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ñïùùǌùùƽǃå 

Ϣϸн̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ϯЮϜ )Quality( ̺ 

СтϽЛϦ ϢϸнϯЮϜ  ̯ϝЧТм мϿтыЮ: ̻ 

сТ ЭгЛЮϜ сЯуЯϳϧЮϜ: ̻ 

ϢϼϜϸϖ ϢϸнϯЮϜ)Quality Management (QM)( ̻ 

дϝгЎ ϢϸнϯЮϜ )Quality Assurance (QA)( ̻ 

ϣϡЦϜϽв БϡЎм ϢϸнϯЮϜ )quality control (QC)( ̼ 

ϤϝузЧϧЮϜ ϣуЯуПЇϧЮϜ ϣГЇжцϜм сϧЮϜ аϹϷϧЃϦ ϣуϡЯϧЮ ϤϝϡЯГϧв ϢϸнϯЮϜ. ̼ 

аϝЗж ϢϸнϯЮϜ ЭвϝЛгЮϝϠ ̼ 

аϝЗж ϢϸнϯЮϜ ЭвϝЛгЮϝϠ ИϝгϧЂъϜ ̽ 

ϤϝϡЯГϧв ϢϸнϯЮϜ сТ ЭвϝЛв ЭуЮϝϳϧЮϜ ϝЧϡА мϿтчЮ̸̷̹̼̾ ̽ 

ИϜнжϜ ϼϸϝЋв ̭ϝГ϶ъϜ сТ ЭуЮϝϳϧЮϜ ϣуϚϝугуЫЮϜ ̾ 

ИϜнжϒ ̭ϝГ϶цϜ Types of Errors ̿ 

ϓГϷЮϜ сϚϜнЇЛЮϜ )Random Error( ̿ 

ϓГϷЮϜ бЗϧзгЮϜ )Systematic Error( ̿ 

ϓГϷЮϜ ϰϸϝУЮϜ )Gross Error( ̀ 

ϓГ϶ ϟтϽЧϧЮϜ ̰)Rounding Error( ̀ 

ϼϸϝЋв ̭ϝГ϶цϜ сТ ЭуЮϝϳϧЮϜ ϣуϚϝугуЫЮϜ ̸̸ 

 ̸.̭ϝГ϶ϒ ϹзК ϻ϶ϒ ϤϝзуЛЮϜ: ̸̸ 

 ̹.̭ϝГ϶ϒ ев РϽЛϧЮϜ пЯК ϤϝзуЛЮϜ: ̸̸ 

 ̺.̭ϝГ϶ϒ ев ϽуЏϳϦ ϤϝзуЛЮϜ: ̸̸ 

 ̻.̭ϝГ϶ϒ ев СІϜнЫЮϜ ϣвϹϷϧЃгЮϜ: ̸̹ 

 ̼.̭ϝГ϶ϒ ев ϸϜнгЮϜ ϣуЛϮϽгЮϜ ϣуЂϝуЧЮϜм ϣвϹϷϧЃгЮϜ: ̸̹ 

 ̼.̭ϝГ϶ϒ ев ϣЧтϽА ЀϝуЧЮϜ ϣвϹϷϧЃгЮϜ: ̸̹ 

 ̽.̭ϝГ϶ϒ ев ϢϽтϝЛгЮϜ: ̸̺ 

 ̾.̭ϝГ϶ϒ ев дϾнЮϜ ̸̺ 

 ̿.̭ϝГ϶ϒ ве аϜϹϷϧЂϜ ϢϿлϮцϜ: ̸̺ 

 ̀.̭ϝГ϶ϒ ев аϜϹϷϧЂϜ ϤϝЊϝгЮϜ ϣуϮϝϮϿЮϜ: ̸̻ 

̸̷ .̭ϝГ϶ϒ ев аϜϹϷϧЂϜ ϤϝЊϝгЮϜ ϣуЫуϦϝвнϦмцϜ: ̸̻ 

̸̸ .̭ϝГ϶ϒ ев ϣуКмϒ НтϽУϦ ϤϝКϽϯЮϜ: ̸̻ 

̸̹ .̭ϝГ϶ϒ ев ϣуЯϷЮϜ ϣвϹϷϧЃгЮϜ сТ ЀϝуЧЮϜ: ̸̼ 

̸̺ .̭ϝГ϶ϒ ϾϝлϮ ϽϧувнϦнТмϽϧЫϡЂъϜ: ̸̼ 

̸̻ .̭ϝГ϶ϒ ев ЭуϯЃϦ ϣϠϝϯϧЂъϜ: ̸̽ 
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БϡЎ ϣϡЦϜϽвм ϢϸнϯЮϜ ЭуЮϝϳϧЯЮ сϚϝугуЫЮϜ ЙгϮм ϤϝзуЛЮϜ Quality Control ̸̾ 

ϣϡЦϜϽгЮϜ ϣуЯ϶ϜϹЮϜ ϢϸнϯЯЮInternal quality control (IQC) ̸̾ 

ϣϡЦϜϽгЮϜ ϣуϮϼϝϷЮϜ ϢϸнϯЯЮ External quality control (IQC) ̸̿ 

ϣГ϶ БϡЎ ϢϸнϯЮϜ ϣуЯ϶ϜϹЮϜ ЭгЛгЮϝϠ: ̸̿ 

ϤϝзуЛЮϜ ϣГϠϝЏЮϜ ϢϸнϯЮϜ ̸̀ 

анЂϼ БϡЏЮϜ ϣужϝуϡЮϜ )Control Charts( ̹̹ 

ϜϺϝгЮ аϹϷϧЃж ϤϝвнЂϼ БϡЏЮϜ ̬ϣужϝуϡЮϜ ̹̺ 

ИϜнжϜ анЂϼ БϡЏЮϜ ϣужϝуϡЮϜ ̹̻ 

бЂϽЮϜ сГϡЏЮϜ БЂнϧгЯЮ X- Chart ̹̼ 

ϣуУуЪ ̭ϝЇжϜ бЂϼ БϡЏЮϜ БЂнϧгЯЮ: ̹̽ 

аϜϹϷϧЂϜ ϽуЃУϦм анЂϼ БϡЏЮϜ ϣужϝуϡЮϜ: ̹̾ 

 ̸.аϜϹϷϧЂϜ свнтNORDTEST Interpretation ̹̾ 

ϽуЃУϦ ϭϚϝϧзЮϜ :Interpretation of Control Charts ̹̾ 

 ̹.аϜϹϷϧЂϜ пЯК ϤϜϽϧТ ϣузвϾ :Long- Term Evaluation ̹̿ 

 ̺.бууЧϦ БϡЎ ϢϸнϯЮϜ бЂϽЮ БЂнϧгЮϜ сϠϝЃϳЮϜ )X- Chart( ̹̀ 

ϽуЃУϦ бЂϽЮϜ сжϝуϡЮϜ: ̸̺ 

бЂϽЮϜ сГϡЏЮϜ оϹгЯЮ R- Chart ̺̹ 

ϽЊϝзК бЂϼ БϡЏЮϜ оϹгЯЮ ̺̹ 

бууЧϦ БϡЎ ϢϸнϯЮϜ бЂϽЯЮ сГϡЏЮϜ оϹгЯЮ )R - Chart( ̺̺ 

ϹуЪϓϦ ϢϸнϮ ϭϚϝϧж ЭуЮϝϳϧЮϜ Quality Assurance ̺̼ 

ϣжϝуЊ ϢϿлϮцϜ: ̺̾ 

Ϣ̭ϝУЪ еуЯЯϳгЮϜ ϟтϼϹϧЮϜм: ̺̾ 

ФϽА ЭуЮϝϳϧЮϜ ϝлЧуϪнϦм ̺̿ 

ФϽГЮϜ ϣуЯуЯϳϧЮϜ Analytical Methods ̺̿ 

ХуϪнϦ ФϽА ЭуЮϝϳϧЮϜMethod validation ̺̀ 

ϜϺϝв пзЛт ХуϪнϦ ̬ϣЧтϽГЮϜ ̺̀ 

 ̯ϝЧϡА мϿтчЮ: ̺̀ 

ХуϪнϦ ФϽГЮ ЧЮϜϣуЂϝу: ̷̻ 
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ǍƓǐîìƗǁä ƛǄƑǆîƓǁä ùäìǉà 
 

 пЯК ϼϸϝЦ ϞϼϹϧгЮϜ днЫт пϡтϼϹϧЮϜ ϭвϝжϽϡЮϜ ϣтϝлж пТ:- 

č- ýǆƓƶǆǃå çíāƞ þāǌƽǆƕ þƓǆǃǙå 

Ď- çíāƞǃå èƓƕǄõƙǆ ǊǒƕǄƙǃ þíƤƙƪƙ Ǐƙǃå ǊõƬǈǙåā ǊǒǄǒƺƬƙǃå èƓǒǈǀƙǃå þåíƤƙƪå ǏǄƵ çïíǀǃå 

ď-  ǊǒǄƤåíǃå Ǌƕƿåïǆǃå þöǈ ǊƼïƶǆ ǏǄƵ çïíǀǃåçíāƞǄǃ ǊǒƞïƓƤǃåā 

Đ- çíāƞǃå õƕư èåāíå ÿǆ çåíƋǂ ǊǒǈƓǒƕǃå õƕưǃå þāƪï þåíƤƙƪå ǏǄƵ çïíǀǃå 

đ- ǊǒǄǆƶǆǃå èƓƪƓǒǀǃå çíāƞ íǒǂƋƙ ǏǄƵ çïíǀǃå 
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æìĀøøøøøøøøøøøøøøøøƜǁä )Quality( 

 ăƑƾƺĀ æìĀƜǁä ùǐîƴƗĀïǐǔǁ: 

 çíāƞǃåǑǋ ǏǄƵ Ɠǌƙïíƿ ǏƕǄƙ éǒơ ƗǆíƤǃ āá Ɲƙǈǆǃ óƑƓƮƤǃåā èƓǆƪǃå ÷āǆƞǆ ÿƓǆư 
èƓƞƓǒƙơǙå. 

 

ǏǂǐǂƟƗǁä üǄƴǁä Ǐƺ: 

 ƓǌǒǄƵ ûƽƙǆ õāïƬ æƞāǆƕ ƓǌǒǄƵ ûƽƙǆ Ɨǒǈǆð çïƙƼ ÿǆư Ɠǌƕ ûāƛāǆ èƓǆāǄƶǆ þǒíǀƙ Ǒǋ çíāƞǃå
Ɨǒïāïưǃå Ɨǀơǚǆǃå ƗǒƓƵïǃå ƴǆ ƓǌǒǄƵ ûƽƙǆǃå úǒǃƓǂƙǃƓƕ Ü(Ɨǒïåïǂƙǃåā Ɨƿíǃå). 

