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1. noatncudEni uEncucacudE  etuEutni  Encucace - ananan  

2. atueEcueut 
oetndcaeEcmteEced 

nietcdutni cetuEdidcuen 

3.  nae de cue ntnoeaut 

dd tddeennudEni 

tddcdna 

nietcdutni Pdaed rdnEtu 

4.  nae de cue euEni 

tedcueutnce 

 etuEutni cutidan 

5. atuddi noncea:  

sEEanimtdadnenmdcuedn 

nEEani 

6. sttdeouceo 
nttdeoucncudE tddcdna 

 

7.  cued excedEni 
uEeiaeEten 

 uede un n tidne deincudEnuut aucu cue inedd and ec cunc 

deteuden dad cdnoancen 

8.  ue oend de detetcudE 
de cue eudnc decuaeEc 

3991-3991  

9. cnce cue oentdutcudE 
ann tdetndeo 

1m02m0201  

10.  eretcuden de cue ntnoeaut tddcdna 

 ue oetndcaeEc nuan cd tdetnde nEo cdnoance daniueueo cetuEutni tedndEEei cd tnddo 

dac cue add  de dtedncuEc nEo anuEcnuEuEc eietcdutni aEucn uE 

 eEedncudE ncncudEna cdnEnaunnudE nEo ouncdueacudE de eietcdutni eEedcoa nEo 

anuEceEnEte de tddcetcudE nEo tdEcddi oeduten edd cue eietcdutni eEedco noncea.  

 

 

11. sedaudeo tddcdna dactdaen nEo centuuEca iendEuEc nEo edniancudE aecudon 



 sdcEucude cdnin - أ

s3-  ue ncaoeEc unn cue neuiuco cd cuuE  nEo ndide tddeiean nEo eietcdutni tudtaucn.  

s0-  ue neuiuco cd nEnioae nEo cuuE  ntueEcueutniio eo nttiouEc inan.  

s1-  ue neuiuco cd nten  nEo aduce uE n ntueEcueut anEEed uE sdneut nEo nEciunu  

s1-  ue neuiuco cd ntueEcueutniio uEdencucnce nntetcn de eietcdutni tudtaucn  

sA- souedeEte cd tddeennudEni ecuutn nEo cue neuiuco cd oeadEncdnce tddeennudEni 

tdateceEte 

 

r -  ue tddcdnaln n uii deretcuden  

r3 - sttiutncudE n uii edd eietcdutni tudtaucn  

r0 - setnud n uii  

r1 -  ue n uii de ouncEdnuEca ndiduEc tddeieana nEo tddtdnuEc nicedEncuden  

 

 entuuEc nEo iendEuEc aecudon 

 

  etcaden uE adoedE nEo cdnoucudEni aecudon l ineddncdduen  aee io detddcn dE 

entu exteduaeEc tnddueo dace l eueio dunucn l naaaed cdnuEuEc 

  uedndo ntcuducuen nEo tdEEetcudE cd cue uEcedEncudEni uEeddancudE Eecadd   cue 

 EcedEece cd decnuE nooucudEni  Edaieoce de ntnoeaut naeretcn 

 Pdntcutni ineddncdduen nde adEucddeo eo cue naeretc centued nEo cue oetndcaeEcan 

cetuEutni ncnee 

  uddacu ountannudEa ncaoeEcn tndcututnce uE ndiduEc ndae tdntcutni tddeiean 

 

 

ndniancudE aecudon 

 

 acaoeEcn nde ednianceo uEouduoaniio eo cuduEc nE dttddcaEuco cd tndcututnce uE cue 

tinnn eo nEnaeduEc daencudEn 

 acaoeEcn nde ednianceo tdiietcudeio cuddacu onuio exnauEncudEn aucu tdntcutni nEo 

cueddecutni daencudEn 

 acaoeEcn nde ednianceo tdiietcudeio eo cuduEc excdntaddutaind nnnucEaeEcna natu nn 

aducuEc ntetuni detddcn dd cudne deinceo cd tdntcutni exteduaeEcn uE ineddncdduen  

 nEo de cue eudnc neaenced nEo netdEo neaenced exnana nEo euEni exnan edd cue eudnc 

nEo netdEo neaenced 

 

 

s- nadcudEni nEo dniae cdnin.  

s3- nEtdadncuEc cue oedeidtaeEc de ncaoeEcnl tddeennudEni nEo cetuEutni cuuE uEc  

s0- sttiueo n uiin aucuuE ineddncdduen nEo ineddncdduen  

s1- nxtnEouEc cue tdcEucude udduadE nEo anuEc ednuEncddauEc cd ceEednce uoenn  

s1- cedeidtuEc  EcedEec denendtu n uiin  

 

 entuuEc nEo iendEuEc aecudon 

 

  nuEc adoedE aenEn cd tdeneEc cue cueddecutni nEo tdntcutni nntetcna natu nn 

dndudan eietcddEut ountino oedutena cd nccdntc ncceEcudE nEo nccdntc ncaoeEcn nd cunc 



cue uoen dentuen cue ncaoeEc eecced.  

  uduEc ncaoeEcn excdntaddutaind nnnucEaeEcn cunc dedaude cue ane de n uiin nEo neie-

extinEncudEn uE exteduaeEcni anon 

  aencudEuEc ncaoeEcn cuddacu ountannudE nennudEn eo nn uEc uEceiietcani daencudEn 

eudaa auoa aueEa auedea auutue nedac ntetueut cdtutn.  

  nuEc cue aecudo de ednuEncddauEc nEo eeeoent  uE ddoed cd ntcudnce cue 

nttaaainceo extedueEten de ncaoeEcn eo iuE uEc cue ncaoo ancedunin cunc aede 

cn eE uE cue tdedudan ntnoeaut ncncen nEo iuE uEc cuea cd cue Eea dEen.  

 PddduouEc ncaoeEcn aucu tdntcutni n uiin eo tdEoatcuEc tdntcutni exteduaeEcn dE 

ineddncddo edautaeEc.  

 

 

 

 

 

 

ndniancudE aecudon 

 

 ue edniancudE un odEe dE cue ennun de:  

1- dudnc neaenced  auo-oende exna  ananiio 32u tdntcutni l 32u cueddecutni  

2- aetdEo neaenced exna  ananiio 32u tdntcutni l 32u cueddecutni  

3-  dd  cue oend  32uea tndcututncudE nEo decaind ncceEonEte nde cn eE uEcd 

tdEnuoedncudE 

4- duEni exna  32u tdntcutni l 12u cueddecutni.  

 
 

 

c -  eEedni nEo daniueouEc cdnEneedneie n uiin  dcued n uiin deinceo cd eatidoneuiuco nEo 

tedndEni oedeidtaeEc.  

c3-  dd  uE cue eueio de anuEceEnEte nEo detnud de eEcuEen nEo eietcdutni edautaeEc  

c0-  dd  uE cue eueio de anuEceEnEte nEo detnud de eietcdutni tdEcddi oeduten  

c1-  ue ceEoeEto cd tddtednce nEo cenaadd  

c1- PdnnennuEc iuEcauncut n uiin uE nten uEc nEo aducuEc  

 

 entuuEc nEo iendEuEc aecudon 

 

 aaaaed nEo udae ntcuducuen 

 PdetnduEc nEo uatieaeEcuEc ineddncddo detddcn eo ncaoeEcn 

 cedeidt nEo atonce cue naeretc ddtneaindo cd  eet tnte aucu oedeidtaeEcn 

 

ndniancudE aecudon 

  ducceE l neaenced exnan l euEni exnan l onuio edniancudE 

 cn uEc Edcen 

  ducuEc nEo naeauccuEc detddcn 

 atueEcueut ountannudEn.  
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12. Pddcdna ncdatcade 
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 ieireaormt

D a ro 

cue eudnc 1  ueddecutn

i l 

tdntcutni 

 ue noncea de aEucn aneo uE eietcdutuco nEo cue aEucn de 

aennadeaeEc edd entu naencnEte  ucn tndcn nEo aaicutiene. 

sncueancutni nttiutncudEn edd tdEdedcuEc dniaen anuEc aEucn.  

ceeuEucudE de cue ennut aEucn de ddicncea taddeEca nEo denuncnEte - 

tdatdEeEcn de cue eietcdutni tudtauc -  uaan ina - entcddn 

neeetcuEc cue dniae de denuncnEte - ntetueut denuncnEte de 

tdEoatcude nEo uEnaincuEc ancedunin.  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

cue 

netdEo 
1  ueddecutn

i l 

tdntcutni 

cs tudtaucn uEtiaoe:  

1. sdEEetcuEc denuncddn uE neduen aucu exnatien 0- 

sdEEetcuEc denuncddn uE tndniiei aucu exnatien 

1- suxeo tdEEetcudE de denuncddn aucu exnatien  

2. acnd nEo cdunEcie tdEEetcudE  e Y  m   de denuncddn nEo 

tdEdednudE edda entu cd cue dcued aucu exnatien 

 etcaden  l

tdntcutni 

noucdduni l 

tdntcutni 

cue cuudo 1  ueddecutn

i l 

tdntcutni 

sttiutncudEn cd neduena tndniieia nEo auxeo tdEEetcudE tudtaucn 

acndeadnc nEo cdunEcie oat n 
 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

cue edadcu 1  ueddecutn

i l 

tdntcutni 

 udtuudeean  nan - ceeuEucudE de  udtuudeean inan edd  . أ

taddeEc nEo ddicncea aucu nEnaedn cd daencudEn 

 snxaeii aucu ndiacudEn exnatien . ب

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

I  1  ueddecutn

i l 

tdntcutni 

sttiutncudEn de  uedeEuE nEo  ddcdE cueddea 

 
 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

 1  ueddecutn

i l 

tdntcutni 

  etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

aedeEcu 1  ueddecutn

i l 

tdntcutni 

sdEcdaeEte cueddo - oeeuEucudE de cue cueddo - ncetn cd nttio uc 

uE ndiduEc oudetc taddeEc tudtaucn cunc tdEcnuE adde cunE dEe 

ndadte - ndiduEc exnatien  

ceeuEucudE de cue taddeEc ndadte nEo cue ddicnce ndadte 

etdEcuEadan tdaed ouncdueacdde nEo uda cd tdEdedc edda dEe cd 

cue dcued -  ue cueddo de cdnEneedduEc cue cdencenc tdnnueie 

tdaed - ceeuEucudE de cue cueddo nEo oedudncudE de ucn 

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 



deincudEnuutn - Pdntcutni exnatien  

I    1  ueddecutn

i l 

tdntcutni 

sicedEncuEc danEcucuena uEtiaouEc - cueud oeeuEucudEa tddtedcuen de 

nicedEncuEc taddeEc - uda cd ceEednce nicedEncuEc taddeEca ucn 

ande ouncdnaa nEo ucn deincudEnuutn - oeeuEucudE de cue eeeetcude 

dniae  e RMS   nEo cue ndednce dniae nEo cueud deincudEnuutn cd 

euEo cue eddancudE entcdd nEo dniae entcdd edd uddecaind 

andeeddan aucu nttiueo exnatien.  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

 uEcu 1  ueddecutn

i l 

tdntcutni 

sicedEncuEc detcdd danEcucuen - cueud oeeuEucudE - cueud tunne nEo 

oudetcudEni detdeneEcncudE - tunne nEcie nEo uda cd euEo uc - 

euEouEc cue denaicnEc de detcdd danEcucuena uEtiaouEc 

aaicutiutncudEa oudunudEa nooucudE nEo naecdntcudE - aucu nttiueo 

exnatien  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

 ue ceEcu 1  ueddecutn

i l 

tdntcutni 

acaoo cue eeeetc de nicedEncuEc taddeEc dE n tudtauc tdEcnuEuEc 

dEio denuncnEtea n tudtauc tdEcnuEuEc dEio tade uEoatcnEte - n 

tudtauc tdEcnuEuEc dEio tade tntntucnEte - euEouEc cue tunne 

nEcie eecaeeE ddicnce nEo taddeEc edd entu tudtauc nEo ndiduEc 

exnatien  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

eiedeEcu 1  ueddecutn

i l 

tdntcutni 

 ue eeeetc de nicedEncuEc taddeEc dE n tudtauc tdEcnuEuEc 

denuncnEte nEo uEoatcnEte uE neduen - s tudtauc tdEcnuEuEc 

denuncnEte nEo tntntucnEte uE neduen - s tudtauc tdEcnuEuEc 

denuncnEtea uEoatcnEte nEo tntntucnEte uE neduen - duEouEc cue 

deincudEnuut eecaeeE taddeEc nEo ddicnce uE cue cudee tnnen - 

Punne nEcie -  dcni uateonEte de cue tudtauc aucu nttiueo 

exnatien 

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

caeidecu 1  ueddecutn

i l 

tdntcutni 

 ue eeeetc de nicedEncuEc taddeEc dE n tudtauc tdEcnuEuEc 

denuncnEte nEo uEoatcnEte uE tndniiei - n tudtauc tdEcnuEuEc 

denuncnEte nEo tntntucnEte uE tndniiei - n tudtauc tdEcnuEuEc 

denuncnEtea uEoatcnEte nEo tntntucnEte uE tndniiei - euEouEc cue 

deincudEnuut eecaeeE taddeEc nEo ddicnce uE cue cudee tnnen - 

tunne nEcie - ucn oeeuEucudE nEo uda cd euEo uc - euEouEc 

uateonEte - tedauccuduco aucu... Pdntcutni exnatien  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

 uudceeEc
u 

1  ueddecutn

i l 

tdntcutni 

 ne centdutcudE 3-7  e J-Operator   dd cue tdatiex entcdd cd euEo 

cue cdcni uateonEtea cdcni tedauccuducoa taddeEca ddicncea nEo 

tunne nEcie edd tudtaucn tdEEetcuEc uateonEten uE neduen nEo 

tndniieia nEo ndide exnatien.  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni  

edadceeEc

u 
1  ueddecutn

i l 

tdntcutni 

sendEnEc tudtaucn uEtiaoe - neduen dendEnEte tudtauc - oeeuEuEc 

cue ncnce de dendEnEte nEo uda cd dentu uc - tnitaincuEc taddeEca 

ddicncea uateonEtea nEo ededaeEto nEcie nc dendEnEte - euEouEc 

cue eena auocu - euEouEc cue daniuco entcdd - nEo odnauEc cue 

deincudEnuut eecaeeE uEoatcude dentcnEte nEo tntntucude 

dentcnEte aucu ededaeEto - ndiduEc exnatien  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

dueceeEcu 1  ueddecutn

i l 

tdntcutni 

Pndniiei dendEnEte tudtauc - ucn oeeuEucudE - tnitaincuEc taddeEca 

ddicncea uateonEtea nEcie de uateonEtea tunne nEciea nEo 

dendEnEte ededaeEto - euEouEc cue eena auocu - odnauEc 

cdntuutni deincudEnuutn aucu ededaeEto - euEouEc cue daniuco 

entcdd - ndiduEc exnatien  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

nuxceeE 1  ueddecutn

i l 

tdntcutni 

sttiouEc cuedduen natu nn  ddcdEan cueddeaa  uedeEuEan 

cueddeaa nEo tdEcdaeEte cd nicedEncuEc taddeEc tudtaucn nEo 

ndiduEc exnatien 

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

nedeEceeE

cu 
1  ueddecutn

i l 

tdntcutni 

Pdaed uE nicedEncuEc taddeEc tudtaucn uEtiaoen tnitaincuEc tdaed 

uE - tudtaucn tdEcnuEuEc denuncnEte dEio - tudtaucn tdEcnuEuEc dEio 

uEoatcnEte - tudtaucn tdEcnuEuEc dEio tntntucnEte - tudtauc 

tdEcnuEuEc denuncnEtea uEoatcnEtea nEo tntntucnEte uE neduen nEo 

tndniiei - oeeuEucudE de ntcude tdaed nEo uda cd tnitaince uc - 

tnnnude tdaed nEo uda cd tnitaince uc 

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

eucuceeE 1  ueddecutn

i l 

tdntcutni 

 dcni nttndeEc tdaed  ucn oeeuEucudEe - uda cd odna n tdaed 

cdunEcie - tdaed entcdd - ucn oeeuEucudE nEo ucn eeeetc dE 

nicedEncuEc taddeEc tudtaucn - uda cd uatddde tdaed entcdd - 

aucu nttiueo exnatien 

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

EuEeceeEc
u 

1  ueddecutn

i l 

tdntcutni 

 ue cueddo de cdnEnauccuEc cue cdencenc tdnnueie tdaed uE 

nicedEncuEc taddeEc tudtaucn - oedudncudE de ucn deincudEn - aucu 

exnatien 

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

 ue 

caeEcuecu 
1  ueddecutn

i l 

tdntcutni 

Pdntcutni aecudon edd aennaduEc denuncddn de uucua aeouaa nEo 

nanii dniaen - anuEc nE duaaeced uE neduen nEo tndniiei - cue 

naaeced nEo ddicaeced aecudo - cue tdateEnncudE aecudo - 

anuEc n  uencncdEe eduoce - cue ddicnce ouduoed aecudo - cue 

nauctuuEc aecudo - aucu exnatien de entu aecudo.  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

03nc  1  ueddecutn

i l 

tdntcutni 

 udee-tunne nicedEncuEc taddeEc tudtaucn - ucn oeeuEucudE nEo uda 

cd ceEednce nicedEncuEc taddeEc - dEe tunne - cad tunnen - cudee 

tunnen - aucu n odnauEc de entu tudtauca ncnd nEo cdunEcie 

tdEEetcudEn uE cudee-tunne nicedEncuEc taddeEc tudtaucna nEo 

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 



ntetuni deincudEnuutn edd tnitaincuEc iuEe nEo tunne taddeEc nEo 

ddicncea cdcni tdaed nEo iuEe tntntuco - tunne tdaed - eencaden 

nntu tdEEetcudE aueE aneo uE eninEteo nEo aEeninEteo idnona 

aucu nE exnatie ndiacudE 

caeEco 

cda 
1  ueddecutn

i l 

tdntcutni 

adiduEc nttiueo exnatien de cudee-tunne nicedEncuEc taddeEca 

cdunEcaind nEo ncnd tdEEetcudEn aucu eninEteo nEo aEeninEteo 

idnon.  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

caeEco 

cuudo 
1  ueddecutn

i l 

tdntcutni 

secudon edd aennaduEc tdaed edd cudee-tunne idnon - n 

anccaeceda uda cd tdEEetc uc cd n tudtauc cd aennade ntcude 

tdaed - nEo tnitaince uEntcude tdaed nEo nttndeEc tdaed aucu 

nE exnatie ndiacudE 

sennaduEc tdaed anuEc n anccaeced nEo n ddicnce - uda cd euEo 

cue cdcni tdaed uE cuun anoa nEo uE cue tnne de ncnd nEo cdunEcie 

tdEEetcudEn - anuEc cad anccaecedn - anuEc cudee anccaecedn  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

caeEco 

edadcu 
1  ueddecutn

i l 

tdntcutni 

sncEecuna - cue ancEecut tudtauc - nE uEcddoatcudE cd  ddcu nEo 

adacu Pdie ancEecuna - coten de ancEecut ancedunin - cue ennut 

tundntceduncutn de ancEecut ancedunin nEo cueud oeeuEucudEa 

uEtiaouEc cue ancEecut eueio - ancEecut eiax - ancEecut oduduEc 

eddte - ancEecut eiax oeEnuco nEo entcddn cunc neeetc ancEecut 

eiax - tedaeneuiuco nEo ucn eeeetc - ancEecut tudtaucn nEo 

nttiutncudE de  udtuudeeln inan dE ued 

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

0Acu  1  ueddecutn

i l 

tdntcutni 

adide nttiueo exnatien de ancEecuna  etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

caeEco-

nuxcu 
1  ueddecutn

i l 

tdntcutni 

aeie-uEoatcnEte de cue tdui  eietcddancEecut uEoatcudEe - ucn 

oeeuEucudE - ntetuni deincudEn cd euEo cue neie-uEoatcnEte de cue 

tdui - aacani uEoatcnEte eecaeeE cad tduin - nEo deincudEn cd 

euEo cue aacani uEoatcnEtea oeteEouEc dE cue cote de 

tdEEetcudE de cue cad tduina auutu uEtiaoen: aacani nEo uEdedne 

neduen tdEEetcudE.  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

07cu  1  ueddecutn

i l 

tdntcutni 

sadden de cddacu nEo oetno de taddeEc edda nE uEoatcude 

tudtauc - extinEncudE de cuun tudtauc nEo ucn eeeetc dE oudetc 

taddeEc - cue ceEedni deincudEnuut de cddacu nEo oetno de 

taddeEc uE n tdui - odnauEc cue taddeEc nEo tnitaincuEc cue cuae 

tdEncnEc - ndiduEc exnatien  

sundcuEc nEo ountundcuEc tntntucddna uEtiaouEc cue ane de 

tntntucddn uE oudetc taddeEc tudtaucn.  ue ceEedni deincudEnuut edd 

tundcuEc nEo ountundcuEc n tntntucdd nEo odnauEc cue taddeEc - 

cue eeeetc de cue cuae tdEncnEc aucu ucn tnitaincudE - ndiduEc 

exnatien.  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

 aeEco-
eucucu 

1  ueddecutn

i l 

tdntcutni 

sennaduEc oeduten uEtiaoe - coten de aennaduEc oeduten - 

Encade de cueud add  - adduEc tdui aennaduEc oeduten - ucn 

uEncniincudE nEo ane uE aennaduEc ddicnce nEo taddeEca 

aeEcudEuEc ucn nodnEcncen nEo ounnodnEcncena nEo n odnauEc de 

cue oedute.  

 etcaden  l

tdntcutni 

noucdduni l 

tdntcutni 

XX X 1  ueddecutn

i l 

tdntcutni 

 ue uddE-tdde aennaduEc oedute - ucn uEncniincudE nEo uda cd ane 

uc uE aennaduEc - ucn nodnEcncen nEo ounnodnEcncen nEo odnauEc 

cue oeduteln ouncdna 

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

cuudco 1  ueddecutn

i l 

tdntcutni 

 nccaeced aennaduEc oeduten - ucn uEncniincudE - odnauEc n 

ouncdna de cue oedute - ucn nddnEceaeEc uE cue eietcdutni tudtauc 

edd aennaduEc tdaed - adaeEc edancudEn - ucn nodnEcncen - 

ounnodnEcncen - cue dntuiidntdte oedute - odnauEc de cue oedute 

- ucn uEncniincudE - uda cd dtednce nEo ane uc  

 etcaden l 

tdntcutni 

noucdduni l 

tdntcutni 

 

 

 

 



 

 

 

13. soaunnudE ncnEondo  encneiunuuEc decaincudEn deinceo cd noaunnudE cd cue tdiiece dd 

uEncucace  

14. sdadne oedeidtaeEc tinE 

1- ddiida cue incenc taeiutncudEn dE aeenucen nEo taeiut iuednduen 
2- sttenn cd cue incenc oeduten nEo cetuEdidcuen uE cue eueio de add .  

3- PndcututncudE uE dndudan tdadnen deinceo cd cue naeretc 
4- aee cue incenc euEouEcn de adoedE cetuEdidco uE cuun ndcutie 

5- PdetnduEc tdadnen cunc oedeidt cue tntneuiucuen de ineddncddo cdnuEedn nd cunc cueo 
tnE cdnuE ncaoeEcn adde eeeutueEcio 

6- PddduouEc ineddncdduen aucu adoedE edautaeEc cunc  eetn tnte aucu ntueEcueut 

oedeidtaeEc uE oedeidteo tdaEcduen 

 

 

 

 

 

 

10.  Eednncdatcade 

3- sedaudeo tdentdueeo edd n   sudtaucn nEo aennadeaeEcn 

0- snuE deeedeEten  ndadten  Fundamental of Electrical Circuits/David A.Bell 

setdaaeEoeo edd n nEo 

deeedeEten  ntueEcueut rdadEnina 

detddcn ...,  

Electric circuits /Joseph A. Edminister 

Introductory circuits analysis / Robert Boylestad 

r - nietcddEut deeedeEtena 

 EcedEec nucen...  

Indudan uEcedEec ndadten 



 

 

mmraoaraormr  i iasoiei

 c auii ee  ue ncaoeEc seie  E  eccuEc cd  Eda  E sncedunin nietcdutni 
sEo ddcnEuae  uduEc aneo  E  ue add ed  

sEo udaen sEo encneiunuaeEc sEo uc un nttanncude  ue tinten 
nietcdutni  non sdEcddi sEo tddcetcudE ddd idnon oueeedeEc  

ro encneiunuaeEc  

 

. 10  ue uEncucacudE noatncudEni  - sannc  Eudednuco   etuEutni  Encucace - ananan  

. 11 aetcudE atueEcueut /  ue 
teEced  

 etuEdidcuen nietcdutni sinnn  ue eudnc  

. 12  nae / aoaedi  ue 
oetunudE  

 EncucacudEn nietcdutni  

. 13 Pddcdnan  uutu se eEcedn 
 E uc  

aetcudE  

. 14 dddan scceEonEte ndnuineie  scceEonEte snEoncddo cnuio  

. 15 suntced / rend  stnoeaut oend 0201m0201 

. 16  aaeed sdadn stnoeaut 
ecdcni   

2  dd  2 + so add   =12 aee n r 1 = 302 udadn ted 
oend   

. 17 cnce PdetndncudE  uun 
centdutcudE  

1m02m0201  

. 18  eretcuden  ue oetunudE  
 

 ue cdni rend:  ceeuEucudE  ue ncaoeEc  E aoncean  EncucacudEn 
nietcdutni oueeedeEc.   

 ue cdni Pdudnce:   c auii ee  ue ncaoeEc seie  E  eccuEc cd  Eda  E 
sncedunin nietcdutni sEo ddcnEuae  uduEc  
aneo  E  ue add ed sEo udaen sEo encneiunuaeEc sEo uc un nttanncude 
 ue tinten nietcdutni  non sdEcddi  
sEo tddcetcudE ddd idnon oueeedeEc ro encneiunuaeEc.   



 c auii ee  ue ncaoeEc seie  E  Edaieoce Pddtenn ro uEncucacudEn 
nietcdutni eiucucuEc  sooucudE  d sda  
nncneiunuaeEc sEo uc un nttanncude  ue tinten nietcdutni.     



 
 

. 12  actacn  ue oetunudE  non noatncudE sEo iendEuEc sEo edniancudE  

s  eretcuden  Edaieoce  
s 1 ceeuEucudE  ue ncaoeEc  E aoncean  EncucacudEn nietcdutni oueeedeEc  
s 2 ceeuEucudE  ue ncaoeEc  E sncedunin nietcdutni  
s 3 ceeuEucudE  ue ncaoeEc  E aoncean  uduEc aneo  E  ue add ed sEo udaen  
s 4 ceeuEucudE  ue ncaoeEc  E  non nncneiunuaeEc sEo uc un nttanncude  ue tinten nietcdutni  
s 5 ceeuEucudE  ue ncaoeEc  E  non sdEcddi sEo tddcetcudE ddd idnon oueeedeEc ro 
encneiunuaeEc  
s 6  dnuEuEc  ue ncaoeEc Pdntcutniio ro uEncucacudEn nietcdutni eiucucuEc  sooucudE  d sda 
nncneiunuaeEc sEo uc un nttanncude  ue tinten nietcdutni.   

