجً ٠ٜح ٧٥ ٠د١٬ ٩ُٞ ج٠ٝٞو٘ ٬ؿل ٩ُٞ ١٠ ٙحٟ د٢ٚل ج٢٬ِٝر ا٩ٝ 

. جٝؾ٧ًذ ٧جٝس٬ٙ٧َ جٝسح٫ٝ ٥٧ـج ٬ؿٝل ٩ُٞ جٝػٗحٌ ج٠ٝلس٠ف ٩ُٞ ج٢٬ِٝر 

 ج ٠ِ٠ٝل٬٧ظخ ؤ١ سؾق١ ج٢٬ِٝحز دًف٬ٚر لا سل٠غ دحلإيفجف دحِٝح١٬ٞ٠ خ

٬٧ظخ جٝػٗحٌ ٩ُٞ ٢٠ًٚر جٝسؾق١٬ ٬ٌ٢ٗر ٧ؤ١ سفسخ . ٧سػحٌٖ ٩ُٞ سٜح٠ل ج٢٬ِٝر 

. دػ٬ش لا سل٠غ دإ١ سس٧ٞش ؤ٧ س٧ٞش ؤ٧ سسٕٞ جِٝد٧ذ ٧ؤؾسح٦٠ح 

٬٧ظخ سظ٢خ جٌٝف٧ٕ جٝد٬ث٬ر جٝٚحل٬ر جٝس٩ ٙؿ س٬ٔف ١٠ س١٬٧ٜ ج٢٬ِٝر ٩ُٞ 

لد٬ل ج٠ٝصحل ٖٚؿج١ ج٠ٝحؿذ ١ُ ًف٬٘ جٝسػٞل ؤ٧ جلاؿ٠وحه  ٬٧ظخ جلسؾؿجٟ 

. ٠لس٨٧ ٠لاثٟ ١٠ جلأ٠ح١ ٬ػؿ ١٠ ٧و٤ٝ٧ ٬ٓف ج٠ٝؾ١٬ٝ٧ ٢٬ِٞٝحز 

٬٧ظخ سؿف٬خ ٜل ج١٬٬٢ٗٝ ج١٬ٜٗٞ٠ٝ دحٝسِح٠ل ٠َ ج٢٬ِٝحز سؿف٬دحً ظ٬ؿجً ٠ٜح 

٬ظخ ٩ُٞ ج٠ٝؾسدف ؤ١ ١٧ٜ٬ ٝؿ٤٬ ل٬حلر ٧٠صٚر لالسٚدحل ٧جٝػٗحٌ ٧جٝسؾٞه ١٠ 

. ج٢٬ِٝحز ٧ؤل٧ٞخ جٝسؾٞه ٬ظخ ؤ١ ٬إؾـ ٩ٖ جلاُسدحف جلإفنحؿجز جٝلحد٘ ـٜف٥ح 

 ؤ١ ١٧ٜ٬ ٝؿ٤٬ اظفجءجز ٝسلظ٬ل ٜل جٝد٬ح٢حز ٧ج٬ٞ٠ِٝحز ج٠ِ٠ٝل٬٧ظخ ٩ُٞ 

ج٠ٝسِٞٚر دإؾـ ج٢٬ِٝحز ٧جٝس٩ سنٜل ظقءجً ١٠ جٝسػح٬ٝل جٝس٩ ٬ظف٦٬ح ٥٧ـ٣ جٝلظلاز 

٬ظخ ؤ١ سػس٨٧ ٩ُٞ جلإظفجءجز ج٠ٝسدِر لأؾـ ج٢٬ِٝحز ٧جٝسِفٕ ٩ُٞ آؾـ ج٢٬ِٝحز 

٧جٝسؾ٬ًًحز ؤ٧ ج٧ٝلحثل ج٠ٜٝحٖثر ٝٞسِفٕ  (اـج ٜح١ ٦ٝح ُلاٙر)٧جٌٝف٧ٕ جٝد٬ث٬ر 

٩ُٞ ٧٠َٙ ؤؾـ ج٢٬ِٝحز ٧اـج جٙسيز جٝيف٧فذ جلإػوحث٬حز جٝس٩ د٬٢ز ٦٬ُٞح ًف٘ 

. ؤؾـ ج٢٬ِٝحز 
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 اظفجءجز ٢ٝٚل ٧جلسٚدحل ٧جٝسِح٠ل ٧ج٠ٝػحٌٖر ج٠ِ٠ٝل٬٧ظخ ؤ١ ١٧ٜ٬ ٝؿ٨ 

٧جٝسؾق١٬ ٧جٝسؾٞه ١٠ ج٢٬ِٝحز ٠سي٢٠حً ٜل جٝنف٧ً جٝس٩ سػحٌٖ ٩ُٞ سٜح٠ل 

. ج٢٬ِٝحز ج٠ٝؾسدفذ 

  ٢ٌحٟ ٝٞسِفٕ ٩ُٞ ج٧٠ٝجؿ ج٠ٝؾسدفذ ٥٧ـج ج٠ِ٠ٝل٬٧ظخ ؤ١ ١٧ٜ٬ ٝؿ٨ 

٬٧ظخ ؤ١ ٬و٠ٟ   . ج٠ِ٠ٝلجٝسِفٕ ٬ظخ جٝػٗحٌ ٤٬ُٞ ؾلال ٖسفذ دٚحء ج٢٬ِٝر خ

ج٢ٌٝحٟ ٬٧ؿجف دًف٬ٚر سي١٠ ُؿٟ جٝؾًٞ ٢ُؿ٠ح ٬نحف ٢٬ِٞٝحز ٩ٖ جٝلظلاز ٬٧ظخ 

ؤ١ ٬سي١٠ ج٢ٌٝحٟ اـج ٜح١ ـٝٛ ٠لاث٠حً ؤٙلحٟ ١٠ ٠ظ٧٠ُحز ج٠ٝحؿذ ج٠ٝؾسدفذ ٧ًف٬ٚر 

 . ج٠ِ٠ٝل٦ٞٚ٢ح ؿجؾل ٧ؾحفض 

٢ُ٧ؿ جلسٚدحل ج٢٬ِٝحز ٝلاؾسدحف ؤ٧ ج٧٠ٝجؿ ٠ِٞٝح٬فذ ٬ٖظخ سلظ٬ل ؤ٨ 

ج٢ػفجٕ ؤ٧ ػ٧٬ؿ ؤ٧ جؾسلإ ١ُ ج٠ِٝسحؿ ١٠ جٌٝف٧ٕ ج٠ٝػؿؿذ ج٠ِٝسحؿذ ٢ُ٧ؿ٠ح 

١٧ٜ٬ ٢٥حٛ نٛ ٩ٖ ٠لاث٠ر ج٠ٝحؿذ ؤ٧ ج٢٬ِٝر ٝلاؾسدحف ؤ٧ ج٠ِٝح٬فذ ؤ٧ ٢ُؿ٠ح لا 

٬س٧جٖ٘ ؤ٨ جؾسدحف ٠َ ٠ح ٧٥ ٧٠و٧ٕ ٢ُ٧ؿ٠ح لا ٬ـٜف ًف٬ٚر جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ 

ج٠ٝلسؾؿ٠ر دحٝسٗو٬ل جٜٝح٫ٖ ٖب١ ج٠ٝؾسدف ٤٬ُٞ ؤ١ ٬فجظَ ج٬٠ِٝل ٠ٝق٬ؿ ١٠ 

. جٝس٠٬ِٞحز ٙدل جٝنف٧ٍ ٩ٖ جٝس٬ٗ٢ـ ٤٬ُٞ٧ ؤ١ ٬لظل ج٢٠ٝحٙنر 

  ؤ١ ١٧ٜ٬ ٝؿ٤٬ جلإظفجءجز ٧جٝسل٬٦لاز ج٠ٝلاث٠ر ٢٠َٝ سؿ٧٥ف ج٠ِ٠ٝل٩ُٞ٧ 

ؤ٧ ٖٚؿج١ ؤ٧ ٖلحؿ ج٢٬ِٝحز ج٠ٝفلٞر ٝٞسػ٬ٞل ؤ٧ ج٠ِٝح٬فذ ؾلال ٖسفذ جٝسؾق١٬ ٧جٝسِح٠ل 

٢ُ٧ؿ٠ح سؾق١ ج٢٬ِٝحز سػز . جٝسػي٬ف ٧ؤ١ ٬سدَ جٝس٠٬ِٞحز ج٠ٝوحػدر ٢٬ِٞٝحز 

ٌف٧ٕ د٬ث٬ر ٠ػؿؿذ ٖب١ ٥ـ٣ جٌٝف٧ٕ ٬ظخ ج٠ٝػحٌٖر ٦٬ُٞح ٧فوؿ٥ح ٧سلظ٦ٞ٬ح 

٩ُٞ لد٬ل )٢ُ٧ؿ٠ح سػٌٗ ٢٬ُر جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ ؤ٧ ظقءجً ٦٢٠ح ػٗحٌحً آ٢٠حً 
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ج٠ٝصحل لألدحخ جٝسلظ٬ل  ٧جلأ٠ح١ ؤ٧ ج٠٬ٚٝر ؤ٧ ٝس١ٜ٠ ١٠ اظفجء سظحفخ ٠ٜ٠ٞر ؤ٧ 

٬ظخ ٩ُٞ ج٠ٝؾسدف ؤ١ ٬سؾـ اظفجءجز جٝسؾق١٬  (لإظفجء ج٠ِٝح٬فذ ٩ٖ ٧ٙز لاػ٘

. ٧جلأ٠ح١ جٝس٩ سػ٩٠ جٌٝف٧ٕ ٧جٝسٜح٠ل ٢٬ِٞٝر ؤ٧ جٝظقء ج٫٢ِ٠ٝ ٦٢٠ح 

 

 : (Validation) (كبتوٖج اهخػتٖق)ظلاضٖج ػرق اهخضوٖل 

جٝولاػ٬ر ٩٢ِ٬ جٝسإ٬ٜؿ دحلاؾسدحف ٧اًُحء جٝؿ٬ٝل جِٝٗحل ٩ُٞ ؤ١ ٠سًٞدحز 

٢٬ِ٠ر لالس٠ِحل ٠ػؿؿ ٙؿ سٟ جلاٝسقجٟ د٤ ٧ُحؿذ ٖب١ ٙحد٬ٞر جٝسًد٬٘ ؤ٧ جٝولاػ٬ر ٧٥ 

. س٧جق١ د١٬ جٝسٜح٬ٕٝ ٧جلأيفجف ٧جلإ٠ٜح٬٢حز جٝس٬٢ٚر 

٧سسي١٠ جٝولاػ٬ر ٧٠جوٗحز ج٠ٝسًٞدحز ٧سػؿ٬ؿ ؾوحثه جًٝف٘ ٠٧ٚحف٢ر 

ج٠ٝسًٞدحز ٠َ  ٠٬ٙر ؾوحثه جًٝف٬ٚر صٟ جٝسوف٬غ دحٝولاػ٬ر ٩ُٞ٧ ج٠ٝؾسدف ؤ١ 

٬صدز ولاػ٬ر جًٝف٘ ٬ٓف ج٬ٚٝحل٬ر ٧جًٝف٘ ج٠ٝو٠٠ر ٧جًٝف٘ ج٬ٚٝحل٬ر جٝس٩ 

سلسؾؿٟ ؾحفض ٢ًح٘ ج٠ٝؿ٨ ج٠ٝٚو٧ؿ ٧سٜد٬ف جًٝف٘ ج٬ٚٝحل٬ر ٝسس٧جٖ٘ ٠َ جًٝف٘ 

ج٠ٝلسؾؿ٠ر ٠َ جلالسؾؿجٟ ج٠ٝٚو٧ؿ ٧ؿفجلر ولاػ٬ر جًٝف٬ٚر ٬ظخ ؤ١ ١٧ٜ٬ نح٠لًا 

٠ٜٞح ٜح١ ـٝٛ يف٧ف٬حً ٬ٝٚحدل جلاػس٬حظحز ٩ٖ سًد٬٘ ١٬ِ٠ ؤ٧ ٠ظحلاز ١٠ جٝسًد٬٘ 

  ج٢ٝسحثط جٝس٩ ٬ػول ٦٬ُٞح ٧جًٝف٬ٚر ج٠ٝلسؾؿ٠ر لإصدحز ج٠ِ٠ٝل٬٧ظخ ؤ١ ٬لظل 

. جٝولاػ٬ر ٧جٝسوف٬غ ٢ُؿ٠ح س١٧ٜ جًٝف٬ٚر ٠ًحدٚر ٝٞٔفى ج٠ٝٚو٧ؿ 

٧سئلك جٝولاػ٬ر دؿفجلحز لإصدحز ؤ١ ؾوحثه جلأؿجء ًٝٞف٬ٚر سٚحدل ج٧٠ٝجوٗحز 

: ج٠ٝفسدًر دحلالسؾؿجٟ ج٠ٝٚو٧ؿ ٢ٞٝسحثط جٝسػ٬ٞ٬ٞر ٧ؾوحثه جلأؿجء سن٠ل 

. جلإ٢سٚح٬ٝر ٧جٝسػؿ٬ؿ  -
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. ج٠ٝؿ٨  -
. جِٝلاٙر جٝؾ٬ًر  -
. جٝػلحل٬ر  -
. ػؿ جٝس٬٬٠ق  -
. ػؿ جٝسٚؿ٬ف  -
. ج٠ٝف٢٧ر  -
. جٝؿٙر  -
. جٝسػؿ٬ؿ  -

٥٧ـ٣ ج٠ٝئنفجز ٬ظخ ؤ١ سـٜف د٧ي٧ع ٩ٖ جًٝف٬ٚر ج٧٠ٝصٚر دػ٬ش ٬لس٬ًَ 

. ج٠ٝلسؾؿٟ س٬٬ٟٚ ٠ؿ٨ ٠لاث٠ر ٥ـ٣ جًٝف٬ٚر لالسؾؿجٟ ١٬ِ٠ 

٬ظخ ؤ١ سؿفك ػؿ٧ؿ ولاػ٬س٦ح ٩ٖ ٜل  ج٠ٝلسؾؿ٠ر ا١ جًٝف٘ ج٬ٚٝحل٬ر 

٧ػس٠حً ٖب١ ٢٥حٛ ؾلإ ٩ٖ .  ٝسد١٬ ؤ١ جلأؿجء ج٧٠ٝص٘ ١ٜ٠٬ جٝػو٧ل ٤٬ُٞ ٠ِ٠ل

ج٭فجء ٩ُٞ ج٢ٌٝف٬ر ج٠ٝلسؾؿ٠ر ٩ٖ ػلحدحز ٥ـ٣ ج٠ٝئنفجز ٧سٚؿٟ جٝسٗل٬فجز جٝسح٬ٝر 

 .ٝلإفنحؿ ٬ٝ٧ك ٜفئ٬ر ٠ئٜؿذ 

 :Selectivityالاٌخلبئٖج 

٬ؿل ٥ـج جٝسِد٬ف ٩ُٞ ج٠ٝؿ٨ جٝـ٨ ١ٜ٠٬ ؤ١ ٬ػؿؿ ١٧ٜ٠ ؤ٧ ٢٧ٜ٠حز ٠ػؿؿذ ٩ٖ 

٧جًٝف٬ٚر جٝس٩  . ٠ؾ٧ًٞ ٠ِٚؿ ؿ١٧ سؿجؾلاز ١٠ ج٢٧ٜ٠ٝحز جلأؾف٨ ٩ٖ ج٠ٝؾ٧ًٞ

 . (Specific)س١٧ٜ ج٢سٚحث٬ر س٠ح٠حً ١٧ٜ٠ٝ ؤ٧ ٠ظ٧٠ُر ١٠ ج٧٠ٝجؿ ٬ٚحل ٦٢ُح ٠ػؿؿذ 

ا١ سًد٬٘ جًٝف٬ٚر ٬ظخ ؤ١ ٬ؿفك دحلسؾؿجٟ ٢٬ُحز ٠ؾسٞٗر سسفج٧ع ٬ُ٧٢س٦ح د١٬ 

٩ٖ٧ ٜل ػحٝر ٖب١ ج٠ٝفؿ٧ؿ . ج٠ٝحؿذ ج٬ٚٝحل٬ر ج٬ٚ٢ٝر ٧ج٠ٝؾ٧ًٞ ـ٧ جٝؾ٬ٗٞر ج٠ِٝٚؿذ 
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(Recovery) ١٠ ج٠ٝحؿذ ج٠ٝٚحلر ٬ظخ سػؿ٬ؿ٣ ٧ـٜف سإص٬ف جٝسؿجؾلاز ج٠ٝس٧ِٙر  .

. ٧ٜل س٬٬ٚؿ ٩ٖ سًد٬٘ جًٝف٬ٚر ٬ظخ س٧ص٤ٚ٬ 

 :Rangeاهيدْ 

 ٬ػؿؿ ج٠ٝؿ٨ ج٫ٞ٠ِٝ ًٝف٬ٚر دٗػه ج٢٬ِٝحز دسف٬ٜقجز ٠ؾسٞٗر ٧سػؿ٬ؿ ٠ؿ٨ 

. جٝسف٬ٜق جٝـ٨ ١ٜ٠٬ ٢ُؿ٣ جٝػو٧ل ٩ُٞ ؿفظر ٠ٚد٧ٝر ١٠ جٝؿٙر ٧جٝسػؿ٬ؿ 

٧ج٠ٝؿ٨ ج٫ٞ٠ِٝ ٓحٝدحً ٠ح ١٧ٜ٬ ؤٜصف ن٧٠لًا ١ُ ج٠ٝؿ٨ جٝؾ٫ً ٧جٝـ٨ ٬ػؿؿ 

دسػ٬ٞل ُؿؿ ١٠ ج٢٬ِٝحز ج٠ٝؾسٞٗر ٩ٖ جٝسف٬ٜق ٧ػلحخ جلافسؿجؿ ١٠ ج٢ٝسحثط دحلسؾؿجٟ 

٬ٝ٧ك ١٠ جٝيف٧ف٪ ؤ١ س١٧ٜ ؤ٧  .  (Least Squares)ًف٬ٚر ج٠ٝفدِحز جلأٙل 

. سػل٢٬حز ؾ٬ًر س٠ح٠حً ٫ٜٝ س١٧ٜ جًٝف٬ٚر ِٖحٝر 

دحلإيحٖر )٧جًٝف٘ جٝس٩ سد١٬ ؾ٬ًر ظ٬ؿذ ٝؾ٠لر ٧٠جؿ ٬ٙحل٬ر ٠ؾسٞٗر جٝسف٬ٜق 

سِؿ ٜح٬ٖر ١٠ ؤظل جٝػو٧ل ٩ُٞ ٢٠ػ٬٢حز   (ا٩ٝ جٝسظفدر جٝٔٗل

٢ُ٧ؿ٠ح س١٧ٜ جِٝلاٙر جٝؾ٬ًر ٬ٝلز ٜـٝٛ س٠ح٠حً ٬ظخ ق٬حؿذ ج٧٠ٝجؿ . ج٠ِٝح٬فذ 

 .ج٬ٚٝحل٬ر 

 : Linearityاهخػٖج 

 سػؿؿ دسػ٬ٞل ٢٬ُحز ـجز سف٬ٜق ٬سِؿ٨ ج٠ٝؿ٨ ج٠ِٝف٧ٕ ١ُ جًٝف٬ٚر 

٧سلسؾؿٟ ج٢ٝسحثط ٩ٖ ػلحخ ؾً جلافسؿجؿ ٠َ جٝسف٬ٜق دحلسؾؿجٟ ًف٬ٚر ج٠ٝفدِحز 

٩ٜٗ٬٧ ؤ١ س١٧ٜ جًٝف٬ٚر ؾ٬ًر ٩ُٞ ٠ؿ٨ ١٬ِ٠ ١٠ جٝسف٬ٜق ٧لا ٬ِسدف ـٝٛ  . جلأٙل 

٢ُ٧ؿ٠ح لا ٬ػول ٩ُٞ ؾ٬ًر ًٝف٬ٚر ٢٬ِ٠ر ٖب٤٢ ١٠ ج١ٜ٠٠ٝ  . يف٧فذ ٠ًٞٚر 

. جلسؾؿجٟ ًف٬ٚر ظدف٬ر ٝٞػلحدحز 
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  : Sensitivityاهضشبشٖج 

٩٥٧ جٝٗف٘ د١٬ سف٬ٜق ج٠ٝحؿذ ج٧ًٞ٠ٝخ سػ٦ٞ٬ٞح ٧جٝـ٨ ٬ًحد٘ ؤٙل ٖف٘ ٩ٖ 

٠٬٧صل د٬٠ل ٢٠ػ٩٢ ج٠ِٝح٬فذ ١ٜ٠٬٧ ٬ٙحل٤ . جلسظحدر جًٝف٬ٚر جٝـ٨ ١ٜ٠٬ س٬٠ق٣ 

د٧جلًر ج٠ٝفدِحز جلأٙل ؤ٧ ٬ٞ٠ُحً دحلسؾؿجٟ ٢٬ُحز سػس٨٧ ٩ُٞ سف٬ٜقجز ٠ؾسٞٗر 

. ١٠ ج٠ٝحؿذ ج٧ًٞ٠ٝخ سػ٦ٞ٬ٞح 

 : Limit of Detection ضد اهخيٖٖز

٬٧ٚحك دبُحؿذ سػ٬ٞل ٬٠ٜر ١٠ جٝسظفدر جٝٔٗل ٧٥٧ سف٬ٜق ج٠ٝحؿذ جٝـ٨ سٜحٖت 

جلسظحدس٦ح ٠س٧لً جلالسظحدر ٝٞسظفدر جٝٔٗل ٠يحٖحً ا٦٬ٝح صلاصر ؤيِحٕ جٝػ٧٬ؿ 

. ج٬ٚٝحل٫ 

 : Limit of Quantitation ضد اهخلدٖر

 ٧٥٧ ؤٙل سف٬ٜق ١٠ ج٠ٝحؿذ جٝس٩ ١ٜ٠٬ سٚؿ٬ف٥ح د٠لس٨٧ ٠ٚد٧ل ١٠ جٝسٜفجف٬ر 

٬٧ظخ ا٬ظحؿ٥ح دحلسؾؿجٟ ٢٬ُر ٬ٙحل٬ر ٢٠حلدر ٧٥٧ ٫٢ِ٬ ُحؿذ ؤٙل ٢ًٚر ٩ٖ . ٧جٝؿٙر 

٧لا ٬ظخ سٚؿ٬ف٣ دحلالس٢دحً ؤ٧ د٠ؿ ؾً  (دحلسدِحؿ جٝسظفدر جٝٔٗل)٢٠ػ٩٢ ج٠ِٝح٬فذ 

. ج٠ِٝح٬فذ 

 :Ruggedness (Robustness) اهيرٌّج

 ج٠ٝؾسٞٗر ٢ٗك جًٝف٬ٚر ٖب٦٢ح ُحؿذ سٞظإ ا٩ٝ اؿؾحل ج٠ِٝح٠ل٢ُؿ٠ح سلسؾؿٟ 

س٬ٔفجز يث٬ٞر ٩ٖ ًف٬ٚر ج٠ِٝل ٧جٝس٩ ١٠ ج١ٜ٠٠ٝ ؤ١ ١٧ٜ٬ ٦ٝح ؤ٧ لا ١٧ٜ٬ ٦ٝح 

٧سٚحك ج٠ٝف٢٧ر دحؿؾحل س٬ٔفجز ٠س٠ِؿذ ٩ُٞ . سإص٬ف ٠ٞػ٧ٌ ٩ُٞ ؤؿجء جًٝف٬ٚر 
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ٌف٧ٕ جًٝف٬ٚر ٠صل س٬٬ٔف ؿفظر جٝػفجفذ ٧جٝفٟٙ جلا٬ؿف٧ظ٫٢٬ ٧جٝق٬حؿذ ١٠ 

. جٜٝحنٕ ٧ؿفجلر سإص٬ف٥ح 

 : Accuracyاهدكج 

٧٥٧ ٙفخ ٠٬ٙر ج٠ٝحؿذ جٝس٩ ؤظف٨ سػ٦ٞ٬ٞح ١٠ ج٠٬ٚٝر جٝػ٬ٚ٬ٚر ١ٜ٠٬٧ ؤ١ 

٢ُ٧ؿ٠ح لا ٬س٧جٖف ٧ظ٧ؿ ٢٬ُر ٬ٙحل٬ر . ٬ِفٕ ـٝٛ دحلسؾؿجٟ ٢٬ُر ٬ٙحل٬ر ٠فظ٬ِر 

١ٜ٠٬ سٚؿ٬ف جٝؿٙر دبيحٖر ٬٠ٜر ٠ػؿ٧ؿذ ٠٧ِف٧ٖر ١٠ ٠٬ٜح٬٧حز ٬ٙحل٬ر ٝظقء ١٠ 

. ١ٜ٠٬٧ جلسؾؿ٦٠ح ٝسٚؿ٬ف جٝؿٙر ٠ٞٝفجػل جٝس٩ س٩ٞ جلإيحٖر . ج٠ٝحؿذ ج٠ٝفجؿ ٬ٙحل٦ح 

١ٜ٠٬٧ ا٬ظحؿ جٝؿٙر 

د٠ٚحف٢ر ج٢ٝسحثط جٝس٩ ٬ػول ٦٬ُٞح دسٞٛ جٝس٩ ٬ػول ٦٬ُٞح دحلسؾؿجٟ ًف٬ٚر 

. ؤؾف٨ ٙحًِر ؤ٧ ًف٘ ٠ُل دؿ٬ٞر ٧ٜـٝٛ ١٠ جٝؿفجلحز جٝد٬٢٬ر 

 :Precisionدكج اهخنرارٖج 

 ٧٥٧ سِد٬ف ٩ُٞ ٙفخ جلاسٗح٘ د١٬ ٢سحثط جؾسدحفجز ٠لسٚٞر ٧ُحؿذ ٠ح ٬ِدف 

٤٢ُ ٩ٖ و٧فذ جٝػ٧٬ؿ ج٬ٚٝحل٫ ٧٥٧ ٬ِس٠ؿ ُحؿذ ٩ُٞ سف٬ٜق ج٠ٝحؿذ ٥٧ـج جلاُس٠حؿ 

٬ظخ سٚؿ٬ف٣ ٧س٧ص٤ٚ٬ ١ٜ٠٬٧ جٝسِد٬ف ٤٢ُ دًف٘ ٠ؾسٞٗر سِس٠ؿ ٩ُٞ ٌف٧ٕ 

 ٩٥ ٧٢ٍ ١٠ ؿٙر جٝسٜفجف٬ر (Repeatability)٧جٝسٜفجف٬ر . جٝػلحدحز 

(Precision) ٧جٝس٩ سلس٢دً ١٠ ٬ٙحلحز ٠سٜففذ جظف٬ز سػز ٌف٧ٕ ١ٜ٠٬ 

 ٢ٗك – ٢ٗك جٝنؾه – ٢ٗك ج٧٠ٝجؿ –سٜفجف٥ح ٥٧ـج ٩٢ِ٬ جلسؾؿجٟ ٢ٗك جًٝف٬ٚر 

 (Reproducibility) ٧ـٝٛ ٩ٖ ٖسفذ ق٬٢٠ر ٠سٚحفدر ٧ٙحد٬ٞر اُحؿذ جلاؾفجض ج٠ِ٠ٝل

 ٧٥ ٧٦ٗ٠ٟ ١٠ ؿٙر جٝسٜفجف٬ر ٬ِق٨ ٬ٚٝحلحز سظف٨ سػز ٌف٧ٕ ١ٜ٠٬ جُحؿس٦ح 
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 ؤظ٦قذ ٠ؾسٞٗر – ٠ؾسٞٗر ٠ِح٠ل – ؤنؾحه ٠ؾس١٬ٗٞ –٠صل جلسؾؿجٟ ٢ٗك جًٝف٘ 

٬٧سًٞخ جلس٠فجف جلسؾؿجٟ جًٝف٘ ٠فجظِر ٢٠س٠ٌر . ٩ُٞ٧ ٖسفجز ق٬٢٠ر ٠سدحُؿذ 

٧جؾسلإ ج٠ٝسًٞدحز ٬ٚسي٫ سِؿ٬ل . ٝٞسإٜؿ ١٠ ؤ١ جػس٬حظحز ج٬٠ِٝل ٠حقجٝز س٢ظق 

 .٩ٖ ؾًر جٝس٬٧ًف ٧اُحؿذ جؾسدحف جٝولاػ٬ر ٧ج٧٠ٝجٖٚر ٦٬ُٞح ٧س٬٧ٗي٦ح 

: اهنّاضف ّاهيّاد اهيرسـٖج ّاهنٖيبّٖبح اهلٖبشٖج 

 ؤ١ ٬لسؾؿٟ ج٬ُ٧٢ٝر ج٢٠ٝحلدر ١٠ ج٠٬ٜٝح٬٧حز ٧ج٧ٜٝجنٕ ج٠ِ٠ٝل٬ظخ ٩ُٞ 

٧فد٠ح ٬ئؾـ ٩ٖ جلاُسدحف ٠سًٞدحز ج٢ٝٚح٧ذ ٠٬ٜٞٝح٬٧حز ج٬ٚٝحل٬ر . ٝلاؾسدحفجز ج٬٢ِ٠ٝر 

 ج٠ٝظحق ًٝٞف٬ٚر ٩ُٞ٧ لد٬ل ج٠ٝصحل ٖب١ سػ٠ل (Tolerance)٠٬ٖح ٬سِٞ٘ دحٝسػ٠ل 

٠٬ٚٝر ٠لس٦ؿٖر ل٧ٕ ٬سًٞخ جلسؾؿجٟ ٠٬ٜح٬٧حز ٬ٙحل٬ر ـجز سف٬ٜق % 0.1ؤٙل ١٠ 

٧سظف٨ ج٠ِٝح٬فذ ٩ٖ ُؿ٬ؿ ١٠ جٝسػح٬ٝل دحلسؾؿجٟ ٧٠جؿ % ٠99.9ئٜؿ ؤٜدف ١٠ 

٠٧لث٬ٝ٧ر . ٬ٙحل٬ر ٠ػيفذ دح٠ٝؾسدف ١٠ ٠٬ٜح٬٧حز ٠٧ِٞ٠ر ج٢ٝٚح٧ذ ٧جٝسف٬ٜخ 

ج٠ٝلسؾؿٟ ؤ١ ٬سػٚ٘ ١٠ ؤ١ ٬ُ٧٢ر ج٧٠ٝجؿ ج٬ٚٝحل٬ر ٠في٬ر ٧ُحؿذ ٬سٟ جٝسػٚ٘ ١٠ ٜل 

. ؿِٖر ظؿ٬ؿذ ١٠ ج٧٠ٝجؿ د٠ٚحف٢س٦ح دحٝٚؿ٬ٟ 

٬ظخ ؤ١ س١٧ٜ ٠ٜح ٧٥ ٠ـ٧ٜف ٩ٖ  (ػس٩ ج٠ٝحء)ا١ ؿفظر ٢ٚح٧ذ ؤ٨ ٜحنٕ 

٧جلاػس٬حًحز ٠صل جٝل٬٠ر ٧جٝٚحد٬ٞر ٝلانسِحل ٧جٝصدحز جٝػفجف٪ ٧جٝي٧ث٫ . جًٝف٬ٚر 

٧جٝٚحد٬ٞر ٝٞسٗحُل ٠َ ٧٠جؿ ٬٠٬ٜحث٬ر ؤؾف٨ ؤ٧ ٠َ ٠حؿذ ج٧ُٝحء ٧ٜـٝٛ ؤ٬ر ؤؾًحف 

٧ج٧ٜٝجنٕ جٝس٩ سػيف ٩ٖ ج٠ٝؾسدف ٬ظخ ٧يَ . ؤؾف٨ ٬ظخ ؤؾـ٥ح ٩ٖ جلاُسدحف 

٢ُؿ٠ح لا ١٧ٜ٬ )٠ٞو٘ ٦٬ُٞح ٬ٝل٦ل جٝسِفٕ ٦٬ُٞح ٩ُٞ٧ ٧ٙس٦ح ٧ج٠ٝـ٬خ ج٠ٝلسؾؿٟ 

٧ؤ٬ر جػس٬حًحز ؾحور ؤ٧ ؤؾًحف ٠س٧ِٙر ؤ٧ ٧٬ٙؿ ٩ُٞ جلالسؾؿجٟ ٧ٜـٝٛ  (ج٠ٝحء
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سحف٬ؽ جٝسػي٬ف ٧سحف٬ؽ ج٢س٦حء جٝولاػ٬ر ٬٧ظخ ؤ١ ٬ل٦ل جٝسِفٕ ٩ُٞ جٝنؾه 

. ج٠ٝلث٧ل ١ُ سػي٬ف ج٧ٜٝجنٕ ١٠ ؾلال ج٠ٝٞو٘ ؤ٧ ١٠ جٝلظلاز 

  جلسؾؿجٟ ٧٠جؿ ٠فظ٬ِر ٩٥٧ ٧٠جؿ ؤػؿ ؾ٧جو٦ح ؤ٧ ؤٜصف ج٠ِ٠ٝل٬٧ظخ ٩ُٞ 

 جلسؾؿجٟ ج٠ِ٠ٝل٬٧ظخ ٩ُٞ . ٠ِف٧ٕ دؿفظر ٜح٬ٖر لالسؾؿج٦٠ح ٩ٖ س٬٬ٟٚ ج٧٠ٝجؿ 

٧٠جؿ ٠فظ٬ِر ٧٠صٚر ٩٥٧ ٧٠جؿ ؤػؿ ؾ٧جو٦ح ؤ٧ؤٜصف ٤ٝ ن٦حؿذ ؤ٧ ٧ص٬ٚر ٠وحػدر ٤ٝ 

٩ُٞ٧ . د٬ٟٚ ؾ٧جو٤ جٝس٩ ػول ٦٬ُٞح دًف٬ٚر وحٝػر ١٠ جٝظ٦ر ج٠ٝوؿفذ ٝٞن٦حؿذ 

٧سٗحو٬ل سظحفخ جٝسظح٢ك . ٜل ػحل ٬ٖٞك ٜل ج٧٠ٝجؿ وحٝػر ٢ٝٗك ج٬ٚ٠ٝحك 

٧سظحفخ جٝصدحز ٧ج٧٠ٝجؿ ج٠ٝلسؾؿ٠ر ٩ٖ جٝس٬٧ٗى ٧ؿفظر جٝنٛ ٧جٝسٗح٧ز ٩ٖ ٬ٟٙ 

. ج٧٠ٝجؿ ١ٜ٠٬ جٝػو٧ل ٦٬ُٞح ١٠ ج٢٠ٝسط ٧سلسؾؿٟ ٝٞػٜٟ ٩ُٞ جلأول 

٬٧ظخ جلسؾؿجٟ ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٠ٜٞح ٜح١ ـٝٛ ٢ٜ٠٠حً لإ٠ٜح١ جٝسٚو٫ 

جلألحل٩ ٩ٖ ٬ٙحك ج٠٬ٜٝح٬٧حز ٧ٝد٬ح١ ؿٙر ج٢ٝسحثط ٠٧ِح٬فذ جلأظ٦قذ ٧فوؿ ؤؿجء 

  ٧ولاػ٬ر جًٝف٘ ١ٜ٠٬ٝ٧ ١٠ ٠ٚحف٢ر جًٝف٘ دحلالسؾؿجٟ ٧٠ٜجؿ ٢ٚل ٬ٙحل٬ر ج٠ِ٠ٝل

٢ُ٧ؿ٠ح ٬سؿجؾل ج٧ٝلً ٬ٖظخ اُحؿذ جؾسدحف ولاػ٬ر جًٝف٬ٚر دحلسؾؿجٟ ٧٠جؿ ٬ٙحل٬ر 

٧٠صٚر ٦ٝح ٩ٖ ٧لً ٠ٚحفخ ٢٬ِٞٝر ٢ُ٧ؿ٠ح لا ٬س٧جٖف ٧ظ٧ؿ ٠صل ٥ـ٣ ج٢٬ِٝحز ٖفد٠ح 

. ١٧ٜ٬ ٠ٚد٧لًا جلسؾؿجٟ ٢٬ُر ؤي٬ٕ ٦ٝح ٠حؿذ ٬٠٬ٜحث٬ر ٬ٙحل٬ر 

٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٧ج٠٬ٜٝح٬٧حز ج٬ٚٝحل٬ر ٬ظخ ؤ١ ١٧ٜ٬ ٦٬ُٞح ٠ٞوٚحز 

. دػ٬ش لا ١ٜ٠٬ جٝؾًإ ٩ٖ س٬٠ق٥ح ١٧ٜ٬٧ ٠وحػدحً ٦ٝح جٝن٦حؿجز ٧ج٠ٝلس٢ؿجز 

٬٧ظخ س٧جٖف ج٠٧ِٞ٠ٝحز جٝس٩ سد١٬ ٠ُف ٧ٌف٧ٕ جٝسؾق١٬ ٧جٝٚحد٬ٞر ٝٞسًد٬٘ ٧ج٧٬ٚٝؿ 

٩ُٞ جلالسؾؿجٟ ٧ج٧٠ٝجؿ ج٬ٚٝحل٬ر ج٠ٝػيفذ ٬ظخ ٠ِح٠ٞس٦ح ٠صل ج٧ٜٝجنٕ ١٠ ػ٬ش 
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٧يَ ج٠ٝٞوٚحز ٧ٝسػ٬ٞل ٧٠جؿ ٠س٢ح٬٥ر جٝيأٝر ٩ٖ جٝسف٬ٜق ٖب٤٢ ١٠ جٝيف٧ف٪ 

٬٧ظخ ؤ١ ٩ًِ٬ ج٥س٠حٟ دس٧و٬حز ج٠ٝو٢َ ٠٬ٖح ٬سِٞ٘ . جٝل٬ًفذ ٧يدً جٝسؿجؾلاز 

٬٧ظخ جٝسِح٠ل ٠َ ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٧ج٬ٚٝحل٬ر دًف٬ٚر . دٌف٧ٕ جٝسؾق١٬ ٧ج٠ِٝف 

. آ٢٠ر سي١٠ ُؿٟ ٖٚؿج٦٢ح ٧سِٜك ًف٘ جٝسؿف٬خ ٩ُٞ ٥ـ٣ ج٠ٝسًٞدحز 

 ٝل٤٢ ٬٧4ظخ ؤ١ سس٧جٖ٘ ًف٬ٚر جٝسؾٞه ١٠ ج٧ٜٝجنٕ ٠َ ٙح١٧٢ جٝد٬ثر فٟٙ 

 ٧ٜـٝٛ س٠٬ِٞحز جٝوػر ٧جلأ٠ح١ 2000 ٝل٢ر ٧44ٙفجف ٧ق٬ف جلالٜح١ فٟٙ  1994

 .

 ًفٙحً آ٢٠ر ٝٞسِح٠ل ٢٧ٚل ٧سؾق١٬ ج٧ٜٝجنٕ ج٠ِ٠ٝل٬٧ظخ ؤ١ ١٧ٜ٬ ٝؿ٨ 

٧س٠٬ِٞحز لالسؾؿجٟ ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٧ج٬ٚٝحل٬ر ٢٠َٝ جٝس٧ٞش ٧جٝسؿ٧٥ف ٠ٞٝ٧ػحٌٖر 

. ٩ُٞ سٜح٦ٞ٠ح 

 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

37 

 

 :الأسِزث 

 دٜل جلأظ٦قذ جٝلاق٠ر ٝلأؿجء جٝوػ٬غ ٝلاؾسدحفجز ج٠ِ٠ٝل٧ؿ ق٬ظخ ؤ١ ٪

٠سي٢٠حً ؤؾـ ج٢٬ِٝحز ٧جٝسػي٬ف ٧جلإُؿجؿ ٧جٝسػ٬ٞل ٩ٖ٧ جٝػحلاز جٝس٩ ٬ػسحض )

ج٠ٝؾسدف ٦٬ٖح جلسؾؿجٟ ؤظ٦قذ ؾحفض ٢ًح٘ ل٬ًفس٤ ٬ظخ جٝسإٜؿ ١٠ ؤ١ ج٠ٝسًٞدحز 

. ج٠ٝـ٧ٜفذ ٩ٖ ٥ـج جٝؿ٬ٝل ٙؿ سٟ ج٧ٖٝحء د٦ح 

٬٧ظخ ؤ١ س١٧ٜ جلأظ٦قذ ٧دفج٠ظ٦ح ج٠ٝلسؾؿ٠ر ٩ٖ ؤؾـ ج٢٬ِٝحز ٧جٝسػ٬ٞل 

ٙحؿفذ ٩ُٞ سػ٬ٚ٘ جٝؿٙر ج٧ًٞ٠ٝدر ٧ج٠ٝس٧جٖٚر ٠َ ج٧٠ٝجوٗحز ج٠ٝسِٞٚر دحلاؾسدحفجز 

٧ُحؿذ سٚلٟ جلأظ٦قذ ٩ٖ . جٝس٩ سظف٨ ٧ؤ١ ٬ظف٨ سن٦ٞ٬ٔح دحلأنؾحه ج٠ٝؾ١٬ٝ٧ 

: ٠ِح٠ل جٝسػح٬ٝل ج٬٠٬ٜٝحث٬ر ا٩ٝ 

(i)  ؤظ٦قذ ؾؿ٠ر ُح٠ر لا سلسؾؿٟ ٩ٖ اظفجء ج٬ٚٝحلحز ؤ٧ ٦ٝح سإص٬ف يث٬ل ٝٞٔح٬ر

٠صل ٙفه جٝسلؾ١٬ ٧جٝٚلاخ ٧جلأ٬ُ٧ر جٝقظحظ٬ر ٬ٓف )٩ُٞ ج٬ٚٝحلحز 

ج٬ِٝحف٬ر ٧جٝقظحظ٬حز ج٠ٝلسؾؿ٠ر ٝٞسِح٠ل ٠َ ػظ٧ٟ سٚف٬د٬ر ٠صل ج٠ٝؾحد٬ف 

. ٧ٜـٝٛ ؤ٠ٌ٢ر جٝسؿٖثر ٧جٝس٬٧٦ر  (ج٠ٝؿفظر

(ii)  (اٝؽ..٠صل ج٧ٚٝجف٬ف ٧ج٠ٝحوحز ٧لػحػحز سظ٬٠َ جٝٔحقجز )ؤظ٦قذ ػظ٬٠ر 

(iii)  ٠صل جٝسف٠٧٠سفجز ٧ؤظ٦قذ جٝس٬ٙ٧ز ٧ؤظ٦قذ ٬ٙحك ج٬ًٕٝ )ؤظ٦قذ ٬ٙحك

٧جٜٝف٠٧حس٧ظفج٩ٖ ٧ؤظ٦قذ ج٬ٚٝحك ج٦ٜٝف٬٠٬ٜ٧حث٫ ٧ج٧٠ٝجق١٬ ٧ج٠ٝظلحز 

 . (٧ؤظ٦قذ فوؿ جٝٔحقجز

(iv)  (٠صل جلأ٧قج١ ج٠ٝفظ٬ِر ٧جٝسف٠٧٠سفجز)٠ٚح٬٬ك ٬ٖق٬حث٬ر . 

(v)  جٝػحلدحز ٠٧ِحٝظر جٝد٬ح٢حز .
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 ٜٝل ٠حؿذ فث٬ل٬ر ؤ٧ ظ٦حق ٬ٙحك ٬٧ظخ (Logbooks)٬٧ظخ جلاػسٗحٌ دلظلاز 

: ؤ١ ٬ػس٨٧ ٜل لظل ٩ُٞ ٠ح ٫ٞ٬ ٩ُٞ جلأٙل 

(i)  ؤلٟ ج٠ٝحؿذ ؤ٧ جٝظ٦حق .

(ii)  ٪ؤلٟ ج٠ٝو٢َ ٧ًف٬ٚر جٝسِفٕ ٧جٝفٟٙ ج٧ٜٝؿ .

(iii)  سحف٬ؽ جلالسلاٟ ٧سحف٬ؽ جلسؾؿج٤٠ .

(iv)  ً٤ِٙ٧٠ جٝػح٫ٝ ٠ٜٞح ٜح١ ـٛ ٠لاث٠ح .

(v)  ( ٠ظؿؿ– ٠لسؾؿٟ –٩ُٞ لد٬ل ج٠ٝصحل ظؿ٬ؿ )ػحٝس٤ ٢ُؿ ج٧ٝو٧ل . 

(vi)  سحف٬ؽ ؤ٬ر اًُحخ ؤ٧ سِؿ٬ل ؤ٧ اولاػحز .

(vii)  س٠٬ِٞحز ج٠ٝو٢َ ٧اـج ٜح٢ز ٠س٧جٖفذ ؤ٧ انحفذ ا٩ٝ ٠ٜح٦٢ح .

(viii)  ًس٧جف٬ؽ ٢٧سحثط ٢٧لؽ ١٠ جٝسٚحف٬ف ٧جٝن٦حؿجز ٜٝل ج٠ِٝح٬فجز ٧جٝيد

. ٠٧ِح٬٬ف جٝٚد٧ل ٧ج٧ٝٙز ج٠ٝػؿؿ ٠ِٞٝح٬فذ جٝسح٬ٝر 

(ix)  جٝو٬ح٢ر جٝس٩ ؤظف٬ز ػس٩ سحف٬ؾ٤ ٧ؾًر جٝو٬ح٢ر .

 ٙدل جلسؾؿج٦٠ح ٧دِؿ٣ ٠ِح٠ل٬٧ظخ ٠ِح٬فذ ؤظ٦قذ ج٬ٚٝحك ج٠ٝلسؾؿ٠ر ٩ٖ جل

٧ٜظقء ١٠ ٢ٌحٟ جٝظ٧ؿذ ٖب١ ج٠ٝؾسدف ٠ًحٝخ ؤ١ ٬ؿ٬ف . ًدٚحً ٝدف٢ح٠ط ٠ػؿؿ 

 . ج٠ِٝح٠لدف٢ح٠ظحً ٝو٬ح٢ر ٠٧ِح٬فذ جلأظ٦قذ ج٠ٝلسؾؿ٠ر ٩ٖ 

٬٧ظخ اُؿجؿ دف٢ح٠ط ٠ِح٬فذ ٝلأظ٦قذ جٝفث٬ل٬ر ػ٬ش ؤ١ ٥ـ٣ جٝؾوحثه ٦ٝح 

٢ُ٧ؿ جلسلاٟ ؤظ٦قذ ٠سي٢٠ر سٞٛ ج٠ٝلسؾؿ٠ر ٩ٖ ؤؾـ . سإص٬ف ِٖحل ٩ُٞ ج٢ٝسحثط 

  ج٠ِ٠ٝلج٢٬ِٝحز ٬ظخ ٠فجظِس٦ح ٝٞسإٜؿ ؤ٦٢ح س٩ٗ د٠سًٞدحز ج٧٠ٝجوٗحز جٝس٩ ػؿؿ٥ح 

٧سس٧جٖ٘ ٠َ ج٧٠ٝجوٗحز ج٬ٚٝحل٬ر ج٬٢ِ٠ٝر ٬٧ظخ ٠فجظِس٦ح ٠٧ِح٬فس٦ح ٙدل  
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٬٧ظخ اُؿجؿ ٧س٬ٗ٢ـ دف٢ح٠ط نح٠ل ٠ِٝح٬فذ جلأظ٦قذ ٫ٜٝ ٬ي١٠ ؤ١ .جلالسؾؿجٟ 

.  ٠سًحدٚر ٠َ ج٠ِٝح٬٬ف ج٠ٝػ٬ٞر ٧جٝؿ٬ٝ٧ر ج٠ِ٠ٝلج٬ٚٝحلحز جٝس٩ سظف٨ خ

 ؤ١ ٩ًِ٬ ج٠ِ٠ٝل٢ُ٧ؿ٠ح لا ١٧ٜ٬ ٢٥حٛ سًحد٘ ٠َ ٥ـ٣ ج٠ِٝح٬٬ف ٖب١ ٩ُٞ 

٩ُٞ لد٬ل ج٠ٝصحل جلانسفجٛ ٩ٖ دف٢ح٠ط )ؤؿٝر ٢ٚ٠ِر ٠ٝيح٥ح٣ ؿٙر ٢سحثط جلاؾسدحفجز 

 . ( ج٠ِٝح٠ل٢٠حلخ ٠ٞٝٚحف٢ر د١٬ 

 ؤ٧ ٢ٌح٠حً ٢٠حلدحً ٠ٞٝفجظِر – ؤ١ ٬ِؿ ٢ٌح٠حً ٠ٝفجٙدر جلأؿجء ج٠ِ٠ٝل٩ُٞ٧ 

٩ُٞ لد٬ل ج٠ٝصحل ٢ٌحٟ ٬ِس٠ؿ ٩ُٞ ٠لس٨٧ جلسظحدر ج٠ٝظك )٩ُٞ ًف٘ جلاؾسدحفجز 

ؤ٧ جٜٝحنٕ ج٠ٝلسؾؿٟ ٠ٞٝحؿذ ج٠ٝٚحلر ؤ٧ ٝٗول ج٧٠ٝجؿ ؤ٧ ٝٗول ج٧٠ٝجؿ ؤ٧ ٝٗول 

٥٧ـ٣ ج٠ٝفجظِحز  . ( اٝؽ…جلأ٠ٌ٢ر ؤ٧ ٝسػؿ٬ؿ جٝؾ٧جه ج٬ٗ٬ًٝر ٧٠ٞٝجؿ ج٠ِٝح٬فذ 

٬ظخ جلس٠ٜح٦ٝح ٙدل جلسؾؿجٟ جلأظ٦قذ ١ٜ٠٬٧ جلسؾؿجٟ جٝس٧ظ٦حز ج٭س٬ر ٝٞو٬ح٢ر 

: ٧ج٠ِٝح٬فذ 

(i)  يف٧فذ س٬ٌ٢ٕ ٠٧فجظِر اظفجءجز جلأ٠ح١ لأظ٦قذ جٝؾؿ٠ر جِٝح٠ر .

(ii)  ٬ظخ و٬ح٢ر ٠٧ِح٬فذ ؤظ٦قذ ج٬ٚٝحك جٝػظ٫٠ دًف٬ٚر ٢٠حلدر ػ٬ش سػسحض

٧ٝٞؿٙر جِٝح٬ٝر ٖب١ ج٬ٚٝحلحز . ا٩ٝ ٠ِح٬فذ ؿ٧ف٬ر ؤٜصف سِس٠ؿ ٩ُٞ جلالسؾؿجٟ 

. ٓحٝدحً ٠ح سظف٨ ٧ق٬٢حً ٦٢ُح ػظ٬٠حً 

ا١ ج٧٢ٍٝ . ٬٧ظخ سظ٢خ ؤ٨ س٧ٞش ١ٜ٠٠ ٝلأظ٦قذ ١٠ جلسؾؿج٠حز لحدٚر 

٧ًف٬ٚر جٝسؾق١٬ ٧جٝس٬ٌ٢ٕ ٧ٖول ؤظ٦قذ  (… س١٧ٞٗ٬ –قظحض )ج٠ٝلسؾؿٟ 

ج٬ٚٝحك جٝػظ٫٠ ٩ُٞ ؿفظر ُح٬ٝر ١٠ جلأ٬٠٥ر ٧ؾو٧وحً ٢ُؿ جلسؾؿج٦٠ح 
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٩ٖ سػح٬ٝل سف٬ٜقجز ٠س٢ح٬٥ر ٩ٖ جٝؤف ػ٬ش ؤ١ جلاؿ٠وحه ؤ٧ جٝـ٧دح٬٢ر 

. ٦ٝح ؿ٧ف ِٖحل 

(iii)  ٕ٬ظخ جلسؾؿجٟ ؤظ٦قذ ج٬ٚٝحك دًف٬ٚر وػ٬ػر ٠َ جٝؾؿ٠ر جٝؿ٧ف٬ر ٧جٝس٬ٌ٢

٩ُٞ لد٬ل ج٠ٝصحل )ا١ ج٠ٝفجظِر جٝؿ٧ف٬ر ٝلأؿجء ٬ظخ اظفجث٦ح . ٧ج٠ِٝح٬فذ 

 – ج٠ٝظلحز ٧ج٧ٜٝجنٕ –ؾ٬ًر ج٠ٝوحؿف -  جٝصدحز –٠فجظِر جلالسظحدر 

 جنسٚح٘ ٧ؿٙر ٧ًل – سٜٗٛ –ٜٗحءذ جٝٗول ٩ٖ جلأ٠ٌ٢ر جٜٝف٠٧حس٧ظفج٬ٖر 

١ٜ٠٬٧ سػؿ٬ؿ سٜفجف٬ر ٠فجظِر ؤؿجء  (اٝؽ.. ج٧٠ٝظر لأظ٦قذ ٬ٙحك ج٬ًٕٝ 

. جلأظ٦قذ دحٝؾدفذ ؤ٧ ٢ُؿ جٝػحظر ؤ٧ د٠لاػٌر ٧٢ٍ جلأؿجء جٝلحد٘ ٝلأظ٦قذ 

٬٧ظخ ؤ١ س١٧ٜ جٝٗسفجز د١٬ ج٠ٝفجظِحز ؤٙوف ١٠ ج٧ٝٙز جٝس٩ ٬إؾـ٣ 

. جٝظ٦حق ٬ٝػ٬ؿ ؾحفض جٝػؿ٧ؿ ج٠ٝٚد٧ٝر 

(iv)  ٢ُ٧ؿ٠ح س١٧ٜ ج٠ٝئنفجز ج٬ٗٝق٬حث٬ر ػفظر ٝلأؿجء جٝوػ٬غ لاؾسدحف ٠ػؿؿ ٖب١

.   ٬ظخ ؤ١ ٬لسؾؿٟ ٠حؿذ ٬ٙحل٬ر ٦ٝـج جٝٔفى ٧ٜل٬ٞر ٠ِٞٝح٬فذ ج٠ِ٠ٝل

٧ج٧٠ٝجؿ ج٬ٚٝحل٬ر ج٠ٝفظ٬ِر ٠٧ح ٬وحػد٦ح ١٠ ن٦حؿجز ٬ظخ سؾق٦٢٬ح 

٬٧ظخ اًُحء . ٧جلسؾؿج٦٠ح دًف٬ٚر ٠سٜففذ ٝٞػٗحٌ ٩ُٞ ػحٝر ج٠ِٝح٬فذ 

جلا٥س٠حٟ لأ٬ر ٢و٬ػر ١ُ جٝسؾق١٬ س١٧ٜ ٩ٖ ج٧ٝصحث٘ ج٠ٝفٖٚر دح٧٠ٝجؿ ج٬ٚٝحل٬ر 

  ج٠ِ٠ٝل٬٧ظخ جلسؾؿجٟ ج٧٠ٝجؿ ج٬ٚٝحل٬ر ج٠ٝفظ٬ِر ج٠ٝلسؾؿ٠ر ٩ٖ ج٬ٚٝحك خ. 

٩ٖ ؤٓفجى ج٠ِٝح٬فذ ًٖٚ ٬ٝ٧ك لأ٨ ٓفى آؾف ٬٧ظخ ٠ِح٬فس٦ح د٠حؿذ 

١ٜ٠٬ ؤ١ سؿل ٩ُٞ جٝسًحد٘ ٠َ ٠ِح٬٬ف ج٬ٚٝحك ج٠ٝػ٬ٞر ؤ٧ جِٝح٬٠ٝر ٬٧ظخ ؤ١ 

. سؾيَ ؤظ٦قذ جلاؾسدحف ٠ٞٝفجظِر ؤص٢حء جٝؾؿ٠ر د١٬ ج٠ِٝح٬فجز ج٢٠ٝس٠ٌر 
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٬٧ظخ ؤ١ س١٧ٜ ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٠ٜٞح ؤ١ٜ٠ ٠ًحدٚر ٠ِٞٝح٬٬ف ج٠ٝػ٬ٞر 

. ٧جٝؿ٬ٝ٧ر ٧٠ٞٝجؿ ج٠ٝفظ٬ِر 

  ١ُ جلسؾؿجٟ ج٠ِ٠ٝل٬٧ظخ س٧جٖف جٝس٠٬ِٞحز جٝػؿ٬صر ِٝٞح١٬ٞ٠ ج١٬٢٬ِ٠ٝ خ

ا١ ٜل ١٧ٜ٠ ٩ٖ . ٧و٬ح٢ر جلأظ٦قذ ٠سي٢٠حً ؤ٬ر ؤؿٝر ٢٬ِ٠ر ١٠ ٙدل ٢٠سط جٝظ٦حق 

جٝظ٦حق ج٠ٝلسؾؿٟ ٝلاؾسدحف ٧ج٠ِٝح٬فذ ٧ج٠ٝئصف ٩ٖ ج٢ٝسحثط ٬ظخ ؤ١ ٬سٟ سِف٤ٗ٬ 

. دًف٬ٚر ٖف٬ؿذ ٬٧ظخ جلاػسٗحٌ دلظل ٤ٝ 

  ؤ١ ١٧ٜ٬ ٝؿ٤٬ ًف٘ ٧ؾًر ٠ِؿذ ١٠ ؤظل جٝسِح٠ل ج٠ِ٠ٝل٬٧ظخ ٩ُٞ 

ج٭١٠ ٧ج٢ٝٚل ٧جٝسؾق١٬ ٧جلالسؾؿجٟ ٧جٝو٬ح٢ر لأظ٦قذ ج٬ٚٝحك ٝي٠ح١ جلأؿجء جلأ٠صل 

٧فد٠ح ٜح١ ١٠ جٝيف٧ف٪ جسؾحـ اظفجءجز ايح٬ٖر ٢ُؿ . ٢٠ٝ٧َ جٝس٧ٞش ٧جٝسؿ٧٥ف 

 لأٓفجى جلاؾسدحفجز ٠ِ٠ٞٝلجلسؾؿجٟ ؤظ٦قذ ج٬ٚٝحك ؾحفض ج٢ًٝح٘ جٝؿجثٟ 

٧ج٠ِٝح٬فجز ؤ٧ سظ٬٠َ ج٢٬ِٝحز ا١ جلأظ٦قذ جٝس٩ سسِفى ٝق٬حؿذ ٠ٗفًر ٩ٖ 

جلالسؾؿجٟ ؤ٧ جٝس٩ ٬لحء جلسؾؿج٦٠ح ؤ٧ جٝس٩ س٩ًِ ٢سحثط ٠ن٧ٜٛ ٦٬ٖح ؤ٧ جٝس٩ س٦ٌف 

٬ُدحً ؤ٧ س٩ًِ ؿٙر ؾحفض جٝػؿ٧ؿ ج٠ٝػؿ٧ؿذ ٬ظخ جلسدِحؿ٥ح ١٠ جٝؾؿ٠ر ٧٧يَ 

٠ٞو٘ ٦٬ُٞح ؤ٧ ُلا٠ر ٧سؾق١ دنٜل ٠لاثٟ ػس٩ ٬سٟ اولاػ٦ح ٬٧سٟ جٝسإٜؿ ١٠ 

  ؤ١ ٬ؾسدف سإص٬ف ج٬ِٝخ ؤ٧ جٝػ٧٬ؿ ج٠ِ٠ٝلؤؿجث٦ح جٝوػ٬غ ١٠ ؾلال ج٠ِٝح٬فذ ٩ُٞ٧ 

يدً " ١٠ جٝػؿ٧ؿ ج٠ٝػؿؿذ ٩ُٞ جؾسدحفجز ؤ٧ ٠ِح٬فجز لحدٚر ٧ؤ١ ٬ِؿ ًف٬ٚر ١ُ 

" . جلأ٠ُحل ٬ٓف ج٠ٝس٧جٖٚر
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 ٧جٝس٩ سػسحض ج٩ٝ ٠ِح٬فذ ٬ظخ ٧يَ ج٠ِ٠ٝلا١ ٜل جلأظ٦قذ سػز ل٬ًفذ 

٠ٞو٘ ٦٬ُٞح ٧فٟٙ ؤ٧ س٬٠ق ٝسد١٬ ػحٝر ٧سحف٬ؽ ج٠ِٝح٬فذ ٢ُؿ٠ح ٬ػ١٬ ٬٠ِحؿ اُحؿذ 

. ج٠ِٝح٬فذ 

  ج٠ٝدحنفذ ج٠ِ٠ٝل٧ٝلدخ ١٠ جلألدحخ ٢ُؿ٠ح ٬لسؾؿٟ جٝظ٦حق ؾحفض ل٬ًفذ 

  جٝسإٜؿ ؤ١ ػحٝس٩ جلأؿجء ٧ج٠ِٝح٬فذ ٙؿ سٟ ٠فجظِس٦ح ٧ٜح٢سح ج٠ِ٠ٝلٝٗسفذ ٖب١ ٩ُٞ 

. ٠في٬ر ٙدل اُحؿذ جٝظ٦حق ٝٞؾؿ٠ر ٠فذ ؤؾف٨ 

٩ُٞ٧ ج٠ٝؾسدف جٝسإٜؿ ١٠ ؤ١ ج٠ٝسًٞدحز ج٠ٝـ٧ٜفذ ٩ٖ ٥ـج جٝؿ٬ٝل ٙؿ جلس٬ٖ٧ز 

٢ُؿ جلسؾؿجٟ جٝػحلدحز ؤ٧ ؤظ٦قذ جلأؾسدحف جلا٧س٠٧حس٬ٜ٬ر ٝظ٠َ ؤ٧ ٠ِحٝظر ؤ٧ سلظ٬ل 

. ؤ٧ ؤُؿجؿ سٚحف٬ف ؤ٧ سؾق١٬ ؤ٧ جلسفظحٍ ٢سحثط جٝسػح٬ٝل 

٢ُ٧ؿ٠ح ٬سًٞخ جلأ٠ف ج٠ٝفجظِر ٝلا٠ًث٢ح١ ٩ُٞ ػحٝر جلأظ٦قذ ج٠ِٝح٬فذ ٖب١ 

٥ـ٣ ج٠ٝفجظِر سظف٨ ؿ٧ف٬حً ًدٚحً ًٝف٬ٚر ٠ُل ٠ػؿؿذ ٢ُ٧ؿ٠ح سئؿ٨ ج٠ِٝح٬فجز ا٩ٝ 

٠ظ٧٠ُر ١٠ ٧ُج٠ل جٝسوػ٬غ ٬ٖظخ ٩ُٞ ج٠ٝؾسدف ؤ١ ١٧ٜ٬ ٝؿ٤٬ ًف٘ ج٠ِٝل جٝس٩ 

ٙؿ سٟ سػؿ٬ص٦ح دًف٬ٚر  (٩ُٞ لد٬ل ج٠ٝصحل ٩ٖ دفج٠ط جٝػحلخ)سي١٠ ؤ١ ؤ٨ ٢لؾر 

ا١ ؤظ٦قذ جلاؾسدحف ٧ج٠ِٝح٬فذ د٠ح ٩ٖ ـٝٛ جلأظ٦قذ ٧جٝدفج٠ط ٬ظخ . وػ٬ػر 

. ػ٠ح٬س٦ح ١٠ ؤ٨ سِؿ٬لاز سدًل ٢سحثط جؾسدحفس٦ح 
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: اهيـبٖرث ّخختؾ اهلٖبشبح 

 دًف٬ٚر ٠ِٝح٠ل٬ظخ سو٬٠ٟ جٝدف٢ح٠ط جٝنح٠ل ٠ِٝح٬فذ ؤظ٦قذ ج٬ٚٝحك ٩ٖ ج

سي١٠ ولاػ٬ر جٝدف٢ح٠ط ٧ٙحد٬ٞر جٝسًد٬٘ ٧٦ٗ٠ٟ ٝسسدَ ٜل ج٬ٚٝحلحز ١٠ ؾلال 

. ن٦حؿجز ٬ػسٌٗ د٦ح ج٠ٝؾسدف ٧٠ٝجؿ ٬ٙحل٬ر ٠ػ٬ٞر ؤ٧ ؿ٬ٝ٧ر ؤ٧ ٧٠جؿ ٠فظ٬ِر 

٢ُ٧ؿ٠ح لا ٬س٧جٖف ٠صل سٞٛ ج٧٠ٝجؿ ج٬ٚٝحل٬ر ؤ٧ ج٧٠ٝجؿ ج٠ٝفظ٬ِر ج٠ٝوػ٧در 

دن٦حؿجز ٖب٤٢ ١ٜ٠٬ جؾس٬حف ٠حؿذ دؾ٧جه ٧صدحز ٢٠حلد١٬ ٧جلسؾؿج٦٠ح ٠ٜحؿذ 

٧جٝؾ٧جه ج٧ًٞ٠ٝدر ٠ٝصل ٥ـ٣ ج٠ٝحؿذ ٬ظخ ؤ١ ٬٠٬ق دبُحؿذ . ٠ِ٠ٝل٠فظ٬ِر ل

.   ٧دحلسؾؿجٟ ًف٘ ٠سِؿؿذ ٠ِ٠لجلاؾسدحف ١٠٧ ج٠ٝلسػل١ دإٜصف ١٠ 

(i)  سلسؾؿٟ ج٧٠ٝجؿ ج٬ٚٝحل٬ر دنٜل ُحٟ ٝي٠ح١ جٝٚحد٬ٞر ٝٞسسدَ ٧ٖٚحً ٠ِٝح٬٬ف ٠ػ٬ٞر

٩ُٞ )ؤ٧ ؿ٬ٝ٧ر ٝلأظ٦قذ ج٠ٝلسؾؿ٠ر ٩ٖ ج٬ٚٝحك ج٠ٝدحنف ٝٞؾ٧جه جلألحل٬ر 

ؤ٧ ؾ٧جه جنسٚح٬ٙر ؤدلً  ( ج٧ٝٙز– ؿفظر جٝػفجفذ –لد٬ل ج٠ٝصحل جٜٝسٞر 

. ٥٧ـ٣ جٝؾ٧جه ٦ٝح سإص٬ف ٥حٟ ٩ُٞ ٢سحثط جٝسػح٬ٝل . ٠صل جٝػظٟ 

(ii)  ُحؿذ سِفٕ جلأظ٦قذ ٩ٖ جًٝف٘ ج٬ٚٝحل٬ر ج٠ٝػ٬ٞر ٧جٝؿ٬ٝ٧ر ٧سلسؾؿٟ ج٧٠ٝجؿ

٩ُٞ٧ . ج٠ٝفظ٬ِر جٝٚحدٞر ٝٞسسدَ لأٓفجى ج٠ِٝح٬فذ ٢ُؿ٠ح س١٧ٜ ٠سحػر 

 ٠فجظِر جلأظ٦قذ ج٠ٝٚس٢ح٣ ػؿ٬صحً ٙدل جلالسؾؿجٟ ٝي٠ح١ س٧ج٦ٖٚح ٠َ ج٠ِ٠ٝل

. جٝسو٬٠ٟ ج٠ٝػؿؿ ٧جلأؿجء ٧جلأدِحؿ ج٧ًٞ٠ٝدر 

(iii)  ٕجلأظ٦قذ ٠صل جٜٝف٠٧حس٧ظفجٕ ٧ؤظ٦قذ ٬ٙحك ج٬ًٕٝ ٧ظ٦حق ٬ٙحك ٬ً

جلا٠سوحه جٝـف٪ ٧جٝس٩ سسًٞخ ٠ِح٬فذ ٜظقء ١٠ جٝسن٬ٔل جِٝحؿ٨ ٬ظخ 

٠ِح٬فس٦ح دحلسؾؿجٟ ٠٬ٜح٬٧حز دؿفظر ٢ٚح٧ذ ٠٧ِٞ٠ر ٧ٜح٬ٖر ؤ٧ دحلسؾؿجٟ ٧٠جؿ 
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٠فظ٬ِر ٠ِف٧ٖر جٝسف٬ٜخ ٧ٓحٝدحً ٖب٤٢ ١٠ ٬ٓف ج١ٜ٠٠ٝ ٩ٖ جٝسػح٬ٝل 

٩ٖ٧ ٥ـ٣ جٝػحلاز فد٠ح . ج٬٠٬ٜٝحث٬ر ٠ِح٬فذ ٠ئنفجز ٖفؿ٬ر ي١٠ جًٝف٬ٚر 

١٧ٜ٬ ٢ٜ٠٠حً سسدَ ج٠ِٝح٬فذ ًٝٞف٬ٚر دحلسؾؿجٟ ٧٠جؿ ٠فظ٬ِر ٠ـ٧ؿذ دن٦حؿجز 

٧سلسؾؿٟ ؿفظر جلاسٗح٘ . ٧سؾيَ ٥ـ٣ ج٧٠ٝجؿ ٢ٝٗك ؾ٧ًجز ٠ِح٠ٞر ج٢٬ِٝحز 

د١٬ ج٠٬ٚٝر جٝس٩ ػول ٦٬ُٞح ٠ٞٝحؿذ ج٠ٝفظ٬ِر ٧ج٠٬ٚٝر ج٧٠ٝظ٧ؿذ ٩ٖ جٝن٦حؿذ 

 .جٝؾحور د٦ح ٝسػؿ٬ؿ ؿٙر ج٢ٝسحثط جٝس٩ ٬ػول ٦٬ُٞح ٢٬ِٞٝحز ج٠ٝظ٧٦ٝر 

٬٧ظخ اُؿجؿ دفج٠ط ٠ِح٬فذ ٖفؿ٬ر سِس٠ؿ ٩ُٞ ٠سًٞدحز ٠ػؿؿذ ٝٞسػح٬ٝل 

٧ؤ٬يحً فد٠ح ١٧ٜ٬ يف٧ف٬حً ٠فجظِر ٠ِح٬فذ جٝظ٦حق دِؿ ٜل آلا٘ ل٧جء ٜح١ ـٝٛ 

ا١ ٠لس٨٧ . ٧ٜـٝٛ دِؿ ٜل ؾؿ٠ر ؤ٧ و٬ح٢ر ؤلحل٬ر . جلإٓلا٘ ٠س٠ِؿجً ؤ٧ لا 

. ٧سٜفجف٬ر ج٠ِٝح٬فذ ٬ظخ ؤ١ س١٧ٜ ٩ُٞ جلأٙل ٠صل ٠ح ٧٬و٩ د٤ ج٠ٝو٢َ 

٬٧ظخ ؤ١ س١٧ٜ جًٝف٘ ج٠ٝلسؾؿ٠ر لإظفجء ج٠ِٝح٬فذ ٜح٬ٖر جٝس٧ص٬٘ ٧جٝسًد٬٘ 

ا٠ح ٜظقء ١٠ جًٝف٘ جٝسػ٬ٞ٬ٞر ج٠ٝػؿؿذ ؤ٧ ٧ٜص٬ٚر ُح٠ر ٠ِٞٝح٬فذ ، ٬٧ظخ ؤ١ ٬د١٬ 

جٝس٧ص٬٘ ٬ٜٕ سظف٨ ج٠ِٝح٬فذ ٠٧س٩ ١٧ٜ٬ يف٧ف٬حً اظفجء ج٠ِٝح٬فذ ٧جلإظفجءجز 

جٝس٩ سسؾـ ٩ٖ ػحٝر ٖنل ج٠ِٝح٬فذ ، ٧ٓحٝدحً ٠ح ٬ـٜف جٝٗسفجز جٝس٩ ٬سٟ ٦٬ُٞح اظفجء 

. ج٠ِٝح٬فذ ٧اُحؿس٦ح ٩ُٞ ج٧٠ٝجؿ ج٬ٚٝحل٬ر 
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: Measurement Uncertainty اهلاٖلًٖكٖبس 

 ٧٥ سٚؿ٬ف ٠سِٞ٘ دح٬ٚٝحك ٧جٝـ٨ ٬٠٬ق ٠ؿ٨ ج٬ٟٚٝ جٝس٩ سسي١٠ جٝلا٬ٙ١٬ٚ٬حك 

٧ٜل ٬ٙحك ١٧ٜ٬ ٠وػ٧دحً دؿفظر ١٠ ُؿٟ جٝسإٜؿ ٢حسظر ١٠ . ج٠٬ٚٝر جٝػ٬ٚ٬ٚر 

جلأؾًحء جٝس٩ س٢نإ ١٠ ٠ؾسٕٞ ٠فجػل ؤؾـ ج٢٬ِٝر ٧سػ٦ٞ٬ٞح ١٠٧ ُؿٟ ج٠ِٝفٖر 

دح٧ِٝج٠ل جٝس٩ سئصف ٩ٖ ج٢ٝس٬ظر ١٠٧ جٝيف٧ف٪ ٠ِفٖر دِى ج٠٧ِٞ٠ٝحز ١ُ ؿفظر 

جٝصٚر ٧ُؿٟ جٝسإٜؿ ٝٞػو٧ل ٩ُٞ ٬ٙحك ـ٧ ٖحثؿذ ٬ٞ٠ُر ٧ُدحفذ ُؿٟ جٝسإٜؿ ج٠ٝوحػدر 

. ٢ٞٝسحثط جٝس٩ س٩ًِ ٬٠ِٞٝل سِٜك ٬ُ٧٢ر ج٢ٝسحثط 

 ٧٥ سٚؿ٬ف ٩٠ٜ ٝٞػؿ٧ؿ جٝس٩ ١٠ ؾلا٦ٝح ٬ٗسفى ٧ظ٧ؿ جٝٞلا٧١٬ٚ٬سِد٬ف 

 د٠٬ٚر جلا٢ػفجٕ ج٬ٚٝحل٫ ؤ٧ جٝلا٬٧١٬ٚ٬ِدف ١ُ . ج٠٬ٚٝر جٝػ٬ٚ٬ٚر ٝسف٬ٜق ج٠ٝحؿذ 

 ٬ظخ سػؿ٬ؿجً جلأؾـ ٩ٖ جلاُسدحف جٝلا١٬ٚ٬د٠يحُٗحس٤ ، ٧ٝٞػو٧ل ٩ُٞ ؤ٧ ػلحخ 

٫ٜٞٝ جٝلا١٬ٚ٬ ج٧لا سٚدل جٝسٜفجف٬ر ٧جلإُحؿذ ٩ُٞ لد٬ل ج٠ٝصحل  . جٝلا١٬ٚ٬ٜل ٠وحؿف 

ػ٬ش ؤ١ ٜلا٠٥ح لا ٬إؾـ ٩ٖ جلاُسدحف ؤ٨ سإص٬فجز ٠ٌ٢٠ر ٠فسدًر دحًٝف٬ٚر 

 . (٧دو٧فذ ُح٠ر ٬ٗسفى ؤ١ سظف٨ سو٬٧دحز ٝٞؾًإ ج٢٠ٝسٌٟ ج٠ِٝف٧ٕ)

ا١ ٢سحثط ؤ٨ ًف٬ٚر ٬ٙحك ُفي٤ ٝٞػ٧٬ؿ ١ُ ج٠٬ٚٝر جٝػ٬ٚ٬ٚر ِٝؿ٬ؿ ١٠ 

٩ُٞ لد٬ل ج٠ٝصحل ؿفظر جٝػفجفذ سئصف ٩ُٞ جلأظ٦قذ جٝػظ٬٠ر ٧ج٢ِٜحك . جلألدحخ 

ؤ٧ سنسز جٝي٧ء ٩ٖ ؤظ٦قذ ج٬ٚٝحك ج٫ٗ٬ًٝ ٧جٝسٗح٧ز ٩ٖ ٠وؿف ج٦ٜٝفدحء 

٧جٝسٗل٬فجز جٝٗفؿ٬ر ٠ٞٝػٞل ٠٬ٖح ٬سِٞ٘ دحًٝف٘ ٧ُؿٟ س٠حٟ جلالسفظحٍ ٢ُؿ 

٥٧ـ٣ جلأؾًحء ٬ظخ جٝس٬ٞٚل ٦٢٠ح دحٝل٬ًفذ . جلالسؾلاه ٦ٜٞح ٠وحؿف ٥ح٠ر ٝٞؾًإ 

٬٧وِخ . جٝؾحفظ٬ر ٧جٝسوػ٬غ ج٢٠ٝحلخ ٠صل سًد٬٘ ُح٠ل سوػ٬غ ٢٠حلخ 
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جٝػو٧ل ٩ُٞ ٠ٚؿجف جلا٢ػفجٕ ١٠ ٬ٙحك ٧جػؿ ٠ٞٝحؿذ ج٠ٝظ٧٦ٝر ١ُ ج٠٬ٚٝر جٝػ٬ٚ٬ٚر 

. ٝـج ٖب١ ٠ؿ٨ جلأدؾفذ ٬ظخ ػلحد٤ 

٧ا٦٢ح ٠٠ٝحفلر ُح٠ر ؤ١ ٬سٟ جٝسِفٕ ٩ُٞ جٝسإص٬فجز جِٝن٧جث٬ر ٧ٜـٝٛ ٠ح 

 ج٫ٜٞٝ ٖب٤٢ جٝلا٢ُ٧١٬ٚ٬ؿ ػلحخ . ٬ل٫٠ جٝسإص٬فجز ج٢٠ٝس٠ٌر ٩ُٞ ٬ٞ٠ُحز ج٬ٚٝحك 

 جٝسإٜؿ ج٫ٜٞٝ جٝلا١٠١٬ٚ٬ جلأ٬٠٥ر جٝسػٚ٘ ١٠ ؤ١ ٜلا ج١٬ُ٧٢ٝ ١٠ جٝسإص٬ف ٬لح٥ٟ ٩ٖ 

. ج٠ٝوحػدر ٢ٞٝس٬ظر 

٧جٝسإص٬فجز جِٝن٧جث٬ر سلدخ ؤؾًحء ٧ٙؿ سسٗح٧ز ١٠ ٬ٙحك ا٩ٝ آؾف ٠ئؿ٬ر 

٥٧ـج ج١٧ٜ٠ٝ ١٠ ُؿٟ جٝسإٜؿ فد٠ح .  ٩ٖ سٚؿ٬ف ج٠٬ٚٝر جٝػ٬ٚ٬ٚر جٝلا١٬ٚ٬ا٩ٝ ١٧ٜ٠ ١٠ 

 ج٠ٝوحػخ ٝٞسإص٬فجز جٝلا١٬ٚ٬ا١ ٠٬ٙر ١٧ٜ٠ " ُؿٟ جٝسإٜؿ جِٝن٧جث٫ " ٬نحف ا٤٬ٝ 

جِٝن٧جث٬ر ١ٜ٠٬ ؤ١ ٬ٚؿف د٬ٚحك جٝٗف٘ ٩ٖ ج٢ٝسحثط ١٠ ؾلال ُؿؿ ٢٠حلخ ١٠ 

. جٝسٚؿ٬فجز سػز ٠ؿ٨ ١٠ جٌٝف٧ٕ ج٠٠ٝحصٞر 

 جِٝن٧جث٩ ٖب١ ُؿؿ ج٬ٚٝحلحز ٬ظخ جلا سٚل ُحؿذ ١ُ جٝلا٩ٖ٧١٬ٚ٬ ؿفجلر 

. ٧جٝسإص٬فجز ج٢٠ٝس٠ٌر سئؿ٨ ج٩ٝ جؾًحء صحدسر ؾلال ٠ؿ٨ ج٧ٝٙز ج٠ٝسٜفف . 10

د٠٢٬ح ١٠ ج١ٜ٠٠ٝ جٝسِفٕ ٩ُٞ سإص٬ف ٢٠سٌٟ ١٬ِ٠ ١ٜٝ٧ سإص٬ف٣ ٩ُٞ ج٢ٝسحثط ٬ٓف 

٥٧ـج ج٧٢ٍٝ جٝصح٩٢ ١٠ . جٝلا٠١٬ٚ٬ِف٧ٕ س٠ح٠ح ٖب٤٢ ٦ٌ٬ف ج٧٢ٍٝ جٝصح٩٢ ١٠ سإصف 

١٠ ُؿٟ جٝسإٜؿ ٧٥٧ " 2دح٧٢ٍٝ "٠لح٠٥حز ُؿٟ جٝسإٜؿ ٬نحف ج٦٬ٝح ١٠ ج٭١ ٖوحُؿج 

١ٜٝ٧ ػظ٤٠ ١ٜ٠٬ ٠ِفٖس٤ ٩ُٞ جلحك سو٬٠ٟ ٢٥ؿل٩ ؤ٧ . ُحؿذ ٬وِخ سػؿ٬ؿ٣

ٜـٝٛ ٖح١ ٥ـج ج٧٢ٍٝ جٝصح٩٢ ١٠ .   جٝؽ ج٠ِٝح٠لجٝؾدفذ ؤ٧ ج٠ٝٚحف٢حز جٝؿ٬ٝ٧ر د١٬ 

ػس٩ ٢ُؿ جٝسِفٕ ٩ُٞ . ٠لح٠٥ر ُؿٟ جٝسإٜؿ ٬ِفٕ ٩ُٞ جلحك جلا٢ػفجٕ ج٬ٚٝحل٩
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سإص٬ف ٢٠سٌٟ ٠صل ػ٧٬ؿ جًٝف٬ٚر ١ٜ٠٬٧ سوػ٬ػ٤ ٧جٝسوػ٬غ ج٠ٝيد٧ً ج٧ًٞ٠ٝخ 

ج١ جٝٗف٘ د١٬ جٝسوػ٬غ ج٠ٝيد٧ً . ١٧ٜ٬ ٬ٓف ٠ِف٧ٕ ٠صل ج٠٬ٚٝر جٝػ٬ٚ٬ٚر

.  ٩ٖ سٚؿ٬ف ج٠٬ٚٝر جٝػ٬ٚ٬ٚرجٝلا٧١٬ٚ٬جٝسٚؿ٬ف ج٠ٝلسؾؿٟ ٬ئؿ٨ ج٩ٝ 

 س٢نإ ٢ُؿ٠ح جٝلا١٬ٚ٬ج٤٢ ١٠ ج٦٠ٟٝ ج١ ٢لاػٌ ج١ ٢٧ٜ٠حز ج٧٢ٍٝ جٝصح٩٢ ١٠ 

. ١٧ٜ٬ سوػ٬غ جلا٢ػفجٕ ج٬ٚٝحل٩ ٢حنثح ١ُ لدخ ١٬ِ٠ ٬س٧َٙ ؤ١ ١٧ٜ٬ وٗفج

٩ُٞ٧ لد٬ل ج٠ٝصحل ٖح١ ٠ِح٬فذ ظ٦حق ٬ًٕ جلا٠سوحه جٝـف٨ دحلسؾؿجٟ ٠ػ٧ٞل 

٩ُٞ٧ ؤ٬ر ػحل ٖح١ . ٠لاثٟ سؿل ٩ُٞ ج١ سوػ٬غ ؾًإ ٢٠سٌٟ ٬ظخ ؤ١ ١٧ٜ٬ وٗفج

٠يح٥حذ ج٠ٝػ٧ٞل ج٠ٝفظ٩ِ ٧ج٢٬ِٝر ١٠ جٝوِخ ج١ ١٧ٜ٬ سح٠ح ٧جٝٗف٘ د١٬ جلسظحدر 

جٝظ٦حق ل٧ٕ ٩ًِ٬ ؾًح ٢٠س٠ٌح ٬ٓف ٧ِٞ٠ٟ ٩ٖ ج٢ٝسحثط جٝسػ٬ٞ٬ٞر ٦ٝـج ج٧٢ٍٝ ١٠ 

٧جيحٖر ٝـٝٛ ٖح١ ج٠ٝػ٧ٞل ج٠ٝفظ٩ِ ٢ٗل٤ ل٧ٕ ٢٬ػفٕ دو٧فذ ُح٠ر . ج٢٬ِٝحز

٧ٜٞسح جٝػحٝس١٬ . دؿفظر و٬ٔفذ ٬ٓف ٠٧ِٞ٠ر ١ُ ج٠٬ٚٝر جلال٬٠ر ٠ٝػس٧ج٣ ١٠ ج٠ٝحؿذ

. جٝلا١٬ٚ٬سئؿ٨ ج٩ٝ ج٧٢ٍٝ جٝصح٩٢ ١٠ ٢٧ٜ٠حز 

 ج٢٬ِ٠ٝر ذ ٧٥ جٝسِفٕ ٩ُٞ ٠وحؿفجٝلا٧١٬ٚ٬ج٠٦٠ٝر جلادسؿجث٬ر ٩ٖ سػؿ٬ؿ ٠٬ٙر 

 جٝلا٬٧١٬ٚ٬ظخ جلاػسٗحٌ دلظل ٜٝل ج٠ٝوحؿف جٝٗفؿ٬ر ١٠ . ٠٬ٙ٧ر ٜل ٠لح٠٥ر 

٠صلا ج٠ِٝل )جٝس٩ ٬سٟ جٝسِفٕ ٦٬ُٞح ٠٧لح٠٥ر ٜل ٠وؿف ٧ ٠وؿف ج٠٬ٚٝر 

 جٝلا٧١٬ٚ٬ ٢ُؿ جٝسِفٕ ٩ُٞ ٠وحؿف  (جلالسٜنح٩ٖ ٧ج٠ٝفجظَ ٧ػؿ٧ؿ ج٠ِٝح٬فذ

٬ظخ جلأؾـ ٩ٖ جلاُسدحف جٝسلٞلل جٜٝح٠ل ٌٝٞف٧ٕ جٝيف٧ف٬ر ٝٞٔفى ١٠ 

٥٧ـج جٝسلٞلل ٬سي١٠ جؾـ ج٢٬ِٝحز ٧سٚل٦٠٬ح ٧سػي٬ف٥ح ٧جلسؾلاو٦ح . جٝسػ٬ٞل

٠سي٢٠ح سػي٬ف ج٧٠ٝجؿ )٧س٦ٗ٬ٌ٢ح ٧سف٬ٜق٥ح ؤ٧ سؾ٦ٗ٬ٗح ٠٧ِح٬فذ جٝظ٦حق 
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٧جٝسػ٬ٞل ج٭٩ٝ ٠٧ِحٝظر جٝد٬ح٢حز ٧جٝفدً د١٬ ج٢ٝسحثط جٝس٩ ٬ػول  (ج٠ٝفظ٬ِر

. ٦٬ُٞح

٧ٜل ٥ـ٣ ج٠ٝفجػل ج٠ٝل٠حذ ؤ٧ جلأؾف٨ ج٠ِٝف٧ٖر ٩ٖ ٌف٧ٕ ٠ػؿؿذ ل٧ٕ 

٧ػ٬ش ؤ٤٢ ١ٜ٠٬ جٝسِفٕ ٦٬ُٞح ٬ٞ٠ُح د٧ي٧ع ٬٧ػؿؿ . ٬وحػد٦ح ٠وحؿف ٝٞؾًإ

 ج٩ٜٞٝ ٖح٤٢ ٬ظخ جسدحٍ ـٝٛ ٧ػ٬ش ج١ جٝؾ٧ًجز ٩ٖ جٝلا٠١٬ٚ٬لح٠٥ر ٜل ؾ٧ًذ ٩ٖ 

. جٝسٚؿ٬ف س٩ًِ ٢سحثط ٖح٤٢ ١٠ ج٬ٗ٠ٝؿ سػؿ٬ؿ ُؿٟ جٝسإٜؿ ج٠ٝوحػخ ٜٝل ؾ٧ًذ 

 ؾًإ ج٧ٝق١ –٠صل سإص٬فجز ؿفظر جٝػفجفذ )٧ج٠ٝوحؿف جٝٗفؿ٬ر ٝٞؾًإ ٜٝل ٠فػٞر 

١ٜ٠٬٧ ٬ٙحل٦ح ٬ٞ٠ُح ٖح٤٢ ١٠ ج١ٜ٠٠ٝ جلأؾـ ٩ٖ جلاُسدحف سإص٬فجز  (جٝؽ. …

٩ُٞ٧ لد٬ل ج٠ٝصحل ٖح١ جٝسٜفج٬ر ٬ٚٝحك فد٠ح ٬لسؾؿٟ ٜسِد٬ف ١ُ . ج٧ِٝج٠ل ج٠ٝظ٠ِر

ُؿٟ جٝسإٜؿ جِٝن٧جث٩ ٦ٝـ٣ ج٠ٝفجػل جٝٚحدٞر ٝٞسٜفجف ٧دح٠ٝصل ٖح١ سٚؿ٬ف ظقء ١٠ 

ج٧٢ٍٝ جٝصح٩٢ ١٠ ُؿٟ جٝسإٜؿ ١ٜ٠٬ ؤ١ ٬نس٘ ١٠ سٗح٧سحز ٠ِف٧ٖر د١٬ ج٠ِٝح٠ل ٩ٖ 

. جًٝف٬ٚر ج٠ٝنسٚر ١٠ ؿفجلحز د١٬ ج٠ِٝح٠ل

١٠٧ جٝيف٧ف٨ جلاؾـ ٩ٖ جلاُسدحف ج١ ج٧٢ٍٝ جٝصح٩٢ ١٠ ُؿٟ جٝسإٜؿ ٢٬نإ 

٩ُٞ٧ لد٬ل ج٠ٝصحل ٖح١ ج٬ٟٚٝ جلال٬٠ر ٧٠ٞٝجؿ ج٠ٝفظ٬ِر . ؾحفض ٢ًح٘ ٥ـ٣ جٝؿفجلحز

سـٜف ٩ٖ و٧فذ ٠ؿ٨ ٢ُ٧ؿ٠ح سلسؾؿٟ ُؿذ ٠ِح٠ل ٢ٗك ج٢٬ِٝر ٩ٖ ؿفجلحس٦ح 

ج٠ٝٚحف٢ر ٖح١ ُؿٟ جٝسإٜؿ ١٠ ٬ٟٙ ج٠ٝحؿذ ج٠ٝفظ٬ِر لا سؿؾل ٩ٖ جٝسٗح٧سحز د١٬ 

ج٠ِٝح٠ل ٢ُ٧ؿ٠ح سس٧جٖف ج٧٠ٝجؿ ج٠ٝفظ٬ِر ج٠ٝوػ٧در دن٦حؿجز ٧سلسؾؿٟ ٩ٖ 

جٓفجى ؤؾف٨ ٬ٓف ج٠ِٝح٬فذ ٖح٦٢ح سلسؾؿٟ ٝس٩ًِ سٚؿ٬ف ٠لسٚلًا ١ُ ٠٬ٙر ج٧٢ٍٝ 

جٝصح٩٢ ١٠ ٠لح٠٥ر ُؿٟ جٝسإٜؿ ١ٜٝ٧ جٝسإص٬ف ١٠ س٬ٔف ج٧ٝلً د١٬ ج٢٬ِٝر ٧ج٠ٝحؿذ 

. ج٠ٝفظ٬ِر ٬ظخ جؾـ٣ ٩ٖ جلاُسدحف
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:-  ٩ٖ ج٢ٝسحثط جٝسػ٬ٞ٬ٞر ي١٠ جفدِر ٠ظ٧٠ُحزجٝلا٧١٬ٚ٬سَٚ ٠لح٠٥حز 

(I)  ٠لح٠٥حز ١٠ جٝسإص٬فجز جِٝن٧جث٬ر ٧سٚؿف ١٠ سظحفخ جلاُحؿذ

(Repeatability) .

(II)  ١٠ ج٠ِٝح٬فذ ٧ؤؾًحء جٝسؿف٬ط جٝلا٠١٬ٚ٬لح٠٥حز ج٧٢ٍٝ جٝصح٩٢ ٠صل ج٠ٝنٔل 

٧سإص٬فجز ج٠ٝؾسدف ٧جلأظ٦قذ ٧سٚؿف ١٠ سظحفخ جٝسٜفجف٬ر 

(Reproducibility) . 

(III)  ٍ١٠ ج٧٠ٝجؿ جٝلا١٬ٚ٬ ؾحفض ٢ًح٘ ؿفجلر ج٠ِٝح٠ل ٠صل ٠2لح٠٥حز ج٧٢ٝ 

. ج٠ٝفظ٬ِر

(IV)  ٠صل جٝسٗح٧ز ٩ٖ جؾـ ج٢٬ِٝحز ٧ سإص٬فجز ج٧ٝلًٝٞلا٠١٬ٚ٬وحؿف ؤؾف٨  .

 جٝلا١٬ٚ٬ ٩ٖ ٠ظ٧٠ُحز ٖح٤٢ ١٠ ج٦٠ٟٝ سلظ٬ل ٠وحؿف جٝلا٢ُ٧١٬ٚ٬ؿ٠ح ٬ٚؿف 

ج٧ٝجظخ ؤؾـ٥ح ٩ٖ جلاُسدحف ي١٠ ٜل ٠ظ٧٠ُر ٬ٙ٧حك ٧سلظ٬ل ٜل ١٧ٜ٠ ١٠ 

.  ٠ٜٞح ٜح١ ـٝٛ ٢ٜ٠٠ح ٠ٜفجظِر ٩ُٞ ج٠ٝلح٠٥حز ٠ظس٠ِرجٝلا١٬ٚ٬

.  ٜٝل جؾسدحف ٧ٜٝل ٧٢ٍ ١٠ ج٢٬ِٝحزجٝلا١٠٧١٬ٚ٬ ٬ٓف ج٧ٝج٩ِٙ ٬ٙحك 

 ٠فذ جٝلا٢ُ٧١٬ٚ٬ؿ٠ح ٬ظف٨ جؾسدحف ١٬ِ٠ دًف٬ٚر ٠سٜففذ ١٧ٜ٬ ٜح٬ٖح جٝسِفٕ ٩ُٞ 

 (ج٧ ٢ٌحٟ)٧دؿ٬ل ٝـٝٛ ٖح١ جٝسِفٕ جٜٝح٩ٖ لاؾسدحف . ٧جػؿذ ج٧ ٩ُٞ ٖسفجز ٠سًِٚر

٬٧ظخ جٝسِد٬ف . ٠نحد٦ر فد٠ح ١٧ٜ٬ ٜح٬ٖح ٧سِحٝط ج٠٬ٚٝر ٩ٖ و٧فذ ج٢ػفجٕ ٬ٙحل٩

 ٜٝل ٠وؿف د٢ٗك جًٝف٬ٚر ٧د٢ٗك ج٧ٝػؿجز ٠صل جلا٢ػفجٕ جٝلا١ُ١٬ٚ٬ ٠لح٠٥حز 

٠ٖصلا ػؿ٧ؿ ج٠ٝحؿذ ج٠ٝفظ٬ِر . ٩ٖ٧ دِى جٝػحلاز ٬ٞقٟ جٝسػ٬٧ل . ج٬ٚٝحل٩

٬ِحٝط .  ٓحٝدح ٬ٗسفى ؤ٦٢ح ػؿ٧ؿ ٠ًٞٚر ٝٞسٚف٬خ ج٠ٝلاثٟ ٠2لح٠٥حز ؤؾف٨ ٧٢ٍٞٝ 
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 [W/(2√3)]ٜس٧ق٬َ ًد٩ِ٬ ٝٞػ٧٬ؿ ج٬ٚٝحل٩  (W)٠لس٬ًل جٝس٧ق٬َ ـ٧ جِٝفى 

١ٜ٠٬٧ سػ٬٧ل ٖسفجز جٝصٚر ج٩ٝ جٝػ٧٬ؿ ج٬ٚٝحل٩ دحٝٚل٠ر ٩ُٞ ٠٬ٙر . ١٠ ؤظل جٝظ٠َ

. (ػؿ٧ؿ صٚر% 95 ١٠ جظل 1.96) ٢٬ِٞٝحز جٜٝد٬فذ (Student‟s t)٠ػؿؿذ ١٠ ٬ٟٙ 

 ١٠ٖ ج٠ٝلاثٟ ج٠ٝقض ج٠ٝدحنف ٝٞػ٧٬ؿ ج٬ٚٝحل٩ جٝلا٢ُ٧١٬ٚ٬ؿ٠ح ٬س٧جٖف ٜسح٧ٝض 

٥٧ـج ١ٜ٠٬ سػ٤ٚ٬ٚ دإؾـ جٝظـف جٝسفد٩ِ٬ ٜٝل . ٧سًد٬٘ جٝٚح١٧٢ جِٝحٟ ٝس٬ٝ٧ؿ جٝؾًإ

. ٠لح٠٥حز ٢٧ٜ٠حز ُؿٟ جٝسحٜؿ دِؿ سفد٦ِ٬ح ٬٧ِدف ٦٢ُح ٜػ٧٬ؿ ٬ٙحل٩

٢ُ٧ؿ٠ح س١٧ٜ ج٢ٝسحثط ػو٬ٞر يفخ ؤ٧ ٙل٠ر ٖح١ جٝػ٧٬ؿ ج٬ٚٝحل٩ ج٢ٝلد٩ 

٬ػلخ دإ١ جٝظـف جٝسفد٩ِ٬ ٠ٝظ٧٠ٍ ج٬ٟٚٝ جٝسفد٬ِ٬ر ٝٞػ٧٬ؿ ج٬ٚٝحل٩ ج٢ٝلد٩ ٜٝل 

. ظقث٬ر ٩ٖ ج٢ٝسحثط ٬٧ػلخ جٝػ٧٬ؿ ج٬ٚٝحل٩ ج٩ٜٞٝ ١٠ ٠ظ٧٠ٍ جٝػ٧٬ؿ ج٬ٚٝحل٩ 

 ج٩ٜٞٝ د٠٬ٚر جٝػ٧٬ؿ ج٬ٚٝحل٩ ج٩ٜٞٝ ؤ٧ ٩ٖ ٠٬ٙر سٜفجف٬ر جٝلا٬٧١٬ٚ٬ِدف ١ُ 

 ج٩ٜٞٝ ج٩ٝ ٠فجػل جٝصٚر جٝلا٬٧١٬ٚ٬ٗيل ٩ٖ دِى جٝػحلاز سػ٬٧ل . ٦ٝح

(Confidence interval)  . ٩ٖ٧ ٥ـ٣ جٝػحٝر ٬ٚؿف ي٩ِٗ جٝػ٧٬ؿ ج٬ٚٝحل٩ ج٩ٜٞٝ

%. ٬ٝ95ول ج٩ٝ ٠فػٞر صٚر 

 ج٬ٚٝحك ج١ ١٧ٜ٬ ٝؿ٦٬ح ٧سًد٘ ًفٙح ٝسٚؿ٬ف ٧ػلحخ ٠ِح٠ل٬٧ظخ ٩ُٞ 

.  جلا جـج ٜح٢ز ًف٘ جلاؾسدحف س٬ِ٘ جظفجء ٠صل ٥ـ٣ جٝػلحدحز جٝوحف٠رجٝلا١٬ٚ٬

٩ٖ٧ دِى جٝػحلاز ٖح٤٢ ٬ٝك ٢ٜ٠٠ح جظفجء سٚؿ٬فجز جػوحث٬ر ٧جفوحؿ٬ر ٙحدٞر 

 ٤٬ُٞ ٩ُٞ جلأٙل ج١ ٬ػح٧ل ج٠ِ٠ٝل ٩ٖ٧ ٥ـ٣ جٝػحلاز ٖح١ جٝلا١٬ٚ٬ٝٞسًد٬٘ ٬ٚٝحك 

 ٠ِ٬٧ل ؤٖيل جٝسٚؿ٬فجز ج٢ٜ٠٠ٝر ٬٧ي١٠ ؤ١ نٜل جٝلا٠١٬ٚ٬ِفٖر ٜل ٢٧ٜ٠حز 

٩ٖ٧ ٥ـ٣ جٝػحلاز ٢ُؿ٠ح سػؿؿ . جٝسٚف٬ف لا ٩ًِ٬ ج٢ًدحُح ٠دحٝٔح ٤٬ٖ ١ُ جٝؿٙر
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 ٩ٖ ج٬ٚٝحك ٧س٬٠ق نٜل ُفى ٝٞلا١٬ٚ٬ًف٬ٚر ٝس٬٬٠ق ػؿ٧ؿ ج٬ٟٚٝ ٠ٞٝوحؿف جٝفث٬ل٬ر 

  ؤ١ ٬إؾـ ٩ٖ جُسدحف٣ جلس٬ٗحء ٥ـج جٝلدخ دحسدحٍ ج٠ِ٠ٝلج٢ٝسحثط ج٠ٝػل٧در ٖح١ ٩ُٞ 

. جٝس٠٬ِٞحز ج٠ٝـ٧ٜفذ

 ٬ٚٝحك ٖح٤٢ ١٠ ج٧ٝجظخ جلاؾـ ٩ٖ جلاُسدحف ٢٧ٜ٠حز جٝلا٢ُ٧١٬ٚ٬ؿ سٚؿ٬ف 

٧ج٠ٝوحؿف جٝس٩ .  ج٠٦٠ٝر ٩ٖ ٥ـ٣ جٝػحٝر دحلسؾؿجٟ ًف٘ ٠ٚد٧ٝر ٝٞسػ٬ٞلجٝلا١٬ٚ٬

 سن٠ل ٬ٝ٧لز ٙحوفذ ٩ُٞ ج٧٠ٝجؿ ج٬ٚٝحل٬ر ج٠ٝفظ٬ِر ٧جًٝف٘ جٝلا١٬ٚ٬سل٦ٟ ٩ٖ 

٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٧جًٝف٘ ج٠ٝلسؾؿ٠ر ٧جٌٝف٧ٕ جٝد٬ث٬ر ٧ػحٝر ج٠ٝحؿذ ج٠ٝؾسدفذ ؤ٧ 

ج١ س٧َٙ جٝل٧ٞٛ ٩ُٞ ٖسفذ ق٬٢٠ر ٬٧ًٞر ٧٠ٞٝجؿ . ج٠ِٝح٬فذ ١٠٧ ٧ٚ٬ٟ دحٝسن٬ٔل 

. ج٠ٝؾسدفذ لا سئؾـ ٩ٖ جلاُسدحف ٢ُؿ سٚؿ٬ف ٬ٙحك ُؿٟ جٝسحٜؿ



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انفظم انثـــانث
 

ٌ انًٕارد انثشرٚح  ل وو انًؼايتطهثاخ 
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ذبهد اهفظل ال

ٌ انًٕارد انثشرٚح ل وو انًؼايتطهثاخ 

 

 ج١ سػؿؿ ج٠ٝلس٬٧حز جٝؿ٬٢ح ١٠ جٝس٬ِٟٞ ٧جٝسؿف٬خ ج٠ِ٠ٝل٬ظخ ٩ُٞ اؿجفذ 

  ٬٧ظخ اظفجء جٝسػح٬ٝل ج٠ِ٠ٝل٧ج٦٠ٝحفجز ٧جٝؾدفجز جٝيف٧ف٬ر ٬ٚٞٝحؿجز ؿجؾل 

٩ُٞ جلأٙل ػحو١٬ٞ ٩ُٞ )ج٬٠٬ٜٝحث٬ر د٧جلًر ؤ٧ سػز انفجٕ ٠ػ١٬ٞٞ ؤٜٗحء ٠ئ١٬ٞ٥ 

٧فد٠ح ٧٢٧ٜ٬ج ؤ٬يح ػحو١٬ٞ ٩ُٞ ؿفظر  (ؿفظر دٜح٧ٝف٧٬ك ٬٠٬ٜحء ؤ٧ ٠ح ٬ِحؿ٦ٝح

  ١٠ جِٝح١٬ٞ٠ ٬ٖظخ ج١ ٠ِ٠ٝلؤ٠ح ج٠ٝلس٨٧ جلأ٩ُٞ ج٬ٚٝحؿ٨ دح. (ؿد٠٧ٞح)٬٠ُٞر ؤ٩ُٞ 

ج٠ٝحظلس٬ف ؤ٧ جٝؿٜس٧فج٣ ٩ٖ ج٬٠٬ٜٝحء )١٧ٜ٬ ػحولا ٩ُٞ ٠ئ٥لاز ٬ُٞح ٠نحد٦ر ٠صل 

لاُس٠حؿ ٢ُؿ٠ح ل١ٜ٠٬٧ ٙد٧ل ٠ئ٥لاز دؿ٬ٞر د٧جلًر جٝظ٦حز ج٠ٝح٢ػر  (جٝسػ٬ٞ٬ٞر

١٧ٜ٬ جِٝح١٬ٞ٠ ٝؿ٦٬ٟ ؾدفذ ٧جلِر ٩ٖ ج٠ٝظحل ؤ٧ ٢ُؿ٠ح ١٧ٜ٬ ٢ًح٘ ج٠ِٝل ٩ٖ 

 .  ٠ػؿ٧ؿجج٠ِ٠ٝل

٧جِٝح١٬ٞ٠ ١٠ جٝؾف٬ظ١٬ ٬ظخ ج١ ١٧ٜ٬ ٝؿ٦٬ٟ ؾدفذ ُح١٬٠ ٩ُٞ جلأٙل ٩ٖ 

٧جِٝح١٬ٞ٠ جٝـ١٬ ٬ؾي١٧ِ ٝٞسؿف٬خ . ٠ظحل جٝسؾوه ٙدل جُسدحف٣ ٠ػٞلا ـ٧ ؾدفذ

ؿ١٧ ٠ئ٥لاز ٩ٖ ج٠ٝظحل ١ٜ٠٬ ج١ ٧٠٧ٚ٬ج دحٝسػح٬ٝل جـج ٠ح جصدس٧ج ج١ ٝؿ٦٬ٟ ٠لس٨٧ 

 .ٜحٕ ١٠ جٝسؿف٬خ ٧ٞ٠ُ٧ج سػز انفجٕ ٜحٕ
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 الاحتفبظ بسدلاث لكل العبهلُي الفٌُُي الثببتُي والوتعبلذ هعهن ج٠ِ٠ٝلوَدب علً  

 :تشول 

(i) جٝٚؿفذ ٩ٖ ج٠ٝظحل 

(ii) ج٠ٝئ٥لاز جٝس٬٠٬ِٞر ٧ج٬٢٦٠ٝر 

(iii) جٝسؿف٬خ 

(iv) ج٦٠ٝحفجز 

(v) جٝؾدفجز 

٬٧ظخ ج١ س١٧ٜ ٥ـ٣ ج٠٧ِٞ٠ٝحز ٠سحػر دل٧٦ٝر ٧ج١ سسي١٠ جٝسحف٬ؽ جٝـ٨ سٟ 

 .جٝس٬٧ٗى ؤ٧ سدسش ٤٬ٖ جٝٚؿفذ ٧ج٠ِٝح٬٬ف جٝس٩ د٩٢ ٦٬ُٞح جٝس٬٧ٗى ٧سإ٬ٜؿ جٝلًٞر

  ٠لث٧ل ١ُ جلس٬ٗحء ٠سًٞدحز جٝن٦حؿذ ِٝٞح١٬ٞ٠ ٥٧ـ٣ ج٠ٝسًٞدحز فد٠ح  ج٠ِ٠ٝل٧

  ٧فد٠ح س١٧ٜ جنسفجًح ٠ٝظحل س٩٢ٚ ١٬ِ٠ ؤ٧ ٧ًٞ٠خ د٧جلًر ٠ِ٠ٝلس١٧ٜ س٬٠٬ٌ٢ر ل

 .ج٠ِٝلاء

  ل٬حلر ٧جظفجءجز ٝٞسِفٕ ٩ُٞ جػس٬حظحز جٝسؿف٬خ ٠ِ٠ٝلل٬٧ظخ ج١ ١٧ٜ٬ 

٬٧ظخ ج١ ١٧ٜ٬ دف٢ح٠ط جٝسؿف٬خ ٠لاث٠ح ٠٦٠ٞٝحز جٝٚحث٠ر ؤ٧ . ٧سق٬٧ؿ ج٠ٝسؿفد١٬ د٦ح

 .٠ِ٠ٝلج٠ٝس٧ِٙر ل

  ي٠ح١ س٩ٚٞ جِٝح١٬ٞ٠ ٤٬ٖ جٝسؿف٬خ جٜٝح٩ٖ ٝلاؿجء جٝظ٬ؿ ج٠ِ٠ٝل٬٧ظخ ٩ُٞ 

. ٥٧ـج ٬ن٠ل ؾ٬ٗٞر  جٝسؿف٬خ ٩ُٞ س٬٢ٚحز ٢٬ِ٠ر. ٝلاؾسدحفجز ٧سن٬ٔل جلاظ٦قذ

٧ج٠ٝػ١٧ٞٞ . ٬٧ظخ جسؾحـ ج٠ِٝح٬٬ف ج٧٠ٝي٬ُ٧ر ؾلال جٝسؿف٬خ ٝس٬٬ٟٚ ٜٗحءذ جٝسؿف٬خ

١٧٠٧ٚ٬ دحظفجء سػح٬ٝل ٩ُٞ ٢٬ُحز جـج ٜح٧٢ج ٠ئ١٬ٞ٥ ٝـٝٛ جـج جظف٧ج ـٝٛ سػز 
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٧جلس٠فجف٬ر ج٠ٝٚؿفذ ٬ظخ ٠فجٙدس٦ح دحلسؾؿجٟ س٬٢ٚحز يدً جٝظ٧ؿذ . جنفجٕ ٜحٕ

 .٩ُٞ لد٬ل ج٠ٝصحل

ج١ جٝػحظر لاُحؿذ جٝسؿف٬خ ج٠ٝلس٠ف ِٝٞح١٬ٞ٠ ٬ظخ ج١ ٬إؾـ ٩ٖ جلاُسدحف 

٩ٖ٧ ٜل ػحٝر ٖح١ جٝٗسفجز جٝػفظر ٬ظخ . جلسؾؿجٟ جًٝف٬ٚر ؤ٧ جٝس٬٢ٚر دح٢سٌحٟ ؤٟ لا

 .سػؿ٬ؿ٥ح ٧س٧ص٦ٚ٬ح

  دلظل ٠ػؿش ١ُ جٝسؿف٬خ جٝـ٨ سٞٚح٣ ٜل ١٠ ج٠ِ٠ٝل٬٧ظخ ج١ ٬ػسٌٗ 

٧جٝٔفى ١٠ ٥ـ٣ جٝلظلاز ٧٥ جصدحز ج١ جِٝح١٬ٞ٠ ٙؿ سٟ سؿف٬د٦ٟ دنٜل . جِٝح١٬ٞ٠

٬٧ظخ ج١ . ٜح٩ٖ ٧ج١ ٙؿفجس٦ٟ لاظفجء جؾسدحفجز ٧ٗ٠ير ؤ٧ ٠ِس٠ؿذ ٙؿ سٟ س٦٠٬٬ٚح

س١٧ٜ ٥ـ٣ جٝلظلاز ٠س٧جٖفذ ٝٞسٗس٬م د٧جلًر جٝظ٦ر ج٠ٝح٢ػر ٝٞس٬٧ٗى ؤ٧ جلاُس٠حؿ 

 :٢ُؿ٠ح سًٞخ ٬٧ظخ ج١ سػس٨٧ ٩ُٞ

(i) ػي٧ف ج٠ٝٚففجز جٝؿجؾ٬ٞر ٧جٝؾحفظ٬ر. 

(ii) جٝسؿف٬خ ٩ُٞ جؿجء ج٠ِٝل. 

(iii) جلانسفجٛ ٩ٖ دفج٠ط جؾسدحف جٜٝٗحءذ. 

(iv) جٝدػ٧ش ج٬٠ِٞٝر ج٢٠ٝن٧فذ. 

 ١ٜ٠٬ ج١ ٬لسؾؿٟ ُح١٬ٞ٠ ؿجث١٬٠ ؤ٧ د٧ِٚؿ دحلايحٖر ج٩ٝ ج٠ِ٠ٝل٧ػ٬ش ؤ١ 

 ج١ ٬ي١٠ ج١ ٥ئلاء ظ٬٠ِح ٬سٟ جلانفجٕ ٦٬ُٟٞ ج٠ِ٠ٝل١٬٬٢ٖ ٠لح٢ؿ١٬ ٖح١ ٩ُٞ 

  . ج٠ِ٠ٝل٧ؤ٦٢ٟ ١٧ٞ٠ِ٬ ًدٚح ٢ٌٝحٟ جٝظ٧ؿذ خ
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جلاػسٗحٌ دس٧و٬ٕ ٧ٌٝحثٕ ج٬ٚٝحؿجز ٧جٝس١٬٢ٚ ٧ج١٬٬٢ٗٝ  ج٠ِ٠ٝل٬ظخ ٩ُٞ 

ج٠ٝلحُؿ١٬ ج٠ٝنحف١٬ٜ ٩ٖ جلاؾسدحفجز ؤ٧ج٠ِٝح٬فجز ٧ٜػؿ ؤؿ٩٢ ٖح١ ج٠ٝلث٬ٝ٧ر سظح٣ 

 .ج٢ٝٚحً جلاس٬ر ٬ظخ سػؿ٬ؿ٥ح

 جلاؾسدحفجز ج٠ٝئجؿذ. 

 ٟجلاؾسدحفجز ج٠ٝؾًًر ٢٧سحثط جٝس٬٬ٚ. 

 ٘س٬٧ًف ٧جلسػؿجش جًٝف٘ ٠٧ؿ٨ ٙحد٬ٞس٦ح ٝٞسًد٬. 

 جٝؾدفذ ٧جٝؾدفجء. 

 ج٠ٝئ٥لاز ٧دفج٠ط جٝسؿف٬خ. 

 ج٧ٝجظدحز جلإؿجف٬ر ٧ج٬ٚٝحؿ٬ر. 

 
٩ُٞ٧ جلإؿجفذ ج١ سؾ٧ل جنؾحه ١٬٢٬ِ٠ لأؿجء ؤ٧٢جٍ ٢٬ِ٠ر ١٠ جلاؾسدحفجز 

ؤ٧ لأؾـ ج٢٬ِٝحز ؤ٧ ٝس٬ٙ٧َ سٚحف٬ف جلاؾسدحفجز ؤ٧ لاًُحء سٗل٬فجز ٧آفجء ؤ٧ 

 .ٝسن٬ٔل ؤ٧٢جٍ ٢٬ِ٠ر ١٠ جلأظ٦قذ



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انفظم انراتغ
 

ضثظ ٔتاكٛذ جٕدِ انتذانٛم فٗ يؼايم  يٛاِ 

  اانشرب
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 اهتبة اهراتؾ

 ضثظ ٔتاكٛذ جٕدِ انتذانٛم فٗ يؼايم  يٛاِ اانشرب

 

سسًٞخ اؿجفذ ٠ِح٠ل سػح٬ٝل ٬٠حذ جٝنفخ  سًد٬٘ دِى جلانسفجًحز ج٠ٝسِٞٚر د٢ٌحٟ 

جٝظ٧ؿذ ٩ُٞ ٢ػ٧ ٩ٗ٬ د٠سًٞدحز جٝظ٧ؿ٣ جِٝح٬٠ٝر  ٧سسًحد٘ ٠َ ج٧٠ٝجوٗر ج٬ق٧ 

 ٧سٞٛ ج٠ٝسًٞدحز ١ٜ٠٬ جظ٠ح٦ٝح دو٧فذ ُح٠ر ٩ُٞ ج٢ٝػ٧ 2005 ِٝحٟ   17025

 :جلاس٫ 

 :يخػوتبح فٌٖج 

  ُؿؿ ٬ُ٧٢٧ر جلأٖفجؿ. 

  ٌف٧ٕ ٧د٬ثر ٧سظ٬٦قجز ٠ٜح١ ج٠ِٝل. 

 ًف٘ جلاؾسدحفجز ٧ج٠ِٝح٬فذ  ج٠ٝلسؾؿ٠ر. 

 ؤظ٦قذ  سظ٬٠َ ج٢٬ِٝحز. 

  ؤظ٦قذ  سػ٬ٞل ج٢٬ِٝحز. 

  سؿج٧ل ٧٠جؿ جلاؾسدحف ٧ج٠ِٝح٬فذ. 

  سإ٬ٜؿ ظ٧ؿذ جلاؾسدحفجز ٧ج٠ِٝح٬فذ. 

  ٌٗس٧ص٬٘ ج٠ٝلس٢ؿجز ٧ سلظ٬ل ج٢ٝسحثط ٧ًف٘ جٝػ. 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

57 

 

 :يخػوتبح إدارٖج 

  جٝس٬ٌ٢ٟ ٧جلإؿجفذ. 

  ٢ٌحٟ جٝظ٧ؿذ. 

  يدً ج٠ٝلس٢ؿجز. 

  يدً ٧سوػ٬غ جلاؾسدحفجز ٧ج٠ِٝح٬فجز ٬ٓف جٝل٠٬ٞر. 

  جلإظفجءجز جٝسوػ٬ػ٬ر. 

  جلإظفجءجز ج٧ٝٙحث٬ر. 

  ػٌٗ ٧جؿجفذ جٝلظلاز ٧ج٠ٝلس٢ؿجز. 

  جٝسٗس٬م جٝؿجؾ٫ٞ. 

  ٠فجظِر جلإؿجفذ. 