 

çíāƞǃå çïåíã)Quality Management (QM)( 

 çƑǐǁĀáƨǄǁäĀ ùäìǉǓäĀ çƑƨƑǐƨǁä ììƟƗ æîäìǕä ƕƻǐõĀ üƢäì ƕôƪǆàƑǉíǐƻǆƗĀ ǉĀǏ üǄƪƗ: 

¶ çíƓǒǀǃå õǆǈ 
¶ .ýǆƶǃå èƓǒƿǚƤá 
¶ .ƗǒƵƓǆƙƞǙå æǈåāƞǃå 
¶ .ƴǆƙƞǆǃå ƴǆ Ɨƿǚƶǃå 
¶ ƣǃå 

 

) æìĀƜǁä þƑǄƮQuality Assurance (QA)( 

¶ ƴǒǆƞ çíāƞǃå èƓƕǄõƙǆ Ǒưïƙ Ǒƙǃå Ɨǀƛǃå ïǒƼāƙǃ Ɨǆðǚǃå Ɨǒƞǌǈǆǃåā ƗõõƤǆǃå èåßåïƞǗå 
.Ǌǈǒƶǆ ƗǆíƤǃ āá ƗǒǄǆƶǃ āá ÿǒƶǆ Ɲƙǈǆǃ 

¶ þƓöǈǃå .çíāƞǃå õƕư ǏǄƵ íƵƓƪǒā þǂơǒ ăîǃå 
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üǄƪƗ ǏǉĀ: 

¶ ) çïǒƓƶǆèåíƶǆǃå .(íåāǆǃåā 
¶ æǒïíƙǃå. 
¶  ƗǈƓǒƮèǙǓå. 
¶  ûǒƿíƙǃåƗƶƞåïǆǃåā .(ǑƞïƓƤǃå þǒǒǀƙǃå) 
¶ .èƓǈǒƶǃå îƤá Ɨǒƞǒƙåïƙƪå 
¶ ýǒǄơƙ Ɨǒƞǒƙåïƙƪå èƓǈǒƶǃå 

 

) æìĀƜǁä ôƓƮĀ ƕƓƽäîǄquality control (QC)( 
.æìĀƜǁä çƑƓǂôƗǄ ƕǐƓǂƗǁ ýìƢƗƨƗ ǏƗǁä ƕôƪǆǓäĀ ƕǐǂǐƸƪƗǁä çƑǐǆƾƗǁä 

ôĀôƢ èǘƙ Ǎǁä ýƨƾǆƗ çƑǐǆƾƗǁä Ǉíǉ ôƓƮǂǁ: 

¶  çðǌƞǙå ßåíå :ýāǙå õƕưǃå õƤ(Instrument performance) 
¶  õƕưǃå õƤǑǈƓƛǃå:  ƗõƕƓưǃå èƓǈǒƶǃå ǊǒƼ þíƤƙƪƙ(Batch control) 
¶  óơƽǃå :éǃƓƛǃå õƕưǃå õƤǑƞïƓƤǃå (External check) 

 

üǄƑƴǄǁƑƓ æìĀƜǁä ýƑõǆ 

 

¶ Who 
¶ What 
¶ (the organization) ƗƑǒǌǃå 

¶ Who 
¶ What 
¶ How 
¶ (Function)   Ɨƽǒöāǃå 

¶ Who 
¶ What 
¶ How 
¶ When 
¶ (operation) ЬтПІϦЮϜ 

¶ quality policy (çíāƞǃå ƗƪƓǒƪ) 
¶ objective and comments (úåíǋǙå) 
¶ organization and management 
(þǒöǈƙǃåā çïåíǙå) 

¶ General practice  èƓƕǒïíƙǃå)
(ƗǆƓƶǃå 

¶ Sopĵs( ƗǒƪƓǒǀǃå ûïõǃå) 
¶ Check lists 
¶ Forms , ect 
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 üǄƑƴǄǁƑƓ æìĀƜǁä ýƑõǆ 
 æìĀƜǁä çƑƓǂôƗǄǏƺ Āïǐǔǁ ƑƾƓô üǐǁƑƟƗǁä üǄƑƴǄČĒċčĐ 

¶ ƕǐǆƺ çƑƓǂôƗǄ 

íåïùùùùùùùùùùùùùƼǕå ÜƗƑǒƕā úāïö ƗùùùǆƓƿǗå ÜèåïƓƕƙƤǙå ûïõ çïǒƓƶǆǃåāÜ çðǌùùùùùùùùùùƞǕåÜ èƓùùùùùùùùƪƓǒǀǃå ƴƕƙƙÜ  îƤá
èƓùùùùùùùùùùǈǒƶǃåÜ íåāǆ ýāåíƙ çïǒƓƶǆǃåā ïƓƕƙƤǙåÜ çíāƞ íǒǂƋƙ çïǒƓƶǆǃåā èåïƓƕƙƤǙåÜ ýǒƞƪƙ .ƝƑƓùùùùùùùùùùƙǈǃå 

¶ çƑƓǂôƗǄ (å) ƕǐîäìâ 
Á þǒöǈƙǃå çïåíǗåā. 
Á çíāƞǃå þƓöǈ. 
Á èåíǈƙƪǆǃå õƕư. 
Á èƓƕǄõǃå Ɨƶƞåïǆ èåíƿƓƶƙǃåā èƓƮƿƓǈǆǃåā. 
Á ǃåèåíƿƓƶƙ çïǒƓƶǆǃåā èåïƓƕƙƤǚǃ ƗǒƵïƽǃå 
Á èƓƕǄõƙǆǃå ßåïƬ. 
Á  ƗǆíƤßǚǆƶǃå  ā.ăāƓǂƬǃå 
Á ƝƑƓƙǈǃå õƕư ƗǀƼåāƙǆǃå ïǒƹ. 
¶ :ìäîƺǓä çƑƓǂôƗǄ 

Á ǃ ÿāǂǒ ÿá āî ÿǒǄǆƓƶǃå ÿǆ ǑƼƓǂǃå ííƶǃå Ǌǒí ă ýƓǆƵǖǃ ƗǆƑǚǆǃå Ɨǒǈƽǃå Ɨǒåïíǃåā çïƕƤǃå
þǌǃ ƗǄǂāǆǃå. 

Á ÿǒǄǆƓƶǃå æǒïíƙƕ þåðƙǃǙå. 
Á èåïƕƤǃåā æǒïíƙǃåā èǚǋâǆǄǃ èǚƞƪƕ öƽƙơƙ ÿá ƗǒïƓǌǆǃå ƗƮƓƤǃå ÿǒǄǆƓƶǃƓƕ. 
¶ çƑƓǂôƗǄ ƕǄƑƽǕä :æïǊƜǓäĀ ƕƏǐƓǁäĀ 

Á ƗƕƪƓǈǆǃå ƗƑǒƕǃåā ÿƓǂǆǃå ïƼāǒ ÿá Ǒƙǃå ïƛâƙ Ǚ ƝƑƓƙǈǃå ƗǒƵāǈ ǏǄƵ. 
Á çíǒƞǃå ƗǈƓǒƮǃå Ɨǒíǃ ÿāǂǒ ÿá. 
Á èåïƓƕƙƤǙå ßåíǕ ƗƕāǄõǆǃå çðǌƞǕƓƕ Ąåíāðǆ ÿāǂǒ ÿá. 
Á öƽƙơǒ ƗǈƓǒƮǃå ýƞƪǒā Ǒƙǃå ƗǒƓǈƶƕ çðǌƞá ǏǄƵ èǆƙ 
¶ çäîƑƓƗƢǗä öäĀǆàĀ úîôǁä çƑƓǂôƗǄ: 

Á çðǌƞǕå þåíƤƙƪå ûïõ ÿƵ Ɨǀƛāǆ èƓǌǒƞāƙ Ǌǒíǃ ÿāǂǒ ÿá. 
Á ýǒǃƓơƙǃåā èƓǈǒƶǃå îƤá ÿƵ Ɨǀƛāǆ ûïõ Ǌǒíǃ ÿāǂǒ ÿá. 
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Á ÿá þåíƤƙƪǚǃ ƗǒƼƓǂā Ɨǀƛāǆ ïƙāǒƕǆǂǃƓƕ ƗƮƓƤǃå èƓǈƓǒƕǃå ÿá ÿǆ íǂƋƙǒ ǑƼ ƗǃƓơ  þåíƤƙƪå
ïƙāǒƕǆǂǃå. 

¶ ƕƴƜäîǄǁäĀ ñǐƗƻƗǁäĀ æìĀƜǁä ýõǆ çƑƓǂôƗǄ: 
Á  þƓöǈ ǏǄƵ öƼƓơǒā ƋƬǈǒ ÿáþƞơā èƓǒāƙƪǆā ÷åāǈǕ æƪƓǈǆ çíāƞ ƗƽǄƙƤǆǃå èƓõƓƬǈǃå. 
Á ûǄƶƙǒ Ɠǆā çíāƞ èƓƕǒƙǂ íåíƵƎƕ þāǀǒ ÿá Ɠǌƕ ûƑƓƛā ÿǆ :ǏǄƵ Ăāƙơƙ çíāƞ 

o çíāƞǃå ƗƪƓǒƪ. 
o þƓǌǆǃåā úƑƓöāǃå úǒƮāƙā ăïåíǗå ýƪǄƪƙǃå. 
o ýǆƶǃå ûïõ Ǒƙǃå Ɠǆƕ Ɠǌǒíâǒ ǑƼ ƗǈƓǒƮǃå èƓõƓƬǈ üǃî. 
o ǑǄƤåíǃå çíāƞǃå õƕư èƓõƓƬǈā ûïõ. 
o  ûïõçíāƞǃå þƓöǈǃ Ɨƶƞåïǆǃåā òǒƙƽƙǃå. 
o ýāƓǈƙ ûïõ Ɨǒïƪǃå ƗǒƓǆơā ăāƓǂƬǃå. 