.eretcuden n uiin Pdudnce ro oetunudE   ب   
  stcudE nxteduaeEcn  ue tddtenn  uutu suet   ue nuoe  ueddecutni  1 ب
  stdaunucudE a uii  E  EncucacudEn nietcdutni oueeedeEc - 2 ب
  stdaunucudE a uii  uduEc aneo  E  ue add ed sEo udaen - 3 ب
  stdaunucudE a uii nncneiunuaeEc sEo uc un nttanncude  ue tinten nietcdutni 4 ب
 stdaunucudE a uii cenucE sEo uatieaeEcncudE  non sdEcddi sEo tddcetcudE ddd idnon 5 ب
oueeedeEc ro encneiunuaeEc  

 non noatncudE sEo iendEuEc  

 etcaden  ueddo + nxteduaeEc  neddncddo +  ne sEo cdatu cedute sennadeaeEc + 
sdduen atueEcueut  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

s  eretcuden nxunceEcuniuna sEo dniae  
s 1 sanc so udane enxedtunen  acaoeEc   
s 2  etcaden  ueddo  
s 3 a uiin sttiutncudE  Enuoe  ue ineddncddo  
s 4 cuntannudE  Enuoe sinnn  

 non noatncudE sEo iendEuEc  

 etcaden + so add  + sdduen atueEcueut + cuntannudE  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

 a uiin Paeiut sEo daniueutncudE addneie e a uiin  ue dcued deinceo sntneie  صلى الله عليه وسلم
natidoaeEc sEo oedeidtaeEc PedndEni .   

  a uiin sttiutncudE  Enuoe  ue add ed sEo add nudtn sEo ineddncdduen 1 صلى الله عليه وسلم
  sdduen atueEcueut 2 صلى الله عليه وسلم
  Iunucn atueEcueut 3 صلى الله عليه وسلم
 a uiin cenucE sEo uatieaeEcncudE  non sdEcddi sEo tddcetcudE ddd idnon oueeedeEc ro 4 صلى الله عليه وسلم
encneiunuaeEc  
  a uiin  E  EncucacudEn nietcdutni oueeedeEc 5 صلى الله عليه وسلم
  a uiin  uduEc aneo  E  ue add ed sEo udaen - 6 صلى الله عليه وسلم
  a uiin nncneiunuaeEc sEo uc un nttanncude  ue tinten nietcdutni 7 صلى الله عليه وسلم



. 13 ncdatcade  ue oetunudE  

 ue 
aee   

sdadn   actacn  
 endEu
Ec  

dedaudeo  

 nae  ue aEuc /  d  ue cdtut  

noatncu
dE  

s ano  

s ano  
ndnian
cudE  

 ue 
eudnc  

4   dd  +  
so add   

 dd   eEedni  E Idtneaindo  ue nttddntu ddd 
cue anceduni sEo cue ndadten atueEcueut ddda s 
edd   
secudodidco sEo ueit  

 sinnnueutncudE sncedunin  d :  
 sncedunin nietcdutni sdEEetcdd 

Conductors  
 adaecuuEc iu e uc sdEEetcddn 

Semiconductors  
  Enaincddn Insulators  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 ue 
netdEo  

4   dd  +  
so add   

PduEtutien nietcdutuco  
  ena needdc , aededuco  ue taddeEc , 
aededuco  ue taddeEc  ue eietcdutunE enatede  
,  

dntcddn  EeiaeEcuni  E aededuco eietcdut 
taddeEc , senuncnEte   

dntcddn  EeiaeEcuni  E senuncnEte.   
sdatdEeEcn  ue tudtie nietcdutni  

 adadte ,  oten  ue daciec nietcdutni 
Sockets ,  uden  

sEo ucn coten ,  dnon nietcdutni  E nii  cn 
coten  

  ue  eon sEo ucn coten sEo dncen 
tddcetcudE,  daEon sdEEetcuduco  

  natn nietcdutni sEo ucn coten nEo ucn anen  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 uudo  4   dd  +  
so add   

sncedunin nietcdutni sdEEetcdd.   
 sdtted Cupper - Pddtedcuen nietcdutni 
ddd tdtted -  

Pddtedcuen setunEutni ddd tdtted  
 siaauEaa Aluminum Pddtedcuen nietcdutni 
ddd niaauEuaa -  

Pddtedcuen setunEutni ddd niaauEuaa  
  ueud eencaden nEo cueud anen  E dueio 
nietcdutuco  
 siidon sucu senuncnEte - Pddtedcuen 
 uutu sn e uc untteE ddda ued nieaeEcn 
 ddo  E  nen nietcdutni  

 etcaden  
+ so 
add   

noucdduni +  
so add   

ddadcu  4   dd  +  
so add   

sncedunin raeeed  
 nxnatien  E sncedunin raeeed - sud ,  ue dui  cn 
tundntceduncutn nEo ucn anen  
 atetuni sncedunin raeeed  E tddtddcudE  d snddo 
uc  d oecdeen senc  
 sncedunin raeeed adiuo esdccdE  , Pnted , 
sneencdn ,  excuie   innn  ,  unnaen sEo adduen 
 Eoancduni , sutn , sncedunin dcued  , 
tedaunnueuiuco permittivity e acenoo  ndincudE   
 nan nxnatien adideo  

 etcaden  
+ so 
add   

noucdduni +  
so add   

duecu  4   dd  +  
so add   

Pddtedcuen sncEecuna ddd ancedunin  
 Pdaed sncEecuna ,  oten sncedunin 
sncEecuna ,  edan  
sttdatnEuaeEc ddd ued - Pddtedcuen sncEecuna - 
 nan deinceo ro ancEecuna   
 nxnatien adideo  

 etcaden  
+ so 
add   

noucdduni +  
so add   

auxcu  4   dd  +  
so add   

sudtien sncEecuna  
 sttiutncudE  nan  udtuudee  E ued.   
 nxnatien adideo  E sncEecuna  

 etcaden  
+ so 
add   

noucdduni +  
so add   

aedeEc
u  

4   dd  +  
so add   

Pddtedcuen setunEutni ddd ancedunin nietcdutni  
  ue ceEnudE acdenn , nidEcncudE , diexueuiuco , 
 cued  
 nxnatien adideo  

 etcaden  
+ so 
add   

noucdduni +  
so add   

nucucu  4   dd  +  
so add   

 ue ncncen  uutu  c tnnnen  ucu uc nEedco 
nietcdutni  
  eEedncudE nEedco nietcdutni e  dedduea rduee 
sedac  oten acncudEn  encecdutn    
  dnEneed nEedco nietcdutni esecaincudEn  aneo , 
sodnEcncen sEo oeeetcn   
 acncudEn aetdEondo ntuddi  ue tdnEe sEo cue 

 etcaden  
+ so 
add   

noucdduni +  
so add   



ida dEe sEo cueud tduten  
 cuncdueacudE nEedco nietcdutni esecaincudEn  aneo 
  cueeedeEcio  cn coten  

 uEcu  4   dd  +  
so add   

 PduEtutien Pduando sedac sda ndautaeEc  ue 
tdEnaaed ddda acncudE aetdEondo sEo ancedunin  
Eetennndo  uedeedde sEo n cote  ue tdEnaaed  
 Pincen cuncdueacudE udaneudio sEo uEoancduni 

e EncniincudE  nEo tdEEetc   
 sda  acducudE rauiouEc ruc ro eietcdutuco  ucu 
nxnatie  uedeedde  
 Pdute  dnEneddaedn nietcdutni aneo (KVA) sEo 
idtncudEn  ne uc  E  ue Eecadd  nietcdutni  
 PinEn nxnatien adideo  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 eEcu  4   dd  +  
so add   

 oten  ue  eon aneo  E  EncucacudEn nietcdutni 
sEo ucn uatddcnEte  
  ue  eo  dnoucudEni (Toggle Switch ) e auEcie 
tdie,   ue  ad anon,   
auooie,  ruEndo tdie,   dutie tdie   

  ue  eo sdatdenndd ( Push button switch )  

 etcaden  
+ so 
add   

noucdduni +  
so add   



     cued eddda  aneo deteEcio   
 cdnauEc sudtien nietcdut sdEcnuEn  E  uun  ue 
 eon  E sudtien sdatiece  

  

3nc   
 eE  

4   dd  +  
so add   

ceduten PddcetcudE aneo  E  EncucacudEn nietcdutni 
eeanen   d  

sdaann ( Fuses)  
 ceeuEucudE e ue eane  ,  ue taddeEc  ue ina , s 
ncdena  ue adEcu , dntcdd danudE ,  
 ue taddeEc nxtetceo sEo n ncdena  ue tuete , 
 uae  ue adEcu ,  uae PedanEeEte  ue 
ndt  
 ue eietcdutunE  uae  tedncudE  dcni    
  oten danen  ucu sodnEcncen sEo oeeetcn sii 
ddda ued , sda suddne  ue netndncdd  
 sdddouEncudE recaeeE sdaann  E anae  ue 
oetndcaeEc nietcdutni  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 ue 
netdEo  
 eE  

4   dd  +  
so add   

 aetcudEn  ue tdadne  ue nanii dEe ( Miniature 
Circuit Breaker)  

MCB  EncniincudE sEo  eet oda eEcedcnuEeo  
 sdEtianudeio  ue tdadne  ue  en nce  ddaEo ( 
Earth leakage circuit  
breaker) ELCB  EncniincudE sEo cueddo  dd   
 sda cuncdueacudE  dnon  Enuoe  ue eauiouEc 
ddda caduEc PnEei cuncdueacudE  
aneo sEo nE nttdaEc Pdute  ue tacced  

 ucu PduEtutie sun add  (Magnetic and Thermal 
Circuit Breakers)  

aetcudEn  uedani sEo 
ancEecuna -  

aetcudEn  ue tdadne Circuit Breakers  
 ucu  Encnii uc sEo n tduEtutie sun add  
(Magnetic Circuit Breakers)   

aetcudEn 
sncEecuna  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 uudo  
 eE  

4   dd  +  
so add   

aoncean  uduEc  ue eietcdutunE Electrical Wiring 
Systems  
 aoncea sdEEetcddn  cuedn  ndinceo BB , aoncea 
Pnt uEc saeeed  
 ue ncddEc TRS  
 aoncea sdEEetcddn  ndinceo  ucu ( PVC ) , 
aoncea sdEEetcddn  
 ndinceo  ucu ( PCP ) , aoncea  uduEc  Enuoe 
Puten Pinncut  
sEo cue Eaaeed Eetennndo  uedeedde , 
 aaeeduEc  uden sEo tneien  E  dd  , 
sdEnuoed  
sdiddn  uden  ueE nncneiunuaeEc  

 etcaden  
+ so 
add   

noucdduni +  
so add   

ddadcu  
 eE  

4   dd  +  
so add   

 EncucacudEn nietcdutni udaneudio  
  oten  EncucacudEn nietcdutni udaneudio 
sodnEcncen sEo oeeetcn sii ddda ued , 
sdEoucudEn  
aetaduco , sdnc , cadneuiuco dedaudeo sEo cue 
nttendnEte sEo cue nunte  ue oend  d encneiunu  
-  ddin aneo  E  EncucacudEn udaneudio  
 nncneiunuaeEc  ue add ed sEo add nudtn sEo 
nE nttdaEc sdnc  

 etcaden  
+ so 
add   

noucdduni +  
so add   
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duecu  
 eE  

4   dd  +  
so add   

 ddaEouEc Grounding  
 sdatdEeEcn  ddaEouEc Grounding 
Components e adui  

 ue inEo Earth sEo denunc uc Earth 
resistance sEo cue denuncnEte  
 aniuco ddd inEo Earth Resistivity , 
nietcddoen  
 ddaEouEc Grounding Electrode , 
ndautaeEc  ue tdEEetcudE  
sEo tdEEetcuduco ( Bonding  

 sdnon oueeedeEc  d deoate senuncnEte 
 ddaEouEc Reduce  

Resistance Grounding  
 ceduten sEo edautaeEc caco  ddaEo uc 
Devices must be  

grounding  
  atddcnEte  ddaEouEc  ue cddo The 
Importance of  

Grounding  
  ue cena recaeeE  ue noncea  ue 
cddaEo sEo Edc  ue cddaEo ,  non  

sennadeaeEc Grounding Measurering  

 etcaden  
+ so 
add   

noucdduni +  
so add   

auxcu  
 eE  

4   dd  +  
so add   

 c un eddeuooeE  ucucEuEc ncdu en Lighting Rod  
  ue cuaEoededic ,  atddcnEte  c un 
eddeuooeE  ucucEuEc ncdu en , sdatdEeEcn 
 c un eddeuooeE  

 ucucEuEc ncdu en  
  uuEcn  ue cnn   ueE cenucE  c un 
eddeuooeE  ucucEuEc ncdu en ndautaeEc  

sEo ncdatcaden  uutu sanc Pddcetc ued 
ddda  ucucEuEc ncdu en  

 etcaden  
+ so 
add   

noucdduni +  
so add   

aedeEc
u  
 eE  

4   dd  +  
so add   

 dnaan nietcdutni  
 ceeuEucudE sEo ucn denndEn sEo n 
deincudEnuut  anEcuco  ena needdc sEo cue 
taddeEc  E nudt   

sEo n tncu  ue taddeEc sEo nededuco 
 ue taddeEc snd  ucu cue edoo ,  uae 
Pnnn  
taddeEc,  senndEn  dnaan nietcdutni  

  ue daien Paeiut ddd nneeco ddda  dnaan 
sEo tddteoaden seced  dnaan  
 dntcddn  uutu  c oeteEon  E ued  atntc 
 ue taddeEc  ue eietcdutunE  E  ue edoo  
 Pddteoaden PdedeEcude  uutu  c un 
tdnnueie  n e uc ddd tddcetcudE ddda  

sun n nietcdutni  

 etcaden  
+ so 
add   

noucdduni +  
so add   

nucucu  4   dd  +  PddcetcudE ddda s ncdena  en nce  ue tncueEc   etcaden  noucdduni +  



 

. 14 acdatcade  Eednncdatcade 

 

1 - rdd n  ue 
oetunudE dedaudeo  eiucncddo  EncucacudEn nietcdutni  

2 - seeedeEten 
sdae eadadten  Pddretc s edd   EncucacudEn nietcdutni  

s rdd n sEo 
deeedeEten  uutu 
setdaaeEoeo 

 ucu uc 
e sncnauEen 
atueEcueut , 
setddcn ...., ( 

Electrical installation technology (by 

Thompson) 

Electrical installation technology (by Michael 

Needle) 

Practice on low voltage switch gears (by 

Siemense Publication) 

 

 seeedeEten - ب
eietcddEut,  

 dtncudEn  ue 
 EcedEec 

 

 

adadte  ue  EcedEec oueeedeEc  

. 15 PinE cedeidtaeEc  ue oetunudE stnoeaut  

5  PndcututncudE  E sdadnen oueeedeEc Pdudnce ro naencnEte  

6   EeddauEc  E sEdcued  unc   nddudeo ddd uua  etuEdidco 
sdoedE  E  uun sdcutie  

7  PdetndncudE sdadnen  uutu cedeidt sntneuiuco  dnuEedn  E  ue 
ineddncddo  ueo tnEac ddda  dnuEuEc  ue dedaenc  E n tutcade 
neeutueEc  

8   Etdenne  neddncdduen  ucu oeduten sdoedE  uutu  eet at 
cedeidtaeEc atueEcueut  E sdaEcduen sodnEteo  



 

sdadne oentdutcudE edda 

 

nietcddEut 
  
 c auii ee  ue ncaoeEc seie  E  ue  Edaieoce :  ucu uEcdeoueEcn nietcddEut snEaentcaded 

ddda  can iu e sdEEetcddn cueeedeEcio  cn coten -  Encnii uc -  

 cn tundntceduncutn -  cn anen  E sudtien nietcddEut -  cn nttiutncudEn - sEnionun sudtien nietcddEut 
Pdudnce  ucu uc  ucu uEcdeoueEcn nietcddEut  

Pudcdddicnut sEo ucn nttiutncudEn 

 

. 19  ue uEncucacudE noatncudEni  - sannc  Eudednuco   etuEutni  Encucace - ananan  

. 20 aetcudE atueEcueut /  ue 
teEced  

 etuEdidcuen nietcdutni sinnn  ue eudnc  

. 21  nae / aoaedi  ue 
oetunudE  

nietcddEut  

. 22 Pddcdnan  uutu se eEcedn 
 E uc  

aetcudE  

. 23 dddan scceEonEte ndnuineie  scceEonEte snEoncddo cnuio  

. 24 suntced / rend  stnoeaut oend 0201m0201 

 

. 25  aaeed sdadn stnoeaut 
ecdcni   

2  dd  2 + so add  = 4 * 30 s aee  = 120 sE udad 
sEEaniio  

. 26 cnce PdetndncudE  uun 
centdutcudE  

1m02m0201  

. 27  eretcuden  ue oetunudE  
 

 ue cdni rend:  ceeuEucudE  ue ncaoeEc  ucu uEcdeoueEcn nietcddEut oueeedeEc.   

 ue cdni Pdudnce:   c auii ee  ue ncaoeEc seie  E  ue  Edaieoce :  ucu uEcdeoueEcn nietcddEut 
snEaentcaded ddda  can iu e sdEEetcddn cueeedeEcio  cn coten  

-  Encnii uc -  cn tundntceduncutn -  cn anen  E sudtien nietcddEut -  cn nttiutncudEn - sEnionun sudtien 
nietcddEut Pdudnce  ucu uc  ucu uEcdeoueEcn  
nietcddEut Pudcdddicnut sEo ucn nttiutncudEn.   

 c auii ee  ue ncaoeEc seie  E  unc:   
. 1  c add n ceduten nietcddEut rnnut exuncuEc  E  ue ineddncddo  
. 2 sdEEetcn  ue eieaeEcn nietcddEut  E sudtien nietcddEut auatie  
. 3  Edaieoce atetueutncudEn sEo eencaden Pdudnce ro tuete nietcddEut  
. 4  eccuEc cd  Eda  E sudtien sttiutncudE ddd ndae sdatdEeEcn sEo uatieaeEc uc  

 

 

 



 

 
 

 

 

 

. 16  actacn  ue oetunudE  non noatncudE sEo iendEuEc sEo edniancudE  

s  eretcuden  Edaieoce  
s 1 ceeuEucudE  ue ncaoeEc  ucu uEcdeoueEcn nietcddEut oueeedeEc  
s 2 ceeuEucudE  ue ncaoeEc  E sdatdEeEcn nietcddEut snEaentcaded ddda  can iu e sdEEetcddn 
cueeedeEcio  cn coten  
s 3 ceeuEucudE  ue ncaoeEc  E  ne sdatdEeEcn nietcddEut  E sudtien nietcddEut  
s 4 ceeuEucudE  ue ncaoeEc  E sEnionun sudtien nietcddEut sEo ucn nttiutncudEn  
s 5 ceeuEucudE  ue ncaoeEc  E ceduten nietcddEut rnnut exuncuEc  E  ue ineddncddo  
s 6  dnuEuEc  ue ncaoeEc  E sdEEetc  ue eieaeEcn nietcddEut  E sudtien nietcddEut auatie  
s 7 ceeuEucudE  ue ncaoeEc  E atetueutncudEn sEo eencaden Pdudnce ro tuete nietcddEut  
s 8 ceeuEucudE  ue ncaoeEc  E sudtien sttiutncudE ddd ndae sdatdEeEcn sEo uatieaeEc uc  

.eretcuden n uiin Pdudnce ro oetunudE  ­ ب   
  stcudE nxteduaeEcn  ue tddtenn  uutu suet   ue nuoe  ueddecutni ­ 1 ب
  stdaunucudE a uii  ne sdatdEeEcn nietcddEut  E sudtien nietcddEut - 2 ب
  stdaunucudE a uii sEnionun sudtien nietcddEut sEo ucn nttiutncudEn - 3 ب
  stdaunucudE a uii sdEEetc  ue eieaeEcn nietcddEut  E sudtien nietcddEut auatie 4 ب
  stdaunucudE a uii cenucE sudtien sttiutncudE ddd ndae sdatdEeEcn sEo uatieaeEc uc 5 ب

 non noatncudE sEo iendEuEc  

 etcaden  ueddo + nxteduaeEc  neddncddo +  ne sEo cdatu cedute sennadeaeEc + 
sdduen atueEcueut  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE + setddcn  ee io  

s  eretcuden nxunceEcuniuna sEo dniae  
s 1 sanc so udane enxedtunen  acaoeEc   
s 2  etcaden  ueddo  
s 3 a uiin sttiutncudE  Enuoe  ue ineddncddo  
s 4 cuntannudE  Enuoe sinnn  

 non noatncudE sEo iendEuEc  

 etcaden + so add  + sdduen atueEcueut + cuntannudE + setddcn  ee io  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  



 

 
 

  

 a uiin Paeiut sEo daniueutncudE addneie e a uiin  ue dcued deinceo sntneie ­ صلى الله عليه وسلم
natidoaeEc sEo oedeidtaeEc PedndEni .   

  a uiin sttiutncudE  Enuoe  ue add ed sEo add nudtn sEo ineddncdduen 1 صلى الله عليه وسلم
  sdduen atueEcueut 2 صلى الله عليه وسلم
  Iunucn atueEcueut 3 صلى الله عليه وسلم
  a uiin  ne sdatdEeEcn nietcddEut  E sudtien nietcddEut 4 صلى الله عليه وسلم
  a uiin  E sEnionun sudtien nietcddEut sEo ucn nttiutncudEn 5 صلى الله عليه وسلم
  a uiin sdEEetc  ue eieaeEcn nietcddEut  E sudtien nietcddEut auatie - 6 صلى الله عليه وسلم
  a uiin cenucE sudtien sttiutncudE ddd ndae sdatdEeEcn sEo uatieaeEc uc 7 صلى الله عليه وسلم
  a uiin stcudE nxteduaeEcn  ue tddtenn  uutu suet   ue nuoe  ueddecutni 8 صلى الله عليه وسلم



 

 
 

. 17 easriars     to iororm  

 ue 
aee   

sdadn   actacn  

 endEuE
c  

dedaudeo  

 nae  ue aEuc /  d  ue cdtut  s ano  

noatncud
E  

s ano  

ndniancu
dE  

 ue 
eudnc  

4   dd  +  

so add   

 ueddo  can iu e sdEEetcddn -  EncniincudE scdaut - 
 edein nEedco -  
sdoncnin - sdEEetcuduco  E sdoncnin - s ncdena  ue 
cnt - sda sdde  
 ntn  

 etcaded +  

so add   

noucdduni +  

so add  
enxetace   

nxtedueEte  

 ldetddc   

 ue 
netdEo  

4   dd  +  

so add   

InttuEncudE - sdoncni  etennndo  ote ( P ) sdoncni 
 ecncude ddda  ote ( N ) s ncdena  
nietcddEn sEo n ncdena  ntn - senuncnEte  dcni  

 etcaden  

+ so add   

noucdduni +  

so add   

 uudo &  

ddadcu  

4   dd  +  

so add   

ruEnduen  can iu e sdEEetcddn -  uE  ( PN ) dddancudE 
sden ndntancudE -  
needdc  ue tuet tduEc -  ei nEedco - neeetcn 
 uedani -  ue euEndo eunneo -  
runn  ue eddEc - runn  ue dededne - sadden 
Pddtedcuen  E  
 ue cad oudetcudEn  ue eddEc sEo cue dttdnuce - s 
ncdena  dnEnuc  ue eieecuEc - s ncdena PdecEnEc 
adaeE  
suEdduco - s ncdena  en nce aadente - needdc 
ddntcudE - needdc  ue eEo  
( PIV )  ue cdencenc s ncdena  E eddEc de ae -  ue 
cdencenc needdc sededne - ( PIVmax ) -  
 ue oetndcaeEc seando ddd cue oad  

 etcaded +  

so add   

noucdduni +  

so add  
enxetace   

nxtedueEte  

 ldetddc   

duecu  4   dd  +  

so add   

 ue euEndo sn n aEuc  d ncdena -  Eueueo snie  ue 
ande - Iniae sdEcuEadan  d ncdena  
sEo tnitaince uc - Iniae neeetcude se uenucnceo nxuc  

 etcaded +  

so add   

noucdduni +  

so add  
enxetace   

nxtedueEte  

 ldetddc   

auxcu  4   dd  +  

so add   

 EueutncudE  ue ande sdatiece -  nuEc sdEdedceo 
rdnEtuuEc  ue auooie dEe -  Eueueo  

si- nEcndu  - sttdaEc Iniaen sdEcuEadan sEo 
eeeetcude  d ncdena - nxcdntc se uenucnceo  
nxuc - sdatnde recaeeE  Eueueo snie  ue ande 
sEo aEueueo  ue ande sdatiece -  
sdatnde recaeeE  Eucn  ue ande sdatiece  

 etcaded +  

so add   

noucdduni +  

so add  
enxetace   

nxtedueEte  

 ldetddc   

aedeEcu  4   dd  +  

so add   ( RC ) - needdc nxuc sdEcuEadan  nden  

duicedn - duiceduEc  nuEc nxtnEnude - duiced ( LC ) 
duiced  

so add   

 etcaded +  

noucdduni +  

so add  
enxetace   

nxtedueEte  

 ldetddc   

nucucu  4   dd  +  

so add    ue Eecncude - PdaEuEc  ue tdatdaEo  

 dd ed  nden cdaeie needdc sudtien PdaEuEc - 
PdaEuEc  ue deiucncudE - PdaEuEc  

so add   

 etcaded +  

noucdduni +  

so add  
enxetace   

nxtedueEte  

 ldetddc   

109  4   dd  +  

so add   

ruEndo  ue aeEed -  Encnii uc - snaanE -  cn 
tundntceduncutn - ddntcudE  ue euEni dEe  
rdd eEEenn  ue aeEed - needdc ddntcudE - snddo 
sntntuco -  eretcudE  ue aeEed -  
neeetcn cecdee senc - setddc  ue aeEed  dcnEuauEc 
needdc sdEcuEadan  

 etcaded +  

so add   

noucdduni +  

so add  
enxetace   

nxtedueEte  

 ldetddc   

1211  4   dd  +  

so add   

cdnEnuncdd ruEndo Pdinduco -  Encnii uc - sun ndenn - 
aoaedi - needdcn  
runn - (  dc ) - (  dc )  ue deincudEnuut recaeeE (  dc ) - 
(  dc )  oten  
runn - dddaain sdEEetcuEc setddc  E cdnEnuncdd sEo 
cue oetndcaeEc  

 etcaded +  

so add   

noucdduni +  

so add  
enxetace   

nxtedueEte  

 ldetddc   



 

 
 

 
 
 
 

  
 

 uudo  

 eE  

4   dd  +  

so add   ( I CEO ) - saddeo nndE  ue taddeEc -  ue deincudEnuut 
recaeeE ( I C ) sEo ( I CEO )  

sadden atetuni cdnEnuncdd - sdenn  dd  ceeuEucudE ( 
I CBO ) sEo  

so add   

 etcaded +  

noucdduni +  

so add  
enxetace   

nxtedueEte  

 ldetddc   

ddadcu  

 eE  

4   dd  +  

so add   

sudtien runn cdnEnuncdd - runn si  neon - runn  ue 
eaucced  

 etcaded +  

so add   

noucdduni + 
so add  

enxetace   
nxtedueEte  

 ldetddc   

1615  4   dd  +  

so add   cuduoeo needdc - nxnatie sttiutncudE  

runn  ue adndae - runn aeie - runn  acducudE 
rnt cddaEo - runn  

so add   

 etcaded +  

noucdduni +  

so add  
enxetace   



 

 
 

37  4   dd  +  
so add   

 ue tudtie seando sdEcuEadan ddd cdnEnuncdd - 
 uEe PdecEnEto sdEcuEadan  

 etcaded +  
so add   

nxtedueEt
e  

 ldetddc   

noucdduni 
+  
so add  

enxetace   
nxtedueEt
e  

 ldetddc   

 

 

18  4   dd  +  
so add   

PduEcn  dd  - PduEc senuoeEte ( Q-Point ) nxnatie 
sttiutncudE  

 etcaded +  
so add   

noucdduni 
+  
so add  

enxetace   
nxtedueEt
e  

 ldetddc   

 

2019  
21  

4   dd  +  
so add   

cdnEnuncdd  E ndda uE  EoutncudEn  ue nanii dEe - 
 ue tudtie seando nicedEncuEc  
- setddc  ue uoeni - sdEncnEcn soeduo -  ue 
tudtie seando  nuEc  
 dnEnntcudEn ( h ) - nndE needdc - nndE  ue taddeEc - 
nndE sntntuco - senuncnEte  
 Etdae sEo cue exuc - sncEueuedn  ue nucEni  ue 
nanii dEe - snd ec si  neon - snd ec  
 ue eaucced  

 etcaded +  
so add   

noucdduni 
+  
so add  

enxetace   
nxtedueEt
e  

 ldetddc   

 

22  4   dd  +  
so add   

 ne cdnEnuncdd  E  dcnEuauEc needdc -  dcnEuaeo 
 exc -  dcnEuaeo Pndniiei  
sudtie adadte needdc  EcduEc  

 etcaded +  
so add   

noucdduni 
+  
so add  

enxetace   
nxtedueEt
e  

 ldetddc   

 

24 23  4   dd  +  
so add   

cdnEnuncdd  atntc  ue eueio si- nnniu  ( JEFT ) - 
 Encnii uc - aoaedi -  
 ueddo  dd  - sadden Pddtedcuen - saddeo 
sdEoatcuduco extunEce -  
ceeuEucudE needdc  ue EndddaEenn ( V GSOff )  ,( I DSS ) 
 ,( V P ) - sadden atetuni  

