
II BAB  
IROET NASADNAL  

 
 

1.2   liceK irtsudnI  

  utiay licek irtsudnI  adap gnusgnalreb gnay isasilairtsudni sesorp

 raseb huragnep awabmem naka gnay nahaburep nakapurem ,sirarga takaraysam

agabmel iagabreB .takaraysam adap -  tuki naka natakaraysamek agabmel

 nagnubuh ,hanat kilim metsis ,ajrek nagnubuh aynlasim ,huragnepreb

 ukalirep ihuragnepmem naka tubesret laH .takaraysam isakifitarts ,naagraulekek

irahes napudihekid takaraysam - ( irah otnakeoS , 0991 .)  

  ripmah gnay kitsiretkarak iaynupmem licek irtsudnI agares  m

itrepes  hisam gnay aynnagnauek nad lanoisidart hisam iakapid gnay igolonket

 anahredes p irad itra nakgnadeS  iseb gnakut uata ilha utiay iridnes uti iseb iadna

 nahab idajnem iseb halolegnem ilha uata iadnap gnay gnaro itra malad

daj i( orocnuK , 7991 .)  

 
2.2  iskudorP ayaiB  

0102( idayluM ayaib nakapurem iskudorp ayaib awhab nakataynem ) -  ayaib

dorp idajnem ukab nahab nahalolegnep malad nakraulekid gnay  ayaiB .ku

/ayaib kutnebmem iskudorp tsoc  utihgnem kutnu nakanugid gnay ,iskudorp  gn

ayaib  nad idaj kudorp /ayaib c so t sam isnatnuka edoirep rihka adap gnay kudorp  hi

ayaib nalupmugneP .sesorp malad   .iskudorp arac helo nakutnetid tagnas iskudorp

 kudorp iskudorpmem arac ,raseb sirag araceS macam aud idajnem igabid tapad , 

sureP .assam iskudorp nad nanasep rasad sata iskudorp  iskudorpreb gnay naaha

 nanasep rasad sata aynkudorp nahalolegnep nakanaskalem nanasep nakrasadreb

 nakrasadreb iskudorpreb gnay naahasurep hotnoC .raul kahip irad amiretid gnay

 naahasurep ,lebem naahasurep ,nakatecrep naahasurep halada nial aratna nanasep

d  nakanaskalem assam kudorp rasadreb iskudorpreb gnay naahasureP .lapak ko

 aynmumU .gnadugid naaidesrep ihunemem kutnu ayniskudorp nahalognep

dorp oC .radnats kudorp apureb aynku n  assam iskudorpreb gnay naahasurep hot
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kupup ,nemes naahasurep halada nial aratna  ,nakasam ubmub ,kanret nanakam ,

.litsket nad nagnir nanakam  

 
.2 3 ayaiB isakifisalK  

W turuneM mailli retraC  )9002( k  gnitnep tagnas halada ayaib isakifisal

 mumu gnilap gnay isakifisalKayaib atad sata itrareb gnay rasithki taubmem kutnu

dap nakrasadid nakanugid   ayaib aratna nagnubuh a :ini tukireb  

1. kudorP nagneD aynnagnubuH malaD ayaiB  

sorP  nabeb nad ayaib isakifisalk se alumid tapad  nakgnubuhgnem nagned i

ek ayaib nsib utaus isarepo malad adebreb gnay napahat  nagnukgnil malaD .si

rutkafunam  isarepo ayaib latot ,  rutkafunam ayaib utiay nemele aud sata iridret

.laisremok ayaib nad  

2.  nagneD aynnagnubuH malaD ayaiB  emuloV iskudorP  

 malad nahaburep padahret lanoisroporp araces isairavreb ayaib sinej aparebeB

 uata iskudorp emulov tuptuo  patet aynnial gnay aratnemes , italer  ev  natsnok

 padahret isairavreb kutnu ayaib nagnuredneceK .halmuj malad O  tuptu  surah

 malad seskus nigni nemejanam akij nemejanam helo nakgnabmitrepid

 emulov nagned nagnubuh malaD .ayaib nakiladnegnem nad nakanacnerem

 irad iridret iskudorp elbairav ayaib  , .lebairav imes ayaib nad ,patet ayaib  

3.  iskudorP nemetrapeD nagneD aynnagnubuH malaD ayaiB  

   iridret nial nemges uata iskudorP nemetrapeD nagned aynnagnubuh malaD

( amasreb ayaib irad tsocnommoC ( nagnubag ayaib ,) tsoC tnioJ .)  

4. P nagneD aynnagnubuH malaD ayaiB  .isnatnukA edoire  

 ladom ajnaleb irad iridret isnatnuka edoirep nagned aynnagnubuh malaD

( erutidnepxElatipaC (  natapadnep ajnaleb nad ) erutidnepxE euneveR .)  

5.  uata ,nakadniT ,nasutupeK utauS nagneD aynnagnubuH malaD ayaiB

 .isaulavE  

 nagned aynnagnubuh malaD  isaulave uata ,nakadnit ,nasutupek utaus

( manatret ayaib,satinutropo ayaib , laisnerefid ayaib  irad iridret .)tsoC knuS  

 
2.4 EniaseDedoteM k kinkeTnagnacnarePnadnemireps  
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 irad nad saul nasawaw nakaideynem ilak gnires harajes irajalepmeM  inis

 gnitnep lah aud tapad id asek ,amatreP .helorep l naha -  helo taubid gnay nahalasek

uhadret isareneg mas nagnaj ul  gnaluret iap l  nauhategnep kaynab utigeb audek ,iga

et la dabareb amales lupmukret h - aynnaktaafnamem tapad atik nad daba   kutnu

narajalep tapadreT .gnarakes asam -  ,kinket gnacnarep arap igab gnitnep narajalep

nebes urab kudorp raseb naigabes anerak nakub aynra ab naumenep hal  ur

ibmok nad isakilpa naknialem gnay igolonket irad urab isan  ( ada hadus  ,tsruH

)6002 . 

