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NASAKGNIR  

 

HAMMU LUTAWSIN NURIOHK  .  huragneP tartsbuS   adebreB gnay T  padahre
eK  nahajimeP nalisahreb  redaW nakI lukaC  ( sutatonib suitnuP ) id(   hawab

 nagnibmib D .hP ,ideosraM .rI .forP  nad  SM ,ododiW irS onehaM .rI .rD ) 
 
 ( lukac redaw nakI sutatonib suitnuP  id naki sinej utas halas nakapurem )

 id nakumetid kaynab ,iggnit simonoke ialinreb gnay aisenodnI rawat nariarep
 lisaH .hinrej aynria gnay nakoles nupuam iagnus ,kudaw ,malok ,uanad  irad

 nataigek irad helorepid hisam ini taas iapmas ,ini naki nataafnamep
 ayapu ada muleb nad mala irad nakosap nakladnagnem inkay napakgnanep

aynnakayadidubmem kutnu  .  naujuT  irad halada ini naitilenep   iuhategnem kutnu
 huragnep  tartsbus adahret adebreb gnay  nahajimep nalisahrebek p  naki w  reda

c  nad luka  naki satet ayad nad satidnukef iuhategnem kutnu w  reda c  luka  nagned
.adebreb gnay tartsbus  

 id nakanaskalid ini naitileneP  rawaT riA ayadiduB nagnabmegneP TPU
rumiT awaJ ,naurusaP ,nalubmU  .  ini naitilenep malad nakanugid gnay edoteM

 edotem halada nemirepske  . tapmE   naukalrep  tartsbus halada nakanugid gnay
lortnok nad kodnog gnece ,kuji ,utab :utiay ,nahajimep kutnu  amatu retemaraP .

 halada ini naitilenep adap itamaid gnay tidnukef( rulet halmuj  satet ayad nad )sa
 )RH(  adap ria satilauk halada itamaid gnay gnajnunep retemarap nakgnades

 naarahilemep aidem  naki lukac redaw   turalret negisko ,Hp ,uhus itupilem gnay
OD( )  nakanuggnem nagned nakukalid atad sisilanA .  namagarek sisilana

.)AVONA(   
rad lisaH  awhab nakkujnunem ini naitilenep i  naadebrep tartsbus  

 gnay huragnep nakirebmem  tagnas .naukalrep ratna atayn adebreb   rulet halmuJ
 halmuj nagned )utab tartsbus( A naukalrep adap tapadret iggnitret )satidnukef(

atar -  C naukalrep adap hadneret gnay nakgnades ,ritub 383.3 rasebes atar
P .ritub 627.1 rasebes )kodnog gnece tartsbus(  naadebre tartsbus   aguj ataynret

ep nakirebmem  adebreb gnay huragn tagnas   atayn  ayaD .satet ayad padahret
atar halmuj nagned )utab tartsbus( A naukalrep adap iggnitret )RH( satet -  atar

 )kodnog gnece tartsbus( C naukalrep adap hadneret nakgnades %33,48 rasebes
 .%31,66 rasebes itilenep amales ria satilauK  kutnu lamitpo satab malad hisam na

 napudihek  naki lukaC redaW  aratna rasikreb uhus utiay , 26,32 - 29,42 0  Hp ,C
13,7 aratna rasikreb -  ,34,7 ( OD turalret negisko  ) 44,5 aratna rasikreb – l/gm 33,6 . 

tartsbus naanuggneP   adebreb gnay  ataynret  huragnep nakirebmem
ahret  pad  )RH( satet ayad nad )satidnukef( rulet halmuj  naki w  reda lukac  nad  

 kiabret lisah  helorepid  A naukalrep adap  utiay  nagned utab tartsbus  .
 lisah nakrasadreB p ini naitilene naknarasid ,   gnatnet natujnal naitilenep nakukalid

uku nagned utab tartsbus huragnep dahret adebreb gnay nar  nalisahrebek pa
 naki nahajimep w  reda c ( luka .)sutatonib suitnuP  

  
 

 
 

 

 

 



 

 
 

RATNAGNEP ATAK  

 

 hareguna alages sata TWS hallA taridahek rukuys ijup pacugnem nagneD

ainurak nad - ayN  , silunep   nakiaseleynem tapad nagned ispirks naropal  luduj : 

“  nakI nahajimeP nalisahrebeK padahreT adebreB gnay tartsbuS huragneP

( lukaC redaW sutatonib suitnuP )” gnay ,   kutnu tarays utas halas nakapurem

nanakireP satlukaF id nanakireP anajraS raleg helorepmem  natualeK umlI nad  

.gnalaM ayajiwarB satisrevinU  

eles satA s naropal aynias  hisak amiret nakpacugnem silunep ini ispirk

 adapek .forP  .rI  M ideosra , .hP  D  gnibmibmep nesod ukales d 1 a  .rI .rD n

 SM ,ododiW irS onehaM  gnibmibmep nesod ukales  2  asaitnanes gnay

 ayniaseles iapmas lasoporp nataubmep sesorp irad gnibmibmem .ini naropal  

 naropal nasilunep malad iradaynem siluneP ispirks   ini  tapadret hisam

nagnarukek o ,  ,uti anerak hel  silunep nohomem  faam   nad  agomes parahreb

 naropal ispirks  taafnamreb tapad ini .      

 

 

 ,gnalaM 5102 iraunaJ  

                                 

siluneP  

  



 

 
 

HISAK AMIRET NAPACU  

 

 sata hisak amiret napacu niales nakpacuid satnap hibel gnay atak adaiT

:adapek hisak amiret nakiapmaynem siluneP .ini ispirks ayniaseles  

.1  imhayruN ubI nad aM .A nukimaS kapaB atnicret aut gnarO   ulales gnay

sulut nagned aynaod nad ,iretam ,lirom nagnukud nakirebmem  ,  audek

 kakak ysA zdifaH ruN .huM - iqidiyS .T.S ,  itutsA iwD imatU ruN nad  .dmA ,

.peK  ,nagnukud ,tagnames sata  nad   silunep nakratnagnem malad aod

.ini ispirks nad iduts nakiaseleynem tapad aggnihes  

.2   kapaB D.hP ,ideosraM .rI .forP ,.   nad I gnibmibmep nesod ukales

SM ,ododiW irS onehaM .rI .rD kapaB ,.   gnay ,II gnibmibmep nesod ukales

mib nakirebmem rabas nagned asaitnanes nagnib  nad   atres nahara

silunep adapek ispirks naropal nasilunep malad isavitom .  

.3   alapek atres gnapalid gnibmibmep ukales .PM ,iP.S ,iduyhawsI kapaB

 awaJ ,naurusaP nalubmU rawaT riA ayadiduB nagnabmegneP TPU

.rumiT  

.4  es atres gnukudnem halet gnay mamU luriaH  inamenem rabas asaitnan

.ispirks naiaseleynep malad  

.5  redaW miT  tabahas nad akitnaR nagnaujrepes -  srekoC atnicret tabahas

 ,naivoN ,ardnI ,airtaS ,yqziR ,nurjA ,edA ,irA ,idniW ,adniD ,uyA ,atiggnA(

.)feirA nad ,ayrA ,ydneW  

.6   nariareP ayadiduB ,nagilooH PB 0102 natakgnA  

.7   utasrep utas naktubes silunep tapad kadit gnay kahip hurules adapeK

.silunep adap isavitom nad nautnab nakirebmem sulut nagned gnay  

 ,gnalaM 5102 iraunaJ  

siluneP  



 

 
 

ISPIRKS SATILANISIRO NAATAYNREP  

 

 ispirks malad awhab nakataynem ayas ini nagneD  ini silut ayas gnay

raneb -  nauhategnep gnajnapes nad iridnes ayas ayrak lisah nakapurem raneb

 naktibretid uata silutid hanrep gnay tapadnep uata ayrak tapadret kadit aguj ayas

 malad naktubesid nad ini haksan malad silutret gnay ilaucek nial gnaro helo

atfad .akatsup r  

 lisah ini ispirks nakitkubid tapad uata itkubret irah naidumek alibapA

.tubesret nataubrep sata isknas amirenem aidesreb ayas akam ,nakalpij  

 

 

 

 

 

 

 

 

 

 

 

 

M gnala , 
siluneP  

 
 

HAMMU LUTAWSIN NURIOHK  
MIN  . 540111105080501  

 



 

 
 

ISI RATFAD  

 

namalaH  

NASAKGNIR  ................................ ................................ ................................ ..   vi  

RATNAGNEP ATAK  ................................ ................................ ......................   v 

HISAK AMIRET NAPACU ................................ ................................ ..............   iv  

ISPIRKS SATILANISIRO NAATAYNREP  ................................ ......................   iiv  

ISI RATFAD  ................................ ................................ ................................ ...   iiiv  

 RATFAD RABMAG  ................................ ................................ ........................   x 

 RATFAD LEBAT  ................................ ................................ ............................   ix  

 RATFAD NARIPMAL  ................................ ................................ .....................   xii 

NAULUHADNEP .1  
gnakaleB rataL  1.1  ................................ ................................ ....................   1 

halasaM nasumureP  2.1  ................................ ................................ ...........   2 
naitileneP naujuT  3.1  ................................ ................................ ................   3 

sisetopiH  4.1  ................................ ................................ .............................   3 
naitileneP naanugeK  4.1  ................................ ................................ ...........   4 

naanaskaleP utkaW nad tapmeT  4.1 ................................ .........................   4 
 

AKATSUP NAUAJNIT .2  
( lukaC redaW nakI igolofroM nad isakifisalK  1.2 sutatonib suitnuP ) ..........   5 

narabeyneP hareaD nad tatibaH  2.2  ................................ .........................   6 
nakaM naasaibeK nad nakaP  3.2  ................................ ..............................   6 