( MOSFET ) - ( D-MOSFET ) - ( E-MOSFET )  

 etcaded +  
so add   

noucdduni 
+  
so add  

enxetace   
nxtedueEt
e  

 ldetddc   

 

26 25  4   dd  +  
so add   sudtien runn ( FET ) - runn adadte  ue taddeEc duxeo 

- PduEc  dd   
runn aeie -  ue tudtie seando  d ( FET )  ne ( FET ) 
 E  
ndda uE  ue nucEni  ue nanii dEe  

 etcaded +  
so add   

noucdduni 
+  
so add  

enxetace   
nxtedueEt
e  

 ldetddc   

 

27  4   dd  +  
so add   

sdatnde recaeeE  oten  ue FET ) ( FET ) , ( 
MOSFET sEo eecaeeE ( B.J.T )  

 etcaded +  
so add   

noucdduni 
+  
so add  

enxetace   
nxtedueEt
e  

 ldetddc   

 

28  4   dd  +  
so add    ue euEndo  tcutni PnEei  ue tuete aedeE  Encnii 

uc sEo ucn nttiutncudEn  

 ue denuncdd  ue nttdddeo tedndE  E  ue iucuc ( 
LDR ) -  ue euEndo  ue eaucced ddd iucuc -  

so add   

 etcaded +  

noucdduni 
+  
so add  

enxetace   
nxtedueEt
e  

 ldetddc   

 

30 29  4   dd  +  
so add   

cdnEnuncdd  tcutni -  Encnii uc - sun add  -  cn 
nttiutncudEn -  ue tddtenn  

 etcaded +  
so add   

noucdduni 
+  
so add  

enxetace   
nxtedueEt
e  

 ldetddc   

 



 

 
 

   



 

 
 

s rdd n sEo deeedeEten  uutu 
setdaaeEoeo  ucu uc  
e sncnauEen atueEcueut , setddcn 
...., (  

An introduction to semiconductors (KI Gross  

JY Rwood) &  

nietcddEutn sntntuco 1991 ­  ducceE eo cun snuou 
 Eucuc,   ednuua  
 nun  

,seeedeEten eietcddEut - ب  
 dtncudEn  ue  EcedEec  

....  

adadte  ue  EcedEec oueeedeEc  

  

. 19 PinE cedeidtaeEc  ue oetunudE stnoeaut  

9 ­ PndcututncudE  E sdadnen oueeedeEc Pdudnce ro naencnEte  

10 ­  EeddauEc  E sEdcued  unc   nddudeo ddd uua  etuEdidco sdoedE  E  uun 
sdcutie  

11 ­ PdetndncudE sdadnen  uutu cedeidt ddda sntneuiuco  dnuEedn  E  ue 
ineddncddo  ueo tnEac ddda  dnuEuEc  ue dedaenc  E n tutcade neeutueEc  

12 ­  Etdenne  neddncdduen  ucu oeduten sdoedE  uutu  eet at cedeidtaeEc 
atueEcueut  E sdaEcduen sodnEteo  



 

 
 

 ue add ed sEo add nudtn  

stdaunucudE  ue ncaoeEc a uiin snEani  E  ne  aaeed snEani sEo cddin 
sennadeaeEc sEo cadE dE ceduten sEo cue tinten  

sEo ane uc  E sii  dd nudt  

 

. 28  ue uEncucacudE noatncudEni  si-dadnc si-sannc  Eudednuco  m Encucace  etuEutni 
- ananan  

. 29 aetcudE atueEcueut /  ue 
teEced  

 etuEdidcuen nietcdutni sinnn  ue eudnc  

. 30  nae / aoaedi  ue 
oetunudE  

 ue add ed sEo add nudtn  

. 31 Pddcdnan  uutu se eEcedn 
 E uc  

aetcudE  

. 32 dddan scceEonEte ndnuineie  scceEonEte snEoncddo cnuio  

. 33 suntced / rend  rend stnoeaut 0201m0201  

. 34  aaeed sdadn stnoeaut 
ecdcni   

6 Pdntcutni =  30* s aee  = 180 sE udad sEEaniio  

. 35 cnce PdetndncudE  uun 
centdutcudE  

1m02m0201  

. 36  eretcuden  ue oetunudE  
 

stdaunucudE  ue ncaoeEc a uiin snEani  E  ne  aaeed snEani sEo cddin sennadeaeEc sEo 
cadE dE ceduten sEo cue tinten sEo ane uc  E sii  
 dd nudt.   

stdaunucudE  ue ncaoeEc a uiin snEani  E  ne  aaeed snEani sEo cddin sennadeaeEc sEo 
cue neuiuco  E  dd  sEo cadE dE  ue tinten  E cue ano  
nxnatie  

ddtan  E  dnuEuEc  ue ncaoeEc  E  dd   ue deeducedncdd  E n tutcade sdddetc sEo uda  ne 
 ddin sennadeaeEc sEo cue tddied sEo cue tueten ro taeiunuuEc  
sEo cue udie sEo cue  nianan  

 c un odEe ddtan  dnuEuEc  E  dd nudt  eiouEc  E cueeedeEc  aaeed sEo cddin sEo oeduten 
exuncuEc  Enuoe  ue add nudt  E cue ano nxnatie  

ddtan  E  dnuEuEc  ue ncaoeEc  E sda PinEEuEc  E aueecn suEedni sEo uda  ue tuete 
sEo nnneaeio sEo tdntcutni  eiouEc sEo nnneaeio  
sEo tdntcutni  eiouEc ddd nueecn  nuEc  ddin PinEEuEc sEo cue tueten snEani sEo cue 
aetunEut sEo cddin  ue netdEo sEo cddin  eiouEc snEani  
sEo cue aetunEut  



 

 
 

 

 

 

 

 

. 20  actacn  ue oetunudE  non noatncudE sEo iendEuEc sEo edniancudE 
 

 

 c un odEe ddtan  E  dnuEuEc  ue ncaoeEc  E sntuuEen  ncue oueeedeEc sEo cdnuEuEc  E  ddin 
sennadeaeEc Eetennndo  d uatieaeEc nxedtunen  
Indudan sEo uda  dd   eecu dddeucE neenudn sEo cue uEcedudd sEo uda suddne PeEn  ue 
tuete  

 c un odEe ddtan  dnuEuEc  E  ne  aaeed sEo cddin sndteEcdo sEo cddin sennadeaeEc aneo 
sEo cec cd  Eda  E sntuuEen sndteEcdo oueeedeEc  
sEo tddteoaden aneeco snuEceEnEte sntuuEen  

 c auii ee  ue ncaoeEc seie  E  unc:   
. 1  c un aneo ceduten sEo cue Eaaeed sEo cue tdatdEeEcn oueeedeEc aneo  E  dd nudtn  
. 2 se endEn  ue n uii sEo extedueEte  etuEutni  E dueio ranuEenn snuEceEnEte nietcdutni 
oueeedeEc  
. 3 se endEn  danc  E cue nnae ano  d tdntcute  dd   etuEutni nietcdutni  E  d ee tdEcuEaeo 
snieaEtcudEn sEo cec cd  Eda  E sda dux uc  
. 4 se ouncuEcaunuen sEo ue  Edan  E cueeedeEc sdatdEeEcn nietcdutni nEo eietcddEut sEo 
uda  ne uc  E rauiouEc sudtien oueeedeEc  

s  eretcuden  Edaieoce  
s 1 ceeuEucudE  ue ncaoeEc  d a uiin snEani  E  ne  aaeed snEani sEo cddin sennadeaeEc 
sEo cadE dE ceduten sEo cue tinten  
s 2 ceeuEucudE  ue ncaoeEc  E  dd   ue deeducedncdd  E n tutcade sdddetc sEo uda  ne  ddin 
sennadeaeEc sEo cue tddied sEo cue tueten  
s 3 ceeuEucudE  ue ncaoeEc sEo cd cdnuE uua  E  eiouEc  E cueeedeEc  aaeed sEo cddin sEo 
oeduten Pdudnce  
s 4 ceeuEucudE  ue ncaoeEc sEo cdnuEuEc uua  E sntuuEen  ncue oueeedeEc  
s 5 ceeuEucudE  ue ncaoeEc  E  ne  aaeed sEo cddin sndteEcdo sEo cddin sennadeaeEc aneo 
sEo cec cd  Eda  E sntuuEen sndteEcdo  
oueeedeEc  
s 6  dnuEuEc  ue ncaoeEc  E ranuEenn snuEceEnEte nietcdutni oueeedeEc  
s 7 ceeuEucudE  ue ncaoeEc  E  dd   etuEutni nietcdutni  E  d ee tdEcuEaeo snieaEtcudEn 
sEo cec cd  Eda  E sda dux uc  
s 8 ceeuEucudE  ue ncaoeEc  E cueeedeEc sdatdEeEcn nietcdutni nEo eietcddEut sEo uda  ne uc 
 E rauiouEc sudtien oueeedeEc.   

.eretcuden n uiin Pdudnce ro oetunudE  ­ ب   
 stcudE nxteduaeEcn Pdudnce  E  ne  aaeed snEani sEo cddin sennadeaeEc sEo cadE ­ 1 ب
dE ceduten sEo cue tinten  
  stdaunucudE a uii  ne  ddin  ue deeducedncdd  E n tutcade sdddetc - 2 ب
  stdaunucudE a uii  eiouEc  E cueeedeEc  aaeed sEo cddin sEo oeduten Pdudnce - 3 ب
  stdaunucudE a uii  ne sntuuEen  ncue oueeedeEc 4 ب
  stdaunucudE a uii  ne  aaeed sndteEcdo 5 ب
  stdaunucudE a uii ranuEenn snuEceEnEte nietcdutni oueeedeEc 6 ب
  stdaunucudE a uii  d ee tdEcuEaeo snieaEtcudEn sEo uda dux uc 7 ب



 

 
 

 
 

 

 

 non noatncudE sEo iendEuEc  

 etcaden  ueddo + nxteduaeEc  neddncddo +  ne sEo cdatu cedute sennadeaeEc + 
sdduen atueEcueut  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

s  eretcuden nxunceEcuniuna sEo dniae  
s 1 sanc so udane enxedtunen  acaoeEc   
s 2  etcaden  ueddo  
s 3 a uiin sttiutncudE  Enuoe  ue ineddncddo  
s 4 cuntannudE  Enuoe sinnn  

 non noatncudE sEo iendEuEc  

 etcaden + so add  + sdduen atueEcueut + cuntannudE  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

 a uiin Paeiut sEo daniueutncudE addneie e a uiin  ue dcued deinceo sntneie ­ صلى الله عليه وسلم
natidoaeEc sEo oedeidtaeEc PedndEni .   

  a uiin sttiutncudE  Enuoe  ue add ed sEo add nudtn sEo ineddncdduen 1 صلى الله عليه وسلم
  sdduen atueEcueut 2 صلى الله عليه وسلم
  Iunucn atueEcueut 3 صلى الله عليه وسلم
  a uiin  ne sdatdEeEcn nietcdutni oueeedeEc 4 صلى الله عليه وسلم
 a uiin  E  ne sntuuEen  eiouEc sEo cue incue sEo tiaaeuEc sEo cue deeducedncdd sEo 5 صلى الله عليه وسلم
tndteEcdo  E n ano ddd exnatie  
  a uiin  d ee tdEcuEaeo snieaEtcudEn sEo detnud uc - 6 صلى الله عليه وسلم
  a uiin ranuEenn snuEceEnEte nietcdutni oueeedeEc 7 صلى الله عليه وسلم
  a uiin stcudE nxteduaeEcn  ue tddtenn  uutu suet   ue nuoe  ueddecutni 8 صلى الله عليه وسلم



 

 
 

 

. 21 acdatcade  ue oetunudE  

 ue 
aee   

sdadn   actacn  
 endEuE
c  

dedaudeo  

 nae  ue aEuc /  d  ue cdtut  

noatncu
dE  

s ano  

s ano  
ndnianc
udE  

 ue 
eudnc  

6  so add   
 dd nudt  
 ue 
deeducedncd
d  

s.  aneeco PddeennudEniuna  Enuoe  ue 
add nudt:   c uEtiaoen  

. 1 sandeEenn sEo andEuEc ddda sun n 
 tedncudEn  Eoancduni  
. 2 sandeEenn ddda  ue tndcn  ue onEced 
sEo cue ddaEonedac  
. 3  ne sncen PdedeEcudE PedndEniuco  
. 4  ne s cue  ue ueno  E tddtddcudE 
ddd eeanien  d tdded  

snud  
. 5  d  enduEc acduEcn  ue Eet  sEo 
n ednteiec  ue unEo sEo cuen  

 ue Eet   
:ddin sennadeaeEc  ب.  e ue daied  - s end 
sennadeaeEc -  EcddoatcudE  unc  

IedEued - sEo cue autddaeced sEo uda  ne 
uc sEo cue cddedEddnce dE ued   
s.  Pddtenn PinEEuEc e unE  oda:  aadenten 
 ue ennun  aaeed aneo  
sEo nue un e ue anE  eancute - s anE PinEEuEc 
-  ue nuE sEo uda  ue uaauiuncudE -  
sdcutie audauEc -  ue tddEed  unc -  ue 
tniiucdntued  ue Eddani -  ue tniiucdntued  
aeEnucude - sennade seucuc -  ue cdnEneed 
 Eudednuco sEo aennade nEcien   
.صلى الله عليه وسلم   ue tddied  cn coten -  cn eddan - sda  ne 
uc sEo cue cddedEddnce  E ued  
sEo ddcnEuae uc  
n.  atocuen  cn coten  non sdEEetc  ue 
deretcn  E ued  

nxedtune auatie  E  tedncudEn  ue tdio sEo 
tinEEuEc sEo ranc iu e cunc  ue odnauEc nxetacude  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 ue 
netdEo  

6  so add   
 dd nudt  
 ue 
deeducedncd
d  

 ue tuete  ucu n tunuEnna:   ue nna snEani 
sEo n aentdE  ue nna -  Encnii  entdE  
 ue nna -  edan caco sdnuineuiuco  E Pddtenn 
PaeiunuuEc  
nxedtune  Etiaoen - PinEEuEc - PaeiunuuEc sEo 
ranc iu e cunc cuaeEnudEn cncn ro odnauEc  
nxetacude  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 uudo  6  so add   
 dd nudt  
 ue 
deeducedncd
d  

 ue udie  
 oten  ue oduiied  E nii  uEon Pduae sEo uda  ne 
uc  
nxedtune  Etiaoen - PinEEuEc -  ue udie sEo 
ranc iu e cunc cuaeEnudEn PinEn ro odnauEc  
nxetacude  

 etcaden  
+ so 
add   

noucdduni +  
so add   



 

 
 

ddadcu  6   dd  ren  
 dd nudt 
 eiouEc  

s.  aneeco PddeennudEniuna  Enuoe  ue 
add nudt:   c uEtiaoen  
. 1 sandeEenn sEo andEuEc ddda sun n 
 tedncudEn  Eoancduni  
. 2 sandeEenn ddda  ue tndcn  ue onEced sEo 
cue taddeEc  ue eietcdutunE  
. 3  ne sncen PdedeEcudE PedndEniuco - aaucn 
 dd  -  

sdEodan  ue ente sEo cue eoen - 
sdEodan rdencuuEc  

. 4 IeEcuincudE  ue tdddetc uenicu  Enuoe  ue 
add nudt  
. 5  Edaieoce  ne sdEodan sdaenc  ue eude  
. 6  ne sdnon  ue tdddetc uenicu  ueE 
 dnEneed sEo ane soiuEoedn  

 nnen aneo  E  tedncudEn  eiouEc  
  aaeed sEo cddin aneo  E  ue add nudt  ب.
s.  Pinten  eiouEc  ue ndt  ue eietcdutunE -  cn 
tndcn - s ano stcudnce uc  
.صلى الله عليه وسلم   uden  eiouEc  cn coten -  cn aennadeaeEcn 

­ suddne uc  
 atieaeEcncudE nxedtunen  eiouEc  

 etcaden  
+ so 
add   

noucdduni +  
so add   

duecu  6  so add   
 dd nudt 
 eiouEc  

 atieaeEcncudE nxedtune  eiouEc e uEen  PuEtu  
outcncudE   

 etcaden  
+ so 
add   

noucdduni +  
so add   

auxcu  6   dd nudt 
 eiouEc  

 eiouEc  ucu cnn  xo nnciuE  
s.  aneeco PddeennudEniuna  ueE  dd   
  oten  nnen aneo - sncedunin seit  ب.
s.  ndautaeEc aneo  E  eiouEc si- unau  sEo 
uda  ne uc  

 atieaeEcncudE nxedtunen e eiouEc  aeie - 
 eiouEc Iun  ude aeietc -  eiouEc Iun  
 ude rdnnn   

 etcaden  
+ so 
add   

noucdduni +  
so add   

aedeEcu  6  so add  
 dd nudt  
PiaaeuEc  

s.  aneeco PddeennudEniuna  Enuoe  ue 
add nudt:   c uEtiaoen  
.1 sandeEenn sEo andEuEc ddda sun n  ue 
denaic sedac  ne sntuuEen  
 ue tuete sEo cue netdEo  
.2  ne sdnon  ue tdddetc uenicu  ueE 
 dnEneed  ue edndon suEedni  
.3  ne sncen PdedeEcudE PedndEniuco 

esdEodan   ue unEo sdEodan  
end   

.4  ue cddedEddnce  E sienEiuEenn diddd 
 ue add nudt ddda  ue tuete suEedni  
 ue nanii dEe  

  ddin sennadeaeEc  ب.

s.   ddin PinEEuEc  

.صلى الله عليه وسلم   oten aueecn nEo ucn tdiutuen  

nxedtune so add   nuEc  ddin aeEcudEeo 
educaden  nEcuEeeduEc oueeedeEc   

 atieaeEcncudE nxedtunen  eiouEc 

 etcaden  
+ so 
add   

noucdduni +  
so add   

 

 



 

 
 

 

 

nucucu  6  so add  
 dd nudt  
PiaaeuEc  

s.  sntuuEen  ue tuete sEo cue netdEo  
  sntuuEen  eiouEc  ue tduEc ب.

 atieaeEcncudE nxedtune  E  tedncudEn PinEEuEc 
sEo cue tueten sEo cue netdEo sEo aeiouEc  ue 
tduEc  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 uEcu  6  so add  
 dd nudt  
PiaaeuEc  

 non sdEEetcuEc  
 ue ntuddi snEani -  ue ntuddi saedutn  
 atieaeEcncudE nxedtune  E  tedncudEn PinEEuEc 
sEo cue tueten sEo tdEEetcuduco  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 eEcu  6  so add  
 dd nudt  
 ue  ncue  

s.  aneeco PddeennudEniuna  Enuoe  ue 
add nudt:   c uEtiaoen  
.1 sandeEenn sEo andEuEc ddda sun n 
 ue denaic sedac  dd   E  
 ue onEcedn  
.2  ne sncen PdedeEcudE PedndEniuco - 
Pddcetcude  ue cad eoen-  aaucn  
 dd   
.3  d  enduEc acduEcn  ue Eet  sEo n 
ednteiec  ue unEo sEo cuen  ue Eet   
.4  ne s cue  ue ueno  E tddtddcudE ddd 
eeanien  d tdded snud  
.5 ddiida sdnon  ue tdddetc uenicu  d 
dtednce sEo Ed  ende  eo  EncniincudE  
 E  ue tndcn  ue ddaEonedac,  sEo an e nade 
ddda nxunceEte sdEodan  ue tinten  
.6  ue cddedEddnce  E sienEiuEenn  ue 
add nudt ddda  nnce  dd   

  ue incue  cn tndcn sEo uda  dd  ب.
 E ued -  neien  

ateeon -  oten PeEn  ncue - sdEEetc 
stcuducuen - soranc  
 ue teEced -  ddin sennadeaeEc  

s.   atieaeEcncudE  tedncudEn  ncue 
e edei  - sonin - ntuddi   ucu  

 ne  ddin sennadeaeEc  

 etcaden  
+ so 
add   

noucdduni +  
so add   

3nc   
 eE  

6  so add  
 dd nudt  
 ue  ncue  

nxtinEncudE  nan  ncue  ue ncdieE tddtedco 
dddeucE neenudn sEo cue uEcedudd  
 atieaeEcncudE nxedtune  ncue  dc ddeeeo 
nxcedEni sEo ddeeeo  EcedEni  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 ue 
netdEo  
 eE  

6  so add  
 dd nudt  
 ue  ncue  

nxtinEncudE  nan  eecu dddeucE neenudn sEo cue 
uEcedudd  
 atieaeEcncudE nxedtune  ncue  eecu nxcedEni 
sEo uEcedEniio  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 uudo  
 eE  

6  so add  
 dd nudt  
sndteEcdo  

s.  aneeco PddeennudEniuna  Enuoe  ue 
add nudt:   c uEtiaoen  

.1 sandeEenn sEo andEuEc ddda  ue 
tndcn  ue onEced sEo cue ddaEonedac  
.2  ne sncen PdedeEcudE PedndEniuco  ueE 
 dd  - sdEodan  
rdencuuEc - aaucn  dd  - sdEodan si 
suE  
.3 IeEcuincudE  ue tdddetc uenicu  Enuoe 
 ue add nudt  

  oten  ddo sEo ucn ndadten nEo ucn anen  ب.
s.   ddin sennadeaeEc sEo cue Eaaeed 
snEani aneo  E  dd nudt sndteEcdo  

 atieaeEcncudE nxedtune aunte Pndniiei  ue duen  

 etcaden  
+ so 
add   

noucdduni +  
so add   

ddadcu  
 eE  

6  so add  
 dd nudt  
sndteEcdo  

ceeuEucudE  ucu antuuEen exuncuEc  E 
 dd nudt sndteEcdo sEo tddteoaden  
aneeco sEo anuEceEnEte Eetennndo -  dd  
nxedtunen sda sdEEetcuEc recaeeE  
Pndc  ddo  d ntcudnce uc  E sacudduco T  

 etcaden  
+ so 
add   

noucdduni +  
so add   

duecu  
 eE  

6  so add  
 dd nudt  
sndteEcdo  

ceeuEucudE  ue ncaoeEc  E n ano snEaentcade 
 ddo - sutuedn  cn coten -  
 cn eddan  atieaeEcncudE nxedtune cuc 
Indudan  

 etcaden  
+ so 
add   

noucdduni +  
so add   



 

 
 

auxcu  
 eE  

6  so add   PduEtutien rnnut  E aetaduco  Eoancduni  uutu 
se Eeeon uc  ue ncaoeEc  Enuoe  
 ue add nudt  d tddcetc uua ddda  dnaann 
nietcdutni sEo cue anon  ue uoeni  nuEc  
 aaeed  E cueeedeEte  cn coten  
 eccuEc cd  Eda  E  ue tdaEcduen acnEondo ddd 
auden aneo  nuEc  neien  
sEo uda nrno  uden seando ddda anae  ue 
aecni  u ddda secnin  cued  
 E tnne  d nxunceEte auae ddda  uden sEo 
cdnuEuEc  E  ne  
ceduten  Enuoe  dd nudtn sEo cdnuEuEc  E  ne 
autddaeced  d aennade  
 ncnd  uden aneo  E  ue euie sEo nind  dnuEuEc 
 E  ne  
ddeEtu ddd aennadeaeEcn Paeiut  

 etcaden  
+ so 
add   

noucdduni +  
so add   

aedeEc
u  
 eE  

6  so add    dnuEuEc  E Pddtenn  eiouEc  E n ano  ddo 
 nuEc snancut nietcdutni  

e unc  sntneuiucuen oueeedeEc  sEo cec cd  Eda  E 
Pndc snancut acaoo  oten  
 ndincudE sEo uEnaincudE,   ndince duien sedac edoo,  
 ndince duien sedac ndae de cuea,   
 ndince  uden  ue nnae sEo ucn nttiutncudEn  

 etcaden  
+ so 
add   

noucdduni +  
so add   

nucucu  
 eE  

6  so add    oten oueeedeEc edd denuncnEten,  sncedunin aneo 
 E anEaentcade,   non  
eEtdoe uc,  Iniaen dnddduce edd denuncnEten,  
sda suet  senuncnEten,   
senuncnEten dnduneie,   cn coten,  sinnnueutncudE 
sEo ue tuet eo uc nEo ucn anen,   
adae senuncnEten tdudnce,  NTC , PTC , VOR nEo 
ucn anen,  

 setinte senuncnEten cnanceo sEo cue cuuEcn 
 uutu sanc sdEnuoed uc  E  unc,   
 oten oueeedeEc ddd extnEnudEn,  sda 
anEaentcade,   non nEtdouEc extnEnudEn,   
suet  extnEnudEn,  setinte nxtnEnudEn 
cnanceo sEo cue cuuEcn  uutu sanc  
sdEnuoed uc  E  unc,  rauiouEc sudtie  ue 
tdeeeddeo dEe sEo cue tdatiece  nuEc 
senuncnEte  
sEo ntntudan sEo ue tuet eo uc 

 etcaden  
+ so 
add   

noucdduni +  
so add   

 eE   so add    sdEtianudeio  ue taddeEc scnuEnc 
 en nce  ddaEo Earth leakage  

current circuit breaker  
 sdEtianudeio needdc scnuEnc  en nce 
 ddaEo Earth leakage  

voltage circuit breaker  
 Pinten  EncniincudE aetcudEn PddcetcudE 
scnuEnc  en nce  ue tncueEc  

(ElCB): , aeietc Pdute  ue tacced 
sttddouEc cd PdecEnEto  

+ so 
add   

so add   

 uEcu  
 eE  

4   dd  +  
so add   

cedute sennade nEedco nietcdutni 
 Euincedni Punne sEo cue cuudo  
Punnen ( Single and three phase kwh meter)  

  ueddo  dd  sEo tdEEetcuduco eauduEc  
sEo uEncniincudE sEo uda denouEc,   

 EncniincudE  ue Eaaeed  
 senEn aeccuEcn ddd cue tdaEced  ueE 
nddddn eateeo  - sdnaiuEc -  

cdaEidno iucuc   
  ue Eaaeed aandc -  cn tdatdEeEcn sEo n 
ano  uE  uc sEo uun denouEc  

 etcaden  
+ so 
add   

noucdduni +  
so add   



 

 
 

 ue 
caeEco  

4   dd  +  
so add   

suet  sEo cenc  EncucacudEn nietcdutni 
 atieaeEceo udaneudio sEo uEoancduni  

 suet   EdencucncudE sedac Pdinduco , 
 enc senuncnEte  ndincudE ,  

 enc sdEcuEauco  ue oetndcaeEc  ue duEc  
 sda sdence  ue edddd  E sneien 
 acducudEni ddd encneiunuaeEcn  

nietcdutni ePndc  - sedaenc - sii  uEon   
 aeietc s tinte sdiuonon  ddaEo  E 
sdEEetcddn  nuEc suEc  

sddu  

 etcaden  
+ so 
add   

noucdduni +  
so add   

3nc   
sEo cue 
ceEcu  

E  

4   dd  +  
so add   

sudtien siedc sEo cue andEuEc - sdatdEeEcn  ue 
oetndcaeEc eeeiin   ue  eon sdatdenndd  
- cecetcddn senc sEo cue einae nEo nad e,  
 EoutncudEn,  adadte  acducudE,   
sdEEetcddn sEo cueo aec sdEEetcuduco sEo ucn 
ntetueutncudEn  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 ue 
netdEo  

sEo cue 
ceEcu  

E  

4   dd  +  
so add   

ceduten sinda sEo tddcetcudE e teE  - tidneo  
scnuEnc  ue eude sEo cueec  

 aoncean sdEucdduEc  Ecedudd sEo excedEni 
etnaednn  , aoncean  

 ndEuEc sEo ue dedenieo  ue eude  
 sttiutncudEn  ucucuEc  nned  

 ucucuEc  
 ucu euede Pudcdddicnut  

 aoncean  ucucuEc ro ddute  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 uudo  
sEo cue 
ceEcu  