 

 :يخػوتبح الأفراد 

 :ؿوٓ اهيـيل 

ؤ١ ١٧ٜ٬ ٝؿ٤٬ جِٝؿؿ جٜٝح٫ٖ ١٠ جِٝح١٬ٞ٠ ـ٨٧ جٝؾدفذ ٧جٝؿفج٬ر ج٬٢ٗٝر ج٠ٝلاث٠ر  (1)

 .ٝلأ٠ُحل ج٧٠ٜٝٞر ٦ٟٝ 

 .جلاٝسقجٟ دسؿف٬خ جِٝح١٬ٞ٠  (2)

ؤ١ ٬ػسٌٗ دلظلاز ٠ٞٝئ٥لاز ٧جٝسؿف٬خ ٧جٝؾدفجز ج٦٠ٝحف٬ر جٝؾحور  (3)

 .دحِٝح١٬ٞ٠ 
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 :يخػوتبح الاكبيج ّاهتٖئج ّالأسِزث 

 :ؿوٓ اهيـيل 

 .ؤ١ ٧٬ٖف ج٠ٜٝح١ ٧جٝد٬ثر ج٢٠ٝحلدر جٝس٩ لا سئصف ٩ُٞ ٬ُ٧٢ر ج٢ٝسحثط  (1)

 .ؤ١ ١٧ٜ٬ ٝؿ٤٬ جٝو٬ح٢ر جٝظ٬ؿذ  (2)

 .ؤ١ ١٧ٜ٬ ٠ق٧ؿجً دحلأظ٦قذ ج٧ًٞ٠ٝدر لأؿجء جلاؾسدحفجز  (3)

 .٬ػسٌٗ ٬٧لظل جٝو٬ح٢ر جٝس٩ س٠ز ٩ُٞ ؤظ٦قذ د٢ِح٬ر  (4)

 

 :يخػوتبح اهػرق ّأٌّاؽ الاخختبراح 

 :ؿوٓ اهيـيل 

 .ؤ١ ١٧ٜ٬ ٝؿ٤٬ س٧ظ٦٬حز ٧٠صٚر ١ُ ًف٘ جلسؾؿجٟ جلأظ٦قذ  (1)

 .ؤ١ ١٧ٜ٬ ٝؿ٤٬ ًف٘ ٧٠صٚر ١ُ ؤؾـ ج٢٬ِٝحز ٧جٝسػح٬ٝل  (2)

ؤ١ ٬سإٜؿ ١٠ ؤ١ جٝد٬ح٢حز جٝؾحور دح٠ٜٝد٧٬سف ٧٠صٚر ٧ٜح٬ٖر ٝلالسؾؿجٟ ٩ٖ  (3)

 .ػحٝر جلسؾؿجٟ ج٠ٜٝد٧٬سف 

 .ؤ١ ١٧ٜ٬ ٝؿ٤٬ ٢ٌحٟ ٧٠ص٘ ١ُ جٝسِفٕ ٩ُٞ ٢٬ُحز جلاؾسدحف  (4)
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 :يخػوتبح ٌؼى اهسّدث ّاهخفخٖص ّاهيراسـج 

 :ؿوٓ اهيـيل 

ؤ١ ٢٬نإ ٬٧ػحٌٖ ٩ُٞ ٢ٌحٟ ظ٧ؿذ ٢٠حلخ لأ٧٢جٍ ٠٧لس٬٧حز ٧ػظٟ  (1)

 .ج٢ٝنحًحز ج٠ٝؾسٞٗر

 :ؤ١ ٧ٚ٬ٟ دبُؿجؿ ٜس٬دحز ظ٧ؿذ ٠٧ح ٬سِٞ٘ د٦ح ١٠ ٧صحث٘ ظ٧ؿذ سػس٨٧ ٩ُٞ  (2)

 .ل٬حلر جٝظ٧ؿذ  (ؤ )
 .جٝسلٞلل جلإؿجف٪ ٧س٧و٬ٕ ج٧ٌٝحثٕ ٧ج٦٠ٝحٟ  (خ )

 .ًف٘ ج٠ِٝل جٝس٩ ٬ئؿ٦٬ح د٠ح ٩ٖ ـٝٛ ٢نحًحز جٝو٬ح٢ر  (ض )

 .ًف٘ ٢٧نحًحز يدً جٝظ٧ؿذ جٝؿجؾ٫ٞ  (ؿ )

 .ًف٘ جٝسٗس٬م ٧ج٠ٝفجظِر ٢ٌٝحٟ جٝظ٧ؿذ  (٣ )

 .ًف٘ س٢ح٧ل جٝنٜح٧٪ ٧ػ٠ح٬ر جٝلف٬ر  (٧ )

 

 :يخػوتبح الإدارث ّاهخٌؼٖى 

 :ؿوٓ اهيـيل 

 ؤ١ ٬ئٜؿ ؤ١ جِٝح١٬ٞ٠ د٤ لا ٬سِفي١٧ لأ٨ ي٧ًٔ سئصف ٩ُٞ ظ٧ؿذ جلأؿجء  (1)
 .ؤ١ ١٧ٜ٬ ٠ٌ٢٠حً دًف٬ٚر س٧ػ٩ دحٝصٚر ٩ٖ جلسٚلا٬ٝس٤ ٧سٜح٤ٞ٠  (2)

 .٤ٝ ٠ؿ٬ف ٠لث٧لًا ٩ُٞ ج٬ٞ٠ِٝحز ج٬٢ٗٝر جٝس٩ سظف٨ دح٠ِ٠ٝل  (3)

 .٤ٝ ٠ؿ٬ف ظ٧ؿذ ٠لث٧لًا ١ُ سًد٬٘ ٢ٌحٟ جٝظ٧ؿذ  (4)

ؤ١ ٬نحفٛ ٩ٖ جلاؾسدحفجز ٧جٝؿفجلحز ٧دفج٠ط ج٠ٝٚحف٢حز د١٬ ج٠ِٝح٠ل  (5)
 .٧جؾسدحفجز جٜٝٗحءذ 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

60 

 

 :يخػوتبح اهشسلاح ّاهخلبرٖر 

 :ؿوٓ اهيـيل أً 

ؤ١ ٬ػسٌٗ د٢ٌحٟ لظلاز سلظل ٤٬ٖ ٜل ج٠ٝنح٥ؿجز جلأ٬ٝ٧ر ٧جٝػلحدحز  (1)

 .٧جنسٚح٘ ج٢ٝسحثط

 :ؤ١ س١٧ٜ سٚحف٬ف٣ ٠سي٢٠ر جٝد٬ح٢حز جٜٝح٬ٖر ٧ج٠ٝسي٢٠ر ٩ُٞ جلأٙل  (2)

 .جلٟ ٧٢ُ٧ج١ ج٠ِ٠ٝل  (ؤ )
 .جلٟ ٧٢ُ٧ج١ ج٬٠ِٝل  (خ )

 .سِف٬ٕ دحًٝف٬ٚر ج٠ٝلسؾؿ٠ر  (ض )

 .سف٬ٟٙ ٠ػؿؿ ٧٧ػ٬ؿ ٢٬ِٞٝر جٝس٩ ؤظف٨ ٦ٝح سػح٬ٝل ج٢ٝسحثط  (ؿ )

 .جٝس٬ٙ٧ِحز جٝلاق٠ر  (٣ )

 

 غتػ ّيراكتج سّدث اهخضبهٖل اهنٖيٖبئٖج

 :يدً جٝظ٧ؿذ ٩٥ ٢نحًحز ٧س٬٢ٚحز سلسؾؿٟ ٝي٠ح١ جٝظ٧ؿذ ٧سنس٠ل ٩ُٞ

 (Blank) جظفجء سظحفخ ٓٗل  -1

 (Duplicate) ٬ٙحك ٠سٜفف  -2

 (Blind) سػ٬ٞل ٢٬ُر ٬٠ُحء  -3

 spikeسػ٬ٞل ٢٬ُحز ٠يحٕ ج٦٬ٝح سف٬ٜقجز ٠٧ِٞ٠ر  -4

 جوؿجف فل٧ٟ جٝيدً جٝد٬ح٬٢ر د٬ُ٧٢ر جٝسػح٬ٝل -5

 جلسؾؿجٟ ٢٬ُحز ٠فظ٬ِر -6
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 :ؤ٠ح سإ٬ٜؿ جٝظ٧ؿذ ٬ٖن٠ل ُؿذ ٢نحًحز ٦٢٠ح 

 ٠ِح٬فذ جلاظ٦قذ -1
 سؿف٬خ جِٝح١٬ٞ٠ -2

 و٬ح٢ر جلاظ٦قذ -3

 جٝسٗس٬م ٧ج٠ٝفجظِر -4
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 .ّخضيل اهيخػػبح اهخبهٖج اسراءاح اختبؽ ٌؼبى اهسّدث 

 

  
 خّظٖف 

 
 خّظٖف اهيضنوج

 
 ادارث اهيضرّؽ

 
 

 اهخسبرة اهغفل

 

 
 

 اهيراسـج

 

 

 
 

 خػج اهلٖبس

 

 

 

 
 

 اهخخػٖػ
 

 
 

 ػرق اهلٖبس 

 اهغتػ 
 اهـٌٖبح اهيرسـٖج

 رشّى اهغتػ اهتٖبٌٖج
 اهغتػ الإضظبئٕ

 

 
 

 خّظٖف اهـٌٖبح

 

 
 

 اهيـبٖرث 
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 ؿٌبظر اهخخػٖػ فٓ ترٌبيز اهلٖبشبح

 
ظٖبٌج ّيـبٖرث 

 الأسِزث 

 
نفبءث ّظٖبٌج 

 اهيـداح

 
 الأفراد 

 اهخـوٖى ّاهخدرٖة 

 

 اهخّذٖق

 

 
 كبتوٖج اهخػتٖق

 

 

 
 اهخفخٖص

 

 

 

 
 

 غتػ اهسّدث
 

 
اهييبرشبح اهسٖدث 

 فٓ اهلٖبس 

 
دهٖل هلأغراع 

 اهخبظج

 

 
اهييبرشبح اهسٖدث 

 هويـيل

 

 
 

ػرق اهخضغٖل 
 اهلٖبشٖج 
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 ٌؼبى خػتٖق اهسّدث

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ػرق اهخضبهٖل 

 اهيشخلوج 

 
 اهيّاد اهيرسـٖج

 
 اهخضبهٖل تبلإغبفج 

 
 

 اهخفخٖص اهخبرسٕ

 

 
 

 اهفضط

 

 

 
 

 اهخفخٖص اهداخوٕ

 

 

 

 
 

 خلٖٖى اهسّدث
 

 
 

رشّيبح اهغتػ 
 اهتٖبٌٖج 

 
 

 اهخضبهٖل الإضظبئٖج

 

 
 

 اهخضبهٖل اهيخنررث

 

 
الاخختبراح 
 اهيضخرنج 

 



 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انفظم انخايص
 

َظاو ضثظ انجٕدج فٗ تجًٛغ ٔاػذاد 

  انؼُٛاخ نهتذانٛم
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اهتبة اهخبيس 

 َظاو ضثظ انجٕدج فٗ تجًٛغ ٔاػذاد انؼُٛاخ نهتذانٛم

 :يلديج 

٬سٟ سًد٬٘ ٢ٌحٟ يدً جٜٝٗحءذ جٝؿجؾ٫ٞ ١٠ ؾلال ٬ٙحلحز ٠لس٠فذ ٢٬ِٝحز 

يحدًر ٧اؿؾحل ج٬ٟٚٝ جٝيحدًر ج٠ٝسػول ٦٬ُٞح ٩ٖ ا٢نحء فل٠٧حز جٝيدً 

جٝد٬ح٬٢ر ، ١ٜٝ٧ ٙدل جٝسِفى ٦ٝـ٣ ج٬ٚٝحلحز ٠٧ح ٫ٞ٬ ـٝٛ ١٠ ا٢نحء 

 .جٝفل٠٧حز جٝد٬ح٬٢ر ٢ِفى دِى ج٠ٝٗح٬٥ٟ 

 :نفبءث الإدارث 

٩٥٧ سػؿؿ ل٬حلر . سِفٕ ٩ُٞ ؤ٦٢ح ٢نحًحز ١٠ ؾلال ٖح٬ُٞحز جلإؿجفذ 

٠ٜح س٧ٟٚ دحٝسإٜؿ ١٠ سػ٬ٚ٘ ٥ـ٣ ج٢ٝنحًحز . جٜٝٗحءذ ٧جلأ٥ؿجٕ ٧ج٠ٝلث٬ٝ٧حز 

 .٠٬ٖح د٦٢٬ح 

٧سإس٩ ٬ٝ٧ِٚ٠ر جٝظ٧ؿذ ١٠ . ٧س٩ًِ ٜٗحءذ جلإؿجفذ ظ٧ؿذ ٠٧ِٞ٠ر ٠٧س٢ح٠ٓر 

 .سػ٬ٚ٘ ٢سحثط ٠سًٞدحز جٝظ٧ؿذ 

 :خأنٖد اهسّدث 

سِفٕ ٩ُٞ ؤ٦٢ح ٢نحًحز ١٠ ؾلال ٢ٌحٟ يدً جٜٝٗحءذ ٧س٦ؿٕ ا٩ٝ جٝػو٧ل 

٩ًِ٬٧ دف٢ح٠ط . ٩ُٞ صٚر ٧ِٚ٠ٝر ١ٜ٠٬ ١٠ ؾلا٦ٝح سػ٬ٚ٘ ٠سًٞدحز جٝظ٧ؿذ 
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سإ٬ٜؿ جٝظ٧ؿذ جٝٚؿفذ ٩ُٞ جٝػو٧ل ٩ُٞ ٢سحثط ٢٠حلدر ٧٠٧ص٧٘ د٦ح ١ٜ٠٬ 

. جلاُس٠حؿ ٦٬ُٞح 

 :اهفّائد اهخٓ ٖينً اهضظّل ؿوِٖب يً خػتٖق ترٌبيز خأنٖد اهسّدث 

س٩ًِ ج٠ٝػٞل جٝٚؿفذ ٩ُٞ جٜسنحٕ ؤ٬ر ٠نٜٞر ٧افظح٦ُح ا٩ٝ ٠وؿف٥ح  -1

 .دًف٬ٚر ٢ٌح٬٠ر 

س٩ًِ ٠ِح٠ل جٝسػح٬ٝل جٝٚؿفذ ٩ُٞ ج٧ٝو٧ل ا٩ٝ ٢سحثط ٢٠حلدر ١ٜ٠٬ جلاُس٠حؿ  -2

 .٦٬ُٞح 

 .سق٬ؿ ١٠ صٚر ج٠ٝػٞل ٩ٖ ٢ٗل٤ ٩ٖ٧ ٙؿفس٤ ٩ُٞ جٝسػ٬ٞل  -3

 .س٠ِل ٩ُٞ ق٬حؿذ ٧سػل١٬ ل٠ِر ج٠ِ٠ٝل  -4

 

 :اهـٌبظر اهخٓ ٖـخيد ؿوِٖب فٓ خػتٖق ترٌبيز خأنٖد اهسّدث 

 .ؤُيحء ج٬٦ٝثر ٧ج٠ٝلسؾؿ١٬٠  -1

 .جٝسل٬٦لاز ج٬ٞ٠ِ٠ٝر ٧ج٠ٜٝح٬٢ر  -2

 .ج٧٠ٝجؿ ٧جلأظ٦قذ ج٠ٝلسؾؿ٠ر  -3

 .ل٬حلر ؤؾـ ج٢٬ِٝحز  -4

 .ج٢٬ِٝحز  -5

 .ًف٘ جٝسػ٬ٞل  -6

 .جؾسدحفجز جٜٝٗحءذ جٝؾحفظ٬ر  -7

 .جلاسٗح٬ٙحز  -8
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 :أؿغبء اهِٖئج ّاهـبيوًٖ 

 .يف٧فذ ٧ظ٧ؿ ٠ُحٝر ٦٠فذ ٠٧سػفٜر  -1

لادؿ ؤ١ ١٧ٜ٬ ٠َ جِٝح١٬ٞ٠ س٠٬ِٞحز ٠ٜس٧در ٧٧جيػر سسِٞ٘ د٬ُ٧٢ر ٧ؤ٥ؿجٕ  -2

 .٠ُل ٜل ٦٢٠ٟ 

لادؿ ؤ١ س٧ٟٚ جلإؿجفذ دس٬ٖ٧ف ؿ٧فجز سؿف٬د٬ر ٬ٞ٠ُ٧ر ِٝٞح١٬ٞ٠ ٬ٓف ـ٨٧  -3

 .جٝؾدفذ 

لادؿ ِٝٞح١٬ٞ٠ ١٠ ٬ٓف ـ٨٧ جٝؾدفذ ؤ١ ٧٠٧ٚ٬ج دح٠ِٝل سػز انفجٕ ق٠لاء  -4

 .٦ٟٝ ١٠ ـ٨٧ جٝؾدفذ 

 

 :الأسِزث ّاهيّاد 

لادؿ ١٠ ٧ظ٧ؿ و٬ح٢ر ؿ٧ف٬ر ٝلأظ٦قذ ج٠ٝلسؾؿ٠ر ٧ـٝٛ ١ُ ًف٬٘ ٢٦٠ؿل٫  -1

جٝو٬ح٢ر ج٠ِٝس٠ؿ ١٠ جٝنفٜر ج٠ٝو٢ِر ٝلأظ٦قذ ؤ٧ ١٠ ؾلال جِٝح١٬ٞ٠ ج٦٠ٝفذ 

 .٧ـٝٛ ٝٞػو٧ل ؿ٠٧حً ٩ُٞ ؤٖيل ٌف٧ٕ سن٬ٔل ٦ٝـ٣ جلأظ٦قذ 

لادؿ ١٠ جلسؾؿجٟ ٧٠جؿ ٬ٞ٠ِ٠ر ٧قظحظ٬حز ٧ٜ٧جنٕ ٠٬ٜ٧ح٬٧حز ـجز ظ٧ؿذ  -2

 .٧ِٚ٠ٝر 

 :شٖبشج أخذ اهـٌٖبح 

لادؿ ١٠ ٧ظ٧ؿ دف٢ح٠ط لأؾـ ج٢٬ِٝحز ٠و٠ٟ ظ٬ؿج ٫ُٞ ؤ١ ٬ػس٨٧ دحٝسٗو٬ل 

 :٫ُٞ ٜل ١٠ 

 .٬ُ٧٢ر ج٢٬ِٝحز جٝس٫ ١ٜ٠٬ ؤؾـ٥ح  -1
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 .١٠ ؤ١٬ٍ سئؾـ ٥ـ٣ ج٢٬ِٝحز  -2

 .٠س٫ ٬سٟ ؤؾـ ج٢٬ِٝحز  -3

 .ٜٟ ُؿؿ ج٢٬ِٝحز جٝس٫ لادؿ ١٠ ؤؾـ٥ح  -4

لادؿ ؤ١ ٬ػس٧٪ ؾ٧ًجز ج٠ِٝل ٫ٖ ؤؾـ ج٢٬ِٝحز ٫ُٞ ًف٬ٚر  -5

 .سٗو٬ٞ٬ر ٧٧جيػر ١ُ ٬ٗ٬ٜر ؤؾـ ٥ـ٣ ج٢٬ِٝحز 

 غتػ ّخأنٖد سّدث سيؾ اهـٌٖبح

٧جٝؾًر . ٢٥حٛ لٞلٞر ١٠ جلإظفجءجز سئٜؿ ؿفظر جٝصٚر ٫ٖ ج٢ٝسحثط ج٬ٜٞٝر 

ج٠ٝـ٧ٜفذ ٫ٖ ٥ـج جٝظقء سسي١٠ لٞلٞر ١٠ جٝؾ٧ًجز ٧جلألح٬ٝخ جٝس٫ ١ٜ٠٬ 

 :سٞؾ٬و٦ح ٠٬ٖح ٫ٞ٬ 

 .٠ِح٬٬ف ُح٠ر ٝي٠ح١ جٝظ٧ؿذ - ؤ 

 .٢٠َ س٧ٞش ج٢٬ِٝحز - خ

 .اظفجءجز ػ٬ٞٚر ٝيدً جٝظ٧ؿذ - ظـ

  .(جلأ٬ُ٧ر)سظ٬٦ق جِٝد٧جز - ؿ

 يـبٖٖر ؿبيج هغيبً اهسّدث- أ

 .ٜل جلأظ٦قذ ٧جلأؿ٧جز ٬ظخ ػ٦ٌٗح ٬ٌ٢ٗر ، ٫ٖ٧ ػحٝر ظ٬ؿذ  .1

 .٧ظ٧ؿ لظل دًَٚ ج٬ٔٝحف ، ٧جلإولاػحز جٝس٫ س٠ز ٫ُٞ ٜل ظ٦حق  .2

 .جٝػٗحٌ ٫ُٞ ٬ُ٧٢ر جٝد٬ثر ؿ١٧ س٧ٞص٦ح ٫ٖ ؤ٠ح١ٜ ج٠ِٝل  .3

 .اسدحٍ ًف٘ ٬ٙحل٬ر ٧٠ص٧٘ ٫ٖ ٠وؿج٬ٙس٦ح ٢٧سحثظ٦ح  .4

 جلسؾؿجٟ جًٝف٘ جٝل٠٬ٞر ٝظ٠َ ج٢٬ِٝحز ٧جلسؾؿجٟ ؤؿ٧جز ٬ٌ٢ٗر .5
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 جٝسإٜؿ ١٠ ج١ ج٢٬ِٝحز ٙؿ ؤؾـز ١٠ ج٠ح١ٜ ٠ؾسٞٗر ٩ٖ٧ ؤ٧ٙحز ٢٠حلدر .6

 جلسؾؿجٟ جِٝد٧جز ج٬ٌ٢ٝٗر ٧جٝلؿجؿجز ج٢٠ٝحلدر ٢ِٞٝوف ج٠ٝفجؿ سػ٤ٞ٬ٞ .7

 جلسؾؿجٟ ج٧٠ٝجؿ جٝػحٌٖر جٝل٠٬ٞر ٧ج٠ٝلاث٠ر ٝػٌٗ ج٢٬ِٝحز .8

ػٌٗ ج٢٬ِٝر دحٝسدف٬ؿ ؤ٧ سصد٬ز جٝفٟٙ جلا٬ؿف٧ظ٩٢٬ ٧جفلح٦ٝح ٠ِ٠ٞٝل ٩ٖ ؤٙفخ  .9

 ٖفور

 سظ٢خ س٧ٞش ج٢٬ِٝحز .10

سظ٢خ لػخ ؤ٨ ٧٠جؿ ًح٬ٖر ٙؿف جلا٠ٜح١ ١ُ ًف٬٘ ٠ٓف ٖسػر ج٢حء  .11

 جٝسظ٬٠َ سػز ٠لس٨٧ ج٠ٝحء

 ٬ظ٠َ ػظٟ ٢٠حلخ ١٠ ج٢٬ِٝر ٩ٜٗ٬ لاظفجء ٜحٖر جٝسػح٬ٝل ج٧ًٞ٠ٝدر .12

يف٧فذ جظفجء دِى جٝسػح٬ٝل جٝػ٬ٞٚر ٙدل جفلح٦ٝح ٠ِ٠ٞٝل ٝسظ٢خ ػؿ٧ش  .13

 جٝفٟٙ –١٠ٖ جٝيف٧ف٨ جظفجء ٬ٙحلحز ؿفظر جٝػفجفذ  س٬ٔفجز ٬٠٬ٜحث٬ر

 جلاٜلظ١٬ جٝـجثخ ٩ٖ ٧٠َٙ جؾـ ج٢٬ِٝر ػ٬ش سس٬ٔف ٬ٟٙ ٥ـ٣ –جلا٬ؿف٧ظ٩٢٬ 

 .ج٧ِٝج٠ل س٬ٔفج ٜد٬فج

 .وَشاعً عٌذ خوع العٌُبث أى هٌبن ًىعُي هي العٌُبث .14

 

 يٌؾ خوّد اهـٌٖبح- ة

٢ٌفج لأ١ ج٢ٝسحثط جٝس٫ ٬ػول ٦٬ُٞح سِس٠ؿ ؤلحلح ٫ُٞ ج٢٬ِٝحز جٝس٫ سول ا٫ٝ 

ج٠ِ٠ٝل ٖب١ ٢٥حٛ اظفجءجز ٬ظخ اسدح٦ُح ، ٧جٝس٬ٚؿ د٦ح ػس٩ ١ٜ٠٬ جٝسإٜؿ ١٠ ؤ١ 

ج٢٬ِٝحز ج٠ٝفلٞر ٝٞسػ٬ٞل ٠٠صٞر س٠ح٠ح ٧ٞٝجَٙ ٧ٟٝ سسِفى لأ٪ س٧ٞش ؤص٢حء ؤؾـ٥ح 
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٢٧ٌفج لأ١ ٠وحؿف جٝس٧ٞش ٠سِؿؿذ ٢ٖـٜف ٠٬ٖح . ؤ٧ لأ٪ سػٞل ٢س٬ظر ٝسؾق٦٢٬ح 

 .٫ٞ٬ دِى جلاػس٬حًحز ج٧ٝجظخ اسدح٦ُح 

ج٬ٚٝحلحز جٝػ٬ٚٞر ٠صل ٬ٙحك جلأك جلا٬ؿف٧ظ٫٢٬ ، ٧ؿفظر جٝػفجفذ ، ٧سف٬ٜق  -1

جٜٝدف٬س٬ؿ ٬ظخ اظفجئ٥ح ٫ُٞ ظقء ٢٠ٗول ١٠ ج٢٬ِٝر ، ٬سٟ جٝسؾٞه ٤٢٠ دِؿ 

 .اظفجء ج٬ٚٝحك ٠دحنفذ

جِٝد٧جز ج٠ٝلسؾؿ٠ر ٝسظ٬٠َ ج٢٬ِٝحز ٬ظخ ؤ١ س١٧ٜ ظؿ٬ؿذ ٟٝ سلسؾؿٟ ١٠ ٙدل  -2

- ، ٧س١٧ٜ ٙؿ ؤظف٬ز ٦٬ُٞح ٬ٞ٠ُر جٝس٬ٌ٢ٕ جٝلاق٠ر ٠صل جٝٔل٬ل دحٝػ٠ى 

 . جٝس٬ٌ٢ٕ دحٝدؾحف ػلخ ٧٢ٍ جٝسػ٬ٞل ج٧ًٞ٠ٝخ اظفجء٣ –جٝس٬ٌ٢ٕ دح٠ٝـ٬دحز 

سس٢حلخ ٠َ ٜل  ( قظحض–دلالس٬ٛ )جلسؾؿجٟ ٬ُ٧٢حز ٢٠حلدر ١٠ جِٝد٧جز  -3

 .سػ٬ٞل 

ُؿٟ جلسؾؿجٟ ؤ٪ ُد٧جز ٬ٞ٠ِ٠ر لد٘ جلسؾؿج٦٠ح ٠َ ٠ػح٬ٝل ٠فٜقذ ، ٫ٖ  -4

 .ظ٠َ ج٢٬ِٝحز ج٠ٝفجؿ سػ٦ٞ٬ٞح 

جؾسدحف ٜل ج٧٠ٝجؿ جٝػحٌٖر ٧جٝقظحظحز ٝٞسإٜؿ ١٠ ولاػ٬س٦ح ٙدل ٦ٞٚ٢ح ا٫ٝ  -5

 .٠ٜح١ ٢ٚل ج٢٬ِٝحز 

 .٬ظخ ؤ١ س١٧ٜ ٜل ج٧٠ٝجؿ جٝػحٌٖر ج٠ٝلسؾؿ٠ر ٫ُٞ ؿفظر ُح٬ٝر ١٠ ج٢ٝٚح٧ذ  -6

ٝٞس٬ٞٚل ١٠ ٖفه جٝؾًإ ج٢ٝحنت ١٠ ايحٖر ٠حؿذ ػحٌٖر دًف٬٘ جٝؾًإ ٬ظخ  -7

ػٌٗ ج٧٠ٝجؿ جٝػحٌٖر جٝس٫ سلسؾؿٟ ٫ٖ ػحٝر ؤ٧ ػحلاز ٠ِح  ٠َ جِٝد٧جز 

 .ج٠ٝؾوور ٝٞسػ٬ٞل ج٠ٝؾوه ٤ٝ ٥ـ٣ ج٧٠ٝجؿ 

ؤ٬ًٓر جِٝد٧جز ج٠ٝلسؾؿ٠ر ٝسظ٬٠َ ج٢٬ِٝحز ج٧ًٞ٠ٝخ سػ٬ٞل ٧٠جؿ ُي٬٧ر د٦ح  -8

 .سٕٔٞ دفٙحث٘ ؤ٧٬٢٠٧ٟٝ ؤ٧ نفجثً س١٧ٞٗ٬ 
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 .ُؿٟ ٠ٝك جٝل٧ًع جٝؿجؾ٬ٞر ِٝٞد٧جز ٧ؤ٬ًٓس٦ح دح٬ٝؿ دِؿ جٝٔل٬ل  -9

ػٌٗ جِٝد٧جز ٫ٖ ٠ٜح١ ٬ٌ٢ٕ ؾحل ١٠ جلأسفدر ، ٧جلأدؾفذ ٧ج٬٠ٜٝف٧دحز  -10

 .٧جٝسإٜؿ ١٠ ج٢ٌٝحٖر جٝسح٠ر ٝٞل٬حفذ ج٠ٝلسؾؿ٠ر ٫ٖ ٢ٚل ج٢٬ِٝحز 

سظ٢خ ؤدؾفذ جٝظحق١٬ٝ٧ ٧٢٧جسط جػسفج٤ٙ ، ٧ؤؿؾ٢ر جٝلظحثف ٢ُؿ سظ٬٠َ ٢٧ٚل  -11

 .ج٢٬ِٝحز ٝٞسػ٬ٞل 

ػٌٗ ٜل جلأظ٦قذ ، ٧ج٠ِٝؿجز ج٠ٝلسؾؿ٠ر ٫ٖ سظ٬٠َ ج٢٬ِٝحز ٬ٌ٢ٗر ٠ٔٞٚر  -12

 .دفٙحث٘ ؤ٧٬٢٠٧ٟٝ لد٘ ٓل٦ٞح 

جِٝد٧جز ج٠ِٚ٠ٝر ٝظ٠َ ج٢٬ِٝحز ٝٞسػ٬ٞل جٝد٧ٝ٧٬ظ٫ ٬ظخ ؤ١ سػٌٗ ٧ًل  -13

 .ج٧ٝٙز ٠ِٚ٠ر ٧ػس٩ جلالسؾؿجٟ 

 .سظ٢خ سِفى جلأؿ٧جز ٧ج٠ِٝؿجز ج٠ِٝؿ٬٢ر ٝلأػ٠حى ٧ؤدؾفس٦ح  -14

ُؿٟ سِف٬ى ُد٧جز ج٢٬ِٝحز ج٠ٝظ٠ِر لأنِر جٝن٠ك ، ٧ػ٦ٌٗح ٫ٖ ؿفظر  -15

 .ػفجفذ ٢٠ؾٗير 

لفُر افلحل ج٢٬ِٝحز ا٫ٝ ج٠ِ٠ٝل ؾلال ٖسفذ ق٬٢٠ر لا سسظح٧ق صلاش  -16

 .لحُحز 

 إسراءاح ضلوٖج هغتػ اهسّدث- سـ 

 ُد٧جز ٧س٠لأ 10ٙدل اظفجء ٬ٞ٠ُر ظ٠َ ج٢٬ِٝحز سؾسحف ُد٧ذ ١٠ د١٬ ٜل  -1

دح٠ٝحء ج٠ًٝٚف ، ٧سيحٕ ا٦٬ٝح ج٠ٝحؿذ جٝػحٌٖر د٢ٗك جًٝف٬ٚر جٝس٫ د٦ح ج٢٬ِٝحز 

 ٠ٝفجٙدر ٠وؿفؤ٪ س٧ٞش ؤ٧ (blank)، ٧سفلل ٝٞسػ٬ٞل ٫ُٞ ا٦٢ح ٢٬ُر ٓٗل 

 .س٬ٔف ؾحفظ٫ 
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سٔلل جلأؿ٧جز ج٠ٝلسؾؿ٠ر ٫ٖ سظ٬٠َ ج٢٬ِٝحز دًف٬ٚر ؿ٧ف٬ر ، ٬٧ػٞل جٝٔل٬ل  -2

 .ٝٞسإٜؿ ١٠ ُؿٟ ٠لح٠٥ر ؤؿ٧جز جٝسظ٬٠َ ٫ٖ اؿؾحل ٢ُحوف ٓف٬در ؤ٧ س٧ٞش 

٢ُؿ جلسؾؿجٟ ؤ٧فج٘ ؤ٧ ؤ٠ٙحٍ سفن٬غ ٫ٖ جٝػٚل ٬ظخ ٓل٦ٞح ظ٬ؿج ٫ٖ ج٠ِ٠ٝل  -3

 .٧ػ٦ٌٗح ٫ٖ ؤ٬ٜحك دلالس٬ٛ ٠ٔٞٗر جلسِؿجؿج ٦ٞٚ٢ٝح 

 ٧سفلل (duplicate)ا٫ٝ ظقث١٬  (٧10جػؿ ١٠ ٜل )سٚلٟ اػؿ٨ ج٢٬ِٝحز  -4

٠ِ٠ٞٝل ، ٧ـٝٛ ٝسػؿ٬ؿ ٠لس٧٪ ؤ٪ ؾًإ ؤ٧ سٗح٧ز ٢٬نإ ٢٠ـ ٧ٙز ؤؾـ ج٢٬ِٝر 

 .ا٫ٝ ٧و٦ٝ٧ح ا٫ٝ ج٠ِ٠ٝل 

٠فذ ٜل ) دو٧فذ ؿ٧ف٬ر (replicate)سئؾـ ؤٜصف ١٠ ٢٬ُر ١٠ ٢ٗك ج٧٠َٝٙ  -5

 .ٝسػؿ٬ؿ ٠لس٧٪ جٝسٗح٧ز ١٠ ٢ٗك ج٠ٝوؿف  ( سػ٬ٞل20

 ٧ـٝٛ دإؾـ (spiked, standard addition)سسدَ ًف٬ٚر جلإيحٖر ج٬ٚٝحل٬ر  -6

اػؿ٨ ج٢٬ِٝحز ، ٧ايحٖر ٬٠ٜر ٠٧ِٞ٠ر ١٠ ج٢ِٝوف ج٠ٝفجؿ سٚؿ٬ف٣ ٝٞسإٜؿ ١٠ 

ؤ١ ج٢ٝسحثط س٫ًِ سف٬ٜقج ٬ِحؿل ٠ح ٧٥ ٧٠ظ٧ؿ ٫ٖ ج٢٬ِٝر ٧ػؿ٥ح ٠يحٖح ا٤٬ٝ ٠ح 

 .ؤي٬ٕ ١٠ ج٬٠ٜٝر ج٬ٚٝحل٬ر 

 : خسِٖز اهـتّاح  –د 

جٝس٫ س٧يَ ٦٬ٖح ج٢٬ِٝحز ٠و٧٢ُر ا٠ح ١٠ جٝقظحض  (جلأ٬ُ٧ر )س١٧ٜ جِٝد٧جز 

ج٠ٝسِحؿل ج٠ٝٚح٧ٟ ٠٬ٜٞٝح٬٧حز ٦ٝ٧ح ٥٧ٖر ٠و٢ٗفذ ، ٧ًٓحء ٠و٢ٗف ٠ػٜٟ جٝٔٞ٘ 

؛ ؤ٧ ١٠ جٝد٫ٝ٧ ا٬ص١٬ٞ٬ ، ١٧ٜ٬٧ ٠ػٜٟ جٝٔٞ٘ ؤ٬يح ، ٧ـٝٛ ػلخ ٧٢ٍ جٝسػ٬ٞل 

٬٧ظخ ؤ١ ١٧ٜ٬ ج٧ُٝحء ل٦ل جٝس٬ٌ٢ٕ ، ٧ـج ٥٧ٖر ٧جلِر ، ٧ؤ١ . ج٧ًٞ٠ٝخ 

 .٬لَ جٝػظٟ ج٧ًٞ٠ٝخ ١٠ ج٢٬ِٝر
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٧سسدَ جٝؾ٧ًجز جٝسح٬ٝر ٫ٖ ٓلل جِٝد٧جز ، ٧ؤ٬ًٓس٦ح ، ج٠ٝلسؾؿ٠ر ٫ٖ سظ٬٠َ 

 .ج٢٬ِٝحز لإظفجء سػح٬ٝل ج٧٠ٝجؿ ٬ٓف جِٝي٬٧ر ٧ج٧ِٝج٠ل جلأؾف٨ 

ٓلل جِٝد٧جز ، ٧ؤ٬ًٓس٦ح د٢٠ٌٕ و٢ح٫ُ لا ٬ػس٨٧ ٩ُٞ  -1

 .٧ٖلٗحز ٧دحلسؾؿجٟ ٖفنحذ ٬ٌ٢ٗر 

 .ٓلل جِٝد٧جز جٝقظحظ٬ر دػ٠ى جٜٝف٬٠٧ٛ  -2

 .ٓلل جِٝد٧جز دح٠ٝحء جِٝحؿ٪ ، صٟ ج٠ًٝٚف ، صٟ ا٠فجف جٝدؾحف د٦ح  -3

 .ٙٞخ جِٝد٧جز ٝسو٬ٗر ج٠ٝحء ٧سظ٦ٗ٬ٗح  -4

س٬ِٟٚ جِٝد٧جز ج٠ٝلسؾؿ٠ر ٩ٖ سظ٬٠َ ٢٬ُحز ٝٞٗػه  -5

 . لحُر 24ج٬٠ٜٝف٧د٧ٝ٧٬ظ٫ ، ٧ـٝٛ دػ٦ٌٗح ٩ٖ ؤ٧س٧ٜلإ ٠ٝؿذ 

 :ّفٓ تـع الأضّال خـبهز اهـتّاح يـبهسج خبظج يذل 

جِٝد٧جز ج٠ٝلسؾؿ٠ر ٩ٖ سظ٬٠َ ٢٬ُحز ٝسػ٬ٞل ٠ػس٧ج٥ح ١٠ ج٢ِٝحوف  -1

 ؤظقجء 4+ ظقء ػ٠ى )ج٠ِٝؿ٬٢ر ، ٬ظخ ٓٞل٦ح دػ٠ى ج٬٢ٝسف٬ٛ 

 .صٟ ٓل٦ٞح دح٠ٝحء ج٠ًٝٚف  (٠حء

جِٝد٧جز ج٠ٝلسؾؿ٠ر ٝسظ٬٠َ ٢٬ُحز ٝسػ٬ٞل ٠ػس٧ج٥ح ١٠ ج٠ٝفٜدحز  -2

 جِٝي٬٧ر ، ٬ظخ ٓل٦ٞح دحلأل٬س١٧ صٟ ا٠فجف جٝدؾحف د٦ح صٟ سظ٦ٗ٬ٗح 

 :ػرٖلج شضة اهـٌٖبح 

سلػخ ج٢٬ِٝر ١٠ ٧٠َٙ ٢٠حلخ دػ٬ش س١٧ٜ ٠٠صٞر ًٝد٬ِر ج٬٠ٝح٣ ٩ُٞ ٙؿف 

٠صلًا ٩ٖ ٦٢ح٬ر ٬ٞ٠ُر ج٠ِٝحٝظر ؤ٧ ٬ٞ٠ُر )ج٠ٝلسًحٍ ، ١٠٧ ٠ٜح١ ٢٠حلخ 

  .(جٝس٬ٚ٢ر
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٬٧ظخ ؤلا ٬ل٠غ ددٚحء ؤ٨ ٖٚحُر ٓحق٬ر ؤ٧ ؤ٨ ظقء ٬ٓف ٧ٞ٠٠ء ٠ح د١٬ 

٬٧فج٩٬ُ ٢ُؿ . لًغ ج٠ٝحء ؿجؾل ج٧ُٝحء ٧د١٬ جٝلؿجؿذ ٢ُؿ ٠لء ج٧ُٝحء 

٧لا سلػخ ج٢٬ِٝر . لػخ ج٢٬ِٝر ٧يَ ٥٧ٖر ج٧ُٝحء دِٜك اسظح٣ س٬حف ج٠ٝحء 

٧دِؿ جلإ٢س٦حء ١٠ ٠لء ج٧ُٝحء ، ٬ظخ اػٜحٟ . ١٠ جٝلًغ ٧لا ١٠ جٝٚحٍ 

 .٤ٚٞٓ دحٝلؿجؿذ ، صٟ س٬ٕٞٔ ج٥٧ٗٝر دحٝنحم 

 :ضفؼ اهـٌٖبح 

٬سٟ سػ٬ٞل ج٢٬ِٝر ُٚخ لػد٦ح ٠دحنفذ ػ٬ش لا س٧ظؿ ًف٬ٚر ٬ٙحل٬ر ٧جػؿذ 

ٝٞػٌٗ ، ٧اـج سِـف اظفجء جلاؾسدحفجز جٝلاق٠ر دِؿ ؤؾـ٥ح ٠دحنفذ ٬ٖظخ 

ٟ ، ٧ـٝٛ د٧ي٦ِح ٩ٖ و٢ؿ٧٘ صلاظر ٢ُؿ 4ºػ٦ٌٗح ٢ُؿ ؿفظر ػفجفذ 

 لحُر ، ؤ٧ د٧ي٦ِح ٩ٖ و٢ؿ٧٘ ٠ٜل٧ ٢24ٗك جٝؿفظر ٠ٝؿذ لا سق٬ؿ ١ُ 

١٠ جٝؿجؾل دإ٧ٝجع جٝق٢ٛ ؤ٧ ؤ٨ ٠ِؿ١ آؾف ٬ػل ٠ػ٤ٞ ٠َ اػحًر  ج٧ُٝحء 

دًدٚر ١٠ ٢نحفذ جٝؾنخ ؤ٧ ؤ٨ ٠حؿذ ؤؾف٨ س٧ٟٚ ٠ٚح٦٠ح ، ١٠٧ جٝصٞط 

ٟ ا٩ٝ ٦٢ح٬ر ٠ؿذ جٝسظ٬٠َ ، 4ºج٠ٝظف٧م دػ٬ش سد٩ٚ ؿفظر جٝػفجفذ ؤٙل ١٠ 

٧لا سلسؾؿٟ ٢ٗك ج٢٬ِٝر ٝٞسػ٬ٞل ج٬٠٬ٜٝحث٫ ، . ٧٧و٦ٝ٧ح ا٩ٝ ج٠ِ٠ٝل ٝٞسػ٬ٞل 

 .٧جٝسػ٬ٞل جٝدٜسف٧ٝ٧٬ظ٫ لأ١ ًف٘ جٝػٌٗ سؾسٕٞ 

 :ضسى اهـٌٖبح 

 ٝسف ، ٧ٝدِى جلاؾسدحفجز سلػخ 2لا ٬ٚل ج٢٬ِٝر ج٠ٝإؾ٧ـذ ٝٞسػ٬ٞل ١ُ 

٢٬ُحز ؤٜدف ػظ٠حً ، ٠ٜح ل٬فؿ ٠٬ٖح دِؿ ٢ُؿ س٢ح٧ل جنسفجًحز ٢٬ُحز 

. جٝسػ٬ٞل ج٬٠٬ٜٝحث٫ 
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 :أٌّاؽ اهـٌٖبح 

 :انثطٛطحاهـٌٖج اهيفردث اّ - 1

اـج ٜح٢ز ٬٠ح٣ ج٠ٝوؿف ـجز ًد٬ِر ٠س٬ٔفذ ٠صل ٬٠ح٣ جٝوفٕ ٖسلػخ ؤٜصف ١٠ 

٬٧سٟ ظ٦ِ٠ح ٩ٖ .٢٬ُر ٠ٗفؿذ ٩ُٞ ٖسفجز ٢٠حلدر ًدٚحً ٌٝف٧ٕ س٬ٔف ج٠ٝوؿف

٧ٙز ٠ػؿؿ ٠٧فذ ٧جػؿذ ١٠٧ ٠ٜح١ ٧جػؿ  ٬٧سٟ ظ٠َ ٥ـ٣ ج٢٬ِٝحز ٩ٖ جٝػحلاز 

 :جلاس٬ر 

 ٢ُؿ٠ح ١٧ٜ٬ ٠ٜح١ ؤؾـ ج٢٬ِٝر ٬ٓف ٠سظؿؿ دوٗر ٠لس٠فذ (1)

 ٢ُؿ٠ح ١٧ٜ٬ ج٧ًٞ٠ٝخ ٠لاػٌر ػحٝر ٓف٬در ٩ٖ س٬ٙ٧ز ٠ػؿؿ (2)

 ٢ُؿ٠ح ٬ظف٨ جلاؾسدحف دو٧فذ ٢٠س٠ٌر ٧ٙو٬فذ ج٠ٝؿ٨ (3)

 ٢ُؿ٠ح س١٧ٜ ٧٠جوٗحز ج٬٠ٝح٣ صحدسر ٠٧لسٚفذ ؾلال ٖسفجز ٠٠سؿ٣ (4)

ٝسػؿ٬ؿ سف٬ٜق ٧صدحز جٝلحثل ج٠ٝؾ٧ًٞ ؤ٧ جٝػ٠إذ ج٢٠ٝنًر جٝفجظِر  (5)

 :اهـٌٖج اهيرنتج - 2

سلػخ ج٢٬ِٝر ج٠ٝفٜدر ٝؿفجلر ٌف٧ٕ ج٢٬ِٝر ٩ٖ ٖسفذ سن٬ٔل ٜح٠ٞر ، ٩٥٧ 

ٜل )ُدحفذ ١ُ سظ٬٠َ ٢٬ِٝحز ٠ٗفؿذ ج٧ دل٬ًر ٬سٟ ظ٦ِ٠ح  ٩ُٞ ٖسفجز ٢٠حلدر 

 لحُر ١٠ ج٠ٜٝح١ ج٠ٝػؿؿ ٢ُؿ 24ؾلال ٖسفذ لا سسِؿ٨  (٢وٕ لحُر ؤ٧ لحُر

ج٢ًٝٚر جٝس٩ ١٧ٜ٬ ٠ِؿل جٝسؿٖ٘ ٠٠صلًا س٠ح٠حً ٦ٝح ، صٟ سؾًٞ ٩ٖ ٦٢ح٬ر ج٠ٝؿذ 

. ١ٜ٠٬٧ جلسؾؿجٟ ظ٦حق ٝسظ٬٠َ ج٢٬ِٝر اـج س٬لف ٧ظ٧ؿ٣ . ج٠ٝػؿؿذ ٝسظ٬٠َ ج٢٬ِٝر 

 ٠ٟ ٬٧35لسؾؿٟ ٝلػخ ٥ـ٣ ج٢٬ِٝحز ٧ُحء ـ٧ ٥٧ٖر ٧جلِر لا ٬ٚل ًٙف٥ح ١ُ 

٬٧ظخ .  ٬ٞٞ٠ٞسف ٤٢٠٧ ا٩ٝ ٧ُحء سظ٬٠َ ج٢٬ِٝر ٧120لا ٬ٚل ػظٟ ج٧ُٝحء ١ُ 
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٠فجُحذ ػٌٗ ج٢٬ِٝحز جٝظقث٬ر ج٠ٝظ٠ِر ، ٢ُ٧ؿ س٠حٟ سظ٬٠َ ج٢٬ِٝحز سؾًٞ 

٧لا سوٞغ ٥ـ٣ ج٢٬ِٝحز لاظفجء . ٧س٠قض ظ٬ؿجً  ػ٬ش س٠صل ٠س٧لً ػحٝر ج٬٠ٝح٣ 

 – جٝفٟٙ جلا٬ؿف٧ظ٩٢٬ – ؿفظر جٝػفجفذ –جؾسدحفجز ٩ُٞ جلاٜلظ١٬ جٝـجثخ 

 جٜٝدف٬س٬ز ٢ٌفج ٝلفُر س٬ٔف – ج٧ٜٞٝف جٝػف – ٜدف٬س٬ؿ جلا٬ؿف٧ظ١٬ –جٝل٬ح٬٢ؿ 

 .٥ـ٣ ج٧ِٝج٠ل 

 اضخراػبح ؿٌٖبح اهخضوٖل اهتنخرّٖهّسٕ- 1

 ٬ٞ٠ٞسف ٤ٝ ًٓحء ٬250لس٠ِل ٧ُحء ١٠ جٝقظحض ج٠ٝسِحؿل لا ٬ٚل ػظ٤٠ ١ُ 

قظحظ٫ ٠و٢ٗف ٠َ ػ٠ح٬ر ٥ـج جًٝٔحء دس٬ًٔس٤ د٧ف٘ ل٧ٖٞح١ ؤ٧ فٙحث٘ 

 ٩ٖ Na2S2O3.5H2Oؤ٧٬٢٠٧ٟٝ ، ٧س٧يَ ٬٠ٜر ١٠ ص٧٬ٜدف٬سحز جٝو٧ؿ٧٬ٟ 

ج٧ُٝحء ٙدل س٤٠٬ِٚ ، ٧ـٝٛ ٠ِٝحؿٝر ٠ح ٙؿ ٬ػس٠ل ٧ظ٧ؿ٣ ١٠ ج٧ٜٞٝف جٝػف ؤ٧ 

ج٧ٜٞٝف ؤ١٬٠ ج٠ٝسؾٕٞ دح٬٠ٝح٣ ، ٧جٝـ٪ ٙؿ ٬ئصف ٩ُٞ ُؿؿ جٝدٜسف٬ح ج٧٠ٝظ٧ؿذ 

١٠ % 3 ٬ٞٞ٠ٞسف ١٠ ٠ػ٧ٞل 0.1ؤص٢حء ٢ٚل ؤ٧ ػٌٗ ج٢٬ِٝر ، ٧ٙؿ ٧ظؿ ؤ١ 

٩ٖ قظحظر لِر  ( ٬ٞٞ٠ظفج3ٟؤ٨ ٠ح ٬ِحؿل )ص٧٬ٜدف٬سحز جٝو٧ؿ٧٬ٟ ج٠ٝسد٧ٞف 

 ٬ٞٞ٠ظفجٟ ٩ٖ جٝٞسف ١٠ ج٧ٜٞٝف ج٠ٝسؾٕٞ ، ٠ٜح ؤ٤٢ 5 ٬ٞٞ٠ٞسف ٜح٬ٖر ٠ِٝحؿٝر 170

٬٧ظخ ٜـٝٛ ٩ٖ ػحٝر . ٬ٝك ٦ٝح ؤ٨ ؤصف ٬ـٜف ٩ُٞ ؤػ٬حء ج٠ٝظ٧٠ُر ج٬٢٧ٝ٧ٚٝر 

لػخ ٢٬ُحز لد٘ ٠ِحٝظس٦ح دح٧ٜٞٝف سٚؿ٬ف ٬٠ٜر ج٧ٜٞٝف ج٠ٝسؾٕٞ ٩ٖ ٠ٜح١ 

٬٧ظخ ٠فجُحذ ؤ١ س٠لاؤ جٝقظحظر ا٩ٝ صلاصر ؤفدحٍ لِس٦ح ، . لػخ ج٢٬ِٝر

٧س٧يَ ٩ٖ و٢ؿ٧٘ صلاظر ُٚخ لػد٦ح ٠دحنفذ ٧ؤلا ٬ق٬ؿ ج٧ٝٙز د١٬ لػخ 

 . لحُحز6ج٢٬ِٝر ٧سػ٦ٞ٬ٞح ١ُ 
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 :اضخراػبح ؿٌٖبح اهخضوٖل اهنٖيٖبئٕ - 2

جٝػظٟ ج٧ًٞ٠ٝخ سظ٤ِ٬٠ ، ٧٢٧ٍ ج٧ُٝحء ٧ًف٬ٚر جٝػٌٗ  (5)٬د١٬ جٝظؿ٧ل فٟٙ 

 .٧جٝق١٠ جلأٙو٩ ٝػٌٗ ج٢٬ِٝر ٙدل اظفجء جٝسػ٬ٞل 

 :تٖبٌبح اهـٌٖج 

٬ظخ سِف٬ٕ ٜل ٢٬ُر ٧ـٝٛ دحلسؾؿجٟ لاو٘ ٠ٚح٧ٟ ٝٞف٧ًدر ٧لا ٬ل٦ل اقجٝس٤ 

سٜسخ ٤٬ُٞ جٝد٬ح٢حز جٝلاق٠ر جٝيف٧ف٬ر ؤص٢حء ؤؾـ ج٢٬ِٝر ٠ٜح ٬لاقٟ ـٝٛ ٠لء 

٧٠٢ـض ٬ػس٨٧ ٩ُٞ ج٠٧ِٞ٠ٝحز جٝسح٬ٝر ٧جلاػسٗحٌ د٤ ٩ٖ ٠ٞٗحز ؾحور ٝل٧٦ٝر 

 :سسدَ ج٢٬ِٝحز 

 .ؤلٟ ٧٢ُ٧ج١ ٠وؿف ج٢٬ِٝر  -1

 .٠ٜح١ لػخ ج٢٬ِٝر  -2

 .فٟٙ ج٢٬ِٝر  -3

  .( سٗس٬م– ؿ٧ف٪ –ظؿ٬ؿ )لدخ جٝٗػه  -4

 .سحف٬ؽ لػخ ج٢٬ِٝر  -5

 .٧ٙز لػخ ج٢٬ِٝر  -6

 .ًد٬ِر ج٢٬ِٝر  ٠٧وؿف٥ح  -7

 .ؿفظر ػفجفذ ج٢٬ِٝر ٧ٙز لػد٦ح  -8

 .ؿفظر ػفجفذ جٝظ٧ ٧ٙز لػخ ج٢٬ِٝر  -9

  .( ٠فٜدر–٠ٗفؿذ )٧٢ٍ ج٢٬ِٝر  -10

 .جٝٗسفذ د١٬ ج٢٬ِٝحز جٝظقث٬ر ٩ٖ ػحٝر ج٢٬ِٝر ج٠ٝفٜدر  -11
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 .ج٧٠ٝجؿ جٝػحٌٖر جٝس٩ ؤي٬ٗز  -12

ًف٘ ج٠ِٝحٝظر ؤ٧ جٝس٬ِٟٚ اـج ٜح٢ز ٠لس٠ِٞر ٢٧لدر ج٧٠ٝجؿ  -13

 .ج٠ٝلسؾؿ٠ر ٩ٖ ج٠ِٝحٝظر ؤ٧ جٝس٬ِٟٚ 

  .( ف٧جلخ– ُٜحفذ – فجثػر –١٧ٝ )جٝٗػه جٌٝح٥ف٪ ٢٬ِٞٝر  -14

 .جلاؾسدحفجز ج٧ًٞ٠ٝخ اظفجئ٥ح  -15

 .جلأك جلا٬ؿف٧ظ٫٢٬  -16

 .جلٟ لحػخ ج٢٬ِٝر ٧س٤ِ٬ٙ٧  -17

 

 : اضخٖبػبح اهشلايج اهظضٖج ؿٌد سيؾ اهـٌٖبح 

 .سظ٢خ ٠لا٠لر ج٢٬ِٝر ٝٞظٞؿ ؤ٧ ٧و٧ل ؤدؾفذ ٦٢٠ح ا٩ٝ جٝفثر  -1

 .سظ٢خ س٧ٞش جلأ٠ًِر ٧ػٌف س٧جظؿ٥ح دحٝٚفخ ١٠ ج٢٬ِٝحز  -2

٧ظ٧خ جفسؿجء ٙٗحقجز ٠ًح٬ًر ٢٧ٌحفذ ٧دح٧ًٝ ؤص٢حء ؤؾـ  -3

 .ج٢٬ِٝحز 

 .٢٠َ جٝسؿؾ١٬ ؤص٢حء ؤؾـ ج٢٬ِٝحز  -4

٢٠َ ؤ٨ ٠وؿف انِحل دحٝٚفخ ١٠ ؤ٠ح١ٜ ؤؾـ ٢٬ُحز سػس٨٧  -5

 .٩ُٞ ٠فٜدحز ُي٬٧ر ٠سًح٬فذ ٙحدٞر ٝلانسِحل 
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 ٌّؽ اهـٌٖج 

 
 خشوشل اهضٖبزث

 
اهخـرف ؿوٓ 
 اهيوّذبح 

ّكح اهخخزًٖ 
 ّالاضخفبؼ

 

 

 اهـٌٖبح اهفرؿٖج

 

 

يـبهسج ّضفؼ 
 اهـٌٖبح

 

 

 

 
 اهـٌٖج

 

 
 

 ضسى اهـٌٖج 

 
اسِزث سيؾ 

 اهـٌٖبح

 

 
 

 ؿدد اهـٌٖبح

 

 
ػرق اهخضغٖل 
اهلٖبشٖج لأخذ 

 اهـٌٖبح 
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 ٌخبئز اهخضبهٖلخأنٖد سّدث  ّغتػ 
 

  ٬ُ٧٢ر ج٢ٝسحثط دحلسؾؿجٟ ؾًً يدً جٝظ٧ؿذ ج٠ِ٠ٝل٬ظخ ؤ١ ٬ي١٠ 

(Quality control) ٧سإ٬ٜؿ جٝظ٧ؿذ (Quality assurance) . 

 ٩٥ س٬٢ٚحز سن٬ٞ٬ٔر ٢٧نحًحز سلسؾؿٟ ٝسػ٬ٚ٘ (QC)٧يدً جٝظ٧ؿذ 

: ٠سًٞدحز ٬ُ٧٢ر ظ٬ؿذ ٬٧ظخ ج١ سن٠ل 

(I) فل٧ٟ يدً د٬ح٬٢رControl charts  .
(II)  سظحفخ ٓٗل(Blank) 
(III)  ٢٬ُحز ٠يحٕ ج٦٬ٝح ٧٠جؿ ٬ٙحل٬ر(Spiked) 
(IV)  سٜفجف٬ر جٝسٚؿ٬ف
(V)  ٢٬ُحز ٬٠ُحء(blind) 
(VI)  ٢٬ُحز ٠ٚل٠ر(split) 

:  ٩٥ ٜل جلأِٖحل ج٢٠ٝس٠ٌر ٧ج٠ٝؾًًر جٝيف٧ف٬ر ٧سن٠ل(QC)٧سإ٬ٜؿ جٝظ٧ؿذ 
(I)  جلأظ٦قذ٠ِح٬فذ  
(II)  جٝسؿف٬خ
(III)  و٬ح٢ر جلاظ٦قذ
(IV)  جٝسٗس٬م ٧ج٠ٝفجظِر

٧ٜظقء ١٠ ؤ٠ٌ٢ر جٝظ٧ؿذ ٧ٝفوؿ جلاؿجء جٝسػ٩ٞ٬ٞ ٬٠٧٬ح ١٠٧ ؿِٖر ج٩ٝ ؿِٖر 

 ف ٤٬ُٞ ج١ ٬ِؿ ٢ٌح٠ح ؿجؾ٬ٞح ٝٞظ٧ؿذ ٧ج١ ٬نحفٛ ٠ٜٞح ٜح١ ـٝٛ ٢ٜ٠٠ح ج٠ِ٠ٝلٖح١ 

٥٧ـ٣ ج٬ٚٝحلحز ٬ظخ ج١ س١٧ٜ ٠ػؿؿذ د٧ي٧ع ٩ٖ ؿ٬ٝل . ٩ٖ ؾًر جؾسدحف جٜٝٗحءذ
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٬٧ِس٠ؿ ٠لس٨٧ يدً جٝظ٧ؿذ ٩ُٞ ًد٬ِر جٝسػح٬ٝل ٧ؿ٧ف٬س٦ح ٧ػظٟ جٝؿِٖر . جٝظ٧ؿذ

.  ٧و٧ِدر جلاؾسدحف ٠٧وؿج٬ٙس٤(Automation)٧ؿفظر جٝسٞٚحث٬ر 

٢٬ُ٧حز يدً جٝظ٧ؿذ ٩٥ ٢٬ُحز ٠صح٬ٝر ـجز ؿفظر ُح٬ٝر ١٠ جٝصدحز 

٧ؾلال ٥ـ٣ جٝٗسفذ ٖح١ جٝسٗح٧ز . ٠٧سحػر د٬٠ٜحز ٝٞسػ٬ٞل ٩ُٞ ٖسفجز ق٬٢٠ر ٠٠سؿذ

١ٜ٠٬ فوؿ٣ د٬ٚحك ج٠٬ٚٝر ج٠ٝػؿؿذ ٢٬ِٞٝر ج٠ٝلسؾؿ٠ر . ٩ٖ جؿجء جًٝف٬ٚر ج٠ٝلسؾؿ٠ر

. ٩ٖ يدً جٝظ٧ؿذ ٧ُحؿذ دحلسؾؿجٟ فلٟ د٬ح٩٢

  ٜح٬ٖح ٝي٠ح١ سًد٬٘ ج٢ٝسحثط ج٠ِ٠ٝل٬٧ظخ ج١ ١٧ٜ٬ ج٠ٝلس٨٧ جٝـ٨ ٬سد٢ح٣ 

٧ٜؿ٬ٝل ٖح١ ٠لس٨٧ يدً جٝظ٧ؿذ ج٠ٝصح٩ٝ ٩ٖ جٝسػح٬ٝل جٝف٧س٬٢٬ر  ٬ظخ جلا ٬ٚل ١ُ 

 ٢٬ُر ٩ٖ٧ ٌف٧ٕ ؤؾف٨ فد٠ح ١٠20 ج٢٬ِٝحز جٝؿجؾٞر ٥٧ـج ٩٢ِ٬ ٢٬ُر ٜٝل % 5

٢ُ٧ؿ سػ٬ٞل ٢٬ُحز دو٧فذ ٬ٓف ؿ٧ف٬ر ٖح٤٢ ٬ظخ سًد٬٘ ج٢ٌٝحٟ %. 50سسًٞخ 

٥٧ـج فد٠ح ٬سًٞخ جلسؾؿجٟ ٧٠جؿ ٠فظ٬ِر سػس٨٧ ٩ُٞ . جٜٝح٠ل ٩ُٞ ٜل ػحٝر

سف٬ٜقجز ٠ِف٧ٖر ٧٠٧صٚر دن٦حؿجز ٧ٜـٝٛ سٜفجف سػ٬ٞل ج٢٬ِٝر ٧ جيحٖر ٬٠ٜر ١٠ 

٧ج٢٬ِٝحز جٝس٩ سػٞل دو٧فذ ؿ٧ف٬ر . (Spike)ج٠ٝحؿذ ج٬ٚٝحل٬ر ٢٬ِٞٝر ٧سػ٦ٞ٬ٞح 

٠سٜففذ ٬ظخ جؾيح٦ُح ًٝف٘ يدً جٝظ٧ؿذ ج٢٠ٝسٌٟ ٠سي٢٠ح جلسؾؿجٟ جٝفل٧ٟ 

 .جٝد٬ح٬٢ر ٢٬ُ٧حز ج٠ٝفجظِر

  ؤ١ ٬فجٙخ جؿجث٤ ًدٚح ٠ٝسًٞدحس٤ جٝؾحور ٧٧ٖٚح ج٠ِ٠ٝل٬٧ظخ ٩ُٞ 

٥٧ـج جلاؾسدحف ٬لحُؿ ٩ٖ . ٠ٝنحفٜس٤ ٩ٖ جؾسدحف جٜٝٗحءذ جٝـ٨ ٢٬ٌٟ دو٧فذ ؿ٧ف٬ر

جٝٚحء جٝي٧ء ٬ٝك ًٖٚ ٩ُٞ سٜفجف٬ر جلاؿجء د١٬ ج٠ٝؾسدفجز ١ٜٝ٧ ؤ٬يح ٩ٖ جٜٝنٕ 

٧ظ٦حز جلاُس٠حؿ سِفٕ ٠ؿ٨ ج٬٠٥ر ٥ـ٣ . ١ُ جلاؾًحء ج٢٠ٝس٠ٌر ٠صل جٝػ٧٬ؿ 
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جلاؾسدحفجز ٧سنظَ دنؿذ ج٠ٝؾسدفجز ٩ٖ جلانسفجٛ ٩ٖ ٥ـ٣ جلاؾسدحفجز ٜظقء ٠ٜ٠ل 

٧ا٤٢ ١٠ ج٦٠ٟٝ ٠فجٙدر ٢سحثط جؾسدحف جٜٝٗحءذ ٧ٜل٬ٞر . ٩ٖ ؾًً سإ٬ٜؿ جٝظ٧ؿذ

لاُس٠حؿ فد٠ح سػؿؿ ج٠ٝفجظِر سح٬ٜؿ جٝظ٧ؿذ جسؾحـ جلاظفجءجز جٝيف٧ف٬ر ٧ظ٦حز 

 .جلانسفجٛ ٩ٖ جؾسدحفجز د٦٢٬ِح ٠ٜسًٞخ ٩ٖ ٬ٞ٠ُر جلاُس٠حؿ

 

: خػج غتػ اهسّدث

(i) ٬ظخ ٩ُٞ ج٠ٝػٞل ؤ١ ٬دف١٥ ٩ُٞ ٙؿفس٤ ٩ٖ ٧٢ٍ جٝسػح٬ٝل جٝس٩ ٬ظف٦٬ح .
. ٩ٖ٧ ٠ٌِٟ جٝسػح٬ٝل ٖب١ اصدحز ؿٙر ٠ػٞل ٧جػؿ ٧ُؿٟ ػ٧٬ؿ ٢سحثظ٤ ٬ِسدف ٜح٬ٖح

(ii)  جلسؾؿجٟ ػو٬ٞر سظفدر جلإيحٖر ج٠ِٝف٧ٖر(Known addition) ٜظقء 
٬٧ظخ ؤ١ س١٧ٜ جلإيحٖحز ج٠ِٝف٧ٖر ٩ُٞ جلأٙل . ١٠ جٝؾًر ج٢٠ٝس٠ٌر ٝٞسػح٬ٝل

٧جلسؾؿجٟ ٠ػح٬ٝل ٠فٜقذ ػ٬ش لاس٬ٔف ٜص٬فج ٩ٖ . ١٠ ُؿؿ ج٢٬ِٝحز% 10
. جٝػظٟ

(iii)  جلسؾؿجٟ ٢٬ُر يدً جٝظ٧ؿذ(QCs) ٩٥٧ ٠ػ٧ٞل ١٠ ج٠ٝحؿذ ج٠ٝفجؿ سػ٦ٞ٬ٞح 
٠ِف٧ٖر جٝسف٬ٜق ٩ُٞ ٧ظ٤ ج١٬ٚ٬ٝ ٧سلسؾؿٟ ٠َ ظقء ١٠ ٢٬ُر ٓٗل ػ٬ٞٚر ؤ٧ 

٧لً ج٢٬ِٝر ج٠ٝفجؿ سػ٦ٞ٬ٞح ٬٧ػول ٩ُٞ يدً جٝظ٧ؿذ ٥ـ٣ ؾحفض ج٠ٝؾسدف ٩٥٧ 
٧سلسؾؿٟ ٠ٝفجظِر جؿجء . ٠ؾسٞٗر ١ُ ج٠ٝػح٬ٝل ج٬ٚٝحل٬ر ج٠ٝلسؾؿ٠ر ٩ٖ ج٠ِٝح٬فذ 

. ج٠ٝؾسدف ٠َ ٠حؿذ جؾسدحف ٠ػيفذ ؾحفظ٬ح
(iv)  ٜحنٕ ٠ؾسدف ٓٗل(Blank) ٩٥٧ ٬٠ٜر ١٠ جٜٝحنٕ ـ٧ ٧لً ٠حث٩ ؤ٧ 

٧لً آؾف سِح٠ل د٢ٗك جًٝف٬ٚر جٝس٩ سِح٠ل د٦ح ج٢٬ِٝحز ٧سلسؾؿٟ جٝسظفدر جٝٔٗل 
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ٝسٚؿ٬ف ٠ح جـج ٜح٢ز ٢٥حٛ سؿجؾلاز ١٠ ج٢٬ِٝر ج٧ سؿجؾلاز ؤؾف٨ ٧٠ظ٧ؿذ ٩ٖ 
.  ٢حنثر ١ُ جلاظ٦قذ ؤ٧ ج٧ٜٝجنٕ ج٠ٝلسؾؿ٠ر ج٠ِ٠ٝلد٬ثر 

(v)  جلسؾؿجٟ ٢٬ُس١٬ ٠ؾسدفس١٬(LD1, LD2) ٠٥٧ح ظقث١٬ ٩ٖ ٢ٗك ج٢٬ِٝر 
٬ئؾـ د٧جلًر ج٠ٝؾسدف ٧سػٞلا١ ٢٠ٗفؿس١٬ دحلسؾؿجٟ ٢ٗك ًف٬ٚر ج٠ِٝل ٥٧ـ٣ 

  ٧لا سؿل ج٠ِ٠ٝلجٝسػح٬ٝل س٦ٌف ٠ؿ٨ جٝؿٙر ٧جٝسٜفجف٬ر ج٠ٝوحػدر ًٝف٬ٚر ٠ُل 
. ٩ُٞ ًف٘ ظ٠َ ٧ػٌٗ ٧سؾق١٬ ج٢٬ِٝحز

(vi)  ج٠ِ٠ٝلسِسدف ٢٠ػ٬٢حز جٝظ٧ؿذ ١٠ ج٥ٟ ج٧ٝلحثل ٠ٝفجٙدر ٬ُ٧٢ر ج٬ٚٝحك ٩ٖ . 
٢٠٧ػ٬٢حز جٝظ٧ؿذ ٩٥ ًف٬ٚر ٠فث٬ر ٠ٞٝفجظِر ٧اصدحز ؤ١ جًٝف٬ٚر ج٠ٝلسؾؿ٠ر 
. ٢٠يدًر جػوحث٬ح ٧ٜـٝٛ ٩ٖ جُحؿذ ٬ٞ٠ُر ج٬ٚٝحلحز ٧ٝسنؾ٬ه ٠نحٜل ج٬ٚٝحك

٧جٝؿٙر  (ؤ٧ ٬ٓحخ جلا٢ػفجٕ)دحلايحٖر ج٩ٝ ـٝٛ ٖح٦٢ح سلسؾؿٟ لا٦ٌحف جلا٢ػفجٕ 
٧  (ؿ)٢٠٧ػ٩٢  (ف)٢٠٧ػ٩٢  (ك)٧ٓحٝدح ٬لسؾؿٟ ٢٠ػ٩٢ . ٧ػؿ٧ؿ جٝس٬٬٠ق

. (فَ  )٢٠ػ٩٢ 

٧جلسؾؿجٟ ٧٢ٍ ٧جػؿ ١٠ ٢٬ُحز جٝظ٧ؿذ ٧٢٧ٍ ٧جػؿ ١٠ ٢٠ػ٬٢حز جٝظ٧ؿذ 

. ٬ٓف ٜح١٬٬ٖ ٝيدً ٜل ٠وحؿف جٝؾًإ
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 ؛الاشنبً ّاهضرّػ اهتٖئٖج

  ٝلاؾسدحف سسي١٠ ٬ٝ٧لز ٙحوفذ ٩ُٞ ٠وحؿف جًٝحٙر ٧ جٝي٧ء ج٠ِ٠ٝلا١ ٧لحثل 

٧جٝس٬٧٦ر ٧جٌٝف٧ٕ جٝد٬ث٬ر ػ٬ش ٬ظخ ؤ١ س١٧ٜ ٦ٜٞح ٩ٖ و٧فذ سلحُؿ ٩ُٞ جؿجء 

  ؤ١ ٬ي١٠ ؤ١ جٝد٬ثر لا سئصف ٩ُٞ ج٠ِ٠ٝل٬٧ظخ ٩ُٞ .جلاؾسدحف دًف٬ٚر وػ٬ػر

٬٧ظخ ؤ١ س٩ًِ . ٢سحثط جلاؾسدحفجز ؤ٧ سئصف لٞدح ٩ُٞ ج٬ُ٧٢ٝر ج٧ًٞ٠ٝدر لأ٨ ٬ٙحك

٢ُح٬ر ؾحور ٢ُؿ٠ح ٬ظف٨ ؤؾـ ج٢٬ِٝحز ٧جلاؾسدحفجز ٩ٖ ج٧٠َٝٙ ٬ٝ٧ك ٩ٖ ج٠ٜٝح١ 

. ٠ِ٠ٞٝلجٝصحدز 

٬٧ظخ ػ٠ح٬ر ٠ٜح١ جظفجء جلاؾسدحفجز ١٠ جٌٝف٧ٕ جٝٚحل٬ر ٧جٝس٩ فد٠ح 

٬٧ظخ جًُحء ج٥س٠حٟ ٩ُٞ لد٬ل ج٠ٝصحل ج٩ٝ جٝس٬ِٟٚ . سئصف ٩ُٞ ٬ُ٧٢ر ج٢ٝسحثط

جٝد٧ٝ٧٬ظ٩ ٧جلاسفدر ٧جٝسؿجؾلاز ج٦ٜٝف٢ٔ٠٧ح٬ًل٬ر ٧جلانِحُحز ٧جٝف٧ًدر ٠٧وؿف 

ج٦ٜٝفدحء ٧ؿفظر جٝػفجفذ ٧جٝو٧ز ٠٧لس٨٧ جلا٥سقجقجز دػ٬ش س١٧ٜ ٠لاث٠ر 

٬٧ظخ ج٬ٚحٕ جلاؾسدحف ٧ج٠ِٝح٬فذ ٢ُؿ٠ح سسإصف ٢سحثط جٝسػ٬ٞل . ٢ٞٝنحً جٝس٩٢ٚ ج٩٢ِ٠ٝ

. ؤ٧ ج٠ِٝح٬فذ دحٌٝف٧ٕ جٝد٬ث٬ر

٧فد٠ح ٜح١ ١٠ جٝيف٧ف٨ ؤ١ ٬ػؿ ١٠ ج٧ٝو٧ل ج٩ٝ ٢٠ًٚر ٢٬ِ٠ر ١٠ 

٥٧ـج ج٬ٚٝؿ فد٠ح ٬سؾـ لأٓفجى جلأ٠ح١ ٧جلأ١٠ .  ًٝد٬ِر ج٠ِٝل د٦حج٠ِ٠ٝل

٠٧صحل ـٝٛ ٢ُؿ اظفجء سػح٬ٝل ٢٬ِٝحز يث٬ٞر ػ٬ش ؤ١ ٥ـ٣ . ٧جٝػلحل٬ر ٝٞس٧ٞش

: ج٧٬ٚٝؿ ٬ظخ جسؾحـ٥ح ٬٧ظخ ٩ُٞ جِٝح١٬ٞ٠ ؤ١ ٬ؿف٧ٜج ج٭س٩

(i) جٝٔفى جٝـ٨ ١٠ ؤظ٤ٞ سلسؾؿٟ ج٠ٝلحػر .

(ii) ج٧٬ٚٝؿ ج٧٠ٝي٧ُر ٠ِٞٝل ٩ٖ ٥ـ٣ ج٠ٝلحػر .
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(iii) جلألدحخ جٝس٩ ١٠ ؤظ٦ٞح ٬ٙؿ ج٠ِٝل ٩ٖ ٥ـ٣ ج٠ٝلحػر .

١٠٧ جٝيف٧ف٨ ؤ١ سِقل ؤ٧٢جٍ ج٠ِٝل ٧جٝس٩ س١٧ٜ ُفير ٝٞسؿجؾلاز ١٠ 

. جلأ٠ُحل جلأؾف٨ ؤ٧ ١٠ سٞٛ جٝس٩ ٙؿ سلدخ ٠نحٜل ٢٬ِ٠ر ؤ٧ ؤؾًحف ٠ػس٠ٞر

٠ٜ٧صحل ٢ُؿ جظفجء سػح٬ٝل ٢٬ِٝحز يث٬ٞر سسًٞخ ٖول ٬ٖق٬حث٩ ١٠ ٬٠ٜحز ٜد٬فذ 

٢ُ٧ؿ جؾسدحف ٠لحػر ٢٬ِ٠ر ٠ِٝل ؾحه ٬ظخ ؤ١ . ؤ٧ ٩ٖ سػ٬ٞل ٧٠جؿ ٠لف٢ًر

٧د٠ظفؿ جلالسؾؿجٟ ٬ظخ . ٧٬يَ ٩ٖ جلاُسدحف ي٠ح١ ؾ٧ٞ ٥ـ٣ ج٠ٝلحػر ١٠ جٝس٧ٞش

ؤ١ س١٧ٜ ٥ـ٣ ج٠ٝلحػر ٬ٚ٠ؿذ جلالسؾؿجٟ ٠ٜح ٬ظخ ؤ١ ١٧ٜ٬ ج٠ِٝل جٝـ٨ ٬ظف٨ د٦ح 

  ج٠ِ٠ٝل٬٧ظخ ؤؾـ ج٠ِٝح٬٬ف جٝس٩ سي١٠ ج٠ٝػحٌٖر ٩ُٞ  .سػز جٝل٬ًفذ جٝػـفذ

: ػ٬ش ٬ِؿ ًف٘ ٠ُل ٢٠حلدر ٩ُٞ٧ لد٬ل ج٠ٝصحل

(I)  ج٢٬ِٝحز ٧ج٧ٜٝجنٕ ٧ج٧٠ٝجؿ ج٬ٚٝحل٬ر ٬ظخ سؾق٦٢٬ح دػ٬ش ٬ي١٠ سٜح٦ٞ٠ح

.   ١٠ ؤ٨ سؿ٧٥ف ؤ٧ س٧ٞش ؤ٧ ٖٚؿج١ ٬٧٥رج٠ِ٠ٝل٬٧ظخ ؤ١ ٬ػٌٗ 

(II)  ٢٬ُحز جٝوفٕ ٧ج٧ٜٝجنٕ ج٠ٝلسؾؿ٠ر ٬ظخ ظ٦ِ٠ح ٩ٖ آ٬٢ر ؾحور ٠٧ِحٝظس٦ح

ٙدل جٝسؾٞه ٦٢٠ح ٢ُ٧ؿ جلسؾؿجٟ ندٜر ج٠ٝظحف٨ ٖب٤٢ ١٠ ج٧ٝجظخ جُؿجؿ ؾً 

 .ؾحه ٧ؾقج١ ٠ِحٝظر ٙدل جٝوفٕ



 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انفظم انطادش
 

ٔثائك انجٕدج إػذاد ضجلاخ ٔتمارٚر ٔ

  ٔطرق  انتذكى فٗ دفظٓا ٔتذأنٓا
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شبدس اهفظل ال

إػذاد ضجلاخ ٔتمارٚر ٔٔثائك  انجٕدج ٔطرق  انتذكى 

 فٗ دفظٓا ٔتذأنٓا

 

٧ٚ٬ٟ ج٠ِ٠ٝل دحُؿجؿ  ٧س٧ص٬٘  اظفجءجز ٝٞسػٜٟ ٧جؾيحٍ ظ٬٠َ ج٧ٝصحث٘ ٝٞفٙحدر ٩ٖ 

، ج٧   (٠صل  ٢سحثط سػح٬ٝل ج٧ سٚحف٬ف )ث٘ ؿجؾ٬ٞر  ذبسؿج٦ٝ٧ح ٧ػ٦ٌٗح ل٧جء ٜح٢ز ٧

 ٜس٬دحز جٝسن٬ٔل  ج٧ – ج٧٠ٝجوٗحز ج٬ٚٝحل٬ر –٠صل ج٧ٚٝج١٬٢ )٧صحث٘ ؾحفظ٬ر  

 ن٦حؿجز – ن٦حؿجز ٠ِح٬فذ ج٠ِٝؿجز – ؿ٬ٝل جٝو٬ح٢ر ٧ج٠ِٝح٬فذ –جٜٝسح٧ٝظحز 

 فل٠٧حز – ٧٠جوٗحز ج٧٠ٝجؿ ج٠٬ٜٝح٬٧ر ٧ج٠ٝػح٬ٝل –ج٧٠ٝجؿ ج٠٬ٜٝح٬٧ر ٧ج٠ٝفظ٬ِر 

ل٧جء ٜح٢ز ٩ُٞ ٧لحثً ٠ًد٧ُر ج٧ ج٬ٜٝسف٬٢٧ر ٠ٜس٧در  ( دفج٠ط جٝػحلخ–د٬ح٬٢ر 

 .دًف٬ٚر ٢٠حٌفذ ج٧ دًف٬ٚر ف٬٠ٙر ؤ٧ ٧ٖس٧ٓفج٬ٖر ج٧ ؾ٬ًر

 :٧سسي١٠ جظفجءجز جٝسػٜٟ ٩ٖ ػٌٗ ٧سؿج٧ل ج٧ٝصحث٘ ٠ٜح ٩ٞ٬

 إسراءاح اؿخيبد ّاظدار اهّذبئق -1

 :٧سسي١٠ جظفجءجز جُس٠حؿ ٧جوؿجف ج٧ٝصحث٘ ٠ح ٩ٞ٬

٬ٗ٬ٜر جلاوؿجف ٧ج٠ٝفجظِر ٙدل جلاوؿجف ٧جلاُس٠حؿ ٜٝل ج٧ٝصحث٘ ٠صل جٝل٬حلر  -

٧جلا٥ؿجٕ ٧ؿ٬ٝل جٝظ٧ؿذ ٧٧صحث٘ جلاظفجءجز ٧س٠٬ِٞحز ج٠ِٝل ٧ج٠٢ٝحـض 

 .٧جٝلظلاز

 س٬٬٠ق ج٧ٝصحث٘ -
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 جُؿجؿ ج٧ٚٝجثٟ جٝفث٬ل٬ر لاوؿجفجز ج٧ٝصحث٘ ج٠ٝؾسٞٗر -

 س٧ق٬َ ج٧ٝصحث٘ ٩ٖ ٧٠جَٙ جلالسؾؿجٟ -

 ج٠ٝفجظِر جٝؿ٧ف٬ر ٧ٞٝصحث٘ -

 

 اسراءاح خـدٖلاح اهّذبئق -2

 :٧سسي١٠ جظفجءجز سِؿ٬لاز ج٧ٝصحث٘ ٠ح٩ٞ٬

 ٠فجظِر ٧٠٧جٖٚر ج٠ٝوؿف -

 ٬ٗ٬ٜر جؿؾحل جٝسِؿ٬ل ٩ٖ ج٧ٝصحث٘ -

 جٝسِح٠ل ٠َ ج٧ٝصحث٘ ج٠ٝٞٔحذ -

 س٬٬٠ق جٝس٬٬ٔف جـج ٜح١ دح٬ٝؿ دحٝس٬ٙ٧َ ٧جٝسحف٬ؽ -

 ٬ٗ٬ٜر جظفجء جٝسِؿ٬لاز ٧ػ٦ٌٗح ٩ُٞ جٝػحلخ جلا٩ٝ -

 

 اهخضنى فٓ اهشسلاح -3

ا١ جٝلظلاز ٧٢ٍٜ ؾحه ١٠ ج٧ٝصحث٘ س٧ٖف جٝؿ٬ٝل ٩ُٞ ج٠ًٝحدٚر ٠َ ج٠ٝسًٞدحز 

 .٧ٖح٬ُٞر جٝسن٬ٔل ٢ٌٝحٟ جلاؿجفذ ٧ج٢ٝنحً ج٩٢ٗٝ ٠ِ٠ٞٝل 

٬٧ظخ ٩ُٞ ج٠ِ٠ٝل جُؿجؿ جظفجءجز ٧٠صٚر ٝسِف٬ٕ ٧سظ٬٠َ ٦ٖ٧فلر ٧ػٌٗ 

 :٧سؾق١٬ ٧و٬ح٢ر ٧جٝسؾٞه ١٠ جٝلظلاز ٜحلاس٩

 :س٬٬٠ق جٝلظلاز/سِف٬ٕ

 .ػ٬ش ٬سٟ س٬٬٠ق جٝلظلاز دإفٙحٟ ٠٢حـض ٖف٬ؿذ ٜٝل لظل
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 :ػوف جٝلظلاز

ػ٬ش ٬سٟ ػوف جٝلظلاز ج٠ٝلسؾؿ٠ر ٩ٖ ٙحث٠ر جٝلظلاز ٧ـٝٛ ٝي٠ح١ س٧ق٬َ 

ج٠٢ٝحـض ج٠ِٝؿٝر ٩ُٞ ظ٬٠َ ٧٠جَٙ جلالسؾؿجٟ ج٬٢ِ٠ٝر ٧ي٠ح١ جٝسًد٬٘ جٝوػ٬غ 

 .٦ٝح ًدٚح ٢ٌحٟ جلاؿجفذ 

 :ظ٠َ ٦ٖ٧فلر جٝلظلاز

٬سٟ سظ٬٠َ ٦ٖ٧فلر جٝلظلاز ٩ٖ ٠ٞٗحز ٬ٌ٢ٕ ٧ل٠٬ٞر دحل٧ٞخ ٬ي١٠ ل٧٦ٝر 

 ج٧ٝو٧ل ج٦٬ٝح

 :ػٌٗ جٝلظلاز

سػٌٗ ٠ٞٗحز جٝلظلاز دًف٬ٚر ٠ٌ٢٠ر ٠٧فسدر ؿ١٧ سٜؿ٬ك ٩ٖ سظ٬٦قجز 

ج٠ِ٠ٝل ٩ٖ جٝٗسفذ ج٩ٝ ٬سًٞد٦ح ج٠ِٝل ١٠ ؤظل ل٧٦ٝر جلالس٠ِحل ٧جلالسؿُحء 

جٝل٦ل ٢ُؿ جًٝٞخ ، ٧سِفٕ جٝلظلاز دحٝنٜل جٝـ٨ ٬ل٦ل ٠ِفٖس٦ح ، ٬٧سٟ ػٌٗ 

 .لظلاز ج٠ِ٠ٝل ج٠ح ٧ف٬ٙح ج٧ د٧لحثل جٜٝسف٬٢٧ر

 :ػ٠ح٬ر ٧و٬ح٢ر جٝلظلاز

٠لث٬ٝ٧ر ٠ؿ٬ف ج٠ِ٠ٝل س٬ٖ٧ف ج٠ٜٝح١ ٧جٝد٬ثر ج٢٠ٝحلدر ٝػ٠ح٬ر ٧و٬ح٢ر جٝلظلاز 

١٠ جٝسٕٞ ؤ٧ جٝٗلحؿ ج٧ جٝٗٚؿ ج٧ جٝي٬حٍ ٧ٜـٝٛ سػؿ٬ؿ ج٠ٝلث٧ل ١ُ ٜل لظل 

ٝي٠ح١ ػ٠ح٬س٦ح ٧ج٠ٝػحٌٖر ٦٬ُٞح ١٠ جٝسٕٞ ٬٧ػٌٗ ٥ـج ج٠ٝلث٧ل جٝلظلاز دإ١٠ 

٧لف٬ر ٧لا٬ظ٧ق ٢ٚل ج٨ ٠٧ِٞ٠حز ٜسحدر ج٧ ٩ُٞ ٧لحثً جٜٝسف٬٢٧ر لأ٨ ظ٦ر جلا 

 .دسوف٬غ ١٠ جلاؿجفذ ج٬ِٞٝح ٝي٠ح١ ؾو٧و٬ر ٧لف٬ر ٠٧ِٞ٠حز ج٠ِٝلاء

٧ٚ٬ٟ ج٠ِ٠ٝل دحُؿجؿ جظفجءجز ٝػ٠ح٬ر ٢٧لؽ جٝلظلاز ج٠ٝؾق٢ر جٜٝسف٬٢٧ح ٢٠َٝ 

 .جٝسؿجؾل ؤ٧ جٝسِؿ٬ل ٬ٓف ج٠ٝلث٧ل ٦ٝـ٣ جٝلظلاز
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 :جلسؿُحء جٝلظلاز

٬سٟ جلالسؿُحء جٝل٦ل ٝٞلظل ١٠ ؾلال جٝس٬ٌ٢ٟ ٧جٝسفس٬خ ٧سػؿ٬ؿ ج٠ٝلث٧ل 

٧جٝس٬٬٠ق جٝٗف٬ؿ ٧ُؿٟ ٧يَ جٝلظلاز ٩ٖ ٬ٓف ؤ٠ح١ٜ سؾق٦٢٬ح ٧ُؿٟ ػٌٗ 

جٝلظلاز ٩ٖ ؿ٧ج٬ٝخ ؾحور ٢٠َٝ ٧ظ٧ؿ ُٚدحز سِفٙل لفُر ج٠ِٝل ٧ج٢ل٬حد٬ر 

 .جلسؿُحء جٝد٬ح٢حز ٢ُؿ جًٝٞخ

 ٖسفذ جلاػسٗحٌ دحٝلظلاز

سػؿؿ ٖسفذ جلاػسٗحٌ دحٝلظلاز دػ٬ش ٬سٟ جلسؿُحء ٧سسدَ ؤ٨ د٬ح٢حز ٧ًٞ٠در ١ُ 

 .ٖسفجز لحدٚر

 :جٝسؾٞه ١٠ جٝلظلاز

 .٬سٟ سػؿ٬ؿ ٬ٗ٬ٜر جٝسؾٞه ١٠ جٝلظلاز دِؿ ج٢س٦حء ٖسفذ جلاػسٗحٌ ج٠ٝػؿ٧ؿذ

 :ؤ٧٢جٍ جٝلظلاز

 :س٢ٚلٟ جٝلظلاز ج٩ٝ ٧٢ُح١ فث٬ل٬ح١ ٠٥ح

 :لظلاز جٝظ٧ؿذ ( ؤ

٧سسي١٠ سٚحف٬ف ٬ٞ٠ُحز ج٠ٝفجظِر جٝؿجؾ٬ٞر ٠٧فجظِحز جلاؿجفذ ٧لظلاز 

 .جلاظفجءجز جٝسوػ٬ػ٬ر ٧ج٧ٝٙحث٬ر
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 :جٝلظلاز ج٬٢ٗٝر ( خ

٩٥٧ ُدحفذ ١ُ سظ٬٠َ جٝد٬ح٢حز ٧ج٠٧ِٞ٠ٝحز ج٢ٝحسظر ١٠ جظفجء جلاؾسدحفجز 

٧ج٠ِٝح٬فجز جٝؿجؾ٬ٞر جٝس٩ سد١٬ ٠لس٨٧ جٝظ٧ؿذ ؤ٧ ٢٧ٜ٠حز ج٬ٞ٠ِٝر ج٢٠ٝظقذ ، 

٧ٙؿ سسي١٠ ٥ـ٣ جٝلظلاز ج٠٢ٝحـض ٧ج٧ِٚٝؿ ٧جٜٝسخ ٧جلس٠حفجز سلظ٬ل ج٢ٝسحثط 

٧ؤ٧فج٘ ج٠ٝفجظِر ٧ج٠ِٝل ٧فل٠٧حز جٝسػٜٟ ٧سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز 

 .ج٠ِٝح٬فذ جٝؾحفظ٬ر ٧ جٝؿجؾ٬ٞر ٠٧ـٜفجز ج٬٠ِٝل ٧ؤ٧فج٤ٙ ٧جٝفؿ٧ؿ ج٧ٝجفؿذ ٤٢٠

٬٧ػسٌٗ ج٠ِ٠ٝل دؿٖحسف جٝٚفجءجز جلأو٬ٞر ٧جٝد٬ح٢حز ج٠ٝنسٚر ٦٢٠ح ٢٠٧ػ٬٢حز 

جٝظ٧ؿذ ٧ن٦حؿجز ج٠ِٝح٬فذ ٠٧لاػٌحز ج٠ِٝلاء ٧جٝػلحدحز جلأ٬ٝ٧ر ٠٧لاػٌحز 

جلاؾسدحفجز ٧سسدَ جلاظ٦قذ ج٬٢ِ٠ٝر ٧سٗحو٬ل ج٢٬ِٝحز ٠٧ِٞ٠٧حز ٜح٬ٖر ٝسسدَ ؤصف 

ج٠ٝفجظِر جٝؿجؾ٬ٞر ٧لظلاز ٠ِح٬فذ ؤظ٦قذ ج٠ِ٠ٝل ٧جلأٖفجؿ ٢٧لؾر ١٠ ٜل 

 .سٚف٬ف جؾسدحف

٧ُحؿذ ٬سٟ جلاػسٗحٌ د٦ـ٣ )٧س٧ٟٚ جؿجفذ ج٠ِ٠ٝل دسػؿ٬ؿ ٠ؿذ جٝػٌٗ ٦ٝـ٣ جٝلظلاز 

 ( ل٧٢جز5جٝلظلاز ٠ٝؿذ لا سٚل ١ُ 

 ٠ٜٞح –٧لظلاز ٜل جؾسدحف دح٠ِ٠ٝل سػس٨٧ ٩ُٞ ج٠٧ِٞ٠ٝحز جٜٝح٬ٖر ٝسل٬٦ل 

 سػؿ٬ؿ ج٧ِٝج٠ل ج٠ٝئصفذ ٩ُٞ ٠ٚؿجف جٝلا١٬ٚ٬ ٧ٜـٝٛ ج٠ٜح٬٢ر جُحؿذ –ٜح١ ٢ٜ٠٠ح 

جلاؾسدحف سػز ٌف٧ٕ ؤٙفخ ٠ح ١ٜ٠٬ ١٠ جٌٝف٧ٕ جلأو٬ٞر ، ٠ٜح سػس٨٧ 

لظلاز ج٠ِ٠ٝل ٩ُٞ جل٠حء جلأٖفجؿ ج٠ٝلث١٬ٝ٧ ١ُ ؤؾـ ج٢٬ِٝحز ٧ؤؿجء ٜل 

جؾسدحف ٧ٖػه ج٢ٝسحثط ٬٧سٟ سلظ٬ل جٝٚفجءجز ٧جٝػلحدحز ٩ٖ ٢ٗك ٧ٙز جظفجء 

 .جلاؾسدحف سػز جنفجٕ ج٩ُٞ
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٬٧ظخ سلظ٬ل ج٢ٝسحثط ٩ٖ ؿٖحسف ج٠ٝلاػٌحز دحٝػدف ، ٢ُ٧ؿ ػؿ٧ش ؤؾًحء ٩ٖ 

جٝلظلاز لا ٬سٟ ٠ػ٥٧ح ٬٧سٟ نًخ جٝؾًإ د٠ح ٬ظ٤ِٞ ٠ٚف٧ء ٧سلظل ج٠٬ٚٝر 

 .جٝوػ٬ػر ؤُلا٣ ٠َ جٝس٬ٙ٧َ ٦٬ُٞح ١٠ جٝٗفؿ جٝـ٨ ؤظف٨ جٝسوػ٬غ

٩ٖ٧ ػحٝر ج٢ٝسحثط ج٩ٝ ٬ػول ٦٬ُٞح د٧جلًر جٝػحلخ ج٭٩ٝ ٖح١ ٢ٗك ج٠ِٝح٬٬ف 

٬ظخ جسؾحـ٥ح ٤٢٠ٝ ٖٚؿ ج٧ س٬٬ٔف ج٢ٝسحثط جلأو٬ٞر ١ٜ٠٬٧ ج٬ظحؿ ًف٘ ٝػ٠ح٬ر 

ج٢ٝسحثط ٧جلسفظح٦ُح ١٠ جٝػحلخ ٩ٖ ؤ٨ ٧ٙز ٢٠٧َ ٬ٓف ج٠ٝؾ١٬ٝ٧ دـٝٛ ١٠ 

 .جلاًلاٍ ج٧ جٝسِؿ٬ل ٩ٖ جٝد٬ح٢حز ج٠ٝلظٞر

 اهشسلاح اهداخوٖج

٬ٞقٟ جُؿجؿ لظلاز سد١٬ ػحٝر ج٢٬ِٝحز جٝس٩ ٬سٟ سظ٦ِ٬٠ح ٧سػ٦ٞ٬ٞح ٧سل٩٠ 

٥ـ٣ ج٠ٝسحدِر لظل سلٞلل جٝػ٬حقذ ػ٬ش سِسدف ج٢٬ِٝحز سػز ٧وح٬ر نؾه 

٠ح ١٠ ج٠ِ٠ٝل ٠ح ؿج٠ز ٩ٖ ػ٧قس٤ ٧سػز ٠لث٬ٝ٧س٤ ، ٝـج ٧ظخ جُؿجؿ جِٝؿ٬ؿ 

 :١٠ جٝلظلاز ٧جٝسٚحف٬ف ج٠ٝسِٞٚر د٢نحً ج٠ِ٠ٝل  
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 :دفخر خدًّٖ تٖبٌبح اهـٌٖج فٓ اهيّكؾ ضٖد ٖشسل تَ اهتٖبٌبح الاخٖج

 :فٟٙ ج٢٬ِٝر

 :٠ٜح١ ظ٠َ ج٢٬ِٝر

 جٝؽ....  ٠ِٜفذ –٢٧ٞ٠ر : ػحٝر ج٢٬ِٝر

 :جلاؾسدحفجز ج٧ًٞ٠ٝدر

 :سحف٬ؽ ٧٧ٙز ظ٠َ ج٢٬ِٝر

 :٧٢ٍ ج٢٬ِٝر

 :٢ٚل ج٢٬ِٝر

 :جلٟ جٝٚحثٟ دظ٠َ ج٢٬ِٝر
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 :خلرٖر خشوشل اهضٖبزٍ ّخشسل تَ اهتٖبٌبح الاخٖج

 :فٟٙ ج٢٬ِٝر

 :س٬ٙ٧َ ١٠ ٙحٟ دظ٦ِ٠ح 

 :سحف٬ؽ ٧ق١٠ جٝسظ٬٠َ 

 :٧٠َٙ ج٢٬ِٝر 

 :جلٟ ١٠ ٙحٟ د٢ٚل ج٢٬ِٝر 

 :سحف٬ؽ جلالسلاٟ 

 :٧ٙز ٧و٧ل ج٢٬ِٝر ٠ِ٠ٞٝل 

 :جلٟ ٠لسٟٞ ج٢٬ِٝر 

 :٧ٙز دؿء سػ٬ٞل ج٢٬ِٝر

 :جلٟ ٠لسٟٞ ج٢٬ِٝر ٝٞسػ٬ٞل

 Log book نخٖة ضبهج الأسِزث 

 ٬ظخ ؤ١ ٬ػسٌٗ ٜٝل ظ٦حق دلظل ٜح٠ل ٬د١٬

 .س٧و٬ٕ جٝظ٦حق  (1)

 .اظفجءجز ج٠ِٝح٬فذ  (2)

 .اظفجءجز جٝو٬ح٢ر جٝس٩ س٠ز  (3)

 .ًف٬ٚر جٝسن٬ٔل  (4)
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 :٬٧ن٠ل لظل ػحٝر جٝظ٦حق ٩ُٞ ج٠٧ِٞ٠ٝحز جلاس٬ر 

 :جلٟ جٝظ٦حق

 :جلٟ ج٧٠ٝفؿ ٧٢ُ٧ج٤٢

 :جٝنفٜر ج٢٠ٝسظر 

 :فٟٙ ج٠ٝلٞلل 

  ٠ظؿؿ– ٙؿ٬ٟ –ظؿ٬ؿ : ػحٝر جٝظ٦حق 

 :سحف٬ؽ نفجء جٝظ٦حق

 :سحف٬ؽ دؿء سن٬ٔل جٝظ٦حق

 :ًَٙ ج٬ٔٝحف ؤ٧ جلاظقجء ج٠ٝٞػٚر د٤

 :٠ٜح١ ٧يَ جٝظ٦حق

 :٧٢ٍ ٧س٬ٙ٧ز جٝو٬ح٢ر جٝس٩ س٠ز

 :سحف٬ؽ ج٠ِٝح٬فذ
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 خلبرٖر ٌخبئز خضوٖل اهـٌٖبح

 :فٟٙ ج٢٬ِٝر

 :٠وؿف ج٢٬ِٝر

 :سحف٬ؽ سػ٬ٞل ج٢٬ِٝر

 :جٝسػ٬ٞل

 :جًٝف٬ٚر ج٠ٝلسؾؿ٠ر

 :٧ػؿذ ج٬ٚٝحك 

 :ج٢ٝس٬ظر 

 :جلٟ ج٠ٝػٞل 

 :جٝس٬ٙ٧َ

 :٠فجظِر 

 :جٝسحف٬ؽ:                                             جٝس٬ٙ٧َ
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 :اهٌخبئز اهخفظٖوٖج هخضوٖل اهـٌٖبح 

 :فٟٙ ج٢٬ِٝر

 :٧٢ٍ ج٢٬ِٝر

 :سحف٬ؽ ٧٧ٙز جٝسػ٬ٞل 

ػظٟ ج٢٬ِٝر ج٠ٝلسؾؿ٠ر 

 (ؤ) (٬ٞٞ٠ٞسف)

   

 (خ)٧ق١ جٜٝإك ٖحفٓح 

 (ظـ)جٝفجلخ + ٧ق١ جٜٝإك 

 (خ- ظـ )٧ق١ جٝفجلخ 

 ٝسف/٬ٞٞ٠ظفجٟ  = 1000×  (ؤ÷ خ - ظـ )= جٝسف٬ٜق 

 :جلٟ ج٠ٝػٞل 

 :س٬ٙ٧َ ج٠ٝػٞل 

 :جلٟ ج٠ٝفجظَ

 :جٝسحف٬ؽ
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 :اهػرق اهلٖبشٖج اهيشخخديج تبهيـيل 

 :جلٟ جًٝف٬ٚر

 :جلاػس٬حًحز جٝلاق٠ر ٧جٝسؿجؾلاز

 :٠ؿذ جدٚحء ج٢٬ِٝر ٧ػ٦ٌٗح

 :جلاظ٦قذ ج٠ٝلسؾؿ٠ر

 :ج٧ٜٝجنٕ ج٠ٝلسؾؿ٠ر

 :٠ػح٬ٝل ج٠ِٝح٬فذ

 :٠ػح٬ٝل يدً جٝظ٧ؿذ

 :ًف٬ٚر ج٠ِٝل 

 :٧ػؿذ جٝسِد٬ف ١ُ ج٢ٝسحثط

 :جٝػلحدحز

 :ج٠ٝفجظَ 

 :خشسٖل اهٌخبئز 

٧ج٠٢ٝحـض جٝظ٬ؿذ ٩٥ جٝس٩ . ٬ظخ سلظ٬ل ج٢ٝسحثط ج٬ٞ٠ِ٠ٝر ٩ٖ ٠٢حـض ٧جيػر 

٥٧ـ٣ ج٠٢ٝحـض . سػس٨٧ ٩ُٞ سٗحو٬ل ج٢ٝسحثط جٝس٩ ١ٜ٠٬ جٝفظ٧ٍ ٦ٝح ٠لسٚدلًا 

 :٬ظخ ؤ١ سسي١٠ 

 .جٝسِف٬ٕ دح٢٬ِٝر ٠٧وؿف٥ح ٧٧ٙز ظ٦ِ٠ح  -1
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 .ػظٟ ج٢٬ِٝر ج٠ٝلسؾؿٟ ٩ٖ ٜل سظفدر  -2

 .٧٢ٍ جلاؾسدحف  -3

 .ج٢ٝسحثط ج٠ٝفػ٬ٞر ٜٝل ؾ٧ًذ ١٠ ؾ٧ًجز جٝسظفدر  -4

 .جلٟ ٧س٬ٙ٧َ ١٠ ٙحٟ دبظفجء جٝسػ٬ٞل  -5

 .٠فظَ جًٝف٬ٚر ج٠ٝلسؾؿ٠ر  -6

 .ًف٬ٚر ػلحخ ج٢ٝس٬ظر  -7

٧دِؿ ٠فجظِر ج٢ٝسحثط سػٌٗ ج٠٢ٝحـض دسفس٬د٦ح جٝق٫٢٠ ٩ٖ ٠ٞٗحز ؾحور ٬ػسٌٗ 

 . ل٧٢جز ٩ُٞ جلأٙل 5د٦ح ٠ٝؿذ 

١٠٧ ج٠ِٝف٧ٕ ؤ١ جلسؾؿجٟ ؤظ٦قذ ظ٬ؿذ ٧ًف٘ وػ٬ػر لا ٫ًِ٬ دحٝيف٧فذ 

٩ُٞ٧ ج٠ٝػٞل ؤ١ ٬فجظَ ١٠ ٧ٙز ا٩ٝ آؾف ٬ُ٧٢ر ج٢ٝسحثط دحٝسإٜؿ . ٢سحثط وػ٬ػر 

١٠ ولاػ٬ر ج٧٠ٝجؿ ج٬٠٬ٜٝحث٬ر ج٠ٝلسؾؿ٠ر ٧جلأظ٦قذ ٧ج٧٠ٝجؿ ج٬ٚٝحل٬ر ٧ًف٘ 

جٝػلحخ ٧ج٬ٚٝحك ٧ـٝٛ دبظفجء سظحفخ ٩ُٞ ٢٬ُحز ٬ٙحل٬ر ٠ِٝفٖر ٠ؿ٨ جٝؾًإ 

 .٧٥٧ ٠ح ٬ِفٕ دسظحفخ يدً ٧سإ٬ٜؿ جٝظ٧ؿذ 

٠٬٧صل جٝظؿ١٬ٝ٧ ج٭س١٬٬  ٧٠٢ـظح١ ٝسلظ٬ل ٢سحثط سػ٬ٞل جلأٜلظ١٬ جٝػ٧٬٪ 

 ج٠٠ٝسه سلظ٬ل ٢سحثط سػ٬ٞل جٝق٧٬ز ٧جٝنػ٧ٟ ٩ٖ ٢٬ُر ٬٠ح٣

 

 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

99 

 

 ٌيّذر خشسٖل ٌخبئز خضوٖل الأنشسًٖ اهضّٖٔ اهييخط فٓ ؿٌٖج يٖبٍ

 :سحف٬ؽ ظ٠َ ج٢٬ِٝر 

 :سحف٬ؽ ٧يَ ج٢٬ِٝر ٩ٖ جٝػيح٢ر 

 :سحف٬ؽ اؾفجض ج٢٬ِٝر 

 ركى اهـٌٖج

 ركى اهزسبسج

 ضسى اهـٌٖج

اهخسرتج 

 الأّهٓ

اهخسرتج 

 اهذبٌٖج

اهخسرتج 

 اهذبهذج

   

    (3ػظٟ ج٢٬ِٝر لٟ/300)٢لدر جٝسظ٬ٕٗ 

جلأٜلظ١٬ ج٠ٝـجخ ج٠ٝٚحك ٩ٖ دؿج٬ر جٝسظفدر 

 (ٝسف/٠ظٟ)

   

جلأٜلظ١٬ ج٠ٝـجخ ج٠ٝٚحك ٩ٖ ٦٢ح٬ر جٝسظفدر 

 (ٝسف/٠ظٟ)

   

    (ٝسف/٠ظٟ)جلأٜلظ١٬ ج٠٠ٝسه 

 جلأٜلظ١٬ جٝػ٧٬٪ ج٠٠ٝسه

 (٢لدر جٝسظ٬ٕٗ× جلأٜلظ١٬ ج٠٠ٝسه 

 (ٝسف/٠ظٟ)

   

 :س٬ٙ٧َ ج٠ٝػٞل :        جلٟ ج٠ٝػٞل 
 :س٬ٙ٧َ ج٠ٝفجظَ :        جلٟ ج٠ٝفجظَ 

 :جٝسحف٬ؽ 
 :٠وؿف جًٝف٬ٚر ج٠ٝلسؾؿ٠ر 
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٧ٚ٬ٟ ج٠ِ٠ٝل دحُؿجؿ  ٧س٧ص٬٘  اظفجءجز ٝٞسػٜٟ ٧جؾيحٍ ظ٬٠َ ج٧ٝصحث٘ ٝٞفٙحدر ٩ٖ 

، ج٧   (٠صل  ٢سحثط سػح٬ٝل ج٧ سٚحف٬ف )ث٘ ؿجؾ٬ٞر  ذبسؿج٦ٝ٧ح ٧ػ٦ٌٗح ل٧جء ٜح٢ز ٧

 ٜس٬دحز جٝسن٬ٔل  ج٧ – ج٧٠ٝجوٗحز ج٬ٚٝحل٬ر –٠صل ج٧ٚٝج١٬٢ )٧صحث٘ ؾحفظ٬ر  

 ن٦حؿجز – ن٦حؿجز ٠ِح٬فذ ج٠ِٝؿجز – ؿ٬ٝل جٝو٬ح٢ر ٧ج٠ِٝح٬فذ –جٜٝسح٧ٝظحز 

 فل٠٧حز – ٧٠جوٗحز ج٧٠ٝجؿ ج٠٬ٜٝح٬٧ر ٧ج٠ٝػح٬ٝل –ج٧٠ٝجؿ ج٠٬ٜٝح٬٧ر ٧ج٠ٝفظ٬ِر 

ل٧جء ٜح٢ز ٩ُٞ ٧لحثً ٠ًد٧ُر ج٧ ج٬ٜٝسف٬٢٧ر ٠ٜس٧در  ( دفج٠ط جٝػحلخ–د٬ح٬٢ر 

 .دًف٬ٚر ٢٠حٌفذ ج٧ دًف٬ٚر ف٬٠ٙر ؤ٧ ٧ٖس٧ٓفج٬ٖر ج٧ ؾ٬ًر

 :٧سسي١٠ جظفجءجز جٝسػٜٟ ٩ٖ ػٌٗ ٧سؿج٧ل ج٧ٝصحث٘ ٠ٜح ٩ٞ٬

 اظفجءجز جُس٠حؿ ٧جوؿجف ج٧ٝصحث٘ -4

 :٧سسي١٠ جظفجءجز جُس٠حؿ ٧جوؿجف ج٧ٝصحث٘ ٠ح ٩ٞ٬

٬ٗ٬ٜر جلاوؿجف ٧ج٠ٝفجظِر ٙدل جلاوؿجف ٧جلاُس٠حؿ ٜٝل ج٧ٝصحث٘ ٠صل جٝل٬حلر  -
٧جلا٥ؿجٕ ٧ؿ٬ٝل جٝظ٧ؿذ ٧٧صحث٘ جلاظفجءجز ٧س٠٬ِٞحز ج٠ِٝل ٧ج٠٢ٝحـض 

 .٧جٝلظلاز

 س٬٬٠ق ج٧ٝصحث٘ -

 جُؿجؿ ج٧ٚٝجثٟ جٝفث٬ل٬ر لاوؿجفجز ج٧ٝصحث٘ ج٠ٝؾسٞٗر -

 س٧ق٬َ ج٧ٝصحث٘ ٩ٖ ٧٠جَٙ جلالسؾؿجٟ -

 ج٠ٝفجظِر جٝؿ٧ف٬ر ٧ٞٝصحث٘ -

 جظفجءجز سِؿ٬لاز ج٧ٝصحث٘ -5

 :٧سسي١٠ جظفجءجز سِؿ٬لاز ج٧ٝصحث٘ ٠ح٩ٞ٬

 ٠فجظِر ٧٠٧جٖٚر ج٠ٝوؿف -

 ٬ٗ٬ٜر جؿؾحل جٝسِؿ٬ل ٩ٖ ج٧ٝصحث٘ -
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 جٝسِح٠ل ٠َ ج٧ٝصحث٘ ج٠ٝٞٔحذ -

 س٬٬٠ق جٝس٬٬ٔف جـج ٜح١ دح٬ٝؿ دحٝس٬ٙ٧َ ٧جٝسحف٬ؽ -

 ٬ٗ٬ٜر جظفجء جٝسِؿ٬لاز ٧ػ٦ٌٗح ٩ُٞ جٝػحلخ جلا٩ٝ -

 جٝسػٜٟ ٩ٖ جٝلظلاز -6

ا١ جٝلظلاز ٧٢ٍٜ ؾحه ١٠ ج٧ٝصحث٘ س٧ٖف جٝؿ٬ٝل ٩ُٞ ج٠ًٝحدٚر ٠َ 

 .ج٠ٝسًٞدحز ٧ٖح٬ُٞر جٝسن٬ٔل ٢ٌٝحٟ جلاؿجفذ ٧ج٢ٝنحً ج٩٢ٗٝ ٠ِ٠ٞٝل 

٬٧ظخ ٩ُٞ ج٠ِ٠ٝل جُؿجؿ جظفجءجز ٧٠صٚر ٝسِف٬ٕ ٧سظ٬٠َ ٦ٖ٧فلر ٧ػٌٗ 

 :٧سؾق١٬ ٧و٬ح٢ر ٧جٝسؾٞه ١٠ جٝلظلاز ٜحلاس٩

 :س٬٬٠ق جٝلظلاز/سِف٬ٕ

 .ػ٬ش ٬سٟ س٬٬٠ق جٝلظلاز دإفٙحٟ ٠٢حـض ٖف٬ؿذ ٜٝل لظل

 :ػوف جٝلظلاز

ػ٬ش ٬سٟ ػوف جٝلظلاز ج٠ٝلسؾؿ٠ر ٩ٖ ٙحث٠ر جٝلظلاز ٧ـٝٛ ٝي٠ح١ 

س٧ق٬َ ج٠٢ٝحـض ج٠ِٝؿٝر ٩ُٞ ظ٬٠َ ٧٠جَٙ جلالسؾؿجٟ ج٬٢ِ٠ٝر ٧ي٠ح١ جٝسًد٬٘ 

 .جٝوػ٬غ ٦ٝح ًدٚح ٢ٌحٟ جلاؿجفذ 

 :ظ٠َ ٦ٖ٧فلر جٝلظلاز

٬سٟ سظ٬٠َ ٦ٖ٧فلر جٝلظلاز ٩ٖ ٠ٞٗحز ٬ٌ٢ٕ ٧ل٠٬ٞر دحل٧ٞخ ٬ي١٠ 

 ل٧٦ٝر ج٧ٝو٧ل ج٦٬ٝح

 :ػٌٗ جٝلظلاز

سػٌٗ ٠ٞٗحز جٝلظلاز دًف٬ٚر ٠ٌ٢٠ر ٠٧فسدر ؿ١٧ سٜؿ٬ك ٩ٖ سظ٬٦قجز 

ج٠ِ٠ٝل ٩ٖ جٝٗسفذ ج٩ٝ ٬سًٞد٦ح ج٠ِٝل ١٠ ؤظل ل٧٦ٝر جلالس٠ِحل ٧جلالسؿُحء 
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جٝل٦ل ٢ُؿ جًٝٞخ ، ٧سِفٕ جٝلظلاز دحٝنٜل جٝـ٨ ٬ل٦ل ٠ِفٖس٦ح ، ٬٧سٟ ػٌٗ 

 .لظلاز ج٠ِ٠ٝل ج٠ح ٧ف٬ٙح ج٧ د٧لحثل جٜٝسف٬٢٧ر

 :ػ٠ح٬ر ٧و٬ح٢ر جٝلظلاز

٠لث٬ٝ٧ر ٠ؿ٬ف ج٠ِ٠ٝل س٬ٖ٧ف ج٠ٜٝح١ ٧جٝد٬ثر ج٢٠ٝحلدر ٝػ٠ح٬ر ٧و٬ح٢ر 

جٝلظلاز ١٠ جٝسٕٞ ؤ٧ جٝٗلحؿ ج٧ جٝٗٚؿ ج٧ جٝي٬حٍ ٧ٜـٝٛ سػؿ٬ؿ ج٠ٝلث٧ل ١ُ 

ٜل لظل ٝي٠ح١ ػ٠ح٬س٦ح ٧ج٠ٝػحٌٖر ٦٬ُٞح ١٠ جٝسٕٞ ٬٧ػٌٗ ٥ـج ج٠ٝلث٧ل 

جٝلظلاز دإ١٠ ٧لف٬ر ٧لا٬ظ٧ق ٢ٚل ج٨ ٠٧ِٞ٠حز ٜسحدر ج٧ ٩ُٞ ٧لحثً 

جٜٝسف٬٢٧ر لأ٨ ظ٦ر جلا دسوف٬غ ١٠ جلاؿجفذ ج٬ِٞٝح ٝي٠ح١ ؾو٧و٬ر ٧لف٬ر 

 .٠٧ِٞ٠حز ج٠ِٝلاء

٧ٚ٬ٟ ج٠ِ٠ٝل دحُؿجؿ جظفجءجز ٝػ٠ح٬ر ٢٧لؽ جٝلظلاز ج٠ٝؾق٢ر جٜٝسف٬٢٧ح 

 .٢٠َٝ جٝسؿجؾل ؤ٧ جٝسِؿ٬ل ٬ٓف ج٠ٝلث٧ل ٦ٝـ٣ جٝلظلاز

 :جلسؿُحء جٝلظلاز

٬سٟ جلالسؿُحء جٝل٦ل ٝٞلظل ١٠ ؾلال جٝس٬ٌ٢ٟ ٧جٝسفس٬خ ٧سػؿ٬ؿ ج٠ٝلث٧ل 

٧جٝس٬٬٠ق جٝٗف٬ؿ ٧ُؿٟ ٧يَ جٝلظلاز ٩ٖ ٬ٓف ؤ٠ح١ٜ سؾق٦٢٬ح ٧ُؿٟ ػٌٗ 

جٝلظلاز ٩ٖ ؿ٧ج٬ٝخ ؾحور ٢٠َٝ ٧ظ٧ؿ ُٚدحز سِفٙل لفُر ج٠ِٝل ٧ج٢ل٬حد٬ر 

 .جلسؿُحء جٝد٬ح٢حز ٢ُؿ جًٝٞخ

 ٖسفذ جلاػسٗحٌ دحٝلظلاز

سػؿؿ ٖسفذ جلاػسٗحٌ دحٝلظلاز دػ٬ش ٬سٟ جلسؿُحء ٧سسدَ ؤ٨ د٬ح٢حز ٧ًٞ٠در 

 .١ُ ٖسفجز لحدٚر
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 :جٝسؾٞه ١٠ جٝلظلاز

 .٬سٟ سػؿ٬ؿ ٬ٗ٬ٜر جٝسؾٞه ١٠ جٝلظلاز دِؿ ج٢س٦حء ٖسفذ جلاػسٗحٌ ج٠ٝػؿ٧ؿذ

 :ؤ٧٢جٍ جٝلظلاز

 :س٢ٚلٟ جٝلظلاز ج٩ٝ ٧٢ُح١ فث٬ل٬ح١ ٠٥ح

 لظلاز جٝظ٧ؿذ: 

٧سسي١٠ سٚحف٬ف ٬ٞ٠ُحز ج٠ٝفجظِر جٝؿجؾ٬ٞر ٠٧فجظِحز جلاؿجفذ ٧لظلاز 

 .جلاظفجءجز جٝسوػ٬ػ٬ر ٧ج٧ٝٙحث٬ر

 جٝلظلاز ج٬٢ٗٝر: 

٩٥٧ ُدحفذ ١ُ سظ٬٠َ جٝد٬ح٢حز ٧ج٠٧ِٞ٠ٝحز ج٢ٝحسظر ١٠ جظفجء جلاؾسدحفجز 

٧ج٠ِٝح٬فجز جٝؿجؾ٬ٞر جٝس٩ سد١٬ ٠لس٨٧ جٝظ٧ؿذ ؤ٧ ٢٧ٜ٠حز ج٬ٞ٠ِٝر ج٢٠ٝظقذ ، 

٧ٙؿ سسي١٠ ٥ـ٣ جٝلظلاز ج٠٢ٝحـض ٧ج٧ِٚٝؿ ٧جٜٝسخ ٧جلس٠حفجز سلظ٬ل ج٢ٝسحثط 

٧ؤ٧فج٘ ج٠ٝفجظِر ٧ج٠ِٝل ٧فل٠٧حز جٝسػٜٟ ٧سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز 

 .ج٠ِٝح٬فذ جٝؾحفظ٬ر ٧ جٝؿجؾ٬ٞر ٠٧ـٜفجز ج٬٠ِٝل ٧ؤ٧فج٤ٙ ٧جٝفؿ٧ؿ ج٧ٝجفؿذ ٤٢٠

٬٧ػسٌٗ ج٠ِ٠ٝل دؿٖحسف جٝٚفجءجز جلأو٬ٞر ٧جٝد٬ح٢حز ج٠ٝنسٚر ٦٢٠ح ٢٠٧ػ٬٢حز 

جٝظ٧ؿذ ٧ن٦حؿجز ج٠ِٝح٬فذ ٠٧لاػٌحز ج٠ِٝلاء ٧جٝػلحدحز جلأ٬ٝ٧ر ٠٧لاػٌحز 

جلاؾسدحفجز ٧سسدَ جلاظ٦قذ ج٬٢ِ٠ٝر ٧سٗحو٬ل ج٢٬ِٝحز ٠٧ِٞ٠٧حز ٜح٬ٖر ٝسسدَ ؤصف 

ج٠ٝفجظِر جٝؿجؾ٬ٞر ٧لظلاز ٠ِح٬فذ ؤظ٦قذ ج٠ِ٠ٝل ٧جلأٖفجؿ ٢٧لؾر ١٠ ٜل 

 .سٚف٬ف جؾسدحف

٧ُحؿذ ٬سٟ جلاػسٗحٌ )٧س٧ٟٚ جؿجفذ ج٠ِ٠ٝل دسػؿ٬ؿ ٠ؿذ جٝػٌٗ ٦ٝـ٣ جٝلظلاز 

 ( ل٧٢جز5د٦ـ٣ جٝلظلاز ٠ٝؿذ لا سٚل ١ُ 
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 ٠ٜٞح –٧لظلاز ٜل جؾسدحف دح٠ِ٠ٝل سػس٨٧ ٩ُٞ ج٠٧ِٞ٠ٝحز جٜٝح٬ٖر ٝسل٬٦ل 

 سػؿ٬ؿ ج٧ِٝج٠ل ج٠ٝئصفذ ٩ُٞ ٠ٚؿجف جٝلا١٬ٚ٬ ٧ٜـٝٛ ج٠ٜح٬٢ر جُحؿذ –ٜح١ ٢ٜ٠٠ح 

جلاؾسدحف سػز ٌف٧ٕ ؤٙفخ ٠ح ١ٜ٠٬ ١٠ جٌٝف٧ٕ جلأو٬ٞر ، ٠ٜح سػس٨٧ 

لظلاز ج٠ِ٠ٝل ٩ُٞ جل٠حء جلأٖفجؿ ج٠ٝلث١٬ٝ٧ ١ُ ؤؾـ ج٢٬ِٝحز ٧ؤؿجء ٜل جؾسدحف 

٧ٖػه ج٢ٝسحثط ٬٧سٟ سلظ٬ل جٝٚفجءجز ٧جٝػلحدحز ٩ٖ ٢ٗك ٧ٙز جظفجء جلاؾسدحف 

 .سػز جنفجٕ ج٩ُٞ

٬٧ظخ سلظ٬ل ج٢ٝسحثط ٩ٖ ؿٖحسف ج٠ٝلاػٌحز دحٝػدف ، ٢ُ٧ؿ ػؿ٧ش ؤؾًحء ٩ٖ 

جٝلظلاز لا ٬سٟ ٠ػ٥٧ح ٬٧سٟ نًخ جٝؾًإ د٠ح ٬ظ٤ِٞ ٠ٚف٧ء ٧سلظل ج٠٬ٚٝر 

 .جٝوػ٬ػر ؤُلا٣ ٠َ جٝس٬ٙ٧َ ٦٬ُٞح ١٠ جٝٗفؿ جٝـ٨ ؤظف٨ جٝسوػ٬غ

٩ٖ٧ ػحٝر ج٢ٝسحثط ج٩ٝ ٬ػول ٦٬ُٞح د٧جلًر جٝػحلخ ج٭٩ٝ ٖح١ ٢ٗك ج٠ِٝح٬٬ف 

٬ظخ جسؾحـ٥ح ٤٢٠ٝ ٖٚؿ ج٧ س٬٬ٔف ج٢ٝسحثط جلأو٬ٞر ١ٜ٠٬٧ ج٬ظحؿ ًف٘ ٝػ٠ح٬ر ج٢ٝسحثط 

٧جلسفظح٦ُح ١٠ جٝػحلخ ٩ٖ ؤ٨ ٧ٙز ٢٠٧َ ٬ٓف ج٠ٝؾ١٬ٝ٧ دـٝٛ ١٠ جلاًلاٍ ج٧ 

 .جٝسِؿ٬ل ٩ٖ جٝد٬ح٢حز ج٠ٝلظٞر

 اهشسلاح اهداخوٖج

٬ٞقٟ جُؿجؿ لظلاز سد١٬ ػحٝر ج٢٬ِٝحز جٝس٩ ٬سٟ سظ٦ِ٬٠ح ٧سػ٦ٞ٬ٞح ٧سل٩٠ 

٥ـ٣ ج٠ٝسحدِر لظل سلٞلل جٝػ٬حقذ ػ٬ش سِسدف ج٢٬ِٝحز سػز ٧وح٬ر نؾه ٠ح 

١٠ ج٠ِ٠ٝل ٠ح ؿج٠ز ٩ٖ ػ٧قس٤ ٧سػز ٠لث٬ٝ٧س٤ ، ٝـج ٧ظخ جُؿجؿ جِٝؿ٬ؿ ١٠ 

 :جٝلظلاز ٧جٝسٚحف٬ف ج٠ٝسِٞٚر د٢نحً ج٠ِ٠ٝل  
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 :دفخر خدًّٖ تٖبٌبح اهـٌٖج فٓ اهيّكؾ ضٖد ٖشسل تَ اهتٖبٌبح الاخٖج

 :فٟٙ ج٢٬ِٝر

 :٠ٜح١ ظ٠َ ج٢٬ِٝر

 جٝؽ....  ٠ِٜفذ –٢٧ٞ٠ر : ػحٝر ج٢٬ِٝر

 :جلاؾسدحفجز ج٧ًٞ٠ٝدر

 :سحف٬ؽ ٧٧ٙز ظ٠َ ج٢٬ِٝر

 :٧٢ٍ ج٢٬ِٝر

 :٢ٚل ج٢٬ِٝر

 :جلٟ جٝٚحثٟ دظ٠َ ج٢٬ِٝر
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 :خلرٖر خشوشل اهضٖبزٍ ّخشسل تَ اهتٖبٌبح الاخٖج

 :فٟٙ ج٢٬ِٝر

 :س٬ٙ٧َ ١٠ ٙحٟ دظ٦ِ٠ح 

 :سحف٬ؽ ٧ق١٠ جٝسظ٬٠َ 

 :٧٠َٙ ج٢٬ِٝر 

 :جلٟ ١٠ ٙحٟ د٢ٚل ج٢٬ِٝر 

 :سحف٬ؽ جلالسلاٟ 

 :٧ٙز ٧و٧ل ج٢٬ِٝر ٠ِ٠ٞٝل 

 :جلٟ ٠لسٟٞ ج٢٬ِٝر 

 :٧ٙز دؿء سػ٬ٞل ج٢٬ِٝر

 :جلٟ ٠لسٟٞ ج٢٬ِٝر ٝٞسػ٬ٞل

 Log book نخٖة ضبهج الأسِزث 

 ٬ظخ ؤ١ ٬ػسٌٗ ٜٝل ظ٦حق دلظل ٜح٠ل ٬د١٬

 .س٧و٬ٕ جٝظ٦حق  (1

 .اظفجءجز ج٠ِٝح٬فذ  (2

 .اظفجءجز جٝو٬ح٢ر جٝس٩ س٠ز  (3

 .ًف٬ٚر جٝسن٬ٔل  (4
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 :ّٖضيل شسل ضبهج اهسِبز ؿوٓ اهيـوّيبح الاخٖج 

 :جلٟ جٝظ٦حق

 :جلٟ ج٧٠ٝفؿ ٧٢ُ٧ج٤٢

 :جٝنفٜر ج٢٠ٝسظر 

 :فٟٙ ج٠ٝلٞلل 

  ٠ظؿؿ– ٙؿ٬ٟ –ظؿ٬ؿ : ػحٝر جٝظ٦حق 

 :سحف٬ؽ نفجء جٝظ٦حق

 :سحف٬ؽ دؿء سن٬ٔل جٝظ٦حق

 :ًَٙ ج٬ٔٝحف ؤ٧ جلاظقجء ج٠ٝٞػٚر د٤

 :٠ٜح١ ٧يَ جٝظ٦حق

 :٧٢ٍ ٧س٬ٙ٧ز جٝو٬ح٢ر جٝس٩ س٠ز

 :سحف٬ؽ ج٠ِٝح٬فذ
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 خلبرٖر ٌخبئز خضوٖل اهـٌٖبح

 :فٟٙ ج٢٬ِٝر

 :٠وؿف ج٢٬ِٝر

 :سحف٬ؽ سػ٬ٞل ج٢٬ِٝر

 :جٝسػ٬ٞل

 :جًٝف٬ٚر ج٠ٝلسؾؿ٠ر

 :٧ػؿذ ج٬ٚٝحك 

 :ج٢ٝس٬ظر 

 :جلٟ ج٠ٝػٞل 

 :جٝس٬ٙ٧َ

 :٠فجظِر 

 :جٝس٬ٙ٧َ

 :جٝسحف٬ؽ
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 :اهٌخبئز اهخفظٖوٖج هخضوٖل اهـٌٖبح 

 :فٟٙ ج٢٬ِٝر

 :٧٢ٍ ج٢٬ِٝر

 :سحف٬ؽ ٧٧ٙز جٝسػ٬ٞل 

ػظٟ ج٢٬ِٝر ج٠ٝلسؾؿ٠ر 

 (ؤ) (٬ٞٞ٠ٞسف)

   

 (خ)٧ق١ جٜٝإك ٖحفٓح 

 (ظـ)جٝفجلخ + ٧ق١ جٜٝإك 

 (خ- ظـ )٧ق١ جٝفجلخ 

 ٝسف/٬ٞٞ٠ظفجٟ  = 1000×  (ؤ÷ خ - ظـ )= جٝسف٬ٜق 

 :جلٟ ج٠ٝػٞل 

 :س٬ٙ٧َ ج٠ٝػٞل 

 :جلٟ ج٠ٝفجظَ

 :جٝسحف٬ؽ
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 :اهػرق اهلٖبشٖج اهيشخخديج تبهيـيل 

 :جلٟ جًٝف٬ٚر

 :جلاػس٬حًحز جٝلاق٠ر ٧جٝسؿجؾلاز

 :٠ؿذ جدٚحء ج٢٬ِٝر ٧ػ٦ٌٗح

 :جلاظ٦قذ ج٠ٝلسؾؿ٠ر

 :ج٧ٜٝجنٕ ج٠ٝلسؾؿ٠ر

 :٠ػح٬ٝل ج٠ِٝح٬فذ

 :٠ػح٬ٝل يدً جٝظ٧ؿذ

 :ًف٬ٚر ج٠ِٝل 

 :٧ػؿذ جٝسِد٬ف ١ُ ج٢ٝسحثط

 :جٝػلحدحز

 :ج٠ٝفجظَ 

 :خشسٖل اهٌخبئز 

٧ج٠٢ٝحـض جٝظ٬ؿذ ٩٥ جٝس٩ . ٬ظخ سلظ٬ل ج٢ٝسحثط ج٬ٞ٠ِ٠ٝر ٩ٖ ٠٢حـض ٧جيػر 

٥٧ـ٣ ج٠٢ٝحـض . سػس٨٧ ٩ُٞ سٗحو٬ل ج٢ٝسحثط جٝس٩ ١ٜ٠٬ جٝفظ٧ٍ ٦ٝح ٠لسٚدلًا 

 :٬ظخ ؤ١ سسي١٠ 

 .جٝسِف٬ٕ دح٢٬ِٝر ٠٧وؿف٥ح ٧٧ٙز ظ٦ِ٠ح  -1
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 .ػظٟ ج٢٬ِٝر ج٠ٝلسؾؿٟ ٩ٖ ٜل سظفدر  -2

 .٧٢ٍ جلاؾسدحف  -3

 .ج٢ٝسحثط ج٠ٝفػ٬ٞر ٜٝل ؾ٧ًذ ١٠ ؾ٧ًجز جٝسظفدر  -4

 .جلٟ ٧س٬ٙ٧َ ١٠ ٙحٟ دبظفجء جٝسػ٬ٞل  -5

 .٠فظَ جًٝف٬ٚر ج٠ٝلسؾؿ٠ر  -6

 .ًف٬ٚر ػلحخ ج٢ٝس٬ظر  -7

٧دِؿ ٠فجظِر ج٢ٝسحثط سػٌٗ ج٠٢ٝحـض دسفس٬د٦ح جٝق٫٢٠ ٩ٖ ٠ٞٗحز ؾحور ٬ػسٌٗ د٦ح 

 . ل٧٢جز ٩ُٞ جلأٙل ٠ٝ5ؿذ 

١٠٧ ج٠ِٝف٧ٕ ؤ١ جلسؾؿجٟ ؤظ٦قذ ظ٬ؿذ ٧ًف٘ وػ٬ػر لا ٫ًِ٬ دحٝيف٧فذ 

٩ُٞ٧ ج٠ٝػٞل ؤ١ ٬فجظَ ١٠ ٧ٙز ا٩ٝ آؾف ٬ُ٧٢ر ج٢ٝسحثط دحٝسإٜؿ . ٢سحثط وػ٬ػر 

١٠ ولاػ٬ر ج٧٠ٝجؿ ج٬٠٬ٜٝحث٬ر ج٠ٝلسؾؿ٠ر ٧جلأظ٦قذ ٧ج٧٠ٝجؿ ج٬ٚٝحل٬ر ٧ًف٘ 

جٝػلحخ ٧ج٬ٚٝحك ٧ـٝٛ دبظفجء سظحفخ ٩ُٞ ٢٬ُحز ٬ٙحل٬ر ٠ِٝفٖر ٠ؿ٨ جٝؾًإ 

 .٧٥٧ ٠ح ٬ِفٕ دسظحفخ يدً ٧سإ٬ٜؿ جٝظ٧ؿذ 

٠٬٧صل جٝظؿ١٬ٝ٧ ج٭س١٬٬  ٧٠٢ـظح١ ٝسلظ٬ل ٢سحثط سػ٬ٞل جلأٜلظ١٬ جٝػ٧٬٪ ج٠٠ٝسه 

٧٠٢ـض  (8)سلظ٬ل ٢سحثط سػ٬ٞل جٝق٧٬ز ٧جٝنػ٧ٟ ٩ٖ ٢٬ُر ٬٠ح٣ ، ٧جٝظؿ٧ل فٟٙ 

 .سلظ٬ل ٢سحثط سػ٬ٞل جلأٜلظ١٬ ج٬٠٬ٜٝحث٫ ٩ٖ ٢٬ُر ٬٠ح٣ 
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 (6)سدّل ركى 

 ٌيّذر خشسٖل ٌخبئز خضوٖل الأنشسًٖ اهضّٖٔ اهييخط فٓ ؿٌٖج يٖبٍ

 :خبرٖخ سيؾ اهـٌٖج 

 :خبرٖخ ّغؾ اهـٌٖج فٓ اهضغبٌج 

 :خبرٖخ إخرار اهـٌٖج 

 ركى اهـٌٖج
 ركى اهزسبسج

 ضسى اهـٌٖج
 اهخسرتج اهذبهذج اهخسرتج اهذبٌٖج اهخسرتج الأّهٓ

   
    (3ػظٟ ج٢٬ِٝر لٟ/300)٢لدر جٝسظ٬ٕٗ 

جلأٜلظ١٬ ج٠ٝـجخ ج٠ٝٚحك ٩ٖ دؿج٬ر جٝسظفدر 
 (ٝسف/٠ظٟ)

   

جلأٜلظ١٬ ج٠ٝـجخ ج٠ٝٚحك ٩ٖ ٦٢ح٬ر جٝسظفدر 
 (ٝسف/٠ظٟ)

   

    (ٝسف/٠ظٟ)جلأٜلظ١٬ ج٠٠ٝسه 
 جلأٜلظ١٬ جٝػ٧٬٪ ج٠٠ٝسه

 (٢لدر جٝسظ٬ٕٗ× جلأٜلظ١٬ ج٠٠ٝسه 
 (ٝسف/٠ظٟ)

   

 :س٬ٙ٧َ ج٠ٝػٞل :        جلٟ ج٠ٝػٞل 

 :س٬ٙ٧َ ج٠ٝفجظَ :        جلٟ ج٠ٝفجظَ 

 :جٝسحف٬ؽ 

 :٠وؿف جًٝف٬ٚر ج٠ٝلسؾؿ٠ر 
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 (7)سدّل ركى 

 ٌيّذر خشسٖل ٌخبئز خضوٖل اهزّٖح ّاهضضّى فٓ ؿٌٖج يٖبٍ

 خبرٖخ سيؾ اهـٌٖج
 خبرٖخ ّكح اهخضوٖل

 ركى اهـٌٖج
 ٌّؽ اهـٌٖج

 3ضسى اهـٌٖج شى

اهخسرتج 
 الأّهٓ

اهخسرتج 
 اهذبٌٖج

اهخسرتج 
 اهذبهذج

   
    (A) (ظٟ)٧ق١ جٜٝإك ٖحفٓحً 

    (B) (ظٟ)ج٠ٝلسؾٞه دِؿ جٝسظ٬ٕٗ + ٧ق١ جٜٝإك 
 سف٬ٜق جٝق٧٬ز ٧جٝنػ٧ٟ

1000000x)AB(
L/mg


  

   

 

 :س٬ٙ٧َ ج٠ٝػٞل :        جلٟ ج٠ٝػٞل 

 :س٬ٙ٧َ ج٠ٝفجظَ :        جلٟ ج٠ٝفجظَ 

 :جٝسحف٬ؽ 

 :٠وؿف جًٝف٬ٚر ج٠ٝلسؾؿ٠ر 

 ػظٟ ج٢٬ِٝر
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 (8)سدّل ركى 

 ٌيّذر خشسٖل ٌخبئز خضوٖل الأنشسًٖ اهنٖيٖبئٕ فٓ ؿٌٖج يٖبٍ

 خبرٖخ سيؾ اهـٌٖج
 خبرٖخ ّّكح إسراء اهخضوٖل

 ركى اهـٌٖج
 ٌّؽ اهـٌٖج

 3ضسى اهـٌٖج شى

اهخسرتج 
 الأّهٓ

اهخسرتج 
 اهذبٌٖج

اهخسرتج 
 اهذبهذج

   
ػظٟ ٜدف٬سحز جٝػؿ٬ؿ٧ق جلأ٬٠٧٬٢٧٠ر ج٠ٝلس٦ٜٞر ٩ٖ 

 3 لٟ(A)جٝسظفدر جٝٔٗل 

   

ػظٟ ٜدف٬سحز جٝػؿ٬ؿ٧ق جلأ٬٠٧٬٢٧٠ر ج٠ٝلس٦ٜٞر ٩ٖ 
3 لٟ(B)جٝسظفدر 

 

   

    (A – B)جٝٗف٘ 
٬ُحف٬ر ٜدف٬سحز جٝػؿ٬ؿ٧ق جلأ٬٠٧٬٢٧٠ر ج٠ٝلسؾؿ٠ر 

 (N)٩ٖ ج٠ِٝح٬فذ 

   

 

sample/m

8000xNx)BA(
)L/mg(COD


  

   

 :س٬ٙ٧َ ج٠ٝػٞل :        جلٟ ج٠ٝػٞل 

 :س٬ٙ٧َ ج٠ٝفجظَ :        جلٟ ج٠ٝفجظَ 

 :جٝسحف٬ؽ 

 :٠وؿف جًٝف٬ٚر ج٠ٝلسؾؿ٠ر 
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 ٌيّذر خشسٖل ٌخبئز خضوٖل اهزّٖح ّاهضضّى فٓ ؿٌٖج يٖبٍ

 

 خبرٖخ سيؾ اهـٌٖج
 خبرٖخ ّكح اهخضوٖل

 ركى اهـٌٖج
 ٌّؽ اهـٌٖج

 3ضسى اهـٌٖج شى

اهخسرتج 
 الأّهٓ

اهخسرتج  اهخسرتج اهذبٌٖج
 اهذبهذج

   
    (A) (ظٟ)٧ق١ جٜٝإك ٖحفٓحً 

 (ظٟ)ج٠ٝلسؾٞه دِؿ جٝسظ٬ٕٗ + ٧ق١ جٜٝإك 
(B) 

   

 سف٬ٜق جٝق٧٬ز ٧جٝنػ٧ٟ
1000000x)AB(

L/mg


  

   

 

 :س٬ٙ٧َ ج٠ٝػٞل :        جلٟ ج٠ٝػٞل 

 :س٬ٙ٧َ ج٠ٝفجظَ :        جلٟ ج٠ٝفجظَ 

 :جٝسحف٬ؽ 

 :٠وؿف جًٝف٬ٚر ج٠ٝلسؾؿ٠ر 

 ػظٟ ج٢٬ِٝر
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 ٌيّذر خشسٖل ٌخبئز خضوٖل الأنشسًٖ اهنٖيٖبئٕ فٓ ؿٌٖج يٖبٍ

 خبرٖخ سيؾ اهـٌٖج

 خبرٖخ ّّكح إسراء اهخضوٖل

 ركى اهـٌٖج

 ٌّؽ اهـٌٖج

 3ضسى اهـٌٖج شى

اهخسرتج 

 الأّهٓ

اهخسرتج 

 اهذبٌٖج

اهخسرتج 

 اهذبهذج

   

ػظٟ ٜدف٬سحز جٝػؿ٬ؿ٧ق جلأ٬٠٧٬٢٧٠ر ج٠ٝلس٦ٜٞر 

 3 لٟ(A)٩ٖ جٝسظفدر جٝٔٗل 

   

ػظٟ ٜدف٬سحز جٝػؿ٬ؿ٧ق جلأ٬٠٧٬٢٧٠ر ج٠ٝلس٦ٜٞر 

3 لٟ(B)٩ٖ جٝسظفدر 
 

   

    (A – B)جٝٗف٘ 

٬ُحف٬ر ٜدف٬سحز جٝػؿ٬ؿ٧ق جلأ٬٠٧٬٢٧٠ر 

 (N)ج٠ٝلسؾؿ٠ر ٩ٖ ج٠ِٝح٬فذ 

   

sample/m

8000xNx)BA(
)L/mg(COD


     

 

 :س٬ٙ٧َ ج٠ٝػٞل :        جلٟ ج٠ٝػٞل 

 :س٬ٙ٧َ ج٠ٝفجظَ :        جلٟ ج٠ٝفجظَ 

 :جٝسحف٬ؽ 

 :٠وؿف جًٝف٬ٚر ج٠ٝلسؾؿ٠ر 
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: Recordsاهشسلاح 

 ؤ١ ٬سؾـ جلإظفجءجز ٧ج٧ٝلحثل جٝلاق٠ر لاُؿجؿ ًف٘ ج٠ِ٠ٝل٬ظخ ٩ُٞ 

ٝٞسِفٕ ٧جٝظ٠َ ٧ج٦ٗٝفلر ٧ج٧ٝو٧ل ٧جٝسؾق١٬ ٧ج٠ٝػحٌٖر ٧جٝسؾٞه ١٠ ٜل 

لظلاز جٝظ٧ؿذ ٧جٝلظلاز جٝس٬٢ٚر ٬٧ظخ ج٠ٝػحٌٖر ٩ُٞ ٜل جٝلظلاز ٧سؾق٦٢٬ح ٩ٖ 

٬٧ظخ جلاػسٗحٌ د٦ـ٣ جٝلظلاز . ٠ٜح١ ٢٠حلخ ٬ظ٢د٦ح جلايفجف ؤ٧ جٝسؿ٧٥ف ٧جٝٗٚؿ

 .  ل٧٢جز٠ٝ5ؿذ لا سٚل ١ُ 

  ؤ١ ٬ػحٌٖ ٩ُٞ ٜفجلحز ج٢ٝسحثط جلأو٬ٞر ٠٢٧حـض ظ٠َ ج٢ٝسحثط ج٠ِ٠ٝل٩ُٞ٧ 

٢٠٧ػ٬٢حز جٝظ٧ؿذ ٧سٚحف٬ف جلاؾسدحفجز ٧ن٦حؿجز ج٠ِٝح٬فذ ٠٧لاػٌحز ج٠ِٝلاء 

٧جٝػلحدحز جلأ٬ٝ٧ر ٠٧لاػٌحز جلاؾسدحفجز ٧سسدَ جلاظ٦قذ ج٬٢ِ٠ٝر ٧سٗحو٬ل ج٢٬ِٝحز 

٬٧ظخ سلظ٬ل ج٢ٝسحثط ٩ٖ ؿٖحسف ج٠ٝلاػٌحز دحٝػدف ٧لا س٠ػ٩ ٧لا سػـٕ ؤ٬ر ؤؾًحء 

٩ٖ٧ ػحٝر ج٢ٝسحثط جٝس٩ ٬ػول ٦٬ُٞح . دل سنًخ ٬٧ظخ س٬ٙ٧َ جٝلظل ١٠ ج٠ٝػٞل

د٧جلًر جٝػحلخ ج٭٩ٝ ٖح١ ٢ٗك ج٠ِٝح٬٬ف ٬ظخ جسؾحـ٥ح ٢٠َٝ ٖٚؿج١ ؤ٧ س٬٬ٔف ج٢ٝسحثط 

جلاو٬ٞر ١ٜ٠٬٧ ج٬ظحؿ ًف٘ ٝػ٠ح٬ر ج٢ٝسحثط ٧جلسفظح٦ُح ١٠ جٝػحلخ ٩ٖ ؤ٨ ٧ٙز 

. ٢٠٧َ ٬ٓف ج٠ٝؾ١٬ٝ٧ ١٠ جلاًلاٍ ؤ٧ جٝسِؿ٬ل ٩ٖ جٝد٬ح٢حز ج٠ٝلظٞر
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: Test reportsخلبرٖر الاخختبراح 

  ٩ٖ سٚحف٬ف ٧ج١ س٦ٌف ج٠ِ٠ٝل٬ظخ ج١ سلظل جلأ٠ُحل جٝس٩ ٬ظف٦٬ح 

د٧ي٧ع ٧ؿٙر ٧٠٧ي٬ُ٧ر ٧دؿ١٧ ٝدك ٢سحثط جلاؾسدحفجز ٧ؤ٬ر ٠٧ِٞ٠حز ـجز وٞر 

: ٧ٜل سٚحف٬ف ٝلاؾسدحفجز ٬ظخ ج١ ٬ػس٨٧ ٩ُٞ جلأٙل ٩ُٞ ج٠٧ِٞ٠ٝحز ج٭س٬ر

(i)  ٠٧ٜح١ جظفجء جٝسػ٬ٞل جـج ٜح١ ٠ؾسٞٗح ١ُ ٧٢ُج١ ج٠ِ٠ٝلجلٟ ٧٢ُ٧ج١  

. ج٠ٝؾسدف

(ii)  سِف٬ٕ ٖف٬ؿ دحٝسٚف٬ف ٠صل جًُحث٤ ف٠ٙح ٠لٞللا ٧ٜٝل وٗػر ٧ُؿؿ

. جٝوٗػحز ج٩ٜٞٝ ٝٞسٚف٬ف

(iii) جلٟ ٧٢ُ٧ج١ ج٬٠ِٝل .