 

 ÞƑôƢǗä îìƑƬǄ öäĀǆäǏƺ ƕǐƏƑǐǄǐǀǁä üǐǁƑƟƗǁä 

ìƜäĀƗ ìǆƳ ) ƕǂƏƨä ðǄƢ ǍǂƳ ƕƓƑƜǗä åƜǐ ÞƑôƢǗäFive Ws( 

¶ What error was madeÞ ÞƋõƤǃå āǋ Ɠǆ 
¶ Where was it made? Þéíơ ÿǒå 
¶ When was it madeÞ Þéíơ Ǐƙǆ 
¶ Who made itÞ ÞǊǒƼ æƕƪƙ ÿǆ 
¶ Why was it madeÞ Þéíơ åîƓǆǃ 
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öäĀǆà ÞƑôƢǓä Types of Errors 
ƉôƢǁä ǏƏäĀƪƴǁä )Random Error( 

üƙǄ üǐǁƑƟƗǁä ùĀîõ ùǘƗƢǗ ƉôƢǁä äíǉ āïƴǐ: 

Á ĂïƤá Ǐǃã Ɨƕïƞƙ ÿǆ þíƤƙƪǆǃå úƬƓǂǃåā Ɨǈǒƶǃå þƞơ úǚƙƤå. 
Á ơǃå èƓƞïí æîƕîƙ ÿƓǂǆā èƿā úǚƙƤƓǂ çïåï.ÿǒƤƪƙǃå 
Á  ýāõā Ǒƕïǌǂǃå ïƓǒƙǃå çíƬā ÿƓǒïƪǃå ƗƵïƪā çïåïơǃå Ɨƞïíǂ çðǌƞǕå ýǒƺƬƙ úāïö æîƕîƙ

 ƗǆíƤƙƪǆǃå ƗƞāǆǃåǑƼ ñƓǒǀǃå. 
Á ĂïƤá Ǐǃã ǊǄǒƺƬƙ ÿǆ èāƓƽƙǃå. 

 
 

ƉôƢǁä ) ýõƗǆǄǁäSystematic Error( 
 ÿǆ ïƕǂá āá ïƺƮá Ɠǆã ƗƪƓǀǆǃå þǒǀǃå ýǂ ÿāǂƙā Ąåííơǆ ĄåïƓƪǆ îƤƋǒ ƋõƤǃå åîǋā Ɨǀǒǀơǃå Ɨǆǒǀǃå

 ĄåïǒƺƮ āá Ąåïǒƕǂ ûïƽǃå åîǋ ÿāǂǒ íƿā. 

 ƋõƤǃå åîǋ ĂðƶǒǏǃå: 

Á ƓǌǄǒǄơƙ èƿā Ǐǃã Ɠǌƶǆƞ èƿā ÿǆ Ɨǈǒƶǃå èƓƕƛ þíƵ. 
Á íāƞāǆǃå ýƓǂƬǕå ýǂ ýǒǄơƙ ǏǄƵ çïíǀǃå þíƵ ǊǄǒǄơƙ íåïǆǃå ýǆƓƶǃå ƓǌǒǄƵ. 
Á èǚƤåíƙǃå. 
Á úåïơǈå  ĄƓǈƓƮǀǈ āá çíƓǒð çïǒƓƶǆǃå þǒƿ. 
Á ýƽƺǃå æïƓƞƙ Ɨǆǒƿ)(Blank. 
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ƉôƢǁä ) êìƑƻǁäGross Error( 
 íƵá āá ýǒǄơƙǃƓƕ þƓƿ āá Ɨǈǒƶǃå ƴǆƞ ÿǆǃ Ɨöǀǒǃå þíƵ ÿǆ ƗǆƓƵ çïāƮƕ ƋƬǈǒ ăîǃå ƋõƤǃå āǋ

ïǒïǀƙǃå. 

 ƉôƢǁä äíǉ āïƴǐâǍǁ: 

Á èƓǈǒƶǃå þǒƿïƙ íǈƵ ßƓõƤá. 
Á ƗƑõƓƤǃå Ɨǈǒƶǃå ýǒǄơƙ. 
Á ƗƕƪƓǈǆ ïǒƹ Ɨǀǒïõ þåíƤƙƪå. 
Á  þƓƿïá āá ñƓǒǀǆǃ ƗƑõƓƤǃå çßåïǀǃåçðǌƞǕå. 
Á ƗƑõƓƤ ðǒǂïƙǃå ÿƵ ïǒƕƶƙǄǃ èåíơā þåíƤƙƪå. 
Á ƗǒǄƮǕå ƝƑƓƙǈǃå Ɨƪåïǂ ÿǆ ƝƑƓƙǈǄǃ ƐõƓƤǃå ýǀǈǃå. 
Á Ɠǌƶƿåāǆ ÿǆ þƓƿïá ýǀǈ. 
Á ƗƑõƓƤ Ɨǀǒïõƕ èƓƕƓƪơǃå ßåïƞã. 

 

ƉôƢ  Ą) åǐîƾƗǁäRounding Error( 
 þƓƿïá āá èåßåïƿ æǒïǀƙ íǈƵǑƼ  Ǌǈá éǒơ ßƓõƤá ƋƬǈƙ èƓƕƓƪơǄǃ ƗǒǃāǕå ýơåïǆǃåǑƼ  ôƶƕ

 þǒǀǃå æïưƙ ýåāơǕåǑƼ æǒïǀƙ ÿāí èǒǀƕ åîã Ɨǆǒǀǃå ÿƵ Ąåïǒƛǂ ýǀƙ āá íǒðƙ íƿ èǚǆƓƶǆ.  åîǃ
èƓƕƓƪơǃå ÿǆ çïǒƤǕå ƗǄơïǆǃå Ǐƙơ þƓƿïǕå æǒïǀƙ þíƵ æƞā. 

 æƑƳäîǄ åƜǐĀǏƗǗä: 

č. Ɨǒïåïǂƙǃå Ɨƿí ôƓƽƤǈå Ǐǃã Ăíâǒ ǑƑåāƬƶǃå ƋõƤǃå çíƓǒð. 
Ď.  ôƓƽƤǈå Ǐǃã Ăíâǒ þöƙǈǆǃå ƋõƤǃå çíƓǒðƗǀǒǀơǃå. 
ď. Ɨǒïåïǂƙǃå Ɨƿí ÷Ɠƽƙïå Ǐǃã Ăíâǒ ǑƑåāƬƶǃå ƋõƤǃå ôƓƽƤǈå. 
Đ.  ƋõƤǃå ôƓƽƤǈåƗǀǒǀơǃå ÷Ɠƽƙïå Ǐǃã Ăíâǒ þöƙǈǆǃå. 

 

 

 



иϝув сϚϝугуЪ ϣУуДнЮ сУуДнЮϜ ϼϝЃгЮϜ  ϢϸнϯЮϜ - ϣϫЮϝϪ ϣϮϼϸ 
 

 

 

 ϣЏϠϝЧЮϜ ϣЪϽЇЮϝϠ ϣтϽЇϡЮϜ ϸϼϜнгЮϜ ϣугзϦ ИϝГЦï сУуДнЮϜ ϼϝЃгЮϜ БуГϷϧЮ ϣвϝЛЮϜ ϢϼϜϸъϜ ̸̷ 

:üƑƙǄ 

 

 

 Ɠǈǃ ƠưƙǒƼá ÿá Ǒǋ Ɨǒïåïǂƙǃåā Ɨƿíǃå ÿǆ ƓǌǒǄƵ ýāƮơǃå ÿǂǆǒ Ɨƞǒƙǈ ýưƼá ƋõƤǃå ÿāǂǒ ÿ
ǑƑåāƬƶǃå ôƽƤǈǆ þöƙǈǆǃå ƋõƤǃåā. 

 
 

þöƙǈǆǃå ƋõƤǃå  ƋõƤǃåǑƑåāƬƶǃå ƗǃƓơǃå 

ïǒƕǂ ïǒƕǂ ƗưƽƤǈǆ Ɨǀǒǀơǃåā ƗưƽƤǈǆ Ɨǒïåïǂƙǃå 

ïǒƕǂ ïǒƺƮ ƗưƽƤǈǆ Ɨǀǒǀơǃåā Ɨƶƽƙïǆ Ɨǒïåïǂƙǃå 

ïǒƺƮ ïǒƕǂ ƗǒǃƓƵ Ɨǀǒǀơǃåā ƗưƽƤǈǆ Ɨǒïåïǂƙǃå 

ïǒƺƮ ïǒƺƮ Ɨƶƽƙïǆ Ɨǀǒǀơǃåā Ɨƶƽƙïǆ Ɨǒïåïǂƙǃå 

 
 

 
 

 

 

 

 

 

 

 

 

Low accuracy, low precision 

 
 

 
 

 

  
 

 

 
 

Low accuracy, high precision 

 
 

 
 

 

 

 

 

 

 

 

High accuracy, low precision 

 
 

  
  

 

 

 
 

High accuracy, high precision 
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ƕǐƏƑǐǄǐǀǁä üǐǁƑƟƗǁä Ǐƺ ÞƑôƢǓä îìƑƬǄ 
Č .:çƑǆǐƴǁä íƢà ìǆƳ ÞƑôƢà 
¶ éāǄƙ æǒƕƓǈǕå āá ßƓƵāǃå ÿǆ Ɨǈǒƶǃå. 
¶ ßƓƵā þåíƤƙƪå æƪƓǈǆ ïǒƹ. 
¶ ƗǄƛǆǆ ïǒƹ ƗǈǒƵ þåíƤƙƪå  ƗƕƪƓǈǆ ïǒƹ Ɨǀõǈǆ ÿǆĲ êðǆǃå þíƵ -  þƑǚǆ ïǒƹ èƿāǃå 
¶ Ɨǈǒƶǃå ßƓǈã ûǄƹ þíƵ. 
¶ Ɨǒāưƶǃå çïƤƕǕƓǂ ƗǒƞïƓƤ ïíƓƮǆ ÿǆ Ɨǈǒƶǃå éāǄƙ ǑƼ ýǆƶǃå āƞ ÿǆ ƗƕïƙǕåā ßåāǌǃå. 
¶ èƓƕǂïǆǃå ôƶƕ ïǒƪǂƙ Ǐǃã ăíâǒ Ɠǆǆ ƗƕƪƓǈǆ ïǒƹ çïåïơ Ɨƞïí íǈƵ ÿǒðƤƙǃå Ɨǒāưƶǃå. 
¶ ßāưǄǃ ƗƪƓƪơǃå èƓƕǂïǆǃå ôƶƕ ýǄơƙ (PAH). 
¶ îƤǕå þíƵ ǑƼ  ĄƓǒƑƓǒðǒƼ) èƓǈǒƶǃå èƓƕƛ ïƓƕƙƵǙå Ĳ  ĄƓǒƑƓǒǆǒǂĲ  ĄƓǒƞāǃāǒƕ.( 
¶ ƗƕƪƓǈǆ ƗöƼƓơ íåāǆ þåíƤƙƪå þíƵ. 
¶ ýǒǄơƙǃå ýƕƿ ƗǈǒƶǄǃ ýǒāõǃå ÿǒðƤƙǃå. 
¶  ƗƼƓöǈ) æƪƓǈǆ ïǒƹ ßƓǈã þåíƤƙƪåĲ  ÷āǈĲ ƗǒõƓõǆ èåíåíƪ( 

 

č .:çƑǆǐƴǁä ǍǂƳ ùîƴƗǁä þǄ ÞƑôƢà 
¶ ĂïƤƋƕ ƗǈǒƵ ýåíƕƙƪå. 
¶ èƿā èƓǆāǄƶǆǃå æƓǒƹ āá þǒǄƪ ïǒƹ. 