E  

4   dd  +  
so add   

 aoncea aaaadE  ned  E sdcein 
sEo dencnadnEcn  

sEo udntucnin  
- aoncea sdEcntc  EcedEni  aoncea 
 ue nucEni  E sudtien  

sEo udntucnin  

 etcaden  
+ so 
add   

noucdduni +  
so add   

ddadcu  
sEo cue 
ceEcu  

E  

4   dd  +  
so add   

nEcuEen  ue taddeEc sdEcuEadan DC Motors  
  EncniincudE -  ueddo  dd  - 
sinnnueutncudE  sttiutncudEn  

nEcuEe  ue taddeEc sdEcuEadan  
 sda  uduEc nxnatien atddcn adideo  

 etcaden  
+ so 
add   

noucdduni +  
so add   

duecu  
sEo cue 
ceEcu  

E  

4   dd  +  
so add   

nEcuEen  ue taddeEc sicedEnce AC Motors  
 nEcuEe auEcie Punne e EncniincudE  -  ueddo 
 dd  - coten   

Single phase induction motor  
 nEcuEe  dutie Punne e EncniincudE  -  ueddo 
 dd  -  oten  

Three phase induction motor  

 etcaden  
+ so 
add   

noucdduni +  
so add   

auxcu  
sEo cue 
ceEcu  

E  

4   dd  +  
so add   

sudtien sntntuco sEo tudtien sdEcddi power 
circuit and control  

circuit  
  ue  eon aneo  E sudtien sdEcddi - 
 ue  eon  

sdatdenndd push button -  ue  eon  ue 
ddaEonedac ON- )  
( Rev-ON-OFF ) ( OFF  eo cuaauEenn acnd 
ceicn  )  ( Y  

 sudtie seuiuco sEo n tudtie sdEcddi  d 
cadE dE nEcuEe auEcie Punne  

sEo odad eEcuEe  dutie Punne  

 etcaden  
+ so 
add   

noucdduni +  
so add   

aedeEc
u  

sEo cue 
ceEcu  

E  

4   dd  +  
so add   

  dtncudEn seduni edtedncddn  Contactor 
 EncniincudE -  

 ueddo  dd  - needdc  tedncudE - sudtien 
sdEcddi  E  dd   
 ue tut at ( Contactor ) ,  oten  dtncudEn  

 EeddancudE  ue aducceE dEe  E  ue tut at 
aue un needdc  ue euie , needdc Pdien ,  

s ncdena  d seuiuco Pdien 
sEo cuae  tedncudE  

 nxtinEncudE sudtie stcudnce cedute se 
netndnceo uua (ON-OFF)  nuEc  

 eo Pdenn push button  Ee sEo dEio  

 etcaden  
+ so 
add   

noucdduni +  
so add   

nucucu  
sEo cue 
ceEcu  

E  

4   dd  +  
so add   

  ue ediidaed  uedani scnuEnc  Etdenne 
 ue taddeEc e EncniincudE  -  ueddo  

 dd  - soranc  ecniuaeo  ue taddeEc - 
anen   

 PddcetcudE aoncea  Etdenne  ue taddeEc 
 ue cuaeiuEe  ue dededne - Inverse  

 etcaden  
+ so 
add   

noucdduni +  
so add   



 

 
 

 

Time Over current Relaying  nxnatie  

 aeEco
-EuEe  

4 
 dd  + 

so add  

 ue ediidaed  ue cuae TIMER 
  cn coten esetunEutni  - nietcddEut  ue 

tddcdna   -  ueddo  dd  
- soranc  uae - ddiida-atn   unc needdc 

 da 
  oten  ue ediidaed  ue cuae ddda  uede 

 ue rde   oten  ue ediidaed 
 ue cuae ddda  uede  EncniincudE 

  cn nttiutncudEn  E sudtien  EncucacudEn 
nietcdutni 

 etcaden 

+ so 
add  

noucdduni + 

so add  

 uudco 

4 
 dd  + 

so add  

 EntetcudE sEo cue cenc ddd encneiunuaeEcn 
nietcdutni Testing and 

inspection of 
Installation 

 ceduten  enc 
 uaaeced esennade  denuncnEte  , 

aoncea  ue eeii  d 
 natn ro enccedo , cedute  ue an ed 

, cedute  enc 
 ddaEo 

  oten  enc 
 enc Pdinduco ,  enc  aniuco aoncea 

 ddaEo ,  enc 
senuncnEte  Enaincdd  uden ,  enc sdEcuEauco 
 ue oetndcaeEc rnt cddaEo 

 etcaden 

+ so 
add  

noucdduni + 

so add  



 

 
 

 
 

 uEcu  
 eE  

6  so add    oten oueeedeEc ddd euien , anEaentcade,  
nxnauEe uc,   non nEtdouEc sEo denouEc  
sdEdednncudE euie,   dnEneddaedn nietcdutni sn 
nE nttiutncudE  E euien,   cn coten  
nEo ucn anen,   non nxnauEe uc,  rauiouEc sudtie 
 ue rduEcn sEo cue tdatiece  nuEc  
senuncnEte sEo n tdEdednncudE sEo ue tuet eo 
uc  
 can iu e tdEEetcddn,  oudoe,  s ano nxnauEe 
uc sEo oecedauEe  cn tdien,   
 cn anen,   ue aeEed cnduo,   E tndcutaind,   cn 
anen sn extnEnude sunEceo  
tdute,  rauiouEc sudtie  Eueueo snie  nde sEo 
ue tuet eo uc  
cdnEnuncdd,  s ano nxnauEe uc,  aeietc  cn cote,  

NPN , PNP , aeietc  
 cn tdien,  eaucced,   ue adndae,  si- neon,  
aoncean  aaeeduEc cdnEnuncdd,   ue noncea  
naddtenE,   ue noncea saedutnE,  nrno seandon 
recaeeE aoncean oueeedeEc  E  
 aaeeduEc cdnEnuncdd  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 ue caeEco  6  so add    ue edndon  ue tduEceo ancced sEo decaind aneo 
 E rauiouEc sudtien eietcddEut,   
sda PededdncuEc uc,  sda cenucE sudtien 
nietcddEut sEo uEncnii uc  E  ue edndon  
tduEceo,   eiouEc  E  ue edndon tduEceo,  
 Encnii cueeedeEc sdatdEeEcn  
nietcddEut sEo aeiouEc uc  E  ue edndo 
tduEceo,  rdad cuuE uEc sudtien nietcddEut  
 Encniieo  E  ue edndo  ue tduEceo ancced sEo 
dnune tdatdEeEcn,  sienEuEc  ue edndo  ue 
tduEceo ancced  
sEo cddin aneo  E  unc  
 dnuEuEc  E  dd   eatince  ddoeE  Ee ncet 
edani,   Ee ncet cueeedeEc  
sEo cec cd  Eda  E  eatincen suEedni  

 etcaden  
+ so 
add   

noucdduni +  
so add   

3nc   
sEo cue 
ceEcu  

E  

6  so add    dnuEuEc  E  dd  duien  nuEc  oten 
cueeedeEc ddda  non  ue auEouEc  

e ue ddii  snEani sEo cue adnt  E  eatince 
sEo cue adnt ro tnt nce   

 etcaden  
+ so 
add   

noucdduni +  
so add   

 ue 
netdEo  

sEo cue 
ceEcu  

E  

6  so add   acaoo Pndc Paat  nced seeducednceo sud 
sEo cec cd  Eda  E  oten  
snieaEtcudEn setunEutni sEo eietcdutni  non 
 denc uc,  sda sededne cudetcudE  
 ad cadEn  ue eEcuEe  
rdad cuuE uEc sEo tdiietc Pndc Paat  nced 
seeducednceo sud sEo dtednce uc seced setino  
sdiietc cuea sEo cdencaeEc eddddn,   e ddaEo  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 uudo  
sEo cue 
ceEcu  

E  

6  so add    dnuEuEc  E cdnauEc duien nEcuEe Paat  nced 
seeducednceo sud sEo ncnuE  
sdii + sun euien sEo ntcudE  oten cencn,   enc 
tdEcuEauco  

 etcaden  
+ so 
add   

noucdduni +  
so add   

ddadcu  
sEo cue 
ceEcu  

E  

6  so add    enc  en nce cddaEo,   enc  ue tninte  E euien,  
 enc suet   
tdinduco,  stcudnce  ue eEcuEe sEo cdencaeEc 
snieaEtcudEn nietcdutni sEo aetunEutn  
acaoo  ueddo  dd   ue uddE nietcdutni nEo ucn 
tndcn,   dnuEuEc  E rdad cuuE uEc  
sEo tdiietc Pndc  ue uddE sEo cec cd  Eda  E 
 oten snieaEtcudEn sEo uda  dencuEc uc  

 etcaden  
+ so 
add   

noucdduni +  
so add   

duecu  
sEo cue 
ceEcu  

E  

6  so add   acaoo Pndc  ue enE cen cdt sEo cdnuEuEc  E 
cetdEncdatc uc sEo ncnuE  
sdiietc cuea sEo cec cd  Eda  E snieaEtcudEn 
setunEutni sEo eietcdutni sEo uda  
 dencuEc uc  
acaoo Pndc  ue enE seuiuEc sEo cdnuEuEc  E 
cetdEncdatc uc sEo ncnuE  
sdiietc cuea sEo cec cd  Eda  E snieaEtcudEn 
setunEutni sEo eietcdutni sEo uda  
 dencuEc uc  

 etcaden  
+ so 
add   

noucdduni +  
so add   



 

 
 

auxcu  
sEo cue 
ceEcu  

E  

6  so add   acaoo  oten  dnEneddaedn sEo cec cd  Eda  E 
ucn tndcn,  cenucE auatiueueo  die  
sdEdedceo  da  unc nxuc  Ee sEo uEncnii uc 
sEo ue exnauEeo uc,  sind cenucE  
auatiueueo  die sdEdedceo  da  unc nxuc  ue 
 n eE sdednce sEo uEncnii uc  
sEo ue tuet eo uc  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 aeEco-
nedeEcu  

6  so add   cenucE auatiueueo  die sdEdedceo sdnEe  unc 
nxuc  Ee sEo uEncnii uc sEo ue tuet eo uc  
cenucE auatiueueo  die sdEdedceo sdnEe 
 unc  udee sentennen sEo uEncnii uc  
sEo ue tuet eo uc  

 etcaden  
+ so 
add   

noucdduni +  
so add   

nucucu  
sEo cue 
ceEcu  

E  

6  so add   acaoo Pndc nEcuEe  ue  ue ente  ue oedeidted,  
 ueddo  dd  sEo anieaEtcudEn  
setunEutni sEo eietcdutni  non  dencuEc uc sEo 
uda sededne uc cudetcudE  ue ddcncudE  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 uEcu  
sEo cue 
ceEcu  

E  

6  so add   cdnauEc  ue oetndcaeEc nietcdutni ddd euien 
 eccuEc ncndceo sEo addeaeEc sEo uda 
sdEEetc  eo  
nxtainudE seEcdni sEo extnEouEc  unc edaEo,  
sdii duien sddeaeEc sEo euien  eccuEc ncndceo  
sEo uEncnii uc  E neaedn,  sdEEetc duien sEo ue 
tuet eo uc sEo cadE dE  ue eEcuEe  

 etcaden  
+ so 
add   

noucdduni +  
so add   

 uudco 6 so add   

 

rdad cuuE uEc sEo tdiietc sEo ncaoo Pndc s 
cdat  rncceduen sEo cdencaeEc snieaEtcudEn 

extetceo  ,cdnuEuEc   E  eiouEc  ucu dxoceE 
stecoieEe sEo cnn  ue daencudEed 

 etcaden  

+ so 
add  

noucdduni +  

so add  

   



 

 
 

 
. 22 acdatcade 
 Eednncdatcade  

1 - rdd n  ue oetunudE 
dedaudeo  

 
rdd n secudodidco  

2 - seeedeEten sdae eadadten   

s rdd n sEo deeedeEten 
 uutu setdaaeEoeo  ucu 
uc  

e sncnauEen atueEcueut , 
setddcn ...., (  

 

s edd  atueEcueut ddda  uednduen

,seeedeEten eietcddEut - ب   dtncudEn  ue  EcedEec  adadte  ue  EcedEec oueeedeEc 

. 23 PinE cedeidtaeEc  ue oetunudE stnoeaut  

13 ­ PndcututncudE  E sdadnen oueeedeEc Pdudnce ro naencnEte  

14 ­  EeddauEc  E sEdcued  unc   nddudeo ddd uua  etuEdidco sdoedE  E  uun 
sdcutie  

15 ­ PdetndncudE sdadnen  uutu  dda ddda sntneuiuco  dnuEedn  E  ue ineddncddo 
 ueo tnEac ddda  dnuEuEc  ue dedaenc  E n tutcade neeutueEc  

16 ­  Etdenne  neddncdduen  ucu oeduten sdoedE  uutu  eet at cedeidtaeEc 
atueEcueut  E sdaEcduen sodnEteo  



 

 
 

sea  Deaoir  

 ueo aEoedncnEo  nan sEo edancudEn atddcn nuatie,  sda sttiutncudE  nan  E 
dueio sudtien nietcdutni  

 

. 37  ue uEncucacudE noatncudEni  si-dadnc si-sannc  Eudednuco  m Encucace  etuEutni 
- ananan  

. 38 aetcudE atueEcueut /  ue 
teEced  

 etuEdidcuen nietcdutni sinnn  ue eudnc  

. 39  nae / aoaedi  ue 
oetunudE  

sncueancutn  

. 40 Pddcdnan  uutu se eEcedn 
 E uc  

aetcudE  

. 41 dddan scceEonEte ndnuineie  scceEonEte snEoncddo cnuio  

. 42 suntced / rend  rend stnoeaut 0201m0201   



 

 
 

 

 

. 24  actacn  ue oetunudE  non noatncudE sEo iendEuEc sEo edniancudE  

s  eretcuden  Edaieoce  
s 1 ceeuEucudE  ue ncaoeEc  E  nan sEo edancudEn atddcn auatie  
s 2 ceeuEucudE  ue ncaoeEc  E sda  c nttiuen  nan  E dueio sudtien nietcdutni  
s 3 ceeuEucudE  ue ncaoeEc  E  anEcucuen  ue detcdd sEo danEcucuen  dc  ue detcdd  
s 4 ceeuEucudE  ue ncaoeEc  E sncduten sEo ucn coten sEo uda  ne uc  d ndide  nnaen 
nietcdutni  
s 5 ceeuEucudE  ue ncaoeEc  E sdaEcduen  dunEcie sEo ucn coten  
s 6 ceeuEucudE  ue ncaoeEc  E PduEtutien cueeedeEcuncudE sEo uEcecdncudE  

.eretcuden n uiin Pdudnce ro oetunudE  ­ ب   
 stdaunucudE a uii  ne sncduten  E nrno sEo nE nttdaEc snce  ue aE EdaE  E sudtien ­ 1 ب
nietcdutni  
  stdaunucudE a uii  ne  nan sEo edancudEn atddcn oueeedeEc - 2 ب
  stdaunucudE a uii sttiutncudE  nan  E adiacudE  nnaen nietcdutni - 3 ب
  stdaunucudE a uii aeietc  anEcucuen oueeedeEc ad  c ann cudetceo  u  anEcuco 4 ب

 non noatncudE sEo iendEuEc  

 etcaden  ueddo + adiacudE  nnaen  

 non ndniancudE  

noucdduni +  dni + cuntannudE 

s  eretcuden nxunceEcuniuna sEo dniae  
s 1 sanc so udane enxedtunen  acaoeEc   
s 2  etcaden  ueddo  
s 3 a uiin sttiutncudE  Enuoe sinnn  
s 4 cuntannudE  Enuoe sinnn  

 non noatncudE sEo iendEuEc  

 etcaden + cuntannudE  

 non ndniancudE  

noucdduni + adiacudE nxedtunen  Enuoe sinnn + sanc so udane + cuntannudE  

 a uiin Paeiut sEo daniueutncudE addneie e a uiin  ue dcued deinceo sntneie ­ صلى الله عليه وسلم
natidoaeEc sEo oedeidtaeEc PedndEni .   

  a uiin  ne  nan sEo edancudEn atddcn oueeedeEc 1 صلى الله عليه وسلم
  a uiin sttiutncudE  nan  E adiacudE  nnaen nietcdutni 2 صلى الله عليه وسلم
  a uiin aeietc  anEcucuen oueeedeEc ad  c ann cudetceo  u  anEcuco 3 صلى الله عليه وسلم
  a uiin  ne sncduten  E nrno sEo nE nttdaEc snce  ue aE EdaE  E sudtien nietcdutni 4 صلى الله عليه وسلم



 

 
 

. 25 acdatcade  ue oetunudE  

 ue 
aee   

sdadn   actacn  
 endEuE
c  
dedaudeo  

 nae  ue aEuc /  d  ue cdtut  s ano  
noatncu
dE  

s ano  
ndnian
cudE  

 ue 
eudnc  

6   dd   sncduten / cecedauEnEcn / sEo ucn tundntceduncutn   etcaden  noucdduni  

 ue 
netdEo  

6   dd   adiacudE ndancudEn  ue tinE - s ano  dnaed - 
sttiutncudEn  E cecedauEnEcn -  
 ne s ano sdateEnncudE  dc edaEo Iniae 
saddeEcn  E sudtie nietcdut  
saicutie adadten  

 etcaden  noucdduni  

 uudo  6   dd   Ietcddn / sEnionun Ietcddn /  anEcucuen  ue 
detcdd sEo cue ncnEondo / siceedn  
Ietcddn /  tedncudEn sttdaEcuEc ddd detcddn  E 
atnte  
stcuEc Punne sEo cue oudetcudE ddd danEcucuen 
nicedEncuEc,  sEcie Punne - nrno  
 actdae  anEcucuen  ue detcdd  

 etcaden  noucdduni  

ddadcu  6   dd    Ee aEuc Ietcddn  ue tddtedncuEc tndcuen / 
sennade  ue detcdd / saicutiutncudE acnEondo  
sEo cue oudetcudE / sttiutncudEn  E Ietcddn /  ue 
ddedeida sncEecut / snxaeii  
/ saicutiutncudE  aaedutni ddd detcddn  nuEc 
sEcie / saicutiutncudE  aaedutni  
ddd detcddn  nuEc ndeEcn  

 etcaden  noucdduni  

duecu  6   dd    ue eaEtcudE / sdaEcduen  dunEcie sEo 
deincudEnuutn  dunEcie / sdaEcduen  dcnducuaut  
sttdaEc Iniae  ue taddeEc sdEcuEadan ddd n 
tudtie snie  nEcndn / sttdaEc Iniae neeetcude  
ddd ddicnce /  uEe PdecEnEto edd cdnEnuncdd  

 etcaden  noucdduni  

auxcu  6   dd    ue eaEtcudE rnnut / cani  ue tuete Pian / 
sttiutncudEn cdnauEc sdaEcduen rnnut ddd n 
tudtie  
nietcdut ddda cecdee  ue eudnc,  stcuEc sudtie 
duiced RC  ucu n nauctu Pdiucutni  

 etcaden  noucdduni  

aedeEc
u  

6   dd    eretcuden / s tadtdne sdaEcduen siceedn sEo 
cue cdunEcie / sttiutncudEn  E  eretcuden  

 etcaden  noucdduni  

nucucu  6   dd   cueeedeEcuncudE /  ue oedudncude / cedudncude 
sdaEcduen siceedn / s daie  ue neduen - rauiouEc  
sudtie cueeedeEcuncudE / sttdaEc ateeo sEo 
ntteiedncudE - ateeo  ue iucuc  

 etcaden  noucdduni  

 uEcu  6   dd    ue eaEtcudE  andnEcee /  ue eaEtcudE acnEondo 
 ue oedudncude  unc snccdennen siuon / stcuEc  
aoncea Puonutn ro eaEtcudE  andnEcee  

 etcaden  noucdduni  

 eEcu  6   dd   cedudncude sdaEcduen  dunEcie / cedudncude 
sdaEcduen  dcnducuaut / sttdaEc Iniae  
neeetcude  d ncdena  E sudtie RLC / nndE Idicnce 
ro euii  

 etcaden  nouc ren  

 eE  

3nc   

6   dd   cedudncude sdaEcduen rnnut / cedudncude sdaEcduen 
extenn / sttdaEc acenoo  uae  

 etcaden  noucdduni  

 eE  

 ue 
netdEo  

6   dd   sttiutncudEn  ue oedudncude / ndancudE  ue 
ounadEo sEo cue tdiaaE / ateeo sEo 
ntteiedncudE / sunEce  
sttdaEcn snce sunEce Idicnce sEo cue taddeEc  E 
extunEce  uae  

 etcaden  noucdduni  

 eE  

 uudo  

6   dd    Etdenne sEo cue oetdenne /  ue eEouEcn  denc 
sEo cue naniienc / PduEcn  ue tdat / cdnauEc  
sdaEcduen  
cdnauEc sentdEne ddd n tudtie ddda cecdee  ue 
netdEo RLC  

 etcaden  noucdduni  

 eE  

ddadcu  

6   dd   sttiutncudEn Puonutn sEo eEcuEeeduEc  eEedni   etcaden  noucdduni  

 eE  
6   dd    EcecdncudE /  EcecdncudE  dc  ue ntetueueo dEe / 

sdatiece sdaEcduen siceedn sEo idcnducuaut.   
 etcaden  noucdduni  



 

 
 

 

 
sttiutncudEn  ue tdataced  

noatncudE  ue ncaoeEc rnnutn  ue tdataced sEo noncea 
 tedncudE sEo cueo nde uatddcnEc  doedn  

duecu  sttdaEc Iniae auutaeEc nxtnEnude  

 eE  

auxcu  

6   dd   sdatiece sdaEcduen rnnut sEo cue cdunEcie   etcaden  noucdduni  

 eE  

aedeEc
u  

6   dd    EcecdncudE  ue ntetueueo dEe / sttiutncudEn 
 EcecdncudE  ue ntetueueo dEe /  ue ntnte  Eoed 
 ue cdeEo /  
 ue ntnte recaeeE  ueo nde eeEc dded / sttdaEcn 
sntntuco nietcdutni  

 etcaden  noucdduni  

 eE  

nucucu  

6   dd   auaen sdcncudEni /  dEc s eda  ue tadde   etcaden  noucdduni  

 eE  

 uEcu  

6   dd   sttiutncudEn Puonutn sEo eEcuEeeduEc e dd  - 
cecedauEncudE - sdaeEcaa - cecedauEncudE 
Pninten  
neie   

 etcaden  noucdduni  

 ue 
caeEco  

6   dd   

 ucu edancudEn  EcecdncudE / sudtie ruc  nuEc  ue 
oetndcaeEc  Ececdnceo  

rauiouEc sudtie  ue tdatiece  nuEc senuncnEte 
sEo n tdEdednncudE / stcuEc sudtie nietcdut  

Pndcuni Pdiucutni nEo idcnducuaut  

 non  eEedni  E  EcecdncudE  c uEtiaoen 
sdateEnncudE sEo edncaeEcncudE sEo ane 
ddntcudEn  

 etcaden  noucdduni  

E  

sEo cue 
ceEcu  

3nc   

6   dd   

neeetcude  nadda so neuiuco  

nrno cuncnEte ddda stteiedncudE sEo nteeo 
= nrno Iniae  ue taddeEc  

sdnon  aaedutni  E  EcecdncudE / s daie siadnc 
 ue oedunEc / s daie anandE  

 etcaden  noucdduni  



 

 
 

 

. 46  ue uEncucacudE noatncudEni  si-dadnc si-sannc  Eudednuco  m Encucace  etuEutni 
- ananan  

. 47 aetcudE atueEcueut /  ue 
teEced  

 etuEdidcuen nietcdutni sinnn  ue eudnc  

. 48  nae / aoaedi  ue 
oetunudE  

sttiutncudEn  ue tdataced  

. 49 Pddcdnan  uutu se eEcedn 
 E uc  

aetcudE  

. 50 dddan scceEonEte ndnuineie  scceEonEte snEoncddo cnuio  

. 51 suntced / rend  rend stnoeaut 0201m0201   

. 52  aaeed sdadn stnoeaut 
ecdcni   

1  dd  2 + so add  = 3 * 30 s aee  = 90 sE udad 
sEEaniio  

. 53 cnce PdetndncudE  uun 
centdutcudE  

020 1m1m02  

   

. 54  eretcuden  ue oetunudE  

 ue cdni ddda sdcutie:  noatncudE  ue ncaoeEc rnnutn  ue tdataced sEo noncea  tedncudE 
sEo cueo nde uatddcnEc  doedn  

noatncudE  ue ncaoeEc  dcuE  d Pddcdna  ue odnauEc AUTOCAD sEo cec cd  Eda  E 
 Ecedente  ue odnauEc sEo  doedn  ue odnauEc sEo naeEoaeEc  

 dcuE  d  ue odnauEc  dutie cuaeEnudEn 3D  

noatncudE  ue ncaoeEc  Eoedncddo Iudanen  non sdaencuEc uc  



 

 
 

 

 

 

  

. 26  actacn  ue oetunudE  non noatncudE sEo iendEuEc sEo edniancudE  

s  eretcuden  Edaieoce  
s 1 ceeuEucudE  ue ncaoeEc rnnutn  ue tdataced sEo noncea  tedncudE sEo cueo nde 
uatddcnEc  doedn  
s 2 ceeuEucudE  ue ncaoeEc ro eEceduEc  d Pddcdna  ue odnauEc AUTOCAD sEo cec cd  Eda 
 E  Ecedente  ue odnauEc sEo  doedn  ue odnauEc sEo naeEoaeEc  
s 3 ceeuEucudE  ue ncaoeEc  E  ue odnauEc  dutie cuaeEnudEn 3D  
s 4 ceeuEucudE  ue ncaoeEc  E Iudanen  non sdaencuEc uc  

.eretcuden n uiin Pdudnce ro oetunudE  ­ ب   
  stdaunucudE a uii  ne  ue tdataced sEo uun tddcdnan oueeedeEc ­ 1 ب
  stdaunucudE a uii  ue odnauEc  dutie cuaeEnudEn - 2 ب
  stdaunucudE adae a uiin  E Pddcdna sacdssc - 3 ب
  stdaunucudE a uii  E  Edaieoce  oten Iudanen  non sdaencuEc uc 4 ب

 non noatncudE sEo iendEuEc  

 etcaden  ueddo + nxteduaeEc  neddncddo + sdduen atueEcueut  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

s  eretcuden nxunceEcuniuna sEo dniae  
s 1 sanc so udane enxedtunen  acaoeEc   
s 2  etcaden  ueddo  
s 3 a uiin sttiutncudE  Enuoe  ue ineddncddo  



 

 
 

 

s 4 cuntannudE  Enuoe sinnn  

 non noatncudE sEo iendEuEc  

 etcaden + so add  + sdduen atueEcueut + cuntannudE  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

 a uiin Paeiut sEo daniueutncudE addneie e a uiin  ue dcued deinceo sntneie ­ صلى الله عليه وسلم
natidoaeEc sEo oedeidtaeEc PedndEni .   

  a uiin sttiutncudE  Enuoe  ue ineddncddo 1 صلى الله عليه وسلم
  sdduen atueEcueut 2 صلى الله عليه وسلم
  a uiin  ne  ue tdataced 3 صلى الله عليه وسلم
  a uiin  E sdaenc Iudanen 4 صلى الله عليه وسلم
  a uiin  ne Pddcdna  ue odnauEc sacdssc 5 صلى الله عليه وسلم
  a uiin cenucE deen  udee cuaeEnudEn - 6 صلى الله عليه وسلم



 

 
 

 

. 27 acdatcade  ue oetunudE  

 ue 
aee   

sdadn   actacn  
 endEuE
c  
dedaudeo  

 nae  ue aEuc /  d  ue cdtut  s ano  
noatncu
dE  

s ano  
ndnian
cudE  

 ue 
netdEo  

 ue 
eudnc ­  

6   dd   

 Eucn sennade seaddo , ceeuEucudE duien sEo 
edioedn  

snitaincdd snceduni sEo senEn nEcdo sEo nxuc 
 E uc , adecande ,  

ceeuEucudE  ucu tnitaincudEn sEo ucn eeEeeucn , 
sed ceEedncudEn , sdEEetc Pndcn snitaincdd 
sdatdEeEcn  

 etcaden  noucdduni  

ddadcu  

 uudo  

6   dd   

 d Pddcdnan nxuc ddda  ue noncea  adE 
dee cue tnitaincdd  

 d eEced START , reEeeuc ddda TASKBAR 
 nn n  

ceniuEc  ucu stcuducuen adane,   atddcnEte 
sEo tdatdEeEcn s end  

,  Eoedncddo  ue utdE , acoie DESKTOP ddd n 
nadente  ue deeute  

sedaudeaeEcn rnnut  d dtednce , sdatdEeEcn 
 ue ntdeeE sdae  

, sodnEcncen  ue noncea WINDOWS7 , 
aoncea  tedncudE   

 etcaden  noucdduni  

auxcu  

duecu  

6   dd   

duien sEo edioedn sEo cue ncddo 
sEo tnnce  

, sdto RECYCLE BIN , DOCUMENTS  

MY , COMPUTER  ucu  tdE  

 Eoedncddo  uEoda sEo cec cd  Eda  E  cn 
tdatdEeEcn sdae ceniuEc   

 etcaden  noucdduni  

nucucu  

aedeEc
u  

6   dd   

SAVER  

WINDOWS COLOR , ande  ue ntdeeE 
SCREEN  

DESKTOP BACKGROUND , sunEce 
sdiddn  uEodan  

dencaden duien sEo edioedn sEo cue oun n , sunEce 
rnt cddaEo aadente  ue deeute  

 etcaden  noucdduni  



 

