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˭̕ʓĸ  ̣̖̟̩̇ʠǯɻ̞̱Ŗ ̘Ǜʨ̞̎ 

 
̩̇ǭ˿ ˭̕ʓ̩̘̖ ̱˿ˡɻ̣Ȥ ̡̛̤̩ ʨ˄Ȥ ȥʗ̱Ȉʲ̒ ̩̇ǭ˿ ˭̕ʓ̩̘̖ ˭̟ɽǝ ̤̩ĸ̣̩Ǭ ˿ ̟ ̪́Ȧ̜ ̤̥ ̱̘ˡȎ 
ȥɘ̩̐̒ ̤˫̡ʗ̖̞̕ Ĺʛ̱ɺ ɾʡ˿ ˭̟ɽǝ ̤ˍ̡̒ ˹̡˿̌ ̡̘̪̪ǭ ˭Ȥ̒ʗ̞́̒ ̘̖̔ɺ ʫ ʨ̡̣̞̜̩̠̩ 
̖ʩ˿̟̞̐̌ ̛̩̖̞̇ ̱˿ˡ̌ ̡ʗ̣ ˭̌ĹȤ ʐǯ ̅˿ ʟ̞ĹȤ ̤̜Ȥʨ̒ ̡̖ ȥɘ̩̐̒ ̘̩̔˿ ʨ̡̣̞̜̩̠̩̱ˍ 
̘̦ɽ ̡̖ ˭Ȍ̞̟, ̡ ʗ̣ 2007 ȍ ̩̇ǭ˿ ˭̕ʓ̩̘̖ ˮ̞̖̞̒ ʨ˄Ȥ ʳ ʟ ̠˫˿̩̱ʧ ̘ ʟ̩̓ɻ˿ ̥̩ ȈʨǮʎ˿ ˭̕ʓ̩̘̖ 
ĸ̱̣ˠ̒ ʟ̞̌ ̥ȽȤ̡̩ ̱̖̔ ̠Ȍ. 
 
̘ʗ̱ʍ̡̣̐ʡȤ ˭̡̖̩̟̞̐ ʫ ˿ʜǝ ̔, ˭̕ʓ̩̘̖̞ ɖ˖̗̚ ʨʨ̕ ̘̩ʗ̢̨̡ ˱Ȍʚ̘Ǭ˿̦ ̱̞ˢ̖̩̇ ̔ ̘̖̔ɺ 
̱˿ˡ̌ ̱̖́ ˄Ȏ ˿̟̖ ʨ̣̞̜̩̠̩ ̩̒ʗĺ˿̟̐ Ĺ ʟ̡̞̩ʡ̞˿ ̘ ʟǭ̙̠̞ĸ ̱̠̤ ʨ̣̞̜̩̠̩ ̅˿ ʟ̱ʍ ̡̱̪̔ȥ 
˭Ȍ̞̟ ˭̕ʓ̩̘̖ ĸ̱̣ˠ̒ ʟ̞̌ ̥ȽȤ̡̩ ȍ̜ 2015̡ ̤̱ʗ ˄̌ ˮ̟ɺ̛ ʨ̞. 
 
̱̜̜ ̩̒ʗĺ˿̟̐ Ĺ ʟ̡̞̩ʡ̱ʍ ȍ ˄̞ʣ ʨ̡̣̞̠ ȥɘ̩̐̒ ̘̖̔ɺ ̜ƶ̱̌ɺ ˄̌˳̨̤̤ ̜ƶ̜̌ ̔ĸ̡̩ 
˿ ʟ̜̩ȧļ̡̠ ̱́ˡ̖̪̎Ŵ̜ ̤̗̥̩ ̘̥̦ ˄̌ ˱̥̦̌ ̜́Ȥ ˿̟̖ ˄̨̟̤̤̱̜ˢ̩̖̕ ˿ ʟ̜̞ ̛̩ʨ̒ ˿̟ ˯ǭ ˭̟̒ 
ʨʨ̕ ʨ̡̣̞̠ ȍ ˹˿ ̜ ʨ̣̞ ˿ʜǝ ̡̖̪̒ ̡̖̪̒˱Ȍʚ̘Ǭ ʩ̜ ̥̪Ĺ̩̒ĸ ˭̡̜ Ĺʛ̜, ʨ̣̞ ˭Ȥ̒ʗ̞́̒ 
˅̜̩ Ĺʛ̜ ̤̥ Ĺ ʟ̞̩Ǭ̜˿ ˿̦ ̥̪Ĺʲ̣ʓ ɻǯʜ ʨ̡̣̞̜̩̠̩ĸ ̤̪˿˅̜ ̤̗̥̩ ǭ̨̟̤ ̤̱̜ˢ̩̖̕ ˿ ʟ̜̞ ̛̩ʨ̒ 
˿̟ ˯.̒ 
 
řʜ ̡̛ǯȤ̌ ̘̩̎ɺ ̤̪̠ˆɺ Ĺʛ̜, ˱̱́ȧɺ - ˱ ̪́Ȥʩɺ Ŀ̡̞̩ʡ̱̞ˍ ̤̩ʗ̓˿̡ ȥ̟̒ ʩ̜, ̘Ȥǭ ˿̩̜̟ 
ɻȧɺ ̥̩ ˯́ʏɺ ɛ̱̞ˢ̡̖̇Ǭ ̘ʚȌ ̱̞ˡ̩̔ ̪́Ȧ̜ ̤̗̥̩ ˭̡̢ʓ ̡̖ ̜̩ʗ̱́ˢ̘̱Ȉ̢ ̠̩̚ ȍ̱ɺ ˭̟ɽǛȤ 
̡̖ řʜ ̜̩ʗ̱́ˢ̘̱Ȉ̢ ̥ȽȤ̡̩ ȍ ˯̒. ̘Ȥǭ ˿̩̜̟̞ ǯ̦ ȍ ̡̩̎Ǭ ̙̠̩̔ʎ řʜ̡̟̞Ļ ̱̠̤ ˿̌ʐǯ 
Ĺʛ̜̌ ̱̜̜ řʜ ̜̩ʗ̱́ˢ̘̱Ȉ̢ ˳̘˿̩̟ ̡ȧ ˯̒. ˄ˆȤ̱Ŗ ȥɘ̩̐̒ ̡ʗ̖̞̕ Ĺʛ̜ ̤̗̥̩ ř̩̐Ǭ̜˿ 
̱̞Ȏɺ ̥̩ Ŀ̞̩˿̩̟˿ɺ ̱̒ˢ̟̩̪́Ȧ̜̌ řʜ̡ʜȤ̌ ˭̡̢ʓ ȥ̥̤̔ ̱̜̜ųȤ ̠̩̚ ȍ ǭ̱ɧ. ˹̱̜Ȥ ̜ 
ȥʗ̱Ȉʲ̒ ̘̩̍ ŜȤ̡̠̓ ˯ǯ̦Ǭ ̡̖ ʨ̣̞ ˿ʜǝ ɖ˖̗̚ ̡̪ǉ ̟̚ ̪̒ɩ̜ĸ ̱̜̜ řʜ ̜̩ʗ̱́ˢ̘̱Ȉ̢̡̠ 
˭Ȥ̒ʗ́̒ ̱̖ˡ̱ʧ. ˹ȥ̤̩ ̱ɺ řʜ ̜̩ʗ̱́ˢ̘̱Ȉ̢̞ ̡̩̎Ǭ ̙̠̩̔ʎ ʩ̜̌ ̖ɺ ˭̕ʓ̩̘̖ ɛ˿̩ ̢̖ 
̱̘̩̔ʗ̱̒ɺȤǯ̡ ʨ˄Ȥ ̤˿̤̩ ˯ǭ ˭̩̦̔ ̘̩̍ ŜȤ̓ ̤̜̄ ̤̜̩́ɼ ̡ ̛̩ʨ̒ Ĺʛ̜ ˭̒ʓ̡̢ʓ ̱ʧ. 
 
̩̒ʗĺ˿̟̞̐ ˿̟̖ ʨ̣̞ ȥʗ̱Ȉ̢, ̡̖ řʜ ̜̩ʗ̱́ˢ̘̱Ȉ̢ ̥̩ ̡̖ ̘̩̍ ́ ʟȤ̡̠̓ ɾʡ˿ ˭̟ɽǝ ̡Ȥ̱Ȥ 
řʜ ̱ĸȤȗ̞ ˭̕ʓ̘̖ ̡̟̩̱̌Ȥ ɻȍ, ˄ˆ ̱ĸȤȗ̞ ˭̕ʓ̩̘̖ ̡̟̩̌˿̌ ̥̩ ̡̩̎Ǭ Ĺ ʟ̞̩˿̩̟˿ɺ ̜̒ ̘̖̔ɺ 
ʫ ˭̕ʓ̩̘̖ ̡̟̩̌˿̌ ˹̦ʆ̜ ̜ųȤ ɛ̩̱̞ˢŗ˿ ̱̠ˢ˿̞̌ ˭̡̢ʓ ȥɘ̩̐̒ ̥̩ Ļ̡̤̠̩̒ʡȤ ʐĸ̒ ̡̜̩̖ 
̤ɺ̘̒ĸ ̡̌̚ ʲ̣ʓ ̘ ʟ̡̩̇ ̤˫̡ʗ̖̞̕ Ĺʛ̜ ʎ. 
 
̡̖ ʨ̣̞ ȥʗ̱Ȉ̢ ̤̥ řʜ ̜̩ʗ̱́ˢ̘̱Ȉ̢ ̤ɺ̘̩̖̞̔ Ĺʛ̱ɺ ȍ ̩̇ǭ˿ ˭̕ʓ̩̘̖ ˮ̞̖̱̒ʍ ̢̨̩̤Ǯ ʟ̞ 
˿̌ʐǯ ̜ǚ̠̱̎ʍ ̔, ˮ ̞̖̒ ̛̤̩̱ʧ ̔,̱̜̜ ̱ʠ̖̀ ̤̪˿˅̱ɺ ȍ ̩̞̔˿Ǭ̡̞ ȎȤ ˄̞ʣ ̤ɺ̘Ǭ̩̞̔˿̞Ȥ 
̥̩ ̡̱̖Ǭ ̘̩ʗ̢̨̡̡̠ ̔ ˱̜̥Ǭ ˿̪̘ ʩ̜ ˯́ʏ̜̌ ̔ ̱̜̞ ˭̡̨̡̤̩̓ĸ ˿̟ ́ȧ ˿̪̜̪Ǭ̱̒ɻ. 
 
ˮ̩̅ʗ̞ ̞̇Ȥǭ ṟ̤̌̐ˠ˿̟ 
˭̕ʓĸ̣ ̖̟̩̇ʠ 
̩̇ǭ˿ ˭̕ʓ̩̘̖ ˮ̞̖̞̒ 
̜̥̟̜́ 
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ʨ̣̞̜̩̠̩ ˿ɻƹ̡ 

 

̜̩ʗ̱́ˢ̘̱Ȉ̢̖̞ ̤̥ ˭ȧ̜̪ǭ̞  ̢̨̩̤Ǵ̞ ˿̌ʐǯ ̜ǚ̠̞̎ 
      ̩̇ǭ˿ ˭̕ʓ̩̘̖ ˮ̞̖̞̒ 
 

ʨ̣̞ ̞̤ ɺ̚ȤȜ˿̟̞̐   ˹ɺ.˹Ȥ.ɗ. ̜ ȈȎ̜̱Ŗ ɻ̞ 
      ˿Ȁ˿̩̩̅ʗ̞ 
      ̩̇ǭ˿ ˭̕ʓ̩̘̖ ˮ̞̖̞̒ 
̤ɺ̘Ǭ ̩̞̔˿Ǭ̡̞ 
Ǌ.˭ȧ̟ ̞̠̩̇ʠ ̜̥̩̒    ˭̕ʓĸ ,̣  

̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ̱̘̩̔ʗ̱̒ɺȤǯ̡,    
 ̩̇ǭ˿ ˭̕ʓ̩̘̖ ˮ̞̖̞̒ 

 

˹̨̤.̣Ȥɽ́ʡ˫́ɺ ̜̞̩ ̱̇ʓ̨̣ ̍  ˿Ȁ˿̩̩̅ʗ̞,  
̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ̱̘̩̔ʗ̱̒ɺȤǯ̡, 

      ̩̇ǭ˿ ˭̕ʓ̩̘̖ ˮ̞̖̞̒ 
 

˹ɺ.˹Ȥ.ɗ. ̜ ȈȎ̜̱Ŗ ɻ̞   ˿Ȁ˿̩̩̅ʗ̞,  
̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ̱̘̩̔ʗ̱̒ɺȤǯ̡,    

 ̩̇ǭ˿ ˭̕ʓ̩̘̖ ˮ̞̖̞̒ 
 

Ǝ.Ǌ.̎ɧ.˹ɺ. ˮʚ̞̟Ǭ̖ ɻ̞ ̤̥˿̩̟ ˿Ȁ˿̩̩̅ʗ̞,  
̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ̱̘̩̔ʗ̱̒ɺȤǯ̡,  
̩̇ǭ˿ ˭̕ʓ̩̘̖ ˮ̞̖̞̒ 

 

ˮ̩̅ʗ̞ ɗ.˹ɺ.Ƹ.ɩ. ̤ȤȌʚ̜́ ̜̞̩  ̱̇ʓ̨̣ ̍ ˿Ȁ˿̩̩̅ʗ̞, ̱ ɕ̟̩̱̔Ǜ̞ ʨ̢̨̡ʨ̔ʓ̩̠  ̞
 

ˮ̩̅ʗ̞ ˹ź.˹ʠ. ̱ɛˠ̜̟Ǭ̖ ̜̞̩  ̱̇ʓ̨̣ ̍ ˿Ȁ˿̩̩̅ʗ̞, ̱ ˿ˡ̦̝ ʨ̢̨̡ʨ̔ʓ̩̠  ̞
 

ˮ̩̅ʗ̞ ɩ. ʚ̨̤˿̩Ȥ̜̞̩ ˿Ȁ˿̩̩̅ʗ̞, ̜ ̡̥̪ʡ ̩̇ǭ˿ ˭̕ʓ̩̘̖ ʨ̔ʓ̩ ɗ̞̍, 
̱̘ˡʠ̱́ˡʠ̠ 

 

ɗ.˹Ȥ.̎ɧ. .˺˹ʠ.̱ĸ. ̱ ɛˠ̜̟Ǭ̖ ɻ̞  řʜ ̱̤ˠ̡̞, ˳ ̨̤̤ ̩̚ʡ˿̩ ʨ̔ʓ̩̠ ,̞ ̜ ̥ȧ̡̟ 
 

˹ɺ. ˱ȤȔ̘̩̠Ȥ ̜̞̩    řʜ ̱̤ˠ̡̞, ̜ ȥ̘̩ʎ ˍȤȎ ʨ̔ʓ̩̠  ̞
 

Ǌ. ʨ̱ƌ̱̤ˠ̖ ɻ̞    řʜ ̱̤ˠ̡̞, ˮ ̱ʧ ̜ʚ̞̩ ˿̖ʓ̩̟̩̜̞, ɼ́ɽ̡ 
 

˺.˹ɗ.˹Ȥ. ̔ ˄ʠ̡̩ ɻ̞    řʜ ̱̤ˠ̡̞, ̜ ̩̟/ ̱ƌ.ˮʗ.˹̨̤. ̔ ˭ʠ̱ɺ̩̔ ̜.ʨ.,˭Ļʘ̨̤̤ 
 

ɗ.˹ź. ˄̟̩ȥ ɻ̞    řʜ ̱̤ˠ̡̞, ̜ ̩̟/ ˭ ǯ̟ʡ̞ ̜.ʨ. 
 

˹̨̤. ̤ ʗ̱ʧ̨̡̤̟Ȥ ̜̞̩     řʜ ̱̤ˠ̡̞, ̡/ ˄ ̡ɛ̩̤́ ˿̩Ȥ̩̒ ʨ̔ʓ̩̠ ,̞ ̡ ʧȥ̡̞̩  
 

̱ĸ.ɩ.˭ʎ. ʨ̞̟̇Ǭ̖ ɻ̞   ̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ˳̘̱Ȉ̢˿, ̜ ʐ̟̘̩̔ ̜.̜.ʨ 
 

˺.Ǝ.Ǝ.ʑ. ̱ ɛˠ̜̠̩ʠ ̜̞̩   řʜ ̱̤ˠ̡̞, ˿ /̫ ̚ ̨̤̖̩̠́ ̜. ʨ, Ȩʚ ̞
 

˹Ȥ.Ǌ. ̤̜̟˄˫̥ ɻ̞    ̜̕ʓ̨̤̩̖̓ ˿̦̜̖̩˿ʜ, ̘ ʚ́̐˿ ̤ɺ̘Ǭ ̜̕ʓ̨̤̩̖̞̓,  
/̚ ˮ ̖Ȥ̔ ̜.̜.ʨ. ̥ʠȎɺɽʠ̠ 

 

̡ʎ.Ǌ.ʩ. ̘ ǭ̟̐ ɻ̞    ʨʷɻ̩˿ řʜ ˳̘̱Ȉ̢˿ 
 

ɗ. ɛɻ̠̩ ɻ̞      řʜ ̱̤ˠ̡̞,̟̩̇ĺ̞ ʨ̔ʓ̩̠ ,̞ ̱ ˿ˡ̦̝ 07 
 

˺.˹ɺ. ̡˅ʗ ̜̞̩    ̜̕ʓ̨̤̩̖̓ ˿̦̜̖̩˿ʜ, ̘ ʚ́̐˿ ̤ɺ̘Ǭ ̜̕ʓ̨̤̩̖̞̓,  
˿̥̱́ˡʠ̠ ̜.̜.ʨ, Ȍ̡̞̠̩̒ 
 

ɗ.˺.̱ĸ.˺.̱ĸ. ̘ǚǉ̟̒Ǭ̖ ɻ̞  řʜ ̱̤ˠ̡̞, ̜ ʡ̞̱Ȉ̡ ʨ̔ʓ̩̠ ,̞ Ļʜ̫̠̐́ 
 

̛̩̣̩ ̤ɼĸ̣̞̐ 
̞̇Ǭ ɖ̞̔ˆȤ     ȥ̱̞ˢ̇ʓ ɛ̕ ̩̖ ˳̘˿ʗ̰̒, ˄˘ɻ̐, 
                                                                        ̠˫˿̩̱ʧ ˅̜̩̤ˍ̒ ˹ĸ̤Ǭ ɛ̡ ̰Ǭǭ̘ǲ ̤̜̩̜́ 
 



vi 
 

̥Ȼ̪Ȥʩ ̜
 
̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̞̐, ˮ̞̒ȥ˿ ˿̌ʐǯ̡̠ ˿̩ʗ̞ĸ̡̣̜̩̒ ̤̥ ̙̠̩̔ʎ̩̒ ̡˱̥̦ ̖̪˫ʩ̜ 

̤̗̥̩ ̱̜Ȥ ̜  ɘȈ̠̞́Ȥ̱Ŗ ̳̔ȥ˿ ˿̌ʐǯ ̤̗̥̩ ̔ ̛̩ʨ̒ ˿̦̥̪Ĺ ̡̱̜̠̜ĸ ̱̠̤ ̱̠ˡ̡ ɘ̟̩ ̥Ƚ̖̩ 

̱̖́ ˯̒. ˹ ̪̚ʨȤ ʨʨ̕ ˭̕ʓ̩̘̖ ̜ƶ̌ɺ̡̠ȍ ˄ˆȤ̌ ̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ̪̔ȧ̜ ̥̩ Ļ̤̠̩̒ ɛ̡̜̩̐Ǭ 

˭Ȥ̜̔˿̌ ̠̩̚ ȍ̜, ˼ʪȤ̌ ̩̇ǭ˿ ̤˫̡ʗ̖̞̌̕ ̥̩ ɛ́ǭ̞̌ ̩̞̔˿Ǭ̡̞ ̪̔ĸʩ̜ ̤̗̥̩ ̡̪̔́Ǭ ̱ʧ. 

 
˭.̱̘ˡ.̤. (˳.̱̘̦) ̩̒ĸ̣̐ ʨ̣̞ ̩̟̩̱̕ʧ ˭˫̞́ĸ ̱̠̤ ̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̞̐, ˭.̱̘ˡ.̤. 

(̤̩.̱̘̦) ̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̞̐ ̥̩ 12 ̡ ̖ ̱ʷˠǛ̱ʍ ˄̌ GIT ˯ ǯ̆  ʨʨ̩̕˿̩̟ ʨ̣̞Ȥ 

̜ŗȤ ̡ ʗ̜̩̖̱̒ʍ ʺ ̠˫˿̩̱ʧ ȈʨǮʎ˿ ˭̕ʓ̩̘̖ ̘Ȉ̕ǭ̞, ̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̞̐̌ 

̡̥̟Ǭ ̱̠̤ ˭̡̖̩̰̒ ʩ ˯̒. ̱̜ˍ ɛǭ̙̠̞ĸ ̱̠̤, ȥɘ̩̐̒ ɛ́ǭ̞ ̡̘Ǭ̡̩̱̖́ ̞̫̜ ̤̗̥̩ 6 ˄̌ 9 

̱ʷǛɣ̞ ̔ĸ̡̩ ̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ʨ̣̞̞ ˱̪́Ȥʩ̜  ˭̒ʓ̡̢ ʓ ʩ ǭ̱ɧ. 

 

6 ˄̌ 9 ̱ʷǛɣ̞ ̔ĸ̡̩ ̡̞̤ ȥʗ̜̩̩̐Ǭ̜˿ ˭ ̕ʓ̖ ˭̡ț̞ĸ ̡̖ ̪̚ʨȤ ̘ʚ́̐˿̱̞ˍ ̳ ̤Ȉ̩̕Ȥǭ˿ 

˭˫̢̡̠ ̌ ̡̩̎ ˄ˆȤ̌ ɛ̩̱̞ˢŗ˿ ĸ̱̣ˠǲ̞Ȥ ˱̪́Ȥʩ̜ ̜ŗȤ Ļǰ̥̠̞ ̤̥ ˭ɲ̱ɛˠ̟̞̐ ̖̪˫ʩ̜ ̱̞ˢ́ʓ 

̞. ˹ ̪̚ʨȤ ̳̤Ȉ̩̕Ȥǭ˿ ̥̩ ɛ̩̱̞ˢŗ˿ ĸ̱̣ˠǲ ˭̟̒ ̡̤̜̟̩̒̚ĸ ˯ǭ ˿ ̟́ ̒ ʐǯ̞. ̱ ɺ ̤ ̡̜̟̩̒̚ 

̤̩ĸ̣̩Ǭ ˿̟ ̪́Ȧ̜ ̤̗̥̩ ̖ʩ̖ ̩̒ĸ̣̞̐ ˭Ȥ̒ʗ́̒ ˿̟ ˯̒. 