(iv) ٧وٕ ٧سِف٬ٕ دح٠ٝحؿذ جٝس٩ سٟ سػ٦ٞ٬ٞح .

(v) سحف٬ؽ جلسلاٟ ج٢٬ِٝر ٧سحف٬ؽ جظفجء جٝسػ٬ٞل .

(vi)  سِف٬ٕ د٧٠جوٗحز جلاؾسدحف ؤ٧ ٧وٕ ًٝٞف٬ٚر ج٠ٝلسؾؿ٠ر ٩ٖ جٝسػ٬ٞل .

(vii)  ؤ٧ ظ٦ر ؤؾف٨ ج٠ِ٠ٝل٧وٕ ًٝف٬ٚر ظ٠َ ج٢٬ِٝر جٝس٩ جظف٬ز د٧جلًر 

. ٢ُؿ٠ح ١٧ٜ٬ ـٝٛ ٤ٝ ُلاٙر دسًد٬ٚحز ج٢ٝسحثط

(viii)  ؤ٨ جيحٖحز ؤ٧ ػ٧٬ؿ ؤ٧ جلسدِحؿ ١ُ ٧٠جوٗحز جًٝف٬ٚر ٧ؤ٨ ٠٧ِٞ٠حز

. ؤؾف٨ ـجز ُلاٙر دحلاؾسدحف

(ix)  سِف٬ٕ دإ٨ جؾسدحف ؤ٧ ًف٬ٚر ٬ٓف ٬ٙحل٬ر س١٧ٜ ٙؿ جلسؾؿ٠ز .

(x)  جٌٝف٧ٕ جٝد٬ث٬ر جٝلحثؿذ ٧ٙز ؤؾـ ج٢٬ِٝر ٧جٝس٩ ٙؿ سئصف ٩ٖ سٗل٬ف ٢سحثط

. جلاؾسدحف
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(xi)  ٬ٙحك ٧ٖػه ٧جنسٚح٘ ج٢ٝسحثط ٠ؿ٠ُر دحٝظؿج٧ل ٧جٝفل٠٧حز ٧جلأنٜحل

. جٝس٧ي٬ػ٬ر ٧جٝو٧ف ٠ٜٞح ؤ١ٜ٠ ٧ؤ٬ر ٙو٧ف سٟ جٝسِفٕ ٤٬ُٞ

(xii) ٧ػؿجز ج٬ٚٝحك ج٠ٝلسؾؿ٠ر .

(xiii)  جٝلا١٬ٚ٬سوف٬غ ١ُ ٬ٙحك  (Uncertainty) . 

(xiv)  س٬ٙ٧َ ٬ٌ٧٧ٗر ؤ٧ سإن٬فذ جٝنؾه جٝـ٨ ٙدل ج٠ٝلث٬ٝ٧ر جٝس٬٢ٚر لاوؿجف

. جٝسٚف٬ف

(xv)  سوف٬غ دإ١ ج٢ٝسحثط ٠ٚو٧فذ ٩ُٞ ج٧٠ٝجؿ جٝس٩ ػٞٞز دؿ١٧ ٧٠جٖٚر ٜسحد٬ر ١٠

 ج٠ِ٠ٝل

(xvi) سوف٬غ دإ١ جٝسٚف٬ف ١ٝ ٬ِحؿ جوؿجف٣ ٩ٖ و٧فس٤ ٠حُؿ جوؿجف٣ ٜح٠لا. 

 

٬٧ظخ ؤ١ ٩ٝ٧٬ سفس٬خ سٚف٬ف جلاؾسدحف ٢ُح٬ر ؾحور ٧ؾو٧وح ٠٬ٖح ٬سِٞ٘ 

٬٧ظخ ؤ١ ٬و٠ٟ نٜل جٝسٚف٬ف د٢ِح٬ر . دسٚؿ٬ٟ ٢سحثط جلاؾسدحف ٧ل٧٦ٝر ٤٠٦ٖ دحٝٚحفة

. ٧ؿٙر ٜٝل ٧٢ٍ ١٠ جلاؾسدحفجز ١ٜٝ٧ سد٩ٚ ج٧٢ِٝج١٬٢ ٧٠ػؿذ ٠ٜٞح ج١ٜ٠

ا١ نٜل جٝسٚف٬ف ٬ظخ ؤ١ ٬و٠ٟ دػ٬ش ٬ن٠ل ٜل ٧٢ٍ ١٠ جلاؾسدحفجز جٝس٩ 

٩ًِ٬٧ ج٥س٠حٟ ًٝف٬ٚر . سظف٨ ٧ٝٞس٬ٞٚل ١٠ ج٠ٜح٬٢ر جٝؾًإ ؤ٧ ل٧ء جلالسؾؿجٟ

. اؾفجض جٝسٚف٬ف

ا١ جٝسوػ٬غ ؤ٧ جلايحٖر ٩ٖ سٚف٬ف ج٢ٝسحثط دِؿ جوؿجف٣ ٬ظخ ؤ١ ٬سٟ ١٠ 

ؤ٧ ). …جيحٖر ج٩ٝ سٚف٬ف ٠لٞلل / ؾلال سٚف٬ف آؾف د٧٢ِج١ ٢٠حلخ ٠صل سِؿ٬ل 

. ٬٧ظخ ؤ١ ٬لس٩ٖ٧ ج٠ٝسًٞدحز جٝلحد٘ ـٜف٥ح (ًف٬ٚر ؤؾف٨ ٝٞسِف٬ٕ
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. ٬٧ظخ جلا ٬سي١٠ ؤ٬ر ٢وحثغ ؤ٧ س٧ظ٦٬حز ؤ٧ س٧و٬حز ٠د٬٢ر ٩ُٞ ج٢ٝسحثط

  ج٠ِ٠ٝل  جٝفؤ٨ ٧جٝسٗل٬ف ٧ـٜف٣ ٩ٖ جٝسٚف٬ف ٬ظخ ٩ُٞ ج٠ِ٠ٝل٢ُ٧ؿ٠ح ٬ًٞخ ١٠ 

. ؤ١ ١٧ٜ٬ ٙحؿفج ٩ُٞ ؤ١ ٬د١٬ ؤ٤٢ ٙحٟ دس٧ص٬٘ جلالك جٝس٩ د٩٢ ٦٬ُٞح سٗل٬ف٣ ٧فؤ٤٬

٧جٝفؤ٨ ٧جٝسٗل٬ف جٝٞس١٬ ٬ػس٠٦٬٧ح سٚف٬ف جلاؾسدحف فد٠ح ١٧ٜ٬ ٠ػس٬٧ح ٬ٝ٧ك ٙحوفج 

 ٩ُٞ :

 جٝفؤ٨ ١ُ س٧جٖ٘ ج٢ٝسحثط ٠َ ج٠ٝسًٞدحز .
 س٧و٬حز د٬ٗ٬ٜر جلسؾؿجٟ ج٢ٝسحثط .
 جلإفنحؿجز ج٠ٝلسؾؿ٠ر ٝٞسػل١٬. 

 

 آؾف ٠ِ٠ل٢ُ٧ؿ٠ح ٬ػس٨٧ سٚف٬ف جلاؾسدحف ٢سحثط جؾسدحفجز جظف٬ز د٧جلًر 

٢ُ٧ؿ٠ح سظف٨ ج٠ِٝح٬فذ ١٠ جٝدح١ً . ٬ظخ جلإنحفذ ج٩ٝ ـٝٛ د٧ي٧ع (١٠ جٝدح١ً)

 جٝـ٨ ٬وؿف ٠ِ٠ٞٝل جٝـ٨ ؤؿ٨ ج٠ِٝل ٬ظخ اوؿجف ن٦حؿذ ٠ِح٬فذ ج٠ِ٠ٝلٖب١ 

. جٝسٚف٬ف

: Data controlغتػ اهتٖبٌبح 

٬ظخ ج١ سؾيَ جٝػلحدحز ٢٧ٚل جٝد٬ح٢حز ج٩ٝ ٠فجظِر ٠لاث٠ر دًف٬ٚر 

٢ُ٧ؿ جلسؾؿجٟ جٝػحلخ ج٭٩ٝ ؤ٧ ؤظ٦قذ آ٬ٝر ٩ٖ ٠ِحٝظر ٧سلظ٬ل ٧جُؿجؿ . ٢٠س٠ٌر 

جٝد٬ح٢حز ٧سؾق٦٢٬ح لالسفظحٍ د٬ح٢حز جلاؾسدحف ٧ج٠ِٝح٬فذ ٬ظخ ٩ُٞ ج٠ٝؾسدف ج١ 

٬ي١٠ 

(I)  َؤ١ س٧ص٘ جٝدفج٠ط جٝس٩ جُؿز دًف٬ٚر ٠ل٦در ٜح٬ٖر ٧ٙحدٞر ٝٞسًد٬٘ ٧سفجظ

. ٝٞسإٜؿ ١٠ ٜٗح٬س٦ح ٝلالسؾؿجٟ
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(II)  ٘جُؿجؿ ًف٘ جلسؾؿجٟ ٧سًد٦ٚ٬ح ١٠ جظل ػ٠ح٬ر سٜح٠ل جٝد٬ح٢حز ٥٧ـ٣ جًٝف

٬ظخ ج١ سػس٨٧ ٧لا سٚسوف ٩ُٞ جٝلف٬ر ٧جٝسٜح٠ل لاؿؾحل ٧سظ٬٠َ ٧سؾق١٬ 

. ٢٧ٚل ٠٧ِحٝظر جٝد٬ح٢حز

٬٧ظخ و٬ح٢ر جلأظ٦قذ ج٭٬ٝر ٧جٝػحلخ ٝي٠ح١ جلاؿجء جلأ٠صل ٬٧ظخ 

سق٬٧ؿ٥ح دٌف٧ٕ ٢٠حؾ٬ر ٧سن٬ٞ٬ٔر يف٧ف٬ر ٝٞػٗحٌ ٩ُٞ سٜح٠ل جلاؾسدحف ٧د٬ح٢حز 

. ج٠ِٝح٬فذ

٧سِسدف جٝدفج٠ط جٝسظحف٬ر ـجز جلالسؾؿجٟ جِٝحٟ ٢ُؿ جلسؾؿج٦٠ح ٩ٖ ٢ًح٘ ٠ؿ٨ 

٢ُ٧ؿ ٢ٚل ٢سحثط جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ .سًد٬ٚحس٦ح ٙحدٞر ٝلالسؾؿجٟ دو٧فذ ٜح٬ٖر

د٧جلًر ج٦ٝحسٕ ؤ٧ جٝسٜٞك ؤ٧ جٝٗحٜك ؤ٧ ج٨ ٧ل٬ٞر ج٬ٜٝسف٬٢٧ر ؤ٧ ٦ٜف٢ٔ٠٧ح٬ًل٬ر 

. ٬ظخ جلس٬ٗحء ٠سًٞدحز ٥ـج جٝؿ٬ٝل 

 :Document controlغتػ اهّذبئق

جٝس٩ )  ج١ ٬ِؿ ٬٧ػحٌٖ ٩ُٞ اظفجءجز يدً ٜل ج٧ٝصحث٘ ج٠ِ٠ٝل٬ظخ ٩ُٞ 

 .٧جٝس٩ سنٜل ظقءج ١٠ س٧ص٬٘ جٝظ٧ؿذ (سوؿف ؿجؾ٬ٞح ؤ٧ ١٠ ٠وحؿف ؾحفظ٬ر

٥٧ـ٣ سن٠ل ٧صحث٘ ؾحفظ٬ر ج٠ٝوؿف ٠صل جٝس٠٬ِٞحز ٧ج٠ٝٚح٬٬ك ٧٧صحث٘ ج٠ِٝح٬فذ 

٧ًف٘ ج٠ِٝح٬فذ ٧جلاؾسدحف ٧ٜـٝٛ جٝفل٠٧حز ٧ج٧٠ٝجوٗحز ٧جلإفنحؿجز ٧جلأؿٝر 

٧جٝسوف٬ػحز ج٠ٝسِٞٚر دحٝل٬حلر جِٝح٠ر ٠ٞٝؾسدف ٧ظؿج٧ل ج٠ِٝح٬فذ ٧جٝفل٠٧حز 

جٝد٬ح٬٢ر ٧جٜٝسخ ٧ج٠ِٝٞٚحز ٧ج٠ٝـٜفجز ٧جٝدفج٠ط ٧جٝؾًً ج٩ٝ آؾف٣ ٧سٞٛ فد٠ح 

س١٧ٜ ٩ُٞ ٧لحثً ٠ؾسٞٗر ٠ًد٧ُر ؤ٧ ج٬ٜٝسف٬٢٧ر ٠ٜس٧در دًف٬ٚر ٢٠حٌفذ ؤ٧ 

 .دًف٬ٚر ف٬٠ٙر ؤ٧ ٧ٖس٧ٓفج٬ٖر ؤ٧ ؾ٬ًر
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 ٜظقء ١٠ ٠ِ٠ٝل٬٧ظخ ٠فجظِر ٧ٙد٧ل ٜل ج٧ٝصحث٘ جٝس٩ سوؿف ِٝٞح١٬ٞ٠ دح

٬٧ظخ اُؿجؿ ٙحث٠ر .٢ٌحٟ جٝظ٧ؿذ ٝلالسؾؿجٟ دحلأنؾحه ج٠ٝؾ١٬ٝ٧ ٙدل جلإوؿجف

فث٬ل٬ر ؤ٧ ٠ح ٬ِحؿ٦ٝح ١٠ ًف٘ يدً ج٧ٝصحث٘ سد١٬ ػحٝر ج٢ٝلؾر ج٢٠ٝٚػر ج٠ٝلسؾؿ٠ر 

٧س٧ق٬َ ج٧ٝصحث٘ ٩ٖ ٢ٌحٟ جٝظ٧ؿذ ٧ج٠ٝس٧َٙ ج١ ٬ِ٬٘ جلسؾؿجٟ ؤ٧ ُؿٟ سًد٬٘ ؤ٧ اٝٔحء 

 :ج٧ٝصحث٘ ٬٧ظخ ٩ُٞ جًٝف٘ ج٠ٝلسؾؿ٠ر ج١ سي١٠ ج١

(i)  ٛٝج٢ٝلؾر جٝفل٬٠ر ٧ٞٝصحث٘ ج٠ٝلاث٠ر ٠سحػر ٩ٖ ٜل ج٧٠ٝجَٙ ٢ُؿ٠ح ١٧ٜ٬ ـ

 . ج٠ِ٠ٝللاق٠ح ٝٞسن٬ٔل ٧جلاؿجء جِٝٗحل ٩ٖ 

(ii)  ٠فجظِر ج٧ٝصحث٘ دو٧فذ ؿ٧ف٬ر ٧اُحؿذ اوؿجف٥ح جـج ٜح١ ـٝٛ يف٧ف٬ح

. ٝي٠ح١ ٠لاث٠س٦ح دو٧فذ ٠لس٠فذ ٧جلاٝقجٟ دح٠ٝسًٞدحز جٝٚحدٞر ٝٞسًد٬٘

(iii)  ج٧ٝصحث٘ ج٬ٔٞ٠ٝر ٬ٓ٧ف ج٠ًٝدٚر ٬ظخ اقجٝس٦ح ٧ٖفج ١٠ ٜل ٢ٚحً جلإوؿجف ؤ٧

. جلالسؾؿجٟ ؤ٧ جٝسإ٬ٜؿ ٩ُٞ ُؿٟ جلالسؾؿجٟ ج٠ٝٚو٧ؿ

(iv)  ج٧ٝصحث٘ ج٠ٝسٚحؿ٠ر ج٧ٝجظخ جلاػسٗحٌ د٦ح لأٓفجى ٙح٬٢٧٢ر ؤ٧ ٠ِٞٝفٖر ٬ظخ

 .س٬٠ق٥ح دًف٬ٚر ٢٠حلدر

  دًف٬ٚر ٖف٬ؿذ ج٠ِ٠ٝل٬٧ظخ ؤ١ س٬٠ق ٧صحث٘ ٢ٌحٟ جٝظ٧ؿذ جٝوحؿفذ ١٠ 

٥٧ـج جٝسِف٬ٕ ٬ظخ ؤ١ ٬سي١٠ سحف٬ؽ جلاوؿجف ٧جٝسِف٬ٕ دحٝس٬ٚ٢غ ٧ُؿؿ 

٬٧ظخ ٠فجظِر ٧ٙد٧ل  .جٝوٗػحز ؤ٧ ُلا٠ر سد١٬ ٦٢ح٬ر ج٧ٝص٬ٚر ٧ظ٦ر جلاوؿجف

جٝس٬ٔفجز جٝس٩ سظف٨ ٩ُٞ ج٧ٝصحث٘ د٧جلًر  ١٠ ٙح٧٠ج د٠فجظِر ج٢ٝلؾر جلأو٬ٞر 

 .جلا جـج سٟ س١٬٬ِ ٬ٓف٥ٟ
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٬٧ظخ ج١ س١٧ٜ ج٠٧ِٞ٠ٝحز ٧جٝؾ٬ٗٞر ٧ص٬ٚر جٝوٞر دح٧٠ٝي٧ٍ ٠سحػر 

٠ٜٞ٧ح ٜح١ ٬ٞ٠ُح ٖب١ . ٝلأنؾحه ج١٧٬٢ِ٠ٝ ػس٩ ٬س٧٢ٜ٠ج ١٠ ج٠ٝفجظِر ٧ج٧٠ٝجٖٚر

٬٧ظخ جُؿجؿ . ًد٬ِر جٝس٬٬ٔف ٬ظخ س٬٬٠ق٥ح ٩ٖ ج٧ٝصحث٘ ؤ٧ ٠ٞػٚحس٦ح ج٠ٝلاث٠ر

ًف٘ سو٢ٕ ٬ٜٕ ج١ جٝس٬ٔفجز ٩ٖ ج٧ٝصحث٘ ج٠ٝلظٞر ٩ُٞ ج٠ٌ٢ر جٝػحلخ ٙؿ سٟ 

 .جظفجث٦ح ٧يد٦ًح

 

 :اشخخداى اهضبشتبح 

 : جٝسػح٬ٝل ج٬٠٬ٜٝحث٬ر ٩ٖ ٠ظحلاز ُؿ٬ؿذ ٦٢٠ح٠ِح٠لسلسؾؿٟ جٝػحلدحز ٩ٖ 

(i) يدً جٌٝف٧ٕ جٝد٬ث٬ر جٝػفظر. 

(ii) ٟفوؿ ٧يدً ج٧ٚٝجث. 

(iii) سػؿ٬ؿ ٧٠ج٬ٙز ج٠ِٝح٬فذ ٧جٝو٬ح٢ر. 

(iv) د٬ح١ ج٠ٝؾق١٧ ١٠ ج٧ٜٝجنٕ ٧ج٧٠ٝجؿ ج٬ٚٝحل٬ر. 

(v) سو٬٠ٟ ٧جؿجء جٝسظحفخ جلاػوحث٬ر. 

(vi) ظؿ٧ٝر ج٢٬ِٝحز ٠٧فجٙدر ج٠ِٝل 

(vii) جوؿجف ٢٠ػ٬٢حز جٝظ٧ؿذ. 

(viii) فوؿ ًف٘ جلاؾسدحفجز. 

(ix) جٝل٬ًفذ ٩ُٞ جلاظ٦قذ ج٭٬ٝر. 

(x) جٝسٚحً ٧سؾق١٬ ٧جلسفظحٍ ٠٧ِحٝظر ج٢ٝسحثط دًف٬ٚر ٬ؿ٬٧ر ؤ٧ آ٬ٝر. 

(xi) ٠يح٥حذ ٢سحثط ج٢٬ِٝر ٠َ د٬ح٢حز دح٠ٜٝسدر. 

(xii) اوؿجف سٚحف٬ف جلاؾسدحفجز. 
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(xiii) جٜٝسحدر جِٝحؿ٬ر. 

(xiv) جلاسوحلاز. 

٧فد٠ح سلسؾؿٟ جلأللاٛ ٧ج٧ٝولاز ٝٞفدً د١٬ جظقجء ٠ؾسٞٗر ٩ٖ جٝػحلخ ؤ٧ 

١٠٧ جٝيف٧ف٨ ج١ سؾسحف ج٧ٝولاز ٧جلاللاٛ ٝسػٚ٘ . د١٬ ػحلدحز ٠ؾسٞٗر 

 .جٝسًد٬٘ ج٧ًٞ٠ٝخ ػ٬ش ج٦٢ح ١ٜ٠٬ ج١ سئصف ٩ُٞ لفُر ٬ُ٧٢٧ر ٢ٚل جٝد٬ح٢حز

ا١ د٬ثر ٧ٌف٧ٕ سن٬ٔل ٠ِح٠ل جٝسػح٬ٝل ج٬٠٬ٜٝحث٬ر سؾٞ٘ ؤؾًحف ٢٬ِ٠ر ٢ُؿ 

سن٬ٔل جٝػحلخ ٧سؾق١٬ جلا٧لحً ١ٜ٠٬٧ جٝػو٧ل ٩ُٞ جلافنحؿ ؿجؾل ؿ٬ٝل 

جٝسن٬ٔل ١ٜٝ٧ ٬ظخ جسؾحـ جلاػس٬حًحز جٝيف٧ف٬ر ٝسظ٢خ جٝيفف ج١ٜ٠٠ٝ ػؿ٧ص٤ 

٢س٬ظر س٧ٞش ٬٠٬ٜحث٩ ؤ٧ دٜس٬ف٧د٧ٝ٧ظ٩ ؤ٧ س٧ٞش دحلاسفدر ؤ٧ جٝػفجفذ ؤ٧ جٝف٧ًدر 

 .ؤ٧ ج٠ٝظحلاز ج٢ٔ٠ٝح٬ًل٬ر

٧لأٓفجى ولاػ٬ر جلسؾؿجٟ جٝػحلدحز ج٠ٝلسؾؿ٠ر ٩ٖ ٠ِح٠ل جٝسػح٬ٝل 

ج٬٠٬ٜٝحث٬ر ٖح٤٢ ُحؿذ ٩ٜٗ٬ جلاٖسفجى دإ١ جٝسن٬ٔل ٬ِسدف ٜح٬ٖح ًح٠ٝح س٩ًِ اظحدحز 

٬٧ظخ ٠لاػٌر ج١ دِى جلاؾًحء ١ٜ٠٬ ج١ . ٠س٧ِٙر ٢ُؿ جًُحء ٠ػؿؿجز ٠ِف٧ٖر

٬٧ظخ سػ٬ٚ٘ ٙحد٬ٞر جٝسًد٬٘ ِٝٞؿ٬ؿ . سػؿش ٢ُؿ٠ح سؿؾل دِى ج٠ٝػؿؿجز ج٠ِٝف٧ٖر 

 .١٠ ج٬ٞ٠ِٝحز جٝػلحد٬ر ٠ٜٞح ؤ١ٜ٠

٬٧ظخ جظفجء ٠فجظِحز ٠٠حصٞر ٢ُؿ س٬٬ٔف جلسؾؿجٟ جٝػحلخ ؤ٧ دِؿ جٝو٬ح٢ر 

٩ٖ٧ جلاؾسدحفجز ج٬٠٬ٜٝحث٬ر ٖح١ ٠صل ٥ـ٣ ج٠ٝفجظِحز د١ٜ٠ . ؤ٧ دِؿ سظؿ٬ؿ جٝدفج٠ط

جفظحث٦ح دحلسؾؿجٟ ٧٠جؿ ٠فظ٬ِر ٠ق٧ؿذ دن٦حؿجز لأٓفجى جٝسًد٬٘ جلا٩ٝ٧ ٠َ 
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جلسؾؿجٟ ٧٠جؿ ٬ٙحل٬ر صح٬٧٢ر ٠صل ج٧٠ٝجؿ ج٠ٝلسؾؿ٠ر ٩ٖ يدً جٝظ٧ؿذ ٧ج٠ٝلسؾؿ٠ر 

 .٩ٖ ج٠ٝفجظِر جٝؿ٧ف٬ر ج٠ٝسٜففذ

٧جًٝف٘ . ٬٧ظخ جلأؾـ ٩ٖ جلاُسدحف ج٬ر س٧و٬حز وحؿفذ ١ُ ج٠ٝو٢َ

جٝٚحدٞر ٝٞسًد٬٘ ٧ج٠ٝلسؾؿ٠ر ٩ٖ ؤ٠ٌ٢ر ٢٬ِ٠ر ٧ج٬ر د٬ح٢حز ٠لظٞر ؤص٢حء ٬ٞ٠ُر 

١٠٧ ج٠ٝلاثٟ ج١ ٬٬د١ جٝسًد٬٘ دحلسؾؿجٟ ؤ٠صٞر ٝسًد٬ٚحز . جٝسًد٬٘ ٬ظخ س٧ص٦ٚ٬ح

 :٠صح٬ٝر

 ٩ُٞ ٢ػ٧ ج٠ِٝح٠ل٩ٖ  (Word Processing)سلسؾؿٟ ػق٠ر ٠ِحٝظر ج٠ٜٞٝحز  -1

  ج١ ٬ي١٠ ج١ جلسؾؿجٟ ج٠ِ٠ٝل٬٧ظخ ٩ُٞ . ٧جلَ لإوؿجف ُؿ٬ؿ ١٠ ج٧ٝصحث٘

. ٥ـ٣ جٝػقٟ سػز جٝل٬ًفذ جٜٝح٬ٖر ٢٠َٝ اوؿجف ج٨ سٚف٬ف ؤ٧ ٧ص٬ٚر ٬ٓف ٠لث٧ٝر

٩ٖ٧ ٠ٌِٟ جلأػ٧جل جٝدل٬ًر ٢ُؿ٠ح ٧ٚ٬ٟ جٝػحلخ دؿ٧ف جٜصف ٬ٞٙلا ١٠ ج٭ٝر 

جٜٝحسدر جلا٬ٜٝسف٬٢٧ر ٖح١ ٙحد٬ٞر جٝسًد٬٘ ١ٜ٠٬ جٝس٧ول ج٦٬ٝح ٬ؿ٬٧ح د٠فجظِر ج٢ٝلؽ 

ا١ ٠ٌِٟ جلأ٠ٌ٢ر ج٠ِٝٚؿذ سٚفؤ ٧سِحٝط جٝد٬ح٢حز لاؾفجض سٚحف٬ف ٩ٖ . ج٠ًٝد٧ُر 

 .٥٧ـ٣ جلأ٠ٌ٢ر سسًٞخ ٠فجظِحز ايح٬ٖر. نٜل ٧ًٞ٠خ

٠ق٧ؿذ  (Microprocessor)جلأظ٦قذ جٝس٩ سلسؾؿٟ ٠ِحٝط ٝٞد٬ح٢حز ٬٠ٜف٧ث٩ - 2

ُحؿذ د٠فجظِر ـجس٬ر ف٧س٬٢٬ر ١ٜ٠٬ س٢ن٦ً٬ح ٢ُؿ٠ح ٬دؿؤ سن٬ٔل جٝظ٦حق ٢ُ٧ؿ٠ح لا 

٩ٖ٧ ٠ٌِٟ . ١٧ٜ٬ جٝدف٢ح٠ط ٧٠ظ٧ؿجً ٬ظخ س٬٬٠ق ٠٧فجظِر ٜل جلأظ٦قذ جًٝف٬ٖر

جٌٝف٧ٕ ٖح١ ٙحد٬ٞر جٝسًد٬٘ ١ٜ٠٬ جظفجث٦ح دحؾسدحف ٜل ج٠ٌٝح٥ف ج٠ٝسِؿؿذ لاؿجء 

جٝظ٦حق دحلسؾؿجٟ ج٠ٝػؿؿجز ج٠ِٝف٧ٖر ٠صل جؾسدحف ٢٬ُحز ٠فظ٬ِر ، ٧٠جؿ ٬ٙحل٬ر 

 .٬ٖق٬حث٬ر ؤ٧ ٬٠٬ٜحث٬ر ٠ِٞٝح٬فذ ؤ٧ ٢٬ُحز يدً جٝظ٧ؿذ
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ج٠ٝؾحفض ١٠ جلأظ٦قذ جٝسػ٬ٞ٬ٞر سػسحض ٙدل ٠ِحٝظس٦ح ُحؿذ ج١ سسػ٧ل ج٩ٝ  -3

٧جٝد٬ح٢حز جٝف٬٠ٙر سسفظٟ دِؿ ـٝٛ . ج٢ٌٝحٟ جٝف٩٠ٙ دحلسؾؿجٟ ٠ػ٧ل ف٩٠ٙ

 (ج٬ًحٕ ٠ٙ٧ٟ ٢٠ٝػ٬٢حز ًدٚح ٢ٌٞٝحٟ– ٠صل جلأفٙحٟ )ج٩ٝ جنحفذ ١ٜ٠٬ ٬٠٬ق٥ح 

٠صل سٚف٬ف ج١٬ سدؿج )٥٧ـج ٬ظِل جٝٚفجفجز ج٠ٝؾسٞٗر . د٧جلًر دف٢ح٠ط ظدف٨

ًدٚح  (٠ٙر ج٢٠ٝػ٩٢ ٧ج١٬ س٢س٩٦ ؤ٧ ٬ٜٕ ٬ٚفخ جٝفٟٙ ج٩ٝ ٬ٟٙ ٬ُٞح ؤ٧ ل٩ٞٗ

 .ٝس٠٬ِٞحز ٠دف٠ظر

 ٧جٝظدف ٧٥ ٠وؿف ُحٟ ١ُ جلاؿجء ٧ٙحد٬ٞر جلاؿجء ٬ظخ ج١ سؾسدف ج٢٠ًٝ٘ 

٧فد٠ح ٜح١ ١٠ جٝوِخ سًد٬٘ ٥ـ٣ جلأ٠ٌ٢ر ٩ٖ . ٧فجء جٝٚفجفجز ج٠ٝإؾ٧ـذ 

٧ُحؿذ ٖح١ ٙحد٬ٞر . جٝٗول د١٬ ؤظ٦قذ جٝسػ٬ٞل جٝس٩ س٩ًِ انحفجز ؤو٬ٞر

٥٧ـج . سًد٬٘ ج٢ٌٝحٟ دإلف٣ دحلسؾؿجٟ ٧٠جؿ ٬ٙحل٬ر ٬٠٬ٜحث٬ر ؤ٧ ٧٠جؿ ٠فظ٬ِر

٩ٖ٧ ػحلاز جلسص٢حث٬ر فد٠ح ١٧ٜ٬ ١٠ جٝيف٧ف٨ . جٝٚحد٬ٞر ٝٞسًد٬٘ ُحؿذ سٚدل

٠ِفٖر ٙحد٬ٞر جٝسًد٬٘ ٢ٌٝحٟ ٠ِحٝظر جٝد٬ح٢حز د٠ِقل ٩ُٞ جٝدح٩ٙ ٧ـٝٛ د٠ِحٝظر 

٬٧س٧جٖف سظحف٬ح ٧٠ٝؿ . جٝؾحفض ١٠ جٝظ٦حق دحلسؾؿجٟ انحفذ ٬ٙحل٬ر ٦ٜفدحث٬ر

انحفجز ٙحدل ٝسسدَ ج٠ٝٚح٬٬ك ج٦ٜٝفدحث٬ر ٥٧ـ٣ جٜصف ٠لاث٠ر ٝؿفجلر ٙحد٬ٞر 

جٝسًد٬٘ ٠ٝلظلاز ج٢٠ٝػ٬٢حز ٧جٝسٜح٠لاز ٬ٓف ج٠ٝػل٧در ػ٬ش ج٦٢ح ُحؿذ س٢سط 

. ج٢ػفجٕ ٩ٖ ج٧ٗٝٝز

 ٧جٝٚؿفذ ٩ُٞ اًُحء ٢٠ػ٩٢ سؾ٩ٚ٬ٞ يف٧ف٨ ١٧ٜ٬ٝ ٩ٖ جلسؾؿجٟ 

١٠٧ جٝيف٧ف٨ ٠ِفٖر ٙحد٬ٞر سًد٬٘ جٝػحلخ ٧ـٝٛ د٢حء . جٝػلحخ ج٠ٝسٜح٠ل

٩ُٞ ٢ٌحٟ ٠ِحٝظر جٝد٬ح٢حز دسن٤ٞ٬ٔ دحٝس٧جق٨ ٠َ ٠لظل ٢٠ػ٩٢ ٠ئنف٨ ؤ٧ 

٧٬٧ظؿ ػح٬ٝح . ٠ٜح٠ل ٬ٓف ػلحد٩ ؤ٧ د٠ِح٬فس٤ ٠َ ٧٠ٝؿ انحفجز ٙحدل ٝٞسسدَ
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ؤ٠ٌ٢ر ُؿ٬ؿذ سػز جٝس٬٧ًف سس١٧ٜ ١٠ دفج٠ط ٙحؿفذ ٩ُٞ ٠ػحٜحذ ٠ؾفظحز 

٬٧لاػٌ ج١ . جلأظ٦قذ ـجز ج٠ٝئنف ٦ٝ٧ح جلسؾؿجٟ ٥حٟ ٬ٚ٠ٜحك ٝٚحد٬ٞر جٝسًد٬٘

جلانحفذ جٝو٢ح٬ُر ٬ٝك ٦ٝح ٢ٗك ٠لس٬٧حز جٝي٧يحء ٠صل جلإنحفذ ٢٬ِٝر 

 .ػ٬ٚ٬ٚر ٤٬ُٞ٧ ٬ظخ جلاػس٬حً ٢ُؿ جلسؾؿج٦٠ح ٩ٖ ٠ِفٖر ٙحد٬ٞر جٝسًد٬٘

جلأظ٦قذ ج٠ٝنٔٞر دحلسؾؿجٟ ؤ٠ٌ٢ر ػحلخ فد٠ح سسي١٠ ٧جػؿ ؤ٧ ؤٜصف ١٠  -4

. جلأ٠صٞر جٝلحد٘ جلإنحفذ ج٦٬ٝح ٧س٠ِل ا٠ح دنٜل آ٩ٝ ؤ٧ ٩ٖ ٧ٙز ٢٠يدً

٬٧ظخ ا٢ظحق ٙحد٬ٞر جٝسًد٬٘ د٠ِفٖر جٝسًد٬٘ ٜٝل ١٧ٜ٠ دحلإيحٖر ج٩ٝ 

. ج٠ٝفجظِر ج٬ٜٞٝر ٩ُٞ ج٠ٝػحٜحذ د١٬ ج٢٧ٜ٠ٝحز ج٠ٝٗفؿذ ٧جٝػحلخ ج٠ٝسػٜٟ

٧ج٥س٠حٟ دحٝسإٜؿ ١٠ ج١ جٝػحلخ ٧ج٧ٝولاز ٦ٝح ٠ٚؿفذ ٜح٬ٖر ٝٞٔفى 

٩ٖ٧ ػحٝر ق٬حؿذ سػ٬٠ل ؤ٨ ظقء ١٠ ج٢ٌٝحٟ ٬ظخ ج١ سٚٞل لفُس٤ . ج٧ًٞ٠ٝخ

٢٠َٝ ٖٚؿج١ جٝد٬ح٢حز ٧ػ٬ش ١ٜ٠٬ ج١ ١٧ٜ٬ ٦ٝح ٧ُجٙخ ٧ؾ٠٬ر ٢ُؿ٠ح ٬سي١٠ 

٠٧صل ٥ـ٣ جلأ٠ٌ٢ر ُحؿذ ٬ِفٕ ٠ؿ٨ سًد٦ٚ٬ح . جٝسن٬ٔل ف٧س١٬ ق٩٢٠ ٠سسحدَ

٧ٜـٝٛ  (٠سي٢٠ح جلاؿجء سػز ٌف٧ٕ ٙحل٬ر)د٠فجظِر جلاؿجء ج٠ٝفي٩ ٦ٝح 

 .جٝصٚر ٩ٖ ج٢ٌٝحٟ ٙدل جٝل٠حع دسن٤ٞ٬ٔ

٬٧ظخ ج١ ١٧ٜ٬ جٝس٬٬ٟٚ ٠د٬٢ح ٩ُٞ جلألدحخ ج٠ٝػس٠ٞر ٧جٝس٩ سئؿ٨ ج٩ٝ 

٠ٜٞ٧ح ؤ١ٜ٠ ٖب١ يدً جلأ٠ٌ٢ر ٬ظخ ج١ ١٧ٜ٬ ٠و٠٠ح . سًِل جٝظ٦حق

ٝٞسِفٕ ٧جًُحء جٝي٧ء ٩ُٞ ٠صل ٥ـ٣ جلأًُحل ٧جلإنحفذ ج٩ٝ ج٢ٝسحثط 

ا١ جلسؾؿجٟ ٢٬ُحز يدً جٝظ٧ؿذ ٧ج٧٠ٝجؿ ج٬ٚٝحل٬ر ٩ُٞ ٖسفجز ١٠ . ج٠ٝوحػدر

ؿِٖحز ج٢٬ِٝحز ٬ظخ ج١ س١٧ٜ ٜح٬ٖر ٝفوؿ جلأؿجء جٝوػ٬غ ٩ُٞ ؤلحك 

. ا١ جٝػلحخ جٝف٧س٩٢٬ ١ٜ٠٬ ٠فجظِس٤ دحؾس٬حف ٬ٟٙ ٠ٝػؿؿجز ٠ِف٧ٖر. ٩٠٧٬
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٬٧ظخ ٠فجظِر ج٢ٝٚل جلا٬ٜٝسف٩٢٧ ٝٞد٬ح٢حز ٝي٠ح١ ُؿٟ ػؿ٧ش سٕٞ ؾلال 

١ٜٝ٧ ٠ٜٞح " ٠ٞٗحز اصدحز" ١ٜ٠٬٧ سػ٬ٚ٘ ـٝٛ ٩ُٞ جٝػحلخ دحلسؾؿجٟ . ج٢ٝٚل

 .ٜح١ ٬ٞ٠ُح ٬ظخ ج١ ١٧ٜ٬ ج٢ٝٚل ٠ؿ٠٧ُح د٢لؾر ٠ًد٧ُر ١٠ ج٢ٝسحثط 

جقؿجؿ ن٧٬ٍ ؤ٠ٌ٢ر جؿجفذ ٠٧ِٞ٠حز ج٠ٝؾسدف ًٜف٬ٚر لاؿجفذ ٢نحً ج٠ٝؾسدف - 5

٥٧ـج ج٢ٌٝحٟ ُدحفذ ١ُ ػق٠ر ١٠ جٝدفج٠ط سل٠غ دحٝظ٠َ . دحلسؾؿجٟ جٝػحلخ

جلا٬ٜٝسف٩٢٧ ٧جٝػلحدحز ٥٧يٟ جٝد٬ح٢حز جٝسػ٬ٞ٬ٞر ٧جٝس٩ سلسٚدل ٠دحنفذ ١٠ 

ؤظ٦قذ ج٬ٚٝحك ج٢٠ٝحلدر ٧سسي١٠ جٜٝسحدر ٧ٙحُؿذ د٬ح٢حز ٧ظؿج٧ل ٧ٙؿفجز 

١ٜ٠٬٧ ج١ سئؿ٨ ُؿ٬ؿ ١٠ ج٧ٌٝحثٕ ٠صل سلظ٬ل ٧سسدَ ج٢٬ِٝحز ٧ . ٠ِٞٝحٝظر

٠ِحٝظر جٝد٬ح٢حز ج٠ٝظ٠ِر ٧يدً جٝظ٧ؿذ ٧يدً جٝل٬ًفذ ج٠ٝح٬ٝر ٧جؾفجض 

٠٧سًٞدحز ٙحد٬ٞر جٝسًد٬٘ جٝؾحه سسي١٠ جٝل٬ًفذ ٩ُٞ ج٧ٝو٧ل ا٩ٝ . جٝسٚحف٬ف

٠ؾسٕٞ ج٧ٌٝحثٕ ٠٧ػح٧لاز جٝسٗس٬م ٩ُٞ جٝسِؿ٬لاز ٩ٖ جٜٝحسح٧ٝض ٧جؿجفذ 

 .ج٠ٝٞٗحز

 :إسراءاح اهخضغٖل

٢ُؿ٠ح س١٧ٜ جٝدفج٠ط ٢٠ٗوٞر ١ُ جٝػحلخ ٦ٝ٧ح ؿ٬ٝل سن٬ٔل ٢٠ٗول ٧ًف٘ 

ا١ ؤ٨ ػ٧٬ؿ ١ُ جًٝف٬ٚر ج٠ًٝدٚر . سن٬ٔل ٠ٜ٠ٞر ٬ظخ ج١ ١٧ٜ٬ ـٝٛ ٠سحػح ٠ٞٝنٔل

٬٧ظخ ٩ُٞ . ٬ظخ س٧ص٦ٚ٬ح ج٩ٝ ػؿ ٠لاثٟ ٬ل٠غ دبُحؿذ جًٝف٬ٚر ٩ٖ ٧ٙز لاػ٘

  س٧ص٬٘ ؤ٨ ًف٘ ؾحور ٠فسدًر دحلأ٠ح١ ٧ج٢ًٚحٍ جٝس٬حف ٧جؿجفذ ج٠ٝٞٗحز ج٠ِ٠ٝل

 .٧ٜـٝٛ ٙحد٬ٞر جٝسًد٬٘ ٧جٝسؿف٬خ (٠سي٢٠ح جلأفن٬ٕ ٧سو٬ٞغ ج٠ٝٞٗحز ٧جلسفظح٦ُح)
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  :ضيبٖج اهتٖبٌبح

  جلإظفجءجز ج٠ٝلاث٠ر ٝػ٠ح٬ر سٜح٠ل جٝػحلدحز ج٠ِ٠ٝل٬ظخ ج١ ٬سؾـ 

٧جٝدفج٠ط ٧ج٨ د٬ح٢حز ٠وحػدر ٬٧ظخ ج١ ٬س٠حن٩ ـٝٛ ٠َ ج٧ٚٝجُؿ ج٧٠ِ٠ٝل د٦ح 

 .٠ػ٬ٞح ؤ٧ ا٬٠٬ٞٙح ؤ٧ ؿ٬ٝ٧ح ٝػ٠ح٬ر جٝد٬ح٢حز

  ج٧ٝو٧ل ٬ٓف ج٠ٝؾ٧ل ج٩ٝ جٝػحلدحز ٧سسي١٠ ج٠ِ٠ٝل٬ظخ ج١ ٢٠٬َ 

جلإظفجءجز ج٢٠ٝحلدر جلسؾؿجٟ ٢٠حً٘ آ٢٠ر ٧ آلا٘ ٧ٝػر جٝسن٬ٔل ٧جلسؾؿجٟ ٠ٜٞحز 

لف ؤ٧ دو٠ر جٝو٧ز ؤ٧ دو٠ر ج٬ٝؿ ١ٜ٠٬٧ ؤ٬يح ج١ سسي١٠ اظفجءجز ٧ٙحث٬ر 

ايح٬ٖر ٢ُؿ٠ح ١٧ٜ٬ جٝظ٦حق ٠سحػح ٢ٌف٬ح ١٠ جٝؾحفض ١ُ ًف٬٘ ندٜر جسوحلاز ؤ٧ 

 .ٜف٧ز س٧و٬ل

  ج١ ٬ٚ٬ٟ ؿفظر جٝؾ٧ًفذ ٧ٞٝو٧ل ج٠ٝس٠ِؿ ج٧ ٬ٓف ج٠ِ٠ٝل٬٧ظخ ٩ُٞ 

ج٠ٝس٠ِؿ ٜٝل جٝػحلدحز ؤ٧ سًد٬ٚحز ٢٬ِ٠ر ٧٧يَ ٠لس٨٧ ١٠ جٝسإ١٬٠ ٢٠حلخ 

٬٧ظخ ج١ سظفخ جٝدفج٠ط ٧سِؿ٬لاس٦ح ٙدل جلالسؾؿجٟ . لأ٬٠٥ر ٧ػلحل٬ر جٝد٬ح٢حز

 .٧ـٝٛ دٗػو٦ح ٝٞسإٜؿ ١٠ ؾ٥٧ٞح ١٠ ج٬ٗٝف٧لحز ٧ٙحد٬ٞس٦ح ٝٞسًد٬٘

  ٢٠َ جلسؾؿجٟ ج٨ دفج٠ط ٬ٓف ٠ظحقذ ٩ُٞ جٝػحلدحز ج٠ِ٠ٝل٬٧ظخ ٩ُٞ 

 ج٠ِ٠ٝل٬٧ظخ جٝػو٧ل ٩ُٞ جٝدفج٠ط ١٠ ٠وحؿف ٧٠ص٧٘ د٦ح ًٖٚ ؤ٧ ٠و٠٠ر خ

٬٧ظخ ج٬ٚحٕ جٝس٬٧ٗى ج٧٢٠٠ٝع لالسؾؿجٟ اوؿجفجز ٬ٔٞ٠ر ١٠ جٝدفج٠ط ٧ـٝٛ ٢٠َٝ .

 .جلسؾؿج٦٠ح ٠فذ ؤؾف٨
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٢ُ٧ؿ٠ح س١٧ٜ جٝدفج٠ط ؤ٧ جٝد٬ح٢حز ٠سحػر ٖإ٦٢ح س١٧ٜ جٜصف ُفير ٝٞس٬٬ٔف 

ج٠ٝس٠ِؿ ؤ٧ جِٝفى ٧ٜٚحُؿذ ُح٠ر ٬ظخ ُؿٟ سؾق١٬ جٝد٬ح٢حز ٩ُٞ جٝػحلخ ٠ٜٞ٧ح 

 .ؤ١ٜ٠ ٬ظخ ٢لؾ٦ح ٧ػ٦ٌٗح ٠ٞٝػحٌٖر ٩ُٞ سٜح٦ٞ٠ح

٢ُ٧ؿ٠ح س٢لؽ ٠ٞٗحز جٝد٬ح٢حز ٝػ٦ٌٗح ٩ٖ جلأفن٬ٕ ٬ظخ سؾق٦٢٬ح دًف٬ٚر 

سٚٞل ١٠ ٖٚؿج٦٢ح ؤ٧ جٖلحؿ٥ح ٧جٝسؾق١٬ ج٢٠ٝحلخ ج٭١٠ ١٧ٜ٬ يؿ جٝػف٬٘ ٠٧ٚح٧ٟ 

٬٠ٞٝح٣ ٠٧ػ٩٠ ١٠ ج٠ٝظحلاز ج٦ٜٝفدحث٬ر ٧ج٢ٔ٠ٝح٬ًل٬ر ، ٠٧سؾوو٧ جلأ٠ح١ 

 .٢ُ٧ؿ ٢لؽ ج٠ٝٞٗحز ٬ظخ ٖول ج٢ٝلؽ دِي٦ح ١ُ دِى. ٠س٧جٖف١٧

٢ُ٧ؿ٠ح س١٧ٜ ٢٥حٛ اسحػر ٢ٜ٠٠ر ٝٞد٬ح٢حز ٖح١ ج٠ٝؾسدف ٬ظخ ج١ ٬ي٬ٕ 

ي٠ح٢حز ؤ٬٢٠ر ٢٠حلدر دػ٬ش لا سل٠غ دحٝس٬ٔفجز ج٠ٝس٠ِؿذ ٧جِٝفي٬ر ٬ظخ جلإنحفذ 

٩ٖ٧ . ٠ٜٞ٧ح ٜح١ ٢ٜ٠٠ح ٬ظخ جٝسٗس٬م ٩ُٞ جٝدفج٠ط. ج٩ٝ ـٝٛ ٧جٝٚحء جٝي٧ء ٦٬ُٞح

ظؿ٬ؿذ " ٢س٬ظر"ؤ٠ٌ٢ر دفج٠ط جٝد٬ح٢حز جٝسظحف٬ر ٖح١ ؤ٬ر ٠ِحٝظحز ص٢حث٬ر سس٢ط ٠ٕٞ 

 .سحفٜر جٝد٬ح٢حز جلأو٬ٞر ؿ١٧ س٬٬ٔف

٢ُ٧ؿ٠ح ٬وِخ ج٧ٝو٧ل ج٩ٝ جٝدفج٠ط ٖح١ جؿجء جلأظ٦قذ ١ٜ٠٬ ج١ ١٧ٜ٬ ٙؿ 

سإصف دحلاًُحخ ج٬٠ٜٝح٬ٜ٬٢ر ؤ٧ ج٦ٜٝفدحث٬ر ١٠٧ ٬ٓف ج٠ٝػس٠ل ٩ٖ ٠صل ٥ـ٣ جٌٝف٧ٕ 

ج١ ٠ِ٬ل جٝظ٦حق دًف٬ٚر وػ٬ػر د٠٢٬ح ٩ًِ٬ ٢سحثط ؾحًثر ٠٧صل ٥ـج جًِٝل ٬ػس٠ل 

 .ج١ ١٧ٜ٬ ؿ٬ٝلا ٩ُٞ ٖنل ج٢ٌٝحٟ ٬ٜٞح

٢ُ٧ؿ٠ح سٜسخ جٝدفج٠ط دًف٬ٚر سل٠غ دس٬٬ٔف ٠ػس٬٧حز ج٬ر ٠ٕٞ دل٧٦ٝر 

٢٦ٖحٛ ُحؿذ ٬٠ٜح٬ٜ٬٢ر ٜظقء ١٠ ٢ٌحٟ جؿجفذ ج٠ٝٞٗحز ٬د١٬ سحف٬ؽ آؾف س٬٬ٔف ٠ٕٝٞ 
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٬٧ػخ جلسؾؿجٟ ج٢ٜ٬٠ٝر . د٤٢٬ِ ٩ٖ٧ دِى جٝػحلاز ٬د١٬ جٝسحف٬ؽ ج٩ٜٞٝ ٜٝل ٠ٕٞ 

 .٩ٖ جؿجفذ ج٠ٝٞٗحز ٠ٜٞح ؤ١ٜ٠

  :اهظٖبٌج

٠ٜٞ٧ح ٜح١ . ٬ظخ س٧ص٬٘ جٝدفج٠ط ٜح٠ٞر ػ٬ش ١٠ ج٠ِٝسحؿ ج١ س١٧ٜ ٢حٙور 

٢ٜ٠٠ح ٬ظخ جٝػو٧ل ٩ُٞ جلأؾًحء ج٠ِٝف٧ٖر ١٠ ج٧٠ٝفؿ ٧ٜـٝٛ ج٨ سإص٬ف ٝـٝٛ 

٢ُ٧ؿ جلالسؾؿجٟ ٬ظخ جٝػٗحٌ ٩ُٞ لظل لأ٨ . ٩ُٞ جلالسؾؿجٟ ج٩٠٧٬ٝ ٝٞدفج٠ط

٬٧ظخ ٠لاػٌر ٧ظ٧ؿ ؤؾًحء ٢ُؿ جلسؾؿجٟ دفج٠ط .ؤؾًحء سلاػٌ ٩ٖ سن٬ٔل جٝدفج٠ط

 . ٧جـج ٟٝ ١ٜ٬ سوػ٬غ ـٝٛ ٢ٜ٠٠ح ٬ٖظخ س٬٬ٟٚ ؤصف ـٝٛ ٩ُٞ جٝسن٬ٔل٠ِ٠ل٠ِؿذ دحل

٢ُ٧ؿ٠ح ٬لسِح١ د١٠ ٧ٚ٬ٟ دحٝو٬ح٢ر ١٠ ٬ٓف ج٠ٝسِحٙؿ ٦ِ٠ٟ ٬ظخ جسؾحـ 

١٠٧ ج١ٜ٠٠ٝ ج١ س١٧ٜ ٥ـ٣ . جلاػس٬حًحز ٝي٠ح١ لف٬ر ٧ػلحل٬ر جٝد٬ح٢حز ج٠ٝلظٞر

 .جٝي٠ح٢حز س٦ِؿ ٜسحد٩ دِؿٟ اٖنحء ج٨ ٠٧ِٞ٠حز سسحع ٤ٝ

  :كبتوٖج اهخػتٖق

ػ٬ش " جٝو٢ؿ٧٘ جلأل٧ؿ"جٝػحلدحز ٠٦٠ح ٜح١ ٦ُ٧٢ح سِح٩٢ ١٠ ؤُفجى 

٧ػ٬ش ؤ١ ٠ح . سؿؾل ج٠ٝؿؾلاز ١٠ ظ٦ر ٬٧ػول ٩ُٞ ج٢ٝس٬ظر ١٠ ظ٦ر ؤؾف٨

. ٬ظف٨ دؿجؾ٦ٞح لا ٬ف٨ ٬ظخ جلاٖسفجى ج١ ٥ـج جٝو٢ؿ٧٘ ٠ِ٬ل دًف٬ٚر وػ٬ػر

٧لأٓفجى جٝسإٜؿ ١٠ ٙحد٬ٞر جٝسًد٬٘ ٖح١ ١٠ ج٠ِٝسحؿ ٙد٧ل ٖفي٬ر جٝسن٬ٔل جٝوػ٬غ 

. جـج ؤ٩ًُ جٝػحلخ اظحدحز ٠س٧ِٙر ٢ُؿ اؿؾحل ٠ؿؾلاز د٠ػؿؿجز ٠ِف٧ٖر ظ٬ؿج

٬٧ظخ . ٧ؿفظر ٙحد٬ٞر جٝسًد٬٘ جٝيف٧ف٬ر سِس٠ؿ ٩ُٞ جلالسؾؿجٟ جٝػ٩ٚ٬ٚ ٝٞػحلخ

 .ج١ ١٧ٜ٬ جلالسؾؿجٟ ج٠ٝٚسفع ٜٝل ػحلخ ٙؿ ؤؾـ ٩ٖ جلاُسدحف ؿفظر ٙحد٬ٞر جٝسًد٬٘
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  :الارضٖف/ ضفؼ اهشسلاح 

٢ُؿ سػؿ٬ش جٝدفج٠ط ٬ظخ جلاػسٗحٌ دلظل دسحف٬ؽ ج٢ٝلؽ ج٠ٝػؿصر ٢ُ٧ؿ ػٌٗ 

٢سحثط ج٢٬ِٝحز ١٠ٖ جٝيف٧ف٪ سؾق١٬ ٜل جٝد٬ح٢حز ج٧ًٞ٠ٝدر لاُحؿذ جلسؾفجض 

دحلإيحٖر ج٩ٝ ػٌٗ ٠ٞٗحز جٝد٬ح٢حز جلأ٬ٝ٧ر ٧ـٝٛ ٬سي١٠ ج٨ . جلإظحدحز جلأو٬ٞر

٩ٖ٧ ػحلاز . ٠ِحٝظحز ٠ٝٞٗحز ٠ِحٝظر جٝد٬ح٢حز ٧ج٢ٝلؾر ج٢٬ِ٠ٝر ١٠ دفج٠ط جٝسن٬ٔل

٢حؿفذ ١٧ٜ٬ ١٠ جٝيف٧ف٪ جلاػسٗحٌ د٢لؾر ٠ًد٧ُر ١٠ ج٠ٝٞٗحز ج٬ٔٞ٠ٝر ٝسن٬ٔل 

٩ٖ٧ ٥ـ٣ جٝػحلاز ١٧ٜ٬ جٜصف ٬ٞ٠ُح سلظ٬ل جٝد٬ح٢حز ٢٠ـ جٝدؿج٬ر . ؤفن٬ٕ جٝدفج٠ط

. ٩ٖ ٢لؾر ٠ًد٧ُر



 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انفظم انطاتغ
 

  َظاو تمٛٛى جٕدج َتائج انتذانٛم انًؼًهٛح
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 انثاب انطاتغ

َظاو تمٛٛى جٕدج  َتائج انتذانٛم انًؼًهٛح 

 

  :Control Chartsرشّيبح اهغتػ اهتٖبٌٖج 

سِسدف ٥ـ٣ جٝفل٠٧حز ١٠ ؤ٥ٟ ج٧ٝلحثل ٠ٞٝسحدِر ٧جٝسإٜؿ ١٠ ظ٧ؿذ ج٬ٚٝحلحز 

ج٬ٞ٠ِ٠ٝر ٩٥٧ ًف٬ٚر ٠فث٬ر ٠ٝفجظِر ج٬ٞ٠ِٝحز جٝسػ٬ٞ٬ٞر ٧اصدحز ؤ٦٢ح ٢٠يدًر 

اػوحث٬حً ٬٧سٟ جٝػو٧ل ٩ُٞ ٥ـ٣ جٝفل٠٧حز دحلسؾؿجٟ ٧٠جؿ ٠فظ٬ِر ؤ٧ ٬ٙحل٬ر 

٧اظفجء سػح٬ٝل ؿ٧ف٬ر ٢٠٧س٠ٌر ٦ٝح ٧جلسؾؿجٟ جلأنٜحل ج٢ٝحسظر ٩ٖ ٠سحدِر ظ٧ؿذ 

 .جٝسػح٬ٝل 

٧فل٧ٟ جٝيدً جٝد٬ح٬٢ر س٠ص٬ل د٬ح٫٢ ٬د١٬ جِٝلاٙر د١٬ ٢س٬ظر سػ٬ٞل ج٢٬ِٝر 

ج٠ٝفظ٬ِر ؤ٧ ج٬ٚٝحل٬ر ٩ُٞ ؤػؿ ج٠ٝػ٧ف١٬ ٧فٟٙ ؤ٧ ق١٠ ج٬ٚٝحك ٩ُٞ ج٠ٝػ٧ف ج٭ؾف 

١٠٧ ٥ـج جٝنٜل ٦ٌ٬ف ٠لس٬٧حز ١٠ ج٢ٝسحثط سؿ٧ف ػ٧ل ٬ٟٙ ٠فٜق٬ر ٠صح٬ٝر ٥٧ـ٣ 

٬٧ِفٕ جٝؾً ج٠ٝفٜق٪ . ج٠ٝلس٬٧حز سِفٕ دحٝػؿ٧ؿ جٝسػـ٬ف٬ر  ٧جٝػؿ٧ؿ جٝيحدًر 

٫ُٞ ا٤٢ ؤٖيل س٬٬ٟٚ ٠ٝؿ٪ ٠س٬ٔفجز ج٬ٟٚٝ جٝيحدًر ٫ُٞ لد٬ل ج٠ٝصحل ج٠ٝس٧لً 

١ٜ٠٬٧ جٝػو٧ل ٫ُٞ ٥ـ٣ ج٬ٟٚٝ جٝيحدًر دحلسؾؿجٟ ٬ٟٙ . جٝػلحد٫ ٬ٟٚٞٝ جٝيحدًر 

 .جلالسظحدر ٫٥٧ ج٬ٟٚٝ ج٠ٝلسؾفظر ١٠ ٬ٞ٠ُحز ج٬ٚٝحك 

  : Control Valueاهلٖى اهغبتػج 

 . ٩٥ ٬ٟٙ ٝسف٬ٜقجز ١٠ ٧٠جؿ ٠فظ٬ِر س٧َٙ ٩ُٞ فل٠٧حز جٝيدً جٝد٬ح٬٢ر 
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   : Response Valueكٖى الاشخسبتج 

٩٥ ٬ٟٙ ٬ٞ٠ُر س٢سط ١٠ ج٬ٚٝحلحز ٧ٙؿ س١٧ٜ ٬ٟٙ ج٠سوحه ؤ٧ ج٢دِحش ؤ٧ ظ٦ؿ 

 .٢حسظر ١٠ جلالسظحدر ٠ٞٝحؿذ ج٠ٝفظ٬ِر ج٠ٝلسؾؿ٠ر 

 

 :  Control Lineخػ اهغتػ 

 . ٩٥ ٬ٟٙ ٢٬ِٞٝحز جٝيحدًر 

 

   : Warning Limitاهضد اهخضذٖرٔ 

 ػ٬ش ٬د١٬ ؤػس٠حل ٧ظ٧ؿ (lower) ؤ٧ ل٬ٞٗحً (upper)٥٧ـج جٝػؿ ٙؿ ١٧ٜ٬ ٬٧ُٞحً 

 يِٕ جٝػ٧٬ؿ ج٬ٚٝحل٫ ±١٠ ج٬ٟٚٝ جٝيحدًر ؿجؾٞر ٥٧ـ٣ ج٬ٟٚٝ س٠صل % 95

(standard deviation).  

 

  :(Control Limit)اهضد اهغبتػ 

 ٥٧ـج جٝػؿ ٙؿ ١٧ٜ٬ ٬٧ُٞحً ؤ٧ (Action Limit) ٬٧ًٞ٘ ٤٬ُٞ ؤ٬يحً ػؿ جِٝٗل 

 ±١٠ ج٬ٟٚٝ جٝيحدًر ؿجؾ٤ٞ ٧٥٧ ٠٬صل % 99.7ل٬ٞٗحً ؤ٬يحً ٬٧د١٬ جػس٠حل ٧ظ٧ؿ 

 .صلاصر ؤ٠صحل جٝػ٧٬ؿ ج٬ٚٝحل٫ 
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 :أٌّاؽ رشّيبح اهغتػ 

 :١ٜ٠٬ جلسؾؿجٟ ؤ٧٢جٍ ٠ؾسٞٗر ١٠ فل٧ٟ جٝيدً ٫٥٧ 

chart) X فلٟ يدً ٠ٞٝس٧لً  -1 ( 

  .(R-chart)فلٟ جٝيدً ٠ٞٝؿ٨  -2

  .(D-chart)فلٟ جٝيدً ٝلالسفظحٍ  -3

  .(r-chart)فلٟ جٝيدً ٠ٞٝؿ٨ ج٢ٝلد٫  -4

chart) Xرشى اهغتػ هويخّشػ   : ّٖضيل )

٫٥ ٠٬ٙر ج٠ٝحؿذ ج٠ٝفظ٬ِر ؤ٧ ج٢٬ِٝر جٝيحدًر  (CL)ؾً جٝيدً  (1)

 ـجز جٝسف٬ٜق ج٧ِٞ٠ٟٝ

 CL ± 2 Sx= ٩٥٧  (WL)ػؿ جٝسػـ٬ف  (2)

 CL ± 3 Sx= ٩٥٧  (AL)ػؿ جٝيدً  (3)

  ٜٝل ٠ظ٧٠ُر ١٠ ج٢ٝسحثط٩٥٧X ٬ٟٙ  ٠٬ٙر جلالسظحدر (4)

  :٠٬٧صل دحٝنٜل ج٭س٫  (5)

 ––––––––––––––– (AL)ػؿ جٝيدً ج٧ِٞٝ٪ 

 ––––––––––––––– (WL)ػؿ جٝسػـ٬ف ج٧ِٞٝ٪ 

 --------------- (CL)ؾً جٝيدً 

 ––––––––––––––– (WL)ػؿ جٝسػـ٬ف جٝل٫ٞٗ 

 ––––––––––––––– (AL)ػؿ جٝيدً جٝل٫ٞٗ 
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 : ّٖضيل (R-chart) رشى اهغتػ هويدْ 

٩٥٧ جٝٗف٘ د١٬ ؤ٩ُٞ ٧ؤٙل ٢س٬ظر ٢٬ِٝر  (CL)ؾً جٝيدً  (1)

يحدًر ؤ٧ ٠حؿذ ٠فظ٬ِر ٠ٚحلر ٩ٖ ٜل 

 R = d2 Sw  ٠ظ٧٠ُر

 UAL D4 * Rػؿ جٝيدً ج٧ِٞٝ٪  (2)

 LAL D3 = zeroػؿ جٝيدً جٝل٫ٞٗ  (3)

  ٜٝل ٠ظ٧٠ُر ٩٥٧R ٠٬ٙر  ٬ٟٙ جلالسظحدر (4)

  :٠٬٧صل دحٝنٜل ج٭س٫  (5)

 ––––––––––––––– UALػؿ جٝيدً ج٧ِٞٝ٪ 

 ––––––––––––––– (CL)ػؿ جٝيدً 

 ------وٗف------ (LAL)ػؿ جٝيدً جٝل٫ٞٗ 

 : ّخضيل (D-chart)رشى غتػ الاشخرسبؽ 

٧٥٧ ٠س٧لً جٝٗف٘ د١٬ ٠٬ٙر جلالسظحدر ٢٬ِٝر  (CL)ؾً يحدً  (1)

ًد٬ِ٬ر ٙدل ٧دِؿ ايحٖر ٬٠ٜر ٠٧ِٞ٠ر ١٠ 

 (spiked)ج٠ٝحؿذ ج٬ٚٝحل٬ر 

 (WL)ػؿ جٝسػـ٬ف  (2)
xSCL 22 

 (AL)ػؿ جٝيدً  (3)
xSCL 23 

٧٥ جٝٗف٘ د١٬ ٠٬ٙر جلسظحدر ج٢٬ِٝر ٙدل ٧دِى  ٬ٟٙ جلالسظحدر (4)

 ايحٖر ٬٠ٜر ٠٧ِٞ٠ر ١٠ ج٠ٝحؿذ ج٬ٚٝحل٬ر
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 : ّخضيل (r-chart)رشى غتػ اهيدْ اهٌشتٕ 

 ٢٬ِٝر ًد٬ِ٬ر صحدسر ٠ٚحلر ي١٠ (r)٠س٧لً ج٢ٝلدر ج٠ٝث٬٧ر ٠ٞٝؿ٨ ج٢ٝلد٫  (1)

 :٠ظ٧٠ُر 

X

R
r

100


 

 * r D4ػؿ جٝيدً ج٧ِٞٝ٪    (2)

 D3 = 0  ػؿ جٝيدً جٝل٫ٞٗ  (3)

 ٢٬ِٝر ًد٬ِ٬ر ي١٠  ٬ٙrٟ جلالسظحدر    ٩٥٧ ٠٬ٙر  (4)

 جٝسن٬ٔٞر

 D, dاهلٖى الإضظبئٖج هنل يً  (9)ّٖتًٖ اهسدّل 

ؿدد اهخضبهٖل اهيخنررث فٓ 

 نل خضغٖوَ

 اهخػ اهغبتػ
d2 

ضد اهغتػ 

 D3اهشفوٕ 

ضد اهغتػ اهـؤّ 
D4 

 3.267 وٗف 1.128 2

 2.575 وٗف 1.693 3

 2.282 وٗف 2.059 4

 2.115 وٗف 2.326 5

 :يذبل 

 ؤظف٬ز ج٬ٚٝحلحز (COD)٢ُؿ اظفجء يدً جٝظ٧ؿذ ٝلأٜلظ١٬ ج٬٠٬ٜٝحث٫ ج٠ٝلس٦ٞٛ 

 .ٝسف /  ٬ٞٞ٠ظفجٟ ؤٜلظ١٬ 500ج٭س٬ر ٩ُٞ ٢٬ُر ٬ٙحل٬ر سػس٨٧ ٩ُٞ 
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  (R-chart) ٧فلٟ جٝيدً ٠ٞٝؿ٨ (X-chart)د١٬ فلٟ جٝيدً ٠ٞٝس٧لً جٝػلحد٫ 

 ركى اهخضغٖوج
 اهخنرارٖج

 (X)اهيخّشػ  (R)اهيدْ 
 X2 (2)خسرتج  X1 (1)خسرتج 

1 491 493 2 492.0 

 497.0 وٗف 497 497 2

3 498 501 3 499.5 

4 492 485 7 488.5 

5 498 493 5 495.5 

6 510 508 2 509.0 

7 506 512 6 509.0 

8 492 487 5 489.5 

9 491 488 3 489.5 

10 497 503 6 500.0 

11 500 494 6 497.0 

12 506 511 5 508.5 

13 506 501 5 503.5 

14 487 497 10 492.0 

 491.0 وٗف 491 491 15

16 500 499 1 499.5 

17 491 507 16 499.0 

18 495 498 3 496.5 

19 502 500 2 501.0 

20 495 492 3 493.5 

  R  4.5 ٠س٧لً ج٠ٝؿ٨ 

 X   497.5  ٠س٧لً

 :الإسبتج 

 : ١٠ ج٠ِٝحؿٝر (Sx)٬ػلخ جٝػ٧٬ؿ ج٬ٚٝحل٫ 

  )1/()( 22 nXXSx
 

4.432 xS  

xS = 6.59 mgO2/L 

X = 497.5 mgO2/L 
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(chart-رشى اهغتػ هويخّشػ  (أ) X) 

 X + 2Sx= ػؿ جٝسػـ٬ف ج٧ِٞٝ٪  

 3ٟ/ ٬ٞٞ٠ظفج510.7ٟ = (6.59 × 2) + 497.5= 

 X - 2Sx= ػؿ جٝسػـ٬ف جٝل٫ٞٗ  

 3ٟ/ ٬ٞٞ٠ظفج484.3ٟ = (6.59 × 2) – 497.5= 

 X + 3Sx= ػؿ جٝيدً ج٧ِٞٝ٪  

 3ٟ/ ٬ٞٞ٠ظفج517.3ٟ = (6.59 × 3) + 497.5= 

 X - 3Sx= ػؿ جٝيدً جٝل٫ٞٗ  

 3ٟ/ ٬ٞٞ٠ظفج477.7ٟ = (6.59 × 3) – 497.5= 

 :رشى اهغتػ هويدْ  (ة)

 R = 4.5ػ٬ش ؤ١ 

 4.5= ٖب١ ؾً جٝيدً 

D4× R = جٝػؿ جٝيحدً ج٧ِٞٝ٪      = 4.5 × 1.128 = 5.08 

 وٗف = D3= جٝػؿ جٝيحدً جٝل٫ٗٞ  

 

 2يذبل 
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٢ُؿ ٬ٙحك ٠لس٨٧ ج٢ٝسفجز ٩ٖ ٢٬ُحز ٬٠ح٣ ًد٬ِ٬ر ؤظف٬ز ج٬ٚٝحلحز ٩ُٞ ج٢٬ِٝحز 

ٝسف ٧سٟ جٝػو٧ل ٩ُٞ ج٢ٝسحثط / ٬ٞٞ٠ظفج0.5ٟٙدل ٧دِؿ ايحٖر سف٬ٜق ٧ِٞ٠ٟ ٠ٚؿجف٣ 

 :ج٭س٬ر 

 .د١٬ فلٟ جلالسفظحٍ جٝيد٩ً ٦ٝـج جٝسػ٬ٞل 

 ركى اهخضغٖوَ
 اهلراءث اهيتبضرث

(X) 
اهلراءث تـد إغبفج 

 اهخرنٖز اهيـوّى

كٖيج الاشخرسبؽ 
D 

1 4.215 4.700 0.485 

2 6.333 6.850 0.517 

3 8.514 9.113 0.599 

4 9.210 9.802 0.592 

5 5.413 5.920 0.507 

6 6.595 7.015 0.420 

7 8.231 8.812 0.581 

8 18.304 18.813 0.509 

9 16.511 17.105 0.594 

10 20.222 20.719 0.497 

 

 D =  0.530جٝؾً جٝيحدً 

  + D= جٝػؿ جٝسػـ٬ف٪ ج٧ِٞٝ٪  
xS22 

  - D= جٝػؿ جٝسػـ٬ف٪ جٝل٫ٞٗ  
xS22 

 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

141 

 

  :(r-chart)رشى اهغتػ هويدْ اهٌشتٕ 

 ١٠ ج٢ٝسحثط ج٬ٚٝحلحز جٝس٩ ؤظف٬ز ٩ُٞ ٢٬ُحز ًد٬ِ٬ر ٠ػس٬٧ر ٩ُٞ :يذبل 

 .ج٧ٗٝلٗحز ٠ٜح ٧٥ ٠د١٬ دحٝظؿ٧ل ج٭س٫ د١٬ فلٟ جٝيدً ج٢ٝلد٫ 

ركى 
 اهخضغٖوج

اهلراءث 
 X1الأّهٓ 

اهلراءث 
 X2اهذبٌٖج 

 Rاهيدْ 
اهيخّشػ  

X 
r,% 

1 3.12 3.61 0.49 3.36 14.6 

2 4.55 4.86 0.31 4.71 6.6 

3 5.11 5.00 0.11 5.06 2.2 

4 11.22 10.90 0.32 11.06 2.9 

5 7.25 7.38 0.13 7.32 1.8 

6 10.31 11.10 0.79 10.71 7.4 

7 1.9 2.30 0.40 2.10 19.0 

8 27.11 25.91 1.20 26.51 4.5 

9 14.16 15.21 1.05 14.69 7.1 

10 15.5 16.62 1.12 16.06 7.0 

 

 :الإسبتج 

 ٬ػلخ ج٠ٝؿ٨ ٧ج٠ٝس٧لً ٝٞٚفجءجز صٟ سًد٘ ج٠ِٝحؿٝر

100,% 
X

R
r  

 r = 7.3 ٠ٞٝؿ٨ (CL)جٝؾً جٝيحدً 

 D4  × r= جٝػؿ جٝسػـ٬ف٪ ج٧ِٞٝ٪ 

 =3.267 × 7.3 = 23.85 

 وٗف  = D3= جٝػؿ جٝسػـ٬ف٪ جٝل٫ٞٗ  

 :خلٖٖى رشّيبح غتػ اهسّدث 

 :اشخخداى ّخفشٖر رشّيبح اهغتػ اهتٖبٌٖج 
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 :اشخخداى ّٖيٕ  -1

جلالسؾؿجٟ ج٫٠٧٬ٝ ٦ٝـ٣ جٝفل٠٧حز ٬سٟ ا٠ح ١ُ ًف٬٘ ج٠ٝػٞل ٢ٗل٤ ؤ٧ ١ُ 

 .ًف٬٘ ُي٧ ج٬٦ٝثر ج٠ٜٕٝٞ دحٝسػٚ٘ ١٠ وػر ج٢ٝسحثط 

 :اشخخداى ؿوٓ فخراح زيٌٖج  -2

٬سٟ ٖػه فل٠٧حز جٝيدً جٝد٬ح٬٢ر ٩ُٞ ٖسفجز ق٬٢٠ر ٠سدحُؿذ ٧ـٝٛ 

د٧جلًر ٠ؿ٬ف جٝظ٧ؿذ ٧ـٝٛ ٜٝٞنٕ ١ُ جٝس٧ق٬َ جِٝن٧جث٫ ٠٧ٚؿجف جٝؾًإ 

٧ٜـٝٛ جٜسنحٕ ٠ُح اـج ٜح١ ٢٥حٛ ٬٠ل ؤ٧ س٬٬ٔف . جِٝن٧جث٫ ٩ٖ ج٢ٝسحثط 

٠ٜح ٬سٟ جؾس٬حف ؾ٧جه جلأؿجء ٠صل ػؿ ج٬ٚٝحك ٬ٚ٠٧حك . ٩ٖ جسظح٣ ج٢ٝسحثط 

٧ٜـٝٛ لادؿ ١٠ جٝسإٜؿ ا١ ٜح١ ٢٥حٛ ؤ٨ . جٝيدً ٠٧ٚؿجف جٝؿٙر ٧جٝػ٧٬ؿ 

 .س٬٬ٔف ؤ٧ ػ٧٬ؿ ٩ٖ ؾ٧جه جلأؿجء 

  :Xرضٕو 

 سِسدف جٝػحلاز جٝؾحفظر ١ُ ٢ًح٘ يدً جٝظ٧ؿذ ٩٥ جٝػحلاز جٝس٩ ١٧ٜ٬ ٦٬ٖح 

 .٠٬ٙر ٧جػؿذ سَٚ ؾحفض ػؿ٧ؿ جٝيدً  (1)

 .لدِر ٬ٟٙ ٠سسحدِر ٩ُٞ ظح٢خ ٧جػؿ ١٠ جٝؾً ج٠ٝػ٧ف٪  (2)

 .لدِر ٬ٟٙ ٠سسحدِر ٠٧سقج٬ؿذ  (3)

 .لدِر ٬ٟٙ ٠سسحدِر ٠٧س٢حٙور  (4)

 .٠٬ٙس١٬ ١٠ صلاصر ٬ٟٙ ٠سسحدِر سَٚ ؾحفض ػؿ٧ؿ جٝسػـ٬ف  (5)

ُنفذ ٬ٟٙ ١٠ ؤػؿ٨ ُنف ٠٬ٙر ٠سسحدِر ١ُ ظح٢خ ٧جػؿ ١٠ جٝؾً  (6)

 .ج٠ٝػ٧ف٪ 
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  :Rرضٕو 

 :سِسدف جٝػحلاز جٝؾحفظر ١ُ ٢ًح٘ جٝظ٧ؿذ ٩٥ جٝػحلاز جٝس٩ ١٧ٜ٬ ٦٬ٖح 

 .٠٬ٙر ٧جػؿذ سَٚ ٧ٖ٘ ػؿ جٝيدً  (1)

 .٠٬ٙر ٧جػؿذ سَٚ ؤؿ٫٢ ػؿ جٝيدً  (2)

 .لدِر ٙفجءجز ٠سسحدِر ٠سقج٬ؿذ ؤ٧ ٠س٢حٙور  (3)

 .لدِر ٙفجءجز ٠سسحدِر سَٚ ٧ٖ٘ ٠س٧لً ج٠ٝؿ٨  (4)

 

٧دح٠ٝصل ٧ٖٞ ؤ١ ٠٬ٙر ٧جػؿذ ٩ُٞ جلأٙل ٧ِٙز ؾحفض ػؿ جٝيدً ج٧ِٞٝ٪ ٧ظخ اُحؿذ 

٬٧فج٫ُ ؤ١ جٝق٬حؿذ ؤ٧ ج٢ٝٚوح١ ج٢٠ٝسٌٟ ٠ٞٝؿ٨ ٬ؿل ٩ُٞ ؾٞل : ػلحخ ٜل ج٬ٟٚٝ 

 .د٢ٌحٟ و٬ح٢ر جلأظ٦قذ ؤ٧ سٚحؿٟ ج٧ٜٝجنٕ ج٠ٝلسؾؿ٠ر 

٬٧ظخ ٢ُؿ س٬٬ٟٚ فل٠٧حز جٝيدً ؤلا ٢٬ٌف ج٠ٝفء ًٖٚ ا٩ٝ ػحلاز جٝيدً ١ٜٝ٧ 

ؤ٬يحً ١ُ ؤ٨ س٧ًف  ٩ٖ ٧٠جَٙ ج٢ٝٚحً ٩ُٞ جٝفلٟ ٬ٝسؾـ جٝسؿجد٬ف جٜٝح٬ٖر ٙدل ؤ١ 

س٦ٌف ػحلاز جٝؾف٧ض ١ُ ػؿ٧ؿ جٝيدً ٖحٝق٬حؿذ ج٠ٝيًفؿذ ٧ٝ٧ ؿجؾل ػؿ جلأ٠ح١ 

٧ٜـٝٛ جٝسـدـخ جٝػحؿ دحٝق٬حؿذ ٧ج٢ٝٚوح١ ١ٜ٠٬ ؤ١ ٬ئؿ٬ح ا٩ٝ ػحلاز ؾف٧ض ١ُ 

 .ػؿ٧ؿ جٝيدً 
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 :ؿٌٖبح اهسّدث اهغبتػج 

١ٜ٠٬ جلسؾؿجٟ ؤ٧٢جٍ ٠ؾسٞٗر ١٠ ج٢٬ِٝحز جٝيحدًر ٧جٝس٩ سلسؾؿٟ ٬ٟٙ ٢سحثظ٦ح ٩ُٞ 

 :فل٠٧حز جٝيدً جٝد٬ح٬٢ر ٝٞظ٧ؿذ ٥٧ـ٣ ج٢٬ِٝحز ٩٥ 

 

  : (I)اهٌّؽ الأّل 

٢٬ُر سؾ٬ٚ٬ٞر ؤ٧ ٠فظ٬ِر ٠٧ِٞ٠ر جٝسف٬ٜق ٬٧لسٗحؿ ١٠ جلسؾؿج٦٠ح ٩ٖ 

سػؿ٬ؿ ج٠ٝؿ٨ ٧جٝػ٧٬ؿ ج٬ٚٝحل٫ ٧جٝؿٙر ٧ج٠ٝس٧لً ٢ُ٧ؿ جلسؾؿج٦٠ح 

٢ُ٧ؿ .  ٖب٦٢ح سؿل ٩ُٞ ٠ؿ٨ جٝؾًإ جِٝن٧جث٫ (R)ٝسػؿ٬ؿ ج٠ٝؿ٨ 

جلسؾؿج٦٠ح ٝسػؿ٬ؿ ج٠ٝس٧لً ٖب٦٢ح سؿل ٩ُٞ ٠ؿ٨ جٝؾًإ ج٢٠ٝسٌٟ 

 ٧فلٟ يدً (X-chart)٧سلسؾؿٟ ٩ٖ اُؿجؿ فلٟ يدً ج٠ٝس٧لً 

  .(R-chart)ج٠ٝؿ٨ 

  :(II)اهٌّؽ اهذبٌٕ 

٢٬ُر ًد٬ِ٬ر ٬ٓف ٠٧ِٞ٠ر ٠٧س٬ٔفذ جٝسف٬ٜق ١ٜ٠٬ جؾس٬حف٥ح ١٠ د١٬ ج٢٬ِٝحز ج٧ٝجفؿذ 

 (r-chart)٧سلسؾؿٟ ٩ٖ اُؿجؿ فل٧ٟ يدً ج٠ٝؿ٨ ج٢ٝلد٫ . ٠ِ٠ٞٝل ٝٞسػ٬ٞل 

 :  (III)اهٌّؽ اهذبهد 

٢٬ُحز ًد٬ِ٬ر ١ٜ٠٬ جؾس٬حف٥ح ١٠ د١٬ ج٢٬ِٝحز ج٧ٝجفؿذ ٠ِ٠ٞٝل ٝٞسػ٬ٞل ٧سٚحك 

ٙدل ٧دِؿ ايحٖر سف٬ٜق ٧ِٞ٠ٟ ١٠ ٠حؿذ ٬ٙحل٬ر ٢ٝٗك ج٢ِٝوف ج٠ٝفجؿ ٬ٙحل٤ 

 .(D-chart) ٧سلسؾؿٟ ٩ٖ فلٟ جٝيدً ٝلالسفظحٍ جٝيد٫ً 
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   :(IV)اهٌّؽ اهراتؾ 

 سلسؾؿٟ ٢ُؿ٠ح ١٧ٜ٬ ج٢ِٝوف ج٠ٝفجؿ ٬ٙحل٤ ٬ٓف (blank)٢٬ُحز ٓٗل 

صحدز ٬٧س٬ٔف سف٬ٜق٣ ٠َ ج٧ٝٙز ٬٧لسٗحؿ ١٠ ٥ـ٣ ج٢٬ِٝحز ٩ٖ سػؿ٬ؿ 

 ٧سلسؾؿٟ ٥ـ٣ ج٢٬ِٝحز ٩ٖ اُؿجؿ (limit of detection)٠ؿ٨ جٝس٬٬٠ق 

 . ٝٞسظحفخ جٝٔٗل (R-chart)فلٟ جٝيدً ٠ٞٝؿ٨ 

  : (V)اهٌّؽ اهخبيس 

٢٬ُحز ًد٬ِ٬ر ٬ٓف صحدسر ٬٠٬ٜحث٬حً ٬ٓ٧ف ٠٧ِٞ٠ر جٝسف٬ٜق ١ٜ٠٬٧ 

جؾس٬حف٥ح ١٠ د١٬ ج٢٬ِٝحز ج٧ٝجفؿذ ا٩ٝ ج٠ِ٠ٝل ٝٞسػ٬ٞل ٧سلسؾؿٟ ٩ٖ 

  .(r-chart)اُؿجؿ فلٟ جٝيدً ٠ٞٝؿ٨ ج٢ٝلد٫ 

٬٧د١٬ جٝظؿ٧ل ج٭س٫ ٧٢ٍ ج٢٬ِٝحز ج٠ٝلسؾؿ٠ر ٩ٖ اُؿجؿ فل٠٧حز يدً جٝظ٧ؿذ 

 :ج٠ٝؾسٞٗر 

 :اشخخداى اهـٌٖبح اهغبتػج فٓ إؿداد رشّيبح اهغتػ اهتٖبٌٖج 

 أٌّاؽ رشّيبح اهغتػ
 ٌّؽ اهـٌٖج اهغبتػج اهيشخخديج

I II III IV V 

)(chartفلٟ جٝيدً ج٠ٝس٧لً  X √   √  

  √   √ (R-chart)فلٟ جٝيدً ٠ٞٝؿ٨ 

   √   (D-chart)فلٟ جٝيدً ٝلالسفظحٍ 

    √  (r-chart)فلٟ جٝيدً ٠ٞٝؿ٨ ج٢ٝلد٫ 
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 :اهيّاد اهنٖيٖبئٖج اهيشخخديج نـٌٖبح اهغتػ 

 اهيبدث اهلٖبشٖج اهيشخخديج اهـٌظر اهيلبس ٌّؽ اهلٖبس

 جٝفٟٙ جلا٬ؿف٧ظ٩٢٬ ج٬ُ٧٢ٝر جِٝح٠ر ٬٠ٞٝح٣

 جٝس٧و٬ل ج٦ٜٝفد٫
 جِٜٝحفذ

 جٝظل٠٬حز جٝوٞدر جِٝحٝٚر
 جلأٜلظ١٬ ج٠ٝـجخ

KH2PO4 + 

Na2HPO4.2H2O 

KCl 

 ٧ٖFormazineف٠حق١٬ 
 Kaolinٜح١٬ٝ٧ 

 ٧٥جء ٠ي٧ًٔ
 ٧٠جؿ ٬ٙحل٬ر ٜل ج٧ٞ٠ٝصحز ٬ٓف جِٝي٬٧ر

 CaCl2.2H2O ٜحٝل٧٬ٟ جلأ٠لاع ج٠ٝـجدر

 MgSO4.7H2O ٠ح٢ٓل٧٬ٟ 

 NaCl و٧ؿ٧٬ٟ 

 KCl د٧سحل٧٬ٟ 

 NaCl ٧ٜٞف٬ؿ 

 NaF ٧ٖٞف٬ؿ 

 Na2SO4 ٜدف٬سحز 

 Na2CO3 ج٬٧ٞٚٝر 

 NH4Cl ؤ٬٢٧٠ح ج٠ٝٔـ٬حز

 KNO3 ٢سفجز 

 NaNO2 ٬٢سف٬ز 

 ٬٢سف٧ظ١٬ ٜٞؿج٥ل 
 ٬٢٧سف٧ظ١٬ ٫ٜٞ

Glycine 

 -Glycerophosphate ٧ٖل٧ٗف 

disodium 

 Na2SiO3.2H2O ل٬ٜٞحز 

 ٬ٖصحلاز جٝد٧سحل٧٬ٟ ج٬٦ٝؿف٧ظ٬٢٬ر ٠فٜدحز ُي٬٧ر ٬ٓف ٠سًح٬فذ ٧٠جؿ ُي٬٧ر ٬ٓف ٠ػؿؿذ
جلأٜلظ١٬ ج٬٠٬ٜٝحث٫ ج٠ٝلس٦ٞٛ  

(COD) ٬ٖصحلاز جٝد٧سحل٧٬ٟ ج٬٦ٝؿف٧ظ٬٢٬ر 

جلأٜلظ١٬ جٝػ٧٬٪ ج٠٠ٝسه  
(BOD) 

 ػ٠ى ظ٧ٞسح٬٠ٛ/ ظ٧ٜ٧ٞق 

 ٧٠جؿ ٬ٙحل٬ر ٜل ٧ٞ٠صحز ُي٬٧ر
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٬٧ن٠ل يدً جٝظ٧ؿذ جٝؿجؾ٫ٞ ٩ُٞ ٬ٙحلحز ٢٠س٠ٌر ٩ُٞ ٢٬ُحز يدً ٧اؿؾحل ٬ٟٙ 

جٝيدً ٩ُٞ فل٠٧حز جٝيدً ٧سِفٕ ٢٬ُحز جٝيدً دإ٦٢ح ٢٬ُحز سلسؾؿٟ ٝٔفى 

 يدً جٝظ٧ؿذ جٝؿجؾ٫ٞ ٧سؾيَ ٢ٝٗك ًف٘ ج٬ٚٝحك جٝس٩ سلسؾؿٟ ٠َ ٢٬ُحز جلاؾسدحف 

 . ٢٬ُر ١٠ ٢٬ُحز جلاؾسدحف ٩ُٞ جلأٙل ٧20سلسؾؿٟ ٢٬ُر يحدًر ٜل 

 

  :Confidence intervalيدْ اهذلج 

 :يذبل 

 3.343=  ٠س٧لً جٝٚفجءجز 

 0.363=  ٧جٝػ٧٬ؿ ج٬ٚٝحل٫ 

 10=   (n) ُؿؿ ج٬ٚٝحلحز

 2= جٝسٜفجف٬ر ٩ٖ جٝسن٤ٞ٬ٔ 

 :٬ػلخ ٠ؿ٨ جٝصٚر ٠ٜح ٩ٞ٬ 

 
n

S
dfatX

21   

26.0343.3
10

363.0
262.2343.3   

3.083  to  3.603 

 : ؤػلخ ٠ؿ٨ جٝصٚر ١٠ ج٢ٝسحثط ج٭س٬ر :خدرٖة 

5, 3, 8, 6, 2, 9, 2, 7, 8, 4 

 5.4= ج٠ٝس٧لً  
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 2.6= جٝػ٧٬ؿ ج٬ٚٝحل٫  

df =  9 

 2= جٝسٜفجف٬ر 

 10= ُؿؿ ج٬ٚٝحلحز 

 :الاسبتج 

10

07.4
262.24.5   

X ± 2.91 

 :٠ؿ٨ جٝصٚر 

8.31 to 2.49 

 

 Limit of detectionضشبة ضد اهخيٖٖز 

Criterion of detection (CD) = t0.95 (f) Sb1,w   
n

11  

Limit of detection (LOD)  = 2 CD 

 ٠٬ٙtر اػوحث٬ر ١٠ ظؿ٧ل جؾسدحف   t0.95ػ٬ش 

f (1–ُؿؿ ج٬ٚٝحلحز )  ؿفظحز جٝػف٬ر 

Sbl,wجٝػ٧٬ؿ ج٬ٚٝحك ؿجؾل جٝسن٤ٞ٬ٔ ٝٞسظفدر جٝٔٗل  

nُؿؿ جٝسظحفخ جٝٔٗل ج٠ٝسٜففذ ج٠ٝلسؾؿ٠ر ٩ٖ جٝسػ٬ٞل   

 يذبل
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٢ُؿ سٚؿ٬ف ٠لس٨٧ ج٬٢ٝسف٬ز ٩ٖ ٢٬ُر ٬٠ح٣ سٟ جٝػو٧ل ٩ُٞ ج٢ٝسحثط ج٭س٬ر ٝٞسظفدر 

 :جٝٔٗل

0.088, 0.064, 0.073, 0.082, 0.079, 0.05 

 :جػلخ ػؿ جٝس٬٬٠ق 

 الاسبتج

Sw blank = 0.0122 mg/L 

2

1
10122.02 95.0  tLOD  

= 0.06 mg/L 

 Accuracyضشبة دكج اهٌخبئز  

 ١ٜ٠٬ ٬ٙحك جٝؿٙر دػلحخ جلالسفظحٍ ٜٝل ٬ٙحك ٢٠ٗفؿ

100
T

X
 

  :(Trueness) ؤ٧ وػر ج٢ٝس٬ظر 

100


T

TX
 

   ج٠٬ٚٝر ج٠ٝٚحلر Xػ٬ش  

Tج٠٬ٚٝر جٝػ٬ٚ٬ٚر   

 

 سػلخ ؿٙر ج٢ٝسحثط ١٠ ٬ٟٙ سف٬ٜقجز ج٢ِٝوف

 ٬٧ِدف ١ُ ٠ٚؿجف جٝؿٙر د٠٬ٚر جلالسفظحٍ جلأؿ٫٢ ٧جلأٙو٩
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Minimum and maximum recovery 

 

 =٠٬ٙر جلالسفظحٍ جلأؿ٩٢ 

 

= ٠٬ٙر جلالسفظحٍ جٝٚو٨٧ 

 

 ركى اهخضغٖوج
 اهلراءث الأّهٓ

(X1) 

 اهلراءث اهذبٌٖج
(X2) 

 اهيخّشػ
X  

1 150 155 152.5 
2 140 148 144.0 

3 160 155 157.5 

4 145 148 146.5 

5 160 156 158.0 

6 150 149 149.5 

7 154 160 157.0 

8 153 158 155.5 

9 160 158 159.0 

10 154 156 155.0 

 X = 153.5    155= ج٠٬ٚٝر جٝػ٬ٚ٬ٚر  

 %103.2 – 90.3= جلالسفظحٍ  

 %99.0= جٝوػر   
 

 (Sb) ّتًٖ اهخضغٖلاح اهيخخوفج (Sx)اهضّٖد اهلٖبشٕ فٓ اهخضغٖوج اهّاضدث 

 nSSS Wxb /22   

 100× ؤٙل ٙفجءذ ١٠ ج٬ٚٝحلحز 
 ج٠٬ٚٝر جٝػ٬ٚ٬ٚر

 100× ؤ٩ُٞ ٙفجءذ ١٠ ج٬ٚٝحلحز 
 ج٠٬ٚٝر جٝػ٬ٚ٬ٚر



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

151 

 

ركى 

 اهخضغٖوج

 اهلٖبس الأّهٓ
(X1) 

 اهلٖبس اهذبٌٓ
(X2) 

 اهيدْ
R 

X  

1 380 370 10 375 1.8 
2 375 377 2 376 2.8 
3 372 368 4 370 3.2 
4 374 381 7 377.5 4.3 
 8.2 365 وٗف 365 365 5

6 377 370 7 373.5 0.3 
7 372 379 5 375.5 2.3 

2d

R
SW   

43.4
128.1

5
WS  

 ؿّايل ضشبة اهضّٖد اهلٖبشٕ فٓ اهيدْ

 (d2)اهضّٖد اهلٖبشٕ 
ؿدد اهخنرارٖج فٓ اهخسبرة فٓ نل 

 خضغٖوج

1.128 2 

1.693 3 

2.059 4 

2.326 5 

٧ٝػلحخ ٠ٚؿجف جٝؿٙر ٬سًٞخ ٬ٙحك جِٝؿ٬ؿ ١٠ جٝٚفجءجز ٢٬ِٞٝحز ج٠ٝؾسحفذ ١٠ 

 :جلأ٧٢جٍ ج٭س٬ر 

١٠ ٠٬ٙر جلالسفؿجؿ ج٠ٝػل٧در ٝسف٬ٜق ٧ِٞ٠ٟ ٠يحٕ ا٩ٝ ٢٬ُر  -1

 .ًد٬ِ٬ر 

 .١٠ ٧٠جؿ ٠فظ٬ِر ٠٧ِٞ٠ر جٝسف٬ٜق  -2
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٠ٚحف٢ر جٝسف٬ٜق ج٠ٝسػول ٠َ ٬ٌ٢ف٣ ج٠ٝسػول ١٠ ًف٬ٚر  -3

 .٠ػؿ٧ؿذ جٝؿٙر 

٠ٚحف٢ر جٝسف٬ٜق ج٠ٝسػول ٠َ ٬ٌ٢ف٣ ج٠ٝسػول ١٠ ًف٬ٚر ؤؾف٨  -4

 .٧٠صٚر 

 .١٠ ؾلال ؿفجلحز د١٬ ج٠ِٝح٠ل ج٠ٝؾسٞٗر  -5

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انفظم انثايٍ
 

إَٔاع ٔيظادر الاخطاء فٗ انتذانٛم 

 انكًٛٛائٛح
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 اهتبة اهذبيً

 إَٔاع ٔيظادر الاخطاء فٗ انتذانٛم انكًٛٛائٛح

 

٠ح ١٠ نٛ ٩ٖ ؤ١ ظ٬٠َ جٝسػح٬ٝل ج٬٠٬ٜٝحث٬ر سسِفى لأؾًحء سئؿ٨ ج٩ٝ ٧٦ٌف 

 :٢سحثط سدِؿ ١ُ ج٬ٟٚٝ جٝػ٬ٚ٬ٚر ٥٧ـ٣ جلاؾًحء ٩٥ 

 Random error جٝؾًإ جِٝن٧جث٩  (1)

 Systematic error جٝؾًإ ج٢٠ٝسٌٟ  (2)

 Gross error جٝؾًإ جٝٗحؿع (3)

 Rounding error ؾًإ جٝسٚف٬خ  (4)

 :اهخػأ اهـضّائٓ  (1)

٩ٖ ٥ـج ج٧٢ٍٝ لا ٬ئؿ٨ اُحؿذ جٝسػ٬ٞل ٩ُٞ ٢٬ُحز ٠س٠حصٞر ٠٧سظح٢لر ج٩ٝ ٢سحثط 

٠سًحدٚر دل ٩ًِ٬ ٢سحثط ٠سٗفٙر س٢سنف ػ٧ل ٠٬ٙر ٠ػ٧ف٬ر ٧دـٝٛ ٖب٦٢ح ـجز 

٠٬ٙر ٧٠ظدر ؤ٧ لحٝدر ٢لدر ج٩ٝ ٥ـ٣ ج٠٬ٚٝر ج٠ٝػ٧ف٬ر ٬٧سٗح٧ز دِؿ ٥ـ٣ ج٬ٟٚٝ ١ُ 

 ١ٜ٠٬٧ س٬٬ٟٚ جٝؾًإ جِٝن٧جث٩ دحلسؾؿجٟ جٝػ٧٬ؿ ج٬ٚٝحل٩. ج٠٬ٚٝر ج٠ٝػ٧ف٬ر 

 :٬٧ِق٨ ٥ـج جٝؾًإ لاؾسلإ ٌف٧ٕ جٝسػح٬ٝل ٠صل 

 جؾسلإ ػظٟ ج٢٬ِٝر ٧جٜٝحنٕ ج٠ٝلسؾؿٟ ١٠ سظفدر ج٩ٝ ؤؾف٨ 

 سـدـخ ؿفظحز جٝػفجفذ ٜبؾسلإ ٧ٙز ٠٧ٜح١ جٝسلؾ١٬ 
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  سـدـخ ٌف٧ٕ سن٬ٔل جلاظ٦قذ ٜؿفظر جٝػفجفذ ٧لفُر جٝلف٬ح١

 ٧نؿذ جٝس٬حف ج٦ٜٝفد٩ ٧ً٧ل ج٧٠ٝظر ج٠ٝلسؾؿ٠ر ٩ٖ ج٬ٚٝحك

 جٝسٗح٧ز ١٠ سن٤ٞ٬ٔ ج٩ٝ ؤؾف٨ 

 : اهخػأ اهيٌخؼى  (2)

٥٧ـج جٝؾًإ ٬إؾـ ٠لحفج ٠ػؿؿج ٧س١٧ٜ ٜل ج٬ٟٚٝ ج٠ٝٚحلر ا٠ح ؤؤف ؤ٧ ؤٜدف 

١٠ ج٠٬ٚٝر جٝػ٬ٚ٬ٚر ٧ٙؿ ١٧ٜ٬ ٥ـج جٝٗف٘ ٜد٬فج ؤ٧ و٬ٔفج ٬٧ِق٨ ٥ـج جٝؾًإ 

 :ج٩ٝ

 ُؿٟ صدحز ج٢٬ِٝر ١٠ ٧ٙز ظ٦ِ٠ح ج٩ٝ ٧ٙز سػ٦ٞ٬ٞح 

  ُؿٟ جٝٚؿفذ ٩ُٞ سػ٬ٞل ٜل جلأنٜحل ج٧٠ٝظ٧ؿ ٦٬ُٞح جِٝح٠ل ج٠ٝفجؿ

 سػ٤ٞ٬ٞ

 جٝسؿجؾلاز 

 ج٢ػفجٕ ٬ٟٙ ج٠ِٝح٬فذ ق٬حؿذ ؤ٧ ٢ٚوح٢ح 

 ٠٬ٙر جٝسظحفخ جٝٔٗل 

 :اهخػأ اهفبدش  (3)

٧٥ جٝؾًإ جٝـ٨ ٢٬نإ دو٧فذ ُح٠ر ١٠ ُؿٟ ج٬ٌٝٚر ١٠ٝ ظ٠َ ج٢٬ِٝر ؤ٧ ٙحٟ 

 دحٝسػ٬ٞل ؤ٧ ؤُؿ جٝسٚف٬ف

 :٬٧ِق٨ ـٝٛ ج٩ٝ 

 جؾًحء ٢ُؿ سف٬ٟٙ ج٢٬ِٝحز 

 سػ٬ٞل ج٢٬ِٝر جٝؾحًثر 
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 جلسؾؿجٟ ًف٬ٚر ٬ٓف ٢٠حلدر 

 جٝٚفجءذ جٝؾحًثر ٬ٚ٠ٝحك ؤ٧ ؤفٙحٟ جلاظ٦قذ 

 جلسؾؿجٟ ٧ػؿجز ٝٞسِد٬ف ١ُ جٝسف٬ٜق ؾحًثر 

 ج٢ٝٚل جٝؾحًت ٢ٞٝسحثط ١٠ ٜفجلر ج٢ٝسحثط جلاو٬ٞر 

 ٢ٚل ؤفٙحٟ ١٠ ٧٠ج٦ِٙح 

 جظفجء جٝػلحدحز دًف٬ٚر ؾحًثر 

 : خػأ اهخلرٖة  (4)

٢ُؿ سٚف٬خ ٙفجءجز ؤ٧ ؤفٙحٟ ٩ٖ ج٠ٝفجػل جلا٬ٝ٧ر ٝٞػلحدحز س٢نإ جؾًحء 

ػ٬ش ؤ٤٢ ٩ٖ دِى جلأػ٧جل سيفخ ج٬ٟٚٝ ٩ٖ ٠ِح٠لاز ٙؿ سق٬ؿ ؤ٧ سٚل 

 .ٜص٬فج ١ُ ج٠٬ٚٝر جـج د٬ٚز ؿ١٧ سٚف٬خ 

 ٝـج ٧ظخ ُؿٟ سٚف٬خ جلافٙحٟ ػس٩ ج٠ٝفػٞر جلاؾ٬فذ ١٠ جٝػلحدحز

 :٬٧ظخ ٠فجُحذ ٠ح ٩ٞ٬ 

 ؤ١ ق٬حؿذ جٝؾًإ جِٝن٧جث٩ ٬ئؿ٨ ج٩ٝ ج٢ؾٗحى ؿٙر جٝسٜفجف٬ر  (1)

(Precision) 
 Trueness ؤ١ ق٬حؿذ جٝؾًإ ج٢٠ٝسٌٟ ٬ئؿ٨ ج٩ٝ ج٢ؾٗحى جٝػ٬ٚٚر  (2)

 ؤ١ ج٢ؾٗحى جٝؾًإ جِٝن٧جث٩ ٬ئ٨ ج٩ٝ جفسٗحٍ ؿٙر جٝسٜفجف٬ر (3)

 ؤ١ ج٢ؾٗحى جٝؾًإ ج٢٠ٝسٌٟ ٬ئؿ٨ ج٩ٝ جفسٗحٍ جٝػ٬ٚٚر (4)

 :٢٬٧نإ ١ُ ـٝٛ جٝػحلاز جلاس٬ر 
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 خػأ يٌخؼى خػأ ؿضّائٓ هضبهجا

 ٜد٬ف ٜد٬ف جٝسٜفجف٬ر ٢٠ؾٗير ٧جٝػ٬ٚٚر ٢٠ؾٗير

 ٜد٬ف و٬ٔف جٝسٜفجف٬ر ٠فسِٚر ٧جٝػ٬ٚٚر ٢٠ؾٗير

 و٬ٔف ٜد٬ف جٝسٜفجف٬ر ٢٠ؾٗير ٧جٝػ٬ٚٚر ُح٬ٝر

 و٬ٔف و٬ٔف جٝسٜفجف٬ر ٠فسِٚر ٧جٝػ٬ٚٚر ٠فسِٗر

٧دـٝٛ ٖب١ ؤٖيل جٝػحلاز ٩٥ جٝس٩ ١٧ٜ٬ ٦٬ٖح ٜل ١٠ جٝسٜفجف٬ر ٧جٝػ٬ٚٚر ُح٬ٝسح١ 

 ٥٧ـج١ ٢٬نإ١ ١٠ ج٢ؾٗحى جٝؾًإ جِٝن٧جث٩ ٧جٝؾًإ ج٢٠ٝسٌٟ

٧دـٝٛ ٖب٤٢ ١ٜ٠٬ جظ٠حلا سٚل٬ٟ ٠وحؿف جٝؾًإ ج٬ٞ٠ِٝر ٩ٖ ٠ِح٠ل جٝسػح٬ٝل ج٩ٝ 

 :جلأؾًحء جلاس٬ر 

 ؤؾًحء سِق٨ ٢٬ِٞٝر (1)

 جؾًحء سِق٨ ٧ٜٞٝجنٕ ج٠ٝلسؾؿ٠ر (2)

 ؤؾًحء سِق٨ ٧٠ٞٝج ؿج٠ٝفظ٬ِر (3)

 ؤؾًحء سِق٨ ًٝٞف٘ ج٠ٝلسؾؿ٠ر (4)

 ؤؾًحء سِق٨ ٠ِٞٝح٬ف٣ (5)

 ؤؾًحء سِق٨ ٝلاظ٦قذ ج٠ٝلسؾؿ٠ر (6)

 ؤؾًحء سِق٨ ٝسلظ٬ل ج٢ٝسحثط (7)

 ؤؾًحء سِق٨ ٝٞػلحدحز (8)

 ؤؾًحء سِق٨ ٢ٞٝٚل (9)

 ؤؾًحء سِق٨ لإُؿجؿ جٝسٚحف٬ف (10)
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 أٌّاؽ ّيظبدر الأخػبء فٓ اهخضبهٖل اهنٖيٖبئٖج

 

 :أخػبء ؿٌد أخذ اهـٌٖبح  (1)

 .س٧ٞش ج٢٬ِٝر ١٠ ج٧ُٝحء ؤ٧ جلأ٢حد٬خ  -1

 .جلسؾؿجٟ ٧ُحء ٬ٓف ٢٠حلخ  -2

-  ُؿٟ ج٠ٝقض –١٠ ٢٠ًٚر ٬ٓف ٢٠حلدر )جلسؾؿجٟ ٢٬ُر ٬ٓف ٠٠صٞر  -3

  .(٧ٙز ٬ٓف ٠لاثٟ

 :أخػبء يً ٌلل ّخخزًٖ اهـٌٖبح  (2)

 .ُؿٟ ٓٞ٘ ا٢حء ج٢٬ِٝر  -1

س٧ٞش ج٢٬ِٝر ١٠ ٠وحؿف ؾحفظ٬ر ٜحلأدؾفذ جِٝي٬٧ر ٩ٖ ج٧٦ٝجء  -2

 .٧جلأسفدر ١٠ ظ٧ ج٠ِٝل 

جٝسؾق١٬ ٢ُؿ ؿفظر ػفجفذ ٬ٓف ٢٠حلدر ٠٠ح ٬ئؿ٪ ا٩ٝ سٜل٬ف دِى  -3

 .ج٠ٝفٜدحز جِٝي٬٧ر 

  .(PAH)سػٞل دِى ج٠ٝفٜدحز جٝػلحلر ٝٞي٧ء  -4

 – ٬٠٬ٜحث٬حً –٬ٖق٬حث٬حً )ُؿٟ جلأؾـ ٩ٖ جلاُسدحف صدحز ج٢٬ِٝحز  -5

  .(د٧ٝ٧٬ظ٬حً

 .ُؿٟ جلسؾؿجٟ ٧٠جؿ ػحٌٖر ٢٠حلدر  -6

 .جٝسؾق١٬ ج٬٧ًٝل ٢٬ِٞٝر ٙدل جٝسػ٬ٞل  -7

  .( لؿجؿجز ٠ًح٬ًر – ٧٢ٍ –٢ٌحٖر )جلسؾؿجٟ ا٢حء ٬ٓف ٢٠حلخ  -8
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 :أخػبء يً اهخـرف ؿوٓ اهـٌٖبح  (3)

 .جلسدؿجل ٢٬ُر دإؾف٨  -1

 .٧ٙز ٬ٓف ل٬ٟٞ ؤ٧ ٬ٓحخ ج٠٧ِٞ٠ٝحز  -2

 

 :أخػبء يً خضغٖر اهـٌٖبح  (4)

  .(ؤؿ٧جز ًػ١ ج٢٬ِٝحز)٬ٟٙ جٝسظحفخ جٝٔٗل  -1

 .ُؿٟ جٝسظح٢ك  -2

 .جٝٗٚؿ دحٝسدؾف ٧٠ٝجؿ ٠سًح٬فذ  -3

ٌف٧ٕ ٥يٟ ج٢٬ِٝحز ٧ُؿٟ سٜفجف٬س٦ح د٢ٗك جٌٝف٧ٕ ٜحؾسلإ  -4

 .٧ٙز ٧ػفجفذ ج٦ٝيٟ 

 

 :أخػبء يً اهنّاضف اهيشخخديج  (5)

 .جلسؾؿجٟ ٧ٜجنٕ ٬ٓف ٬ٚ٢ر  -1

 .جلسؾؿجٟ ٠ـ٬دحز ٬ٓف ٬ٚ٢ر  -2

 .ل٧ء سؾق١٬ ج٧ٜٝجنٕ  -3

 .جلسؾؿجٟ ٧ٜجنٕ ج٢س٦ز ولاػ٬س٦ح  -4

 .جلسؾؿجٟ ػظ٧ٟ ٬ٓف وػ٬ػر ١٠ ج٠ٝـ٬دحز  -5

 .ُؿٟ ـ٧دح٬٢ر ج٧ٜٝجنٕ ٜح٠ٞر  -6

 .سدؾف ج٧ٜٝجنٕ  -7

 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

159 

 

 :أخػبء يً اهيّاد اهيرسـٖج ّاهلٖبشٖج اهيشخخديج  (6)

 .٧٠جؿ ٠فظ٬ِر ٬ٓف ٬ٚ٢ر  -1
 .ؤؾًحء ١٠ سؿجؾل ٧٠جؿ ٓف٬در ٩ٖ ج٧٠ٝجؿ ج٠ٝفظ٬ِر  -2

  .(٠صل جٝٞق٧ظر)جؾسلإ ٬ٖق٬حث٫ د١٬ ج٢٬ِٝر ٧ج٠ٝحؿذ ج٠ٝفظ٬ِر  -3

 .جلسؾؿجٟ ٬ٟٙ ٠فظ٬ِر ؾحًثر  -4

 – سدؾف –س٬ٔف ج٠ٝحؿذ ج٠ٝفظ٬ِر ٢س٬ظر سؾق١٬ ٬ٓف ٢٠حلخ  -5
 .جؿ٠وحه 

 .جلسؾؿجٟ ٧٠جؿ ٠فظ٬ِر ج٢س٦ز ٖسفذ ولاػ٬س٦ح  -6

 .ؤؾًحء ٩ٖ سػي٬ف ج٧٠ٝجؿ ج٠ٝفظ٬ِر  -7

 

 :أخػبء يً ػرٖلج اهلٖبس اهيشخخديج  (7)

 .جٝػ٧٬ؿ ١ُ جًٝف٬ٚر ٧ُؿٟ اسدحٍ جًٝف٬ٚر س٠ح٠حً  -1
 .ؤؾًحء ٢ُؿ جٝسػي٬ف ؤ٧ جٝؾًٞ ؤ٧ جلإيحٖر  -2

 .جلسؾؿجٟ ٬ٞ٠ُحز سػ٬ٞ٬ٞر ؾحًثر  -3

 .ُؿٟ جلاٝسقجٟ دح٠ٝؿ٨ جٝـ٪ ٬وٞغ  -4

 .ا٠٥حل ج٠ٝؿ٨ جٝؾ٫ً ٝٞسظفدر  -5

 .ا٠٥حل ػؿ جٝس٬٬٠ق  -6

 .ا٠٥حل ٬ٟٙ جٝسظحفخ جٝٔٗل  -7

 .ُؿٟ ٠لاػٌر ٧ٙز جٝسٗحُل دؿٙر  -8

 .ُؿٟ يدً ؿفظر جٝػفجفذ دؿٙر  -9

 .ا٠٥حل سفجٜخ جٝؾ٧ًً ٧سؿجؾ٦ٞح ٩ٖ ٬ٙحك ٬ًٕ جلا٢دِحش  -10
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 :أخػبء يً اهيـبٖرث  (8)

 .ؤؾًحء ٩ٖ ٬ٙحك جٝػظ٧ٟ  -1

 :أخػبء اهّزً  (9)

 .ُؿٟ يدً وٗف ج٬٠ٝقج١  -1
 .ُؿٟ ٠ِح٬فذ ج٬٠ٝقج١  -2

 :أخػبء يً اشخخداى الأسِزث  (10)

 .ُؿٟ ٢ٌحٖر جلأظ٦قذ ج٠ٝلسؾؿ٠ر  -1
 .جٝس٧ٞش  -2

 .ُؿٟ سظ٬ٕٗ جلأظ٦قذ  -3

 .جلسؾؿجٟ ؤظ٦قذ ٬ٓف ٢٠حلدر ٧ا٠٥حل يد٦ًح  -4

 .ُؿٟ ٠فجظِر ٬ُ٧٢ر ج٢ٝسحثط  -5

 .ا٠٥حل و٬ح٢ر جلأظ٦قذ  -6

 .سإص٬ف جٝػفجفذ ٧ج٦ٜٝفدحء ٧ج٠ٝظحل ج٢ٔ٠ٝح٬ًل٫ ٩ُٞ جلأظ٦قذ  -7

 :أخػبء يً اشخخداى اهيبظبح اهزسبسٖج  (11)

  .(ـجز ػظ٧ٟ ٠سٗح٧سر)جلسدؿجل ج٠ٝحوحز  -1
 .جلسؾؿجٟ ج٠ٝحور ٬ٓف ج٢٠ٝحلدر  -2

 .جلسؾؿجٟ ج٠ٝحوحز ٠دٞٞر  -3

 .جلسؾؿجٟ ٠حوحز ٬ٓف ٠ِح٬فذ ؤ٧ ٬وِخ ٠ِح٬فس٦ح  -4
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ًف٬ٚر جلالسؾؿجٟ ٬ٓف جٝوػ٬ػر ٠صل ُؿٟ جلأؾـ ٩ٖ جلاُسدحف ٧ٙز  -5
جٝسٗف٬ْ ؤ٧ ُؿٟ جلسؾؿج٦٠ح ٩٥٧ ٩ٖ ٧يَ فؤل٫ ٧ ُؿٟ ٠لاػٌر 

 .ُلا٠حز جٝدؿء ٧ج٦٢ٝح٬ر دؿٙر ٧٧ظ٧ؿ ٖٚحُحز ٧٥جء 

 . ُؿٟ ٢ٌحٖر ج٠ٝحوحز ٬ظِل ٖفجٓحز د١٬ لًػ٦ح جٝؿجؾ٫ٞ ٧ج٠ٝػ٧ٞل -6

 . ُؿٟ جٝس٢د٤ ٧جٝؿٙر ٩ٖ جلالسؾؿجٟ  -7

 :أخػبء يً اشخخداى اهيبظبح الأّخّيبخٖنٖج  (12)

 .جلسدؿجل ج٠ٝحوحز ـجز ػظ٧ٟ ٠ؾسٞٗر  -1

 .ؤؾًحء ٩ٖ جٝػظ٧ٟ  -2

 .ُؿٟ ؤػٜحٟ جًٝفٕ ج٠ٝسػفٛ  -3

 .جلسؾؿجٟ ٠حور ؤًفج٦ٖح سلفخ ج٠ٝػح٬ٝل  -4

 .جٝسوح٘ ج٠ٝػح٬ٝل ٩ُٞ جٝلًغ جٝؾحفظ٫  -5

 .سٗف٬ْ ج٠ٝحور دلفُر قجثؿذ  -6

 .لػخ ٖٚحُحز ٧٥جء  -7

 :أخػبء يً أّؿٖج خفرٖغ اهسرؿبح  (13)

 .ج٢لؿجؿ ادفذ لػخ ٧سٗف٬ْ ج٢٬ِٝحز  -1

 .جلسؾؿجٟ ؤظ٦قذ ٬ٓف ٠ِح٬فذ  -2

 .٧ظ٧ؿ ؤ٢حد٬خ ؤ٧ و٠ح٠حز ٬سلفخ ٦٢٠ح ج٠ٝػح٬ٝل  -3

 .ج٢لؿجؿ جلأ٢حد٬خ ؤ٧ جٝو٠ح٠حز  -4

 .ُؿٟ يدً جٝػظ٧ٟ ج٠ٝػ٢٧ٚر  -5

 .ؤؾًحء ١٠ ُؿٟ ؿٙر لفُر ج٠ٝيؾحز ج٢ٝحٙٞر ٠ٞٝػح٬ٝل  -6
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 :أخػبء يً اهخوٖج اهيشخخديج فٓ اهلٖبس  (14)

 .٧٬ُخ دحٝؾ٬ٞر ٜحؾسلإ جٝنٗح٬ٖر ؤ٧ جلسؾؿجٟ ؾلا٬ح ٠ؾسٞٗر  -1

 .جلسؾؿجٟ ؾلا٬ح ٬ٓف ٢٠حلدر ٧٢ٍٜ جٝقظحض ؤ٧ جٝػظ٧ٟ  -2

 .٧يَ جٝؾ٬ٞر دًف٬ٚر ٬ٓف وػ٬ػر  -3

 .ُؿٟ ٠لء جٝؾ٬ٞر دػظٟ ٜحٕ  -4

 .جلسؾؿجٟ ؾلا٬ح ٠دٞٞر ١٠ جٝؾحفض  -5

 .جلسؾؿجٟ ؾلا٬ح ـجز ل٧ًع ٠ؾؿ٧نر ؤ٧ ؾن٢ر  -6

 .٧ظ٧ؿ ٖٚحُحز ٧٥جء ؿجؾل ج٠ٝػح٬ٝل ج٠ٝٚحلر  -7

 .جلسؾؿجٟ ؾلا٬ح ٬ٓف ٬ٌ٢ٗر  -8

 

 :أخػبء سِبز اهفّخّيٖخر  (15)

 .ؤؾًحء ١٠ ُؿٟ يدً ٧ًل ج٧٠ٝظر ج٠ٝلاث٠ر ٬ٚٞٝحك  -1
 .ُؿٟ ٧ظ٧ؿ ٜصحٖر ي٧ث٬ر ٜح٬ٖر ٠صل جلسؾؿجٟ ج٠ٞٝدحز جٝٚؿ٠٬ر  -2

ُؿٟ ٢ٌحٖر ج٢ٌٝحٟ جٝي٧ث٫ ٠صل ج٠ٝفج٬ح ٧جِٝؿلحز ٧٧ظ٧ؿ ؤسفدر ؤ٧  -3
 .ؤدؾفذ ٦٬ُٞح 

ُؿٟ جلسؾؿجٟ جٝظ٦حق ج٢٠ٝحلخ ٜحلسؾؿجٟ ظ٦حق د٠فنغ دؿلًا ١٠ آؾف  -4
 .٠ق٧ؿ دأ٤٬ٝ اًُحء ي٧ءج ٧ػ٬ؿ ٧ًل ج٧٠ٝظر 

 .ُؿٟ يدً جٝظ٦حق  -5

 .ا٠٥حل ؤ٬ر ػ٧٬ؿ  -6

 .ُؿٟ يدً ٢ًٚر جٝوٗف  -7
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 .ؿؾ٧ل ي٧ء ٩ٖ ٓفٖر ج٢٬ِٝر  -8

 .ُؿٟ يدً ٖسػر ٢حٖـذ جٝظ٦حق ٝؿؾ٧ل جٝي٧ء  -9

 .جلسؾؿجٟ ٠فنغ ؾًإ  -10

 .جلسؾؿجٟ ٜحنٕ سٜد٬ف جٝي٧ء ٬ٓف وحٝغ ؤ٧ ٬ٓف ٠يد٧ً  -11

 .٠ؿ٨ ٬ٓف ٠لاثٟ ٬ٚٞٝحك  -12

 .٠لظل ٩ًِ٬ ـدـدحز ُح٬ٝر  -13

 .ٙفجءجز ٬ٓف صحدسر ٝسـدـخ جٝس٬حف  -14

 

 :أخػبء يً خشسٖل الاشخسبتج  (16)

 .جلسؾؿجٟ ٠ؿ٨ ٬ٓف ٢٠حلخ  -1

 .ؤؾًحء ٩ٖ جٝٚفجءذ  -2

 .جلسدؿجل ج٢ٝسحثط  -3

 .ؤؾًحء ٩ٖ جٝسلظ٬ل  -4

 

 :أخػبء يً اهضشبتبح  (17)

 . ٧ػلحخ جٜٝل٧ف جٝظدف٬ر –ؤؾًحء ػلحد٬ر ٩ٖ ج٧ٝػؿذ ج٠ٝلسؾؿ٠ر  -1

 .سٚف٬خ جلأفٙحٟ  -2

 .ُؿٟ ػلحخ ٬ٟٙ جٝسظفدر جٝٔٗل ٢٬ِٞٝر ؤ٧ جٜٝحنٕ ج٠ٝلسؾؿٟ  -3

 .ُؿٟ جلسؾؿجٟ ٠ِح٠ل ج٠سوحه وػ٬غ  -4

 .ا٠٥حل ؤ٧ جلسؾؿجٟ ٠ِح٠ل سؾ٬ٕٗ ٬ٓف وػ٬غ  -5

 .ُؿٟ ج لا٢سدح٣ ٩ُٞ جلا٢سٚحل ا٩ٝ ٠ؿ٨ ٬ٙحك آؾف  -6
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 :أخػبء أذٌبء ٌلل اهلراءاح  (18)

 .جٝؾًإ ٩ٖ سو٬٢ٕ جلأؾًحء ٧ؾ٦ًٞح  -1

 .جٝؾًإ ٩ٖ جٝس٦ظثر  -2

  .( ٬ٓف ٜح٠ٞر–٠ن٥٧ر )ؤؾًحء ٢ٚل  -3

 

 :أخػبء ؿٌد خشسٖل اهٌخبئز  (19)

 .جلسدِحؿ ؤؾًحء ج٢٬ِٝر  -1

 .ُؿٟ جسؾحـ اظفجءجز يدً ٧سإ٬ٜؿ جٝظ٧ؿذ  -2

 .جلسدِحؿ جٝػحلاز ؾحفض ٠ؿ٨ جٝيدً  -3

 :٧سد١٬ ج٠ٝؾًًحز جٝسح٬ٝر دِى ٠وحؿف جٝؾًإ ٩ٖ جٝسػح٬ٝل ج٬٠٬ٜٝحث٬ر 
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اهخغٖٖر ؿٌد 
 اهٌشخ ّاهٌلل 

 اهـٌٖج اهخبػئج  اهلراءث اهخبػئج

غٖبة اهغتػ 
 الإضظبئٕ

 