 

Ď .:çƑǆǐƴǁä îǐƮƟƗ þǄ ÞƑôƢà 
¶ (èƓǈǒƶǃå ÿơõ èåāíá) ýƽƺǃå æïƓƞƙǃå þǒƿ. 
¶ ñǈƓƞƙǃå þíƵ. 
¶ çïǒƓõƙǆ íåāǆǃ ïƤƕƙǃƓƕ íǀƽǃå. 
¶ èƓǈǒƶǃå þưǋ úāïö þíƵā Ɠǌƙǒïåïǂƙ ǂ úāïöǃå ñƽǈƕƎúǚƙƤ þưǌǃå çïåïơā èƿā 
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ď .:ƕǄìƢƗƨǄǁä ùƪäĀǀǁä þǄ ÞƑôƢà 
¶ þåíƤƙƪå úƬåāǂ ïǒƹ Ɨǒǀǈ. 
¶ Ɨǒǀǈ ïǒƹ èƓƕǒîǆ þåíƤƙƪå. 
¶ ßāƪ ÿǒðƤƙ úƬåāǂǃå. 
¶ þåíƤƙƪå úƬåāǂ èǌƙǈå ƓǌƙǒơǚƮ. 
¶ þåíƤƙƪå þāƞơ ïǒƹ èƓƕǒîǆǃå ÿǆ ƗơǒơƮ. 
¶ þíƵ ƗǒǈƓƕāî úƬåāǂǃå ƗǄǆƓǂ. 
¶ ïƤƕƙ úƬåāǂǃå. 

 
Đ .:ƕǄìƢƗƨǄǁä ƕǐƨƑǐƾǁäĀ ƕǐƴƜîǄǁä ìäĀǄǁä þǄ ÞƑôƢà 
¶ Ɨǒǀǈ ïǒƹ Ɨǒƶƞïǆ íåāǆ. 
¶ Ɨƕǒïƹ íåāǆ ýƤåíƙ ÿǆ ßƓõƤá ǑƼ Ɨǒƶƞïǆǃå íåāǆǃå. 
¶ (ƗƞāðǄǃå ýƛǆ) Ɨǒƶƞïǆǃå çíƓǆǃåā Ɨǈǒƶǃå ÿǒƕ ǑƑƓǒðǒƼ úǚƙƤå. 
¶ ƗƑõƓƤ Ɨǒƶƞïǆ þǒƿ þåíƤƙƪå. 
¶  æƪƓǈǆ ïǒƹ ÿǒðƤƙ Ɨƞǒƙǈ Ɨǒƶƞïǆǃå çíƓǆǃå ïǒƺƙĲ ïƤƕƙ Ĳ óƓƮǆíå. 
¶ ƓǌƙǒơǚƮ çïƙƼ èǌƙǈå Ɨǒƶƞïǆ íåāǆ þåíƤƙƪå. 
¶ ßƓõƤá ǑƼ Ɨǒƶƞïǆǃå íåāǆǃå ïǒươƙ. 

 

Đ . ƕƾǐîô þǄ ÞƑôƢà:ƕǄìƢƗƨǄǁä ðƑǐƾǁä 
¶ íāǒơǃå ÷Ɠƕƙã þíƵā Ɨǀǒïõǃå ÿƵ  ĄƓǆƓǆƙ Ɨǀǒïõǃå. 
¶ ïǒươƙǃå íǈƵ ßƓõƤá ƗƼƓưǗå āá õǄƤǃå āá. 
¶ èƓǒǄǆƵ þåíƤƙƪå ƗƑõƓƤ ƗǒǄǒǄơƙ. 
¶ ĂíǆǃƓƕ þåðƙǃǙå þíƵ ƠǄƮǒ ăîǃå. 
¶ ǑõƤǃå Ăíǆǃå ýƓǆǋã ƗƕïƞƙǄǃ. 
¶ ðǒǒǆƙǃå íơ ýƓǆǋã. 
¶  ïƓƞƙ þǒƿ ýƓǆǋãæ ýƽƺǃå)Blank(. 
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¶ èƿā Ɨöơǚǆ þíƵ Ɨƿíƕ ýƵƓƽƙǃå. 
¶ Ɨƞïí õƕư þíƵ Ɨƿíƕ çïåïơǃå. 
¶ õāõƤǃå æǂåïƙ ýƓǆǋã ƓǌǄƤåíƙā ǑƼ éƓƶƕǈǙå úǒõ ñƓǒƿ. 

 

đ .:æîǐƑƴǄǁä þǄ ÞƑôƢà 
¶ ßƓõƤá ǑƼ ñƓǒƿ þāƞơǃå. 
¶ ßƓõƤá ǑƼ ƗǒƪƓǒǀǃå ýǒǃƓơǆǃå ïǒươƙ. 
¶ ßƓõƤá ǑƼ èƓƕƓƪơǃå. 

 

Ē .þïĀǁä þǄ ÞƑôƢà 
¶ õƕư þíƵ ÿåðǒǆǃå ïƽƮ. 
¶ þíƵ .ÿåðǒǆǃå çïǒƓƶǆ 

 

ē .:æïǊƜǓä ýäìƢƗƨä þǄ ÞƑôƢà 
¶ ƓǌƛāǄƙā ƗǆíƤƙƪǆǃå çðǌƞǕå ƗƼƓöǈ þíƵ. 
¶ çðǌƞǕå úǒƽƞƙ þíƵ. 
¶ Ɠǌõƕư ýƓǆǋȒåā ƗƕƪƓǈǆ ïǒƹ çðǌƞá þåíƤƙƪå. 
¶ ƝƑƓƙǈǃå ƗǒƵāǈ Ɨƶƞåïǆ þíƵ. 
¶ çðǌƞǕå ƗǈƓǒƮ ýƓǆǋã. 
¶ ǑƪǒõƓǈƺǆǃå ýƓƞǆǃåā ßƓƕïǌǂǃåā çïåïơǃå ïǒƛƋƙ çðǌƞǕå ǏǄƵ. 
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Ĕ . çƑƬƑǄǁä ýäìƢƗƨä þǄ ÞƑôƢà:ƕǐƜƑƜïǁä 
¶ èåî) èƓƮƓǆǃå ýåíƕƙƪå þāƞơ (ƗƙāƓƽƙǆ. 
¶ ƗƕƪƓǈǆǃå ïǒƹ ƗƮƓǆǃå þåíƤƙƪå. 
¶ ƗǄǄƕǆ èƓƮƓǆǃå þåíƤƙƪå. 
¶ ƓǌƙïǒƓƶǆ æƶƮǒ āá çïǒƓƶǆ ïǒƹ èƓƮƓǆ þåíƤƙƪå. 
¶ îƤǕå þíƵ ǑƼ þíƵā Ƹǒïƽƙǃå èƿā ïƓƕƙƵǙå þåíƤƙƪǙå ǑƼ Ǒƪáï ƴưā. 
¶  āǋ èƓƵƓǀƼ íāƞāā Ɨƿíƕ ƗǒƓǌǈǃåā ßíƕǃå èƓǆǚƵ Ɨöơǚǆ þíƵßå. 
¶ ýāǄơǆǃåā ǑǄƤåíǃå Ɠǌơõƪ ÿǒƕ èƓƹåïƼ ýƶƞǒ èƓƮƓǆǃå ƗƼƓöǈ þíƵ. 
¶ Ɨƿíǃåā Ǌƕǈƙǃå þíƵ ǑƼ þåíƤƙƪǙå. 

 

Čċ .:ƕǐǀǐƗƑǄĀƗĀǓä çƑƬƑǄǁä ýäìƢƗƨä þǄ ÞƑôƢà 
¶ èåî èƓƮƓǆǃå ýåíƕƙƪå þāƞơ ƗƽǄƙƤǆ. 
¶ ßƓõƤá ǑƼ þāƞơǃå. 
¶ þíƵ üïơƙǆǃå úïõǃå þƓǂơá. 
¶ ýǒǃƓơǆǃå æïƪƙ ƓǌƼåïõá ƗƮƓǆ þåíƤƙƪå. 
¶ ûƓƮƙǃå ǑƞïƓƤǃå Ơõƪǃå ǏǄƵ ýǒǃƓơǆǃå. 
¶ çíƑåð ƗƵïƪƕ ƗƮƓǆǃå Ƹǒïƽƙ. 
¶ æơƪ .ßåāǋ èƓƵƓǀƼ 

 