 

̳̤Ȉ̩̕Ȥǭ˿ ̥̩ ɛ̩̱̞ˢŗ˿ ĸ̱̣ˠǲ ˭̟̒ ̤̜̟̩̒̚ĸ̡ ˯ǭ ˿ ,̟ ̱ ̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̞̐ 

ɖ˖̗̚ ˳̨̤̤ ˭̕ʓ̞̖ ˿̌ʐǯ ̤̗̥̩ ˭Ǭǭ̡̩̟̜ ̪̔ɼ̜ ɖǛ  ̤̱ ̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̐ ̪̔ȧ̜ 

˹Ȍ̱̖̩̔ ɛ̩̱̞ˢŗ˿ ˭̡̨̡̤̩̠̓ȍ ̛̩ʨ̒ Ĺʛ̜̜ųȤ ̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ̤̩ĸ̡̣̟̩̒ ̡̪ǉ Ȍʐǝ Ĺʛ̜ ̤̥ 

˭Ȥ̒ʗ̩̇ǭ˿ ɛɻǭ̡̠̌ ˭̡̖̩̰̒ Ĺʛ̜ ̱˿̱̟ˍ ʨ̣̞ ȥʗ̱Ȉ̢ ˿ɻƹ̱ʧ ˭̡̩̖̞̕ ̱̞ˡɽ ˿̟ ǭ̱ɧ.  

 
 

 

 

 

 

 



vii 
 

̱̘ˡȎ ̩̇ǭ˿ ˭̟ɽǝ 

1. ̡̜̩̖ ˭ɲ̜̩̖̞̌ ́ʜ Ĺʛ̱ɺ ̤˫˿ʠ̘̞ĸ ̜̒ ɖˍ̩̌ ̢ ʟ̭ ̠̩˫Ĺ˿ ̚ˏʨ̕ ̤̜̩̱̇ʍ ̤˫̨̤˿̰ǭ˿ 

ʨʨ̕Ǭ̡̞ ˭̡̱̚ˢ̕ ˿̟ ́ȥɻȤ ̩̇ǭ˿ ˺˿̩̚Ȉ̡̩̒̕, ̇ ̩ǭ˿ ˵Ə ř̞̐, ̩̇ǭ˿ ̤̜ŗ̞, 

˹˿ɽǯ˿̜ ̤̥ ̤̩̜̞ ̘ ʟ̡ʗ̖̞̕ Ĺʛ̜ ̜ŗȤ ̩̇ǭ̞ ̱́ˡ̖̪̎Ř̜ ̤̥ ̢ ʟ̭ ̠ ̩˫Ĺ˿ ˭ ̖̖ʓ̩̒ ̡ 

̥̒ʪʜ Ĺʛ̜ 

 

2. ̡̨̱̖̤ ̡̖ ̱̠ˢ˿̞˿ ˭ɲ̱̞ˢ̡̠́̌ ɛǭ̩̟̅ ̔ĸ̡̖ ˭̟̒, ̇ ̩ǭ˿ ˳ʜ̜̱ʍ ʨʲ̨̣̌ ̔ ̩̞̩̞̔Ȥ 

̥Ƚ̖̩ ̪́Ȧ̜ ̤̥ ̤˫̟ĸ̣̞̐ Ĺʛ̜ 
 

3. ̜̩̖ ̡˭ ʎǭ̡̩˄˿ɺ ̡̠ ̌́ ʜ Ĺʛ,̜ ʐǯ˿ɺ ̥  ̡̩ ́ĺɺ ɖ˖̚ ̗̔ ̪ȧ̡Ǭ ʩ ,̜ ̥ ̰̞̔˫́  ̜̚ ̪ȼ̜ĹȤ 

ʐǯ ̡˹ Ḻ̖́˿̩ ̱ ˿̱̟ ̱̤ ̪̠Ĺʡ̜Ǭ ʩ  ̜̞  ̖ř̩̐˫́ ɛ̡ ʗ̖̕ ̞Ĺʛ̜ ̌˱ ̡̥ʠ ̡  ̖̤ ̜̩ ̇

̤̩̩̟̐̕Ǭ̡ ̤ ɺ̜̞̒Ȥ ̤  ̥ɛ̇ ̩̩̒Ȥǳ˿  Ǝ̡̡̖̟̩̌ĸ ́ ̪ɧ ʫ ̘ ʚ̤̟̞ĸ ȥʗ̜̩̞̐ Ĺʛ ̜̤  ̥

̡̘Ǭ̡̩ ̱́ ̖̞ ̫̜  ̤̌ ̥̩ ̞ʩ  ̜
 

4. ɘȈ̠́Ȥ̞̱Ŗ ̜̩̖˄˿ ̥̩ ̢̩ʛʚ˿ ˆ̡ ̤ɺ̘̒ ̤̥ ̡̜̩̖ ˭̞̞́Ȥ̌ ́ʜ Ĺʛ̜ ̜̒ ̘̖̔ɺ ʫ ǭ̟̤̟ 

Ǝ̡̖ ľ̜̞ĸ  ɛ̡ʗ̖̞̕  
 

5. ˆ̤̜̩ˍ̒ ̤ ̜̚ ̟̱ ̘ˣʜ̣̞ĸ ̤ ̗̥̩ ȥʗ̜̩̘̐ ̥ ̪Ĺ̡̞̩, ˮ̟ɺ̛ ˿̢ ĸǭ,̞ ʨ̩̟̅ʳʡ ŻȤ̖̞̒, 

̡́ĺ ̜̥  ̡̩ ́ʩ ̜˯ ǯ  ̱̆ ̡̖Ǭ ̖̩̕Ǭ̜˿ ˭˫ ̠́ ĸ̣ ̤̐ ˫̡ʗ̖̞̕  
 

6. ɘȈ̠̞̩̱́Ŗ ̤̥ ̩̇ǭ̱ʍ Ǝ̡ ř̞̐ ̡̪ǉ Ȍʐǝ ̱˿̱̟̖ ̤̥ ʺ ̠˫˿̩̱ʧ ˮʗȀ˿ ̤˫̡ʗ̖̞̕ ̤̗̥̩ 

̩̞̔ ˿̡̖ ̙̠̩̔ʎ ˿̩ʗ ̞̤ ̗̥̩ ˭̕ʓ̩̘̖̞ ̜ŗȤ ̡̜̩̖ ̤ɺ̘Ǭ ̤˫̡ʗ̖̞̕  
 

7. Ŧṟ ̞Ȥ ̱ ̡̨̖̤ ̡  ̖̱ ̠ˢ˿̞ĸ ǯ  ̦˄ Ȏ ̡  ̖̱ ̡̨̖̤˿ɺ ˭ ȧ ̡̥ ̪̪̎́˅̜̌ ̥  ̩˺ ̡ ̩̘ ̩̠̖̞ ˿  ̟

̪́Ȧ̜̌ ɘȈ̠́Ȥ̞ ̩̖̌̔ɺ Ĺʛ ̜̤  ̥̤˫ĺʗ ̥̐  ̩˭ ̖̱ɕĸʽ̒ ˭̡̨̡̤̩̠̓̌  ̤̩ʗ̓˿̡ ɽˏ  ̐ȍ̱ɺ 

̥̪Ĺ̡̞̩ ̡ʗ̖̞̕ 
 

8. ˭Ȥ̒ʗ̩̇ǭ˿ ɛ̇ ̡̩ ˭̟̒ ̱́ˣ̡̟Ȧ̞ ̨̤̩̖̞̓ĸ ˍɻ ˿̟ ̪́Ȧ̜̌ ̩̞̔˿ ̡̖ ʐĸǭ̞,̤̜̩̖Ǭ̡̞ 

̤̥ ˭̱ ̖ʓˢ̖ʓ ́ʜǬ̡̞ ̜̒ ̘̖̔ɺ ʫ ˮ˿ʠ̘ ̥̩ Ļ̤̠̩̒ ̱̘ˢ̣̞̐  

̩̇ǭ ˿˭ ̕ʓ̩̘̖ ̱˿ ˡɻ̤ɺ ̡̩ʗ̩̒ )̡2003(  



viii 
 

ɾʡ˿ ȥɘ̩̐̒ 

˭̕ʓ̩̘̖̞ ̜ŗȤ ̡ʗ̖̞̕ ̱˿̱̟̖ ̘̥̒ ̪̔ĸ̡̱̖ ɾʡ˿ ȥɘ̩̐̒ ̱̘̟ ̤̗̥Ȥ ̩̇ǭ˿ ˭̟ɽǝ ɽȎȤ̘Ǭ 

˿̟ ̪́Ȧ̜̌ ̩̞̔˿ ̡ȧ ˯̒. 

 

i. ̤Ȥȥ̱ʧ̖̔ ȥɘ̩̐̒ 
̤̩Ň̡̟̩̒, ̤ ˫̀ʓ̩ ɖ˖̗̚ ̪̔ȧ̜, Żǲ˿  ̛̩ʨ̞̒ ̤̥ ̱̒ˡ̟ǯʜ ̩̒Ň̐  ȥɘ̩̐̒ ̞̖ ˭ȧ˿̩ǚ̎ 
̥̟̒ĸ ̜̒ ̤Ȥȥ̱ʧ̖̔ ȥɘ̩̐̒ ̘̖̔ɺ ̱ʧ. 
 

̤̩ĸ̡̣̟̩̒ :̤ ̡̡̩̩̖̕ ˯ ˏɺ˿Ȥȍ̜, ̘̪̥̪Ȍʡ̡ ˿ ̒ ̩Ĺʛ,̜ ˭̡̱̚ˢ̞̕ ̤ ̗̥̩ 

Ĺ̞ʩ̜, ȥ̡̪̟Ȍ̡ ̤  ̥ȥ̟ʪʠ ̡ʡʩ,̜ ̙̠̩̔ʏ ˭ ʐʚȤ ˭ ̨̥̤̔ 

ˏ̡̜̩ʜ ˿  ̟́ ̪Ȧ̜. 

̤˫̀ʓ̩ ɖ˖̚ ̗̔ ̪ȧ̜  :̛ ̩ǚ ̎˭ ̡˿̢̩̞ ̥  ̩˿ ̩̠̞, ́ ̐Ȥ Ĺʛ,̜ ́ ̖̐ ̞̤  ̥ɻȧɺ ̤̗̥̩ 

ľ̜ ȧ̩ļ  ̠˱ ̠ĸ˿ɺ ̛̩ʨ̞̒. 

ʝ̘˿ ̛̩ʨ̞̒ :̱ ʗ̩̀ ̤  ̥ˮ ˿̰ǭ ̛ ̩ʨ̱̞̒Ȥ ˭ ̨̥̤̔ ɖ˖ɨʇ Ĺʛ ̜̤  ̥̱ ʗ̩̀, 

ˮ˿̰ǭ ̤  ̡̥ ʗ ̐́ ̦̘ɻȤ ʨ̨̤̟̒, ˳̨̘̱̤̔ ̥  ̩˭ ̨̥̤̔ ɛ˿ ̢̩̖ ̞

̥ ̡̩ ̩ʗ̩̒ Ĺʛ̜. 

̱̒ˡ̟ǯʜ ̩̒ĸ̣̐ ɛʩ̩̐̒ : ̘ʚ́̐ ˿̔ ̪ȧ ̜̤  ̥˱ ̱́Ȧ̱ɺ ȍ ̔, ̱̤ˠ̡̩ ̘ ʚʷ̞Ȥǯ ̦ȍ 

,̔ ̱̘ˣȈ́ʡ˿ Ǝʨ̱̒ʍȍ ̔, ̱̒ˡ̟ǯʜ ̤  ̥̤ Ȥȥ̱ʧ̖̔ 

̩̒ĸ̣̞̐ ˳̘̱̞ˢŗ ˿  ̟́ ̪Ȧ̜ 

ii.  ̱̘ˣʜ̣Ǭ̡ ̡ʗ̖̞̌̕ ˭̩̦̔ ȥɘ̩̐̒ 

¶ ȥʗ̜̩̐ʳʡ ̚ ,̡ ˭̘̤̩ʚ ŻȤ̖̞̒, ˮ̟ɺ̛˿ ̢ĸǭ̞, Ǯ̟̐ ̪́Ȧ̜, ̪́̌ʣ ȥ̟̩˿̟̞̐ 

Ĺʛ,̜ ʨ̩̟̅ʳʡ ̥  ̩ʨ́ ʟ̥̩Ǭ̜˿ ŻȤ̖̞̒, ˿ǚ̩̞̎ɺ ̥̪Ŵ̱̜Ȥ ˿̌ʐǯ Ĺʛ̜, 

ɘȈ̠̩́Ȥ̟̒ ̤̗̩̒̚, ̖ ̡ ̱̤ˡ̞̩ ̪́Ȧɺ ̤̥ ̱́ʧ̣̞̐ ̡̪ȥ ̡ʗŘ̞ Ļ̤̠̩̒ 

¶ ˵Ə ř̞̐, ˱ ̡̤̩ ̟̩̔ ˄Ƹ̱ɺ ̢ĸǭ̞ ̤̥ ̡̜̩̖ ˭ɲ̜̩̖̞̌ ́ʜ Ĺʛ̜ ̡̪ȥ ˭̞̞́Ȥ 

¶ ŻǬ̱̒ʧŗ ɪȈț̞ 

 

iii.  ̘ʚ̤̟̞̌ ˭ ̩̦̔ ȥɘ̩̐̒ 

̱̜ ̜ȥɘ̐̒ ̩̤ ̩̜̩ƍ˿, ̳ ̇  ̡̤  ̥̱ ̛ˣǭ ˿̘ ʚ̤ ̡̟ ̠ ̌˭ ̩̦̔ ̱ʧ. 

̤̜̩̇ ̘ʚ̤̟̞: ̩̇ǭ˿ ˳ʜ̜ ɖ˖̗̚ ˭̡̱̚ˢ̞̕, ̚ˏ̡̩ʗŗ˿ ̤̜̩̞̇˿ ̤̩̜̩ƍ˿̞Ȥ ʩ̜ ̥̩ 

̤ɺ̚Ȥ̕ ̤˫̱ʧȌ̡̩̒ ̥̩ Ļ̤̠̩̒, ̤̩̩̟̐̕ ʐĸǭ̞ ɖ˖̗̚ ̥̪ŗ,̜ ̤̜̩̇ 

̤ɺ̚Ȥ̩̒̕, ̱̘Ȉx́ʡ˿ ̅ʗ̡̞̩, ̤̩̜̩̖ʓ ̥̩ ̳̖ǭ˿ ̤ɺɛ̩̞̔Ȥ, 

˭ʎǭ̡̩˄˿ɺ, ̡ ́ĺɺ, ʐǯ˿ɺ ̤̥ ̪̚ȼɺ 

̡̳̇ ̘ʚ̤̟̞:̤ Ǝ ̡̱ ̠ˢ˿̞, ̡̖̩̇̒ ̤̥ ̡̳̇ ̘Ȉ̕ǭ̞, ̨̡̤̪́ʠ, ̡̖̩Ȥ̟̒, ɽˏȎ, ̠̇,̞ 

̡̩̞̒ ̤̥ Ǝ̡̞, ̢ ̩,˿ ̤ ǬǬ̡ ̥̩ ɻȥ̨̤ Ǝʨ̞̒̌ ̤ɺ̚Ȥ̕ ʫ ˭̡̱̚ˢ̞̕, ̤ ˫̱ʧȌ 

̡̚ ̥̩ Ļ̤̠̩̒ 

̛̱ˣǭ˿ ̘ʚ̤̟̞:˭ ̡˿̢̩̞, ̢ĸǭ,̞ ˱Ȥ̕,̖ Ȕ̡ ʓ, ̛̩ǚ̎ ̤̥ ɻȥ̨̤ Ǝʨ̞̒̌ ˺̡̩̱ʍ ˯ǭ 

̤ɺ̚Ȥ̩̒̕,̡ ˮ̥̩̟, ˯Ƚɺ, ȥ̡̩̤, ̱̤ˣ̀ʓ,̞ ˆ̡̘ ̥ˆ̡, ȥȤ,̔ ȥ̨̤˿̠˫˿̞, 

ʨ̱ʧ˿̞, ˭̘Ȕ̡ʓ ̤ ̥ ̜̘̠̥ Ĺʛɺ ̞̖̩Ȍ̞ ̥̩ ̤ɺ̚Ȥ̕ ʫ ˭̡̱̚ˢ̞̕, 

̤˫̱ʧȌ̡̩̒ ̥̩ Ļ̡̤̠̩̒ ˱̱́Ȧ̜ ̡̪̎ Ĺʛ̜ ̤̥ Ǝ̡Ǭ ʩ̜ ̤̗̥̩ ̡̱̜̠ɺ ̤̥ 

̩̒Ň̞̐ ɛ̱̞ ˢ̖̞̇̌ ̪́Ȧ̱ɺ Ļ̤̠̩̒ ̱̜ˍ ˭̎˫ř ̱ʧ. 

 

 

 

 



ix 
 

iv.  ̡̪̎ ̱̠ˢ˿̞̌ ˇ̩̖̔ɺ ʩ̱ɺ ȥɘ̩̐̒ 

¶ ˮʗȀ˿ ̤˫̡ʗ̖̞̌̕ ̩̞̔˿ ʩ̜ 

¶ ̜̒ ̡̰ǬǮ̞ ̦̪Ȍ̞̩ ̤̥ ˭ɲ̱̞ˢ́ʓ̩̒ ̥Ƚ̖̩ ̪́Ȧ̜ 

¶ ̥̪Ĺ̡̞̩Ȥ̌ ̤ʚ̠̖ ˭ʐʚȤ ʘĹ̡̞̩ĸ ̱ ̒ˢ̟̩ ̪́Ȧ̜ ̤̥ ̡̩˄̩̞̔˿ ̥̩ ǭ̟̤̟ 

Ǝ̡̱̖ˢ̘̩̞˿ ȥ̟̒ ʩ̜ ̞̖ ̥̪Ĺ̡̞̩Ȥ ˳̘ʚ̜ Ĺʛ̜̌ ̥̩ ̩̕ʚ̡̩̒ ̡̪ǉ Ĺʛ̜̌ 

˭̩̦̔ ̱̤ˠ̡̩ ȥʐĸǭ̞ ̥̩ ̤ɺ̚Ȥ̕ Ļ̤̠̩̒ 

 

v. ˮ̜́ ̤̥ ˮ̩̟̅ ̕ʗ̜̞Ȥ̌ ˭̩̦̔ ȥɘ̩̐̒ 

ɘȈ̠̞́Ȥ̌ ̒  ̜̳̔ȥ  ˿Ǝʨ̱̒ʍ ȍ ˮ̩̟̅̕ʗ̜, ̤ ̩̩̟̩̔̅Ǭ̜˿ ̥  ̩ˮ̜̩́ȧļ̠ ̥̪˄ʛɺ 

̡̟̩̠̌̌ ˭ ȧ́ ̱̒ ̡ɻȤ ̡ ̩̎Ǭ ˳ Ż ̱̒ Ȉ ̱ ̒ˢ̟̩, ˹̞  ̤̌ ʚ̠ ̖̱ ̤ ɣ˿ ̌ʐǯ Ĺʛ ̜̤ ̗̥̩ 

˭̩̦̔ ˭́ ̞˳ ˿̥ ̩́ ̪Ȧ ̜̥  ̩̤ ̨ʩ̞˿̟̞̐ 

 

vi.  ŀ̎ ̡̩ ̥̩ ʨ̱ʧ˿̞ ɛ̱̞ˢ̖̞̇̌ ̪́Ȧ̱ɺ ȥɘ̩̐̒ 

̱̤ˣȤ̔ʗ̞̞, ̤̩ˍ̒ʓ,̞ ̱̤ʠ̠ɺ Ĺʛ,̜ ŀ̎  ̩̥  ̩̜ ̠ ̠ŀ̎ ,̩ ʨ̱̖ˢ̩̔˫̢ ̥  ̩̱ ̡̖Ǭ 

ȥʗ̜̩̩̐Ǭ̜˿ Ǝ̡ ̖̟ ̡̩̌Ȥ ̜ ŗȤ ɛ˿ ̩ ̢̡  ̖ʨ̱̖ˢ̞̔, ̤ǯ,̌ ˮ̱ʧ ̤́  ̥˹ ̡Ȥ 

̜̩ȧʽ ˿˭ Ǭ̪̔ĺɺ 

 

vii   ó˱ ̱́Ȧ̜̌ ˱̱́Ȧ̜ô ɖ˖̗̚ ȥɘ̩̐̒ 

Ŧṟ ̞Ȥ ̡̨̱̖̤ ̡̖, ̤ ĺ˫ʗ̐ ̥̩ ˹Ḻ̖́˿ ̜̒ ̞̪̱̘̖ ̱̠ˢ˿̞˿ ̘ʚ̡ʗ̖̒ Ŀ̡̞̩ʡ 

̜ŗȤ ̱ ̡̨̖̤ ʩɺ ̥ˆʜ̡̩ ̪́Ȧ̱ɺȍ ̥̩ ˲̌ ̤˫̱ʧȌ̡ ̥̩ ̤̩ʗ̓˿̡ ɛǭ̩̟̅ ̪̔ĸʩ̜Ǭ, 

̨̡̤̩Ȝ̡̖ ˱̱̖́ ̪́Ȧ̜Ǭ ̤̗̥̩ ɘȈ̠̞́Ȥ ̥̌ ̢ĸǭ̞ ȍ ̜
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̱̒ˡ̟ǯʜ ̥  ̩̤ Ȥȥ̱ʧ̖̔ ̩̒ĸ̣ ̐ʨ̣̞̱ʍ ˭ ̟ɽǝ 

̱̜ ̜ʨ̣ ̞ȥʗ̱Ȉ̢̞ ̜ųȤ ˄ˆȤ:̌  

¶ ̱̒ˡ̟ǯʜ ̥  ̩̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣ ̤̐ɺ̘Ǭ ̡̠ ̌ɛ̱ ʧ ̢ʩ̜ ̌ɛ̱ ̞ˢ̡̖̇Ǭ ̡  ̖ɾʡ ˿̥̪Ĺ̡̞̩Ȥ 

̤˫̡ʗ̖̞̕ Ĺʛ ̜

¶ ̱̒ˡ̟ǯʜ ̥  ̩̤ Ȥȥ̱ʧ̖̔ ̩̒ĸ̣ ̤̐ ɺ̘Ǭ ̛̩ʨ̞̒ ̤̗̥̩ ̡  ̖ɾʡ ˿̱ ̥ˡ̗ ɘʜȎ ˏʜ ʩ  ̜

¶ ɾʡ ˿̘ʚ́̐ ˿̤̩ĸ̡̣̟̩̒ĸ ˯ǭ Ĺʛ ̜̤  ̥̱̒ˡ̟ǯʜ ̥ ̩̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣ ̐ʨ̣̞ ̞˭ ǚ̀̎  ̡

̥̪̫̔ʛ̜̌ ˭̡̢ʓ ̘̖̔ ̜̠ ̩̚ȍ̜ 

˭̟ɽǝĈ̱ ˿̱ʗĖ 
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9 ̱ʷǛɣ̞ ʨ̣̞ ȥʗ̱Ȉ̢̞  

 ̱ ̒ˡ̟ǯʜ ̥ ̩̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̞̐  

ȥɘ̡̩̐̒ ȥɘ̐̒ ̩̜ƶ̜̌ ˭Ȥ̒ʗ̞́̒ 
 

˱̱́ȧɺ ̘̠ ˿̩̠ź

̱Ƅ ̔

́̐  ̖

1. ̘ʚ́̐˿ ̤̥  
ʗ̘̞Ȥ̒ ˳̘̩˫́ ɻ̠ 
ȍ ̪́Ȧ̜ ̤̗̥̩ 
ɖʚʨ̟̒ ̤˿̨̤ ˿̟ʎ. 