يضبنل أخذ 
 اهـٌٖبح

 

 

ؿدى الاُخيبى 
 تبهخفبظٖل

 

 

 

 
 الأخػبء

 

 
 اهيـبٖرث اهخبػئج 

 
 اهفلد

 

 
 اهػرٖلج اهخبػئج 

 

 
 اهخوّد 
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 يظبدر تـع الأخػبء فٓ اهلٖبشبح

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

اهخلوتبح  يِبرث اهيضول 
 اهتٖئٖج

ؿدى ذتبح 
 الأسِزث 

 اهفلد اهيخفبّح

 

اهخلٌٖبح 
 اهيخبضج

 

 

خفبّح 
 اهيوّذبح

 

 

 

 

 ؿدى اهدكج
 

اهيضبفؼج ؿوٓ 
 كدرث الاضخيبل 

 خفبّح اهـٌٖج

 

غتػ 
 اهنّاضف

 

خفبّح 
 اهخسبرة اهغفل 
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 تـع يظبدر ؿدى دكج اهٌخبئز

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 اهخداخلاح  اهيـبٖرث اهفلد 

 ضّٖد اهيضول

 

 اهضّٖد اهٌؼرٔ

 

 

 خأذٖر اهّشػ

 

 

 

 

 اهضّٖد
 

 خسبرة اهغفل 

غتػ اهلدرث 
 ؿوٓ الاضخيبل

 

 
 اهخوّد

 

 ضّٖد الأسِزث 
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 يظبدر اهضّٖد فٓ اهلٖبشبح

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

خشوشل  ٌّؽ اهـٌٖج 
 اهضٖبزث

اهخـرف ؿوٓ 
 اهيوّذبح 

ّكح اهخخزًٖ 
 ّالاضخفبؼ

 

اهـٌٖبح 
 اهفرؿٖج

 

 

يـبهسج ّضفؼ 
 اهـٌٖبح

 

 

 

 

 اهـٌٖج
 

 
 ضسى اهـٌٖج 

 
 يـبٖرث اهـٌٖبح

 

 
 ؿدد اهـٌٖبح

 

ػرق اهخضغٖل 
اهلٖبشٖج لأخذ 

 اهـٌٖبح 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انفظم انتاضغ
 

 فٗ يٕاطفح الأٚسٔ انًظطهذاخ ٔانتؼارٚف

17025 
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 خبشؾاهفظل ال

 17025 فٗ يٕاطفح الأٚسٔ انًظطهذاخ ٔانتؼارٚف

 

ُذا اهفظل ّٖغص ّّٖضد اهيظػوضبح اهيخخترٖج اهيخـولج تبهسّدث نيب خشخخدى 

 .(8402)فٓ ادارث اهسّدث ػتلب هيخػوتبح الاٖزّ ركى 

  :Accredited Laboratory يـخيد  يـيل

 . سٟ جُس٠حؿ٣ لاظفجء جٝسػح٬ٝل د٧جلًر ظ٦ر ٠ػ٬ٞر ؤ٧ ؿ٬ٝ٧ر ٠ح٢ػر٠ِ٠ل

 :Auditeeخفخٖص  

 .جٝظ٦ر جٝس٩ سٟ جٝسٗس٬م ٦٬ُٞح

  : Compatibilityخّافق 

 .ٙحد٬ٞر لالسؾؿجٟ ٠ِح سػز نف٧ً ٠ػؿؿذ لا٢ظحق ٠سًٞدحز ٢٬ِ٠ر

  : Conformityخػبتق 

 .جلس٬ٗحء ٠سًٞدحز ٢٬ِ٠ر ٥٧ـج جٝسِف٬ٕ ٙحدل ٝٞسًد٬٘ لأٓفجى ٠ٚح٬٬ك ج٬ُ٧٢ٝر

  :Contract reviewيراسـج اهـلد 

٢نحًحز ٢٠س٠ٌر سظف٨ ١٠ ٙدل ج٧٠ٝفؿ ٙدل جٝس٬ٙ٧َ ٩ُٞ جِٝٚؿ ٝٞسإٜؿ ١٠ ج١ 

٠سًٞدحز جٝظ٧ؿذ ٙؿ سٟ سِف٦ٗ٬ح دنٜل ٜح٠ل ؿ١٧ ؤ٨ ٧٠ٓى ٧٧صٚز ١ٜ٠٬٧ 
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٠٧فجظِر جِٝٚؿ فد٠ح سٜفف ٩ٖ ج٧ًجف ٠ؾسٞٗر ١٠ جٝسِحٙؿ . جؿفج٦ٜح ١٠ ٙدل ج٧٠ٝفؿ 

 .٠ٜٞح سًٞخ ـٝٛ

 : Contractorاهيلبّل 

 "جًٝفٕ جلأ٧ل ٩ٖ ج٠ِٝل" ج٧٠ٝفؿ ٩ٖ جٝػحلاز جٝسِحٙؿ٬ر ٧٥٧ جػ٬ح٢ح ٬نحف ج٤٬ٝ 

  :Corrective actionأفـبل خظضٖضج 

٩٥ جلأِٖحل جٝس٩ سظف٨ لاقجٝر جلدحخ ٧ظ٧ؿ ُؿٟ س٧جٖ٘ ؤ٧٬ُ٧خ ج٧ ٧٠جٕٙ ٬ٓف  

٠ف٧ٓخ ٦٬ٖح ؤؾف٨ ٢٠َٝ سٜفجف٥ح ٩٥٧ فد٠ح سن٠ل جلاظفجءجز ٧جلا٠ٌ٢ر ٧ٞٝو٧ل 

ج٩ٝ سػل١٬ ج٬ُ٧٢ٝر ٩ٖ ؤ٨ ٠فػٞر ١٠ ٠فجػل ػٞٚر ج٬ُ٧٢ٝر  ٢٥٧حٛ ٖف٘ د١٬ 

ٖحٝسوػ٬غ ٬ن٬ف ج٩ٝ سظؿ٬ؿ ؤ٧ سِؿ٬ل جلاؾسلإ " جلأِٖحل جٝسوػ٬ػ٬ر"٧ " جٝسوػ٬غ"

٩ٖ ُؿٟ جٝس٧جٖ٘ جٝٚحثٟ د٠٢٬ح سن٬ف جلأِٖحل جٝسوػ٬ػ٬ر ج٩ٝ جقجٝر جلدحخ ُؿٟ 

 .جٝس٧جٖ٘

  :Customerاهـيٖل 

" . ج٠ٝنسف٨"٠لسٚدل ج٢٠ٝسط ١٠ ٙدل ج٧٠ٝفؿ ، ٩ٖ٧ ػحلاز جٝسِحٙؿ ٬ل٩٠ ج٬٠ِٝل 

١ٜ٠٬٧ ؤ١ ١٧ٜ٬ . ٧فد٠ح ١٧ٜ٬ ج٬٠ِٝل ٠صلا ج٠ٝلس٦ٞٛ ج٦٢ٝحث٩ ج٠ٝلس٠ِل ؤ٧ ج٠ٝنسف٨

 .٬٥ثر ؿجؾ٬ٞر ؤ٧ ؾحفظ٬ر

  :Defectؿٖة 

 .ُؿٟ ج٧ٖٝحء د٠سًٞدحز جلالسؾؿجٟ ج٠ٝٚو٧ؿذ ؤ٧ جٝس٧َٙ ج٧ِٚ٠ٝل ٧ـٝٛ ٬سِٞ٘ دحلأ٠ح١
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  :Degree of demonstrationدرسج الاؼِبر 

٥٧ـج . ج٠ٝؿ٨ جٝـ٨ ٩ًِ٬ ٬ٝؿٝل ٩ُٞ جٝصٚر ٩ٖ ج١ ٠سًٞدحز ٠ػؿؿذ ٙؿ سٟ جلاٝسقجٟ د٦ح

ج٠ٝؿ٨ ٬ِس٠ؿ ٩ُٞ ٠ِح٬٬ف ٠صل جلاٙسوحؿ ٧ جٝس٬ِٚؿ ٧جلادسٜحف ٧جلا٠ح١ ٧جلاُسدحفجز 

. جٝد٬ث٬ر

 : Dependabilityكبتوٖج الاؿخيبد 

صٚر جلاؿجء : جوًلاع ظ٠ح٩ُ ٬لسؾؿٟ ٧ٝوٕ جلاؿجء ج٠ٝسحع ٧ج٧ِٝج٠ل ج٠ٝئصفذ  

٬٧لسؾؿٟ جٝسِد٬ف ًٖٚ ٧ٞٝوٕ جِٝحٟ . ٧جلس٠فجف٬ر جلاؿجء ٧جلاؿجء ج٠ٝؿُٟ ٝٞو٬ح٢ر 

٩ٖ و٧فذ ٬ٓف ٢٢ٚ٠ر ٧٥٧ ٧جػؿ ١٠ ج٠ٌٝح٥ف جٝس٩ سِس٠ؿ ٩ُٞ ج٧ٝٙز دح٢ٝلدر 

 .٬ُ٧٢ٞٝر

  :Design reviewيراسـج اهخظيٖى 

س٧ص٬٘ نح٠ل ٧جؾسدحف ٢٠سٌٟ ٝٞسو٬٠ٟ ٝس٬٬ٟٚ ٙؿفس٤ ٩ُٞ ج٧ٖٝحء دحنسفجًحز جٝظ٧ؿذ 

. ٧جٝسِفٕ ٩ُٞ ج٠ٝنحٜل ج١ ٧ظؿز ٧جٙسفجع جٝػ٧ٞل

   :Disposition of non conformityخضرٖم ؿدى اهخّافق 

فد٠ح ٬إؾـ . ٧٥ جِٝٗل جٝـ٨ ٬ئؿ٨ ِٝؿٟ جٝس٧جٖ٘ د٦ؿٕ جٝسٔٞخ ٩ُٞ ُؿٟ جٝس٧جٖ٘

جِٝٗل ٩ُٞ لد٬ل ج٠ٝصحل سوػ٬غ ٠صل جولاع ؤ٧ سظؿ٬ؿ ج٠ِٝل ؤ٧ ج٠س٬حق ٝسِؿ٬ؿ 

. جٝس٧ص٬٘ ؤ٧ ج٠ٝسًٞخ
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  :Entityضخظٖج أّ يبدث 

٧ٜل ٠حؿذ ؤ٧ نؾو٬ر فد٠ح س١٧ٜ . ٩٥ ٠ح ١ٜ٠٬ ج١ ٧٬وٕ ٬٧ِسدف دنٜل ٖفؿ٨

 .٢نحً ؤ٧ ٢حسط ؤ٧ ٬٥ثر ٢ٌٜحٟ ٜح٠ل ؤ٧ نؾه ؤ٧ ج٨ ٠ظ٧٠ُر ١٠ ـٝٛ

  :Gradeدرسج 

و٢ٕ ؤ٧ فسدر س٩ًِ ٝٞنؾو٬ر جٝس٩ ٦ٝح ٢ٗك جلالس٠ِحل ج٩ٗ٬ٌ٧ٝ ١ٜٝ٧ د٠سًٞدحز 

. ٧جٝؿفظر سِٜك جؾسلإ ٠ؾًً ٬٠٠٧ق ٩ٖ ٠سًٞدحز ج٬ُ٧٢ٝر. ٠ؾسٞٗر ١٠ جٝظ٧ؿذ

 .جٝسٜٞٗر ٧جلا٥س٠حٟ ١٧ٜ٬ ٩ُٞ جلالسؾؿجٟ ج٩ٗ٬ٌ٧ٝ ٧ُلاٙر

  :Laboratory accreditation ؿيلاؿخيبد اهى

 ٩ُٞ ج٤٢ ٠ئ٥ل لإظفجء جؾسدحفجز ٢٬ِ٠ر ؤ٧ ٠ِ٠ل٧٥ جٝس٬٬٠ق جٝفل٩٠ لاؾس٬حف 

. 17025ؤ٧٢جٍ ٠ػؿؿذ ١٠ جلاؾسدحفجز ٧ٖٚح ٠ٝسًٞدحز افنحؿجز جلا٬ق٧ 

 : Laboratory authorization system  ؿبيلٌؼبى خفّٖع اهى

. ُح٠ل٢ٌحٟ ٤ٝ ٧ٙجُؿ٣ جٝؾحور لاظفجء ٧جؿجفذ س٬ٗ٢ـ جٝس٬٧ٗى ٟٝٞ

 : authorization criteria (Laboratory) ؿبيليـبٖٖر خفّٖع اهى

٠ظ٧٠ُر ١٠ ج٠ٝسًٞدحز ٬لسؾؿ٦٠ح ظ٦حق نث١٧ جٝد٬ثر لالس٬ٗحث٦ح دح٠ٝؾسدفجز ١٠ 

. جظل س٬٧ٗي٦ح

  :Laboratory proficiency test ؿبيلاخختبر نفبءث اهى

. ُح٠ل د٧جلًر ٠ٚحف٢حز لاؾسدحفجز د١٬ ج٠ُٟٝلسػؿ٬ؿ جؿجء جٟٝ
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  :Management reviewيراسـج الإدارث 

س٬٬ٟٚ فل٩٠ ٬ظف٨ د٧جلًر جلإؿجفذ ج٬ِٞٝح ٩ُٞ ٧يَ ٢ٌحٟ جٝظ٧ؿذ ٧ٜٗحثس٤ ٧ُلاٙس٤ 

٢٧سحثط جٝسٗس٬م ٩ُٞ جٝظ٧ؿذ ٩٥  ٧جػؿذ ١٠ ج٠ٝؿؾلاز . دل٬حلر جٝظ٧ؿذ ٧جلا٥ؿجٕ

. ٠ٝفجظِر جلاؿجفذ 

 : Model for quality assuranceضنل هخأنٖد اهسّدث 

٩٥ ٠ظ٧٠ُر ٠سًٞدحز ٠ؾسحفذ ٢ٌٝحٟ جٝظ٧ؿذ ٢٢ٚ٠٧ر سسيحٖف ٝس٩ٗ د٠سًٞدحز سح٬ٜؿ 

. جٝظ٧ؿذ ٩ٖ ػحٝر ٢٬ِ٠ر

 : Non conformityؿدى اهخّافق 

ُؿٟ جلس٬ٗحء ٠سًٞدحز ٠ػؿؿذ ٥٧ـج جٝسِد٬ف ٩ًٔ٬ ػ٧٬ؿ ؤ٧ ٬ٓحخ ٧جػؿج ؤ٧ ؤٜصفج ١٠ 

ؾوحثه جٝظ٧ؿذ ٠سي٢٠ح ؾوحثه جلاُس٠حؿ ؤ٧ ٢ُحوف ٢ٌحٟ جٝظ٧ؿذ ١٠ ٠سًٞدحز 

. ٢٬ِ٠ر

  :Objective evidenceدهٖل يّغّؿٓ 

٠٧ِٞ٠حز ١ٜ٠٬ جصدحز وػس٦ح ٠لس٢ؿذ ج٩ٝ ػٚحث٘ ٬ػول ٦٬ُٞح ؾلال ج٠ٝلاػٌحز 

. ؤ٧ ج٬ٚٝحك ؤ٧ جلاؾسدحف ؤ٧ ٧لحثل ؤؾف٨

  :Organizationاهيٌؼيج 

نفٜر ؤ٧ ٠ئللر ؤ٧ ٢٠نإذ ؤ٧ ٦ِ٠ؿ ؤ٧ ظقء ٦٢٠ٟ ؾحه ؤ٧ ُحٟ ٦ٝح ٧ٌحث٦ٗح 

. ٧جؿجفس٦ح جٝؾحور ٥٧ـج جٝسِف٬ٕ وػ٬غ لأٓفجى ٠ِح٬٬ف جٝظ٧ؿذ
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  :Organization structureاهخرنٖة اهخٌؼٖيٓ 

ج٠ٝلس٬٧حز ٧ج٬٦ٝثحز ٧جِٝلاٙحز ج٠ٝفسدر ٩ٖ ٠٢ً ٬سٟ ١٠ ؾلا٤ٝ ج٤٠ٌ٢٠ٝ جؿجء 

. ٧ٌٝحث٦ٗح

 :Preventive action فـل ّكبئٓ 

٧٥ جِٝٗل جٝـ٨ ٬سؾـ لإقجٝر ؤلدحخ ُؿٟ جٝس٧جٖ٘ ؤ٧ ج٬ِٝخ ؤ٧ ؤ٨ ػحلاز ٬ٓف 

٧فد٠ح ٬سي١٠ ـٝٛ س٬ٔفجز ٩ٖ جلإظفجءجز . ٠ف٧ٓخ ٦٬ٖح ٢٠َٝ ػؿ٧ص٦ح 

. ٧جلأ٠ٌ٢ر ٝسػل١٬ جٝظ٧ؿذ ٢ُؿ ؤ٨ ٠فػٞر ١٠ ػٞٚر ج٬ُ٧٢ٝر

 : Procedureػرٖلج اهـيل 

ًف٘ ٢ٌحٟ : ٠صحل)ًف٬ٚر ٠ػؿؿذ لإظفجء ٢نحً ٩ٖ٧ ػحلاز ُؿ٬ؿذ س٧ص٘ جًٝف٬ٚر 

" ًف٬ٚر ٧٠صٚر"ؤ٧ " ًف٬ٚر ٠ٜس٧در"٢ُ٧ؿ٠ح س٧ص٘ جًٝف٬ٚر ٬لسؾؿٟ جٝسِد٬ف  (جٝظ٧ؿذ

٧سػس٨٧ جًٝف٬ٚر ج٠ٜٝس٧در ؤ٧ ج٧٠ٝصٚر ٩ُٞ ٓفى ٢٧ًح٘ ج٢ٝنحً ٠٧حـج ٬ظخ ٤ٞ٠ُ 

٧د٧جلًر ١٠ ٠٧س٩ ٧ؤ١٬ ٬ٜ٧ٕ ل٬ظف٨ ٧٢٧ٍ ج٧٠ٝجؿ ٧جلاظ٦قذ ٧ج٧ٝصحث٘ 

. ج٠ٝلسؾؿ٠ر ٬ٜ٧ٕ ١ٜ٠٬ يدً ٧سلظ٬ل ٢س٬ظر جًٝف٬ٚر

 : Processاهـيوٖج 

٠ظ٧٠ُر ج٠ٝوحؿف ٧ج٢ٝنحًحز ٧ُلاٙس٦ح ج٠ٝفسدًر ٧جٝس٩ سػ٧ل ج٠ٝؿؾلاز ج٩ٝ 

. ٠ؾفظحز ٧سن٠ل جلانؾحه ٧جٝس٬٧٠ل ٧جلأظ٦قذ ٧جٝس٢٬ٚحز ٧جًٝف٘
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: Product اهيٌخز 

٢سحثط ٢نحًحز ٬ٞ٠ُ٧حز ٧فد٠ح سن٠ل جظ٦قذ ؾؿ٬٠ر ٧٠٧جؿ ٠و٢ِر ٧دفج٠ط ؤ٧ 

 .٠ظ٧٠ُر ٦٢٠ح

 ١ٜ٠٬٧ ج١ ١٧ٜ٬ ج٢٠ٝسط ٠ػل٧لح ٠صل سظ٠ِحز ؤ٧ ٧٠جؿ ٠ِحٝظر ٧ٙؿ ١٧ٜ٬ ٬ٓف 

١ٜ٠٬٧ ؤ١ ١٧ٜ٬ ج٢٠ٝسط . ٠ػل٧ك ٠صل ج٠ٝٗح٬٥ٟ ٧ج٠٧ِٞ٠ٝحز ؤ٧ ٠ظ٧٠ُر ٦٢٠ح

٠ٚو٧ؿج ٠صل سٚؿ٬ٟ ُف٧ى ٬٠ِٞٝل ؤ٧ ٬ٓف ٠ٚو٧ؿ ٠صل ج٧ٞ٠ٝصحز ؤ٧ آصحف ٬ٓف 

. ٠ف٧ٓدر

  : Product Liabilityيشئّهٖج اهيٌخز 

سِد٬ف ٧ٝوٕ ج٠ٝلث٬ٝ٧ر ١ُ ج٢٠ٝسط ٝسٚؿ٬ٟ س٬٧ِى ١ُ جٝيفف جٝـ٨ ٬ػؿش ٢س٬ظر 

. جوحدر جلانؾحه ٧سٕٞ ج٠ٝٚس٬٢حز ؤ٧ ؤ٬ر آصحف يحفذ ٬لدد٦ح ج٢٠ٝسط

 : Purchaserاهيضخرْ 

. (ًفٕ صح٩٢)٬٧نحف ج٤٬ٝ ؤػ٬ح٢ح نف٬ٛ ج٠ِٝل . ٧٥ جٝقد١٧ ٩ٖ جٝػحٝر جٝسِحٙؿ٬ر

 : Qualification Processؿيوٖج اهخأُٖل 

. ج٬ٞ٠ِٝر جٝس٩ سد١٬ ٠ح جـج ٜح٢ز جٝنؾو٬ر ٙحؿفذ ٩ُٞ ج٢ظحق ٠سًٞدحز ٠ػؿؿذ

 : Qualified يؤُل 

. ٩٥ جٝػحٝر جٝس٩ س٩ًِ ٝٞنؾو٬ر ٢ُؿ٠ح سلس٩ٖ٧ ٠سًٞدحز ؾحور
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  : Qualityاهسّدث 

٠ظ٧٠ُر ؾوحثه ٧٢ٍٝ سؿل ٩ُٞ ٙحد٬ٞس٤ ٩ُٞ جلس٬ٗحء جلاػس٬حظحز ج٠ٝـ٧ٜفذ 

 (ج٢ٌف ٠سًٞدحز جٝظ٧ؿذ)٧سسفظٟ جلاػس٬حظحز ج٩ٝ ؾوحثه د٠ِح٬٬ف ٠ػؿؿذ 

٧جٝػحظحز فد٠ح سن٠ل ٩ُٞ لد٬ل ج٠ٝصحل ٠ٌح٥ف جلاؿجء ٧جٝٚحد٬ٞر ٝلالسؾؿجٟ 

. ٧جلاُس٠حؿ ٧جٝس٧جٖف ٧جٝصٚر ٧جٝٚحد٬ٞر ٝٞو٬ح٢ر ٧جلا٠ح١ ٧جٝد٬ثر ٧جلاٙسوحؿ ٧جٝظ٠حل 

٠٧وًٞغ جٝظ٧ؿذ ٬ٝك سِد٬فج ٧ػ٬ؿج ٝٞسؿ٬ٝل ٩ُٞ ؿفظر جٝس٬٠ق دًف٬ٚر ٠ٚحف٢ر ٧لا 

٬ظخ جلسؾؿج٤٠ ٩ٖ جلاػلحك ج٩٠ٜٝ ٝٞس٬٬ٟٚ ج٩٢ٗٝ ٧ٝٞسِد٬ف ١ُ ٥ـ٣ ج٠ٝٗح٬٥ٟ ١ٜ٠٬ 

 :جلاس٬ر جلسؾؿجٟ وٗر س٧يغ ٩ُٞ لد٬ل ج٠ٝصحل ١ٜ٠٬ جلسؾؿجٟ جٝسِد٬فجز

 : Quality assuranceخأنٖد اهسّدث 

٩٥ ٜل ج٢ٝنحًحز ج٠ًٝدٚر ٧ج٠ٝؾًًر ٧ج٠ٌ٢٠ٝر ٩ٖ اًحف ٢ٌحٟ جٝظ٧ؿذ ٧جٝس٩ 

 .سلسؾؿٟ ٝس٫ًِ صٚر ٜح٬ٖر ٩ٖ ؤ١ جٝٔفى ل٧ٕ ٬لس٫ٖ٧ ٠سًٞدحز جٝظ٧ؿذ 

. ٧٬٧ظؿ ٓفي١٬ ٝسإ٬ٜؿ جٝظ٧ؿذ ٓفى ؿجؾ٫ٞ ٧آؾف ؾحفظ٫ 

(I)  ٕ٧٥٧ ٫ًِ٬ ؿجؾل ج٠ٝئللر صٚر ٩ٖ سإ٬ٜؿ جٝظ٧ؿذ :خأنٖد اهسّدث اهداخو 

. دحلإؿجفذ 

(II)  ٕ٧٥٧ ٫ًِ٬ صٚر ٠ٞٝلس٦ٞٛ ٧ج٭ؾف١٬ ٩ٖ جٝسِحٙؿ ؤ٧ :خأنٖد اهسّدث اهخبرس 

. ؤٓفجى ؤؾف٨ 
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 :Quality auditاهخفخٖص ؿوٓ اهسّدث 

٧٥ جؾسدحف ٠فسخ ٠٧لسٚل ٝسػؿ٬ؿ ٠ح اـج ٜح٢ز ٢نحًحز جٝظ٧ؿذ ٧ج٢ٝسحثط ج٠ٝوحػدر 

سسٗ٘ ٠َ جٝسفس٬دحز ج٠ٝؾًًر ٠٧ح اـج ٜح٢ز ٥ـ٣ جٝسفس٬دحز سًد٘ دٜٗحءذ ٧س٢حلخ 

ج٧ٝو٧ل ا٩ٝ جلأ٥ؿجٕ ٬٧ظف٨ جٝسٗس٬م ٩ُٞ جٝظ٧ؿذ د٧جلًر ؤٖفجؿ ٬ٝك ٦ٟٝ 

٠لث٬ٝ٧ر ٠دحنفذ ٩ٖ ج٠ٝظحلاز جٝس٩ ٬ٗسن١٧ ٦٬ُٞح ١ٜٝ٧ ١٠ ج٠ٝٗيل سِح٦٢٧ٟ ٠َ 

جلأٖفجؿ ج٠ٝؿفد١٬ ٧ؤػؿ ؤٓفجى جٝسٗس٬م ٩ُٞ جٝظ٧ؿذ ٧٥ س٬٬ٟٚ جٝػحظر ٝٞسػل١٬ 

٧اظفجءجز جٝسوػ٬غ ٬٧ظخ ؤلا سؾسًٞ اظفجءجز جٝسٗس٬م ٠َ اظفجءجز ج٠ٝفجٙدر 

 .ٝٔفى يدً ج٬ٞ٠ِٝر ؤ٧ ٙد٧ل ج٢٠ٝسط 

  :Quality audit observationيلاضؼج اهخفخٖص ؿوٓ اهسّدث 

٧٥ سِد٬ف ١ُ ػٚحث٘ جظف٬ز ؾلال جٝسٗس٬م ٩ُٞ جٝظ٧ؿذ ٧ؿ٠ُز دإؿٝر 

 .٧٠ي٬ُ٧ر

 :Quality auditor يفخص اهسّدث

٧٥ جٝنؾه ج٠ٝئ٥ل لاؿجء جٝسٗس٬م ٩ُٞ جٝظ٧ؿذ ١٬ِ٬٧ لاؿجفذ جٝسٗس٬م ُل 

" ٠ٗسم جٝظ٧ؿذ ج٠ٝٚؿٟ"جٝظ٧ؿذ ٬٧ل٩٠ 

  :Quality controlغتػ اهسّدث 

٧سن٠ل س٬٢ٚحز . ٩٥ ٢نحًحز سن٬ٞ٬ٔر س٬٢ٚر سلسؾؿٟ لالس٬ٗحء ٠سًٞدحز جٝظ٧ؿذ 

جٝسن٬ٔل ٧ج٢ٝنحًحز جٝس٩ سلس٦ؿٕ جٝفوؿ ٧اقجٝر جلأؿجء ٬ٓف ج٠ٝفي٫ ٩ٖ ٜل 

 ٠فجػل ػٞٚر ج٬ُ٧٢ٝر دٔفى ج٧ٝو٧ل ا٩ٝ سإص٬ف جٙسوحؿ٪
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  :Quality evaluation (assessment)خلٖٖى اهسّدث 

٧س٬٬ٟٚ جٝظ٧ؿذ . ٧٥ جلاؾسدحف ج٢٠ٝسٌٟ ٝسػؿ٬ؿ ٠ؿ٨ جٝٚؿفذ ٩ُٞ ج٢ظحق ٠سًٞدحز ٠ػؿؿذ

٩ٖ٧ ٥ـ٣ جٝػحٝر ٧جُس٠حؿج ٩ُٞ . ١ٜ٠٬ ج١ ٬لسؾؿٟ ٝسػؿ٬ؿ ٙؿفذ ٬ُ٧٢ر ج٧٠ٝفؿ

ٌف٧ٕ ٠ػؿؿذ ٖب١ ٢سحثط س٬٬ٟٚ جٝظ٧ؿذ فد٠ح سلسؾؿٟ لأٓفجى جٝسإ٬٥ل ؤ٧ جٝٚد٧ل ؤ٧ 

. ج٬ٚٝؿ ؤ٧ جٝػو٧ل ٩ُٞ ن٦حؿذ ؤ٧ جٝس٬٧ٗى

  : Quality improvementخضشًٖ اهسّدث 

٩٥ جلأِٖحل جٝس٩ سسؾـ ١٠ ؾلال ج٠ٝئللر ٝق٬حؿذ ِٖح٬ٝس٦ح ٧ٜٗحءس٦ح ٬ٞ٠ُ٧حس٦ح ٧س٧ِؿ 

. دحٝٗحثؿذ ٩ُٞ ج٠ٝئللر ٧ج٠ِٝلاء

  :Quality loopضولج اهسّدث 

٧٠٢ـض سو٧ف٨ ٝسٗحُل ج٢ٝنحًحز ج٠ٝئصفذ ٩ُٞ جٝظ٧ؿذ ٩ٖ ج٠ٝفجػل ج٠ٝؾسٞٗر ٧جٝس٩ 

. سسفج٧ع د١٬ جٝسِفٕ ٩ُٞ جٝػحظحز ج٩ٝ جٝس٬٬ٟٚ

  :Quality lossesفلداً اهسّدث 

٧دِى جلأ٠صٞر . ٩٥ جٝؾلحفذ جٝس٩ ٬لدد٦ح ُؿٟ اؿفجٛ ا٠ٜح٬٢حز ج٬ٞ٠ِٝحز ٧ج٢ٝنحًحز

١ُ ٖٚؿج١ جٝظ٧ؿذ ٩٥ ؾلحفذ فيحء ج٬٠ِٝل ؤ٧ ٖٚؿ جٝٔفى لإيحٖر ٠٬ٙر ؤٜدف 

. ٬٠ِٞٝل ؤ٧ ٠ٞٝئللر ؤ٧ ج٠ٝظس٠َ دحلايحٖر ج٩ٝ ٧٠جفؿ ج٢ٝٗح٬حز ٧ج٧٠ٝجؿ

  :Quality Managementادارث اهسّدث 

ٜل ج٢ٝنحًحز ٝلإؿجفذ ج٬ٜٞٝر جٝس٩ سػؿؿ ؤٓفجى ل٬حلر ٠٧لث٬ٝ٧حز جٝظ٧ؿذ  

٧سي١٠ س٧ج٦ٖٟٚ ١ُ ًف٬٘ جٝسؾ٬ًً ٝٞظ٧ؿذ ٧يدً جٝظ٧ؿذ ٧سإ٬ٜؿ جٝظ٧ؿذ ٧سػل١٬ 
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٧اؿجفذ جٝظ٧ؿذ ٩٥ ٠لث٬ٝ٧ر ٜل ٠لس٬٧حز جلإؿجفذ . جٝظ٧ؿذ ٩ٖ اًحف ٢ٌحٟ جٝظ٧ؿذ 

٧سًد٘ د٠لح٠٥ر ظ٬٠َ . ٧جٝس٩ ٬ظخ ج٧ٝو٧ل ا٦٬ٝح ١٠ ؾلال جلإؿجفذ ج٬ِٞٝح 

. جِٝح١٬ٞ٠ دح٠ٝئللر 

 : Quality Management (total) ادارث اهسّدث اهضبيوج

جًٝف٬٘ جٝل٬ٟٞ ا٩ٝ اؿجفذ ج٠ٝئللر ٬فٜق ٩ُٞ جٝظ٧ؿذ ٬٧لس٢ؿ ٩ُٞ جنسفجٛ ٜل 

جلأُيحء ٦٬٧ؿٕ ا٩ٝ ٢ظحع ٬٧ًل جلأظل ١٠ ؾلال افيحء ج٠ِٝلاء ٬٧لسٗحؿ ٤٢٠ 

ا١ ٧ٙذ ٠٧صحدفذ ج٬ٚٝحؿذ ج٬ِٞٝح ٝلإؿجفذ ٧س٬ِٟٞ . ٜل ؤُيحء ج٠ٝئللر ٧ج٠ٝظس٠َ 

ا١ ٧٦ٗ٠ٟ جٝظ٧ؿذ . ٧سؿف٬خ ٜل جِٝح١٬ٞ٠ ٩ٖ ج٠ٝئللر يف٧ف٪ ٢ٝظحع ٥ـج جلإسظح٣ 

ؤلسٗحؿذ "٩ٖ اًحف اؿجفذ جٝظ٧ؿذ جٝنح٠ٞر ٬ِق٨ ا٩ٝ سػ٬ٚ٘ ٜل ؤ٥ؿٕ ٧٦ٗ٠٧ٟ 

. ٬٧ؿل ٢ُؿ جٝيف٧فذ ٩ُٞ جلس٬ٗحء ٠سًٞدحز ج٠ٝظس٠َ "  ج٠ٝظس٠َ

 :  Quality Manualدهٖل اهسّدث 

ا١ ؿ٬ٝل . ٩٥ ج٧ٝصحث٘ جٝس٩ سوفع دل٬حلر جٝظ٧ؿذ ٧سوٕ ظ٧ؿذ ٢ٌحٟ ج٠ٝئللر 

ا١ ٧٢ُج١ ٠٧ظحل . جٝظ٧ؿذ فد٠ح ٬سِٞ٘ د٠ظ٧٠ٍ ؤ٧ ظقء ١٠ ج٢ٝنحًحز ٠ٞٝئللر 

: جٝؿ٬ٝل ٬ِٜك ٠ظحل جلالسؾؿجٟ ٬٧ظخ ؤ١ ٬ػس٨٧ ؿ٬ٝل جٝظ٧ؿذ ٩ُٞ 

. ل٬حلر جٝظ٧ؿذ  (1)
ج٠ٝلث٬ٝ٧حز ٧جٝلًٞحز ٧جِٝلاٙحز جٝد٬ث٬ر د١٬ جِٝح١٬ٞ٠ جٝٞـ١٬ ٬ؿ٬ف١٧ ٬٧ئؿ١٧  (2)

. ٬٧ػ١٧ٚٚ ٬٧فجظ١٧ِ جلأ٠ُحل جٝس٩ سئصف ٩ُٞ جٝظ٧ؿذ 
. ًف٘ ٧س٠٬ِٞحز ٢ٌحٟ جٝظ٧ؿذ  (3)



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

180 

 

سوف٬غ ١ُ ٠فجظِر ٧سظؿ٬ؿ جٝل٬ًفذ ٩ُٞ جٝؿ٬ٝل ١ٜ٠٬٧ ؤ١ ٬ؾسٕٞ ؿ٬ٝل  (4)
١ٜ٠٬٧ ؤ١ ٬ػس٨٧ . ج٬ُ٧٢ٝر ٩ٖ ج٠ِٝ٘ ٧جٝنٜل ٫ٗ٬ٝ دإٓفجى ج٠ٝئللر 

. ٩ُٞ ؤٜصف ١٠ ؿ٬ٝل جُس٠حؿجً ٩ُٞ ٢ًح٘ جٝؿ٬ٝل 

   :Quality Planخػج اهسّدث 

٩٥ ٧ص٬ٚر سِفى ٠٠حفلر ٢٬ِ٠ر ٝٞظ٧ؿذ ٧ج٠ٝوحؿف ٧سلٞلل ج٢ٝنحًحز ٢٠ٝسط ١٬ِ٠ 

ؤ٧ ٠نف٧ٍ ؤ٧ ُٚؿ ٧سن٬ف ؾًر جٝظ٧ؿذ ُحؿذ ج٩ٝ اظفجءجز ١٠ جٝظ٧ؿذ ٙحدٞر 

ؾًر "٧جُس٠حؿج ٩ُٞ ٢ًح٘ جٝؾًر ١ٜ٠٬ ج١ ٬لسؾؿٟ . ٝٞسًد٬٘ ٩ٖ ػحلاز ٠ػؿؿذ

". ؾًر جؿجفذ جٝظ٧ؿذ"٧" سإ٬ٜؿ جٝظ٧ؿذ

  : Quality planningاهخخػٖػ هوسّدث 

ج٢ٝنحًحز جٝس٩ سػٚ٘ ؤ٥ؿجٕ ٠٧سًٞدحز جٝظ٧ؿذ ١٠ جظل سًد٬٘ ٢ُحوف ٢ٌحٟ  هً

: ٧جٝسؾ٬ًً ٝٞظ٧ؿذ ٩ًٔ٬. جٝظ٧ؿذ

(i) ٬٧ن٠ل جٝس٬٬٠ق ٧جٝسو٬٢ٕ ٧س٬٬ٟٚ ؾوحثه جٝظ٧ؿذ ٧ٜـٝٛ : جٝسؾ٬ًً ٢٠ٞٝسط

. ج٬ظحؿ ٠سًٞدحز ج٥ؿجٕ جٝظ٧ؿذ ٧ج٧٬ٚٝؿ ٦٬ُٞح

(ii) ٬٧ن٠ل جُؿجؿ سًد٬ٚحز ٢ٌٝحٟ جٝظ٧ؿذ ٠سي٢٠ح : سؾ٬ًً جؿجف٨ ٧سن٩ٞ٬ٔ

. جٝس٬ٌ٢ٟ ٧جٝظؿ٧ٝر

(iii) سػي٬ف ؾًً جٝظ٧ؿذ ٧٧يَ جٝنف٧ً ٝسػل٦٢٬ح .
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 : Quality policyشٖبشج اهسّدث 

ج٧٢ٝج٬ح ج٬ٜٞٝر ٧جٝس٧ظ٦حز ٠ٞٝئللر ٠٬ٖح ٬سِٞ٘ دحٝظ٧ؿذ ٠ٜح ٧٥ ٠ـ٧ٜف فل٬٠حً 

٧سنٜل ل٬حلر جٝظ٧ؿذ ٢ُوف جٝل٬حلر ج٠ًٝدٚر ٧ج٠ِٝس٠ؿذ ١٠ . دحلإؿجفذ ج٬ِٞٝح 

. جلإؿجفذ ج٬ِٞٝح 

  :Quality surveillanceيراكتج اهسّدث 

٩٥ اظفجءجز جٝس٬ٌ٢ٟ ج٠ٝئللحس٬ر ٧ج٬ٞ٠ِٝحز ٧ج٠ٝوحؿف جٝلاق٠ر ٝسًد٬٘ اؿجفذ 

. جٝظ٧ؿذ ٬٧ظخ ؤ١ ١٧ٜ٬ ـٝٛ نح٠لًا ٠٧لاث٠حً لأ٥ؿجٕ جٝظ٧ؿذ 

٬و٠ٟ ٢ٌحٟ ظ٧ؿذ  ج٠ٝئللر ٩ٖ ج٠ٝٚحٟ جلأ٧ل ٫ٗ٬ٝ جٝػحظحز جٝؿجؾ٬ٞر جلإؿجف٬ر 

٠ٞٝئللر ٩٥٧ ؤن٠ل ١٠ ٠سًٞدحز ٬٠ُل ٧جػؿ د٤٢٬ِ جٝـ٨ ٙؿ ٬ٚ٬ٟ جٝظقء ج٩٢ِ٠ٝ 

. د٤ ١٠ ٢ٌحٟ جٝظ٧ؿذ 

  :Quality systemٌؼبى اهسّدث 

٩٥ اظفجءجز جٝس٬ٌ٢ٟ ج٠ٝئللحس٬ر ٧ج٬ٞ٠ِٝحز ٧ج٠ٝوحؿف جٝلاق٠ر ٝسًد٬٘ اؿجفذ 

٬و٠ٟ ٢ٌحٟ ظ٧ؿذ  . جٝظ٧ؿذ ٬٧ظخ ؤ١ ١٧ٜ٬ ـٝٛ نح٠لًا ٠٧لاث٠حً لأ٥ؿجٕ جٝظ٧ؿذ 

ج٠ٝئللر ٩ٖ ج٠ٝٚحٟ جلأ٧ل ٫ٗ٬ٝ جٝػحظحز جٝؿجؾ٬ٞر جلإؿجف٬ر ٠ٞٝئللر ٩٥٧ ؤن٠ل ١٠ 

. ٠سًٞدحز ٬٠ُل ٧جػؿ د٤٢٬ِ جٝـ٨ ٙؿ ٬ٚ٬ٟ جٝظقء ج٩٢ِ٠ٝ د٤ ١٠ ٢ٌحٟ جٝظ٧ؿذ 

 : Quality-related costsخنوفج اهسّدث 

٩٥ سٜٞٗر ي٠ح١ ٧سإ٬ٜؿ ظ٧ؿذ ٠في٬ر ٧ٜـٝٛ جٝؾلحثف ج٠ٝػس٠ٞر ٢ُؿ٠ح لا سسػٚ٘ 

. ظ٧ؿذ ٠في٬ر
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  :Recordشسل 

٧لظل . ٧ص٬ٚر سد١٬ جلأؿٝر ج٧٠ٝي٬ُ٧ر ١ُ ج٢ٝنحًحز ج٠ٝئؿجذ ؤ٧ ج٢ٝسحثط ج٠ٝػٚٚر

٠صحل لظل ظ٧ؿذ )جٝظ٧ؿذ ٩ًِ٬ ؤؿٝر ٧٠ي٬ُ٧ر ١ُ ٠ؿ٨ ا٢ظحق ٠سًٞدحز ج٬ُ٧٢ٝر 

٧دِى ( ٠صحل لظل ظ٧ؿذ ج٢ٌٝحٟ)ؤ٧ ٜٗحءذ سن٬ٔل ٢ُحوف ٢ٌحٟ جٝظ٧ؿذ  (ج٢٠ٝسط

١ٜ٠٬٧ ؤ١ . ؤٓفجى لظلاز جٝظ٧ؿذ ٧٥ اظفجءجز ا٦ٌحف ٧سسدَ ٢٠٧َ ٧سوػ٬غ

. ٬ٜسخ جٝلظل ٬٧ؾق١ ٩ُٞ ؤ٨ ٧لً

  :Repairاهخظوٖص 

٧٥ جِٝٗل جٝـ٨ ٬سؾـ ٩ُٞ ٢٠سط ٬ٓف ٠س٧جٖ٘ دػ٬ش ٬ودغ ٠لس٬ٖ٧ح ٠ٝسًٞدحز 

. جلسؾؿج٤٠ ج٠ٝٚففذ دحٝفٟٓ ١٠ ُؿٟ س٧ج٤ٖٚ ٠َ ج٠ٝسًٞدحز جلأو٬ٞر ج٠ٝػؿؿذ

  :Requirements for qualityيخػوتبح اهسّدث 

٧٥ سِد٬ف ١ُ جٝػحظحز ؤ٧ سفظ٠س٦ح ج٩ٝ ٠ظ٧٠ُر ٠سًٞدحز ٬ٗ٬ٜر ؤ٧ ٬٠ٜر 

٧ ١٠ جٝيف٧ف٨ ج١ سِٜك . ٝٞؾوحثه ٝس١ٜ٠ ١٠ جٝسػٚ٘ ٦٢٠ح ٧جؾسدحف٥ح

٧سِد٬ف . ٠سًٞدحز جٝظ٧ؿذ ج٠ٝسًٞدحز ج٢٠ٝو٧ه ٦٬ُٞح دحٜٝح٠ل ١٠ ٙدل ج٬٠ِٝل

. ٩ًٔ٬ جػس٬حظحز جٝل٧٘ ٧جٝسِحٙؿ ٧ٜـٝٛ ج٠ٝسًٞدحز جٝؿجؾ٬ٞر ٠ٞٝئللر  " ٠سًٞدحز"

٬٧ظخ . ١ٜ٠٬٧ اُؿجؿ٥ح ٧جلإل٦حخ ٦٬ٖح ٧سػؿ٬ص٦ح ٢ُؿ ٠فجػل سؾ٬ًً ٠ؾسٞٗر 

. جٝسِد٬ف ١ُ ٠سًٞدحز جٝظ٧ؿذ ٩ٖ سِد٬فجز ٧ٌحث٬ٗر ٧س٧ص٦ٚ٬ح

 : Requirements of Societyيخػوتبح اهيسخيؾ 

٩٥ جٝسقج٠حز دح٧ٚٝج١٬٢ ٧جٝس٠٬ِٞحز ٧ج٧ٚٝجُؿ ٧جٝف٧٠ق ٧جٝػحلاز ٧جلاُسدحفجز  

٧جُسدحفجز ؤؾف٨ سسي١٠ ػ٠ح٬ر ج٠ٝظس٠َ . جلأؾف٨ جٝس٩ ٬وؿف٥ح ج٠ٝظس٠َ
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٬٧ظخ ج١ سئؾـ ٜل . ٧جٝوػر ٧جلأ٠ح١ ٧جلا١٠ ٧ػ٠ح٬ر جًٝحٙر ٧ج٠ٝوحؿف جًٝد٬ِ٬ر

. ٠سًٞدحز ج٠ٝظس٠َ ٩ٖ جلاُسدحف ٢ُؿ سػؿ٬ؿ ٠سًٞدحز جٝظ٧ؿذ

  :Reworkخسدٖد اهـيل 

٧سظؿ٬ؿ . جِٝٗل جٝـ٨ ٬ظف٨ ٩ُٞ ٢٠سط ٬ٓف ٠س٧جٖ٘ دػ٬ش ٩ٗ٬ دحٝنف٧ً ج٠ٝػؿؿذ 

. ج٠ِٝل ٧٥ ٧٢ٍ ١٠ سػف٬ٛ ج٢٠ٝسط ٬ٓف ج٠ٝس٧جٖ٘

   :Safetyالأيبً 

ؤ٧ جٝسٕٞ ٠ػؿ٧ؿج  (٩ُٞ جلأنؾحه)٩٥ جٝػحٝر جٝس٩ ١٧ٜ٬ ٦٬ٖح جٝؾًف ؤ٧ جٝيفف 

٥٧ـج جٝسِف٬ٕ ٙحدل ٝٞسًد٬٘ . ٧جلا٠ح١ ٧٥ جػؿ ٠ٌح٥ف جٝظ٧ؿذ. ٠ٝلس٨٧ ٠ٚد٧ل

. لأٓفجى ٬ٙحك جٝظ٧ؿذ

  :Sampleاهـٌٖج 

ظقء ١٠ ج٠ٝحؿذ ٬ؾسحف ٠٬ٝصل ٜل ج٠ٝحؿذ  

  :Sample handlingاهخـبيل يؾ اهـٌٖج 

٧ـٝٛ ٬ن٬ف ج٩ٝ ج٠ِٝحٝظحز جٝس٩ سسِفى ٦ٝح ج٢٬ِٝحز ؾلال ٬ٞ٠ُر جؾس٬حف٥ح ١٠ 

. ج٠ٝحؿذ جلاو٬ٞر ٧جؾسدحف٥ح

  :Sample preparationخضغٖر اهـٌٖج 

٬وٕ ٥ـج جٝسِد٬ف جلإظفجءجز ج٠ٝسدِر لاؾس٬حف ظقء ١٠ ج٢٬ِٝر ١٠ ٜل ج٢٬ِٝر 

. ٝلاؾسدحف ٧سسي١٠ ج٠ِٝحٝظحز ؿجؾل ج٠ٝؾسدف ٧جٝؾًٞ ٧جٝسٚل٬ٟ ٧جًٝػ١
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 :Self inspectionاهخفخٖص اهذاخٓ 

. جٝسٗس٬م ٩ُٞ ج٠ِٝل ١٠ ٙدل ج٠ٝئؿ٨ ٦ٝـج ج٠ِٝل ًدٚح ٧ٚٝجُؿ ٠ػؿؿذ

  :Serviceاهخديج 

ج٢ٝس٬ظر ج٢ٝحنثر ١ُ ج٢ٝنحًحز ج٠ٝسدحؿٝر د١٬ ج٧٠ٝفؿ ٧ج٬٠ِٝل ٧٠٧فؿ جٝؾؿ٠ر جٝؿجؾ٬ٞر 

١ٜ٠٬٧ ؤ١ ٠٬صل ج٧٠ٝفؿ ؤ٧ ج٬٠ِٝل ٢ُؿ جلاٝسٚحء دحٝٗفؿ ؤ٧ . ٧ٖٞٝحء د٠سًٞدحز ج٬٠ِٝل 

 جٝظ٦حق ٢٧نحً ج٬٠ِٝل ٢ُؿ ٢ًٚ جٝٞٚحء ٠َ ج٧٠ٝفؿ فد٠ح ١٧ٜ٬ ؤلحل٬حً ٝس٧و٬ل جٝؾؿ٠ر 

 : Service deliveryخّظٖل اهخديج 

 .٩٥ ؾؿ٠حز ج٧٠ٝفؿ جٝيف٧ف٬ر لاس٠حٟ جٝؾؿ٠ر

  :Specificationاهيّاظفبح 

٧٠جوٗحز "٩٥ ٧صحث٘ سػؿؿ ج٠ٝسًٞدحز ٧ ٬ظخ ؤ١ ٬د١٬ ٧٢ٍ ج٧٠ٝجوٗحز ٠صل 

٬٧ظخ ؤ١ سن٬ف ج٧٠ٝجوٗحز ؤ٧ سسي١٠ فل٠٧حز " ٧٠جوٗحز جلاؾسدحف"٧ " ج٢٠ٝسط

٧ؤ٠٢حً ؤ٧ ؤ٨ ٧صحث٘ ٠سِٞٚر دح٧٠ٝي٧ٍ ٧ج١ سؿل ٩ُٞ ج٧ٝلحثل ٧ج٠ِٝح٬٬ف جٝس٩ ١ٜ٠٬ 

. د٦ح ٠فجظِر جٝس٧جٖ٘

  :Subcontractorيلبّل اهتبػً 

. ٬٥ثر سق٧ؿ ج٧٠ٝفؿ ج٦٢ٝحث٩ دح٢٠ٝسط 

   :Subsampleسزء يً اهـٌٖج 

ظقء ١٠ ج٢٬ِٝر ٬ػول ٦٬ُٞح دحؾس٬حف ؤ٧ سٚل٬ٟ ج٢٬ِٝر جلاو٬ٞر ٧٥٧ ٧ػؿذ ٠ٗفؿذ 

. ١٠ ج٢٬ِٝر ؤ٧ ٧ػؿذ ٦٢حث٬ر ٠ٝفجػل ٠سِؿؿذ
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  :Supplierاهيّرد 

" ٠سِحٙؿ"٩ٖ٧ ٌف٧ٕ جٝسِحٙؿ ٖح١ ج٧٠ٝفؿ ٬ًٞ٘ ٤٬ُٞ . ٠ئللر سق٧ؿ ج٬٠ِٝل دح٢٠ٝسط 

٧فد٠ح ١٧ٜ٬ ج٧٠ٝفؿ ٩ُٞ لد٬ل ج٠ٝصحل ج٢٠ٝسط ؤ٧ ج٧٠ٝقٍ ؤ٧ ج٠ٝلس٧فؿ ؤ٧ ج٠ٝظ٠َ . 

. ٧ج٧٠ٝفؿ ١ٜ٠٬ ؤ١ ١٧ٜ٬ ٠ئللر ؾحفظ٬ر ؤ٧ ؿجؾ٬ٞر. ؤ٧ ٠ئؿ٨ جٝؾؿ٠حز

  :Testالاخختبر 

ج٬ٞ٠ِٝر جٝس٬٢ٚر ج٢٧ٜ٠ٝر ١٠ سٚؿ٬ف ٧جػؿ ؤ٧ ؤٜصف ١٠ جٝؾوحثه ٢٠ٞٝسط ج٫ًِ٠ٝ ٩٥٧ 

. ٬ٞ٠ُر سظف٨ ًدٚحً لإظفجء ٠ػؿؿ 

  :Test methodػرٖلج الاخختبر 

. اظفجء س٫٢ٚ ٠ػؿؿ لأؿجء جلاؾسدحف 

 :Test portionسزء اخختبر 

. ٬ن٬ف ـٝٛ ج٩ٝ ج٠ٝحؿذ جٝػ٬ٚ٬ٚر ج٧٠ٝق٢٧ر ؤ٧ ج٠ٝٚحلر ٧ج٠ِٝؿذ ٝلالسؾؿجٟ ٩ٖ جٝسػح٬ٝل

 : Test reportخلرٖر اخختبر 

 .٧صحث٘ س٠صل ٢سحثط جلاؾسدحفجز ٧ج٠٧ِٞ٠ٝحز جلأؾف٨ ـجز جٝوٞر دحلاؾسدحف  

 :Testing laboratory الاخختبراح يـيل

.  سظف٨ ٤٬ٖ جلاؾسدحفجز  ٠ِ٠ل

  :Tractability كبتوٖج اهخختؾ

٩٥ جٝٚحد٬ٞر ٝسسدَ سحف٬ؽ ٧سًد٬٘ ٠٧ٜح١ لأ٨ ٓفى د٧جلًر جٝسِف٬ٗحز ج٠ٝلظٞر 

٧د٢٠ً٘ ج٠ِٝح٬فذ ٖب١ سِد٬ف ٙحد٬ٞر جٝسسدَ ٩٢ِ٬ ٬ٙحك جلأظ٦قذ دح٠ٝٚح٬٬ك ج٠ٝػ٬ٞر ؤ٧ 
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. جٝؿ٬ٝ٧ر ٧ٜـٝٛ جٝص٧جدز ٧جٝؾ٧جه ج٬ٗٝق٬حث٬ر جلألحل٬ر ؤ٧ ج٧٠ٝجؿ ج٠ٝفظ٬ِر 

٧د٧٦ٗ٠ٟ ظ٠َ ج٢ٝسحثط ٖب١ ـٝٛ ٩٢ِ٬ جٝػلحدحز ٧ظ٠َ ج٢ٝسحثط ١٠ ؾلال ٠سًٞدحز 

. جٝظ٧ؿذ ٧ؤػ٬ح٢حً ٧ُؿذ ا٩ٝ ٠سًٞدحز جٝظ٧ؿذ 

  :Validationاهخّذٖق 

٧٥ جٝسإ٬ٜؿ دحلسؾؿجٟ ؤؿٝر ٧٠ي٬ُ٧ر ؤ٤٢ ٙؿ سٟ ج٧ٖٝحء د٠سًٞدحز ٢٬ِ٠ر ١٠ ؤظل  

ٓفى ٠ػؿؿ ٧سئؿ٪ ٬ٞ٠ُر جٝس٧ص٬٘ ٩ُٞ ج٢ٝحسط ج٦٢ٝحث٫ سػز ٌف٧ٕ سن٬ٔل ٠ػؿؿذ 

. فد٠ح س١٧ٜ يف٧ف٬ر ٩ٖ ٠فجػل ٠دٜفذ 

 : Verification الاذتبح

جٝسإ٬ٜؿ دحلاؾسدحف ٧جٝؿ٬ٝل ج٧٠ٝي٫ُ٧ ؤ١ ج٠ٝسًٞدحز ج٠ٝػؿؿذ سٟ جلس٬ٗحث٦ح ٬٧لسؾؿٟ 

 .ٝس٧و٬ٕ جٝػحٝر ج٠ًٝحدٚر " ؤصدز"سِد٬ف 
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 خرسيج ارضبدٖج
 2005 / 17025هويّاظفج اهلٖبشٖج اٖزّ 

 اهيخػوتبح اهـبيج هنفبءث يـبيل الاخختبراح ّاهيـبٖراح
 

 ٝٞٔر جٝيحؿ سفظ٠ر جلسفنحؿ٬ر 17025ا٠ٜحلا ٝٞٗحثؿذ سٟ سفظ٠ر ج٧٠ٝجوٗر ج٬ٚٝحل٬ر جٝؿ٬ٝ٧ر ؤ٬ق٧ 

د٦ؿٕ جلس٬ِحخ ٠ي١٧٠ ج٧٠ٝجوٗر ٧ا١ ٜح١ ـٝٛ لا ٩٢ٔ٬ ١ُ ج٧٠ٝجوٗر جلأو٬ٞر جٝوحؿفذ 

دحٝٞٔر جلا٢ظ٬ٞق٬ر ١٠ ٠ٌ٢٠ر جلا٬ق٧ جٝؿ٬ٝ٧ر ٧لا٧ٗ٬س٢ح جٝسـ٬ٜف دإ٤٢ جـج جؾسٕٞ ٩ُٞ جٝٚحفة 

 .٧جٝسدك ٤٬ُٞ نإ١ ١ٜٞ٬ٖ ٠فظ٤ِ جلألحل٩ ٧٥ ج٧٠ٝجوٗر جلأو٬ٞر

٠ٖح ٥ـ٣ جٝسفظ٠ر جٝس٩ د١٬ ٬ؿ٬ٛ جلا ٝلالسفنحؿ دحٝفٟٓ ١٠ جٝسإ٬ٜؿ ٩ُٞ ٠ح سسي٤٢٠ ١٠ ؿٙر 

 .٧جظس٦حؿ ُح٩ٝ جٝنإ١

 Introductionيلديج 

ٜح٢ز ٢س٬ظر ٝٞؾدفذ  (1999 اوؿجف 17025ؤ٬ق٧ )ا١ ج٢ٝلؾر جلأ٩ٝ٧ ١٠ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر 

 ٧جٝس٩ ػٞز ٠ػ٠٦ٞح EN 45001 ٧ج٧٠ٝجوٗر جلأ٧ف٧د٬ر 25ج٧ٝجلِر ٩ٖ س٬ٗ٢ـ افنحؿجز جلأ٬ق٧ 

، ٩٥٧ سسي١٠ ٜل ج٠ٝسًٞدحز جٝس٩ ٬ٞقٟ سػ٦ٚ٬ٚح ٩ٖ ٠ِح٠ل جلاؾسدحفجز ٧ج٠ِٝح٬فذ ػس٩ س٦ٌف 

 .جلسؾؿج٦٠ح ؤ٠ٌ٢ر اؿجفذ ـجز ٜٗحءذ ٬٢ٖر ُح٬ٝر ٧ٙحؿفذ ٩ُٞ جًُحء ٢سحثط ٬٢ٖر وحٝػر

 ٧٠٧جوٗر جلأ٬ق٧ 9001/1994سن٬ف ج٩ٝ ٧٠جوٗر جلأ٬ق٧  (1999جوؿجف )٧ج٢ٝلؾر جلأ٩ٝ٧ 

 ٧جٝس٩ سس٧جٖ٘ 9001/2000 ، ٥٧حسح١ ج٧٠ٝجوٗسح١ ػل ٠ػ٠٦ٞح ٧٠جوٗر جلأ٬ق٧ 9002/1994

سٟ ٦٬ٖح  (٧٠17025/2005جوٗر جلأ٬ق٧ ) ٧ج٢ٝلؾر جٝصح٬٢ر ٥ـ٣ ٠17025َ ٧٠جوٗر جلأ٬ق٧ 

 . 9001/2000سِؿ٬ل دِى جٝٗٚفجز ؤ٧ جيحٖس٦ح ٩ٖ ي٧ء ٧٠جوٗر جلأ٬ق٧ 

ا١ ظ٦حز جلاُس٠حؿ جٝس٩ سِسفٕ دٜٗحءذ ٠ِح٠ل جلاؾسدحفجز ٧ج٠ِٝح٬فذ سلسؾؿٟ ٥ـ٣ ج٧٠ٝجوٗر 

 ػ٬ش ؤ١ جٝظقء جٝفجدَ ١٠ ٥ـ٣ ٬ٚ٠ٜaccreditationحك ؿ٩ٝ٧ ٧ٜإلحك ٩ٖ ٢٠غ جلاُس٠حؿ 
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ؤ٠ح جٝظقء جٝؾح٠ك ٧٬ٖيغ ٠سًٞدحز  (جلإؿجفذ جٝل٠٬ٞر)ج٧٠ٝجوٗر ٧٬يغ ٠سًٞدحز جلإؿجفذ 

 .ؤ٧ ج٠ِٝح٬فجز/جٜٝٗحءذ ج٬٢ٗٝر لأ٧٢جٍ ٠ِح٠ل جلاؾسدحفجز ٧

ج١ جٝسٚؿٟ ٩ٖ جلسؾؿجٟ ٢ٌٟ جلاؿجفذ سؿف٬ظ٬ح ؤؿ٨ ج٩ٝ جٝػحظر ج٩ٝ ي٠ح١ ؤ١ ج٠ِٝح٠ل جٝس٩ سنٜل 

ظقء ١٠ ٢٠نإذ ؤٜدف ؤ٧ سٚؿٟ ؾؿ٠حز ؤؾف٨ ١ٜ٠٬ ؤ١ سؿ٬ف ٢ٌحٟ اؿجفذ ظ٧ؿذ ٬س٧جٖ٘ ٠َ 

 . ٧ؤ٬يح ٠َ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر٧٠9001جوٗر جلأ٬ق٧ 

 ج٠ٝفسدًر د٠ظحل ؾؿ٠حز ٬9001ظخ ج٢ِٝح٬ر ؤ٬يح دحٝس٧جٖ٘ ٠َ ٜل ٠سًٞدحز ٧٠جوٗر جلأ٬ق٧ 

 .جلاؾسدحف ٧ج٠ِٝح٬فذ جٝس٩ سٟ س٬ًٔس٦ح د٧جلًر ٢ٌحٟ اؿجفذ ج٠ِ٠ٝل

ا١ ٠ِح٠ل جلاؾسدحف ٧ج٠ِٝح٬فذ جٝس٩ سس٧جٖ٘ ٠َ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ل٧ٕ س١٧ٜ ٠س٧جٖٚر ٩ٖ 

 .9001اؿجفس٦ح ٠َ ج٧٠ٝجوٗر ؤ٬ق٧ 

 ًٖٚ لا ٦ٌ٬ف 9001ا١ ٠ًحدٚر ٢ٌحٟ اؿجفذ جٝظ٧ؿذ ؿجؾل ج٠ِ٠ٝل ٠َ ٠سًٞدحز ٧٠جوٗر جلأ٬ق٧ 

ٜٗحءذ ج٠ِ٠ٝل ٩ٖ جًُحء د٬ح٢حز ٢٧سحثط ٬٢ٖر وحٝػر ٧ج٬يح لا٦ٌ٬ف ٠ًحدٚر ٥ـ٣ ج٧٠ٝجوٗر 

 .9001جٝؿ٬ٝ٧ر ٠َ ٢ٌحٟ جؿجفذ جٝظ٧ؿذ ؿجؾل ٠ح ٬ًدٚر ج٠ِ٠ٝل ٠ٝسًٞدحز جلأ٬ق٧ 

١ٜ٬ٝ٧ ٠٧ِٞ٠ح ؤ١ ٙد٧ل ٢سحثط ج٠ِٝح٬فجز ٧جلاؾسدحفجز د١٬ جٝدلاؿ ج٠ٝؾسٞٗر ٬س٧ٕٙ ٩ُٞ ج٢س٦حض 

ج٠ِٝح٠ل ٦٢ظح ٬س٧جٖ٘ ٠َ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر دحلايحٖر ج٩ٝ جُس٠حؿ٥ح ١٠ ٬٥ثحز جُس٠حؿ 

٠نسفٜر ٩ٖ جسٗح٬ٙحز جُسفجٕ ٠سدحؿل ٠َ ٢ٌحثف٥ح ٩ٖ جٝدٞؿج١ جلأؾف٨ ٧جٝس٩ س٠ِل ٧ٖٚح ٦ٝـ٣ 

 .ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر

٠ٜح ؤ١ جلسؾؿجٟ ٥ـ٣ ج٧٠ٝجوٗر ٬ل٦ل جٝسِح١٧ د١٬ ج٠ِٝح٠ل ٧ج٬٦ٝثحز جلأؾف٨ ٠ٜح ٬لحُؿ ٩ُٞ 

 .سدحؿل ج٠٧ِٞ٠ٝحز ٧جٝؾدفجز ٧جٝس٢حل٘ د١٬ ج٧٠ٝجوٗحز ٧ًف٘ جٝسن٬ٔل

 اهيسبل .1

ؤ٧ /سػؿؿ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ج٠ٝسًٞدحز جِٝح٠ر ٜٝٞٗحءذ ٩ٖ جؿجء جلاؾسدحفجز ٧ 1.1

ج٠ِٝح٬فجز د٠ح ٩ٖ ـٝٛ ؤؾـ ج٢٬ِٝحز ٧س٩ًٔ ج٧٠ٝجوٗر جلاؾسدحفجز جٝس٩ سظف٦٬ح 

ج٠ِٝح٠ل ٠لسؾؿ٠ر جًٝف٘ ج٬ٚٝحل٬ر ٧جًٝف٘ ٬ٓف ج٬ٚٝحل٬ر ٧جًٝف٘ جٝس٩ سلسد٦ًح 

 .ج٠ِٝح٠ل
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ؤ٧ ٠ِح٬فجز د٠ح /سًد٘ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ٜل ج٠ٌ٢٠ٝحز جٝس٩ سظف٨ جؾسدحفجز ٧ 1.2

 ج٠ِٝح٠ل جٝس٩ س٠ِل ًٜفٕ ؤ٧ل ؤ٧ ًفٕ صح١ ؤ٧ – ٩ُٞ لد٬ل ج٠ٝصحل –٩ٖ ـٝٛ 

ًفٕ صحٝش ٩ٖ ٬ٞ٠ُحز جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ ٧ٜـٝٛ ج٠ِٝح٠ل جٝس٩ ٬نٜل جلاؾسدحف 

 .ؤ٧ ج٠ِٝح٬فذ ظقء ١٠ جٝسٗس٬م ٧اظحقذ ج٢٠ٝسط/٧

٧سًد٘ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ٩ُٞ ظ٬٠َ ج٠ِٝح٠ل دوفٕ ج٢ٌٝف ١ُ ُؿؿ جِٝح١٬ٞ٠ 

ؤ٧ ج٠ِٝح٬فذ جٝس٩ سٚؿ٦٠ح ، ٩ٖ٧ جٝػحلاز /دسٞٛ ج٠ِٝح٠ل ؤ٧ ٠ؿ٨ ؾؿ٠حز جلاؾسدحف ٧

جٝس٩ لا ٬لسؾؿٟ ٦٬ٖح دِى جلأ٢نًر جٝس٩ لا س٦٬ًٔح ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ٠صل ؤؾـ 

س٬٧ًف ًف٘ ظؿ٬ؿذ لا ٬ٞقٟ سًد٬٘ جٝد٧٢ؿ جٝؾحور دسٞٛ جٝؾؿ٠حز ٩ٖ /ج٢٬ِٝحز ٧سو٬٠ٟ

 .ج٧٠ٝجوٗر

ج٠ٝلاػٌحز ج٧ٝجفؿذ ٩ٖ ٥ـج جٝظقء ١٠ ج٧٠ٝجوٗر س٦ؿٕ ج٩ٝ س٧ي٬غ جٝد٧٢ؿ ج٧ٝجفؿذ  1.3

٧سسؾـ ٜؿ٬ٝل جفنحؿ٨ ٦ٟٗٝ ج٠ٝػس٨٧ ٧لاسسي١٠ ٠سًٞدحز جيح٬ٖر ٧لاسِسدف ظقءج ١٠ 

 .٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر

سلسؾؿٟ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر د٧جلًر ج٠ِٝح٠ل لا٢نحء ٧س٬٧ًف ٢ٌٟ اؿجفذ جٝظ٧ؿذ  1.4

٧ج٢ٌٟٝ جلاؿجف٬ر ٧ج٬٢ٗٝر جٝس٩ سػٜٟ جؿجء ٦ٞ٠ُح ١ٜ٠٬٧ ٠ِٝلاء ج٠ِٝح٠ل ٧جٝلًٞحز 

جٝس٬٠٬ٌ٢ر ٬٥٧ثحز جلاُس٠حؿ ؤ١ سلسؾؿٟ ٥ـ٣ ج٧٠ٝجوٗر ٝٞسِفٕ ٩ُٞ ٜٗحءذ ج٠ِٝح٠ل ؤ٧ 

 .سإ٬ٜؿ٥ح

٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر لا س٩ًٔ جٝس٧جٖ٘ ٠َ ٠سًٞدحز ج٧ٚٝج١٬٢ ٧جٝللا٠ر ٩ٖ سن٬ٔل  1.5

 .ج٠ِٝح٠ل

جـج ٜح٢ز ٠ِح٠ل جلاؾسدحفجز ٧ج٠ِٝح٬فذ ٠س٧جٖٚر ٠َ ٠سًٞدحز ٥ـ٣ ج٧٠ٝجوٗر جِٝح٬٠ٝر ٖب١  1.6

ـٝٛ ٬ئؿ٨ ج٩ٝ جؿجفذ ٢ٌحٟ ظ٧ؿذ لأ٢نًر جلاؾسدحفجز ٧ج٠ِٝح٬فذ س٩ٗ ؤ٬يح دحػس٬حظحز 

٩ٖ ج٧٠ٝجوٗر جلأو٬ٞر ٧٬يغ جٝس٢حٌف  (ؤ) ٠٧ٞػ٘ – ٠9001دحؿة ٧٠جوٗر جلأ٬ق٧ 

 ٠ٜح ؤ١ ٥ـ٣ – ٧٠٧9001جوٗر جلأ٬ق٧  (٧٠17025جوٗر جلأ٬ق٧ )د١٬ ٥ـ٣ ج٧٠ٝجوٗر 
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ج٧٠ٝجوٗر جِٝح٬٠ٝر س٩ًٔ ٠سًٞدحز جٜٝٗحءذ ج٬٢ٗٝر جٝس٩ لاس٦٬ًٔح ٧٠جوٗر جلأ٬ق٧ 

9001. 

ٙؿ ١٧ٜ٬ يف٧ف٬ح نفع ؤ٧ سٗل٬ف دِى ج٠ٝسًٞدحز ٩ٖ ٥ـ٣ ج٧٠ٝجوٗر  : (1)يلاضؼج 

 (خ)جٝؿ٬ٝ٧ر ٝٞسإٜؿ ؤ١ سًد٬٘ ٥ـ٣ ج٠ٝسًٞدحز ٬سٟ دنٜل ٠س٢حٟٓ ٩ُٞ٧ ٥ـج ٖب١ ج٠ٝٞػ٘ 

 جلأو٬ٞر ٧٬ٖف سًد٬ٚحز ٠ٝظحلاز ٠ػؿؿذ ٧ؾحور ٬٦ٝثحز ٩ٖ17025 ج٧٠ٝجوٗر 

 .( ISO/IEC 17011ؤ٢ٌف ٧٠جوٗر جلأ٬ق٧ )جلاُس٠حؿ 

 اـج فٓخ ج٠ِ٠ٝل ٩ٖ جٝػو٧ل ٩ُٞ جلاُس٠حؿ ٢ٝنحً ٠ػؿؿ ؤ٧ ٜل :(2)يلاضؼج 

ؤ٢نًس٤ ٩ٖ ٠ظحل جلاؾسدحف ٧ج٠ِٝح٬فذ ٤٬ِٖٞ جؾس٬حف ٬٥ثر جُس٠حؿ س٠ِل ًدٚح ٧٠ٝجوٗر 

 .(ISO/IEC 17011)جلأ٬ق٧ 

 Normative Referencesاهيراسؾ اهيـٖبرٖج  .2

٧دح٢ٝلدر  (٧٠17025جوٗر جلأ٬ق٧ )ج٧ٝصحث٘ ج٬ٚٝحل٬ر جٝسح٬ٝر ؤلحل٬ر ٝسًد٬٘ ٥ـ٣ ج٧ٝص٬ٚر 

٠ٞٝفجظَ ٬ٓف ج٠ٝئفؾر ٖب٤٢ ٬سٟ سًد٬٘ جؾف ٢لؾر ١٠ ج٧ٝصحث٘ ج٠ٝفظ٬ِر ٠سي٢٠ر ؤ٨ 

 :سِؿ٬لاز

  س٬٬ٟٚ ج٠ًٝحدٚر– ٠ٗفؿجز ٠٧دحؿة ُح٠ر 17000ؤ٬ق٧  -

 : جٝوحؿفذ VIM١ُج٠ِٝظٟ جٝؿ٩ٝ٧ ٠ٞٝوًٞػحز جِٝح٠ر ٧جلألحل٬ر ِٟٝٞ ج٬ٚٝحك  -

IEC, BIPM, IFCC, ISO, IUPAC, IUPAP and OIML 

 

جٝؽ ـجز جٝوٞر د٧٠ي٧ٍ ٥ـ٣ ج٧٠ٝجوٗر ..  ج٧٠ٝجوٗحز جلأؾف٨ ٧جلأؿٝر :يلاضؼج 

 (Bibliography)جٝؿ٬ٝ٧ر ٠ًِحذ ٩ٖ ج٠ٝفجظَ 

 اهيظػوضبح ّاهخـبرٖف .3

 ٧ج٠ِٝظٟ جٝؿ٩ٝ٧ ISO/IEC 17000ج٠ٝوًٞػحز ٧جٝسِحف٬ٕ ج٧ٝجفؿذ ٩ٖ جلا٬ق٧ 

 . ٠ًدٚر ١٠ ؤظل ؤٓفجى ٥ـ٣ ج٧ٝص٬ٚر٠ٞٝVIMوًٞػحز 
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 ػ٬ش ؤ١ جلأ٬ق٧ 9001 جٝسِحف٬ٕ جِٝح٠ر ج٠ٝسِٞٚر دحٝظ٧ؿذ ٧جفؿذ ٩ٖ جلأ٬ق٧ :يلاضؼج

 ٩ًِ٬ سِف٬ٗحز ؾحور ٠فسدًر دحٝن٦حؿذ ٧جُس٠حؿ ج٠ِٝح٠ل ، ٢ُ٧ؿ ٧ظ٧ؿ 17000

 ٖح٤٢ ١٠ ج٠ٝٗيل جؾـ سٞٛ ج٧ٝجفؿذ ٩ٖ جلأ٬ق٧ 9000سِحف٬ٕ ٠ؾسٞٗر ٩ٖ جلأ٬ق٧ 

 .VIM ٧ج٠ِٝظٟ جٝؿ٩ٝ٧ ٠ٞٝوًٞػحز 17000

 

 اهيخػوتبح الادارٖج .4

  اهخٌؼٖى4-1
 .٬ظخ ؤ١ ١٧ٜ٬ دح٠ِ٠ٝل ؤ٧ ج٠ٌ٢٠ٝر جٝسحدَ ٦ٝح ٬ٜح١ ـ٧ ٠لث٬ٝ٧ر ٙح٬٢٧٢ر .1

سَٚ ٩ُٞ ج٠ِ٠ٝل ٠لث٬ٝ٧ر جؿجء جلاؾسدحفجز دحٝنٜل جٝـ٨ ٬س٧جٖ٘ ٠َ ٠سًٞدحز ٥ـ٣  .2

 .ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ٧ؤ١ ٬ػٚ٘ جػس٬حظحز ج٠ِٝلاء ٧ظ٦حز جٝس٬ٌ٢ٟ ٧ظ٦ر جلاُس٠حؿ

٬ظخ ؤ١ ٩ًٔ٬ ٢ٌحٟ جؿجفذ ج٠ِ٠ٝل ٠ظحلاز جلاؾسدحفجز جٝس٩ سسٟ ٩ٖ ٠ٚف ج٠ِ٠ٝل جٝؿجثٟ  .3

 .دح٠ٌ٢٠ٝر

٬ظخ ٩ُٞ ج٠ِ٠ٝل جـج ٜح١ سحدِح ٠ٝئللر ـجز ؤ٢نًر ؤؾف٨ ٬ٓف جلاؾسدحفجز ؤ١ ٬ػؿؿ  .4

٠لث٬ٝ٧حز نح٩ٞٓ ج٧ٌٝحثٕ جٝفث٬ل٬ر جٝـ١٬ ٦ٟٝ ُلاٙر ؤ٧ سإص٬ف ٩ُٞ ؤ٠ُحل جلاؾسدحفجز 

 ػس٩ ١ٜ٠٬ جٝسِفٕ ٩ُٞ جػس٠حلاز سِحفى ج٠ٝوحٝغ

 ٩ٖ ػحٝر جـج ٜح١ ج٠ِ٠ٝل ٬نٜل ظقءج ؤ٧ جؿجفذ سحدِر ٠ٝئللر ٜد٬فذ ٬ظخ ؤ١ ٦ٌ٬ف :1يلاضؼج 

ج٬٦ٜٝل جٝس٩٠٬ٌ٢ ٧يَ ج٠ِ٠ٝل دػ٬ش ؤلا سئصف جلأٙلحٟ ـجز ج٠ٝوحٝغ ج٠ٝسِحفير ٠صل ؤٙلحٟ 

ؤ٬ق٧ )جلا٢سحض ٧جٝسل٬٧٘ ٧جلأٙلحٟ ج٠ٝح٬ٝر سإص٬فج ُٜل٬ح ٬يف دس٧جٖ٘ ج٠ِ٠ٝل ٠َ ٥ـ٣ ج٧٠ٝجوٗر 

17025). 
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 ٢ُؿ فٓدر ج٠ِ٠ٝل ٩ٖ ؤ١ ٬ِسفٕ د٤ ًٜفٕ صحٝش ٠ػح٬ؿ ٬ظخ ؤ١ ٦ٌ٬ف د٧ي٧ع :2يلاضؼج 

٧دحٝؿ٬ٝل ؤ٤٢ ظ٦ر ٬ٓف ٢٠ػحقذ ٧ؤ١ جِٝح١٬ٞ٠ د٤ ٠سػفف١٬ ١٠ ؤ٨ ي٧ًٔ سظحف٬ر ج٧ ٠ح٬ٝر ج٧ 

 .ؤ٨ ٧ُج٠ل ؤؾف٨ ١ٜ٠٬ ؤ١ سئصف ٩ُٞ ؤػٜح٤٠ ج٬٢ٗٝر

 :ٖسة أً ٖضلق اهيـيل اٗخٓ

س٬ٖ٧ف ٧ٜجؿف دنف٬ر ٬٢ٖر ٧جؿجف٬ر ٝؿ٦٬ٟ جٝلًٞر ٧ج٧٠ٝجفؿ جٝلاق٠ر ٝس٬ٗ٢ـ ٠لث٬ٝ٧حس٦ح  ( ؤ

٠سي٢٠ر جٝس٬ٗ٢ـ  ٧جٝو٬ح٢ر ٧سػل١٬ ٢ٌحٟ جلاؿجفذ ٧سػؿ٬ؿ ٧٦ٌف ػ٧٬ؿ ١ُ ٢ٌحٟ جلاؿجفذ 

 .ؤ٧ ًف٘ جلاؾسدحف ٧ج٠ٝدحؿفذ دحسؾحـ جلاظفجءجز ٢٠َٝ ٧ٙ٧ٍ ٥ـج جٝػ٧٬ؿ ؤ٧ جٝػؿ ٤٢٠

٧ظ٧ؿ سفس٬دحز سي١٠ ؤ١ ج٠ِ٠ٝل ٧ؤٖفجؿ٣ ٠سػفف١٧ ١٠ ؤ٨ ي٧ًٔ ؿجػ٬ٞر ٬ٓف  ( خ

٢٠حلدر ؤ٧ ي٧ًٔ ؾحفظ٬ر سظحف٬ر ؤ٧ ٠ح٬ٝر ؤ٧ ٬ٓف٥ح ٙؿ سئصف دحٝيفف ٩ُٞ ظ٧ؿذ 

 .ؤ٠ُح٦ٟٝ 

س٬ٖ٧ف ل٬حلحز ٧ًف٘ ٝسإ٬ٜؿ ػ٠ح٬ر ؾو٧و٬ر د٬ح٢حز ٠٧ِٞ٠٧حز ٧ػ٧ٚ٘ ٬ٜٞ٠ر  ( ز

 .ج٠ِٝلاء د٠ح ٩ٖ ـٝٛ سإ١٬٠ جٝسؾق١٬ جلاٜٝسف٩٢٧ ٢ٞٝسحثط ٦ٞٚ٢٧ح

٧ظ٧ؿ لحل٬ر ٧اظفجءجز ٩ٖ ج٠ِ٠ٝل ٝسٗحؿ٨ جلانسفجٛ ٩ٖ ج٢نًر ١٠ نإ٦٢ح س٬ٞٚل جٝصٚر  ( ش

 .٩ٖ ٜٗحءذ ج٠ِ٠ٝل ٧ػ٬حؿ٣ ٧ؤػٜح٤٠ ٧جلسٚح٠ر ؤ٠ُح٤ٝ

سػؿ٬ؿ ج٬٦ٜٝل جٝس٩٠٬ٌ٢ ٧جلاؿجف٨ ٠ِ٠ٞٝل ٧٧ي٤ِ ٩ٖ ج٠ٝئللر جلأٟ ا١ ٧ظؿز  ( ض

 .٧جِٝلاٙر د١٬ ٢ٌحٟ جؿجفذ جٝظ٧ؿذ ٧جٝسن٬ٔل ج٩٢ٗٝ ٧جٝؾؿ٠حز جٝؿج٠ُر

سػؿ٬ؿ ج٠ٝلث٬ٝ٧حز ٧جٝلًٞحز ٧جِٝلاٙحز جٝد٬٢٬ر ٜٝل جلأٖفجؿ جٝـ١٬ ١٧٠٧ٚ٬ دحلاؿجفذ  ( ع

 .٧جلأؿجء ٧جٝسػٚ٘ ١٠ وػر ج٠ِٝل جٝـ٨ ٤ٝ سإص٬ف ٩ُٞ ظ٧ؿذ جلاؾسدحفجز

س٬ٖ٧ف جلانفجٕ جٜٝح٩ٖ ٩ُٞ جلأٖفجؿ جٝٚحث١٬٠ دحلاؾسدحفجز د٠ح ٦٬ٖٟ جلأٖفجؿ سػز  ( ؼ

جٝسؿف٬خ ٧ـٝٛ د٧جلًر ؤٖفجؿ ٩ُٞ ؿفج٬ر دحًٝف٘ ٧جلاظفجءجز ٧جٝٔفى ١٠ جلاؾسدحف 

 .٬ٗ٬ٜ٧ر س٬٬ٟٚ ٢سحثط جلاؾسدحف

٧ظ٧ؿ اؿجفذ ٬٢ٖر ٠لث٧ٝر ٠لث٬ٝ٧ر نح٠ٞر ١ُ ج٬ٞ٠ِٝحز ج٬٢ٗٝر ٧س٬ٖ٧ف ج٧٠ٝجفؿ جٝلاق٠ر  ( ؿ

 .ٝسػ٬ٚ٘ جٝظ٧ؿذ ج٧ًٞ٠ٝدر ٩ٖ ٬ٞ٠ُحز ج٠ِ٠ٝل
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 دٔى ج٢ٌٝف ١ُ ٠لث٬ٝ٧حس٤ جلأؾف٨ – (ؤ٬ح ٜح١ ج٠ٝل٩٠ ج٩ٗ٬ٌ٧ٝ)سػؿ٬ؿ ٠ٝؿ٬ف جٝظ٧ؿذ  ( ـ

 ٤ٝ ج٠ٝلث٬ٝ٧ر ٧جٝلًٞر ج٠ٝػؿؿذ سظح٣ س٬ٗ٢ـ ٢ٌحٟ جٝظ٧ؿذ ٧جسدحٍ س٠٬ِٞحس٤ ٩ٖ ٜل –

جلأ٧ٙحز ، ٠ٜح ١٧ٜ٬ ٤ٝ جٝػف٬ر ٧جٝػ٘ ٩ٖ جلاسوحل ج٠ٝدحنف دإ٩ُٞ ٠لس٬٧حز جلاؿجفذ 

 .ج٠ٝؾ٧ٝر لٜٞر اسؾحـ جٝٚفجفجز ٠٬ٖح ٬ؾسه دحٝل٬حلحز ٧ج٧٠ٝجفؿ

 سػؿ٬ؿ ٧٢جخ ٝنح٩ٞٓ ٧ٌحثٕ جلاؿجفذ جٝػح٠ٜر ( ف

ي٠ح١ ٩ُ٧ ؤٖفجؿ ج٠ِ٠ٝل د٠ؿ٨ ؤ٬٠٥ر ؤ٢نًس٦ٟ ، ٬ٗ٬ٜ٧ر ٠لح٠٥س٦ٟ ٩ٖ سػ٬ٚ٘ ؤ٥ؿجٕ  ( ق

 .٢ٌحٟ جلاؿجفذ

 ٙؿ ١٧ٜ٬ ٝلأٖفجؿ ؤٜصف ١٠ ٬ٌ٧ٗر ٠ٜح ٧ؤ٤٢ ٙؿ ١٧ٜ٬ ٬ٓف ٩ٞ٠ُ س١٬٬ِ ٢حثدح :يلاضؼج

 .ٜٝل ٬ٌ٧ٗر

٬ظخ ؤ١ سي١٠ جلاؿجفذ ج٬ِٞٝح ٧ظ٧ؿ ٧لحثل جلاسوحلاز ج٢٠ٝحلدر ؿجؾل ج٠ِ٠ٝل ٝي٠ح١ ٖح٬ُٞر  .5

 .٢ٌحٟ جلاؿجفذ

  ٌؼبى الادارث4-2

٬ظخ ٩ُٞ ج٠ِ٠ٝل ؤ١ ٢٬نت ٬٧ًد٘ ٬٧ػحٌٖ ٩ُٞ ٢ٌحٟ اؿجفذ ٢٠حلخ ًٝد٬ِر ٠٧ظحل  .1

٬٧ظخ س٧ص٬٘ ل٬حلحز ج٠ِ٠ٝل ٤٠ٌ٢٧ ٧دفج٠ظ٤ ٧جًٝف٘ ج٠ٝلسؾؿ٠ر ٧جلاظفجءجز . ؤ٢نًس٤

 .دحٝٚؿف جٝلاقٟ ٝسإ٬ٜؿ ظ٧ؿذ ٢سحثط جلاؾسدحفجز

٬٧ظخ سد٬ْٞ ٧س٧و٬ل ٧صحث٘ ٢ٌحٟ جلاؿجفذ ِٝٞح١٬ٞ٠ ج١٬٬٢ِ٠ٝ ٧ؤ١ س١٧ٜ ٧جيػر ٠٧٦ٗ٠٧ر 

 .٠٧سحػر ٦ٟٝ ٠َ جٝسقج٦٠ٟ دس٬ٗ٢ـ ٠ح ظحء ٦٬ٖح

٧جلأ٥ؿجٕ  (ؤ٬ح ٜح١ ج٠ٝل٩٠)٬ظخ سػؿ٬ؿ ل٬حلحز ٢ٌحٟ جلاؿجفذ ٧ؤ٥ؿج٤ٖ ٩ٖ ٜس٬خ جٝظ٧ؿذ  .2

 .جِٝح٠ر ٬ظخ ؤ١ س٢نإ ٧سفجظَ ؤص٢حء ٠فجظِر جلاؿجفذ

 :ل٬حلر جٝظ٧ؿذ سوؿف ١٠ ج٠ٝؿ٬ف جٝس٬ٗ٢ـ٨ ٧سسي١٠ ٩ُٞ جلأٙل

 جٝسقجٟ ج٠ِ٠ٝل د٠٠حفلر ٬٢٦٠ر ظ٬ؿذ ٧دظ٧ؿذ جؾسدحفجس٦ح ٩ٖ ؾؿ٠ر ٠ُلاث٦ح  ( ؤ
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 ج٢ٝه ٩ُٞ ٠لس٨٧ ؾؿ٠حز ج٠ِ٠ٝل ( خ

 ٓفى ٢ٌحٟ جلإؿجفذ ج٠ٝسِٞ٘ دحٝظ٧ؿذ ( ز

جلس٬ِحخ ٜل جِٝح١٬ٞ٠ ٩ٖ ٠ظحلاز جلاؾسدحف د٧صحث٘ جٝظ٧ؿذ ٧سًد٬٘ جٝل٬حلحز  ( ش

 .٧جلاظفجءجز ج٠ٝلسؾؿ٠ر ٩ٖ جؿجء ؤ٠ُح٦ٟٝ

ج٧٠ٝجوٗر ؤ٬ق٧ )جٝسقجٟ جؿجء ج٠ِ٠ٝل دحٝس٧جٖ٘ ٠َ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر  ( ض

 .٧جٝسػل١٬ ج٠ٝلس٠ف ٩ٖ ٖح٬ُٞر ٢ٌحٟ جلاؿجفذ (17025

 

 ٬ظخ ؤ١ ١٧ٜ٬ ج٢ٝه ٩ُٞ ل٬حلر جٝظ٧ؿذ ٠ؾسوفجً ٧ٙؿ ٬سي١٠ يف٧فذ ؤ١ ٬سٟ :يلاضؼج

ؤ٧ ج٠ِٝح٬فجز ًدٚح ًٝٞف٘ ج٢٠ٝو٧ه ٦٬ُٞح ٠٧سًٞدحز ج٠ِٝلاء ، /جظفجء جلاؾسدحفجز ٧

ؤ٧ ج٠ِٝح٬فذ ظقءج ١٠ ٠ئللر ؤٜدف ٙؿ /٬٧ظؿف جٝـٜف ؤ٤٢ ٩ٖ ػحٝر ١٧ٜ ٠ِ٠ل جلاؾسدحف ٧

 .س٧ظؿ دِى ٢ُحوف ل٬حلر جٝظ٧ؿذ ٩ٖ ٧صحث٘ ؤؾف٨ ٬ٓف ٜس٬خ جٝظ٧ؿذ ٠ِ٠ٞٝل

٬ظخ ؤ١ سق٧ؿ جلاؿجفذ ج٬ِٞٝح دؿ٬ٝل ٝٞس٦ِؿ دس٬٧ًف ٧س٬ٗ٢ـ ٢ٌحٟ جلاؿجفذ ٧جٝسػل١٬ ج٠ٝلس٠ف ٩ٖ  .3

 ٖح٬ُٞس٤

٬ظخ ؤ١ سد١٬ جلاؿجفذ ج٬ِٞٝح لأٖفجؿ ج٠ِ٠ٝل ؤ٬٠٥ر سػ٬ٚ٘ ٠سًٞدحز ج٬٠ِٝل ٧ؤ٬يح ج٠ٝسًٞدحز  .4

 .جٝٚح٬٢٧٢ر ٧جٝسنف٬ِ٬ر

٬ظخ ؤ١ ٬ػس٨٧ ج٧ ٬ن٬ف ٜس٬خ جٝظ٧ؿذ ج٩ٝ جلاظفجءجز ج٠ٝلحُؿذ ج٠ٝلسؾؿ٠ر د٠ح ٩ٖ ـٝٛ  .5

 جًٝف٘ ج٬٢ٗٝر ٠ٜح ٬ظخ ؤ١ ٬ػؿؿ اًحف جٝس٧ص٬٘ ج٠ٝلسؾؿٟ ٩ٖ ٢ٌحٟ جلاؿجفذ

٬ظخ سػؿ٬ؿ ؿ٧ف ٠٧لث٬ٝ٧حز جلإؿجفذ ج٬٢ٗٝر ٠٧ؿ٬ف جٝظ٧ؿذ ٩ٖ ٜس٬خ جٝظ٧ؿذ د٠ح ٩ٖ ـٝٛ  .6

٧٠جوٗر جلأ٬ق٧ )ج٠ٝل٬ٝ٧ر ١ُ جٝسإٜؿ ١٠ س٧جٖ٘ جلاؿجء ٠َ ٠سًٞدحز ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر 

17025) 

٬ظخ ؤ١ سي١٠ جلاؿجفذ ج٬ِٞٝح جٝػٗحٌ ٩ُٞ للا٠ر ٢ٌحٟ جلاؿجفذ ٢ُؿ٠ح سػؿش س٬ٔفجز  .7

 .٠ؾًًر ٢٠٧ٗـذ ٩ٖ ٢ٌحٟ جلاؿجفذ
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  اهخضنى فٓ الادارث4-3
 ؿبى .1

٬ظخ ؤ١ ٬يَ ج٠ِ٠ٝل جظفجءجز ٝٞسػٜٟ ٩ٖ ػٌٗ ٧سؿج٧ل ج٧ٝصحث٘ جٝس٩ سنٜل ظقء ١٠ ٢ٌحٟ 

٠صل  (ل٧جء ٜح٢ز ؿجؾ٬ٞر ؤ٧ ؾحفظ٬ر)جلاؿجفذ ، ٬٧ظخ جلالس٠فجف ٩ٖ ج٠ِٝل د٦ـ٣ جلاظفجءجز 

ؤ٧ ج٠ِٝح٬فذ /جٝسنف٬ِحز ، ج٠ِٝح٬٬ف ج٬ٚٝحل٬ر ، ج٧ٝصحث٘ ج٬ِ٠ٝحف٬ر جلأؾف٨ ، ًف٘ جلاؾس٬حف ٧

 .٧ؤ٬يح جٝفل٠٧حز ، دفج٠ط جٝػحلدحز ، ج٧٠ٝجوٗحز ج٬ٚٝحل٬ر ، جٝس٠٬ِٞحز ٧ٜس٬دحز جٝسن٬ٔل

٩ٖ ٥ـج جٝوؿؿ ١ٜ٠٬ جُسدحف ٠ٜٞر ٧ص٬ٚر س٢ًد٘ ٩ُٞ ٢و٧ه جٝل٬حلر جِٝح٠ر : 1يلاضؼج 

٧جًٝف٘ ٧ج٧٠ٝجوٗحز ٧ظؿج٧ل ج٠ِٝح٬فذ ٧جٝؾفجثً ٧ج٠ٝفجظَ ٧ج٠ٝٞوٚحز جلافنحؿ٬ر 

جٝؽ ١ٜ٠٬٧ ؤ١ سلظل .. ٧ج٠ٝلاػٌحز ٧ج٠ٝـٜفجز ٧دفج٠ط جٝػحلدحز ٧جٝفل٠٧حز ٧جٝؾًً 

دإ٨ ٧ل٬ٞر ل٧جء ٜح٢ز ٧ف٬ٙر ؤ٧ ٧لحثل جٜٝسف٬٢٧ر ٠ٜح ١ٜ٠٬ ؤ١ س١٧ٜ ف٬٠ٙر ؤ٧ د٬ح٬٢ر ؤ٧ 

 .٧ٖس٧ٓفج٬ٖر ج٧ ٜسحد٬ر

 ج٢ٌف د٢ؿ جٝـ٨ ٬ؾسه د٧لحثل جٝسػٜٟ ٩ٖ ػٌٗ ٧سؿج٧ل د٬ح٢حز جلاؾسدحف ٧ج٠ِٝح٬فذ :2يلاضؼج 

 .٧د٢ؿ جٝـ٨ ٬ؾسه دحٝسػٜٟ ٩ٖ ػٌٗ ٧سؿج٧ل جٝلظلاز

 :اهخظدٖق ؿوٓ اهّذبئق ّاظدارُب .2

٬ظخ ٠فجظِر ٜل ج٧ٝصحث٘ جٝوحؿفذ ٝلاٖفجؿ ٩ٖ ج٠ِ٠ٝل ٧جٝسوؿ٬٘ ٦٬ُٞح ١٠ نؾه ٠لث٧ل 

 .ٙدل جوؿجف٥ح ٧جلسؾؿج٦٠ح

٠ٜح ٬ظخ جوؿجف ٙحث٠ر فث٬ل٬ر ؤ٧ ٧ص٬ٚر سٜحٖث٦ح ًٜف٬ٚر ٝٞسػٜٟ ٩ٖ ٧يَ ج٧ٝصحث٘ ١٠ ػ٬ش 

ج٠ٝفجظِر ٧جٝس٧ق٬َ ٩ٖ ٢ٌحٟ جلاؿجفذ ٧جسحػر ج٧ٝصحث٘ ٢٠َٝ جلسؾؿجٟ ج٧ٝصحث٘ ٬ٓف جٝلحف٬ر ج٧ 

 .ج٠ٝٞٔحذ

 :ٖسة أً خؤند الاسراءاح ؿوٓ

س٧ٖف ٢لؽ ٠ظحقذ ١٠ ج٧ٝصحث٘ ج٢٠ٝحلدر ٩ٖ ٜل ج٧٠ٝجَٙ جٝس٩ سئؿ٨ ٦٬ٖح ٬ٞ٠ُحز ٠ئصفذ  ( ؤ

 .٩ُٞ ٬ٌ٧ٗر ج٠ِ٠ٝل ج٬ِٞٗٝر
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جلسِفجى ج٧ٝصحث٘ ؿ٧ف٬ح ٠٧فجظِس٦ح ٢ُؿ جٝيف٧فذ ٝٞسإٜؿ ١٠ جلس٠فجف٬ر ٠لاء٠س٦ح  ( خ

 .ٝٞٔفى ٦٢٠ح ٧س٧ج٦ٖٚح ٠َ ج٠ٝسًٞدحز جٝلاق٠ر

جقجٝر ج٧ٝصحث٘ ج٠ٝٞٚحذ دنٜل ػحلٟ ١٠ ٠وحؿف جوؿجف٥ح ج٧ جلسؾؿج٦٠ح ج٧ جٝسإٜؿ ١٠ ُؿٟ  ( ز

 .جلسؾؿجٟ سٞٛ ج٧ٝصحث٘ دنٜل ٬ٓف ٠ٚو٧ؿ

 .س٬٬٠ق ج٧ٝصحث٘ ج٠ٝٞٔحذ جٝس٩ ٬ػسٌٗ د٦ح لألدحخ ٙح٬٢٧٢ر ؤ٧ دٔفى جلاػسٗحٌ دح٠٧ِٞ٠ٝحز ( ش

٬ظخ س٬٬٠ق ٧صحث٘ ٢ٌحٟ جلاؿجفذ جٝوحؿفذ ١٠ ج٠ِ٠ٝل ٬٧ن٠ل ٥ـج جٝس٬٬٠ق سحف٬ؽ جلاوؿجف 

 .٧ج٠ٝفجظِر ٧سف٬ٟٙ جٝوٗػحز ٧جِٝؿؿ ج٩ٜٞٝ ٝٞوٗػحز ٧لًٞر جوؿجف٥ح
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 :خـدٖل اهّذبئق .3

سلسِفى ٧سِس٠ؿ جٝسِؿ٬لاز ٩ٖ ج٧ٝصحث٘ د٧جلًر نحٓل ج٬ٌ٧ٝٗر جٝس٩ ؤظفز ج٠ٝفجظِر  ( ؤ

 .٧ٞٝص٬ٚر جلأو٬ٞر

 س٬٬٠ق ج٢ٝو٧ه جٝس٩ سٟ سِؿ٦ٞ٬ح ج٧ جيحٖس٦ح ٧ٞٝص٬ٚر ( خ

٬ظخ سػؿ٬ؿ جًٝف٘ جٝس٩ سسدَ ٧جٝلًٞحز ج٧ٗ٠ٝير لإظفجء جٝسِؿ٬لاز دح٬ٝؿ جـج ٜح١ ٢ٌحٟ  ( ز

 .جٝسػٜٟ ٧جٝسؿج٧ل ٬ل٠غ دـٝٛ

٬ظخ ٧يَ جًٝف٘ ج٠ٝسدِر ٩ٖ اظفجء جٝسِؿ٬لاز ٩ُٞ ج٧ٝصحث٘ جٝس٩ ٬ػسٌٗ د٦ح ٩ٖ  ( ش

 .ؤ٠ٌ٢ر جٝػحلخ ٬ٗ٬ٜ٧ر جٝسػٜٟ ٩ٖ سؿج٦ٝ٧ح ٧ػ٦ٌٗح

 

 يراسـج اهػوتبح ّاهـػبءاح ّاهـلّد .4

٬ظخ ؤ١ ٢٬نت ج٠ِٞ٠ٝل ٬٧ػحٌٖ ٩ُٞ جظفجءجز ٠ٝفجظِر جًٝٞدحز ٧جًِٝحءجز ٧ج٧ِٚٝؿ ، ٩ُٞ ج١ 

 :سئٜؿ ل٬حلحز ٧اظفجءجز ٥ـ٣ ج٠ٝفجظِر ٧جٝس٩ سئؿ٨ ج٩ٝ سػف٬ف ُٚؿ جؾسدحف ٝسػ٬ٚ٘ جٝسح٩ٝ

سػؿ٬ؿ ج٠ٝسًٞدحز جٝلاق٠ر ٠ٞٝفجظِر ٧سػؿ٬ؿ جًٝف٘ ج٠ٝلسؾؿ٠ر سِف٬ٗح ٧ج٬ٖح ٧س٧ص٦ٚ٬ح  ( ؤ

 .٦٠٦ٖ٧ح

 .س٬ٖ٧ف جٝٚؿفذ ٧ج٧٠ٝجفؿ ٝؿ٨ ج٠ِ٠ٝل ٝسػ٬ٚ٘ سٞٛ ج٠ٝسًٞدحز ( خ

 .جؾس٬حف ًف٬ٚر جلاؾس٬حف ج٢٠ٝحلدر ٝسػ٬ٚ٘ ٠سًٞدحز ج٠ِٝلاء ( ز

 .٬٧ٞقٟ ؤ١ ١٧ٜ٬ جِٝٚؿ ٠ٚد٧لا ١٠ ج٠ِ٠ٝل ٧ج٬٠ِٝل

 ٬ظخ ٢ُؿ ج٠ٝفجظِر جلأؾـ ٩ٖ جلاُسدحف ج٧٢ٝجػ٩ ج٠ٝح٬ٝر ٧جٝٚح٬٢٧٢ر ٧جٝظؿ٧ل :1يلاضؼج 

 .جٝق٩٢٠

 ٬ظخ ؤ١ ٬سٟ جٝسصدز ١٠ ٙؿفذ ج٠ِ٠ٝل ٩ُٞ جؿجء جلاؾسدحفجز ج٧ًٞ٠ٝدر د٠ح ٤ٜٞ٠٬ :2يلاضؼج 

١٠ ٧٠جفؿ ًد٬ِ٬ر ٧دنف٬ر ٠٧ِٞ٠٧حس٬ر ٦٠٧حفجز ٧ؾدفجز جلأٖفجؿ جِٝح١٬ٞ٠ ، ٬ظخ ؤ١ 

سن٠ل ج٠ٝفجظِر جلسِفجى ٢سحثط دفج٠ط ج٠ٝٚحف٢حز د١٬ ج٠ِٝح٠ل ؤ٧ دفج٠ط جؾسدحف جٜٝٗحءذ 
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ج٬٢ٗٝر ؤ٧ ٢سحثط جؾسدحفجز سظف٬د٬ر ؤ٧ ٠ِح٬فذ ظحف٬ر سلسؾؿٟ ٢٬ُحز ٠٧ِٞ٠ر ج٠٬ٚٝر ؤ٧ ؤظ٦قذ 

 جٝؽ.... ٝسػؿ٬ؿ ٠ٚؿجف جٝلا١٬ٚ٬ ٩ٖ ج٬ٚٝحك ؤ٧ ػؿ٧ؿ جٝل٠حع ٧جٝصٚر 

ؤ٧ ج٠ِٝح٬فذ / ٙؿ ١٧ٜ٬ جِٝٚؿ جسٗحٙح ٠ٜس٧دح ؤ٧ ن٬٦ٗح ٝسٚؿ٬ٟ ؾؿ٠حز جلاؾسدحف 3:٧يلاضؼج 

 . ٬٠ِٞٝل

٬ظخ جلاػسٗحٌ دلظلاز ٠فجظِر جًٝٞدحز ٧جًِٝحءجز ٧ج٧ِٚٝؿ ج٠ٝػس٬٧ر ٩ُٞ ؤ٨ س٬ٔفجز 

ظ٥٧ف٬ر ٧ٜـٝٛ لظلاز ج٢٠ٝحٙنحز ؤ٧ ج٠ٜٝحسدحز ج٠ٝسِٞٚر دح٬٠ِٝل ٠َ سٚف٬ف ٢سحثط 

 .جؾسدحفجز ج٬٠ِٝل

 ٬ِسدف سػؿ٬ؿ جٝسحف٬ؽ ٧سِف٬ٕ جٝٚحثٟ دح٠ِٝل ٩ٖ ٧٠ي٧ٍ جِٝٚؿ دح٠ِ٠ٝل ٜح٬ٖح :يلاضؼج 

٬ٞ٠ِٝحز ج٠ٝفجظِر جٝف٧س٬٢٬ر ؤ٧ جٝدل٬ًر ؤ٠ح ٩ٖ ػحلاز جلاؾسدحفجز ج٠ِٝٚؿذ ٬ٖسٟ جلاػسٗحٌ 

 .دلظلاز ؤٜصف ن٧٠لا

٬ظخ ج١ س٩ًٔ ج٠ٝفجظِر ٩ُٞ ؤ٨ جؾسدحفجز ٬سِحٙؿ ج٠ِ٠ٝل ٦٬ُٞح ٠َ آؾف١٬ ٠ِٞٝل ١٠ 

 .جٝدح١ً

 ٬ظخ جدلاّ ج٬٠ِٝل دح٨ ػ٧٬ؿ ١ُ د٧٢ؿ جِٝٚؿ

جـج جػسحض جِٝٚؿ سِؿ٬لا دِؿ دؿء س٬ٗ٢ـ ج٠ِٝل سٜفف ٢ٗك ٬ٞ٠ُر ٠فجظِر جِٝٚؿ ٧جؾًحف ٜل 

 .جلاًفجٕ جٝس٩ ١ٜ٠٬ ؤ١ سسإصف دسٞٛ جٝسِؿ٬لاز

 اهخـبكد يؾ يـبيل لإسراء اخختبراح يً اهتبػً .5

  ٢ُؿ جل٢حؿ ج٠ِٝل ٠ِ٠ٝل ١٠ جٝدح١ً لأ٨ لدخ ٬ٓف ٠س٧َٙ ؤ٧ ٩ُٞ ؤلحك ٠لس٠ف

 ٬ظخ ؤ١ ١٧ٜ٬ ج٠ِ٠ٝل ٠ِس٠ؿ ؿ٬ٝ٧ح

  ٬ظخ جؾًحف ج٬٠ِٝل دسفس٬دحز جٝسِحٙؿ ١٠ جٝدح١ً ٧٠٧جٖٚس٤ ٩ُٞ ٥ـ٣ جٝسفس٬دحز

 .ٜسحد٬ح

  ٟج٠ِ٠ٝل ٠لث٧ل ؤ٠حٟ ج٬٠ِٝل ١ُ ج٠ُحل ١٠ سِحٙؿ ٤ِ٠ ١٠ جٝدح١ً الا ٩ٖ ػحٝر ٬ٙح

 .ج٬٠ِٝل دسػؿ٬ؿ ج٠ِ٠ٝل ج٠ٝلسؾؿٟ د٢ٗل٤
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  ٬ظخ ػٌٗ لظل ٜٝل ٠ِ٠ل ٠سِحٙؿ ٤ِ٠ ١٠ جٝدح١ً ٧جٝـ٨ ٬لسؾؿٟ ٩ٖ جظفجء

جلاؾسدحفجز ٧جلاػسٗحٌ دلظل جلأؿٝر جٝس٩ س٦ٌف س٧جٖ٘ سٞٛ ج٠ِٝح٠ل ٠َ ٠سًٞدحز 

  ٠٬ٖح ٬ؾه ج٠ِٝل ٬ٙؿ جٝسِحٙؿ 17025ج٧٠ٝجوٗر 

 ضراء اهخديبح ّاهخّرٖداح .6

  ٬ظخ ؤ١ ٬يَ ج٠ِ٠ٝل جٝل٬حلحز ٧جلاظفجءجز ج٢٠ٝحلدر لاؾس٬حف ؾؿ٠حز ج٠ٝنسف٬حز

 .٧جلا٠ؿجؿ جٝس٩ ٬لسؾؿ٦٠ح ٧جٝس٩ سئصف ٩ُٞ ظ٧ؿذ جلاؾسدحفجز

  ٬ظخ ٧ظ٧ؿ جظفجءجز جٝنفجء ٧جلسٚدحل ٧سؾق١٬ ج٧ٜٝجنٕ ٧ج٧٠ٝجؿ ج٬٠٬ٜٝحث٬ر

 .٧ج٠ٝلس٦ٜٞحز جٝس٩ ٬لسؾؿ٦٠ح ج٠ِ٠ٝل ٩ٖ جلاؾسدحفجز

  ٬ظخ جٝسػٚ٘ ١٠ ج٧٠ٝجؿ ج٠ٝنسفجذ ٧ج٧ٜٝجنٕ ٧ج٧٠ٝجؿ ج٬٠٬ٜٝحث٬ر ٧ُؿٟ جلسؾؿج٦٠ح جلا

دِؿ جظفجء جٝسٗس٬م ج٧ جٝسػٚ٘ جٝلاقٟ ١٠ ٠ًحدٚس٦ح ٧٠ٞٝجوٗحز ج٬ٚٝحل٬ر ، ٠ٜح ٬ظخ 

 .جلاػسٗحٌ دحٝلظلاز جٝس٩ سٟ جسؾحـ٥ح ٝٞسػٚ٘ ١٠ ٥ـ٣ ج٠ًٝحدٚر

  ٬ظخ ؤ١ سػس٨٧ ٧صحث٘ ج٠ٝنسف٬حز ٩ُٞ جٝد٬ح٢حز جٝس٩ سوٕ جٝؾؿ٠حز ٧جلا٠ؿجؿجز

٩ُٞ ؤ١ سسٟ ٠فجظِر سٞٛ  (٧جٝس٩ سئصف ٩ُٞ ظ٧ؿذ جؿجء ج٠ِ٠ٝل)جٝس٩ سٟ ًٞد٦ح 

 .ج٧ٝصحث٘ ٧جُس٠حؿ ٠ػس٬٧حس٦ح ج٬٢ٗٝر ٙدل جوؿجف٥ح

  ٩ُٞ ج٠ِ٠ٝل ؤ١ ٬ٚ٬ٟ ج٧٠ٝفؿ١٬ ٝٞؾؿ٠حز ٧جلا٠ؿجؿجز جٝس٩ ٧جٝس٩ سئصف ٩ُٞ ظ٧ؿذ

جلاؾسدحفجز ، ٤٬ُٞ٧ ؤ١ ٬ػٌٗ لظلاز جٝس٬٬ٟٚ ٧ؤ١ ٬يَ ٙحث٠ر دح٧٠ٝفؿ١٬ جٝـ١٬ سٟ 

 .جُس٠حؿ٥ٟ د٧جلًس٤
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  خديج اهـيٖل .7

٬ٞسقٟ ج٠ِ٠ٝل دح١ ٧٬ٖف ٠ِٝلاث٤ ؤ٧ ١٠ ٠٬ص٦ٟٞ جٝسِح١٧ ٝٞسػٚ٘ ١٠ ًٞدحز ج٠ِٝلاء ٧فوؿ 

ؤؿجء ج٠ِ٠ٝل ٠٬ٖح ٬ؾسه دح٠ِٝل جٝؾحه دح٬٠ِٝل ج٩ٝ ج٠ٝؿ٨ جٝـ٨ لا٬ئصف ٩ُٞ ؾو٧و٬ر 

 ج٠٧ِٞ٠ٝحز جٝؾحور دح٠ِٝلاء ج٭ؾف١٬

 : ٥ـج جٝسِح١٧ ٙؿ ٬ن٠ل:1يلاضؼج 

جٝل٠حع دس٧جظؿ ج٬٠ِٝل ؤ٧ ٠٬ص٤ٞ دنٜل ٧ِٚ٠ل ٝدِى جلأ٠ح١ٜ دح٠ِ٠ٝل ٠ٝنح٥ؿذ جلاؾسدحف  ( ؤ

 .ؤ٧ ج٠ِٝح٬فذ جٝس٩ سسٟ ٝػلحخ ج٬٠ِٝل/٧

ؤ٧ ج٠ِٝح٬فذ ٧جٝس٩ /جلاُؿجؿ ٧جٝس٬ٕٞٔ ٧جفلحل جلاظ٦قذ ؤ٧ ج٧٠ٝجؿ ج٠ٝٚؿ٠ر ٝلاؾسدحف ٧ ( خ

 .٬ػسحظ٦ح ج٬٠ِٝل دٔفى جٝسػٚ٘

 ٬ٚؿف ج٠ِٝلاء جٝػٗحٌ ٩ُٞ جلاسوحلاز جٝظ٬ؿذ د٦٢٬ٟ ٧د١٬ ج٠ِ٠ٝل ٧جٝس٩ سن٠ل :2يلاضؼج 

ج٢ٝو٬ػر ٧جلافنحؿ ٩ٖ ج٧٢ٝجػ٩ ج٬٢ٗٝر ٧جلافجء ٧جٝسٗل٬فجز ج٠ٝد٬٢ر ٩ُٞ ج٢ٝسحثط ، ٬٧ظخ 

ج٧ /جلادٚحء ٩ُٞ جلاسوحل دح٬٠ِٝل ٩ُٞ ٠ؿ٨ ج٬ٞ٠ِٝر ٧ؾحور ٩ٖ ٬ٞ٠ُحز جلاؾسدحف ٧

ج٠ِٝح٬فذ ٜد٬فذ جٝػظٟ ٠ٜح ٬ظخ ٩ُٞ ج٠ِ٠ٝل جؾًحف ج٬٠ِٝل دح٨ سإؾ٬ف ؤ٧ ػ٧٬ؿ ٩ٖ جؿجء 

 .ج٧ ج٠ِٝح٬فجز/جلاؾسدحفجز ٧

١٠ ج٠ٝف٧ٓخ ٤٬ٖ ج١ سػول ج٠ِٝح٠ل ٩ُٞ جٖحؿذ ١٠ ج٠ِٝلاء ل٧جء ٜح٢ز جلاٖحؿذ ج٬ظحد٬ر ج٧ 

٬٧ظخ جلسؾؿجٟ جٖحؿذ ج٬٠ِٝل ٧سػ٦ٞ٬ٞح ٩ٖ سػل١٬ ٢ٌحٟ  (س٬٬ٟٚ ج٬٠ِٝل ٠ِ٠ٞٝل ٠صلا)لٞد٬ر 

 .جلاؿجفذ ٠ِ٠ٞٝل ٠٧لس٨٧ ؾؿ٠حز جلاؾسدحف ٧ج٠ِٝح٬فذ ٧ؾؿ٠ر ج٠ِٝلاء
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 اهضنبّْ .8

٬ٞقٟ ج١ ١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل ل٬حلر ٧ًف٬ٚر ٠ِٝحٝظر جٝنٜح٨٧ ج٧ٝجفؿذ ١٠ ج٠ِٝلاء ج٧ 

جٝظ٦حز جلأؾف٨ ، ٠ٜح ٬ٞقٟ ؤ١ ٬ػسٌٗ ج٠ِ٠ٝل دلظلاز ٜٝل جٝنٜح٨٧ ٧جٝسٚو٬حز 

 (11ج٢ٌف د٢ؿ )٧جلاظفجءجز جٝسوػ٬ػ٬ر جٝس٩ جسؾـز دنإ١ ٥ـ٣ جٝنٜح٨٧ 

 اهخضنى فٓ اؿيبل الاخختبراح غٖر اهيػبتلج .9

٬ٞقٟ ؤ١ ١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل ل٬حلر ٧ًف٘ س٢ٗـ ٢ُؿ ُؿٟ س٧جٖ٘ ؤ٨ ٧ظ٤ ١٠ ؤ٧ظ٤ ج٠ُحل 

جلاؾسدحف ج٧ ٢سحثظ٦ح ٠َ ًف٘ ج٠ِٝل جٝؾحور دح٠ِ٠ٝل ج٧ ج٠ٝسًٞدحز ج٠ٝسٗ٘ ٦٬ُٞح ٠َ 

 .ج٬٠ِٝل

 :٬٧ٞقٟ ؤ١ سئٜؿ ٥ـ٣ جٝل٬حلر ٧جًٝف٘ ج٧٠ٝصٚر ج٧٢ٝجػ٩ جٝسح٬ٝر

سػؿ٬ؿ ج٠ٝلث٬ٝ٧حز ٧جٝلًٞحز ج٠ٝنفٖر ٩ُٞ جلأ٠ُحل ٬ٓف ج٠ًٝحدٚر ٧ٜـٝٛ جلاظفجءجز  ( ؤ

د٠ح ٩ٖ ـٝٛ سظ٬٠ؿ ج٠ِٝل ٧لػخ سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز ج٠ِٝح٬فذ ٢ُؿ )ج٠ٝسؾـذ 

 دػ٬ش سسؾـ جلاؿجفذ سٞٛ جلاظفجءجز ٢ُؿ جٜسنحٕ ُؿٟ ج٠ًٝحدٚر (جٝيف٧فذ

 س٬٬ٟٚ ٠ؿ٨ ؤ٬٠٥ر ٧سإص٬ف ُؿٟ ج٠ًٝحدٚر ( خ

جسؾحـ جلاظفجءجز جٝسوػ٬ػ٬ر ٧ٖفج ٠َ ج٨ ٙفجفجز سسؾـ دنح١ ٙد٧ل جلا٠ُحل ٬ٓف  ( ز

 ج٠ًٝحدٚر

 ػ٬ص٠ح ٧ظخ ـٝٛ ٬ؾًف ج٬٠ِٝل ٬٧لػخ ج٠ِٝل ٬ٓف ج٠ًٝحد٘ ( ش

 سػؿ٬ؿ ٠لث٬ٝ٧ر لًٞر جسؾحـ ٙفجف جلسث٢حٕ ج٠ِٝل ( ض

 

 جٝسِفٕ ٩ُٞ جلأ٠ُحل ج٬ٔٝف ٠ًحدٚر ج٧ ج٠ٝنحٜل ج٠ٝسِٞٚر د٢ٌحٟ جٝظ٧ؿذ ج٧ ج٢نًر :يلاضؼج 

ج٧ ج٠ِٝح٬فذ ١ٜ٠٬ ج١ ٬ػؿش ٩ٖ ٧٠جيَ ٠ؾسٞٗر ؿجؾل ٢ٌحٟ جٝظ٧ؿذ ٧ج٬ٞ٠ِٝحز ج٬٢ٗٝر /جلاؾسدحف ٧

٠٧صحل ـٝٛ نٜح٨٧ ج٠ِٝلاء ٧يدً جٝظ٧ؿذ ٠٧ِح٬فذ جلاظ٦قذ ٧جٝسػٚ٘ ١٠ ج٧٠ٝجؿ ج٠ٝلس٦ٜٞر 
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٠٧لاػٌر جلأٖفجؿ ٧جلانفجٕ ٦٬ُٟٞ ٧جٝسػٚ٘ ١٠ سٚحف٬ف جلاؾسدحف ؤ٧ ن٦حؿجز ج٠ِٝح٬فذ ٠٧سحدِر 

 .جلاؿجفذ ٧دفج٠ط ج٠ٝفجظِر جٝؿجؾ٬ٞر ٧جٝؾحفظ٬ر

٩ٖ جٝػحلاز جٝس٩ س٦ٌف ٬ٞ٠ُحز جٝس٬٬ٟٚ ؤ١ جلأ٠ُحل ٬ٓف ج٠ًٝحدٚر ١ٜ٠٬ سٜفجف ػؿ٧ص٦ح ؤ٧ ؤ١ 

٢٥حٛ نٛ ٩ٖ س٧جٖ٘ ٬ٞ٠ُحز ج٠ِ٠ٝل ٠َ ًف٤ٙ ٧ل٬حلحس٤ ج٢٠ٝو٧ه ٦٬ُٞح ٩ٖ ٢ٌحٟ جٝظ٧ؿذ 

.  ١٠ ج٧٠ٝجوٗر دػقٟ ٧ؿ١٧ جدًحء٬11ٞقٟ جسدحٍ جلاظفجءجز جٝسوػ٬ػ٬ر ج٠ٝـ٧ٜفذ ٩ٖ د٢ؿ 
 

اهخضشًٖ   .10

٬ظخ ٩ُٞ ج٠ِ٠ٝل ج١ ٬ػل١ دحلس٠فجف ١٠ ٜٗحءذ ٢ٌحٟ جلاؿجفذ ١٠ ؾلال جلسؾؿجٟ ل٬حلر جٝظ٧ؿذ 

٧ؤ٥ؿجٕ جٝظ٧ؿذ ٢٧سحثط جٝسؿ٬ٙ٘ ٧سػ٬ٞل جٝد٬ح٢حز ٧جلاظفجء ج٧ٝٙحث٩ ٧جلاظفجء جٝسوػ٬ػ٩ 

٠٧فجظِر جلاؿجفذ 
 

 الاسراءاح اهخظضٖضٖج .11

 ؿبى 

٬ٞقٟ ؤ١ ٬يَ ج٠ِ٠ٝل جٝل٬حلر ٧جًٝف٬ٚر ٬٧ػؿؿ جٝلًٞحز ج٢٠ٝحلدر ٝس٬ٗ٢ـ جلاظفجءجز جٝسوػ٬ػ٬ر 

٩ٖ جٝػحلاز جٝس٩ ٬سِفٕ ٦٬ٖح ٩ُٞ جلأ٠ُحل ٬ٓف ج٠ًٝحدٚر ؤ٧ جٝػ٧٬ؿ ١ُ جٝل٬حلحز ٧جًٝف٘ 

 .ج٧٠ٝي٧ُر ٩ٖ ٢ٌحٟ جٝظ٧ؿذ ؤ٧ ج٬ٞ٠ِٝحز ج٬٢ٗٝر 

سػؿ٬ؿ ج٠ٝنٜٞر ٩ٖ ٢ٌحٟ جٝظ٧ؿذ ؤ٧ ج٬ٞ٠ِٝحز ج٬٢ٗٝر ٠ِٞٝل ١ٜ٠٬ ؤ١ ٬سٟ ١٠ ؾلال : ٠لاػٌر

ؤ٢نًر ٠ؾسٞٗر ٠صل ٠فجٙدر ٧يدً جلأ٠ُحل ٬ٓف ج٠ًٝحدٚر ٧دفج٠ط ج٠ٝفجظِر جٝؿجؾ٬ٞر ٧جٝؾحفظ٬ر 

 .٧جلسِفجيحز جلاؿجفذ ٧جلاٖحؿذ ١٠ ج٠ِٝلاء ج٧ ٠لاػٌحز جِٝح١٬ٞ٠ دح٠ِ٠ٝل
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  خضوٖل الأشتبة 

٬ٞقٟ ؤ١ سدؿؤ ًف٬ٚر جسؾحـ جلاظفجءجز جٝسوػ٬ػ٬ر دحٝدػش ٧ج٢ٝٚه ٝسػؿ٬ؿ جٝلدخ جٝظـف٨ 

 .٠ٞٝنٜٞر

 ٬ِسدف سػ٬ٞل جلألدحخ ٠ٗسحع ٝػل ج٠ٝنٜٞر ٧ؤٜصف جلاظقجء و٧ِدر ٩ٖ ًف٬ٚر سػؿ٬ؿ :يلاضؼج

جلاظفجءجز جٝسوػ٬ػ٬ر ٧ُحؿذ ٠ح ١٧ٜ٬ جٝلدخ جٝظـف٨ ٩ٖ ج٠ٝنٜٞر ٬ٓف ٧جيغ ١٠٧ صٟ ٬ػسحض 

جلأ٠ف ج٩ٝ سػ٬ٞل ؿ٬ٙ٘ ٜٝل جلألدحخ ج٢ٜ٠٠ٝر ٧جٜٝح٢٠ر ٧ٙؿ سن٠ل ٥ـ٣ جلألدحخ جػس٬حظحز ج٬٠ِٝل 

٧ج٢٬ِٝحز ٧٠٧جوٗحز ج٢٬ِٝحز ٧جًٝف٘ ج٠ٝلسؾؿ٠ر ٦٠٧حفجز جِٝح١٬ٞ٠ ٠٧ؿ٨ سؿف٬د٦ٟ ٧ج٧٠ٝجؿ 

 .ج٠ٝلس٦ٜٞر ج٠ٝلسؾؿ٠ر ج٧ ج٠ِٝؿجز ٠٧ِح٬فس٦ح

  اخخٖبر ّخٌفٖذ الاسراءاح اهخظضٖضٖج 

ػ٬ص٠ح ٧ظخ جسؾحـ جظفجءجز سوػ٬ػ٬ر ٬ٞقٟ ؤ١ ٧ٚ٬ٟ ج٠ِ٠ٝل دسػؿ٬ؿ ٥ـ٣ جلاظفجءجز ج٢ٜ٠٠ٝر 

ػ٬ش ٬ٞقٟ ؤ١ ٬ؾسحف ٢٬٧ٗـ جلاظفجءز جٝسوػ٬ػ٬ر دحٝؿفظر ج٢٠ٝحلدر ٝػظٟ ج٠ٝنٜٞر ٧جلأؾًحف 

ج٢ٝحسظر ٦٢ُح ٬٧ٞقٟ ج١ ٧ٚ٬ٟ ج٠ِ٠ٝل دس٧ص٬٘ ٧س٬ٗ٢ـ جٝس٬٬ٔفجز ج٧ًٞ٠ٝدر ج٢ٝحسظر ١٠ ٖػه 

 .جلاظفجءجز جٝسوػ٬ػ٩

  رظد ّيخبتـج الاسراءاح اهخظضٖضٖج: 

 .٬ٞقٟ ؤ١ ٬فوؿ ج٠ِ٠ٝل ٬٧سحدَ ج٢ٝسحثط ٬ٝسإٜؿ ١٠ ٖح٬ُٞر جلاظفجءجز جٝسوػ٬ػ٬ر ج٠ٝسؾـذ

 اهيراسـبح الاغبفٖج 

٩ٖ ػحٝر ُؿٟ ج٠ًٝحدٚر ؤ٧ جٝػ٧٬ؿ جٝس٩ س٩ٚٞ ٌلالا ١٠ جٝنٛ ٩ُٞ س٧جٖ٘ جؿجء ج٠ِ٠ٝل ٠َ 

ل٬حلحس٤ ٧ًف٤ٙ ؤ٧ س٧ج٤ٖٚ ٠َ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ٬ٞقٟ ؤ١ ٬ئٜؿ ج٠ِ٠ٝل ج١ ٠ظحلاز ٥ـ٣ 

 . ١٠ ج٧٠ٝجوٗر ٩ٖ جٙفخ ٧ٙز 14١ٜ٠٠-4ج٭٢نًر ٬سٟ ٠فجظِس٦ح ًدٚح ٝٞد٢ؿ 

 ٓحٝدح ٠ح سسٟ ٥ـ٣ ج٠ٝفجظِحز جلايح٬ٖر ُٚخ س٬ٗ٢ـ جلاظفجءجز جٝسوػ٬ػ٬ر ٝسإ٬ٜؿ ٖح٬ُٞر :يلاضؼج

 .جلاظفجءجز ، ١٧ٜ٬٧ ١٠ جٝيف٧ف٨ جظفجء ٠فجظِر جيح٬ٖر ٢ُؿ ٧ٙ٧ٍ ٠ح ٦٬ؿؿ ٠٦٠ر ج٠ِ٠ٝل
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 الاسراءاح اهّكبئٖج .12

  ٬ظخ سػؿ٬ؿ جٝسػل٢٬حز ج٧ًٞ٠ٝدر ٧ج٠ٝوحؿف ج٠ٝػس٠ٞر ِٝؿٟ ج٠ًٝحدٚر ل٧جء ٜح٢ز ٬٢ٖر ؤ٧

 .٠سِٞٚر د٢ٌحٟ جلاؿجفذ

  ٢ُؿ سػؿ٬ؿ ٖفه ٝٞسػل١٬ ؤ٧ ٢ُؿ٠ح سسًٞخ جٝػحظر ِٝٗل ٧ٙحث٩ ٖح٤٢ ٬ظخ س٬٧ًف

٧س٬ٗ٢ـ ٠٧فجٙدر ؾًر ٝس٬ٞٚل جػس٠حلاز ػؿ٧ش ُؿٟ جٝسًحد٘ ٧جلالسٗحؿذ ١٠ ٖفه 

 .جٝسػل١٬

  ً٬ٞقٟ ؤ١ سن٠ل ًف٘ جلاظفجءجز ج٧ٝٙحث٬ر ج٠ٝدحؿفذ لاسؾحـ جلاظفجءجز ٧سًد٬٘ جٝي٧جد

 .ٝٞسإٜؿ ١٠ ِٖح٬ٝس٦ح

جلاظفجء ج٧ٝٙحث٩ ٧٥ ٬ٞ٠ُر ٠لدٚر ٖسػؿ٬ؿ ٖفه جٝسػل٢٬حز ؤٜصف ١٠ ٤٢٧ٜ فؿ ِٖل : 1يلاضؼج 