 
 

sEo cue 
ceEcu  

 uEcu  

6   dd   

 d cadE dE duien Iuoed  

WORDPAD , WINDOSWS MEDIA 
PLAYER  

snitaincdd CALCULATOR ,  

 E adae stteEouten ACCESSORIES 
ddd exnatie  

FEATURES sEo uda ceiece Pddcdnan  uutu 
cdEe  Encnii uc ,  eccuEc cd  Eda  

sdane , Pddcdnan sEo ucn tundntceduncutn 
PROGRAM AND  

 eccuEc cd  Eda  E PnEei sdEcddi CONTROL 
PANAL , dencaden  

 etcaden  noucdduni  

 eE  

3nc   

6   dd   Pddcdna AUTOCAD ceeuEucudE:  ,  cn uatddcnEte , 
 Encnii uc , stcudnce uc  eccuEc cd  Eda  
 E  Ecedente  ue tddcdnaae  non sttenn  d 
 doedn , dddancudE duie  ea  
sEo acdde sEo uc dteEeo duien ,  doedn seit 
DRAWING LIMITS  

, UNITS  

 etcaden  noucdduni  

 eE  

 ue 
netdEo  

6   dd   sdaanEon:  OSNAP , ORTTHO , LWT , OTRACK ,  
POLAR , SNAP , GRID , DISTANCE , AREA  

 etcaden  noucdduni  

 eE  

 uudo  

6   dd    ddin IunudE VIEW :  ue ancced ZOOM sEo cue 
ancced PAN ,  ue ancced  

REGEN  

 etcaden  noucdduni  

 eE  

sEo 
nuxcu  

 eE  

ddadcu  

6   dd    doedn  ue odnauEc rnnut DRAW : LINE , 
MULTILINE ,  
CONSTRUCTION LINE , POLYLINE , 
POLYGON  
, RECTANGLE , ARC , CIRCLE , DONUT  
, REVCLOUD , SPLINE , ELLIPS , MACKE  
BLOCK , INSERT BLOCK , MBLOCK , WBLOCK  

, HATCH , REGION  

 etcaden  noucdduni  

& 18  

17  

6   dd    doedn sdoueutncudE MODIFY : ERASE , COPY , 
MIRROR ,  
OFFSET , ARRAY , MOVE , ROTATE , SCALE ,  
CHAMFER , FILLET , STRETCH , TRIM ,  

EXTEND , BREAK , EXPLODE  

 etcaden  noucdduni  

20&19  6   dd    doedn  ducuEc TEXT sEo adoueo uc:  
MULTILINE TEXT ,  
SINGLE LINE TEXT , sda  dd  sdoei 
STYLE  ea  
 d aduce ,  eccuEc cd  Eda  E seEced 
cenucE DESIGN  
CENTER sEo eeEeeuc ddda  eatincen nietcdutni 

senoo-anoe   

 etcaden  noucdduni  

22&21  6   dd    doedn cudunudE:  MEASURE , DIVIDE sdEcddi 
 ucu ntetueutncudEn  
cdnauEc:  LINETYPE , LINE WEIGHT , COLOR , 
sdoueo  
dencaden deen  nuEc:  PROPERTIES , MATCH  

PROPERTIES , GRIPS  

 etcaden  noucdduni  

23  6   dd   cuaeEnudEn DIMENSION   etcaden  noucdduni  

24  6   dd   nEcdo  d  ue odnauEc  ue cuudo cuaeEnudEn , 
dencaden  ue odnauEc  ue cuudo cuaeEnudEn , 
 oten  
deen  ue cuudo cuaeEnudEn ,  eccuEc cd  Eda 
 E  doedn ELEV sEo  

 etcaden  noucdduni  



 

 
 

THICKNESS  

6 26&25  

6 28  

6 30&29  

 

 dd   

 dd   

 dd   

 

Pdeduea  ue odnauEc  ue cuudo cuaeEnudEn  nuEc 
, 3DVIEW cudunudE atdeeE  ue odnauEc  
 ue cuudo cuaeEnudEn  nuEc VPORTS , aoncea 
ndeEcn  ned UCS  
sdence aadenten  ue cuudo cuaeEnudEn 3D 
SURFACE  
sdence  ue edoo adiuo  ue cuudo cuaeEnudEn 3D 
SOLIDS  
 Eoedncddo Iudan sttdaEcn , sdcudncudE atdeno 
Iudanen , sda  Erado  
 ucu cue dudan ,  oten Iudanen sttddouEc cd 
 ncade  Erado sEo unda ,  
aucEn  Erado Iudanen ddd tnitaincuEc , 
PdetnacudEn caco  n e uc  
 d ndduo  dcuE Iudanen ddd nttdaEcn , 
ceniuEc  ucu  Ee Pddcdnan  

 
 etcaden  
 etcaden  
 etcaden  

 
noucddu
ni  
noucddu
ni  
noucddu
ni  

 ue nEcncdEunc ddd dudanen  

. 12 acdatcade 
 Eednncdatcade  

1 - rdd n  ue oetunudE 
dedaudeo  

 

rdd n secudodidco  

2 - seeedeEten sdae eadadten   

s rdd n sEo deeedeEten 
 uutu setdaaeEoeo  ucu 
uc  

e sncnauEen atueEcueut , 
setddcn ...., (  

 

s edd  atueEcueut ddda  uednduen  

,seeedeEten eietcddEut - ب   dtncudEn  ue  EcedEec adadte  ue  EcedEec oueeedeEc  

....  
. 13 PinE cedeidtaeEc  ue oetunudE stnoeaut  

17 ­ PndcututncudE  E sdadnen oueeedeEc Pdudnce ro naencnEte  

18 ­  EeddauEc  E sEdcued  unc   nddudeo ddd uua  etuEdidco sdoedE  E  uun 
sdcutie  



 

 
 

19 ­ PdetndncudE sdadnen  uutu cedeidt ddda sntneuiuco  dnuEedn  E  ue 
ineddncddo  ueo tnEac ddda  dnuEuEc  ue dedaenc  E n tutcade neeutueEc  

20 ­  Etdenne  neddncdduen  ucu oeduten sdoedE  uutu  eet at cedeidtaeEc 
atueEcueut  E sdaEcduen sodnEteo  

 ue odnauEc nEcuEeeduEc sEo cue eietcdutunE  

 c nuan  d  dnoancudE acnee seie  E cenucE sudtien nietcdutni 
 nuEc  ue tdataced  

 

. 55  ue uEncucacudE noatncudEni  1m02m0201  

. 56 aetcudE atueEcueut /  ue 
teEced  

 etuEdidcuen nietcdutni sinnn  ue eudnc  

. 57  nae / aoaedi  ue 
oetunudE  

 ue odnauEc nEcuEeeduEc sEo cue eietcdutunE  

. 58 Pddcdnan  uutu se eEcedn 
 E uc  

aetcudE  

. 59 dddan scceEonEte ndnuineie  scceEonEte snEoncddo cnuio  

. 60 suntced / rend  stnoeaut oend 0201m0201 

. 61  aaeed sdadn stnoeaut 
ecdcni   

3 tdntcutni r  30 s aee  =  90 sE udad sEEaniio  

. 62 cnce PdetndncudE  uun 
centdutcudE  

1m02m0201  

. 63  eretcuden  ue oetunudE  
 



 

 
 

 c nuan  d  dnoancudE acnee seie  E cenucE sudtien nietcdutni  nuEc  ue 
tdataced  

ceeuEucudE  ue ncaoeEc  E  atddcnEte  ue tdataced  E cdnauEc sEo oenucE 
sudtien nietcdutni  



 

 
 

se  Edan  ue ncaoeEc  E sda  ne  ue tdataced  E  EncucacudEn nietcdutuco

 

  

. 28 dactacn  ue oetunudE  non noatncudE sEo iendEuEc sEo edniancudE  

s  eretcuden  Edaieoce  
s 1 ­ ceeuEucudE  ue ncaoeEc  E cenucE sudtien nietcdutni  nuEc  ue tdataced  
s 2 ceeuEucudE  ue ncaoeEc  E sda  ne  ue tdataced  E  EncucacudEn nietcdutni  
s 3 ceeuEucudE  ue ncaoeEc  E cdnauEc sudtie stcudnce sEo n tudtie sdEcddi ddd eEcuEen 
nietcdutni  
s 4 ceeuEucudE  ue ncaoeEc  E ddaEoncudEn rauiouEc aanii  u sdae senuoeEcuni Iun  ue 
tdataced  
s 5 ceeuEucudE  ue ncaoeEc  d sda cdnauEc sdoei ddda PdecEnEc adaeE sneien  

s 6 ­  

.eretcuden n uiin Pdudnce ro oetunudE  ­ ب   
  stdaunucudE a uii cenucE sudtien nietcdutni  nuEc  ue tdataced ­ 1 ب
  stdaunucudE a uii  ne  ue tdataced  E  EncucacudEn nietcdutni - 2 ب
  stdaunucudE a uii cdnauEc sudtie stcudnce sEo n tudtie sdEcddi ddd eEcuEen nietcdutni ­ 3 ب
 stdaunucudE a uii  dd  nncneiunuaeEc nietcdut rauiouEc aanii  u sdae senuoeEcuni Iun 4 ب
 ue tdataced  
  stdaunucudE a uii cdnauEc sdoei ddda PdecEnEc adaeE sneien 5 ب

 non noatncudE sEo iendEuEc  

 etcaden  ueddo +  ne  ue tdataced  E  ue ineddncddo + sdduen atueEcueut sda  ne 
Pddcdna sacdssc  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

s  eretcuden nxunceEcuniuna sEo dniae  
s 1 sanc so udane enxedtunen  acaoeEc   
s 2  etcaden  ueddo  
s 3 a uiin sttiutncudE  Enuoe  ue ineddncddo  
s 4 cuntannudE  Enuoe  ue ineddncddo  



 

 
 

 

 non noatncudE sEo iendEuEc  

 etcaden + so add  + sdduen atueEcueut + cuntannudE  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

 a uiin Paeiut sEo daniueutncudE addneie e a uiin  ue dcued ­ صلى الله عليه وسلم
deinceo sntneie natidoaeEc sEo oedeidtaeEc PedndEni .   

  a uiin sttiutncudE  Enuoe  ue ineddncddo 1 صلى الله عليه وسلم
  sdduen atueEcueut 2 صلى الله عليه وسلم
  a uiin cenucE sudtien nietcdutni  nuEc  ue tdataced 3 صلى الله عليه وسلم
  a uiin  ne  ue tdataced  E  EncucacudEn nietcdutni 4 صلى الله عليه وسلم
 a uiin cdnauEc sudtie stcudnce sEo n tudtie sdEcddi ddd eEcuEen 5 صلى الله عليه وسلم
nietcdutni  
 a uiin  dd  nncneiunuaeEc nietcdut rauiouEc aanii  u sdae - 6 صلى الله عليه وسلم
senuoeEcuni Iun  ue tdataced  
    a uiin cdnauEc sdoei ddda PdecEnEc adaeE sneien 7 صلى الله عليه وسلم



 

 
 

 

. 29 acdatcade  ue oetunudE  

 ue 
aee   

sdadn   actacn  
 endEu
Ec  

dedaudeo  

 nae  ue aEuc /  d  ue cdtut  

noatnc
udE  

s ano  

s ano  
ndnian
cudE  

 ue 
eudnc  

3   dd  ren   atddcnEte  ue odnauEc nEcuEeeduEc .  
 eccuEc cd  Eda  E  Ecedenten Pddcdna 
sacdssc.   
 non  atieaeEcncudE  doedn nacdtno,   non 
nxuc ddda ued.   
 dnEntddcncudE recaeeE uEcedenten,  auda  uncn , 
auda  ue tdiute sEo uuoe uc.   

 etcaden  
+ so 
add   

so add   

 ue 
netdE
o  

3  so add    non cdnauEc  ue ncdnucuc  E n ano 
sdddouEncen sndcenunEuna  ,cue ano  seincuduco  
sEo cue ano Pdinduco.   

 etcaden  
+ so 
add   

so add   

 uudo  3  so add    doedn ountino,  cuaeEnudEn nEduddEaeEc  dd  
 uaucn  ue odnauEc sEo aEucn , ande  ue euie  
 ueE Pdnnueio  teE uc  E sdto Pdedudan edd cue 
tddcdnaae  nuEc  doedn  exc :  

(Zoom, drawing. drawing limits, 
Units, Options)  

 etcaden  
+ so 
add   

so add   

ddadcu  3  so add    doedn sttadnto  ue odnauEc  
SNAP, GRID, ORTHO, POLAR, 
OSNAP,  

( OTRACK, DUCS, DYN, 
LWT)  

cdnauEc rdouen  ndaecdutn  nuEc se ddoedeo 
 ue Eecadd  GRID  

 etcaden  
+ so 
add   

so add   

auxcu  

duecu  

3  so add    doedn cdnauEc  ue eieaeEcn :  
(Rectangle, Circle, polygon, arc, Ellipse, 
Donut,  

Wipeout, Revision 
Cloud)  

 etcaden  
+ so 
add   

so add   

 

aedeEc
u  

3  so add    doedn sdoueutncudE  
(Erase, copy, Move, Mirror, Offset, Scale, 
stretch,  

Rotate)  

 etcaden  
+ so 
add   

so add   

nucucu  3  so add   sdoe cuaeEnudEn oueeedeEc  E nieaeEcn  ue 
odnauEc sEo tdEcddi  ucu uc  nuEc adande  
cunidcae PnccedE cuaeEnudEn  

Linear, Aligned, Arc Length, Radius, 
Diameter,  

Angular, Baseline, Continue, ­ Mleader,  
… Dimension 
Style  

 etcaden  
+ so 
add   

so add   

 uEcu  3  so add   sdEcddi  ucu ntetueutncudEn  ue odnauEc e  oten 
edEcn,  sdiddn eieaeEcn,   cn tundntceduncutn  

(Properties) sEo cdnEneed sundntceduncutn ddd nE 
ucea sEdcued (Match  

( Properties)  

 etcaden  
+ so 
add   

so add   

 eEcu  3  so add    doedn cdnauEc  ue eieaeEcn sdae  cued:   
(Polyline, Point, Spline, Helix, 
Table)  

 etcaden  
+ so 
add   

so add   

 eE  

3nc   

3  so add    doedn sdoueutncudE  cued:   
(Array, Trim, Extend, break, Fillet, 
Chamfer,  

Explode,Align
)  

 etcaden  
+ so 
add   

so add   

 eE  

 ue 
netdEo  

3  so add   sooucudE  excn Single Line &Multiline Text ,  cn 
aecudon  
sEo tdEcddi  ucu ucn ntetueutncudEn .  

 etcaden  
+ so 
add   

so add   



 

 
 

 eE  

 uudo  

3  so add   sttdaEc atnten (Area) sEo cue nuae (Volume ) sEo 
cue ieEccun  
(Distance) sEo edeEcn PduEcn (ID Point) 
atetueutncudEn  
 ue eieaeEcn (List)  nuEc  ue ancced Inquiry  
ceniuEc  ucu  doedn s end Parametric  

 etcaden  
+ so 
add   

so add   

 eE  

ddadcu  

3  so add   ddncaeEcncudE sEo nunouEc (Hatch, Gradient) sEo 
netcddn  

 etcaden  
+ so 
add   

so add   

 

1615  3  so add    noedn (Layers) sEo tdEcddi  E PdetnduEc uc .   etcaden  
+ so 
add   

so add   

1817  3  so add   ridt n (Blocks) ,  cn coten sEo uEtiaoe uc sEo 
tdEcddi  E  cn ntetueutncudEn.   

 etcaden  
+ so 
add   

so add   

19  3  so add   sdEdedc  ue odnauEc ddda ruEndo cuaeEnudEn 
 d  dutie cuaeEnudEn  doedn  

(Region, Boundary, 
Join)  

 etcaden  
+ so 
add   

so add   

20  3  so add   aadenten sEo cue edouen  
 doedn  ue nunten rnnut  udee cuaeEnudEn  

(Box, wedge, Cone, sphere, cylinder, 
Tours,  

Pyramid)  

 etcaden  
+ so 
add   

so add   

21  3  so add    doedn sdence rdoo  udee cuaeEnudEn  
(Extrude, Press/pull, polysolid, Union, 
Subtract,  

 etcaden  so add   

    



 

 
 

 
    intersect, 

Revolve, 
Sweep, 
Loft )  

+ so add     

 22  3  so 
add
   

 doedn sdoueutncudE  E  ue 
edoo  

(Shell, 
Separate, 
Slice, 
Thicken)  

ceniuEc  ucu  doedn s end 
ndeEcn (Ucs)  

 etcaden  

+ so add   
so 
add
   

 

 23  3  so 
add
   

cdnauEc idtncudE,   ne  doedn 
 ue tddcdnaae  d nuda  ue 
ndednce  

 etcaden  

+ so add   
so 
add
   

 

 24  3  so 
add
   

PduEcuEc   etcaden  

+ so add   
so 
add
   

 

 25  3  so 
add
   

cdnauEc sudtien nietcdutni  
 ne  E n iuedndo  ue 
tddcdnaae  d ane aoaedin 
exuncuEc  E seEced  
cenucE (Design Center)  
cdnauEc aoaedin  dc 
exuncuEc  E  ue tddcdnaae  
ande aoaedin  E duie atetuni 
ddd ueit  ucu uc  E duien  ea  

 etcaden  

+ so add   
so 
add
   

 

 2726  3  so 
add
   

cdnauEc adae sudtien 
nietcdutni nEo eietcddEut  
cdnauEc  nden nEcdo sEo 
dactac  ue tdt ec  d ren 
 nde  cued  

 etcaden  

+ so add   
so 
add
   

 

 28  3  so 
add
   

cdnauEc sudtie stcudnce sEo 
n tudtie sdEcddi ddd odad 
eEcuEe  

 etcaden  

+ so add   
so 
add
   

 

 29  3  so 
add
   

nxnatie sedac  EncucacudEn 
rauiouEc aanii  u sdae 
senuoeEcuni.   

 etcaden  

+ so add   
so 
add
   

 

 30  3  so 
add
   

cdnauEc sdoei ddda 
PdecEnEc adaeE sneien 
(Cable Trays) .  

 etcaden  

+ so add   
so 
add
   

 

 

. 30 acdatcade  Eednncdatcade   

1 - rdd n  ue oetunudE dedaudeo  rnnutn  ue odnauEc 
nEcuEeeduEc  ducceE eo 
seoei  ue 
Pdnuneaddcuo dduono  
Pddretc s edd   ue 
odnauEc  ue eietcdutunE 
 ducceE eo snEu saua  

 

2 - seeedeEten sdae eadadten   graphic. graphic technology 
(by & Engineering drawing. 
drawing  

Friend)  

Engineering drawing. 
drawing technology (by 
AW Wander  

William)  

 



 

 
 

s rdd n sEo deeedeEten  uutu 
setdaaeEoeo  ucu uc  
e sncnauEen atueEcueut , setddcn ...., (  

 oeii ddd tdEEetcudEn 
nietcdutni euE   ucucuEc 
sEo ncdeEccu   

Engineering drawing. 
drawing technology (by 
MC Graw)  

 

,seeedeEten eietcddEut - ب   dtncudEn 
 ue  EcedEec  

....  

adadte  ue  EcedEec 
oueeedeEc  

 



 

 
 

 

. 31 PinE cedeidtaeEc  ue oetunudE stnoeaut  

21 ­ PndcututncudE  E sdadnen oueeedeEc Pdudnce 
ro naencnEte  

22 ­  EeddauEc  E sEdcued  unc   nddudeo ddd 
uua  etuEdidco sdoedE  E  uun sdcutie  

23 ­ PdetndncudE sdadnen  uutu cedeidt ddda 
sntneuiuco  dnuEedn  E  ue ineddncddo  ueo 
tnEac ddda  dnuEuEc  ue dedaenc  E n tutcade 
neeutueEc  

24 ­  Etdenne  neddncdduen  ucu oeduten 
sdoedE  uutu  eet at cedeidtaeEc 
atueEcueut  E sdaEcduen sodnEteo  

sucucn  d uaanE eeuEc  sEo oeadtdnto   

 c nuan  ue oetunudE  d ceeuEucudE  ue ncaoeEc  E 
sun ducucn sEo uun oacuen  dandon  ue tdaaaEuco  

 

. 64  ue uEncucacudE noatncudEni  si-dadnc si-sannc  Eudednuco  m Encucace  etuEutni 
- ananan  

. 65 aetcudE atueEcueut /  ue 
teEced  

 etuEdidcuen nietcdutni sinnn  ue eudnc  

. 66  nae / aoaedi  ue 
oetunudE  

sucucn s uaanE eeuEc sEo oeadtdnto  

. 67 Pddcdnan  uutu se eEcedn 
 E uc  

aetcudE  

. 68 dddan scceEonEte ndnuineie  scceEonEte snEoncddo cnuio  

. 69 suntced / rend  rend stnoeaut 0201m0201  



 

 
 

. 70  aaeed sdadn stnoeaut 
ecdcni   

2 so duea r   30 s aee   60 = sE udad sEEaniio  

. 71 cnce PdetndncudE  uun 
centdutcudE  

1m02m0201  

  



 

 
 

 

. 72  eretcuden  ue oetunudE  

 c nuan  ue oetunudE  d ceeuEucudE  ue ncaoeEc  E sun ducucn sEo uun oacuen 
 dandon  ue tdaaaEuco  

sdEndiuonce  Eoedncddo oeadtdnto  E  uncan uc  ue ncaoeEc sn e uc saicade 
reundudd sEo nttiutncudE  

ceeuEucudE  ue ncaoeEc  E  ue adnc uatddcnEc  nan  EcedEncudEni  uutu 
 dcnEuae PduEtutien sucucn saanE  

sdEndiuonce  E  uncan uc  ue ncaoeEc  unc saanE ddee  E suddne reiuedeo sEo uun 
oudetcudE  ue tdiucutni  

 

. 32  actacn  ue oetunudE  non noatncudE sEo iendEuEc sEo edniancudE  

s  eretcuden  Edaieoce  
s 1 ceeuEucudE  ue ncaoeEc  ucu uun ducucn sEo uun oacuen  dandon  ue tdaaaEuco  

s 2 ceeuEucudE  ue ncaoeEc  E  Eoedncddo oeadtdnto sEo an e uc ddda sun taicade 
sEo uun eeundudd  
s 3 ceeuEucudE  ue ncaoeEc  E  ue adnc uatddcnEc  nan  EcedEncudEni  uutu 
 dcnEuae PduEtutien sucucn saanE  
s 4 ceeuEucudE  ue ncaoeEc  E  unc saanE ddee  E suddne reiuedeo sEo uun 
oudetcudE  ue tdiucutni  

.eretcuden n uiin Pdudnce ro oetunudE  ­ ب   
  stdaunucudE  Edaieoce  ucu uun ducucn sEo uun oacuen ­ 1 ب
  stdaunucudE nxtedueEte  E sudute oeadtdnc  uncan ducuc - 2 ب

 stdaunucudE  Edaieoce sdnc uatddcnEcio  nan  EcedEncudEni  uutu  dcnEuae - 3 ب
PduEtutien sucucn saanE  
  ­ 4 ب
  ­ 5 ب

 non noatncudE sEo iendEuEc  

 etcaden  ueddo + sdduen atueEcueut  

 non ndniancudE  

noucdduni +  dni + cuntannudE  



 

 
 

 

s  eretcuden nxunceEcuniuna sEo dniae  
s 1  etcaden  ueddo  
s 2 cuntannudE  Enuoe sinnn  
s 3 ­  
s 4 ­  

 non noatncudE sEo iendEuEc  

 etcaden + sdduen atueEcueut + cuntannudE  

 non ndniancudE  

noucdduni +  dni + cuntannudE  

 a uiin Paeiut sEo daniueutncudE addneie e a uiin  ue dcued deinceo sntneie ­ صلى الله عليه وسلم
natidoaeEc sEo oedeidtaeEc PedndEni .   

  sdduen atueEcueut 1 صلى الله عليه وسلم
  cuntannudEn oueeedeEc 2 صلى الله عليه وسلم
  stdaunucudE saicade  ecni sEo ducucn 3 صلى الله عليه وسلم

  



 

 
 

 

. 33 acdatcade  ue oetunudE  

 ue 
aee   

sdadn   actacn  
 endEu
Ec  

dedaudeo  

 nae  ue aEuc /  d  ue cdtut  

noatncu
dE  

s ano  

s ano  
ndnian
cudE  

 ue 
eudnc  

2   dd   sucucn saanE , ceeuEucudE ,  cn deretcuden   etcaden  noucdduni  

 ue 
netdEo  

2   dd   sddcn sucucn saanEn nEo cueud oedeidtaeEcn  E 
cnce saanE ducucn:  saanE  E  
 ue ncen  ue dio dEe sEo cue aeouncdd  

 etcaden  noucdduni  

 uudo  2   dd   sucucn saanE  E suduiuancudEn  ue dio dEe 
nntetuniio scceEonEte Iniieo  

si-sneuonuE   

 etcaden  noucdduni  

ddadcu  2   dd   sucucn saanE  E  nan sendeEio  ucu ddtan 
 E sucucn saanE  
 E  nina  

 etcaden  noucdduni  

duecu  2   dd   sucucn saanE  E  ue ncen  ue auooie  :sucucn  
saanE  E  ue odtcduEen  
sEo ntuddin sEo cuedduen Pdiucutni , sucucn 
saanE  E sdatnEuen  
sEo ucn nodedcuneaeEcn sEo deddiacudEn 
sdEncucacudEn  odtaaeEcn  nEciunu ,  ue 
deddiacudE saedutn ,  
 ue deddiacudE ddeEtu ,  ue deddiacudE sannunE    

 etcaden  noucdduni  

auxcu  2   dd   sucucn saanE  E cnce sdEceatddndo sEo cue 
unoucu : setdcEucudE  EcedEncudEni  
 ucu ducucn saanE auEte  ue and  EcedEncudEni 
 ue eudnc sEo n cddat m ncudEn   Euceo  ncudEn  

 etcaden  noucdduni  

aedeEc
u  

2   dd   setdcEucudE secudEni  ucu ducucn saanE :  ue 
ncdeeaeEc naddtenE ddd ducucn saanE  
, 1950  ue ncdeeaeEc saedutn ddd ducucn saanE , 
1969  ue sundced sedutnE  
ddd ducucn saanE , 1981  ue sundced sdneut ddd 
ducucn saanE . 1994  

 etcaden  noucdduni  

nucucu  2   dd    dcnEuancudEn  cuedn cddedEaeEcni sEo ducucn 
saanE e ue sdaauccee   EcedEncudEni ddd cue 
tddnn  
seo ,  dcnEuancudE saEenco  EcedEncudEni , 
 dcnEuancudE sdEucdd sucucn uaanE   

 etcaden  noucdduni  

 uEcu  2   dd    dcnEuancudEn  ncudEniuna ddd ducucn saanE   etcaden  noucdduni  

 eEcu  2   dd   sucucn saanE  E sdEncucacudEn  dndu recaeeE  ue 
cueddo sEo deniuco  

 etcaden  noucdduni  

 eE  

3nc   

2   dd    ue deincudEnuut recaeeE sucucn saanE nEo 
taeiut edeeodan  
1  E sodedcuneaeEc  ideni ddd ducucn saanE  

  no 
sndan  

noucdduni  

 eE  

 ue 
netdEo  

2   dd   2  E cdtaaeEcn secudEni sEo tdEncucacudEn 
 ncudEniuna  

 etcaden  noucdduni  

 eE  

 uudo  

2   dd   sucucn saanE Eetennndo sEo ducucn saanE 
cddat  

 etcaden  noucdduni  

 eE  

ddadcu  

2   dd   sucucn saanE ntdEdaut sEo ndtuni sEo 
taicadni sEo ducucn saanE  
sudui sEo tdiucutni .  