 

1.1 ̘ ʚʳ̠˿ ˭̡̢ʓ̩̒ ̡ ̜̒ 

̘ʚ́̐˿ ̤  ̥˺̡̩̱ʍ 
ʗ̘̞Ȥ̒ ˳̘̩˫́ ̥Ƚ̖̩ 
́ȥʎ. 

¶ ̘ʚ́̐˿ ̤˫̟̅˿̡̠ ɖʚʨ̟̒ ̥̩ ˺̡̩ ̛̩ʨ̒ 
˿̟Ȥ̖̩̱Ŗ ˭̡̢ʓ̡̩̒  ˭ȧ̡ ̱Ǭʜɺ ̪́Ȧ̜ 
 

i. ̘ʚ́̐˿̞˿ ̤  ̥˹  ̱
̘ʗ̞Ȥ̡̠̒ ɾʡ ˿ɖʚʨ̟̒ 
ʨ̨̤̟̒ ˿̟ʎ. лм 

1.2 ̘ʚʳ̠˿ ˭̡̢ʓ̡̩̒ ˭ ȧ̡ 
̘ʚ́̐˿̞ĸ ̤  ̥
̘ʗ̞Ȥ ̒˳̘̩˫́ ̱̒ˢ̟̩ 
́ȥʎ. 

¶ ̘ʚ́̐˿̱ʍ ̤  ̥˹  ̱̘ ʗ̞Ȥ ̒˳ ̘̩˫̡̠́ ɾʡ ˿
ɖʚʨ̟̒ 

o ̤˿̤̖̱ʍ  ̡ʗ́ ̞ ̤̥ ̱ ʧ̞́ 

o ̰̔ ̪̏̒Ʒ ̩̕ʚ̡̩̒ 

o ɛ̔ ʗ̢˿̱ʍ ɖʚʨ̟̒  

o ̤̤ɺ̛̩ʨ ɛ̱ ʧ ̢̜ ̒˿̱ʍ (RAM) ɖʚʨ̟̒ 

o ̢̰̔ʓ Żǲ˿ ˭ ȧˏʜĻʜ̡ (VGA) ̤  ̢̥ ɧ̔ 

¶  ̡ ́ĺ̜ 

¶  ˯ǯ̦Ǭ ˿̟ ˯ǭ ̜̰Ȏ˿̩˫́ 
¶  ˭̱̠ʨ̱̞Ȥ ̘  ̱̂ ̤ˠ̡̩  

i. ̩̒ĸ̣Ǜ ˿ɖʚʨ̟̒ ˭ȧ ̡
̘ʚr̠ ˿˭ ̡̢ʓ̩̒ ̥ Ƚ̖ ̩
́ȥʎ. 

 

ii. ˭̡̢ʓ ̩̒ĸ̣Ǜ˿ ɖʚʨ̟̒  
ȥʗ̞̐ ˿̟ ʎ. 
 

лм 

2. ̖̞́̐ Ĺʛɺ ̥̩ ̤̟̠ 
̔Ǭ̒ ʨ̢̨̱ʠ̣̞̐ 
̤̗̥̩   ̘̪ǯʜɺ ̘Ǭ 
̜̰Ȏ˿̩˫̞́ ̛̩ʨ̒ 
˿̟ʎ. 

2.1 ̘ ̪ǯʜɺ̘Ǭ ̜̰Ȏ˿̩˫̡̠́ 
ɾʡ˿̩˫́ ʨ̨̤̟̒ ˿̟ʎ. 

¶ ̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫́  IDE ̥ȽȤ̡̩ȍ̜ 

¶ ̡̪̎ ̱̘ˡ̒, ̡̪̎ ̘̒ 

¶ ̡̪̎ ̘̒ĸ ˯ǯ̦Ǭ Ĺʛ̜, ̜˿̩ ̪̔ɼ̜, ̖̜ ̡̨̱̖̤ 
Ĺʛ ̜ 

¶ ̱˿ˢ̣ ʡɖ̱̞ˡɽ 

i. ̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫́ IDE 
̛̩ʨ̒ ˿̟ʎ. 

ii. ̱˿ˢ ̣ʡɖ̖ ̛̩ʨ̒ ˿̟ʎ. лм 

нΦн ̡̪̘̎̒˿̌ ̔Ǭ̒ ˯ǯ̦Ǭ 

˿̟ʎ. 
¶ Ǯʜ̡ ˿(column) ̘̦̠ ̥̩ ̱ɕ̟̞˿ ˳̤ ̡̨̱̖̤ 
Ĺʛ ̜

¶ ̱˿ˢ̣ ̥̪̤̎ʧ Ĺʛ̜ 
o ̘̩̍ ˹˿ ˹ʠ̠ Ĺʛ̜, ˭Ļʜ ̡ʗ̞́, ̱̚ˢ̟̞̎, 

ɖ̟ ʪ ̜

¶ ̔Ǭ̒ ɛʝ̘: ˭̞́, ̤˫̀ʓ̩Ǭ̜˿, ɽ̔ʠ (Currency), 
Ȍ̖̞ ̤̥ ̱ʧ̡̠̩ 

¶ ̡̪̎ ̱̘ˡ̒ĸ ̩́̎̚ Ĺʛ̜ 

i. ˭̡̢ʓ Ǯʜ ̘̦̠ ̤̥ ̱ɕ˖ 
˳̤ ȥʗ̞̐ ˿̟ʎ. 

ii. ̱˿ˢ ̣̥̪̤̎ʧ ́Ȥ̡ʎ. 
iii. ̱˿ˢ ̣̥̪̤̎ʧ Ĺʛ̜ 

̘̪̥̪Ȍʡ ˿̟ʎ. 
iv. ̡̪̎ ̱̘ˡ̒ĸ ɖ˖̱̞ ̠˿  ̟

ˆ̟Ĺʎ.  

 

л2 



 

2 
 

 нΦо ̤̟ ̠́Ǜ̜̞̒ ̖́̐ ̞

Ĺʛɺ Ŀ̞ ̩̱ʧ ̱̞ˡ̡̔ʎ. 
 
 

 

¶ ́Ǜ̜̞̒ ̖́̐ ̞Ĺʛɺ ̛̩ʨ̒ ̞
o ˹˿ǯ Ĺʛɺ 
o ˭ǋ Ĺʛɺ 
o ř̐ Ĺʛɺ 
o ̱̚ȍɺ 

i. ́Ǜ̒˿̩̟˿  ̥Ƚ̖̩ ́ȥʎ. 

ii. ́Ǜ̒˿̩̟˿ ȥ̡̪̟Ȍ ̡ ̛̩ʨ̒ 
˿̟ʎ. 

 
0м 

нΦп ̤̟ ̠́Ǜ̜̞̒ ̖́̐ ̞

Ĺʛɺ ̤̗̥̩ ʹ̒  ̛̩ʨ̞̒ 
̤̥ ̔Ǭ̒ ˭ȧɖ˖̡̱̦̌ 

̱Ǭʛ̜ (sorting) ˄ Ȏ ˿̟ʎ.  
 

¶ ̘̪ǯʜɺ ̘Ǭ̡ ̛̠̩ʨ ̒˿ ̟̖ ɾʡ ˿́  ̒
SUM, AVERAGE, MAX, MIN, COUNT, 

COUNTA 

¶ ̔Ǭ ̒˭ȧɖ˖̡̱̦̌ ̱Ǭʛ̜ (sorting) 
 

i. ˭̡̢ʓ ˿̩ʗ̞̞Ȥ ̤̗̥̩ ʹ̒  
̥̩ ˹ˍ ̘̟̩ɻǮȤ ̥Ƚ̖̩ 
́ȥʎ. 

ii. ˿̩ʗ̞̞ ˱ƹ Ĺʛ̜ ̤̗̥̩ 
̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫́ 
̡̱̜̠ɺ ̱̞ˡ̩̔ ́ȥʎ.  

iii. ̔Ǭ ̒˭ȧɖ˖̡̱̦̌ ̱Ǭʛ̜ 

(sorting) ̤̥̩̔ ̘̪ǯʜɺ 
̘Ǭ ̜̰Ȏ˿̩˫́ ̱̞ˡ̩̔ ́ȥʎ. 

0м 

2.5 ̔ Ǭ ̒ɛ̔ ʗ̢̖̞̌ ʨʨ̕ 
ɛ̤ ̨̩̟̒ ̛̩ʨ̒ ˿̟ʎ 

 

¶ ɾʡ˿ ɛ̨̤̩̟̒ ̡ʗ́: 
   Ǯ  ̟ɛ̤ ̨̩̒ ̟, ̤ ̨̒ɺ̛ ɛ̨̤̩̟̒, ̱ ʗ̩̀ ɛ̨̤̩̟̒, ̡  ̌ɛ̤ ̨̩̟̒ 

¶ ɛ̤ ̨̡̩̟̠̒ ʨ˿ʠ ̘: 
ɛ̤ ̨̩̟̒ ̡ʗ̞́ ̡̨̱̖̤ Ĺʛ̜, ʨ̨̤̟̒ ̘̩̞̍ ̥̪̤̎ʧ 
̪́Ȥʩ̜, ̔Ǭ ̱̒ ʷǛɣ ̥ ̩˭ĸ ̣̥̪̤̎ʧ ̪́Ȥʩ̜, ̱ɕ˖̞ 
̤  ̥Ǯʜ ̡̜̩ʜ Ĺʛ ̜

i. ˭̩̦̔ ɛ̨̤̩̟̒ ̡ʗ́ ̞̥Ƚ̖ ̩
́ȥʎ. 

ii. ˭̩̦̔ ̡̱̜̠ɺ ̛̩ʨ̱̞̒Ȥ 
ɛ̤ ̨̩̟̒ ȥʗ̜̩̞̐ ˿̟ʎ. 

iii. ˭̩̦̔ ̔Ǭ̡̠̒̌ ̂Ȏ ̂
ɛ̤ ̨̩̟̒ ȥʗ̜̩̞̐ ˿  ̟
̥̪̤̎ʧ ́Ȥ̡ʎ. 

0м 

3. ˭ȧľ̜ Σ̞ ̱̒ ˢ̟̩̪́Ȧ̜ 

̤  ̥ɘ̖ʗ˿̟̞̐ ̤ˍ ̒
̤̟ ̠ľ̜ ̱ʠ ̀ʨ̤ȼ ̜
̤̗̥̩ ̪́ʢɺ ̤̥̌Ȥ 

̛̩ʨ ̒˿̟ʎ. ({ŎǊŀǘŎƘ 
̛̩ʨ̞̒) 

оΦм ̪́ʢɺ ̤̥̌Ȥ ˯ȼ̜ ̤̗̥̩   
˭ȧľ̜, ̱Ǭʛɺ ̥̩ 
ɘ̖ʗ˿̟ ̘̩̠̖̐ ̡ʕ̥̞ 
̛̩ʨ ̒˿̟ʎ. 

¶ ̚ˏ ̱Ǭʛɺ ̛̩ʨ̱̞̒Ȥ ̪́̌ʣ ʨ̤ȼ̜ 

¶ ɘ̖ʗ˿̟̞̐Ȥ ̛̩ʨ̱̞̒Ȥ ̪́̌ʣ ʨ̤ȼ̜ 

¶ Ȧǉ ̒(Nested) ɘ̖ʗ˿̟̞̐Ȥ ̛̩ʨ ̒˿̟ɻȤ ̪́̌ʣ 
ʨ̤ȼ̜ 

 

i. ̤̟̠ ̪́̌ʣ ʨ̤ȼ̜ ̤̗̥̩ 
̪́ʢɺ ̤̥̌Ȥ  ˭Ȼʎ. 

ii. ̪́̌ʣ̡ ̥Ƚ̖̩̱̖́ ʨ̤Ƚ̜ 
Ǯ̟̞̐ ˿̟ʎ. 

 

0н 

оΦн ̢̰̔ʓ ˮ̩̟̕ ˿(visual 

support) ̤̜ųȤ ̤̟̠ 
̪́̌ʣ ʨ̤ȍ̜ ̤̗̥̩ ̱Ǭʛɺ 
̥̩ ɘ̖ʗ˿̟ ̘̩̠̖̐ ̡ʕ ̥
̛̩ʨ ̒˿̟ʎ. 

¶ ̚ˏ ̱˿ˡȤ̱Ȉ˄ ̤ˍ̒ ̱Ǭʛɺ ̘̩̠̖ ̡ʕ̥  

¶ ̤̟̠ ɘ̖ʗ˿̟̐ ̤ˍ̒ ̘̩̠̖ ̡ʕ̥  

¶ ̢̰̔ʓ ˮ̩̟̕˿ ̤ˍ̒  ľ̜̱ʠ̀ ̛̩̣̩ ˭ǯʜ  ɽˏ̐Ǭ  
̛̩ʨ̱̞̒Ȥ ̤̟̠ ľ̜̱ʠ̀ (˭ȧľ̜̞ , ̱̒ˢ̟̩ ̪́Ȧɺ 
̥̩ ɘ̖ʗ˿̟̐) ̤˫̡ʗ̖̞̕ Ĺʛ̜ 

  

i. ̚ˏ ̱˿ˡȤ̱Ȉ˄ ̤ˍ̒ 
̱Ǭʛɺ  ̘̩̠̖ ̡ʕ̥̞ Ȥ 
̱̞ˡ̩̔ ́ȥʎ. 

ii. ̱̒ˢ̟̩ ̪́Ȧɺ ̥  ̩ɘ̖ʗ˿̟ ̐
˭̟̒ ̡̱̖̤ ̥Ƚ̖̩ ́ȥʎ. 

iii. ˭̩̦̔ ̪́̌ʣ ʨ̤ȼ ̜̤̗̥̩ 
ɘ̖ʗ˿̟ ̘̩̠̖̐ ̡ ʕ̥  ̞
̛̩ʨ̒ ˿̟ʎ. 

0р 



 

3 
 

 3. 3 Ȧǉ̒ ɘ̖ʗ˿̟̐ (Nested  
        iterations)  ̤ ˍ ̒
̡̪̤̥̎̌Ȥ ̤˫̡ʗ̖̞̕ 
Ĺʛ̜ ̤̗̥̩ ̢̰̔ʓ ˮ̩̟̕˿ 
̤ˍ ̒ľ̜ ̱ʠ ̜̀ ̰Ȏ˿̩˫́ 
̛̩ʨ̒ ˿̟ʎ  

¶ ɾʡ ˿ɘ̖ʗ˿̟̐ ̘̩̠̖ ̡ʕ̥ ̛ ̩ʨ̒ ˿̟ɻȤ 
̡̪̤̥̎̌Ȥ ̤˫̡ʗ̖̞̕ 

¶ ̱̒ˢ̟̩ ̪́Ȧɺ ̥̩ ɘ̖ʗ˿̟̐ ̤̥ Ȧǉ̒ ɘ̖ʗ˿̟  ̐
̘̩̠̖ ̡ʕ̥̞ ̤̜̄ ̢̰̔ʓ ̡̪̤̥̎̌Ȥ  ̤˫̡ʗ̖̞̕ 

i. ľ̜ ̱ʠ ̀ɘ̖ʗ˿̟ ̛̩̐ʨ̒ 
˿̟ɻȤ ̤Ǝ̡˿̟̐ ̡̪ ̎
̤̥̌Ȥ  ȥʗ̜̩̞̐ ˿̟ʎ. 

ii. ɘ̖ʗ˿̟ ̡̐ ʕ̥̱ʍ ʨʨ ̕
̛̩ʨ ̒ʨ̨̤̟̒ ˿̟ʎ. 
 

0о 

оΦп ˮ̡̟̩ (array) ʨ̠̅ʓ 
̤̜̄ ľ̜ ̱ʠ ̤̀˿̤ ̨
˿̟ʎ. 

¶ ˮ̡̟̩ ʨ̠̅ʓ ˭ʗ ̪̓̔ĸʩ̜ 

¶ ̪́̌ʣ ʨ̤ȼ̜̌ ˮ̟ ̡̩ ʨ̅ ̠ʓ ̱̞ˡ̩̔ ̪́Ȧ̜ 

i. ˮ̡̟̩ ʨ̠̅ʓ ̛ ̩ʨ̞̒Ȥ 
ʨ̨̤̟̒ ˿̟ʎ. 

ii. ̤̟ ̠̪́̌ʣ ʨ̤ȼ̜̌ 
ľ̜ ̱ʠ̞̀˿  ˮ̟ ̩ ̡ʨ̠̅ʓ 
̛̩ʨ̒ ˿̟ʎ. 

0н 

оΦр ̪́̌ʣ̡˿̌ ȥ˄ ̰̒ɕǭ˿̟ 

ʨ Ƚ̤ɺ ̠̪̱̚Ȥ̱Ȥ ̪̔ʎ 
̤̥ǭ˿ Ĺʛ̜ ̤̥̩̔ ˯ʏ̜́.  

¶ ̪́̌ʣ̡ĸ ˳Ż̒ ˭ʐʚȤ ʨ̱̞ˢ̖̞̇ Ĺʛ .̜ 

(decomposition) 

¶ ʨ̱̞ˢ̖̱̇ʍ ȍ ˄̞ʣ ˭˫̢ ˮ̡̟̞̐ ̡Ȥ̱Ȥ ̪̔ʎ 
̤̥ǭ˿ Ĺʛ̜ 

¶ ȥ̡̪̟Ȍ ʨ̱̞ˢ̖̞̇ ̤̜ųȤ ľ̜ ̱ʠ̞̀ĸ ̤̪̠ˆɺ ˿̟ 
ʡʩ ̜

i. ȥ̡̪̟Ȍ ̡̥̩ ˿̩ʗ̞ĸ̡̣̜ 
̪́̌ʣ̡˿̌ ʨ̤Ƚɺ ̱̤ˡ̞̩ 
́ȧ ̠̪ɪ̱ʧ ̪̔ʎ ˯́ʏ̜ ˄Ȏ 
˿̟ʎ. 0м 

4. ̛̱ˣǭ˿ ̘ʚ̖́̐ 
Ļ̤̠̩̒ ̡ʗ̖̞̕ 
˿̟ʎ. 

пΦм ̤̟  ̠˭ ˫Ĺ ̘̒ Ȉ̕ǭ 

ľ̜ ̱ʠ̖̀ ̞˿̟ʎ (ĸʿȔ 
̘̩̠̖ ̘̩̔ ˿˿ ƶ̠̌)̞. 

¶ ̤˫̱ʧ̔˿ ̜ųȤ ̠̪̱̖̚ ˮ̩̔ ̖̥ Ƚ̖ ̩́ ̪Ȧ ̜̤̗̥̩ 
̡̪̤̥̎̌Ȥ ̤˿̨̤ Ĺʛ ̜

¶ ̱̞ˢ̇˿ (actuators) ̘ ̩̠̖̞ Ĺʛ ̜̤̗̥̩ ̡̪̤̥̎̌Ȥ 
̤˿̨̤ Ĺʛ ̜

 
 

i. ̤˫̱ʧ̔˿ ̜ųȤ ̠̪̱̖̚ 
ˮ̩̔ ̖̥Ƚ̖ ̩́ ̪Ȧ ̜̤ ̗̥̩ 
̡̪̤̥̎̌Ȥ ̤˿̨̤ ˿̟ʎ. 

ii. ̤̟̠ ̤˫̱ʧ̔˿ ̱̞ˢ̇˿ 
όŀŎǘǳŀǘƻǊǎύ ̘̩̠̖̞ Ĺʛ ̜

̤̗̥̩ ̡̪̤̥̎̌Ȥ ̤˿̨̤ 
˿̟ʎ. 

05 

5. ̤Ȥȥ̱ʧ̖̞̔ ̤̥ 
̤ɺ̘Ǭ ̥ʪ̱ʠ 
̛̩ʨ̞̒ ̤̥̩̔ 
̘ʚ́̐˿ ̩̠̇ 
ʨ̜ʗ̢̖̞ ˿̟ʎ. 