  4.2 iskudorpeR  ................................ ................................ ..........................   8 
nahajimeP malad tartsbuS  5.2  ................................ ................................ ..   11  

tartsbuS kitsiretkaraK  6.2  ................................ ................................ ..........   11  
 kujI 1.6.2  ................................ ................................ ............................   11  

( kodnoG gnecE 2.6.2 sepissarc ainrohhciE ) ................................ ........   21  
utaB 3.6.2  ................................ ................................ ............................   31  
satidnukeF  7.2  ................................ ................................ ..........................   41  
riA satilauK  8.2  ................................ ................................ ..........................   41  

uhuS 1.8.2  ................................ ................................ ...........................   41  
)Hp( naamasaeK tajareD 2.8.2  ................................ ............................   51  

skO 3.8.2 )OD( turalreT negi  ................................ ................................   51  
 

NAITILENEP EDOTEM .3  
1.3  nahaB nad talA  ................................ ................................ ....................   71  

3 1.1.  naitileneP talA  ................................ ................................ ............   71  
2.1.3  naitileneP nahaB  ................................ ................................ ........   81  



 

 
 

naitileneP edoteM  2.3  ................................ ................................ ................   81  
  3.3 naitileneP nagnacnaR  ................................ ................................ .........   91  
  4.3 naitileneP rudesorP  ................................ ................................ .............   12  

naitileneP rulA 1.4.3  ................................ ................................ ............   12  
 2.4.3  hadaW napaisreP natalareP nad  ................................ ................   22  
 2.4.3 tartsbuS nad aideM napaisreP  ................................ ...................   22  

4.3 lukaC redaW nakI kudnI narabeneP 3.  ................................ ...........   22  
naitileneP naanaskaleP 4.4.3  ................................ ..............................   22  

  5.3 ijU retemaraP  ................................ ................................ ......................   32  
1.5.3  amatU retemaraP  ................................ ................................ .......   32  

 .a satidnukeF  ................................ ................................ .............   32  
)RH( sateT ayaD .b  ................................ ................................ ....   32  

2.5.3   gnajnuneP retemaraP )riA satilauK(  ................................ ...........   32  
  6.3 ataD asilanA  ................................ ................................ ............................   42  

 
NASAHABMEP NAD LISAH .4  

 1.4  amatU retemaraP  ................................ ................................ ................   52  
 1.1.4 satidnukeF  ................................ ................................ ..................   52  

 )RH( sateT ayaD 2.1.4  ................................ ................................ ........   82  
2.4  gnajnuneP retemaraP  ................................ ................................ .........   13  

uhuS 1.2.4  ................................ ................................ ...........................   13  
2.2.4  Hp  ................................ ................................ ..............................   33  
3.2.4  ( OD negyxO devlossiD ) ................................ ..............................   43  

 
5  . NARAS NAD NALUPMISEK  

 1.5 nalupmiseK  ................................ ................................ ..........................   63  
naraS 2.5  ................................ ................................ ................................ ...   63  

 
AKATSUP RATFAD  ................................ ................................ .......................   73  

 
NARIPMAL  ................................ ................................ ................................ ....   14  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

RABMAG RATFAD  

 
rabmaG  namalaH  

.1  lukaC redaW nakI  ................................ ................................ ....................   5 

.2  nagnasgnaR emsinakeM  ................................ ................................ .........   9 

.3  kujI  ................................ ................................ ................................ ...........   21  

.4  kodnog gnecE  ................................ ................................ ..........................   31  

.5  utaB  ................................ ................................ ................................ .........   41  

.6  naitileneP haneD  ................................ ................................ .....................   02  

.7  naitileneP rulA  ................................ ................................ .........................   12  

.8   halmuJ margaiD )satidnukeF( ruleT  ................................ .........................   62  

.9  )RH( sateT ayaD margaiD  ................................ ................................ .......   92  

.01  naitileneP amaleS eroS nad igaP uhuS margaiD  ................................ .....   23  

.11  naitileneP amaleS eroS nad igaP Hp margaiD  ................................ .........   33  

.21  naitileneP amaleS eroS nad igaP OD margaiD  ................................ ........   53  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

LEBAT RATFAD  
 

lebaT   namalaH  

.1   nagnacnaR naukalreP  ................................ ................................ .............   02  

.2  paiT adap lukaC redaW nakI )satidnukef( ruleT halmuJ natamagneP ataD -
)rituB( naukalreP pait  ................................ ................................ ...............   52  

.3  lukaC redaW nakI )satidnukeF( ruleT halmuJ magaR kidiS  .....................   62  

.4  lukaC redaW nakI )satidnukeF( ruleT halmuJ TNB ijU ataD  .....................   72  

.5   sateT ayaD natamagneP ataD paiT adaP lukaC redaW nakI ruleT )RH( - 
)%( naukalreP pait  ................................ ................................ ...................   82  

.6  lukaC redaW nakI ruleT )RH( sateT ayaD magaR kidiS  ...........................   03  

.7  lukaC redaW nakI ruleT )RH( sateT ayaD TNB ijU ataD  ..........................   03  

.8  ataR ataD - ( naitileneP amaleS igaP uhuS atar o )C  ................................ ...   13  

.9  ataR ataD - amaleS eroS uhuS atar  ( naitileneP o )C  ................................ ...   13  

.01  ataR ataD - )l/gm( naitileneP amaleS igaP Hp atar  ................................ ....   33  

.11  ataR ataD - )l/gm( naitileneP amaleS eroS Hp atar  ................................ ....   33  

.21  ataR ataD - )l/gm( naitileneP amaleS igaP OD atar  ................................ ...   43  

.31  ataR ataD - )l/gm( naitileneP amaleS eroS OD atar  ................................ ...   43  

.41   narasiK nagnidnabreP  narasiK nagned naitileneP amaleS riA satilauK

lukaC redaW nakI kutnu lamitpO riA satilauK  ................................ ...........   53  

 

 

 

 



 

 
 

NARIPMAL RATFAD  
 

naripmaL  namalaH  

.1  naitileneP nahaB nad talA  ................................ ................................ ........   14  

.2  lukaC redaW nakI )satidnukeF( ruleT halmuJ ataD nagnutihreP  ..............   34  

.3  ruleT halmuJ satilamroN ijU  lukaC redaW nakI )satidnukeF(  ...................   44  

.4  lukaC redaW nakI )satidnukeF( ruleT halmuJ magaR kidiS  .....................   54  

.5  lukaC redaW nakI )RH( sateT ayaD ataD nagnutihreP  ............................   74  

.6  lukaC redaW nakI )RH( sateT ayaD satilamroN ijU  ................................ ..   84  

.7  lukaC redaW nakI )RH( sateT ayaD magaR kidiS  ................................ ....   94  

 

 

 

 

 

 

 

 

  



 

 
 

.1  NAULUHADNEP  

 

1.1  gnakaleB rataL  

  tagnas gnay rawat nariarep ikilimem gnay arageN nakapurem aisenodnI

 .rawat ria naki sinej iagabreb ayadidub ahasu malad raseb isnetopreb nad saul

 ,kudaw ,iagnus( mumu nariarep itupilem iridnes aisenodnI nariarep ayad rebmuS

 .ratkeh 099.506 nahal saul latot nagned malok nad ,)idap anim( hawas ,)awar

 nagned )idap anim( hawas ,ratkeh 096.141 ratikes saul ikilimem mumu nariareP

 nad otnatsaymirP( ratkeh 008.573 saules malok nariarep nad ratkeh 005.88 saul

.)6002 ,kinuN  

 redaw nakI  ( lukac sutatonib suitnuP  id naki sinej utas halas nakapurem )

 id nakumetid kaynab ,iggnit simonoke ialinreb gnay aisenodnI rawat nariarep

 irad lisaH .hinrej aynria gnay nakoles nupuam iagnus ,kudaw ,malok ,uanad

 hisam ini taas iapmas ,ini naki nataafnamep  nataigek irad helorepid

 ayapu ada muleb nad mala irad nakosap nakladnagnem inkay napakgnanep

 taas adap nakukalid aynasaib ini naki napakgnaneP .aynnakayadidubmem kutnu

 nakukalid tapad naki ayadrebmus nairatselek agajnem ayapU .najuhgnep misum

tagnep nagned  isamrofni aparebeb helo gnajnutid gnay naalolegnep nad naru

 danog nagnatamek takgnit nad nimalek sinej naijak itupilem iskudorper igoloib

 igoloib irad rasad nauhategnep nakapurem tapad aynisakilpa malad aggnihes

 .)7002 ,anaiD( ayniskudorper  

 p nahubmutreP  igetarts adap gnutnagret tagnas mala id naki isalupo

 najuh misum amaleS .nagnukgnil nahaburep irad snopser nad iskudorper

 haread ek aggnih namaladep nariarep ikusamem aynmumu adap naki ,)rijnab(

awar - s halas halada nahajimeP .nahajimep nakukalem kutnu awar  sesorp irad uta

 nagnatamek takgnit ,satilauskes itupilem aynnial sesorp nad ,naki iskudorper

 satidnukeF .satidnukef nad )GKI( danog nagnatamek skedni ,)GKT( danog



 