 .٠ٞٝنحٜل ؤ٧ جٝنٜح٨٧

 ٜظقء ١٠ ٠فجظِر جظفجءجز جٝسن٬ٔل ٙؿ ٬سي١٠ جلاظفجء ج٧ٝٙحث٩ سػ٬ٞل جٝد٬ح٢حز :2يلاضؼج 

 .د٠ح ٩ٖ ـٝٛ سػ٬ٞل ج٢ٝقُحز ٧ُ٧ج٠ل ج٠ٝؾحًفذ ٢٧سحثط دفج٠ط جؾسدحف جٜٝٗحءذ ج٬٢ٗٝر

 اهخضنى فٓ اهشسلاح .13

 ؿبى 

٬ٞقٟ ؤ١ ٬يَ ج٠ِ٠ٝل ٬٧ػحٌٖ ٩ُٞ ًف٘ ٧٠صٚر ٝٞسِف٬ٕ جٝسظ٬٠َ ٧ج٦ٗٝفلر ٧جٝػٌٗ 

٧جٝسؾق١٬ ٧جٝو٬ح٢ر ٧جٝسؾٞه ١٠ لظلاز جٝظ٧ؿذ ٧جٝلظلاز ج٬٢ٗٝر ٧سسي١٠ لظلاز 

جٝظ٧ؿذ سٚحف٬ف ٬ٞ٠ُحز ج٠ٝفجظِر جٝؿجؾ٬ٞر ٧جلسِفجيحز جلاؿجفذ دحلايحٖر ج٩ٝ لظلاز 

 .جلاظفجءجز جٝسوػ٬ػ٬ر ٧ج٧ٝٙحث٬ر

٬ٞقٟ ؤ١ س١٧ٜ ٜل جٝلظلاز ٧جيػر ٠٧ٚف٧ءذ ٠٧ؾق٢ر ٠٧ػسٌٗ د٦ح دًف٬ٚر سي١٠ 

ج٧ٝو٧ل ج٦٬ٝح ٧جلسفظح٦ُح ٧دػ٬ش سػ٧ل ٌف٧ٕ ػ٦ٌٗح ؿ١٧ س٦ٗٞح ؤ٧ سؿ٧٥ف ػحٝس٦ح ؤ٧ 

 .ٖٚؿ٥ح ٠ٜح ٬ٞقٟ سػؿ٬ؿ جٝٗٚفجز جٝق٬٢٠ر ٝلاػسٗحٌ دحٝلظلاز ٙدل جٝسؾٞه ٦٢٠ح

  ٙؿ سػٌٗ جٝلظلاز دإ٨ ٧ل٬ٞر ٢ٜ٠٠ر ل٧جء ٧ف٬ٙح ؤ٧ جٜٝسف٬٢٧ح:يلاضؼج 
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 .٬ٞقٟ سإ١٬٠ ٜل جٝلظلاز ٧ػ٦ٌٗح دنٜل ٬ي١٠ ؾو٧و٬ر ج٠٧ِٞ٠ٝحز د٦ح

٬ٞقٟ ؤ١ ٬يَ ج٠ِ٠ٝل جًٝف٘ ج٠ٝلاث٠ر ٝػ٠ح٬ر جٝلظلاز ٧جلاػسٗحٌ د٢لؽ جػس٬ح٬ًر ٝٞلظلاز 

ج٠ٝؾق٢ر ٩ُٞ ٧ل٬ٞر جٜٝسف٬٢٧ر ٧ٜـٝٛ جٝػ٧ٞ٬ٝر ؿ١٧ جًلاٍ ٬ٓف ج٠ٝؾسو١٬ ٩ُٞ جٝلظلاز 

 .ؤ٧ جؿؾحل ؤ٬ر سِؿ٬لاز ٦٬ُٞح

 اهشسلاح اهفٌٖج: 

جلأو٬ٞر ٧جٝد٬ح٢حز ج٠ٝنسٚر ٦٢٠ح  (جٝٚفجءجز)٬ٞقٟ ؤ١ ٬ػسٌٗ ج٠ِ٠ٝل دلظلاز ج٠ٝلاػٌحز 

٠٧ِٞ٠٧حز ٜح٬ٖر ٝسسدَ ؤصف ج٠ٝفجظِر جٝؿجؾ٬ٞر ٧ٜـٝٛ لظلاز ج٠ِٝح٬فذ ٧جلأٖفجؿ ٢٧لؾر ١٠ 

ٜل سٚف٬ف جؾسدحف ؤ٧ ن٦حؿذ ٠ِح٬فذ وحؿفذ ١ُ ج٠ِ٠ٝل ٧ـٝٛ ٝٗسفذ ق٬٢٠ر ٢٬ِ٠ر ، ٬٧ظخ ؤ١ 

 – جـج ٜح١ ٢ٜ٠٠ح –سسي١٠ لظلاز ٜل ٬ٞ٠ُر جؾسدحف ؤ٧ ٠ِح٬فذ ج٠٧ِٞ٠ٝحز جٜٝح٬ٖر ٝسل٬٦ل 

سِف٬ٕ ج٢ِٝحوف ج٠ٝئصفذ ٩ُٞ ٠ٚؿجف جٝلا١٬ٚ٬ ٧ٜـٝٛ ج٠ٜح٬٢ر جُحؿذ جظفجء جلاؾسدحف ج٧ 

 .ج٠ِٝح٬فذ سػز ٌف٧ٕ جٙفخ ٠ح س١٧ٜ ٌٝف٧ٕ جظفجء ج٬ٞ٠ِٝر جلأو٬ٞر

٠ٜح ٬ٞقٟ ج١ سسي١٠ جٝلظلاز جل٠حء جلأٖفجؿ ج٠ٝلث١٬ٝ٧ ١ُ جؾسدحف ج٢٬ِٝحز ٧جؿجء جلاؾسدحف 

 .٧جٝسػٚ٘ ١٠ ج٢ٝسحثط

 ٙؿ ١٧ٜ٬ ١٠ ج٠ٝلسػ٬ل ؤ٧ ٬ٓف ج٩ٞ٠ِٝ جلاػسٗحٌ دلظلاز جٝٚفجءجز جلأو٬ٞر ٩ٖ :1يلاضؼج 

 .دِى ٠ظحلاز ج٬ٚٝحك ٧ج٠ِٝح٬فذ 

٧ج٠٧ِٞ٠ٝحز ج٢ٝحسظر ١٠  (7-4-5ج٢ٌف د٢ؿ ) جٝلظلاز ج٬٢ٗٝر ٩٥ سظ٬٠َ ٝد٬ح٢حز :2يلاضؼج 

ؤ٧ ج٠ِٝح٬فجز ٧جٝس٩ سد١٬ ٠ح جـج ٜح١ ٠لس٨٧ ١٬ِ٠ ١٠ جٝظ٧ؿذ ؤ٧ ٢٧ٜ٠حز /جظفجء جلاؾسدحفجز ٧

ج٬ٞ٠ِٝر ٙؿ سٟ ج٢ظحق٥ح ٧ٙؿ سسي١٠ ٥ـ٣ جٝلظلاز ج٠٢ٝحـض ٧ج٧ِٚٝؿ ٧جٜٝسخ ٧جلس٠حفجز سلظ٬ل 

ج٢ٝسحثط ٧ج٧فج٘ ج٠ٝفجظِر ٧ج٠ِٝل ٧فل٠٧حز جٝسػٜٟ ٧جٝسٚحف٬ف ٧سٚحف٬ف جلاؾسدحف جٝؿجؾ٩ٞ 

٧جٝؾحفظر ٧ن٦حؿجز ج٠ِٝح٬فذ جٝؿجؾ٬ٞر ٧جٝؾحفظ٬ر ٠٧ـٜفجز ج٬٠ِٝل ٧ج٧فج٤ٙ ٧جٝفؿ٧ؿ ج٧ٝجفؿذ 

٤٢٠. 
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٬ٞقٟ سلظ٬ل جٝٚفجءجز ٧جٝد٬ح٢حز ٧جٝػلحدحز ٩ٖ ٢ٗك ٧ٙز جظفجء٥ح ٧فد٦ًح دح٬ٞ٠ِٝر جٝؾحور 

 . د٦ح 

٩ٖ ػحٝر ػؿ٧ش جؾًحء ٩ٖ جٝلظلاز ٬ٞقٟ نًخ جٝؾًإ ٬ٝ٧ك ٠ػ٣٧ ؤ٧ ظ٤ِٞ ٬ٓف ٠ٚف٧ء 

٬٧ٜسخ جٝسوػ٬غ ج٧ ج٠٬ٚٝر جٝوػ٬ػر ج٩ٝ ظح٢خ جٝؾًإ ٠َ جٝس٬ٙ٧َ ٩ُٞ ٜل سوػ٬غ د٧جلًر 

١٠ ٙحٟ دحٝنًخ ٧جٝسوػ٬غ ل٧جء دحٝس٬ٙ٧َ جٜٝح٠ل ؤ٧ دحلأػفٕ جلأ٩ٝ٧ ١٠ جل٤٠ ٧سسؾـ ٬ٙحلحز 

 .٠ٜحٖثر ٩ٖ ػحٝر جٝلظلاز ج٠ٝػ٧ٌٗر د٧لحثل جٜٝسف٬٢٧ر ٝسظ٢خ ٖٚؿ ؤ٧ س٬٬ٔف جٝد٬ح٢حز جلأو٬ٞر

 اهيراسـج اهداخوٖج  .14

٩ُٞ ج٠ِ٠ٝل ؤ١ ٢٬ٗـ ج٠ٝفجظِحز جٝؿجؾ٬ٞر لأ٢نًس٤ دنٜل ؿ٧ف٨ ٧ًدٚح ٝدف٢ح٠ط ق٩٢٠ ٠ػؿؿ 

٠لدٚح ٧ًف٘ ٧٠صٚر دٔفى جٝسإٜؿ ١٠ جلس٠فجف٬ر س٧جٖ٘ جلأؿجء ٩ٖ ٬ٞ٠ُحس٤ ٠َ ٠سًٞدحز ٢ٌحٟ 

جٝظ٧ؿذ ج٠ٝـ٧ٜفذ ٩ٖ ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ٬٧ظخ ؤ١ ٬سي١٠ دف٢ح٠ط ج٠ٝفجظِحز جٝؿجؾ٬ٞر ٜل 

٢ُحوف ٢ٌحٟ جٝظ٧ؿذ د٠ح ٩ٖ ـٝٛ ج٢نًر جلاؾسدحف ٬٧ِسدف ٠ؿ٬ف جٝظ٧ؿذ ٠لث٧ل ١ُ سؾ٬ًً 

٧س٬ٌ٢ٟ ج٠ٝفجظِحز ٠ٜح ٬سًٞد٦ح جٝدف٢ح٠ط ٧سًٞد٦ح جؿجفذ ج٠ِ٠ٝل ٬٧ظخ ج١ ٧ٚ٬ٟ د٦ـ٣ ج٠ٝفجظِحز 

جٖفجؿ ٠ئ١٧ٞ٥ ٠٧ؿفد١٧ ٠٧لس١٧ٞٚ ١ُ جلأ٢نًر جٝس٩ ٬فجظ٦٢٧ِح ػ٬ص٠ح ل٢ػز دـٝٛ ج٧٠ٝجفؿ 

 .ج٠ٝسحػر 

 . ١٠ ج٠ِٝسحؿ ج١ سٜس٠ل ؿ٧فذ دف٢ح٠ط ج٠ٝفجظِر جٝؿجؾ٬ٞر ٩ٖ ُحٟ ٧جػؿ:يلاضؼج 

٢ُؿ٠ح س٩ٚٞ ٢سحثط ج٠ٝفجظِحز دٌلال ١٠ جٝنٛ ٩ُٞ ٖح٬ُٞر ج٬ٞ٠ِٝحز ج٧ ٩ُٞ وػر ؤ٧ ٠وؿج٬ٙر 

٢سحثط جؾسدحفجز ؤ٧ ٠ِح٬فجز ج٠ِ٠ٝل ٬ٞقٛ ؤ١ ٬سؾـ ج٠ِ٠ٝل جظفجءجز سوػ٬ػ٬ر ٧ٙ٧٠سر ٧ج١ 

٧ٚ٬ٟ دحؾًحف ج٠ِٝلاء ٜسحدر ججـ ٠ح ج٦ٌفز ٢سحثط جلالسٚوحء ج١ ٢سحثط ج٠ِ٠ٝل ٙؿ سإصفز دنٜل 

 .ج٧ دحؾف

٬ظخ سلظ٬ل ج٢ٝنحً جٝـ٨ س٠ز ٠فجظِسؽ ٢٧سحثط ج٠ٝفجظِر ٧جلاظفجءجز جٝسوػ٬ػ٬ر ج٢ٝحسظر ١ُ 

 ج٠ٝفجظِر
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٬ٞقٟ ج١ ٬سٟ جٝسػٚ٘ ١٠ س٬ٗ٢ـ ٧ٖح٬ُٞر جلاظفجءجز جٝسوػ٬ػ٬ر جٝس٩ سٟ جسؾحـ٥ح ٧سلظ٬ل ـٝٛ ١٠ 

 .ؾلال ٬ٞ٠ُحز ٠سحدِر ٠فجظِحز جلأ٢نًر

 يراسـبح الادارث .15

ؿ٧ف٬ح دحلسِفجى ٢ٌحٟ جؿجفذ ج٠ِ٠ٝل ٧ج٢نًر  (٠لس٬٧حز جلاؿجفذ ج٬ِٞٝح)٬ٞقٟ ج١ س٧ٟٚ جلاؿجفذ 

جلاؾسدحف ًدٚح ٝدف٢ح٠ط ٠لد٘ ٧ًف٬ٚر ٧٠صٚر ٝٞسإٜؿ ١٠ جلس٠فجف٬ر ٠لاث٠س٦ح ٧ٖح٬ُٞس٦ح ٧لاؿؾحل 

 .جٝس٬ٔفجز ٧جٝسػل٢٬حز جٝلاق٠ر

 :٬٧ظخ ج١ سحؾـ ٠فجظِر جلاؿجفذ ٩ٖ جٝػلدح١ ج٢ٝٚحً جلاس٬ر

 ٠لاث٠ر جٝل٬حلحز ٧جًٝف٘ -

 .جٝسٚحف٬ف ج٠ٝف٧ُٖر ١٠ ظ٦حز جلاؿجفذ ٧ج٠ٝنف١٬ٖ ٩ُٞ جلاٖفجؿ -

 .٢سحثط ج٠ٝفجظِحز جٝػؿ٬صر -

 .جلاظفجءجز جٝسو٬ػ٬ػ٬ر ٧ج٧ٝٙحث٬ر -

 .جٝس٬٬ٟٚ د٧جلًر ظ٦حز ؾحفظ٬ر -

 .٢سحثط ج٠ٝٚحف٢حز د١٬ ج٠ِٝح٠ل ٧دفج٠ط جؾسدحف جٜٝٗحءذ ج٬٢ٗٝر -

 .جٝس٬ٔفجز ٩ٖ ػظٟ ٬ُ٧٢٧ر جلأ٠ُحل ٧٠ي٧ٍ جلالسِفجى -

 جلاٖحؿذ ج٧ٝجفؿذ ١٠ ج٠ِٝلاء -

 جٝنٜح٨٧ -

 .س٧و٬حز جٝسػل١٬ -

 ج٧ِٝج٠ل جلأؾف٨ ج٧٠ٝصفذ ٠صل ج٢نًر يدً جٝظ٧ؿذ ٧ج٧٠ٝجفؿ ٧سؿف٬خ جلأٖفجؿ -

 

  جٝٗسفذ ج٬ً٠٢ٝر لاظفجء ٠فجظِر جلاؿجفذ ٩٥ ٠فذ ٜل ُحٟ:1يلاضؼج 

 س٢ِٜك ٢سحثط ٠فجظِر جلاؿجفذ ٩ُٞ ٢ٌحٟ جٝسؾ٬ًً ٠ِ٠ٞٝل ػ٬ش سسي١٠ جلأٓفجى :2يلاضؼج 

 .٧جلأ٥ؿجٕ ٧ؾًً ج٠ِٝل ِٝٞحٟ جٝٚحؿٟ

 سسي١٠ ٠فجظِر جلاؿجفذ ج٧٠ٝجي٬َ ج٠ٝسِٞٚر د٢ِحوف ٠فجظِر جلاؿجفذ جٝس٩ سدػش :3يلاضؼج 

 ٩ٖ جظس٠حُحز جلاؿجفذ ج٢٠ٝس٠ٌر
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٬ظخ سلظ٬ل ٠لاػٌحز جلسِفجيحز جلاؿجفذ ٧جلاظفجءجز ج٢ٝحنثر ١ُ سٞٛ ج٠ٝلاػٌحز ٠ٜح ٬ٞقٟ 

 .ؤ١ سسإٜؿ جلاؿجفذ ١٠ س٬ٗ٢ـ سٞٛ جلاظفجءجز ؾلال ٖسفذ ق٬٢٠ر ٢٠حلدر ٠٧سٗ٘ ٦٬ُٞح

 اهيخػوتبح اهفٌٖج 

 ؿبى .1

 .ؤ٧ ج٠ِٝح٬فجز جٝس٩ ٬ظف٦٬ح ج٠ِ٠ٝل دحِٝؿ٬ؿ ١٠ ج٧ِٝج٠ل/سسػؿؿ وػر ٠٧وؿج٬ٙر جلاؾسدحفجز ٧

 :٧سن٠ل ٥ـ٣ ج٧ِٝج٠ل جل٦ح٠حز ١٠

 ٧ُج٠ل ج٢لح٬٢ر  -

 ج٠ٜٝح١ ٧جٌٝف٧ٕ جٝد٬ث٬ر  -

 ًف٘ جلاؾسدحف ٧ج٠ِٝح٬فذ ٠٧وؿج٬ٙس٦ح  -

 جٝسظ٬٦قجز  -

 جل٢حؿ ج٬ٚٝحلحز  -

 جؾس٬حف ج٢٬ِٝحز  -

 سؿج٧ل جلأٓفجى ٧٠ي٧ٍ جلاؾسدحف ٧ج٠ِٝح٬فذ  -

٬ؾسٕٞ ٠ؿ٨ جل٦حٟ ج٧ِٝج٠ل ٩ٖ ٠٬ٙر جٝلا١٬ٚ٬ ج٬ٜٞٝر ٢ٝسحثط ج٬ٚٝحك جؾسلاٖح ٠ئصفج ًدٚح ٬ُ٧٢ٝحز 

 .جلاؾسدحفجز ٬ُ٧٢٧حز ج٠ِٝح٬فجز

٩ُٞ٧ ج٠ِ٠ٝل ؤ١ ٬إؾـ ٩ٖ جلاُسدحف ٢ُؿ ٧يَ ٧س٬٧ًف ًف٘ جلاؾسدحف ٧ج٠ِٝح٬فذ ٧ٜـٝٛ سإ٬٥ل 

 .٧سؿف٬خ جِٝح١٬ٞ٠ ٧جؾس٬حف جٝسظ٬٦قجز ج٠ٝلسؾؿ٠ر ٠٧ِح٬فس٦ح

 الأفراد .2

ج٧ /٩ُٞ ج٠ِ٠ٝل ؤ١ ٬سحٜؿ ١٠ ٜٗحءذ ٜل ١٠ ٧ٚ٬ٟ دسن٬ٔل ٠ِؿذ ٠ػؿؿذ ٬٧ئؿ٨ جلاؾسدحفجز ٧

ج٠ِٝح٬فجز ٬ٚ٬٧ٟ ج٢ٝسحثط ٧٬٧َٙ سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز ج٠ِٝح٬فذ ٢ُ٧ؿ جلالسِح٢ر دإٖفجؿ سػز 

جٝسؿف٬خ ٬ٞقٟ س٬ٖ٧ف جلانفجٕ ج٠ٝلاثٟ ٦ٟٝ ، ٠ٜح ٬ٞقٟ ج١ ١٧ٜ٬ سإ٬٥ل جلأٖفجؿ جٝٞـ١٬ ١٧٠٧ٚ٬ 

 .د٦٠حٟ ٠ػؿؿذ ٩ُٞ ؤلحك جٝس٬ِٟٞ ج٢٠ٝحلخ ٧جٝسؿف٬خ ٧جٝؾدفذ ٧سٚؿ٬ٟ ؿ٬ٝل ٦٠حفجس٦ٟ ٢ُؿ جًٝٞخ
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ٙؿ ١٧ٜ٬ ٧ًٞ٠دح  (٠صل ٠ظحل جلاؾسدحفجز ٬ٓف ج٠ٝسٞٗر)٩ٖ دِى ج٠ٝظحلاز ج٬٢ٗٝر : (1)يلاضؼج 

ؤ١ ٬ػ٧ق جلأنؾحه جٝٞـ١٬ ١٧٠٧ٚ٬ دحؿجء ٦٠حٟ ٢٬ِ٠ر ن٦حؿذ نؾو٬ر ٩ُٞ٧ ج٠ِ٠ٝل سػ٬ٚ٘ 

٠سًٞدحز جٝن٦حؿجز جٝنؾو٬ر ج٠ٝػؿؿذ ػ٬ش ٙؿ س١٧ٜ ٥ـ٣ ج٠ٝسًٞدحز ٠سًٞدحز س٬٠٬ٌ٢ر ؤ٧ 

 .٠سًٞدحز ٢٠و٧ه ٦٬ُٞح ٩ٖ ج٧٠ٝجوٗحز جٝؾحور دح٠ٝظحل ج٧ ٠سًٞدحز ج٬٠ِٝل ٢ٗل٤

 ٩ُٞ جلأنؾحه ج٠ٝلث١٬ٝ٧ ١ُ جدؿجء جٝفؤ٨ ؤ٧ جٝسٗل٬فجز جٝس٩ ٬سي٦٢٠ح سٚحف٬ف :(2)يلاضؼج 

 ج٩ٝ ظح٢خ ج٠ٝئ٥لاز ج٠ٝلاث٠ر ٧جٝسؿف٬خ ٧جٝؾدفذ ٧ج٠ِٝفٖر ج٠ٝفي٬ر –جلاؾسدحف ؤ١ سس٧ٖف ٝؿ٦٬ٟ 

 : ج٠ٝسًٞدحز جٝسح٬ٝر–ٝلاؾسدحفجز جٝظحف٬ر 

ج٠٧ِٞ٠ٝحز ج٠ٝسِٞٚر دحٝس٧ٝ٧٢ٜظ٬ح ج٠ٝلسؾؿ٠ر ٩ٖ سو٬٢َ جلأٓفجى ؤ٧ جٝؾح٠حز ؤ٧  -

ج٢٠ٝسظحز ج٠ٝؾسدفذ ج٧ ٬ٗ٬ٜر جلسؾؿج٦٠ح ؤ٧ ج٠ٝس٧َٙ ١٠ جلسؾؿج٦٠ح ، ٝسػ٤ٚ٬ٚ ٠ٜح ٬ٞقٟ ؤ١ 

١٧ٜ٬ ٩ُٞ ُٟٞ دح٧٬ِٝخ ج٧ جٝسؿ٧٥ف جٝـ٨ ٙؿ ٬ًفج ٦٬ُٞح جص٢حء جلسؾؿجٟ ٥ـ٣ جلأٓفجى 

 جٝؽ...ج٧ جٝؾح٠حز 

ج٠٧ِٞ٠ٝحز ١ُ ج٠ٝسًٞدحز جِٝح٠ر ج٢٠ٝو٧ه ٦٬ُٞح ٩ٖ جٝسنف٬ِحز ٧ج٧٠ٝجوٗحز ٦ٖ٧ٟ  -

ظ٬ؿ ٝؿلاٝر ٧سإص٬ف جٝػ٧٬ؿ جٝػحؿش ٩ُٞ جلالسؾؿجٟ جِٝحؿ٨ ٦ٝـ٣ جلأٓفجى ؤ٧ ج٧٠ٝجؿ ؤ٧ 

 ج٢٠ٝسظحز ٧٠ي٧ٍ جٝسٚف٬ف

٩ُٞ جؿجفذ ج٠ِ٠ٝل سػؿ٬ؿ ٧و٬حٓر ج٥ؿج٦ٖح ٠٬ٖح ٬سِٞ٘ دس٬ِٟٞ ٧سؿف٬خ ٧سػؿ٬ؿ ٦٠حفجز جٖفجؿ 

ج٠ِ٠ٝل ٠ٜح ٬ٞقٟ ؤ١ س١٧ٜ ٢٥حٛ ل٬حلر ٧ًف٘ ٝسػؿ٬ؿ ٧س٬ٖ٧ف جػس٬حظحز جٝسؿف٬خ ٧دفج٠ط 

جٝسؿف٬خ ج٧ًٞ٠ٝدر ٝلاٖفجؿ ٩ُٞ ؤ١ س١٧ٜ سٞٛ جٝدفج٠ط ٢٠حلدر ٦٠ٞٝحٟ جٝػح٬ٝر ٧ج٠ٝس٧ِٙر ٠ِ٠ٞٝل 

 .٬٧ظخ س٬٬ٟٚ ٖح٬ُٞر جٝسؿف٬خ ج٠ٝسؾـ

٩ٖ٧ ػحٝر . ٩ُٞ ج٠ِ٠ٝل ج١ ٬لسؾؿٟ جٖفجؿ ١٠ ٤٬ٌٗ٧٠ ج٧ ١٠ جِٝح١٬ٞ٠ د٧ِٚؿ ٠َ ج٠ِ٠ٝل 

جلسؾؿجٟ ٠سِحٙؿ١٬ ١٬ٌٗ٧٠٧ ١٬٬٢ٖ جيح١٬٬ٖ ٩ُٞ ج٠ِ٠ٝل ٝٞسحٜؿ ١٠ ج١ ٥ئلاء جلأنؾحه 

١٧ٞ٠ِ٬ سػز جنفجٕ ٩ٌٗ٧٠ ج٠ِ٠ٝل ٧ج٦٢ٟ ـ٨٧ ٜٗحءذ ٬٢ٖر ٬٧ئؿ١٧ ٦ٞ٠ُٟ ًدٚح ٢ٌٝحٟ جلاؿجفذ 

 .دح٠ِ٠ٝل
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٧ج٬٢ٗٝر ٧جلأٖفجؿ  (ج٬ِٞٝح)٩ُٞ ج٠ِ٠ٝل ج١ ٬ػسٌٗ دحٝس٧و٬ٕ ج٩ٗ٬ٌ٧ٝ ٝنح٩ٞٓ ج٧ٌٝحثٕ جلاؿجف٬ر 

 .ـ٨٧ ج٧ٌٝحثٕ جٝفث٬ل٬ر ج٠ٝلحُؿذ ٩ٖ جظفجء جلاؾسدحفجز

١ٜ٠٬ سِف٬ٕ جٝس٧و٬ٕ ج٩ٗ٬ٌ٧ٝ دِؿذ ًف٘ ٧ٜػؿ ؤؿ٩٢ ٝٞس٧و٬ٕ ٬ظخ سػؿ٬ؿ : ٠لاػٌر

 :ج٢ٝٚحً جٝسح٬ٝر

 ج٧ ج٠ِٝح٬فجز/ج٠ٝلث٬ٝ٧حز سظح٣ جؿجء جلاؾسدحفجز ٧ -

 .ج٧ ج٠ِٝح٬فجز ٧س٬٬ٟٚ ج٢ٝسحثط/ج٠ٝلث٬ٝ٧حز ٧٧يَ ؾًً جلاؾسدحفجز ٧ -

 ٠لث٬ٝ٧حز سٚف٬ف جلافجء ٧جٝسٗل٬فجز -

 .ج٠ٝلث٬ٝ٧حز سظح٣ جٝسِؿ٬ل ٧جٝس٬٧ًف ٧جٝسػٚ٘ ١٠ وػر جًٝف٘ جٝظؿ٬ؿذ -

 ج٠ِٝفٖر ٧جٝؾدفجز -

 ج٠ٝئ٥لاز ٧دفج٠ط جٝسؿف٬خ -

 ج٧ٝجظدحز جلاؿجف٬ر -

 ٬ٞقٟ ج١ سٗفى جلاؿجفذ جنؾحوح ٠ػؿؿ١٬ لاؿجء ٧٢ٍ ١٬ِ٠ ١٠ جؾس٬حف ج٢٬ِٝحز ٬ٞ٠ُ٧حز 

جلاؾسدحف ٧جوؿجف سٚحف٬ف جؾسدحف ٧جًُحء جلافجء ٧جٝسٗل٬فجز ٧سن٬ٔل ج٧٢جٍ ٢٬ِ٠ر ١٠ جلأظ٦قذ 

، ٩ُٞ٧ ج٠ِ٠ٝل جلاػسٗحٌ دلظلاز ٦ٝـ٣ جٝس٬٧ٗيحز ٧سٚف٬ف جٜٝٗحءذ ٧ج٠ٝئ٥لاز ج٬٠ِٞٝر ٧ج٬٢٦٠ٝر 

٧جٝسؿف٬خ ٧ج٦٠ٝحفجز ٧ؾدفجز ظ٬٠َ جلأٖفجؿ ج١٬٬٢ٗٝ د٠ح ٩ٖ ـٝٛ ج٠ٝسِحٙؿ١٬ ٦٢٠ٟ ، ٠ٜح ٬ٞقٟ ج١ 

ؤ٧ سٚف٬ف /س١٧ٜ ٥ـ٣ ج٠٧ِٞ٠ٝحز ٩ٖ ٠س٢ح٧ل ج٬ٝؿ ٧ج١ سن٠ل سحف٬ؽ جٝسوؿ٬٘ ٩ُٞ جٝس٬٧ٗى ٧

 جٜٝٗحءذ

 اهينبً ّاهؼرّف اهتٖئٖج  .3

٬ظخ ج١ س١٧ٜ ج٠ٜح٬٢حز ج٠ِ٠ٝل جٝلاق٠ر لاظفجء جلاؾسدحف د٠ح٩ٖ ـٝٛ ٠وحؿف جًٝحٙر ٧جٌٝف٧ٕ 

 ٜح٬ٖر ٠٧لاث٠ر ٬ٚٞٝحٟ دإؿجء جلاؾسدحفجز – ٧ج١ ٜح٢ز لا سٚسوف ٩ُٞ ٥ـ٣ ج٧ِٝج٠ل –جٝد٬ث٬ر 

 .جٝوػ٬ػر

٩ُٞ٧ ج٠ِ٠ٝل ؤ١ ٬ي١٠ ؤلا ٬ئصف ظ٧ ج٠ِ٠ٝل ٧جٌٝف٧ٕ جٝد٬ث٬ر ج٠ٝػ٬ًر ٩ُٞ وػر ج٢ٝسحثط ج٧ 

٬٧ظخ جٝػ٬ًر دنٜل ؾحه ٢ُؿ جؾس٬حف . ٬ئصف سحص٬فج ُٜل٬ح ٩ُٞ ظ٧ؿذ ج٨ ٬ٙحلحز سسٟ د٤ 
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ج٧ ج٠ِٝح٬فجز ٩ٖ ٧٠َٙ ٬ٓف ٠ٚف ج٠ِ٠ٝل جٝؿجثٟ ، ٬٧ٞقٟ ج٬يح /ج٢٬ِٝحز ٧جظفجء جلاؾسدحفز ٧

 .ج٬٢ٗٝر جٝس٩ ١ٜ٠٬ ج١ سئصف ٩ُٞ ٢سحثط جلاؾسدحفجز (ج٠ٜٝح١ ٧جٌٝف٧ٕ جٝد٬ث٬ر)س٧ص٬٘ ج٠ٝسًٞدحز 

٬ظخ ٩ُٞ ج٠ِ٠ٝل ج١ ٬فجٙخ ٬٧سػٜٟ ٬٧لظل جٌٝف٧ٕ جٝد٬ث٬ر جٝس٩ سسًٞد٦ح ج٧٠ٝجوٗحز ؤ٧ 

جًٝف٘ ٧ج٧ٝلحثل ج٠ٝلسؾؿ٠ر ٧جٝس٩ سئصف ٩ُٞ ظ٧ؿذ ج٢ٝسحثط ، ٠ٜح ٬ٞقٟ جلا٢سدح٣ ٌٝف٧ٕ ج٠ِٝل 

٠صل جٝس٬ِٟٚ جٝد٧ٝ٧٬ظ٩ ٧جلاسفدر ٧جٝسن٬٧م ج٦ٜٝف٢ٔ٠٧ح٬ًل٩ ٧جلانِحٍ ٧جٝف٧ًدر ٧ج٠ٝوحؿف 

ج٦ٜٝفد٬ر ٧ؿفظحز جٝػفجفذ ٧ؿفظحز جٝو٧ز ٧جلا٥سقجق ٜل ػلخ ج٢ٝنحً ج٩٢ٗٝ ج٢٠ٝحٌف ، 

٬٧ٞقٟ ج٬ٚحٕ جلاؾسدحفجز ٧ج٠ِٝح٬فجز ٩ٖ ػحٝر سِفى ج٢ٝسحثط ٝٞؾًف ٢س٬ظر ٝسإص٬ف جٌٝف٧ٕ 

 .جٝد٬ث٬ر ج٠ٝػ٬ًر

٬ٞقٟ جٝٗول دنل ِٖحل د١٬ ج٠ٝلحػحز ج٠ٝسظح٧فذ ج٠ٝؾوور لأ٢نًر ٠سِحفير ٠َ جسؾحـ 

 جلاظفجءجز جٝلاق٠ر ٢٠َٝ ج٢سٚحل جٝس٧ٞش

٬ظخ جٝسػٜٟ ٩ٖ ج٧ٝو٧ل ج٩ٝ جلا٠ح١ٜ ٧ٜـٝٛ جٝسػٜٟ ٩ٖ جلسؾؿجٟ جلا٠ح١ٜ ٧ج٠ٝلحػحز جٝس٩ 

ج٧ ج٠ِٝح٬فجز ٬٧ػؿؿ ج٠ِ٠ٝل ٠ؿ٨ جٝسػٜٟ د٢حء ٩ُٞ ٌف٤ٖ٧ /سئصف ٩ُٞ ظ٧ؿذ جلاؾسدحفجز ٧

 .جٝؾحور

٬ٞقٟ جسؾحـ جلاظفجءجز جٝلاق٠ر ٝٞسإٜؿ ١٠ ج٢ٌٝحٟ ٧ج٢ٌٝحٖر دح٠ِ٠ٝل ٠َ جُؿجؿ جًٝف٘ جٝؾحور 

 .دسػ٬ٚ٘ ـٝٛ ٢ُؿ٠ح سؿ٧ُ جٝيف٧فذ

  ػرق الاخختبراح ّاكرار ظضج اهػرق .4

 ؿبى

ج٧ ج٠ِٝح٬فجز ؿجؾل ٠ظحل /٬ٞقٟ ج١ ٬لسؾؿٟ ج٠ِ٠ٝل ًف٘ ٧جظفجءجز ٠لاث٠ر ٜٝل جلاؾسدحفجز ٧

٤ٞ٠ُ ٧سن٠ل ٥ـ٣ جًٝف٘ جلاظفجءجز جؾس٬حف ج٢٬ِٝحز ٧س٢ح٧ل ٢٧ٚل ٧سؾق١٬ ٧جُؿجؿ جلأٓفجى 

 سٚؿ٬ف جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك دحلايحٖر – ٧جـج ٜح١ ٠لاث٠ح –ج٧ ٠ِح٬فس٦ح /ج٠ٝفجؿ جؾسدحف٥ح ٧

 .ج٧ ج٠ِٝح٬فذ/ج٩ٝ جٝس٬٢ٚحز جلاػوحث٬ر ٝسػ٬ٞل د٬ح٢حز ٢٧سحثط جلاؾسدحف ٧
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٬٧ٞقٟ ج١ ١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل س٠٬ِٞحز ١ُ جلسؾؿجٟ ٧سن٬ٔل ٜل ج٠ِٝؿجز ـجز جٝوٞر د٬ٞ٠ِحز 

ؤ٧ /ج٧ ج٠ِٝح٬فذ ٧ٜـٝٛ جلاظفجءجز ج٠ٝلسؾؿ٠ر ٩ٖ س٢ح٧ل ٧جُؿجؿ ج٢٬ِٝحز ٝلاؾسدحف ٧/جلاؾسدحف ٧

ؤ٧ ج٠ِٝح٬فذ ٠ٞٝؾحًف ، ٠ٜح ٬ٞقٟ ػٌٗ ٜحٖر /ج٠ِٝح٬فذ جـج ٜح١ ـٝٛ ٬ِفى ٢سحثط جلاؾسدحف ٧

جٝس٠٬ِٞحز ٧ج٧٠ٝجوٗحز ٧ٜس٬دحز جٝسن٬ٔل ٧جٝد٬ح٢حز ج٠ٝفظ٬ِر ـجز جٝوٞر د٠ِل ج٠ِ٠ٝل ٧ج١ 

س١٧ٜ ٩ٖ ٠س٢ح٧ل جِٝح١٬ٞ٠  ٬٧ٞقٟ جٝس٬٧٢ر ج١ جٝػ٧٬ؿ ١ُ ًف٘ جلاؾسدحف ٧ج٠ِٝح٬فذ ١ٜ٠٬ ػؿ٧ص٤ 

 .ًٖٚ ٩ٖ ػحٝر ٠ح جـج ٜح١ ٧٠صٚح ٠٧دففج ٬٢ٖح ٠٧ل٧٠ع د٤ ١٠ ج٧ٗ٠ٝي١٬ ٠٧ٚد٧لا ١٠ ج٬٠ِٝل

لا سػسحض ج٧٠ٝجوٗحز ج٬ٚٝحل٬ر ج٬٢ً٧ٝر ج٧ جلا٬٠٬ٞٙر ج٧ جٝؿ٬ٝ٧ر ؤ٧ ج٧٠ٝجوٗحز جلأؾف٨ : ٠لاػٌر

ج٧ /ج٠ِٝسفٕ د٦ح ٧جٝس٩ سػس٨٧ ٩ُٞ ٠٧ِٞ٠حز ٜح٬ٖر ٧٠٧ظقذ ١ُ ٬ٗ٬ٜر جظفجء جلاؾسدحفجز ٧

ج٠ِٝح٬فجز ج٩ٝ ؤ١ ٬يحٕ ج٦٬ٝح ج٧ ٬ِحؿ ٜسحدس٦ح ٝسودغ ًف٬ٚر ؿجؾ٬ٞر ، ؤ٠ح جـج ج٬ُؿ ٜسحدس٦ح ٩ٖ 

ج٠ِ٠ٝل ٖح٤٢ ١٧ٜ٬ ١٠ جٝيف٧ف٨ س٬ٖ٧ف س٧ص٬٘ جيح٩ٖ ٝؾ٧ًجز جؾس٬حف٬ر ج٧ سٗحو٬ل جيح٬ٖر 

 .٩ٖ جًٝف٘ ج٠ٝلسؾؿ٠ر دح٧٠ٝجوٗر

 اخخٖبر اهػرق اهيشخخديج

ج٧ ٠ِح٬فذ د٠ح ٩ٖ ـٝٛ ًف٘ جؾس٬حف ج٬٢ِٝحز ٧جٝس٩ /٬ٞقٟ ج١ ٬لسؾؿٟ ج٠ِ٠ٝل ًف٘ جؾس٬حف ٧

ج٧ ج٠ِٝح٬فجز جٝس٩ ٧ٚ٬ٟ د٦ح ج٠ِ٠ٝل /س٧جٖ٘ جػس٬حظحز ج٬٠ِٝل ٧ج١ س١٧ٜ ٢٠حلدر ٝلاؾسدحفجز ٧

 .٬٧ٗيل جلسؾؿجٟ جًٝف٘ ج٢٠ٝن٧فذ ٧٠ٜجوٗحز ٬ٙحل٬ر ل٧جء ٜح٢ز ٬٢ً٧ر ج٧ ج٬٠٬ٞٙر ج٧ ؿ٬ٝ٧ر

٬٧ٞقٟ ٩ُٞ ج٠ِ٠ٝل ج١ ٬سإٜؿ ١٠ ج٤٢ ٬لسؾؿٟ جػؿش جلاوؿجفجز جٝلحف٬ر ٧٠ٞٝجوٗر ٠ح ٟٝ ١ٜ٬ 

ـٝٛ ٬ٓف ٢٠حلخ ؤ٧ ٬ٓف ١ٜ٠٠ ، ٢ُ٧ؿ جٝيف٧فذ ٬ٞقٟ ج١ ٬ٞػ٘ دح٧٠ٝجوٗر سٗحو٬ل جيح٬ٖر 

 .ٝي٠ح١ جسلح٘ سًد٬٘ ج٧٠ٝجوٗر

ج٠ح جـج ٟٝ ٬ػؿؿ ج٬٠ِٝل جًٝف٬ٚر جٝلاقٟ جسدح٦ُح ٬ٖظخ ٩ُٞ ج٠ِ٠ٝل جؾس٬حف جًٝف٬ٚر ج٢٠ٝحلدر 

٧جٝس٩ سٟ ٢نف٥ح ٩ٖ ٧٠جوٗر ؿ٬ٝ٧ر ج٧ ج٬٠٬ٞٙر ج٧ ٬٢ً٧ر ج٧د٧جلًر ٠ئللحز ٬٢ٖر ـجز ل٠ِر 

٬ًدر ج٧ ٩ٖ ٠ظلاز ٬٠ُٞر ـجز وٞر دح٧٠ٝي٧ٍ ج٧ ًدٚح ٠ٝح ٬ػؿؿ٣ ٢٠سط ج٠ِٝؿذ ، ٠ٜح ١ٜ٠٬ 

جلسؾؿجٟ ًف٘ ٙحٟ ج٠ِ٠ٝل دس٬٧ًف٥ح ؤ٧ ًف٘ ٬سد٢ح٥ح ج٠ِ٠ٝل دنفً ج١ س١٧ٜ ٢٠حلدر ٝٞٔفى 

٧سٟ جٝسػٚ٘ ١٠ وػس٦ح ، ٩ٖ٧ ظ٬٠َ جلأػ٧جل ٬ٞقٟ جؾًحف ج٠ِ٠ٝل دحًٝف٬ٚر ج٠ٝلسؾؿ٠ر ٬٧ٞقٟ 
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٩ُٞ ج٠ِ٠ٝل ؤ١ ٬ئٜؿ س٤٢ٜ٠ ١٠ جٝسن٬ٔل ج٢٠ٝحلخ ًٝٞف٘ ج٬ٚٝحل٬ر ٙدل جظفجء جلاؾسدحفجز ؤ٧ 

 .ج٠ِٝح٬فجز ٧جـج ٠ح س٬ٔفز جًٝف٬ٚر ج٬ٚٝحل٬ر ٩ِٖٞ ج٠ِ٠ٝل ج١ ٬ِ٬ؿ ٥ـج جٝسإٜؿ

٧ٚ٬٧ٟ ج٠ِ٠ٝل دحؾًحف ج٬٠ِٝل ٩ٖ ػحٝر ٠ح جـج ٜح٢ز جًٝف٬ٚر ج٠ٝٚسفػر د٧جلًس٤ ٬ٓف ٢٠حلدر ؤ٧ 

 .سٚحؿ٠ز

 اهػرق اهيػّرث تّاشػج اهيـيل 

٢ُؿ جلسؾؿجٟ ًف٘ جلاؾسدحف ٧ج٠ِٝح٬فذ د٧جلًر ج٠ِ٠ٝل ٩ٖ ج٠ٝظحلاز جٝؾحور ٬ٞقٟ ج١ ١٧ٜ٬ 

٠ٜح ٬ٞقٟ . ـٝٛ ًدٚح ٝٞؾًر ج٧٠ٝي٧ُر ج٧٠ٜٝل د٦ح جٖفجؿ ٠ئ١٬ٞ٥ ٠٧ق٧ؿ١٬ دح٧٠ٝجفؿ ج٢٠ٝحلدر 

 .سػؿ٬ش جٝؾًً ٩ٖ ٠لح٬فذ جٝس٬٧ًف ٠َ ي٠ح١ ٖح٬ُٞر جلاسوحل د١٬ ظ٬٠َ جلأٖفجؿ ج١٬٬٢ِ٠ٝ

 

 اهػرق غٖر اهلٖبشٖج

٩ٖ جٝػحلاز جٝس٩ سػسٟ جلسؾؿجٟ ًف٘ لاس٦٬ًٔح جًٝف٘ ج٬ٚٝحل٬ر ٬ٞقٟ ج١ ٬ؾيَ جلسؾؿجٟ ٥ـ٣ 

جًٝف٘ ٝلاسٗح٘ ٠َ ج٬٠ِٝل ٩ُٞ ج١ ٬سي١٠ جلاسٗح٘ سػؿ٬ؿج ٧جيػح لاػس٬حظحز ج٠ِ٠ٝل ٧جٝٔفى 

ج٧ ج٠ِٝح٬فذ ، ٩٢ٓ٧ ١ُ ج٧ٚٝل يف٧فذ جٝسػٚ٘ ١٠ وػر جًٝف٬ٚر دحٝنٜل /١٠ جلاؾسدحف ٧

 .ج٢٠ٝحلخ ٙدل جلسؾؿج٦٠ح

ج٧ /٬ظخ ٧يَ جظفجءجز ًف٘ جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ جٝظؿ٬ؿذ ٙدل جظفجء جلاؾسدحفجز ٧: ٠لاػٌر

 :ج٠ِٝح٬فجز ػ٬ش سػس٨٧ ٥ـ٣ جًٝف٘ ٩ُٞ ج٠٧ِٞ٠ٝحز جلاس٬ر ٩ُٞ جلأٙل

 سِف٬ٕ ٢٠حلخ ًٝٞف٬ٚر -

 ٠ظحل ٠ُل جًٝف٬ٚر -

 ٧وٕ ٬ُ٧٢ٝر ج٠ٝحؿذ ج٠ٝفجؿ جؾسدحف٥ح ج٧ ٠ِح٬فس٦ح -

 ج٢ِٝحوف ٧ج٬٠ٜٝحز ٧ج٠ٝؿ٨ ج٠ٝفجؿ سػؿ٬ؿ٥ح -

 جلاظ٦قذ ٧ج٠ِٝؿجز ج٠ٝلسؾؿ٠ر د٠ح ٩ٖ ـٝٛ ٠سًٞدحز جلاؿجء ج٩٢ٗٝ -

 ٠فظَ ج٬ٚٝحك ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر ج٧ًٞ٠ٝخ جلسؾؿج٦٠ح -

 جٌٝف٧ٕ جٝد٬ث٬ر ج٧ًٞ٠ٝدر ٧جٝٗسفجز جٝق٬٢٠ر جٝلاق٠ر ٝسػ٬ٚ٘ جلالسٚفجف -
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 ٧وٕ ًٝٞف٬ٚر ٬سي١٠ -

o ٧يَ ُلا٠حز س٬٬٠ق جٝٔفى ٧س٢ح٤ٝ٧ ٤ٞٚ٢٧ ٧سؾق٤٢٬ ٧جُؿجؿ٣ ٬ٚٞٝحك 

o ج٠ٝفجظِحز جٝلاق٠ر ٙدل دؿء ج٠ِٝل 

o  جٝسػٚ٘ ١٠ ج١ ج٠ِٝؿذ س٠ِل دنٜل وػ٬غ ٢ُ٧ؿ جٝػحظر ٬سٟ يد٦ًح ٠٧ِح٬فس٦ح

 ٙدل ٜل جلسؾؿجٟ

o ًف٬ٚر سلظ٬ل جٝٚفجءجز ٧ج٢ٝسحثط 

o جلاظفجءجز جٝس٩ ٬ظخ ٠فجُحس٦ح ٝي٠ح١ جٝللا٠ر. 

o ج٧ ٠سًٞدحز جٝٚد٧ل ج٧ جٝفٖى/ج٠٧ٚ٠ٝحذ ٧ 

o جٝد٬ح٢حز ج٧ٝجظخ سلظ٦ٞ٬ح ٧ًف٘ سػ٬ٞل ٧ُفى ج٢ٝسحثط 

o جٝلا١٬ٚ٬ ؤ٧ ًف٬ٚر سٚؿ٬ف جٝلا١٬ٚ٬ 

 

 :اكرار ظضج اهػرق 

جٝسػٚ٘ ١٠ وػر جًٝف٬ٚر ٧٥ جٝسإٜؿ دحٝٗػه ٧سٚؿ٬ٟ جلاؿٝر ج٧٠ٝي٬ُ٧ر ٩ُٞ ج١ جلاػس٬حظحز 

 .ج٬٢ِ٠ٝر ٝسػ٬ٚ٘ ٓفى ٠ػؿؿ ٙؿ سٟ س٧ٖف٥ح

س٬٧ًف٥ح /٩ُٞ ج٠ِ٠ٝل ج١ ٬سػٚ٘ ١٠ وػر جًٝف٘ ٬ٓف ج٬ٚٝحل٬ر ٧جًٝف٘ جٝس٩ سٟ سو٦٠٬٠ح 

د٧جلًر ج٠ِ٠ٝل ٧جًٝف٘ ج٬ٚٝحل٬ر ج٠ٝلسؾؿ٠ر ؾحفض ج٠ٝظحل ج٠ٝفجؿ ٦ٝح ٧جلال٦حخ ج٧ جٝس٧لَ 

٧جٝسِؿ٬لاز جٝس٩ ٙؿ ٬ظف٦٬ح ٩ُٞ جًٝف٘ ج٬ٚٝحل٬ر ٧ـٝٛ ٝٞسإٜؿ ١٠ ولاػ٬ر جًٝف٘ ٝٞٔفى 

ج٠ٝٚو٧ؿ ، ٥ـج ٬٧ٞقٟ ج١ ١٧ٜ٬ جٝسػٚ٘ نح٠لا ػلد٠ح ٬ظخ ٧٠ٝجظ٦ر جػس٬حظحز جٝسًد٬٘ 

٠٧ظحلاس٤ ، ٩ُٞ٧ ج٠ِ٠ٝل ج١ ٬لظل ج٢ٝسحثط ج٠ٝلسؾفظر ٧جًٝف٬ٚر ج٠ٝلسؾؿ٠ر ٝٞسػٚ٘ ٠َ ـٜف 

 .٢ه ٧٬يغ ولاػ٬ر جًٝف٬ٚر ٝٞٔفى ج٠ٝٚو٧ؿ

 .ٙؿ ٬ن٠ل جٝسػٚ٘ ١٠ وػر جًٝف٘ ًف٘ جؾس٬حف ج٢٬ِٝحز ٧س٢ح٦ٝ٧ح ٦ٞٚ٢٧ح: 1يلاضؼج 

 جلأل٧ٞخ ج٠ٝسدَ ٝسػؿ٬ؿ ٧س٬٬ٟٚ جؿجء جًٝف٬ٚر ٬ظخ ج١ ١٧ٜ٬ ٧جػؿج ١٠ جلالح٬ٝخ :2يلاضؼج 

 :جٝسح٬ٝر ج٧ ؾ٬ًٞ ٦٢٠ح
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 ج٠ِٝح٬فذ دحلسؾؿجٟ ٠فظَ ٬ٙحل٩ ج٧ ٠حؿذ ٠فظ٬ِر -

 ج٠ٝٚحف٢ر د٢سحثط سٟ جٝػو٧ل ٦٬ُٞح دحلسؾؿجٟ ًف٘ جؾف٨ -

 ج٠ٝٚحف٢حز جٝد١٬ ٬ٞ٠ِ٠ر -

 س٬٬ٟٚ ٦٢٠ظ٩ ٧ِٞٝج٠ل ج٠ٝئصفذ ٩ُٞ ج٢ٝسحثط -

ٙؿ٬ف جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ٠د٬٢ح ٩ُٞ ج٦ٟٗٝ ج٩٠ِٞٝ ٠ٞٝدحؿة ج٢ٌٝف٬ر ًٝٞف٬ٚر  -

 .٧جٝؾدفذ ج٬ٞ٠ِٝر

 ٢ُؿ٠ح سػؿش دِى جٝس٬٬ٔفجز ٩ٖ ًف٬ٚر ٬ٓف ٬ٙحل٬ر سٟ جٝسػٚ٘ ١٠ وػس٦ح ٬ظخ :3يلاضؼج 

 .س٧ص٬٘ سإص٬ف ٥ـ٣ جٝس٬٬ٔفجز ٧جظفجء سػٚ٘ ظؿ٬ؿ ١٠ وػر جًٝف٬ٚر جـج ٜح١ ـٝٛ ٢٠حلدح

٬ٞقٟ ج١ ١٧ٜ٬ ج٠ٝؿ٨ ٧وػر ج٬ٟٚٝ جٝس٩ ٬ػول ٦٬ُٞح ج٠ِ٠ٝل ١٠ جًٝف٘ ج٠ٝػٚ٘ وػس٦ح ٧ص٬٘ 

جٝوٞر دحػس٬حظحز ج٬٠ِٝل ٝٞٔفى ج٠ٝلسؾؿ٠ر ١٠ جظ٤ٞ ٥ـ٣ جًٝف٘ ، ١٠٧ ؤ٠صٞر ج٠ٝؿ٨ ٧ج٬ٟٚٝ 

ج٠ٝٚو٧ؿذ ٠٬ٙر جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ٧ػؿ٧ؿ جٜٝنٕ ٧ج٢سٚحث٬ر جًٝف٬ٚر ٧ؾ٬ًر ٢سحثظ٦ح 

ج٧ /ج٧ سًحد٘ جلسؾفجظ٬ر ج٢ٝسحثط ٧صدحس٦ح ج٠حٟ ج٠ٝئصفجز جٝؾحفظ٬ر ٧/٧ػؿ٧ؿ جٝسٜفجف٬ر ٧

 .ػلحل٬س٦ح ج٠ٝسدحؿٝر ٝسؿجؾلاز ٠٢حـض ج٢٬ِٝحز ؤ٧ جٝٔفى ج٠ٝفجؿ ٬ٙحل٤

 ٬ن٠ل جٝسػٚ٘ ١٠ وػر جًٝف٘ سػؿ٬ؿ ج٠ٝسًٞدحز ٧س١٬٬ِ جٝؾ٧جه ج٬٠٠ٝقذ ًٝٞف٘ :1يلاضؼج 

٧جٝسإٜؿ ١٠ ج١ جلسؾؿجٟ جًٝف٬ٚر ٬ػٚ٘ جلاػس٬حظحز ج٧ًٞ٠ٝدر دحلايحٖر ج٩ٝ ٢ه ٧٬يغ جٝسػٚ٘ 

 .١٠ وػر جًٝف٬ٚر

 ٠َ سسحدَ س٬٧ًف جًٝف٬ٚر ٬سٟ جلسِفجي٦ح دنٜل ٢٠سٌٟ ٝٞسإٜؿ ١٠ ج١ جػس٬حظحز :2يلاضؼج 

٠َ س٬ٔف جلاػس٬حظحز جٝس٩ سسًٞخ سِؿ٬لاز . ج٬٠ِٝل ٠ح قجٝز ٠ػٚٚر دحلسؾؿجٟ جًٝف٬ٚر ج٧ً٠ٝفذ 

 .ٝؾًر س٬٧ًف جًٝف٘ ٬ظخ ج١ سظحق ٧ج١ ٬سٟ ج٧٠ٝجٖٚر ٦٬ُٞح

 جٝسػٚ٘ ١٠ وػر جًٝف٘ ٬سٟ ؿجث٠ح دحٝس٧جق١ د١٬ جٝسٜٞٗر ٧ج٠ٝؾحًفذ ٧جلاػس٠حلاز :3يلاضؼج 

 .ج٬٢ٗٝر

٠صل وػر ج٬ٚٝحك ٧ػؿ٧ؿ )٢٥٧حٛ جِٝؿ٬ؿ ١٠ جٝػحلاز جٝس٩ س٩ًِ ٦٬ٖح ج٬ٟٚٝ ج٠ٝؿ٨ ٧جٝلا١٬ٚ٬ 

جٜٝنٕ ٧ج٢سٚحث٬ر جًٝف٘ ٧ؾ٬ًس٦ح ٧سٜفجفجس٦ح ٧سًحد٘ جلسؾفجظ٬ر ج٢ٝسحثط ٠٧ًحدٚر ٢سحثظ٦ح 
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دنٜل ٠دلً ٢س٬ظر ٝٚٞر  (٧ٙؿفس٦ح ٩ُٞ ٧٠جظ٦ر ج٠ٝئصفجز جٝؾحفظ٬ر ٧ػلحل٬س٦ح ج٠ٝسدحؿٝر

 .ج٠٧ِٞ٠ٝحز

 خلدٖر اهلاٖلًٖ فٓ اهلٖبشبح

٬ٞقٟ ٩ُٞ ٠ِ٠ل ج٠ِٝح٬فذ ؤ٧ ٠ِ٠ل جلاؾسدحف جٝـ٨ ٬ظف٨ ج٠ِٝح٬فجز جٝؾحور د٤ ج١ ٬ًد٘ 

 .ًف٬ٚر ٝسٚؿ٬ف جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ٜٝل ج٠ِٝح٬فجز جٝس٩ ٬ظف٦٬ح

٩ُٞ ٠ِ٠ل جلاؾسدحف ج١ ٬ػ٧ق ٬٧ًد٘ ًف٘ ٝسٚؿ٬ف ٬ٟٙ جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ، ٩ٖ٧ ػحلاز 

٢٬ِ٠ر ٢ُؿ٠ح سػ٧ل ًد٬ِر ًف٬ٚر جلاؾسدحف ؿ١٧ جظفجء ػلحدحز دحٝٔر جٝؿٙر ٧وػ٬ػر جػوحث٬ح 

 ٠ػح٧ٝر س١٬ِ – ٩ُٞ جٙل سٚؿ٬ف –٠٧سف٧ٝ٧ظ٬ح ٬ٟٚٝ جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ٬س١٬ِ ٩ُٞ ج٠ِ٠ٝل 

ٜل ٢٧ٜ٠حز جٝلا١٬ٚ٬ ٠ُ٧ل سٚؿ٬ف ٧ِٚ٠ل ٦٠٬ٚٝح ٠َ جٝسحٜؿ ١٠ ؤ١ ٧٠٢ـض سٚف٬ف ج٢ٝسحثط لا ٩ًِ٬ 

 .ج٢ًدحُح ؾحًثح ١ُ ٠٬ٙر جٝلا١٬ٚ٬

٬٧ٞقٟ ج١ ٬د٩٢ جٝسٚؿ٬ف ج٧ِٚ٠ٝل ٩ُٞ ٠ِفٖر ٜٗحءذ جؿجء جًٝف٬ٚر ٩ُٞ٧ ٠ؿ٨ ج٬ٚٝحلحز ٠لسؾؿ٠ح 

 .٩ٖ ـٝٛ ٩ُٞ لد٬ل ج٠ٝصحل جٝؾدفجز جٝلحدٚر ٧د٬ح٢حز جٝسػٚ٘ ١٠ وػر جًٝف٬ٚر

 : سس٧ٕٙ ؿفظر جٝؿٙر جٝدحٝٔر ج٧ًٞ٠ٝدر ٝسٚؿ٬ف جٝلا١٬ٚ٬ ٩ٖ ج٬ٚٝحك ٩ُٞ ج٧ِٝج٠ل جٝسح٬ٝر:1يلاضؼج 

 ٠سًٞدحز ًف٬ٚر جلاؾسدحف -

 جػس٬حظحز ج٬٠ِٝل -

 .٧ظ٧ؿ ػؿ٧ؿ ي٬ٚر ٬د٩٢ ٩ُٞ جلحل٦ح جسؾحـ ٙفجف ج٠ًٝحدٚر ٠َ ج٧٠ٝجوٗحز -

 ٩ٖ جٝػحلاز جٝس٩ سػؿؿ ًف٬ٚر جؾسدحف ٠ِسفٕ د٦ح ػؿ٧ؿ ج٬ٟٚٝ ٢٧ٜ٠ٞٝحز جلألحل٬ر :2يلاضؼج 

ٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ٠ٜح سػؿؿ ٧٠٢ـض س٠ص٬ل ج٢ٝسحثط ج٠ٝػل٧در ٬ِسدف ج٠ِ٠ٝل جٝـ٨ ٬لسؾؿٟ 

 (10-5ج٢ٌف )٠صل ٥ـ٣ جًٝف٬ٚر ٩ٖ جظفجء جلاؾسدحف ٧س٠ص٬ل ج٢ٝسحثط ٩ٖ جلس٩ٖ٧ ٥ـ٣ جٝٗٚفذ 

٢ُؿ سٚؿ٬ف ٠٬ٙر جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ٬ٞقٟ آؾـ ٜل ٢٧ٜ٠حز جٝلا١٬ٚ٬ ج٦ٝح٠ر ٝٞػحٝر ٧٠يَ 

 .جلاُسدحف ٠َ جلسؾؿجٟ ًف٘ جٝسػ٬ٞل ج٢٠ٝحلدر
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 ج٠ٝوحؿف ج٠ٝلح٠٥ر ٩ٖ سٚؿ٬ف جٝلا١٬ٚ٬ سن٠ل ٧ج١ ٜح٢ز لا سٚسوف دحٝيف٧فذ ٩ُٞ :1يلاضؼج 

٠فجظَ ج٬ٚٝحك ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٧جًٝف٘ ٧ج٠ِٝؿجز ج٠ٝلسؾؿ٠ر ٧جٌٝف٧ٕ جٝد٬ث٬ر ج٠ٝػ٬ًر 

 .٧ؾ٧جه ٧ػحٝر جٝٔفى ج٠ٝفجؿ جؾسدحف٣ ج٧ ٠ِح٬فس٤ ٧ٜـج جٝٗفؿ جٝٚحثٟ دحلاؾسدحف ٧ج٠ِٝح٬فذ

 ٩ٖ جلاُسدحف ٢ُؿ سٚؿ٬ف ٠٬ٙر جٝلا١٬ٚ٬ س٧َٙ جؿجء جٝٔفى ج٠ٝفجؿ – ُحؿذ – لا ٬ئؾـ :2يلاضؼج 

 .ج٧ ٠ِح٬فس٤ ٩ُٞ ج٠ٝؿ٨ ج٬٧ًٝل/جؾسدحف٣ ٧

 ٧ؿ٬ٝل جٝسِد٬ف ٠ٝ5725ق٬ؿ ١٠ ج٠٧ِٞ٠ٝحز ٩ٖ ٥ـج جٝوؿؿ ج٢ٌف ٧٠جوٗر جلأ٬ق٧ : 3يلاضؼج 

 .١ُ جٝلا١٬ٚ٬ ٩ٖ ج٬ٚٝحك

 :اهخضنى فٓ اهتٖبٌبح

 .٬ٞقٟ ج١ سؾيَ جٝػلحدحز ٢٧ٚل جٝد٬ح٢حز ٠ٞٝفجظِر ج٠ٝلاث٠ر دنٜل ٢٠ٌٟ

٢ُؿ٠ح ٬لسؾؿٟ ج٠ِ٠ٝل ػ٧جلخ آ٬ٝر ج٧ ٠ِؿجز ج٧س٠٧حس٬ٜ٬ر ٩ٖ س٢ح٧ل ج٧ سن٬ٔل ؤ٧ سلظ٬ل ج٧ 

 :سٚف٬ف ج٧ سؾق١٬ ج٧ جلسفظحٍ د٬ح٢حز جلاؾسدحف ج٧ ج٠ِٝح٬فذ ٤٬ِٖٞ جٝسحٜؿ ١٠

ج١ دفج٠ط جٝػحلخ جلا٩ٝ ج٧ً٠ٝفذ د٧جلًر ٠لسؾؿٟ جٝظ٦حق ٧٠صٚر دحٝسٗو٬ل جٜٝح٩ٖ  . ؤ

 .٠٧ػٚٚر دنٜل ٢٠حلخ ٝسوٞغ ٝٞٔفى ج٠ٝلسؾؿ٠ر ٤٬ٖ

٧يَ ٧ج٢نحء ٧س٬ٗ٢ـ ًف٘ ػ٠ح٬ر جٝد٬ح٢حز ٩ُٞ ج١ سن٠ل ٥ـ٣ جًٝف٘ ٧لا سٚسوف ٩ُٞ  . خ

 .للا٠ر ٧ؾو٧و٬ر جؿؾحل جٝد٬ح٢حز ج٧ سػو٦ٞ٬ح ٧سؾق١٬ جٝد٬ح٢حز ٦ٞٚ٢٧ح ٧سن٦ٞ٬ٔح

و٬ح٢ر جٝػ٧جلخ جلا٬ٝر ٧ج٠ِٝؿجز جلا٧س٠٧حس٬ٜ٬ر ٝٞسإٜؿ ١٠ جؿجث٦ح ج٢٠ٝحلخ ٧ٜـٝٛ  . ز

 .جػحًس٦ح دٌف٧ٕ جٝسن٬ٔل جٝيف٧ف٬ر ٝللا٠ر د٬ح٢حز جلاؾسدحف ٧ج٠ِٝح٬فذ

دفج٠ط جٝػ٧جلخ جلا٬ٝر جٝظح٥قذ ٠صل دفج٠ط جٜٝسحدر ٧ٙ٧جُؿ جٝد٬ح٢حز ٧جٝدفج٠ط : ٠لاػٌر 

جلاػوحث٬ر ج٠ٝلسؾؿ٠ر جلسؾؿج٠ح ُح٠ح ٩ٖ ٠ؿ٨ جٝسًد٬ٚحز ج٠ٝو٠٠ر ١٠ جظ٦ٞح ١ٜ٠٬ 

جُسدحف٥ح ٠ػٚٚر دؿفظر ٜح٬ٖر ٠٧َ ـٝٛ ٬ظخ جٝسػٚ٘ ١٠ وػر دفج٠ط ج٠ِ٠ٝل جٝؾحور ج٧ 

 .ج٠ِٝؿٝر ًدٚح ٠ٝح ظحء دحٝد٧٢ؿ جٝلحد٤ٚ
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 اهخسِٖزاح

٬ٞقٟ ج١ ٬ظ٦ق ج٠ِ٠ٝل دٜل جلأؿ٧جز جٝلاق٠ر لاؾس٬حف ج٢٬ِٝحز ٧ج٬ٚٝحك ٠٧ِؿجز ج٬ٚٝحك ج٧ًٞ٠ٝدر 

د٠ح ٩ٖ ـٝٛ جؾس٬حف ج٢٬ِٝحز ٧جُؿجؿ ج٢٬ِٝحز ج٠ٝفجؿ )ج٧ ج٠ِٝح٬فجز /ٝلاؿجء جٝوػ٬غ ٝلاؾسدحفجز ٧

٩ٖ٧ جٝػحلاز جٝس٩  (ج٧ ج٠ِٝح٬فذ/ج٧ ٠ِح٬فس٦ح ٧سن٬ٔل ٧سػ٬ٞل د٬ح٢حز جلاؾسدحف ٧/جؾسدحف٥ح ٧

٬ػسحض ٦٬ٖح ج٠ِ٠ٝل لالسؾؿجٟ ٠ِؿجز ؾحفض ٢ًح٘ ل٬ًفس٤ جٝؿجث٠ر ٤٬ُٞ جٝسإٜؿ ١٠ ٠سًٞدحز 

 .جػس٬حظحز ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر

٬ٞقٟ ج١ سػٚ٘ ج٠ِٝؿجز ٧دف٠ظ٬حس٦ح ج٠ٝلسؾؿ٠ر ٩ٖ جلاؾسدحف ٧ج٠ِٝح٬فذ ٧جؾس٬حف ج٢٬ِٝحز وػر 

ج٧ ج٠ِٝح٬فجز ج٬٢ِ٠ٝر ، /ج٬ٚٝحك ج٧ًٞ٠ٝدر ٧ج١ سس٧جٖ٘ ٠َ ج٧٠ٝجوٗحز ـجز جٝوٞر دحلاؾسدحفجز ٧

٠ٜح ٬ٞقٟ ج١ سو٠ٟ دفج٠ط ج٠ِٝح٬فذ ٬٠ٜٞٝحز ؤ٧ ج٬ٟٚٝ جٝػح٠ٜر ٝلاظ٦قذ ـجز جٝسإص٬ف جِٝٗحل ٩ُٞ 

 .ج٢ٝسحثط

ج٧ ٠ِح٬فذ جلاظ٦قذ ٙدل جلسؾؿج٦٠ح د٠ح ٩ٖ ـٝٛ جلاظ٦قذ ج٠ٝلسؾؿ٠ر ٩ٖ /٬٧ٞقٟ ج٬يح ٠فجظِر ٧

جؾس٬حف ج٢٬ِٝحز ٝٞسإٜؿ ١٠ ٠ًحدٚس٦ح ٠ٝسًٞدحز ٧٠جوٗحز ج٠ِ٠ٝل ٧س٧ج٦ٖٚح ٠َ ج٧٠ٝجوٗحز 

 ج٬ٚٝحل٬ر ج٬٢ِ٠ٝر 

٬سٟ سن٬ٔل جلاظ٦قذ د٧جلًر جلاٖفجؿ ج٠ٝؾ١٬ٝ٧ لًٞر جلسؾؿج٦٠ح ٩ُٞ ؤ١ ١٧ٜ٬ ٩ٖ ٠س٢ح٧ل ؤ٬ؿ٨ 

د٠ح ٩ٖ ـٝٛ ؤ٨ )ؤٖفجؿ ج٠ِ٠ٝل ج٢٠ٝحلد١٬ ؤػؿش جلاوؿجفجز ٝس٠٬ِٞحز سن٬ٔل ٧و٬ح٢ر جلاظ٦قذ 

 .(ٜس٬دحز سن٬ٔل ـجز وٞر دحٝظ٦حق ٧٬ٖف٥ح ٢٠سط جٝظ٦حق

٬سٟ سِف٬ٕ ٜل د٢ؿ ١٠ ج٠ِٝؿجز ٧دف٠ظ٬حس٦ح ج٠ٝلسؾؿ٠ر ٩ٖ جلاؾسدحف ٧ج٠ِٝح٬فذ ـجز جٝسإص٬ف ٩ُٞ 

 .٢سحثط ج٬ٚٝحك سِف٬ٗح ٬٠٠قج ٠ٜٞح ٜح١ ـٝٛ ٢ٜ٠٠ح ٬ٞ٠ُح

٬سٟ جلاػسٗحٌ دلظلاز ٜٝل د٢ؿ ١٠ ج٠ِٝؿجز ٧دف٠ظ٬حس٦ح ج٠ٝلسؾؿ٠ر ٩ٖ جلاؾسدحف ٧ج٠ِٝح٬فذ ـجز 

ج٧ ج٠ِٝح٬فذ ٩ُٞ ج١ سػس٨٧ جٝلظلاز ٩ُٞ ج٠٧ِٞ٠ٝحز جٝسح٬ٝر ٩ُٞ /جٝسإصف ٩ُٞ ٢سحثط جلاؾسدحف ٧

 :جلأٙل

 ٬٧٥ر د٢ؿ ج٠ِٝؿ ٧دف٠ظ٬حس٤ -

 جلٟ ج٠ٝو٢َ ٧سِف٬ٕ جًٝفجق ٧جٝفٟٙ ج٠ٝلٞلل ؤ٧ سِف٬ٕ ٬٠٠ق -
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 جٝسػٚ٘ ١٠ ٠ًحدٚر ج٠ِٝؿذ ٧٠ٞٝجوٗحز ج٬٢ٗٝر -

 ٠ٜح١ ج٠ِٝؿذ جٝػح٩ٝ ٠ٜٞح ٜح١ ٥ـج ٠لاث٠ح -

 س٠٬ِٞحز ج٠ٝو٢َ جـج ٠ح س٧جٖفز ج٧ جلانحفذ ج٩ٝ ٠ٜح١ س٧جظؿ٥ح -

س٧جف٬ؽ ٢٧سحثط ٢٧لؽ ١٠ سٚحف٬ف ٧ن٦حؿجز ٜل ج٠ِٝح٬فجز ٬ٞ٠ُ٧حز جٝيدً جٝؿ٬ٙ٘  -

 .٠٧ِح٬٬ف جٝٚد٧ل ٧سحف٬ؽ ج٠ِٝح٬فذ جٝسح٬ٝر

 .ؾًر جٝو٬ح٢ر ٠ٜٞح ٜح١ ٥ـج ٠لاث٠ح ٧آؾف و٬ح٢ر س٠ز سػز سحف٬ؾ٤ -

 .جٝس٬ٗٞحز ؤ٧ جٝٚو٧ف ٩ٖ جلاؿجء ؤ٧ جٝسِؿ٬لاز ؤ٧ جلاولاػحز جٝس٩ ؤظف٬ز ٠ِٞٝؿذ -

 

٬ٞقٟ ج١ ٬ػ٧ق ج٠ِ٠ٝل ًفٙح ٝس٢ح٧ل ٠ِؿجز ج٬ٚٝحك دنٜل آ١٠ ٦ٞٚ٢٧ح ٧سؾق٦٢٬ح  ٧جلسؾؿج٠حس٦ح 

 .دحلايحٖر ج٩ٝ ؾًر و٬ح٢ر ٝٞسإٜؿ ١٠ ػل١ جؿجث٦ح ٢٠ٝ٧َ سؿ٧٥ف٥ح ؤ٧ س٧ٞص٦ح

 ٙؿ ١٧ٜ٬ ١٠ جٝيف٧ف٨ س٧ٖف ًف٘ جيح٬ٖر ٢ُؿ جلس٠ِحل ٠ِؿجز ج٬ٚٝحك ج٧ جؾس٬حف :يلاضؼج

 .ج٢٬ِٝحز ٩ٖ ج٠ُحل ج٬ٚٝحك ٧ج٠ِٝح٬فذ ج٧ جؾس٬حف ج٢٬ِٝحز ؾحفض ج٠ٝٚف جٝؿجثٟ ٠ِ٠ٞٝل

٬سػسٟ ج١ سؾفض ١٠ جٝؾؿ٠ر جلاظ٦قذ جٝس٩ سِفيز ٝٞسػ٬٠ل جٝقجثؿ ج٧ ل٧ء جٝسؿج٧ل ؤ٧ جٝس٩ 

س٩ًِ ٢سحثط ٠ن٧ٜٛ ٦٬ٖح ج٧ جٝس٩ ٦ٌف ج٦٢ح ٬ِ٠در ج٧ ؾحفض جٝػؿ٧ؿ ج٠ٝل٧٠ع د٦ح ٠ٜح ٬ٞقٟ 

ُقل ٥ـ٣ جلاظ٦قذ ٢٠َٝ جلسؾؿج٦٠ح ج٧ س٬٬٠ق٥ح دنٜل ٧جيغ ٝٞؿلاٝر ٩ُٞ ج٦٢ح ؾحفض جٝؾؿ٠ر 

 .ػس٩ ٬سٟ جولاػ٦ح ٧جصدحز وػر جؿجث٦ح دِؿ ٠ِح٬فس٦ح ج٧ جؾسدحف٥ح

٬ٞقٟ ؤ١ ٬ؾسدف ج٠ِ٠ٝل سإص٬ف ج٬ِٝخ ج٧ جٝػ٧٬ؿ ١ُ جٝػؿ٧ؿ ج٠ٝل٧٠ع د٦ح ٩ُٞ ٢سحثط جلاؾسدحفجز 

ج٧ ج٠ِٝح٬فجز جٝلحدٚر جٝس٩ س٠ز دحلسؾؿجٟ سٞٛ جلاظ٦قذ ٧ج١ ٬ػؿؿ ًف٬ٚر ٝٗػه ٧يدً 

 . جلا٠ُحل ٬ٓف ج٠ٝس٧جٖٚر

ؤ٧ جٝسِف٬ٕ دنٜل ؤ٧ دإؾف ٜٝل  (س٬٧ٜؿ)٠ٜٞح ٜح١ ٬ٞ٠ُح ، ٬ٞقٟ جٝس٬٬٠ق د٠ٞو٘ ج٧ نٗفذ 

جلأظ٦قذ جٝس٩ دػ٧قذ ج٠ِ٠ٝل ٧سػز ل٬ًفس٤ ٧جٝس٩ سػسحض ٠ِٞٝح٬فذ ٧ـٝٛ ٝد٬ح١ ٦ٗٙ٧٠ح ١٠ 

 .ج٠ِٝح٬فذ د٠ح ٩ٖ ـٝٛ د٬ح١ سحف٬ؽ ٠ِح٬فس٦ح ٧سحف٬ؽ ؤ٧ ٬ِ٠حف ج٢س٦حء ولاػ٬ر ج٠ِٝح٬فذ
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٩ٖ ػحٝر ؾف٧ض جلاظ٦قذ ١٠ ج٠ِ٠ٝل ٭٨ لدخ ١٠ جلالدحخ ٬ٞقٟ ج١ ٬سحٜؿ ج٠ِ٠ٝل ١٠ جلاؿجء 

 .ج٠ٝفي٩ ٧٠٧ٕٙ جلاظ٦قذ ١٠ ج٠ِٝح٬فذ ٙدل جُحؿس٦ح ٝٞؾؿ٠ر

٢ُؿ جٝػحظر ٠ٞٝفجظِحز ٩ٖ جٝٗسفجز جٝد٬٢٬ر ٝٞػٗحٌ ٩ُٞ جٝصٚر ٩ٖ ٧٠ٕٙ جلاظ٦قذ ١٠ ج٠ِٝح٬فذ 

 .٬ظخ ج١ سسٟ ج٠ٝفجظِحز ًدٚح ًٝف٬ٚر ٠ػؿؿذ

جـج ٠ح ٢سط ١ُ ٬ٞ٠ُر ج٠ِٝح٬فذ ٠ظ٧٠ُر ١٠ ٠ِح٠لاز جٝسوػ٬غ ٩ُٞ ج٠ِ٠ٝل ج١ ١٧ٜ٬ ٝؿ٤٬ 

٩ٖ دف٠ظ٬حز جٝػحلخ جلا٩ٝ ٩ُٞ لد٬ل )جًٝف٘ جٝس٩ سٜٗل سػؿ٬ش ٢لؽ ن٦حؿجز ج٠ِٝح٬فذ 

 (ج٠ٝصحل

٬ٞقٟ ػ٠ح٬ر جظ٦قذ جلاؾسدحف ٧ج٠ِٝح٬فذ د٠ح ٩ٖ ـٝٛ جٝدف٠ظ٬حز ج٠ٝٞػٚر د٦ح ١٠ جٝيدً ؤ٧ 

 .ج٧ ج٠ِٝح٬فذ/جٝسِؿ٬ل ج٠ٝئصف ٩ُٞ وػر ٢سحثط جلاؾسدحف ٧
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  اشٌبد اهلٖبشبح

 ؿبى

ج٧ ج٠ِٝح٬فجز ٙدل جلسؾؿج٦٠ح د٠ح ٩ٖ /٬ٞقٟ ٠ِح٬فذ ٜل جلاظ٦قذ ج٠ٝلسؾؿ٠ر ٩ٖ جلاؾسدحفجز ٧

٧جٝس٩ ٦ٝح  (٠صل ٬ٙحك جٌٝف٧ٕ جٝد٬ث٬ر ج٠ٝػ٬ًر)ـٝٛ جلاظ٦قذ ج٠ٝلسؾؿ٠ر ٩ٖ ج٬ٚٝحلحز جٝصح٬٧٢ر 

سإص٬ف ِٖحل ٩ُٞ وػر ٠وؿج٬ٙر ٢سحثط جلاؾسدحف ج٧ ج٠ِٝح٬فذ ج٧ جؾسدحف ج٢٬ِٝحز ٩ُٞ٧ ج٠ِ٠ٝل ج١ 

 .١٧ٜ٬ ٝؿ٤٬ دف٢ح٠ظح ٧جظفجءجز ٠ِٝح٬فذ جظ٦قس٤

٬سي١٠ ٠صل ٥ـج جٝدف٢ح٠ط ٢ٌح٠ح لاؾس٬حف ٧جلسؾؿجٟ ٠٧ِح٬فذ ٠٧فجظِر ٧يدً : ٠لاػٌر

٧و٬ح٢ر ٠ِح٬٬ف ج٬ٚٝحك ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٧ج٠ِٝح٬٬ف ج٠ٝفظ٬ِر ج٠ٝلسؾؿ٠ر ٠ِٜح٬٬ف ٬ٙحك 

 .٧ؤظ٦قذ ج٬ٚٝحك ٧جلاؾسدحف ج٠ٝلسؾؿ٠ر لاؿجء جلاؾسدحفجز ٧ج٠ِٝح٬فجز
 

 يخػوتبح يضددث

 اهيـبٖرث

 دػ٬ش ٬ٜٗل جل٢حؿ – ٩ٖ ٠ِح٠ل ج٠ِٝح٬فذ –٬ٞقٟ سو٬٠ٟ ٧سن٬ٔل دف٢ح٠ط ٠ِح٬فذ جلاظ٦قذ 

 .ج٠ِٝح٬فجز ٧ج٬ٚٝحلحز جٝس٩ ٬ئؿ٦٬ح ج٠ِ٠ٝل ٢ٌٞٝحٟ جٝؿ٩ٝ٧ ٧ٝػؿجز ج٬ٚٝحك

٬ػٚ٘ ٠ِ٠ل ج٠ِٝح٬فذ ٠دؿؤ جل٢حؿ ٠ِح٬٬ف ج٬ٚٝحك جٝس٩ ٬لسؾؿ٦٠ح ٧جظ٦قذ ٬ٙحل٬ر ٩ُٞ ج٢ٌٝحٟ 

جٝؿ٩ٝ٧ د٧جلًر لٞلٞر ٠سوٞر لا س٢ٗول ١٠ ج٠ِٝح٬فجز ؤ٧ ج٠ٝٚحف٢حز جٝس٩ سفد٦ًح دح٬ِ٠ٝحف 

ج٠ٝفظ٩ِ ج٠٠ٝصل ٬٠ٜٞٝر ج٠ٝٚحلر ٩ٖ ج٢ٌٝحٟ جٝؿ٩ٝ٧ ٧ٝػؿجز ج٬ٚٝحك ، ١ٜ٠٬٧ سػ٬ٚ٘ جٝفدً 

دح٢ٌٝحٟ جٝؿ٩ٝ٧ ١٠ ؾلال ٠ِح٬٬ف ج٬ٚٝحك ج٬٢ً٧ٝر جٝس٩ ٙؿ س١٧ٜ ٠ِح٬٬ف ؤ٠ح٬٠ر ج٠ح دسػ٬ٚ٘ 

٧ػؿجز ج٢ٌٝحٟ جٝؿ٩ٝ٧ ؤ٧ س٠ص٬ل ٠سٗ٘ ٤٬ُٞ ٢ٌٞٝحٟ جٝؿ٩ٝ٧ ٧ٞٝػؿجز ٠د٬٢ح ٩ُٞ جٝص٧جدز ج٬ٚ٬٧٬ٗٝر 

جلالحل٬ر ٧ٙؿ س١٧ٜ ٠ِح٬٬ف صح٬٧٢ر س٠ز ٠ِح٬فس٦ح د٧جلًر ٦ِ٠ؿ ٬ٙحك ٩٠٧ٙ آؾف ، ٢ُ٧ؿ 

جٝٞظ٧ء ج٩ٝ ؾؿ٠حز ٠ِح٬فذ ؾحفظ٬ر ٬ٞقٟ سإ٬ٜؿ ٠دؿج جل٢حؿ ج٬ٚٝحك جلسؾؿجٟ ؾؿ٠حز ج٠ِٝح٠ل جٝس٩ 

سٚؿٟ جؿٝر جٜٝٗحءذ ج٬٢ٗٝر ٧ٙؿفجز ج٬ٚٝحك ٧جلال٢حؿ ٩ُٞ ج١ سػس٨٧ ن٦حؿجز ج٠ِٝح٬فذ جٝوحؿفذ ١ُ 
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ج٧ ٢ه ٧٬يغ جٝس٧جٖ٘ ٠َ ٧٠جوٗر ٠سف٧ٝ٧ظ٬ر /٥ـ٣ ج٠ِٝح٠ل ٠٬ٙر جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ٧

 .٠ػؿؿذ

 سِسدف ٜٗحءذ ٠ِح٠ل ج٠ِٝح٬فذ جلس٬ٗحء ٠سًٞدحز ٥ـ٣ ج٧٠ٝجوٗر ج٬ٚٝحل٬ر جٝؿ٬ٝ٧ر سِسدف :1يلاضؼج 

ن٦حؿذ ج٠ِٝح٬فذ جٝس٩ سػ٠ل نِحف ٬٥ثر جُس٠حؿ٣ ٧جٝوحؿفذ ١ُ ٠ِ٠ل ٠ِس٠ؿ ًدٚح ٦ٝـ٣ ج٧٠ٝجوٗر 

ج٬ٚٝحل٬ر جٝؿ٬ٝ٧ر ٩ٖ ٠ظحل ج٠ِٝح٬فذ ج٠ِٝس٠ؿ ؿ٬ٝل ٜح٩ٖ ٩ُٞ سػ٬ٚ٘ ٠دؿؤ جلال٢حؿ ٝد٬ح٢حز ج٠ِٝح٬فذ 

 .ج٧ٝجفؿذ ٩ٖ جٝن٦حؿذ

ج٢ٌف ج٠ِٝظٟ ) ٬ظ٧ق سػ٬ٚ٘ جلال٢حؿ ٧ٝػؿجز ج٬ٚٝحك ١٠ ؾلال ٬ِ٠حف ٠فظ٩ِ ٠لاثٟ :2يلاضؼج 

 ج٠ِٝظٟ جٝؿ٩ٝ٧ ٠ٞٝوًٞػحز جلالحل٬ر ٧جِٝح٠ر – VIM:1993,64جٝؿ٩ٝ٧ ٠ٝوًٞػحز ج٬ٚٝحك 

ج٧ ١٠ ؾلال ٬ٟٙ ٠ِف٧ٖر ٝصحدز ًد٩ِ٬  (ج٢ٝلؾر جِٝفد٬ر)٩ٖ ُٟٞ ج٬ٚٝحك ٧دِى جٖفٍ ج٬ٗٝق٬حء 

دؿلاٝر ٧ػؿذ ج٬ٚٝحك جٝؿ٬ٝ٧ر ج٬٢ِ٠ٝر ٧ج٧٠ٝو٩ د٦ح ١٠ ج٠ٝئس٠ف جِٝحٟ ٠ٞٝٚح٬٬ك ٧ج٧٠ٝجق١٬ 

(CGPM) ٧جٝٞظ٢ر جٝؿ٬ٝ٧ر ٠ٞٝٚح٬٬ك ٧ج٧٠ٝجق١٬ (CIPM). 

 سلس٬ًَ ٠ِح٠ل ج٠ِٝح٬فذ جٝس٩ سػحٌٖ ٩ُٞ ؤث٠س٦ح جلأ٬ٝ٧ر ؤ٧ ٠٠ص١٬ٞ ٧ٞٝػؿجز :3يلاضؼج 

 ج٠ِٝس٠ؿذ ٩ُٞ ص٧جدز ٬ٖق٬حث٬ر ؤلحل٬ر ؤ١ س١ِٞ ١ُ سػ٦ٚ٬ٚح ٠ٝدؿؤ جلال٢حؿ ٢ٌٞٝحٟ (SI)ج٬ٚٝحل٬ر 

 ًٖٚ دِؿ ٠ٚحف٢ر ٥ـ٣ ج٠ِٝح٬٬ف دنٜل ٠دحنف ؤ٧ ٬ٓف ٠دحنف د٠ص٬لاس٦ح ١٠ ج٠ِٝح٬٬ف (SI)جٝؿ٩ٝ٧ 

 .ج٭٠ح٬٠ر ٩ٖ ٦ِ٠ؿ ٬ٙحك ٩٠٧ٙ

ؤ١ س٧يغ ن٦حؿذ ج٠ِٝح٬فذ ج٧٠ٝجوٗر " ٧٠جوٗر ُٟٞ ج٬ٚٝحك ج٠ٝػؿؿ" ٩٢ِ٬ ٠وًٞغ :4يلاضؼج 

جٝس٩ جسدِز ٠ٝٚحف٢ر ج٬ٚٝحك د٦ح ٧ـٝٛ ا٠ح ٬سي١٠ ٢ه ٩ُٞ ج٧٠ٝجوٗر ج٧ جلانحفذ ج٦٬ٝح دنٜل 

 .لا٬ٚدل جٝٞدك

٠٬ٖح ٬ؾسه دحل٢حؿ " ٧٠جوٗر ٬٢ً٧ر"ؤ٧ " ٧٠جوٗر ؿ٬ٝ٧ر" ٢ُؿ جلسؾؿجٟ ٠وًٞغ :5يلاضؼج 

ج٬ٚٝحك ٖح٤٢ ٠ٗسفى ج١ سٞٛ ج٧٠ٝجوٗحز سػٚ٘ ؾ٧جه ج٠ِٝح٬٬ف ج٠ٝفظ٬ِر ٝسػ٬ٚ٘ ج٢ٌٝحٟ جٝؿ٩ٝ٧ 

 .٧ٞٝػؿجز

 جلال٢حؿ ٠ِٝح٬٬ف ج٬ٚٝحك ج٬٢ً٧ٝر لا٬سًٞخ يف٧فذ جلسؾؿجٟ ج٦ِ٠ٝؿ ج٩٠٧ٚٝ ٬ٚٞٝحك :6يلاضؼج 

 .ٝٞدٞؿ جٝـ٨ ٢٬س٩٠ ج٤٬ٝ ج٠ِ٠ٝل
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 جـج فٓخ ج٧ جػسحض ٠ِ٠ل ج٠ِٝح٬فذ ٝٞػو٧ل ٩ُٞ جلال٢حؿ ١٠ ٦ِ٠ؿ ٩٠٧ٙ ٬ٚٞٝحك :7يلاضؼج 

٬ٓف ٦ِ٠ؿ جٝدٞؿ جٝـ٨ ٢٬س٩٠ ج٤٬ٝ ٖح٤٢ ٬ظخ ج١ ٬ؾسحف ج٠ِ٠ٝل ٦ِ٠ؿ ٬٠٧ٙح ٬ٚٞٝحك ٬نحفٛ دٗح٬ُٞر 

 ا٠ح ٠دحنفذ ؤ٧ ؾلال ٠ظ٧٠ُحز (BIPM)٩ٖ ج٢نًر ج٠ٜٝسخ جٝؿ٩ٝ٧ ٠ٞٝٚح٬٬ك ٧ج٧٠ٝجق١٬ 

 .ج٬٠٬ٞٙر

 ١ٜ٠٬ سػ٬ٚ٘ وػر جٝلٞلٞر ج٠ٝسوٞر ١٠ ج٠ِٝح٬فجز ج٧ ج٠ٝٚحف٢حز ٩ٖ ُؿذ ؾ٧ًجز :8يلاضؼج 

 .سسٟ د٧جلًر ٠ِح٠ل ٠ؾسٞٗر ٬ػٚ٘ ٜل ٦٢٠ح ٠دؿج جلال٢حؿ

٢٥حٛ ٠ِح٬فجز ٢٬ِ٠ر لا١ٜ٠٬ جظفجء٥ح ٩ُٞ ٢ػ٧ ٜح٠ل ًدٚح ٢ٌٞٝحٟ جٝؿ٩ٝ٧ ٧ٞٝػؿجز ، ٩ٖ ٠صل 

٥ـ٣ جٝػحلاز ٬ٞقٟ ج١ س٧ٖف ٬ٞ٠ُر ج٠ِٝح٬فذ جٝصٚر ٩ٖ ج٬ٚٝحلحز ١ُ ًف٬٘ سػ٬ٚ٘ جلال٢حؿ ٠ِٝح٬٬ف 

 :٬ٙحك ٢٠حلدر ٠صل

جلسؾؿجٟ ج٧٠ٝجؿ ج٬ٚٝحل٬ر ج٠ٝفظ٬ِر ج٧٠ٝصٚر ٧ج٧٠ٝفؿذ ١ُ ًف٬٘ ٧٠فؿ ٜٕء لاًُحء  -

 .س٧و٬ٕ ٬ٖق٬حث٩ ؤ٧ ٬٠٬ٜحث٩ ٧ِ٬ل ٤٬ُٞ ٠ٞٝحؿذ ج٠ٝفظ٬ِر

ج٧ ٠ِح٬٬ف ٧٠وٗر د٧ي٧ع ٠٧سٗ٘ ٦٬ُٞح ١٠ ظ٬٠َ جلاًفجٕ /جلسؾؿجٟ ًف٘ ٠ػؿؿذ ٧ -

 .ج٬٢ِ٠ٝر

 ٧ًٞ٠خ جلانسفجٛ ٩ٖ دف٢ح٠ط ٠ٞٝٚحف٢حز د١٬ ج٠ِٝح٠ل ٠ٜٞح ٜح١ ـٝٛ ٢ٜ٠٠ح
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 :الاخختبر

س٢ًد٘ ج٠ٝسًٞدحز ج٧ٝجفؿذ ٩ٖ جٝد٧٢ؿ جٝلحد٘ ـٜف٥ح ٩ُٞ ؤظ٦قذ ج٬ٚٝحك ٠٧ِؿجز جلاؾسدحف 

ج٠ٝلسؾؿ٠ر ٩ٖ ٠ِح٠ل جلاؾسدحف ٠ح ٟٝ ٬صدز ج١ ج٠ٝلح٠٥حز ج٠ٝوحػدر ٬ٞ٠ِٝر ج٠ِٝح٬فذ سئصف 

سإص٬فج ٬ًٗٗح ٩ٖ ج٠٬ٚٝر ج٬ٜٞٝر ٝلا١٬ٚ٬ ٩ٖ ٢سحثط جلاؾسدحف ، ٩ٖ ٠صل ٥ـ٣ جٝػحلاز ٬ظخ ٩ُٞ 

 .ج٠ِ٠ٝل جٝسإٜؿ ١٠ جلأظ٦قذ ج٠ٝلسؾؿ٠ر ١ٜ٠٬ ج١ سػٚ٘ ٠٬ٙر جٝلا١٬ٚ٬ ج٧ًٞ٠ٝدر

 ٬س٧ٕٙ ٠ؿ٨ جلاٝسقجٟ د٠ح ظحء ٩ٖ جٝد٢ؿ جٝلحد٘ ٩ُٞ ج٠ٝلح٠٥ر ج٢ٝلد٬ر ٠٬ٚٝر جٝلا١٬ٚ٬ ، :يلاضؼج

ٖحـج ٠ح ٢٧ٜز ٠٬ٙر جٝلا١٬ٚ٬ ٩ٖ ٠ِح٬فذ جٝظ٦حق ُح٠لا لحثؿج ٖح٤٢ ٬ٞقٟ جسدحٍ ٠ح ظحء دحٝد٢ؿ لحٕٝ 

 .جٝـٜف جسدحُح ؿ٬ٙٚح

ج٧ ؤ١ ١٧ٜ٬ ٥ـج جلال٢حؿ /٩ٖ جٝػحلاز جٝس٩ ١ٜ٠٬ سػ٬ٚ٘ جل٢حؿ ج٬ٚٝحك ٢ٌٞٝحٟ جٝؿ٩ٝ٧ ٧ٞٝػؿجز ٧

٬ٓف ٧ص٬٘ جٝوٞر د٬ٞ٠ِر ج٬ٚٝحك ٬سٟ سًد٬٘ ٢ٗك ٠سًٞدحز جلال٢حؿ ج٧ًٞ٠ٝدر ٠ِٝح٠ل ج٠ِٝح٬فذ  

 .٠صل جلسؾؿجٟ ج٧٠ٝجؿ ج٬ٚٝحل٬ر ج٠ٝفظ٬ِر ٧جلسؾؿجٟ جًٝف٘ ٧ج٠ِٝح٬٬ف ج٧٠ٝوٗر ٧ج٠ٝسٗ٘ ٦٬ُٞح 

 :اهيـبٖٖر اهيرسـٖج ّاهيّاد اهيرسـٖج

 :اهيـبٖٖر اهيرسـٖج

٬ٞقٟ ج١ ١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل دف٢ح٠ط ٧ًف٬ٚر ٠ِٝح٬فذ ٠ِح٬٬ف٣ ج٠ٝفظ٬ِر ٩ُٞ ج١ سِح٬ف ج٠ِٝح٬٬ف 

 ٧سلسؾؿٟ ٥ـ٣ ج٠ِٝح٬٬ف 1-2-6-5ج٠ٝفظ٬ِر د٧جلًر ٬٥ثر ٠دؿؤ جلال٢حؿ ٠ٜح ٧٥ ٧٠وٕ دحٝد٢ؿ 

ج٠ٝفظ٬ِر ٩ٖ جظفجء ج٠ِٝح٬فجز ًٖٚ ٬ٝ٧ك لأ٨ ٓفى ؤؾف جلا جـج ج١ٜ٠ جصدحز ج١ جلسؾؿج٦٠ح 

٩ٖ ٬ٓف ٓفى ج٠ِٝح٬فجز لا٬ئصف ٩ُٞ ؤؿجث٦ح ٠ِٜح٬٬ف ٠فظ٬ِر ، ٠ٜح ٬ؾل دوػر ٢سحثظ٦ح 

 .٬٧ٞقٟ ٠ِح٬فذ ج٠ِٝح٬٬ف ج٠ٝفظ٬ِر ٙدل ٧دِؿ ج٨ ٬ٞ٠ُحز يدً
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 اهيّاد اهيرسـٖج 

٬ٞقٟ ؤ١ س١٧ٜ ج٧٠ٝجؿ ج٠ٝفظ٬ِر ج٠ٝل٢ؿذ ٠ٜٞح ٜح١ ـٝٛ ٢ٜ٠٠ح ٢ٌٞٝحٟ جٝؿ٩ٝ٧ ٧ٝػؿجز ج٬ٚٝحك ج٧ 

ج٩ٝ ٧٠جؿ ٠فظ٬ِر ٬ُحف٬ر ، ٠ٜح ٬ٞقٟ ٠فجظِر ج٧٠ٝجؿ ج٠ٝفظ٬ِر جٝؿجؾ٬ٞر ٠ٜٞح ٜح١ ـٝٛ ٢ٜ٠٠ح 

 .٬٢ٖح ٧جٙسوحؿ٬ح

 اهيراسـبح اهتٌٖٖج

٬ٞقٟ ج١ سسٟ ج٠ٝفجظِحز جٝد٬٢٬ر ٝٞػٗحٌ ٩ُٞ جٝصٚر ٩ٖ ػحٝر ج٬ِ٠ٝحف جلا٠ح٩٠ ج٧ ج٬ِ٠ٝحف ج٠ٝفظَ 

 .ج٧ ٬ِ٠حف جٝسػ٬٧ل ج٧ ج٬ِ٠ٝحف ج٠ٝفدً ج٧ ج٧٠ٝجؿ ج٠ٝفظ٬ِر ًدٚح ًٝف٘ ٧دفج٠ط ق٬٢٠ر ٠ػؿؿذ

 اهٌلل ّاهخخزًٖ 

٬ٞقٟ ؤ١ ١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل ًف٘ ٝللا٠ر سؿج٧ل ٢٧ٚل ٧سؾق١٬ ٧جلسؾؿجٟ ج٠ِٝح٬٬ف ج٠ٝفظ٬ِر 

 .٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٢٠َٝ س٧ٞص٦ح ؤ٧ سؿ٧٥ف ػحٝس٦ح ٧ج٬يح ٝػ٠ح٬ر للا٠س٦ح

ٙؿ ٬ٞقٟ ٧ظ٧ؿ ًف٘ جيح٬ٖر ٩ٖ ػحٝر جلسؾؿجٟ ج٠ِٝح٬٬ف ج٠ٝفظ٬ِر ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر : ٠لاػٌر 

 .ؾحفض ج٠ٝٚف جٝؿجثٟ ٠ِ٠ٞٝل ٝلاؾسدحفجز ج٧ ج٠ِٝح٬فجز ؤ٧ ٩ٖ جؾس٬حف ج٢٬ِٝحز

 أخذ اهـٌٖبح

٬ٞقٟ ؤ١ ١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل ؾًر ٧ًف٘ لاؾس٬حف ج٢٬ِٝحز ٢ُؿ٠ح ١٧ٜ٬ ٤٬ُٞ ج١ ٬ؾسحف ٢٬ُحز 

١٠ ٧٠جؿ ج٧ ٢٠سظحز لاؾسدحف٥ح ج٧ ٠ِح٬فس٦ح ٩ُٞ ج١ س١٧ٜ جٝؾًر ٧جًٝف٬ٚر ٠سحػر ٩ٖ ٧٠َٙ 

 .جظفجء ٬ٞ٠ُر جؾسدحف ج٢٬ِٝحز

 ٩ُٞ جلحك ًف٬ٚر ًف٘ – ٠ٜٞح ٜح١ ـٝٛ ٧ِٚ٠لا –٬٧ٞقٟ ج١ س٧يَ ؾًً جؾسدحف ج٢٬ِٝحز 

جػوحث٬ر ٠لاث٠ر ٧دػ٬ش سإؾـ ٬ٞ٠ُر جؾس٬حف ج٢٬ِٝحز ج٧ِٝج٠ل ج٧ٝجظخ ػ٦٠ٜح دػ٬ش سي١٠ 

 .وػر ٢سحثط جلاؾسدحف ٧ج٠ِٝح٬فذ

 جؾسدحف ج٢٬ِٝحز ٩٥ ًف٬ٚر ٠ػؿؿذ ٬سٟ د٧٠ظد٦ح ؤؾـ ظقء ١٠ ٠حؿذ ؤ٧ ٢٠سط لاؾسدحف٣ :1يلاضؼج 

١٠٧ ج١ٜ٠٠ٝ ج١ ١٧ٜ٬ جؾس٬حف ج٢٬ِٝحز ٧ًٞ٠دح . ج٧ ٠ِح٬فس٤ ٠٠صلا ٢٬ِٝر ١٠ ج٠ٝحؿذ ؤ٧ ج٢٠ٝسط ٜٜل

د٢ه ج٧٠ٝجوٗر ج٠ٝسدِر ٩ٖ جؾسدحف ج٧ ٠ِح٬فذ ج٠ٝحؿذ ج٧ ج٢٠ٝسط ٠ٜح ٧ج٤٢ ٩ٖ دِى جٝػحلاز 



 WWM-gtzترَايج إدارِ انًٛاِ ٔانظرف انظذٗ    ضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح

 

40 

 

 

ٙؿ لا س١٧ٜ ج٢٬ِٝر ٠٠صٞر ٠ٝظ٧٠ُر ٠ح ٧ج٠٢ح ٬سٟ جلسؾؿجٟ ٠ح ٧٥  (٠صل ػحلاز جًٝخ جٝنف٩ُ)

 .٠سحع ٦٢٠ح

 ٬ظخ ؤ١ سوٕ جظفجءجز جؾس٬حف ج٢٬ِٝحز ٬ٗ٬ٜر جلاؾسدحف ٧ؾًر جلاؾس٬حف ٧لػخ :2يلاضؼج 

٧جُؿجؿ ج٢٬ِٝر ؤ٧ ٠ظ٧٠ُر ج٢٬ِٝحز ١٠ ج٧٠ٝجؿ ج٧ ج٢٠ٝسط ٝٞػو٧ل ٦٢٠ح ٩ُٞ ج٠٧ِٞ٠ٝحز 

 .ج٧ًٞ٠ٝدر

٩ٖ ػحٝر جػس٬حض ج٬٠ِٝل ٝٞػ٧٬ؿ ١ُ ج٧ جلايحٖر ج٩ٝ ج٧ جٝػـٕ ١٠ ًف٬ٚر جؾسدحف ج٢٬ِٝحز 

ج٧٠ٝصٚر ٬ٞقٟ سلظ٬ل ٥ـ٣ ج٠ٝسًٞدحز دحٝسٗو٬ل ٠َ جٝد٬ح٢حز ج٠ٝلاث٠ر ٝلاؾسدحف ٠ٜح ٬ٞقٟ سلظ٦ٞ٬ح 

ج٧ ج٠ِٝح٬فذ ٠ٜح ٬ٞقٟ ج٬وحل ٥ـ٣ ج٠ٝسًٞدحز /٩ٖ ٜل ج٧ٝصحث٘ ج٠ٝػس٬٧ر ٩ُٞ ٢سحثط جلاؾسدحف ٧

 .ٝلاٖفجؿ ج١٬٬٢ِ٠ٝ د٦ح

٬ٞقٟ ٩ُٞ ج٠ِ٠ٝل ج١ ١٧ٜ٬ ٝؿ٤٬ ًف٘ ٝسلظ٬ل جٝد٬ح٢حز ٧ج٬ٞ٠ِٝحز ـجز جٝوٞر دحؾس٬حف ج٢٬ِٝحز 

 .٧جٝس٩ سنٜل ظقءج ١٠ جلاؾسدحف ٧ج٠ِٝح٬فذ جٝس٩ سئؿ٦٬ح

٬٧ٞقٟ ج١ سن٠ل ٥ـ٣ جٝلظلاز جًٝف٬ٚر ج٠ٝلسؾؿ٠ر ٩ٖ جؾسدحف ج٢٬ِٝحز ٬٧٥٧ر جٝٚحثٟ دحلاؾسدحف 

٧جٝفل٠٧حز جٝسؾ٬ً٬ًر ؤ٧ ٠ح ٠٬حص٦ٞح ١٠ ٧لحثل ٝسِف٬ٕ  (جـج ٜح١ ٦ٝح سإص٬ف)٧جٌٝف٧ٕ جٝد٬ث٬ر 

٧٠َٙ جلاؾسدحف ٢ُؿ جٝيف٧فذ ٧ٜـج جلألك جلاػوحث٬ر جٝس٩ سٟ ٩ُٞ ؤلحل٦ح ٧يَ ًف٘ 

 .جلاؾسدحف جـج ٜح١ ٥ـج ٢٠حلدح
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 خداّل ؿٌٖبح الاخختبر

ج٧ جٝسؾٞه ١٠ ج٧٠ٝجؿ /٬ٞقٟ ؤ١ ٬ػ٧ق ج٠ِ٠ٝل ًفٙح ٢ٝٚل ٧جلسٚدحل ٧سؿج٧ل ٧سؾق١٬ ٧جلاػسٗحٌ ٧

ج٧ ٠ِح٬فس٦ح د٠ح ٩ٖ ـٝٛ ٜل جٝسفس٬دحز جٝلاق٠ر ٝػ٠ح٬ر ٧للا٠ر سٞٛ ج٧٠ٝجؿ /ج٠ٝفجؿ جؾسدحف٥ح ٧

 .٧ٜـج ٠وحَٝ ج٠ِ٠ٝل ٧ج٬٠ِٝل

ج٧ ٠ِح٬فس٦ح ٩ُٞ ج١ /٬ٞقٟ ج١ ١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل ٢ٌح٠ح ٝسِف٬ٕ ج٢٬ِٝحز ج٠ٝفجؿ جؾسدحف٥ح ٧

٬لاقٟ ٥ـج جٝسِف٬ٕ جٝظ٦حق ٧ًجل ٖسفذ دٚحئ٣ ٩ٖ ج٠ِ٠ٝل ، ٬٧سٟ سو٬٠ٟ ٧سن٬ٔل ج٢ٌٝحٟ دػ٬ش 

٬ي١٠ ُؿٟ ؾًٞ ج٢٬ِٝحز ٢ٗل٦ح ج٧ ٢ُؿ جلانحفذ ج٦٬ٝح ٩ٖ جٝلظلاز ؤ٧ ؤ٨ ٧صحث٘ ؤؾف٨ ، ٠ٜح 

٬ظخ ؤ١ ٬سي١٠ ج٢ٌٝحٟ ، جـج ٜح١ ٥ـج ٠لاث٠ح ، سٚل٬ٟ ٠ظ٧٠ُحز ٖف٬ُر ٢٬ِٞٝحز جـج سِؿؿز 

 .٧ٜـٝٛ ٧ل٬ٞر ٢ٝٚل ج٢٬ِٝحز ؿجؾل ج٠ِ٠ٝل ٧ؾحفظ٤

٢ُؿ جلسلاٟ ج٢٬ِٝحز ج٠ٝفجؿ جؾسدحف٥ح ؤ٧ ٠ِح٬فس٦ح ٬ٞقٟ سلظ٬ل ؤ٨ نـ٧ـ ؤ٧ ػ٧٬ؿ ١ُ جٝػحٝر 

جًٝد٬ِ٬ر ؤ٧ ج٧٠ٝوٗر ٩ٖ ًف٬ٚر جلاؾسدحف ج٧ ج٠ِٝح٬فذ ، ٩ٖ٧ ػحٝر ٧ظ٧ؿ نٛ ٩ٖ ٠لاث٠ر 

ج٢٬ِٝحز ج٠ٝفجؿ جؾسدحف٥ح ج٧ ٠ِح٬فس٦ح لاظفجء جلاؾسدحف ج٧ ج٠ِٝح٬فذ ؤ٧ ٢ُؿ ُؿٟ ٠ًحدٚس٦ح 

ٝٞس٧و٬ٕ ج٩ًِ٠ٝ ج٧ ٢ُؿ٠ح لا ٬سٟ جًُحء جٝسٗحو٬ل جٜٝح٬ٖر ٝلاؾسدحف ج٧ ج٠ِٝح٬فذ ج٧ًٞ٠ٝدر ٬ٞقٟ 

٩ُٞ ج٠ِ٠ٝل جٝفظ٧ٍ  ٬٠ِٞٝل ٝٞػو٧ل ٩ُٞ س٠٬ِٞحز جيح٬ٖر ٙدل جٝدؿء ٩ٖ ٬ٞ٠ُر جلاؾسدحف ج٧ 

 .ج٠ِٝح٬فذ ٠َ سلظ٬ل سٗحو٬ل ج٢٠ٝحٙنر ٢٧سحثظ٦ح

٬ٞقٟ ج١ ١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل جًٝف٘ ٧جٝسل٬٦لاز ج٠ٝلاث٠ر ٝسٗحؿ٨ سؿ٧٥ف ج٢٬ِٝحز ج٠ٝفجؿ جؾسدحف٥ح 

ؤ٧ ٠ِح٬فس٦ح ج٧ ٖٚؿ٥ح ؤ٧ س٦ٗٞح جص٢حء سؾق٦٢٬ح ؤ٧ سؿج٦ٝ٧ح ج٧ جُؿجؿ٥ح ٝلاؾسدحف ج٧ ج٠ِٝح٬فذ ، ٠ٜح 

٬ظخ جسدحٍ س٠٬ِٞحز سؿج٧ل ج٢٬ِٝحز ج٧ٝجفؿذ ٦ِ٠ح جـج ٠ح جػسحظز ج٢٬ِٝحز ٝٞسؾق١٬ ج٧ جٝس٬ٜٕ 

سػز ٌف٧ٕ د٬ث٬ر ٠ػؿؿذ ٬ٞقٟ جٝػٗحٌ ٩ُٞ ٥ـ٣ جٌٝف٧ٕ ٠٧فجٙدس٦ح ٧سلظ٦ٞ٬ح ، ٩ٖ٧ جٝػحلاز 

جٝس٩ ٬ٞقٟ ٦٬ٖح سإ١٬٠ ج٢٬ِٝر ج٠ٝفجؿ جؾسدحف٥ح ؤ٧ ٠ِح٬فس٦ح ؤ٧ ظقء ٦٢٠ح ، ٩ُٞ ج٠ِ٠ٝل ج١ ٧٬ٖف 

 .جٝسفس٬دحز جٝلاق٠ر ٝٞسؾق١٬ ٧جٝسإ١٬٠ ٝػ٠ح٬ر ٧للا٠ر ج٢٬ِٝحز ج٬٢ِ٠ٝر ؤ٧ ؤظقجء٥ح
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 ١٠ ج٧ًٞ٠ٝخ جسؾحـ ٬ٞ٠ُحز ٢ُح٬ر ؾحور ٝٞسإٜؿ ١٠ ُؿٟ سِفى جلأٓفجى :1يلاضؼج 

ج٠ٝؾسدفذ ٝٞسٕٞ ج٧ جلاوحدر جص٢حء سؿج٦ٝ٧ح ؤ٧ جؾسدحف٥ح ج٧ سؾق٦٢٬ح ٧جُحؿس٦ح ٝلالسؾؿجٟ ٩ٖ 

 . جلأػ٧جل جٝس٩ سسًٞخ ـٝٛ

 – ٬ظخ س٬ٖ٧ف جظفجء لاؾس٬حف ج٢٬ِٝحز ٠٧ِٞ٠٧حز ١ُ ٬ٗ٬ٜر سؾق١٬ ٢٧ٚل ج٢٬ِٝحز :2يلاضؼج 

د٠ح ٩ٖ ـٝٛ ج٠٧ِٞ٠ٝحز ١ُ ٧ُج٠ل جلاؾسدحف ج٠ٝئصفذ ٩ُٞ ٢سحثط جلاؾسدحف ج٧ ج٠ِٝح٬فذ ٝلالؾحه 

 .ج٠ٝلث١٬ٝ٧ ١ُ جلسلاٟ ٢٧ٚل ج٢٬ِٝحز

 ١٠ ؤلدحخ جلاػسٗحٌ دحٝٔفى ج٠ٝفجؿ جؾسدحف٣ ج٧ ٠ِح٬فس٤ ٩ٖ ٠ٜح١ آ١٠ ج١ ١٧ٜ٬ :3يلاضؼج 

جٝظ٦حق ـ٧ ٠٬ٙر ُح٬ٝر ؤ٧ ٝسػ٬ٚ٘ للا٠س٤ ؤ٧ سلظ٤ٞ٬ ٩ٖ لظلاز ٢٬ِ٠ر ج٧ جٝس١ٜ٠ ١٠ جظفجء 

 .ج٧ ٠ِح٬فجز س٬ٞ٬٠ٜر ٩ٖ ٧ٙز لاػ٘/جؾسدحفجز ٧

  خأنٖد سّدث ٌخبئز الاخختبر ّاهيـبٖرث

٬ٞقٟ ؤ١ ١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل ًف٘ ٝيدً جٝظ٧ؿذ ٠ٝفجٙدر وػر جلاؾسدحفجز ٧ج٠ِٝح٬فجز دنٜل 

 ٠ٜٞح ٜح١ ٥ـج ٬ٞ٠ُح –١ٜ٠٬ ٤ِ٠ س١٬٬ِ ج٢ٝقُر جِٝح٠ر ٢ٞٝسحثط ٠َ جلسؾؿجٟ جلالح٬ٝخ جلاػوحث٬ر 

 . ٩ٖ جلسِفجى ج٢ٝسحثط–

٠ٜح ٬ٞقٟ ٝسػ٬ٚ٘ ج٠ٝفجٙدر جٝسؾ٬ًً ج٠ٝلد٧٘ ٧جلالسِفجى ٖٚؿ سسي١٠ ٠ح ٩ٞ٬ ٧ج١ ٜح٢ز 

 :لاسٚسوف ٤٬ُٞ

ج٧ جلاظفجءجز جٝؿجؾ٬ٞر ٝيدً جٝظ٧ؿذ دحلسؾؿجٟ /جلالسؾؿجٟ ج٢٠ٝسٌٟ ٧٠ٞٝجؿ ج٠ٝفظ٬ِر ٧ . ؤ

 .٧٠جؿ ٠فظ٬ِر صح٬٧٢ر

 .جلانسفجٛ ٩ٖ ج٠ٝٚحف٢حز د١٬ ج٠ِٝح٠ل ؤ٧ دفج٠ط جؾسدحف جٜٝٗحءذ . خ

 .سٜفجف جلاؾسدحفجز ج٧ ج٠ِٝح٬فجز دحلسؾؿجٟ ٢ٗك جًٝف٘ ؤ٧ ًف٘ ٠ؾسٞٗر . ز

 .جُحؿذ جلاؾسدحف ج٧ جُحؿذ ج٠ِٝح٬فذ ٢٬ِٞٝحز ج٧ جلاظ٦قذ ج٠ٝػسٌٗ د٦ح . ش

 .ج٬ظحؿ ُلاٙر ٠سدحؿٝر د١٬ ٢سحثط ؾ٧جه ٠ؾسٞٗر ٝٔفى ج٧ ظ٦حق ٧جُؿ . ض
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٬ظخ ج١ سػٞل د٬ح٢حز ٠فجٙدر جٝظ٧ؿذ ، ٢ُ٧ؿ٠ح ٢ظؿ٥ح ؾحفض ج٠ِٝح٬٬ف ج٠ِٝف٧ٖر ٬ظخ جسؾحـ 

 .جظفجء ٠ؾًً ٝسوػ٬غ ج٠ٝنٜٞر ٧ُؿٟ ٜسحدر ج٢ٝسحثط ٬ٓف جٝوػ٬ػر ٩ٖ جٝسٚف٬ف

 خلبرٖر اهٌخبئز

  ُحٟ 5-10-1

٬ٞقٟ سػف٬ف ٢سحثط ٜل جؾسدحف ج٧ ٠ِح٬فذ ج٧ لٞلٞر ١٠ جلاؾسدحفجز ج٧ ج٠ِٝح٬فجز سظف٨ د٧جلًر 

ج٠ِ٠ٝل ٩ٖ سٚف٬ف وػ٬غ ٧٧جيغ ٧٠٧ي٩ُ٧ ٧لا ٝدك ٤٬ٖ ٧ًدٚح ٝٞس٠٬ِٞحز ج٧ٝجفؿذ ٩ٖ ًف٘ 

 .جلاؾسدحف ٧ج٠ِٝح٬فذ

٧س٩ًِ ج٢ٝسحثط ُحؿذ ٩ٖ سٚف٬ف جؾسدحف ج٧ ن٦حؿذ ٠ِح٬فذ سػس٨٧ ٩ُٞ ٜل ج٠٧ِٞ٠ٝحز ج٧ًٞ٠ٝدر 

١٠ ج٬٠ِٝل ٧جٝلاق٠ر ٝسٗل٬ف ٢سحثط جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ دحلايحٖر ج٩ٝ ٜل ج٠٧ِٞ٠ٝحز 

ج٢٠ٝو٧ه ٦٬ُٞح ٩ٖ جًٝف٬ٚر ج٠ٝلسؾؿ٠ر لاظفجء جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ ٩٥٧ ج٠٧ِٞ٠ٝحز جٝس٩ 

 .4-10-5 ٧ 3-10-5 2٧-10-5سسًٞد٦ح ُحؿذ جٝد٧٢ؿ 

٩ٖ جٝػحلاز جٝس٩ ٧ٚ٬ٟ ٦٬ٖح ج٠ِ٠ٝل دحظفجء جلاؾسدحفجز ؤ٧ ج٠ِٝح٬فجز ٬٠ِٝل ؿجؾ٩ٞ ؤ٧ ٩ٖ ػحٝر 

جلا٢ٗح٬ٙحز ج٠ٝػففذ د١٬ ج٠ِ٠ٝل ٧ج٬٠ِٝل ١ٜ٠٬ ج١ سٜسخ ج٢ٝسحثط دًف٬ٚر ٠دلًر ٩ُٞ ؤ١ س١٧ٜ 

 ٬ٓ٧ف ج٧ٚ٢٠ٝٝر ٬٠ِٞٝل ٠سحػر دح٠ِ٠ٝل 4-10-5 ج٩ٝ 2-10-5جٝد٬ح٢حز ج٧ٝجفؿذ ٩ٖ جٝد٧٢ؿ ١٠ 

 .ج٧ ج٠ِٝح٬فجز/جٝـ٨ ٙحٟ دحظفجء جلاؾسدحفجز ٧

٬ًٞ٘ ٩ُٞ سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز ج٠ِٝح٬فذ ٩ٖ دِى جلأػ٬ح١ ن٦حؿجز جلاؾسدحف : ٠1لاػٌر 

 .٧سٚحف٬ف ج٠ِٝح٬فجز

١ٜ٠٬ جوؿجف سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز ج٠ِٝح٬فذ ٩ٖ ٢لؾر ٠ًد٧ُر ؤ٧ ١ُ ًف٬٘ : ٠2لاػٌر 

 .٢ٚل جٝد٬ح٢حز جٜٝسف٬٢٧ح نف٬ًر جلس٬ٗحء ٠سًٞدحز ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر

  سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز ج٠ِٝح٬فذ 5-10-2

٬ٞقٟ ج١ ٬ػس٨٧ ٜل سٚف٬ف جؾسدحف ج٧ ن٦حؿذ ٠ِح٬فذ ٩ُٞ ج٠٧ِٞ٠ٝحز جلاس٬ر ٩ُٞ جلأٙل ٠ح ٟٝ 

 :١٧ٜ٬ ٝؿ٨ ج٠ِ٠ٝل جلالدحخ جٝٚح٬٢٧٢ر ج٧ ج٠ٝٞق٠ر ٠ٝؾحٝٗر ـٝٛ 

 ("ن٦حؿذ ٬٠٠قذ"ؤ٧ " سٚف٬ف جؾسدحف"٠صل )٧٢ُج١  . ؤ
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جلٟ ٧٢ُ٧ج١ ج٠ِ٠ٝل ٧ج٧٠َٝٙ جٝـ٨ سٟ ٤٬ٖ جظفجء جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ جـج جؾسٕٞ ١ُ  . خ

 .٧٢ُج١ ج٠ِ٠ٝل

٠َ سِف٬ٕ ٩ُٞ  (٠صل جٝفٟٙ ج٠ٝلٞلل)سِف٬ٕ ٠ٗفؿ ٝسٚف٬ف جؾسدحف ج٧ ن٦حؿذ ٠ِح٬فذ  . ز

 .ٜل وٗػر ٝسإ٬ٜؿ جٝسِفٕ ٩ُٞ جٝوٗػر ٜظقء ١٠ سٚف٬ف جؾسدحف ج٧ ن٦حؿذ

 .٠ِح٬فذ ٧سِف٬ٕ ٧جيغ ٦٢ٝح٬ر جٝسٚف٬ف ؤ٧ جٝن٦حؿذ . ش

 جلٟ  ٧٢ُ٧ج١ ج٬٠ِٝل . ض

 سِف٬ٕ جًٝف٬ٚر ج٠ٝلسؾؿ٠ر . ع

 .ج٠ٝؾسدفذ ج٧ ج٠ِٝح٬فذ ٧سِف٬ٕ لا ٝدك ٤٬ٖ ٝٞظ٦حق (ج٢٬ِٝحز)٧وٕ ػحٝر ج٢٬ِٝر  . ؼ

سحف٬ؽ جلسلاٟ ج٢٬ِٝحز ج٠ٝؾسدفذ ؤ٧ ج٠ِٝح٬فذ ٢ُؿ٠ح ١٧ٜ٬ ـٝٛ يف٧ف٬ح دح٢ٝلدر ٝلف٬ح١  . ؿ

 .ج٢ٝسحثط ٧سحف٬ؽ ؤؿجء جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ (جلسؾؿجٟ)ولاػ٬ر ٧سًد٬٘ 

جلانحفذ ج٩ٝ ؾًر جؾس٬حف ج٢٬ِٝحز ٧جًٝف٘ ج٠ٝسدِر د٧جلًر ج٠ِ٠ٝل ؤ٧ ٬٥ثحز ؤؾف٨  . ـ

 .٢ُؿ٠ح ١٧ٜ٬ ٝـٝٛ وٞر دوػر ؤ٧ سًد٬٘ ج٢ٝسحثط

 .٢سحثط جلاؾسدحف ج٧ ج٠ِٝح٬فذ ٠َ ٧ػؿجز ج٬ٚٝحك ٠ٜٞح ٜح١ ـٝٛ ٠لاث٠ح . ف

جلالٟ ٧ج٬ٌ٧ٝٗر ٧جٝس٬ٙ٧َ ؤ٧ سِف٬ٕ ٢٠حٌف ٝٞنؾه ج٧ٗ٠ٝى دحوؿجف سٚف٬ف جؾسدحف ؤ٧  . ق

 .ن٦حؿذ ٠ِح٬فذ

 ؤ١ ج٢ٝسحثط ج٠ًِٝحذ سؾه ج٢٬ِٝحز ج٠ٝؾسدفذ ؤ٧ – ٢ُؿ٠ح ١٧ٜ٬ ٢٠حلدح –٢ه ٬ٗ٬ؿ  . ك

 .ج٠ِٝح٬فذ

سسي١٠ ج٢ٝلؽ ج٠ًٝد٧ُر ١٠ سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز ج٠ِٝح٬فذ فٟٙ جٝوٗػر : ٠1لاػٌر 

 .٧جِٝؿؿ ج٩ٜٞٝ ٝٞوٗػحز

٢٬وغ دإ١ ٬سي١٠ سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز ج٠ِٝح٬فذ ٢ه ٧٬يغ ؤ١ جٝسٚف٬ف : ٠2لاػٌر 

ؤ٧ جٝن٦حؿذ لا ٬ِحؿ جوؿجف٣ ٠فذ ؤؾف٨ ٧٠٧جٖٚر ٜسحد٬ر ١٠ ج٠ِ٠ٝل جلا جـج جوؿفٜح٠لا ٬ٓف 

 ٧ٚ٢٠ه
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  خلبرٖر الاخختبر5-10-3

 ٬ٞقٟ ؤ١ سسي١٠ 2-10-5 دحلايحٖر ج٩ٝ ٠ح٧فؿ ١٠ ٠سًٞدحز ٩ٖ جٝد٢ؿ 5-10-3-1

 : ٩ُٞ جٝد٧٢ؿ جٝسح٬ٝر – ٠ٜٞح ٜح١ ـٝٛ يف٧ف٬ح ٝسٗل٬ف ج٢ٝسحثط –سٚحف٬ف جلاؾسدحف 

جٝػ٧٬ؿ ١ُ ٧جلايحٖر ج٩ٝ ؤ٧ جٝػـٕ ١٠ ًف٬ٚر جلاؾسدحف دحلايحٖر ج٩ٝ ٠٧ِٞ٠حز ١ُ  . ؤ

 .نف٧ً ٠ػؿؿذ ٠صل نف٧ً جٌٝف٧ٕ جٝد٬ث٬ر

 .ؤ٧ ج٧٠ٝجوٗحز/ُؿٟ جٝس٧جٖ٘ ٠َ ج٠ٝسًٞدحز ٧/ ػ٬ص٠ح ٬ٞقٟ ٬ـٜف ٢ه ٬ٗ٬ؿ جٝس٧جٖ٘  . خ

٠ٜٞح ٜح١ ٠لاث٠ح ؤ٧ ٙحدل ٝٞسًد٬٘ ، ٬ـٜف ٢ه ١ُ ٠٬ٙر جٝلا١٬ٚ٬ ج٠ٝٚؿفذ ٩ٖ ج٬ٚٝحك  . ز

ػ٬ش س١٧ٜ ٢٥حٛ ػحظر ٠٧ِٞ٠ٞٝحز ١ُ جٝلا١٬ٚ٬ ٩ٖ سٚحف٬ف جلاؾسدحف ٢ُؿ٠ح ١٧ٜ٬ ٢٥حٛ 

٢س٬ظر جلاؾسدحف ؤ٧ ٢ُؿ٠ح ٬فٓخ  (جلس٠ِحل)جفسدحًح د١٬ ٠٬ٙر جٝلا١٬ٚ٬ ٧وػر ؤ٧ سًد٬٘ 

ج٬٠ِٝل ٩ٖ سٚف٬ف ٥ـ٣ ج٠٬ٚٝر ؤ٧ جـج ٜح٢ز ٠٬ٙر جٝلا١٬ٚ٬ سئصف ٩ُٞ جٝس٧جٖ٘ ٠َ ػؿ٧ؿ 

 .٢٬ِ٠ر س٧يػ٦ح ج٧٠ٝجوٗر

 .ج٭فجء ٧جٝسٗل٬فجز ٠ٜٞح ٜح١ ـٝٛ ٢٠حلدح ٧ًٞ٠٧دح . ش

 .٠٧ِٞ٠حز جيح٬ٖر ٙؿ سسًٞد٦ح ًف٘ ٢٬ِ٠ر ؤ٧ ج٠ِٝلاء . ض

٧  (2-10-5) دحلايحٖر ج٩ٝ ٠ح٧فؿ ١٠ ج٠ٝسًٞدحز ج٢٠ٝو٧ه ٦٬ُٞح ٩ٖ د٢ؿ٨ 5-10-3-2

٬ٞقٟ ؤ١ سسي١٠ سٚحف٬ف جلاؾسدحف ج٠ٝػس٬٧ر ٩ُٞ ٢سحثط ٢٬ُحز ٠ؾسحفذ ٩ُٞ  (5-10-3-1)

 :جٝد٧٢ؿ جٝسح٬ٝر ٠ٜٞح ٜح١ ـٝٛ يف٧ف٬ح ٝسٗل٬ف ٢سحثط جلاؾسدحف

 سحف٬ؽ ؤؾـ ج٢٬ِٝحز . ؤ

د٠ح ٩ٖ ـٝٛ جلٟ ج٠ٝو٢َ )سِف٬ٕ لا٧٠ٓى ٤٬ٖ ٠ٞٝحؿذ ؤ٧ ج٢٠ٝسط جٝـ٨ سٟ جؾس٬حف٣ ٢٬ِٜر  . خ