kgnagnecnem gnameM  ek rudnum asib atik aynhuaj apateb tahilem na

 ,gnorod apmop naumenep hotnoc iagabes ,ini lah nakukalem kutnu ulal asam

 helo nakirebid aynlawa gnilap ispirksed gnay P  daba adap muitnazyB irad olih

 nagned uata ,simanid kudorp nakapurem gnorod apmoP .MS audek  nial atak

 ada gnay kudorp irad ujam hakgnal nakapurem pesnok araces ini naumenep

nahaburep imalagnem aguj ayntujnales ini gnorod apmoP .aynmulebes , nniased  ay

aynmulebes niaseditukignem  nakitkubmem harajes ,iurabrepid gnay lah ada aynah

 kinket naumenep awab gis gnay kapmad nakirebmem  npapudihek igab nakifin

aisunam  rf nad fitaler kinket naumenep isneuke   uti lah aggnihes gnaraj hibel

 iagabes paggnaid ( asaib raul gnay lah tsruH 6002 , .)  

 
2.4.1 kinkeT niaseD isinefeD  

 ynmumu raseb sumak turunem niased isinefeD  haada a  utaus taubmem

( anacner nalp a retfa noihsaf ot  )  isamrofni tikides tagnas irebmem aynah gnay

 ayntujnaleS .kinket niased iagabes tubes atik gnay apa irad ajrek arac ianegnem

sesorp kutnu kiab isinefed isanibmok halada   libmaid gnay aynisitkarp nupuam

sni irad  sirggni isutit gne fo noisutitsni g srengised gnireeni   nesod isasinagro nad

 .dtL DEES ,kinket niased  

es halada kinket niaseD l  nad nugnabmem kutnu sativitka huru

halasam igab isulos nakisinefednem -  nakhacepid tapad kadit gnay halasam

ab isulos uata ,aynmulebes ebes gnay halasam iagabreb igab ur l  halet aynmu

ac nagned numan nakhacepid r nacnareP .adebreb gnay a  nakanuggnem kinket g

etni naupmamek l  nad haimli nauhategnep nakisakilpagnem kutnu lautke
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 atres rasap nahutubek nagned iauses aynkudorp raga nakitsamem  isakifiseps

d gnay kudorp niased pid tapad patet numan ,itakapesi isakirba dotem nagned  gnay e

iased sativitkA .mumitpo  rihka lisah mulebes iaseles nakatakid tapad kadit n

 nad amiretid tapad gnay amrofrep takgnit nagned nakanugrepid tapad kudorp

k edotem nagned dret gnay ajre  salej nagned isinefe ( tsruH 6002 , .)  

araK k u kitseret  ratna halada kinket niased amat  tagnas ,umli nilpisid

 nad skelpmok tni are .fitk  gabeS  lisah nakapurem ini taas kinket niased raseb nai

nket itrepes ,umli nilpisid magareb irad mit ajrek i em k  lipis ,akinortkele ,kirtsil ,nis

gnadiB .salej kadit idajnem aimik nakhab nad -  kinket umli isasisilaiseps gnadib

nay fitaler g   kinket itrepes urab k  nad lortno erawtfos   maladek nakhabmatid surah

.ini ratfad  

nem upmam surah kinket gnacnarep gnaroes mumu araceS lah inagna -  lah

:ini tukireb  

1. nautnetek isinifed nagned sitkarp niased isulos nakirebmeM -  gnay nautnetek

 kaynab nagnabmitrep nad ,satabret kaf .rot  

2. ameks taubmeM - iased ameks isilana ,n s rabmag , -  nad isakirbap rabmag

isatnemukod - yorp utkaw alaks malad isatnemukod .nakutnetid halet gnay ke  

3. eM nautnetek ialin - iased nautnetek s ,nenopmok utaus n i  uata natikarep ,mets

.nial nemetraped nagned isatlusnokreb utnetret isnatsni  

4. gneM  naktakgninem nad ayaib naknagnirem tapad gnay niased naklisah

 atres ,kudorp lanoisgnuf satilauk  isatuper uata nad nagnutnuek naktakgninem

.naggnalep ek naahasurep  

5. eM l alek iduts nakanaska keyorp kutnu nakay - adnem keyorp .gnat  

6. kepsa ianegnem nakirbap rodnev arap nagned isaisogeN -  nenopmok kepsa

.rotkartnokbus nagned isisogen nad idaj ilebid gnay  

7.  kahip naajrekep ialineM l .nia  

 iraD k kitsiretarak tubesret bawaj gnuggnat e  iklimid surah gnay naidabirp

:halada niased kinket ilha gnaroes helo  

1. haasam nakisakifitnedignem upmaM  

2. eynem upmaM ed r halasam nakanah  

3. kiab gnay kinket nauhategnep ikilimeM  
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4. em upmaM nagnitnepek takgnit haalen  

5. sitilana naupmamek ikilimeM  

6. kiab gnay naialinep naupmamek ikilimeM  

7. nasutupek libmagnem malad sageT  

8. akubret gnay narikiP  

9. isakinumokreb upmaM  

01 . isaisogen ilhA  

11 . nasawagnep ilhA  

 
2.4.2 kinkeT niaseD sesorP  

 gnilap gnay kinket niased sesorP  nahacemep sesorp halada anahredes

 halada lamrof niased sesorp utaus naiakamep isadnemokerem naujuT.halasam

 uata ajrek akgnarek utaus nakaideynem nagned gnacnarep gnukudnem kutnu

 gnay adum kinket gnacnarep gnaroes lamrof niased sesorp apnaT .igolodotem

ahid  uhat kadit gnosok satrek rabmeles nad naiased halasam nagned nakpad

em nataateK .aynialumem anamiagab anamiagabes sesorp pahat itukign  ejid l  naksa

igabret aynasaib gnay ,narikip naksabebmem naka ,naidumek -  amales igab

ggnihes ,keyorp utaus naajregnep  isulos a  iadnap utiay fitnevni hibel gnay

ebes gnay utauses gnacnarem uata nakatpicnem l ada kadit aynmu hibelaggnihes  

nad fitkudorp nad fitavoni ,fitanijami ,fitaerk   kusam  nakumetid asib laka ( tsruH  ,