рΦм ̘̩ ̤ʠ ̘ʚ́̐˿̩̟̱́ʍ 
̘ʚ́̐˿ ̩̠̱̇ʍ ̡̖ ɛ̩̖̕ 
̤˫̟̅˿ ̱́ʧ̣̞̐ ˿̟ʎ. 

¶ ̘̩̤ʠ ̘ʚ́̐˿ ̩̠̱̇ʍ ̡̖ ɛ̩̖̕ ̤˫̟̅˿ 
(̘ʚ́̐˿, ̇ ̩̠˿̟̐ ˭ǯʜɽˏ̐Ǭ ˿̩ǈ ̘Ǭ, 
̨̤ʨ̞̅... ˮ Ȍ̞)   

i. ̘̩̤ʠ ̘ʚ́̐˿ ̩̠̱̇ʍ 
̡̖ ɛ̕ ̩̖ ̤˫̟̅˿ ʨ̨̤̟̒ 
˿̟ʎ. 

 

0м 
 
 

 
 
 

рΦн, ̤Ȥȥ̱ʧ̖̞̔ ̤̥ ̤ɺ̘Ǭ 
̥ʪ̱ʠ ɛ̱ ̞ˢ̖̞̇ ̪̌́Ȧ̜̌  
̘̩̤ʠ ̘ʚ́̐˿ ̩̠̞̇ ̱̞ˡ̩̔ 
́ȥʎ. 

¶ ̘ʚ́̐˿ ̩̠̇ ̥̟̥̩ ̘Ǜʨ̎  ̞̪ʩ̜ 

¶ ̤ɺ̘Ǭ ̥ʪ̱ʠ ̛̩ʨ̞̒ (̜̰Ȏ˿̩˫́, ̱́ˡȧ, ̱́ˡȧ 
̥̩̚ʣɺ, ̤˫ ́̒ ̪̒Ʒ, ɽȔ̐ ̞Ȥǲ ̞̖̩Ȍ)̞ 

 

i. ̘ʚ́̐˿ ̩̠̇ ̞̥̟̥ ̩
̘Ǜʨ̎ ̞ĸ ̡̞ʎ. 

ii. ̘ʚ́̐ ˿̩̠̇ ̞̥̟̥ ̩
̤ɺ̘Ǭ ̥ʪ̱ʠ ̛̩ʨ ̒˿̟ʎ. 
 

 

0м 
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6. ̱̒ˡ̟ǯʜ ̥  ̩
̤Ȥȥ̱ʧ̖̔ 
̩̒ĸ̣̱̐ʍ ̤̜̩Ǝ̞ 
̠̘̫̜̚ ̤  ̡̥ ̰ǬǮ̞ 
˭̡̨̤̩̓ ̱́ʧ̣̞̐ 
˿̟ʎ. 

сΦм ̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ 

̩̒ĸ̣̱̐ʍ ̤̜̩Ǝ̞ 
̠̘̫̜̚ ʨ̨̤̟̒ ˿̟ʎ. 

̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̱̐ʍ ̱̞̔ʪɺ 
 

¶ ˿̩ʗ̞̩̠ʏ̞ ̨̡̤̞˫˿̟̐ 

¶ -˲˱ ̱́ȧ̜ 

¶ -˲̡ Ǜ̩̇ʓ, ˹ɺ-̡ ̩Ǜ̇ʓ 

¶ -˲̱ ̤ˣ̀ʓ 

¶ -˲̟ ̩̇ʓ 

¶ ˭˫Ĺ̒ ̱̚Ȏ̜ 

¶ ʨ̔ʔǬ ˭̘Ȕ̡ʓ ˮ̟ĸʽ̡̒ ̪̥̪̟̚ Ĺʛ ̜

 

i. ̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ 
̩̒ĸ̣̱̐ʍ ̤̜̩Ǝ̞ 
̛̩ʨ̞̒Ȥ̱Ŗ ɛǭ̛̠̩̞ 
ʨ̨̤̟̒ ˿̟ʎ. 

ii. ̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ 
̩̒ĸ̣̱̐ʍ ̛̩ʨ̞̒Ȥ̱Ŗ 
̤̰̩̐Ǭ̜˿ ̔ʗ̢̖̞ ̥̌ 
̪́Ȧ̜ ʨ̨̤̟̒ ˿̟ʎ. 

0м 

6.2 ̘ ʚ́̐˿ ˮʹ̒ ʘĹ̞̩ 

˭̡̨̤̩̓ ʨ̨̤̟̒ ˿̟ʎ. 

¶ ʘĹ̞̩ ˭ ̡̨̤̩̓ 
o ̜̰Ȏ˿̩˫́ ̒ǬǬ ̡̤̥ǭ˿ ˱˫ƍ̱Ȥʜ 
o ̜̰Ȏ˿̩˫́ ˱˫ƍ̱Ȥʜ 
o ̔Ǭ ̤̒ɽ̩̞̔ ̘ʚ̘̩̠˿ 
o ̜̰Ȏ˿̩˫́ ȥʗ̜̩̐ ʲʠɖ̞̩ 
o ľ̜ ̱ʠ̀ ̤ɺ̘̩̔˿ 
o ̘Ȉ̕ǭ ʨ̢̨̱ʠ̣˿ 
o ̡̱ɧ ˭̎ʨ ̤˫̡ʗ̕˿ 
o Żǲ˿  ȥʗ̜̩̐˿ʜ 
o ̩̠̇ ̘ʚ̘̩̠˿ 

 

i. ̖ʩ̖ ̱̠ˢ˿̱ʍ ʘĹ̞ ̩
˭̡̨̤̩̓ ʨ̨̤̟̒ ˿̟ʎ.  

ii. ̘ʚ́̐˿ ˮʹ̒ ̡̨̱̖̤ 
̡̰ǬǮȤ̱Ŗ ˿̩ʗ̞̞, 
ɵɻ˿̡̩ ʨ̨̤̟̒ ˿̟ʎ. 
 0м 

                                                                                                                                                                      ˹˿ǯ̡ ол 
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˱̱́ȧɺ-˱ ̪́Ȥʩɺ Ŀ̡̞̩ʡ̞ 

̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̞̐ Ŧṟ ̞Ȥ ̡̱ ̨̖̤ ̡̖ ʨ̣̞Ĺ̞. ˹̱̜Ȥ ̜  ˄ˆˏ ̖ ʩ̖ ̩̒ĸ̣̞̐ 

̛̩ʨ̒ Ĺʛ̜̌ ̜̥Ǭ ˳̖ȤȎ̡ĸ ̔ĸ̡ǭ. ɛ̩̱̞ŗs˿ ˭̛ʓ̩̤ ̛̩ʨ̱̞̒Ȥ ̤̫̜ ˄ˆ̡Ļ  ̜̌ ˭Ǭ̪̔ĺɺ ̠̩̚ ȍ̜ 

̱̜Ȥ ̜ ɛ̩̱̞ˢŗ˿ Ŀ̞̩˿̩̟˿ɺ ̜ŗȤ ̖ʓ̩̞̩ Ǭ̜˿  ̘̖̜̔ ̤̪˿˅̜̌ ˼ʪȤ̌  ˱̎ ̤̠̤̩ Ȍ̞ ʐǯ̞. 

̱̜̜ ʨ̣̞ ̞˱ ́Ȥ̪ʩ̜ ̤̗̥̩ ̱̞ˢƍ̒ ľ̜̞ ʲ̣ʓ ̱ĸȤȔ́̒ ʨ̞ ʐǯ ̞ . ̨̡̤̞˫ ˭̕ʓ̞̖̞ ̤̗̥̩ ʲ̣ʓ̞̩ 

̳̕ʗ̡̞Ǭ Ĺʛ̜ ̤̗̥̩ ʨ̢̱ˠ̣ ˭̡̩̖̞̕ĸ ˭̡̢ʓ ̱ʧ. ˭̱̖ĻǬ ʨ̣̞Ȥ̱Ŗ ˱̱́ȧɺ Ŀ̡̞̩ʡ̞ ̡̪ǉ Ȍʐǝ 

˿̟ ̪́Ȧ̜ ̤̥̩̔ ̤̗̥̩ ̱̒ˡ̟ǯʜ ̤Ȥȥ̱ʧ̖̔ ̩̒ĸ̣̞̐ ̜ŗȤ ̠̩̚ ́Ȥ̖̩ ̠̔ ȥɘ̩̐̒ ̱̞ˡ̩̔ ̪́Ȧ̜̌ 

ʲ̣ʓ̞̩  ̱̞ˡɽ ˿̟Ȥ̖. 

ʨ̣̞̞ ̤ɺ̚Ȥ̕ ɛ̩̱̞ˢŗ˿ ̤̜̩̇ ̡Ʒ̖̩˿ɺ ̤̥ ̳̖ǭ ˿̩̩̚̕  ˼ʪȤ̌ ̪̔Ȧ̜̌ ̨̤̪̠̪̤ʩ̜ ˭̒ʓ̡̢ʓ ̱ʧ. 

̘ʚ́̐˿ ̛̩ʨ̱̒ʍ ̡̪̔́Ǭ˿̜ ˭̡̩̟̞̐̕ Ĺʛ̜ ̤̗̥̩ ˱̱́ȧɺ-˱ ̪́Ȥʩ̱ɺ ˯́ʏɺ ľ̜̱ʧ̞̔ 

̤˫ʨ̩̖̞̕ ˿̟ ǭ̱ɧ.   

̱̒ˡ̟ǯʜ ̥̩ ̤Ȥȥ̱ʧ̖̔ ̜̩̕ʓ ˼ ̨̤̱̤ˠ ̱ ̒ˡ̟ǯʜ ̱̤ˡ̞̩ ̪̚ʢ̜̌ ̤̥ ̡̖ ̱̤ˡ̞̩ ̪́Ȧɺ̡̠̌ ̤̥̩̞ 

̪̔ĸʨ̞ ʐǯ ̡̖ ˭̟̒, ̖ ̡ ˿̌ʐǯ ̤̥ ˿ǚ̩̞̎ɺ Ŀ̞̩˿̩̟˿ɺ̡̠̌ ̛̤̥̩ŗ ʩ̜̌ ʲ̣ʓȤ̞ ˳̖ȤȎ ˿̦ 

ʐǯ ̞. 
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ȥɘ̡̩̐̒ 1 : ̘ʚ́̐˿̞˿ ̤̥ ˹ˍ ̘ʗ̞Ȥ̒ ˳̘̩˫́ ɻ ̠ȍ ̪́Ȧ̜ ̤̗̥̩ ɖʚʨ̟̒ ̤˿̨̤ ˿̟ʎ. 

ȥɘ̩̐̒ ̜ƶ̌ɺ 1.1 : ̘ʚʳ̠˿ ˭̡̢ʓ̡̩̒ ̜  ̘̒ʚ́̐˿ ̤  ̥˺̡̩̱ʍ ̘ʗ̞Ȥ̒ ˳̘̩˫́ ̥Ƚ̖̩ ́ȥʎ. 

˿̩̠̞  : ˿̩̠ẕ́Ƅ̔ 01       

˱̱ȧ́ɺ ̘̠ : 

¶ ̘ʚ́̐˿̱ʍ ̥ ̩˹  ̱̘ʗ̞Ȥ̡̠̒  ɾʡ  ˿ɖʚʨ̟̒ ʨ̨̤̟̒ ˿̟ʎ. 

 

˭Ȥ̒ʗ̞́̒  : 

¶ ̘ʚ́̐˿ ̤˫̟̅˿̡̠ ɖʚʨ̟̒ ̥̩ ˺̡̩ ̛̩ʨ̒ ˿̟Ȥ̖̩̱Ŗ ˭̡̢ʓ̩̒ ̡˭ ȧ̡ ̱Ǭʜɺ   
     ̪́Ȧ̜ 

 

˭̡̩̖̞̕ ̱̞ˡɽ ˿  ̦ʐǯ ̤˫˿ʠ̘ ̤  ̥̱̞Ȏɺ : 

¶ ̘ʚ́̐ ˿̤  ̥˹  ̱̘ʗ̞Ȥ̒ ̱˿ˡ̨̤̌ 

¶ ̘ʚ́̐˿̱ʍ ̥ ̩˹  ̱̘ʗ̞Ȥ̒ ̱˿ˡ̨̡̤̠̌ ɾʡ˿ ɖʚʨ̟̒ 
 

̘̩̎ɺ ̤̪̠ˆɺ ̤̗̥̩ ˳̨̘̱̤̔ : 

¶ ̡̱ɧ ˭̒ʚĸˆ̡ ̥̟̥̩ ̘ʚ́̐˿ ̘ʗ̞Ȥ̒ ˳̘̩˫́ ̱̤ˡ̞̩ ˄ˆȤ ̤̜̄ ̤̩˿ź̩̆ ˿̟Ȥ̖. 

¶ ̱̤ˡ̞̩ ́Ǭ ̘ʚ́̐˿̱ʍ ˳̘̩˫́ ̥̩ ̘ʚ́̐˿ ʨ̔ʓ̩̩̟̱́ʍ ˯ǭ ̡̱̖Ǭ ˳̘̩˫́ ̥Ƚ̖̩ ́Ȧ. 

¶ ̘ʚʳ̠˿̞Ȥ ̤̗̥̩ ̘ʚ́̐˿ ˳̘̩˫̡̠́ ɖʚʨ̟̒ ̤ ̥ ˺̡̩̱ʍ ˭ʗ̓˿̖̞̓ ɖ˖̡̗̚ ˄ˆȤ ̤̜̄ 

̤̩˿ź̩̆ ˿̟ʎ. 

˯́ʏɺ ̥̩ ̒ĸ̱̤ˠʜ˿̟̞̐ ̤̗̥̩ ˳̨̘̱̤̔ :  

¶ ˮ̩̖̔ ̥̩ ɛǭ̩̖̔ ˭ʐʚȤ ˳̘̩˫̞́ĸ ̥Ƚ̖̩ ́ȥʎ. 

¶ ̜̕ʓ ̤̪˿ˆɺ ˺˿˿̱ʍ (CPU) ̤ ̜Ȥʨ̒ ɾʡ˿ ˳̘̩˫̡̠́  Ŀ̞̩˿̩ʚǬ̡̞ ̘̪̥̪Ȍʡ ˿̟ʎ. 

ř̩̐Ǭ̜˿ ̱̞̔ʪɺ : 

¶ ̘ʚ́̐˿ ˮʹ̒ ˭Ȥ̒ʗ̩̠̇ ̘̥ˆ˿ɺ 

¶ ̤̜ʗ̘̐ 

o https://pc.net/helpcenter/answers/peripheral_device_examples 

o https://www.computernetworkingnotes.com/networking-tutorials/computer-peripheral-

devices-and-their-functions-explained.html 

o https://schoolworkhelper.net/computer-components-and-specifications/ 
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Ĺ̞ʩɺ Ȕ̡ʓ 

̘ʚ́̐˿ ̘ʗ̞Ȥ̒ 

̘ʚ́̐˿ ̘ʗ̞Ȥ̒ ̞ȧ ̘ʚ́̐˿̞̌ ̤ɺ̚Ȥ̕ ˳̘̩˫̞́ĸ ̡̖ ̖ɽǬ ̘ʚ́̐˿ ̡ʕ̥̱ʍ ȥʗɻ̞̒̌ 

̤ɺ̚Ȥ̡̩̒̕ĸ ̖̪̒. 

̘ʚ́̐˿ ̘ʗ̞Ȥ̒ ɛʝ  ̘

˹Ḻ̖́˿̌ ̡̱̖̤ ̨̱̚ˡ̱̥ˢ ̘ʗ̞Ȥ̒ ˳̘̩˫́ ˯̒. ˹̱Ǭ̥ ˺̡̩ ̤̩̜̩̖ʓ ˿̩ǚ̎ 3˿  ̡̪̱̌ƶ: 

1. ɾ˄˿̞ ̤̥ ̞ǯʜɘ̡ʜ̡ ̡̪ȥ ˮ̩̖̔ ˳̘̩˫́  
2. ɽȔ˿̞ ̥̩ ̤˫̔ʗ̢˿̞ ̡̪ȥ ɛǭ̩̖̔ ˳̘̩˫́ 
3. ̰̔̏ ̡̩̕˿̞ ̱̥ˢ ̤̪̐ ̡̩̕˿̞ ̡̪ȥ ˮ̞̖̅  

̤̜̥̟ ˳̘̩˫́ ˹˿˿̌ ̡̩̎ ̡ ̪ǉ ˿̩ǚ̎ Ĺˍ̘̞˿̌ ̡̱Ȥ ̱ʧ.  ̤˫ʐĸ̒ ̪̒Ʒ - ̘ ̖̍ ̜̩ǲ ̜̒˿ ̡̩̕˿̞ 
(CD-ROM) ̜ŗȤ ˼̌̚ ˹ˍ ˯ǭ ̔Ǭ̒ ̱̥ˢ ̤˫Ř̒ ̡̪̎ ̤̥̌Ȥ ̛̩ʨ̒ ˿̦ ̥̪Ĺ ̞ (˹ʨ̌ ˹̞ ˮ̩̖̔ ̱ʧ). 
˹̱̤ˠ ̜ ̤ ˫ʐĸ̒ ̪̒Ʒ̞˿̌ ̔Ǭ̒ ˯ǯǬ̦ Ĺʛ̜ ̌̔  ̛̩ʨ̒ ˿̦ ̥̪Ĺ ̞ (˹ʨ̌ ˹̞ ɛǭ̩̖̔ ̱ʧ). 

̘ʗ̞Ȥ̒ ˳̘̩˫́ ̩̚ˍ̡̟ ̱̥ˢ ˭̛ʓȤ̡̟̒ ˰Ȼ̞ ̥̪Ĺ ̞. ˳̩̥̟̔̐ ̡̢̱̞Ȥ ʘ̥̪̖ĸ ˳̘̱̞ˢŗ ˿  ̟̱ ̖́ 
ɽȔ˿̞ĸ ̤ʨ ˿ ̟ ̪́Ȥ̜ ̩̚ˍ̟ ˳̘̩˫̞́ĸ ̱̠̤ ̤̪Ĺ̠̞ ̥̪Ĺ ̞. ˺ ˭̟̒ ̜  ̜̕ʓ ̤̪˿ˆɺ ˺˿˿̞ ǯ ̦
̢̰̔ʓ ̪̒Ʒ ̡̩̕˿̞ĸ ̤ʨ ˿ ̟ ̛̩ʨ̒ Ĺʛ̜ ˭̛ʓȤ̟̒ ˳̘̩˫̞́Ĺ. ˹̱̤ˠ ̜  ˭̛ʓȤ̟̒ ˳̘̩˫́ ˭ȧ˿ʡ̒ 
˳̘̩˫́ ̱̠̤ ̔  ̱̪́ Ȥ. ̱̚ˡ̱̥ˢ ̱̖̩̔ ̱̜̜ ˳̘̩˫́ ɖ˖̗̚ ̡  ̤̪̠ḻ́ɺ ȍ ̩̚ˍ̟ ˳̘̩˫́ ̪̖́ ̘̜̐ĸ 
˭̡̩̖̞̕ ̱̞ˡɽ  ˿̟ʎ. 

̘ʚ́̐˿ ̤˫̟̅˿  

 

 

 

 

 

 

 

 

 

 

 

  

ˮ̩̖̔ ˺˿˿ 
ɛǭ̩̖̔ ˺˿˿ ̘̩̠̖ ˺˿˿̞ 

 
ˮ̩̖̔ ˺˿˿̞ ɛǭ̩̖̔ ˺˿˿̞ 

̜̒˿ ˺˿˿̞ 

̜̕ʓ ̤̪˿ˆɺ ˺˿˿̞ 

(CPU) 

˭˫˿ ́Ǜ̜̒  ̞̥̩ 

̒ʗĹ˿ ˺˿˿̞ 

(ALU) 

̘̩̠̖ ˺˿˿̞ 

̜̒˿ ̱̟ƍ̨̤̟̞̒ 

˭˫˿ ́Ǜ̜̞̒ 

̤̥ ̩̒ʗĹ˿ 

˺˿˿̞ (ALU) 

ʝ̘̞ 1.1.1 ̘ʚ́̐˿ ̤˫̟̅˿ 
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1. ˮ̩̖̔ ˺˿˿̞ 

̱̜ ̜˺ ˿˿̞ ̤̜ Ȥʨ̒ ̡Ȥ̱Ȥ ̘ʚ́̐˿̞̌ ̔Ǭ̒ ˯ǯǬ̦ ˿̟̖ ˳̘̩˫́ ɖ˖̡̗̚ ʎ. ̱̜ˍ ȍ 
̘ʚʳ̠˿ ̞̩ ̥̩ ̘ʚ́̐˿̞ ˭̟̒ ̤ɺ̚Ȥ̡̩̒̕ĸ ̔ĸ̡ʎ. ˮ ̩̖̔ ˳̘̩˫́ ̜ŗȤ ̘ʚ́̐˿̞̌ ̱Ǭʜɺ ́̒ 
̥̪Ĺ ˮ˿̩̟̞̌ ̱̒ˡ̟ǯʜ ̘ʚ̡ʗ̖̞̒ ˿̟ʎ. 

 

2. ̜̕ʓ ̤ ̪˿ˆɺ ˺˿˿̞ (CPU)  

̜̕ʓ  ̤̪˿ˆɺ ˺˿˿̞ (CPU) ̘ʚ́̐˿̱ʍ ̱̜ˡ̦̞ ̱̠̤ ̤̪̠Ĺ̞ ̥̪Ĺ ̞. ̜̕ʓ  ̤̪˿ˆɺ ˺˿˿̞ 
̜ŗȤ ̥̪̜ ˮ˿̩̟̱ʍ ̜ ̔Ǭ̒ ̤̪˿ˆɺ Ŀ̡̞̩ʡ̞ĸ ̤ɺəʗ̐ ˿ ̟ʎ.  ˹̜ŗȤ ̔Ǭ̒ ˮ̞̖̞̅,  ˭̟̜̒Ȍ̪ 
ɛǭ̙̠ ̠̩̚ȍ̜ ̤̥ ˳̨̘̱̤̔ ̜̩̠̩ (ľ̜̱ʠ̀) ̤̪˿˅̜ ˄Ȏ ̱ ʧ. ̱̜̜ŗȤ ̘ʚ́̐˿̞ ǯ ̦˯ ǭ ˄̞ʣ 
̱˿ˡ̨̡̤̠̌ Ŀ̞̩˿̩ʚǬ̡̞Ȥ ̘̩̠̖̞ ̱ʧ.  