 
 

 kutnu gnitnep nanarep gnagemem gnay esaf utas halas nakapurem

d nagned isalupop nakgnusgnalem  .aynakimani  

   ,iladnekret kadit gnurednec mumu nariarep id redaw napakgnaneP

 adap gnaraj kadiT .nayalen igab satiroirp nakapurem napakgnat lisah anerak

 tapad ini laH .pakgnatret tuki aguj hajipreb pais nad danog gnatam gnay naki

trep nanurunep nakbabeynem  naka gnay asam adap anerak ,isalupop nahubmu

 .kiteneg nanurunep idajret uata hanup tapad tubesret naki naadarebek gnatad

 nad tatibah naalolegnep iulalem nakiratselid ulrep ini naki sinej ,uti babes helO

isamrofni nakulrepid aggnihes ,lanoisar gnay isalupop   naadaek gnatnet atad nad

.)1102 ,ansiL( ayniskudorper  

  hineb naklisahgnem kutnu naujutreb nakukalid gnay ayadidub ahasU

 hadum nad uynitnok araces kosapid tapad gnay nial aratna ,satilaukreb

 amaturet ,lukac redaw naki ayadidub gnatnet isamrofnI .uakgnajid  ianegnem

 anerak helO .nakisakilbupid kaynab muleb aynnahajimep sesorp nad satidnukef

 agajnem kutnu tubesret naki nahajimep nad satidnukef gnatnet itiletid ulrep uti

.redaw naki ismusnok nahutubek ihunemem kutnu nad nairatselek  

 
2.1  halasaM nasumureP  

  rawat nariarep satidomok utas halas nakapurem lukac redaw nakI

 redaW nakI .ismusnok naki iagabes simonoke ialin ikilimem gnay aisenodnI

 tabika aynisalupop nanurunep irad ignudnilid ulrep gnay kimedne naki kusamret

utubek( iridnes uti aisunam sativitka irad  naki nad )inaweh nietorp naka nah

 .malad ulalret kadit gnay rilagnem gnay nariarep adap nakumetid kaynab redaW

 araces aggnihes takgninem nikames nuhat ek nuhat irad redaw naki naatnimreP

ahutubek nahunemep numaN .nakayadidubid kutnu laisnetop pukuc imonoke  n

 naatnimrep nahutubek ihunemem kutnU .rail mala irad tapadid hisam redaw naki

 naki rulet tafis nupadA .iskudorp natakgninep nagned igniriid ulrep ,takaraysam



 

 
 

 tartsbus nakirebid naujuT .tartsbus nakhutubid aggnihes ,lepmenem utiay redaw

aidem iagabes utiay   nagned iauseS .rulet nalepmenep tapmet kutnu utnab

 tapad ataynret kuji tartsbus naanuggnep awhab ,)8002( inayhdA naataynrep

 redaw naki rulet anerak ,rulet aynlepmenem tapmet aidem iagabes nakanugid

alad narepreb kuji tartsbus naanuggneP .evisehda tafisreb  .nahajimep sesorp m  

  nalisahrebek padahret adebreb gnay tartsbus huragnep gnatnet naitileneP

 gnay tartsbus iuhategnem kutnu nakukalid ulrep lukac redaw naki nahajimep

 naklisahgnem kutnu kiab gnilap etar gnihctah   .lukac redaw naki )RH(

d naiaru nakrasadreB  tukireb iagabes halasam aparebeb naksumurid tapad satai

: 

  nalisahrebek padahret adebreb gnay tartsbus huragnep anamiagaB

 nahajimep lukac redaw naki  ayad nad satidnukef helo nakkujnutid gnay ,

?aynsatet  

  irad helorepid gnay satet ayad nad satidnukef anamiagaB  lukac redaw naki

?adebreb gnay tartsbus nagned  

 
naitileneP naujuT 3.1  

  padahreT adebreB gnay tartsbuS huragneP gnatnet naitilenep irad naujuT

 : halada lukac redaw nakI nahajimeP nalisahrebeK   

  huragnep iuhategnem kutnU  tartsbus  nalisahrebek padahret adebreb gnay

 nahajimep  ayad nad nad satidnukef helo nakkujnutid gnay ,lukac redaw naki

.aynsatet  

  naki satet ayad nad satidnukef iuhategnem kutnU  kiabret lukac redaw  nagned

.adebreb gnay tartsbus  

 
4.1  sisetopiH  



 

 
 

H0  :   adap huragnepreb kadit adebreb gnay tartsbus nairebmep agudiD

 naki nahajimep nalisahrebek .lukac redaw  

H1  :   adap huragnepreb adebreb gnay tartsbus nairebmep agudiD

 naki nahajimep nalisahrebek .lukac redaw  

 
naitileneP naanugeK 5.1  

 aanugeK  halada ini naitilenep n  huragnep gnatnet isamrofni iagabes

 tartsbus  naki nahajimep nalisahrebek padahret adebreb gnay  nad lukac redaw

.satidnukef takgnit gnatnet isamrofni iagabes aguj  helo iuhatekid tapad aggniheS  

 gnatnet takaraysam nupuam lukac redaw naki inatep aynsusuhk naki inatep arap

 tartsbus huragnep  nahajimep nalisahrebek padahret adebreb gnay  redaw naki

 .lukac  

 
naanaskaleP utkaW nad tapmeT 6.1  

 rawaT riA ayadiduB nagnabmegneP TPU id nakanaskalid ini naitileneP

 .4102 lirpA nalub adap rumiT awaJ ,naurusaP ,nalubmU  

 

  



 

 
 

.2  AKATSUP NAUAJNIT  

 

1.2   lukaC redaW nakI igolofroM nad isakifisalK ( sutatonib suitnuP ) 

 naki isakifisalK W  reda C  turunem luka itawamhaR  02( 60 ) halada   iagabes

:tukireb  

 saleK   :  secsiP  

 salekbuS   :  ietsoeleT  

 odrO   :   semrofinirpyC  

 odrobuS   :  aedionirpyC  

   ilimaF   :  eadinirpyC  

 suneG  suitnuP  :  

 seisepS    : sutatonib suitnuP  

lakoL amaN   :  .sarepeK nad ,ruetnueB ,gnauleS ,lukac redaW  

 
 
 
 
 
 
 
 

 
.1 rabmaG   lukaC redaW nakI  

 
 nakrasadreb aynsusuhk anraw alop isairav iaynupmem lukaC redaW nakI

kitnib tapadret adum naki utiay ,rumu uata naruku -  gnajnamem gnay talub kitnib

 uti niales ,matih sirag idajnem habureb asawed nikam ,hubut nahagnetrep id

 lakgnap nad gnuggnup piris lakgnap adap matih anrawreb talub kitnib tapadret

.)6002 ,onoyraH( asawed nupuam adum naki adap iapmujid mumu gnay roke  

 nakI W  reda C nad mc 36,21 gnajnap ikilimem luka  rg 91,73 ayntareb  .

 ,naklubmesid tapad ayntulum ,tugnus gnasap 2 ikilimem ,radnubmem ayntureP



 

 
 

 turep piris naalumrep naped id gnuggnup piris naalumrep ,igigreb kadit gnahar

 matih kacreb aparebeb ikilimem ,rubud akum id gnakaleb ek huaj turep piris nad

sreb aynhubut hurules nad kisi  .  noznaG( diolcyc kutnebreb aynkisiS la te  . .)2102  

 
2.2  narabeyneP hareaD nad tatibaH  

 .naakumrep ria id sativitkareb nad pudih gnay naki nakapurem redaw nakI

 hanrep kadit inolokreb pudih ,irah gnais id satifitkareb fitka gnay lanruid naweH

 id iridneynem  redaw nakI .sared ulalret kadit surareb gnay tapmet ,hinrej gnay ria

.)3102 ,ineR( nariarep taked gnay nahubmut ratikes id adareb  

 ,kigalepohteb gnologret lukac redaw naki ,)6002( itawamhaR turuneM

0,6 Hp narasik nagned siport haread rawat nariarep id pudih -  uhus nad 5,6

42 nariarep - 62 0 nakoles id nakumetid tapad ini naki aynmumU .C -  iagnus ,nakoles

 ,anicodnI nariarep id narabeynep haread ikilimem lukac redaw nakI .kabmat nad

 ruetnueb naki narabeyneP .aisenodnI nariarep nad akalaM ,anipilihP ,arupagniS

iarep id  ,awaJ ,saiN ,artamuS ,kobmoL ,ilaB ,adnuS taleS itupilem aisenodnI nar

.gnutileB nad akgnaB ,natnamilaK  

 ,)tartsbus( tatibah isairav aynada ,)9002( orotnaweduyhaW turuneM

sinej namagarek ihuragnepmem ratikes nagnukgnil nad kisif isidnok itrepes -  sinej

 .naki  ,nagnabacrep ikilimem utiay ayajnamatiC iagnuS kitsiretkarak uti nialeS

kolekreb iagnus kana -  tubesret isidnok agudid kames ihubmutid kaynab nad kolek

 fitaler aguj ayajnamatiC iagnuS satinilaS .naki napudihek gnukudnem tagnas

elokret nagned itkubret ,hadner  naki isk lukac redaw   mumu araces gnay

.rawat nariarep id nakumetid  

 
3.2  nakaM naasaibeK nad nakaP  

 uanaD irad gnitnep simonoke naki seiseps halada lukac redaw nakI

 uanaD ilsa naki nakapurem lukac redaw nakI .anipiliF ,oanadniM id nauluB

 halada ini nakI .nauluB uba aynhubuT .sigalepotneb rawat ria naki -  uba



 

 
 

 kitnib tapadreT .turep naigab tacup nad paleg hibel gnuggnup naigab ,nakarepek

 ini nakI .roke naigab id haubes ilaucek ,raseb utigeb kadit gnay aynhubut adap

d aggnares avral ,notknalpooz nakamem raseb naigabes  nahubmut aparebeb na

 odaroD( raluksav .la te  .)2102  

 nad usomatuH  uhaP keA ,kabmoT uhaP keA iagnus id lukac redaw nakI

 kopmolek irad notknalp nakamem kaynab mumu araces nakitobraP iagnus

eaecyhpoirallicaB   nagned itukiid ,)%15,55(  eaecyhporolhC  sinej irad ,)%48,32(

atnonogonoM   sinej ,)%79,6(  arohpoiliC  nakumetid  aguj uti niales ,)%73,5(

 nad naigabes anrecret halet gnay emsinagro aparebeb nad aggnares nagnotop

 gnay emsinagro kopmoleK .%90,5 sutirted kopmolek malad ek nakkusamid

tid tikides gnilap  kopmolek halada nakume eaecyhponayC   %91.3 PI ialin nagned

 gnaromutiS( .la te  .)3102  

 ataynret ”redaw naki“ awhab iuhatekid nauluhadnep ievrus nakrasadreB

 tapad nakhab ,naki sinej aparebeb sata iridret gnay kopmolek nakapurem

,adebreb gnay suneg irad lasareb   suneg irad nial aratna  arobsaR  nad suitnuP  iD .