6002 .)  

 natakednep naknikgnumem sitametsis gnay natakednep utauS  salej gnay

 tubesret kudorp akij anugreb naka ini laH .niased nagnabmekrep sata sigol nad

.irah naidumekid gnalu niasedid nad tujnal hibel nakgnabmekid naka s akiJ  utau

 itrepes naturu nagned nad anamaiagab ,nakanugid ulrep sitametsis natakednep

urah atik ,apa  nakisartsulignem nial aratna rotkaf aparebeb nakgnabmitrepmem s

 helo nakisadnemokerid anamaiagabes sitametsis niased sesorp P  nad lha B  ztie

 ,isulos isnetop naklisahgnem ,halasam nakisakifitnedignem utiay )DEES ledoM(

em isulos hilim - m ,tubesret isulos ne upmey  isulos pesnok sisilanagnem nad nakanr

y iased nakanaskalem ,hilipid gna ad liated n n  gnay kudorp ispirksed naklisahgnem

 niased sesorp ,pakgnel hibel ledom audek ragA .isakirbap sesorp naknikgnumem
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m nagned saulrepid surah e u ruad nad naanuggnep arac nakatreyn l  uata gna

6002 ,tsruH( naiarugnep .)  

( DEES ledoM hgup  haubes kutnu sahab atik naka gnay ledom halada )

ativitka kaynab naktabilem gnay fitareti sesorp halada niased kinket niased  s

larap nad gnakalebek nauajnit  iseretI .le akapurem n haubes malad rajaw gnay lah  

 pisnirP .niased ereti  .niased sesorp malad latnemadnuf pisnirp nakapurem aguj is

.urab naumenep nanalalajrep tarabi utauses niasedneM  

 isakifiseps isalumrof halada niased malad gnitnepret gnay amatrep pahaT

gnitnep tagnas anamaid ,kudorp niased . purem aneraK  nagnagadrep naruta naka

 .tatek nikames gnias ayad nad anahredes nikames idajnem lanoisanretni

.sigol gnay natakednep nakanuggnem surah naahasureP  

 
2.4.3 mumU hotnoC  

 utaus nanugnab nasaulrep susak haubes adap anahredes isartsuli hotnoC

 naajrekep hurules awhab nakatagnem takgnis isakifisepS .nalidagnep gnudeg

 nakukalid surah nad   patet hunep isareporeb  , :halada aynnautnetek  

1. dis gnauR a urab gnay gn  

2. rotnaK - t ,rotnak ko o- okot   nad agajnep arap namaynek igab satilisaf nad

silut uruj  

3. urab relilob gnauR  

pS iynep kaynab nakukalid isakifise  gnudeg pisra nad asteks ,lawa nakid

 nad gnudeg nataukek nagnutihrep pisra aidesret kadit ipatet ,naklupmukid amal

 isadnop gnacnap gnait namaladek evrus haubeS .iuhatekid kadit i  nagnapal

ilauk  awhab nakpakgnugnem kinketoeg isagitsevni nad nakukalid  hanat sat

 retem 12 namaladek aggnih .kurub  

pesnok naumeneP  , hreb pukuc gnay pesnok agit  habmanem  halada agra

ggnitek aggnih hanat nubminem ,iatnal takgnit  nai level dnuorg   nad

aulrepmem s level dnuorg  gnay aud iatnalreb nahabmat nanugnab utas atres ,

.rodirok nagned gnubuhret  

pesnok nahilimeP  , snok pe  kadit iatnal takgnit habmanem   naksuretid

ynep irad anerak i id k na  acnap gnait n et ada gnay g l   pesnok ,inabebret ha  rihkaret
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 ek kusam kutnu irahatam ayahac naknikgnumem kadit anerak naksuretid kadit

.gnarakes ada gnay alednej  

niaseD  ,liated umli iagabreb nakanuggnem nagned   nauhategnep nad kinket

nasutupeK .lairetam - sinej gnacnap gnait nakanugid naka gnay hakapa nasutupek  

vird e libmaid surah ,magol akgnar uata noteb kolab nad n  ( tsruH , )6002 . 

 iskurtsnok esaf ,iaseles tubesret liated niased pahat haletes aregesisakirbaP

ialumid tapad  ( tsruH )6002 , . 

agnas nakatakid keyorP t es alibapa skelpmok l s iase e  naraggna nagned iaus

 gnay  keyorp lawa adap nilajret gnay fitkefe isakinumok anamid nakpatetid

.keyorp nalisahrebek tnemurtsni nakapurem  

 
2.4.4 ecafretnI -  ecafretni kinkeT niaseD malad  

 epit aud ada ,kiab gnay isakinumok iaynupmem surah kinket gnacnareP

 nad lanretni utiay isakinumok  nemetraped halada lanretni isakinumoK .lanretxe

retemarap naisnefednep itupilem asib niased -  ,nagnutihrep kutnu tupni retemarap

 ,nnavaler gnay nial niased purg nagned isamrofni refsnart nad isuksid

anaras nagned rabmag isivid adap nakisamrofnignem - es anaras  asteks itrep

 nad niased sutecnep irad lasoporp naujutesrep ,lairetam isakifiseps nad kitameks

trep bawajnem mep irad naayna trep taas askire e niased tidua naum  ( ,tsruH  )6002 . 