ČČ .çƑƳîƜǁä ƶǐîƻƗ ƕǐƳĀà þǄ ÞƑôƢà: 
¶ èƓǈǒƶǃå Ƹǒïƽƙā æơƪ çïƕã íåíƪǈå. 
¶ çïǒƓƶǆ ïǒƹ çðǌƞá þåíƤƙƪå. 
¶ íāƞā ýǒǃƓơǆǃå Ɠǌǈǆ æïƪƙǒ èƓǆƓǆƮ āá æǒƕƓǈá. 
¶ èƓǆƓǆƮǃå āá æǒƕƓǈǕå íåíƪǈå. 
¶ þíƵ õƕư þāƞơǃå Ɨǈāǀơǆǃå. 
¶ ýǒǃƓơǆǄǃ ƗǄƿƓǈǃå èƓƤưǆǃå ƗƵïƪ Ɨƿí þíƵ ÿǆ ßƓõƤá. 
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Čč .ƕǄìƢƗƨǄǁä ƕǐǂƢǁä þǄ ÞƑôƢà Ǐƺ ðƑǐƾǁä: 
¶ æāǒƵ ǂ ƗǒǄƤǃƓƕƎƗƽǄƙƤǆ ƓǒǚƤ þåíƤƙƪå āá ƗǒƼƓƽƬǃå úǚƙƤ. 
¶ āá êƓƞðǃå ÷āǈǂ ƗƕƪƓǈǆ ïǒƹ ƓǒǚƤ þåíƤƙƪå þāƞơǃå. 
¶ ƴưā ƗơǒơƮ ïǒƹ Ɨǀǒïõƕ ƗǒǄƤǃå. 
¶ þíƵ úƓǂ þƞơƕ ƗǒǄƤǃå ßýǆ. 
¶ êïƓƤǃå ÿǆ ƗǄǄƕǆ ƓǒǚƤ þåíƤƙƪå. 
¶ ƗǈƬƤ āá ƗƬāíƤǆ ëāõƪ èåî ƓǒǚƤ þåíƤƙƪå. 
¶ íāƞā ýǒǃƓơǆǃå ýƤåí ßåāǋ èƓƵƓǀƼ ƗƪƓǀǆǃå. 
¶ .Ɨƽǒöǈ ïǒƹ ƓǒǚƤ þåíƤƙƪå 

 

ČĎ .ïƑǊƜ ÞƑôƢà :îƗǐǄĀƗĀƺĀîƗǀƓƨǗä 
¶ ñƓǒǀǄǃ ƗǆƑǚǆǃå Ɨƞāǆǃå ýāõ õƕư þíƵ ÿǆ ßƓõƤá. 
¶  þåíƤƙƪå ýƛǆ ƗǒƼƓǂ ƗǒƑāư ƗƼƓƛǂ íāƞā þíƵèƓƕǆǄǃå Ɨǆǒíǀǃå. 
¶ èƓƪíƶǃåā Ɠǒåïǆǃå ýƛǆ ǑƑāưǃå þƓöǈǃå ƗƼƓöǈ þíƵ ƓǌǒǄƵ çïƤƕá āá Ɨƕïƙá íāƞāā. 
¶ ǂ æƪƓǈǆǃå ðƓǌƞǃå þåíƤƙƪå þíƵƎ ĄǙíƕ ƠƬïǆƕ ðƓǌƞ þåíƤƙƪ íāðǆ ïƤà ÿǆ ǊǒǃƉƕ ßƓõƵã 

ßāư  íǒơāǃåƞāǆǃå ýāõ.Ǐ 
¶ ðƓǌƞǃå õƕư þíƵ. 
¶  ýƓǆǋãàǒ Ǌíāǒơ. 
¶ ïƽƮǃå Ɨõǀǈ õƕư þíƵ. 
¶ ßāư ýāƤí ǑƼ Ɨǈǒƶǃå ƗƼïƹ. 
¶ ßāưǃå ýāƤíǃ ðƓǌƞǃå çîƼƓǈ ƗơƙƼ õƕư þíƵ. 
¶ ƋõƤ ƠƬïǆ þåíƤƙƪå. 
¶ õāƕưǆ ïǒƹ āá ƠǃƓƮ ïǒƹ ßāưǃå ïǒƕǂƙ úƬƓǂ þåíƤƙƪå. 
¶ ñƓǒǀǄǃ þƑǚǆ ïǒƹ Ăíǆ. 
¶ ƗǒǃƓƵ èƓƕîƕî Ǐõƶǒ ýƞƪǆ. 
¶ .ïƓǒƙǃå æîƕîƙǃ ƗƙƕƓƛ ïǒƹ èåßåïƿ 
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Čď .:ƕƓƑƜƗƨǗä üǐƜƨƗ þǄ ÞƑôƢà 
¶ æƪƓǈǆ ïǒƹ Ăíǆ þåíƤƙƪå. 
¶ ßƓõƤá ǑƼ çßåïǀǃå. 
¶ ƝƑƓƙǈǃå ýåíƕƙƪå. 
¶ ßƓõƤá ǑƼ ýǒƞƪƙǃå 
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çƑǆǐƴǁä ƲǄƜĀ ǏƏƑǐǄǐǀǁä üǐǁƑƟƗǂǁ æìĀƜǁä ƕƓƽäîǄĀ ôƓƮ Quality Control 
æìĀƜǂǁ ƕǐǂƢäìǁä ƕƓƽäîǄǁäInternal quality control (IQC)  

¶ ƗǒǈƓǒƕǃå çíāƞǃå õƕư èƓǆāƪï (Control Charting). 
¶ ýƽƺǃå èƓǈǒƶǃå íǒíơƙ (blank determination). 
¶ þāǄƶǆ ðǒǂïƙ Ɠǌǃ úƓưǆǃå èƓǈǒƶǃå íǒíơƙ )(spiked sample. 
¶ èƓǈǒƶǃå ýǒǄơƙ ïåïǂƙ )(Repeated Determination. 
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¶ ßƓǒǆƶǃå èƓǈǒƶǃå )(blind samples 
¶ Ɨǒƶƞïǆǃå íåāǆǃå )(Reference samples 

 

æìĀƜǂǁ ƕǐƜîƑƢǁä ƕƓƽäîǄǁä External quality control (IQC) 
¶  ýǒǃƓơƙǃå óơƼïƤå ýǆƶǆ Ɨõƪåāƕ. 
¶  ýǆƓƶǆǃå ÿǒƕ èƓǈƓǒƕǃåā èƓǈǒƶǃå ýíƓƕƙ ƝǆƓǈïƕ(interlaboratory check) 
¶  èƓƪåïíßåíǕ .ýǒǃƓơƙǃå ûïõ 
¶  èƓƪåïíßåíǕ .ýǆƶǆǃå 
¶ çßƓƽǂǃå èåïƓƕƙƤå(proficiency tests). 
¶ ƓǌƙǒơǚƮā íåāǆǄǃ Ɨƪåïí èåíƓǌƬǃåā 

 

üǄƴǄǁƑƓ ƕǐǂƢäìǁä æìĀƜǁä ôƓƮ ƕôƢ: 

¶  çíāƞǃå õƕư èƓǒǈơǈǆ Ɨõƕưǈǆ Ɨǀǒïõǃå ÿá èƓƕƛåā ñƓǒǀǃå ƗǒƵāǈ Ɨƕƿåïǆǃ ýƑƓƪāǃå þǋá ÿǆ
ƓǒƑƓƮơã  ïƓǌöǗ þíƤƙƪƙ Ǒǋā ñƓǒǀǃå ýǂƓƬǆ óǒƤƬƙǃā ñƓǒǀǃå ƗǒǄǆƵ çíƓƵã ǑƼ üǃîǂā
úåïơǈǙå ) èƓǒǈơǈǆ Ǒǋā ðǒǒǆƙǃå íāíơā Ɨƿíǃåā (ƗƕƓǒƹ āá)Xā ( (r')ā (D)ā(R). 

¶ ƗǄǒƮơ þåíƤƙƪå ) ƗƼƓưǗå ƗƕïƞƙSpiked(. 
¶  þåíƤƙƪåƴǆ ƓǌǄǒǄơƙ íåïǆǃå çíƓǆǃå ÿǆ ýāǄơǆ Ǒǋā çíāƞǃå õƕư èƓǈǒƵ ƗǆāǄƶǆ  ðǒǂïƙǃå

 ƗǒǄǀơ ýƽƹ ƗǈǒƵ ƴǆ þíƤƙƪƙāáƓǌǄǒǄơƙ íåïǆǃå Ɨǈǒƶǃå õƪā ā. 
¶ ýƽƹ ïƕƙƤǆ úƬƓǂ )Blank( .èƓǈǒƶǃå Ɠǌƕ ýǆƓƶƙ Ǒƙǃå Ɨǀǒïõǃå ñƽǈƕ ýǆƓƶƙ Ǒǋā 
¶  Ɠǆǋā ÿǒƙïƕƙƤǆ ÿǒƙǈǒƵ þåíƤƙƪåÿǒǒƑðƞ ǑƼ .Ɨǀǒïõǃå ñƽǈƕ ÿǒƙíïƽǈǆ ÿǚǄơƙā Ɨǈǒƶǃå ñƽǈ 

 çíāƞǃå õƕư ƗõƤ
 ƗǒǄƤåíǃå 

 ϢϸмϮЮϜ АϠЎ амЂϼ 

 ЬтЯϲϦ
 ϤϝжтК
 ̭ϝтвК 

 РϝЎв ϤϝжтК ЬтЯϲϦ
амЯЛв ϾтЪϼϦ ϝлЮ 

 ϤϝжтК ЬтЯϲϦ

ϣтЛϮϼв  

 ϤϝжтК ЬтЯϲϦ
 ЬУО 

 üǐǂƟƗ îäîǀƗ
 çƑǆǐƴǁä 
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 ƕôƓƑƮǁä çƑǆǐƴǁäæìĀƜǁä 

) ýāíƞč( 

 ƕǆǐƴǁä öĀǆ ƑǊǆǄ æìƑƻƗƨǗä 

ý
ā
Ǚ
å
 
÷ā
ǈ
ǃ
å

 
(I) 

 ǊǈǒƵǊǒǀǒǄƤƙ ðǒǂïƙǃå ƗǆāǄƶǆ Ɨǒƶƞïǆ āá 

Synthetic or Reference sample (Known 
concentration) 

¶  Ɠǌǈǆ íƓƽƙƪǒāǑƼ Ɨƿíǃåā ǑƪƓǒǀǃå íāǒơǃåā Ăíǆǃå íǒíơƙ õƪāƙǆǃåā 
¶ ) Ăíǆǃå íǒíơƙǃ ƓǌǆåíƤƙƪå íǈƵR ǑƑåāƬƶǃå ƋõƤǃå Ăíǆ ǏǄƵ ýíƙ ƓǌǈƎƼ ( 
¶ ) õƪāƙǆǃå íǒíơƙǃ ƓǌǆåíƤƙƪå íǈƵX þöƙǈǆǃå ƋõƤǃå Ăíǆ ǏǄƵ ýíƙ ƓǌǈƎƼ ( 
¶  ) õƪāƙǆǃå õƕư þƪï íåíƵã ǑƼ þíƤƙƪƙX -  Chart) Ăíǆǃå õƕư þƪïā (R-  Chart( 

 
÷ā
ǈ
ǃ
å

Ǒ
ǈ
Ɠ
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(II
)

 