naki aynilsa tatibah -  apnat ajas imala nakap irad aynah pudih asaibret ini naki

 nakap apnat arahilepid gnay nakI .aisunam irad nahabmat nakap aynada

ynlasim ,imala nakap irad isirtun helorepmem aynah ,nahabmat  nad notknalp a

nakap nakladnagnem nagned aynah pudih tapad naki imala araceS .eagla -  nakap

 nahubmutrep naklamiskamem upmam muleb ada gnay isirtun numan ,tubesret

.)2002 ,ojrahiduB( naki  

 ojhajT turuneM la te  nanakam iaynupmem lukac redaw naki ,)0102( .

 amatu  nad notknalpooz aynpakgnelep nanakam nagned sutirted nad notknalpotif

 redaw naki itrareb ,62,2 rasebes kifort takgnit iaynupmem ini nakI .nahubmut

 .arovinmo tafisreb gnurednec arovibreh naki kusamret acnueliC utiS id lukac

tneb naki nanakam naasaibek lisaH  naki nagned amas evitaler tubesret rue

.nuidaM ,gnineB kudaW id ruetneb  



 

 
 

4.2  iskudorpeR  

  napudihek sulkis malad iatnar atam utas halas nakapurem iskudorpeR

 nagnusgnalek nimajnem naka gnay ,aynnial iatnar atam nagned tiakret gnay

 amales gnusgnalreb patet naka naki adap iskudorper sulkiS .seiseps pudih

rotkaF .lamron hisam iskudorper isgnuf - tkaf  iskudorper sulkis lortnognem gnay ro

 haread id pudih gnay nakI .igoloib nad aimik ,akisif  rotkaf sata iridret nariarep id

 sura ,rutarepmet amaturet iskudorper sulkis lortnognem gnay akisif  rotkaf ,siport

sag itupilem aimik rotkaF .tartsbus nad ria - et sag  igoloib rotkaF .Hp nad turalr

 huragnep iagabreb padahret nopser nad udividni sigoloisif rotkaf itupilem lanretni

 amases isitepmok nad rotaderp ,negotap itupilem lanretske rotkaf nad nagnukgnil

 .)2102 ,hisgninayruS( nial seiseps nagned uata seiseps  

 mutreP  igetarts adap gnutnagret tagnas mala id naki isalupop nahub

 najuh misum amaleS .nagnukgnil nahaburep irad snopser nad iskudorper

 haread ek aggnih namaladep nariarep ikusamem aynmumu adap naki ,)rijnab(

awar -  halada nahajimeP .nahajimep nakukalem kutnu awar  sesorp irad utas halas

 nagnatamek takgnit ,satilauskes itupilem aynnial sesorp nad ,naki iskudorper

 satidnukeF .satidnukef nad )GKI( danog nagnatamek skedni ,)GKT( danog

 kutnu gnitnep nanarep gnagemem gnay esaf utas halas nakapurem

d isalupop nakgnusgnalem  gnay naki adap gnaraj kadiT .aynakimanid nagne

 nakbabeynem tapad ini laH .pakgnatret tuki aguj hajipreb pais nad danog gnatam

  .)1102 ,ansiL( isalupop nahubmutrep nanurunep  

  iripmahgnem natnaj naki niwak misum adap utiay redaw naki iskudorpeR

,aniteb naki   nakI .aynnahusa napaisrep kutnu nuad nakpaisrepmem naidumek

kosoggnem naka aniteb -  nad nahusa nuad hawab naigab adap aynturep kosog

 .isasilitref idajret naidumek aniteb naki adap aynnadab nakkatelem natnaj naki

mek isasilitref sesorp haletes utkaw aparebeB rulet naidu -  ihaubid halet gnay rulet

 naka ruleT .nariarep ratikes id natupmurer uata nuad adap lepmenem naka



 

 
 

62 adap satenem - 3 adap gnanereb ialum avral ,maj 05 -  ,nosleN( naidumek irah 5

 .)4891  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 .2 rabmaG  nagnasgnaR emsinakeM  

  nakapurem nagnukgnil iulalem laynis ,)1002( ajditsuR turuneM

 nad ,atam ,tiluk itrepes naki ardni tala helo pakgnatid gnay ilumits/nagnasgnar

 gnay sumalatopih ek naksuretid naka irosnes faras helo tubesret layniS .gnudih

nagnukgnil nagnasgnaR  

 tartsbuS  
 

katO  
 

sumalatopiH  
 

HRnG nomroH  
 

HR HSF  
)aniteb( HR HL  

)natnaj( HR HSCI  

yratiutiP rajneleK  
 

roiretnA silamixorP lartneV  

)aniteb( HL & HSF  

 )natnaj( HSCI  

sisenegotemaG  



 

 
 

skudorpmem naka sumalatopih naidumek  gnay niportodanog nomroh gnisaeler i

 .niportodanog nomroh iskudorpmem kutnu asifopih rajnelek gnasgnarem tapad

 nad muiravo ujunem naka harad narila iulalem niportodanog nomroH

 gnusgnal rotaidem nakapurem gnay diorets nomroh naraulegnep gnasgnarem

ynidajret .nahajimep a  

  ainogotamreps idajnem muinogotamreps irad natnaj temag nagnabmekreP

 .sisenegoimreps nad sisenegotamreps inkay ,pahat aud iulalem

 idajnem muinogotamreps nagnabmekrep pahat halada sisenegotamrepS

matem halada sisenegoimreps nakgnades ,ditamreps  idajnem ditamreps asofro

 aynkaibgnabmekreb nagned iadnatid sisenegotamreps lawA .aozotamreps

 ikusamem kutnu ,sisotim nagnabmekrep iulalem ilak aparebeb ainogotamreps

 ialumid ,sisoiem nahalebmep idajret ayntujnaleS .remirp tisotamreps pahat

 mosomork nagned  kutnebmem isakilpud nagned itukiid gnay ,nagnasapreb

 tisotamreps aud kutnebmem diolpartet remirp tisotamreps utaS .)n4( diolpartet

 irid halebmem diolpid rednukes tisotamreps utaS .)n2( diolpid gnay rednukes

g nagnabmekreP .)n( diolpah ditamreps aud idajnem  tubesid uata aniteb tema

 nagned ilawaid sisenegoO .muiravo malad id idajret sisenegoo aguj

 kutnu ,sisotim nahalebmep iulalem ilak aparebeb muinogoo aynkaibgnabmekreb

 kutnu ,sisotim nahalebmep idajret ayntujnaleS .remirp tisoo pahat ikusamem

 pahat ikusamem  sisoiem nahalebmep idajret ayntujnaleS .remirp tisoo

 rednukes tisoo II sisoiem iulaleM .I idob ralop nad rednukes tisoo kutnebmem

 helo nakiricid ,sisenegoletiV .II idob ralop nad tisoo idajnem halebmem

rad lasareb gnay amsalpotis emulov aynkaynab habmatreb  gninuk inkay ,les raul i

 kutneb maad itah helo sisetnisid ninegoletiv aguj tubesid uata rulet

nietorpohpsohpopil -  .larecsiv kamel irad dipil isasilibom lisah nad kelpmok muislac

 rulet les malad ek refsnatid nad harad helo awabid rulet gninuk ,ayntujnaleS

es .)8002 ,ayajuF( sisotisodne arac  



 

 
 

5.2  nahajimep malad tartsbuS  

  /tatibah raseb sirag araces ,)4002( otnamratuS nad ansituS turuneM

 nakgnologid tapad hajipreb malad naki paites helo nakhutubid gnay tartsbus

 :idajnem  

)1  naki utiay ,slihpotyhP -  nakhutubmem gnay naki  kutnu )nahubmut( isategev

 .)evisehdA( rulet naklepmenem  

)2  naki utiay ,slihpohtiL -  rasad nakhutubmem aynnahajimep arac gnay naki

utabreb gnay nariarep -  .utab  

)3  naki utiay ,slihpomasP -  nariarep rasad nakulremem aynnahajimep gnay naki

gnadak uata risapreb - p gnadak hubmut raka ada - .nahubmut  

)4  naki utiay ,slihpogaleP -  malokid uata akubret nariarep id aynnahajimep naki

gnayalem naka nahajimep lisah rulet nad - .gnayal  

)5  naki utiay ,slihpocartsO - gnarak id aynnahajimep gnay naki - .gnarak  

  tapad ataynret kuji tartsbus naanuggnep ,)8002( inayhdA turuneM

 redaw naki rulet anerak rulet aynlepmenem tapmet aidem iagabes nakanugid

 malad narepreb kuji tartsbus naanuggneP .evisehda rulet nakapurem lukac

 .nahajimep sesorp  

 
6.2   tartsbus kitsiretkaraK  

1.6.2  kujI  

   gnay matih anrawreb gnay tares halada kuji tares ,)3102( itayruS turuneM

 ,naawemitsiek kaynab ikilimem )2 rabmaG( kuji tareS .nera nohop irad libmaid

 nakhab nuhat nasutar aggnih kusub hadum kadit tewa gnay ayntafis aynaratnaid

hat atres nuhat naubir  tafis ikilimem aguj kuji tares ,acauc alages padahret na

 aneraK .kasurep emsinagro helo anrecid tilus nad ria nahat ,sarek ,sitsale

 asib nakparahid ini tares nataafnamep kaynab tagnas gnay mala id naaidesretek



 