 raul ek nupuam nial nemetraped nagned kiab lanretske isakinumoK

dum hibel naahasurep  asib nad ,lanretni isakinumok adap irad nakisinefedid ha

.gnitnep hibel  

epit liated araceS -  raul kahip nad nial nemetraped nagned isakinumok epit

halada  ( tsruH )6002 , : 

1.  aratna surenem suret gnay hara aud isakinumok tapadret ,narasameP

p nad niased nemetraped narasame  

2. em ,nailebmeP id hara utas isakinumok nakapur nam a  niased nemetraped

 nailebmep nemetraped ek nakhutubid gnay sinket isamrofni nakirebmem

nenopmok ilebmem kutnu - .nenopmok  

3. hA l /silaiseps i  silaiseps ilha kaynab tapadret naahasurep maladid ,sisilana

gnay  .niased mit nagned isatlusnokeb ilakgnires  



II -8 
 

4.  niased nemetraped anamid hara utas isakinumok nakapurem ,isakirbaP

s ialpuynem  nemetraped adapek ajrek astek virev i  kaynab tapadret ,isak

.nial iatnar atam  

5. mep nad sawagnep isimoK e  isakinumok nakapurem ,naarahil  hara utas

itek ,niased nemetrapedek isamrofni nakusam nagned ak  halasam iumetid -

halasam  

6.  nagnabmegnep nad niased nemetraped licek naahasurepid ,nagnabmegneP

set ,nagnabmegnep nemetraped utas idajnem gnubagid ini -  naknalajid set

tnu u kepsa ijugnem k - netretkepsa  nakukalid aynasaib ,niased pesnok irad ut

 uata isareleska set nakukalem nad niased utas iskudorpmem nagned

.isalumis nagned  

7.  pakgnel satsilisaf ikilimem gnay naahasurep tikides aynah ,rotkartnokbuS

 akerem gnay kudorp nenopmok nahurulesek isakirbapmem kutnu  .lauj

 hibel anerak agujrotkartnokbus iakamem ilak gnires naahasurep aggniheS

 .harum  

 
2.4.5 pisnirP - pisnsirp kinkeTniaseD  

pisnirP - p nauluhadnep pisnirp kinket niased sesor  ( tsruH )6002 ,  : 

1.  aumes naktabilem surah isulos utaus iracnem malad naujamek ,isaretI

pahat -  nakhutubid ipatet ,naturu maladek nakisakifitnediid gnay pahat

eb ek nauajnit uata isareti kaynab l  niased imala tafis nakapurem inI .gnaka

kinket  ( tsruH )6002 , . 

2. laggnut isulos utaus ,imorpmoK   isulos nad ,idajret gnaraj anrupmes gnay

 utiay ,imorpmok lisah mumitpo isulos nakapurem iapacid gnay kiabret

naggnalep naksaumem gnilap gnay niased  ( tsruH )6002 , . 

3.  umli nakub ,igoonket utaus nakapurem kinket umli ,satiskelpmoK

i naparenep idaj ,nauhategnep  namahamep itupilem aguj kinket uml

isakinumok ayngnitnep yorp nemejanam ,mit amasajrek , e  kimonogre nad k

.nakhemerid tapad kadit gnay  

4. bawaj gnuggnaT  

5. edreyneP r .naanah  
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2.5 irtemoportnanaitregneP  

 gnay imonogreiradnaigabnakapuremirtemoportnA

irajalepmemsusuhkaraces gnay hubutnaruku  ,raenil isnemiditupilem

atres ial kepsanadnatapecek ,nataukek ,narukuhareaditupilemagujnadisi  n

fedaraceS .hubutnakaregirad  idutsutausiagabesnakataynidtapadirtemoportnafitini

 ,narukuhareaditupilemaisunamhubutisnemidnarukunagnednatiakreb gnay

 nosnevetS turunem ,aisunamhubutnakaregirad nial kepsanadnatapecek ,nataukek

 gnay ciremun atad nalupmukutaushaladairtemoportna )9891(

 ,kutneb ,narukuaisunamhubutkisifkitsiretkaraknagnednagnubuhreb

amnanagnanepkutnutubesret atad iradnaparenepatresnataukeknad  .niasedhalas  

utas halaS   

 atad nakulrepidtubesretnaadaekisatagnemanugajrekaganetajreniksatabmep

 .ajrekanarasarpanarasniasedrasadnaucaiagabesajrekaganetirtemoportna

 gnay umlinilpisidutashalasiagabesirtemoportnA

maladamatunarepgnagememimonogremaladnakanugid rpnadanarasnugnabgnacnar

:idajnemigabidtapadirtemoportnA.ajrekanarasa  

1. rtnA o sitatS irtemop  

daekmaladhubutkitsiretkaraknadhubutnarukunakapuremsitatsirtemoportnA

gnay isisopkutnu )sitats( maidnaa  :hotnoC.radnatsuatanakutnetidhalet

uhabrabeL ,nadaBiggniT . 

2. oportnA simaniDirtem  

dhubutkitsiretkarakuatahubutnarukuhaladasimanidirtemoportnA adaekmala

memuata ,karegrebna nakaregnakitahre -  gnay nakareg

ajrekeptaasidajretnikgnum .nataigeknakanaskalemtubesret  :hotnoC

,nagnattudusnaratuP .ikak nagnalegrepnaratuptudus  

 
tnA ataD 1.5.2 irtemopor  

atad haladairtemoportna ataD -  gnay narukugneplisahirad atad

 .natalarepnagnacnarepkutnu atad iagabesnakanugid

 ,aynnial gnay nagnedutasnakadebmemtapadiricnadnaadaekawhabtagnigneM
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snirpagittapadretirtemoportna atad nakanugid gnay nagnacnarepmaladakam  pi