ðǒǂïƙǃå çïǒƺƙǆā ƗǆāǄƶǆ ïǒƹ Ɨǒƶǒƕõ ƗǈǒƵ 

Natural Sample (Unknown concentration) 
¶ ) Ǒƕƪǈǃå Ăíǆǃå õƕư þāƪï íåíƵã ǑƼ Ɠǌǈǆ íƓƽƙƪǒār -  Chart( 

é
ǃ
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ƛ
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å
 
÷ā
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ǃ
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(II

I)
 

 çíïåāǃå èƓǈǒƶǃå ÿǒƕ ÿǆ ƓǋïƓǒƙƤå ÿǂǆǒ Ɨǒƶǒƕõ èƓǈǒƵ
ÿǆ þāǄƶǆ ðǒǂïƙ ƗƼƓưã íƶƕā ýƕƿ ñƓǀƙ ýǆƶǆǄǃ çíƓǆ 

ǊƪƓǒƿ íåïǆǃå ïƮǈƶǃå ñƽǈǃ ƗǒƪƓǒƿ (Spike Sample) 
¶  ÷Ɠƞïƙƪǚǃ õƕưǃå þƪï ǑƼ þíƤƙƪǒāǑõƕưǃå )D Ĳ Chart( 
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(IV

)
 

 ǊƪƓǒƿ íåïǆǃå ïƮǈƶǃå ÿāǂǒ ƓǆíǈƵ þíƤƙƪƙ ýƽƹ èƓǈǒƵ
èƕƓƛ ïǒƹ èƿāǃå ƴǆ ǉðǒǂïƙ ïǒƺƙǒā Blank Sample 

¶ )ðǒǆƙǃå Ăíǆ íǒíơƙ ǑƼ èƓǈǒƶǃå ǉîǋ ÿǆ íƓƽƙƪǒāLimit of detection  ǉîǋ þíƤƙƪƙā (
þƪï íåíƵã ǑƼ èƓǈǒƶǃå ) Ăíǆǃå õƕưR-  Chart ýƽƺǃå æïƓƞƙǄǃ ( 

ñ
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Ƥ
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 ðǒǂïƙǃå ƗǆāǄƶǆ ïǒƹā ĄƓǒƑƓǒǆǒǂ ƗƙƕƓƛ ïǒƹ Ɨǒƶǒƕõ èƓǈǒƵ
ýǆƶǆǄǃ çíïåāǃå èƓǈǒƶǃå ÿǒƕ ÿǆ ƓǋïƓǒƙƤå 

¶ ) Ǒƕƪǈǃå Ăíǆǃå õƕư þāƪï íåíƵã ǑƼ Ɠǌǈǆ íƓƽƙƪǒār -  Chart( 
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ƕǐǆƑǐƓǁä ôƓƮǁä ýĀƨî )Control Charts( 

What Is a Control Chart? 

A statistical tool used to distinguish between process variation resulting 
from common causes and variation resulting from special causes. 

 

Why Use Control Charts? 

ļ Monitor process variation over time 

ļ Differentiate between special cause and common cause variation 

ļ Assess effectiveness of changes 

ļ Communicate process performance 

¶  þƿïā ƗõƕƓưǃå þǒǀǃå ýǒƛǆƙ þƙǒ éǒơ ƝƑƓƙǈǄǃ ǑǈƓǒƕ ýǒƛǆƙ ÿƵ çïƓƕƵǄǒƺƬƙǃåƗ  ÿǒïāơǆǃå ǏǄƵ
)X,Y õƤ ǏǄƵ ƗǒǈƓǒƕǃå õƕưǃå èƓǆāƪï Ăāƙơƙ éǒơ (ăðǂïǆ  ǏǄƵá ăïǒîơƙ íơ ǏǄƵā

ýƽƪá õƕƓư íơ ǏǄƵā ǏǄƵá õƕƓư íơ ǏǄƵ üǃîǂā ýƽƪá ăïǒîơƙ íơ ǏǄƵā. 
¶ ǑƼ  þǒƿ ǏǄƵā ƗǒǃƓƛǆ Ɨǒðǂïǆ þǒƿ ýāơ ïāíƙ ƝƑƓƙǈǃå ÿǆ èƓǒāƙƪǆ ïǌöǒ ǑǈƓǒƕǃå þƪïǃå åîǋ

úïƶǒā ƗõƕƓư þǒƿ ǏǄƵā Ɨǒïǒîơƙ  ǏǄƵ ăðǂïǆǃå õƤǃåáǊǈ þǒǒǀƙ ýưƼá. 
¶  ǏǄƵ ýāƮơǃå þƙǒǉîǋ  ýǒǃƓơƙ ßåïƞȒåā ƗǒƪƓǒƿ āá Ɨǒƶƞïǆ íåāǆ þåíƤƙƪƓƕ ƗǒǈƓǒƕǃå èƓǆāƪïǃå

 ƗƞƙƓǈǃå ýƓǂƬǕå þåíƤƙƪåā Ɠǌǃ ƗǆöƙǈǆǑƼ ƝƑƓƙǈǃå çíāƞ ƗƶƕƓƙǆ. 
¶ ) ƕôƓƑƮǁä ýǐƾǁäControl value(: ǏǄƵ ƴƿāƙ Ɨǒƶƞïǆ íåāǆ ÿǆ èåðǒǂïƙǃ þǒƿ Ǒǋ

ưǃå èƓǆāƪïƗǒǈƓǒƕǃå õƕ. 
¶ ) ƕƓƑƜƗƨǗä ýǐƽResponse value( þǒƿ ÿāǂƙ íƿā ñƓǒǀǃå ÿǆ Ɲƙǈƙ ƗǒǄǆƵ þǒƿ Ǒǋ :

 óƓƮƙǆåá āéƓƶƕǈå áā Ɨǒƶƞïǆǃå çíƓǆǄǃ ƗƕƓƞƙƪǙå ÿǆ ƗƞƙƓǈ íǌƞ. 
¶ ôƓƮǁä ôƢ )Control Line:( ƗõƕƓưǃå èƓǈǒƶǄǃ þǒƿ Ǒǋ. 
¶ ) ĂîǐíƟƗǁä ìƟǁäWarning Limit(  ƓǒāǄƵ ÿāǂǒ íƿ íơǃå åîǋáā  ÿāǂǒ éǒơ ƓǒǄƽƪĕđ % 

 ÿāǂƙ þǒǀǃå ǉîǋā ƗǄƤåí ƗõƕƓưǃå þǒǀǃå ÿǆ ³ǑƪƓǒǀǃå íāǒơǃå úƶư. 
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¶ ) ôƓƑƮǁä ìƟǁäLimit Control(  ƓǒāǄƵ ÿāǂǒ íƿ íơǃå åîǋáā  ÿāǂǒ éǒơ ƓǒǄƽƪĕĕ.ē % 
 ÿāǂƙ þǒǀǃå ǉîǋā ƗǄƤåí ƗõƕƓưǃå þǒǀǃå ÿǆ ³.ǑƪƓǒǀǃå íāǒơǃå úƓƶưá Ɨƛǚƛ 

 

 ôƓƮǁä çƑǄĀƨî ýìƢƗƨǆ äíƑǄǁÝƕǐǆƑǐƓǁä 

¶ ƗƶƕƓƙǆ ïǒƺƙǃå íƮïā ǑƼ èƿāǃå ïāïǆ ƴǆ Ɨǀǒïõǃå. 
¶ Ɨƿïƽƙǃå  ƋõƤǃå ÿǒƕǑƑåāƬƶǃå þöƙǈǆǃå ƋõƤǃåā. 
¶ þǒǒǀƙ  ïǒƺƙǃå èåïǒƛƋƙǑƼ Ɨǀǒïõǃå. 

 

ƓǆåíƤƙƪåè áĂïƤ: 

¶ ÿǒǀǒǚǃå ñƓǒƿuncertainty  
¶ ĂïƤáā Ɨǀǒïõ ÿǒƕ ƗǈïƓǀǆǃå. 
¶ ðǒǆƙǃå íơ íǒíơƙ. 
¶ óƓƤƬǙå ÿǒƕ ƗǈïƓǀǆǃå. 
¶ þǒǒǀƙ èåïƓǒƙƤå .çßƓƽǂǃå 
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ƕǐǆƑǐƓǁä ôƓƮǁä ýĀƨî öäĀǆä: 

 

 
 

  

Attribute Data: This category of Control Chart displays data 
that result from counting the number of occurrences or items in 
a single category of similar items or occurrences. These 
ñcountò data may be expressed as pass/fail, Yes/No, or 
presence/absence of a defect. 
 
Variables Data: This category of Control Chart displays values 
resulting from the measurement of a continuous variable. 
Examples of variables data are elapsed time, temperature, and 
radiation dose. 
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To make control chart we can use: 

Individual measurement 

Á Characteristic determined 
Á Characteristic not determined 

 

Repeated measurement 

Á Characteristic determined 
Á Characteristic not determined 

 

 óîƴƗƨǆƨà ƲƓîà þǄ öäĀǆ Ā ƕǐǆƑǐƓǁä ôƓƮǁä ýĀƨîǏǉ: 

TYPE ùƬĀǁä ƕǆǐƴǁä ƕǄìƢƗƨǄǁä 
X- Chart ýƨî ôƨĀƗǄǂǁ ôƓƮǁä (I),(IV) 

R- Chart āìǄǂǁ ôƓƮǁä ýƨî (I),(IV) 

D- Chart öƑƜîƗƨǘǁ ôƓƮǁä ýƨî (III) 

r- Chart ôƓƮǁä ýƨî  āìǄǂǁǏƓƨǆǁä (II),(V) 

 

 ýƨîǁäǏôƓƮǁä ôƨĀƗǄǂǁ X- Chart 

 þǒƿ ýƛǆǒ ǑǈƓǒƕ þƪïƗǒƶƞïǆ èƓǈǒƶǃ ƗǒƕƓƪơǃå èƓõƪāƙǆǃå  ñƓǒǀǃå ÿǆð āá þƿïā (ƗǒƪƓǒƿ)
)ǒǄǒƺƬƙǃåƗ þǒƿā ƗǒǃƓƛǆ Ɨǒðǂïǆ þǒƿ ýāơ ïāíƙ ƝƑƓƙǈǃå ÿǆ èƓǒāƙƪǆ ïǌöǒ þƪïǃå åîǋ ÿǆā (

.ƗõƕƓư þǒƿā Ɨǒïǒîơƙ 
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 Ơưƙƙ õƪāƙǆǄǃ õƕưǃå þƪï èƓǈāǂǆǑƼ  þƪïǃåǑǃƓƙǃå: 

 
 

ôƨĀƗǄǂǁ ôƓƮǁä ýƨî ÞƑƪǆä ƕǐƻǐǀ: 

¶  ðǒǂïƙǃå ƗǆāǄƶǆ Ɨǒƶƞïǆ ƗǈǒƵ þåíƤƙƪå þƙǒáā  ýǆƵ íåïǆǃå ïƮǈƶǄǃ ƗǒƪƓǒƿ ƗǈǒƵ ïǒươƙ
 õƕưǃå þƪïǊǆåíƤƙƪƓƕ. 