 
 

aklisahgnem aggnihes iskudorp ayaib ignarugnem  nad harum hibel gnay kudorp n

 .nagnukgnil hamar  

 ( kuji tareS atannip agnerA   halet gnay mala tares nakapurem )rreM

 irad sapelret kadit ini naiakameP .lanoisidart araces aynnaiakamep kaynab

tafis gnatnet nauhategnep -  aynnaiakameP .aynsinakem nad sisif tafis  araces

 adap ”salap” ,ria nagniras ,hamur pata ,sartam ,ilamet ilat :itrepes lanoisidart

nial nad ,oraK tada hamur -  ,sarek ,tauk tafisreb kuji tares mumu araceS .nial

 nad ,payar nagnares padahret nahat ,irahatam isaidar padahret nahat ,ria padek

nial - ( .nial  upetiS  .la te .)6002  

 
 rabmaG 3. kujI   

2.6.2   kodnog gnecE ( ainrohcciE  c sepissar ) 

 ria namanat nakapurem kodnog gnece namanat ,)4002( itawaiteS turuneM

 naaideynep ,sisetnisotof nataigek malad naluggnuek aparebeb iaynupmem gnay

 naakumrep gnidnid naigaB .)3 rabmaG( irahatam ranis napareynep nad negisko

asipal ikilimem nuad nad gnatab ,raka  adap aggnihes akep tagnas gnay n

 upmam hisam ria naakumrep hawabid retem 8 iapmas mertske gnay namaladek

taz atres irahatam ranis pareynem -  .ria naakumrep hawabid turalret gnay taz

gnutnak ikilimem aguj aynnuad nad gnatab ,rakA -  aggnihes aradu gnutnak

 upmam  .ria id gnupagnem  

 arah rusnu nagnudnak adap gnutnagret kodnog gnece aimik isisopmoK

 kodnog gnecE .tubesret namanat pares ayad tafis nad ,hubmut ayntapmet

tafis iaynupmem - magol pareynem tapad nial aratna kiab gnay tafis -  ,tareb magol



 

 
 

niales ,adiflus awaynes   nad %5,11 irad hibel nietorp gnudnagnem uti

 ,ningil itrepes aynasolules non irad raseb iggnit hibel gnay asolules gnudnagnem

taz nad ,kamel ,uba -  itnayraH( nial taz .la te  .)2102  

 
 rabmaG 4. gnecE  oG n kod  

    )4102 ,inayajsA( :rebmuS  

3.6.2  utaB  

   raseb naigabeS  gnaras iagabes utnetret tartsbus sinej nakulremem naki

( rekcuS niatnuoM naki itrepeS .nahajimep tapmet kutnu  sumotsotaC

suhcnyhrytalp  tartbsus id rulet kaynab nakraulegnem atres hajimem tapad gnay )

 tafisreb gnay aynrulet ,likirek  evisehda p naktakelid naka  likirek naakumrep ada

 ztluhcS( nahusagnep apnat nakraibid nad .la te  .)2102  

  nahab  aumes  halada  mala  utab ,)5002( ailamA nad idayiR turuneM

larenim tagerga utaus nakapurem nad  imub  karek  nusuynem  gnay -  larenim

races sesorp tabika saregnem halet gnay   ,ukebmem  ,itrepes  imala  a

.aimik sesorp  aynada  nad  padnegnem  ,nakupalep   utab ,ilak utab ,likirek ,risaP

 sesorp anerak kutnebret gnay mala utab halada sarap utab ,sadac

 .iagnus nad ,nigna ,ria helo napadnegnep nad natukgnagnep ,narucnahgnep

 idayiR( )5002 ,ailamA nad  



 

 
 

 
 rabmaG 5. utaB  

 
7.2  satidnukeF  

  rukugnem kutnu iakapid mumu gnilap gnay naruku nakapurem satidnukeF

 rulet halmuj utiay ,gnutihid hadum hibel fitaler anerak ,naki adap iskudorp isnetop

 gnajnap nagned nakgnubuhid gnires hibel satidnukeF .aniteb naki iravo maladid

ak ,tareb nagned adap irad  itrepes kadit licek fitaler aynnatusuynep gnajnap aner

 .)7991 ,eidneffE( hadum nagned gnarukreb tapad gnay tareb  

  nad hubut tareb natakgninep nagned nagnubuhreb satidnukef natakgnineP

adebreb satidnukeF .danog tareb - agnukgnil isidnok nad seiseps pait adeb  gnay n

 aynmumu adap ,raseb satidnukef iaynupmem gnay naki seisepS .adebreb

 iaynupmem gnay seiseps nakgnades nariarep naakumrep haread id hajimem

 naklepmenem uata asgnamep irad aynrulet ignudnilem aynasaib licek satidnukef

artsbus uata namanat adap aynrulet .)6002 ,itawamhaR( aynnial t  

 
8.2  riA satilauK  

1.8.2  uhuS  

  naki nahubmutrep nakutnenem malad gnitnep nanarep iaynupmem uhuS

 lamitpo nahubmutrep gnajnunem kutnu kiab gnay narasik ,ayadidubid gnay

82 halada oC- 23 o  kayal hisam ria uhus naadaek awhab nakkujnunem ini laH .C

 naki ayadidub ahasu nataigek nakukalid kutnu tarays ihunemem nad

 utadnignataT( .la te   .)3102  



 

 
 

  .ria igoloib nad aimik ,akisif sesorp padahret huragnepreb uhus nahabureP

 ikilimem kitauka emsinagrO  gnay )hawab nad sata satab( utnetret uhus narasik

 natakgninep nakbabeynem uhus natakgnineP .aynnahubmutrep igab iakusid

 ayntujnales nad ,ria emsinagro isaripser nad emsilobatem natapecek

nariarep uhus natakgnineP .negisko ismusnok natakgninep naktabikagnem  

01 rasebes 0  helo negisko ismusnok natakgninep aynidajret nakbabeynem C

2 ratikes kitauka emsinagro - .)3002 ,eidneffE( tapil ilak 3  

2.8.2   )Hp( naamasaeK tajareD  

  padahret raseb gnay huragnep iaynupmem Hp uata namasaek tajareD

aggnihes ,kitauka emsinagro napudihek   iakapid nariarep utaus irad Hp ilakgnires

 iagabes ria retemarap aynkurub kiab nakataynem kutnu kujnutep iagabes

 4 Hp aynmumu adap ,rawat ria naki isnarelot muminim sataB .pudih nagnukgnil

b nagned hubmut naka naki isalupop ipateT .11 aynmumiskam satab nad  kia

6 narasik adap -  malad tubesret narasik adap adareb kadit ria Hp ialin akiJ .9

 gnarukreb naka naki nahubmutrep nad iskudorper akam ,amal kaga gnay utkaw

.)9791 ,dyoB(  

  utaus malad pudih tapad kitauka emsinagro ,)9002( ihalaliS turuneM

upmem gnay nariarep  masa aratna isnarelot narasik nagned larten Hp ialin iayn

 kitauka emsinagro napudihek igab laedi gnay Hp .hamel asab nad hamel

7 aratna rasikreb aynmumu -  masa tagnas tafisreb gnay nariarep isidnoK .5,8

pudih nagnusgnalek nakayahabmem naka asab tagnas nupuam   emsinagro

 gnay tareb magol awaynes iagabreb satilibom nakbabeynem naka anerak

.kiskot tafisreb  

)OD( turalreT negiskO 3.8.2  

  emsilobatem igab amatu nenopmok utas halas nakapurem turalret negiskO

saripser sativitka kutnu nakanugid nialeS .nariarep emsinagro  emsinagro aumes i



 

 
 

 malad )iretkab( iarugnep emsinagro helo nakanugid aguj turalret negisko ,ria

idayiraH( nariarep utaus id kinagro nahab isisopmoked sesorp   .la te .)2991  

   isidnok nad rumu ,sinej gnutnagret isairavreb naki negisko nahutubeK

 nakgnidnabid raseb hibel gnay negisko ismusnokgnem aynasaib licek nakI .imala

 nakbabeynem tapad sinork araces negisko naturalek nanuruneP .asawed naki

akgninem aggnihes ,naki adap sserts  ,onoskaciW( naki adap iskefni gnaulep nakt

.)5002  

  



 

 
 

.3  NAITILENEP EDOTEM  

 

naitileneP nahaB nad talA 1.3  

naitileneP talA 1.1.3  

  tartsbuS huragneP gnatnet naitilenep kutnu nakanugid gnay natalareP

( lukaC redaW nakI nahajimeP nalisahrebeK padahreT adebreB gnay   suitnuP

sutatonib :utiay )  

 haub 21 kaynabes mc 63 x 03 x 06 naruku nahajimep muiraukA  

 haub 21 kaynabes naruku rulet nasatenep muiraukA  

  haub 21 kaynabes retem 1 x 2 naruku noteb kaB  

 01 naitiletek( kitilanA nagnabmiT -  2  )rg  

  kaB  

 reseS  

 A re a rot  

 Sela gn  a re a  rot  

 isarea utaB  

 retem OD  

 retem Hp  

 retemomrehT  

  rebmE  

 retnuoc yllatdnaH  

 kokgnaM  

 hisreb paL  

 nolarap apiP  

 potS katnok  

  lm 052 ssalg rekaeB  



 