:)3002 ,otorbeosojngiW( utiaynakitahrepidsurah gnay  

1.  mirtske udividni nakrasadreb satilisaf nagnacnarep pisnirP  

irP  alibapa nakanugid ini pisn ka gnay satilisaf raga nakparahgnem  id na

id tapad tubesret gnacnar  naigabes helo namayn nad kane nagned iakap  raseb

gnaro -  lortnok naiggniteK :aynhotnoC.ayniakamem naka gnay gnaro

ro irad sataek nauakgnaj iggnit nakanugid mumiskam  naiggnitek ,kednep gna

id utnip nial nad iggnit gnay gnaro nagned nakiauses - .nial  

f raga satilisaf utaus gnacnarem kutnu nakanugid pisnirP  tubesret satilisa

 aumes helo namayn nad kane nagned iakapid asib uata gnupmanem tapad

 nakulremem ini nagnacnar aynasaiB .aynnakulremem nikgnum gnay gnaro

otnoC.iggnit hibel gnay isgnuf ikilimem ipatet laham hibel ayaib  isruK :aynh

id asib gnay idumek am ruta uj -  iggnit ,aynnaradnas nagnirimek nad rudnum

.aynajem naakumrep iggnit uata siraterkes isruk  

2. p arap atar atar agrah nakrasadreb satilisaf nagnacnarep pisnirP ayniakame  

 id aynah ini pisnirP  agrah nakrasadreb nagnacnarep alibapa nakanug

 nikgnum kadit mirtske  pisnirp nakanuggnem akij kayal kadit nad nakanaskalid

 mirtske agrah nakrasadreb pisnirP .nakiausesid asib gnay satilisaf nagnacnarep

 ini ,ayngnutnu adap irad igur kaynab hibel alib nakanaskalid nikgnum kadit

gnaro irad licek naigabes aynah itrareb - ay gnaro  namayn nad kane asarem gn

.tubesret satilisaf nakanuggnem akitek  

 kisif naruku/tubirta naadebrep tapadret awhab nakujnunem naatayneK

 isalupop utas aratna naadebreP .nial gnay aisunam nagned aisunam utas aratna

tkaf helo nakanerakid nial gnay isalupop nagned ro - nepmem gnay rotkaf  ihurag

utiay ,irtemoportna atad : 

 rumU  

 nimalek sineJ  

 asgnab ukus nad saR  

 naajrekep sineJ  

 mumitpo gnay nagnacnarutausnaktapadnemkutnuakgnarmalaD

lahakamisadomokasatilisafnadgnaurutausirad -  gnay lah
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rotkafhaladanakitahrepidsurah - 

apitrepes imanidnupuamsitatsisisopmaladkiabaisunamhubutisnemidutausiradgnajn

atad naktapadidsurahagujutinialess -  .aisunamhubutnagnediauses gnay atad

 atad adapakisakilpaidakijtapadidkutnuhadumfitalerhaladatubesretnarukugneP

namhalmujkaynabnikamesipatet nakA .nagnarorep  gnay aisu

 ,aynhubutisnemidrukuid

ynnialhubutnagnedhubutaratnaaynisnairavrasebapatebnatahileknikamesnakaakam

.aynnemgesnupuamhubutnahurulesekaraceskiaba  

 
ataR narukUnagneDsatilisaFuatAkudorPnagnacnarePpisnirP 2.5.2 -          ataR

irtemoportnA ataD  

inilahmalaD atar padahretnakrasadidkudorpnagnacnar -  .aisunamnaruku atar

ipadahid gnay kokop melborP igabilakestikidesurtsuj  gnay akerem

atar narukumaladadebreb -  gnay akeremigabnakgnades ,atar

.iridnesretanacnernaktaubidnakamirtskenarukuikilimem  

tad isakilpanagnednatiakreB  sesorp maladnakulrepid gnay irtemoportna a

 isadnemoker /anarasaparebebadaakam ,ajreksatilisafnupuatakudorpnagnacnarep

hakgnaliausesnakirebidasib gnay - :)3002 ,otnaimruN( tukirebiagabeshakgnal  

1.  anam hubut atoggna nakpatetid surah uluhad hibelret ilak amatreP  gnay

tubesret anacner nakisarepognem kutnu nakisgnufid naka aynitnan  

2.  ,tubesret nagnacnarep sesorp malad gnitnep gnay hubut isnemid nakutneT

 atad nakanuggnem surah hakapa nakitahrepid aguj ulrep ini lah malad

 hubut isnemid atad hakuata sitats hubut isnemid simanid  

3.  ,isapisitnaid surah gnay rasebret isalupop nakutnet ayntujnaleS

 kudorp nagnacnar iakamep amatu tegrat idajnem nad nakisadomokaid

 kudorp itrepes ”rasap isatnemges“ iagabes lanekid mizal ini laH .tubesret

kana naniam - natalarep ,kana  utnu aggnat hamur atinaw k . 

4.  nagnacnar hakapa lasimes itukiid surah gnay naruku pisnirp nakpateT

 gnay naruku gnatner ,mirtske gnay laudividni naruku kutnu tubesret

 lebiskelf )lebatsujda(  atar naruku hakuata - .atar  
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5.  esatnesorp hiliP  itukiid surah gnay isalupop 09 𝑡ℎ  , 59 𝑡ℎ,  , 99 𝑡ℎ  ,  hakuata

ikadnehekid gnay nial gnay litnesrep ialin  

6.  ayntujnales nakisakifitnediid halet gnay hubut isnemid paites kutnU

 .iauses gnay irtemoportna atad lebat irad aynnaruku ialin nakpatet/hilip

 naraggnolek rotkaf nakhabmat nad tubesret atad nakisakilpA )ecnawolla(  

 naiakap aynlabet tabika nauku nahabmat aynlah itrepes nakulrepid alib

nial nad nagnat gnuras naiakamep ,rotarepo helo nakanekid surah gnay -

.nial  

2.6 nasalegneP  

 kiab,sanap huragnep nagned halada sal nagned magol nagnubmayneP

 kanul iapmas isanapid lukupid urab -  )naketsal( sal gnubmaynem kutnu lukup

 haladanaket sal nagnubmaS .)riac sal( riacnem iapmas isanapid nupuam

 tapad aynnaanaskalepanamid gnapmut nagnubmas sinej nagned nagnubmas

al ,nignid naketsal ,kinosartlu sal ,nakeseg sal ,nakadel sal apureb  ,sanap naket s

siragsal nad kitit sal itupilem gnay isnatsiser sal  )9002 ,onoyteS( . 