̜̕ʓ  ̤̪˿ˆɺ ˺˿˿̞, ̘̥̒ ̤̗̥Ȥ ̤˫̟̅˿ ̡ʗ́ ǯ̖ĹȤ ̤̜Ȥʨ̒ ̱ʧ. 

¶ ˭˫˿ ́Ǜ̜̞̒ ̥̩ ̩̒ʗĹ˿ ˺˿˿̞ (ALU)  

¶ ̜̒˿ ̱̟ ƍ̨̤̟̞̒ 

¶ ̘̩̠̖ ˺˿˿̞ 

˭˫˿ ́Ǜ̜̞̒ ̥̩ ̩̒ʗĹ˿ ˺˿˿̞ 
(ALU)  

˭˫˿ ́Ǜ̜̞̒ ̥̩ ̩̒ʗĹ˿ ˿̩ʗ̞ ˄̞ʠ̱̠ˍ 
Ŀ̞ ̩˿̩ʚǬ̡̞ ˱ƹ ˿̟ʎ. 

̜̒˿ ̱̟ ƍ̨̤̟̞̒ 

 

̜̒˿ ̱̟ ƍ̨̤̟̞̒ ̜̕ʓ  ̤̪˿ˆɺ ˺˿˿̞ ǯ ̦ɖˍƹ̡̩ ˯̒. 
˭˫˿ ́Ǜ̜̞̒ ̥̩ ̩̒ʗĹ˿ ˺˿˿̱ʍ Ŀ̞̩˿̩ʚǬ̡ ̞˭ ̡̢ʓ 
̔Ǭ̒ ̡̩̒˿̩ʡ˿̡ ̩́̎̚ ˿̟ ˯̒. 

̘̩̠̖ ˺˿˿̞ ̘ʚ́̐˿ ̘Ȉ̕ǭ̱ʍ ˄̞ʣ  ˳̘̩˫́ ̘̩̠̖̞ ˿̟ʎ. 

 

3. ɛǭ̩̔ ̖˺˿˿ ̞ 

̘ʚ́̐˿̱̞Ȥ ́ȧ ̠̖̚ ̱̒ˡ̟ǯʜ, ̠ ̚ ̩́ Ȥ̱Ȥ  ɛǭ̩̖̔ ˺˿˿̞ ̤ǯ ʫ  ˳̘̩˫̡́ʡȥ. ̱ ̜ ̱ȍ 
̘ʚʳ̠˿ ̞̩ ̥̩ ̘ʚ́̐˿̞ ˭̟̒ ̤ɺ̚Ȥ̡̩̒̕ĸ ̔ĸ̡ʎ. ɛǭ̩̖̔ ˳̘̩˫́ ̜ŗȤ ˄Ȏ ̡ ȧ̱ʍ ̘ʚ́̐˿̞ 
˳̘̱̞ˢŗ ˿  ̟̱ ̖́ ̡̩̎Ǭ ̱Ǭʜɺ ́̒ ̥̪Ĺ ˭ʐʚȤ ̱̒ˡ̟ǯʜ ̘ʚ̡ʗ̖̞̒ ˿̟ ȍ̜ʎ. 
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ȥɘ̐ ̩̒ ̡1         : ̘ʚ́̐˿̞˿ ̤̥ ˹ˍ ̘ʗ̞Ȥ̒ ˳̘̩˫́ ɻ ̠ȍ ̪́Ȧ̜ ̤̗̥̩ ɖʚʨ̟̒ ̤˿̨̤ ˿̟ʎ. 

ȥɘ̐ ̩̒ ̜ƶ̜̌ 1.2 : ̘ ʚr̠˿ ˭̡̢ʓ̩̒ ̡˭ ȧ ̡̘ ʚ́̐˿̞ĸ ̤̥ ̘ʗ̞Ȥ  ̒˳̘̩˫́ ̱̒ˢ̟̩ ́ȥʎ. 

˿̩̠̞                      : ˿ ̩̠ẕ́Ƅ̔ 01 

˱̱́ȧɺ ̘̠             :   

¶ ̩̒ĸ̣Ǜ˿ ɖʚʨ̟̒ ˭ȧ̡ ̘ʚʳ̠˿ ˭̡̢ʓ̩̒ ̥Ƚ̖̩ ́ȥʎ.  

¶ ˭̡̢ʓ ̩̒ĸ̣Ǜ˿ ɖʚʨ̟̒ ȥʗ̞̐ ˿̟ʎ. 

˭Ȥ̒ʗ̞́̒             : 

¶ ̘ʚ́̐˿̱ʍ ̤̥ ˹ˍ ̘ʗ̞Ȥ̒ ˳̘̩˫̡̠́ ɾʡ˿ ɖʚʨ̟̒ 
o ̤˿̤̖̱ʍ ̡ʗ̞́ ̤̥ ̱ʧ̞́ 
o ̰̔̏ ̪̒Ʒ ̩̕ʚ̡̩̒ 
o ̱̜ˡȥ̟̱̌ʍ ɖʚʨ̟̒  
o ̤̤ɺ̛̩ʨ ɛ̱ʧ̢ ̜̒˿̞ (RAM) ɖʚʨ̟̒ 
o ̢̰̔ʓ Żǲ˿ ˭ȧĻʜˏʜ̡ (VGA) ̤̥ ̢ɧ̔ 

¶ ̡́ĺ̜ 

¶ ˯ǯ̦ Ǭ ˿̟ ˯ǭ ̜̰Ȏ˿̩˫́ 

¶ ˭̱̠ʨ̱̞Ȥ ̘ˆ ̱̤ˠ̡̩ 

 

˭̡̩̖̞̕ ̱̞ˡɽ ˿  ̦ʐǯ ̤˫˿ʠ̘ ̤  ̥̱̞Ȏɺ : 

¶ ̤̪˿ˆɺ ̡ʗ́ ̤̥ ̱ʧ̞́  

¶ ̰̔̏ ̪̒Ʒ ̩̕ʚ̡̩̒  

¶ ̱̜ˡȥ̟̱̌ʍ ɖʚʨ̟̒ 

¶ RAM ɖʚʨ̟̒  

¶ VGA ̤̥ ̢ɧ̞̔  

¶ ̡́ĺ̜  

¶ ˯ǯ̦Ǭ ˿ Ĉ̟˯ ǭ ̜̰Ȏ˿̩˫́  

¶ ˭̱̠ʨ̱̞Ȥ ̘ˆ ̱̤ˠ̡̩  
 

̘̩̎ɺ ̤̪̠ˆɺ ̤̗̥̩ ˳̨̘̱̤̔ : 

¶ ̡̱ɧ ˭̒ʚĸˆ̡ ̥̟̥̩ ̘ʚ́̐˿̞ ̥̩ ˹ˍ ̘ʗ̞Ȥ̱̒ʍ ɾʡ˿ ɖʚʨ̟̒ ̱̤ˡ̞̩ ˄ˆȤ ̤̜̄ ̤̩˿ź̩̆ 
˿̟Ȥ.̖  

˯́ʏɺ ̥̩ ̒ĸ̱̤ˠʜ˿̟̞̐ ̤̗̥̩ ˳̨̘̱̤̔ : 

¶ ̩̒ĸ̣Ǜ˿ ɖʚʨ̟̒ ˭ȧ̡ ̘ʚʳ̠˿ ˭̡̢ʓ̩̒ ̥Ƚ̖̩ ́Ȧ.  

¶ ˭̡̢ʓ ̩̒ĸ̣Ǜ˿ ɖʚʨ̟̞̒Ȥ ʨ̨̤̟̒ ˿̟Ȥ̖. 

ř̩̐Ǭ̜˿ ̱̞̔ʪɺ : 

¶ ̘ʚ́̐˿ ̤̜̄ ˭Ȥ̒ʗ̩̠̇ ̘̥ˆ˿̜  

¶ ̤̜ʗ̘̐ 

¶ https://www2.clarku.edu/offices/its/purchasing/recommendations.cfm 

https://www.oracle.com/big-data/index.html
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Ĺ̞ʩɺ Ȕ̡ʓ 

¶ ̘ʚ́̐˿̱ʍ ̥̩ ˹ˍ ̘ʗ̞Ȥ̱̒ʍ ɾʡ˿ ɖʚʨ̟̒  

 

o ̤̪˿ˆɺ ɛʝ̘ ̤̥ ̱ʧ̞́  
̤̫̜ ̘ʚ́̐˿̞ĸ ̜ ̜̕ʓ ̤ ̪˿ˆɺ ˺˿˿̞ (CPU) ˼ ̱ɧ ̘Ȉ̕ǭ̱ʍ ̱̜ˡ̦̞ ̱̠̤ Ŀ̞ ̩˿ ̟ʎ. ˹̞ 

̜ʪ ɘ̡ʜ̡̌ ̤ɺ̚Ȥ̕ ̡̖ ˭̟̒, ˹˿  ̜  ̱̜ˡ̱̥ˡ̱Ǭ ȍ ʨʨ̕ ̰̩̔̏˫́ ̥̩ ̜̒˿ ̘Ȉ̕ǭ ˭̟̒ ̤̪˿ ̱ ɻ̤Ȥ 
̡̘ǭ̖ ̱̚ˡ̱̥ˢ ˳̨̘̱̤̔  ˹ĸ̡ Ŀ̞ ̩˿ ̟ʎ.  

CPU ̒ ̩ĸ̣̱̐ʍ Ȍʐǝ̡Ǭ ̤̜̄ ̪̔Ȥ ̤̩̜̩̖ʓ̱̞Ȥ ˭̡̜ ̡̢̱̞Ȥ ̤̩ɺɛ̔ ̩ʎ˿ Ż̘̞ĸ ̱ ȧ̡̡ ̌
Dual Core, Quad Core ̱̥ˢ ̡̒Ǭ ̤˿̤ ̖Ĺˍ̘̞ĸ (˹ĸ ̒ȥ Ż̘̞ĸ ̜̒) ˹ĸ Ż̘̞ĸ ̱̠̤ ̤̠˿ʎ. 
̪̔Ȥ ̱̘̟ ̘ʚȌ ˺ĸ ̱˿̡̱ȥ̞˿̌ ̤ʨ ̡ ̖ ɽ˘ ̥̟(Core) ̤ ˫̀ʓ̡̩ ̡̪ǉ ʨ̞ ̥̪Ĺ ˭̟̒,  ̒ȥ ̩̘̒ ˄Ȥĸ 
̤̥ ʨȎʡ ̘˫˿̡̩ĸ ̜ŗȤ ˄̞ ʠ̠ ȥ̡̪̟Ȍ ˳̨̣̐Ǭ̡̞̌ ̪̒ɨ̞ ̥̪Ĺ ̞. 

̘ʚ́̐˿̱ʍ ̤˿̤̖̱ʍ ̱ʧ̞́ Ǯ̟̞̐ Ĺʛ̜ ̤̗̥̩ ˹ ˍ ̨̤̘Ȥ̔ ̱ʧ̞́, ̚ˏ ̤˿̤̖̞ ǯ̦ ˯ǭ ̥ ̟
ɛ̜ ̩̞̐ ̡̪ȥ ʨʨ̕ ľ̜ ǭ̱ɧ.  

̤̩̜̩̖ʓ̱̞Ȥ ̤˿̤̖̞˿, ̤̪˿ˆɺ ̱ʧ̱̞́ˍ ɻȧ̜, ̤ ̨̘Ȥ̔ ̱ʧ̞́ (clock speed) ̡ ̖ ˭̟̒, ˹̞ 
̱̜́ ̩̥ ʗƶ̨̤ (MHz) ̤̥ ŗ̩́ ̥ʗƶ̨̤  (GHz) ̡ ʡȤ ̜ȥȧ ̠̚ʎ. 

 

ʨȤ̱̎ˢ̨̤ ̘ʚʳ̠˿Ȥ̞ ̤̗̥̩  

˼̚ ̜ʎ̱ľˡ̱̤ ˡ̧̨ƶ ʨȤ̱̎ˢ̨̤ ̡̩̖̞̕ ˿̟Ȥ̱Ȥ ̖ɺ, ̘̥̒ ̪̔ĸ̡̱̖ ɖ̡̞̟ ˭ȧ̜̖̞́ Ĺʛ̱̜Ȥ ˼̌̚ 
̤˿̤ ̖ɛʝ̘  ̤̥ ̱ʧ̞́ Ǯ̟̞̐ ˿̦ ̥̪Ĺ ̞. 

1. ʨȤ̱̎ˢ̨̤ ̞ ǯ ̟̤  ̥Pause  ̞ǯ  ̟˹  ˿̜ ˭ ̡̨̤̩̱̓ʧ ȍ ̒  ̔Ĺʛ̱Ȥ̜, ̱̥ˢ 

2. My Computer ̜  ̱̥̒ˢ ̘ʚ́̐˿ ǭ̟̞ ̜̒ ˭ʎ˿̖ ̜̒ ̱̥ˢ ˮ̟ɺ̛̞ ̱̜ȧ̡ ̜̒ ̱̥ˢ ̔Ļǝ-
ĸʡĸ (Right-click) ˿ ̟Ȥ.̖ 

3. Pop-up ̱ ̜ȧ̡ ǯ̦ ř̩̐˫́ ̱̒ˢ̟Ȥ̖.  

˱̥̒ ̤̗̥Ȥ ʨ˿ʠ̘ ˹ĹȤ ˹˿̌ ̘̥̒ ̪̔ĸ̡̱̖ ˳̡̩̥̟̠̔̐̌ ̤̜̩̖ ̘Ȉ̕ǭ ř̐ (System 
Properties) ˿ ʪ˘̡ĸ ʨ̡̰̒ ˿̟ʎ. ̘ Ȉ̕ǭ ř̩̐˫́ ˿ʪ˘̱ʧȍ, ̤ ˿̤̖̱ʍ ȥ̨̣̘̩̔˿̞̩ (˳̩̥̟̞̔̐ĸ ̱̠̤ 

Intel ̱̥ˢ AMD), ̤˿̤ ̖ˮ ˿̰ǭ̞ (˳̩̔. Core 2) ̤̥ ̱ʧ̞́ (˳̩̔. 1.86 GHz) ̔ĹȤ̖. ʨȤ̱̎ˢ̨̤ ̡̖ 
˭ȧ̡̩̔ ̤̗̥̩ ̔, ˹̞ ˼̌̚ ̘Ȉ̕ǭ ˮ˿̩̟̞ ̔ ̱̘Ȥ̡ʎ. ̘̥̒ ̪̔ĸ̡̱̖ ʨȤ̱̎ˢ̨̤ 8 ̱  ˳̩̥̟̱̞̔̐Ȥ x64 
̤˿̤̖ ̞̜  ̒64-bit ̱̜̱̥ʐɺ ̘Ȉ̕ǭ̞ĸ ̱̘Ȥ̡ʎ.  

https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/jargon/w/winkey.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/jargon/p/pausekey.htm
https://www.computerhope.com/jargon/m/mycomput.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/jargon/s/startmen.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/jargon/r/righclic.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/jargon/r/righclic.htm
https://www.computerhope.com/jargon/r/righclic.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/jargon/s/systemproperties.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/comp/intel.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/comp/amd.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/jargon/c/core2.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/jargon/g/ghz.htm
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://www.computerhope.com/jargon/num/64bit.htm
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                                     ʨȤ̱̎ˢ̨̤ 8  ̱  ̘Ȉ̕ǭ ř̩̐˫́ ˿ʪ˘̡ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʨȤ̱̎ˢ̨̤ 7 ̘Ȉ̕ǭ ř̩̐˫́ ˿ʪ˘̡ 

https://www.computerhope.com/cdn/big/systemproperties.jpg
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ʨȤ̱̎ˢ̨̤ 8 (Windows 8) ̘ʚ́̐˿̱ʍ, ˹̞ "Intel (R) Core (TM) i7-2600 CPU @ 3.40 GHz 3.40 
GHz." ˱Ȥ̱̌ʠ ̤˿̤̖̱ʍ ̡̱̱̦̗  ̖̩̜̞ ̤̥ ̤̜̩̜́ ̡̖ ˭̟̒, Core i7-2600 ̤ ˿̤̖̱ʍ ˮ˿̰ǭ̞ 
̱ʧ, ̤ ˿̤̖̱ʍ ̱ʧ̞́ 3.40 GHz ̱ ʧ.  

̡̖ ̤˿ ̤̖̞ĸ ɻ̠ ȍ ̪́Ȧ̱ɺȍ ̤ ̪̠Ĺʡ̜Ǭ ʨ̞ ʐǯ ˿ʜǝ  

¶ ̥̟(core) ́ ̐  ̖ 

¶ ̨̤̘Ȥ̔ ̱ʧ̞́  

 

̰̔̏ ̪̒Ʒ ̩̕ʚ̡̩̒  
 ˺̰̔̏ ǉ̨̤˿ ̡̩̕˿̞ (HDD), ̰̔̏ ̪̒Ʒ̞, ̰̔̏ ̪̒Ʒ̞ ̱̥ˢ ̨̡̤̩̟̓ ̪̒Ʒ ̞ȧ ̔Ǭ̒ ̩́̎̚ ˿̟̖ 

˳̘̩˫̞́Ĺ.  ˹ˍ ̔Ǭ̒ ̩́̎̚ Ĺʛ̜̌ ̛̩ʨ̒ ˿̟  ̖Žɺ̛˿ Ȕ̡ʓ ̩́̎̚ ̤  ̥˭ ˫Ĺ̒ ̱̒ˡ̟ǯʜ ɛ̔ ̩̖̞ Ĺʛ̜̌, 
̱ʧ̱̞́Ȥ ɷ̜ ̐  ̡̞̖ Žɺ̚˿ ̪̒Ʒ (Žɺ̚˿ Ȕ̡ʓ ˮ̱ʠ̘) ˹˿ĸ ̱̥ˢ ˲̌ ̡̩̎ ̡̪ǉ ɛ̜̩̞̐ĸ ̛̩ʨ̒ ̱ʧ. 
̱̜̜ ̪̒Ʒ̞ ̤̜́, Žɺ̚˿ ʳʗ̣ ̤ ̩̜̩̖ʓ̱̞Ȥ ̠̖̞̅ ʨ̞ ̥̪Ĺ ̩̚ˏ̡ĸ ̤̜́ ʐ̠̖̞́ ʩ̱̜Ȥ ̔Ǭ̒ 
Ĺ̞ʩ̜ ̥̩ ʡʩ̜ ˄Ȏ ˿  ̦̥ ̪Ĺ ̞. ̔Ǭ̒ ˹ĸ̟̩̒ ˭̥ʇ ɖʨˆɺ ˮ˿̩̟̞ĹȤ ɛ̱ʧ ̢̱ʧ. ˹̖ɺ ˹ĸ ˹ĸ ̔Ǭ̒ 
˿̩ǚ ̎(blocks)  ˭ ȧɖ˖̡̱̦̌  ̘̜̐ĸ ̱̥ˢ ɖ˖̡̱̦˿  ̌́ ̩̎̚ Ĺʛ̜ ̱̥ˢ ̡̖̪̒ ̠̩̚ ̪́Ȧ̜ ˿ ̦ ̥̪ Ĺ 
.̞ ̰̔ ̏ ̪̒Ʒ ̡̩̕˿ (HDDs) ʨ̠̅ʓ ̱̖ˡ̡̖ ˮ̞̖̅  ̡ʗ̞́ĸ ̡̖ ˭̟̒, ʨȎʡ̞ ̱̖ˡ̜̪ǭ ʨȍ̌ ̘ ̡̩ ̩́̎̚ 
˿̟ ˯ǭ ̔Ǭ̒ ̡̟̗̩ ̩̒̚ ́Ȧ. 
 

1956 ȍ IBM ʨ˄Ȥ ̥ȽȤ̡̩ ȎȤ, 1960 ́ ̐Ȥ̡̠ ɽʠ ̛̩̱́ʍ ȍ ̱̘ˡȎ ˭̟ɽǝ ̤̗̥̩ ̘ʚ́̐˿ 
(general-purpose) ̰̔̏ ̪̒Ʒ ̡̩̕˿ (HDDs) ɛ̩̖̕ ̩́̎̚ ˳̘ ˿̟̞̐ ̡̌̚ ̘Ǭ ʨ .̞ ˭̀ǚ̡̎ ̡̪ǉ Ȍʐǝ 
˿̟̖ ̠̔, ̔ ̰̏ ̪̒Ʒ ̡̩̕˿ (HDDs) ̱̜  ̨̜̤̩̖̞̓ ̖ʩ̖̜̒ ̱ ̤ˠ̡̩ (servers) ̤  ̥̱ ̘ˣȈ́ʡ˿ ̘ʚ́̐˿̡̠̌ 
̩̒̚ ˯̒. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

̰̔̏ ̪̒Ʒ̱ʍ ̡̩̕˿̱ʍ ̩̕ʚ̡̩̒ ˭̡̤Ȥ ̘ʚʳ̠˿̞̩ ̡̱̒ ̱̜̱̥ʐɺ ̘Ȉ̕ǭ̞ĸ ̜ŗȤ ̡̩ʗ̩̒ ˿̟̖ 
̠̔ ̘ʚȌ, ̱ ̥ˠǯ Ĺˍ̘̞ĸ ̤̗̥̩ ȥ̨̣̘̩̔˿̞̩ ʨ˄Ȥ ɛ˿̢̩̞̌ ̘Ǭ ˿̟ ˯̒.  ɛ̜ ̩̞̐̌ ̡̩̎ Ļ̩̎ ̞ɺ ˱̎ĸ 
̛̩ʨ ̒˿ ̟̖ ̱̜̱̥ʐɺ ̘Ȉ̕ǭ̞, ̔Ǭ̒ ɛǭ̨̤̩̘̖̞̓ ̤̗̥̩ ̞ɺ ˱̎ĸ ̛̩ʨ ̒Ĺʛ̜ ̤̥ ̱́ˡȧ ̘Ȉ̕ǭ 
̡ʕ̥̞Ȥ ̤̗̥̩ ̞ɺ ˱̎ĸ ̘ʚ̥̟̞̐ Ĺʛ̜ ̱ʧ.  