 
 

 siraggneP  

 latigid aremaK  

  gnaleS  

2.1.3  nahaB - naitileneP nahab   

nahaB - :nial aratna ini naitilenep malad nakanugid gnay nahab  

  naki kudnI w  reda lukac  gnisam naruku nagned roke 42 halmujes -  gnisam

rg 51 tareb nad mc 31 gnajnap  

  kujI  

 kodnog gnecE  

 utaB  

 gniras satreK  

 T tellep nakaP - %52 nietorp nagnudnak nagned 87  

  riA  

  eussiT  

 lebal satreK  

 
naitileneP edoteM 2.3  

 gnay naitilenep edoteM  .latnemirepske edotem halada nakanugid

mem gnay naitilenep sinej nakapurem latnemirepskE a  ,rutagnem( isalupin

 isautis idajnem haimala isautis )nakiladnegnem( lortnognem uata )ayadakerem

irepske naitileneP .naitilenep naujut nagned iauses )nataub( laicifitra  latnem

babes nagnubuh aynada nalupmisek libmagnem itilenep naknikgnumem -  tabika

lebairav aratnaid -  naitileneP .kiripme ayntafis ini nagnubuh nad lebairav

 dilav gnay nalupmisek aynhelorepid naknikgnumem hibel aguj latnemirepske

babes ianegnem )hihas( - d tabika  helo helorepid asib gnay nagned nakgnidnabi

.)0991,nirimA( nial edotem  



 

 
 

 utiay ,gnusgnal isavresbo arac nagned nakukalid atad nalibmagnep kinkeT

 ikidilesid gnay anemonef padahret kitametsis araces natamagnep natatacnep

is malad nakukalid gnay natamagnep kiab  isautis nupuam aynranebes gnay isaut

.)9891 ,damhcaruS( nakadaid susuhk gnay nataub  

 
naitileneP nagnacnaR 3.3   

 pakgneL kacA nagnacnaR halada nakanugid gnay naabocrep nagnacnaR

 utas malad kaca araces adebreb gnay naukalrep nakirebid anamid )LAR(

R .kopmolek  gnay naabocrep kutnu nakanugid pakgnel kaca nagnacna

 nagnacnar aggnihes ,magares gnay naabocrep tapmet uata aidem iaynupmem

 nad ,acak hamur ,muirotarobal naabocrep kutnu nakanugid kaynab pakgnel kaca

.)5991 ,idapusortsaS( nakanretep  

 ,ini naitilenep malaD  aynnakparetid nagned utiay naukalrep iagabes

 naki nahajimep adap )kodnog gnece nad ,kuji ,utab( adebreb gnay tartsbus

 .aniteb 1 nad natnaj 1 utiay 1:1 aynnaki nagnidnabrep nagned lukac redaw

gnisam aniteb nad natnaj nakudnI - najnap nad tareb ikilimem gnisam  amas gnay g

 naukalrep iraD .mc 31 rasebes gnajnap nad rg 51 rasebes ayntareb utiay

 padahret natamagnep atad lisah tahilid tapad tubesret adebreb gnay tartsbus

 gnay )RS( napudihsululek nad )RH( satet ayad ,)satidnukef( rulet halmuj

kac redaw naki naklisahid .lu  

:utiay ini naitilenep malad naukalreP  

 K naukalreP   :   redaw naki isireb gnay muirauka adap tartsbus apnat nairebmeP

.lukac  

A naukalreP   :   redaw naki isireb gnay muirauka adap likirek tartsbus nairebmeP

.lukac  

 B naukalreP   :  dap kuji tartsbus nairebmeP  redaw naki isireb gnay muirauka a

.lukac  



 

 
 

 C naukalreP   :   isireb gnay muirauka adap kodnog gnece tartsbus nairebmeP

.lukac redaw naki  

Ta  leb 1  .  Ra cn a gn a lreP n a uk an 

naukalreP  
nagnalU  

1 2 3 
K 1 K  2 K  3 K  
A 1 A  2 A  3 A  
B 1 B  2 B  3 B  
C C 1 C 2 C 3 

 
   ,ini naukalrep malaD gnisam -  gnisam  ,)tartsbus apnat( lortnok naukalrep

 C naukalrep nad ,)kuji tartsbus( B naukalrep ,)utab tartsbus( A naukalrep

 araces naktapmetid gnay ilak 3 kaynabes nagnalu irebid )kodnog gnece tartsbus(

 .kaca  adap tahilid tapad naabocrep haneD G rabma  .5  

 

 
 
 
 
 
 
 
 

 
 
 

6 rabmaG naitileneP nagnacnaR haneD .  

 : nagnareteK  

          K  lortnoK =  

C ,B ,A  naukalreP =  

  3 ,2 ,1  nagnalU =  

 

C3 K2 K1 A1 
 

B1 B3 A3 B2 

A2 C2 C1 K3 



 

 
 

naitileneP rudesorP 4.3  

.3  4 naitileneP rulA 1.  

.6 rabmaG adap tahilid tapad ini naitilenep adap nakanugid gnay rulA  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

7 rabmaG aitileneP rulA . n 

 adap tartsbus nairebmeP

gnisam -   muirauka gnisam  

nahab nad tala napaisreP  

 kudni iskeleS  

 muiraukA  
 

 nairebmeP

 tartsbus

 gnece

 nairebmeP

 tartsbus

 nairebmeP

 tartsbus

 apnaT

 tartsbus  

RH ialin nagnutihreP  

 kudni narabeneP

aniteb nad natnaj  

satidnukef nagnutihreP  

nahajimeP  

rulet narabeneP  

 ria satilauk natamagneP  



 

 
 

natalareP nad hadaW napaisreP 2.4.3  

 nad hadaw napaisrep nakukalid naitilenep nataigek nakukalem mulebeS

 nakpaisiD .natalarep muirauka   mc 63 x 03 x 06 naruku  .haub 21 kaynabes

nakkatelid uti haletes ,nakgnirekid nad icucid muiraukA   halet gnay tapmet adap

 naidumek ,isarea isalatsni nagnasamep nakukalid ayntujnaleS .nakutnetid

.retil 74 kaynabes ria isiid muirauka  

tartsbuS nad aideM napaisreP 3.4.3  

 gnece nad ,kuji ,utab( tartsbus napaisrep nakukalid ,ria isiid haleteS

haleteS .)kodnog   muirauka maladek nakkatelid naidumek tartsbus nakpaisid

 isireb gnay muirauqa nakgnades ,kuji tartsbus kutnu mc 2 nalabetek nagned

 idajnem ria aggnih uggnutiD .muirauka saul irad hagnetes irebid kodnog gnece

.isalukriser metsis nakanuggnem nagned hinrej  

.3 lukaC redaW nakI kudnI narabeneP 4.4  

 nakukalid ,narabenep nakukalem mulebeS gnippirts   iuhategnem kutnu

 iauses rabetid nakudni naidumeK .nakhajipid pais lukac redaw naki kudni hakapa

gnisam naukalrep nagned -  2 kaynabes utiay nakanugid gnay rabet tadaP .gnisam

.aniteb 1 nad natnaj 1 ,muirauka rep roke  

5.4.3  naitileneP naanaskaleP  

 naanaskaleP w( lawa tareb nagnabminep nagned ialumid naitilenep o  )

 nagned lukac redaw naki gnajnap nad kitilana nagnabmit nakanuggnem nagned

siraggnep nakanuggnem .  rabetid aynnaruku amas gnay lukac redaw naki kudnI

gnisam malad ek - lrep irebid hadus gnay muirauka gnisam  naukalrep inkay ,nauka

 ,kuji tartsbus nairebmep nagned B naukalrep ,utab tartsbus nairebmep nagned A

 apnat lortnok atres ,kodnog gnece tartsbus nairebmep nagned C naukalrep

gnisam nagned tartsbus nairebmep -  redaw naki kudnI .nagnalu ilak 3 gnisam

aka lukac  halet nahajimep sesorp alibapA .aynirah malam adap hajimem n

 ek nakilabmekid nad takgnaid areges surah lukac redaw naki kudni ,iaseles



 

 
 

 aynrulet nakamem naka kudni nakritawahkid anerak kudni naarahilemep malok

 .iridnes  

 rulet ayntujnaleS tem nagned gnutihid  nagnutihrep uata susnes edo

 nakanuggnem nahurulesek araces gnusgnal retnuoc yllatdnah   iuhategnem kutnu

 nakirebid isareA .nasatenep muirauka maladek nakhadnipid nad satidnukef

 rulet nakbabeynem nad utas idajnem lapmuggnem kadit rulet raga tauk araces

 kadit  satenem gnay rulet uti haletes ,maj 42 x 1 satenem naka ruleT .satenem

( satet ayad iuhategnem kutnu launam araces gnutihid etaR gnihctaH  amaleS .)

 eros nad igap )OD nad ,Hp ,uhus( ria satilauk narukugnep nakukalid naitilenep

 .irah  

 irad rihka lisaH  anam tartsbus iuhategnem tapad nakparahid naitilenep

 naki satet ayad nad )satidnukef( rulet halmuj naklisahgnem malad kiabret gnay

lukac redaw . 

 
ijU retemaraP 5.3  

amatU retemaraP 1.5.3  

.a  satidnukeF  

kudni helo naklisahid gnay rulet halmuj halada satidnukeF   .roke rep aniteb

 lukac redaw naki satidnukef takgnit rukugnem kutnu nakanugid gnay retemaraP

.rulet utas rep utas gnutihgnem utiay launam edotem nagned  

.b  ayaD  sateT  )RH(  

 D  satet aya halada   idneffE turuneM .satenem gnay rulet halmuj uata rulet

 RH ,)4002( : ini tukireb iagabes sumur nakanuggnem gnutihid tapad  

 = RH

 

halmuJ

 

 

 

rulet

 

 

 

gnay

 

 

 

satenem

 

halmuJ

 

 

 

rulet

 

 

 

gnay

 

 

 

nakraulekid
 %001 x  

2.5.3  )riA satilauK( gnajnuneP retemaraP  

:tukireb iagabes utiay ria satilauk retemarap narukugneP  



 

 
 