¶ ïïǂƙǆ ýǂƬƕā ĄƓǒǆāǒ Ɨǈǒƶǃå üǄƙ ñƓǒƿ þƙǒ  çíǆǃĎČ  ïǒƺƙǃå ƗƶƕƓƙǆǃ ƝƑƓƙǈǃå ýƞƪƙā ĄƓǆāǒǑƼ 
ÿǆðǃå ïāïǆ ƴǆ Ɨǀǒïõǃå. 

¶ Ǖå óƑƓƮƤ ôƶƕ æƓƪơ þƙǒƓǌǒƼ ïǒƺƙǃå ƗƶƕƓƙǆǃ üǃîā ƗǒǈƓǒƕǃå þāƪïǃå ýǆƵ ƴǆ ßåí: 
Á ) Ɨƿíǃå ïåíǀǆAccuracy( 
Á  íåïǆǃå ïƮǈƶǃå èåðǒǂïƙ þǒƿ Ɨƕƪǈ Ăíǆƕ Ɨƿíǃå ïåíǀǆ úïƶǒāǊƪƓǒƿ  Ɨǒǀǒǀơǃå Ɨǆǒǀǃå Ǐǃã

ïƮǈƶǄǃ. 
Á ǒ) ǏǈíǕå íåíïƙƪǙå Ɨǆǒǀƕ ǊǈƵ ïƕƶMinimum Recovery) ǏƮƿǕåā (Maximum 

Recovery ( 

 

 

Á ) ƗǒƿåíƮǆǃåTruenessƗǒǀǒǀơǃå Ɨǆǒǀǃå Ǐǃã èƓƪƓǒǀǃå ÿǆ ïǒƕǂ ííƵ õƪāƙǆ Ɨƕƪǈ :(. 
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Batch No. 

 бЦϼуЯуПЇϧЮϜϣ 

+ S̹x 
+ S̺x 

- S̹x 
- S̺x 
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ƕǐǆƑǐƓǁä ôƓƮǁä ýĀƨî îǐƨƻƗĀ ýäìƢƗƨä: 
Č . ýäìƢƗƨäǏǄĀǐNORDTEST Interpretation  
¶  ûǒïõ ÿƵ Ɠǆã þƙǒ ƗơƮ ÿǆ ûǒǀơƙǃƓƕ úǄǂǆǃå ƗƑǒǌǃå āưƵ ûǒïõ ÿƵ āá Ǌƪƽǈ ýǄơǆǃå

.ƝƑƓƙǈǃå 
¶  Ɨǈǒƶǃå ñƽǈ ÿǆ ƗǈǒƵ ýǒǄơƙƕ üǃî þƙǒāƗǒƪƓǒǀǃå áā  Ɨǒƶƞïǆǃå 

(LCS = Laboratory Control Sample) Ǒƙǃå  þƪïǃå ýǆƵ Ɠǌƕ þƙǑǈƓǒƕǃå õƕưǄǃ  õƓǀƪȒåā
 þƪïǃå ǏǄƵ õƪāƙǆǃåǑǈƓǒƕǃå. 

 

:ƛƏƑƗǆǁä îǐƨƻƗ Interpretation of Control Charts 

Á  çƓƵíǆ ÿāǂƙ ÿá æƞǒ Ɠǌǈǂǃā Ɠǌǃāƕƿ þƙǒ þǂơƙǃå õƤā ïåîǈǗå õƤ ÿǒƕ Ɠǆ ýƞƪƙ Ǒƙǃå Ɨƞǒƙǈǃå
 ßåïƞƎƕ ïƛǂá þƙǌǒ ÿá ǑƑƓǒǆǒǂǃå ýǄơǆǃå ǏǄƵ ÿǂǃā Ɨǈǒƶǃå ýǒǄơƙ çíƓƵã þƙơƙǒ Ǚā ÜþƓǆƙǋǚǃ

.ýǒǃƓơƙǃå 
Á  ïƓƤ" Ɨƞǒƙǈ Ǒǋ þǂơƙǃå õƤ ûāƼ ýƞƪƙ Ǒƙǃå Ɨƞǒƙǈǃå ā Ü"þǂơƙǃå ûƓõǈ êǑƼ  þƙǒ ƗǃƓơǃå ǉîǋ

 èåßåïƞã ǏǄƵ ðǒǂïƙǃå çíƓǒð æƞǒ üǃî íƶƕā .ƓǌǄơ þƙǒā ƗǄǂƬǆǃå ííơƙ Ǐƙơ ýǒǄơƙǃå úƓǀǒã
.ýǒǃƓơƙǃå çíāƞ  üǃî ƗƕƓƙǂā ƓǌơǒơƮƙǃ þðǚǃå îƓƤƙåā ƓǌǄơā ƗǄǂƬǆǃå ǏǄƵ úïƶƙǃå æƞǒ þƛ

.èǚƞƪǃå ǑƼ Ɨƿíƕ  āǑƼ ƙǈǃå ýǒƞƪƙ þƙǒ Ɨǈǒƶǃå ýǒǄơƙ çíƓƵã ƗǃƓơ õƤ ûāƼ èǈƓǂ Ǒƙǃå Ɨƞǒ
.çíǒíƞǃå Ɨƞǒƙǈǃåā þǂơƙǃå 

Á  Ɨƕƪǈ ýǒǄơƙ þƙǒ ÿá ýưƽǆǃå ÿǆāčČ Ɨƕƪǈā èåïƓƕƙƤǙå ÿǆ %đ ƴƿāǆǃå èåïƓƕƙƤå ÿǆ %
 Ǒǈǒƞāïíǒǌǃå ñǕå ÜèƓǈǒƶǃå ƴǆƞ ýƛǆ)pH .Ɨƿí èƓǈǒƶǂ (  ƗǀƕƓõƙǆ ƗǈǒƵ ýǒǄơƙ Ǐǈƶǒ Ɠǆǆ

) ýƿǕå ǏǄƵDuplicate ýǂ (čČ .ýǆƶǆǃƓƕ èƓǈǒƵ  ïƓƕƙƤå ýǂǃā ýǒǄơƙ þƙǒ ýǆƶǆǃå êïƓƤ
 ýǂ ƗǀƕƓõƙǆ ƗǈǒƵĎČ ƗǈǒƵ. 
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:Ǐǂǐ ƑǄ æƑƳäîǄ åƜǐĀ 

Á  ÿāǒǄǆǃå ǑƼ ßðƞ ñƓǒǀǃå çíơā þåíƤƙƪå ƗǃƓơ ǑƼppm  āáþåïƞǒǄǆ Ɨƕƪǈ ýǀƙ ÿá æƞǒ Üïƙǃ/
 ÿƵ úåïơǈǙåčČ.% 

Á  ÿāǒǄƕǃå ǑƼ ßðƞ ñƓǒǀǃå çíơā þåíƤƙƪå ƗǃƓơ ǑƼppb  Ɨƕƪǈ ýǀƙ ÿá æƞǒ Üïƙǃ/þåïƞāïǂǒǆ āá
 ÿƵ úåïơǈǙåĎČ.% 

Á .õǀƼ ƗƪǆƓƤǃå çßåïǀǃå ýǒƞƪƙ þƙǒ Ǚ ïǒîơƙǃå ûƓõǈ êïƓƤ ƝƑƓƙǈ ñǆƤ Ɨöơǚǆ ƗǃƓơ ǑƼ 
Á .þǂơƙǃå ûƓõǈ êïƓƤ çßåïƿ ăá ýǒƞƪƙ þƙǒ Ǚ 
Á .ûƓõǈǃå ÿƵ Ɨƞǒƙǈǃå êāïƤ æƕƪ íǒíơƙǃ ýǒǃƓơƙǃå úƓǀǒã þƙǒ 
Á  ā ýǒǃƓơƙǃå ýǆǂƙƪƙ æƕƪǃå íǒíơƙ íƶƕ Ɨǈǒƶǃå ýǒǄơƙ çíƓƵã þƙǒǑƼ ) üǃî ƗǒǈƓǂǆã ƗǃƓơǑƼ  ƗǃƓơ

.(ƓǌƙǒơǚƮ ßƓǌƙǈå þíƵ 
Á ǑƼ  íǒíơƙǃ ƗǒƞïƓƤ çíƵƓƪǆ æǄõƙā ýǒǃƓơƙǃå úƓǀǒã þƙǒ :ƗǄǂƬǆǃå æƕƪ íǒíơƙ þíƵ ƗǃƓơ

.ƗǄǂƬǆǃå ǉîǋ ýơā 
Á .ƓǌǄơā ƓǌǒǄƵ úïƶƙǃåā ƗǄǂƬǆǃå íǒíơƙ íƶƕ Ǚã ýǒǃƓơƙǃå ƗǄƮåāǆ þƙǒ Ǚ 

 
č . çäîƗƺ ǍǂƳ ýäìƢƗƨä:ƕǐǆǄï Long- Term Evaluation 

 ƴǒðāƙǃå ÿƵ úƬǂǄǃ üǃîā çíāƞǃå ïǒíǆ Ɨõƪåāƕ þƙǒāǑƑåāƬƶǃå  ƋõƤǃå ïåíǀǆāǑƑåāƬƶǃå ǑƼ 
 ïǒƺƙ āá ýǒǆ üƓǈǋ ÿƓǂ åîã ƓǆƵ úƓƬƙǂåā üǃîǂ .ƝƑƓƙǈǃåǑƼ ǉƓƞƙå  þƙǒ Ɠǆǂ ƝƑƓƙǈǃåïƓǒƙƤå 

íāǒơǃåā Ɨƿíǃå ïåíǀǆā õƕưǃå ñƓǒǀǆā ñƓǒǀǃå íơ ýƛǆ ßåíǕå óåāƤ.  ÿã íǂƋƙǃå ÿǆ íƕǙ üǃîǂā
 üƓǈǋ ÿƓǂăá  íāǒơ āá ïǒƺƙǑƼ .ßåíǕå óåāƤ 