 (٧جًٝفجق ؤ٧ ٧٢ٍ جِٝلا٠ر ج٬٠٠ٝقذ ٧جٝفٟٙ ج٠ٝلٞلل ؤ٠٦٬ح ج٢لخ

٧٠َٙ جؾس٬حف ج٢٬ِٝحز د٠ح ٩ٖ ـٝٛ ؤ٨ فل٠٧حز سؾ٬ً٬ًر ؤ٧ جلسنحفجز ج٧ و٧فذ  . ز

 .٧ٖس٧ٓفج٬ٖر س٧يغ ج٧٠َٝٙ

 .جلانحفذ ج٩ٝ ؾًر جؾـ ج٢٬ِٝحز ٧جًٝف٘ ج٠ٝلسؾؿ٠ر . ش
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سٗحو٬ل ج٨ ٌف٧ٕ د٬ث٬ر ٠ػ٬ًر جص٢حء ٬ٞ٠ُر ؤؾـ ج٢٬ِٝحز جٝس٩ ٙؿ سئصف ٩ُٞ سٗل٬ف  . ض

 .٢سحثط جلاؾسدحف

ؤ٨ ٧٠جوٗر ٬ٙحل٬ر ؤ٧ ٧٠جوٗر ؤؾف٨ ًٝف٬ٚر ؤؾـج ج٢٬ِٝحز ؤ٧ ًف٬ٚر ٠سدِر ٠َ د٬ح١  . ع

 .جٝػ٧٬ؿ ج٧ جلايحٖر ج٧ جٝػـٕ ١٠ ج٧٠ٝجوٗر ـجز جٝوٞر د٬ٞ٠ِر ؤؾـ ج٢٬ِٝحز

 : ضِبداح اهيـبٖرث5-10-4

 ٬ٞقٟ ؤ١ 2-10-5 دحلايحٖر ج٩ٝ ٠ح٧فؿ ١٠ ج٠ٝسًٞدحز ج٢٠ٝو٧ه ٦٬ُٞح ٩ٖ د٢ؿ 5-10-4-1

 :سسي١٠ ن٦حؿجز ج٠ِٝح٬فذ جٝد٧٢ؿ جٝسح٬ٝر ٠ٜٞح ٜح١ ـٝٛ يف٧ف٬ح ٝسٗل٬ف ٢سحثط ج٠ِٝح٬فذ

: ٠صحل)جٌٝف٧ٕ جٝس٩ ؤظف٬ز ٩ٖ ٦ٌٞح ج٠ِٝح٬فذ ٧جٝس٩ سئصف ٩ُٞ ٢سحثط ج٬ٚٝحك  . ؤ

 .(جٌٝف٧ٕ جٝد٬ث٬ر ج٠ٝػ٬ًر

ج٧ ـٜف ٢ه ٬ٗ٬ؿ جٝس٧جٖ٘ ٠َ ٧٠جوٗر ٠سف٧ٝ٧ظ٬ر ٠ػؿؿذ ج٧ /٠٬ٙر جٝلا١٬ٚ٬ ٩ٖ ج٬ٚٝحك ٧ . خ

 .د٧٢ؿ ٠ػؿؿذ ٦٬ٖح

 ؿ٬ٝل ٬صدز جل٢حؿ ج٬ٚٝحك . ز

 سس٢ح٧ل ن٦حؿذ ج٠ِٝح٬فذ ج٬٠ٜٝحز ٧ج٢ٝسحثط جٝؾحور دحلاؾسدحفجز ج٠ٝئؿجذ ٬٧ٞقٟ 5-10-4-2

سػؿ٬ؿ ؤ٨ ١٠ د٧٢ؿ ج٧٠ٝجوٗر ٙؿ سٟ سػ٤ٚ٬ٚ ؤ٧ ُؿٟ سػ٤ٚ٬ٚ ٩ٖ ػحٝر ج٢ٝه ٩ُٞ س٧جٖ٘ ج٢ٝسحثط ٠َ 

 ج٧٠ٝجوٗر

٢ُؿ ـٜف ٢ه ٬ٗ٬ؿ جٝس٧جٖ٘ ٠َ ٧٠جوٗر ٠َ ػـٕ ٢سحثط ج٬ٚٝحك ٠٬ٙ٧ر جٝلا١٬ٚ٬ ٬ٞقٟ ؤ١ ٬لظل 

 .ج٠ِ٠ٝل ج٢ٝسحثط ٠٬ٙ٧ر جٝلا١٬ٚ٬ ٬٧ػسٌٗ دحٝلظلاز لاػس٠حلاز جٝفظ٧ٍ ٝسٞٛ ج٢ٝسحثط ٠لسٚدلا

 .٢ُؿ ٜسحدر ٢ه ٬ٗ٬ؿ جٝس٧جٖ٘ ٬ظخ ؤؾـ ٠٬ٙر جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ٩ٖ جٝػلدح١

 ٬ظخ ٜسحدر سٚف٬ف د٢سحثط ٠ِح٬فذ جٝظ٦حق ج٠ٝفجؿ ٠ِح٬فس٤ ٙدل ٧دِؿ يد٤ً ج٧ 5-10-4-3

 .جولاػ٤ جـج ٜح٢ز ٥ـ٣ ج٢ٝسحثط ٠سحػر

ؤ٨ س٧و٬ر ١ُ ٖسفذ  (ؤ٧ ٠ٞػ٘ ج٠ِٝح٬فذ) ٬ٞقٟ جلا سػس٨٧ ن٦حؿذ ج٠ِٝح٬فذ 5-10-4-4

 .ج٠ِٝح٬فذ ٠حٟٝ ١٧ٜ٬ ٥ـج دحلاسٗح٘ ٠َ ج٬٠ِٝل جلا ج١ ٥ـج ج٠ٝسًٞخ ٙؿ ٬د٤ًٞ جٝس٠٬ٌ٢حز جٝٚح٬٢٧٢ر
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 : ج٭فجء ٧جٝسٗل٬فجز5-10-5

جـج ٠حسي٢٠ز جٝسٚحف٬ف ؤ٧ جٝن٦حؿجز جلافجء ٧جٝسٗل٬فجز ٬ٞقٟ ٩ُٞ ج٠ِ٠ٝل س٧ص٬٘ جلألك جٝس٩ 

 .د٩٢ ٩ُٞ ؤلحل٦ح سٞٛ جلافجء ٧جٝسٗل٬فجز ٠َ جدفجق٥ح دنٜل ٧جيغ ٩ُٞ ؤ٦٢ح آفجء ٧سٗل٬فجز

لا٬ظخ جٝؾًٞ د١٬ ج٭فجء ٧جٝسٗل٬فجز ٧جٝسٗس٬م ٩ُٞ ج٢٠ٝسط ٠ٜح ٧٥ ٧جفؿ ٩ٖ : ٠1لاػٌر 

 .65ج٨ ج٨ ل٩ / ٧ؿ٬ٝل جلأ٬ق٧ 17020ج٨ ج٨ ل٩ /٧٠جوٗر جلا٬ق٧ 

ٙؿ سسي١٠ ج٭فجء ٧جٝسٗل٬فجز ج٧ٝجفؿذ ٩ٖ سٚف٬ف جؾسدحف ٧ج١ ٜح٢ز لا سٚسوف ٩ُٞ : ٠2لاػٌر 

 :ج٭س٩

 .ُؿٟ س٧جٖ٘ ج٢ٝسحثط ٠َ ج٠ٝسًٞدحز/جٝفؤ٨ ٩ٖ ج٢ٝه جٝـ٨ ٬ٗ٬ؿ  -

 سػ٬ٚ٘ ٠سًٞدحز جٝسِحٙؿ -

 س٧و٬حز ١ُ ٬ٗ٬ٜر جلسؾؿجٟ ج٢ٝسحثط -

 ؿ٬ٝل جفنحؿ٨ ٝٞسػل١٬ -

ٙؿ ١٧ٜ٬ ٠لاث٠ح ٩ٖ ٜص٬ف ١٠ جلأػ٬ح١ جلاسوحل ج٠ٝدحنف ١٠ ؾلال جٝػ٧جف ٠َ : ٠3لاػٌر 

 .ج٬٠ِٝل ٝلاؿلاء دحٝفؤ٨ ٧جٝسٗل٬ف ٩ُٞ ؤ١ ٬سٟ سؿ١٬٧ ٥ـج جٝػ٧جف ٜسحدر

 : ٢سحثط جلاؾسدحف ٧ج٠ِٝح٬فذ ج٠ٝػٚٚر ١ُ ًف٬٘ جٝسِحٙؿ ١٠ جٝدح5-10-6١ً

٢ُؿ جػس٧جء سٚف٬ف جلاؾسدحف ٩ُٞ ٢سحثط سٟ ؤؿجئ٥ح د٧جلًر ٠سِحٙؿ ١٠ جٝدح١ً ٖح٤٢ ٬سػسٟ 

سِف٬ٕ سٞٛ ج٢ٝسحثط د٧ي٧ع ، ٩ُٞ ؤ١ ٬ٞقٟ ٠ٚح٧ل جٝدح١ً دحًُحء ج٢ٝسحثط ٜسحدر ؤ٧ 

 .دح٧ٝلحثل جلاٜٝسف٬٢٧ر

٢ُؿ٠ح ٬سِحٙؿ ج٠ِ٠ٝل جلاو٩ٞ ١٠ جٝدح١ً ٩ُٞ ٬ٞ٠ُر ٠ِح٬فذ ٬ٞقٟ ٩ُٞ ج٠ِ٠ٝل جٝٚحثٟ 

 .اوؿجف ن٦حؿذ ج٠ِٝح٬فذ ٧٠ظ٦ر ٠ِ٠ٞٝل جلأو٩ٞ (ج٠ٝسِحٙؿ ٤ِ٠ ١٠ جٝدح١ً)دحظفجث٦ح 

 : ج٢ٝٚل جلاٜٝسف٩٢٧ ٢ٞٝسحثط5-10-7
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٩ٖ ػحٝر ٢ٚل ٢سحثط جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ دحٝس١٧ٗ٬ٞ ج٧ جٝسٜٞك ؤ٧ جٝٗحٜك ؤ٧ ج٨ ٧ل٬ٞر 

ج٬يح ج٢ٌف د٢ؿ )جٜٝسف٬٢٧ر ؤ٧ جٜٝسف٢ٔ٠٧ح٬ًل٬ر ٬ٞقٟ سػ٬ٚ٘ ٠سًٞدحز ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر 

5-4-7) 

  جٝنٜل جِٝحٟ ٝٞسٚحف٬ف ٧جٝن٦حؿجز5-10-8

٬ٞقٟ سو٬٠ٟ جٝنٜل جِٝحٟ دػ٬ش ٬لاثٟ ٜل ٧٢ٍ ١٠ ؤ٧٢جٍ جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ ٧ٚ٬ٟ د٤ 

 .ج٠ِ٠ٝل ٧ٝس٬ٞٚل ل٧ء ج٦ٟٗٝ ؤ٧ ل٧ء جلالسؾؿجٟ

٬ظخ جلا٢سدح٣ ج٩ٝ جٝسؾ٬ًً جِٝحٟ ٝسٚف٬ف جلاؾسدحف ؤ٧ ن٦حؿذ ج٠ِٝح٬فذ ٧دؾحور : ٠1لاػٌر 

 .٠٬ٖح ٬سِٞ٘ دس٠ص٬ل د٬ح٢حز جلاؾسدحف ؤ٧ ج٠ِٝح٬فذ ٧سػ٬ٚ٘ ل٧٦ٝر جلس٬ِحد٦ح د٧جلًر جٝٚحفة

 ٬ظخ س٬٠٢ً ج٢ِٝح١٬٧ دٚؿف جلا٠ٜح١: ٠2لاػٌر 

 : اهخـدٖلاح فٓ خلبرٖر الاخختبر ّضِبداح اهيـبٖرث5-10-9

٬ٞقٟ ٠ُل جٝسِؿ٬لاز جلألحل٬ر ٩ٖ سٚف٬ف جلاؾسدحف ؤ٧ ن٦حؿذ ج٠ِٝح٬فذ دِؿ جلاوؿجف ًٖٚ ٩ٖ 

نٜل ٧ص٬ٚر جيح٬ٖر ؤ٧ ٢ٚل د٬ح٢حز ٩ُٞ ؤ١ سسي١٠ ج٧ٝص٬ٚر ج٠ٝٞػٚر ؤ٧ جٝد٬ح٢حز ج٧ٚ٢٠ٝٝر 

ج٧ ٠ٜح سٟ ).... ، فٟٙ ٠لٞلل  (ؤ٧ ن٦حؿذ ج٠ِٝح٬فذ)٠ٞػ٘ ٝسٚف٬ف جلاؾسدحف : "ج٢ٝه جٝسح٩ٝ

 .ؤ٧ ٠ح ٠٬حصل ٥ـج ج٢ٝه ٩ٖ ج٩٢ِ٠ٝ (سِف٬ٕ جٝسٚف٬ف ؤ٧ جٝن٦حؿذ دؾلإ ـٝٛ

 .٥ـج ٬٧ٞقٟ ؤ١ سػٚ٘ سٞٛ جٝسِؿ٬لاز ٠سًٞدحز ٥ـ٣ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر

٢ُؿ جٝػحظر ج٩ٝ جوؿجف سٚف٬ف جلاؾسدحف ؤ٧ ن٦حؿذ ٠ِح٬فذ ظؿ٬ؿذ دحٜٝح٠ل ٬ٞقٟ سِف٦ٗ٬ح 

 .سِف٬ٗح ٬٠٠قج ٠َ جػس٧جث٦ح ٩ُٞ جنحفذ ج٩ٝ ج٧ٝص٬ٚر جلأو٬ٞر جٝس٩ ػل ٠ػ٦ٞح جلاوؿجف جٝظؿ٬ؿ
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 الاٌضبء ّاهخػتٖق هويخػوتبح اهـبيج هنفبءث يـبيل الاخختبراح

 17025ارضبداح الاٌضبء ّاهخػتٖق هيخػوتبح اهيّاظفج اهدّهٖج اٖزّ 

 :ؿبى

ا١ سد٩٢ ٢٠نإذ ٢ٌح٠ح ٝسإ٬ٜؿ ظ٧ؿذ جلاؾسدحفجز د٠ِح٦ٞ٠ح ٧٥ ٠ئنف ٠ٝلس٨٧ ٖٜف ُحل ٠٧س٧ًف 

ٝلاؿجفذ ج٬ِٞٝح د٦ح ٧ؿ٬ٝلا ٙحًِح ٩ُٞ س٧ظ٤ جلاؿجفذ ج٬ِٞٝح ٢ػ٧ جٝؿؾ٧ل ٩ٖ ٠فػٞر ظؿ٬ؿذ ١٠ 

 .جلاؿجء ٬ظخ ج١ سِٗل ٧سػل١ دوٗر ٠لس٠فذ

٬٧ِؿ ٥ـج جٜٝسحخ ٠ٜح ـٜف٢ح ٠ؿؾلا ٬٧ٙح ٦ٟٗٝ ٠سًٞدحز ٜٗحءذ ٠ِح٠ل جلاؾسدحفجز ٬٧لح٥ٟ دنٜل 

ِٖحل ٩ٖ ج٢نحء ج٢ٌٝحٟ دح٠ِ٠ٝل ١٬ِ٬٧ ٩ُٞ ٠فجظِر ج٢ٌٝحٟ ٧سػل٤٢٬ ٧سػؿ٬ص٤ ؿ١٧ جٝػحظر ج٩ٝ 

٠لحُؿجز ؾحفظ٬ر ٠ٜصٗر ، ٝـج ٢ٖػ١ ٢ؿ٧ُٛ ٝٞس١ِ٠ ٧جٝسسدَ ٩ٖ جٝل٧ًف جٝٚحؿ٠ر ٝسلحُؿٛ ٩ٖ 

 .17025سإ٬٥ل ج٠ِ٠ٝل لاٙح٠ر ٧س٬ٗ٢ـ ج٢ٌٝحٟ ١٠٧ صٟ جٝػو٧ل ٩ُٞ ن٦حؿذ جلا٬ق٧ 

 ٩٢ِ٬ ج١ ٥ـج ج٠ِ٠ٝل ٬ًد٘ ٢ٌحٟ 17025ج١ س٧جٖ٘ جؿجء ج٠ِ٠ٝل ٠َ ٠سًٞدحز ج٧٠ٝجوٗر ج٬ق٧ 

 دحلايحٖر ج٩ٝ ٠سًٞدحز ُؿ٬ؿذ ٜٝٞٗحءذ ج٬٢ٗٝر 9001جؿجفذ ٬س٧جٖ٘ ٠َ ٠سًٞدحز ج٧٠ٝجوٗر ج٬ق٧ 

 .9001 ٧لاس٦٬ًٔح ج٧٠ٝجوٗر ج٬ق٧ 17025س٦٬ًٔح ج٧٠ٝجوٗر ج٬ق٧ 

٧ل٧ٕ ٢لفؿ ٩ٖ ٥ـج جٝدحخ ُنفذ ٖو٧ل ٝنفع ٬ٗ٬ٜر ج٢نحء ٧سًد٬٘ ج٧٠ٝجوٗر ج٬ٚٝحل٬ر 

 ٩ٖ ٠ِح٠ل ٬٠ح٣ جٝنفخ ٠َ دِى جٝػحلاز جٝؿفجل٬ر لأل٧ٞخ سًد٦ٚ٬ح ًدٚح 17025جٝؿ٬ٝ٧ر ج٬ق٧ 

٠ٝح سٟ سًد٤ٚ٬ ٩ٖ ج٠ِ٠ٝل ج٠ٝفٜق٨ دنفٜر ٬٠ح٣ جٝنفخ ٧جٝوفٕ جٝوػ٩ دحٝدػ٬فذ ٬٧ِسدف ٥ـج 

جٝدحخ د٠صحدر ج٠ٝفنؿ ج٠ٝصح٩ٝ ٝٞسًد٬٘ د٠ِح٠ل جٝسػح٬ٝل ٧جلاؾسدحفجز ٧ل٢لفؿ ٤٬ٖ ٠ح ٬ظخ ٩ُٞ 

 .جؿجفذ ج٠ِٝح٠ل ج١ س٧ٖف٣ ١٠ ج٠ٝسًٞدحز جٝيف٧ف٬ر ١٠ جظل جلاُس٠حؿ
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 اهفظل الأّل

 اهخٌؼٖى
ج١ جٝس٬ٌ٢ٟ ١٠ دؿ٬٦٬حز ج٠ِٝل ج٢ٝحظغ ، ٧دؿج٬ر جٝس٬ٌ٢ٟ ٧٥ س٬ٖ٧ف ج٧ٝيَ جٝٚح٩٢٧٢ ٠ِ٠ٞٝل ١٠٧ 

٢٥ح ٧ظخ ٩ُٞ ج٠ِ٠ٝل ؤ١ ٧٬ٖف ٥ـج ج٧ٝيَ جٝٚح٩٢٧٢ دو٧فذ ٠لسٚٞر ؤ٧ جلاٜسٗحء دس٬ٖ٧ف ج٬ٜٝح١ 

 .جٝٚح٩٢٧٢ لا٢نحء جٝنفٜر ٜؿ٬ٝل ٩ُٞ ج٧ٝيَ جٝٚح٩٢٧٢ ٤ٝ

٬٧ِؿ س٬ٖ٧ف ج٧٠ٝجفؿ ٧جٝسػؿ٬ؿ جٝؿ٬ٙ٘ ٠ٞٝلث٬ٝ٧حز ٧جٝلًٞحز ؤػؿ جٝفٜحثق جلألحل٬ر ٩ٖ جٝس٬ٌ٢ٟ 

٬٧ظخ ٩ُٞ ج٠ِ٠ٝل دحٝس٢ل٬٘ ٠َ جٙلحٟ ج٧٠ٝجفؿ جٝدنف٬ر سؿ٬ٙ٘ ٜف٧ز جٝس٧و٬ٕ ج٩ٗ٬ٌ٧ٝ 

 .٧سوػ٬ػ٦ح د٠ح ٬ي١٠ ٧ي٧ع ج٠ٝلث٬ٝ٧حز ٧ُؿٟ سؿجؾ٦ٞح ٠َ ٠لث٬ٝ٧حز سٚل٠٬حز ؤؾف٨

٬٧سػسٟ ٩ُٞ ج٠ِٝل ٝي٠ح١ ُؿٟ سيحفخ جٝٚفجفجز ؤ١ ١٬ِ٬ ٠ؿ٬فج ٬٢ٖح ٠ِ٠ٞٝل ٤ٝ جٝلًٞر 

٧ج٧٠ٝجفؿ ج٧ًٞ٠ٝدر ٝس٬ٗ٢ـ ٠لث٬ٝ٧حس٤ ج٧٠ٝيػر دٜف٧ز جٝس٧و٬ٕ ج٩ٗ٬ٌ٧ٝ ٠سي٢٠ر جٝس٬ٗ٢ـ 

 ٧جٝو٬ح٢ر ٧جٝسػل١٬ ٢ٌٝحٟ جلاؿجفذ

 :٢٬٧حً دح٠ٝؿ٬ف ج٩٢ٗٝ ج٠ٝلث٬ٝ٧حز جٝسح٬ٝر

 ج٠ٝلث٬ٝ٧ر جٝنح٠ٞر ١ُ ج٬ٞ٠ِٝحز ج٬٢ٗٝر -

 س٬ٖ٧ف ج٧٠ٝجفؿ جٝلاق٠ر ٝسػ٬ٚ٘ جٝظ٧ؿذ ج٧ًٞ٠ٝدر ٩ٖ ٬ٞ٠ُحز ج٠ِ٠ٝل -

 فلٟ جٝؾًً ٧جٝدفج٠ط ج٠ٝسِٞٚر دسػ٬ٚ٘ جلأ٥ؿجٕ -

 سػؿ٬ؿ جػس٬حظحز جٝسؿف٬خ ٧جٝس٬ِٟٞ ٝٗف٬٘ ج٠ِٝل -

 س٧ظ٤٬ ٧ػ٬ش ٖف٬٘ ج٠ِٝل ٩ُٞ سًد٬٘ ج٠٠ٝحفلر جٝظ٬ؿذ ٠ِ٠ٞٝل  -

 جٝسإٜؿ ١٠ س٧ٖف جٝنف٧ً جٝد٬ث٬ر ج٢٠ٝحلدر ٧نف٧ً جلأ٠ح١ -

 س٬٬ٟٚ ٠٧فجٙدر ٧جلانفجٕ ٩ُٞ ج٠ٝفئل١٬٬ -

ؤ٬ح ٜح١  (ؤ٧ ٠ؿ٬ف جٝظ٧ؿذ ج٧ ٠٠صل جلاؿجفذ)٠ٜح ٬ظخ ٩ُٞ ج٠ِ٠ٝل سػؿ٬ؿ ج٠ٝؿ٬ف جلاؿجف٨ 

 .ج٠ٝل٩٠

 : ٠ح ٩ٞ٬– دؾلإ ٠لث٬ٝ٧حس٤ ج٬ٗ٬ٌ٧ٝر جلأؾف٨ –٧س١٧ٜ ١٠ ٠لث٬ٝ٧حز ٠ؿ٬ف جٝظ٧ؿذ 
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 .جٝسإٜؿ ج١ ٢ٌحٟ جلإؿجفذ ٠ًد٘ ٠٧فجٙخ ٩ٖ ٜل جلأ٧ٙحز -

 جٝسإٜؿ ١٠ ظ٧ؿذ ٢سحثط جلاؾسدحفجز -

 ٠فجٙدر جؿجء ج٠ِ٠ٝل  -

١٧ٜ٬ ٤ٝ ولاػ٬ر جلاسوحل ٠دحنفذ دحلاؿجفذ ج٬ِٞٝح ٩ٖ ػحٝر جسؾحـ جٝٚفجفجز ٝل٬حلر  -

 .ج٠ِ٠ٝل ؤ٧ ج٧٠ٝجفؿ

٠سحدِر سػؿ٬ؿ جٝػ٧٬ؿ ١ُ ٢ٌحٟ جلاؿجفذ ٠٧سحدِر س٬ٗ٢ـ جلاظفجءجز جٝسوػ٬ػ٬ر جٝلاق٠ر  -

 .٢٠َٝ ٥ـج جٝػ٧٬ؿ ٧ٜـٝٛ ٠سحدِر جلأِٖحل ٢٠َٝ جٝػ٧٬ؿ ١ُ جظفجءجز جؿجء جلاؾسدحفجز

 و٬ح٢ر ٧سػل١٬ ٢ٌحٟ جلاؿجفذ -

 جؿجفذ ٧س٢ل٬٘ ؤ٢نًر ج٬ٞ٠ِٝحز جٝؿج٠ُر -

 جؿجفذ ج٠٠ٝحفلر ج٬٢٦٠ٝر جٝظ٬ؿذ ٠ِ٠ٞٝل ٧جٝٗف٬٘ -

٠ٜح ٬ٞقٟ ٝي٠ح١ جلسٚفجف ٧ج٢ل٬حد٬ر ج٠ِٝل ٧ُؿٟ س٤ٗٙ٧ ١ُ س٬ٔخ ٬ٌ٧ٗر جؿجف٬ر ػح٠ٜر ؤ١ ٬سٟ 

 .س٬٧ٗى ٧٢جخ ٝنح٩ٞٓ ٥ـ٣ ج٧ٌٝحثٕ

٬٧ظخ ٩ُٞ ج٠ِ٠ٝل س٬ٖ٧ف ٧ٜجؿف دنف٬ر ٬٢ٖر ٠ؿفدر ٧س٬ٖ٧ف جلانفجٕ جٜٝح٩ٖ ٦ٟٝ ٧سػؿ٬ؿ 

٠لث٬ٝ٧ر ج٠ِٝل ٩ُٞ جلأظ٦قذ ٧س٬٧ٗى ٧٢جخ ٦ٟٝ ٝي٠ح١ جلسٚفجف ٧ج٢لحد٬ر ج٠ِٝل ٢ُؿ س٬ٔف 

 .جٌٝف٧ٕ

 .١٠٧ ؤلحل٬حز جٝس٬ٌ٢ٟ جٝظ٬ؿ ج٬يح جلسٚلا٬ٝر ٢٧قج٥ر جٝػٜٟ ٢٧سحثط ج٠ِ٠ٝل

 :ؤلحل٬حز جلسٚلا٬ٝر ٢٧قج٥ر ػٜٟ ٢٧سحثط ج٠ِ٠ٝل

ؤ١ ٧٬يغ ج٬٦ٜٝل جٝس٩٠٬ٌ٢ ٢٠ٞٝنإذ جلسٚلا٬ٝر ج٠ِ٠ٝل ١ُ ؤٙلحٟ جلا٢سحض ٧جٝسل٬٧٘  -

 .٧جلاؿجفجز ج٠ٝح٬ٝر ػس٩ لا سسإصف ٢سحثط ج٠ِ٠ٝل ُٜل٬ح د٢س٬ظر ٥ـ٣ جٝسد٬ِر

ؤ١ سػؿؿ ٜف٧ز جٝس٧و٬ٕ ج٩ٗ٬ٌ٧ٝ ٠لث٬ٝ٧حز ج٧ٌٝحثٕ جٝػح٠ٜر د٠ح ٩ٔٞ٬ جػس٠حلاز  -

سِحفى ج٠ٝوحٝغ ، ٠ٜح ٬ظخ ؤ١ سػؿؿ ٩ٖ ٜف٧ز ج٧ٝو٬ٕ ج٩ٗ٬ٌ٧ٝ ج٠ٝلث٬ٝ٧حز 
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٧جٝولاػ٬حز ٧جِٝلاٙحز جٝسدحؿ٬ٝر د١٬ ٜل جلأٖفجؿ جٝـ١٬ ٬ؿ٬ف١٧ ٬٧ئؿ١٧ ؤ٧ ٬ػ١٧ٚٚ 

 .جلأ٠ُحل ج٠ٝئصفذ ٩ُٞ ظ٧ؿذ جلاؾسدحفجز 

سد٩٢ ل٬حلر ج٠ٝػحٌٖر ٩ُٞ جٝصٚر ٩ٖ ٜٗحءذ ج٠ِ٠ٝل ٧جلسٚلا٬ٝر سد٬ِر جٖفجؿ٣ ٠٠ح ٬لس٧ظخ  -

 .جُؿجؿ جظفجءجز ٠ٞٝػحٌٖر ٩ُٞ جٝصٚر ٩ٖ ٜٗحءذ ج٠ِ٠ٝل ٧ػ٬حؿ٣

٥٧ـ٣ جلاظفجءجز سسي١٠ جٝس٧و٬ٕ جٝؿ٬ٙ٘ ٠ٞٝلث٬ٝ٧حز ٧جٝلًٞحز ِٝٞح١٬ٞ٠ ٩ٖ ج٠ِ٠ٝل  -

٧ُؿٟ جنسفج٦ٜح ٩ٖ جؾسوحوحز ٠٧لث٬ٝ٧حز جِٝح١٬ٞ٠ ٩ٖ ؤ٨ سٚل٠٬حز اؿجف٬ر ؤؾف٨ 

٩ٖ ج٢٠ٝنإذ ، ٧ؤلا ٬ؾسه ج٠ِ٠ٝل دإ٨ ؤ٠ُحل ؤؾف٨ ٩ٖ جٝنفٜر ل٨٧ ؤؿجء جلاؾسدحفجز 

٢٠٧َ جلسؾؿجٟ ؤظ٦قذ ج٠ِ٠ٝل ٩ٖ ؤ٨ ؤ٠ُحل ؤؾف٨ دؾلإ سػح٬ٝل ج٬٠ٝح٣ ٢٠٧َ 

 .جقؿ٧جظ٬ر ٠ُل جِٝح١٬ٞ٠ دح٠ِ٠ٝل ٩ٖ ؤ٠ُحل ؤؾف٨ ٙؿ سئصف ٩ٖ جٝػ٬حؿ

سإ٬ٜؿ ج٠ِ٠ٝل ٩ُٞ ؤ١ ؤٖفجؿ٣ ٠سػفف١٧ ١٠ ؤ٨ ي٧ًٔ ؿجؾ٬ٞر ٬ٓف ٢٠حلدر ؤ٧ ي٧ًٔ  -

ؾحفظ٬ر سظحف٬ر ؤ٧ ٠ح٬ٝر ؤ٧ سإص٬فجز ؤؾف٨ ٙؿ سئصف دحٝيفف ٩ُٞ ظ٧ؿذ ؤ٠ُح٦ٟٝ ٧ـٝٛ 

دس٬ٖ٧ف ٠فسدحز ظ٬ؿذ ٧ػ٧جٖق صحدسر ٠٧ٜحٖإز سنظ٬ِ٬ر ٧ٌف٧ٕ ٠ُل جظس٠ح٬ُر ٧وػ٬ر 

 .٠لاث٠ر ، ٠ٜح ٬سٟ س٬٧ٜؿ ج٢٬ِٝحز ٝي٠ح١ ػ٬حؿ٬ر جلأٖفجؿ

١ٜ٠٬ ٠ِ٠ٞٝل ؤ١ ٠ِ٬ل ًٜفٕ صحٝش ٠ػح٬ؿ ٝٞػٜٟ د١٬ ًف١٬ٖ دنفً ؤ١ ٦ٌ٬ف د٧ي٧ع  -

ؤ٤٢ ٬ٓف ٠سظ٬ق ، ٩ُٞ ؤ١ ٬سٟ ـٝٛ ٩ُٞ جلأٙل دس٬ٙ٧َ جِٝح١٬ٞ٠ دح٠ِ٠ٝل ٧جٝٚحث١٬٠ 

دحلاؾسدحفجز ج٧ًٞ٠ٝدر ٩ُٞ جٙفجف دِؿٟ ٧ظ٧ؿ ُلاٙر د٦٢٬ٟ ٧د١٬ ؤػؿ جًٝف١٬ٖ ج٧ًٞ٠ٝخ 

 .جٝػٜٟ د٠٦٢٬ح ٧ؤ٤٢ ٩ٖ ػحٝر صد٧ز ُٜك ـٝٛ ٬سِفى ٠ٞٝلحثٞر جٝٚح٬٢٧٢ر

سِؿ ػ٠ح٬ر ؾو٧و٬ر د٬ح٢حز ٠٧ِٞ٠٧حز ٧ػ٧ٚ٘ ٬ٜٞ٠ر ج٠ِٝلاء د٠ح ٩ٖ ـٝٛ ًف٘  -

سإ١٬٠ جٝسؾق١٬ جلاٜٝسف٩٢٧ ٢ٞٝسحثط ٦ٞٚ٢٧ح ؤػؿ ٠سًٞدحز جٝس٬ٌ٢ٟ ٩ٖ ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر 

 ٝـج ٬ظخ ؤ١ ٬يَ ج٠ِ٠ٝل اظفجءجز د٦ـج جٝنإ١ ٠سي٢٠ر ُؿٟ 17025ج٬ٚٝحل٬ر ؤ٬ق٧ 

٢ٚل ؤ٨ ٠٧ِٞ٠حز ٜسحدر ؤ٩ُٞ٧ ٧لحثً جٜٝسف٬٢٧ر لأ٨ ظ٦ر الا دسوف٬غ ، ٠٧سي٢٠ر 

 ٢ٞٝسحثط ٢٠َٝ ٖٚؿ٥ح ٥ـج دحلايحٖر ج٩ٝ س٬ٌ٢ٟ backupٜـٝٛ اُؿجؿ ٢لؽ جػس٬ح٬ًر 
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ق٬حفجز ج٠ِٝلاء ٠ِ٠ٞٝل ٧ٖٚح ٝسفس٬دحز ٠لدٚر ٢٠َٝ جٝق٬حفجز ج٠ٝٗحظثر ػس٩ لا ٧ًِٞ٬ج 

 .٩ُٞ ٢سحثط ٠ُلاء آؾف١٬

ٝي٠ح١ ؤ١ ؤٖفجؿ ج٠ِ٠ٝل ٩ُٞ ٩ُ٧ د٠ؿ٨ ؤ٬٠٥ر ؤ٢نًس٦ٟ ٬ٜ٧ٕ ٬لح١٧٠٥ ٩ٖ سػ٬ٚ٘  -

 .ؤ٥ؿجٕ ٢ٌحٟ جلاؿجفذ س٧ٟٚ جلاؿجفذ ج٬ِٞٝح دِٚؿ جظس٠حُحز ن٦ف٬ر

 .٠ٜح ٬سٟ جلسد٬ح١ آفجث٦ٟ ٧سػ٬ٞل ج٢ٝسحثط ٧جٝس٧و٬ر ٬سؿف٬خ ١٠ ٬ػ٬ؿ ١ُ ـٝٛ

سسإٜؿ جلاؿجفذ ج٬ِٞٝح ؤ١ ٬ٞ٠ُحز جلاسوحلاز ج٢٠ٝحلدر ٢٠نإذ ؿجؾل جٝنفٜر ٧ؤ١  -

 –سػ٬ٚ٘ جلأ٥ؿجٕ ج٠ٝؾًًر )جلاسوحلاز سن٠ل ٖح٬ُٞر ٢ٌحٟ جؿجفذ جٝظ٧ؿذ ١٠ ؾلال 

 – جٝٞٚحءجز – جٝٞظح١ – جلاظس٠حُحز –ج٬٦ٜٝل جٝس٩٠٬ٌ٢ ٧جِٝلاٙحز جٝفؤل٬ر ٧جلأ٬ٖٚر 

 – ج٠ٝفجظِحز جٝؿجؾ٬ٞر –جلاسوحلاز جٝس٬٢٧ٗ٬ٞر ٧جٝٗحٜلحز ٧ندٜحز جٝػحلخ ج٭٩ٝ 

 – جٝسؿف٬خ ٧ج٢ٝؿ٧جز ٧ج٠ٝئس٠فجز – جٝلظلاز – ج٠ٜٝحسدحز –٠فجظِحز جلإؿجفذ 

 .( ٬ٙحك ج٭ؿجء–جٝٚفجفجز 
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 اهفظل اهذبٌٓ

 ٌؼبى الادارث

 ٩ُٞ ٧ظ٧خ ج٢نحء ٢ٌحٟ اؿجفذ ج٠ِ٠ٝل ١٠٧ صٟ س٬ٗ٢ـ٣ 17025س٢ه ج٧٠ٝجٖٚر جٝؿ٬ٝ٧ر ؤ٬ق٧ 

 :ٝـج ٖٚؿ ٝقٟ ٩ُٞ ج٠ِ٠ٝل ٠ح ٩ٞ٬.. ٧ج٠ٝػحٌٖر ٤٬ُٞ 

 ؤ١ ٢٬نت ٢ٌحٟ جلاؿجفذ ج٢٠ٝحلخ ٝػظٟ ٠٧ظحل ج٠ِٝل  -

 جٝسػٜٟ ٩ٖ ػٌٗ ٧سؿج٧ل ج٧ٝصحث٘  -

 ا٢نحء ٢ٌحٟ جلاؿجفذ: ؤ٧لا 

٬ظخ ٩ُٞ ج٠ِ٠ٝل ؤ١ ٢٬نت ٢ٌحٟ جلاؿجفذ ج٢٠ٝحلخ ٝػظٟ ٧ًد٬ِر ٠٧ظحل ؤ٢نًس٤ ٠ػس٬٧ح ٩ُٞ 

 ٢ُحوف ج٢ٌٝحٟ ٧ج٠ٝس٠صٞر ٩ٖ ج٦ٝفٟ جٝسؾ٩ً٬ً جٝسح٩ٝ 

  ٢ُحوف ج٢ٌٝحٟ ٬٥٧ٜل جٝس٧ص3٘٬نٜل فٟٙ 

 :٧سلسِفى جٝوٗػحز جٝسح٬ٝر سًد٬ٚح جلسفنحؿ٬ح ٦ٝـ٣ ج٢ِٝحوف

 جُؿجؿ ل٬حلر جٝظ٧ؿذ  -1

ا١ ل٬حلر جٝظ٧ؿذ س٩٢ِ د٬ح١ ج٢٠ٝنإذ د٧٢ج٬ح٥ح ٠٧دحؿث٦ح ٧جسظح٥حس٦ح ج٬ٜٞٝر ٠سي٢٠ر جًحف 

ج٠ِٝل دٔفى جفلحء جلأ٥ؿجٕ ج٬ٜٞٝر ٧ج٠ٝفػ٬ٞر ، ٩٥٧ جًحف جلاٝسقجٟ جٝـ٨ سػؿؿ٣ ج٢٠ٝنإذ ، 

 .ج٧ د٩٢ِ٠ آؾف ٩٥ جلا٥س٠ح٠حز ج٬ٜٞٝر ٢٠ٞٝنإذ ٧س٧ظ٦حس٦ح دح٢ٝلدر ٝٞظ٧ؿذ

٩ُٞ٧ ٥ـج ٬ظخ ٩ُٞ جلاؿجفذ ج٬ِٞٝح ؤ١ سِؿ ٢وح ٠ؾسوفج ٝل٬حلر ج٠ِ٠ٝل سسي١٠ جلاٝسقجٟ 

 :٩ُٞ جلأٙل دحلاس٩

 ٠٠حفلر ٬٢٦٠ر ظ٬ؿذ ٧ظ٧ؿذ ؾؿ٠حز جلاؾسدحفجز ٠ِٞٝلاء -

 .٠لس٨٧ ؾؿ٠ر ُحل ٩ٖ جؾسدحفجز ٬٠ح٣ جٝنفخ -

 .ج٠ًٝحدٚر ٠َ ج٧ٚٝج١٬٢ ٧جٝٚفجفجز جٝػ٬٠٧ٜر ٧سػ٬ٚ٘ فيحء ج٠ِٝلاء -

س٦ٟٗ جِٝح١٬ٞ٠ ٩ٖ ؤ٢نًر جلاؾسدحفجز دح٠ِ٠ٝل ٧ٝصحث٘ ٢ٌحٟ جٝظ٧ؿذ ٧سًد٬٘ ل٬حلحس٤  -

 .٧جظفجءجس٤
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 .17025ج٠ًٝحدٚر ٠َ ٠سًٞدحز ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ؤ٬ق٧  -

 جٝسػل١٬ ج٠ٝلس٠ف ٩ٖ ٖح٬ُٞر ٢ٌحٟ جلاؿجفذ -

 .٬٧سٟ س٧ص٬٘ ٧جُس٠حؿ جٝل٬حلر ١٠ جلاؿجفذ ج٬ِٞٝح

٬٧ِسدف جُؿجؿ جٝل٬حلر ؤػؿ جلأؿٝر ٩ُٞ س٦ِؿ جلاؿجفذ ج٬ِٞٝح دس٬٧ًف ٧س٬ٗ٢ـ ٢ٌحٟ جلاؿجفذ ٧جٝسػل١٬ 

 .ج٠ٝلس٠ف ٩ٖ ٖح٬ُٞس٤

 سػؿ٬ؿ ؤ٥ؿجٕ جٝظ٧ؿذ  -2

ا١ ؤ٥ؿجٕ جٝظ٧ؿذ ٩٥ جٝٔح٬ر ج٬ٜٞٝر جٝس٩ سس٠ؾى ١ُ جٝل٬حلر جٝس٩ سي٦ِح ج٢٠ٝنإذ د٢ٗل٦ح 

 .٧٠وٗر ٩ُٞ ٠ؾسٕٞ ج٧ٌٝحثٕ ٧ج٠ٝلس٬٧حز ١٠ ؤظل سػ٦ٚ٬ٚح

 .٩ُٞ٧ ٥ـج ٖب٤٢ ٩ُٞ ج٠ِ٠ٝل ؤ١ ٬ِؿ ؤ٥ؿجٖح ٢٠دصٚر ١٠ ل٬حلر ج٠ِ٠ٝل

 :٧٠Smartجوٗحز ج٦ٝؿٕ جٝـ٩ٜ 

 ، smartس٧ظؿ ُؿذ ًف٘ ٧ٝيَ ٧٠جوٗحز ج٦ٝؿٕ ؤ٦٠٥ح ًف٬ٚر ج٦ٝؿٕ ج٧ٝػ٬ؿ ؤ٧ جٝـ٩ٜ 

٬٧لحُؿ جلاٝسقجٟ د٧٦ٗ٠ٟ ٥ـ٣ ج٧٠ٝجوٗحز سػ٬ٚ٘ ؤ٥ؿجٕ ٧جيػر ٙحدٞر ٝٞسًد٬٘ ٬٧ل٦ل 

سسد٦ِح ٧سلح٥ٟ دنٜل ِٖحل ٩ٖ سػ٬ٚ٘ آ٬ٝر جٝسػل١٬ ج٠ٝلس٠ف ، ٧ج٦ٝؿٕ جٝـ٩ٜ ٧٥ جٝـ٨ 

 :سس٧ٖف ٤٬ٖ جٝنف٧ً جٝسح٬ٝر

  ١٧ٜ٬ ٠ػؿؿجspecific 

فَٖ ٜٗحءذ )٬ظخ ج١ ١٧ٜ٬ ج٦ٝؿٕ ٠ػؿؿج ٧٧جيػح ٧ؿ٬ٙٚح ٖلا ٢٬ه ٥ؿٕ ج٠ِ٠ٝل ٠صلا ٩ُٞ 

ًٖٚ ؿ١٧ سػؿ٬ؿ ؤ٨ جٝوٗحز ج٧ًٞ٠ٝخ فَٖ ٜٗحءذ جلأٖفجؿ ٦٬ٖح ٥ل ٩ٖ جٝٞٔر  (جلأٖفجؿ

جلا٢ظ٬ٞق٬ر ؤٟ ٩ٖ جلسؾؿجٟ ج٠ٜٝد٧٬سف ؤٟ ٩ٖ جؿجء جؾسدحفجز ٢٬ِ٠ر ٩ُٞ٧ ٥ـج ٬ظخ ؤ١ ٬ػؿؿ 

 .(سؿف٬خ جلأٖفجؿ ٩ُٞ ؤؿجء جؾسدحفجز ج٠ٝد٬ؿجز)ج٦ٝؿٕ دح٢ٝه جٝسح٩ٝ ٠صلا 

  ١ٜ٠٬ ٬ٙحل٤measurable  

١٠ ج٧ِٞ٠ٟٝ ؤ١ ٠حلا١ٜ٠٬ ٬ٙحل٤ لا١ٜ٠٬ اؿجفس٤ ٩ُٞ٧ ٥ـج ٬ظخ ؤلا ٬وحّ ٥ؿٕ ج٠ِ٠ٝل 

دل ٬ظخ ؤ١ سػؿؿ جٝق٬حؿذ د٠٬ٚر ١ٜ٠٬ ٬ٙحل٦ح ١٠٧ صٟ ١ٜ٠٬ ٠سحدِر  (دق٬حؿذ ُؿؿ ج٢٬ِٝحز)
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 (ن٦ف٬ح/ ٢٬ُر600ن٦ف٬ح ج٩ٝ / ٢٬ُر 500ق٬حؿذ ُؿؿ ج٢٬ِٝحز ١٠ )س٬ٗ٢ـ٥ح ٧جؿجفس٦ح ٠صل 

 .٠صلا
 

  ١ٜ٠٬ سػ٤ٚ٬ٚattainable 

٬ظخ ؤ١ سؾسحف جؿجفذ ج٠ِ٠ٝل ٥ؿٖح ١ٜ٠٬ سػ٤ٚ٬ٚ ٧لا٢٬د٩ٔ ؤ١ سؾسحف ٥ؿٖح ٠لسػ٬ل سػ٤ٚ٬ٚ، 

  ( س٧و٬ل– ا٢نحء – س٬ٗ٢ـ –سل٬ٟٞ )١٠٧ ج٬ٗ٠ٝؿ جلسؾؿجٟ ؤِٖحلا ٧٠ظ٦ر ٠صل 

  ١٧ٜ٬ ٧ج٬ِٙحrealistic 

٬ظخ ؤ١ سِفٕ اؿجفذ ج٠ِ٠ٝل ٙؿفس٦ح ٩ُٞ سػ٬ٚ٘ ج٦ٝؿٕ جٝـ٨ سؾسحف٣ ٩ٖ ج٧ٝٙز ج٠ٝػؿؿ 

٧سسإٜؿ ١٠ ٧ظ٧ؿ ٠ئنفجز ِٖحٝر ٝسػ٤ٚ٬ٚ ٧لا٬ؿ٦ِٖح جٝػ٠حك ٜٝسحدر نت ٬ٝك ٩ٖ ٠ٚؿ٧ف٥ح 

 .٧ٖ٧٘ ج٠ٜح٬٢حس٦ح

٬ظخ ؤ١ سِفٕ اؿجفذ ج٠ِ٠ٝل ٢ٚحً جٝيِٕ ٝؿ٨ ٦ٞ٠ِ٠ح ٢٧ٚحً ج٧ٚٝذ ٧ؤ١ سِفٕ ٙؿفجس٦ح 

 .ظ٬ؿج

  ١٧ٜ٬ ٠ػؿؿج د٧ٙزtimely 

٬ظخ ج١ سيَ جؿجفذ ج٠ِ٠ٝل ٢وخ ؤ٦٢٬ُح ٧ٙسح ٠ػؿؿج ٝسػ٬ٚ٘ ج٦ٝؿٕ جٝـ٨ جفسيس٤ ، 

٢٬٧د٩ٔ ج١ سإؾـ ٩ٖ جُسدحف٥ح س٬ٖ٧ف ج٧ٝٙز جٜٝح٩ٖ لاس٠حٟ ج٦ٝؿٕ ؿ١٧ جػؿجش ئً ٩ٖ 

 .ج٠ِٝل ؤ٧ افدحٛ ٢ٞٝنحً

 .٧دِؿ سػؿ٬ؿ جلأ٥ؿجٕ ٬سٟ س٧ص٦ٚ٬ح ٠٧سحدِر س٬ٗ٢ـ٥ح ، ٠ٜح ٬سٟ ٠فجظِس٦ح ؤص٢حء ٠فجظِر جلاؿجفذ

٬٧ِسدف جُؿجؿ جلأ٥ؿجٕ ؤػؿ جلأؿٝر ج٬يح ٩ُٞ س٦ِؿ جلاؿجفذ ج٬ِٞٝح دحٝس٬٧ًف ٧س٬ٗ٢ـ ٢ٌحٟ 

 .جلاؿجفذ ٧جٝسػل١٬ ج٠ٝلس٠ف ٩ٖ ٖح٬ُٞس٤
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 Quality Manualؿ٬ٝل ؤ٧ ٜس٬خ جٝظ٧ؿذ  -3

ا١ ؿ٬ٝل جٝظ٧ؿذ ٩٥ ج٧ٝص٬ٚر جٝس٩ سوٕ ٢ٌحٟ جؿجفذ جٝظ٧ؿذ ٠ِ٠ٞٝل ، ٬٧ظخ ٩ُٞ ج٠ِ٠ٝل 

 :اُؿجؿ ٥ـج جٝؿ٬ٝل ٩ُٞ ؤ١ ٬سي١٠

 .ل٬حلر جٝظ٧ؿذ ج٠ٝسدِر ٠سي٢٠ر جلأ٥ؿجٕ ٧جلاٝسقج٠حز -

جٝسفس٬خ ٧جٝس٬ٌ٢ٟ ٬٥٧ٜل ج٠ِ٠ٝل ٠٧ٜح٤٢ ٧ج٬٦ٝثر جلأٟ جٝس٩ ٬سد٦ِح ٧ٜـٝٛ ؤ٬ر ٠ؾًًحز  -

 .س٬٠٬ٌ٢ر ٢٬ِ٠ر

 .جِٝلاٙحز د١٬ جلاؿجفذ ٧ج٬ٞ٠ِٝحز جٝس٬٢ٚر ٧جٝؾؿ٠حز ج٠ٝلح٢ؿذ ٢٧ٌحٟ جٝظ٧ؿذ -

س٧و٬ٕ ٝلأ٠ُحل ج٠ٝل٢ؿذ ِٝٞح١٬ٞ٠ جٝفث٬ل١٬٬ ٧جنحفذ ج٩ٝ س٧و٬ٕ ٧ٌٝحثٕ ج١٬ٌٗ٧٠ٝ  -

ج٭ؾف١٬ ، ٠٧لث٬ٝ٧حز جلاؿجفذ ج٬٢ٗٝر ٠٧ؿ٬ف جٝظ٧ؿذ د٠ح ٩ٖ ـٝٛ ٠لث٬ٝ٧حس٦ٟ ١ُ جٝسإٜؿ 

 .١٠17025 س٧جٖ٘ ج٭ؿجء ٠َ ٠سًٞدحز ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ؤ٬ق٧ 

 ٠ظحل ٢نحً ج٠ِ٠ٝل -

جٝسفس٬دحز جٝس٩ سي١٠ ؤ١ ٧ٚ٬ٟ ج٠ٝؾسدف د٠فجظِر ٜل جلأ٠ُحل جٝظؿ٬ؿذ ٝي٠ح١ ٧ظ٧ؿ  -

 .ج٧ٝلحثل ٧ج٧٠ٝجفؿ ج٠ٝلاث٠ر ٙدل س٬ٗ٢ـ ج٠ِٝل 

 ًف٘ ػ٠ح٬ر جٝلف٬ر ٧ػ٧ٚ٘ ج٬ٜٞ٠ٝر ٢ٞٝسحثط -

 .٧وٕ ٠ؾسوف ١ُ سؿ٬ٙ٘ ٠٧فجظِر ج٢ٌٝحٟ ج٠ٝسدَ -

 .جنحفذ ج٩ٝ ٧صحث٘ جٝظ٧ؿذ جٝس٩ ٬ٚس٦٬٢ح ج٠ِ٠ٝل -

ا١ ؿ٬ٝل جٝظ٧ؿذ ٓحٝدح ٠ح ٧٬قٍ ٩ُٞ ج٠ِٝلاء ٧جٝظ٦ر ج٠ٝح٢ػر ٧ٝـج ١٠ٖ ج١ٜ٠٠ٝ ؤ١ ٬ػس٨٧ ٩ُٞ 

س٧و٬ٕ ٙو٬ف ١ُ سحف٬ؽ ٧ؤ٥ؿجٕ ج٠ِ٠ٝل ٧ج٠٧ِٞ٠ٝحز ج٠ٝسِٞٚر د٢نح٤ً ٝس٦٬ًِٟ ج٠٧ِٞ٠ٝحز 

جٜٝح٬ٖر ١ُ ُلاٙر ٠ح ٬ظف٨ د٢ٌحٟ سإ٬ٜؿ جٝظ٧ؿذ ٧لا٬ٞقٟ ؤ١ ٬د١٬ ٬ٜٕ ٬ظف٨ ـٝٛ سٗو٬لا ، ا١ 

 .س٧ق٬َ ٥ـج جٝؿ٬ٝل ل٧ٕ ٬ؾٞ٘ ػحٝر ١٠ جٝصٚر ٧فد٠ح ٬لحُؿ ٩ٖ ج٬ظحؿ ُلاٙحز ٠ُل ٬ًدر

 .٬ِسدف ؿ٬ٝل جٝظ٧ؿذ نفًح ٠لدٚح يف٧ف٬ح لاظفجءجز جلاُس٠حؿ: ٠لاػٌر 
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 ٧صحث٘ جلاظفجءجز  -4

٧ص٬ٚر جلاظفجءجز ٩٥ ؤل٧ٞخ ٧٠وٕ ٝس٬ٗ٢ـ ٢نحً ؤ٧ ٬ٞ٠ُر ٩٥٧ ٧ص٬ٚر ٬سٟ ٦٬ٖح س٧ي٬غ 

٬ٗ٬ٜر ٧سلٞلل جٝس٬ٗ٢ـ ٬ٞ٠ِٝر ٢٬ِ٠ر دنٜل نح٠ل ، ٬٧ظخ ٩ُٞ ج٠ِ٠ٝل جُؿجؿ ٧صحث٘ 

 : ٠صل17025جلاظفجءجز ج٠ٝػؿؿذ ٩ٖ ج٧٠ٝجوٗر ج٬ٚٝحل٬ر 

 .جظفجءجز ػ٠ح٬ر لف٬ر ٠٧ِٞ٠حز ٧ػ٧ٚ٘ ٬ٜٞ٠ر ج٠ِٝلاء -

 .جظفجءجز ج٠ٝػحٌٖر ٩ُٞ جٝصٚر ٩ٖ ٜٗحءذ ج٠ِ٠ٝل ٧ػ٬حؿ٣ -

 .جظفجءجز جٝسػٜٟ ٩ٖ ج٧ٝصحث٘ -

 سِؿ٬لاز ج٧ٝصحث٘ -

 .جظفجءجز ٠فجظِر جًٝٞدحز ٧جًِٝحءجز ٧ج٧ِٚٝؿ -

 .جظفجءجز جٝسِح٠ل ٠َ نٜح٨٧ ج٠ِٝلاء ج٧ جٝظ٦حز جلأؾف٨ -

 .جظفجءجز س٬ٗ٢ـ جلأِٖحل جٝسوػ٬ػ٬ر -

 جظفجءجز س٬ٗ٢ـ جلأِٖحل ج٧ٝٙحث٬ر -

 .جظفجءجز ػٌٗ جٝلظلاز ٬ٗ٬ٜ٧ر جٝسؾٞه ٦٢٠ح -

 .جظفجءجز جٝنفجء ٧جلالسٚدحل ٧جٝسؾق١٬ ٧٠ٞٝجؿ ج٬٠٬ٜٝحث٬ر ٧ج٧ٜٝجنٕ -

 .جظفجءجز ج٠ٝفجظِر جٝؿجؾ٬ٞر -

 جظفجءجز ٠فجظِر جلاؿجفذ -

 جظفجءجز ػ٠ح٬ر جٝد٬ح٢حز ٩ُٞ جٝػحلخ جلا٩ٝ  -

 جظفجءجز جٝسؿف٬خ -

 سٚؿ٬ف جٝلا١٬ٚ٬ ٩ٖ ٢سحثط ج٬ٚٝحك ٠ِٞٝح٬فجز -

 سٚؿ٬ف جٝلا١٬ٚ٬ ٩ٖ ٢سحثط جلاؾسدحفجز -

 .جٝسؿج٧ل ٧ج٢ٝٚل ٧جٝسؾق١٬ ٧جلالسؾؿجٟ ج٭١٠ ٠ِٝؿجز ج٬ٚٝحك ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر -

 intermediate (جٝد٬٢٬ر)جظفجءجز جٝسػٚٚحز ج٧ٝل٬ًر  -

 جظفجءجز ؤؾـ ج٢٬ِٝحز -
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 جظفجءجز جؿجء جلاؾسدحفجز -

 .جٝسؿج٧ل ٧ج٢ٝٚل ٧جٝسؾق١٬ ٧جلالسؾؿجٟ ج٭١٠ ٠ِٝؿجز ج٬ٚٝحك ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر -

 .اظفجءجز ٠ِح٬فذ ؤظ٦قذ ج٠ِ٠ٝل -

 .اظفجءجز ٠ِح٬فذ جلأث٠ر ج٠ٝفظ٬ِر -

جظفجءجز ٢ٚل ٧جلسٚدحل ٧س٢ح٧ل ٧ػ٠ح٬ر ٧سؾق١٬ ٧جلاػسٗحٌ د٢٬ِحز جلاؾسدحف ٧سل٬٦لاز  -

 .سلا٩ٖ سؿ٧٥ف٥ح

 .جظفجءجز يدً جٝظ٧ؿذ ٝسإ٬ٜؿ ظ٧ؿذ ٢سحثط جلاؾسدحفجز -

 .جظفجءجز سلظ٬ل جٝد٬ح٢حز ٧ج٬ٞ٠ِٝحز ـجز جٝوٞر دإؾـ ج٢٬ِٝحز -

 work instructionس٠٬ِٞحز ج٠ِٝل  -5

ا١ س٠٬ِٞحز ج٠ِٝل س٩٢ِ ج٠٠ٝحفلحز جِٝح٠ر جٝس٩ سسِٞ٘ دحِٝؿ٬ؿ ا١ ٟٝ ١ٜ٬ دٜل جلاؾسدحفجز جٝس٩ 

٬ظف٦٬ح ج٠ِ٠ٝل ، ٩٥٧ ٧صحث٘ سنفع سٗو٬ٞ٬ح ٬ٗ٬ٜر س٬ٗ٢ـ ج٠ِٝل ، ٬٧ظخ ٩ُٞ ج٠ِ٠ٝل اُؿجؿ 

 :جٝس٠٬ِٞحز جٝلاق٠ر ٧جٝس٩ ١ٜ٠٬ ؤ١ ٬ئصف ٬ٓحد٦ح ٩ُٞ ؤؿجء ج٠ِٝل ٠صل

 س٠٬ِٞحز ٠ُل سن٬ٔل ج٠ِٝؿجز -

 س٠٬ِٞحز ٠ُل و٬ح٢ر ج٠ِٝؿجز -

 س٠٬ِٞحز ٠ُل ج٢ٌٝحٖر -

 س٠٬ِٞحز ٠ُل س٬ِٟٚ جٝقظحظ٬حز -

 جلسؾؿجٟ ج٠٬ٜٝح٬٧حز ٧ج٧ٜٝجنٕ ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر -

 ًف٘ جلاؾسدحفجز -

 ٠ِحٝظر جٝد٬ح٢حز -

جلسؾؿجٟ جٝسظفدر )يدً ج٢ٝسحثط ٧جٝسٚحف٬ف ٠سي٢٠ح ٠فجظِر ج٢ٝسحثط ٧سػؿ٬ؿ ٠ؿ٨ جٝؿٙر  -

 (جٝٔٗل ٧ج٧٠ٝجؿ ج٠ٝفظ٬ِر ٧جلانسفجٛ ٩ٖ جؾسدحفجز جٜٝٗحءذ

 سو٬٢ٕ ؤؿ٧جز ج٠ِ٠ٝل -
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 جٝسِح٠ل ٠َ ٠ؾٞٗحز ج٠ِ٠ٝل -

 forms and recordsج٠٢ٝحـض ٧جٝلظلاز  -6

 :٬ظخ ٩ُٞ ج٠ِ٠ٝل اُؿجؿ ج٠٢ٝحـض ج٢٠ٝحلدر ٝسل٬٦ل ؤل٧ٞخ جلاسوحل ٧س٧ػ٬ؿ ج٠ِٝل ٠صل

 .٠ٞوٚحز س٬٬٠ق ج٠ِٝؿجز ٧ج٢٬ِٝحز ٧ج٧ٞٝػحز جلافنحؿ٬ر -

 ٠٢حـض ج٠ِٝح٬فذ -

 ٠٢حـض جٝو٬ح٢ر -

 سٚحف٬ف ج٢ٝسحثط -

 :٧دًف٬ٚر ؤؾف٨ ١ٜ٠٬ سٚل٬ٟ ٢ُحوف ٢ٌحٟ جلاؿجفذ ج٩ٝ صلاصر ٠لس٬٧حز

 ٠لس٧٪ جلسفجس٬ظ٩ 

 ٠س٠صلا ٩ٖ جٝل٬حلر ٧جلأ٥ؿجٕ ٧ج٬٦ٜٝل جٝس٩٠٬ٌ٢ ٧organizationج٠ٝٚو٧ؿ د٤ جٝس٬ٌ٢ٟ 

٧دًحٙحز ج٧ٝوٕ ٧ؿ٬ٝل جٝظ٧ؿذ ٠٧ح ٬سي٤٢٠ ١٠ ٠٧ِٞ٠حز ٜح٬ٖر ١ُ ٢ٌحٟ سإ٬ٜؿ 

 .جٝظ٧ؿذ ج٠ًٝد٘

 ٠لس٨٧ سٜس٩ٜ٬ 

٧ج٠ٝٚو٧ؿ د٤ ج٬ٌ٧ٝٗر ٠س٠صلا ٩ٖ ٧صحث٘ جلاظفجءجز ٧س٠٬ِٞحز ج٠ِٝل ٧ج٠٠ٝحفلحز 

 جِٝح٠ر

 ٠لس٨٧ سن٩ٞ٬ٔ 

 جٝس٩ (SOP‟s)٧ج٠ٝٚو٧ؿ د٤ جٝسن٬ٔل ٩ًٔ٬٧ د٠ظ٧٠ُر ١٠ ًف٘ جٝسن٬ٔل ج٬ٚٝحل٬ر 

 (سوٕ ج٬ٞ٠ِٝحز ج٠ٝػؿؿذ ٧جًٝف٘ جٝس٩ ل٬ظف٦٬ح ج٠ِ٠ٝل ٧ج٠٢ٝحـض ج٠ٝلسؾؿ٠ر

٬٧ظخ ٠فجظِر ٢ٌحٟ جٝظ٧ؿذ دو٧فذ ؿ٧ف٬ر ٢٠س٠ٌر د٧جلًر جلاؿجفذ ٝٞسإٜؿ ١٠ 

 .جلس٠فجف ٖح٬ُٞر جلاظفجءجز ٧ٖح٬ُٞر ؤ٨ جظفجءجز سوػ٬ػ٬ر ٙؿ جسؾـز

 

 اهخضنى فٓ ضفؼ ّخداّل اهّذبئق: ذبٌٖب
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٬سٟ ج٢نحء اظفجءجز ٝٞسػٜٟ ٧جؾيحٍ ظ٬٠َ ٧صحث٘ ج٠ِ٠ٝل ٝٞفٙحدر ٩ٖ سؿج٦ٝ٧ح ٧ػ٦ٌٗح ل٧جء 

٠صل ج٧ٚٝج١٬٢ )، ج٧ ٧صحث٘ ؾحفظ٬ر ج٠ٝوؿف  (٧جٝس٩ س٢ح٢ٝ٧ح٥ح ج٢ٗح)ٜح٢ز ٧صحث٘ ؿجؾ٬ٞر ج٠ٝوؿف 

 ن٦حؿجز – ؿ٬ٝل جٝو٬ح٢ر ٧ج٠ِٝح٬فذ – (جٜٝسح٧ٝظحز) ٜس٬دحز جٝسن٬ٔل – ج٧٠ٝجوٗحز ج٬ٚٝحل٬ر –

 ٧٠جوٗحز ج٧٠ٝجؿ ج٠٬ٜٝح٬٧ر – ن٦حؿجز ج٧٠ٝجؿ ج٠٬ٜٝح٬٧ر ٧ج٠ٝفظ٬ِر –٠ِح٬فذ ج٠ِٝؿجز 

ل٧جء ٜح٢ز ٩ُٞ ٧لحثً ٠ًد٧ُر ج٧  ( دفج٠ط جٝػحلخ– فل٠٧حز د٬ح٬٢ر –٧ج٠ٝػح٬ٝل 

 .ج٬ٜٝسف٬٢٧ر ٠ٜس٧در دًف٬ٚر ٢٠حٌفذ ج٧ دًف٬ٚر ف٬٠ٙر ؤ٧ ٧ٖس٧ٓفج٬ٖر ج٧ ؾ٬ًر

 :٧سسي١٠ جظفجءجز جٝسػٜٟ ٩ٖ ػٌٗ ٧سؿج٧ل ج٧ٝصحث٘ ٠ٜح ٩ٞ٬

 اظفجءجز جُس٠حؿ ٧جوؿجف ج٧ٝصحث٘ -7

 :٧سسي١٠ جظفجءجز جُس٠حؿ ٧جوؿجف ج٧ٝصحث٘ ٠ح ٩ٞ٬

٬ٗ٬ٜر جلاوؿجف ٧ج٠ٝفجظِر ٙدل جلاوؿجف ٧جلاُس٠حؿ ٜٝل ج٧ٝصحث٘ ٠صل جٝل٬حلر ٧جلا٥ؿجٕ  -

 .٧ؿ٬ٝل جٝظ٧ؿذ ٧٧صحث٘ جلاظفجءجز ٧س٠٬ِٞحز ج٠ِٝل ٧ج٠٢ٝحـض ٧جٝلظلاز

 س٬٬٠ق ج٧ٝصحث٘ -

 جُؿجؿ ج٧ٚٝجثٟ جٝفث٬ل٬ر لاوؿجفجز ج٧ٝصحث٘ ج٠ٝؾسٞٗر -

 س٧ق٬َ ج٧ٝصحث٘ ٩ٖ ٧٠جَٙ جلالسؾؿجٟ -

 ج٠ٝفجظِر جٝؿ٧ف٬ر ٧ٞٝصحث٘ -

 

 جظفجءجز سِؿ٬لاز ج٧ٝصحث٘ -8

 :٧سسي١٠ جظفجءجز سِؿ٬لاز ج٧ٝصحث٘ ٠ح٩ٞ٬

 ٠فجظِر ٧٠٧جٖٚر ج٠ٝوؿف -

 ٬ٗ٬ٜر جؿؾحل جٝسِؿ٬ل ٩ٖ ج٧ٝصحث٘ -

 جٝسِح٠ل ٠َ ج٧ٝصحث٘ ج٠ٝٞٔحذ -

 س٬٬٠ق جٝس٬٬ٔف جـج ٜح١ دح٬ٝؿ دحٝس٬ٙ٧َ ٧جٝسحف٬ؽ -

 ٬ٗ٬ٜر جظفجء جٝسِؿ٬لاز ٧ػ٦ٌٗح ٩ُٞ جٝػحلخ جلا٩ٝ -
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 جٝسػٜٟ ٩ٖ جٝلظلاز -9

ا١ جٝلظلاز ٧٢ٍٜ ؾحه ١٠ ج٧ٝصحث٘ س٧ٖف جٝؿ٬ٝل ٩ُٞ ج٠ًٝحدٚر ٠َ ج٠ٝسًٞدحز ٧ٖح٬ُٞر 

 .جٝسن٬ٔل ٢ٌٝحٟ جلاؿجفذ ٧ج٢ٝنحً ج٩٢ٗٝ ٠ِ٠ٞٝل 

٬٧ظخ ٩ُٞ ج٠ِ٠ٝل جُؿجؿ جظفجءجز ٧٠صٚر ٝسِف٬ٕ ٧سظ٬٠َ ٦ٖ٧فلر ٧ػٌٗ ٧سؾق١٬ 

 :٧و٬ح٢ر ٧جٝسؾٞه ١٠ جٝلظلاز ٜحلاس٩

 :س٬٬٠ق جٝلظلاز/سِف٬ٕ

 .ػ٬ش ٬سٟ س٬٬٠ق جٝلظلاز دإفٙحٟ ٠٢حـض ٖف٬ؿذ ٜٝل لظل

 :ػوف جٝلظلاز

ػ٬ش ٬سٟ ػوف جٝلظلاز ج٠ٝلسؾؿ٠ر ٩ٖ ٙحث٠ر جٝلظلاز ٧ـٝٛ ٝي٠ح١ س٧ق٬َ ج٠٢ٝحـض 

ج٠ِٝؿٝر ٩ُٞ ظ٬٠َ ٧٠جَٙ جلالسؾؿجٟ ج٬٢ِ٠ٝر ٧ي٠ح١ جٝسًد٬٘ جٝوػ٬غ ٦ٝح ًدٚح ٢ٌحٟ 

 .جلاؿجفذ 

 :ظ٠َ ٦ٖ٧فلر جٝلظلاز

٬سٟ سظ٬٠َ ٦ٖ٧فلر جٝلظلاز ٩ٖ ٠ٞٗحز ٬ٌ٢ٕ ٧ل٠٬ٞر دحل٧ٞخ ٬ي١٠ ل٧٦ٝر ج٧ٝو٧ل 

 ج٦٬ٝح

 :ػٌٗ جٝلظلاز

سػٌٗ ٠ٞٗحز جٝلظلاز دًف٬ٚر ٠ٌ٢٠ر ٠٧فسدر ؿ١٧ سٜؿ٬ك ٩ٖ سظ٬٦قجز ج٠ِ٠ٝل ٩ٖ جٝٗسفذ 

ج٩ٝ ٬سًٞد٦ح ج٠ِٝل ١٠ ؤظل ل٧٦ٝر جلالس٠ِحل ٧جلالسؿُحء جٝل٦ل ٢ُؿ جًٝٞخ ، ٧سِفٕ 

جٝلظلاز دحٝنٜل جٝـ٨ ٬ل٦ل ٠ِفٖس٦ح ، ٬٧سٟ ػٌٗ لظلاز ج٠ِ٠ٝل ج٠ح ٧ف٬ٙح ج٧ د٧لحثل 

 .جٜٝسف٬٢٧ر
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 :ػ٠ح٬ر ٧و٬ح٢ر جٝلظلاز

٠لث٬ٝ٧ر ٠ؿ٬ف ج٠ِ٠ٝل س٬ٖ٧ف ج٠ٜٝح١ ٧جٝد٬ثر ج٢٠ٝحلدر ٝػ٠ح٬ر ٧و٬ح٢ر جٝلظلاز ١٠ جٝسٕٞ ؤ٧ 

جٝٗلحؿ ج٧ جٝٗٚؿ ج٧ جٝي٬حٍ ٧ٜـٝٛ سػؿ٬ؿ ج٠ٝلث٧ل ١ُ ٜل لظل ٝي٠ح١ ػ٠ح٬س٦ح ٧ج٠ٝػحٌٖر 

٦٬ُٞح ١٠ جٝسٕٞ ٬٧ػٌٗ ٥ـج ج٠ٝلث٧ل جٝلظلاز دإ١٠ ٧لف٬ر ٧لا٬ظ٧ق ٢ٚل ج٨ ٠٧ِٞ٠حز 

ٜسحدر ج٧ ٩ُٞ ٧لحثً جٜٝسف٬٢٧ر لأ٨ ظ٦ر جلا دسوف٬غ ١٠ جلاؿجفذ ج٬ِٞٝح ٝي٠ح١ ؾو٧و٬ر 

 .٧لف٬ر ٠٧ِٞ٠حز ج٠ِٝلاء

٧ٚ٬ٟ ج٠ِ٠ٝل دحُؿجؿ جظفجءجز ٝػ٠ح٬ر ٢٧لؽ جٝلظلاز ج٠ٝؾق٢ر جٜٝسف٬٢٧ح ٢٠َٝ جٝسؿجؾل ؤ٧ 

 .جٝسِؿ٬ل ٬ٓف ج٠ٝلث٧ل ٦ٝـ٣ جٝلظلاز

 :اشخدؿبء اهشسلاح

٬سٟ جلالسؿُحء جٝل٦ل ٝٞلظل ١٠ ؾلال جٝس٬ٌ٢ٟ ٧جٝسفس٬خ ٧سػؿ٬ؿ ج٠ٝلث٧ل ٧جٝس٬٬٠ق جٝٗف٬ؿ 

٧ُؿٟ ٧يَ جٝلظلاز ٩ٖ ٬ٓف ؤ٠ح١ٜ سؾق٦٢٬ح ٧ُؿٟ ػٌٗ جٝلظلاز ٩ٖ ؿ٧ج٬ٝخ ؾحور 

 .٢٠َٝ ٧ظ٧ؿ ُٚدحز سِفٙل لفُر ج٠ِٝل ٧ج٢ل٬حد٬ر جلسؿُحء جٝد٬ح٢حز ٢ُؿ جًٝٞخ

 ٖسفذ جلاػسٗحٌ دحٝلظلاز 

سػؿؿ ٖسفذ جلاػسٗحٌ دحٝلظلاز دػ٬ش ٬سٟ جلسؿُحء ٧سسدَ ؤ٨ د٬ح٢حز ٧ًٞ٠در ١ُ ٖسفجز 

 .لحدٚر

 :جٝسؾٞه ١٠ جٝلظلاز

 .٬سٟ سػؿ٬ؿ ٬ٗ٬ٜر جٝسؾٞه ١٠ جٝلظلاز دِؿ ج٢س٦حء ٖسفذ جلاػسٗحٌ ج٠ٝػؿ٧ؿذ

 :ؤ٧٢جٍ جٝلظلاز

 :س٢ٚلٟ جٝلظلاز ج٩ٝ ٧٢ُح١ فث٬ل٬ح١ ٠٥ح

 :لظلاز جٝظ٧ؿذ ( ز

٧سسي١٠ سٚحف٬ف ٬ٞ٠ُحز ج٠ٝفجظِر جٝؿجؾ٬ٞر ٠٧فجظِحز جلاؿجفذ ٧لظلاز جلاظفجءجز 

 .جٝسوػ٬ػ٬ر ٧ج٧ٝٙحث٬ر

 :جٝلظلاز ج٬٢ٗٝر ( ش
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٩٥٧ ُدحفذ ١ُ سظ٬٠َ جٝد٬ح٢حز ٧ج٠٧ِٞ٠ٝحز ج٢ٝحسظر ١٠ جظفجء جلاؾسدحفجز ٧ج٠ِٝح٬فجز 

جٝؿجؾ٬ٞر جٝس٩ سد١٬ ٠لس٨٧ جٝظ٧ؿذ ؤ٧ ٢٧ٜ٠حز ج٬ٞ٠ِٝر ج٢٠ٝظقذ ، ٧ٙؿ سسي١٠ ٥ـ٣ جٝلظلاز 

ج٠٢ٝحـض ٧ج٧ِٚٝؿ ٧جٜٝسخ ٧جلس٠حفجز سلظ٬ل ج٢ٝسحثط ٧ؤ٧فج٘ ج٠ٝفجظِر ٧ج٠ِٝل ٧فل٠٧حز 

جٝسػٜٟ ٧سٚحف٬ف جلاؾسدحف ٧ن٦حؿجز ج٠ِٝح٬فذ جٝؾحفظ٬ر ٧ جٝؿجؾ٬ٞر ٠٧ـٜفجز ج٬٠ِٝل ٧ؤ٧فج٤ٙ 

 .٧جٝفؿ٧ؿ ج٧ٝجفؿذ ٤٢٠

٬٧ػسٌٗ ج٠ِ٠ٝل دؿٖحسف جٝٚفجءجز جلأو٬ٞر ٧جٝد٬ح٢حز ج٠ٝنسٚر ٦٢٠ح ٢٠٧ػ٬٢حز جٝظ٧ؿذ 

٧ن٦حؿجز ج٠ِٝح٬فذ ٠٧لاػٌحز ج٠ِٝلاء ٧جٝػلحدحز جلأ٬ٝ٧ر ٠٧لاػٌحز جلاؾسدحفجز ٧سسدَ 

جلاظ٦قذ ج٬٢ِ٠ٝر ٧سٗحو٬ل ج٢٬ِٝحز ٠٧ِٞ٠٧حز ٜح٬ٖر ٝسسدَ ؤصف ج٠ٝفجظِر جٝؿجؾ٬ٞر ٧لظلاز 

 .٠ِح٬فذ ؤظ٦قذ ج٠ِ٠ٝل ٧جلأٖفجؿ ٢٧لؾر ١٠ ٜل سٚف٬ف جؾسدحف

٧ُحؿذ ٬سٟ جلاػسٗحٌ د٦ـ٣ جٝلظلاز )٧س٧ٟٚ جؿجفذ ج٠ِ٠ٝل دسػؿ٬ؿ ٠ؿذ جٝػٌٗ ٦ٝـ٣ جٝلظلاز 

 ( ل٧٢جز٠ٝ5ؿذ لا سٚل ١ُ 

 – ٠ٜٞح ٜح١ ٢ٜ٠٠ح –٧لظلاز ٜل جؾسدحف دح٠ِ٠ٝل سػس٨٧ ٩ُٞ ج٠٧ِٞ٠ٝحز جٜٝح٬ٖر ٝسل٬٦ل 

سػؿ٬ؿ ج٧ِٝج٠ل ج٠ٝئصفذ ٩ُٞ ٠ٚؿجف جٝلا١٬ٚ٬ ٧ٜـٝٛ ج٠ٜح٬٢ر جُحؿذ جلاؾسدحف سػز ٌف٧ٕ 

ؤٙفخ ٠ح ١ٜ٠٬ ١٠ جٌٝف٧ٕ جلأو٬ٞر ، ٠ٜح سػس٨٧ لظلاز ج٠ِ٠ٝل ٩ُٞ جل٠حء جلأٖفجؿ 

ج٠ٝلث١٬ٝ٧ ١ُ ؤؾـ ج٢٬ِٝحز ٧ؤؿجء ٜل جؾسدحف ٧ٖػه ج٢ٝسحثط ٬٧سٟ سلظ٬ل جٝٚفجءجز 

 .٧جٝػلحدحز ٩ٖ ٢ٗك ٧ٙز جظفجء جلاؾسدحف سػز جنفجٕ ج٩ُٞ

٬٧ظخ سلظ٬ل ج٢ٝسحثط ٩ٖ ؿٖحسف ج٠ٝلاػٌحز دحٝػدف ، ٢ُ٧ؿ ػؿ٧ش ؤؾًحء ٩ٖ جٝلظلاز لا 

٬سٟ ٠ػ٥٧ح ٬٧سٟ نًخ جٝؾًإ د٠ح ٬ظ٤ِٞ ٠ٚف٧ء ٧سلظل ج٠٬ٚٝر جٝوػ٬ػر ؤُلا٣ ٠َ جٝس٬ٙ٧َ 

 .٦٬ُٞح ١٠ جٝٗفؿ جٝـ٨ ؤظف٨ جٝسوػ٬غ

٩ٖ٧ ػحٝر ج٢ٝسحثط ج٩ٝ ٬ػول ٦٬ُٞح د٧جلًر جٝػحلخ ج٭٩ٝ ٖح١ ٢ٗك ج٠ِٝح٬٬ف ٬ظخ جسؾحـ٥ح 

٤٢٠ٝ ٖٚؿ ج٧ س٬٬ٔف ج٢ٝسحثط جلأو٬ٞر ١ٜ٠٬٧ ج٬ظحؿ ًف٘ ٝػ٠ح٬ر ج٢ٝسحثط ٧جلسفظح٦ُح ١٠ 

جٝػحلخ ٩ٖ ؤ٨ ٧ٙز ٢٠٧َ ٬ٓف ج٠ٝؾ١٬ٝ٧ دـٝٛ ١٠ جلاًلاٍ ج٧ جٝسِؿ٬ل ٩ٖ جٝد٬ح٢حز 

. ج٠ٝلظٞر
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 اهفظل اهذبهد
 الاُخيبى تخديج اهـيٖل

 يراسـج ػوتبح ّؿلّد اهـيٖل: أّلا

٬ظخ ٩ُٞ ج٠ِ٠ٝل اُؿجؿ اظفجءجز ٠ٝفجظِر جًٝٞدحز ٧جًِٝحءجز ٧ج٧ِٚٝؿ ٠َ ج٠ِٝلاء ٧جٝس٩ ٬سٟ 

جسدح٦ُح ٠٧فجظِر ًٞدحز ج٬٠ِٝل ٩ٖ ؤؿجء جلاؾسدحفجز ٬٧سٟ ـٝٛ ٙدل جٝس٬ٗ٢ـ ج٩ِٞٗٝ ٝلاؾسدحفجز 

 .ج٧ًٞ٠ٝدر ٝٞسإٜؿ ١٠ ج٠ِٝفٖر جٜٝح٠ٞر ٠ٞٝسًٞدحز

٠ٜح ٬سٟ ٠فجظِر ج٠ٜح٬٢حز ٧٠٧جفؿ ج٠ِ٠ٝل ٝٞسإٜؿ ١٠ ؤ١ ج٧٠ٝجفؿ جًٝد٬ِ٬ر ٧جٝدنف٬ر ٧ج٠٧ِٞ٠ٝحس٬ر 

٦٠٧حفجز ٧ؾدفجز جلأٖفجؿ جِٝح١٬ٞ٠ د٤ س٩ٗ ٝسػ٬ٚ٘ ٠سًٞدحز ج٬٠ِٝل ، ٧ٜـٝٛ جؾس٬حف ًف٬ٚر 

جلاؾس٬حف ج٢٠ٝحلدر ٝسػ٬ٚ٘ ٥ـ٣ ج٠ٝسًٞدحز ، ٧جٝسإٜؿ ١٠ ٢٠حلدر س٬ٙ٧سحز سل٬ٟٞ ج٢ٝسحثط ، ٧ػل ؤ٨ 

ؾلاٖحز د١٬ جًٝٞخ ٧جًِٝحء ؤ٧ جِٝٚؿ ٙدل دؿء ج٠ِٝل ٠َ جلأؾـ ٩ٖ جلاُسدحف سإص٬ف جٝظ٧ج٢خ 

 .ج٠ٝح٬ٝر ٧جٝٚح٬٢٧٢ر ٧جٝظؿ٧ل جٝق٩٢٠

٧سسٟ ٢ٗك ج٠ٝفجظِر ٩ُٞ ؤ٨ جؾسدحفجز ٬ئؿ٦٬ح ٠ٚح٧ل جٝدح١ً ٝػلحخ ج٠ِ٠ٝل جـج ؿُز 

 .جٝيف٧فذ ٝلاػس٬حض ٤ٝ

٬٧سٟ جلاػسٗحٌ دلظل ٠فجظِر جًٝٞدحز ٧جًِٝحءجز ٧ج٧ِٚٝؿ ج٠ٝػس٨٧ ٩ُٞ ؤ٨ س٬ٔفجز ظ٥٧ف٬ر 

٧ٜـٝٛ لظلاز ج٢٠ٝحٙنحز ؤ٧ ج٠ٜٝحسدحز ج٠ٝسِٞٚر د٠سًٞدحز ج٬٠ِٝل ؤ٧ ٢سحثط ج٠ِٝل ؤص٢حء ٖسفذ 

 .٠ٜح ٬سٟ جدلاّ ج٬٠ِٝل دإ٨ ػ٧٬ؿ دحِٝٚؿ. س٬ٗ٢ـ جِٝٚؿ ٧ـٝٛ ٠َ سٚف٬ف ٢سحثط جؾسدحفجز ج٬٠ِٝل
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 خديج اهـيٖل: ذبٌٖب

٬ٞسقٟ ج٠ِ٠ٝل دحٝسِح١٧ ٠َ ٠ُلاث٤ دح١ ٧٬ٖف ٦ٟٝ ج٧ ٠٠ٝص٦٬ٟٞ ٠ح ٬ي١٠ ٦ٟٝ جٝسػٚ٘ ١٠ ًٞدحس٦ٟ 

٧فوؿ جؿجء ج٠ِ٠ٝل ٠٬ٖح ٬ؾه جؾسدحفجس٦ٟ ٠َ جٝسإ٬ٜؿ ٩ُٞ جٝلف٬ر ٧ؾو٧و٬ر ٠٧ِٞ٠حز 

 .ج٠ِٝلاء ج٭ؾف١٬

ٙؿ ٬ػس٨٧ ٥ـج جٝسِح١٧ ٩ُٞ جٝل٠حع دس٧جظؿ ج٠ِٝلاء ؤ٧ ٠٠ص٦٬ٟٞ ٝدِى ؤ٠ح١ٜ ج٠ِ٠ٝل ٠ٝنح٥ؿذ 

جلاؾسدحفجز جٝؾحور د٦ٟ دنفً ؤ١ سسٟ ٧ٖٚح ٝٞس٬ٙ٧سحز ج٢٠ٝحلدر ٠ِ٠ٞٝل ٧جلا ٬نح٥ؿ ٢سحثط سػ٬ٞل 

٢٬ُحز ٬٠ُل آؾف ٧دػ٬ش لا٬ئصف ٧ظ٧ؿ٣ ٩ُٞ س٬ًِل ج٠ِٝل ؤ٧ اػؿجش ؤ٨ لٞد٬حز سئصف ٩ُٞ 

 .٢سحثط جلاؾسدحفجز

٧ٚ٬ٟ ج٠ِ٠ٝل دحٝػٗحٌ ٩ُٞ جلاسوحلاز جٝظ٬ؿذ ٠َ ج٠ِٝلاء ٠َ الؿجء ج٢ٝوحثغ ٩ٖ جلأ٧٠ف ج٬٢ٗٝر 

 .٧ادؿجء جٝفؤ٨ ٧جٝسٗل٬ف ج٠ِٝس٠ؿ ٩ُٞ ج٢ٝسحثط ٠ٝح ٩ٖ ـٝٛ ١٠ سٚؿ٬ف ٠ِٞٝلاء

 ل٧جء ج٬ظحد٬ر ؤ٧ لٞد٬ر ٬questionnairsفج٩ُ ج٠ِ٠ٝل جٝػٗحٌ ؿ٧ف٬ح ٩ُٞ جلاٖحؿذ ١٠ ج٠ِٝلاء 

٧سػ٬ٞل ٢سحثظ٦ح ٧جلسؾؿجٟ ـٝٛ ٩ٖ سػل١٬ ٢ٌحٟ جلاؿجفذ ٠٧لس٨٧ ؾؿ٠ر جلاؾسدحفجز ٧ؾؿ٠ر 

 .ج٠ِٝلاء

 اهضنبّْ: ذبهذب

٬ظخ ؤ١ ٢٬س٦ط ج٠ِٟٝٞ ل٬حلر سػ٬ٚ٘ فيحء ج٠ِٝلاء ٧س٬ٖ٧ف آ٬ٝر ٝٞسِح٠ل ٠َ ٧ػل جٝنٜح٨٧ 

 .٧ـٝٛ ١٠ ؾلال جظفجءجز ٧٠صٚر ٝسػ٬ٚ٘ فيحء ج٠ِٝلاء ٧جٝظ٦حز جٝفٙحد٬ر

٩ٖ٧ ػحٝر ٧ف٧ؿ ن٨٧ٜ ؤ٧ سن٬ٜٛ ٩ٖ ٢سحثط جلاؾسدحفجز ١٠ ٬٠ُل ٬سٟ ٧ٖفج ٝلالسظحدر ٦ٝح 

٧جٝسِح٠ل ٦ِ٠ح ١٠ ؾلال ٖػو٦ح ٧ؿفجلس٦ح ٧سسدَ ظ٬٠َ ٠فجػل جلاؾسدحف ٢٠ـ ؤؾـ ؤ٧ جلسلاٟ 

ج٢٬ِٝر ػس٩ سػف٬ف سٚف٬ف دح٢ٝس٬ظر ٬٧سٟ جًلاٍ ج٬٠ِٝل ٩ُٞ ٢سحثط ؿفجلر جٝن٨٧ٜ ، ٧اـج 

جلسؿ٩ُ ٬سٟ سػ٬ٞل ٢٬ُحز ظؿ٬ؿذ ، ٧جسؾحـ جلاظفجءجز جٝسوػ٬ػ٬ر ج٢٠ٝحلدر ٢٠َٝ سٜفجف٥ح 

 .٧جدلاّ جٝنح٩ٜ دحلاظفجءجز جٝسوػ٬ػ٬ر ٧سلظ٬ل جٝفؿ٧ؿ ٩ٖ لظل جٝنٜح٨٧
Subcontracting of tests 
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٠دؿث٬ح ٬ظخ ٩ُٞ ج٠ِ٠ٝل س٬ٖ٧ف جلأٖفجؿ ٧ج٠ِٝؿجز جٝلاق٠ر لالسٚدحل ٧سػ٬ٞل ٢٬ُحز ج٠ِٝلاء 

جٝؿجؾ١٬٬ٞ ٧جٝؾحفظ١٬٬ ٝس٬ًٔر ٠سًٞدحز ج٠ِٝلاء ١٠ جلاؾسدحفجز ٧ٝ٧ ؤؿ٨ جلأ٠ف ج٩ٝ ج٠ِٝل ٧ٙسح 

جيح٬ٖح ، ١ٜٝ٧ ٢ُؿ جٝسػ٬٠ل جٝقجثؿ ؤ٧ جلاػس٬حض ٝؾدفجز ؤٜصف ؤ٧ ٢ُؿ ػؿ٧ش ُظق ٧٠ٙز ٩ِٖٞ 

 .ج٠ِ٠ٝل جل٢حؿ ج٠ِٝل ٠ِ٠ٝل ـ٧ ٜٗحءذ ٠٧ِس٠ؿ ؿ٬ٝ٧ح

٧ٙدل جل٢حؿ ج٠ِٝل ٦ٝـج ج٠ِ٠ٝل ٬سٟ ٠ن٧فذ ج٬٠ِٝل ٧ؤؾـ ٧٠جٖٚس٤ ٩ُٞ ٥ـ٣ جٝسفس٬دحز ٜسحد٬ح ٩ُٞ 

ؤ١ ١٧ٜ٬ ج٠ِ٠ٝل ٠لث٧لا ١ُ ٠ُل ٥ـج ج٠ٝٚح٧ل الا ٩ٖ ػحٝر ٬ٙحٟ ج٬٠ِٝل دسػؿ٬ؿ ج٠ٝٚح٧ل 

ج٠ٝلسؾؿٟ د٢ٗل٤ ، ٬٧فج٩ُ ج٠ٝؿ٬ف ج٩٢ٗٝ ٠ِ٠ٞٝل ٢ُؿ سػف٬ف سٚف٬ف دح٢ٝسحثط ؤ١ ٬ن٬ف دإ٨ ٧ل٬ٞر 

 .ؤ١ ج٠ِ٠ٝل ٬ٓف ٠ِس٠ؿ ٩ٖ ٥ـ٣ جلاؾسدحفجز جٝس٩ ٙؿ ؤؿج٥ح ٥ـج ج٠ِ٠ٝل ج٠ٝسِحٙؿ ٤ِ٠ ٠ٜٚح٧ل

٩ٖ ػحٝر جل٢حؿ ج٠ِٝل ٠ٜٚح٧ل ٬سٟ ػٌٗ لظل ٤ٝ ٩ٖ ج٠ِ٠ٝل ٬نحف ٤٬ٖ ٠ٝؿ٨ ٠ًحدٚس٤ ٠َ 

، ٬٧سٟ  (ؤ٨ جلس٠فجف لف٬ح١ جُس٠حؿ٣) ٠ِٞٝل ٧٠يَ جًٝٞخ 17025ج٧٠ٝجوٗر جٝؿ٬ٝ٧ر ؤ٬ق٧ 

 .ج٠ٝػحٌٖر ٩ُٞ لظلاز ٜٝل ج٠ٝٚح١٬ٝ٧ ٠َ اُؿجؿ ٙحث٠ر نح٠ٞر د٦ٟ 
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 اهفظل اهراتؾ

 ضراء اهخديبح ّاهخّرٖداح
٬ظخ ؤ١ ٢٬س٦ط ج٠ِ٠ٝل ل٬حلر ج٢سٚحء ٧نفجء ؤٖيل جٝؾؿ٠حز ٧جٝس٧ف٬ؿجز د٠ح ٢٬ِٜك ٩ُٞ ظ٧ؿذ 

جلاؾسدحفجز ، ٝـج ٩ُٞ ج٠ِ٠ٝل ؤ١ ٧ٚ٬ٟ دبُؿجؿ اظفجءجز ٝسػ٬ٚ٘ ٥ـ٣ جٝل٬حلر سسي١٠ جٝنفجء 

 :٧جلسٚدحل ٧سؾق١٬ ج٧ٜٝجنٕ ٧ج٧٠ٝجؿ ج٠٬ٜٝح٬٧ر ًدٚح ٠ٝح ٩ٞ٬

 خضدٖد اضخٖبسبح اهضراء: أّلا

٬ظخ ٩ُٞ ج٠ِ٠ٝل سػؿ٬ؿ جػس٬حظحس٤ ١٠ ج٠ِٝؿجز ٧جٝقظحظ٬حز ٧ج٧٠ٝجؿ ج٠٬ٜٝح٬٧ر ٧ج٧٠ٝجؿ 

ج٠ٝفظ٬ِر ٧ج٧ٜٝجنٕ ٧ج٧٠ٝجؿ ج٠ٝلس٦ٜٞر ج٠ٝنسفجذ جٝس٩ سئصف ٩ُٞ ظ٧ؿذ جلاؾسدحفجز ٧سػؿ٬ؿ 

 .ج٧٠ٝجوٗحز ج٬٢ٗٝر ٦ٝح دؿٙر ٩ٖ ٜفجلر جٝنف٧ً ؤ٧ ُف٧ى جلألِحف ؤ٧ ؤ٧ج٠ف جٝس٧ف٬ؿ

 اشخلتبل اهيّاد: ذبٌٖب

٬ظخ ؤ١ ٬ئٜؿ ج٠ِ٠ٝل ٩ُٞ جٝسقجٟ ج٧٠ٝفؿ دس٧ف٬ؿ جلأو٢حٕ ج٠ٝسِحٙؿ ٦٬ُٞح ٩ٖ ج٧٠ٝج٬ُؿ ج٠ٝػؿؿذ 

٧دح٧٠ٝجوٗحز ج٠ٝػؿؿذ ، ٬٧سٟ جٝسػٚ٘ ١٠ ج٧٠ٝجؿ ج٠ٝنسفجذ ٝٞسإٜؿ ١٠ ج٧ٖٝحء دح٠ٝسًٞدحز ج٧٠ٝوٗر 

 .د٧جلًر ٝظح١ جٝٗػه ٧جلالسلاٟ ، ٬٧سٟ سلظ٬ل ٢سحثط جٝسػٚ٘ ٩ٖ لظلاز ؾحور دـٝٛ

 خخزًٖ اهيّاد: ذبهذب

٬فج٩ُ ٢ُؿ سؾق١٬ ج٧٠ٝجؿ ج٬٠٬ٜٝحث٬ر جٝس٬٧٦ر جٝظ٬ؿذ ٠ٞٝؾق١ ٧ػ٠ح٬ر ج٧٠ٝجؿ ١٠ ؤنِر جٝن٠ك 

ج٠ٝدحنفذ ، ٧سفٛ ٠لحٖحز ٢٠حلدر ػ٧ل ج٧٠ٝجؿ سل٠غ دحٝس٬٧٦ر ٧دح٠ٝف٧ف ٧لاس٧ِ٘ سؿج٧ل ج٧٠ٝجؿ 

، ٠ٜح ٬فج٩ُ اػٜحٟ ٓٞ٘ جِٝد٧جز ٧ٓٞ٘ ج٠ٝؾق١ ٧٧يَ لاٖسحز افنحؿ٬ر ١ُ ج٠ح١ٜ سؾق١٬ 

ج٧٠ٝجؿ جٝؾًفذ ٧ج٧٠ٝجؿ جٝلح٠ر ٧ج٧٠ٝجؿ جٝٚحدٞر ٝلانسِحل ، ٠ٜح ٬فج٩ُ اسدحٍ ؤو٧ل جٝسؾق١٬ 

 ًدٚح ٬ُ٧٢ٝر ج٧٠ٝجؿ ٧س٧و٬حز ج٠ٝو٢َ

 .٬٧فج٩ُ ؤ٬يح سؾق١٬ ج٧ٜٝجنٕ ٧ج٬٠ٝؿ٬ح ٩ٖ ٢٠حً٘ ٢٠ٗوٞر ١ُ ٠ِ٠ل جلاؾسدحف

 .٬٧ظخ جلاػس٬حً ٩ٖ جٝسِح٠ل ٠َ جٝل٧جثل جٝلح٠ر ٧ج٠ٝنِر ٧جٝٚحدٞر ٝلانسِحل

 اخخٖبر ّخلٖٖى اهيّردًٖ: راتـب
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٧ٚ٬ٟ ج٠ِ٠ٝل دبُؿجؿ لظل ٬ٚٝؿ ج٧٠ٝفؿ١٬ جٝـ١٬ سٟ جُس٠حؿ٥ٟ د٧جلًس٤ ، ٬٧سٟ س٬٬ٟٚ ج٧٠ٝفؿ١٬ 

 :ٝٞؾؿ٠حز ٧ج٧٠ٝجؿ جٝػفظر جٝس٩ سئصف ٩ُٞ ظ٧ؿذ جلاؾس٬حف ًدٚح ٠ِٝح٬٬ف ٠ػؿؿذ سسي١٠

 جلاٝسقجٟ د٧٠ج٬ُؿ جٝس٧ف٬ؿ ٧ج٬٠ٜٝحز ج٠ٝسٗ٘ ٦٬ُٞح ٧ج٧٠ٝجوٗحز ج٧ًٞ٠ٝدر -

 ٧ظ٧ؿ ٠ف٧ٖيحز ٩ٖ ج٧ٝجفؿجز ؤص٢حء جٝٗػه ٧جٝس٬ٗسم ٦ٝح -

 جٝل٠ِر ٧لحد٘ جٝؾدفجز ٧ؾؿ٠ر ٠ح دِؿ جٝد٬َ -

 ٠ؿ٨ جلاٝسقجٟ دسًد٬٘ ٠سًٞدحز جٝظ٧ؿذ -

 . ٬٧سٟ جلاػسٗحٌ دلظلاز جٝس٬٬ٟٚ ٢٧ٚل جلٟ ج٧٠ٝفؿ ٬ٓف جٝظ٬ؿ ج٩ٝ لظل ج١٬ُ٧٢٠٠ٝ ١٠ جٝسِح٠ل

 



 

 

 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Annex 2 

 انًهذك انثـــاَٗ
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Quality Control / Quality Assurance Manual for 

Water Sampling and Analysis 

 

Introduction: 

 

Quality Control and Quality Assurance (QC/QA) are two 

important, if not critical, parts of meeting Data Quality Standards (DQS). 

The EEAA laboratories must detail how QC/QA (DQS) standards will be 

set, data checked, standards maintained, and explain how failure of 

standards will classify the affected data. Both field and lab practices 

contribute in reaching these objects. The term quality assurance describes 

the system of activities intended to provide evidence to the producer or 

user of a product or service that it meets predefined standards of quality 

with a stated level of confidence. It consists of related but independent 

activities: quality control and quality assessment. 

 Quality control describes those activities and procedures used 

internally (within a lab or in the field) to produce consistent and reliable 

data. Quality assessment deals with activities to independently evaluate 

data quality, after a value is produced by the analysis method used. This 

section is a minimum outline of methods and procedures the EEAA must 

consider in developing the site-specific DQS for both field sample 

collection and lab analysis. Scientifically valid test data does not just 

happen ,it results from careful work and has a considerable cost, in both 

time and money.  

Poor quality data could lead to placing the facility into assessment 

monitoring or corrective action when it isn‟t necessary. It is impossible to 

provide high quality analytical data on low quality samples. It should be 

your lab‟s policy to give higher priority to data quality over data quantity. 

However analytical data can only be as good as the samples analyzed. 

Sample shortcomings can include: 
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That is not representative of the matrix (media) being assessed; 

Which is collected in insufficient amounts for the analytical method 

used; or, 

Where samples are contaminated by sampling or handling procedures. 

 

Data of this type cannot be made representative, increased in 

quantity, or corrected for contamination by lab efforts. The lab must 

assume that everything in the sample container constitutes the sample, 

that the sample was collected and preserved properly, and that it does not 

contain extraneous contamination. Due to the sophistication of today's 

measurement techniques and their cost, considerable planning may be 

necessary to assure meaningful test data. The goal is to collect an 

appropriate number of high quality samples representing the 

environmental entity being tested. Reduced numbers of samples require 

even better planning to assure that any gaps in the data set, caused by 

omissions or post-analysis data rejection, don't weaken conclusions or 

preclude decision-making. 
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Field Activity: 

 

QA/QC in the field requires attention to the following: 

1) Meter checks and calibration; 

2) Sample point assessment; 

3) Assessment of sampling equipment; 

4) Duplicate samples; 

5) Split samples; 

6) Blanks; 

7) Field sample data sheets; 

8) Request for analysis forms; and, 

9) Chain-of-Custody forms. 

 

Meters Calibration. Meters used in the field to measure such 

parameters as depth to water and depth to bottom, temperature, pH, 

specific conductance, oxidation-reduction potential, dissolved oxygen, 

and turbidity, must be checked and calibrated, according to each meter 

manufacturer‟s recommendations. All information pertinent to meter 

checks and calibration, such as date, time, field personnel name(s), 

weather, check/calibration standards, and meter problems, should be 

recorded in a logbook dedicated to the meter. Details for the sampling 

procedures are found in Annex (1).and in each meter manufacturer‟s 

operation manual. Project logbooks must contain all meter types used 

for each sample event. Specific meter logbooks are considered as part 

of the site operating record. The logbooks must remain with that record 

when not in use. Meter specific logbooks must remain with the meter. 

Copies of all meter logbook entries pertinent to the facility must be 

included in the site operating record. 
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Sampling Point Assessment. For water sampling, upon arrival to the 

location, certain observations should be recorded on a field data sheet or 

in a notebook dedicated to that site. These observations should include, 

but are not limited, to the following: 

 

 Any odors or any unusual conditions at or around the sample 

site (such as standing water, nearby construction, etc.); 

 Ease of access to the sampling location (the presence or 

absence of any intrusive vegetation, equipment, refuse, steep 

or slippery slopes, etc.); 

 approximate flow rate of stream, if applicable; 

 condition of the sample point or fixed sample device; 

 level of  water in reservoir, if applicable; 

 tidal stage of estuary or coastal stream, if applicable; and,

 weather conditions. 

 

All logbooks are part of the Site Operations Record. 

 

Sampling  Equipment. The type and condition of purging and 

sampling equipment should be recorded in the site logbook, including 

any decontamination information that may be pertinent. Any 

operational problems or peculiarities should be noted, along with any 

repairs made to the equipment. A typical check list should consider the 

following: 

make(s), model(s), and condition(s) of pump(s) used; 

brand and size of tubing used; 

make(s), model(s), and condition(s) of field parameter 

measurement equipment (meters, 
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flow-through cells, tubing, valve(s), transducer(s), generators, 

power cable(s), battery (ies),etc.); 

spare batteries or power backup for each piece of equipment, as 

needed; 

type and amount of liquid or powdered detergent, if used; 

type, source, and amount of rinse water used (non-potable, 

potable, commercial, lab, 

distilled, demonized, etc.); 

type, source, and amount of other cleansing/rinsing agents, if used 

(alcohol, hexane, acid, etc.); 

cleaning tools used (brushes, sponges, towels, etc.); 

decontamination location (lab, office, field work site, motel 

parking lot, etc.); 

weather during decontamination, if performed outside; 

date, time, and field personnel present during decontamination 

procedure(s); and, 

any other information deemed important. 

 

Duplicate Samples. The best single estimate of precision for the overall 

monitoring program is the comparison of blind duplicate samples (Annex 

2) . The variability in the results obtained from duplicate samples is a 

sum of the sampling and analytical variability, and is the most 

meaningful measure of uncertainty in the individual samples obtained. 

Duplicate samples are collected as independent samples, blindly labeled, 

and should use the same sampling procedures (i.e. separate grab samples 

with a bailer or consecutive samples). A duplicate sample shall be 

collected once for every field day, or every ten samples, or once per 

sampling event, whichever is more frequent. Duplicate samples may not 

account for poor or improper decontamination. 
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Depending on the lab‟s QA procedure, and when the quantity of sample 

permits, a lab replicate is analyzed every tenth sample for each type of 

matrix in the analytical run (i.e. water, soil, etc.), and must fall within 

control limits. These limits are based on historical data from the previous 

year, if available. Replicates are used to determine the method‟s 

precision. 

. 

Split Samples . The same crew, or a separate crew, can collect split 

samples. One or two different labs independently  perform the analysis of 

each sample set (Annex 1). Generally, when the lab requires a split 

sample it will send out a team of their samplers to collect one or several 

sample sets when the permittee‟s field crew is collecting theirs. The lab 

will then transport the samples to the lab, or other contract lab for 

analysis. There are several methods to split a sample. At this time the lab 

recommends split samples be taken from a pooled aliquot. 

 

Field Blank Sample. A field blank is “clean” samples (i.e., containing 

no analyte of concern) collected or transfer in the field. There are three 

types of field blanks collected for each sampling event: equipment; 

transfer; and, trip blanks (Annex 3). 

Field equipment blanks are pure water samples (RO/DI) transported to 

the site then exposed to equipment that has been decontaminated in the 

field and stored in the appropriate containers for analysis by the lab. 

Required only if non-dedicated purge and sample equipment is used. This 

blank will determine the effectiveness of decontamination procedures. 

A field transfer blank involves the transfer (pouring) of (RO/DI) water 

from a clean, lab supplied container, into a complete set of sample 

containers for analysis of all inorganic parameters required.. This transfer 

blank shall be performed at or near one of the site sampling locations. 

Contamination found in the field transfer blank indicates the presence of 

contaminants: 
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1. in the ambient air at the site; 

2. in the blank water; or, 

3. in the “clean” sample containers. 

A field trip blank ( field or transfer blank) is for sites requiring  

sampling of organics and/or pesticide analysis. The field crew transfers 

organic-free RO/DI water from a clean, lab-supplied container, into the 

appropriate, clean sample container(s) while at the sample location. 

 

Field Sample Data Sheets. All activity taking place shall be recorded on 

an approved field sample data sheets (FSDS). The FSDS shall be 

designed such that it can accommodate information from sampling 

activities at groundwater, surface water, wastewater , soil sample, and 

leachate treatment and collection sites. Information to be considered for 

recording on the FSDS includes, but is not limited to, the following: 

sampling  location and source ; 

condition of sample site; 

meter(s) used for field parameter determination; 

depth to water and depth to bottom; 

well casing inside diameter and borehole diameter, if needed; 

purge volume calculations (casing or borehole volume method, as 

applicable); 

purge and/or sample equipment (e.g. dedicated/disposable bailer, 

bailer dimensions. 

 

Chain of Custody and Request for Analysis Forms. The "Request for 

Analysis Form" is an important element for logging coded samples into 

the select laboratory. It serves as documentation linking analytical data in 

the lab‟s information management system with the appropriate project or 

monitoring event. Certain information on the form is absolutely 

necessary. Such information as the Sampling Location/Site should be 

kept short but be as descriptive as possible. The Request for Analysis 
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form usually contains the only information the lab has about sample 

origin, possible contaminants and sources, conditions of collection, etc. It 

would be helpful, when the field sampler has kept a field notebook, if 

pertinent information was transcribed onto these forms. Information, such 

as “suspect cyanide in samples,” “diesel spill,” “samples contain 

elemental mercury,” should be noted as a safety warning to any person 

that will subsequently be handling the samples. When a sampling event is 

only one of several, assure the same project name is used on each 

Request for Analysis for each sampling event. As each case is completed 

and reported, a database is updated, linking the project name with 

appropriate case numbers and reporting date. If several sampling events 

related to the same project are listed using different names, it may be 

impossible to connect them in the future.  The following information is 

recommended to be included on the Request for Analysis form: 

 sampling site description; 

 date and time of sample collection; 

 sample matrix ( wastewater ,surface water, sea water , 

groundwater, drinking water, soil, sediment, etc.); 

 volume and number of sample bottles 

 analysis requested; 

 preservative(s) and amount (if applicable); 

 sampler's name; 

 purpose for sampling; 

 description for each discrete sampling location; 

 blind coded container ID number(s) (in spaces provided); 

and 

 request analysis for a specific analyte by name or test group 

 

Flag on the Request for Analysis samples known or suspected to contain 

sewage, cyanide, toxic solvents or heavy metals, etc. This is safety 

information for any person who will subsequently handle the container 

and sample material. The holding time for a sample begins when the 
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sample is collected, not when it arrives at the laboratory. This could lead 

to problems for samples having extremely short holding times, such as 

nitrate, BOD5, orthophosphate, turbidity (48 hours), and chromium+6 

(24 hours). Should a sample exceed the holding time, the test will be 

performed, but results will be reported as an “estimate”, and the data 

flagged. Continued failure to analyze within method holding time will 

require immediate re-sampling until a valid sample is analyzed. 

 

Laboratory Activity: 

 

Before, during, and after field sampling activity, the laboratory which 

will  analyze the samples must have a QC/QA procedures. These include 

attention to the following: 

1) QC/QA manual; 

2) Standard operation procedures (SOP's); 

3) Calibration ; 

4) Method blank; 

5) Matrix  spike and  matrix spike replicate; 

6) Surrogate spikes ; 

7) Anion/cation balances ; 

8) Quality indicators and data quality objectives; 

9) Corrective  action; 

10)Preventive maintenance; 

11) Training requirements; 

12) Documents and records; 

13) Quality control requirements 

14) Equipment testing, inspection and maintenance. : 
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QA/QC Manual. Prior to performing any laboratory analytical work, the 

laboratory should prepare , maintain and implement a QC/QA Manual. 

The laboratory QC/QA manual must document explicitly the approved 

methods used to meet or exceed the program‟s minimum analytical 

criteria. 

 

Analytical Methods (SOP's). Annex ( 3 ), presents quality indicators of 

the analytical test methods. Further refined EPA methods can also be 

used (e.g. Inductively Coupled Plasma – Mass Spectrometry for trace 

metals). Every contract laboratory used for analytical purposes must 

document in their QA/QC Manual the equivalent or improved methods 

for permit-required analytical tests. Monitoring will be conducted in 

accordance with EPA-approved  or standard analytical procedures. For 

usual water parameters, approved analytical methods, method detection 

limits, minimum reporting limits, and accuracy and precision values 

applicable are given (Annex 3 ) . All equipment  and sampling kits used  

by Water staff in the field  should  meet EPA- or similar standard 

approved methods. For safety and to avoid contamination, the storage 

will be in a lockable cabinet. 

 

Calibration: 

 

Though much attention is given to the generation and evaluation of 

known standards, reference samples, blind standards, and matrix spikes 

in ensuring analytical accuracy, perhaps the most overlooked aspect is 

calibration. Analysts are provided with a wide array of options, including 

instrument pre-programmed calibrations, hand-drawn calibration curves, 

the use of sophisticated scientific calculators, and even computer 

software. Field instruments will be calibrated according to the 

manufacturer's instructions prior to using the instruments. For example, 

pH meters will be calibrated according to the manufacturer‟s 
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specifications using pH buffers at 4.0, 10.0 and mid-range. If equipment 

and/or kits require calibration immediately prior to the sampling event, 

the calibration dates will be noted on the checklist. When field 

instruments require only periodic calibration, the record of this 

calibration will be kept with the specific instrument. Water staff in each 

lab will ensure that instruments are calibrated correctly. The laboratory 

will follow the calibration procedures found in the laboratory‟s Standard 

Operating Procedures (SOPs). The calibration process entails establishing 

a relationship between instrument response and concentration of analyte. 

The following “rules” should be applied to this process to ensure the 

generation of accurate data. 

 

Use an Appropriate Number of  Standards. Calibrations must be 

constructed using at least 3 standards and a blank. The majority of the 

instruments used in the environmental laboratory relate response to 

concentration linearly, or transform the primary signal to produce a linear 

output. Although deviations from linearity are encountered in the 

analytical range, they are more common at the extremes, where detector 

saturation or insensitivity are the culprits. The simplest means to generate 

a calibration curve is linear regression; the most defensible way to do this 

is to establish concentration as the x-axis and response to the y-axis. 



Know When to Include a Zero. Unless you are using a calibration 

algorithm that fits points exactly, you will have to decide what to do 

about blank signals. A good rule of thumb to follow is: if you can adjust 

your instrument to read zero in the presence of a blank, then include a 

zero point in your calibration curve. Including a zero is generally 

appropriate for colorimetric procedures which use a spectrophotometer to 

measure response. 

 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

81 

 

Do not Force Curves Through Zero. Doing this manipulates the data 

mathematically to obtain a y-intercept equal to zero. As a result, we lose 

valuable information about the lower limits of the analytical signal, and a 

good estimator of the limit of detection on the calibration day. Even 

when it is justified to include a zero point in the calibration curve, forcing 

the intercept to read zero is not. 

 

Evaluate the Accuracy of the Calibration.  Unfortunately, little advice 

beyond, essentially, “plot concentration vs. response” is offered by most 

analytical methods. Consequently, these types of curves are occasionally 

encountered. Take note that a line “of best fit” drawn through a set of 

calibration points is just that. Without a means of evaluating the resultant 

line, data quality can suffer. One measure of a particular curve‟s validity 

is the correlation coefficient. A correlation coefficient of at least 0.995 

generally indicates acceptable  characterization of the curve. If this 

degree of correlation is not  obtained, the reason for the lack of linearity 

should be investigated, any necessary corrective action taken, and a new 

calibration curve must be constructed. Many inexpensive scientific 

calculators provide the correlation coefficient of a set of data with a 

single keystroke. Another way of evaluating a calibration curve is to 

utilize the calibration equation (e.g., slope and intercept) to convert the 

response obtained for the calibration standards into  concentration. This  

“predicted“ concentration should agree reasonably well with the known, 

or “true” concentration of the standards. Opinions differ as to what 

constitutes “reasonable” agreement, however, if the predicted 

concentration is generally within 5-10% of the “true” concentration, the 

calibration is acceptable. 

 

Define the Calibration Range Properly. The calibration range should 

be appropriate for the samples being analyzed (i.e. don't calibrate from 1 

to 5 mg/L when all the samples fall between 0.05 and 0.5 mg/L). For low 

level work, it is best to choose points above, but near detection limits. For 
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high level work, defining the upper limit of the calibration range is more 

important. The most accurate results are obtained when the signals of 

unknowns (i.e., samples) are close to those found in the knowns used to 

establish the calibration curve. A good  calibration curve is like a well-

maintained highway: it has legible signs and evenly spaced markers. All 

curves should be accompanied by the equations or coefficients that define 

them and should be generated using, as much as possible, evenly 

distributed points, the more (at least three), the better. Always use the full 

calibration curve to quantitate samples. 

 

Pre-programmed Calibrations. A number of commercially available 

spectro-photometers and other equipment offer “pre-programmed” 

calibration curves for many of the routine wastewater tests, including 

chlorine residual, and phosphorus. The use of pre-programmed 

calibrations is unacceptable. The laboratory must generate its own 

standard curve. A manufacturer's claim that their method is approved or 

acceptable does not mean that the approval extends to pre-programmed 

calibrations. When the EPA extends “approval” to one of these 

manufacturers that their particular technique is “equivalent” to a 

referenced EPA method, the approval is granted on the basis of no 

significant difference in the stoichiometry or chemistry of the procedure. 

Hand-drawn Calibration Curves. Many laboratories use a calibration 

curve constructed manually by plotting the concentration of on the x-axis 

and absorbance on the y-axis. A straight line which best fits the data 

points is then drawn, and sample concentrations are determined using the 

"best fit" line to convert absorbance into concentration. The laboratory 

certification and registration program discourages this practice because 

there is significant variability in both how the scale of the graph is 

constructed, and how any individual draws the "best fit" line through the 

calibration data points. This degree of variability makes it difficult to 

trace your results as they appear on the discharge monitoring report 

(DMR) back to the raw data. The best fit line becomes the one you  drew, 
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and not necessarily the one that best represents the relationship between 

concentration and instrument response. One part of the audit process will 

be to verify that the absorbance for a particular sample indeed relates to 

the concentration reported on the DMR. Traceability of results is a 

critical requirement of laboratory record-keeping practices. 

 

Instrument Calibration. The instruments should be calibrated each time 

they are used. The degree of calibration depends on the instrument. 

Commonly used is the calibration regression for spectrophotometers, 

auto-analyzers, and ion chromatographs, constructed using a reagent 

blank, and at least three upscale calibration standards, evenly dispersed 

throughout the calibration range. Correlation coefficients from 

regressions must be 0.9950. Calibration curves are verified for 

accuracy, using one or more QC standards, one of which is mid-range on 

the calibration curve, and must fall within control limits. This standard is 

often referred to as a Laboratory Control Standard (LCS). The origin of 

the LCS is different than calibration standards. A high to mid-range 

calibration standard is used for a calibration check standard (CCS), or 

continuing calibration verification (CCV) standard. The CCS is analyzed 

every 10 samples to assess initial calibration drift and sensitivity, and 

must fall within control limits. When an analytical test is proven stable, 

the calibration check standard frequency may be reduced, but one is 

always run at the end of a sample batch. 

 

Not every instrument is calibrated every time it is used. In some cases, 

saved calibration routines are used, but verified by QC checks. Although 

it really is better laboratory practice to create a new calibration with 

every analysis, this is not always the case. Laboratories should use, at a 

minimum, a calibration blank and at least two calibration standards. The 

lowest calibration standard should be equal to the Method Reporting 

Limit. The laboratory should only report concentrations that fall between 

the lowest and highest calibration standards. The laboratory should also 
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be free to include more calibration standards that can fall anywhere 

within this range. A few analytical techniques may show non-linearity at 

high or low concentrations (within the calibration range), so labs may 

choose to cluster some standards. As a result, I would drop the statement 

that the calibration standards must be evenly distributed. All calibration 

(new or stored) should be checked with a LCS and CCV: 

-A second source Laboratory Control Standard (LCS) should be analyzed 

following every initial calibration. The acceptance standards for the LCS 

should be at least ±10%. 

-A Continuing Calibration Verification (CCV) should be analyzed at a 

minimum twice during an analytical run--once at the beginning and once 

at the end. Good laboratory practice is to analyze a CCV with every 10 

samples. The concentrations of the CCVs analyzed during a single 

analytical run should varied within the calibration range of the 

instrument. Acceptance limits for CCVs should be ±10%. 

 

Balances are routinely calibrated using NIST "Class S" weights, from 

0.001 to 100.0 grams. Document results in a bound notebook. 

Thermometers used in incubators, ovens, and water baths, are referenced 

periodically to an NIST certified thermometer. Document the results. 

Calibrate pH meters with pH 4.0, pH 7.0, and pH 10.0 buffers. Document 

results in logbooks. Gas chromatographs are calibrated with each use, 

using instrument blank and calibration standards. The first calibration 

standard is used to check instrument response, based on the previous 

calibration, and to update the initial calibration. Mid-range calibration 

standards are run during, and at the end of the sequence, and must fall 

within control limits. The GC/MS system is tuned daily to meet 

specifications outlined in the method. Calibration standards are run to 

establish response factors, with respect to the internal standards, for each 

compound tested, during sample analysis. Each sample is spiked with one 

to three surrogate standards, which must fall within control limits, to 

verify the calibration throughout the analytical period. 
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Method Blank. A method blank is “clean” samples (i.e., containing no 

analyte of concern) collected or transfer in the lab. There are three types 

of common lab blanks used for each sampling event: transport; transfer; 

and, method blanks (Annex 4). 



A lab transport blank (trip blank) is required for all sites that collect 

samples. This involves containers that should be filled with organic-free 

RO/DI water. These containers are transported into the field, and then 

sent back to the lab, with the rest of the site samples, for analysis. These 

containers remain closed, from the time of initial filling in the lab, until 

analysis in the lab. Analyzing these blank samples will indicate presence 

of ambient contaminants: 

(1) in the lab during the time of analysis; or, 

(2) in the blank water. 

The validity of this latter possibility could be determined through the 

analysis of a method blank. 

A lab transfer blank may be required for other non-volatile organic 

compounds (VOC), or other pesticides parameters to be analyzed. The 

corresponding sample type containers that should be filled with organic-

free RO/DI water. These containers are transported into the field, and 

then sent back to the lab, with the rest of the site samples, for analysis. 

These containers remain closed, from the time of initial filling in the lab, 

until analysis in the lab. Analyzing these blank samples will indicate a 

presence of ambient contaminants: 

1. in the lab during the time of analysis; or, 

2. in the blank water. 

A lab method blank is composed, most often, of RO/DI water, to which 

all reagents are added and analytical procedures performed. This blank 

does not leave the lab. Method blanks are analyzed daily, or at a 
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minimum frequency of 1 per 10 samples, to assess possible 

contamination from the laboratory, so that corrective measures may be 

taken, as necessary. 

 

A method blank is required at a frequency of 1 per sample batch per 

matrix type per sample extraction/preparation method. If an analyte is 

identified in the method blank, the concentration should be less than 10% 

of the lowest concentration identified in the samples. 

 

Matrix Spike and  Matrix Spike Replicate . A matrix spike is included 

to identify any possible analytical interference (Annex 2). Generally, 

matrix spike/matrix spike replicates are used on analyses where 

contaminants are not routinely detected.  Matrix spikes should be 

included at a frequency of every 1 in 20 samples . Spike recoveries are 

used to determine test method analytical accuracy. Every sample 

observed to exhibit matrix interference is analyzed using “Standard 

Additions” method. Sample dilution is sometimes used to minimize 

interference. Some methods require the use of an interference check 

standard to ensure that interferences are being corrected for. Matrix 

spikes should have a recovery of ± 20%. A matrix spike replicate or an 

analytical replicate is done as above, but a replicate from a single sample 

is carried through the entire analytical sequence. Matrix spike replicates 

should be analyzed with every 20 samples. The acceptance limit for 

duplicates should be ±10%. 

 

Surrogate Spikes. Surrogate spikes (Annex 2) should be included with 

all organic chromatography methods. Spikes are added to each sample, 

standard or blank analyzed, as a quality control measure. Percent 

recovery of these surrogates must fall within a specific range for the 

analysis to be considered “acceptable.”  Anywhere from one to three 

surrogate compounds per method, depending on the method. Problems 
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can occur with surrogate recoveries on samples containing elevated 

concentrations of one or more analytes. Surrogate spikes are prepared at a 

concentration to function within the normal calibration range of the 

analytical instrument. Observation of very high concentrations of  one or 

more analytes requires sample dilution to bring these elevated 

concentrations within the valid concentration range. Substantial sample 

dilution often results in surrogate concentration dilution to a level below 

their detection limit. 

 

Anion/Cation Balances. Anion-cation balances provide a means of 

evaluating overall laboratory performance. Theoretically, samples with a 

neutral charge should be composed of an equal number of positively 

charged ions (cations) and negatively charged ions (anions). The 

concentrations of common cations and anions in a sample (reported in 

mg/L), are converted to milliequivalents per liter (meq/L), based on 

atomic weight and the valence of each constituent. The relative percent 

difference (RPD) between the cation and anion sums is then evaluated. 

Theoretically, the cation and anion sums in a sample with a neutral ionic 

charge, should be the same. Any imbalance in the charge exceeding 

acceptable standards indicates the cation and/or anion concentrations may 

be over or under reported. Ion balance should be  within ± 10% for 

samples with a total dissolved solids concentration of more than 100 

ppm. If there is no balance, a corrective action process should be 

initiated. 

In highly turbid groundwater samples, the concentration of a given 

metal, expressed as total recoverable, can be significantly different than 

the concentration of the same metal, expressed as the dissolved portion of 

that metal in the water sample. This situation is common at many solid 

waste facilities, and often leads to cation-anion balances with relative 

percent  differences (RPDs ) exceeding 20%. 

In relatively clean water samples, in which the inherent total cation and 

anion milli-equivalents are low, a relatively small difference in values, 
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when viewed in terms of absolute magnitude, can significantly affect the 

RPD. In such situations, it may be more prudent to evaluate cation-anion 

balances in terms of absolute variances, rather than RPD. Using an 

acceptance criteria of 0.2 meq/L, rather than a percent difference, in 

samples where the total anion milliequivalents are low (e.g., 0.0 – 2.0 

meq/L), recognizes the fact that an absolute difference of 0.2 meq/L 

between total cations and total anions can generate a large RPD. 

 

Quality Indicators and Data Quality Objectives: 

 

Quality Indicators. Data Quality Objectives (DQOs) are the quantitative 

and qualitative terms that water staff members use to describe how good 

the data need to be in order to meet the project‟s objectives. DQOs for 

measurement data (also known as data quality indicators) are precision, 

accuracy, representativeness, completeness, and comparability, etc. The 

overall QA objective for analytical data is to ensure that data of known 

and acceptable quality are provided. To achieve this goal, the water staff 

must review the data obtained for quality indicators (Annex 3). These are 

necessary attributes to ensure that analytical data are reliable, 

scientifically sound, and defensible. 

 

Lower Limit of Detection (LLD). Lower limit of detection (LLD) or 

limit of detection (LOD) or minimum detection limit (MDL) is the 

concentration of the analyte giving a signal equal to the blank plus 3 × 

the standard deviation of the blank. Because in the calculation of 

analytical results the value of the blank is subtracted (or the blank is 

forced to zero) the detection limit can be written as: 

 

LLD, MDL, LOD = 3 × sbl  
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At this limit it is 93% certain that the signal is not due to the blank but 

that the method has detected the presence of the analyte (this does not 

mean that below this limit the analyte is absent). The calculated LLD, 

MDL or LOD should be evaluated using several checks to determine if it 

will meet all of the necessary criteria. The following five actions, which 

will be collectively referred to as the "Five Point Check", are simple 

ways to evaluate a calculated LOD : 

1. Does the spike level exceed 10 times the LOD? If so, the spike 

level is high. 

2. Is the calculated LOD higher than the spike level? If so, the 

spike level is too low. 

3. Does the calculated LOD meet regulatory requirement (i.e., 

permit limits)? 

4. Is the signal/noise (S/N) in the appropriate range? 

5. Are the replicate recoveries reasonable? 

 

Items 1, 2, and 3 are requirements for all LODs. Because even the lowest 

permit limits are substantially greater than the LODs which can be 

reasonably achieved for BOD, TSS, ammonia, and phosphorus, item 3 

can be ignored for wastewater laboratories whose testing is limited to 

these parameters. Items 4 and 5 are not required, but are useful for 

evaluating the LOD data. Due to the dependence of precision on 

concentration, the calculated LOD must be greater than one-tenth of the 

spike level. This is the maximum concentration for an LOD study, and 

concentrations below this maximum are preferable. At the other extreme, 

the calculated LOD must not be higher than the spike level. Logically, if 

the calculated LOD exceeds the spike level it is not statistically possible 

to differentiate the spiked samples from a blank (and the precision of the 

determination was very poor!). The following inequalities are useful for 

evaluating a calculated LOD: 

Accuracy (Recovery). Laboratory accuracy is evaluated by the percent 

recovery (%R) of the target analyte in spiked samples and also by the 
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recoveries of the surrogates in all samples and QC samples. Recovery  is 

defined as the 'fraction of the analyte determined after addition of a 

known amount of the standard analyte to a wastewater  sample'. In 

practice, control samples are most commonly used for spiking. The 

sample as well as the spikes are analyzed at least 10 times, the results 

averaged and the relative standard deviation (RSD) calculated. The 

recovery is calculated with: 

 

Recovery, % = [ ( Xs – X )/ Xadd ] x 100 

 

Where 

Xs = mean result of spiked wastewater samples 

X = mean result of unspiked wastewater samples 

Add = amount of added standard analyze 

Trueness. This   is  expressed by  the equation: 

Trueness, % = (X / µ) x 100 

 

Where 

X = mean of test results obtained for reference sample 

µ = "true" value given for reference sample 

Bias. It is more commonly used than trueness, and expressed by the 

equation: 

Bias, % = [(X – µ) / µ] x 100 

 

Precision. Precision is a measure of the degree to which data generated 

from replicate or repetitive measurements differ from one another. If 

calculated from duplicate measurements, relative percent difference is the 

normal measure of precision. 