 gnilap gnay nagnubmas halada riac sal nagnubmas nakgnadeS

 malad igal igabid hisam riac saL .sal iskurtnok malad nakanugidkaynab

kanugrepmem nagned sag sal napmuretadortkele  irad narakabmep sanap na

 sanap nakanugrepmem gnay karet kirtsil sal ,eniletesaisko itrepessag

nial nad ,nortkele rusub sal ,riac karetisnatsiser -  macam aud ada nasalegneP .nial

 sal nakgnadeS negisko sag nad nilitesa sag nakanuggnem tibrak salinkay

kirtsil em ( kirtsil sura nakanuggn .)9002 ,onoyteS  

utiay sinej aud malad taubid nakkaynabek sal hupmak sineJ  )9002 ,onoyteS( : 

1. dleW ttuB / dleW evorG  .  halec adap taubiD  )evorG( .sal adneb aud aratnaid  

2. dleW delliF . .agitiges gnapmanep taubid gnay sal hupmaK  

 nasalegneP  natapecekatres nahadumek nad satilauk irad tahilret kiab gnay

 akam nagnubmasnataukek adap laedi gnay rabel helorepmem kutnU .nasalegnep

adortkele retemaid ilak agit irad hibel kadit nanuya  )9002 ,onoyteS( . 

1. sineJ - ,sal nagnubmas sinej  

a. tnioJ ttuB  
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audek anamiD  .amas gnay gnadib adap adareb salid naka gnay gnatab  

 
1.2 rabmaG  tnioJ ttuB sal nagnubmaS  

b. tnioJ paL  

.lelarap gnadib adap adareb salid naka gnay adneb audeK  

 
.2 rabmaG 2 tnioj paL sal nagnubmaS  

c. tnioJ T  

.nial amas utas surul kaget salid naka gnay adneB  

 
 rabmaG .2 3 tnioJ T sal nagnubmaS  

d. tnioJ egdE  

 lelarap gnay gnadib adap adareb salid naka gnay adneb audeK

.ayngnuju audek adap nakukalid sal nagnubmasipatet  

 
.2 rabmaG 4 tnioJ egdE sal nagnubmaS  

e. tnioJ renroC  

 nial amas utas surul kaget salid naka gnay adneB  nagnubmas ipatet

.nagnubmas adap nakukalidsal  
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.2 rabmaG 5 tnioJ renroC sal nagnubmaS  

2. ,kirtsil sala adap sura aynlicek raseb huragneP  

a. ,licek ulalret sura alibapA  

1. rakus kirtsil rusub naalayneP  

2. libats kadit idajret gnay kirtsil rusuB  

3.  pukuc kadit gnay sanaP adneb nad adortkele nakhelelem kutnu k ajre  

4. igiR - lakgnad aynnasubmenep atres atar kadit nad licek sal igir  

b. ,raseb ulalret sura alibapA  

1. tapec ulalret riacnem adortkelE  

2. raseb hibel sal naakumrep lisaH  

3. malad ulalret nasubmeneP  

3. ,adortkele narukU  

 tradnats narukU 5,1 halada itni tawak retemaid – 053gnajnap nagned mm 7 –  054

 ,adisko muinatit,tanobrak ,muilak ,niloak ,asolules taubret tupales sineJ .mm

iseb adisko ,nagnam adisko muilak  )9002 ,onoyteS(  aratna rasikrebtupales labeT .

 % 01 - kaw adaP .adortkele retemaid % 05  naka adortkele tupalesnasalegnep ut

 nad kirtsil rusub ,sal nariac ignudnilemgnay 2OC sag naklisahgnem riacnem tuki

 naka karet tubesid gnay tupales nariaC .raul aradupadahret ajrek adneb naigabes

sanap hisam gnay sal naakumrep isipalem ukebmemnad gnupagnem   ,onoyteS(

)9002 . 

4. ,sal nagnubmas nataukeK  

 nakadebid tapad sal nagnubmas akam ,aynnataukek nakrasadreB

 hupmak salidajnem  )tnioj ttub(  tudus sal nad )dlew tellif( )9002 ,onoyteS( . 

a.  hupmak saL ) tnioj ttub (  

naksumurid tapad kirat nagnageT  : 
𝜎 = 𝐹

ℎ.𝑙
.……………………………………………… 1.2( ) 

,nagned  
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 σ ) 2mm/N( kirat ayag =  

)N( reseg ayag = F  

)mm( sal naruku / iggnit = h  

)mm( sal gnajnap = l  

 

b.  tudus saL  )dlew tellif( naksumurid tapad  
𝜏 = 𝐹

0, 070 .ℎ.𝑙
..………………………………………… )2.2(  

,nagned  

 τ ) 2mm/N( reseg nagnaget =  

 ayag = F )N( reseg  

)mm( sal naruku / iggnit = h  

054 nis h = t  

h 707,0 =  

)mm( sal gnajnap = l  

c. naksumurid rutnel nagnageT  
𝑏𝜎 = 𝐹.𝑙

1, 414 .𝑙.ℎ.𝑏
 )3.2(.…………………………………  

,nagned  

)2mm/N( rutnel nagnaget = bσ  

)N( sal amiretid gnay ayag = F  

)mm( satisirtneske karaj = L  

 = l )mm( sal gnajnap  

)mm( salid gnay adneb rabel = b  

d. naksumurid isanibmok nagnageT : 

𝜎 = 𝐹
2.ℎ.𝑙

�(2.𝐿
𝑏

).2+ 1,8 (2𝐿
𝑏

− 1).2  ………… )4.2(  

,nagned  

)2mm/N( isanibmok nagnaget = σ  
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2.7  rotoM  

nakapurem rotoM  gnay natalarep

habugnem igrenekareggnep kirtsil idajnem igrene kinakem . 