 .retemomret nakanuggnem uhuS  

  Hp .retem Hp nakanuggnem  

 .retem OD nakanuggnem OD  

 
ataD asilanA 6.3  

 nagned kitsitats araces asilanaid naitilenep lisah irad helorepid gnay ataD

 gnay nagnacnar nagned iauses )AVONA( namagarek asilana nakanuggnem

 .)LAR( pakgnel kaca nagnacnar utiay nakanugid  magar kidis atad irad alibapA

 atayn adebreb gnay huragnep nakkujnunem naukalrep awhab iuhatekid

( tnacifingis ( atayn tagnas adebreb uata ) tnacifingis ylhgih  kutnu akam ,)

 atayN adeB( TNB iju nagned naktujnalid naukalrep ratna ialin nakgnidnabmem

.)licekreT  

 

  



 

 
 

.4  ASAHABMEP NAD LISAH N 

 
 

1.4  amatU retemaraP  

)satidnukeF( ruleT halmuJ 1.1.4  

 retemarap kusamret halada lukac redaw naki )satidnukef( rulet halmuJ

 retnuH turuneM .ini naitilenep malad itamaid gnay amatu  .la te  )2991(  malad

 halada satidnukef ,)6002( rumkaM  naka gnay iravo malad gnatam rulet halmuj

 uluhad hibelret atad sisilana nakukalid mulebeS .nahajimep nakraulekid

 haubes nalamronek iuhategnem kutnu )3 naripmaL( satilamron iju nakukalid

d aggnihes lamron atad awhab naktapadid tubesret 3 naripmaL irad ,atad  ata

 rulet halmuj naitilenep lisah atad ayntujnaleS .magar kidis ek naktujnalid tapad

2  lebaT adap tahilid tapad )satidnukef( . 

 .2 lebaT lukac redaw naki )satidnukef( rulet halmuj naitilenep lisah ataD  
pait adap - naukalrep pait  

lreP nauka  
lU nagna  toT la  R ata - ataR  

)ritub(  
1 2 3   

K 0 0 0 0 0 
A 1583  1822  6104  84101  3833  
B 7991  8512  7202  2816  1602  
C 3471  1251  3191  7715  6271  

reteK :nagna  
K naukalrep apnat lortnoK :  
A utab tartsbus nairebmeP :  
B kuji tartsbus nairebmeP :  
C  gnece tartsbus nairebmeP : kodnog  

  atar ialin awhab iuhatekid tapad sata id atad nakrasadreB -  halmuj atar

 rasebes halada iggnitret gnay lukac redaw naki )satidnukef( rulet  ritub 383.3

y  naukalrep itukiid ayntujnales ,)utab tartsbus nairebmep( A naukalrep adap inka

rtsbus nairebmep( B atar nagned )kuji ta -  C naukalrep nad ritub 160.2 atar

atar nagned )kodnog gnece tartsbus nairebmep( -  hadneret ialiN .ritub 627.1 atar

 irebid kadit lortnok naukalrep adap anamid 0 rasebes lortnok naukalrep adap



 

 
 

muj aratna nagnubuh ataD .ilakes amas naukalrep  sinej nagned rulet hal

 adap margaid malad tahilid tapad naukalrep .7 rabmaG  

 
G 8 rabma )satidnukef( rulet halmuj margaiD .  

 
 A naukalrep irad awhab iuhatekid tapad sata id margaid nakrasadreB

nagnalu adap ritub 610.4 rasebes iggnitret rulet halmuj naktapadid  ek -  ,3

ek nagnalu adap ritub 851.2 rasebes B naukalrep nagned itukiid naidumek -  nad 2

ek nagnalu adap ritub 319.1 rasebes C naukalrep -  naukalrep adap nakgnades ,3

 kutnu nakukalid )4 naripmaL( magar kidiS .rulet naklisahgnem kadit lortnok

ep hakapa iuhategnem  naki rulet halmuj padahret huragnep nakirebmem naukalr

.3 lebaT adap tahilid tapad magar kidis lisaH .lukac redaw  

.3 lebaT  lukac redaw naki )satidnukef( rulet halmuj magar kidiS  

rebmuS  
namagareK  bd  KJ  TK  

F ijU  
gnutih F  %5 F  %1 F  

naukalreP  3 52,89145471  380,6608185  **71,42  70,4  95,7  
kacA  8 00,0606291  5,757042     latoT  11  52,85208391      

atayn tagnas adebreb ** :nagnareteK  
 lukac redaw naki )satidnukef( rulet halmuj  magar kidis lisah nakrasadreB

 nairebmep itrareb gnay gnutih F adap atayn tagnas adebreb lisah helorepid

 halmuj padahret atayn tagnas gnay huragnep nakirebmem tartsbus naukalrep

0
005
0001
0051
0002
0052
0003
0053
0004
0054

K A B C

1 nagnalU

2 nagnalU

3 nagnalU

tartsbuS  

)ritub( rulet hal
muJ

 



 

 
 

ilenep aggnihes ,)satidnukef( rulet H amirenem ini nait 1 H kalonem nad 0  .

pait huragnep  iuhategnem kutnu )4 naripmaL( TNB iju nakukalid ayntujnaleS -

 adap itrepes lukac redaw naki )satidnukef( rulet halmuj padahret tartsbus pait

 lebaT 4. 

 lebaT 4  .  naki )satidnukef( rulet halmuj TNB iju lisaH lukac redaw  

 helorepid kiabret gnay tartsbus awhab nakkujnunem sata id TNB iju lisaH

turutreb ayntujnales ;utab tartsbus nagned ,A naukalrep irad -  itukiid turut

 ;kodnog gnece tartsbus nagned ,C naukalrep ;kuji tartsbus nagned ,B naukalrep

 nad .)lortnok( naukalrep apnat  

 .utabreb nad sared sura nagned nariarep id pudih lukac redaw nakI

 nairebmep adap utiay kiabret naukalrep awhab nakkujnunem ini naitileneP

 kutnu namayn gnay tapmet hilimem lukac redaw naki nakanerakid utab tartsbus

neD .aynilsa tatibah nagned iauses hajimem  namayn gnay tapmet aynada nag

 uti nialeS .kaynab gnay halmuj malad rulet nakraulegnem naka lukac redaw naki

 tartsbus adap takelem rulet taubmem rasak nad saul gnay utab naakumrep

 gnay kodnog gnece nad kuji tartsbus nagned adebreb anrupmes nagned

 naakumrep  naitilenep nagned iauses ini laH .tipmes ayntartsbus  rreK  .la te

 eyellaw naki pudih nagnusgnalek nagned rulet awhab nakataynem gnay )7991(

( muertiv muertiv noidetsozitS  hisreb rasak utab tartsbus adap helorepid iggnitret )

k nagned ignilesid ,talub utab nad likire , atar nad -  rulet pudih nagnusgnalek atar

52 eyellaw naki -  takgnit nagned nakgnidnabid ,uanad id likirek tartsbus adap %53

6,0 pudih nagnusgnalek -  nad narotok sata id nakkatelid gnay rulet kutnu %4,2

ataR -  atar
naukalrep  )0( K  )76,5271( C  )7,0602( B  )76,2833( A  isatoN  

)0( K  -       a 
)76,5271( C  **76,5271  -     b 
)76,0602( B  **76,0602  sn 533  -   b 
)76,2833( A  **76,2833  **7561  **2231  - c 

reteK  )atayn adebreb kadit( sn : nagna nad  **  )atayn tagnas adebreb(  
 



 

 
 

02( otnamratuS nad ansituS turuneM .tartsbus sutirted  raseb sirag araces ,)40

 tapad hajipreb malad naki paites helo nakhutubid gnay tartsbus/tatibah

naki utiay slihpotyhP :idajnem nakgnologid -  isategev nakhutubmem gnay naki

naki utiay slihpomasp ,rulet naklepmenem kutnu )nahubmut( -  gnay naki

lremem aynnahajimep gnadak uata risapreb nariarep rasad naku -  adap gnadak

hubmut raka - naki utiay slihpohtil nad ,nahubmut -  aynnahajimep arac gnay naki

utabreb gnay nariarep rasad nakhutubmem -  .utab  

.4 .1  2  D sateT aya  )RH(  

   uata rulet satet ayaD H gnihcta  etaR  )RH(   satilauk rotkaf helo ihuragnepid

 nakukalid )6 naripmaL( satilamron ijU .nagnukgnil nad danog nagnatamek ,rulet

 6 naripmaL .atad haubes nalamronek iuhategnem kutnu atad sisilana mulebes

nalid atad aggnihes lamron utiay atad satilamron iju lisah nakkujnunem  ek naktuj

 adap tahilid tapad )RH( satet ayad naitilenep lisah atad ayntujnaleS .magar kidis

 .5  lebaT  

 .5 lebaT   adap lukac redaw naki rulet )RH( satet ayad natamagnep ataD
pait - )%( naukalrep pait  

lreP nauka  lU nagna  toT la  R ata - ataR  
1 2 3 

K 0 0 0 0 0 
A 6,68  4,58  18  352  33,48  
B 18  6,57  87  6,432  02,87  
C 4,66  86  46  4,891  31,66  

atar ialin awhab nakkujnunem sataid atad nakrasadreB -  satet ayad atar

33,48 rasebes halada iggnitret gnay lukac redaw naki rulet y %  adap inka

 B naukalrep itukiid ayntujnales ,)utab tartsbus nairebmep( A naukalrep

atar nagned )kuji tartsbus nairebmep( -  C naukalrep nad %2,87 rasebes atar

atar nagned )kodnog gnece tartsbus nairebmep( -  ialiN .%31,66 rasebes atar

ay %0 rasebes halada hadneret  nagnubuh ataD .)tartsbus apnat( lortnok adap ink



 

 
 

 tahilid tapad naukalrep sinej nagned lukac redaw naki )RH( satet ayad  aratna

.8 rabmaG adap margaid malad  

 
G  rabma 9  . iD )%( ruleT sateT ayaD marga  

 
atet ayad awhab iuhatekid tapad sataid margaid nakrasadreB  iggnitret s

ek nagnalu adap %6,68 rasebes )utab tartsbus( A naukalrep adap naktapadid -  1

 nagnalu adap %18 rasebes )kuji tartsbus( B naukalrep nagned itukiid naidumek

ek - ek nagnalu adap %86 rasebes )kodnog gnece tartsbus( C naukalrep nad 1 -  .2

aki rulet tafiS  gnay lukac redaw n  evisehda  nasatenep nakbabeynem )lepmenem(

 negisko naaidesretek nimajnem kutnu isarea irebid gnay ria adap nakukalid rulet

 atanidatnamuS turuneM .lapmuggnem kadit rulet raga hagecnem nad turalret

rulet epit nagned tauk gnay isarea ,)1891(  ( takelem tafisreb gnay naki evisehda  )

 nalisahrebek nakutnenem kutnu rotkaf utas halas iagabes raseb nanikgnumek

 hakapa iuhategnem kutnu nakanugid )7 naripmaL( magar kidis lisaH .nasatenep

 redaw naki rulet satet ayad padahret huragnep nakirebmem naukalrep lukac  .