̔ǬĈ̒́̎̚Ĉ̩̩̕ʚ̡̩̒Ĉ̖́̐Ĉ̞˿̟ȧĈ̠̚Ȥ̱ȤĈɨƹ (bits), ̚ʎƶ̨̤ (bytes), Ḻ̠́ˢ̚ʎƶ 
(kilobytes), ̱̜́ ̩̚ʎƶ (Megabytes), ŗ̩́̚ʎƶ (Gigabytes), ̱̟̩̌̚ʎƶ (Terabytes) ̤ ̥ ̱̘̩̌̚ʎƶ 
(Petabytes)Ĉ̡ ̪ȥĈ˺ ˿  ˿̜ųȤ ̞.  

 
 
 
 

ʝ̘̞ 1.2. 1  ̰̔ ̏̒ ̪Ʒ ̡̩̕˿̞ĸ (HDD) 

https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://en.wikipedia.org/wiki/Data_storage_device
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://en.wikipedia.org/wiki/Data_storage_device
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://en.wikipedia.org/wiki/Magnetic_media
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://en.wikipedia.org/wiki/Disk_read-and-write_head
https://en.wikipedia.org/wiki/Block_(data_storage)
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://en.wikipedia.org/wiki/IBM
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://en.wikipedia.org/wiki/History_of_general-purpose_CPUs
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://en.wikipedia.org/wiki/Secondary_storage
https://en.wikipedia.org/wiki/Server_(computing)
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://en.wikipedia.org/wiki/Personal_computer
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=si&u=https://en.wikipedia.org/wiki/Personal_computer
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ʝ̘̞ 1.2. 2 ̘ ʚ́̐˿̞˿ ˮ̞̖̅ ̤ ̥ C: ̕ ̡̩˿̱ʍ ř̩̐˫ ́(Local Disk (C :)) 

̩̚ˍ̟ ̰̔ ̪̏̒Ʒ̞ĸ ̘̖̔ɺ ˿̟ ́Ǭ ˮ̅ ̞̖ ˳̘̩˫̞́ĸ ɻ ̠ȍ ̪́Ȧ̱ɺ ȍ  ̤̪̠Ĺʠ̠̌ ́̒ ʐǯ ̱Ȉ̡ʠ 
̠̪ʎ̨̤ǯ̡ ̱̜ˍ ̪̔ĸ̱ʧ.

¶ ˮ̞̖̞̅ 

¶ ɛ̜ ̩̞̐  

¶ ̤ɺ̚Ȥ̡̩̒̕  

¶ ˭̡̞̪̞  

¶ ̱ʧ̞́  

¶ ̜̰Ȏ˿̩˫́  

¶ ̡́ĺ̜  
 

 

¶ ̱ʧȌ˿̡̩  

¶ ̢˿ʓ̡̩̒  

¶ ˮ̟ĸ̣̩ ̡ 

 

 

o ̱̜ˡȥ̟̱̌ʍ ɖʚʨ̟̒ 

 

 

CRT Monitor 

 

LCD Monitor 

 

LED Monitor 

 
 

 
̱̚ˡ̱̥ˢ ˭̞ Ȍ̖̘̩̒ ʘĹ̞̩̱ʧȍ ̥̩ ȥ̡̱̱̤ˠȍ ̘ʚ́̐˿ ̱̜ˡȥ̟̌ ̛̩ʨ̒ ˿̟ǭ. ̱ ɺ̡̩ ʨʨ̩̕˿̩̟ ̥̪̎, 

̱̜ˢ̨̤̟̒ ̤̥ ̡ʗ̡̐ʡȤ ʐĸ̒ ̡̖ ˭̟̒, ˺̡̩ ɛʝ̘  (̡ʗ́) ǯ̖˿̌ ̱̚Ȍ̞ ̥̪Ĺ ̞.  
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1. CRT ( ˿̪̱̒ˢ̎ Ĺ̟̐ ̖)̦ ̱̜ ˡȥ̟̌ ̞

ʝ̡̘̩ˍȦ ǭ̟ ȥ̣ ̨̘̩̖̞̔ Ĺʛ̜ ̤̗̥̩ ̚ˏ̡̠ ̛̩ʨ̒ ˿̟  ̖˿ ̪̱̒ˢ̎ Ĺ̟̐ ̖ ̦(CRT) ̒ ̩ĸ̣̞̐ 
̱̜̜ ̱̜ˡȥ̡̟̌ ̠ ̛̩ʨ̒ ̱˿̱ʗ. ̱ ̜̜  ȥʛĸ̣˿̞Ȥ ̤̜̄ ɛ̠̚ ʨ̔ʔǬ ̢ĸǭ̞ĹȤ ʐǬ ˱̱̠ĸ̱Ƽˢ̡̖̠ 
ɛǭȍɕ̒  ǭ̟̞ĸ ̜̒ ʝ̘ ̤̩̔ȧ ̠̪̱ɧ. ˿̪̱̒ˢ̎ Ĺ̟̐ ̖̠̞ĸ ̞ȧ ɾʡ˿ ̡̢̱̞Ȥ ˹ĸ ˭Ȥ̞̒˿ 
˱̱̠ĸ̱Ƽˢ ̖ʨȌ̖̞ĸ ̥̩ ̡̒Ǭ ̱˿̡̦̟˿ ɛǭȍɕ̒ ǭ̟̞ĸ ˭̎˫ř ʚĸ̒ ˿̖̦̞Ĺ.  

CRT ȥʛĸ̣˿̞Ȥ ̤̜̥̟ ˮ̞̖̒ ̡̜̒Ǭ ̱ ̤ˡ̞̩ ́̒ ̥̪Ĺ ̖ɽǬ ̱̚ˡ̱̥ˢ ˿̩ʗ̞̩̠ ˺̡̩ ̛̩ʨ̒ 
Ĺʛ̜ ̖̟̒ ˿̟ ˯̒. ˺̡̩ ̟̚, ̡̪̪̔Ȥ̒ ̥̩ ɻ̠ ˭ț˿ ȥ̤̩ ɛǭ̨̤̩̘̖̱̓ʍ ȍ ˺̡ ̩ ˿̪Ǌ ̞̩ ̥̪Ĺ ̞. ̱ ɺ 
̡̱ȧ̡̌ ̛̠̩̩̞̔˿, ̤ ̪̥̪ʠʣ ̥̩ ʨ̢̨̡̤Ȧ̞ ̢̰̔ʓ ˺˿˿ ̱̞ˡ̩̔ ̪́Ȧ̜ ̱̥ˡ̗ ˭̥̤̔ĸ ̡ȧ ˯̒.  

2. LCD ( Ȕ̡  ̨̤̙Ʒ˿ ̤˫̔ʗ̢)˿ ̱̜ ˡȥ̟̌ ̞

LCD ̱̜ȥľ̟̞ ̡ ʗ̜̩̖̱̒ʍ ̡̘ǭ̖ ˭ǭ̖ʩ̖ ̩̒ĸ̣̱̞̐Ȥ ˹˿Ĺ. ̤̩̜̩̖ʓ̱̞Ȥ ˹̞ ʨȥʨ̔ 
̱̘̱̖̖ ˱̱̠ĸ̱Ƽˢ̎ ̱̔˿ĸ ̤̥ Ƞ̪ʩ˿̟̞̐ ˿̟̖ ̠̔ ˛ʠ̟̌ ˭̒ʚȤ ľ̜ ̩ȧļ̡̠ ̤˿̨̤ ˿̟̖ ̠̔ 
̡ʗ̐ ̱̥ˢ ˺˿ ̡ʗ̐ (̱̜ˡ̱̖ˡ̱ľˡɺ) ɖĸ̤ʠ̡ʡȤ ̤̜Ȥʨ̒ ̱ʧ. ʨʨ̕ ɛ̡̜̩̐ʡȤ ˮ̱̠ˢ˿̞ Ƞ̡̪̖ ̞ 
Ĺʛ̱̜Ȥ Ȕ̡ ̨̤̙Ʒ˿ ̨̤̟̞̒ ̥̟̥̩ ̜́Ȥ Ĺʛ̜ ̜ŗȤ ̢̰̔ʓ ˮ̟̞̅̐  ˄Ȏ ʨ̞ ̥̪Ĺ ̞.  

LCD ̱̜ˡȥ̟̱̌ʍ ˯ǭ ̡̩˄ ̡ Ȥ̱Ȥ, ˺̡̩̱ʍ ̤˫ʐĸ̒ ɛ̜̩̞̐ ̜̒ ˺̡̩ ̤̪̥̪ʠʣ ̡̚ ȥʗ̞̐ 
ʩ̜ʎ.  CRT ̱ ̜ˡȥ̟̌ ̱̜Ȥ ʨȎʡ̞ ̘ʚ̛̱ˢ̖̞̇ ˿̟Ȥ̱Ȥ ̖̪̒. ˹̱̜Ȥ ̜ ˺̡̩ ̪̌̚ʚ ̜ŗȤ ̡̩̖̞̕ ˿̦ 
̥̪Ĺ ȥ̤̩ ̠̪ɕ̱̌ˡɕ ̘ʚ́̐˿ ̤̗̥̩ ˆȎˆ ̱ʧ.  

̱̜̜ ̱̜ˡȥ̟̌ ̜ŗȤ ̤ɺ̱ɛˠ̣̐  ̡̞ ̖ ʝ̘ ̇ʓ̩ɻǭ˿ ̡̢̱̞Ȥ ʨ˿̰ǭ ʩ ̖̪ǭ ˭ ̟̒ ̅˫̠̅ ̡̚ĸ 
˯̒. ̱˿̱̤ˠ ̡̱̒Ǭ, ̱̜̜ ̡ʗ̱́ʍ ̱̜ˡȥ̟̱̌ʍ ̤̩̱ɕĸ̣ ˱̥̦ ɻ̠ĸ, ʨʨ̕ ̱˿ˢ̡̐ʡȤ ȥʛĸ̣̞̐ 
˿̟ ̖ʨ̌ ̨̤ȁ̟ ̱̖ˡ̡̖ ʝ̘̱ʍ ȥ̡̟̔ʓ̩̒ ̡̤ ̥ ȥ̟Ȥ̟̱̞̒Ȥ ̱̖ˡ̡̘ǭ̖ ̠̔ ̱̜ˡȥ̟̌ ʨ̱ɱ̖̞̔ĹȤ 
ʐĸ̒ ȥ̤̩ ˭ǋ ˿̩ʗ̞ĸ̣̜̩̱̒Ȥ̡ ˄ Ȏ ʨ̞ ̥̪Ĺ ̞.  

3. LED ( ˮ̱̠ˢ˿ ʨ̱̜ˢ̅˿ Ȍ̱ ̞ˢ̎) ̱̜ˡȥ̟̌ ̞

LED ̱ ̜ˡȥ̟̞̌ ̞ȧ ̡ʗ̜̩̖̒ ̡̱̱̦̗̱̘ˡ̱̦ˠ ̡̖̜̒ ̜̩Ȍʡ̞ʎ. ̱ ɺ̡̩ ̘̪̒ʡ ɘ̡ʜ̡ ̱̥ˢ ̘ˆɨɺ 
ˮ̱̠ˢ˿̞ ̤̗̥̩ LCD ̱̜ˡȥ̡̟̠̌ ̛̩ʨ̒ ˿ ̟̖ ˄˄ ʠ ˿̪̱̒ˢ̎ ɛǭȍɕ̒ (CCFL) ̱ ̡ȧ̡̌  ˮ̱̠ˢ˿ 
ʨ̱̜ˢ̅˿ Ȍ̱ ̞ˢ̎ ̛̩ʨ  ̒˿ ̟̖, ˆ˘ ̡ ̢̱̞Ȥ ̡ľ ʫ ˺̡̩ ̱ʧ. CRT ̤ ̥ LCĎ̡̠ ̡̩̎ ˭ǋ ʨȎʡ ̠̞̚ 
̛̩ʨ ̒˿̟̖ ȥ̤̩ LED ̱̜ˡȥ̟̌ ̘ʚ̤̟ ˍ̒˿̩ɼ ̱̠̤ ̤̪̠̱ĸ.  

LED ̱̜ˡȥ̟̱̌ʍ ˯ǭ ̡̩˄ ̡Ȥ̱Ȥ ˺̡̩ ˳̨̤̤ ˭̡̤̜̩̒ĹȤ ʐǬ ɛǭɨɺ̚ ȥ̘̔ʩ̜, ̪̥̪̟̚ ˿̟̖ 
ʨ̌ ˭ǋ ̤̰̩̐Ǭ̜˿ ̘̩ʚ̤ʚ˿ ̠̘̫̜̚ĸ ǭɩ̜, ˺ ̡̩ CRT ̱ ̥ˢ LCD ̱̜ˡȥ̡̟̠̌̌ ̡̩̎ ˿ʠ ̡̘ǭ̖ ˺̡̩ 
̱ʧ. ̕ ̡̩̖̞ ̡̖ ʨ̌ ̩̘̞̒ ̡̪ǉ ɛ̜ ̩̞̐ĸ ȥ̨̣̘̩̖̞̔ ̱̖ˡ˿̟ʎ. ˹  ˿̜ ˭̡̩˄̞ ̡Ȥ̱Ȥ ˺̡ ̩ ʨ̢̱ˠ̣̱̞Ȥ 
̡̖ ̡ľ ̤˫ʗ̢̔ ˿ ̡̪ȥ ˱̥̦ ̱̘̱̦ˠ ̱̜ˡȥ̟̌ ̤̗̥̩ ʨ̞̔ɺ ˭ț˿ ʨ̞ ̥̪Ĺ ̞. 

̘ʚ́̐˿ ̱̜ˡȥ̟̞̌ĸ ɻ̠ ȍ ̪́Ȧ̱ɺȍ ̤̪̠Ĺʡ̜Ǭ ʨ̞ ʐǯ ˿ʜǝ  

¶ ɛ̜ ̩̞̐ - ǭ̟̱ʍ ʨ˿ʗ̐ Ȍ́ ̜̪Ȧ̜  

¶ ʨ̱ɱ̖̞̔ - ɖȤǯ̟̞˿ ̔ʗ̢̖̞ ˿̦ ʐǯ ɖĸ̤ʠ ̖́̐  

¶ ̔ʗ̢˿ ˭ȧ̘̩̒ - ̔ʗ̢̖ ɛ̱ Ȉ̢̱ʍ ̘̦̠ ̥̩ ˳̤ ˭̟̒ ˭ȧ̘̩̞̒  

¶ ̘ˆɨɺ ˮ̱̠ˢ˿˿̟̞̐ - LED ̘ˆɨɺ ˮ̱̠ˢ˿˿̟̞̐ ̡ʗ̜̩̖̱̒ʍ ̘ ʚ́̐˿ ̱̜ˡȥ̟̌ ̤̜̄ 

̚ˏ̡̠ ̛̩ʨ̒ ̱ʧ.  
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¶ ʩǉ̱̞ˢ ˮ̩̖̞̔ - ̱̜̞ ˼̱̚Ŗ ̘ʚ́̐˿̱ʍ ̡̞̤ ˭ȧ̡ ̟̗̩ ̡̘Ǯ. ˹̞ ̘̪̟Ǜ ̖ɺ, ˼̌̚ ɛǭ̤,̜ 

̱̥ˢ VGA ˭ ̡̢ʓ ̱ʧ. ̡̖ ̘ʚ́̐˿ ˮ˿̰ǭ ̱̜ˡȥ̟̞̌ ̤̗̥̩ ˭ ˫Ĺ ̤̒ ɺ̚Ȥ̩̒̕ĸ̡ ̛̩ʨ̒ ˿̟ʎ 

(˳̩̔. DVI, HDMI ̱̥ˢ ̔ʗ̢̖ ̱˿̡̱ȥ̞). ̱̚ˡ̱̥ˢ ̱̜ˡȥ̟̌ ˹ĸ ɛǭ̤̜ ̤̥ ˹ĸ ˭˫ Ĺ̒ ̢̰̔ʓ 

ˮ̩̖̔ ̤ˍ̒ ̱ʧ.  

 

¶ ˆ̱̀ˢ̘̱̞ˢŘ ʨ̔ʓ̩ (Ergonomic) ̖̜ʓ̡̩̒ - ˱̥̒ ̪̔ ĸ̡̱̖ ̩̒ĸ̣Ǜ˿ ˭˫̢̞Ȥ ̱̜Ȥ ̜ 

̱̜ˡȥ̟̞̌ ̜̒ ɖˍ̖̌ ̨̤̟̒ ̞ ˱̩̒ ̡̪̔́Ǭ ̱ʧ.  

 

̤ ɺ̛̤ ̩ʩ ɛ̱ʧ̢ ̜̒˿ (RAM ) ɖʚʨ̟̒  

̤̤ɺ̛̩ʩ ɛ̱ ʧ̢ ̜̒˿̞ ̞ȧ ̔Ǭ̒ ̩́̎̚ Ĺʛ̜, ľ̜ ̱ʠ̖̀ ̤̥ ľ̜ ̱ʠ̀ ̖ ɛǭ̙̠̞ ̩́̎̚ Ĺʛ̜ 
̤̗̥̩ ̜̕ʓ ̤̪˿ˆ̜ ˹˿˿̱ʍ (CPU) ˯ǭ ˭̛ʓȤ̟̒ ̜̒ ˿̞ ̱ʧ. ̞Ȥǲ̞ Ŀ̞̩ Ǭ̜˿̡ ̡̘ǭ̖ ̱̒ĸ 
Ĺ̞ʩ/̜ ʡʩɺ ̔Ǭ̒ ̩́̎̚ ˿̟̖ ̜̒˿̞ ̱ʧ. ̞Ȥǲ̞ ˭Ŀ̞ ʫ ̡̥̩ ̜ ̔Ǭ̒ ̜˿̩̜̔ʎ.  

̤̤ɺ̛̩ʩ ɛ̱ʧ̢ ̜̒˿̞ ʨ̠̖̞̅ ̡̖ ˭̟̒, ˹ ̖ɺ ˭̘ ̘ʚ́̐˿̞ ̡̤̩ ̪̔ɾ ʨ̌ ̱̥ˢ ʨȎʡ ̠̱̚ʍ 
ɨ̡̗̪Ƹ̜ĸ ˄Ȏ ʩ̜ĸ ˯ǭ ʫ ʨ̌ ˹̞ ǯ̦ ̩́̎̚ ˿̟ ˯ǭ ̔Ǭ̒ ˭ˍɻ ̱ʧ. ˹̪̚ʨȤ, ̘ʚ́̐˿ ˮ̟ĸ̣̐ 
˳̘˿̟̞̐ĸ ȥ̟̒ ̛̩ʨ̒ ̱ ʧ. ˹̞ ˭ ̀ǚ̎ ̠̚ ̤̪̘ʐ̜ (Uninterruptible Power System/ UPS) ̱ ʧ. 
̤̤ɺ̛̩ʩ ɛ̱ʧ̢ ̜̒˿̞ ɛ̜ ̩̱̞̐Ȥ Ļ̩̎ ̡̖ ˭̟̒, ˹ˍ ̛̱ˣǭ˿ ɛ̜̩̐ ̞̤ ̥ ˹̞ ̟̩̔ ́̒ ̥̪Ĺ ̔Ǭ̒ 
ɛ̜ ̩̞̐ Ļ̩̎ ̱ʧ.  

̤̤ɺ̛̩ʩ ɛ̱ʧ̢ ̜̒˿̞, ̡ʗ́ ̱̔˿Ĺ.  

¶ ̨̤Ȁǭ˿ ̤̤ɺ̛̩ʩ ɛ̱ʧ̢ ̜̒˿̞ (SRAM)  

¶ ́ǭ˿ ̤̤ ɺ̛̩ʩ ɛ̱ʧ̢ ̜̒˿̞ (DRAM) 

 

̨̤Ȁǭ˿ ̤̤ɺ̛̩ʩ ɛ̱ʧ̢ ̜̒˿̞ (SRAM)  

 

̨̤Ȁǭ˿ ̞ȧ ̠̞̚ ̠̪̱̚ɻȤ ̡̘ǭ̖ ̩̒ĸ Ȏ̟̌ ̜̒˿̞ ̡̟̗̩ ̩̒̚ ́Ȥ̖̩ ̡̚ʎ. ̱˿̱̤ˠ ̡̱̒Ǭ, 
ʨ̠̅ʓ ̨̡̡̛̤̩̞ ̱̥ˠǯ̡̱Ȥ ̠̞̚ ɨ̗ ̡̪̱̖̌ ʨ̌ ̔Ǭ̒ ̖̪ǭ ʩ ̞ʎ. SRAM Ż̘̞ Ƽ̩Ȥ˄̨̤̌ʗ 6ĹȤ ʐǬ 
˭ȧ˿̰ǭ̞ĸ ̛̩ʨ̒ ̡̖ ˭̟̒ ̕ ̩ʚǲ˿ ̖̪̒. ̠̚˿̩ȤȎ ʩ̜ ̡̦ĸ̡̩ ̪́Ȧ̜ ̤̗̥̩ Ƽ̩Ȥ˄̨̡̤̟̠̌̌ ̠̞̚ĸ 
˭̡̢ʓ ̱̖ˡ̱ʧ. ˹̪̚ʨȤ SRAM ȥǭ̘̩̒ ɘ̖ʜǬ̩̘̖̞̓ ̱̖ˡ˿̦ ʐǯ ̞.  

 
ˮ˿̰ǭ̱ʍ ˭ǭ̱ʗ˿ ˱̎ĸ ˯ǭ ˭̟̒, SRAM ̜ųȤ DRAM̡̠̌ ̡̩̎ ̡̪ǉ ɛ̜ ̩̞̐˿̌ ̩́̎̚ 

˿̟̖ ˱̎ ɛ̜̩̞̐ ̤̗̥̩ ̱̞ˡ̩̔ ́Ȧ. ȥ̨̣̘̩̖̔ ɖʚ̡̪̞ ˱̥̦ ̞ʎ. ˹̪̚ʨȤ SRAM  ȥˍ  ̖(cache) ̜ ̒˿  ̞
̱̠̤ ̛̩ʨ̒ ˿̟ ˱̩̒ ̱ʧ̡́Ǭ ɛ̱ʧ̢̞ĸ ˯̒.  
 