RPD = [ (C1 x C2)/ (C1 + C2)/2 ] x 100 
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Where 

 RPD = relative percent difference 

C1   = larger of the two observed values 

C2   = smaller of the two observed values 

Better results are obtained from replicate  analyses performed on a 

reference sample. Numerically, precision is  expressed  by the relative 

standard deviation (RSD) or coefficient of variation (CV) 

Precision, % =  (S/X) x 100 

 

Where 

X = mean of test results obtained for the reference standard sample 

S = standard deviation of x ,[S
2
 =   ∑ (X1 – X)

2
/ n-1 ] 

n = degree of freedom 

Range is often used as an index of precision. For measurements such as 

pH, where the absolute variation is more appropriate, precision is usually 

reported as the absolute range of duplicate measurements: 

D  =  m1  -   m2 

 

Where     

D  = absolute range 

m1 = first measurement 

m2  = second measurement 

 

Control Charts. Control charts are used for recording internal quality 

control data .The principle of control charts is that internal quality control 

(IQC) data can be graphically plotted so that they can be readily 

compared and interpreted. Various types of control charts can be used 
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such as X-chart and  R-chart. X-chart is a graph with time (or assay 

batch) on the x-axis and the concentration of the variable in the reference 

material on the y axis. The mean of a number of control values obtained 

over a suitably long period of time is used as the central line in the chart. 

Two other lines above and two below the central line are also drawn. 

These are the upper and lower warning limits and the upper and lower 

action limits. The limits are based on two and three times the standard 

deviation of the batch means, respectively. Provided the distribution is 

normal, 95 per cent of results from assays in control will fall between the 

two warning lines. Action lines are normally placed at three standard 

deviations to either side of the target line and 99 per cent of normally 

distributed results should be between the action lines. Examples of 

typical X- charts are shown below. 

An R-chart is a similar control chart in which the mean range of repeated 

measurement is used as the central line, the control values being the 

difference between highest and lowest response value for a control 

sample in one batch. R-charts are normally used only with action limits. 

In the regular day-to-day use of  the control charts, an aliquot from an 

appropriate reference material is analyzed with every batch of samples 

and the measured concentration of the variable in the aliquot is plotted on 

the chart. 
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Typical X-chart and R-chart 

 

Out-of control situation exists according to ISO 13530 when: 

(1) One control value lies outside the action limit, 

(2) Two consecutive control values lie outside the warning limits, 

(3) Seven consecutive values appear with raising or failing tendency, 

(4) Ten out of 11 consecutive control values lie on one side of the 

central line in case of X-chart, 

(5) Seven consecutive values lie above the central line in R-charts. 

 

Out-of control situation requires prompt detailed checking of the 

analytical method and rejection of the assay data. Results outside the 

action limits should prompt detailed checking of the analytical method 

and rejection of the assay data. 
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Reproducibility. This is  a measure of the spread of results when a 

sample is analyzed by different laboratories .This is a  measure of 

agreement between results obtained with the same method on 

identical test or reference material under different conditions 

(execution by different persons, in different laboratories, with 

different equipment and at different times). The measure of 

reproducibility R is the standard deviation of these results sR, and for 

a not too small number of data (n < 8) R is defined by (with 95% 

confidence): 

R = 2.8 × sR  

(Where 2.8 = 2 and is derived from the normal or Gaussian 

distribution; ISO 5725). 

 

Repeatability. The measure of agreement between results obtained 

with the same method on identical test or reference standard sample 

under the same conditions (job done by one person, in the same 

laboratory, with the same equipment, at the same time or with only a 

short time interval). Thus, this is the best precision a laboratory can 

obtain: the within-batch precision. The measure for the repeatability 

r is the standard deviation of these results sr, and for a not too small 

number of data (n> 10) r is defined by (with 95% confidence): 

 

 

Representativeness. Representativeness is the degree to which data from 

the project accurately represent a particular characteristic of the 

environmental matrix that is being tested. The Water  staff designs the 

sampling scheme, including sampling locations and the number of 

samples to ensure representativeness of samples of each matrix or 

product of chemical processes being sampled. The Water staff also 

r = 2.8 × sr  
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ensures representativeness of samples by adherence to standard field 

sampling and analysis protocols and by using standard laboratory 

protocols. 

 

Completeness. Completeness is the percentage of valid results obtained 

compared to the total number of samples taken for a parameter. Since 

sampling during inspections, complaint response and technical assists are 

usually grab samples and limited in number of samples, the lab  expects 

the number of valid results from the analyses to be equal to or better than 

85%. A simple equation for completeness is defined as: 

 

% C = (V/T) x 100 

 

Where    % C = percent completeness 

V   = number of measurements judged valid 

T = total number of measurements 

 

Comparability. Comparability is a qualitative term that expresses the 

measure of confidence that one data set can be compared to another and 

can be combined for the decision(s) to be made. The Water staff ensures 

Comparability by using standard sample collection, preparation and 

handling procedures, EPA-approved analytical methods and holding 

times, and by following the QA/QC protocols set by the lab. 

 

Corrective Action: 

 

An appropriate series of corrective actions can be taken to keep the 

Quality control, these are: 
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 Review quality control limit calculations for obvious errors. 

 Rest the data for outliers, exclude any that are identified as 

such, and re-calculate control limits. 

 Review matrix spike preparation procedures to determine if 

any errors were made. 

 

The laboratory continually monitors their results for quality control 

sample determinations and takes appropriate action to correct problems. 

Frequently, samples may be re-analyzed after an analytical problem is 

corrected. This is also the case for location measurements with respect to 

check standard results. Due to sample holding time limitations, re-

analysis is usually not possible if problems are discovered in field QC 

data. Corrective courses applying to subsequent data collection are 

possible . However, if data are compromised due to poor precision, the 

source of the variability will determine the course of action that is 

required. Possible actions include: 

1) Changing the standard operating procedures or instrumentation. 

2) Informing the laboratory when lab error appears to be the source (and 

possibly changing analytical methods); 

3) Re-evaluating the required precision, when it appears that the required 

error is unattainable. 

 

A persistent, consistent bias in the data may warrant adjusting the values, 

otherwise the corrective action for bias will be to inform the lab, which 

will be expected to address the problem. Significant changes in methods, 

instrumentation, or methodology will be made only after it has been 

documented that these changes will not bias the data. Summary of an 

internal quality control program f or each parameter is: 

 Analyze five standard solutions at six different known 

concentrations covering the working range to develop a 

calibration curve or, when a calibration curve already exists, 
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analyze two standard solutions at different known 

concentrations covering the working range to validate the 

existing calibration curve. 

 Analyze one method blank per set of 20  wastewater samples. 

 Analyze one field blank per set of wastewater samples. 

 Analyze one duplicate of a wastewater sample chosen at 

random from each set of up to 20 samples. 

 Analyze one wastewater sample that has been spiked with a 

known amount of the variable as a recovery check. This sample  

should have a matrix similar to those of the wastewater samples 

being processed. 

 

When data quality criteria are not met, corrective action procedures must 

be put into effect. As a general guideline, if ion balances do not agree 

within ± 10%, then a corrective action process should be initiated. For 

duplicate samples, the routine precision criterion is ± 20% Relative 

Percent Difference (RPD), unless the value is less than 2.0 meq/L. If so, 

then use 0.4 meq/L. These criteria may not be achievable at very low 

concentrations, and in this case precision is determined by absolute range 

of duplicate analyses. Field duplicates are collected at a ten percent 

frequency, and are used as a quality control check on the overall 

monitoring system. The QA chemist reviews field duplicate precision, 

and corrective action is initiated when poor precision is obtained. This 

corrective action process may include reanalysis, when holding time and 

sample quantity permit. 

 

When an “out of control” condition is identified (e.g. either control limits 

or holding time has been exceeded), the analyst is responsible for 

initiating corrective action, which may consist of: 
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The analytical system is recalibrated or verified, and the analysis is 

repeated, if holding time and remaining sample volume permits. 

The “out of control” condition is documented, corrective action is 

taken, and the results are documented on an Incident Report Form and 

should be  investigated .and corrected. If time for reanalysis exceeds the 

allowable holding time for the analyte, then the following procedure is 

suggested: 

1. The sampler is notified, and re-sampling is requested, or 

2. If re-sampling is not feasible, and the particular analytical results 

are not critical, then the initial analytical results are flagged and 

reported as an "estimate", indicating that all of the QC criteria have 

not been met. 

 

Preventive Maintenance: 

 

Preventive maintenance is performed, according to the procedures and 

the frequencies outlined in instrument manufacturers‟ manuals. Control 

charts indicating trends, or exceedance of control limits, are employed to 

help identify equipment possibly requiring servicing or maintenance. 

Instrument maintenance logs are kept. This log documents repair and/or 

maintenance. Maintenance contracts are obtained for analytical balances, 

autoclaves, and analytical instruments, to assure their performance 

remains accurate and dependable. 

 

Training Requirements: 

 

Water staff are required to have training in analysis, instrumentation, 

applied statistics, quality, sampling, sampling handling and transport, 

sample documentation. Training should also includes filling out the 

"Chain-of-Custody" or "Transmission Forms", field analysis, and filling 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

99 

 

out the "Sampling Checklist". However, training may also be obtained by 

“mentoring” provided by senior staff, and by coordination with the 

subcontracted laboratory or universities and institutions. Laboratories 

performing analytical work for EEAA should have extensive knowledge 

and skill in execution of the analytical methods being requested. 

Information on laboratory staff competence is usually provided in the 

Quality Management record. 

 

Documents and Records: 

 

The water staff fills out the "Sampling Checklist", and a field logbook or 

field data sheets with “write in the rain” ink or pencil, as appropriate. 

Changes are made by crossing out errors and adding correct information. 

The checklist, logbook or data sheet should not be erased. Logbooks 

should be bound with numbered pages shall include: 

In addition to the checklist, field logbooks, field data sheets, "Chain-of-

Custody" , "Transmission Forms" , laboratory analysis and laboratory QC 

reports , documentation may include: 

• Investigation summary 

• Inspection checklist 

• Record of sampling 

• Inspection report 

• Laboratory raw data, 

• Discharge monitoring reports (DMRs) 

• MSDS sheets, chemical labels, photographs, drawings 

• Permits, certifications, authorizations, 

• Workplans, monitoring plans 

• Correspondence with affected/involved parties, agencies, or others. 

 

All documents, records, data collected, final  "Sampling  Checklists", and 

final reports shall be  be stored. Pertinent data, which has been verified 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

100 

 

and validated, must be  entered into the STORET database system, when 

available. This information may be requested by the water staff. The 

laboratory is responsible for verification and validation of its laboratory 

analysis results prior to release. The Chain-of-Custody or Transmission 

form and laboratory QC sheets will accompany all laboratory data results 

back to the water  staff and the laboratory will provide information to the 

water staff on any qualified data results. 

 

Data Reporting. Only data that have been validated and qualified, as 

necessary, shall be entered into water analysis databases. If, for any 

reason, the inspection schedules, sampling and analytical procedures 

specified cannot be followed, the water staff will describe these 

departures along with any QC/QA corrective actions in the "Sampling 

Checklist" and relay this information to the quality manager. for 

resolution. Database entries will be flagged as appropriate if they are 

outside QC/QA acceptable ranges. If necessary, the final report will 

discuss any QC/QA issued raised during the monitoring, as well as 

QC/QA resolution of these issues. 

 

Data Acquisition. Non-direct measurements include data from previous 

studies, information gathered about the facility, maps and GPS to 

determine sampling locations, etc. The water  staff  will determine when 

and how previously collected data will be used, and will document the 

data quality objectives for their use. 

 

Data Management. For each sampling event, the "Sampling Checklist" 

must be completely filled out.  Field logbooks and data sheets, photos, 

maps, and GPS location data as well as field sample labels and "Chain-

of-Custody" or "Transmission Forms" will be used as required to 

document sampling and inspection activities. Field duplicates will be 

identified as such only in the checklist, field logbook or in field data 
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sheets. For laboratory analyses, field duplicates will be assigned separate 

unique sample identifier numbers and will be submitted “blind” to the 

analytical laboratory. If possible, laboratory data will be transferred 

electronically to the lab quality manager to reduce transcription errors, to 

allow for graphing information, and to allow data to be stored in the data 

base. Final reports will be developed according to lab guidance 

documents. All reports, including those for potential enforcement cases, 

will be completed within 10 days of the sampling event date, if possible. 

Validated laboratory results and interpretation (as applicable) will be 

appended. Photographs and other supporting data along with the final 

report will be used to determine permit, certification, authorization or 

other water quality compliance. All data generated during this project 

will be processed, stored, and distributed according to the lab  guidance 

documents. 

 

Data Verification. The primary goal of verification is to document that 

applicable method and procedural requirements were met in the field 

sampling and laboratory analysis. Verification checks to see if the data 

were complete, if sampling and analysis matched the requirements, and if 

the "Standard Operating Procedures (SOPs)" were followed. Verification 

of data compiled for a sampling event is the responsibility of the water  

staff. Verification should cover at least 5% of the data generated within 

the water monitoring activities each year. 

 

Data Validation. Data validation determines whether the data sets meet 

the requirements of the Quality Assurance Guidelines. That is, were the 

data results of the right type, quality, and quantity to support their 

intended use? Data validation also attempts to give reasons for sampling 

and analysis anomalies, and the effect that these anomalies have on the 

overall value of the data. All data generated will be validated in 

accordance with the QC/QA requirements specified in the methods and 

the technical specifications outlined in the lab manual. Raw field data 
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will be maintained by the water  staff who collected it. Raw laboratory 

data will be maintained by the laboratory. The laboratory may archive the 

analytical data into the laboratory data management system. All data will 

be kept a minimum of 3 years. 

 

The summary of all laboratory analytical results will be reported to the 

water Quality manager. Data validation will be performed by the 

laboratory for all analyses prior to the release of data. All data will be 

validated according to the laboratory‟s  SOPs. The rationale for any 

anomalies in the QC/QA of the laboratory data will be provided to the 

water staff with the data results. Completed "Chain-of-Custody" or 

"Transmission Forms "will be sent back from the laboratory to the water 

quality manager. Data will be qualified as necessary. Sampling may need 

to be repeated. Unacceptable data (i.e., data that do not meet the QA 

measurement criteria of precision, accuracy, representativeness, 

comparability and completeness, etc.) will not be used or if used, the 

problems with the data will be clearly noted in the final report. Any 

actions taken to correct QC/QA problems in sampling, sample handling, 

and analysis will be noted. The water staff will keep the record of any 

QC/QA issues and QC/QA corrective actions taken in the space provided 

in the "Sampling Checklist". The water  Quality manager  is responsible 

for reviewing field log notebooks and field data sheets for accuracy and 

completeness within 48 hours of each inspection, if possible. Water  staff 

will calculate the Relative Percent Difference (RPD) between field 

duplicate samples to determine if QC/QA objectives for field precision 

have been met. 

 

Sample results provided to the water staff by the laboratory, after these 

data have been verified and validated by the laboratory Quality manager, 

will become part of the permanent file for each facility or project. Water 

staff will compare the sample information in the field log notebooks 

and/or data field sheets with the laboratory analytical results to ensure 
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that no transcription errors have occurred, and to check the Relative 

Percent Difference (RFD) between duplicate samples sent “blind” to the 

laboratory. Laboratories calculate and report the RPD of analytical 

duplicate samples and report this information in the QC data sheets 

which accompany the data results. RPD's greater than the assigned limit 

will be noted. Water staff, along with Water quality manager will decide 

if any QC/QA corrective action will be taken if the RPDs exceed the 

criteria. If evidence of QC/QA non-compliance is observed with the data, 

additional sampling and analysis may be required. 

 

Data Reconciliation. All data and related information obtained during 

the monitoring services, such as the final report, data report package or 

inspection report, will be filed. Water staff will check the original  

against the information obtained and determine if the data  meet the 

original intent. If there are discrepancies, these will be addressed before 

the next sampling event. 

 

Data Assessment/Oversight. An internal assessment of water 

monitoring activities will be performed annually. An audits of field 

activities and/or laboratory activities on at least 5% of the water 

monitoring activities. Results of such assessments or audits will be 

reported to water Quality Manager with recommendations for QC/QA 

improvements. 
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Quality Control Requirements: 

 

Quality Control measures in the field include but are not limited to: 

• Proper cleaning of sample containers and sampling equipment, 

• Maintenance, cleaning and calibration of field equipment/ kits per the 

manufacturer‟s 

and/or laboratory‟s specifications, 

• Use of chemical reagents and standard reference materials prior to 

expiration dates, 

• Proper field sample collection and analysis techniques, 

• Correct sample labeling and data entry, 

• Proper sample handling and shipping or transport techniques, 

• One field duplicate per set of 10 samples (minimum of 1). 

 

Quality Control in laboratories includes the following: 

• Laboratory instrumentation calibrated with the analytical procedure, 

• Laboratory instrumentation maintained in accordance with the 

instrument manufacturer‟s specifications. 

• Method Blanks, Matrix spike/matrix spike duplicates, sample 

duplicates, etc. 

• Laboratory data verification and validation prior to sending data results. 

. 

A water  staff member  shall perform the field data verification and 

validation, and reviews the laboratory reports. The water  staff reviews 

these data to ensure that the required QC/QA measurement criteria have 

been met. 
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Equipment Testing, Inspection and Maintenance: 

 

Water staff in each  lab will ensure that instruments and kits are in good 

working order. Prior to a sampling event, all sampling instruments and 

equipment will be tested and inspected in accordance with 

manufacturers‟ specifications. All standard reference materials and kit 

chemicals will be inspected to ensure that expiration dates have not been 

exceeded. For each sampling event, a water staff  will document on the  

Checklist  that required testing, inspection and maintenance have been 

performed. 
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Water Sampling 
 

Sampling Plan Checklist: 

 

Sampling Plan Checklist is a summary of site-specific sampling and 

analysis requirements of a sampling event. The QC/QA information 

includes sampling methods, sample containers, holding times, and 

approved analytical methods. The site-specific Sampling Plan Checklist 

contains: 

• Site information such as facility or project name, address, water 

body, latitude/longitude, file number, permit number (if 

applicable), contact person, contact person‟s phone number and/or 

email address, 

• Sampling date/s and sampling location/s such as the effluent or 

river reach, 

• Name/s of the EEAA staff setting up and conducting the 

monitoring activities, reviewing data and preparing reports, 

• The list of parameters that will be sampled for and analyzed in 

the field and those that the laboratory will perform, 

• List of QC/QA measures such as duplicate samples, blind 

samples, etc., 

• QC/QA problems encountered in the field and/or laboratory and 

any QC/QA corrective actions taken, 

• Water staff member responsible for the sampling event - 

signature and date. Whenever samples are collected and/or 

analyzed in the field, the water staff member fills out the site-

specific 'Sampling Checklist" for each sampling event. As much 

of the Checklist as possible is filled out prior to the event. Items 

that may be known prior to sampling are the facility name, 

sampling dates and locations, parameters, subcontracted 
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laboratory, etc. Because a sampling event involves unknowns, the 

Sampling Plan Checklist is taken into the field and filled out as 

necessary. 

 Items which are required to be completed in the field include: 

• Any new sampling locations 

• Any new parameters 

• QC/QA problems identified in the field such as malfunctioning 

equipment, broken vials, etc., as well as QC/QA corrective actions 

taken, 

• Any changes or departures from the QC/QA protocols described 

in this manual, such as using non EPA-approved methods as well 

as the rationale for these changes or departures. 

 

In summary, the site-specific Sampling Plan Checklist must include: 

• Name of the facility, project or event, 

• Physical location (GPS) and address if applicable, 

• Folder names, if applicable, 

• Site contact person, phone number, email address, if applicable, 

• Name of  water staff person(s), 

• Sampling date/s and sampling locations, 

• Parameters to be sampled or analyzed, 

• List of QC/QA measures such as duplicate samples, blind 

samples, etc., 

• Field or lab QC/QA problems identified and QC/QAC corrective 

actions taken, 

• Name of  data reviewer/s 

• Dated signature of water staff member responsible for sampling 

event. 

Representativeness of Samples .When water samples are taken in response to 

water pollution complaints, care should be taken to ensure the sampling 

sites are representative of the pollution event; e.g., at the pollution site, 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح  ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

108 

 

and above and below it. When a sample is  taken at a wastewater facility 

discharge line, a volume of water equal to at least ten times the volume of 

the sample discharge line will first be discharged into a bucket or similar 

container, to clear the line of standing water and possible contamination. 

Since many wastewater treatment facilities do not have a discharge line 

faucet, it is acceptable to take the sample from the last effluent chamber, 

while taking precautions to avoid sample contamination. 

 

Grab Sample. Grab samples consist of either a single sample or 

individual samples collected over a period of fifteen minutes or less. The 

quantity collected is determined by the type and number of analytical 

parameters. Grab sampling is useful when the waste stream is not 

continuous, such as the cases of batch discharges and intermittent flows. 

Grab sampling may also be appropriate when the characteristics of the 

waste stream are known to be constant through time. Samples for certain 

parameters are required to be collected as grab samples .Grab samples are 

most often collected manually. Grab samples are generally authoritative 

in nature. Sample bottles will be filled sequentially, normally being filled 

to the shoulder of the bottle, leaving a small space for expansion and 

mixing. 

 

Composite Sample.  Samples will be composited directly into the 

sample bottles and collected sequentially. Between composite aliquots, 

bottles will be  kept in a cooler with ice, to reach and maintain a sample 

temperature of 4 ± 2°C. The time of the initial portion of the composite, 

composite intervals, and the final compositing time will be noted in the 

field logbook or data sheets. The sample time listed on the "Chain-of- 

Custody" or "Transmission Form" and the sample bottle will be the time 

of the final sample composite  portion. . Four types of composite samples 

are listed below: 

1. Time Composite (TC). A sample comprised of a varying number of 

discrete samples (aliquots) collected at equal time intervals during the 
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compositing period. The TC sample is typically used to sample 

wastewater or streams. 

2. Flow Proportioned Composite (FPC). A sample collected 

proportional to the flow during the compositing period by either a time-

varying/constant volume (TVCV) or time constant/varying volume 

(TCVV) method. The TVCV methods typically used with automatic 

samplers that are paced by a flow  meter.  The TCVV method is a manual 

method that individually proportions a series of discretely collected 

aliquots. The FPC is typically used when sampling wastewater. 

3. Areal Composite. This is a sample composited from individual, equal 

aliquots collected on an areal or horizontal cross-sectional basis. Each 

aliquot is collected in an identical manner. An example is a sediment 

sample composited from quarter-points of a stream. 

4. Vertical Composite. It is a sample composited from individual, equal 

aliquots collected from a vertical cross section. Each aliquot is collected 

in an identical manner. Examples include vertical profiles in lakes and 

estuaries. 

 

Quality  Control Sample. This is a collected sample during field studies 

for various purposes which include the isolation of side effects (control 

samples), define background conditions (background sample), or 

evaluate field/laboratory variability (spikes and blanks, trip blanks, 

duplicate, split samples). The definitions for specific quality control 

samples are listed below. 

 

Control Sample. It is a discrete grab sample collected to isolate a source 

of contamination. Isolation of a source may require the collection of both 

an upstream sample at a location where the medium being studied is 

unaffected by the site being studied, and a downstream control which 

could be affected by contaminants contributed from the site under study. 
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Background Sample. It is a sample (usually a grab sample) collected 

from an area, water body, or site similar to the one being studied, but 

located in an area known or thought to be free from pollutants of concern. 

 

Duplicate Sample. It is two or more samples collected from a common 

source. The purpose of a duplicate sample is to estimate the variability of 

a given characteristic or contaminant associated with a population. 

 

Trip Blank. It is a sample which is prepared prior to the sampling event 

in the actual container and is stored with the investigative samples 

throughout the sampling event. They are then packaged for shipment 

with the other samples and submitted for analysis. At no time after their 

preparation are trip blanks to be opened before they reach the laboratory. 

Trip blanks are used to determine if samples were contaminated during 

storage and/or transportation back to the laboratory (a measure of sample 

handling variability resulting in positive bias in contaminant 

concentration). If samples are to be shipped, trip blanks are to be 

provided with each shipment but not for each cooler. 

 

Equipment  Field Blank. It is a sample collected using analyte-free 

water which has been run over/through sample collection equipment. 

These samples are used to determine if contaminants have been 

introduced by contact of the sample medium with sampling equipment. 

Equipment field blanks are often associated with collecting rinse blanks 

of equipment that has been field cleaned. An example is a purified water 

chlorophyll a blank which is subjected to the chlorophyll filtering 

process. 

 

Field  Blank. It is a sample that is prepared in the field to evaluate the 

potential for contamination of a sample by site contaminants from a 

source not associated with the sample collected (for example air-borne 
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dust or vapors which could contaminate an organics and/or metals 

sample). Purified organic-free water is taken to the field in sealed 

containers or generated on-site. The water is poured into the appropriate 

sample containers at pre-designated locations at the site. Field blanks 

should be collected in dusty environments and/or from areas where 

volatile organic contamination is present in the atmosphere and 

originating from a source other than the source being sampled. Samples 

will be listed as “composite” or “grab” on the "Chain-of- Custody" or 

"Transmission Form" and in field logbook or field data sheets. 

Sample Containers and Equipment: 

 

All sampling equipment and sampling containers must be certified clean 

by the laboratory providing them, or cleaned according to the 

manufacturer's equipment specifications or the analytical laboratory. 

Bottles supplied by a laboratory are pre-cleaned and must never be 

rinsed, and will be filled only once with sample. All previously used 

sampling equipment must be properly decontaminated before sampling 

and between sampling locations to prevent introduction of cross-

contamination. Washwater and rinsate solutions must be collected in 

appropriate containers and disposed of properly in accordance with 

federal, state, and local regulations. Individual sample containers will be 

placed immediately into a cooler containing ice, to reach and maintain a 

sample temperature of 4 ± 2°C. All samples will be collected and 

transported to the analytical laboratory with proper sample custody 

and/or transmission documentation. 
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Sampling of Water: 

 

Because stream waters are usually well mixed vertically, subsurface 

sampling at a convenient depth is adequate for collection of 

representative samples at a given point. Subsurface samples are taken 

within the upper meter or may be a composite of two or more strata. The 

sampler should take into account thermal stratification due to discharges 

or tributaries when the sampling plan is being developed. 

 

Lakes, Ponds, Reservoirs. In shallow waters (2 to 3 m), samples shall be 

collected at 0.5 to 1 m. In deeper water, samples should be collected at 

regular depth intervals. 

 

Ground Water Wells. Only grab samples may be obtained. The well 

should be purged of at least three casing volumes of water before sample 

collection, and the purged well should be allowed sufficient time to 

equilibrate and fines to settle. If a bailer is used, it should be slowly 

lowered and raised to minimize disturbances. Samples should be taken as 

close as possible to the water level, unless analysis indicates that 

contamination is at a different depth. An equipment blank, a portion of 

rinsate, should be collected into a separate container and analyzed along 

with the other groundwater samples. Bailing strings and wires and other 

disposable sampling tools must be properly disposed of after use at each 

well. 

 

Wastewater Discharge. A "representative sample" is often defined as a 

sample that reflects one or more characteristics of the population being 

sampled. For example, the characteristic which is desired to be reflected 

by the sample may be the average, minimum, or maximum concentration 

of a constituent of concern. Ultimately a representative sample is defined 

by the study objectives. Stratification and Heterogeneous Wastes 
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Environmental media, as well as waste matrices, may be stratified, i.e., 

different portions of the population, which may be separated temporally 

or spatially, may have similar characteristics or properties which are 

different from adjacent portions of the population. 

 

Sampling Procedures: 

The water staff collecting samples should wear disposable gloves and 

safety eyewear if needed, and observe precautions while collecting 

samples, remaining aware of the potential chemical and biological 

hazards present. The water staff collecting samples will take care not to 

touch the insides of bottles or lids/caps during sampling. 

 

Sample Custody Procedures: 

Samples will be kept in the custody of the water staff. "Chain-of-

Custody" or "Transmission Forms" will accompany all samples to 

subcontracted laboratories. Custody seals will be placed on shipping 

containers if the water staff decides seals are necessary. 

 

Shipping Requirements: 

Packaging, marking, labeling, and shipping of samples will be carried 

out. Staff should receive the necessary training for shipping samples. 

Holding time limitations will be considered when decisions are made 

regarding sampling and shipping time. 
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Common Types of Quality Control Samples Used in 

Water-Quality Monitoring 

Type Description Purpose Alternative Comments 

Replicate 

samples 

Multiple samples 

are collected from 

the environment 

at the same time 

and place, using 

the same method. 

Evaluate the 

variability in 

sampling and 

analysis 

processes. 

No other good 

way to estimate 

the 

reproducibility of 

environmental 

sampling. 

Estimate sampling 

process variability, 

by using in 

conjunction with 

split samples 

Split 

samples 

One sample 

collected from the 

environment is 

divided into two 

or more 

equivalent parts. 

May be done in 

field or at lab. 

Evaluate analysis 

variability, if 

sent to the same 

lab. Evaluate 

interlaboratory 

bias if sent to 

different 

laboratories. 

Many other ways 

of determining 

laboratory 

variability or 

interlab bias are 

possible. This 

method has the 

advantage of 

being matrix-

specific. 

Sample-splitting 

process may not 

produce exact 

replicates. Also, 

splitting procedure 

may introduce 

contamination, or 

allow loss of 

analyte through 

volatilization or 

sorption. 

Spiked 

samples 

Measured 

amounts of 

analytes are 

added to known 

volumes of 

sample. Analyses 

are compared to 

those of unspiked 

sample, 

identically 

treated. 

 

Evaluate 

recovery of the 

analyte(s) from 

the specific 

sample matrix by 

the analytical 

method. 

Laboratories 

usually have 

recovery data for 

normal sample 

matrices. Spikes 

are useful for 

unusual matrices. 

Recovery of spikes 

may not accurately 

represent recovery 

of native materials. 
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Surrogate-

spiked 

samples 

Measured 

amounts of 

surrogate 

compounds are 

added to known 

volume of 

sample. 

Evaluate the 

recovery of 

analytes by 

monitoring 

recovery of a 

chemically 

similar 

compound. 

Analyte spike 

provides similar 

data, but requires 

to analyses. 

Typically used 

with multi-analyte 

organic methods. 

Synthetic 

samples 

A known 

concentration of 

analyte(s) is 

added to a matrix 

(commonly 

source water; 

occasionally a 

synthetic matrix 

such as seawater). 

Document the 

bias of a 

laboratory‟s 

analyses. 

Reference 

samples, spiked 

samples may also 

be used to test 

bias. 

Unless a synthetic 

matrix is created, 

results do not take 

matrix effects on 

bias into account 

and therefore tend 

to give optimistic 

results. 

Reference 

samples 

An actual 

environmental 

sample in which 

the “true” 

concentration of 

analytes is 

known, through 

multiple analyses 

by multiple 

laboratories, 

using multiple 

methods. 

Document the 

bias of a 

laboratory‟s 

analysis. 

Synthetic 

samples, spiked 

samples may also 

be used to test 

bias. Reference 

samples provide 

an absolute 

standard, not 

prepared by the 

user. 

Matrix-specific 

reference materials 

may be difficult or 

impossible to 

obtain. Non-matrix 

specific reference 

samples may 

provide misleading 

results. Reference 

samples are used 

sparingly because 

they are expensive. 
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Data Quality Objectives (Quality Indicators) 

 

Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precision 

(RPD) 
Completeness Preservation Volume Container 

Holding 

Time 

Bacteria, 

(total fecal 

coliform) 

SM9221 or 

9222 

1 FC/100 

ml 

1 FC/100 

ml 
NA NA 85-100% Na2S2O3

a 
100 ml 

Sterile 

plastic 
6 Hours 

Biological 

Oxygen 

Demand 

(BOD5) 

EPA405.1 

or 

SM5210B 

2 mg/L 2 mg/L 80-120 <30% 85-100% 4ºC 1L Plastic 48 Hours 

Chemical 

Oxygen 

Demand 

(COD) 

EPA 410 

or SM5220 

Lab 

Control 

Chart 

5 mg/L 85-115 <20% 85-100% 

Analyze 

immediately or 

add H2SO4 to 

pH <2 

125 ml Plastic 28 days 

Chlorine, 

Total 

residual 

EPA330.1-

330.5 or 

SM4500 

0.1 mg/L 0.1 mg/L NA <30% 85-100% N/A NA NA 
Do in the 

field 
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Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precision 

(RPD) 
Completeness Preservation Volume Container 

Holding 

Time 

Dissolved 

Oxygen 

EPA 360.2 

or SM4500 
0.05 mg/L 0.05 mg/L 85-115 <30% 85-100% N/A 300 ml Plastic 

Do in the 

field 

Total 

Nitrogen 

(ammonia, 

nitrate, 

nitrite, TKN) 

SM 4500 

or EPA350 

series 

0.06 mg/L 0.06 mg/L 70-130 <30% 85-100% 

Analyze 

immediately or 

add H2SO4 to 

pH <2 Cool to 

4ºC 

500 ml 
Plastic or 

Glass 
28 days 

pH EPA150.1 

0.1 

standard 

units 

0.1 

standard 

units 

0.1 pH 

units 

0.1 pH 

units 
85-100% N/A NA NA 

Do in the 

field 

Total 

Phosphate or 

o-Phosphate 

EPA 365 

series or 

SM4500 

0.01 mg/L 0.01 mg/L 70-130% <30% 85-100% 

Analyze 

immediately or 

add H2SO4 to 

pH <2 Cool to 

4ºC 

100 ml 
Plastic or 

Glass 
48 hours 

Specific 
EPA120.1 

or 
0.07 0.07 uS/cm 85-115% 10% 85-100% NA N/A Plastic, Do in the 
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Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precision 

(RPD) 
Completeness Preservation Volume Container 

Holding 

Time 

Conductance SM2510B uS/cm glass field 

Total 

Organic 

Carbon 

EPA 415.1 

or SM5310 
1 mg/L 1 mg/L 85-115% <20% 85-100% 

Cool to 4ºC, 

add HCl, 

H2SO4 or 

H3PO4 to <pH2 

125 ml 
Amber 

Glass 
28 days 

Turbidity 

EPA180.1 

or 

SM2130B 

01. NTUs 01. NTUs 85-115% <20% 85-100% Cool to 4ºC 100 ml 
Plastic or 

Glass 

48 h. or 

do in the 

field 

Temperature 

ºC 

EPA170.1 

or 

SM2550B 

0.1 ºC 0.1 ºC 90-110% <10% 85-100% N/A N/A N/A 
Analyze 

in field 

Total 

Suspended 

Solids 

EPA 160 

series or 

SM2540 

0.2 mg/L 4 mg/L 85-115% <20% 85-100% Cool 4ºC 1 L 
Plastic or 

glass 
7 days 

Total 

Settleable 

EPA 160.5 

or SM2540 

0.2 

ml/L/hr 
0.2 ml/L/hr 85-115% <20% 85-100% Cool 4ºC 1 L 

Imhoff 

cone 

Analyze 

as soon 
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Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precision 

(RPD) 
Completeness Preservation Volume Container 

Holding 

Time 

Solids as 

possible 

Total 

Recoverable 

Metals 

EPA 200 

series or 

SM 3100 

series 

See 

specific 

metal 

See 

specific 

metal 

See 

specific 

metal 

<20% 85-100% 

Add HNO3 to 

<pH 2 except 

for Hg and Cr 

VI 

100 ml Plastic 28 days 

Volatile 

Organic 

Compounds 

(VOCs) 

SM 8260B 

or 6400 

See 

specific 

VOC 

See 

specific 

VOC 

See 

specific 

VOC 

<20% 85-100% 
Na2S2O3 to 

pH<2 
40 ml 

Special 40 

ml glass 

vial 

14 days 
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Common Types of Quality Control Blank Samples 

Used in Water-Quality Monitoring 

 

Type Description Purpose Alternative Comments 

Source 

water blank 

A portion of the 

water that is used 

as the source of 

all blanks, and as 

the matrix for all 

QC samples, is 

analyzed. 

Document that 

the source 

water is free of 

contamination. 

Buy certified 

source water 

from the 

laboratory or a 

commercial 

supplier, and 

accept their 

analysis. Use 

water from a 

deionizer in the 

field laboratory 

Field-lab deionizers 

may be a significant 

source of 

contamination, and 

should be monitored 

with conductance 

meters, using a safe 

cutoff value. The 

value chosen will 

depend on the 

detection limit of the 

analyses being 

performed. 

Field blank 

Source water in 

taken to the 

sampling site and, 

as nearly as 

possible sampled, 

preserved, and 

bottled in the 

same way as the 

environmental 

samples. 

 

Document that 

the field 

sample 

handling 

process is not 

introducing 

contamination. 

No reasonable 

alternative. 

Necessary for all 

but the roughest 

reconnaissance 

studies. 

If contamination is 

found in the analysis 

of the field blank, it 

gives no indication of 

the source, only that it 

has occurred. Also, it 

is often not possible 

to sample the source 

water exactly the 

same way as the 

environmental. 

 

Ambient 

atmosphere 

A sample 

container of 

Document that 

the atmosphere 

Test the 

atmosphere for 

Especially important 

for relatively “clean” 
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blank source water is 

exposed to the 

atmosphere at the 

sampling site for 

the same amount 

of time required 

to handle a 

sample. 

of the sampling 

site is not 

introducing 

contamination. 

analytes to be 

determined in 

the samples. 

ground water samples 

collected in surface 

environments that are 

highly contaminated, 

either by volatile 

constituents or air 

borne particulates. 

Equipment 

blank 

A source water 

sample is passed 

through the 

sampling, 

splitting, or 

filtration 

equipment, then 

bottled and 

preserved like a 

sample and sent 

to the lab. 

Document that 

the sampling 

equipment is 

not introducing 

contamination. 

Super-clean the 

equipment 

before coming to 

the field, seal it 

in a protective 

container, and 

use it only once 

per trip, to 

ensure that no 

contamination is 

introduced. 

Separate blanks for 

sampler, splitter, 

pump, filter, etc., may 

be used to identify 

individual sources of 

contamination. 

Analyze total 

equipment blank first. 

If it is blank, no 

further tests needed. 

Preservation 

blank 

A source water 

sample that has 

been preserved 

exactly as the 

environmental 

samples, is 

analyzed. 

Document that 

the 

preservative, 

and the act of 

adding it to the 

sample, is not 

introducing 

contamination. 

Use pretested 

preservative 

supplied by the 

lab, and assume 

that the 

operation of 

introducing 

preservative in 

the field isn‟t 

causing 

contamination. 

If preservation blanks 

show no 

contamination, there 

is no need to analyze 

separate source 

blanks. 
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Type Description Purpose Alternative Comments 

Trip blank A sample of 

source water, 

preserved and 

contained 

identically to the 

samples, is 

shipped with 

environmental 

samples. 

Document that 

contaminants 

are not 

introduced 

during 

shipping. 

Detect 

contamination 

during shipping, 

from atmospheric 

or 

container/closure 

sources, or from 

other samples. 

Most necessary when 

volatile analytes will be 

determined. Cross 

contamination may occur 

between “clean” and 

“loaded” samples 

shipped together. 

Laboratory 

blank 

A source of water 

sample is 

prepared at the 

laboratory, and 

analyzed along 

with the 

environmental 

samples. 

Document that 

contamination 

has not 

occurred during 

lab storage, 

subsampling, 

and analysis 

If the blank shows 

no contamination 

throughout the 

entire sampling 

and analysis 

process, the 

absence of 

contamination in 

both field and lab 

is documented, 

and separate lab 

blanks are 

unnecessary. 

If the field blank shows 

contamination, the 

laboratory blank helps 

identify its source as 

being in the field or in 

the laboratory. 
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Control charts 

 

 

 Control chart: Is one of the most important tools for routine 

surveillance of the quality of measurement in a laboratory Control 

charts are visual tool for checking that the process is in statistical 

control 

. 

 Various types of control charts :Have been developed but those in 

general use in measurement laboratories are called X-charts, R-charts 

and the special cases the D- and r-charts. 

 

 Control value: The value entered on the control chart of the control 

sample which may be reference material or ……    (Table 1) 

 

 Response value: Experimental value obtained by the measurement 

process 

 

 Control line:  values of the control samples as they are produced. 

 

 Warning limit: upper and lower limits there are 95% probability for 

finding all control values. Control value 2 or 2 standard deviation. 

 

 Action limit or control limit: Upper and lower limit within which 

99.7% of control values are expected. Control value 3. 
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X-chart 

Control line (CL) Value of Reference material or 

control sample with known 

concentration 

Or X`(mean of known value 

Warning limit (WL) CL  2sx 

Action limit (AL) CL  3sx 

Response value Values of X for each batch 

(AL) 

(WL) 

(CL) 

(WL) 

(AL) 

 

R-Chart 

Central line (CL) Difference between the highest 

and the lowest result for a 

synthetic control sample or 

reference material measured 

within a batch 

R = d2SW or average of the 

range for different control 

samples or blank samples (R) 

Upper action limit (UAL) D4*R (D4 = 3.267) 

Lower action limit (LAL) D3 = zero 

Response value Values of R for each batch 

(UAL) 

CL 

(LAL)0.0 
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Table 1 schematic presentation of types of control charts 

Control chart Control sample Control value 

X-chart 

 

Control sample 

with known 

concentration 

Mean of results from analysis of a 

synthetic sample, a reference material 

or another control sample with known 

concentration measured within a 

batch. 

D-chart Standard added to 

natural sample 

Mean of the standard added to a 

natural sample measured within a 

batch. 

R-chart 

 

Control sample 

with known 

concentration 

Mean of results obtained from the 

difference between the highest and the 

lowest result for a synthetic control 

sample, reference material or another 

stable control sample measured within 

a batch. 

r-chart Stable natural 

sample 

Mean of recovery for a stable natural 

sample measured within a batch. 
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D-Chart 

 

 

Central line (CL) Mean value of standard 

added to a natural sample 

or spiked value added to 

natural sample 

Warning limit (WL) CL  22  Sx 

Action limit CL  32  Sx 

Response value Difference between spiked 

& natural sample for each 

batch 

r chart 

Central line (CL) Mean of the % of relative 

range (r) result for a stable 

natural sample measured 

within a batch 

R*100 

r = 

X 

Upper action limit D4*r 

Lower action limit D3 = 0 

Response value r of natural sample for each 

batch 

 

The value of d2, D3, and D4 are found in [Annex A.P.76  

(Analytical Quality assurance And Control)] 
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Exercise 

 

Internal quality control for CODCr in a synthetic control 

sample has run for some time giving the following 20 sets of 

quality control data: 

 

Batch 
Replicate 

R x 
x1 x2 

1 491 493 2 492.0 

2 497 497 0 497.0 

3 498 501 3 499.5 

4 492 485 7 488.5 

5 498 493 5 495.5 

6 510 508 2 509.0 

7 506 512 6 509.0 

8 492 487 5 489.5 

9 491 488 3 489.5 

10 497 503 6 500.0 

11 500 494 6 497.0 

12 506 511 5 508.5 

13 506 501 5 503.5 

14 487 497 10 492.0 

15 491 491 0 491.0 

16 500 499 1 499.5 

17 491 507 16 499.0 

18 495 498 3 496.5 

19 502 500 2 501.0 

20 495 492 3 493.5 
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Produce a R-chart and a X-chart with calculation of control 

limits based on the data. 

 

Answer 

 

Standard deviation Sx can be calculated from the following 

equation: 

Sx
2
 =  (X – X`)

2
/ (n-1) 

Where (n-1) is degree of freedom = (20-1) = 19 

Sx
2 
= 41.234 

Sx = 6.42 mg/LO2 

X` = 497.5 mg/LO2 

Upper warming limit = X` + 2Sx = 497.5 + 2*6.42 = 510.39 mg/LO2 

Lower warming limit = X` - 2Sx = 497.5 - 2*6.42 = 484.71 mg/LO2 

Upper action limit     = X` + 3Sx = 497.5 + 3*6.42 = 516.81 mg/LO2 

Lower action limit     = X` - 3Sx = 497.5 -  3*6.42 = 478.29 mg/LO2 
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Quality Control / Quality Assurance Manual for Water 

Sampling and Analysis 
 

 

 

 

 

 

 

Introduction: 
 

Quality Control and Quality Assurance (QC/QA) are two important, if not critical, parts of 

meeting Data Quality Standards (DQS). The EEAA laboratories  must detail how QC/QA 

(DQS) standards will be set, data checked, standards maintained, and explain how failure of 

standards will classify the affected data. Both field and lab practices contribute in reaching 

these objects . The term quality assurance describes the system of activities intended to 

provide evidence to the producer or user of a product or service that it meets predefined 

standards of quality with a stated level of confidence. It consists of related but independent 

activities: quality control and quality assessment. Quality control describes those activities 

and procedures used internally (within a lab or in the field) to produce consistent and reliable 

data. Quality assessment deals with activities to independently evaluate data quality, after a 

value is produced by the analysis method used. This section is a minimum outline of methods 

and procedures the EEAA must consider in developing the site-specific DQS for both field 

sample collection and lab analysis. Scientifically valid test data does not just happen ,it 

results from careful work and has a considerable cost, in both time and money. Poor quality 

data could lead to placing the facility into assessment monitoring or corrective action when it 

isn‟t necessary. It is impossible to provide high quality analytical data on low quality 

samples. It should be your lab‟s policy to give higher priority to data quality over data 

quantity. However analytical data can only be as good as the samples analyzed. Sample 

shortcomings can include: 

 

That is not representative of the matrix (media) being assessed; 

Which is collected in insufficient amounts for the analytical method used; or, 

Where samples are contaminated by sampling or handling procedures. 

 

Data of this type cannot be made representative, increased in quantity, or corrected for 

contamination by lab efforts. The lab must assume that everything in the sample container 

constitutes the sample, that the sample was collected and preserved properly, and that it does 

not contain extraneous contamination. Due to the sophistication of today's measurement 

techniques and their cost, considerable planning may be necessary to assure meaningful test 

data. The goal is to collect an appropriate number of high quality samples representing the 

environmental entity being tested. Reduced numbers of samples require even better planning 

to assure that any gaps in the data set, caused by omissions or post-analysis data rejection, 

don't weaken conclusions or preclude decision-making. 
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Field Activity: 

 
QA/QC in the field requires attention to the following: 

1) Meter checks and calibration;  

2) Sample point assessment;  

3) Assessment of sampling equipment ; 

4) Duplicate samples;  

5) Split samples; 

6) Blanks;  

7) Field sample data sheets; 

8) Request for analysis forms; and, 

9) Chain-of-Custody forms. 

 

Meters Calibration. Meters used in the field to measure such parameters as depth to 

water and depth to bottom, temperature, pH, specific conductance, oxidation-reduction 

potential, dissolved oxygen, and turbidity, must be checked and calibrated, according to each 

meter manufacturer‟s recommendations. All information pertinent to meter checks and 

calibration, such as date, time, field personnel name(s), weather, check/calibration standards, 

and meter problems, should be recorded in a logbook dedicated to the meter. Details for the 

sampling procedures  are found in Annex ( 1 ).and in each meter manufacturer‟s operation 

manual. Project logbooks must contain all meter types used for each sample event. Specific 

meter logbooks are considered as part of the site operating record. The logbooks must remain 

with that record when not in use. Meter specific logbooks must remain with the meter. Copies 

of all meter logbook entries pertinent to the facility must be included in the site operating 

record. 

 

Sampling Point Assessment. For water sampling, upon arrival to the location, certain 

observations should be recorded on a field data sheet or in a notebook dedicated to that site. 

These observations should include, but are not limited, to the following: 

 

 any odors or any unusual conditions at or around the sample site (such as standing 

water, nearby construction, etc.); 

 ease of access to the sampling location (the presence or absence of any intrusive 

vegetation, equipment, refuse, steep or slippery slopes, etc.); 

 approximate flow rate of stream, if applicable; 

 condition of the sample point or fixed sample device; 

 level of  water in reservoir, if applicable; 

 tidal stage of estuary or coastal stream, if applicable; and,

 weather conditions. 

 

All logbooks are part of the Site Operations Record.  

 

Sampling Equipment. The type and condition of purging and sampling equipment 

should be recorded in the site logbook, including any decontamination information that may 

be pertinent. Any operational problems or peculiarities should be noted, along with any 

repairs made to the equipment. A typical check list should consider the following: 
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make(s), model(s), and condition(s) of pump(s) used; 

brand and size of tubing used; 

make(s), model(s), and condition(s) of field parameter measurement equipment (meters, 

flow-through cells, tubing, valve(s), transducer(s), generators,  power cable(s), battery 

(ies),etc.); 

spare batteries or power backup for each piece of equipment, as needed; 

type and amount of liquid or powdered detergent, if used; 

type, source, and amount of rinse water used (non-potable, potable, commercial, lab, 

distilled, deionized, etc.); 

type, source, and amount of other cleansing/rinsing agents, if used (alcohol, hexane, acid, 

etc.); 

cleaning tools used (brushes, sponges, towels, etc.); 

decontamination location (lab, office, field work site, motel parking lot, etc.); 

weather during decontamination, if performed outside; 

date, time, and field personnel present during decontamination procedure(s); and, 

any other information deemed important. 

 

Duplicate Samples. The best single estimate of precision for the overall monitoring 

program is the comparison of blind duplicate samples (Annex 2) . The variability in the 

results obtained from duplicate samples is a sum of the sampling and analytical variability, 

and is the most meaningful measure of uncertainty in the individual samples obtained. 

Duplicate samples are collected as independent samples, blindly labeled, and should use the 

same sampling procedures (i.e. separate grab samples with a bailer or consecutive samples). 

A duplicate sample shall be collected once for every field day, or every ten samples, or once 

per sampling event, whichever is more frequent. Duplicate samples may not account for poor 

or improper decontamination. 

 

Depending on the lab‟s QA procedure, and when the quantity of sample permits, a lab 

replicate is analyzed every tenth sample for each type of matrix in the analytical run (i.e. 

water, soil, etc.), and must fall within control limits. These limits are based on historical data 

from the previous year, if available. Replicates are used to determine the method‟s precision. 
. 

Split Samples . The same crew, or a separate crew, can collect split samples. One or two 

different labs independently  perform the analysis of each sample set (Annex 1). Generally, 

when the lab requires a split sample it will send out a team of their samplers to collect one or 

several sample sets when the permittee‟s field crew is collecting theirs. The lab will then 

transport the samples to the lab, or other contract lab for analysis. There are several methods 

to split a sample. At this time the lab recommends split samples be taken from a pooled 

aliquot. 

 

Field Blank Sample. A field blank is “clean” samples (i.e., containing no analyte of 

concern) collected or transfer in the field. There are three types of field blanks collected for 

each sampling event: equipment; transfer; and, trip blanks (Annex 3).  

Field equipment blanks are pure water samples (RO/DI) transported to the site then exposed 

to equipment that has been decontaminated in the field and stored in the appropriate 
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containers for analysis by the lab. Required only if non-dedicated purge and sample 

equipment is used. This blank will determine the effectiveness of decontamination 

procedures. 

A field transfer blank involves the transfer (pouring) of (RO/DI) water from a clean, lab 

supplied container, into a complete set of sample containers for analysis of all inorganic 

parameters required.. This transfer blank shall be performed at or near one of the site 

sampling locations. Contamination found in the field transfer blank indicates the presence of 

contaminants: 

1. in the ambient air at the site; 

2. in the blank water; or, 

3. in the “clean” sample containers. 

A field trip blank ( field or transfer blank) is for sites requiring  sampling of organics and/or 

pesticide analysis. The field crew transfers organic-free RO/DI water from a clean, lab-

supplied container, into the appropriate, clean sample container(s) while at the sample 

location. 

 

Field Sample Data Sheets. All activity taking place shall be recorded on an approved 

field sample data sheets (FSDS). The FSDS shall be designed such that it can accommodate 

information from sampling activities at groundwater, surface water, wastewater , soil sample, 

and leachate treatment and collection sites. Information to be considered for recording on the 

FSDS includes, but is not limited to, the following: 

 

sampling  location and source ; 

condition of sample site; 

meter(s) used for field parameter determination; 

depth to water and depth to bottom; 

well casing inside diameter and borehole diameter, if needed; 

purge volume calculations (casing or borehole volume method, as applicable); 

purge and/or sample equipment (e.g. dedicated/disposable bailer, bailer dimensions.  

 

Chain of Custody and Request for Analysis Forms. The "Request for Analysis 

Form" is an important element for logging coded samples into the select laboratory. It serves 

as documentation linking analytical data in the lab‟s information management system with 

the appropriate project or monitoring event. Certain information on the form is absolutely 

necessary. Such information as the Sampling Location/Site should be kept short but be as 

descriptive as possible. The Request for Analysis form usually contains the only information 

the lab has about sample origin, possible contaminants and sources, conditions of collection, 

etc. It would be helpful, when the field sampler has kept a field notebook, if pertinent 

information was transcribed onto these forms. Information, such as “suspect cyanide in 

samples,” “diesel spill,” “samples contain elemental mercury,” should be noted as a safety 

warning to any person that will subsequently be handling the samples. When a sampling 

event is only one of several, assure the same project name is used on each Request for 

Analysis for each sampling event. As each case is completed and reported, a database is 

updated, linking the project name with appropriate case numbers and reporting date. If 

several sampling events related to the same project are listed using different names, it may be 
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impossible to connect them in the future.  The following information is recommended to be 

included on the Request for Analysis form: 

. 

 sampling site description; 

 date and time of sample collection; 

 sample matrix ( wastewater ,surface water, sea water , groundwater, drinking water, 

soil, sediment, etc.); 

  volume and number of sample bottles 

 analysis requested; 

 preservative(s) and amount (if applicable); 

 sampler's name; 

 purpose for sampling; 

 description for each discrete sampling location; 

 blind coded container ID number(s) (in spaces provided); and 

 request analysis for a specific analyte by name or test group 

 

Flag on the Request for Analysis samples known or suspected to contain sewage, cyanide, 

toxic solvents or heavy metals, etc. This is safety information for any person who will 

subsequently handle the container and sample material. The holding time for a sample begins 

when the sample is collected, not when it arrives at the laboratory. This could lead to 

problems for samples having extremely short holding times, such as nitrate, BOD5, 

orthophosphate, turbidity (48 hours), and chromium+6 (24 hours). Should a sample exceed the 

holding time, the test will be performed, but results will be reported as an “estimate”, and the 

data flagged. Continued failure to analyze within method holding time will require immediate 

re-sampling until a valid sample is analyzed. 

 

Laboratory Activity: 

 
Before, during, and after field sampling activity, the laboratory which will  analyze the 

samples must have a QC/QA procedures. These include attention to the following: 

1) QC/QA manual;  

2) Standard operation procedures (SOP's);  

3) Calibration ; 

4) Method blank;  

5) Matrix  spike and  matrix spike replicate; 

6) Surrogate spikes ; 
7) Anion/cation balances ; 

8) Quality indicators and data quality objectives; 

9) Corrective  action; 

10)Preventive maintenance; 

11) Training requirements; 

12) Documents and records; 

13) Quality control requirements 

14) Equipment testing, inspection and maintenance. : 

 



z 

 138 

QA/QC Manual. Prior to performing any laboratory analytical work, the laboratory 

should prepare , maintain and implement a QC/QA Manual. The laboratory QC/QA manual 

must document explicitly the approved methods used to meet or exceed the program‟s 

minimum analytical criteria.  

 

Analytical Methods (SOP's). Annex ( 3 ), presents quality indicators of the analytical 

test methods. Further refined EPA methods can also be used (e.g. Inductively Coupled 

Plasma – Mass Spectrometry for trace metals). Every contract laboratory used for analytical 

purposes must document in their QA/QC Manual the equivalent or improved methods for 

permit-required analytical tests. Monitoring will be conducted in accordance with EPA-

approved  or standard analytical procedures. For usual water parameters, approved analytical 

methods, method detection limits, minimum reporting limits, and accuracy and precision 

values applicable are given (Annex 3 ) . All equipment  and sampling kits used  by Water 

staff in the field  should  meet EPA- or similar standard approved methods. For safety and to 

avoid contamination, the storage will be in a lockable cabinet. 

 

Calibration: 

 
Though much attention is given to the generation and evaluation of known standards, 

reference samples, blind standards, and matrix spikes in ensuring analytical accuracy, perhaps 

the most overlooked aspect is calibration. Analysts are provided with a wide array of options, 

including instrument pre-programmed calibrations, hand-drawn calibration curves, the use of 

sophisticated scientific calculators, and even computer software. Field instruments will be 

calibrated according to the manufacturer's instructions prior to using the instruments. For 

example, pH meters will be calibrated according to the manufacturer‟s specifications using 

pH buffers at 4.0, 10.0 and mid-range. If equipment and/or kits require calibration 

immediately prior to the sampling event, the calibration dates will be noted on the checklist. 

When field instruments require only periodic calibration, the record of this calibration will be 

kept with the specific instrument. Water staff in each lab will ensure that instruments are 

calibrated correctly. The laboratory will follow the calibration procedures found in the 

laboratory‟s Standard Operating Procedures (SOPs). The calibration process entails 

establishing a relationship between instrument response and concentration of analyte. The 

following “rules” should be applied to this process to ensure the generation of accurate data. 

 

Use an Appropriate Number of  Standards. Calibrations must be constructed using 

at least 3 standards and a blank. The majority of the instruments used in the environmental 

laboratory relate response to concentration linearly, or transform the primary signal to 

produce a linear output. Although deviations from linearity are encountered in the analytical 

range, they are more common at the extremes, where detector saturation or insensitivity are 

the culprits. The simplest means to generate a calibration curve is linear regression; the most 

defensible way to do this is to establish concentration as the x-axis and response to the y-axis. 



Know When to Include a Zero. Unless you are using a calibration algorithm that fits 

points exactly, you will have to decide what to do about blank signals. A good rule of thumb 

to follow is: if you can adjust your instrument to read zero in the presence of a blank, then 
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include a zero point in your calibration curve. Including a zero is generally appropriate for 

colorimetric procedures which use a spectrophotometer to measure response. 

 

Do not Force Curves Through Zero. Doing this manipulates the data mathematically 

to obtain a y-intercept equal to zero. As a result, we lose valuable information about the lower 

limits of the analytical signal, and a good estimator of the limit of detection on the calibration 

day. Even when it is justified to include a zero point in the calibration curve, forcing the 

intercept to read zero is not.  

 

Evaluate the Accuracy of the Calibration.  Unfortunately, little advice beyond, 

essentially, “plot concentration vs. response” is offered by most analytical methods. 

Consequently, these types of curves are occasionally encountered. Take note that a line “of 

best fit” drawn through a set of calibration points is just that. Without a means of evaluating 

the resultant line, data quality can suffer. One measure of a particular curve‟s validity is the 

correlation coefficient. A correlation coefficient of at least 0.995 generally indicates 

acceptable  characterization of the curve. If this degree of correlation is not  obtained, the 

reason for the lack of linearity should be investigated, any necessary corrective action taken, 

and a new calibration curve must be constructed. Many inexpensive scientific calculators 

provide the correlation coefficient of a set of data with a single keystroke. Another way of 

evaluating a calibration curve is to utilize the calibration equation (e.g., slope and intercept) 

to convert the response obtained for the calibration standards into  concentration. This  

“predicted“ concentration should agree reasonably well with the known, or “true” 

concentration of the standards. Opinions differ as to what constitutes “reasonable” agreement, 

however, if the predicted concentration is generally within 5-10% of the “true” concentration, 

the calibration is acceptable. 

 

Define the Calibration Range Properly. The calibration range should be appropriate 

for the samples being analyzed (i.e. don't calibrate from 1 to 5 mg/L when all the samples fall 

between 0.05 and 0.5 mg/L). For low level work, it is best to choose points above, but near 

detection limits. For high level work, defining the upper limit of the calibration range is more 

important. The most accurate results are obtained when the signals of unknowns (i.e., 

samples) are close to those found in the knowns used to establish the calibration curve. A 

good  calibration curve is like a well-maintained highway: it has legible signs and evenly 

spaced markers. All curves should be accompanied by the equations or coefficients that 

define them and should be generated using, as much as possible, evenly distributed points, 

the more (at least three), the better. Always use the full calibration curve to quantitate 

samples.  

 

Pre-programmed Calibrations. A number of commercially available spectro-

photometers and other equipment offer “pre-programmed” calibration curves for many of the 

routine wastewater tests, including chlorine residual, and phosphorus. The use of pre-

programmed calibrations is unacceptable. The laboratory must generate its own standard 

curve. A manufacturer's claim that their method is approved or acceptable does not mean that 

the approval extends to pre-programmed calibrations. When the EPA extends “approval” to 

one of these manufacturers that their particular technique is “equivalent” to a referenced EPA 

method, the approval is granted on the basis of no significant difference in the stoichiometry 

or chemistry of the procedure. 
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Hand-drawn Calibration Curves. Many laboratories use a calibration curve 

constructed manually by plotting the concentration of on the x-axis and absorbance on the y-

axis. A straight line which best fits the data points is then drawn, and sample concentrations 

are determined using the "best fit" line to convert absorbance into concentration. The 

laboratory certification and registration program discourages this practice because there is 

significant variability in both how the scale of the graph is constructed, and how any 

individual draws the "best fit" line through the calibration data points. This degree of 

variability makes it difficult to trace your results as they appear on the discharge monitoring 

report (DMR) back to the raw data. The best fit line becomes the one you  drew, and not 

necessarily the one that best represents the relationship between concentration and instrument 

response. One part of the audit process will be to verify that the absorbance for a particular 

sample indeed relates to the concentration reported on the DMR. Traceability of results is a 

critical requirement of laboratory record-keeping practices. 

 

Instrument Calibration. The instruments should be calibrated each time they are used. 

The degree of calibration depends on the instrument. Commonly used is the calibration 

regression for spectrophotometers, auto-analyzers, and ion chromatographs, constructed 

using a reagent blank, and at least three upscale calibration standards, evenly dispersed 

throughout the calibration range. Correlation coefficients from regressions must be 0.9950. 

Calibration curves are verified for accuracy, using one or more QC standards, one of which is 

mid-range on the calibration curve, and must fall within control limits. This standard is often 

referred to as a Laboratory Control Standard (LCS). The origin of the LCS is different than 

calibration standards. A high to mid-range calibration standard is used for a calibration check 

standard (CCS), or continuing calibration verification (CCV) standard. The CCS is analyzed 

every 10 samples to assess initial calibration drift and sensitivity, and must fall within control 

limits. When an analytical test is proven stable, the calibration check standard frequency may 

be reduced, but one is always run at the end of a sample batch. 

 

Not every instrument is calibrated every time it is used. In some cases, saved calibration 

routines are used, but verified by QC checks. Although it really is better laboratory practice 

to create a new calibration with every analysis, this is not always the case. Laboratories 

should use, at a minimum, a calibration blank and at least two calibration standards. The 

lowest calibration standard should be equal to the Method Reporting Limit. The laboratory 

should only report concentrations that fall between the lowest and highest calibration 

standards. The laboratory should also be free to include more calibration standards that can 

fall anywhere within this range. A few analytical techniques may show non-linearity at high 

or low concentrations (within the calibration range), so labs may choose to cluster some 

standards. As a result, I would drop the statement that the calibration standards must be 

evenly distributed. All calibration (new or stored) should be checked with a LCS and CCV: 

-A second source Laboratory Control Standard (LCS) should be analyzed following every 

initial calibration. The acceptance standards for the LCS should be at least ±10%. 

-A Continuing Calibration Verification (CCV) should be analyzed at a minimum twice during 

an analytical run--once at the beginning and once at the end. Good laboratory practice is to 

analyze a CCV with every 10 samples. The concentrations of the CCVs analyzed during a 

single analytical run should varied within the calibration range of the instrument. Acceptance 

limits for CCVs should be ±10%. 
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Balances are routinely calibrated using NIST "Class S" weights, from 0.001 to 100.0 grams. 

Document results in a bound notebook. Thermometers used in incubators, ovens, and water 

baths, are referenced periodically to an NIST certified thermometer. Document the results. 

Calibrate pH meters with pH 4.0, pH 7.0, and pH 10.0 buffers. Document results in logbooks. 

Gas chromatographs are calibrated with each use, using instrument blank and calibration 

standards. The first calibration standard is used to check instrument response, based on the 

previous calibration, and to update the initial calibration. Mid-range calibration standards are 

run during, and at the end of the sequence, and must fall within control limits. The GC/MS 

system is tuned daily to meet specifications outlined in the method. Calibration standards are 

run to establish response factors, with respect to the internal standards, for each compound 

tested, during sample analysis. Each sample is spiked with one to three surrogate standards, 

which must fall within control limits, to verify the calibration throughout the analytical 

period. 

 

Method Blank. A method blank is “clean” samples (i.e., containing no analyte of concern) 

collected or transfer in the lab. There are three types of common lab blanks used for each 

sampling event: transport; transfer; and, method blanks (Annex 4).  



A lab transport blank (trip blank) is required for all sites that collect samples. This involves 

containers that should be filled with organic-free RO/DI water. These containers are 

transported into the field, and then sent back to the lab, with the rest of the site samples, for 

analysis. These containers remain closed, from the time of initial filling in the lab, until 

analysis in the lab. Analyzing these blank samples will indicate presence of ambient 

contaminants: 

(1) in the lab during the time of analysis; or, 

(2) in the blank water. 

The validity of this latter possibility could be determined through the analysis of a method 

blank. 

A lab transfer blank may be required for other non-volatile organic compounds (VOC), or 

other pesticides parameters to be analyzed. The corresponding sample type containers that 

should be filled with organic-free RO/DI water. These containers are transported into the 

field, and then sent back to the lab, with the rest of the site samples, for analysis. These 

containers remain closed, from the time of initial filling in the lab, until analysis in the lab. 

Analyzing these blank samples will indicate a presence of ambient contaminants: 

1. in the lab during the time of analysis; or, 

2. in the blank water. 

A lab method blank is composed, most often, of RO/DI water, to which all reagents are 

added and analytical procedures performed. This blank does not leave the lab. Method blanks 

are analyzed daily, or at a minimum frequency of 1 per 10 samples, to assess possible 

contamination from the laboratory, so that corrective measures may be taken, as necessary. 

 

A method blank is required at a frequency of 1 per sample batch per matrix type per sample 

extraction/preparation method. If an analyte is identified in the method blank, the 

concentration should be less than 10% of the lowest concentration identified in the samples. 

 

Matrix Spike and  Matrix Spike Replicate . A matrix spike is included to identify 

any possible analytical interference (Annex 2). Generally, matrix spike/matrix spike 
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replicates are used on analyses where contaminants are not routinely detected.  Matrix spikes 

should be included at a frequency of every 1 in 20 samples . Spike recoveries are used to 

determine test method analytical accuracy. Every sample observed to exhibit matrix 

interference is analyzed using “Standard Additions” method. Sample dilution is sometimes 

used to minimize interference. Some methods require the use of an interference check 

standard to ensure that interferences are being corrected for. Matrix spikes should have a 

recovery of ± 20%. A matrix spike replicate or an analytical replicate is done as above, but a 

replicate from a single sample is carried through the entire analytical sequence. Matrix spike 

replicates should be analyzed with every 20 samples. The acceptance limit for duplicates 

should be ±10%. 

 

Surrogate Spikes. Surrogate spikes (Annex 2) should be included with all organic 

chromatography methods. Spikes are added to each sample, standard or blank analyzed, as a 

quality control measure. Percent recovery of these surrogates must fall within a specific range 

for the analysis to be considered “acceptable.”  Anywhere from one to three surrogate 

compounds per method, depending on the method. Problems can occur with surrogate 

recoveries on samples containing elevated concentrations of one or more analytes. Surrogate 

spikes are prepared at a concentration to function within the normal calibration range of the 

analytical instrument. Observation of very high concentrations of  one or more analytes 

requires sample dilution to bring these elevated concentrations within the valid concentration 

range. Substantial sample dilution often results in surrogate concentration dilution to a level 

below their detection limit.  
 

Anion/Cation Balances. Anion-cation balances provide a means of evaluating overall 

laboratory performance. Theoretically, samples with a neutral charge should be composed of 

an equal number of positively charged ions (cations) and negatively charged ions (anions). 

The concentrations of common cations and anions in a sample (reported in mg/L), are 

converted to milliequivalents per liter (meq/L), based on atomic weight and the valence of 

each constituent. The relative percent difference (RPD) between the cation and anion sums is 

then evaluated. Theoretically, the cation and anion sums in a sample with a neutral ionic 

charge, should be the same. Any imbalance in the charge exceeding acceptable standards 

indicates the cation and/or anion concentrations may be over or under reported. Ion balance 

should be  within ± 10% for samples with a total dissolved solids concentration of more than 

100 ppm. If there is no balance, a corrective action process should be initiated. 

In highly turbid groundwater samples, the concentration of a given metal, expressed as total 

recoverable, can be significantly different than the concentration of the same metal, expressed 

as the dissolved portion of that metal in the water sample. This situation is common at many 

solid waste facilities, and often leads to cation-anion balances with relative percent  

differences (RPDs ) exceeding 20%. 

In relatively clean water samples, in which the inherent total cation and anion milli-

equivalents are low, a relatively small difference in values, when viewed in terms of absolute 

magnitude, can significantly affect the RPD. In such situations, it may be more prudent to 

evaluate cation-anion balances in terms of absolute variances, rather than RPD. Using an 

acceptance criteria of 0.2 meq/L, rather than a percent difference, in samples where the 

total anion milliequivalents are low (e.g., 0.0 – 2.0 meq/L), recognizes the fact that an 

absolute difference of 0.2 meq/L between total cations and total anions can generate a large 

RPD. 
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Quality Indicators and Data Quality Objectives: 

 
Quality Indicators. Data Quality Objectives (DQOs) are the quantitative and qualitative 

terms that water staff members use to describe how good the data need to be in order to meet 

the project‟s objectives. DQOs for measurement data (also known as data quality indicators) 

are precision, accuracy, representativeness, completeness, and comparability, etc. The overall 

QA objective for analytical data is to ensure that data of known and acceptable quality are 

provided. To achieve this goal, the water staff must review the data obtained for quality 

indicators (Annex 3). These are necessary attributes to ensure that analytical data are reliable, 

scientifically sound, and defensible. 

 

Lower Limit of Detection (LLD). Lower limit of detection (LLD) or limit of 

detection (LOD) or minimum detection limit (MDL) is the concentration of the analyte 

giving a signal equal to the blank plus 3 × the standard deviation of the blank. Because in the 

calculation of analytical results the value of the blank is subtracted (or the blank is forced to 

zero) the detection limit can be written as:  

 

                                       LLD, MDL, LOD = 3 × sbl  

  

 At this limit it is 93% certain that the signal is not due to the blank but that the method 

has detected the presence of the analyte (this does not mean that below this limit the analyte 

is absent). The calculated LLD, MDL or LOD should be evaluated using several checks to 

determine if it will meet all of the necessary criteria. The following five actions, which will 

be collectively referred to as the "Five Point Check", are simple ways to evaluate a calculated 

LOD : 

1. Does the spike level exceed 10 times the LOD? If so, the spike level is high. 

2. Is the calculated LOD higher than the spike level? If so, the spike level is too low. 

3. Does the calculated LOD meet regulatory requirement (i.e., permit limits)? 

4. Is the signal/noise (S/N) in the appropriate range? 

5. Are the replicate recoveries reasonable? 

 

Items 1, 2, and 3 are requirements for all LODs. Because even the lowest permit limits are 

substantially greater than the LODs which can be reasonably achieved for BOD, TSS, 

ammonia, and phosphorus, item 3 can be ignored for wastewater laboratories whose testing is 

limited to these parameters. Items 4 and 5 are not required, but are useful for evaluating the 

LOD data. Due to the dependence of precision on concentration, the calculated LOD must be 

greater than one-tenth of the spike level. This is the maximum concentration for an LOD 

study, and concentrations below this maximum are preferable. At the other extreme, the 

calculated LOD must not be higher than the spike level. Logically, if the calculated LOD 

exceeds the spike level it is not statistically possible to differentiate the spiked samples from 

a blank (and the precision of the determination was very poor!). The following inequalities 

are useful for evaluating a calculated LOD: 

Accuracy (Recovery). Laboratory accuracy is evaluated by the percent recovery (%R) of 

the target analyte in spiked samples and also by the recoveries of the surrogates in all samples 

and QC samples. Recovery  is defined as the 'fraction of the analyte determined after addition 
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of a known amount of the standard analyte to a wastewater  sample'. In practice, control 

samples are most commonly used for spiking. The sample as well as the spikes are analyzed 

at least 10 times, the results averaged and the relative standard deviation (RSD) calculated. 

The recovery is calculated with: 

 

Recovery, % = [ ( Xs – X )/ Xadd ] x 100 
 

where  

Xs = mean result of spiked wastewater samples 

X  = mean result of unspiked wastewater samples 

Xadd  = amount of added standard analyte 

 

Trueness. This   is  expressed by  the equation:  

 

Trueness  ,% =  (X  / µ) x 100 
where  

X = mean of test results obtained for reference sample 

µ = "true" value given for reference sample 

 

Bias. It is more commonly used than trueness, and expressed by the equation: 

 

Bias, %  =  [(X – µ) / µ] x 100 
 

Precision. Precision is a measure of the degree to which data generated from replicate or 

repetitive measurements differ from one another. If calculated from duplicate measurements, 

relative percent difference is the normal measure of precision. 

 

RPD = [ (C1 x C2)/ (C1 + C2)/2 ] x 100 
 

Where  RPD = relative percent difference 

             C1   = larger of the two observed values 

             C2   = smaller of the two observed values 

Better results are obtained from replicate  analyses performed on a reference sample. 

Numerically, precision is  expressed  by the relative standard deviation (RSD) or coefficient 

of variation (CV)  

 

Precision, %  =  (S/X) x 100 
where  

X = mean of test results obtained for the reference standard sample 

S = standard deviation of x ,[S
2
 =   ∑ (X1 – X)

2
/ n-1 ] 

n = degree of freedom 

 

Range is often used as an index of precision. For measurements such as pH, where the 

absolute variation is more appropriate, precision is usually reported as the absolute range of 

duplicate measurements: 
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D  =  m1  -   m2 
 

Where    D  = absolute range 

               m1 = first measurement 

               m2  = second measurement 

 

Control Charts. Control charts are used for recording internal quality control data .The 

principle of control charts is that internal quality control (IQC) data can be graphically plotted 

so that they can be readily compared and interpreted. Various types of control charts can be 

used such as X-chart and  R-chart. X-chart is a graph with time (or assay batch) on the x-axis 

and the concentration of the variable in the reference material on the y axis. The mean of a 

number of control values obtained over a suitably long period of time is used as the central 

line in the chart. Two other lines above and two below the central line are also drawn. These 

are the upper and lower warning limits and the upper and lower action limits. The limits are 

based on two and three times the standard deviation of the batch means, respectively. 

Provided the distribution is normal, 95 per cent of results from assays in control will fall 

between the two warning lines. Action lines are normally placed at three standard deviations 

to either side of the target line and 99 per cent of normally distributed results should be 

between the action lines. Examples of typical X- charts are shown below.   

 An R-chart is a similar control chart in which the mean range of repeated 

measurement is used as the central line, the control values being the difference between 

highest and lowest response value for a control sample in one batch. R-charts are normally 

used only with action limits. In the regular day-to-day use of  the control charts, an aliquot 

from an appropriate reference material is analyzed with every batch of samples and the 

measured concentration of the variable in the aliquot is plotted on the chart. 
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Typical X-chart and R-chart 

 

 Out-of control situation exists  according to ISO 13530 when: 

(1) One control value lies  outside the action limit,  

(2) Two consecutive control values lie outside the warning limits, 

(3) Seven consecutive values appear with raising or failing tendency, 

(4) Ten out of 11 consecutive control values lie on one side of the central line in case of X-

chart ,  

(5) Seven consecutive values lie  above the central line in R-charts. 

 

 Out-of control situation requires prompt detailed checking of the analytical method 

and rejection of the assay data. Results  outside the action limits should prompt detailed 

checking of the analytical method and rejection of the assay data. 

 

Reproducibility. This is  a measure of the spread of results when a sample is analyzed 
by different laboratories .This is a  measure of agreement between results obtained with 
the same method on identical test or reference material under different conditions 
(execution by different persons, in different laboratories, with different equipment and at 
different times). The measure of reproducibility R is the standard deviation of these results 

sR, and for a not too small number of data (n < 8) R is defined by (with 95% confidence):  
 

                                                R = 2.8 × sR  

(where 2.8 = 2 and is derived from the normal or Gaussian distribution; ISO 5725).  
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Repeatability. The measure of agreement between results obtained with the same 
method on identical test or reference standard sample under the same conditions (job 
done by one person, in the same laboratory, with the same equipment, at the same time or 
with only a short time interval). Thus, this is the best precision a laboratory can obtain: the 
within-batch precision. The measure for the repeatability r is the standard deviation of 
these results sr, and for a not too small number of data (n> 10) r is defined by (with 95% 

confidence):  
 

r = 2.8 × sr  

 

Representativeness. Representativeness is the degree to which data from the project 

accurately represent a particular characteristic of the environmental matrix that is being 

tested. The Water  staff designs the sampling scheme, including sampling locations and the 

number of samples to ensure representativeness of samples of each matrix or product of 

chemical processes being sampled. The Water  staff also ensures representativeness of 

samples by adherence to standard field sampling and analysis protocols and by using standard 

laboratory protocols. 

 

Completeness. Completeness is the percentage of valid results obtained compared to the 

total number of samples taken for a parameter. Since sampling during inspections, complaint 

response and technical assists are usually grab samples and limited in number of samples, the 

lab  expects the number of valid results from the analyses to be equal to or better than 85%. A 

simple equation for completeness is defined as: 

 

% C  = ( V/T ) x 100 
 

Where    % C = percent completeness 

                   V   = number of measurements judged valid 

                   T  = total number of measurements 

 

Comparability. Comparability is a qualitative term that expresses the measure of 

confidence that one data set can be compared to another and can be combined for the 

decision(s) to be made. The Water staff ensures Comparability by using standard sample 

collection, preparation and handling procedures, EPA-approved analytical methods and 

holding times, and by following the QA/QC protocols  set by the lab. 

 

Corrective Action: 
 

An appropriate series of corrective actions can be taken to keep the     

          quality control, these are : 

 Review quality control limit calculations for obvious errors. 

 Rest the data for outliers, exclude any that are identified as such, and re-calculate 

control limits. 

 Review matrix spike preparation  procedures to determine if any errors were made. 
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 The laboratory continually monitors their results for quality control sample 

determinations and takes appropriate action to correct problems. Frequently, samples may be 

re-analyzed after an analytical problem is corrected. This is also the case for location  

measurements with respect to check standard results. Due to sample holding time limitations, 

re-analysis is usually not possible if problems are discovered in field QC data. Corrective 

courses applying to subsequent data collection are possible . However, if data are 

compromised due to poor precision, the source of the variability will determine the course of 

action that is required. Possible actions include: 

1) Changing the standard operating procedures or instrumentation.  

2) Informing the laboratory when lab error appears to be the source (and possibly changing 

analytical methods);  

3) Re-evaluating the required precision, when it appears that the required error is 

unattainable.  

 

A persistent, consistent bias in the data may warrant adjusting the values, otherwise the 

corrective action for bias will be to inform the lab, which will be expected to address the 

problem. Significant changes in methods, instrumentation, or methodology will be made only 

after it has been documented that these changes will not bias the data. Summary of an internal 

quality control program f or each parameter is: 

 Analyze five standard solutions at six different known concentrations covering the 

working range to develop a calibration curve or, when a calibration curve already 

exists, analyze two standard solutions at different known concentrations covering 

the working range to validate the existing calibration curve. 

 Analyze one method blank per set of 20  wastewater samples. 

 Analyze one field blank per set of wastewater samples. 

 Analyze one duplicate of a wastewater sample chosen at random from each set of 

up to 20 samples. 

 Analyze one wastewater sample that has been spiked with a known amount of the 

variable as a recovery check. This sample  should have a matrix similar to those of 

the wastewater samples being processed.   

 

When data quality criteria are not met, corrective action procedures must be put into effect. 

As a general guideline, if ion balances do not agree within ± 10%, then a corrective action 

process should be initiated. For duplicate samples, the routine precision criterion is ± 20% 

Relative Percent Difference (RPD), unless the value is less than 2.0 meq/L. If so, then use 

0.4 meq/L. These criteria may not be achievable at very low concentrations, and in this case 

precision is determined by absolute range of duplicate analyses. Field duplicates are collected 

at a ten percent frequency, and are used as a quality control check on the overall monitoring 

system. The QA chemist reviews field duplicate precision, and corrective action is initiated 

when poor precision is obtained. This corrective action process may include reanalysis, when 

holding time and sample quantity permit. 

 

When an “out of control” condition is identified (e.g. either control limits or holding time has 

been exceeded), the analyst is responsible for initiating corrective action, which may consist 

of: 
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The analytical system is recalibrated or verified, and the analysis is repeated, if holding 

time and remaining sample volume permits. 

The “out of control” condition is documented, corrective action is taken, and the results are 

documented on an Incident Report Form and should be  investigated .and corrected. If time 

for reanalysis exceeds the allowable holding time for the analyte, then the following 

procedure is suggested: 

 The sampler is notified, and re-sampling is requested, or 

 If re-sampling is not feasible, and the particular analytical results are not critical, then 

the initial analytical results are flagged and reported as an "estimate", indicating that 

all of the QC criteria have not been met. 

Preventive Maintenance: 
 

Preventive maintenance is performed, according to the procedures and the frequencies 

outlined in instrument manufacturers‟ manuals. Control charts indicating trends, or 

exceedance of control limits, are employed to help identify equipment possibly requiring 

servicing or maintenance. Instrument maintenance logs are kept. This log documents repair 

and/or maintenance. Maintenance contracts are obtained for analytical balances, autoclaves, 

and analytical instruments, to assure their performance remains accurate and dependable. 

 

Training Requirements: 

 
Water staff are required to have training in analysis, instrumentation, applied statistics, 

quality, sampling, sampling handling and transport, sample documentation. Training should 

also includes filling out the "Chain-of-Custody" or "Transmission Forms", field analysis, and 

filling out the "Sampling Checklist". However, training may also be obtained by “mentoring” 

provided by senior staff, and by coordination with the subcontracted laboratory or 

universities and institutions. Laboratories performing analytical work for EEAA should have 

extensive knowledge and skill in execution of the analytical methods being requested. 

Information on laboratory staff competence is usually provided in the Quality Management  

record. 

 

Documents and Records: 

 
The water  staff  fills out the "Sampling  Checklist", and a field logbook or field data sheets 

with “write in the rain” ink or pencil, as appropriate. Changes are made by crossing out errors 

and adding correct information. The  checklist, logbook or data sheet should not be erased. 

Logbooks should be bound with numbered pages shall include: 

. 

In addition to the checklist, field logbooks, field data sheets, "Chain-of-Custody" , 

"Transmission Forms" , laboratory analysis and laboratory QC reports , documentation may 

include: 

• Investigation summary 

• Inspection checklist 

• Record of sampling 

• Inspection report 
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• Laboratory raw data, 

• Discharge monitoring reports (DMRs) 

• MSDS sheets, chemical labels, photographs, drawings 

• Permits, certifications, authorizations, 

• Workplans, monitoring plans 

• Correspondence with affected/involved parties, agencies, or others. 

 

All documents, records, data collected, final  "Sampling  Checklists", and final reports shall 

be  be stored. Pertinent data, which has been verified and validated, must be  entered into the 

STORET database system, when available. This information may be requested by the water 

staff. The laboratory is responsible for verification and validation of its laboratory analysis 

results prior to release. The Chain-of-Custody or Transmission form and laboratory QC 

sheets will accompany all laboratory data results back to the water  staff and the laboratory 

will provide information to the water staff on any qualified data results. 

 

Data Reporting. Only data that have been validated and qualified, as necessary, shall be 

entered into water analysis databases. If, for any reason, the inspection schedules, sampling 

and analytical procedures specified cannot be followed, the water staff will describe these 

departures along with any QC/QA corrective actions in the "Sampling Checklist" and relay 

this information to the quality manager. for resolution. Database entries will be flagged as 

appropriate if they are outside QC/QA acceptable ranges. If necessary, the final report will 

discuss any QC/QA issued raised during the monitoring, as well as QC/QA resolution of 

these issues. 

 

Data Acquisition. Non-direct measurements include data from previous studies, 

information gathered about the facility, maps and GPS to determine sampling locations, etc. 

The water  staff  will determine when and how previously collected data will be used, and 

will document the data quality objectives for their use. 

 

Data Management. For each sampling event, the "Sampling Checklist" must be 

completely filled out.  Field logbooks and data sheets, photos, maps, and GPS location data 

as well as field sample labels and "Chain-of-Custody" or "Transmission Forms" will be used 

as required to document sampling and inspection activities. Field duplicates will be identified 

as such only in the checklist, field logbook or in field data sheets. For laboratory analyses, 

field duplicates will be assigned separate unique sample identifier numbers and will be 

submitted “blind” to the analytical laboratory. If possible, laboratory data will be transferred 

electronically to the lab quality manager to reduce transcription errors, to allow for graphing 

information, and to allow data to be stored in the data base. Final reports will be developed 

according to lab guidance documents. All reports, including those for potential enforcement 

cases, will be completed within 10 days of the sampling event date, if possible. Validated 

laboratory results and interpretation (as applicable) will be appended. Photographs and other 

supporting data along with the final report will be used to determine permit, certification, 

authorization or other water quality compliance. All data generated during this project will be 

processed, stored, and distributed according to the lab  guidance documents.  
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Data Verification. The primary goal of verification is to document that applicable method 

and procedural requirements were met in the field sampling and laboratory analysis. 

Verification checks to see if the data were complete, if sampling and analysis matched the 

requirements, and if the "Standard Operating Procedures (SOPs)" were followed. Verification 

of data compiled for a sampling event is the responsibility of the water  staff. Verification 

should cover at least 5% of the data generated within the water monitoring activities each 

year. 

 

Data Validation. Data validation determines whether the data sets meet the requirements 

of the Quality Assurance Guidelines. That is, were the data results of the right type, quality, 

and quantity to support their intended use? Data validation also attempts to give reasons for 

sampling and analysis anomalies, and the effect that these anomalies have on the overall 

value of the data. All data generated will be validated in accordance with the QC/QA 

requirements specified in the methods and the technical specifications outlined in the lab 

manual. Raw field data will be maintained by the water  staff who collected it. Raw 

laboratory data will be maintained by the laboratory. The laboratory may archive the 

analytical data into the laboratory data management system. All data will be kept a minimum 

of 3 years. 

 

The summary of all laboratory analytical results will be reported to the water Quality 

manager. Data validation will be performed by the laboratory for all analyses prior to the 

release of data. All data will be validated according to the laboratory‟s  SOPs. The rationale 

for any anomalies in the QC/QA of the laboratory data will be provided to the water staff 

with the data results. Completed "Chain-of-Custody" or "Transmission Forms "will be sent 

back from the laboratory to the water quality manager. Data will be qualified as necessary. 

Sampling may need to be repeated. Unacceptable data (i.e., data that do not meet the QA 

measurement criteria of precision, accuracy, representativeness, comparability and 

completeness, etc.) will not be used or if used, the problems with the data will be clearly 

noted in the final report. Any actions taken to correct QC/QA problems in sampling, sample 

handling, and analysis will be noted. The water staff will keep the record of any QC/QA 

issues and QC/QA corrective actions taken in the space provided in the "Sampling 

Checklist". The water  Quality manager  is responsible for reviewing field log notebooks and 

field data sheets for accuracy and completeness within 48 hours of each inspection, if 

possible. Water  staff will calculate the Relative Percent Difference (RPD) between field 

duplicate samples to determine if QC/QA objectives for field precision have been met. 

 

Sample results provided to the water staff by the laboratory, after these data have been 

verified and validated by the laboratory Quality manager, will become part of the permanent 

file for each facility or project. Water staff will compare the sample information in the field 

log notebooks and/or data field sheets with the laboratory analytical results to ensure that no 

transcription errors have occurred, and to check the Relative Percent Difference (RFD) 

between duplicate samples sent “blind” to the laboratory. Laboratories calculate and report 

the RPD of analytical duplicate samples and report this information in the QC data sheets 

which accompany the data results. RPD's greater than the assigned limit will be noted. Water 

staff, along with Water quality manager will decide if any QC/QA corrective action will be 

taken if the RPDs exceed the criteria. If evidence of QC/QA non-compliance is observed with 

the data, additional sampling and analysis may be required. 
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Data Reconciliation. All data and related information obtained during the monitoring 

services, such as the final report, data report package or inspection report, will be filed. Water 

staff will check the original  against the information obtained and determine if the data  meet 

the original intent. If there are discrepancies, these will be addressed before the next sampling 

event. 

 
Data Assessment/Oversight. An internal assessment of water monitoring activities will 

be performed annually. An audits of field activities and/or laboratory activities on at least 5% 

of the water monitoring activities. Results of such assessments or audits will be reported to 

water Quality Manager with recommendations for QC/QA improvements.  

Quality Control Requirements: 

 
Quality Control measures in the field include but are not limited to: 

• Proper cleaning of sample containers and sampling equipment, 

• Maintenance, cleaning and calibration of field equipment/ kits per the manufacturer‟s 

and/or laboratory‟s specifications, 

• Use of chemical reagents and standard reference materials prior to expiration dates, 

• Proper field sample collection and analysis techniques, 

• Correct sample labeling and data entry, 

• Proper sample handling and shipping or transport techniques, 

• One field duplicate per set of 10 samples (minimum of 1). 

 

Quality Control in laboratories includes the following: 

• Laboratory instrumentation calibrated with the analytical procedure, 

• Laboratory instrumentation maintained in accordance with the instrument manufacturer‟s 

specifications. 

• Method Blanks, Matrix spike/matrix spike duplicates, sample duplicates, etc.  

• Laboratory data verification and validation prior to sending data results. 

. 

A water  staff member  shall perform the field data verification and validation, and reviews 

the laboratory reports. The water  staff reviews these data to ensure that the required QC/QA 

measurement criteria have been met.  

 

Equipment Testing, Inspection and Maintenance: 
 

Water staff in each  lab will ensure that instruments and kits are in good working order. Prior 

to a sampling event, all sampling instruments and equipment will be tested and inspected in 

accordance with manufacturers‟ specifications. All standard reference materials and kit 

chemicals will be inspected to ensure that expiration dates have not been exceeded. For each 

sampling event, a water staff  will document on the  Checklist  that required testing, 

inspection and maintenance have been performed. 
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Annex (1) 

Water Sampling 
 

 

Sampling Plan Checklist: 
 

Sampling Plan Checklist is a summary of site-specific sampling and analysis requirements of 

a sampling event. The QC/QA information includes sampling methods, sample containers, 

holding times, and approved analytical methods. The site-specific Sampling Plan Checklist 

contains: 

• Site information such as facility or project name, address, water body, latitude/longitude, 

file number, permit number (if applicable), contact person, contact person‟s phone number 

and/or email address, 

• Sampling date/s and sampling location/s such as the effluent or river reach, 

• Name/s of the EEAA staff setting up and conducting the monitoring activities, reviewing 

data and preparing reports, 

• The list of parameters that will be sampled for and analyzed in the field and those that the 

laboratory will perform, 

• List of QC/QA measures such as duplicate samples, blind samples, etc., 

• QC/QA problems encountered in the field and/or laboratory and any QC/QA corrective 

actions taken, 

• Water  staff member responsible for the sampling event - signature and date. Whenever 

samples are collected and/or analyzed in the field, the water staff member fills out the site-

specific  'Sampling  Checklist" for each sampling event. As much of the Checklist as possible 

is filled out prior to the event. Items that may be known prior to sampling are the facility 

name, sampling dates and locations, parameters, subcontracted laboratory, etc. Because a 

sampling event involves unknowns, the Sampling Plan Checklist is taken into the field and 

filled out as necessary. Items which are required to be completed in the field include: 

• Any new sampling locations 

• Any new parameters 

• QC/QA problems identified in the field such as malfunctioning equipment, broken vials, 

etc., as well as QC/QA corrective actions taken, 

• Any changes or departures from the QC/QA protocols described in this manual, such as 

using non EPA-approved methods as well as the rationale for these changes or departures. 
 

In summary, the site-specific Sampling Plan Checklist must include: 

• Name of the facility, project or event, 

• Physical location (GPS) and address if applicable, 

• Folder names, if applicable, 

• Site contact person, phone number, email address, if applicable, 

• Name of  water staff person(s), 

• Sampling date/s and sampling locations, 

• Parameters to be sampled or analyzed, 

• List of QC/QA measures such as duplicate samples, blind samples, etc., 

• Field or lab QC/QA problems identified and QC/QAC corrective actions taken, 

• Name of  data reviewer/s 
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• Dated signature of water staff member responsible for sampling event. 

Representativeness of Samples .When water samples are taken in response to water 

pollution complaints, care should be taken to ensure the sampling sites are representative of 

the pollution event; e.g., at the pollution site, and above and below it. When a sample is  

taken at a wastewater facility discharge line, a volume of water equal to at least ten times the 

volume of the sample discharge line will first be discharged into a bucket or similar 

container, to clear the line of standing water and possible contamination. Since many 

wastewater treatment facilities do not have a discharge line faucet, it is acceptable to take the 

sample from the last effluent chamber, while taking precautions to avoid sample 

contamination. 

 
Grab Sample. Grab samples consist of either a single sample or individual samples 

collected over a period of fifteen minutes or less. The quantity collected is determined by the 

type and number of analytical parameters. Grab sampling is useful when the waste stream is 

not continuous, such as the cases of batch discharges and intermittent flows. Grab sampling 

may also be appropriate when the characteristics of the waste stream are known to be 

constant through time. Samples for certain parameters are required to be collected as grab 

samples .Grab samples are most often collected manually. Grab samples are generally 

authoritative in nature. Sample bottles will be filled sequentially, normally being filled to the 

shoulder of the bottle, leaving a small space for expansion and mixing.  

 

Composite Sample.  Samples will be composited directly into the sample bottles and 

collected sequentially. Between composite aliquots, bottles will be  kept in a cooler with ice, 

to reach and maintain a sample temperature of 4 ± 2°C. The time of the initial portion of the 

composite, composite intervals, and the final compositing time will be noted in the field 

logbook or data sheets. The sample time listed on the "Chain-of- Custody" or "Transmission 

Form" and the sample bottle will be the time of the final sample composite  portion. . Four 

types of composite samples are listed below: 

          1. Time Composite (TC). A sample comprised of a varying number of discrete        

               samples (aliquots) collected at equal time intervals during the compositing  

               period. The TC sample is typically used to sample wastewater or streams. 

          2. Flow Proportioned Composite (FPC). A sample collected proportional to the   

              flow during the compositing period by either a time-varying/constant volume  

              (TVCV) or time constant/varying volume (TCVV) method. The TVCV method  

               is typically used with automatic samplers that are paced by a flow meter. The  

               TCVV method is a manual method that individually proportions a series of                   

               discretely collected aliquots. The FPC is typically used when sampling  

               wastewater. 

         3. Areal Composite. This is a sample composited from individual, equal aliquots 

collected on an areal or horizontal cross-sectional basis. Each aliquot is collected in an 

identical manner. An example is a sediment sample composited from quarter-points of a 

stream. 

             4. Vertical Composite. It is a sample composited from individual, equal aliquots 

collected from a vertical cross section. Each aliquot is collected in an identical manner. 

Examples include vertical profiles in lakes and estuaries. 
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Quality Control Sample. This is a collected sample during field studies for various 

purposes which include the isolation of site effects (control samples), define background 

conditions (background sample), or evaluate field/laboratory variability (spikes and blanks, 

trip blanks, duplicate, split samples). The definitions for specific quality control samples are 

listed below. 

 

Control Sample. It is a discrete grab sample collected to isolate a source of 

contamination. Isolation of a source may require the collection of both an upstream sample at 

a location where the medium being studied is unaffected by the site being studied, and a 

downstream control which could be affected by contaminants contributed from the site under 

study. 

 

Background Sample. It is a sample (usually a grab sample) collected from an area, water 

body, or site similar to the one being studied, but located in an area known or thought to be 

free from pollutants of concern. 

 

Duplicate Sample. It is two or more samples collected from a common source. The 

purpose of a duplicate sample is to estimate the variability of a given characteristic or 

contaminant associated with a population. 

 

Trip Blank. It is a sample which is prepared prior to the sampling event in the actual 

container and is stored with the investigative samples throughout the sampling event. They 

are then packaged for shipment with the other samples and submitted for analysis. At no time 

after their preparation are trip blanks to be opened before they reach the laboratory. Trip 

blanks are used to determine if samples were contaminated during storage and/or 

transportation back to the laboratory (a measure of sample handling variability resulting in 

positive bias in contaminant concentration). If samples are to be shipped, trip blanks are to be 

provided with each shipment but not for each cooler. 

 

Equipment Field Blank. It is a sample collected using analyte-free water which has 

been run over/through sample collection equipment. These samples are used to determine if 

contaminants have been introduced by contact of the sample medium with sampling 

equipment. Equipment field blanks are often associated with collecting rinse blanks of 

equipment that has been field cleaned. An example is a purified water chlorophyll a blank 

which is subjected to the chlorophyll filtering process. 

 

Field Blank. It is a sample that is prepared in the field to evaluate the potential for 

contamination of a sample by site contaminants from a source not associated with the sample 

collected (for example air-borne dust or vapors which could contaminate an organics and/or 

metals sample). Purified organic-free water is taken to the field in sealed containers or 

generated on-site. The water is poured into the appropriate sample containers at pre-

designated locations at the site. Field blanks should be collected in dusty environments and/or 

from areas where volatile organic contamination is present in the atmosphere and originating 

from a source other than the source being sampled. Samples will be listed as “composite” or 

“grab” on the "Chain-of- Custody" or "Transmission Form" and in field logbook or field data 

sheets. 
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Sample Containers and Equipment: 

 
All sampling equipment and sampling containers must be certified clean by the laboratory 

providing them, or cleaned according to the manufacturer's equipment specifications or the 

analytical laboratory. Bottles supplied by a laboratory are pre-cleaned and must never be 

rinsed, and will be filled only once with sample. All previously used sampling equipment 

must be properly decontaminated before sampling and between sampling locations to prevent 

introduction of cross-contamination. Washwater and rinsate solutions must be collected in 

appropriate containers and disposed of properly in accordance with federal, state, and local 

regulations. Individual sample containers will be placed immediately into a cooler containing 

ice, to reach and maintain a sample temperature of 4 ± 2°C. All samples will be collected and 

transported to the analytical laboratory with proper sample custody and/or transmission 

documentation. 

 

Sampling of Water: 

 
Because stream waters are usually well mixed vertically, subsurface sampling at a convenient 

depth is adequate for collection of representative samples at a given point. Subsurface 

samples are taken within the upper meter or may be a composite of two or more strata. The 

sampler should take into account thermal stratification due to discharges or tributaries when 

the sampling plan is being developed. 

 

Lakes, Ponds, Reservoirs. In shallow waters (2 to 3 m), samples shall be collected at 

0.5 to 1 m. In deeper water, samples should be collected at regular depth intervals. 

 

Ground Water Wells. Only grab samples may be obtained. The well should be purged 

of at least three casing volumes of water before sample collection, and the purged well should 

be allowed sufficient time to equilibrate and fines to settle. If a bailer is used, it should be 

slowly lowered and raised to minimize disturbances. Samples should be taken as close as 

possible to the water level, unless analysis indicates that contamination is at a different depth. 

An equipment blank, a portion of rinsate, should be collected into a separate container and 

analyzed along with the other groundwater samples. Bailing strings and wires and other 

disposable sampling tools must be properly disposed of after use at each well.  

 

Wastewater Discharge. A "representative sample" is often defined as a sample that 

reflects one or more characteristics of the population being sampled. For example, the 

characteristic which is desired to be reflected by the sample may be the average, minimum, or 

maximum concentration of a constituent of concern. Ultimately a representative sample is 

defined by the study objectives. Stratification and Heterogeneous Wastes Environmental 

media, as well as waste matrices, may be stratified, i.e., different portions of the population, 

which may be separated temporally or spatially, may have similar characteristics or 

properties which are different from adjacent portions of the population. 
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Sampling Procedures: 
 

The water staff collecting samples should wear disposable gloves and safety eyewear if 

needed, and observe precautions while collecting samples, remaining aware of the potential 

chemical and biological hazards present. The water staff collecting samples will take care not 

to touch the insides of bottles or lids/caps during sampling. 

Sample Custody Procedures: 
 

Samples will be kept in the custody of the water staff. "Chain-of-Custody" or "Transmission 

Forms" will accompany all samples to subcontracted laboratories. Custody seals will be 

placed on shipping containers if the water staff decides seals are necessary. 

 

Shipping Requirements: 

 
Packaging, marking, labeling, and shipping of samples will be carried out. Staff should 

receive the necessary training for shipping samples. Holding time limitations will be 

considered when decisions are made regarding sampling and shipping time. 
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Annex (2) 
Common Types of Quality Control Samples Used in Water-Quality Monitoring  

Type Description Purpose Alternative Comments 

Replicate samples  Multiple samples are 
collected from the 
environment at the 
same time and place, 
using the same 
method.  

Evaluate the 
variability in 
sampling and 
analysis 
processes.  

No other good 
way to estimate 
the reproducibility 
of environmental 
sampling.  

Estimate sampling process 
variability, by using in 
conjunction with split 
samples 

Split samples One sample 
collected from the 
environment is 
divided into two or 
more equivalent 
parts. May be done 
in field or at lab.  

Evaluate 
analysis 
variability, if 
sent to the same 
lab. Evaluate 
interlaboratory 
bias if sent to 
different 
laboratories.  

Many other ways 
of determining 
laboratory 
variability or 
interlab bias are 
possible. This 
method has the 
advantage of 
being matrix-
specific.  

Sample-splitting process 
may not produce exact 
replicates. Also, splitting 
procedure may introduce 
contamination, or allow 
loss of analyte through 
volatilization or sorption.   

Spiked samples  Measured amounts 
of analytes are 
added to known 
volumes of sample. 
Analyses are 
compared to those of 
unspiked sample, 
identically treated.  

Evaluate 
recovery of the 
analyte(s) from 
the specific 
sample matrix 
by the 
analytical 
method.  

Laboratories 
usually have 
recovery data for 
normal sample 
matrices. Spikes 
are useful for 
unusual matrices.  

Recovery of spikes may 
not accurately represent 
recovery of native 
materials.  

Surrogate-spiked 
samples 

Measured amounts 
of surrogate 
compounds are 
added to known 
volume of sample.  

Evaluate the 
recovery of 
analytes by 
monitoring 
recovery of a 
chemically 
similar 
compound. 

Analyte spike 
provides similar 
data, but requires 
to analyses.  

Typically used with multi-
analyte organic methods.  

Synthetic samples  A known 
concentration of 
analyte(s) is added 
to a matrix 
(commonly source 
water; occasionally a 
synthetic matrix 
such as seawater).  

Document the 
bias of a 
laboratory‟s 
analyses.  

Reference 
samples, spiked 
samples may also 
be used to test 
bias.  

Unless a synthetic matrix 
is created, results do not 
take matrix effects on bias 
into account and therefore 
tend to give optimistic 
results.  

Reference samples  An actual 
environmental 
sample in which the 
“true” concentration 
of analytes is 
known, through 
multiple analyses by 
multiple 
laboratories, using 
multiple methods. 

Document the 
bias of a 
laboratory‟s 
analysis. 

Synthetic 
samples, spiked 
samples may also 
be used to test 
bias. Reference 
samples provide 
an absolute 
standard, not 
prepared by the 
user.  

Matrix-specific reference 
materials may be difficult 
or impossible to obtain. 
Non-matrix specific 
reference samples may 
provide misleading 
results. Reference samples 
are used sparingly because 
they are expensive.  
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Annex (3) 

Data Quality Objectives (Quality Indicators) 

 

Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precision 

(RPD) 
Completeness Preservation Volume Container 

Holding 

Time 

Bacteria, 

(total fecal 

coliform) 

SM9221 or 

9222 

1 FC/100 

ml 

1 FC/100 

ml 
NA NA 85-100% Na2S2O3

a 
100 ml 

Sterile 

plastic 
6 Hours 

Biological 

Oxygen 

Demand 

(BOD5) 

EPA405.1 

or 

SM5210B 

2 mg/L 2 mg/L 80-120 <30% 85-100% 4ºC 1L Plastic 48 Hours 

Chemical 

Oxygen 

Demand 

(COD) 

EPA 410 

or SM5220 

Lab 

Control 

Chart 

5 mg/L 85-115 <20% 85-100% 

Analyze 

immediately or 

add H2SO4 to 

pH <2 

125 ml Plastic 28 days 

Chlorine, 

Total 

residual 

EPA330.1-

330.5 or 

SM4500 

0.1 mg/L 0.1 mg/L NA <30% 85-100% N/A NA NA 
Do in the 

field 

Dissolved 

Oxygen 

EPA 360.2 

or SM4500 
0.05 mg/L 0.05 mg/L 85-115 <30% 85-100% N/A 300 ml Plastic 

Do in the 

field 

Total 

Nitrogen 

(ammonia, 

nitrate, 

nitrite, TKN) 

SM 4500 

or EPA350 

series 

0.06 mg/L 0.06 mg/L 70-130 <30% 85-100% 

Analyze 

immediately or 

add H2SO4 to 

pH <2 Cool to 

4ºC 

500 ml 
Plastic or 

Glass 
28 days 

pH EPA150.1 0.1 0.1 0.1 pH 0.1 pH 85-100% N/A NA NA Do in the 
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Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precision 

(RPD) 
Completeness Preservation Volume Container 

Holding 

Time 

standard 

units 

standard 

units 

units units field 

Total 

Phosphate or 

o-Phosphate 

EPA 365 

series or 

SM4500 

0.01 mg/L 0.01 mg/L 70-130% <30% 85-100% 

Analyze 

immediately or 

add H2SO4 to 

pH <2 Cool to 

4ºC 

100 ml 
Plastic or 

Glass 
48 hours 

Specific 

Conductance  

EPA120.1 

or 

SM2510B 

0.07 

uS/cm 

0.07 uS/cm 85-115% 10% 85-100% NA N/A Plastic, 

glass 

Do in the 

field 

Total 

Organic 

Carbon 

EPA 415.1 

or SM5310 

1 mg/L 1 mg/L 85-115% <20% 85-100% Cool to 4ºC, 

add HCl, 

H2SO4 or 

H3PO4 to <pH2 

125 ml Amber 

Glass 

28 days 

Turbidity  EPA180.1 

or 

SM2130B 

01. NTUs 01. NTUs 85-115% <20% 85-100% Cool to 4ºC 100 ml Plastic or 

Glass 

48 h. or 

do in the 

field 

Temperature 

ºC 

EPA170.1 

or 

SM2550B 

0.1 ºC 0.1 ºC 90-110% <10% 85-100% N/A N/A N/A Analyze 

in field 

Total 

Suspended 

Solids  

EPA 160 

series or 

SM2540 

0.2 mg/L 4 mg/L 85-115% <20% 85-100% Cool 4ºC 1 L Plastic or 

glass 

7 days 

Total 

Settleable 

EPA 160.5 

or SM2540 

0.2 

ml/L/hr 

0.2 ml/L/hr 85-115% <20% 85-100% Cool 4ºC 1 L Imhoff 

cone 

Analyze 

as soon 
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Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precision 

(RPD) 
Completeness Preservation Volume Container 

Holding 

Time 

Solids as 

possible 

Total 

Recoverable 

Metals 

EPA 200 

series or 

SM 3100 

series  

See 

specific 

metal 

See 

specific 

metal 

See 

specific 

metal 

<20% 85-100% Add HNO3 to 

<pH 2 except 

for Hg and Cr 

VI 

100 ml Plastic  28 days 

Volatile 

Organic 

Compounds 

(VOCs) 

SM 8260B 

or 6400 

See 

specific 

VOC 

See 

specific 

VOC 

See 

specific 

VOC 

<20% 85-100% Na2S2O3 to 

pH<2 

40 ml Special 40 

ml glass 

vial 

14 days 
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Annex (4) 

 

Common Types of Quality Control Blank Samples Used in Water-Quality 

 Monitoring} 

Type Description Purpose Alternative Comments 

Source water blank A portion of the 
water that is used as 
the source of all 
blanks, and as the 
matrix for all QC 
samples, is analyzed.  

Document that 
the source 
water is free of 
contamination.  

Buy certified 
source water from 
the laboratory or a 
commercial 
supplier, and 
accept their 
analysis. Use 
water from a 
deionizer in the 
field laboratory  

Field-lab deionizers may 
be a significant source of 
contamination, and should 
be monitored with 
conductance meters, using 
a safe cutoff value. The 
value chosen will depend 
on the detection limit of 
the analyses being 
performed. 

Field blank Source water in 
taken to the 
sampling site and, as 
nearly as possible 
sampled, preserved, 
and bottled in the 
same way as the 
environmental 
samples.  

Document that 
the field sample 
handling 
process is not 
introducing 
contamination.  

No reasonable 
alternative. 
Necessary for all 
but the roughest 
reconnaissance 
studies.   

If contamination is found 
in the analysis of the field 
blank, it gives no 
indication of the source, 
only that it has occurred. 
Also, it is often not 
possible to sample the 
source water exactly the 
same way as the 
environmental. 

Ambient atmosphere 
blank 

A sample container 
of source water is 
exposed to the 
atmosphere at the 
sampling site for the 
same amount of time 
required to handle a 
sample.  

Document that 
the atmosphere 
of the sampling 
site is not 
introducing 
contamination.  

Test the 
atmosphere for 
analytes to be 
determined in the 
samples.  

Especially important for 
relatively “clean” ground 
water samples collected in 
surface environments that 
are highly contaminated, 
either by volatile 
constituents or air borne 
particulates.  

Equipment blank  A source water 
sample is passed 
through the 
sampling, splitting, 
or filtration 
equipment, then 
bottled and 
preserved like a 
sample and sent to 
the lab. 

Document that 
the sampling 
equipment is 
not introducing 
contamination.  

Super-clean the 
equipment before 
coming to the 
field, seal it in a 
protective 
container, and use 
it only once per 
trip, to ensure that 
no contamination 
is introduced. 

Separate blanks for 
sampler, splitter, pump, 
filter, etc., may be used to 
identify individual sources 
of contamination. Analyze 
total equipment blank 
first. If it is blank, no 
further tests needed.  

Preservation blank  A source water 
sample that has been 
preserved exactly as 
the environmental 
samples, is analyzed. 

Document that 
the 
preservative, 
and the act of 
adding it to the 
sample, is not 
introducing 
contamination.  

Use pretested 
preservative 
supplied by the 
lab, and assume 
that the operation 
of introducing 
preservative in the 
field isn‟t causing 
contamination.  

If preservation blanks 
show no contamination, 
there is no need to analyze 
separate source blanks.  
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Annex (4) 

Common Types of Quality Control Blank Samples Used in Water-Quality Monitoring 

(Continued) 

 

Type Description Purpose Alternative Comments 

Trip blank A sample of source 
water, preserved and 
contained identically 
to the samples, is 
shipped with 
environmental 
samples. 

Document that 
contaminants 
are not 
introduced 
during 
shipping.  

Detect 
contamination 
during shipping, 
from atmospheric 
or 
container/closure 
sources, or from 
other samples. 

Most necessary when 
volatile analytes will be 
determined. Cross 
contamination may occur 
between “clean” and 
“loaded” samples shipped 
together. 

Laboratory blank A source of water 
sample is prepared 
at the laboratory, 
and analyzed along 
with the 
environmental 
samples. 

Document that 
contamination 
has not 
occurred during 
lab storage, 
subsampling, 
and analysis 

If the blank shows 
no contamination 
throughout the 
entire sampling 
and analysis 
process, the 
absence of 
contamination in 
both field and lab 
is documented, 
and separate lab 
blanks are 
unnecessary. 

If the field blank shows 
contamination, the 
laboratory blank helps 
identify its source as being 
in the field or in the 
laboratory. 
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Evaluation of performance 

 

1 – Limit of detection. 

2 – Precision (repeatability and between batch). 

3 – Trueness. 
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 Limit of detection. 
1 – Use – R – chart for blank or sample of very low concentration. 

2 – Calculate Sw for blank sample. 

3 – Calculate criteration (CD) and limit of detection (LOD). 

Calculate Sw from R - chart using blank sample  

Batch X1 X2 R 

1 3.5 0.0 3.5 

2 4.3 2.4 1.9 

3 9.5 10.9 1.4 

4 4.9 1.6 1.6 

Average                                R` = 2.1 
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R` = d2 . Sw 

d2 for duplicate reading n = 2 from the table       d2 = 1.128 

Sw = R`/d2       = 2.1/1.128  = 1.86 

Calculate Sw from r – chart using stable natural sample (type II) 

 

Batch X1 X2 R X  r % 

1 3.46 4.46 1.00 3.96 25.3 

2 3.99 5.10 1.11 4.545 24.4 

3 5.32 5.47 0.15 5.395 2.8 

4 15.0 14.8 0.2 14.9 1.3 

Average                                                         r`= 13.45 

Sw  = r`/d2 = 13.45/1.128  = 11.92   12 
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R – chart for blank 
R

-v
a
lu

e 

                  

                  

                  

                  

2                  

                  

                  

                  
                  

  1  2  3  4  5        

       No. of batch          

r – chart for stable natural sample 

r-
v
a

lu
e 

25                  

                  

                  

15                  

                  

                  

5                  

                  
                  

  1  2  3  4  5        

       No. of batch          

 

 

 
 

 
 

  
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Calculate CD and LOD 
 

 

CD = t0.95 . (df) . Sw . (1 + 1/n)   

df : the number of degree of freedom 

df = no. of batches -1 

df = 4 – 1 = 3 

n  : number of replicate =2 

t0.95 (3)  from the table (one sided case), df = 3 

t0.95     = 2.353 

 CD = 2.353 x 1.86 (1 + ½)              = 5.36 5 

LOD  =  2 CD  = 2 x 5= 10 
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Precision, repeatability (Sw) 
 

Sw can be calculated as was discussed before with blank 

sample by using either R – chart for sample type I (synthetic 

sample or reference material) 
or  

r – chart with sample type II (stable natural sample) 

r = (R * 100) / X 

 

 

 



 

174 

 

Precision between batch variation Sb 

 

1 – Use combination of  X -  chart and R – chart for sample type I 

2 – Calculate Sw from R – chart as was discussed before. 

3 – Calculate standard deviation Sx from X - chart. 

4 – Calculate Sb 

as  

Sb
2
 = Sx

2
 – Sw

2
/n 

n : no. of replicate = 2 
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Calculate Sx 

Batch X1 X2 R X 

1 505.0 504.7 0.3 5  04.85 

2 497.4 496.0 1.4 496.7 

3 495.6 496.9 1.3 496.25 

Average   R` = 1.0 X = 499.27 

Standard deviation  Sx = 4.84  

 

True value = 500 
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Calculate Sb 

Sw = R`/d2 = 1.0/1.128 = 0.887 

Sb
2
 = Sx

2
 – Sw

2
 / n 

      = (4.84)
2
  -  (0.887)

2
 / 2 

      = 23.426  -  0.7868 / 2 

      = 23.426  -  0.393  = 23.03 

Sb  = 4.799    4.8 

Total variance ST
2
  =  Sw

2
  +  Sb

2
   =  (0.887)

2
  +  (4.799)

2
 

ST =  4.88 

The number of degree of freedom for Sb = no. of batches – 1 

The number of degree of freedom for ST = n *(number of batches  - 1)  



 

177 

 

R – chart for Sample (I) 

R
-v

a
lu
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  1  2  3  4  5        

       No. of batch          

X – chart for Synthetic sample (I) 

X
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a
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Calculation of truness 
To calculate truness from X – chart 
Synthetic sample I or D – chart for sample type III 

(recovery of spike from a natural sample). 

Recovery from X – chart = X * 100 / true value  

Truness = 499.27 * 100 / 500 = 99.9 %   100 % 
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Is truness different from 100 %? 

1 – Calculate Sx for (X – chart) or SD(D – chart) 

2 – Compare the average concentration (or average 

difference for sample type III) to true value (or true 

spike) using confidence interval. 
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Compare true value and average using the confidence interval 
 

Confidence interval = average  t.(1-)/2, (df)*Sx / m 

df = no. of batches – 1 = 2 

m : no. of measurements = 6 reading 

Sx = 4.84 

Average X = 499.27 

t0.975(df) = from the table when (df = 2)           = 4.303 

confidence interval = 499.27  4.303 * 4.84/6 

                                     = 499.27  8.50                  from 490.77 to 507.77 

True value = 500 is found within the confidence interval and the average is not 

significantly different from the true value. 
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Are performance characteristic changing? 

1 – Compare standard deviation ST of two measurements for the 

same sample (F-test) 

2 – Compare average of two measurements for the same sample  

if the answer is yes. 

a : The change is acceptable or relevant. 

b : Decide what you want to do to improve your results   
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Compare standard deviations 

The calculation for new measurements of the same sample is  

X2 = 497.39      , ST2 = 6.45   ,    no. of measurements (m2 = 10) 

The number of degree of freedom    df2 = 10 – 1 = 9 

The data which was just calculated before is  

X1 = 499.27      , ST1 = 4.88   ,    no. of measurements (m1 = 6) 

The number of degree of freedom df1 = 6 – 1 = 5 

F – test = ST2
2
/ST1

2
  = 6.45

2
/4.88

2
  = 1.74 

F value from excell     Finv (0.025, df2, df1) = Finv (0.025, 9, 5)  

F value = 6.69 

F test is smaller than F value so standard deviation is not significantly different. 
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Compare the averages  

Calculate uncertainty of the difference 
U  = t1-/2 (df) Spooled (m1 + m2)/(m1*m2) 

df for Spooled = df1  +  df2 = 5 + 9 = 14 

Spooled = df1 * ST1
2 + df2 * ST2

2) / (df1 + df2) 

 

Spooled = 5   * 4.882 + 9 * 6.452) / (5  +  9)       = 5.94 

 



 

184 

 

Compare the averages  

t0.975 (14) = 2.145 

U            = 2.145 * 5.94 (6 + 10)/( 6 * 10)       =  6.58 

The difference between the two averages (d) 

d = 499.27 – 497.39 = 1.88 

The uncertainty is larger than the difference and therefore the 

difference is not significant 

The change of performance characteristic is not significant 
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If the two standard deviations are different, for example if two significantly 

different methods are employed, the following procedure is used: 

The variances V1 and V2 of each of the two means are compacted 

V1 = S1
2
/m1              V2 = S2

2
/m2 

The effective number of degrees of freedom df* is then calculated: 

(V1  +  V2)
2
 

df* =                                             - 2 

         V1
2
/(m1+1)  + V2

2
/(m2+1)   

Calculate the uncertainty U of the difference 
U = t1-/2 df* (V1 + V2) 

Calculate the difference of the two means and compare with U 
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Example :  

An improvement of the method for determination of CODcr (mg/L O2) has been 

attempted. The original and modified methods are compared by repeated 

analysis of several samples. 

Results of the statistical analysis for one sample is given below 

 

 X` ST m 

Old method 21.3 5.34 17 

Modified method 19.2 3.20 19 

 

F – test = ST
2
 (highest) / ST

2
 (lowest)  = 5.34

2
/3.20

2
 

= 2.78 
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F0.95(df1, df2) 

F0.95(16, 18)  = 2.25 

F-test is larger than critical value or F-value so the two standards deviation are 

differ at 95%. 

So the following procedure is used: 

Variance of old Vold & modified Vmod. Methods are 

Vold   = (5.34)
2
/17 = 1.677 

Vmod. = (3.20)
2
/19 = 0.539 

The effective number of degree of freedom df* is  

  (1.677 + 0.539)
2
 + (0.539)

2
/ (19+1) 

df*  =                                                                    - 2 

  (1.677)
2
/(17+1) 

= 26.8  27 
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The uncertainty U is  

U = t0.975 (27) x  (1.677 + 0.539) 

   = 2.052 x 1.489  

= 3.055 mg/L O2 

The difference of the means d is  

d = 21.3 – 19.2 = 2.1 mg/L O2 

The difference of the means is smaller than the uncertainty so the means are 

not differ. 
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Generic Quality Assurance Plan for 
Drinking Water Program Staff Sampling & Analysis 

Activities 
 
 
Distribution List 
Copies of this approved Quality Assurance Plan (QAP) and subsequent QAP 
revisions will be distributed to all Water Program staff. 
 
Organization Task 
All Water Program staff members who perform field tests, collect samples, and 
transport or ship samples to analytical laboratories are responsible for Quality 
Assurance and Quality Control. Water Program staff members who perform 
these duties include: 
• Those who respond to water pollution complaints or investigate potential 
water 
pollution problems using a suite of basic water quality parameters, 
• Those who set up or perform baseline water quality monitoring, 
• Those who develop discharge permits, review data reports, provide technical 
assistance to facilities, and perform routine inspections and water quality 
monitoring, 
•Water Program staff members, under the requirements of this generic  plan, are 
responsible for planning the sampling event, developing the sample design, 
collecting physical and documentary samples, coordinating with the 
subcontracted laboratory, reviewing data results, and preparing reports.  
 
QAP requirements also apply to sampling activities undertaken on behalf of the 
department by contractors. Whenever Water Program staff members perform 
field tests, collect samples and transport or ship samples to analytical 
laboratories, they will follow the requirements of this generic QAP for sample 
collection, sample handling and analysis. Departures from the requirements of 
this generic QAP must be documented in the site-specific QAP Sampling Plan 
Checklist and approved by the Water Quality Assurance Officer (WQAO). Water 
Program staff members using this generic QAP prepare the site-specific QAP 
Sampling Plan Checklist (QAP Checklist) for each sampling event. The WQAO is 
available to assist Water Program staff members fill out this QAP Checklist. The 
WQAO randomly selects and reviews approximately 5% of the QAP Checklists 
annually to ensure that they are complete and that QA/QC processes are 
followed. Generic QAP 
 

Problem Definition/Background and Project Objectives 
Background 
The Water Program is committed to developing and integrating Quality 
Assurance (QA) and Quality Control (QC) practices into data collection and 
measurement activities within its purview in order to generate and process data 
of known and appropriate quality in a cost-effective manner. This QAP is 
prepared with the intent to provide all Water Program staff members with basic 
guidelines for the collection of samples, proper sample documentation, sample 
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handling and transport, and the use of correct sampling and analytical 
methodologies. As required by the Water Program, This generic QAP is prepared 
in compliance with the EPA QA/R-5, EPA Requirements for Quality Assurance 
Project Plans, Final Version, March 2001. EPA QA/R-5 is available at: 
http://www.epa.gov/r10earth/offices/oea/epaqar5.pdf. When approved, this 
generic QAP becomes a part of the Water Program Quality Management Plan. 
 
Objectives 
This generic QAP is developed for the purpose of supporting all sampling and 
analysis activities by Water Program staff. By following the requirements of this 
generic QAP and completing the QAP Sampling Plan Checklist, the Water 
Program ensures the quality of its data.  This also ensures that data generated or 
processed are appropriate for their intended use, scientifically valid, are of 
known precision, and accuracy, of acceptable completeness, representativeness, 
comparability, and where appropriate, legally defensible. The intent of this 
generic QAP is to provide consistency in the application of QA and QC practices 
whenever Water Program staff members collect and test water samples in the 
field, and/or handle, transport or ship water samples to subcontracted 
laboratories for analysis. 
 
Task Description and Schedule 
Project 
 
The Water Program staff members follow the requirements of this generic QAP 
and fill in the information required in the QAP Sampling Plan Checklist for each 
sampling event. A sampling event is defined as the suite of samples taken at the 
same time and place for the same purpose.  Similarly, the suite of samples taken 
in response to one water quality complaint is considered a sampling event. 
Samples may be analyzed in the field or in an approved laboratory.  . 
 
QAP Sampling Plan Checklist  
 
The QAP Sampling Plan Checklist is a summary of site-specific sampling and 
analysis requirements of a sampling event. The QAP Checklist is designed to be 
used in conjunction with this generic QAP. The generic QAP describes QA/QC 
information such as sampling methods, sample containers, holding times, and 
EPA- approved analytical methods. The site-specific Sampling Plan Checklist 
contains: 
 
• Sampling date/s and sampling location/s such as the effluent or river reach, 
• Name/s of the staff setting up and conducting the monitoring activities, 
reviewing data and preparing reports, 
• The list of parameters that will be sampled for and analyzed in the field and 
those that the laboratory will perform, 
• List of QA/QC measures such as duplicate samples, blind samples, etc., 
• Description and rationale for any departures from the generic QAPP, 
• QA/QC problems encountered in the field and/or laboratory and any QA/QC 
corrective actions taken, 

http://www.epa.gov/r10earth/offices/oea/epaqar5.pdf
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• Water Program staff member responsible for the sampling event - signature 
and date. Whenever samples are collected and/or analyzed in the field, the 
Water Program staff member fills out the site-specific QAP Sampling Plan 
Checklist for each sampling event. As much of the Checklist as possible is filled 
out prior to the event. Items that may be known prior to sampling are the facility 
name, sampling dates and locations, parameters, subcontracted laboratory, etc. 
Because a sampling event involves unknowns, the QAP Sampling Plan Checklist 
is taken into the field and filled out as necessary. Items which are required to be 
completed in the field include: 
• Any new sampling locations 
• Any new parameters 
• QA/QC problems identified in the field such as malfunctioning equipment, 
broken vials, etc., as well as QA/QC corrective actions taken, 
• Any changes or departures from the QAQC protocols described in this generic 
QAP, such as using non EPA-approved methods as well as the rationale for these 
changes or departures. Back in the office, the QAP Checklist can be completed 
only after receiving all laboratory data results and reviews these data for QA/QC. 
When all verified and validated data are available and a Water Program staff 
member has checked the data and completed any required reports, the QAP 
Checklist is reviewed for completeness, and signed and dated by the Water 
Program staff member responsible for the sampling event. The completed, 
signed and dated QAP Checklist then becomes a part of the permanent record of 
the facility. 
 

In summary, the site-specific QAP Sampling Plan Checklist must include: 
• Name of the facility, project or event, 
• Physical location (GPS) and address if applicable, 
• Permit Number, Folder names, if applicable, 
• Site contact person, phone number, email address, if applicable, 
• Name of Water Program staff person(s), 
• Sampling date/s and sampling locations, 
• Parameters to be sampled or analyzed, 
• List of QA/QC measures such as duplicate samples, blind samples, etc., 
• Field or lab QA/QC problems identified and QA/QC corrective actions taken, 
• Departures taken from the generic QAPP and rationale, 
• Name of Data Reviewer/s 
• Dated Signature of Water Program staff member responsible for sampling 
event. 
 
Data Quality Objectives and Criteria for Measurement Data 
Data Quality Objectives (DQOs) are the quantitative and qualitative terms that 
Water Program staff members use to describe how good the data need to be in 
order to meet the project’s objectives. DQOs for measurement data (also known 
as data quality indicators)are precision, accuracy, representativeness, 
completeness, and comparability. The overall QA objective for analytical data is 
to ensure that data of known and acceptable quality are provided. To achieve this 
goal, the Water Program staff must review the data for representativeness, 
comparability, precision, accuracy and completeness. These are necessary 
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attributes to ensure that analytical data are reliable, scientifically sound, and 
defensible.  
 
Precision: Precision is the degree of mutual agreement among independent 
measurements as a result of repeated application of the process under specified 
conditions. Field precision is measured by collecting field duplicate samples for 
each matrix collected and measured, and/or for each sampling event. Field 
precision is evaluated by the relative percent difference (RPD) between field 
duplicate samples. RPD should be <20% or better. Although the purpose of 
duplicate sampling is to check the precision of the sample collection, it also 
checks laboratory precision if the duplicate samples are "blind" to the laboratory 
and are given distinct identification numbers. RPD is defined as the absolute 
value of the difference (range) of each duplicate set times 100, divided by the 
mean value (average of the duplicate set). The equation to calculate RPD is as 
follows: 
 
RPD = /S1 – S2/ x 100 
(S1 + S2)/2 
 
The Water Program ensures field precision by collecting and analyzing one field 
duplicate for every 10 samples collected. For example, if 1-10 samples are 
collected per sampling event, 1 field duplicate is required. If 10-20 samples are 
collected per sampling event, 2 field duplicates are required. 
 
A sample is defined as the portion of a population taken from one place at one 
time even if collected for several analyses. For example, samples taken for pH, 
total suspended solids, total residual chlorine and fecal coliform bacteria at three 
locations (influent, effluent and edge of mixing zone) at a wastewater treatment 
facility would be considered 3 samples. Samples taken in response to a possible 
pollution event (upstream, downstream and at a discharge) would also be 
considered 3 samples. 
 