Á  çíǒíƞ íāíơ ÿǒāǂƙ þƙǒ Ɨǀǒư íāíơǃå ǉîǋ èǈƓǂ åîã ïåîǈǗåā þǂơƙǃå ûƓõǈ íāíơ Ɨƶƞåïǆ þƙǒ
ƕƎ.çíǒíƞ ýǒǃƓơƙ ƝƑƓƙǈ þåíƤƙƪ 
Á  ýǂ ýƿǕå ǏǄƵ Ɠǋíǒíƞƙ æƞǒ þǂơƙǃå íāíơď .ïāǌƬ 
Á ƕ çíǒíƞǃå þǂơƙǃå íāíơ ƴưā þƙǒƎ éǚƛǃå ýǚƤ ƓǌǒǄƵ ýāƮơǃå þƙ Ǒƙǃå ƝƑƓƙǈǃå ýǂ þåíƤƙƪ

.ƝƑƓƙǈǃå ǉîǋ ǏǄƵ ßƓǈƕ ííĈƞ þǂơƙ õƤ Üïåîǈã õƤ Üõƪāƙǆǃå õƤ íǒíơƙā çïǒƤǕå ïāǌƬ 
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Ď .ǏƓƑƨƟǁä ôƨĀƗǄǁä ýƨîǁ æìĀƜǁä ôƓƮ ýǐǐƾƗ )X- Chart( 
ƗǒƙǓå èǙƓơǃå Ǒǋ çíāƞǃå õƕư ûƓõǈ ÿƵ ƗƞïƓƤǃå èǙƓơǃå ïƕƙƶƙ Warning rules 

Á .õƕưǃå íāíơ êïƓƤ ƴǀƙ çíơåā Ɨǆǒƿ 
Á .ăïāơǆǃå õƤǃå ÿǆ íơåā æǈƓƞ ǏǄƵ ƗƶƕƓƙƙǆ þǒƿ Ɨƶƕƪ 
Á .çíǒåðƙǆā ƗƶƕƓƙƙǆ þǒƿ Ɨƶƕƪ 
Á .ƗƮƿƓǈƙǆā ƗƶƕƓƙƙǆ þǒƿ Ɨƶƕƪ 
Á .ïǒîơƙǃå íāíơ êïƓƤ ƴǀƙ ƗƶƕƓƙƙǆ þǒƿ Ɨƛǚƛ ÿǆ ÿǒƙǆǒƿ 
Á .ăïāơǆǃå õƤǃå ÿǆ íơåā æǈƓƞ ÿƵ ƗƶƕƓƙƙǆ Ɨǆǒƿ ïƬƵ Ăíơã ÿǆ þǒƿ çïƬƵ 

 

:üƑƙǄ Ǎǂǀǁä îƨƴǂǁ æìĀƜǁä ôƓƮ ÞäîƜâ ìǆƳ ä Ǔä çƑƨƑǐƾǁä çǐîƜƕǐƗ ƕǐƨƑǐƽ ƕǆǐƳ ǍǂƳ 
)Synthetic sampleǍǂƳ āĀƗƟƗ ( ČČĐ ppm  ƕǆǐƴǁä Ǉíǉ ǍǄƨƗĀ ýĀǐƨǁƑǀǁä çƑǆĀƓîǀ

In House Material)( 

( )
̹
  

(X +̸X )̹/  ̹X  ̹X  ̸Batch NO (Date), (Number) 

̹.̷̻̹̼̽̽ ̸.̹̼̽ ̸̸̽ ̸̸̽ ̸̸̽ -̸Jan-̷  ̀

̻.̸̼̼̹̼̽ ̹.̸̹̼ ̸̸̽.̼ ̸̸̾ ̸̸̽ -̹Jan-̷  ̀

̷.̸̷̻̹̼̽ -̷.̺̼̾ ̸̸̻ ̸̸̻ ̸̸̻ -̺Jan-̷  ̀

̼.̷̻̹̼̽̽ -̹.̺̼̾ ̸̸̹ ̸̸̹ ̸̸̹ -̻Jan-̷  ̀

̷.̷̸̼̹̼̽ ̷.̸̹̼ ̸̸̻.̼ ̸̸̼ ̸̸̻ -̼Jan-̷  ̀

̷.̸̷̻̹̼̽ -̷.̺̼̾ ̸̸̻ ̸̸̻ ̸̸̻ -̽Jan-̷  ̀

̷.̸̷̻̹̼̽ -̷.̺̼̾ ̸̸̻ ̸̸̻ ̸̸̻ -̾Jan-̷  ̀

̸.̹̼̹̼̽̽ ̸.̸̹̼ ̸̸̼.̼ ̸̸̼ ̸̸̽ -̿Jan-̷  ̀

̸.̷̹̼̿̀̽ -̸.̺̼̾ ̸̸̺ ̸̸̺ ̸̸̺ -̀Jan-̷  ̀

̸.̹̼̹̼̽̽ ̸.̸̹̼ ̸̸̼.̼ ̸̸̼ ̸̸̽ ̸ -̷Jan-̷  ̀

̸.̷̹̼̿̀̽ -̸.̺̼̾ ̸̸̺ ̸̸̺ ̸̸̺ ̸ -̸Jan-̷  ̀

̹.̷̻̹̼̽̽ ̸.̹̼̽ ̸̸̽ ̸̸̽ ̸̸̽ ̸ -̹Jan-̷  ̀

̻.̸̼̼̹̼̽ ̹.̸̹̼ ̸̸̽.̼ ̸̸̾ ̸̸̽ ̸ -̺Jan-̷  ̀
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ü Centerline (CL) = Mean = Average = = ččĐ.ďēđ ppm 
ü Upper Warning limit (UWL)= + čSx = ččē.čĎđĒ ppm 
ü Lower Warning limit (LWL) = -  čSx  = ččč.ĒĎĐĐ ppm 
ü Upper Action limit (UAL)  = + ĎSx = ččĔ.đČČĕ ppm 
ü Lower Action limit (LAL)  = -  ĎSx = ččČ.ĎĐĕč ppm 

 

̷.̸̷̻̹̼̽ -̷.̺̼̾ ̸̸̻ ̸̸̻ ̸̸̻ ̸ -̻Jan-̷  ̀

̼.̷̻̹̼̽̽ -̹.̺̼̾ ̸̸̹ ̸̸̹ ̸̸̹ ̸ -̼Jan-̷  ̀

̷.̷̸̼̹̼̽ ̷.̸̹̼ ̸̸̻.̼ ̸̸̼ ̸̸̻ ̸ -̽Jan-̷  ̀

̷.̸̷̻̹̼̽ -̷.̺̼̾ ̸̸̻ ̸̸̻ ̸̸̻ ̸ -̾Jan-̷  ̀

̷.̸̷̻̹̼̽ -̷.̺̼̾ ̸̸̻ ̸̸̻ ̸̸̻ ̸ -̿Jan-̷  ̀

̸.̹̼̹̼̽̽ ̸.̸̹̼ ̸̸̼.̼ ̸̸̼ ̸̸̽ ̸ -̀Jan-̷  ̀

̸.̷̹̼̿̀̽ -̸.̺̼̾ ̸̸̺ ̸̸̺ ̸̸̺ ̹ -̷Jan-̷  ̀
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 úåïơǈǙå æƓƪơ þƙǒăïƓǒƶǆǃå  Ɨǈāíǆǃå èƓǈƓǒƕǃå ÿǆ
ǑƼ ÿǒƕ õƪāƙǆǄǃ õƕưǃå þƪï þƙǒ Ɠǋíƶƕā ýāíƞǃå 

Batch No &  
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 ýƨîǁä îǐƨƻƗǏǆƑǐƓǁä: 

¶  ƋõƤǃå íƞåāƙ öơǚǈā ïǒîơƙǃå íāíơ êïƓƤ èƓƪƓǒƿ íƞāƙ ǙǑƑåāƬƶǃå. 
¶  Ɨƿíǃå ïåíǀǆ æƓƪơƕƗǒƿåíƮǆǃåā :ýƓƛǆǃå åîǌǃ 

o Ǖå ÷ƓƞïƙƪǙå Ɨǆǒƿ)= ǏǈíččĎ/ččđ(ÃčČČ=ĕē.ď% 
o )= ĂāƮǀǃå ÷ƓƞïƙƪǙå ƗǆǒƿččĒ.đ/ččđ(ÃčČČ=čČč.ď% 
Á  =(÷ƓƞïƙƪǙå)Ɨƿíǃå ïåíǀǆĕē.ď-čČč.ď % 
Á )=(ƗơƮǃå) ƗǒƿåíƮǆǃåččĐ.ďē/ ččđ(ÃčČČ  =ĕĕ.Đ % 
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 ýƨîǁäǏôƓƮǁä āìǄǂǁ R- Chart 

 (ƗǒƪƓǒƿ) Ɨǒƶƞïǆ èƓǈǒƶǃ (Ăíǆǃå) èåßåïǀǃå ÿǒƕ ûïƽǃå ýƛǆǒ ǑǈƓǒƕ þƪïáā  āá þƿïā ýƽƹ ƗǈǒƵ
) ñƓǒǀǃå ÿǆðƗǄǒƺƬƙǃå ƗǒǃƓƛǆ Ɨǒðǂïǆ þǒƿ ýāơ ïāíƙ ƝƑƓƙǈǃå ÿǆ èƓǒāƙƪǆ ïǌöǒ þƪïǃå åîǋ ÿǆā (

 þǒƿāƗõƕƓư. 

 
 

 
 

āìǄǂǁ ôƓƮǁä ýƨî îƬƑǆƳ: 

Á ) õƕưǃå õƤ(C L  ǊƪƓǀǆ Ɨǒƶƞïǆ çíƓǆ āá ƗõƕƓư Ɨǈǒƶǃ Ɨƞǒƙǈ ýƿáā ǏǄƵá ÿǒƕ ûïƽǃå āǋ
 ƗƵāǆƞǆ ýǂ ǑƼR = dĎ×Sw 

Á ) ăāǄƶǃå õƕưǃå íơUAL  = (DĐ×R 
Á ) ǏǄƽƪǃå õƕưǃå íơ LAL =(Dď×R 

Dď = Č, DĐ = ď.ĎĒē 
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Batch No. 

ϣЯуПЇϧЮϜ бЦϼ 

xD  ̻

xD  ̺


