 
 
̨̤Ȁǭ˿ ̤̤ɺ̛̩ʩ ɛ̱ʧ̢ ̜̒˿̱ʍ ̠ĸ̣̐ 
¶ Ȍř Ǝʨ̞̒ 
¶ ̖̪ʪɺ Ĺʛ̜̌ ˭̡̢ʓ ̖̪ ̒ 
¶ ̱ʧ̡́Ǭ 
¶ ȥˍ̖ ̜̒ ˿̞ ̱̠̤ ̛̩ʨ̒ ̞
¶ ʨ̢̩̠ ɛ̜ ̩̞̐  
¶ ɻ̠ ˭ț˿ ʩ̜  
¶ ˭ț ̢ĸǭ ̘ʚ̛̱ˢ̖̞̇  

 
 
 
  

ʝ̘ ̞1.2. 3 ̤ ̨Ȁǭ˿ RAM 
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́ǭ ˿̤ ̤ɺ̛̩ʩ ɛ̱ʧ̢ ̜̒˿̞ (DRAM)   

SRAM ̱̜Ȥ ̱̖ˡ̡ DRAM, ̔Ǭ̒ ̡̘Ǭ̡̩ ̪́Ȧ̜ ̤̗̥̩ ˭̀ǚ̡̎ ̖̪ʪɺ ˿̦ ʐǯ ̞. ̱̜ ̞ 
̜̒˿̱ʍ ̩̪̒́̚Ȧ̱̜Ȥ, ̒Ǭ̘̟̞˿̌ ˄̞̖́̐˿̌ ̡̟ĸ ̔Ǭ̒ ̡̖̪̒ ʡʩ̜ ˄Ȏ ˿̟ʎ. DRAM ̞ ȧ 
̱̚ˡ̱̥ˢ ̘Ȉ̕ǭ ̜̒˿̞Ȥ ̤̗̥̩ ̛̩ʨ̒ ˿ ̟ȧ ̠̚Ȥ̱Ȥ ˹̞ ̠̩ ̛ ̥̩ Ļ̩̎ ȥ̤ ̩̞. ˄̞ʣ DRAM ˹ĸ 
̩̕ʚǲ˿̞ĹȤ ̤̥ ˹ĸ Ƽ̩Ȥ˄̨̤̟̞̌ ĹȤ ̤̜Ȥʨ̒ ̡̖ ̜̒˿ ̡̳̤̠ʡȤ ̤̫ȍ ˯̒.  

 

́ǭ  ˿̤ ̤ɺ̛̩ʩ ɛ̱ʧ̢ ̜̒˿̱ʍ ̠ĸ̣  ̐ 

¶ ̱˿Ʒ ̔Ǭ̒ ˮʐ ˿̩̠̞  

¶ ˭̀ǚ̡̎ ̖̪ʪɺ ˿̦ ʐǯ ʩ̜ 

¶ SRAM ̥ ̩ ̤̪̤ȼ̱ɺ ȍ ̜Ȥ̩̔́ɼ ʩ̜  

¶ RAM ̱̠̤  ̛̩ʨ̞̒ 

¶ ɛ̜ ̩̱̞̐Ȥ Ļ̩̎ ʩ  ̜

¶ ˭ǋ ʨ̞̔ɺ ̤ˍ̒ ʩ̜  

¶ ˭ǋ ̢̠̚ĸǭ ̘ʚ̛̱ˢ̖̞̇  

RAM ˹ ˿ĸ ɻȍ̠ ́Ȥ̖̩ ʨ̌ ̤̪̠Ĺʠ̠̌ ́̒ ʐǯ ̤̩̕˿ ̟̩ʲ̞ĸ ˯̒. ˹̖ɺ: 

¶ RAM ̡ ʗ̞́ 
¶ RAM ̕ ̩ʚ̡̩̒ 
¶ RAM ̤ ˫̀ʓ̩̒  ̞

ȈʨǬ̡ ̔Ǭ̒ ˭ȧ̘̩̒ (DDR) SDRAM ɖʚʨ̟̒ 

¶ DDR1 

¶ DDR2  

¶ DDR3 

¶ DDR4 
 
 
 
 
 
 
 

 

 

                                                      ʝ̘̞ 2.1.5  DDR RAM ̱  ɖʚʨ̟̒ 
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VGA ̤ ̥ ̢ɧ̔ 

̢̰̔ʓ ˿̩ǈ ̘Ǭ(Video card) 

̔ʗ̢̖ ˭ȧ̡ʗ̒˿̞ (display adapter), Żǲ˿ ˿̩ǈ ̘ ̒ (graphics card), ʩǉ̱̞ˢ ˭ȧ̡ʗ̒˿̞ 

(video adapter), ʩǉ̱̞ˢ ˿̩ǈ ̘  ̒(video board), ̱̥ˢ ʩǉ̱̞ˢ ̘̩̠˿ (video controller) ̱̠̤ ̔ ̥ȽȤ̡ȧ 

̠̪̱ɧ. ʩǉ̱̞ˢ ˿̩ǈ ̘̒, ɖȤǰ̟̞ĸ ɛ̔ʗ̢˿̞ ̜̒ ȥʗ̜̩̞̐ ˿̟̖ ̤˫̰́ˍ̒ ̘ʚ̘̞̓ĸ ̱̥ˢ ˭̛ʓȤ̟̒ 

˿̩ǈ̘̒ĸ ̱ʧ. ʩǉ̱̞ˢ ˿̩ǈ̘̒ĸ ̱̖ˡ̜̪ǭ̡ ˼̌̚ ̱̜̜ ɖƹ̡ ̪̔Ĺ̞ ̱̖ˡ̥̪Ĺ ̡ȧ ˯̒. 

 
                                                        ʝ̘ ̞1.2. 7 ˭̛ʓȤ̟̒ ̘ʚ́̐˿ ̢̰̔ʓ ɛ̤̩̟̐ ˿̩ǈ̘̒ 

 

˭̛ʓȤ̟̒ ̘ʚ́̐˿ ̢̰̔ʓ ɛ̤ ̩̟̐ ˿̩ǈ ̘  ̒

̢̰̔ʓ ̜̒˿̞ 

GPU ̒ ̩̘ ˭̡̢̱ˢ̣˿̞ 

ʝ̘̞ 1.2.6. ̘ʚ́̐˿̞˿ ɾʡ˿ ̱̒ˡ̟ǯʜ 

RAM 

̩̕ʚ̡̩̒ 
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̜ʎ̱ľˡ̱̤ˡ̧̨ƶ ʨȤ̱̎ˢ̨̤ ˍ ̱̚ˡ̱̥ˢ ˭ȧ̡̩̞̔Ȥ ̔ ̢̰ʓ ˿̩ǈ ̘ Ǭ ̨̡̤̞˫Ŀ ̡̞  Ƚ̥̖ ̩ ̱̖́ 

̨̤̩̘̖̞̓ ˿̟ʎ. ̔ ̢̰ʓ ˿̩ǈ ̘ ̒ ̤̜́ ̢̰̔ʓ ̪́̌ʣ ̱ ̖ˡ̜̪ǭ ̖ɺ, ˳̘̩˫́ ˿̦̜̖̩˿ʜ (Device 
Manager) ̡̱̒ ɖʨ˅̱̜Ȥ ̢̰̔ʓ ˿̩ǈ ̘ ̒ ̘ʚ́̐˿̞ ǯ̦ ̨̤̩̘̖̞̓ ˿̟ ǭ̱ɧ ̔ ̪ʎ ȥ̢̨̞̅ ˿̟ ́̒ 
̥̪Ĺ ̞. 

 

̘ʚ́̐˿ ̢̰̔ʓ ˿̩ǈ ̘Ǭ ɻ̠ȍ ̪́Ȧ̱ɺ ˱ų 

¶ ̤ɺ̚Ȥ̡̩̒̕ 

¶ ̠̚ ̤̪̘ʐ̜ 

¶ ̜̒˿ ̞

¶ ɻ̠  ̘ ̟̩̤̞ 

¶ ɻ̠  ȍ ́̒ ̥̪Ĺ ̨̤̩̖̓ 
 

̡̱̖Ǭ ̤̠˿̩ ̪̚ʢɺ 

¶ ̱˿̡̱ȥ 

¶ Żɕ ˿ƶ̠̞̌ (Chip set) 

¶ ɛ̜ ̩̞̐ 

¶ ̡́ĺ̜ 

¶ ̤̥̩̞ 
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ȥɘ̡̩̐̒ 2               :   ́̐ ̖ ̞Ĺʛɺ ̤̥ ̤̟̠ ̔Ǭ̒ ʨ̢̨̱ʠ̣̞̐ ̤̗̥̩ ̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫́ ̞        

̛̩ʨ̒ ˿̟ʎ. 

ȥɘ̩̐̒ ̜ƶ̜̌ 2.1    :  ̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫̡̠́ ɾʡ˿̩˫ ́ʨ̨̤̟̒ ˿̟ʎ. 

˿̩̠ ̞                       :   ˿̩̠ẕ́Ƅ̔ 01 

˱̱́ȧɺ ̘ ̠              : 

¶ ̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫́  IDE ̛ ̩ʨ̒ ˿̟ʎ. 

¶ ̱˿ˢ̣ ʡɖ̖ ̛ ̩ʨ̒ ˿̟ʎ. 
 
˭Ȥ̒ʗ̞́̒               : 

¶ ̘̪ǯʜɺ ̘Ǭ ̱̞Ȏɺ ̜̰Ȏ˿̩˫́ IDE ̥ ȽȤ̡̩ ȍ ̜

¶ ̡̪̎ ̱̘ˡ̒, ̡̪̎ ̘̒ 

¶ ̘̪ǯʜɺ ̘Ǭ ˯ǯ̦Ǭ Ĺʛ̜, ̖̜ ̡̨̱̖̤ Ĺʛ̜ ̤̥ ̜˿ ̩ ̪̔ɼ̜ 

¶ ̱˿ˢ̣ ʡɖ ̱̞ˡɽ 

˭̡̩̖̞̕ ̱̞ˡɽ ˿̦ ʐǯ ̤˫˿ʠ̘ ̥̩ ̡̔Ȥ : 

¶ ̘̪ǯʜɺ ̘Ǭ ̤˫˿ʠ̘ 

¶ ̡̪̎ ̱̘ˡ̒ ̤̥ ̡̪̎ ̘̒ 

¶ ̱˿ˢ̣ ˯̜Ǯ̜ 

̘̩̎ɺ ̤̪̠ˆɺ ̤̗̥̩ ˳̨̘̱̤̔ : 

¶ ɾʡ˿ ̠ĸ̣̐ ˱̨̤̜ǯ Ĺʛ̜ ̤̗̥̩ ̛̩ʨ̒ ˿̟̖ ̠̔ ̡̪̎ ̱̘ˡ̒ĸ ˮ̔ʗ̢̖̞ ˿̟Ȥ̖. 

¶ Żǲ˿  ̘ʚʳ̠˿ ˭ǯʜ ɽˏ̐̒ ˏʜ ʩ  ̜̤̗̥̩ ˄ˆȤ̌ ̘̪ǯʜɺ ̘̒ĸ ̠̩̚ ̱̔Ȥ̖. 

¶ ̔Ǭ̒ ˯ǯ̆ Ĺʛ̜ ̤̗̥̩ ̘̪ǯʜɺ ̘̒˿ ̰̔ ̏ɖ̘̌̒ĸ ̠̩̚ ̱̔Ȥ̖. 

˯́ʏɺ ̥̩ ̒ĸ̱̤ˠʜ˿̟̞̐ ̤̗̥̩ ˳̨̘̱̤̔ : 

¶ ̡̪̘̎̒ĸ ȥʗ̜̩̞̐ ̤̗̥̩ ˆȎˆ ̔Ǭ̒ ˹˿ǯ̡ĸ ̠̩̚ ̱̔Ȥ̖. 

¶ ̜̰Ȏ˿̩˫̞́ ̛̩ʨ̱̞̒Ȥ ̡̪̎ ̘̒ĸ ȥʗ̜̩̞̐̌ ˄ˆȤ ̱̞ˡɽ ˿̟Ȥ̖. 

ř̩̐Ǭ̜˿ ̱̞̔ʪɺ: 

¶ ̘ʚ́̐˿ , ̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫́ 

¶ https://teamtreehouse.com/library/spreadsheet-basics 

¶ https://www.computerhope.com/jargon/e/excel.htm 
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Ĺ̞ʩɺ Ȕ̡ʓ 

̘̪ǯʜɺ ̘̒ 

̘̪ǯʜɺ ̘Ǭ (̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫̞́) ̞ȧ ̤˫̀ʓ̩̜̞ ̔Ǭ̒ ̛̩ʨ̞̒̌  ̤̥ ̡ř̡˿ ˭Ȥ̒ʗ́̒ ̤˫̀ʓ̩̜  ̞

̔Ǭ̒ ̜̒ ̨̡̤̞˫ŀ̞ ̖̞́̐Ȥ ˄Ȏ Ĺʛ̜̌ ˭̡̤̟ ̠̩̚ ̱̖̔ ̜̰Ȏ˿̩˫̞́Ĺ. 

̡̪̱̘̎ˡ̒ ̤̥ ̡̪̘̎̒ ˭̟̒ ̡̱̖̤ 

¶ ̡̪̱̘̎ˡ̒˿, ˭̡̜ ̡̢̱̞Ȥ ˹ĸ ̡̪̘̎̒ĸ ̱̥ˢ ˭ǭʨ̢̩̠ ̡̪̘̎Ǭ ̤˫̀ʓ̡̩ĸ  ˭̎˫ř ̱ʧ. 

¶ ̡̪̱̘̎ˡ̒˿̌ ̡̪̎ ̘Ǭ ˹˿ǯ Ĺʛ̜̌, ̜̪ĺ̜̌ ̥̩ ɛǭ̖̩̜˿̟̞̐̌ ̥̪Ĺ ̞. 

¶ Ĺ  ˄̜  ̡̪̘̎̒˿  ̖̜̌ ̠̘̫̜̚ĸ ̱̖ˡ̜̪ǭ̡ ̡̪̎ ̱̘ˡ̒ĸ ̔ ɛǭ̖̩̜˿̟̞̐ ˿̦ ̥̪Ĺ ̞. 

¶ ˿ʪ˘̡ ̘ǯ̱ʠ ˯ǭ ̘ǳ˿̩ ̪̌ɧ ̜̒ ĸʡĸ Ĺʛ̱̜Ȥ ̡̪̱̘̎ˡ̒ ǯ̦ ̡̪̘̎Ǭ ˭̟̒ ̜̩ʜ ʨ̞ ̥̪Ĺ ̞. 

̡̪̘̎Ǭ ˯ǯ̦Ǭ Ĺʛ̜, ̖̜ ̡̨̱̖̤ Ĺʛ̜ ̤̥ ̜˿̩ ̪̔ɼ̜ 

̡̖ ̡̪̘̎̒ĸ ˯ǯ̦Ǭ Ĺʛ ̜

  

 

 

 

 

 

 

̡̪̎ ̘̒˿ ̖̜ ̡̨̱̖̤ Ĺʛ̜ 

  

 

 

 

̡̪̎ ̘̒ĸ ̜̪ĺ̜ 

  

 

 

 

 

ʝ̘̞ 2.1. 1 ̡̖ ̡̪̘̎̒ĸ ˯ǯ̦ Ǭ ˿ ̟̖ ˮ˿̩̟̞ 

ʝ̘̞ 2.1. 2 ̡̪̘̎̒˿ ̖̜ ̡̨̱̖̤ ˿̟̖ ˮ˿̩̟̞ 
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̡̪̎ ̘̒ĸ ̜˿̩ ̪̔ɼ̜  

 

 

 

 

 

̱˿ˢ̣ ˯̜Ǯ̜ 

 

 

̱˿ˢ̣ ʡɖ̖̞˿ ɽʡȤ Ǯʜ ˭ĸ̣̟̞Ǭ,  ̡̱̔ȧ̡ ̱ɕ˖ ˭˫˿̞Ǭ ̪̔ĸ̱ʧ. 

̤Ŀ̞  ̱˿ˢ̣̱ʍ ʡɖ̖̞ ̖̩̜ ̱˿ˡƹ̱ʧ ̪̔ĸ̱ʧ.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

ʝ̘̞ 2.1. 3 ̡̪̎ ̘̒ĸ ̜˿ ̩̔ ̜̖ ˮ˿̩̟̞ 

̖̩̜ ̱˿ˡƹ̡ ̤Ŀ̞  ̱˿ˢ̣̞ 

ʝ̘̞ 2.1. 4 ̖ ̩̜ ̱˿ˡƹ̡ ̤̥ ̤Ŀ̞ ̱˿ˢ̣̞ 
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ȥɘ̡̩̐̒ 2               :  ́ ̖̐ ̞Ĺʛɺ ̤̥ ̤̟̠ ̔Ǭ̒ ʨ̢̨̱ʠ̣̞̐ ̤̗̥̩ ̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫̞́           

̛̩ʨ̒ ˿̟ʎ. 

ȥɘ̩̐̒ ̜ƶ̜̌ 2. 2  :  ̡̪̘̎̒˿̌ ̔Ǭ̒ ˯ǯ̦Ǭ ˿̟ʎ. 

˿̩̠̞                        :  ˿̩̠ẕ́Ƅ̔ 02 

˱̱́ȧɺ ̘ ̠  : 

¶ ˭̡̢ʓ Ǯʜ ̘̦̠ ̤̥ ̱ɕ ̟˳̤ ȥʗ̞̐ ˿̟ʎ. 

¶ ̱˿ˢ̣ ̥̪̤̎ʧ ˿̟ʎ. 

¶ ̱˿ˢ̣ ̥̪̤̎ʧ Ĺʛ̜ ̘̪̥̪Ȍʡ ˿̟ʎ. 

¶ ̡̪̎ ̱̘ˡ̒ĸ ɖ˖̱̞̠ ˿̟ ˆ̟Ĺʎ. 

 

˭Ȥ̒ʗ̞́̒   : 

¶ Ǯʜ̡ ˿(column) ̘̦̠ ̥̩ ̱ɕ˖̞ ˿ ˳̤ ̡̨̱̖̤ Ĺʛ̜ 

¶ ̱˿ˢ̣ ̥̪̤̎ʧ Ĺʛ̜ 
o ̘̩̍ ˹˿ ˹ʠ̠ Ĺʛ̜, ˭Ļʜ ̡ʗ̞́, ̱̚ˢ̟̞̎, ɖ̟ʪ̜ 

¶ ̔Ǭ̒ ɛʝ̘: ˭̞́, ̤˫̀ʓ̩Ǭ̜˿, ɽ̔ʠ (Currency), Ȍ̖̞ ̤̥ ̱ʧ̡̠̩ 

¶ ̡̪̎ ̱̘ˡ̒ĸ ̩́̎̚ Ĺʛ̜ 
 

˭̡̩̖̞̕ ̱̞ˡɽ ˿̦ ʐǯ ̤˫˿ʠ̘ ̥̩ ̡̔Ȥ : 

¶ ˭̡̢ʓ̩̒ ̡ ˭ȧ̡ ̥̪̤̎ʧ Ĺʛ̱ɺ ˭˫̢ 

̘̩̎ɺ ̤̪̠ˆɺ ̤̗̥̩ ˳̨̘̱̤̔ : 

ʨ̔ʓ̩̩̟́ ̤̪˄ 

¶ ̥̪̤̎ʧ Ĺʛ̱ɺ ̛̩ʨ̒ ˮ̔ʗ̢̖̞ ˿̟Ȥ̖. 

¶ ̔Ǭ̒ ˯ǯ̆ Ĺʛ̜ ̌ ̤̥ ̥̪̤̎ʧ Ĺʛ̜̌ ̡̪̘̎̒ĸ ̠̩̚ ̱̔Ȥ̖. 

˯́ʏɺ ̥̩ ̒ĸ̱̤ˠʜ˿̟̞̐ ̤̗̥̩ ˳̨̘̱̤̔ : 

¶ ̥̪̤̎ʧ ̱̖ˡ˿̟̖ ̠̔ ̔Ǭ̒ ̡ř̡ĸ ̠̩̚ ̱̔Ȥ̖. 

¶ ̱̖̔ ̠̔ ɖʚʨ̟̞̒Ȥ̌ ˭ȧ̡ ̡̪̘̎̒ ȥʗ̜̩̞̐̌ ˄ˆȤ ̱̞ˡɽ ˿̟Ȥ̖. 

ř̩̐Ǭ̜˿ ̱̞̔ʪɺ 

¶ ̘ʚ́̐˿, ̘̪ǯʜɺ̘Ǭ ̜̰Ȏ˿̩˫ ́

¶ https://www.computerhope.com/jargon/e/excel.htm 

¶ https://teamtreehouse.com/library/spreadsheet-basics 

 

 

 

 

 



 

23 

Ĺ̞ʩɺ Ȕ̡ʓ 

¶ Ǯʜ ̘̦̠ ̥̩ ̱ɕ˖ ˳̤ ̡̨̱̖̤ Ĺʛ̜ 
 
 
 

 

 

 

 

¶ ̱˿ˢ̣ ̥̪̤̎ʧ Ĺʛ̜ 

̡̪̘̎̒˿ ̱ʠ̚ʠ ̤̥ ˭̞̞́Ȥ ̥̪̤̎ʧ Ĺʛ̜ ̤̗̥̩ ̥̪̤̎ʧ ̡̱̜̠ɺ Ǯʜ̡ ̱̥ˢ ̥̪̤̎ʧ ˿ ʪ̡̆ ̛̩ʨ̒ 

˿̦ ̥̪Ĺ ̞. 