 etcaden  noucdduni  

 eE  

duecu  

2   dd   sucucn saanE sdoedE :  ue entcn  E 
cedeidtaeEc ,  ue ducuc  E nEduddEaeEc sienE ,  
 ue ducuc  E adiuonduco ,  ue ducuc  E seiucudE  

 etcaden  noucdduni  



 

 
 

 eE  

auxcu  

2   dd    andnEceen sentetc sEo tddcetcudE sucucn 
saanE  E  tted ncotc  ue  ncudEni ,  
 andnEceen  E  ue sdEncucacudE sEo cue inan , 
 andnEceen  E PduEtutie aud  ue ina  

 etcaden  noucdduni  

 eE  

aedeEc
u  

2   dd    andnEceen  E  dednucuc sdEncucacudEniuna , 
 andnEceen  E ddeeoda Pdenn  
sEo dtuEudE  ue oend , s cadE  dcnEuancudEn  dc 
cddedEaeEcni  E sentetc sEo tddcetcudE sucucn  
saanE  

 etcaden  noucdduni  

 eE  

nucucu  

2   dcnEuae 
sno  

 andnEceen sEo dentetc sEo tddcetcudE sucucn 
saanE  E  tted ncotc  EcedEncudEni :  
s cadE  ncudEn  Euceo  ncudEn sEo ucn nceEtuen 
atetuniuaeo  E PddduouEc  andnEceen  

 etcaden  noucdduni  

 eE  

 uEcu  

2   dd   s cadE  dcnEuancudEn secudEni e Eudednuco  sdneut 
,  EudE naddtenE ,  EudE  
sedutnE ,  dcnEuancudE sdaEcduen saedutn , 
 dcnEuancudE sans    
s cadE  dcnEuancudEn  EcedEncudEni secudEni 
 dc cddedEaeEcni sEo dtuEudE  ue oend  E  
sentetc sEo tddcetcudE sucucn saanE  

 etcaden  noucdduni  

 ue 
caeEco  

2   dd    ue cueddo Paeiut ddd edeeodan :  ducuEni sucucn 
sEo edeeodan , acdt  ue tddretc  
ddda sucucn sEo edeeodan  ue uEeddancudE ,  ne 
 eda ddeeodan Paeiut  

 etcaden  noucdduni  

E  

sEo cue 
ceEcu  

3nc   

2   dd    ncade daEtcudEni ddd nE aEoedncnEouEc 
ddeeodan Paeiut : sdEnuoedncudEn Puuidndtuo  d 
cue cdacu  
daEtcudEni , sdEnuoedncudEn acdatcadniuna  d 
cue cdacu PdnucudEni , sdEnuoedncudEn  
ntdEdaut sEo edeeodan Paeiut .  

 etcaden  noucdduni  

2322  2   dd   si  neon iecucuanto ddd n tdaEcdo  ue ina  s cduiec 
aue nna  

noucdduni  

sEo cue 
ceEcu  

ddadcu  

2   dd    dcnEuauEc ddeeodan Paeiut ddda reedde 
sacudducuen Paeiut  

 etcaden  noucdduni  



 

 
 

 
 

 

. 14 acdatcade  Eednncdatcade   

 

1 - rdd n  ue 
oetunudE dedaudeo  

rdd n secudodidco   

2 - seeedeEten 
sdae eadadten   

  

s rdd n sEo 
deeedeEten  uutu 
setdaaeEoeo 
 ucu uc  
e sncnauEen 
atueEcueut , 
setddcn ...., (  

s edd  atueEcueut ddda  uednduen   

 seeedeEten - ب
eietcddEut,  
 dtncudEn  ue 
 EcedEec  

adadte  ue  EcedEec oueeedeEc   

 

. 15 PinE cedeidtaeEc  ue oetunudE stnoeaut  



 

 
 

 

eea a  msra rrormeiorD 

 

nrrsr to risopaorm 

matpsrioo rtetii estemotirDps   mroi tpoiars tratriirpeaormeitrea a t

emotD a rortratpsra iaormtemotps i maormtmat epp m otsiioo mart

mrsomctkrswtsmots ori toat  

. 73  ue uEncucacudE 
noatncudEni  

si-dadnc si-sannc  Eudednuco  m
 Encucace  etuEutni - ananan  

. 74 aetcudE atueEcueut / 
 ue teEced  

 etuEdidcuen nietcdutni sinnn  ue 
eudnc  

. 75  nae / aoaedi 
 ue oetunudE  

Pente PddeennudEniuna  

. 76 Pddcdnan  uutu 
se eEcedn  E uc  

aetcudE  

. 77 dddan scceEonEte 
ndnuineie  

scceEonEte snEoncddo cnuio  

. 78 suntced / rend  rend stnoeaut 2023/2024  

. 79  aaeed sdadn 
stnoeaut ecdcni   

2  dd  * 15 s aee  = 30 sE udad 
 andcedio  



 

 
 

 

. 34  actacn  ue oetunudE  non noatncudE sEo iendEuEc sEo edniancudE  

s  eretcuden  Edaieoce  
s 1 ceeuEucudE  ue ncaoeEc ddd denndEn  Erado ro taddeEc  ue eietcdutunE  
s 2 ceeuEucudE  ue ncaoeEc  E  oten  Eraduen nietcdutni  
s 3 ceeuEucudE  ue ncaoeEc  E sda seiuee  ue uEradeo tedndE ro taddeEc  ue eietcdutunE 

ecuntinuaed  uEradeo   
s 4 ceeuEucudE  ue ncaoeEc  E Pddtenn rdencuuEc sdcueutuni sEo PddtennuEc radEn  
s 5 ceeuEucudE  ue ncaoeEc  E  EncdatcudEn Eetennndo sedac senicu sEo nneeco 
PddeennudEniuna  
s 6 ceeuEucudE  ue ncaoeEc  E rauiouEcn  uutu sanc  Etdenne uc aoncea  ndEuEc ddda  ue 
eude  
s 7 ceeuEucudE  ue ncaoeEc  E sidcuen PedndEniuco Pddcetcude  

.eretcuden n uiin Pdudnce ro oetunudE  ­ ب   
  stcudE nxteduaeEcn  ue tddtenn ddd tduten Pduando ­ 1 ب
stdaunucudE a uii seiuee  ue uEradeo tedndE ro taddeEc  ue eietcdutunE ecuntinuaed - 2 ب  
uEradeo   
  stdaunucudE a uii stcudE Pddtenn rdencuuEc sdcueutuni sEo PddtennuEc radEn - 3 ب
  stdaunucudE a uii  Edaieoce  oten siedcn  ueE cnEced 4 ب
  stdaunucudE a uii  uduEc  EncdatcudEn sedac senicu sEo nneeco PddeennudEniuna 5 ب

 non noatncudE sEo iendEuEc  

 etcaden  ueddo + cuntannudE + sdduen atueEcueut  

 non ndniancudE  



 

 
 

 

noucdduni +  dni + cuntannudE  

s  eretcuden nxunceEcuniuna sEo dniae  
s 1  etcaden  ueddo  
s 2 cuntannudE  Enuoe sinnn  
s 3 nxteduaeEc sttiutncudE  
s 4 ­  

 non noatncudE sEo iendEuEc  

 etcaden + sdduen atueEcueut + cuntannudE  

 non ndniancudE  

noucdduni +  dni + cuntannudE  

 a uiin Paeiut sEo daniueutncudE addneie e a uiin  ue dcued deinceo sntneie ­ صلى الله عليه وسلم
natidoaeEc sEo oedeidtaeEc PedndEni .   

  sdduen atueEcueut 1 صلى الله عليه وسلم
  Iunucn atueEcueut 2 صلى الله عليه وسلم
a uiin seiuee  ue uEradeo tedndE ro taddeEc  ue eietcdutunE ecuntinuaed 3 صلى الله عليه وسلم  uEradeo   
  a uiin stcudE Pddtenn rdencuuEc sdcueutuni sEo PddtennuEc radEn 4 صلى الله عليه وسلم
  a uiin  uduEc  EncdatcudEn sedac senicu sEo nneeco PddeennudEniuna 5 صلى الله عليه وسلم



 

 
 

 
 . 12 acdatcade  ue oetunudE   

  ue 
aee   

sdadn   actacn  
 endEu
Ec  

dedaudeo  

 nae  ue aEuc /  d  ue cdtut  s ano  
noatncud
E  

s ano  
ndnian
cudE  

 

  ue 
eudnc  

2   dd   senndEn  Erado ro taddeEc  ue eietcdutunE   etcaden  noucdduni   

  ue 
netdEo  

2   dd    oten  Eraduen nietcdutni   etcaden  noucdduni   

  uudo 
 uudo  

2   dd   seiuee  ue uEradeo tedndE ro taddeEc  ue 
eietcdutunE - siendnEte  ue uEradeo tedndE  

 etcaden  noucdduni   

 ddadcu  2   dd   Pddtenn rdencuuEc sdcueutuni ­ PddtennuEc 
radEn  

 etcaden  noucdduni   

 duecu  2   dd   nxna sdEcuio   etcaden  noucdduni   

 auxcu  2   dd   neeetcn denaicuEc sedac Pnnn  ue taddeEc  ue 
eietcdutunE  d  ue inEo  

 etcaden  noucdduni   

 aedeEc
u  

2   dd    dcnEuancudE sinda ddda  ue eude -  Ee aEuc 
sdEcddi  

 etcaden  noucdduni   

 nucucu  2   dd   cecetcddn  ue eude ­ cecetcddn  ue 
ceatedncade ­ cecetcddn aad e  

 etcaden  noucdduni   

  uEcu  2   dd   rauiouEcn  uutu sanc Pddduoe uc secaindio 
 ndEuEc ddda  ue eude  

 etcaden  noucdduni   

  eEcu  2   dd   nxna sdEcuio   etcaden  noucdduni   

 3nc   
 eE  

2   dd   senEn sinda  ue nten ed sEo cue eeiin sEo 
cdaatecn  

 etcaden  noucdduni   

  ue 
netdEo  
 eE  

2   dd    EncdatcudEn sedac senicu sEo nneeco 
PddeennudEniuna  

 etcaden  noucdduni   

  uudo  
 eE  

2   dd    ue iuauc ddda stcudEn sEo tdntcuten  cuedn 
anee  

 etcaden  noucdduni   

 ddadcu  
 eE  

2   dd   sncen PdedeEcudE PedndEniuco - PdedeEcudE 
aucuc - PdedeEcudE senduEc  

 etcaden  noucdduni   

 duecu  
 eE  

2   dd   sidcuen PedndEniuco Pddcetcude   etcaden  noucdduni   

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



 

 
 

  

ddd cue 
netdEo  

sEo cue 
ceEcu  

E  

6   dd   adiacudE ndancudEn oueeedeEcuni aetndnce sEo 
udadceEedan sEo cue tinE  ucu  cn nttiutncudEn  
oueeedeEc  ucuuE dueio atetuniuancudE / sudtien 
PdaEuEc  ue deiucncudE sEo cue Eecncude  
sEo cue tdatdaEo  

 noucdduni   

 uudo  
sEo cue 
ceEcu  

E  

6   dd   PdetndncudE  ue deuutie / sdiietcudE sEo cue deeed sEo 
aaicutiutncudE sEo cue oudunudE / stcuEc nEcuEeeduEc  
ddd cue Eaaeed  ue tdatdaEo / seincudEnuut  Eucn 
nietcdutni ro tdetndncudE  ue deuutie  

 noucdduni   

ddadcu  
sEo cue 
ceEcu  

E  

6   dd    ue eddaain Pdinduco / sdEdedc Pnce siceedn  d 
Pdinduco sEo dute dednn / s nucE  
dntcdd ( j )  E tudtien nietcddEut /  ue eddaain rnnut  E 
 dnEneed /  ueddo  
cc saEua nEo ucn anen  E adiacudE sudtien nietcdutni 
 ue tdatiex / sttdaEcn  
 uEen  dnEneed sntntuco  nuEc sdEncnEcn  ue iuEe  

 noucdduni   

E  

sEo cue 
ceEcu  

duecu  

6   dd   Pdaedn sEo cue dddcn / stcuEc sddcn ro odnauEc / 
nrno sddcn ddd oetndcaeEcn  
nietcdutni  d neietc ncneuiuco / stcuEc  ue ncnd sEo cue 
cdunEcie  

 noucdduni   

E  

sEo cue 
ceEcu  

auxcu  

6   dd    tedncudEn acncuncutn / cuncdueacudEn setecucudE / 
 ue natuucuenced setecucudE /  
 ue tadde setecucudE / tddeneuiuco sEo cue dnEce /  ue 
auooie  ue nducuaecut sEo eEcuEeeduEc -  
 ue nnatie  

 noucdduni   

sEo cue 
caeEco  
aedeEcu  

6   dd   
 ue auooie sEo teEcduna sEo cue tnccedE / dntcdd  ue oueeedeEte -  ue 
dnduneie  ue ncnEondo  
 ue auooie  ue nducuaecut / snEce ceduncudE  ue ncnEondo / sdEcdnnc sEo 
ouncdntcudE sEo deincude /  ue deincudEnuut recaeeE  

 noucdduni   

sEo cue 
caeEco  
nucucu  

6   dd   sncduten / cecedauEnEcn / sEo ucn tundntceduncutn   noucdduni   

sEo cue 
caeEco  
 uEcu  

6   dd   adiacudE ndancudEn  ue tinE - s ano  dnaed - sttiutncudEn  E 
cecedauEnEcn -  ne s ano  
sdateEnncudE  dc edaEo Iniae saddeEcn  E sudtie nietcdut saicutie 
adadten  

 noucdduni   

 uudco  6   dd   Ietcddn / sEnionun Ietcddn /  anEcucuen  ue detcdd sEo cue 
ncnEondo / siceedn Ietcddn /  
 tedncudEn sttdaEcuEc ddd detcddn  E atnte  
stcuEc Punne sEo cue oudetcudE ddd danEcucuen nicedEncuEc,  sEcie 
Punne - nrno  actdae  
 anEcucuen  ue detcdd  

 noucdduni   



 

 
 

nietcddEut cucucni  

ceeuEucudE  ue ncaoeEc  ucu uEcdeoueEcn nietcddEut cucucni sEo cncen sEo cec cd 
 Eda  E aoncea  aaeeduEc  ue idcutni dEe 0 sEo 1  

 

. 82  ue uEncucacudE noatncudEni  si-dadnc si-sannc  Eudednuco  m Encucace  etuEutni 
- ananan  

. 83 aetcudE atueEcueut /  ue 
teEced  

 etuEdidcuen nietcdutni sinnn  ue eudnc  

. 84  nae / aoaedi  ue 
oetunudE  

nietcddEut cucucni  

. 85 Pddcdnan  uutu se eEcedn 
 E uc  

aetcudE  

. 86 dddan scceEonEte ndnuineie  scceEonEte snEoncddo cnuio  

. 87 suntced / rend  rend stnoeaut 2023/2024 

. 88  aaeed sdadn stnoeaut 
ecdcni   

2  dd  2 + so add  30*4= s aee   120 = nE udad 
sEEaniio  

. 89 cnce PdetndncudE  uun 
centdutcudE  

1m02m0201  

. 90  eretcuden  ue oetunudE  
 

 ue cdni rend:  ceeuEucudE  ue ncaoeEc  ucu uEcdeoueEcn nietcddEut cucucni sEo cncen sEo cec cd  Eda 

 E aoncea  aaeeduEc  ue idcutni dEe 0 sEo 3   

 ue cdni Pdudnce:   c auii ee  ue ncaoeEc seie  E  ue  Edaieoce :  ucu uEcdeoueEcn nietcddEut 
cucucni cueeedeEcio  cn coten -  Encnii uc -  cn tundntceduncutn  

-  cn anen  E sudtien  ue decudE -  cn nttiutncudEn - sEnionun sudtien nietcddEut cucucni.   

 c auii ee  ue ncaoeEc seie  E  unc:   
. 5  c add n ceduten nietcddEut rnnut exuncuEc  E  ue ineddncddo  
. 6 sdEEetcn  ue eieaeEcn nietcddEut cucucni ecncen   E sudtien nietcddEut auatie  
. 7  Edaieoce atetueutncudEn sEo eencaden Pdudnce sc cue cncen  
. 8  eccuEc cd  Eda  E sudtien sttiutncudE ddd ndae sdatdEeEcn sEo uatieaeEc uc  



 

 
 

 

. 35  actacn  ue oetunudE  non noatncudE sEo iendEuEc sEo edniancudE  

s  eretcuden  Edaieoce  
s 1 ceeuEucudE  ue ncaoeEc  ucu uEcdeoueEcn nietcddEut  ue decudE oueeedeEc  
s 2 ceeuEucudE  ue ncaoeEc  E aoncean  aaeeduEc oueeedeEc  E euEndo sEo cue eucucu sEo 
nuxcu cetuani  
s 3 ceeuEucudE  ue ncaoeEc  E  ne  ncen  ue decudE  E sudtien nietcddEut  
s 4 ceeuEucudE  ue ncaoeEc  E sEnionun sudtien  ue decudE sEo ucn nttiutncudEn  
s 5 ceeuEucudE  ue ncaoeEc  E ceduten nietcddEut cucucni rnnut exuncuEc  E  ue ineddncddo  
s 6  dnuEuEc  ue ncaoeEc  E sdEEetc  ue eieaeEcn nietcddEut  E sudtien nietcddEut cucucni  
s 7 ceeuEucudE  ue ncaoeEc  E atetueutncudEn sEo eencaden Pdudnce ro tuete nietcddEut  ue 
decudE  

  



 

 
 

 

.eretcuden n uiin Pdudnce ro oetunudE  ­ ب   
  stcudE nxteduaeEcn  ue tddtenn  uutu suet   ue nuoe  ueddecutni ­ 1 ب
  stdaunucudE a uii  ne sdatdEeEcn nietcddEut cucucni  E sudtien nietcddEut - 2 ب
  stdaunucudE a uii sEnionun sudtien nietcddEut cucucni sEo ucn nttiutncudEn - 3 ب
  stdaunucudE a uii sdEEetc  ue eieaeEcn nietcddEut  ue decudE  E sudtien nietcddEut auatie 4 ب
  stdaunucudE a uii cenucE sudtien sttiutncudE ddd ndae sdatdEeEcn sEo uatieaeEc uc 5 ب

 non noatncudE sEo iendEuEc  

 etcaden  ueddo + nxteduaeEc  neddncddo +  ne sEo cdatu cedute sennadeaeEc + 
sdduen atueEcueut  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

s  eretcuden nxunceEcuniuna sEo dniae  
s 1 sanc so udane enxedtunen  acaoeEc   
s 2  etcaden  ueddo  
s 3 a uiin sttiutncudE  Enuoe  ue ineddncddo  
s 4 cuntannudE  Enuoe sinnn  

 non noatncudE sEo iendEuEc  

 etcaden + so add  + sdduen atueEcueut + cuntannudE  

 non ndniancudE  

noucdduni + so add  +  dni + cuntannudE  

 a uiin Paeiut sEo daniueutncudE addneie e a uiin  ue dcued deinceo sntneie ­ صلى الله عليه وسلم
natidoaeEc sEo oedeidtaeEc PedndEni .   

  a uiin sttiutncudE  Enuoe  ue add ed sEo add nudtn sEo ineddncdduen 1 صلى الله عليه وسلم
  sdduen atueEcueut 2 صلى الله عليه وسلم
  Iunucn atueEcueut 3 صلى الله عليه وسلم
  a uiin  ne sdatdEeEcn nietcddEut  E sudtien nietcddEut 4 صلى الله عليه وسلم
  a uiin  E sEnionun sudtien nietcddEut sEo ucn nttiutncudEn 5 صلى الله عليه وسلم
  a uiin sdEEetc  ue eieaeEcn nietcddEut  E sudtien nietcddEut auatie - 6 صلى الله عليه وسلم
  a uiin cenucE sudtien sttiutncudE ddd ndae sdatdEeEcn sEo uatieaeEc uc 7 صلى الله عليه وسلم
  a uiin stcudE nxteduaeEcn  ue tddtenn  uutu suet   ue nuoe  ueddecutni 8 صلى الله عليه وسلم
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 ue 
aee   

sdadn   actacn  
 endEu
Ec  

dedaudeo  

 d  ue cdtut /  nae  ue aEuc  s ano  
noatncu
dE  

s ano  
ndnian
cudE  

 ue 
eudnc  

4  +  dd   
so add   

1 Number Systems  
1.1 Analogue Versus Digital  
1.2 Introduction to Number Systems  
1.3 Decimal Number System  
1.4 Binary Number System  
1.4.1 Advantages  
1.5 Octal Number System  
1.6 Hexadecimal Number System  
1.7 Number Systems - Some Common Terms  
1.7.1 Binary Number System  
1.7.2 Decimal Number System  
1.7.3 Octal Number System  
1.7.4 Hexadecimal  

 etcaden  
so add  +  

+ noucdduni  
so add   

 ue 
netdEo  

4  +  dd   
so add   2 Binary Codes  

Binary Coded Decimal  
2.1.1 BCD-to-Binary Conversion  
2.1.2 Binary-to-BCD Conversion  
2.1.3 Higher-density BCD Encoding  
2.1.4 Packed and Unpacked BCD Numbers  
2.2 Access-3 Code  
2.3 Gray Code  
2.3.1 Binary - Gray Code Conversion  
2.3.2 Gray Code - Binary Conversion  
2.3.3 Gray Code  

 etcaden  
so add  +  

+ noucdduni  
so add   

 uudo  4  +  dd   
so add   

3 Digital Arithmetic  
3.1 Basic Rules of Binary Addition and 
Subtraction  
3.2 Addition of Larger-Bit Binary Numbers  
3.2.1 Addition Using the 2's Complement Method  
3.3 Subtraction of Larger-Bit Binary Numbers  
3.3.1 Subtraction Using 2's Complement 
Arithmetic  
3.4 BCD Addition and Subtraction in Access-3 
Code  
3.4.1 Addition  
3.4.2 Subtraction  
3.5 Binary Multiplication  
3.5.1 Repeat Left-Shift and Add Algorithm  
3.5.2 Repeat Add and Right-Shift Algorithm  
3.6 Binary Division  
3.6.1 Repeat Right-Shift and Subtract Algorithm  

 etcaden  
so add  +  

+ noucdduni  
so add   

ddadcu  4  +  dd   
so add   4 Logic Gates and Related Devices  

4.1 Positive and Negative Logic  
4.2 Truth Table  
4.3 Logic Gates  
4.3.1 OR Gate  
4.3.2 AND Gate  
4.3.3 NOT Gate  
4.3.4 EXCLUSIVE-OR Gate  
4.3.5 NAND Gate  
4.3.6 NOR Gate  
4.3.7 EXCLUSIVE-NOR Gate  
4.3.8 INHIBIT Gate  
4.4 Universal Gates  

 etcaden  
so add  +  

+ noucdduni  
so add   



 

 
 

 

      

duecu  4  +  dd   
so add   

5-Logic Families  
Logic Families - Significance and Types  
5.1.1 Significance  
5.1.2 Types of Logic Family  
5.2 Characteristic Parameters 1  
5.3 Transistor Transistor Logic (TTL)  

 etcaden  
so add  +  

+ noucdduni  
so add   

auxcu  4  +  dd   
so add   

6-Boolean Algebra and Simplification Techniques  
6.1 Introduction to Boolean Algebra 189  
6.1.1 Variables, Literals and Terms in 
Boolean  
Expressions  
6.1.2 Equivalent and Complement of 
Boolean  
Expressions  
6.1.3 Dual of a Boolean Expression  
6.2 Postulates of Boolean Algebra  
6.3 Theorems of Boolean Algebra  

 etcaden  
so add  +  

+ noucdduni  
so add   

aedeEc
u  

4  +  dd   
so add   

7-Arithmetic Circuits  
7.1 Combinational Circuits  
7.2 Implementing Combinational Logic  
7.3 Arithmetic Circuits - Basic Building Blocks  
7.3.1 Half-Adder  
7.3.2 Full Adder  
7.3.3 Half-Subtractor  
7.3.4 Full Subtractor  
7.3.5 Controlled Inverter  
7.4 Adder - Subtractor 2  

 etcaden  
so add  +  

+ noucdduni  
so add   

nucucu  4  +  dd   
so add   

8-Multiplexers and Demultiplexers  
8.1 Multiplexer  
8.1.1 Inside the Multiplexer  
8.1.2 Implementing Boolean Functions with  
Multiplexers  
8.1.3 Multiplexers for Parallel-to-Serial 
Data  
Conversion  
8.1.4 Cascading Multiplexer Circuits 280  
8.2 Encoders  
8.2.1 Priority Encoder  
8.3 Demultiplexers and Decoders  
8.3.1 Implementing Boolean Functions 
with  
Decoders  
8.3.2 Cascading Decoder Circuits  

 etcaden  
so add  +  

+ noucdduni  
so add   

 uEcu  4  +  dd   
so add   

9-Programmable Logic Devices  
Fixed Logic Versus Programmable Logic  
9.1.1 Advantages and Disadvantages  
9.2 Programmable Logic Devices - An Overview  

 etcaden  
so add  +  

+ noucdduni  
so add   



 

 
 

 eEcu  4  +  dd   
so add   

10-Flip-Flops and Related Devices  
10.1 Multivibrator  
10.1.1 Bistable Multivibrator  
10.1.2 Schmitt Trigger  
10.1.3 Monostable Multivibrator  
10.1.4 Astable Multivibrator  
10.2 Integrated Circuit (IC) Multivibrators  
10.2.1 Digital IC-Based Monostable Multivibrator  
10.2.2 IC Timer-Based Multivibrators  
10.3 RS Flip-Flop  
10.3.1 RS Flip-Flop with Active LOW Inputs  
10.3.2 RS Flip-Flop with Active HIGH Inputs  

 etcaden  
so add  +  

+ noucdduni  
so add   

  



 

 
 

 
    10.3.3 Clocked RS Flip-Flop     

 3nc   
 eE  

4  +  dd   
so add   

10.7.1 JK Flip-Flop as D Flip-Flop  
10.7.2 D Latch  
10.8 Synchronous and Asynchronous Inputs  
10.9 Flip-Flop Timing Parameters  

 etcaden  
so add  +  

+ noucdduni  
so add   

 

  ue 
netdEo  
 eE  

4  +  dd   
so add   

12-Counters and Registers  
11.1 Ripple (Asynchronous) Counter  
11.1.1 Propagation Delay in Ripple Counters  
11.2 Synchronous Counter  
11.3 Modulus of a Counter  
11.4 Binary Ripple Counter - Operational Basics  
11.4.1 Binary Ripple Counters with a Modulus 
of  
Less than 2N  
11.4.2 Ripple Counters in IC Form  

 etcaden  
so add  +  

+ noucdduni  
so add   

 

  uudo  
 eE  

4  +  dd   
so add   

13-Counters and Registers  
Synchronous (or Parallel) Counters  
11.6 UP/DOWN Counters  
11.7 Decade and BCD Counters  
11.8 Presettable Counters  

 etcaden  
so add  +  

+ noucdduni  
so add   

 

 ddadcu  
 eE  

4  +  dd   
so add   

14-Data Conversion Circuits - D/A and 
A/D  
Converters  
12.1 Digital-to-Analogue Converters  
12.1.1 Simple Resistive Divider Network for 
D/A  
Conversion  
12.1.2 Binary Ladder Network for D/A 
Conversion  
12.2 D/A Converter Specifications  
12.2.1 Resolution  
12.2.2 Accuracy  
12.2.3 Conversion Speed or Settling Time  
12.2.4 Dynamic Range  

 etcaden  
so add  +  

+ noucdduni  
so add   

 

 duecu  
 eE  

4  +  dd   
so add   

15-Data Conversion Circuits - D/A and 
A/D  
Converters  
Types of D/A Converter  
12.3.1 Multiplying D/A Converters  
12.3.2 Bipolar-Output D/A Converters  
12.3.3 Companding D/A Converters  
Types of A/D Converter  

 etcaden  
so add  +  

+ noucdduni  
so add   
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1 - rdd n  ue oetunudE dedaudeo  rdd n secudodidco  