 
.2 rabmaG 6 raeg rotoM  

 metsis nad kirtsil rotom irad isanibmok halada raeg rotoM

 ipatet licek kirtsil ayad nakhutubmem raeg rotoM .resuderkinakem

 .tauk gnay ratup nataukeknaklisahgnem  raeg rotoM  rebmus iagabes isgnufreb

kareggnep   ,onoyteS( )9002  raeg rotom ,gnugaj gnipme tala nataubmep adaP.

kubas nakkareggnemkutnu nakanugid -  gnay kubas nakanuggnem nagneD .ilup

 aggnihes llor nakkareggnem kirtsil rotom akam ,ilup audek aratnanakgnubuhid

 .gnugaj ijib nakhipimem kutnu nakanugidtapad llor  raeG  haubes halada

 nad gnicac igig ador irad iridret gnay utnetret oisar nagned naratuplibateynep

gnicacrilu  )9002 ,onoyteS(  gnicac igig ador irad lojnonem tagnas gnay iriC .

 nagnidnabrep naknikgnumem atres ,iynub apnat ripmah nadsulah aynajrek halada

 isimsnart rasebgnay  )9002 ,onoyteS( . 

 
2.7.1 utihreP n ayaD nag  

P tukirebiagabessumurnagnedayadnagnutihre lanrujnakrasadreb  ,onoyteS(

)9002 : 

: sipit gnidnidreb redniliS  

 I  = M.R2 

 = V.ρ.R  2 )5.2(....................................  

: lajep redniliS  
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 I  = 1
2
.M.R2 

=1
2

. 𝑉. 𝑝. 𝑅2 ..……………..……… )6.2(  

: aggnoreb redniliS  

 I  = 1
2
.M (Ro2  + R1

2) …………… …… 7.2( ) 

 = 1
2
.v oR(p. 2  + R1

2) 

 : anamiD  

)²mgk( aisreni nemom = I  

)³m( emulov = V  

ρ )²m/gk( sinej assam =  

iraj = R - )m( iraj  

R0 iraj = - )m( raul iraj  

R1 iraj = - )m( malad iraj  

tudus natapeceK  

= ω 2.𝜋.𝑛
06

8.2(…………………………… ) 

 : anamiD  

)td/dar( tudus natapecek = ω  

)mpr( naratup = n  

tudus natapecreP  

Α  = ∆𝜔
∆𝑡

9.2(….………………………… ) 

 : anamiD  

)²td/dar( tudus natapecrep = α nad )td( utkaw = t  

 

isroT    

 T  = I.α 01.2(..…………………………… ) 

 : anamiD   

)mN( isrot = T  

 
 ayaD  

P ω . T = 11.2(…………………………… ) 
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 : anamiD  

)ttaw( ayad = P  

 
 
 
2.8 soroP  

 
.2 rabmaG 7  nanabebmeP P  ratu P  ada S  haube P  gnay soro B ratupre  

2891 ,S.R imruhK :rebmuS  
 

: tukirebiagabes halada sorop nagnacnarep nad naanacnerep nagnutihreP  

1. lakitrev ayag tabika nemoM  

M VF  R = VA  x .  21.2(.………………………… ) 

2. latnoziroh ayag tabika nemoM  

M HF  R = HA  x .  31.2(………………………… ) 

3. nemom natluseR  

𝑀 = �( 𝑉𝐹𝑀 )2 + ( 𝐻𝐹𝑀 )2 41.2(..………… ) 

 

4. )eT( nelaviuke isroT  

𝑒𝑇 = �( 𝑚𝐾 . 𝑀)2( 𝑡𝐾 . 𝑇)2 51.2(.…………… ) 

 

: anamiD  

 kokgneb kutnu tujek nad nahalelek isanibmok rotkaF 2 = )mK(  

5,1 = )tK( ritnup kutnu tujek nad nahalelek isanibmok rotkaF  

5. ( reseg nataukeK  τ g) 

 τ  g  = 𝜎1
𝑓𝑆 1. 𝑓𝑆 2

61.2(………..…………………… ) 

: anamiD  
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6 = )1fs( nanamaek rotkaF  

2 = )2fs( nagnaget isartnesnok rotkaF  

6. )d( sorop retemaid nakutneneM  

D3  = 61 . 𝑒𝑇
𝜋. 𝑒𝜏

……………………………… 71.2( ) 

)mm( sorop retemaid = d : anamiD  

)mN( nelaviuke isrot = eT  

 g ²mm/N( reseg nagnaget = t ) 

 
2.9 sgniraeB uatA nalatnaB  

 
.2 rabmaG  8  gnapmaneP gniraeb llab wor elgnis  

 :rebmuS 2891 ,S.R imruhK  
 

 nalatnaB sgniraeb( upmunem gnay nisem nemele halada )   sorop

kalob nakareg uata naratup aggnihes,nabebreb -  gnusgnalreb tapad aynkilab

gnajnap rumureb nad nama ,sulaharaces  )9002 ,onoyteS(  .   pukuc surah nalatnaB

 nagned ajrekeb aynnial nisem nemele atres sorop naknikgnumemkutnu hokok

reb kadit nalatnabakiJ .kiab  isgnuf naupmamek akam kiab nagned isgnuf

.aynitsemes araces ajrekeb tapad kat uata nurunem naka metsishurules  

 
2.9.1 :nalatnab isakifisalK  

sinejtukireB - nalatnabsinej )9002 ,onoyteS( : 