Microsoft Excel 2013  ̱  ̥̪̤̎ʧ Ĺʛ̱ɺ ̡̱̜̠ɺ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

˭˫˿ ̡̱̜̠ɺ ʨ̨̤̟̞̒ 

1 Font  (˭ Ļʜ ̱̜ˢ̨̤̟̒ ) ̡̪̘̎̒˿̌ ʨʨ̕ ˭Ļʜ ̱̜ˢ̨̤̟̒ ̱̞ȍ̜ 
2 Font size (̘̩̍ ɛ̜̩̞̐) ̡̪̘̎̒˿̌ ʨʨ̕ ̘̩̍ ɛ̜̩̐ ̱̞ȍ̜ 

3  Top Align ( ˄̨̟̤ ˱̥̦ 
˹̱˿ʠ̠) 

̱˿ˢ̣̞˿ ɽȎ̖̌ ̘̩̍ ˹̱˿ʠ̠ Ĺʛ̜  

4 Top middle (˄ ̨̟̤ ̜̕ʓ 
˹̱˿ʠ̠) 

̱˿ˢ̣̞˿ ̜̪̔̌ ̘̩̍ ˹̱˿ʠ̠ Ĺʛ̜  

5 Bottom Align (˄̨̟̤ ̘̥̦ 
˹̱˿ʠ̠) 

̱˿ˢ̣̞˿ ̘ǯ̦̌ ̘̩̍ ˹̱˿ʠ̠ Ĺʛ̜  

6 Orientation (Ȍ̢̩̖ǭ̞) ̘̩̞̍ ʨ˿ʗ̡̐ ̱̥ˢ ˄̨̟̤ Ȍ̢̩̖ǭ̞˿̌ ɷ̜̞̐ 
Ĺʛ ̜

7 Number Format (̤˫̀ʓ̩ 
ˮ˿̰ǭ̞) 

̱˿ˢ̣̞˿ ˭̞̞́Ȥ ̔ʗ̢̖̞ ̡̖ ˮ˿̩̟̞ 
̱Ǭʛ̜ 

8 Bold (̒̔Ļʜ) ̱̒ˢ̟̩ ́Ǭ ̘̩̞̍ ̒̔ ̘̪̥̪ Ĺʛ̜ 

9  Italics (˯̠Ļʜ) ̱̒ˢ̟̩ ́Ǭ ̘̩̞̍ ˯̠ Ĺʛ̜ 
10 Underline (̞Ʒ ˱̟) ̱̒ˢ̟̩ ́Ǭ ̘̩̞̍ ̞ƷȤ ˱̟ĸ ˯ȼ̜ 

11 Align Left (̡ɺ ˹̱˿ʠ̠) ̱˿ˢ̣̞˿ ̘̩̍ ̡̜̌ ˹̱˿ʠ̠ Ĺʛ̜ 

12 Center (̜̕ʓ ˹̱ʠ˿ )̠ ̱˿ˢ̣̞˿ ̘̩̍ ̜̪̔̌ ˹̱˿ʠ̠ Ĺʛ̜ 

ʝ̘̞ 2.2. 1 Ǯʜ ̘̦̠ ̤̥ ˳̤ ̡̨̱̖̤ ˿̟̖ ˮ˿̩̟̞ 

ʝ̘̞ 2.2. 2 Microsoft Excel 2013 ̱ ̥ ̪̤̎ʧ Ĺʛ̱ɺ ̡̱̜̠ɺ 
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̱˿ˢ̣̞ĸ ̱̥ˢ ̱˿ˢ̣ ̘̟̩̤̞ĸ ̡̒Ȏ̟̌Ǭ ̥̪̤̎ʧ Ĺʛ̜̌ ̱ ̡̜̠ɺ Ǯʜ̱ʧ ñFormat Cellsò ̤˫̡̩̔ ̱˿ˡƹ̡ 

̛̩ʨ̒ ˿̦ ̥̪Ĺ ̞. 

 

 

 

 

 

 

 

 

 

 

 

 

 

¶ ̔Ǭ ̡̒ʗ ́(Data types) 

̡̪ ̘̎̒˿ ̱ʠ̠̚ ̤̥ ˭̞́ ̥̪̤̎ʧ Ĺʛ̜̌ ̤˫̀ʓ̩ ̥̪̤̎ʧ Ĺʛ̱ɺ ˿ʪ˘̡  (Number formatting 

window) ̛ ̩ʨ̒ ˿̦ ̥̪Ĺ ̞. 

 

  

13 Align Right (̔Ļǝ 
˹̱˿ʠ̠) 

̱˿ˢ̣̞˿ ̘̩̍ ̔Ļ̐̌ ˹̱˿ʠ̠ Ĺʛ̜ 

14 Increase Decimal 
(̢̨̜̤̩̖̔̓ ̡̪ǉ˿̟Ȥ̖) 

̡̪ǉ ̢̨̜̤̩̖̔̓ ̖́̐ĹȤ ̡̩̎Ǭ ȥ̢̨Ż̒ 
˭̞́ĸ ̱̘Ȥʩ̜ 

15  Decrease Decimal 
(̢̨̜̤̩̖̔̓ ˭ǋ ˿̟Ȥ̖) 

˭ǋ ̢̨̜̤̩̖̔̓ ̖́̐ĹȤ ˭ǋ ȥ̡̟̔ʓ̩̒ ̡ĹȤ 
ʐǬ ̤˫̀ʓ̡̩ĸ ̱̘Ȥʩ̜ 

Number  
(̤ ˫̀ʓ̩) 

Alignment 
(˹ ˿˹ ʠ)̠ 

Font 
(˭ Ļʜ ̱̜ˢ̨̤˿̟) 

Border 
(̱̚ˢ̟̎) 

Fill 
(ɖ̟ʪ̜) 

ʝ̘̞ 2.2.3 ̱ ̡̜̠ɺ ̤̥ ˺̡̩̱ʍ ̛̩ʨ̒ 

ʝ̘̞ 2.2.4 ̱˿ˢ̣ ̥̪̤̎ʧ Ĺʛ̱ɺ ̤˫̡̩̔ ̱˿ˡƹ̡ 
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̡̪̱̘̎ˡ̒ĸ ˆʘĺ̜̌  

¶ File           Save as ĸʡĸ (Click) ˿̟Ȥ.̖ 

 

 

 

 

 

 

 

¶ ̱́ˡȧ ̖̩̜̞ ̌ʎɕ ˿̟Ȥ̖          Save as type ̱ ̒ˢ̟Ȥ̖             Save ̱ ̚ˡǬ̜̒ ĸʡĸ                                                 

                                                                                                                ˿̟Ȥ̖. 

 

 

ʝ̘̞ 2.2. 6  Save as ˿ ʪ˘ ̡

ʝ̘̞ 2.2. 5 ̤˫̀ʓ̩ ̥̪̤̎ʧ Ĺʛ̱ɺ ˿ʪ˘̡ 

ʝ̘̞ 2.2. 6  Save as type ̱ Ǭʛ̱ɺ ˿ʪ˘̡ 
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ȥɘ̡̩̐̒  :̖́̐ ̞Ĺʛɺ ̤̥ ̤̟̠ ̔Ǭ̒ ʨ̢̨̱ʠ̣̞̐ ̤̗̥̩ ̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫́ ̛̩ʨ̒  

˿̟ʎ. 

ȥɘ̩̐̒ ̜ƶ̜̌ 2.3 : ̤̟ ̠ ́Ǜ̜̞̒ ̖̞́̐ Ĺʛɺ Ŀ̞̩ ̱ʧ ̱̞ˡ̡̔ʎ. 

˿̩̠̞ : ˿̩̠ẕ́Ƅ̔ 01 

˱̱́ȧɺ ̘ ̠ : 

¶ ́Ǜ̜̞̒ ̡̱̜̱̥̞̖ ̥Ƚ̖̩ ́ȥʎ. 

¶ ́Ǜ̜̞̒ ̡̱̜̱̥̞̖ ȥ̡̪̟Ȍ̡ ̛̩ʨ̒ ˿̟ʎ. 

˭Ȥ̒ʗ̞́̒   : 

¶ ́Ǜ̜̞̒ ̡̱̜̱̥̞̖ ̛̩ʨ̞̒ 
o ˹˿ǯ Ĺʛ̜ 
o ˭ǋ Ĺʛ̜ 
o ř̐ Ĺʛ̜ 
o ̱̚ȍ̜ 

 

˭̡̩̖̞̕ ̱̞ˡɽ ˿̦ ʐǯ ̤˫˿ʠ̘ ̥̩ ̡̔Ȥ : 

¶ ́Ǜ̜̞̒ ̖̞́̐ Ĺʛɺ ̤̗̥̩ ̡̟ ̥Ȥ ̛̩ʨ̞̒ 

¶ ̖́̐ ̞Ĺʛɺ̡̠ȍ ̱˿ˢ̣ ʡɖ̖ ̛̩ʨ̱̒ʍ ̡̪̔́Ǭ˿̜: ̤˫̨̤˿̟̱̐ʍ ̘̥ˆ̡ 

¶ ̨̡̤̞˫ŀ̞ ɛǭ̖́̐ ̞Ĺʛɺ 

¶ ̤̜̩̖ ̖̞́̐Ȥ ̤̗̥̩ ɛ˿̢̩̖ ɖ̘̌Ǭ Ĺʛ̜ 

̘̩̎ɺ ̤̪̠ˆɺ ̤̗̥̩ ˳̨̘̱̤̔ : 

ʨ̔ʓ̩̩̟́ ̤̪˄: 

¶ ̖̞́̐ĸ ˄Ȏ ˿̟̖ ˮ˿̩̟̞ ˮ̔ʗ̢̖̞ ˿̟Ȥ̖. 

¶ ̜̰Ȏ˿̩˫́ ̜̒ ˿̦ ʐǯ ̖̞́̐ Ĺʛɺ ̤ɺ̚Ȥ̕ ˭̛ʓ̩̤ ̠̩̚ ̱̔Ȥ̖. 

˯́ʏɺ ̥̩ ̒ĸ̱̤ˠʜ˿̟̞̐ ̤̗̥̩ ˳̨̘̱̤̔ : 

¶ ̘̪ǯʜɺ̘Ǭ ̜̰Ȏ˿̩˫́ ̛̩ʨ̱̞̒Ȥ ˯́ʏ̜ ̤̗̥̩ ́Ǜ̜̞̒ ɛ˿̢̩̖ ̠̩̚ ̱̔Ȥ̖. 

¶  ˹ ̜ ̖̞́̐Ȥ ˄Ȏ Ĺʛ̜ ̤̗̥̩ ̔Ǭ̒ ̡ř̡ĸ ̠̩̚ ̱̔Ȥ̖. 

¶ ˹˿̜ ́Ǜ̜̞̒ ɛ˿̢̩̖̞ ̡̖̪̒ ̡̖̪̒ ʡʩ̜ ̡̪̦ĸʩ̜̌ ̜̰Ȏ˿̩˫̞́ ȥ̡̪̟Ȍ̡ ̛̩ʨ̒ ˿̟Ȥ̱Ȥ  

      ̪̔ʎ ̘ʛĸ̣̩ ˿̟Ȥ̖. 

ř̩̐Ǭ̜˿ ̱̞̔ʪɺ : 

¶ ̘ʚ́̐˿, ˭Ȥ̒ʗ̩̠̇ ̘̥ˆ˿ɺ, ̘̪ǯʜɺ̘Ǭ ̜̰Ȏ˿̩˫́ 

¶ https://support.office.com/en-us/article/use-excel-as-your-calculator-a1abc057-ed11-443a-

a635-68216555ad0a 

¶ https://www.youtube.com/watch?v=7RCdzTpKO0A 
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Ĺ̞ʩɺ Ȕ̡ʓ 

ˇǲ 

 ó=ô Ļ̠ǛȤ ˮ̟ɺ̛ ˿̟, ˭̞̞́Ȥ, ̱˿ˢ̣ ʡɖ̖ ̤̥ ʺ̒ ̛̩ʨ̱̞̒Ȥ ʡ̞̖ ɛ˿̢̩̖ ˇǲ ̱̠̤ ̥̪ȻȤ̱ʧ. 

̘̪ǯʜɺ ̘̒˿ ̱˿ˢ̣̞˿̌ ˇǲ̞ĸ ˯ǯ̆ ˿ ̦ ʨ̌ ̤ɼ˿̟̱̐ʍ ˭̞́ ̱˿ˢ̣̞ ǯ̦Ǭ, ˇǲ̞ ˇǲ Ǯʜ̱ʧǬ 

̪̔Ĺ̞ ̥̪Ĺ ̞. 

ˇǲ̞ ˿ ̛̩ʨ̒ ̡̖ ́Ǜ̜̞̒ ˿̩̟˿ 

 

 

 

 

̤̥̖̌:  ̡̟ ̥Ȥ ̛̩ʨ̱̞̒Ȥ ˯́ʏ̱ɺ ˭ȧɖ˖̡̱ ̡̨̦̱̖̤ ˿̦ ̥̪Ĺ ̞. (̡̟̥Ȥ ǯ̦ ˯ǭ ɛ˿̢̩̖ ̘̦ɽ̡ 

˭̞́ ̖̚ ̡ʎ.) 

 

 

 

 

 

˭̞́Ȥ ̥̩ ˿̩̟ ˿̛ ̩ʨ̱̞̒Ȥ ̤̟̠ ̖̞́̐Ȥ 

̡̱̜̱̥̞̖ ˇǲ̞ ɛǭ̙̠̞ 

˹˿ǯ Ĺʛ̜    ( + ) = 2+4 6 

˭ǋ Ĺʛ̜        ( - ) = 5-2 3 

ř̐ Ĺʛ̜      ( * ) = 4*5 20 

̱̚ȍ̜            ( / ) = 12/6 2 
̠̞̚              ( ^ ) = 2^4 16 

 

 

 

 

 

 

˿̩̟˿̞ ˭ʗ̞̓ 
+ ˹˿ǯ Ĺʛ ̜
- ˭ǋ Ĺʛ̜ 
* ř̐ Ĺʛ̜ 
/ ̱̚ȍ̜ 

 ̂ ̠̚ ̞

          ̡̱̜̱̥̞̖ ɛɽ̩̀̒ ˭ȧɖ˖̡̱:̦ 

ɛ̓  ̜ ( ) 

̡̱̖̔  ̂

̡̱̖̒ * . / 

˄ʧ̡̖ + . -                    

      ˱̥̦ ˄̌ ̘̥̦̌ ˭ǋ̱ʧ  
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˳̩̥̟̔̐ : 

˹˿ǯ Ĺʛ̜ 

 

 

 

 

 

                                                                                                

  

 

 

̱̚ȍ̜ 
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ȥɘ̡̩̐̒ 2  : ̖́̐ ̞Ĺʛɺ ̤̥ ̤̟̠ ̔Ǭ̒ ʨ̢̨̱ʠ̣̞̐ ̤̗̥̩ ̘̪ǯʜɺ ̘Ǭ ̜̰Ȏ˿̩˫́   

                                      ̛ ̩ʨ̒ ˿̟ʎ. 

ȥɘ̩̐̒ ̜ƶ̜̌  2.4  : ̤̟̠ ́Ǜ̜̞̒ ̖̞́̐ Ĺʛɺ ̤̗̥̩ ́̒ ̛̩ʨ̞̒ ̤̥ ̔Ǭ̒ ˭ȧɖ˖̡̱̦̌   

                                     ̱Ǭʛ̜ (Sorting) ˄Ȏ ˿̟ʎ. 

˿̩̠̞  : ˿̩ ̠ẕ́Ƅ̔   01 

˱̱́ȧɺ ̘ ̠ : 

¶ ˭̡̢ʓ ˿̩ʗ̞ ̤̗̥̩ ʹ̒ ̤̥ ˺̡̩̱ʍ ̘̟̩ɻǮȤ ̥Ƚ̖̩ ́ȥʎ. 

¶ ˿̩ʗ̞ ˱ƹ Ĺʛ̜ ̤̗̥̩ ̘̪ǯʜɺ̘Ǭ ̜̰Ȏ˿̩˫́ ̡̱̜̠ɺ ̱̞ˡ̩̔ ́ȥʎ. 

¶ ̔Ǭ̒ ˭ȧɖ˖̡̱̦̌  ̱Ǭʛ ̜(sorting) ̤ ̗̥̩ ̘̪ǯʜɺ̘Ǭ ̜̰Ȏ˿̩˫́ ̱̞ˡ̩̔ ́ȥʎ. 

˭Ȥ̒ʗ̞́̒Ȥ: 

¶ ̘̪ǯʜɺ̘Ǭ̡̠ ̛̩ʨ̒ ˿̟ ̖ɾʡ˿ ʹ̒  

SUM, AVERAGE, MAX, MIN, COUNT, COUNTA 

¶ ̔Ǭ̒ ˭ȧɖ˖̡̱̦̌  ̱Ǭʛ̜  

˭̡̩̖̞̕ ̱̞ˡɽ ˿̦ ʐǯ ̤˫˿ʠ̘ ̥̩ ̡̔Ȥ : 

¶ ̘̪ǯʜɺ̘Ǭ ʹ̒ 

¶ ̔Ǭ̒ ˭ȧɖ˖̡̱̦̌  ̱Ǭʛ̜ 

 

̘̩̎ɺ ̤̪̠ˆɺ ̤̗̥̩ ˳̨̘̱̤̔ : 

ʨ̔ʓ̩̩̟́ ̤̪˄:  

¶ ʹ̒  ̛̩ʨ̞̒ ˮ̔ʗ̢̖̞ ˿̟Ȥ̖. 

¶ ̜̰Ȏ˿̩˫́ ̛̩ʨ̱̞̒Ȥ ʨ̔ʔǬ ɖ̘̌̒ ȥʗ̜̩̞̐ Ĺʛ̜ ̤̗̥̩ ̡̪̎ ̘Ǭ ̠̩̚ ̱̔Ȥ̖. 

˯́ʏɺ ̥̩ ̒ĸ̱̤ˠʜ˿̟̞̐ ̤̗̥̩ ˳̨̘̱̤̔ : 

¶ ̜̰Ȏ˿̩˫́ ̛̩ʨ̱̞̒Ȥ ȥ̢̨Ż̒ ̖̞́̐Ȥ Ĺʛ̜ ̤̗̥̩ ̔Ǭ̒ Ļ̠˿̞ĸ ̠̩̚ ̱̔Ȥ̖. 

¶ ˭ǭȤ ̘̪ǯʜɺ̘Ǭ ̖̞́̐ Ĺʛ̱ɺ ˭̛ʓ̩̤. 

ř̩̐Ǭ̜˿ ̱̞̔ʪɺ : 

¶ ̘ʚ́̐˿, ˭Ȥ̒ʗ̩̠̇ ̘̥ˆ˿ɺ, ̘̪ǯʜɺ̘Ǭ ̜̰Ȏ˿̩˫́ 

¶ https://support.office.com/en-us/article/countif-function-e0de10c6-f885-4e71-abb4-

1f464816df34 
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Ĺ̞ʩɺ Ȕ̡ʓ 

̔Ǭ̒ ʨ̢̩̠ ɛ̜̩̞̐ĸ ˯ǭ ʨ̌, ̱˿ˢ̣ ʡɖ̖̞Ȥ ̘̜̐ĸ ̛̩ʨ̱̞̒Ȥ ˇǲ ʡʩ̜ ˭̘̥ˆ ̱̜Ȥ ̜ ̤˫ĺʗ̐ 

˿̩ʗ̞̞ ĸ ̱ʧ. ̡̱̜̪ȥ ˭̡̨̡̤̩̓˿ȍ ʹ̒ ̛̩ʨ̒ ˿̟ȧ ̠̪̱ɧ. ̘̪ǯʜɺ̘Ǭ ̱̞̔ʪɺ̡̠, ʨʨ̕ ĸ̱̣ˠǲ̡̠ 

˭̡̢ʓ̩̒ ̡̞Ȥ̌ ́ ̪̦̱ ̘̖ ʨʨ̕ ʹ̒ ˭̎˫ř ̱ʧ. 

ʹ̒ ̱ʍ ̖̜ ˿̩̟˿ ʛǭ ̛̩ʨ̞̒ 

SUM  =SUM(B2 : D2) ̱˿ˢ̣ ̘̟̩̤̞ĸ ǯ̦ ˯ǭ ˭̞̞́Ȥ ˹˿ǯ Ĺʛ̜ 

AVERAGE  =AVERAGE((B2 : D2) ̱˿ˢ̣ ̘̟̩̤̞ĸ ǯ̦ ˯ǭ ˭̞̞́Ȥ̱Ŗ ̤̩̜̩̖ʓ̞ ̱̤ʩ̜ 

MAX  =MAX (B2: B5) ̱˿ˢ̣ ̘̟̩̤̞ĸ ǯ̦ ˯ǭ ˭̞̞́Ȥ̱́Ȥ ̡̪ǉ̜ ˭̞́ ̱̤ʩ̜ 

MIN  =MIN(B2: B5) ̱˿ˢ̣ ̘̟̩̤̞ĸ ǯ̦ ˯ǭ ˭̞̞́Ȥ̱́Ȥ Ļ̩̜̎ ˭̞́ ̱̤ʩ̜ 

COUNT  =COUNT(B2: B5) ̱˿ˢ̣ ̘̟̩̤̞ĸ ǯ̦ ˯ǭ ̱˿ˢ̣ ̤˫̀ʓ̡̩ ́̐Ȥ Ĺʛ  ̜

 

˳̩̥̟̔̐ : 

SUM  

 

AVERAGE  

MAX  
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MIN  

 

 

 

 

 

 

COUNT  

̤˫̀ʓ̩ ˭̎˫ř ̱˿ˢ̣ ̘̟̩̤̞ĸ ǯ̦ ˯ǭ ̱˿ˢ̣ ̤˫̀ʓ̡̩ ́̐Ȥ ˿̟ʎ 

 

 

 

 

 

 

COUNTA  

ˍ̨̤ ̱̖ˡ̡̖ ̱˿ˢ̣ ̘̟̩̤̞ĸ ǯ̦ ˯ǭ ̱˿ˢ̣ ̤˫̀ʓ̡̩ ́̐Ȥ ˿̟ʎ. 
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̔Ǭ̒ ˭ȧɖ˖̡̱̦̌ ̱Ǭʛ̜ (sorting)  

 

 

 

 

 

 

 

 

˳̩̥̟̔̐ : 

 

̖̜ ˭ȧ̡ ˭ȧɖ˖̡̱̦̌ ̱Ǭʛ̜ (Sort on Name ) ï Order by A -Z  

 

 

̠Ļǝ ˭ȧ̡ ˭ȧɖ˖̡̱̦̌ ̱Ǭʛ̜ (Sort on Marks ) ï Order by Smallest to Largest  