2 - seeedeEten sdae eadadten    

s rdd n sEo deeedeEten  uutu 
setdaaeEoeo  ucu uc  
e sncnauEen atueEcueut , setddcn 
...., (  

s edd  atueEcueut ddda  uednduen  

,seeedeEten eietcddEut - ب  
 dtncudEn  ue  EcedEec  

....  

adadte  ue  EcedEec oueeedeEc  

  

. 17 PinE cedeidtaeEc  ue oetunudE stnoeaut  

29 ­ PndcututncudE  E sdadnen oueeedeEc Pdudnce ro naencnEte  

30 ­  EeddauEc  E sEdcued  unc   nddudeo ddd uua  etuEdidco sdoedE  E  uun 
sdcutie  

31 ­ PdetndncudE sdadnen  uutu  dda ddda sntneuiuco  dnuEedn  E  ue ineddncddo 
 ueo tnEac ddda  dnuEuEc  ue dedaenc  E n tutcade neeutueEc  

32 ­  Etdenne  neddncdduen  ucu oeduten sdoedE  uutu  eet at cedeidtaeEc 
atueEcueut  E sdaEcduen sodnEteo  



  
 

 
  

 

. 14 PinE cedeidtaeEc  ue oetunudE stnoeaut  

25 ­ PndcututncudE  E sdadnen oueeedeEc Pdudnce ro naencnEte  

26 ­  EeddauEc  E sEdcued  unc   nddudeo ddd uua  etuEdidco sdoedE  E 
 uun sdcutie  

27 ­ PdetndncudE sdadnen  uutu  dda ddda sntneuiuco  dnuEedn  E  ue 
ineddncddo  ueo tnEac ddda  dnuEuEc  ue dedaenc  E n tutcade neeutueEc  

28 ­  Etdenne  neddncdduen  ucu oeduten sdoedE  uutu  eet at cedeidtaeEc 
atueEcueut  E sdaEcduen sodnEteo  



  
 

 
  

 



  
 

 
  

11. sdadne dactdaen nEo centuuEca iendEuEc nEo edniancudE 

aecudon 

s- sdcEucude deretcuden  

s3 -  EcddoatuEc cue ncaoeEc cd cue tndcn nEo dtedncudE de eietcdutni 

antuuEen 

s0-  EcddoatuEc cue ncaoeEc cd cue cueddo de dtedncudE de oudetc nEo 

nicedEncuEc taddeEc antuuEen 

s1-  EcddoatuEc cue ncaoeEc cd dtedncuEc eietcdutni antuuEen  

s1-  EcddoatuEc cue ncaoeEc cd cue tndcn de eietcdutni antuuEen nEo 

cdnEneddaedn 

sA-  EcddoatuEc cue ncaoeEc cd cue ennut oeduten nEo edautaeEc 

tdeneEc uE cue ineddncddo 

s6-  dnuEuEc cue ncaoeEc cd tdEoatc tdntcutni cencn de nicedEncuEc 

nEo oudetc taddeEc antuuEen 

s7-  dnuEuEc cue ncaoeEc cd aennade cue eeeutueEto de cue eietcdutni 

antuuEe nd cunc ue tnE tuddne cue cote de antuuEe dedaudeo cunc un 

nttddtdunce edd cue dedaudeo add  

 
r -  ue n uiin deretcuden de cue tdadne.  

r3 - sdEoatc tdntcutni exteduaeEcn cunc dedueo cue cueddecutni 

nntetc 

r0 - stdaude cue n uii de dtedncuEc eietcdutni antuuEen  

r1 - stdaude cue n uii de nEnioauEc cue cueddo de dtedncudE de oudetc 

nEo nicedEncuEc taddeEc antuuEen 

r1- stdaude cue n uii de tdEoatcuEc tdntcutni cencn de nicedEncuEc nEo 

oudetc taddeEc antuuEen 

rA- stdaude cue n uii de aennaduEc cue eeeutueEto de eietcdutni 

antuuEen nd cunc ue tnE tuddne cue cote de antuuEe dedaudeo cunc un 

nttddtdunce edd cue dedaudeo add  

 entuuEc nEo iendEuEc aecudon 

 ueddecutni ietcaden l ineddncddo exteduaeEcn l ane nEo tdEcntc 

aucu aennaduEc oeduten l ntueEcueut euian 

ndniancudE aecudon 

 ducceE l tdntcutni l ddni l ountannudE 

s- nadcudEni nEo dniae cdnin  
s3- sdaeadd   ncaoeEc exedtunen  

s0-  ueddecutni ietcaden  

s1- sttiueo n uiin aucuuE cue ineddncddo  

s1- sinnn ountannudE  

 entuuEc nEo iendEuEc aecudon 

 etcaden l tdntcutni l ntueEcueut euian l ountannudE 

ndniancudE aecudon 

 ducceE l tdntcutni l ddni l ountannudE 



  
 

 
  

 i iasoi

eit

Dei om

 r 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c -  dnEneedneie ceEedni nEo daniueouEc n uiin  dcued n uiin 

deinceo cd eatidoneuiuco nEo tedndEni oedeidtaeEc.  
c3- sttiueo n uiin aucuuE ineddncdduena add nudtn nEo ineddncdduen  

c0- atueEcueut euian  

c1- atueEcueut dunucn  

c1- a uiin edd tdEoatcuEc tdntcutni exteduaeEcn cunc ntuuede cue 

cueddecutni nntetc 

cA- a uiin edd dtedncuEc eietcdutni antuuEen  

c6 - a uiin edd nEnioauEc cue cueddo de dtedncudE de oudetc nEo 

nicedEncuEc taddeEc antuuEen 

c7- a uiin edd tdEoatcuEc tdntcutni cencn de nicedEncuEc nEo oudetc 

taddeEc antuuEen 

cD- a uiin cd aennade cue eeeutueEto de cue eietcdutni antuuEe nd 

cunc ue tnE tuddne cue cote de antuuEe dedaudeo cunc un nttddtdunce 

edd cue dedaudeo add  

 
12. sdadne oedeidtaeEc tinE 

 

 PndcututncudE uE dndudan tdadnen deinceo cd cue naeretc 

 aee cue incenc euEouEcn de adoedE cetuEdidco uE cuun 

ndcutie 

 PdetnduEc tdadnen cunc oedeidt cue tntneuiucuen de 

ineddncddo cdnuEedn nd cunc cueo tnE cdnuE ncaoeEcn 

adde eeeutueEcio 

 PddduouEc ineddncdduen aucu adoedE edautaeEc cunc 

 eetn tnte aucu ntueEcueut oedeidtaeEc uE oedeidteo 

tdaEcduen 

 

 

 

 

43  aaeed sdadn stnoeaut 
ecdcni   

2  dd  = 2 * 30 s aee  = 60 sE udad sEEaniio  

. 44 cnce PdetndncudE  uun 
centdutcudE  

1m02m0201  

. 45  eretcuden  ue oetunudE  
 

 c auii ee  ue ncaoeEc seie  E  unc:   

. 1 se aEoedncnEon  nan sEo edancudEn atddcn auatie  

. 2  c nttiuen  nan  E dueio sudtien nietcdutni  



  
 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 i iasoieitm aerswr 
 

1. noatncudEni uEncucacudE si-dadnc si-sannc  Eudednuco m  etuEutni 

 Encucace - ananan  

2. atueEcueut 
oetndcaeEcmteEced 

nietcdutni  etuEudaen - aetdEo  dnoe  

3. sdadne Enaemtdoe nietcdutni antuuEen 

4. Pddcdnan uE auutu uc un 

uEtiaoeo 

aetcudE 

5. sdnuineie ncceEonEte 
eddan 

snEoncddo onuio ncceEonEte 

6. aeaencedmoend stnoeaut oend 0201m0201 

7.  aaeed de ncaoo udadn 

ecdcni  

0 cueddecutni l 1 tdntcutni = A r 12 aee n = 3A2 

udadn nEEaniio 

8. cnce cuun oentdutcudE ann 
tdetndeo 

1m02m0201  

s rdd n sEo deeedeEten  uutu 
setdaaeEoeo  ucu uc  
e sncnauEen atueEcueut , setddcn 
...., (  

s cddat s edd  sedac snuEceEnEtem   ue 
teEced  ncudEni ddd tdEnaicncudEn  
sEo oedeidtaeEc soauEuncdncudem  rncuono  

,seeedeEten eietcddEut - ب  
 dtncudEn  ue  EcedEec  

....  

adadte  ue  EcedEec oueeedeEc  



  
 

 
  

13. sdadne ncdatcade 

a  t

e  w 

 rrs

r 
  er

os ot

i esm

omct

rrai

rD r 

ceD trata  trmoaoarpoi   ei o

mct

D a r

o 

 iei

reaor

mt

D a 

ro 

cue 

eudnc 

A  ued

decutn

i l 

tdntcu

tni 

sncEecut tudtaucn - snitaincuEc cue ancEecdadcude 

eddte - auauinducuen eecaeeE ancEecut tudtaucn nEo 

eietcdutni tudtaucn 

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

cue 

netdE

o 

A  ued

decutn

i l 

tdntcu

tni 

 ue ennut tduEtutien de oudetc taddeEc antuuEen - 

cue anuE tndcn de cue antuuEen - eancEecut tdien - 

cue tddoatc - cue excedEni ncdatcade.  

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

cue 

cuudo 

A  ued

decutn

i l 

tdntcu

tni 

 oten de cs antuuEen: netndnce eeeouEc - neie-

eeeouEc  tndniiei - neduen - tdatdaEo  

neeutueEto de oudetc taddeEc antuuEen - idnnen - 

ecoten de idnnen - euxeo idnnen nEo dnduneie idnnene 

ncncen de tdaed ouncdueacudE uE oudetc taddeEc 

antuuEen - cuduEc ancueancutni exnatien de uda 

cd tnitaince eeeutueEto nEo idnnen 

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

cue 

edadcu 

A  ued

decutn

i l 

tdntcu

tni 

nietcddadcude eddte - entcddn neeetcuEc cue 

eietcddadcude eddte - cuduEc ancueancutni 

exnatien de uda cd tnitaince cue eietcddadcude 

eddte edd nii coten de ceEedncddn.  

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

duecu A  ued

decutn

i l 

tdntcu

tni 

acaoo de cue ancEecuancudE tadde  Ed-idno taddee 

nEo uda cd euEo cue tducutni denuncnEte nEo tducutni 

nteeo dE cue ancEecuancudE tadde. nxnatien de 

uda cd tnitaince cue eietcddadcude eddtea tducutni 

denuncnEtea nEo tducutni nteeo edd oudetc taddeEc 

antuuEen.  

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

I  A  ued

decutn

i l 

tdntcu

tni 

acaoo cue idno tundntceduncutn de nii coten de oudetc 

taddeEc antuuEena odna cueud taddena nEo ncaoo 

ddicnce decaincudE edd oueeedeEc coten de ceEedncddn.  

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

aedeEc

u 

A  ued

decutn

i l 

tdntcu

tni 

cs adcddn 

sdcdd cueddo - dededne eietcddadcude eddte  

sededne eietcddadcude eddte edancudE - 

tdatndundE eecaeeE cs adcddn nEo 

ceEedncddn 

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

I    A  ued

decutn

i l 

tdntcu

tni 

 dddae -  dddae dE cue tddoatc -  dddae dE cue 

odude nunec  e Shaft   

Pdaed ouncdueacudE uE cs adcddn 

 ue ncnce de cue cdencenc eietcddancEecut tdaed uE 

cs adcddn 

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

 uEcu A  ued

decutn

i l 

tdntcu

tni 

 eEedni tundntceduncutn de nteeo nEo cdddae de 

eEcuEen  tndniiei - neduen tdaeuEncudE  

ateeo decaincudE dnce - ancueancutni exnatien  

sdatndundE de cs adcddn uE dndudan uEoancduni 

anen 

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

 ue A  uedateeo tdEcddi de cs antuuEen  etcadnoucd



  
 

 
  

ceEcu decutn

i l 

tdntcu

tni 

cdanuE sdEcddi - sdEcddi eo tddoatc  

sdEcddi eo tddoatc ddicnce   ndo  edEndo  
en l 

tdntcut

ni 

duni l 

tdntc

utni 

eiedeE

cu 

A  ued

decutn

i l 

tdntcu

tni 

sdcdd cencuEc  nanteEnudE cenc - aauEeadEe cenc - 

sdt uEndE cenca oetdeaeEc cenc - ancueancutni 

exnatien - ancueancutni exnatien  

 etcad

en l 

tdntcut

ni 

noucd

duni l 

tdntc

utni 

caeide

cu 

A  ued

decutn

i l 

tdntcu

tni 
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 l

tdntcutni 

nedeEc

eeEcu 

A  ueddecu

tni l 

tdntcutni 

cuncdueacudE Eecadd n nEo oudetc taddeEc ouncdueacddn 

cunc nde eeo edda dEe eEo - auutu nde eeo edda cad 

eEon.  

ss ouncdueacddn cunc eeeo edda dEe eEo 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

eucucee

E 

A  ueddecu

tni l 

tdntcutni 

suEc ouncdueacddn de nii  uEon - n tdatndundE eecaeeE 

oueeedeEc ouncdueacddn 
 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

EuEecee

Ecu 

A  ueddecu

tni l 

tdntcutni 

adide dndudan exnatien edda cue nuxceeEcu nEo 

nedeEceeEcu aee n 
 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

 ue 

caeEcue

cu 

A  ueddecu

tni l 

tdntcutni 

acneuiuco tdEoucudEn edd cue dtedncudE de noEtuddEdan 

ceEedncddn aucu cue Eecadd  - idno tntntuco tadde 

sda od noEtuddEdan ceEedncddn add  uE tndniiei aucu 

entu dcued nEo aucu cue Eecadd  

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

03nc  A  ueddecu

tni l 

tdntcutni 

secudon edd uatddduEc tdaed entcdd nde ouduoeo uEcd:  

- acncut tntntucddn - noEtuddEdan adcddn - tunne 

nodnEte oeduten 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeEco 

cda 

A  ueddecu

tni l 

tdntcutni 

 oten de eddddn uE eietcdutni Eecadd n nEo cueud 

oudunudE uEcd:  

- aoaaecdut eddddn nEo tnitaincuEc cue enaic 

taddeEc uE cue eietcdutni tudtauc 

-  dE-nuauind enaicn nEo tnitaincuEc cue enaic 

taddeEc uE cue eietcdutni tudtauc 

- snitaincuEc ennut aEucn  e PU   

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeEco 

cuudo 

A  ueddecu

tni l 

tdntcutni 

PduEtutien de tddcetcudEa cueud oeeuEucudEa dndudan 

tdatdEeEcna nEo anen de tddcetcudE nEo netndncudE 

deinon nEo tudtauc eden edn uE cue eietcdutni tdaed 

noncea nEo aennaduEc oedutena uEtiaouEc:  

- Idicnce aennaduEc cdnEneddaedn - saddeEc 

aennaduEc cdnEneddaedn  

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeEco 

edadcu 

A  ueddecu

tni l 

tdntcutni 

seinona ouduoeo nttddouEc cd cueud cueddo de 

dtedncudEa uEoatcude deinon ncnuEnc nadce taddeEca 

ncnuEnc tdaed dedednnia eietcddEut deinon 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

0Acu  A  ueddecu

tni l 

tdntcutni 

sda cd tddcetc ddedueno cdnEnaunnudE iuEen 

- cuncnEte tddcetcudE  iuEe uateonEte 

aennadeaeEc tddcetcudEe - rnd tddcetcudE  e BB   

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeEco

-nuxcu  

A  ueddecu

tni l 

tdntcutni 

sda cd tddcetc tdaed cdnEneddaedn anuEc Differential 

PddcetcudE 
 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

07cu  A  ueddecu

tni l 

sda cd tddcetc noEtuddEdan ceEedncddn anuEc:  

- Differential Protection 
 etcaden 

 l

noucdduni 

 l



  
 

 
  

 

 

 

 

 

 

tdntcutni -cucucni Protection 

- Reverse Power Protection 
tdntcutni tdntcutni 

 aeEc

o-

eucucu 

A  ueddecu

tni l 

tdntcutni 

PddcetcudE de cue ncncdd aueE cue taddeEc uEtdennena 

nEo tddcetcudE de cue ddcdd 
 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

XX X A  ueddecu

tni l 

tdntcutni 

Percentage sentcnEte  etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

cuudco A  ueddecu

tni l 

tdntcutni 

Pdaed tudtauc ouncdna nc cue deteuduEc nuoe  etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

      



  
 

 
  

 

 

 E        

 duecu  
sEo cue 
ceEcu  

E  

2   dd    ucucncudE  u  duednEte  dc eaoutuni   etcaden  noucdduni   

 auxcu  
sEo cue 
ceEcu  

E  

2   dd   stteni eaoutuni , aeietc sentdEnueuiuco  ue ncnce 
sedac  cn add  iecucuanto  

 etcaden  noucdduni   

 aedeEc
u  

sEo cue 
ceEcu  

E  

2   dd    atntc catiutuco eaoutundo  E ddeeodan Paeiut  
ddeeodan Paeiut sttddouEcio eaduntdaoeEte 
soauEuncdncude  

 etcaden  noucdduni   

 nucucu  
sEo cue 
ceEcu  

E  

2   dd   ndaniuco : cedeidtaeEc suncddutni ddd nE 
aEoedncnEouEc ndaniuco  

 etcaden  noucdduni   

  uEcu  
sEo cue 
ceEcu  

E  

2   dd   cedeidtaeEc sdoedE ddd nE uoen ndaniuco   etcaden  noucdduni   

  uudco  2   dd   ndaniuco recaeeE rdcu nexen  
ndaniuco recaeeE  Eouduoanin sttddouEc cd  ueud 
eeiueen sEo cueud eieaeEc  

 etcaden  noucdduni   

        

        

12.  Eednncdatcade 
3- sedaudeo 

tdentdueeo 

 ueddecutni edd iec edd 

eietcdutni Eecadd n tdetndeo 



  
 

 
  

 

 

 

 

 

 

 

 

 

 i iasrm

oitiepeioa  
 

 

edd n eo cue rncuono  Encucace de 

 etuEdidco 

The transmission and 

distribution of electrical 

power (by H. Cotton and H. 

Barber) 

 

0- snuE 

deeedeEten 

endadten  

A course in electrical power 

by MI Soni and PV Gupta 

A course in transmission and 

distribution by SK Giradhar 

and GC Garg 

setdaaeEoeo 

edd n nEo 

deeedeEten 

entueEcueut 

rdadEnina 

detddcn ...,  

Science and reactor 

electrical fundamentals 

CNSC technical training 

group 

r - nietcddEut 

deeedeEtena 

 EcedEec nucen...  

Indudan uEcedEec ndadten 

13. sdadne oedeidtaeEc tinE 

 

 

 PndcututncudE uE dndudan tdadnen deinceo cd cue naeretc 

 aee cue incenc euEouEcn de adoedE cetuEdidco uE cuun ndcutie 

 PdetnduEc tdadnen cunc oedeidt cue tntneuiucuen de ineddncddo 

cdnuEedn nd cunc cueo tnE cdnuE ncaoeEcn adde eeeutueEcio 

 PddduouEc ineddncdduen aucu adoedE edautaeEc cunc  eetn tnte aucu 

ntueEcueut oedeidtaeEc uE oedeidteo tdaEcduen 

 

 EcddoatuEc cue ncaoeEc cd cue eietcddEut tdatdEeEcn aneo uE tdaed eietcddEutn 

. 80 cnce PdetndncudE 
 uun centdutcudE  

1m02m0201  

. 81  eretcuden  ue 
oetunudE  

 

1. noatncudEni uEncucacudE suooie natudncen  Eudednucom etuEutni  Encucace - 

ananan 

2. atueEcueut oetndcaeEcmteEced nietcdutni  etuEudaen - aetdEo  dnoe  

3. sdadne Enaemtdoe nietcddEut tntntuco 

4. Pddcdnan uE auutu uc un 

uEtiaoeo 

aetcudE 

5. sdnuineie ncceEonEte eddan snEoncddo onuio ncceEonEte 



  
 

 
  

 

 

 

 

 

 

 

 

 

 

 

6. aeaencedmoend stnoeaut oend 2 020 m 3 020 

7.  aaeed de ncaoo udadn 

ecdcni  

0 cueddecutni l 1 tdntcutni = A r 12 aee n = 3A2 

udadn nEEaniio 

8. cnce cuun oentdutcudE ann 
tdetndeo 

1m02m0201  

 ue cdni  ue oend sEo cue tdudnce : aaeaunnudE s tutcade siend sEo 
tdatdeueEnude sedac aneeco PddeennudEniuna sEo aecudon 
PddcetcudE  d tdedeEc  c untteEeo sttuoeEcn caduEc  dd   
sEo deoate uc  

 

 

9. sdadne deretcuden 

 eEedni deretcude:  d enauiunduae cue ncaoeEc aucu cue eietcddEut tdatdEeEcn aneo uE tdaed 

eietcddEutn.  

 

atetueut  eretcude:  ue ncaoeEc auii ee neie cd eetdae enauiund aucu: cue eietcddEut 

tdatdEeEcn anEaentcadeo edda neautdEoatcddn nEo aneo uE tdaed eietcddEutna nEo auii ee 

neie cd nEnioae cue eietcddEut tudtaucn de tdaed eietcddEutn noncean.  

 ue ncaoeEc auii ee neie cd:  

1.  nen cue ennut eietcddEut oeduten edaEo uE cue ineddncddo 

2. sdEEetcn eietcddEut nauctuen uE tdaed eietcddEut tudtaucn 

3.  EdauEc cue ntetueutncudEn nEo eencaden de noncean edd tdEdedcuEc eietcdutni 

tdaed edda dEe edda cd nEdcued 

4.  oeEcueo nttiueo tudtaucn edd tdaed eietcddEutn noncean  

 

 



  
 

 
  

 

 

 

 

10. sdadne dactdaen nEo centuuEca iendEuEc nEo edniancudE aecudon 

s- sdcEucude deretcuden  

s3-  EcddoatuEc cue ncaoeEc cd cue oueeedeEc eietcddEut  eon  

s0-  EcddoatuEc cue ncaoeEc cd tdaed eietcddEutn noncean  

s1-  EcddoatuEc cue ncaoeEc cd uda cd eauio tdaed eietcddEutn noncean  

s1-  EcddoatuEc cue ncaoeEc cd cue nEnionun de eietcddEut tudtaucn nEo cueud nttiutncudEn  

sA-  EcddoatuEc cue ncaoeEc cd cue ennut eietcddEut oeduten uE cue ineddncddo  

s6-  dnuEuEc cue ncaoeEc cd tdEEetc eietcddEut eieaeEcn uE tudtaucn nEo tdaed eietcddEutn 

noncean 

s7-  EcddoatuEc cue ncaoeEc cd cue ntetueutncudEn nEo eencaden de tdaed eietcddEutn noncean  

sD-  EcddoatuEc cue ncaoeEc cd cue oueeedeEc tudtien de tddcetcudE  

 
r -  ue n uiin deretcuden de cue tdadne.  

r3 - sdEoatc tdntcutni exteduaeEcn cunc dedueo cue cueddecutni nntetc  

r0 - stdauduEc cue n uii de anuEc eietcddEut nauctuen uE eauiouEc tdaed eietcddEutn noncean  

r1 - stdauduEc cue n uii de nEnioauEc tdaed eietcddEutn tudtaucn  

r1- stdauduEc cue n uii de oenucEuEc tdaed eietcddEutn noncean  

rA- stdauduEc cue n uii de oenucEuEc nEo eauiouEc nttiueo tudtaucn edd ndae noncean  

 entuuEc nEo iendEuEc aecudon 

 ueddecutni ietcaden l ineddncddo exteduaeEcn l ane nEo tdEcntc aucu aennaduEc oeduten 

 lntueEcueut euian  

ndniancudE aecudon 

 ducceE l tdntcutni l ddni l ountannudE 

s- nadcudEni nEo dniae cdnin  
s3- sdaeadd   ncaoeEc exedtunen  

s0-  ueddecutni ietcaden  

s1- sttiueo n uiin aucuuE cue ineddncddo  

s1- sinnn ountannudE  

 

 entuuEc nEo iendEuEc aecudon 

 
 etcaden l tdntcutni l ntueEcueut euian l ountannudE 

 

ndniancudE aecudon 



  
 

 
  

 

 ducceE l tdntcutni l ddni l ountannudE 

c -  eEedni nEo daniueouEc cdnEneedneie n uiin  dcued n uiin deinceo cd eatidoneuiuco 

nEo tedndEni oedeidtaeEc.  
c3- sttiueo n uiin aucuuE ineddncdduena add nudtn nEo ineddncdduen  

c0- atueEcueut euian  

c1- atueEcueut dunucn  

c1- a uiin uE anuEc eietcddEut nauctuen uE tdaed eietcddEutn tudtaucn  

cA- a uiin uE nEnioauEc eietcddEut tudtaucn nEo cueud nttiutncudEn  

c6 - a uiin uE oenucEuEc nEo uatieaeEcuEc nttiueo tudtaucn edd ndae tdatdEeEcn  

c7- a uiin edd tdEoatcuEc tdntcutni exteduaeEcn cunc ntuuede cue cueddecutni nntetc  

 



  
 

 
  

11. sdadne ncdatcade 

a  t

e  w 

 rrsr   eros 

ot

i esmomct

rrairD 

r 

ceD trata  trmoaoarpoi   ei om

ct

D a ro 

 ieireao

rmt

D a ro 

cue 

eudnc 

A  ueddecu

tni l 

tdntcutni 

Power electronic, electronic components which used 

in high power control (power diodes, thyristor and 

power transistors) pevison of single phase rectifier 

circuites by using diodes. 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

cue 

netdEo 

A  ueddecu

tni l 

tdntcutni 

Three phase rectifier circuites by 

using diodes, output voltage 

waveform, diode current 

waveform, output voltage 

equation in case of resistance 

lode. 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

cue 

cuudo 

A  ueddecu

tni l 

tdntcutni 

Using the transistor as switch, regions of operation, 

transistor as a switch (cut off and saturation) 
 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

cue 

edadcu 

A  ueddecu

tni l 

tdntcutni 

Power transistor in (off)and (on)state, improvement 

of(off)and(on)time by usenig speed up capacitance, 

practical problems. 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

duecu A  ueddecu

tni l 

tdntcutni 

Uniplolor junction transistor, construction, theoretical 

operation, using the transistor as relaxation oscillator 

practical example 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

I  A  ueddecu

tni l 

tdntcutni 

operational amplifier, description of operational 

amplifier (op-amp) as asparate components, zero 

detector, comparator 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

aedeEc

u 

A  ueddecu

tni l 

tdntcutni 

The use of op-amp as stablemultivibrator and a 

monostablemultivibrator, photo conduction cells, 

photo diodes 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

I    A  ueddecu

tni l 

tdntcutni 

Light – emitting diodes (LED), photo transistors, the 

use of optical comparator in power electronic circuits 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

 uEcu A  ueddecu

tni l 

tdntcutni 

Thyristor, construction, characteristic, curves for a 

thyristor, thyristor conduction in forward biasing, 

thyristor family, thyristor representation as a double 

transistor circuit. 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

 ue 

ceEcu 

A  ueddecu

tni l 

tdntcutni 

Thyristor conduction methods , conduction throw the 

gate minimum gate current causing conduction , 

conduction time , conduction due to high forward 

voltage rectifire (dv/dt) 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

eiedeEc

u 

A  ueddecu

tni l 

tdntcutni 

DIAC, TRIAC characteristics, practical applications, 

thyristor, triggering methods, triggering on DC and 

AC current, pluse triggering types 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeidec

u 

A  ueddecu

tni l 

tdntcutni 

thyristor triggering circuit, DC and AC triggering 

circuits 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

 uudcee

Ecu 

A  ueddecu

tni l 

tdntcutni 

Pluse current triggering circuit, relaxation oscillator, 

zero detector, comparator with stable and monostable 

multivibrators(operational amplifiers and timer) 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

edadcee

Ecu 

A  ueddecu

tni l 
Thyristor general application introductory, AC to DC 

inverter DC to AC inverter, DC to DC inverter, AC 

 etcaden 

 l

noucdduni 

 l



  
 

 
  

tdntcutni to AC inverter, phase controlled halfwave rectifire 

with resistance and indctormce load out put current 

and voltage waveform, output voltage equations 

tdntcutni tdntcutni 

dueceeE

cu 

A  ueddecu

tni l 

tdntcutni 

Half controller full wave rectifire fully controlled, 

resistance and inductance load, generated wave 

forms, out put voltage equation for free wheeling 

diode. 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

nuxceeE A  ueddecu

tni l 

tdntcutni 

Regenrating fully controlled inverters, examples, DC 

motor speed control 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

nedeEc

eeEcu 

A  ueddecu

tni l 

tdntcutni 

Three face inverters, out put voltage wave form with 

triggering pulses and equations 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

eucucee

E 

A  ueddecu

tni l 

tdntcutni 

Thyristor protection from the high rate change in 

current and voltage, protection from the transient 

change in source voltage, fully protection circuit 

from all possible faults due to current and voltage. 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

EuEecee

Ecu 

A  ueddecu

tni l 

tdntcutni 

DC to AC inverters methods of forcing the thyristor 

to get off 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

 ue 

caeEcue

cu 

A  ueddecu

tni l 

tdntcutni 

Parallel and older inverter, single and three phase, 

control methods in charging frequency and voltage, 

out put wave forms1 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

03nc  A  ueddecu

tni l 

tdntcutni 

Inverter application, emergency power supply, single 

phase DC motor speed control 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeEco 

cda 

A  ueddecu

tni l 

tdntcutni 

Three phase motor control by using a constant ratio 

of variation frequency and voltage 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeEco 

cuudo 

A  ueddecu

tni l 

tdntcutni 

Choppers, DC to DC inverter frequency constant, line 

constant 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeEco 

edadcu 

A  ueddecu

tni l 

tdntcutni 

Types of choppers, DC motor speed control 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

0Acu  A  ueddecu

tni l 

tdntcutni 

AC to AC inverter, single phase voltage regulator, 

three phase voltage regulator 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeEco

-nuxcu  

A  ueddecu

tni l 

tdntcutni 

General application on single and three induction 

motor speed control due to the change in stat or 

voltage, using the closed loop feedback circuit to 

control the slippery rings of AC motor 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

07cu  A  ueddecu

tni l 

tdntcutni 

Cyclic inverter, AC to DC cyclic inverter, DC to DC 

cyclic inverter 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

 aeEc

o-

eucucu 

A  ueddecu

tni l 

tdntcutni 

AC to AC cyclic inverter control block diagram 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

XX X A  ueddecu

tni l 

tdntcutni 

Using amplitude modulation for speed control 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

cuudco A  ueddecu

tni l 
Using polar transistor for AC motor speed control 

 etcaden 

 l

noucdduni 

 l



  
 

 
  

 

 

 

 

 

 

 

 

 

12.  Eednncdatcade 

3- sedaudeo tdentdueeo edd n    neddncddo tunud 

 Pdaed nietcddEutna aducceE eo cunn cnuu 

nEo rdannee  ednuua 

0- snuE deeedeEten  ndadten   nietcddEutn uE cue aeddute de nietcdutni 

sttiutncudEn  dnEninceo eo cd. anaud 

sdncda 

setdaaeEoeo edd n nEo 

deeedeEten  ntueEcueut rdadEnina 

detddcn ...,  

 Advanced industrial electronics by morris 

 Thyristor engineering by BB berde 

 Pdaed nietcddEutn   ducceE eo cd. saaneend 

sEand si- nnan  

r - nietcddEut deeedeEtena 

 EcedEec nucen...  