1. rucnul nalatnaB  

 nad sorop aratna rucnul nakeseg idajret ini nalatnab adaP nalatnab   anerak

nagned nalatnab naakumrep helo upmutid sorop naakumrep aratnarep  nasipal na

.samulep  

2. gnidnileG nalatnaB  
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 gnaynaigab aratna gnidnileg nakeseg idajret ini nalatnab adap nakgnadeS

ep( alobitrepes gnidnileg nemele iulalem maid gnay nagned ratupreb lor ,)urul  ,

d talub lor nad ,muraj lor uata  ini ilak naanacnerep maladid nakulrep atik gnay na

agned gnidnilegnalatnab halada b sinej n ataD.laidar alob nalatna -  gnay atad

nugid nalatnab iroet rasad malad naka  iagabes halada tukireb : 

− )D( sorop retemaiD  

−  ayaG vF nad μF nalatnab adap  

− 2n( sorop naratuP ) 

 
2. 01   V kubaS d iluP na  

 
9.2 rabmaG  gniraeb llab wor elgnis gnapmaneP  

2891 ,S.R imruhKrebmuS  
 

 .rajajesgnay sorop aud aratna ayad nakhadnimem kutnu iakapid kubaS

soroP -  muminim karaj utaus adap hasipret surah sorop  gnutnagretgnay ,utnetret

 ,kubas naiakamep sinej adap ( .neisife araces ajrekeb raga .)5991 ,yelgihS  

 
2. 11  ( nalajreB naB royevnoC ) 

 iakapidaynmumu gnay isatropsnart tala utaus nakapurem nalajreb naB

tukgnagnem kutnu sesorp irtsudni nupuam natikarep irtsudni malad  nahab

 .nial gnay naigabek naigab utas irad iskudorp lisah nupuam idaj hagnetes iskudorp

( iskudorp rulaj utaus adaP enil noitcudorp  iskudorp adneb nakusamemaynmumu )

 nasesormep uata natikarep irtsudniadap idajret ini aynsusuhk ,kaca tafisreb tapad

kalid gnay  aynmumu gnay naraulek naigab adap ipatetnakA .launam araces naku

 hadus ajrek adneb nakatelep nakparahid ,nasamegnepsesorp iagabes iakapid
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 hadumrepmem ini ajrek adneb isisop narutareteK .rutaretnaadaek malad

. utnetret nautas maladnasamegnep  

inej utas halaS  nalajrebnab halada nakanugid gnires gnay tukgnagnep tala s

 nahab tukgnagnem kutnu isgnufreb gnay -  .tadap kutnebrebgnay irtsudni nahab

( isatropsnart tala nahilimeP )tnempiuqe gniyevnoc  adaplairetam  nial aratna nat

adap gnutnagret : 

 gnay lairetam satisapaK .a inagnatid  

lairetam nahadniprep karaJ .b  

isanilkni uata lakitrev ,latnoziroh : natukgnagnep isidnoK .c  

( narukU .d ezis ( kutneb ,) epahs ( lairetam tafis nad ) seitreporp ) 

 
1.2 0 nalajrebnaB isakifisalK 1.  

/sinej mumu araceS epyt   nakanugid gnires gnay nalajreb nab

dtapad tukireb iagabes nakisakifisalki  )9002 ,onoyteS(   :  

1. royevnoC tleB  

2. royevnoC niahC  

3.  royevnoC reparcS  

4. royevnoC norpA  

5. royevnoC tekcuB  

6. rotavelE tekcuB  

7. royevnoC wercS  

8. royevnoC citamuenP  

 
2. 21  ajreK sativitkudorP isinifeD  

 ajrek nakgnadeS .utauses naklisahgnem naupmamek itrareb sativitkudorP

 kutnu nakukalid gnay utauses nakukalem nataigek itrareb

hacnepatamhakfaniracnem a ekhaladaajreksativitkudorP.)4891,atnimradawreoP(nair

 adapiradkaynabhibelgnayajrekutausnaklisahgnemnaupmam gnay asaib naruku   halet

891,eiG gnaiL ehT( .mumu 1  .)  

P  ulales gnay latnem pakis pukacnem aynrasad adap sativitkudor

ynupmem  napudihek awhab nagnadnap ia irah ini   nad niramek irah irad kiab hibel

araceS .)5891 ,nagnuniS( ini irah irad irad kiab hibel kose irah   sativitkudorp sinket
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( iapacid gnay lisah aratna nagnidnabrep utaus halada tup tuo  nahurulesek nagned )

( nakulrepid gnay ayad rebmus ni tup  naitregnep gnudnagnem sativitkudorP .)

 narep nagned iapacid gnay lisah aratna nagnidnabrep  utkaw nautasrep ajrek aganet

 .)6891 ,otnayiR(  

 da ajrek sativitkudorp awhab naklupmisid tapad sata id naitregnep iraD  hala

mem malad nawayrak naupmamek  nagned nakgnidnabid iskudorp tupni   gnay

pad nawayrak gnaroes ,nakanugid a mam alibapa fitkudorp nakatakid t  up

nagnediausesasaj uata gnarab naklisahgnem   gnay  gnay utkaw malad nakparahid

takgnis . 

rotkaF - y rotkaF  gna m  ihuragnepme p  sativitkudor k  ajre u  iapacnem kutn

 nahab niales ,iskudorp sesorp malad naahasurep utaus iggnit gnay sativitkudorp

 surah gnay ajrek aganet nad ukab rotkaf helo gnukudid aguj ada -  iagabes rotkaf

 :tukireb  

 nakididneP )1  

 nalipmareteK )2  

 ajrek akite nad pakiS )3  

 nalisahgnep takgniT )4  

 laisos nanimaJ )5  

 ajrek milki nad laisos takgniT )6  

)7 isavitoM  

)8  natahesek nad iziG  

)5891 ,otnaivaR(  