Laboratories measure precision by analyzing Method Blanks, Matrix 
Spike/Matrix Spike Duplicate (MS/MSD) samples and by the analysis of 
laboratory duplicate samples. Laboratories usually perform the analysis of one 
set of MS/MSD and duplicate samples per matrix measured. Laboratory 
precision is evaluated by the relative percent difference (RPD) between MS/MSD 
or between duplicate laboratory samples. RPD is usually <20% but can vary 
widely depending on the analytical method. Laboratory precision requirements 
are method-specific and are available in laboratory Quality Management Plans, 
(QMPs), which are kept on file at the Water Quality Assurance Officer’s office. 
 
Accuracy: Accuracy is the degree of agreement of a measured value with the 
true or expected value of the quantity of concern. The Water Program ensures 
field accuracy by field instrument calibration according to the manufacturers’ 
instructions and by using standards and chemicals that are current (prior to 
expiration dates), and by following proper sampling, sample handling and field 
analysis protocols. Laboratory accuracy is evaluated by the percent recovery 
(%R) of the target analyte in spiked samples and also by the recoveries of the 
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surrogates in all samples and QC samples. The laboratory accuracy ranges are 
specified in the laboratory QMP and depend upon the parameter being 
measured. 
 
Representativeness: Representativeness is the degree to which data from the 
project accurately represent a particular characteristic of the environmental 
matrix that is  being tested. The Water Program staff member designs the 
sampling scheme, including sampling locations and the number of samples to 
ensure representativeness of samples of each matrix or product of chemical 
processes being sampled. The Water Program staff also ensures 
representativeness of samples by adherence to standard field sampling and 
analysis protocols and by using standard laboratory protocols. 
 
Completeness: Completeness is the percentage of valid results obtained 
compared to the total number of samples taken for a parameter. Since sampling 
during inspections, complaint response and technical assists are usually grab 
samples and limited in number of samples, the Water Program expects the 
number of valid results from the analyses to be equal to or better than 85%. 
Comparability: Comparability is a qualitative term that expresses the measure of 
confidence that one data set can be compared to another and can be combined 
for the decision(s) to be made. The Water Program ensures Comparability by 
using standard sample collection, preparation and handling procedures, EPA-
approved analytical methods and holding times, and by following the QA/QC 
protocols described in this generic QAPP. 
 
Special Training Requirements/Certification 
Water Program staff are required to have training in sampling, sampling 
handling and transport, sample documentation, filling out the Chain-of-Custody 
or Transmission forms, field analysis, and filling out the QAP Sampling Plan 
Checklist. It is recommended that this be formal training. However, training may 
also be obtained by “mentoring” provided by senior staff, and by coordination 
with the subcontracted laboratory. Training records are kept on file .  
 
Documents and Records 
The Water Program staff member fills out the QAP Sampling Plan Checklist, and a 
field logbook or field data sheets with “write in the rain” ink or pencil, as 
appropriate. Changes are made by crossing out errors and adding correct 
information. The QAP Checklist,  logbook or data sheet should not be erased. 
Logbooks should be bound with numbered pages. The completed QAP Checklist 
is required for each sampling event.  
A Chain-of-Custody or Transmission form must be filled out if a subcontracted 
laboratory performs sample analysis. This completed form will accompany all 
data sheets and summaries from the subcontracted laboratory back to the Water 
Program staff. In addition to the Checklist, field logbooks, field data sheets, and 
Chain-of-Custody or Transmission Forms, Laboratory Analysis and Laboratory 
QC reports, the project documents may include: 
 
• Investigation Summary (CATS) 
• Inspection Checklist 
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• Record of Sampling 
• Inspection Report 
• Laboratory raw data, 
• Discharge Monitoring Reports (DMRs) 
• MSDS sheets, chemical labels, photographs, drawings 
• Permits, certifications, authorizations, 
• Work plans, monitoring plans 
• Correspondence with affected/involved parties, agencies, or others. 
 
All documents, records, data collected, final QAP Sampling Plan Checklist, and 
final report will be kept in a facility or project file. Pertinent data, which has been 
verified and validated, must be STORET compatible, and entered into the 
STORET database system, when available. The subcontracted laboratory will 
store all sample receipt, sample log-in, extraction documentation and laboratory 
instrument documentation according to its own QMP and SOP documents. This 
information may be requested by the Water Program staff. The laboratory is 
responsible for verification and validation of its laboratory analysis results prior 
to release. The Chain-of-Custody or Transmission form and laboratory QC sheets 
will accompany all laboratory data results back to the Water Program staff and 
the laboratory will provide information to the Water Program staff on any 
qualified data results. 
 

DATA GENERATION AND ACQUISITION 
Sampling Process Design (Experimental Design) 
Prior to the inspection or sampling event, the Water Program staff member 
should review available files to determine such things as: 
 
• Facility/project or water body background information, 
• Historical ownership and use of the facility/project for waste and wastewater 
generation, 
• Maps depicting general geographic location, property lines, surrounding land 
uses, 
• Groundwater monitoring wells, 
• A summary of all possible sources of contamination and of the wastewater 
stream flow, 
• A summary of past permits, certifications or authorizations requested and/or 
received, 
• Any enforcement actions and subsequent responses, 
• A list of documents and studies prepared for the facility/project, 
• Monitoring records, such as Discharge Monitoring Reports (DMRs), 
• Inspection reports from previous site inspection or sampling events, 
• Safety issues. 
 
Based on the information on hand, and the visual inspection of the facility , the 
Water Program staff will collect samples and analyze samples on an “as needed” 
basis to characterize or verify possible water quality pollutants. When Water 
Program staff respond to water pollution complaints or set up baseline 
monitoring projects, sampling locations and sampling frequency should be 
representative of the objectives of the sampling event or monitoring project.  The 
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Water Program staff follows the requirements of this generic QAPP in setting up 
the sampling plan for any of the above scenarios.  
 
Sampling Method Requirements 
Representativeness of Samples 
When water samples are taken in response to water pollution complaints, care 
should be taken to ensure the sampling sites are representative of the pollution 
event; e.g., at the pollution site, and above and below it. In baseline monitoring, 
sample site locations should be determined to ensure both temporal and spatial 
representativeness. If possible, samples should be taken directly from the water 
body, rather than from a container filled from the water body.  
 
Samples types 
Samples will be listed as “composite” or “grab” on the Chain-of- Custody or 
Transmission Form and in field logbook or field data sheets. 
Grab Samples – Sample bottles will be filled sequentially, normally being filled 
to the 
shoulder of the bottle, leaving a small space for expansion and mixing. Note that 
some 
sample types such as volatile organic compounds and fecal coliform    bacteria     
have  specific bottle filling requirements. The laboratory will provide sampling 
instructions with the sample bottles. If necessary, the Water Program staff will 
consult with the laboratory regarding sampling procedures. 
Composite Samples – Samples will  be composited directly into the sample 
bottles and collected sequentially. Between composite aliquots, bottles will be 
kept in a cooler with ice, to reach and maintain a sample temperature of 4 °C ± 2 
°C. The time of the initial portion of the composite, composite intervals, and the 
final compositing time will be noted in the field logbook or data sheets. The 
sample time listed on the Chain-of- Custody or Transmission Form and the 
sample bottle will be the time of the final sample composite portion. 
 
Sample containers and equipment 
All sampling equipment and sampling containers must be certified clean by the 
laboratory providing them, or cleaned according to the manufacturer's 
equipment specifications or the analytical laboratory. Bottles supplied by a 
laboratory are pre-cleaned and must never be rinsed, and will be filled only once 
with sample. All previously used sampling equipment must be properly 
decontaminated before sampling and between sampling locations to prevent 
introduction of cross-contamination. Washwater and rinsate solutions must be 
collected in appropriate containers and disposed of properly in accordance with 
federal, state, and local regulations. Individual sample containers will be placed 
immediately into a cooler containing ice, to reach and maintain a sample 
temperature of 4°C ± 2°C. All samples will be collected and transported to the 
analytical laboratory with proper sample custody and/or transmission 
documentation. 
. 
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Sampling techniques 
Surface Water Samples, Streams - 
Because stream waters are usually well mixed vertically, subsurface sampling at 
a convenient depth is adequate for collection of representative samples at a 
given point. 
Subsurface samples are taken within the upper meter or may be a composite of 
two or 
more strata. The sampler should take into account thermal stratification due to 
discharges or tributaries when the sampling plan is being developed. 
Lakes, Ponds, Reservoirs- A sufficient number of stations should be established 
in random locations to define adequately the parameters of concern. For baseline 
studies, the deepest part of the lake should be included as one of the stations. 
Where concentrations of chemical or physical parameters can vary with depth, 
samples should be collected from all major depth zones, or water masses. In 
shallow waters (2 to 3 m), samples shall be collected at 0.5 to 1 m. In deeper 
water, samples should be collected at regular depth intervals. 
Ground Water Wells- Only grab samples may be obtained. The well should be 
purged of at least three casing volumes of water before sample collection, and 
the purged well should be allowed sufficient time to equilibrate and fines to 
settle. If a bailer is used, it should be slowly lowered and raised to minimize 
disturbances. Samples should be taken as close as possible to the water level, 
unless analysis indicates that contamination is at a different depth. An 
equipment blank, a portion of rinsate, should be collected into a separate 
container and analyzed along with the other groundwater samples. Bailing 
strings and wires and other disposable sampling tools must be properly disposed 
of after use at each well.  
 
Sample Handling Requirements 
Sampling Procedures 
The Water Program staff member collecting samples should wear disposable 
gloves and safety eyewear if needed, and observe precautions while collecting 
samples, remaining aware of the potential chemical and biological hazards 
present. The Water Program staff member collecting samples will take care not 
to touch the insides of bottles or lids/caps during sampling.  
Sample Custody Procedures 
Samples will be kept in the custody of the Water Program staff. Chain-of- Custody 
or 
 Laboratories. Custody seals will be placed on shipping containers if the Water 
program staff decides seals are necessary. 
Shipping Requirements 
Packaging, marking, labeling, and shipping of samples will comply with all 
regulations Staff should receive the necessary training for shipping samples or 
consult with the sub-contracted laboratory for shipping instructions. Holding 
time limitations will be considered when decisions are made regarding sampling 
and shipping times. 
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Analytical Methods Requirements 
Monitoring will be conducted in accordance with Standard Methods of Water 
and Wastewater Analysis or the EPA-approved analytical procedures .The Water 
Program will ensure that all equipment and sampling kits used by Water 
Program staff in the field meet EPA-approved methods. Water Program staff 
members involved with collecting, analyzing and transporting or shipping 
samples, will designate a storage location for sampling equipment and kits used 
during sampling events. For safety and to avoid contamination, the storage will 
be in a lockable cabinet. 
 
Quality Control Requirements 
 
Quality Control measures in the field include but are not limited to: 
 
• Proper cleaning of sample containers and sampling equipment, 
• Maintenance, cleaning and calibration of field equipment/ kits per the 
manufacturer’s and/or laboratory’s specifications, 
• Use of chemical reagents and standard reference materials prior to expiration 
dates, 
• Proper field sample collection and analysis techniques, 
• Correct sample labeling and data entry, 
• Proper sample handling and shipping or transport techniques, 
• One field duplicate per set of 10 samples (minimum of 1). Quality Control in 
laboratories includes the following: 
• Laboratory instrumentation calibrated with the analytical procedure, 
• Laboratory instrumentation maintained in accordance with the instrument 
manufacturer’s specifications, the laboratory’s (QMP) and Standard Operating 
Procedures (SOPs), 
• Method Blanks, Matrix spike/matrix spike duplicates, sample duplicates, etc. 
per the 
laboratories QMP. 
 
• Laboratory data verification and validation prior to sending data results to 
Subcontracted laboratories should provide analytical results to the Water 
Program staff only after verification and validation by the laboratory QA Officer. 
The laboratory will provide QC information with its summary of data results. If a 
value is reported and flagged as outside the acceptable laboratory QA/QC range 
for precision and/or accuracy, the laboratory will explain this anomaly. 
 
A Water Program staff member performs the field data verification and 
validation, and reviews the laboratory reports. The Water Program staff member 
reviews these data to ensure that the required QA/QC measurement criteria 
have been met. If a QA or QC concern is identified in the review process, the 
Water Program staff member may seek additional information from the 
subcontracted laboratory. If relevant to their analyses, subcontracted 
laboratories will be provided with information about QA/QC problems in the 
field. Space is usually provided on the Chain-of-Custody or Transmission form 
for this information. 
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Instrument/Equipment Testing, Inspection and Maintenance 
Requirements 
Water Program staff in each office will ensure that instruments and kits are in 
good working order. Prior to a sampling event, all sampling instruments and 
equipment will be tested and inspected in accordance with manufacturers’ 
specifications. All standard reference materials and kit chemicals will be 
inspected to ensure that expiration dates have not been exceeded. For each 
sampling event, a Water Program staff member will document on the QAP 
Checklist that required testing, inspection and maintenance have been 
performed. Subcontracted laboratories will follow the testing, inspection and 
maintenance procedures required by the Standard or EPA-approved methods 
and as stated in the laboratory’s QMP and SOPs. 
 
 Instrument Calibration and Frequency 
Field instruments will be calibrated according to the manufacturer's instructions 
prior to using the instruments. For example, pH meters will be calibrated 
according to the manufacturer’s specifications using pH buffers at 4.0, 10.0 and 
mid-range. If equipment and/or kits require calibration immediately prior to the 
sampling event, the calibration dates will be noted on the Checklist. When field 
instruments require only periodic calibration, the record of this calibration will 
be kept with the specific instrument. Water Program staff in each office will 
ensure that instruments are calibrated correctly. The laboratory will follow the 
calibration procedures found in its Standard Operating Procedures (SOPs).  
 
Inspection/Acceptance of Supplies and Consumables 
All sample containers, provided by a laboratory will be certified clean. The Water 
Program staff will ensure that containers they use to sample are contaminant-
free. No standard solutions, buffers, or other chemical additives will be used if 
the expiration date has passed. A space is provided on the QAP Checklist for this 
documentation. Water Program staff will keep appropriate records, such as 
logbook entries or checklists, to verify the inspection/acceptance of supplies and 
consumables, and restock these supplies and consumables when necessary. 
 
Data Acquisition Requirements (non-Direct Measurements) 
Non-direct measurements include data from previous studies, information 
gathered about the facility, maps and GPS to determine sampling locations, etc. 
The Water Program staff will determine when and how previously collected data 
will be used, and will document the data quality objectives for their use. 
 
Data Management 
For each sampling event, the QAP Sampling Plan Checklist must be completely 
filled out Field logbooks and data sheets, photos, maps, and GPS location data as 
well as field sample labels and Chain-of-Custody or Transmission forms will be 
used as required to document sampling and inspection activities. Field duplicates 
will be identified as such only in the QAP Checklist, field logbook or in field data 
sheets. For laboratory analyses, field duplicates will be assigned separate unique 
sample identifier numbers and will be submitted “blind” to the analytical 
laboratory.  If possible, laboratory data will be transferred electronically to the 
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Water Program staff to reduce transcription errors, to allow for graphing 
information, and to allow data to be imported into the statewide STORET 
database system. Final reports will be developed according to Water Program 
procedural guidance documents. All reports, including those for potential 
enforcement cases, will be completed within 2 months of the sampling event 
date, if possible. Validated laboratory results and interpretation (as applicable) 
will be appended. Photographs and other supporting data along with the final 
report will be used to determine permit, certification, authorization or other 
water quality compliance. All data generated during this project will be 
processed, stored, and distributed according to Water Program guidance 
documents and the laboratory’s QMP and SOP documents. 
 

ASSESSMENT/OVERSIGHT 
 
Assessment/Oversight 
Project assessments and audits may include performance checks using specific 
blind check standards. Results of such assessments or audits will be reported to 
Water Program Managers with recommendations for QA/QC improvements. This 
information will be included in the Annual QA Report. 
 
Reports to Management 
Only data that have been validated and qualified, as necessary, shall be entered 
into Water Program databases. If, for any reason, the inspection schedules, 
sampling and analytical procedures specified in this generic QAP cannot be 
followed, the Water Program staff will describe these departures along with any 
QA/QC corrective actions in the QAP Sampling Plan Checklist . Database entries 
will be flagged as appropriate if they are outside QA/QC acceptable ranges. If 
necessary, the final report will discuss any QA/QC issued raised during the 
project, as well as QA/QC resolution of these issues. 
 

DATA VALIDATION AND USABILITY 
 
Data Review, Verification and Validation Requirements 
The criteria for data validation will follow those specified in this QAP or as 
specified in the Standard or  EPA-approved methods. An in-depth data review 
audit may be performed using the EPA QA/G-8, Guidance on Environmental Data 
Verification and Data Validation, June 2001. See http://www.epa.gov/quality. 
This data review and audit may be internal or external to the Water Program. 
 
Verification and Validation Methods 
Verification 
The primary goal of verification is to document that applicable method, 
procedural and contractual requirements were met in field sampling and 
laboratory analysis. Verification checks to see if the data were complete, if 
sampling and analysis matched QAP requirements, and if Standard Operating 
Procedures (SOPs) were followed. Verification of data compiled for a sampling 
event is the responsibility of the Water Program staff.  At least 5% of the data 
generated within the Water Program each year. 
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Validation 
Data validation determines whether the data sets meet the requirements of the 
project specific intended use as described in the QAP. That is, were the data 
results of the right type, quality, and quantity to support their intended use? Data 
validation also attempts to give reasons for sampling and analysis anomalies, and 
the effect that these anomalies have on the overall value of the data. All data 
generated will be validated in accordance with the QA/QC requirements 
specified in the methods and the technical specifications outlined in this QAP. 
Raw field data will be maintained by the Water Program staff who collected it. 
Raw laboratory data will be maintained by the laboratory. The laboratory may 
archive the analytical data into their laboratory data management system. All 
data will be kept a minimum of 3 years .The summary of all laboratory analytical 
results will be reported to the Water Program staff. Data validation will be 
performed by the laboratory for all analyses prior to the release of data. All data 
will be validated according to the laboratory’s QMP and SOPs. The rationale for 
any anomalies in the QA/QC of the laboratory data will be provided to the Water 
Program staff with the data results. Completed Chain-of-Custody or 
Transmission forms will be sent back from the laboratory to the Water Program 
staff.Data will be qualified as necessary. Sampling may need to be repeated. 
Unacceptable data (i.e., data that do not meet the QA measurement criteria of 
precision, accuracy, representativeness, comparability and completeness) will 
not be used or if used, the problems with the data will be clearly noted in the 
final report. Any actions taken to correct QA/QC problems in sampling, sample 
handling, and analysis will be noted. The Water Program staff will keep the 
record of any QA/QC issues and QA/QC corrective actions taken in the space 
provided in the QAP Sampling Plan Checklist. 
 
The Water Program staff is responsible for reviewing field log notebooks and 
field data sheets for accuracy and completeness within 48 hours of each 
inspection, if possible. Water Program staff will calculate the Relative Percent 
Difference (RPD) between field duplicate samples to determine if QA/QC 
objectives for field precision have been met. Sample results provided to the 
Water Program staff by the laboratory, after these data have been verified and 
validated by the laboratory QA Officer, will become part of the permanent file for 
each facility or project. Water Program staff will compare the sample 
information in the field log notebooks and/or data field  sheets with the 
laboratory analytical results to ensure that no transcription errors have 
occurred, and to check the Relative Percent Difference (RFD) between duplicate 
samples sent “blind” to the laboratory. Laboratories calculate and report the RPD 
of analytical duplicate samples and MS/MSD samples and report this information 
to ADEC in the QC data sheets which accompany the data results. RPD's greater 
than the project requirements will be noted. Water Program staff, along with 
Water Program Managers and/or the WQAO if necessary, will decide if any 
QA/QC corrective action will be taken if the RPDs exceed project’s goals. If 
evidence of QA/QC non-compliance is observed with the data, additional 
sampling and analysis may be required. 
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Reconciliation and User Requirements 
 
All data and related information obtained during the course of a project, such as 
the final report, data report package or inspection report, will be filed in the 
permanent facility or project file. The Water Program staff will check the original 
DQOs against the information obtained and determine if the DQOs meet the 
original intent. If there are discrepancies, these will be addressed before the next 
sampling event. 

 
Glossary of Terms 
 
Blind Sample – A sample submitted for analysis whose composition is known to 
the submitter but unknown to the analyst. A blind sample is one way to test 
proficiency of a measurement process. 
Detection Limit - The smallest concentration/amount of some component of 
interest that can be measured by a single measurement with a stated level of 
confidence. 
 
Duplicate Samples - Two samples taken at the same time from one location. 
Field duplicates are a measure of the precision of field sampling. 
Equipment Blank – This blank is a sample of the contaminant-free media used 
to rinse sampling equipment. It must be completed after the completion of 
decontamination procedures and before sampling. Equipment blanks are not 
needed if disposable bailers are used for each sample taken. An equipment blank 
is used to determine if contamination occurred from sampling equipment such 
as pumps and bailers and checks to make sure equipment decontamination 
procedures have been effective. 
 
Quality Assurance - a system of management activities to ensure that a process, 
item or service is of the type and quality needed by the user. 
 
Quality Assurance Plan (QAP) – a plan which integrates all technical and 
quality aspects of a project, including planning, implementation and assessment. 
The QAP document show quality assurance and quality control are applied to an 
environmental data operation to assure that the results obtained are of the type 
and quality needed and expected. 
 
Quality Control –all the scientific precautions, such as calibrations and 
duplications, that are needed to acquire data of known and adequate quality. 
 
Quality Management Plan - A plan which documents how an organization 
structures its quality system and describes its quality policies and procedures, 
criteria for and areas of application, and roles, responsibilities. It also describes 
an organization's policies and procedures for implementing 
and assessing the effectiveness of the quality system. 
Sample – A sample is a portion of a population taken from one place at one time 
even if collected for several analyses. 
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Sampling Event - A sampling event is defined as the suite of samples taken at 
the same time and place for the same purpose. 
Standard – A substance or material with properties believed to be known with 
sufficient accuracy to permit its use to evaluate the same property of another. In 
chemical measurements, it often describes a solution or substance commonly 
prepared by the analyst to establish a calibration curve or the analytical 
response function of an instrument. 
 
Standard Operating Procedure (SOP) – A detailed written description of a 
procedure designed to systematize the performance of the procedure. 
 
Laboratory Quality Control Samples –Laboratory Quality Control (QC) 
samples typically accompany the field samples during laboratory preparation 
and analysis. The number of laboratory QC samples is dependent of the Standard 
Operating Procedures of the method used. 
 
• Method Blank - A sample of clean water that is spiked with surrogate 
compounds, extracted and fractionated along with the analytical batch of 
samples. 
 
• Matrix Spike or Matrix Spike Duplicate – An actual sample that is spiked 
with a known amount of analyte. This sample can give valuable information 
about the behavior of analytes in this sample and may be extrapolated to other 
samples from the same area. 
 
• Laboratory Control or Laboratory Control Duplicate (LCS/LCSD) samples 
are used to determine precision and accuracy of the analytical results through 
the percent recovery and relative percent difference. Quantities of stock 
solutions of the target contaminant(s) are added to laboratory matrix before it is 
extracted/digested and analyzed. 
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Quality Control/ Quality Assurance Program 
For Drinking Water Analysis  

 
Quality assurance plan 
 Quality assurance (QA) refers to the full range of practices employed to 
ensure that laboratory results are reliable. The term encompasses internal and 
external quality control. A sound water quality sampling and analysis program is 
commonly include a detailed Quality Assurance/Quality Control Plan that 
describes:  

 Data quality objectives. 
 Equipment maintenance and calibration.  
 Chain of custody for samples.  
 Quality control checks. 
 Data reduction, validation, and reporting. 
 

  
Objectives 
 Monitoring data of drinking water are used to support a number of 
activities including compliance with the  law; water management; reporting the 
quality and quantity of various pollutants in the drinking  water.  Sampling 
ranging from daily to quarterly at fixed locations for various durations of time 
(weeks, months, years) are collected and analyzed for some   parameters. 
 The monitoring program is focused primarily on conventional parameters 
such as  pH,  dissolved and suspended solids, residual chlorine , bactereology. 
Other parameters susceptible to change due to anthropogenic sources are also 
measured such as nutrients (total phosphorus and oil and grease. Phosphate-
phosphorus, nitrates, nitrites and ammonia as well as chemical and biochemical 
oxygen demand .The role of the drinking water monitoring program is to provide 
timely water quality data and periodic data analysis reports, and to make these 
data and reports available to other potential users (governmental agencies). 
 
Sampling design 
 Grab and/or composite samples are collected at the selected locations and 
frequency as indicated in this manual. This sampling frequency was chosen in 
order to optimize the probability of statistically detecting trends. Sample 
collection generally occurs at a set time each month.  
 
 All samples requiring laboratory analyses are placed in the containers 
provided by the lab and labeled with the date, sample site, sample identification 
number (previously assigned by the lab for each sample), sampler’s initials, and 
the chemical analyses requested. Preservatives, if required, are typically added 
to the bottle by the lab prior to sampling. Samples are then placed on ice and 
delivered to the lab according to procedures prearranged with the lab. Sampling 
equipment is rinsed thoroughly with de-ionized water after processing samples.  
 
Laboratory procedures 
 Laboratory analyses and laboratory procedures are following Standard 
Operating Procedures  and other guidance documents.  
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Quality control program 
 Standard Operating Procedures (SOP's) for the analysis of each parameter 
and their Quality Assurance Manual and QC program includes the analysis of 
reference materials, check standards, duplicates, matrix spikes, control chart and 
blanks. 
 
 
Check standards 
 Precision is addressed by the analysis of check standards (water with a 
known concentration of analyte) equal to about 10% of the total number of 
analyses. The mean value for a statistically significant number of check standard 
results may be used to judge whether there is any bias due to calibration. If the 
95% confidence limit on the mean value does not include the true or reference 
value then bias due to calibration may be present. Generally, calibration 
standards are set by MEL as needed to bracket the concentration in particular 
samples. The check standards should equitably span the range of the expected 
results, ideally approximately 0.2 and 0.9 of the upper value for the range of 
calibration.. 
 
Duplicate samples  
 These are simply two identical samples collected and handled in the same 
way. They measure the precision of your methods. 

 Location duplicates are two samples collected from the same location at 
the same time; these measure the precision of your entire procedure 
(sampling, storage and handling, and laboratory analysis).  

 Laboratory duplicates are two samples split from a single sample once 
it has arrived at the laboratory. These test the precision of the laboratory 
methods only.  
 

Matrix spikes 
 
 Matrix interference leading to bias is assessed by analyzing a wastewater 

sample  that has been spiked with a known quantity of the analyte. The quantity of 

analyte added should not produce a final concentration that is excessively high when 

compared to the highest range of data.  Spike amounts should approximately double 

the concentration in the sample prior to spiking.  

 

Recovery (accuracy) 

 Recovery is defined as the 'fraction of the analyte determined after 
addition of a known amount of the standard analyte to a drinking water sample’. 
In practice, control samples are most commonly used for spiking. The sample as 
well as the spikes are analyzed at least 10 times, the results averaged and the 
relative standard deviation (RSD) calculated.  
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The recovery is calculated with: 

Recovery, % = [ ( Xs – X )/ Xadd ] x 100 
 
where  
Xs = mean result of spiked drinking water samples 
X  = mean result of unspiked  drinking water samples 
Xadd  = amount of added standard analyte 
 
Blanks  
 Blanks are samples containing pure, uncontaminated water. Blanks 
contain none of the measured parameters and are used to identify contamination 
that might occur during sampling or in the laboratory.  

 Location blank is a blank sample that is placed in a sample bottle at the 
sampling site, and is handled the same as a normal sample. It identifies 
contamination that might occur in the entire procedure (from field 
sampling to laboratory analysis).  

 Laboratory blank is prepared at the laboratory, and tests for laboratory 
contamination only.  

 
Trueness  
 This   is expressed by the equation:  
 
Trueness, % = (X  / µ) x 100 
Where: 
X = mean of test results obtained for reference sample 
µ = "true" value given for reference sample 
 
Bias  
 It is more commonly used than trueness, and expressed by the equation: 
Bias, %  =  [(X – µ) / µ} x 100  
 
Precision  
 Replicate analyses performed on a reference sample can be used to 
determine trueness or bias, as described above, as well as a standard deviation of 
the mean as a measure for precision. However, for precision alone also control 
samples and even test wastewater samples can be used. Numerically, precision is 
expressed by the relative standard deviation (RSD) or coefficient of variation 
(CV)  
 
Precision, %  =  (S/X) x 100 
 
Where: 
X = mean of test results obtained for the reference standard sample 
S = standard deviation of x. 
S2 =   ∑ (X1 – X)2/ n-1 
n = degree of freedom 
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Reproducibility  
 This is a measure of the spread of results when a sample is analyzed by 
different laboratories .This is a measure of agreement between results obtained 
with the same method on identical test or reference material under different 
conditions (execution by different persons, in different laboratories, with different 
equipment and at different times). The measure of reproducibility R is the standard 
deviation of these results sR, and for a not too small number of data (n < 8) R is 
defined by (with 95% confidence):  

 
R = 2.8 × sR 

(where 2.8 = 2 and is derived from the normal or Gaussian distribution; ISO 
5725).  

 
Repeatability 
 The measure of agreement between results obtained with the same 
method on identical test or reference standard sample under the same 
conditions (job done by one person, in the same laboratory, with the same 
equipment, at the same time or with only a short time interval). Thus, this is the 
best precision a laboratory can obtain: the within-batch precision. The measure 
for the repeatability r is the standard deviation of these results sr, and for a not 
too small number of data (> 10) r is defined by (with 95% confidence):  

r = 2.8 × sr 

Control charts 
 Control charts are used for recording internal quality control data .The 
principle of control charts is that IQC data can be graphically plotted so that they 
can be readily compared and interpreted. Various types of control charts can be 
used such as X-chart and R-chart. X-chart is a graph with time (or assay batch) on 
the x-axis and the concentration of the variable in the reference material on the y 
axis. The mean of a number of control values obtained over a suitably long 
period of time is used as the central line in the chart. Two other lines above and 
two below the central line are also drawn. These are the upper and lower 
warning limits and the upper and lower action limits. The limits are based on 
two and three times the standard deviation of the batch means, respectively. 
Provided the distribution is normal, 95 per cent of results from assays in control 
will fall between the two warning lines. Action lines are normally placed at three 
standard deviations to either side of the target line and 99 per cent of normally 
distributed results should be between the action lines. Examples of typical X- 
charts are shown below.  
  
 An R-chart is a similar control chart in which the mean range of repeated 
measurement is used as the central line, the control values being the difference 
between highest and lowest response value for a control sample in one batch. R-
charts are normally used only with action limits. In the regular day-to-day use of  
the control charts, an aliquot from an appropriate reference material is analyzed 
with every batch of samples and the measured concentration of the variable in 
the aliquot is plotted on the chart. 
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Fig. (5) Typical X-chart and R-charts. 

 
 Out-of control situation exists when; 1 control value outside the action 
limit, 2 consecutive control values outside the warning limits, 7 consecutive 
values with raising or failing tendency.  In addition, 10 out 11 consecutive 
control values on one side of the central line in case of X-chart and 7 consecutive 
values above the central line in R-charts are also considered as out- of –control 
(ISO 13530). 
 Out-of control situation requires prompt detailed checking of the 
analytical method and rejection of the assay data. Results outside the action 
limits should prompt detailed checking of the analytical method and rejection of 
the assay data. 
 
Lower limit of detection 
 It is the concentration of the analyte giving a signal equal to the blank plus 
3 × the standard deviation of the blank. Because in the calculation of analytical 
results the value of the blank is subtracted (or the blank is forced to zero) the 
detection limit can be written as:  
 

LLD, MDL = 3 × sbl 
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 At this limit it is 93% certain that the signal is not due to the blank but 
that the method has detected the presence of the analyte (this does not mean 
that below this limit the analyte is absent).  
 
Instrumentation 
 The pH meter, and spectrophotometer are calibrated according to the 
manufacturer's directions. The pH meter is checked immediately after 
calibration, at midday, and at the end of the day by recording the measurement 
of a low ionic strength pH 7 buffer. It is also checked whenever a measurement 
exceeds the quality standards criteria. If the difference between the meter 
measurement and the expected pH exceeds 0.10, the instrument is recalibrated 
and the sample re-measured .The spectrophotometer is relatively stable; the 
calibration is generally checked at the beginning of wastewater sample 
measurements. 
 
Corrective action 

An appropriate series of corrective actions can be taken to keep the        
quality control, these are: 

 Review quality control limit calculations for obvious errors. 
 Rest the data for outliers, exclude any that are identified as such, and re-

calculate control limits. 
 Review matrix spike preparation procedures to determine if any errors 

were made. 
 
 The laboratory continually monitors their results for quality control 
sample determinations and takes appropriate action to correct problems. 
Frequently, samples may be re-analyzed after an analytical problem is corrected. 
This is also the case for location measurements with respect to check standard 
results. Due to sample holding time limitations, re-analysis is usually not possible 
if problems are discovered in field QC data. Corrective courses applying to 
subsequent data collection are possible, however. 
If data are compromised due to poor precision, the source of the variability will 
determine the course of action that is required. Possible actions include: 
1) Changing the standard operating procedures or instrumentation.  
2) Informing the laboratory when lab error appears to be the source (and 

possibly changing analytical methods);  
3) Re-evaluating the required precision, when it appears that the required error 

is unattainable.  
 
A persistent, consistent bias in the data may warrant adjusting the values, 
otherwise the corrective action for bias will be to inform the lab, which will be 
expected to address the problem. Significant changes in methods, 
instrumentation, or protocols will be made only after it has been documented 
that these changes will not bias the data. 
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Summary of an internal quality control program 
 For each parameter  

 Analyse five standard solutions at six different known concentrations 
covering the working range to develop a calibration curve or, when a 
calibration curve already exists, analyze two standard solutions at 
different known concentrations covering the working range to 
validate the existing calibration curve. 

 Analyze one method blank per set of 20  drinking water samples. 
 Analyze one field blank per set of  drinking water samples. 
 Analyze one duplicate of a drinking water sample chosen at random 

from each set of up to 20 samples. 
 Analyze one drinking water sample that has been spiked with a known 

amount of the variable as a recovery check. This sample should have a 
matrix similar to those of the drinking water samples being processed.   

 
 Data management procedures 
 The data are managed first by recording data for parameters measured in 
the field manually on a standard form and entered by the sampler into a 
temporary computer access table upon return to the laboratory. Rough 
validation rules prohibit obviously incorrect data from being entered. A 
hardcopy of the temporary table is printed and the sampler reviews the data 
prior to moving it into the final results table.  After field and laboratory data are 
entered, an evaluation of results is performed .  
 
Reports 
 These reports are identified as being based on preliminary data. After a 
full month's data are available, all results are reported and all results exceeding 
water quality criteria or the usual range of results from a particular location are 
identified. Upon completion of the data collection activities, the previous year's 
program is summarized in an annual report .This report includes an analysis of 
field and some lab QC data collected during the year as well as an appendix 
listing known changes to the monitoring program that could potentially affect 
the data. 
 
Data review, verification, and validation 
 Data verification prior to reporting includes an on-going evaluation of 
their QC results (using control charts, etc consists of a computer assessment of 
the data and associated field QC data): 

 Each result is compared to historic data from that collection location 
during the same season.  The datum is 'flagged' if it lies more than 2.5 
standard deviations from the mean. 

 The values of replicated samples are flagged if the coefficient of variation 
of the replicates or split samples exceeds 20%. 

 The datum is flagged if the holding time was exceeded. 
 If internal logic checks (total phosphorus greater than soluble reactive 

phosphorus or total nitrogen greater than nitrate/nitrite plus ammonia) 
are violated, then all data values involved are flagged. 
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Data quality assessment 
 Result-level data validation procedures are conducted monthly as 
described. QA assessments is made by comparing calculated percent of relative 
standard deviations (% RSD) to those specified in MQOs  
 
% RSD  = 100 x ( S/X ) =    100 x [(r1 – r2)2 /2  / (r1 – r2)/2] 
 
Where S is the standard deviation, X is the mean, and r1 and r2 are paired results, 
typically a known value (e.g., of a check standard) and the analytical result or 
measurement of the known value.  
The results of the analysis of blank samples and known standards will be used to 
determine overall bias of the results.  
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 اهيضخّٖبح

 (ضثظ ٔتأكٛذ جٕدج انتذانٛم انًؼًهٛح)ٌؼرث ؿبيج ؿوٓ اهترٌبيز اهخدرٖتٓ : لاأّ
 

 ج٦ٝؿٕ جِٝحٟ ٝٞؿ٧فذ جٝسؿف٬د٬ر .1

 ج٠ٝظ٧٠ُر ج٠ٝلس٦ؿٖر .2

 ُؿؿ ج٠ٝسؿفد١٬ .3

 ٦٢٠ظ٬ر جٝسؿف٬خ .4

 ٠لحُؿجز جٝسؿف٬خ .5

 ٙحث٠ر ج٧٠ٝي٧ُحز  .6

 ٠ٜح١ جٝسؿف٬خ ٧ ًف٬ٚر جٝظ٧ٞك دظٞلحز جٝسؿف٬خ .7

 

 (ضثظ ٔتأكٛذ جٕدج انتذانٛم انًؼًهٛح) خػج اهخدرٖس تبهدّرث اهخدرٖتٖج  :ذبٌٖب

 

 ؤ٥ؿجٕ جٝؿ٧فذ .1

 ٧٠ي٧ُحز جٝؿ٧فذ .2

 ٠ؿذ جٝؿ٧فذ .3

 جٝدف٢ح٠ط جٝق٩٢٠ ٝٞؿ٧فذ .4
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 (ضثظ ٔتأكٛذ جٕدج انتذانٛم انًؼًهٛح )ٌؼرث ؿبيج ؿوٓ اهترٌبيز اهخدرٖتٓ : أّلا

 

 اهِدف اهـبى هودّرث اهخدرٖتٖج .1

ؾسدحفجز ٝسٚؿ٬ف ٢٧ٜ٠حز ٧سف٬ٜقجز ج٧٠ٝجؿ ١٠٧ تدشٌ فٍ هعبهل التحبلُل الوختلفت ا

ي١٠ سٞٛ ج٠ِٝح٠ل  ٠ِح٠ل  ٬٠ح٣ جٝنفخ جٝس٩ سظف٨ د٦ح جؾسدحفجز ٖػه ظ٧ؿذ ج٬٠ٝحذ 

٠ِٝفٖر ٢٧ٜ٠حس٦ح ٧ًد٬ِس٦ح ٙدل جٝؿؾ٧ل ج٩ٝ ٠ػًحز ج٠ِٝحٝظر .  ٧ولاػ٬س٦ح ٝٞلالسؾؿجٟ 

٧ٜـٝٛ دِؿ ٠ِحٝظس٦ح  ٝٞسػٚ٘ ١٠ ولاػ٬ر ٬ٞ٠ُر ج٠ِٝحٝظر ٧سًحد٘ ٬ُ٧٢ر ج٬٠ٝحذ ٠َ 

.  ج٠ِٝح٬٬ف ج٠ٝػ٬ٞر ٧جٝؿ٬ٝ٧ر

٧س٦ؿٕ جٝؿ٧فذ ج٩ٝ فَٖ ٜٗحءذ جِٝح١٬ٞ٠ دح٠ِ٠ٝل ج٠ٝفٜق٨ د٢ٚح  ٧سق٬٧ؿ٥ٟ د٠ح ٬سِٞ٘ 

ددفج٠ط جٝظ٧ؿذ ٧سًد٬ٚحس٦ح ٩ٖ ٠ظحل سػح٬ٝل ج٬٠ٝح٣ ٧ جسدحٍ جًٝف٘ ج٬ٚٝحل٬ر ٩ٖ يدً 

٧سإ٬ٜؿ ٧سسدَ ظ٧ؿذ ج٬٠ٝحذ ٧ل٧ٕ س٦سٟ جٝؿ٧فذ دحٝسف٬ٜق ٩ُٞ س٧ي٬غ جًٝف٘ ج٬ٚٝحل٬ر 

 ٧جسدحٍ جلاػس٬حًحز جٝلاق٠ر ٝٞػو٧ل ٩ُٞ ٢سحثط 17025جِٝح٬٠ٝر ًدٚح ٧٠ٝجوٗر جلأ٬ق٧ 

٧ل٬سٟ جلسِفجى جًٝف٘ ج٠ٝؾسٞٗر ج١ٜ٠٠ٝ جسدح٦ُح ٧ل٢ول ٩ٖ . وػ٬ػر ٧٠ص٧٘ د٦ح 

ج٦٢ٝح٬ر ج٩ٝ ؤ٢لخ جًٝف٘ ج١ٜ٠٠ٝ جسدح٦ُح ٝس٧ػ٬ؿ ًف٘ جؾسدحف ج٬٠ٝح٣ ٩ُٞ ٠لس٨٧ ج٠ِٝح٠ل 

 .  ج٠ٝفٜق٬ر ٧جٝس٩ ٦ٝح ؿ٧ف جلحل٩ ٩ٖ ٬ٞ٠ُحز س٬٬ٟٚ جؿجء ٠ػًحز ج٠ِٝحٝظر
 

 اهيسيّؿج اهيشخِدفج .2

جِٝح١٬ٞ٠ دح٠ِٝح٠ل ج٠ٝفٜق٬ر ٝنفٜر ٬٠ح٣ ٢ٙح جٝسحدِر ٝٞنفٜر جٝٚحدير ٬٠ٝح٣ جٝنفخ 

 .٧جٝوفٕ جٝوػ٩

 

 ؿدد اهيخدرتًٖ .3

 ضبظ وتأكُذ خىدة التحبلُل الوعولُت٬دْٞ ُؿؿ ج٠ٝسؿفد١٬ ج٠ٝٚؿف ٝػي٧ف ؿ٧فذ  

.   ٠سؿفخ ١٠ ج٠ِ٠ٝل ج٠ٝفٜق22٨ – 20 ٠ح د١٬ 
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 يٌِسٖج اهخدرٖة .4

سِس٠ؿ ٦٢٠ظ٬ر جٝسؿف٬خ دحٝؿ٧فذ ٩ُٞ ُؿذ جلك ١٧ٜ٬ ج٦ٝؿٕ جٝفث٬ل٩ ٦٢٠ح س٧و٬ل 

ج٠٧ِٞ٠ٝر دل٧٦ٝر ٬٧لف ٠ٞٝسؿفخ ٧ٜـٝٛ ي٠ح١ ج٠ٝنحفٜر جِٝٗحٝر ١٠ ج٠ٝسؿفد١٬ ؤص٢حء 

ظٞلحز جٝسؿف٬خ ٧جٝسإٜؿ ١٠ ج٦ٟٗٝ جٜٝح٠ل ٠ٝػس٬٧حز ٧٠٧ي٧ُحز جٝؿ٧فذ ٧جٝسؿف٬خ 

.  ج٩ٞ٠ِٝ ٧جٝنؾو٩ ٩ُٞ ج٧٠ٝي٧ُحز جٝس٩ لسس٢ح٦ٝ٧ح جٝؿ٧فذ

: ٥ـج ١ٜ٠٬٧ سٞؾ٬ه ج٦٢٠ٝظ٬ر ج٠ٝسدِر ٠٬ٖح ٩ٞ٬

 

 جٝس٩ ٦٬ٚٞ٬ح ج٠ٝؿفخ ـج جٝؾدفذ د٦ؿٕ س٧و٬ل ؤػؿش ج٠٧ِٞ٠ٝحز : اهيضبغراح

٩ُٞ و٧فذ ٢ٌف٬ر ٬ٞ٠ُ٧ر ٧جٝسإٜؿ ١٠ جٝسًد٬٘ ج٩ٞ٠ِٝ دًف٬ٚر وػ٬ػر ٩ُٞ٧ 

ؤلحك ١٠ ج٦ٟٗٝ ٠٠ح ٤٢ٜ٠٬ ١٠ سلان٩ جلأؾًحء جٝس٩ ١٠ ج١ٜ٠٠ٝ ؤ١ سِٞخ ؿ٧فج 

 .٩ٖ وػر ج٢ٝسحثط جٝس٩ ٬سػول ٦٬ُٞح ٧جٝس٩ س٦سٟ د٬ُ٧٢ر ٬٠ح٣ جٝنفخ

  اهضرائصPower point : جٝس٩ سِفى ؤص٢حء جٝنفع لإدفجق ج٢ٝٚحً جٝفث٬ل٬ر ٜٝل

 .٧٠ي٧ٍ ٩ٖ سلٞلل ٩ًٚ٢٠ ٧ٝي٠ح١ ٧سصد٬ز ج٠٧ِٞ٠ٝر ٝؿ٨ ج٠ٝسؿفخ

 ٬٧ؿ٬ف٥ح ج٠ٝؿفخ ؤ٧ ج٠ٝػحيف ٧سس٬غ ٥ـذ ج٢٠ٝحٙنحز :اهيٌبكضبح اهيفخّضج 

جٝٗفور ٝسدحؿل جلأفجء ٧س٧ظد٤ جلألثٞر ٧ جٝػو٧ل ٩ُٞ ٠٧ِٞ٠حز ظؿ٬ؿذ ٠ٜح ا٤٢ 

٬سٟ ١٠ ؾلا٦ٝح ٢ٚل ج٠ِٝحفٕ ٧جٝؾدفذ ج٬ٞ٠ِٝر ٧ج٢ٌٝف٬ر ١٠ ج٠ٝؿفخ ا٩ٝ ج٠ٝسؿفد١٬ 

 .٧جولاع ٠ٝٗح٬٥ٟ ج٬ٔٝف وػ٬ػر ؤ٧ ٬ٓف ػؿ٬صر ٝؿ٨ ج٠ٝسؿفد١٬

 ٩٥٧ س٬ٗؿ ٩ٖ ُفى ج٠ٝنحٜل ج٬ٞ٠ِٝر جٝس٩ ٧٬جظ٦٦ح :دراشج اهضبلاح اهّاكـٖج 

ج٠ٝسؿفد١٧ ؤ٧ جٝس٩ ل٧ٕ ٧٬جظ٦٢٧٦ح ٩ٖ ٦ٞ٠ُٟ ٧ ؤلح٬ٝخ جٝسٔٞخ ٦٬ُٞح دحلال٧ٞخ 

 .ج٩٠ِٞٝ جٝوػ٬غ
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 ٓ٧جٝـ٨ ل٬سحع دو٧فذ ٖفؿ٬ر ٜٝل ٠سؿفخ دحلسؾؿجٟ جًٝف٘ :اهخدرٖة اهـيو 

ج٬ٚٝحل٬ر جٝػؿ٬صر ٝي٠ح١ ج٦ٟٗٝ جٝسحٟ ٧جٝسًد٬٘ جٝوػ٬غ ١٠ ج٠ٝسؿفخ ٠٧ِٞ٠ٞٝحز 

 .٧جًٝف٘ ج٬ٞ٠ِٝر جٝس٩ سٟ سؿف٬ل٦ح

 ٬سٟ اًُحء ج٠ٝسؿفخ ج٠ٝفجظَ :اهيراسؾ اهـويٖج ّ اهنّداح ّ اهيّاظفبح 

 ج٬٠ِٞٝر جٝس٩ ؤُس٠ؿ ٦٬ُٞح ٧جٝس٩ ١ٜ٠٬ جٝفظ٧ٍ ا٦٬ٝح ٝق٬حؿذ جٝس٠ِ٘ ٩ٖ ج٠ٝظحل 

  فٓ ٌِبٖج اهدّرث ٖخى خلٖٖى اهضبغرًٖ يً خلال اخختبر خضرٖرْ فٓ يّاد

 .اهدّرث

 يشبؿداح اهخدرٖة .5

  ظ٦حق ُفى جٝنفجثغ (Power Point Projector) 

 لد٧فذ د٬يحء ؤ٧ لد٧فذ ٧ف٬ٙر 

 نحنحز ُفى. 

   

 ينبً اهخدرٖة ّ ػرٖلج اهسوّس تسوشبح اهخدرٖة .6

٬ظٞك ج٠ٝسؿفد١٧ ٩ٖ٧ ٧٠جظ٦س٦ٟ ج٠ٝػحيف ٩ٖ ج٢٠ٝسوٕ ٩ُٞ٧ ٤٢٬٠٬ ظ٦حق ج٠ٜٝد٧٬سف 

 ٧نحنر جِٝفى ٩ُٞ٧ ٬لحف٣ جٝلد٧فذ جٝد٬يحء ؤ٧ Power Pointِٝفى جٝنفجثغ 

جٝلد٧فذ ج٧ٝف٬ٙر ١٧ٜ٬٧ ٧يَ ٜل ١٠ نحنر جِٝفى ٧جٝلد٧فذ دػ٬ش ٬ل٠غ دل٧٦ٝر 

.  جٝفئ٬ر ٝظ٬٠َ ج٠ٝسؿفد١٬

 

 ٠سفج ٝسلس٧ُخ ج٠ٝسؿفد١٬ 7 × ٧5سٚؿف ج٠ٝلحػر ج٧ًٞ٠ٝدر ٝٚحُر جٝسؿف٬خ د٠ح لا ٬ٚل ١ُ 

٬٧ٞقٟ . ٧ج٠ٝؿفخ ٝسل٠غ دل٧٦ٝر ػفٜر ج٠ٝؿفخ ٧ا٠ٜح٬٢ر ٧و٧ٝر لأ٠ح١ٜ ظ٧ٞك ج٠ٝسؿفد١٬

. ؤ١ سس٧ٖف دحٝٚحُر جلإيحءذ جٝلاق٠ر ٧جٝس٬٧٦ر جٜٝح٬ٖر ٧جلأظ٦قذ جٝو٧س٬ر ج٢٠ٝحلدر
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خػج اهخدرٖس تبهدّرث اهخدرٖتٖج  : ذبٌٖب
 ضثظ ٔتأكٛذ جٕدج انتذانٛم انًؼًهٛحدّرث 

شـد ضشً . د.أ:            اهيضبغر

 

أُداف اهدّرث  (1

 :د٦٢ح٬ر جٝؿ٧فذ ٖب١ ج٠ٝنحف١٬ٜ ل٧ٕ 

 جُؿجؿ ؿ٬ٝل جٝظ٧ؿذ ٠ِ٠ٞٝل 

 جسؾحؿ جلاظفجءجز جٝسوػ٬ػ٬ر ٧ج٧ٝٙحث٬ر  جٝيف٧ف٬ر  ٝٞلاؾًحء 

  جُؿجؿ دف٢ح٠ط يدً ٧سإ٬ٜؿ ظ٧ؿذ ٢سحثط جٝسػح٬ٝل 

      جُؿجؿ فل٠٧حز جٝيدً  جٝد٬ح٬٢ر ج٠ٝؾسٞٗر ٧سٗل٬ف٥ح 

  جُؿجؿ  ٜس٬دحز جلأظ٦قذ ٧ًف٘ جٝسػح٬ٝل ج٠ٝلسؾؿ٠ر 

  ٠ِفٖر جًٝف٘ ج٬ٚٝحل٬ر ٠ِٝح٬فذ  جلاظ٦قذ 

  ٠ِفٖر ًف٘  ػلحدحز جٝٞلا١٬ٚ٬ ٧جٝؿٙر ٧جٝؾ٬ًر ٧جٝسٜفجف٬ر ٧جٝػلحل٬ر ٧ج٠ٝوؿج٬ٙر

 ٢ٝسحثط جٝسػح٬ٝل

  ٠ِفٖر جًٝف٘ ج٬ٚٝحل٬ر لإُؿجؿ ٧يدً جٝسٚحف٬ف ٧ج٠ٝلس٢ؿجز ٧ج٧ٝصحث٘ جٝؾحور د٢نحًحز

 ج٠ِ٠ٝل

 ٠ِفٖر ٧ٙجُؿ جٝسٗس٬م جٝؿجؾ٩ٞ ٠ِ٠ٞٝل ٧جُؿجؿ سٚف٬ف ٠فجظِر  جلإؿجفذ 

 ٠ِفٖر يف٧فذ ٧ٙ٧جُؿ ج٠ٝنحفٜر ٩ٖ جؾسدحفجز جٜٝٗحءذ 

  ٠وحؿف ٧ج٧٢جٍ جلأؾًحء ٩ٖ جٝسػح٬ٝل
 

يّغّؿبح اهدّرث  (2

 ج٠ٝٚؿ٠ر ٧نفع ج٦ٝؿٕ ١٠ جٝؿ٧فذ. 
 ٠ِح٠ل جٝسػح٬ٝل اؿجفذ  جٝظ٧ؿذ ٠٫ٖسًٞدحز  
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 ٠ِح٠ل جٝسػح٬ٝل سن٬ٔل  جٝظ٧ؿذ ٫ٖ ٠سًٞدحز  

  ١ ج٧٠ٝجفؿ جٝدنف٬رل ٟٟ ج٠ِٝح٠سًٞدحز 

  يدً ٧سح٬ٜؿ ظ٧ؿ٣ جٝسػح٬ٝل ٩ٖ ٠ِح٠ل  ٬٠حذ ججٝنفخ 

 ٢ٌحٟ يدً جٝظ٧ؿذ ٩ٖ سظ٬٠َ ٧جُؿجؿ ج٢٬ِٝحز ٝٞسػح٬ٝل 

 ٧صحث٘  جٝظ٧ؿذ ٧ًف٘  جٝسػٜٟ ٩ٖ ػ٦ٌٗح ٧سؿج٦ٝ٧حاُؿجؿ لظلاز ٧سٚحف٬ف ٧ 
 ًظبم تمُُن خىدة  ًتبئح التحبلُل الوعولُت 

 ٕ17025 ٩ٖ ٧٠جوٗر جلأ٬ق٧ ج٠ٝوًٞػحز ٧جٝسِحف٬ 

 

يدث اهدّرث  (3

سلسٔف٘ جٝؿ٧فذ ٠ؿذ ؾ٠لر ؤ٬حٟ ٠س٧جوٞر ٧ ٬دؿؤ ج٠ِٝل ٬٠٧٬ح ١٠ جٝلحُر جٝسحلِر ودحػح 

ػس٩ جٝلحُر جٝفجدِر دِؿ ج٦ٌٝف، ؤ٨ ٠ؿذ لدِر لحُحز ٬٠٧٬ح ٬سؾ٦ٞٞح ٢وٕ لحُر ٝس٢ح٧ل 

. ج٠ٝنف٧دحز ٧جٝٔؿجء
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اهترٌبيز اهزيٌٓ هودّرث. 4  

اهيضخّْ اهيّغّؽ اهخّكٖح اهسوشج اهّٖى 

انٕٛو 

الأٔل 

 إضتمثال ٔ تطجٛم انًشاركٍٛ فٗ انذٔرج 9.30 – 9جهطح الإفتتاح 

 ٠ِح٠ل جٝسػح٬ٝل اؿجفذ  جٝظ٧ؿذ ٠٫ٖسًٞدحز 11.30-9.30 انجهطح الأٔنٗ
 ػُاطر انجٕدج ٔانجٕدج انشايهح 

 

 اضترادح 11.30-12.00 

نهًؼايم  ٌؼبى اهسّدثاػذاد  دنٛم  2.30-12.00 انجهطح انثاَٛح
 ٗلٕاػذ اػذاد انًطتٕ٘ الاضتراتٛجٗ ٔانتكتٛكٗ ٔانتشغٛه 

 

 4.00-2.30انجهطح انثانثح 
 اهّكبئٖج  ّالإسراءاح اهخظضٖضٖج

 
 الاجرآء اخ انًتثؼح  نهٕلاٚح ٔتظذٛخ الاخطاء 

انٕٛو 

انثاَٗ 

 11.30-9.00 انجهطح انراتؼح
 

 يـبيل اهخضبهٖل خضغٖل  اهسّدث فٕ يخػوتبح

 : (Validation) (كبتوٖج اهخػتٖق)ظلاضٖج ػرق اهخضوٖل 
 خظائض الاداء نطرق انمٛاش 

 الاجٓسج انًطتخذيح ٔ يؼاٚرتٓا 

اضترادح  11.30-12.00 

انُٕػٛح ٔانتمٛٛى ٔانطجلاخ   ١ ج٧٠ٝجفؿ جٝدنف٬رل ٟٟ ج٠ِٝح٠سًٞدحز  2.30-12.00 انجهطح انخايطح

 ًظبم تمُُن خىدة  ًتبئح التحبلُل الوعولُت 4.00-2.30انجهطح انطادضح 
  ػُاطر ضثظ ٔتأكٛذ انجٕدج

  اػذاد خطح ضثظ ٔتأكٛذ جٕدج انُتائج
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انٕٛو 

انثانث 

 رضٕياخ ,R, Xرضٕياخ انضثظ انثٛاَٛح  11.30-9.00 انجهطح انطاتؼح

 اضترادح 11.30-12.00 

 R,Dرضٕياخ   رضٕياخ انضثظ انثٛاَٛح 2.30-12.00 انجهطح انثايُح

 يذأر انضثظ ٔػُاطر انتفتٛش  ٔانتفتٛش انذاخهٗ ٢ٌحٟ يدً جٝظ٧ؿذ 4.00-2.30 انجهطح انتاضؼح

انٕٛو 

 انراتغ

 انجهطح انؼاشرج
9.00-11.30 

 

ّذبئق  اهسّدث ّػرق  إؿداد شسلاح ّخلبرٖر ّ
 اهخضنى فٓ ضفؼِب ّخداّهِب

 

  ضجلاخ تطهطم انذٛازج ٔجًغ انؼُٛاخ ٔطهة انتذانٛم

 َٔتائج انتذانٛم ٔانتمارٚر

 

اضترادح  11.30-12.00 

 انخطأ انًُتظى ٔانؼشٕائٗ  ٔانتمرٚة ٔانفادح  إَٔاع ٔيظادر انخطأ فٗ  انتذانٛم 2.30-12.00 انجهطح انذادٚح ػشر

تفطٛر انُتائج  اختثاراخ انكفاءج ٔانًمارَح انثُٛٛح نهًؼايم  4.00-2.30 انجهطح انثاَٛح ػشر

انٕٛو 

 انخايص

انًتطهثاخ انفُٛح ٔالادارٚح   17025يتطهثاخ يٕاطفح الاٚسٔ  11.30-9.00 انجهطحانثانثح ػشر

 اضترادح 11.30-12.00 

 اختثار تذرٚرٖ 1.00 – 11.00 انجهطح انراتؼح ػشر

 يُالشاخ ػايح ػٍ تطثٛماخ انجٕدج 4.00-1.00انجهطح انخايطح ػشر 
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 اهيضخّٖبح

 (ضثظ ٔتأكٛذ جٕدج انتذانٛم انًؼًهٛح)ٌؼرث ؿبيج ؿوٓ اهترٌبيز اهخدرٖتٓ : لاأّ
 

 ج٦ٝؿٕ جِٝحٟ ٝٞؿ٧فذ جٝسؿف٬د٬ر .1

 ج٠ٝظ٧٠ُر ج٠ٝلس٦ؿٖر .2

 ُؿؿ ج٠ٝسؿفد١٬ .3

 ٦٢٠ظ٬ر جٝسؿف٬خ .4

 ٠لحُؿجز جٝسؿف٬خ .5

 ٙحث٠ر ج٧٠ٝي٧ُحز  .6

 ٠ٜح١ جٝسؿف٬خ ٧ ًف٬ٚر جٝظ٧ٞك دظٞلحز جٝسؿف٬خ .7

 

 (ضثظ ٔتأكٛذ جٕدج انتذانٛم انًؼًهٛح) خػج اهخدرٖس تبهدّرث اهخدرٖتٖج  :ذبٌٖب

 

 ؤ٥ؿجٕ جٝؿ٧فذ .1

 ٧٠ي٧ُحز جٝؿ٧فذ .2

 ٠ؿذ جٝؿ٧فذ .3

 جٝدف٢ح٠ط جٝق٩٢٠ ٝٞؿ٧فذ .4
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 (ضثظ ٔتأكٛذ جٕدج انتذانٛم انًؼًهٛح )ٌؼرث ؿبيج ؿوٓ اهترٌبيز اهخدرٖتٓ : أّلا

 

 اهِدف اهـبى هودّرث اهخدرٖتٖج .1

ؾسدحفجز ٝسٚؿ٬ف ٢٧ٜ٠حز ٧سف٬ٜقجز ج٧٠ٝجؿ ١٠٧ تدشٌ فٍ هعبهل التحبلُل الوختلفت ا

ي١٠ سٞٛ ج٠ِٝح٠ل  ٠ِح٠ل  ٬٠ح٣ جٝنفخ جٝس٩ سظف٨ د٦ح جؾسدحفجز ٖػه ظ٧ؿذ ج٬٠ٝحذ 

٠ِٝفٖر ٢٧ٜ٠حس٦ح ٧ًد٬ِس٦ح ٙدل جٝؿؾ٧ل ج٩ٝ ٠ػًحز ج٠ِٝحٝظر .  ٧ولاػ٬س٦ح ٝٞلالسؾؿجٟ 

٧ٜـٝٛ دِؿ ٠ِحٝظس٦ح  ٝٞسػٚ٘ ١٠ ولاػ٬ر ٬ٞ٠ُر ج٠ِٝحٝظر ٧سًحد٘ ٬ُ٧٢ر ج٬٠ٝحذ ٠َ 

.  ج٠ِٝح٬٬ف ج٠ٝػ٬ٞر ٧جٝؿ٬ٝ٧ر

٧س٦ؿٕ جٝؿ٧فذ ج٩ٝ فَٖ ٜٗحءذ جِٝح١٬ٞ٠ دح٠ِ٠ٝل ج٠ٝفٜق٨ د٢ٚح  ٧سق٬٧ؿ٥ٟ د٠ح ٬سِٞ٘ 

ددفج٠ط جٝظ٧ؿذ ٧سًد٬ٚحس٦ح ٩ٖ ٠ظحل سػح٬ٝل ج٬٠ٝح٣ ٧ جسدحٍ جًٝف٘ ج٬ٚٝحل٬ر ٩ٖ يدً 

٧سإ٬ٜؿ ٧سسدَ ظ٧ؿذ ج٬٠ٝحذ ٧ل٧ٕ س٦سٟ جٝؿ٧فذ دحٝسف٬ٜق ٩ُٞ س٧ي٬غ جًٝف٘ ج٬ٚٝحل٬ر 

 ٧جسدحٍ جلاػس٬حًحز جٝلاق٠ر ٝٞػو٧ل ٩ُٞ ٢سحثط 17025جِٝح٬٠ٝر ًدٚح ٧٠ٝجوٗر جلأ٬ق٧ 

٧ل٬سٟ جلسِفجى جًٝف٘ ج٠ٝؾسٞٗر ج١ٜ٠٠ٝ جسدح٦ُح ٧ل٢ول ٩ٖ . وػ٬ػر ٧٠ص٧٘ د٦ح 

ج٦٢ٝح٬ر ج٩ٝ ؤ٢لخ جًٝف٘ ج١ٜ٠٠ٝ جسدح٦ُح ٝس٧ػ٬ؿ ًف٘ جؾسدحف ج٬٠ٝح٣ ٩ُٞ ٠لس٨٧ ج٠ِٝح٠ل 

 .  ج٠ٝفٜق٬ر ٧جٝس٩ ٦ٝح ؿ٧ف جلحل٩ ٩ٖ ٬ٞ٠ُحز س٬٬ٟٚ جؿجء ٠ػًحز ج٠ِٝحٝظر
 

 اهيسيّؿج اهيشخِدفج .2

جِٝح١٬ٞ٠ دح٠ِٝح٠ل ج٠ٝفٜق٬ر ٝنفٜر ٬٠ح٣ ٢ٙح جٝسحدِر ٝٞنفٜر جٝٚحدير ٬٠ٝح٣ جٝنفخ 

 .٧جٝوفٕ جٝوػ٩

 

 ؿدد اهيخدرتًٖ .3

 ضبظ وتأكُذ خىدة التحبلُل الوعولُت٬دْٞ ُؿؿ ج٠ٝسؿفد١٬ ج٠ٝٚؿف ٝػي٧ف ؿ٧فذ  

.   ٠سؿفخ ١٠ ج٠ِ٠ٝل ج٠ٝفٜق22٨ – 20 ٠ح د١٬ 
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 يٌِسٖج اهخدرٖة .4

سِس٠ؿ ٦٢٠ظ٬ر جٝسؿف٬خ دحٝؿ٧فذ ٩ُٞ ُؿذ جلك ١٧ٜ٬ ج٦ٝؿٕ جٝفث٬ل٩ ٦٢٠ح س٧و٬ل 

ج٠٧ِٞ٠ٝر دل٧٦ٝر ٬٧لف ٠ٞٝسؿفخ ٧ٜـٝٛ ي٠ح١ ج٠ٝنحفٜر جِٝٗحٝر ١٠ ج٠ٝسؿفد١٬ ؤص٢حء 

ظٞلحز جٝسؿف٬خ ٧جٝسإٜؿ ١٠ ج٦ٟٗٝ جٜٝح٠ل ٠ٝػس٬٧حز ٧٠٧ي٧ُحز جٝؿ٧فذ ٧جٝسؿف٬خ 

.  ج٩ٞ٠ِٝ ٧جٝنؾو٩ ٩ُٞ ج٧٠ٝي٧ُحز جٝس٩ لسس٢ح٦ٝ٧ح جٝؿ٧فذ

: ٥ـج ١ٜ٠٬٧ سٞؾ٬ه ج٦٢٠ٝظ٬ر ج٠ٝسدِر ٠٬ٖح ٩ٞ٬

 

 جٝس٩ ٦٬ٚٞ٬ح ج٠ٝؿفخ ـج جٝؾدفذ د٦ؿٕ س٧و٬ل ؤػؿش ج٠٧ِٞ٠ٝحز : اهيضبغراح

٩ُٞ و٧فذ ٢ٌف٬ر ٬ٞ٠ُ٧ر ٧جٝسإٜؿ ١٠ جٝسًد٬٘ ج٩ٞ٠ِٝ دًف٬ٚر وػ٬ػر ٩ُٞ٧ 

ؤلحك ١٠ ج٦ٟٗٝ ٠٠ح ٤٢ٜ٠٬ ١٠ سلان٩ جلأؾًحء جٝس٩ ١٠ ج١ٜ٠٠ٝ ؤ١ سِٞخ ؿ٧فج 

 .٩ٖ وػر ج٢ٝسحثط جٝس٩ ٬سػول ٦٬ُٞح ٧جٝس٩ س٦سٟ د٬ُ٧٢ر ٬٠ح٣ جٝنفخ

  اهضرائصPower point : جٝس٩ سِفى ؤص٢حء جٝنفع لإدفجق ج٢ٝٚحً جٝفث٬ل٬ر ٜٝل

 .٧٠ي٧ٍ ٩ٖ سلٞلل ٩ًٚ٢٠ ٧ٝي٠ح١ ٧سصد٬ز ج٠٧ِٞ٠ٝر ٝؿ٨ ج٠ٝسؿفخ

 ٬٧ؿ٬ف٥ح ج٠ٝؿفخ ؤ٧ ج٠ٝػحيف ٧سس٬غ ٥ـذ ج٢٠ٝحٙنحز :اهيٌبكضبح اهيفخّضج 

جٝٗفور ٝسدحؿل جلأفجء ٧س٧ظد٤ جلألثٞر ٧ جٝػو٧ل ٩ُٞ ٠٧ِٞ٠حز ظؿ٬ؿذ ٠ٜح ا٤٢ 

٬سٟ ١٠ ؾلا٦ٝح ٢ٚل ج٠ِٝحفٕ ٧جٝؾدفذ ج٬ٞ٠ِٝر ٧ج٢ٌٝف٬ر ١٠ ج٠ٝؿفخ ا٩ٝ ج٠ٝسؿفد١٬ 

 .٧جولاع ٠ٝٗح٬٥ٟ ج٬ٔٝف وػ٬ػر ؤ٧ ٬ٓف ػؿ٬صر ٝؿ٨ ج٠ٝسؿفد١٬

 ٩٥٧ س٬ٗؿ ٩ٖ ُفى ج٠ٝنحٜل ج٬ٞ٠ِٝر جٝس٩ ٧٬جظ٦٦ح :دراشج اهضبلاح اهّاكـٖج 

ج٠ٝسؿفد١٧ ؤ٧ جٝس٩ ل٧ٕ ٧٬جظ٦٢٧٦ح ٩ٖ ٦ٞ٠ُٟ ٧ ؤلح٬ٝخ جٝسٔٞخ ٦٬ُٞح دحلال٧ٞخ 

 .ج٩٠ِٞٝ جٝوػ٬غ

 

 

 



 WWM-gtzضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح        ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ   

 

4 

 
 

 

 ٓ٧جٝـ٨ ل٬سحع دو٧فذ ٖفؿ٬ر ٜٝل ٠سؿفخ دحلسؾؿجٟ جًٝف٘ :اهخدرٖة اهـيو 

ج٬ٚٝحل٬ر جٝػؿ٬صر ٝي٠ح١ ج٦ٟٗٝ جٝسحٟ ٧جٝسًد٬٘ جٝوػ٬غ ١٠ ج٠ٝسؿفخ ٠٧ِٞ٠ٞٝحز 

 .٧جًٝف٘ ج٬ٞ٠ِٝر جٝس٩ سٟ سؿف٬ل٦ح

 ٬سٟ اًُحء ج٠ٝسؿفخ ج٠ٝفجظَ :اهيراسؾ اهـويٖج ّ اهنّداح ّ اهيّاظفبح 

 ج٬٠ِٞٝر جٝس٩ ؤُس٠ؿ ٦٬ُٞح ٧جٝس٩ ١ٜ٠٬ جٝفظ٧ٍ ا٦٬ٝح ٝق٬حؿذ جٝس٠ِ٘ ٩ٖ ج٠ٝظحل 

  فٓ ٌِبٖج اهدّرث ٖخى خلٖٖى اهضبغرًٖ يً خلال اخختبر خضرٖرْ فٓ يّاد

 .اهدّرث

 يشبؿداح اهخدرٖة .5

  ظ٦حق ُفى جٝنفجثغ (Power Point Projector) 

 لد٧فذ د٬يحء ؤ٧ لد٧فذ ٧ف٬ٙر 

 نحنحز ُفى. 

   

 ينبً اهخدرٖة ّ ػرٖلج اهسوّس تسوشبح اهخدرٖة .6

٬ظٞك ج٠ٝسؿفد١٧ ٩ٖ٧ ٧٠جظ٦س٦ٟ ج٠ٝػحيف ٩ٖ ج٢٠ٝسوٕ ٩ُٞ٧ ٤٢٬٠٬ ظ٦حق ج٠ٜٝد٧٬سف 

 ٧نحنر جِٝفى ٩ُٞ٧ ٬لحف٣ جٝلد٧فذ جٝد٬يحء ؤ٧ Power Pointِٝفى جٝنفجثغ 

جٝلد٧فذ ج٧ٝف٬ٙر ١٧ٜ٬٧ ٧يَ ٜل ١٠ نحنر جِٝفى ٧جٝلد٧فذ دػ٬ش ٬ل٠غ دل٧٦ٝر 

.  جٝفئ٬ر ٝظ٬٠َ ج٠ٝسؿفد١٬

 

 ٠سفج ٝسلس٧ُخ ج٠ٝسؿفد١٬ 7 × ٧5سٚؿف ج٠ٝلحػر ج٧ًٞ٠ٝدر ٝٚحُر جٝسؿف٬خ د٠ح لا ٬ٚل ١ُ 

٬٧ٞقٟ . ٧ج٠ٝؿفخ ٝسل٠غ دل٧٦ٝر ػفٜر ج٠ٝؿفخ ٧ا٠ٜح٬٢ر ٧و٧ٝر لأ٠ح١ٜ ظ٧ٞك ج٠ٝسؿفد١٬

. ؤ١ سس٧ٖف دحٝٚحُر جلإيحءذ جٝلاق٠ر ٧جٝس٬٧٦ر جٜٝح٬ٖر ٧جلأظ٦قذ جٝو٧س٬ر ج٢٠ٝحلدر
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خػج اهخدرٖس تبهدّرث اهخدرٖتٖج  : ذبٌٖب
 ضثظ ٔتأكٛذ جٕدج انتذانٛم انًؼًهٛحدّرث 

شـد ضشً . د.أ:            اهيضبغر

 

أُداف اهدّرث  (1

 :د٦٢ح٬ر جٝؿ٧فذ ٖب١ ج٠ٝنحف١٬ٜ ل٧ٕ 

 جُؿجؿ ؿ٬ٝل جٝظ٧ؿذ ٠ِ٠ٞٝل 

 جسؾحؿ جلاظفجءجز جٝسوػ٬ػ٬ر ٧ج٧ٝٙحث٬ر  جٝيف٧ف٬ر  ٝٞلاؾًحء 

  جُؿجؿ دف٢ح٠ط يدً ٧سإ٬ٜؿ ظ٧ؿذ ٢سحثط جٝسػح٬ٝل 

      جُؿجؿ فل٠٧حز جٝيدً  جٝد٬ح٬٢ر ج٠ٝؾسٞٗر ٧سٗل٬ف٥ح 

  جُؿجؿ  ٜس٬دحز جلأظ٦قذ ٧ًف٘ جٝسػح٬ٝل ج٠ٝلسؾؿ٠ر 

  ٠ِفٖر جًٝف٘ ج٬ٚٝحل٬ر ٠ِٝح٬فذ  جلاظ٦قذ 

  ٠ِفٖر ًف٘  ػلحدحز جٝٞلا١٬ٚ٬ ٧جٝؿٙر ٧جٝؾ٬ًر ٧جٝسٜفجف٬ر ٧جٝػلحل٬ر ٧ج٠ٝوؿج٬ٙر

 ٢ٝسحثط جٝسػح٬ٝل

  ٠ِفٖر جًٝف٘ ج٬ٚٝحل٬ر لإُؿجؿ ٧يدً جٝسٚحف٬ف ٧ج٠ٝلس٢ؿجز ٧ج٧ٝصحث٘ جٝؾحور د٢نحًحز

 ج٠ِ٠ٝل

 ٠ِفٖر ٧ٙجُؿ جٝسٗس٬م جٝؿجؾ٩ٞ ٠ِ٠ٞٝل ٧جُؿجؿ سٚف٬ف ٠فجظِر  جلإؿجفذ 

 ٠ِفٖر يف٧فذ ٧ٙ٧جُؿ ج٠ٝنحفٜر ٩ٖ جؾسدحفجز جٜٝٗحءذ 

  ٠وحؿف ٧ج٧٢جٍ جلأؾًحء ٩ٖ جٝسػح٬ٝل
 

يّغّؿبح اهدّرث  (2

 ج٠ٝٚؿ٠ر ٧نفع ج٦ٝؿٕ ١٠ جٝؿ٧فذ. 
 ٠ِح٠ل جٝسػح٬ٝل اؿجفذ  جٝظ٧ؿذ ٠٫ٖسًٞدحز  
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 ٠ِح٠ل جٝسػح٬ٝل سن٬ٔل  جٝظ٧ؿذ ٫ٖ ٠سًٞدحز  

  ١ ج٧٠ٝجفؿ جٝدنف٬رل ٟٟ ج٠ِٝح٠سًٞدحز 

  يدً ٧سح٬ٜؿ ظ٧ؿ٣ جٝسػح٬ٝل ٩ٖ ٠ِح٠ل  ٬٠حذ ججٝنفخ 

 ٢ٌحٟ يدً جٝظ٧ؿذ ٩ٖ سظ٬٠َ ٧جُؿجؿ ج٢٬ِٝحز ٝٞسػح٬ٝل 

 ٧صحث٘  جٝظ٧ؿذ ٧ًف٘  جٝسػٜٟ ٩ٖ ػ٦ٌٗح ٧سؿج٦ٝ٧حاُؿجؿ لظلاز ٧سٚحف٬ف ٧ 
 ًظبم تمُُن خىدة  ًتبئح التحبلُل الوعولُت 

 ٕ17025 ٩ٖ ٧٠جوٗر جلأ٬ق٧ ج٠ٝوًٞػحز ٧جٝسِحف٬ 

 

يدث اهدّرث  (3

سلسٔف٘ جٝؿ٧فذ ٠ؿذ ؾ٠لر ؤ٬حٟ ٠س٧جوٞر ٧ ٬دؿؤ ج٠ِٝل ٬٠٧٬ح ١٠ جٝلحُر جٝسحلِر ودحػح 

ػس٩ جٝلحُر جٝفجدِر دِؿ ج٦ٌٝف، ؤ٨ ٠ؿذ لدِر لحُحز ٬٠٧٬ح ٬سؾ٦ٞٞح ٢وٕ لحُر ٝس٢ح٧ل 

. ج٠ٝنف٧دحز ٧جٝٔؿجء
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اهترٌبيز اهزيٌٓ هودّرث. 4  

اهيضخّْ اهيّغّؽ اهخّكٖح اهسوشج اهّٖى 

انٕٛو 

الأٔل 

 إضتمثال ٔ تطجٛم انًشاركٍٛ فٗ انذٔرج 9.30 – 9جهطح الإفتتاح 

 ٠ِح٠ل جٝسػح٬ٝل اؿجفذ  جٝظ٧ؿذ ٠٫ٖسًٞدحز 11.30-9.30 انجهطح الأٔنٗ
 ػُاطر انجٕدج ٔانجٕدج انشايهح 

 

 اضترادح 11.30-12.00 

نهًؼايم  ٌؼبى اهسّدثاػذاد  دنٛم  2.30-12.00 انجهطح انثاَٛح
 ٗلٕاػذ اػذاد انًطتٕ٘ الاضتراتٛجٗ ٔانتكتٛكٗ ٔانتشغٛه 

 

 4.00-2.30انجهطح انثانثح 
 اهّكبئٖج  ّالإسراءاح اهخظضٖضٖج

 
 الاجرآء اخ انًتثؼح  نهٕلاٚح ٔتظذٛخ الاخطاء 

انٕٛو 

انثاَٗ 

 11.30-9.00 انجهطح انراتؼح
 

 يـبيل اهخضبهٖل خضغٖل  اهسّدث فٕ يخػوتبح

 : (Validation) (كبتوٖج اهخػتٖق)ظلاضٖج ػرق اهخضوٖل 
 خظائض الاداء نطرق انمٛاش 

 الاجٓسج انًطتخذيح ٔ يؼاٚرتٓا 

اضترادح  11.30-12.00 

انُٕػٛح ٔانتمٛٛى ٔانطجلاخ   ١ ج٧٠ٝجفؿ جٝدنف٬رل ٟٟ ج٠ِٝح٠سًٞدحز  2.30-12.00 انجهطح انخايطح

 ًظبم تمُُن خىدة  ًتبئح التحبلُل الوعولُت 4.00-2.30انجهطح انطادضح 
  ػُاطر ضثظ ٔتأكٛذ انجٕدج

  اػذاد خطح ضثظ ٔتأكٛذ جٕدج انُتائج



 WWM-gtz       ترَايج إدارِ انًٛاِ ٔانظرف انظذٗ    ضثظ ٔ تأكٛذ جٕدج انتذانٛم انًؼًهٛح 

 

8 

 
 

انٕٛو 

انثانث 

 رضٕياخ ,R, Xرضٕياخ انضثظ انثٛاَٛح  11.30-9.00 انجهطح انطاتؼح

 اضترادح 11.30-12.00 

 R,Dرضٕياخ   رضٕياخ انضثظ انثٛاَٛح 2.30-12.00 انجهطح انثايُح

 يذأر انضثظ ٔػُاطر انتفتٛش  ٔانتفتٛش انذاخهٗ ٢ٌحٟ يدً جٝظ٧ؿذ 4.00-2.30 انجهطح انتاضؼح

انٕٛو 

 انراتغ

 انجهطح انؼاشرج
9.00-11.30 

 

ّذبئق  اهسّدث ّػرق  إؿداد شسلاح ّخلبرٖر ّ
 اهخضنى فٓ ضفؼِب ّخداّهِب

 

  ضجلاخ تطهطم انذٛازج ٔجًغ انؼُٛاخ ٔطهة انتذانٛم

 َٔتائج انتذانٛم ٔانتمارٚر

 

اضترادح  11.30-12.00 

 انخطأ انًُتظى ٔانؼشٕائٗ  ٔانتمرٚة ٔانفادح  إَٔاع ٔيظادر انخطأ فٗ  انتذانٛم 2.30-12.00 انجهطح انذادٚح ػشر

تفطٛر انُتائج  اختثاراخ انكفاءج ٔانًمارَح انثُٛٛح نهًؼايم  4.00-2.30 انجهطح انثاَٛح ػشر

انٕٛو 

 انخايص

انًتطهثاخ انفُٛح ٔالادارٚح   17025يتطهثاخ يٕاطفح الاٚسٔ  11.30-9.00 انجهطحانثانثح ػشر

 اضترادح 11.30-12.00 

 اختثار تذرٚرٖ 1.00 – 11.00 انجهطح انراتؼح ػشر

 يُالشاخ ػايح ػٍ تطثٛماخ انجٕدج 4.00-1.00انجهطح انخايطح ػشر 
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What is Quality?

According to “ISO”: 

“Quality is the totality of features and 

characteristics of a product or service 

that beer on its ability to satisfy stated or 

implied needs”. 

[A product has a Good Quality: Complies with the requirements].
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In Analytical Work

“Quality is “Delivery of  reliable 

information within an agreed span of  

time under agreed conditions 

(Precision, Accuracy), at agreed costs 

and with necessary aftercare”. 
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Activities for Maintaining 

Quality

• Quality Management (QM). 

• Quality Assurance (QA). 

• Quality Control (QC). 
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Quality Management

• Introduction and proper running of  a quality 

system in laboratories. 

• Activities within the management function that 

determine the quality, policy, objectives and 

responsibilities and implement them. 

• Wider interpretation of  the concept of  “Good 

Laboratory Practice (GLP). 
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Total Quality Management

It includes additional aspects: 

• Leadership style. 

• Ethics of  the work. 

• Social aspects. 

• Relation to society. 

• etc. 
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Quality Assurance (QA)

According to ISO: 

QA is “The assembly of  all planned and 
systematic actions necessary to provide 

adequate confidence that a product, process, 

or service will satisfy given quality 

requirements” 

[Checked by someone independent of  the work]
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Key Elements of 

Quality Assurance (QA)

Planned & Systematic Actions 

Aiming at providing adequate confidence of quality:

*  Calibration (Equipment, materials).  

*  Training (Staff).

*  Instrument Maintenance.

*  Audit and Review (External assessment).

* Sampling strategy. 

* Analysis strategy. 

02.03.2011 Seite 10Seite 10

Raw 

Materials

Quality 

Control

Production 

Process Product Testin

g

Accept/ 

Release

Specification

Reject

Production process quality assurance
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Sample

Quality 

Control

Measurement 

Process
Sample Data Quality 

Assessment 

Accept/ Use

Specification

Reference 

Material

Sub/Split 

QC Sample

RM Data 

S/S 

QC 

Data

Measurement Process Quality Assurance 
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Benefits of  QA

• Analysts are able to trace a problem back to 

its source in a systemic way. 

• Laboratories are able to provide reliable 

data. 

• The confidence of  analysts increases. 

• The laboratory‟s reputation will be 

enhanced. 
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Quality Control

According to ISO:

“The operational techniques and 

activities that are used to satisfy quality 

requirements” 

[Aimed at prevention of  errors]

02.03.2011 Seite 14Seite 14

QC Techniques and Activities

1. First line control: Instrument performance. 

2. Second-line control: Batch control (control sample, 

identity check). 

3. Third-line control: External checks. 
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Internal Quality Control (IQC)
Operational Techniques & Activities 

Aiming at providing adequate confidence of quality:

Control Charting.

Blank Determination.

Spiked Samples.

Repeated Determination.

Blind Samples.

Reference Materials. 

02.03.2011 Seite 16Seite 16

External Quality Control (EQC)

Check analysis by another laboratory: 

Single value - single value check. 

(A) Replicate data - single value check.

(B) Replicate data – replicate data check.  
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Interlaboratory Sample and Data Exchange 

Programmes

(A) Method performance studies: 

• Collaborative study. 

• Comparative study. 

(B) Laboratory performance studies:

• Proficiency test (one method).

• Proficiency test (different methods).

(C) Material – certification studies:

• Certification study. 

• Consensus study.     
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Proficiency Testing
Rating with Z-Score:

x = individual results

= mean of  all results.

S = standard deviation of  

Z   2 = satisfactory. 

2 < Z < 3 = questionable. 

Z  3 = unsatisfactory.

s

xx
Z




x

x
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History of Assessing the Quality of 

Laboratory Activities
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OECDs Principle for Good Laboratory Practice

Food & Drug Administration discovered
(two decades ago) the need for a uniform standard for
assessing the quality of Lab Activities

 Establishment of the Principles of Good Laboratory
Practice (GLP). Applications for toxicological and
eco toxicological testing of Pharmaceuticals and
Chemicals

* Organization for Economic Cooperation and Development
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 In 1979 The Organization for Economic Cooperation
and Development (OECD) internationalized the GLP
Principles.

 In 1981 the “OECDs Principles was published and
recognized by European Community (EC).

 In 1987, the GLP principles were adopted as an EU
Directive.

 In 1990, Guidelines for GLP study audits and Lab
inspections were enacted in Europe

02.03.2011 Seite 22Seite 22

GLP

“It concerned with the organizational process 

and the conditions under which laboratory 

studies are planned, performed, monitored, 

recorded and reported”.  
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Advantages of  GLP

• Allow better laboratory management. 

• Improve efficiency. 

• Minimize errors. 

• Allow QC. 

• Stimulate and motivate all personnel. 

• Improve safety. 

• Improve communication. 
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Accreditation

In 1957 (Rome), Some European Countries

signed the Treaty of establishing the Economic

Community (EEC)

The creation of the common market required

establishment of confidence to results of Lab

activities in EC.

In 1989, a global approach was adopted and

involved testing, certification and inspection
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Testing and certification requires

confidence on competence and quality

Bodies for building this confidence should

be responsible for:

 Certification of testing products

 Inspection of Quality system

 Evaluation of the competence

02.03.2011 Seite 26Seite 26

EN 45001 Operation of Testing Lab

EN 45002 Assessment of Testing Lab

EN 45003 Lab Accreditation Bodies

EN 45004 Operation of Bodies Performing Inspection

EN 45011 Certification Bodies  Operating Product Certification

EN 45012 Certification Bodies Operating Quality System Certification

EN 45013 Certification Bodies Operating Certification of Personnel
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• ISO 9000 Quality Management and Quality Standards

• ISO 9001 Quality Systems (model for QA in 

design/development, production, installation and 

servicing)

• ISO 9002 Quality Systems 

(model for QA in production and installation)

• ISO 9003 Quality Systems 

(model for QA in final inspection and test )

• ISO 9004 Quality Management and Quality System 

Elements Guidelines 

02.03.2011 Seite 28Seite 28

ISO 8402 Vocabulary

ISO 10011 Auditing of Quality Systems

ISO 10012 QA Requirements for Measuring 

Equipment

ISO 10013 Preparation of Quality Manuals
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ISO Guide 25      (1990)

ISO Guide 17025 (1998)

ISO /IEC 17025  (1999)

ISO/IEC 17025   (2005)

General requirements for the competence of calibration and 

testing laboratories. 

More restrictive than EN 45001. 

Includes relevant requirements of the ISO 9002 and OECD‟s 

GLP Principles. 

02.03.2011 Seite 30Seite 30

ISO Guide 58

“Calibration and testing laboratory 
accreditation systems-General requirements 
for operation and recognition”. 

Corresponds to EN 45002 and EN 45003.  

02.03.2011
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General Requirements for the 
Competence of Testing and 

Calibration Laboratories
ISO /IEC 17025
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Management Requirements

Organization (4.1)

Management system (4.2)

Document control (4.3)

Review of requests, tenders and contracts (4.4)

Sub-contracting of tests and calibrations (4.5)

Purchasing services and supplies (4.6)

Service to the customer (4.7)

Complaints (4.8)
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Control of nonconforming testing and/or
calibration work (4.9)

Improvement (4.10)

Corrective action (4.11)

Preventive action (4.12)

Control of records (4.13)

Internal audits (4.14)

Management reviews (4.15)

02.03.2011
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Technical Requirements

General (5.1)

Personnel (5.2)

Accommodation and environmental conditions (5.3)

Test and calibration methods and method validation (5.4)

Equipments (5.5)
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 Measurement traceability (5.6)

 Sampling (5.7)

 Handling of test and calibration items (5.8)

 Assuring the quality of test and calibration results (5.9)

 Reporting the results (5.10)

02.03.2011
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Requirement for Organization and 

Management

The Laboratory shall :

Be legally identifiable and ensure that its personnel

are free from any pressures, which might adversely

affect the quality of their work;

Be organized in such a way that confidence in its

independence and integrity is maintained;
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Have a manager, who has the overall 

responsibility for the technical operation of the 

laboratory; 

Have a quality manager, who has responsibility 

for the quality system and its implementation;

Participate in interlaboratory comparison studies 

and proficiency testing programmers.

02.03.2011
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Requirements for Personnel

The laboratory shall

Have sufficient personnel having the technical 

knowledge and experiences for assigned functions (job 

description).

Ensure training of its personnel.

Maintain records of relevant qualifications. training skills 

and experiences of the personnel.
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Requirements for Accommodation, 

Environment and Equipment 

The laboratory shall

Have accommodation and environment that do not invalidate 

the results or affect the required quality of the work.

Have good housekeeping.

Be furnished with equipment required for the performance of 

the tests.

Maintain and record the maintenance of equipment properly.

02.03.2011 Seite 40Seite 40

Requirements for Methods and Test Items

The laboratory shall

Have documented instructions of the use of equipment

Have documented methods including methods for

sampling, if sampling is carried out

Ensure that computer software is documented and

adequate for use, in case computers are used.

Have documented system for identification of test items.
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I. establish and maintain a quality system

appropriate to the type, range and volume of the

activities

Requirements for Quality Systems, 

Audit and Review

The laboratory shall

02.03.2011 Seite 42Seite 4202.03.2011

II. establish a quality manual and related quality

documentation containing among other things.

A. quality policy statement. Management structures

job descriptions of the staff.

B. procedures for the work to be conducted including

maintenance activities.

C. procedures for internal quality control activities.

D. procedures for audits and review of the quality

system.

F. procedures dealing with complaints and protection

of confidentiality.
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Strategic

Tactical

Operational

•Quality Policy

•Objectives and 

Comments

•Organization and 

Management

•Who

•What

(the organization)

•Who

•What

•How

(Function)

•Who

•What

•How

•When

(Operations)

•General Practices

•SOPs

•Check Lists

•Forms, etc.
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Requirements for Records and Reports

I. Maintain a record system all original observations,
calculation and derived data and reports of data.

II. Issue reports, which includes some minimum information,
among other things.

A. Unique identification.

B. Name and address of laboratory.

C. Name and address of client.

D. Identification of methods used.

F. Results.

The laboratory shall
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Errors in Quantitative 

Measurements

02.03.2011 Seite 46Seite 46

Errors

When errors or mistakes are suspected or discovered, it 

is essential that the “Five Ws” are trailed: 

• What error was made? 

• Where was it made?

• When was it made? 

• Who made it? 

• Why was it made? 
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Types of Errors

Random error

Systematic error

Gross error

Error of rounding
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Causes of Random Error

Uncontrolled variations in the conditions of the 

measurement system during different 

measurements, e.g.:

Differences in volume

Fluctuations in temperature or electrical current.

Reading of scales

Differences in calibration between batches
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Causes of Systematic Error

 Instability between sampling and measurement

 Inability to determine all relevant forms of the analyte

 Interference

Biased calibration

Biased blank
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Causes of Gross Error

Personnel mistakes or carelessness:

Using wrong method. 

Misreading a scale or signal display. 

Analysis of wrong sample.
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Erroneous marking of  sample. 

Results in wrong unit. 

Calculation error. 

Transposition of  data. 

Transcription error.  
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Errors of Rounding

Either: rounding off data so much that the natural 

variability is obscured

Or: keeping so many of the digits produced by a 

calculator or an instrument that a false impression 

of accuracy is produced
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“The archers” - illustration of random and 

systematic error
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Analytical Errors and Undesirable 

Performance?

•Laboratory‟s own quality assessment efforts.

•Participation in collaborative test programs.

•External performance audits. 
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Identification of  Problems

(A) Identify the problem; whether due to:

Imprecision.

Bias.

(B) Decide whether the problem is:

Persistent .

Transitory.
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Determination of  the Kind of  Causes:

Chance causes (common causes): 

Occur randomly and affect precision. 

reduced to acceptable levels by using suitable 

quality control measures.
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Assignable causes (special causes) : 

produce bias or unacceptable imprecision due to:

malfunction of  the quality control procedures,

Changes in some part of  the system, 

Defects in the system not previously recognized.
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 Eliminating of  common and not assignable 

causes will  improve the stable operational 

performance characteristics of  a measurement 

system. 

 Assignable causes happen only on occasion, 

while common causes are present all the time until 

removed. 
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Identification of  Measurement Problems

(1) The cause-effect diagram (fish bone diagram). Every effect has a cause could 

be  multifaceted.

Ishikawa‟s cause-effect diagram

02.03.2011 Seite 60Seite 60

 Development of  

a deficiency 

correction check 

list  as:

When Measurement Process is: 

A.In control. 

B.Out of control.

BAPossible Problems

**Procedural changes 

*Sampling

*Sample handling

Analytical procedure 

**Calculations 

**Data

*Reagents 

*Equipment 

*Calibration 

*Maintenance 

**Methodology 

**Blunder 
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Improvement of  Performance

(1) Increase the accuracy.

(2) Increase the precision.

(3) Decrease bias.

(4) Decrease uncertainty.
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Bias  Due to the Sample

Two samples  be analyzed.

Results of  measurements for one sample are plotted 

with respect to those obtained for the other, the nature 

of  an analytical discrepancy (Youden Plot).

On the basis of  random error alone, the results are 

expected to be distributed in a circular pattern around 

the expected result (coincidence of  the known values 

for the samples).
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When bias is the predominant source of  error, the data will be distributed 

along the 45 line and enclosed in an ellipse. 

The major axis of  which is related to bias while the minor axis is related to 

precision of  measurement.

Result of  Measurement No. 1

Figure (2) Youden plot to identify measurement problems
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(1) s on Samples A and  B for each laboratory

(2)calculate (A-B) for each laboratory and the

average (A-B).

(3) Calculate R = [(A-B) - (A-B)] for each laboratory. 

(4)  Calculate R‟ =average of  absolute value of  R

(5)Calculate x = 0.886 R‟

(6) Calculate the 95% confidence circle radius,

r + 2.448 s. 
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Biases may be constant, level-related, or a combination as 

shown inFigure (3).

 It is not possible to determine which line, such as A, B, and 

C, represents points 1 and 2;

Figure (3) Types of  analytical  bias
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• Measurement at only one level of  analyze is not informative 

on the nature of  analytical error. 

• A minimum of  two points will define a linear line and 

identify the type of  bias.

• Three points are better, using samples in the low, middle, 

and high range of  measurement.

• Performance tests are best carried out periodically in 

connection with an appropriate control chart.
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(3) Analyze measurement problems by 

the use of  templates.

A laboratory should continually examine 

its measurement processes for 

improvement, based on a full 

understanding of  all sources of  variance 

and bias. 
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 Some analysts retain  data values that lie close to 

the majority (e.g., best two out of  three rule for 

reporting data).  such a practice improves the data, 

but actually increases the variance of  data sets. 

 Analysts shall retain all data unless there is clear 

indication that the system is not in control or there 

is an assignable cause for faulty data.
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Control Charts

02.03.2011 Seite 70Seite 70

What is a Control Chart?

A control chart is a presentation of data in which 

the control values are potted against batch number 

(or time)

Control charts have a central line, upper and lower 

warning limits and upper and lower action limits
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Central Line: Defines the best estimate of the level of the 

control variable plotted.

Warning Limit: Defines an interval in which there is 95% 

probability of finding all control values.

Action Limit: defines an interval within which the 

majority (99.7%) of control values are expected to be
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Types of Control Charts

X-bar chart.

R-chart.

D-chart.

r-chart
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X-bar Chart

Average control chart:

Analysis of the same sample with each batch and plotting the 

result or the average of results against time

The control value is therefore the average response value (X-

bar chart) or the response value (X-chart)

Blank control chart:

 Special application of the X-bar chart for blank samples
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xR
Replicate

Batch
x2x1

492.024934911

497.004974972

499.535014983

488.574854924

495.554934985

509.025085106

509.065125067

489.554874928

489.534884919

500.0650349710

497.0649450011

508.5551150612

503.5550150613

492.01049748714

491.0049149115

499.5149950016

499.01650749117

496.5349849518

501.0250050219

493.5349249520
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X‟ = 497.5

Standard deviation Sx :

 (X – X`)2/ (n-1)             n = 20

Sx = 6.42 mg/L O2

X` = 497.5 mg/L O2

Upper warming limit = X` + 2Sx = 497.5 + 2*6.42 = 510.39 mg/L O2

Lower warming limit = X` - 2Sx = 497.5  - 2*6.42 = 484.71 mg/L O2

Upper action limit     = X` + 3Sx = 497.5 + 3*6.42 = 516.81 mg/L O2

Lower action limit     = X` - 3Sx = 497.5 - 3*6.42 = 478.29 mg/L O2

02.03.2011 Seite 76Seite 76

Data for an X-bar Chart
Batch x1 x2 x-bar 

1 491 493 492 

2 497 497 497 

3 498 501 499.5 

4 492 485 488.5 

5 498 493 495.5 

6 510 505 507.5 

7 506 512 509 

8 492 487 489.5 

9 491 488 489.5 

10 497 503 500 

 x-doublebar = 496.8 
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Control Chart

-Illustration of Construction

0 10 20 30 40 50 60 70 80 90 100

0.8

0.9

1.0

1.1

1.2

1.3

X-chart    Copper

Warning limit
Action limit

Central line

Control value
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R-Chart

Range control chart:

Analysis of the same sample with each batch 

(repeatability conditions) and plotting the range 

against time

The control value is therefore the range  of the 

response values of the control sample.
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Data for an R-Chart

Batch x1 x2 R 

1 491 493 2 

2 497 497 0 

3 498 501 3 

4 492 485 7 

5 498 493 5 

6 510 505 2 

7 506 512 6 

8 492 487 5 

9 491 488 3 

10 497 503 6 

   
R   

= 3.9
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STATISTICAL TABLE

Factors for calculation of standard deviation 

from range and construction of R-charts

upper 

action limit

Lower action 

limit

Central line / 

standard deviation

Number of replicates

per batch

D4D3d2

3.26701.1282

2.57501.6933

2.28202.0594

2.11502.3265
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Calculations for control chart R

R-chart central line       R‟ or R‟ = d2 . Sw [d2 =1 

.128]

Upper action limit         D4 x R‟              

Lower action limit        D3 x R „       [ D3 = 0]
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R-Chart – Illustration

0 10 20 30 40 50 60 70 80 90 100

0.1

0.2

0.3

0.4

0.5

0.6

R-chart    Copper

0
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Data for  D-chart

DX spiked xBatch no

0.4964.3523.8561

0.4948.2407.7462

0.50311.47110.9683

0.4931.3650.8724

0.4876.1215.6345

0.5033.5883.0856

0.4952.0581.5637

0.49221.34320.8518

0.50816.47115.9639

0.482 D` = 

0.495

9.1458.66310
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Calculations for control charts D

Central line D‟

Warning limit   CL ± 2 Sx

Action limit       CL ± 3 Sx
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Data for an r-chart

r,%X'Rx2x1
Batch no.

25.33.961.004.463.461

24.44.5451.115.13.992

2.85.3950.155.475.323

1.314.90.214.815.04

19.9356.5713923215

1.624942472516

1.651.50.851.151.97

6.510.750.711.110.48

22.72.150.502.401.909

8.728.652.529.927.410

r , %  =  [R/X‟] x 100     Central line      =  r'  = d2. Sw.100/X'
r‟ ,%     =  11.48 %                                                    Upper action limit = D4 . r'

Lower action limit = D3
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Out-of-Control Situations

1 value outside action limits

2 consecutive values outside warning limits

7 consecutive values with increasing or 

decreasing tendency

X-chart: 10 out of 11 values on one side of the 

central line

R-chart: 7 consecutive values above the central 

line
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Quality Control Samples
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Control Samples

I Synthetic sample or reference material

II Stable natural sample

III Recovery of spike from a natural sample

IV Blank sample

V Natural sample with limited stability
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Control Sample Type I

 Synthetic (artificial) sample or

Laboratory reference material or

Reference material or

Certified reference material

 Same sample in every batch

Generally known concentration

Used with X-bar- and R-charts
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Control Sample Type II

Natural sample chosen at random from samples 

received for analysis

Different sample in every batch

Concentration not known

Used with r-chart
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Control Sample Type III

Natural sample chosen at random from samples 

received for analysis and the same sample spiked

Different sample in every batch

 Spiked concentration known

Used with D-chart
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Control Sample Type IV

Blank sample

 “Same” sample in each batch

Concentration not known

Used with X-bar- and R-charts
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Control Sample Type V

Natural sample chosen at random from samples 

received for analysis for a very unstable parameter

Different sample in every batch

Concentration not known and may change during 

the time it takes to analyse one batch

Used with r-chart
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Analytical Methods
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Analytical Methods 

• Standard Methods. [Standard setting organization (AOAC, 

ASTM)]. 

•Official Methods. [For use by government organization 

(EPA, NIOSH]. 

•Literature Methods. [Analytical Journals]. 

•In –House Developed Methods. [Laboratory Procedures]. 
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Standard Operational Procedures 

(SOPs)Title
Summary

Materials

Solutions & Reagents

Procedure

Calculation

Precautions

Sample preservation

Unit or result expression

Number of  result digits

References
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Validation

“Validation is the procedure used to prove that a 

test method consistently yields what it is expected 

and required to do with adequate accuracy and 

precision”.

“Validation of  a method establishes, by systematic 

laboratory studies, that the performance 

characteristics of  the method meets the 

specifications related to the intended use of  the 

analytical results”. 
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Performance Characteristics

Calibration function / linearity

Sensitivity

Limit of detection

Precision

Accuracy

Trueness 

Range of application

Selectivity / Interferences

Ruggedness
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Bias % 

= mean of test results obtained for reference sample.

 = true value given for reference sample. 

100





x

x

Bias

02.03.2011 Seite 100Seite 100

Trueness
Trueness %

= mean of test results obtained for reference sample.

 = true value given for reference sample. 

100



x

x
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Precision % 

 = mean of test results obtained for reference sample.

 s   = standard deviation for x. 

100
x

s

x

Precision
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R = 2.8 x SR

SR = standard deviation (n  8) with 95% confidence.

2.8 = 2  2       and is derived from the normal or Gaussian distribution [ISO 5725]. 

Reproducibility measures the spread of  results when 

the sample is analyzed by different laboratory. 

Reproducibility

2
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= 2.8 x Sr
at 95% confidence level. 

Sr = standard deviation (n10).

Repeatability
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Repeatability and Reproducibility

ReproducibilityRepeatabilityParameter

SameSameSample

SameSameProcedure

DifferentSameInstrument

DifferentSameLaboratory

DifferentSameAnalyst

DifferentShort intervalTime
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Recovery % 

= mean results of  spiked sample. 

= mean results of  unspiked sample.

Xadd = amount added, (spiked). 

Accuracy

100



add

s

X

XX

sX

X
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Standard Deviation

)n(

)xx(
Sx

1

2

1






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(x-x')2(x-x')x

0.1260

0.3819

0.0137

0.0049

0.0035

0.0074

0.0121

0.0595

0.0003

0.5761

0.355

-0.618

-0.117

-0.070

-0.059

0.086

-0.110

-0.244

0.018

0.759

3.698

2.725

3.226

3.273

3.284

3.429

3.233

3.099

3.361

4.102

∑= 1.1855

N = 10

 X = 3.343

S2 = (1.1855)/(10 – 1)  = 0.1317

Sx =  0.363
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Within Batch Standard Deviation

2d
RSw 
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RX2X1Batch

0.7

0.5

0.5

0.9

0.9

0.5

R'=6.667

86.3

85.1

86.3

86.3

82.5

88.0

85.6

84.6

86.8

87.2

83.4

88.5

1

2

3

4

5

6

SW = R'/d2

=  6.667/1.128

d2No of  

batch

1.128

1.693

2.059

2.326

2

3

4

5
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Between Batch Standard Deviation

n

S
SS w

xb

2
2 
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Pooled Standard Deviation









)n(

S).n(
S

i

ii

pooled
1

1
2
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X3X2X1

3.670

2.617

3.119

3.227

3.370

3.389

3.237

2.993

3.376

4.248

2.808

3.189

3.400

3.729

3.467

3.483

3.439

3.007

3.698

2.725

3.226

3.273

3.284

3.429

3.233

3.099

3.361

4.102

N = 10    

x' = 3.325

s = 0.428

N = 8    

x'  =3.315

s = 0.296

N = 10  

X' = 3.343 

S = 0.363

Grand mean =( 10 x 3.343 + 8 x 3.315 + 10 x 3.325)/(10 + 8 + 10)=3.329 mg/l 

S2
pooled = [ (10-1)x(0.363)2 + (8-1)x(0.296)2+(10-1)x(0.428)2/(10 + 8 + 10) = 0.1379

Spooled 0.371 mg/l
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Uncertainty















21

21

nn

nn
S)df(tU pooled
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dfnSX'

9100.3633.3431

780.2963.3152

S2
pooled =[9 x( 0.363)2 + 7 x (0.296)2 = 0.1125

Spooled =0.335

df  =  9 + 7 = 16

U = t 0.95(16) x 0.335 x [(10+8)/(10x8) 

= 2.120 x 0.335 x 0.474 = 0.337mg/l
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Limit of  Detection

LOD = 2 CD = 2 t (df) Sw, blank 

n

1
1 
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  ٍ Sw blank =          0.0122 µg/l    n= 6 , df  =5

LOD     = 2 x t 0.95(5) x 0.0122 (1 + 1/2)

= 0.06 µg/l  
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Improvement of  Performance

Increase

• Trueness . 

• Precision. 

• Reproducibility

• Repeatability. 

• Accuracy. 

• Sensitivity. 

Decrease

• Bias. 

• Uncertainty. 

• Standard deviation. 

• Limit of  detection.
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118

Method Validation
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119

Performance Characteristics 

Measurement Methods

Parameters used to indicate quality of 
measurements 

Performance Characteristics: 
Calibration function/linearity.

 Sensitivity.

Limit of detection. 

Precision. 

Accuracy. 

Range of application. 

 Selectivity/Interferences.
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120

Validation
Validation is the procedure used

to prove that a test method

consistently yields what it is

expected and required to do with

adequate accuracy and precision.

F. Erni, W. Steuer, H. Bosshardt, 

Chromatographia 1987, 24, 201. 
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121

Phases of Initial 

Validation

Planning of the tests.

Realization of tests. 

Evaluation of results (statistical and 

chemical). 

Documentation, throughout all phases. 

Application of information gained during 

original validation.  
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122

A Good Reason for Method 

Validation

ISO Guide 25, draft Fourth Edition 1997:

5.4.4 Validation of test methods

5.4.4.2 The laboratory shall validate

standard, non-standard and new test

and/or calibration methods to confirm that

the methods are suitable for the intended

use.
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123

Samples for Method 

Validation

Natural samples whenever possible. 

Spiked sample. 

Standard samples of a known 

concentration. 

Not less than 6 different samples. 
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124

Which Experiments are Needed?

Calibration – one thorough check with 

possible follow-up. 

Limit of detection-one or a few samples, 

multiple measurements in one batch.

Accuracy and precision-experimental 

plan.  
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125

Linearity
Quantitation requires that one knows how the 

response measured depends on the analyte 

concentration. 

This is obtained by using external or internal 

standardization and formulated into a 

mathematical expression used for calculating the 

unknown analyte concentration in real samples.   
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126

Analysis of 10 calibration solutions of Zn in the range

0.025-2.0 mg/l yielded the following results:
Average 

Y
Absorbance 

y
Concentration, mg/l, Zn 

x

0.00750.007
0.008

0.025

0.01350.013
0.014

0.050

0.02650.028
0.027

0.100

0.00700.071
0.069

0.250

0.13600.137
0.134

0.500

0.20100.199
0.203

0.750

0.26400.264
0.263

1.00

0.30900.309
0.308

1.20

0.38200.382
0.382

1.50

0.50300.504
0.501

2.00
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127

Linearity Calculations
  )1k/()XX(S

22

x

ConcentrationConcentration

0.0750.025

1.000.05

1.200.1
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7375.0X 

43569.0S
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x

222
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x


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Linearity 

Calculations

tsmeasuremenof.no:N

samplesof.no:k

43569.0)120(SS

10k,20N

S*)1N(SS

x

2

XX









65

02.03.2011 Seite 129Seite 129

129

Linearity Calculation

Y = intercept + slope X

Slop (b) and Y-intercept (a) may 

be calculated from least square 

method. 

a = 0.005561. b = 0.25165
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Linearity Calculations

Y = intercept + Slope * X

Y = a          + b X

Y^= 0.005561 + 0.25165 * 0.025 = 0.01185

= 0.005561 + 0.25165 * 0.050 = 0.01814

= 0.005561 + 0.25165 * 0.100 = 0.03073

= 0.005561 + 0.25165 * 0.250 = 0.06847
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Linearity Calculations 
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Linearity 

SS1 = S2
y/x * (N – 2)

= (0.004805)2 x (20-2)

= 0.0004156

SS2 = (y – Y)2 for double reading

SS2 = [(0.007-0.0075)2 + (0.008-0.0075)2]

+ [(0.013-0.0135)2+(0.014-0.0135)2]+… 
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SS2 = 0.0000215

y : one measurement 

Y : Average of  measurements for 

same concentration. 
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Linearity Calculations

linearityno07.3Z
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Upper percentage points of F 

(from ISO 2854:1976)
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Linearity Calculations 
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Linearity Calculations

Confidence Interval 

a ± t0.975 (N – 2) . Sa

a ± 2.101 x 0.00201

a ± 0.004223

Lower limit = 0.005561 – 0.004223 = 0.002126

Upper limit = 0.005561 + 0.004223 = 0.008995

Thus, intercept (a) does not include zero. 
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t-Distribution (from ISO 2854:1976)
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Test of Linearity-Zn

0-1.0 ppm0-1.2 ppm0-1.5 ppm0-2.0 ppmRange 

0.001780.002920.0040190.005561Y-intercept (a)

0.263940.259000.255410.25165Slope (b)

0.133210.193490.278600.43569Sx
2

0.382140.484380.597220.7375X.

0.0020910.0033550.0039870.004805Sy/s

14161820N

78910k

1.73182.90234.73618.2781SSx

2.1792.1452.2102.101t0.975 (N-2)

0.0008250.001270.0014420.001635Sa
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0-1.0 ppm0-1.2 ppm0-1.5 ppm0-2.0 ppmRange 

0.0008250.001270.0014420.001635Sa

0.000018 -0.0001960.009610.002126Lower limit

0.003580.005640.007080.008995Upper limit

YESNONONOZero included

0.00005250.00015760.00025430.0004157SS1

0.00001650.00001700.00001700.0000215SS2

3.0511.018.022.9ZL

3.973.583.14<F<3.5
0

3.07F0.95

YESNONONOLinearity
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Limit of Detection (LOD)

The concentration level that can be

determined statistically different from a

blank at a specified level of confidence.

This correspond to the “Critical level”

[Currie 1988].

It should be less than 1/10 the conentration

measured.
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Limit of Detection Laboratory Work

Multiple (more than 6) measurements in one batch,

or other data under repeatability conditions.

Blank sample.

Natural or synthetic sample with extremely low

content.
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Limit of Detection (LOD)
From a blank or natural sample or very small 

synthetic sample (6 samples in one batch). 

RangeReadingBatch no.

r1
`b1

`b11

r2 
`b2 

`b2

r3 
`b3 

`b3

r4 
`b4 

`b4

r5 
`b5 

`b5

r6 
`b6 

`b6

R`Average
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LOD = 2 * t0.95 (df) Sw

df (degree of freedom) = 6 – 1 = 5

t0.95 (df) in case of 6 batches = 2.015

Sw : Standard deviation of blank (natural 

matrix sea, waste or deionized water). 

n/11
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n = 2 (duplicate) 

Sw = R`/d2 

Sw : Standard deviation within 

batches. 

d2 = 1.128 in case of  duplicate 

reading. 
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Range of Application

The concentration range for which 

acceptable accuracy and precision can be 

achieved. 
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Statistical Table 
Factors for calculation of  standard deviation from range and 

construction of  R-charts

Upper action 

limit

Lower action 

limit

Central 

line/standard 

deviation

Number of  

replicates per 

batch

D4D3d2

3.26701.1282

2.57501.6933

2.28202.0594

2.11502.3265
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Range

The linear range is defined as the

concentration range where the sensitivity of

method can be regarded as a constant.

Concentration range for which acceptable

accuracy and precision can be achieved.

The working range may be more extensive

than the linear range.
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Precision 

The closeness of agreement between

mutually independent test results.

Precision is usually stated in terms of

standard deviation.

02.03.2011 Seite 150Seite 150
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Precision Laboratory 

Work 
 At least 12 measurements, preferably 20 or
more, per sample.

 Natural sample (at least some).

 Measurements over several days, with
duplicates or more each day.

 Preferably more than one analyst.
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Variability

Repeatability. 

Reproducibility. 

Intra-laboratory variability.

Inter-laboratory variability.  
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Repeatability and Reproducibility 

Reproducibility Repeatability Parameter 

SameSameSample

SameSameProcedure 

DifferentSameInstrument

DifferentSameLaboratory

DifferentSameAnalyst

DifferentShort intervalTime

Method precision (confidence 95%, risk level a=0.05).
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Intralaboratory variabilityInterlaboratory variability

Difference of  results 

obtained when a single 

laboratory measures 

portions of  a common 

sample repeatedly. 

Difference of  results 

obtained by different 

laboratories when 

measuring portions of  a 

common sample. 
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Trueness

The closeness of the mean of a large number

of determinations of the analyte to the true

value.
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Precision
AverageRangeReadingBatch no.

X1r1
`x1

`x11

X2r2 
`x2 

`x22

X3r3 
`x3 

`x33

X4r4 
`x4 

`x44

X5r5 
`x5 

`x55

X6r6 
`x6 

`x66

X``R`Average

Standard deviation SX
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Sw = R`/d2 = R`/1.128

CV  : Coefficient of Variation

CVw = (it must be not more than 5)

Sb
2 = Sx`

2 – Sw
2/n

Sb : standard deviation between batches. 

n : no. of replicate = 2 in case of duplicate. 

(it must be not more than 5)

``)X(Average

100Sw 

n/SSS
2

w

2

xb 

``)X(Average

100S
CV b

b




)added(valueTrue

100``X
Truness



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Accuracy 

The closeness of the obtained analyte to the 

true value.

Accuracy is usually stated in terms of 

recovery.  
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Accuracy

Date
Batch 

no.

Natural Sample 

N3

Spiked Sample 

N4

Duplicate Duplicate

1/5/2000 1 x1 x1
` X1  X1 

`

2/5/2000 2 x2 x2 
` X2 X2 

`

3/5/2000 3 x3 x3 
` X3   X3 

`

5/5/2000 4 x4 x4 
` X4 X4 

`

7/5/2000 5 x5 x5 
` X5   X5 

`

9/5/2000 6 x6 x6 
` X6 X6 

`
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Max. reading = Spiked (max reading) – Natural 
(min reading) [in the same batch]

Min. reading = Spiked (min reading) – Natural 
(max reading) [in the same batch]

Max recovery = 

Min recovery = 

Accuracy ± 20%

Truness in case of N4 = 

)3Nnaturaltoadd(Spiked)ofvalue(

100*readingMax
or

valueTrue

100*readingMax

)3Nnaturaltoadd(Spiked)ofvalue(

100*readingMin
or

valueTrue

100*readingMin

2

accuracyMinaccuracyMax 
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Sensitivity 

Calculated from linearity data. 

Calculated from the slope of the line.

Concentration giving a certain response

(Characteristic mass in AAS is the

concentration that give absorbance response

of 0.0044).
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Sensitivity
Sensitivity is a parameter describing how

much the response changes as the analyte

concentration changes.

dc

dx
S 

where dx = change of the response, dc =

change of concentration.
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Documentation

Documentation of the exact method saves money,

time and need for additional validation test.

 A suitable slogan is “What has not been

documented has not been done”.

Method documentation should be available for all

the analysts working with the method, so that the

knowledge obtained could be implemented in

practice.
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Method Validation Report

Description of validation. 

Planning.

Types of samples used. 

Background for choice of experimental plan.

 Results. 

Results of the statistical analyses made. 

Data quality objectives. 

Conclusions of the validation. 
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The Validation Results Apply For:

The matrix. 

Analyte concentration range. 

Equipment.

Any change in the method should be evaluated by 

revalidation. 
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Revalidation

When: 

Changes the purpose, or the desired quality level of the 

method. 

Changing or modification of the procedure. 

Use of the method in the same laboratory after a certain 

period of time. 
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Course Objectives 

The participants will be able to: 

 Identify measurement errors. 

 Identify performance characteristics. 

Calculate estimates for performance characteristics. 

Check linearity of calibration curve. 

Plan a method validation study. 

Conclude on a method validation study.   
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Application of Validation Results

Quality Control Chart

• The day-to-day precision test sample selected and

test results may produce a good basis for a quality

control chart.

• The chart can be constructed once the type, the

elements composing it, the goal and the usage

intervals are decided.

02.03.2011 Seite 168Seite 16802-Mar-11

For practical purposes a control chart

ensuring that the mean of results is kept

within the warning (2 x S) and action limits

(3 x S) during the period of use of the

method is often feasible. S: standard

deviation.
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Method Validation Report

Description of the validation 

The aim of this method validation study is to

document successful implementation of the

method for measurement of NH3 - N in sea

water using spectrophotomtric method No

SM 4500 F – NH3 - N in “ Standard

Method for the Examination of Water and

Wastewater “, 19th Edition, 1995.
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Data quality objectives 

The method is expected to fulfil the specification 

supplemented  by laboratory default values ( Manual of 

Internal Quality Control) in case no specifications are given 

in the standard method.

Range: 0. 05- 40 M 

Linearity: 0.05-40 M

Limit of detection: 0.0 1 M 

Accuracy:  20 % (default)

Precision: 5 % repeatability standard deviation (default)

5 % standard deviation between days (default) 
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Validation programme 

Samples

• The limit of detection is determined (sex measurements in 

one batch) using a blank sample. 

• The remaining measurement are made using the following 

samples:

• A stock ammonia solution (100 M) was prepared by 

dissolving 53.3 mg NH4 Cl in 1L saline water to give 1000 

M. Saline water was prepared by dissolving in 1L distilled 

water 32.12 g NaCl + 7.125 g MgSO4. 
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Concentration Matrix Sample 

Natural sampleN1

50 M was prepared by using 50 

ml of  1000M solution then 

diluted to1L with N1

Spiked sampleN2

Natural sampleN3

50 M was prepared by using 50  

ml of  1000M solution then 

diluted to 1L with N3. 

Spiked sampleN4

200 M was prepared by using 200 

ml of  1000 M solution then 

diluted to1L with saline water 

Synthetic sampleN5

350 M was prepared by using 350 

ml of  1000 M solution then 

diluted to1L with saline water 

Synthetic sampleN6
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 Measurements 

• The limit of detection is determined by 6 determinations in

one batch of a blank sample.

• The range is examined from approximately 10 times the limit

of detection. The range is examined using 6 samples of

which 2 are synthetic (N5, and N6), 2 are natural (N1 and

N3) and 2 are spiked natural samples (N2 and N4).

• The initial assumption was that the method was linear over

the whole range of application. The plan included 6

calibrants.
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• The validation showed that linearity could be obtained

over the whole range of application. The total list of

calibrants is the following concentrations (M: 13, 48, 71,

100, 146 and 351).

• The accuracy is determined from 2 synthetic samples

(N5 and N6) and 2 spiked natural samples (N2 and N4).

• Precision is determined from duplicate measurement in

6 batches of 2 synthetic samples (N5 and N6), 2 natural

samples (N1andN3) and 2 spiked natural samples (N2

and N4).

02-Mar-11
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 Study Plan 

The study plan is as follows:

• Day 1: Determination of  linearity 

• Day 2:  Determination of  the limit of  detection. First 

batch for determination of  range, accuracy and precision.

• Day 3:     Second batch for determination of  range, 

accuracy and precision.
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• Day 4: Third and fourth batch for determination 

of range, accuracy and precision.

• Day 5: Fifth and sixth batch for determination 

of range, accuracy and precision and verification of 

limit of detection.

• On day 4 and day 5 where two batches are 

measured, the instrument was completely shut down 

between the two batches and a fresh batch of 

calibrants prepared. 

02.03.2011
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Results 

All data from the method validation study are shown in the

Annex. Results of the statistical analyses are shown below.

Limit of detection
Limit of 

detection
Number of 
samples

Standard
deviation

AverageSample

mMmMmM

0.333060.06740.0760Blank
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Precision and accuracy
PrecisionNumber 

of 
Samples

LevelSample

Between day 

Variability 

Repeatability Trueness 

%

Accuracy 

%

Found 

mM

Add 

mM

CVb

%

Sb

mM
CVW

%

SW

mM

3.770.38340.290.0294610.18N1 Natural 

1.330.62560.170.080869492-9661.8650.0N2 Spiked

1.031.01670.410.4089699.06N3 Natural 

2.423.67770.310.4688610398-114151.7150.0N4 Spiked 

0.210.42900.120.24046110102-120208.11200N5 Synthetic 

1.575.40110.361.246769896-100343.47350N6 Synthetic 
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Linearity of the calibration 

13-351 mM NH3
Calibration range

y = 0.014353X-0.00822Regression line

NoneAny weight function used

12Number of samples6Number of concentrations

0.9998Coefficient of 
correlation

0.0206Sy|x

1.211ZL

Confidence 
interval

F0.95Estimat
e

Parameter

0.01435
3

Slope

From -0.0108 To –
0.00849

3.97-0.00822y-Intercept

Yes(ZL insignificant) Can the line be regarded as linear

NoIs 0 (zero) included in the confidence interval for intercept

The above table shows that the calibration curve is linear when using NH3 range 

up to 351 M
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0

0.2

0.4

0.6

0 10 20 30 40

R
e

s
p

o
n

s
e

conc. uM   

The residual plot shown below shows a tendency towards 

high and low values out the central line but the tendency is 

too slight that linearity can still be assumed.

-0.0005

0

0.0005

0.001

0 10 20 30 40 50

R
e
s
id

u
a
ls

conc.,uM
* 10

* 10

* 10
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Conclusions

• The limit of detection is measured as 0.3330 M for blank

sample.

• The calibration curve is linear up to 351 M. This is in a

good agreement with the standard method. Thus, it is

possible to achieve acceptable results using a separate linear

calibration curve in the range from 13 to 351 M.
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• The recovery (accuracy) is in the range from 92%

to 120%.

• This is satisfactory compared to the requirement

of ±20%.

• The average recovery (trueness) ranged from 94%

to 110%.

• This is satisfactory since the requirement is ±10%.

02.03.2011
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• The method has satisfactory precision in

the whole working range.

• Repeatability CVw is from 0.12% to 0.36%.

Between day variability CVb is from 0.21%

to 3.77%.

• The method is accepted for routine use in

the laboratory in accordance with the

method authorization from shown on the

following page.

02.03.2011
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Annex 1
LOD

Limit of Detection 

MDate

0.0155320.027099

15/10/2000

0.0930990.099576

0.0588960.082811

0.0227590.005464

0.0991540.024565

0.0641370.057903
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Annex 2
Linearity Measurements 

ResponseConcentration 

M

Date

0.1770.17713

13/10/2000

0.6770.67748

1.0061.00671

1.4201.420100

2.1212.121149

5.0105.010351
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Annex 3
Raw Data 

N1

MDate

10.2124910.2009115/10/2000

10.3582510.3090816/10/2000

10.5345810.4523617/10/2000

9.4472549.44659917/10/2000

10.4699410.4422818/10/2000

10.1664310.1385818/10/2000
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N2

MDate

47.9965947.9043515/10/2000

47.0377047.0079716/10/2000

46.9714646.9205317/10/2000

46.3931046.1280517/10/2000

46.7622546.7298218/10/2000

46.2837846.2072618/10/2000
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N3

MDate

100.793799.9085415/10/2000

98.7028798.4919116/10/2000

97.7293297.4233917/10/2000

98.9815898.4407017/10/2000

100.614999.8353418/10/2000

98.9249098.8799818/10/2000
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N4

MDate

151.3862149.989015/10/2000

147.6452147.315716/10/2000

147.4915147.428917/10/2000

155.8372155.631117/10/2000

154.3418154.207618/10/2000

155.1318154.088618/10/2000
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N5

MDate

208.793208.475415/10/2000

208.2286208.110816/10/2000

208.5052208.065417/10/2000

207.5657207.509417/10/2000

207.9004207.223118/10/2000

208.4762208.457718/10/2000
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N6

MDate

350.6458350.570515/10/2000

347.1484346.709816/10/2000

337.4347336.892117/10/2000

347.4627346.849817/10/2000

340.3960340.238718/10/2000

341.6250335.314118/10/2000
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Method Authorization Form

5/11/2000Date:AutoanalyzerTechnique:

Dr. Hesham, AymanSubmitted by:NH3Analyte:

Prof. Dr. Ebtissam A. 
Saad

Checked by:Sea waterMatrix:

Brief  description of  scientific basis of  method: 
Direct Measurement of  NH3 in sea water. 
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Brief  description of  validation study: 

The method is validated by estimation of  linear range (6 

calibrants). 

Limit of  detection (6 duplicate measurements of  blank); 

Accuracy (2 synthetic samples and 2 spiked samples, 

duplicate measurements in 6 batches); 

Trueness (2 synthetic samples and 2 spiked samples, 

duplicate measurements in 6 batches). 

Precision (2 synthetic samples, 2 spiked samples and 2 natural 

samples, duplicate measurement in 6 batches). 
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0.3330 MLimit of  detection:

94  - 110%Trueness 

92  - 120%Accuracy: 

From 0.12% to 0.36%Repeatability: 

From 0.21% to 3.77%Between batch standard deviation:

10  - 350  MRange: 

13  - 351  MLinear range: 

Ibrahim, Ahmed, FatmaValidation study performed by:

Prof. Saad HassanApproved: 

5/11/2000Date: 

Results of  Validation Study:
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[1] Q-Value:

alue]smallest v - alue[largest v

lue]nearest va - alue[suspect v
Q 

Values of  Q-Values > Table Q-value should be rejected.
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Critical values of Q (P = 0.05)

Sample size (n) Critical value (Q)

4 0.831

5 0.717

6 0.621

7 0.570

8 0.524

9 0.492

10 0.464
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[2] D-value:

S

XX

S

XX
D nn 
 or              

Values with D-values > Table D values should be

rejected.
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Critical 

D values 

(P = 0.05)

Number of  observations 
(n)

D
Number of  

observations (n)
D

3 1.15 20 2.56

4 1.46 21 2.58

5 1.67 22 2.60

6 1.82 23 2.62

7 1.94 24 2.64

8 2.03 25 2.66

9 2.11 30 2.75

10 2.18 35 2.82

11 2.23 40 2.87

12 2.29 45 2.92

13 2.33 50 2.96

14 2.37 60 3.03

15 2.41 70 3.09

16 2.44 80 3.14

18 2.50 90 3.18

19 2.53 100 3.21
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[3] D-value

Values outside this range should be rejected





D-XMin

DXMax





(D from the table)

Values outside the max. or min. values obtained by the

above relations should be rejected.
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Example:

Measurements of total dust were made and the 

following results were obtained:

10.1 8.1 9.7 9.5 8.4

11.5 10.0 9.8 4.4 7.9

Determine whether the high or low value

should be rejected.
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Solution:

1.92)S(       8.94X           10  n

[1] Q-value:

197.0
)4.45.11(

)1.105.11(

49.0
)4.45.11(

)4.49.7(











From the Table Q at n = 10 = 0.469

So, 4.4 should be rejected.

and, 11.5 should retained.  
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[2] D value:

33.1
92.1

94.85.11

36.2
92.1

4.494.8







From the Table D at n = 10 = 2.18

D for 4.4 > D Critical value and should be rejected.

D for 11.5 < D critical value and should be retained.
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[3] D values

D from table for n = 10 = 2.18

D = 1.92 x 2.180 = 4.19

Max = 8.94 + 4.19 = 13.13

Min = 8.94 – 4.19 = 4.75
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Values outside the range 4.75-13.13 should be 

rejected.

The value 4.4 is outside the acceptable limit 

and should be rejected.