Indudan uEcedEec ndadten 

 

 

 

 

 

 

 

13. sdadne oedeidtaeEc tinE 

 PndcututncudE uE dndudan tdadnen deinceo cd cue naeretc 

 aee cue incenc euEouEcn de adoedE cetuEdidco uE cuun ndcutie 

 PdetnduEc tdadnen cunc oedeidt cue tntneuiucuen de ineddncddo cdnuEedn nd cunc 

cueo tnE cdnuE ncaoeEcn adde eeeutueEcio 

 PddduouEc ineddncdduen aucu adoedE edautaeEc cunc  eetn tnte aucu 

ntueEcueut oedeidtaeEc uE oedeidteo tdaEcduen  

 
 

 

 

 

tdntcutni tdntcutni tdntcutni 



  
 

 
  

 

 

 

2etrsears terswr rproL 

 

1. noatncudEni uEncucacudE suooie natudncen  Eudednucom etuEutni  Encucace - 

ananan 

2. atueEcueut oetndcaeEcmteEced nietcdutni  etuEudaen - aetdEo  dnoe  

3. sdadne Enaemtdoe  neddncddo add nudtnm0 

4. Pddcdnan uE auutu uc un 

uEtiaoeo 

aetcudE 

5. sdnuineie ncceEonEte eddan snEoncddo onuio ncceEonEte 

6. aeaencedmoend stnoeaut oend 2 020 m 3 020 

7.  aaeed de ncaoo udadn 

ecdcni  

1 so add  = 1 r 12 aee n = 302 udadn nEEaniio  

8. cnce cuun oentdutcudE ann 
tdetndeo 

1m02m0201  

9. sdadne deretcuden 

 ue ncaoeEc auii ee neie cd:  

1- cunanEcien nEo nnneaeien eietcdutni antuuEe tndcn 

2-  Entetcn eietcdutni antuuEen neced adnttuEc cuea 

3- cuncuEcaunuen eecaeeE eietcdutni antuuEen nEo an en cue eenc tudute 

 ue ncaoeEc auii nind ee neie cd:  

1.  nen cue dndudan oedutena cddina nEo tdatdEeEcn aneo uE add nudtn 

2. stdauden cetuEutni n uii nEo extedueEte uE cue eueio de dndudan eietcdutni 

anuEceEnEte add n 

3. se cnuEn neie-tdEeuoeEte cd tdntcute eietcdutni cetuEutunE add  uE cdnt uEc enaicn 

nEo iendEuEc uda cd detnud cuea 

4. cuncuEcaunu nEo uoeEcueo dndudan eietcdutni nEo eietcddEut tdatdEeEcn nEo uda cd 

ane cuea uE eauiouEc oueeedeEc tudtaucn 

 

 seomomcta  traro matrmtiesorrrt i iasoieitDeoma memi terswr  



  
 

 
  

 

10. sdadne dactdaen nEo centuuEca iendEuEc nEo edniancudE aecudon 

s- sdcEucude deretcuden  

s3-  dnuEuEc cue ncaoeEc dE dndudan eietcdutni anuEceEnEte cnn n  

s0-  EcddoatuEc cue ncaoeEc cd eietcdutni cetuEutni add  uE cdnt uEc enaicn nEo iendEuEc uda 

cd detnud cuea 

s1-  EcddoatuEc cue ncaoeEc cd cue dndudan eietcdutni nEo eietcddEut tdatdEeEcn nEo uda cd 

ane cuea uE eauiouEc dndudan tudtaucn 

s1-  EcddoatuEc cue ncaoeEc cd uda cd ounnnneaeie nEo uEncnii eietcdutni antuuEe tndcn  

sA-  EcddoatuEc cue ncaoeEc cd uda cd uEntetc eietcdutni antuuEen neced auEouEc cuea  

s6-  EcddoatuEc cue ncaoeEc cd uda cd ouncuEcaunu eecaeeE eietcdutni antuuEen nEo an e n 

cddo tudute 

 
r -  ue n uiin deretcuden de cue tdadne.  

r3 - stdauduEc cue n uii de uEncniiuEc oudetc taddeEc antuuEen - aecudon de deauEouEc oudetc 

taddeEc antuuEen 

r0 - stdaude cue n uii de oenucEuEc nEo ncaoouEc cudee-tunne cdnEneddaedn  

r1 - stdauduEc cue n uii de deauEouEc cue ncncdd auEouEcn de n cudee-tunnea ndauddei-tnce 

uEoatcudE adcdd 

r1- stdaude cue n uii de nnneaeiuEc cue eEcuEe nEo cencuEc cue eEcuEe aEoed cue idno 

nnnucEeo cd uc 

rA- stdaude cue n uii de decaind anuEceEnEte de n ntiuc-tunne adcdda tdEoatc cue Eetennndo 

cencn dE uca nEo uoeEcueo enaicn nEo aecudon edd cdencuEc cuea.  

r6- stdauduEc cue n uii de auEouEc n nunoeo-tdie adcdd de dndudan coten  

r7- stdaude cue n uii de auEouEc n tntntucdd adcdd nEo tededdauEc cue Eetennndo cencn dE uc  

rD- - stdauduEc cue n uii de anuEcnuEuEc udae nttiunEten  natu nn cue udae edeeaed nEo 

udae nud tdEoucudEed  

 entuuEc nEo iendEuEc aecudon 

 ueddecutni ietcaden l ineddncddo exteduaeEcn l ane nEo tdEcntc aucu aennaduEc oeduten 

 lntueEcueut euian  

ndniancudE aecudon 

 ducceE l tdntcutni l ddni l ountannudE 

s- nadcudEni nEo dniae cdnin  
s3- sdaeadd   ncaoeEc exedtunen  

s0-  ueddecutni ietcaden  

s1- sttiueo n uiin aucuuE cue ineddncddo  

s1- sinnn ountannudE  

 

 entuuEc nEo iendEuEc aecudon 

 
 etcaden l tdntcutni l ntueEcueut euian l ountannudE 

 



  
 

 
  

 

ndniancudE aecudon 

 ducceE l tdntcutni l ddni l ountannudE 

c -  dnEneedneie ceEedni nEo daniueouEc n uiin  dcued n uiin deinceo cd eatidoneuiuco 

nEo tedndEni oedeidtaeEc.  
c3- sttiueo n uiin aucuuE ineddncdduena add nudtn nEo ineddncdduen  

c0- atueEcueut euian  

c1- atueEcueut dunucn  

c1- a uiin uE anuEc dndudan eietcdutni tdatdEeEcn  

cA- a uiin uE detnuduEc dndudan udae nttiunEten  

c6 - a uiin uE cdnt uEc enaicn nEo detnuduEc cuea  

c7- Indudan eietcdutni anuEceEnEte n uiin  

cD- a uiin edd tdEoatcuEc tdntcutni exteduaeEcn cunc ntuuede cue cueddecutni nntetc  

 



  
 

 
  

11. sdadne ncdatcade 

a  t

e  w 

 rrsr   eros 

ot

i esmomct

rrairD 

r 

ceD trata  trmoaoarpoi   ei om

ct

D a ro 

 ieireao

rmt

D a ro 

cue 

eudnc 

1 tdntcutni mmraeiiomctoos iatirss matDei om rt-tD a rortarst

s eomoomctoos iatirss matDei om rt-to aeoi ot

oseeomc 

 etcaden 

 l

tdntcutni 

tdntcutni 

cue 

netdEo 

1 tdntcutni  retartii emta  trrsaei trata  trmoart-tmmraeiiomct

a  tiestrmttsrr  rt-tsppioieaormtDro trata  t

iestrmttsrr  r 

 etcaden 

 l

tdntcutni 

tdntcutni 

cue 

cuudo 

1 tdntcutni nrmaeiaetoorirmm iaormtemotomrrieaormta raomc  etcaden 

 l

tdntcutni 

tdntcutni 

cue 

edadcu 

1 tdntcutni ssDears teomoomcrtarstetoos iatirss matc m searst

-tps pesomctemotirii iaomctomarsDeaormt-teomoomct

a  tesDears teomoomctemotomraeiiomcta  teomoomcrt

rmta  tosrmtirs toriart-troDpioao ot eeDpi rtrat

eomoomc 

 etcaden 

 l

tdntcutni 

tdntcutni 

duecu 1 tdntcutni mmrrieaormteoa tiesmor t-tos omct-tirmm iaomcta  t

aomeit mort-taomeitr i iaormtrata  tpsroriaormt

D Dt st-tetirDpi a toseeomctrata  tpsroriaormt

D Dt steoa teiitoartaoi retirmm iaormrtemotrr r 

 etcaden 

 l

tdntcutni 

tdntcutni 

I  1 tdntcutni  o iotiroirt-tirii iaomctomarsDeaormtarstpeseii itemot

r so rtiroirt-tarsDomctirmoriarsrtratiesc tisrrr-

r iaormt-tpsrp sao rtratr so rtemotpeseii itao iotiroirt

emotD a rortratirmm iaomcta  Dtarta  tDei om dt

 riiomctrmta  tDriod  

 etcaden 

 l

tdntcutni 

tdntcutni  

aedeEc

u   

nucucu 

1 tdntcutni sewomctiroirtemotomraeiiomctromci tpri rt-tirDpi a t

a raomctrata  tDei om t-t i iasoieitasemrarsD st-t

ps pesomctemotiraaomcta  tosrmtirs tr   artemot

err Dtiomcta  Dt-teomoomcta  tiroirtemotomrrieaomct

a  Dteoa tiesmor temotaseomomctrmtDewomctet

roDpioao ot template t ars teomoomc 

 etcaden 

 l

tdntcutni 

tdntcutni 

 uEcu 1 tdntcutni nrmm iaomctemotirmm iaomcta  t mort-tpriesoa ta rat

-tirmaomroa ta rat-tirmaseiata ratemotomrrieaormta rat

omta  tiroirdt eeDpi rtrato rocmomctemots eomoomct

etrDeiitpre stasemrarsD s 

 etcaden 

 l

tdntcutni 

tdntcutni 

 ue 

ceEcu 
1 tdntcutni earo trata s  -p er tasemrarsD srt-troDpi to rocmt

emoto aeoi otoseeomc 
 etcaden 

 l

tdntcutni 

tdntcutni 

eiedeEcu 1 tdntcutni ms pesomcetiraaomctemoterr Dtiomctosrmtirs tr   art

-tiroiteomoomct-taoeomctemotomrrieaomcteoa tiesmor t-t

os omc 

 etcaden 

 l

tdntcutni 

tdntcutni 

caeidecu 1 tdntcutni mriesoa ta rat-tirmaomroa ta rat-t esa ti ewec ta rat-t

r rsatiroita rat-tomrrieaormta ratemotD errs D ma  
 etcaden 

 l

tdntcutni 

tdntcutni 

 uudceeE

cu 
1 tdntcutni mmoriaormtDrarsr t  eomoomcta  traearstiroirtratet

a s  -p er etreross itiec tomoriaormtDrarst-t

neiirieaomctemotoseeomcta  tc m seitr ep trata  t

iroirets DriomctomrrieaomctDea soeirtemotii emomct

a  toriart-tmmrrieaomcta  traearstoriart-tkomoomct

emotr epomcta  tiroireta  mtomraeiiomcta  Dtrmta  t

oriard  

 etcaden 

 l

tdntcutni 

tdntcutni 



  
 

 
  

 

 ue 

ceEcu 

dandced 

1 tdntcutni komoomctemotirmm iaomcta  t mortrata  tiroirtemot

a raomctirmaomroa  
 etcaden 

 l

tdntcutni 

tdntcutni 

dueceeEc

u 
1 

tdntcutni 

n rrromctmro rtomta  tiroirt-ti rrromctomrrieaormt

emotD errsomctoat-ti rrromcta  t mcom trtcsrrmot

i ewec  

 etcaden 

 l

tdntcutni 

tdntcutni 

nuxceeE 

nedeEcee

Ecu 

1 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

srr Dtiomcta  tDrarstemota raomcta  tDrarsteata  t

ireoterrocm otartoat-traro omcta  traesaomctp er trat

a s  -p er tDrarsrt-ta  toos iatD a rot-ta  tr ia-

DrarstD a ro 

 etcaden 

 l

tdntcutni 

tdntcutni 

eucuceeE 1 
 

mmoriaormtDrarstpsra iaormto ioi rtemotrr trat

aoD sr 
 etcaden 

 l

tdntcutni 

tdntcutni 

EuEeceeE

cu 
1 

 

n emc ta  taomeitosoi tirmm iaormtarta  t mort

asrDtetraestartetasoemci  

   tDrarstortrsocomeii tsrmmomct Y -t emotmra ta  t

ooaa s mi rtomtirss matemotarser tomttra tier r 

 etcaden 

 l

tdntcutni 

tdntcutni 

 ue 

caeEcuec

u 

1 
 

eomci -p er tomoriaormtDrarsetpseiaoieitraro trat

ooaa s mata p rtratromci -p er tomoriaormtDrarsrt-t

omraeiieaormtratDrarsrt-tiepeioarstDrarst-trpioa-

p er tDrars 

 etcaden 

 l

tdntcutni 

tdntcutni 

03nc  1 
 

komoomctetrpioa-p er tDrarstemotirmoriaomcta  t

m i rres ta rartrmtoatemotD a rortratp sorooit

Deoma memi t-taeriartemotD a rortratas eaomcta  Dt

-ts i sromcta  toos iaormtratsraeaormtrata  tDrars  

 etcaden 

 l

tdntcutni 

tdntcutni 

caeEco 

cda 
1 

 

mseeomcteomoomcrtarstetrpioa-p er tDrarst-t

Driaopi t eeDpi r 
 etcaden 

 l

tdntcutni 

tdntcutni 

caeEco 

cuudo 
1 

 

moaa s mata p rtratr eo otpri tDrarsteomoomc  etcaden 

 l

tdntcutni 

tdntcutni 

caeEco 

edadcu 
1 

 

nrmaomroa ta rat-tpriesoa ta rat-tcsrrmotirmaeiata rat

-tr rsatiosiroata ra  
 etcaden 

 l

tdntcutni 

tdntcutni 

0Acu  1 
 

 i iasoieitemotD i emoieitaeriartemotD a rortrat

as eaomcta  D 
 etcaden 

 l

tdntcutni 

tdntcutni 

caeEco-

nuxcu 
1 

 

komoomcta  tDrarsteoa tetiepeioarsetirmoriaomct

a  tm i rres ta rartrmtoat-tpriestirmaomroa ta rat-t

csrrmotirmaeiat-tr rsatiosiroatt ae  mta  tiroir  

 etcaden 

 l

tdntcutni 

tdntcutni 

07cu  1 
 

komota  ti oiomctemotaeti taemtDrarstemotirmoriat

a  tm i rres ta rar 
 etcaden 

 l

tdntcutni 

tdntcutni 

 aeEco-

eucucu 
1 

 

seoma memi trat rD teppioemi rt-t rD t

s asoc searst-tD i emoieitemot i iasoieitaeriartemot

D a rortratas eaomcta  D 

 etcaden 

 l

tdntcutni 

tdntcutni 

XX X 1 
 

 rD teppioemi tDeoma memi t-t rD tas  e st-t

 rD teostirmooaorm st-tD i emoieitemot i iasoieit

aeriartemotD a rortratas eaomcta  Dt-tp sorooit

Deoma memi  

 etcaden 

 l

tdntcutni 

tdntcutni 

cuudco 1 
 

seoma memi trat rD teppioemi rt-t i iasoit

eer omctDei om t-t i iasoieitaeriartemotD a rortrat

as eaomcta  Dt-tp sorooitDeoma memi  

 etcaden 

 l

tdntcutni 

tdntcutni 



  
 

 
  

 

 

 

 

 

 

 

 

 

 

 

12.  Eednncdatcade 

3- sedaudeo tdentdueeo edd n  secudoutni edd n 

0- snuE deeedeEten  ndadten   

setdaaeEoeo edd n nEo 

deeedeEten  ntueEcueut rdadEnina 

detddcn ...,  

atueEcueut edd n edda iuednduen 

r - nietcddEut deeedeEtena 

 EcedEec nucen...  

Indudan uEcedEec ndadten 

 

 

 

 

 

 

 

13. sdadne oedeidtaeEc tinE 

 

 PndcututncudE uE dndudan tdadnen deinceo cd cue naeretc 

 aee cue incenc euEouEcn de adoedE cetuEdidco uE cuun ndcutie 

 PdetnduEc tdadnen cunc oedeidt cue tntneuiucuen de ineddncddo cdnuEedn nd cunc 

cueo tnE cdnuE ncaoeEcn adde eeeutueEcio 

 PddduouEc ineddncdduen aucu adoedE edautaeEc cunc  eetn tnte aucu ntueEcueut 

oedeidtaeEc uE oedeidteo tdaEcduen 

 
 

 

 

 

 



  
 

 
  

 

 

 

mmorrasoeit raetior D mar 

 

1. noatncudEni uEncucacudE suooie natudncen  Eudednucom etuEutni  Encucace - 

ananan 

2. atueEcueut oetndcaeEcmteEced nietcdutni  etuEudaen - aetdEo  dnoe  

3. sdadne Enaemtdoe  Eoancduni encneiunuaeEcn 

4. Pddcdnan uE auutu uc un 

uEtiaoeo 

aetcudE 

5. sdnuineie ncceEonEte eddan snEoncddo onuio ncceEonEte 

6. aeaencedmoend stnoeaut oend 2 020 m 3 020 

7.  aaeed de ncaoo udadn 

ecdcni  

0 cueddecutni l 0 tdntcutni = 1 r 12 aee n = 302 

udadn nEEaniio 

8. cnce cuun oentdutcudE ann 
tdetndeo 

1m02m0201  

9. sdadne deretcuden 

 eEedni deretcude:  d uEcddoate cue ncaoeEc cd cue dndudan uEoancduni 

encneiunuaeEc noncean.  

atetueut  eretcude:  ue ncaoeEc auii ee neie cd uoeEcueo cue eietcdutni 

ancedunin nEo auduEc noncean aneo uE ineddncdduen nEo entcdduena 

encneiunu nEo uEncnii eietcdutni antuuEena nEo aecudon de tdEcddiiuEc 

nEo tddcetcuEc dndudan idnon oaduEc cue encneiunuaeEc.  

 ue ncaoeEc auii ee neie cd cnuE tdntcutni  Edaieoce de uEoancduni 

encneiunuaeEcna uE nooucudE cd uda cd encneiunu nEo uEncnii eietcdutni 

antuuEen.  

 

 EcddoatuEc cue ncaoeEc cd cue dndudan uEoancduni encneiunuaeEc noncean 



  
 

 
  

 

 

 

10. sdadne dactdaen nEo centuuEca iendEuEc nEo edniancudE aecudon 

s- sdcEucude deretcuden  

s3-  EcddoatuEc cue ncaoeEc cd cue dndudan uEoancduni encneiunuaeEc noncean  

s0-  EcddoatuEc cue ncaoeEc cd cue eietcdutni ancedunin aneo uE uEoancduni encneiunuaeEcn  

s1-  EcddoatuEc cue ncaoeEc cd cue auduEc noncean aneo uE ineddncdduen nEo entcdduen  

s1-  EcddoatuEc cue ncaoeEc cd cue aecudon de encneiunuuEc nEo uEncniiuEc eietcdutni antuuEen  

sA-  EcddoatuEc cue ncaoeEc cd aecudon de tdEcddi nEo tddcetcudE de dndudan idnon uE cue 

edaEoncudE 

s6- Pdntcutni cdnuEuEc edd cue ncaoeEc uE uEoancduni entuiucuena uE nooucudE cd uda cd encneiunu 

nEo uEncnii eietcdutni antuuEen.  
r -  ue n uiin deretcuden de cue tdadne.  

r3 - sdEoatc tdntcutni exteduaeEcn cunc dedueo cue cueddecutni nntetc  

r0 - stdauduEc n uii uE dndudan uEoancduni encneiunuaeEcn  

r1 - stdauduEc cue auduEc n uii aneo uE ineddncdduen nEo entcdduen  

r1- stdaude cue n uii de encneiunuuEc nEo uEncniiuEc eietcdutni antuuEen  

rA- stdaude cue n uii de oenucEuEc nEo uatieaeEcuEc aecudon de tdEcddi nEo tddcetcudE edd 

dndudan idnon uE cue edaEoncudE 

 entuuEc nEo iendEuEc aecudon 

 ueddecutni ietcaden l ineddncddo exteduaeEcn l ane nEo tdEcntc aucu aennaduEc oeduten 

 lntueEcueut euian  

ndniancudE aecudon 

 ducceE l tdntcutni l ddni l ountannudE 

s- nadcudEni nEo dniae cdnin  
s3- sdaeadd   ncaoeEc exedtunen  

s0-  ueddecutni ietcaden  

s1- sttiueo n uiin aucuuE cue ineddncddo  

s1- sinnn ountannudE  

 

 entuuEc nEo iendEuEc aecudon 

 
 etcaden l tdntcutni l ntueEcueut euian l ountannudE 

 

ndniancudE aecudon 

 ducceE l tdntcutni l ddni l ountannudE 



  
 

 
  

 

c -  dnEneedneie ceEedni nEo daniueouEc n uiin  dcued n uiin deinceo cd eatidoneuiuco 

nEo tedndEni oedeidtaeEc.  
c3- sttiueo n uiin aucuuE ineddncdduena add nudtn nEo ineddncdduen  

c0- atueEcueut euian  

c1- atueEcueut dunucn  

c1- a uiin uE oenucEuEc nEo uatieaeEcuEc aecudon de tdEcddi nEo tddcetcudE edd dndudan 

idnon uE cue edaEoncudE 

cA- a uiin uE dndudan uEoancduni encneiunuaeEcn  

c6 -  utuEc n uiin aneo uE ineddncdduen nEo entcdduen  

c7- a uiin edd encneiunuuEc nEo uEncniiuEc eietcdutni antuuEen  

 



  
 

 
  

11. sdadne ncdatcade 

a  t

e  w 

 rrsr   eros 

ot

i esmomct

rrairD 

r 

ceD trata  trmoaoarpoi   ei om

ct

D a ro 

 ieireao

rmt

D a ro 

cue 

eudnc 

1  ueddecu

tni l 

tdntcutni 

sneien - tneie tdatdEeEcn nEo dtedncuEc ddicncea 

coten de tneien nttddouEc cd cue cote de uEnaincudE  e

MIMPVCTRSVRI   nEo tnted tneien aucu n ieno 

nuencu.  

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

cue 

netdEo 

1  ueddecu

tni l 

tdntcutni 

secudon de inouEc tneiena enaicn cunc ano dttad uE 

tneiena uda cd oecedauEe cue cote nEo idtncudE de 

cue enaic.  

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

cue 

cuudo 

1  ueddecu

tni l 

tdntcutni 

PddcetcudE de eietcdut adcddna tddcetcudE ncnuEnc 

ddedtaddeEcn oae cd nuddc tudtaucn 
 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

cue 

edadcu 

1  ueddecu

tni l 

tdntcutni 

PddcetcudE ncnuEnc ddedtaddeEcn oae cd uEtdenneo 

idnon 
 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

duecu 1  ueddecu

tni l 

tdntcutni 

PddcetcudE ncnuEnc cue ounnttendnEte dd enii de dEe 

de cue tunnen nEo tddcetcudE ncnuEnc ddicnce oddtn 
 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

I  1  ueddecu

tni l 

tdntcutni 

nietcdutni tudtauc eden edna cueud coten  duia naiead 

uexneiadduoe eden edna dntaaa eden edna 

tEeaancut tdennade eden edn  

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

aedeEc

u 

1  ueddecu

tni l 

tdntcutni 

aaencncudEna dedcutni endna tEeaancut tdennade 

nauctuedndo sinnnueutncudE de tdEcddi tnEein edd 

dnduneie taddeEc 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

I    1  ueddecu

tni l 

tdntcutni 

 ucucuEca edaEoncudEn de dtcutni eEcuEeeduEca iucuc 

ndadtena iucucuEc noncean nEo cueud cotena iucuc 

aennaduEc oeduten 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

 uEcu 1  ueddecu

tni l 

tdntcutni 

adideo daencudEn nedac uda cd oenucE nEo 

tnitaince eietcdutni iucucuEc edd uniina add nudtna 

nEo tdadcondon 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

 ue 

ceEcu 

1  ueddecu

tni l 

tdntcutni 

 ue cddaEoeo noncea nEo cue uEnainceo nonceaa n 

tdatndundE eecaeeE cuea uE cue edeEc de n enaica 

cue edaniuco nEo nodnEcncen de entu noncea 

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

eiedeEc

u 

1  ueddecu

tni l 

tdntcutni 

Idicnce oddt uE nuEcie- nEo cudee-tunne eeeoedna 

cue aenEuEc de ddicnce oddta tnanen de ddicnce 

oddta onance denaicuEc edda ddicnce oddta cencuEc 

eeeoed nuaen  tneienea entcddn dE auutu taddeEc dncen 

oeteEo.  

 etcaden 

 l

tdntcutni 

noucdduni 

 l

tdntcutni 

caeidec
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