.6 lebaT adap tahilid tapad magar kidis lisaH  

 

0

01

02

03

04

05

06

07

08

09

K A B C

1 nagnalU

2 nagnalU

3 nagnalU

tartsbuS  

satet ayaD
 

)
%( )RH(

 



 

 
 

 lebaT 6  .  satet ayad magar kidiS ( lukac redaw naki rulet )RH   

rebmuS  
namagareK  bd  KJ  TK  

F iju  
gnutih F  %5 F  %1 F  

naukalreP  3 45,54484  15,84161  **31,6553  70,4  95,7  
kacA  8 33,63  45,4        
latoT  11  68,18484          

atayn tagnas adebreb ** :nagnareteK  
 

 lukac redaw naki )RH( satet ayad magar kidis lisah nakrasadreB

 nairebmep itrareb gnay gnutih F adap atayn tagnas adebreb lisah helorepid

 atayn tagnas gnay huragnep nakirebmem tartsbus naukalrep  ayad padahret

H amirenem ini naitilenep aggnihes ,)RH( satet 1 H kalonem nad 0  ayntujnaleS .

pait huragnep iuhategnem kutnu )7 naripmaL( TNB iju nakukalid -  tartsbus pait

 lebaT adap itrepes lukac redaw naki )RH( satet ayad padahret 7. 

Ta 7 leb ataD .  lukac redaw naki rulet )RH( satet ayad padahret TNB ijU  

ataR -  ataR
naukalreP  )0( K  )4,891( C  )6,432( B  )352( A  isatoN  

)0( K  -     
 

a 
)4,891( C  **4,891  -   

 
b 

)6,432( B  **6,432  **2,63  - 
 

c 
)352( A  **352  **6,45  **4,81  - d 

reteK tagnas adebreb( ** : nagna  )atayn . 
 

ynid tapad akam ,tubesret TNB iju lisah nakrasadreB nakata   naturu awhab

lum  ia turutreb kiabret gnay naukalrep -  ,utab tartsbus nagned A naukalrep turut

 kodnog gnece tartsbus nagned C naukalrep ,kuji tartsbus nagned B naukalrep

 halada kiabret gnay aynagitek iraD .)lortnok( naukalrep apnat rihkaret gnay nad

 .utab tartsbus  

et satet ayaD  nahajimep tartsbus helo ihuragnepid lukac redaw naki rul

 kuji nad kodnog gnece itrepes tartsbus halec id pilesret gnay naki rulet anamid

 kaynab rulet aggnihes rulet uakgnajnem kutnu tilus amreps nakbabeynem gnay

t ayad naktabikagnem nad ihaubret kadit gnay  adap nakgnades ,hadner rulet sate

 id adareb anerak hadum nagned rulet uakgnajnem tapad amreps utab tartsbus



 

 
 

 aynsatet ayad nad ihaubret gnay kaynab rulet aggnihes utab naakumrep sata

tkaf itrepes aynnial rotkaf ihuragnepid aguj satet ayad uti nialeS .iggnit  ro

 irad tahilid tapad kadit nad ihaubret gnay rulet nakadebmem kutnU .nagnukgnil

 kadit gnay rulet nakgnades hinrej anrawreb ihaubret gnay rulet ,aynanraw

 )4891( travoH nad hcivoranyoW turuneM .hurek anrawreb ihaubret malad   tidU  te

.la   ,)4102( t anraw awhab  aynlawa gnay halada ihaubid halet gnay rule

 .oirbme nagnabmekrep sesorp anerak tubmel idajnem habureb nad narapsnart

 marub gnay ihaubid kadit gnay nad narapsnart gnay ihaubid hadus gnay ruleT

.hitup nad   itayidiW turuneM  .la te )2991(  malad  )2102( itayirjiH  halet gnay rulet ,

 helo gnukudid akij lamron nagned satenem nad gnabmekreb naka ihaubid

 gnay uhus ,pukuc gnay negisko radak nial aratna kiab gnay nagnukgnil isidnok

.rulet nakitamem tapad gnay emsinagroorkim sabeb gnay hisreb ria nad iauses   

 
2.4  nep retemaraP gnajnu  

 uhuS 1.2.4 (o )C  

  lukup adap alakreb araces uhus narukugnep nakukalid naitilenep amaleS

atar atad naktapadiD .BIW 00.51 lukup nad BIW 00.70 -  uhus nad igap uhus atar

 iuhategnem kutnU .9 lebaT nad 8 lebaT adap tahilid tapad gnay eros

 Hp nagnidnabrep .8 rabmaG adap tahilid tapad naukalrep paites eros nad igap  

.8 lebaT  ataR ataD - ( naitileneP amaleS igaP uhuS atar o )C  

 
 

 

 

naukalreP  
nagnalU  

latoT  ataR - 
atar  1 2 3 

K 09,42  05,42  04,52  08,47  39,42  
A 96,42  66,42  06,42  69,37  56,42  
B 26,42  36,42  06,42  68,37  26,42  
C 66,42  75,42  46,42  78,37  26,42  



 

 
 

.9 lebaT  ataR ataD - ( naitileneP amaleS eroS uhuS atar o )C  

naukalreP  
nagnalU  

latoT  ataR - 
atar  1 2 3 

K 04,52  06,52  09,52  09,67  36,52  
A 59,52  49,52  58,52  57,77  29,52  
B 29,52  19,52  48,52  86,77  98,52  
C 69,52  78,52  68,52  86,77  98,52  

 

 
 .01 rabmaG ataR margaiD - naitileneP amaleS eroS nad igaP uhuS atar  

ataR -  awhab nakkujnunem tubesret naarahilemep aidem adap uhus atar

atar uhus ikilimem )utab tartsbus( A naukalrep adap -  irah igap adap hadneret atar

 uhus ikilimem atar -  narasik mumu araces numaN .irah eros adap iggnitret atar

pait adap naitilenep amales uhus -  gnay narasik malad hisam naukalrep pait

26,32 aratna rasikreb utiay lukac redaw naki naarahilemep kutnu lamitpo 0C-

29,42 0 gnay uhus isautkulf imalagnem kadit nad C   itawamhaR turuneM .iggnit

 haread rawat nariarep id pudih ,kigalepohteb gnologret lukac redaw naki ,)6002(

0,6 Hp narasik nagned siport - 42 nariarep uhus nad 5,6 0C- 62 0  uhus narasiK .C

 .redaw naki adap emsilobatem sesorp uggnaggnem tapad lamitpo kadit gnay

uB  tagnas naki igab mumitpo uhus awhab nakhabmanem )2002( ojrahid

 .mumitpo aguj aynnahubmutrep raga nakulrepid  

 

5,32

42

5,42

52

5,52

62

K A B C

igap uhus

eros uhus

naukalreP  

( uhuS
o

 )C
 



 

 
 

Hp  2.2.4  

 ria )namasaek tajared( Hp narukugnep nakukalid naitilenep amaleS

 irah eros nad BIW 00.70 lukup ratikes irah igap adap alakreb araces  ratikes

 .11 lebaT nad 01 lebaT adap tahilid tapad ria Hp narukugnep lisaH .BIW 00.51

 tahilid tapad naukalrep paites eros nad igap Hp nagnidnabrep iuhategnem kutnU

.01 rabmaG adap  

 .01 lebaT ataR ataD - naitileneP amaleS igaP  Hp atar  

naukalreP  nagnalU  latoT  ataR - atar  
1 2 3 

K 91,7  84,7  62,7  29,12  13,7  
A 32,7  43,7  24,7  99,12  33,7  
B 92,7  63,7  14,7  60,22  53,7  
C 23,7  14,7  54,7  81,22  93,7  

 

 .11 lebaT ataR ataD - naitileneP amaleS eroS Hp atar  

naukalreP  
nagnalU  

latoT  ataR - atar  
1 2 3 

K 13,7  34,7  62,7  99,12  33,7  
A 33,7  83,7  04,7  11,22  73,7  
B 83,7  04,7  24,7  91,22  04,7  
C 04,7  24,7  64,7  82,22  34,7  

 

 
 .11 rabmaG ataR margaiD - naitileneP amaleS eroS nad igaP Hp atar  

52,7

3,7

53,7

4,7

54,7

K A B C

igap Hp

eros Hp

naukalreP  



 

 
 

ataR -  ikilimem C naukalrep adap awhab nakkujnunem eros nad igap Hp atar

 igap adap iggnitret Hp  )tartsbus apnat( lortnok adap nakgnades ,irah eros nad

 amales Hp narasik mumu araceS .irah eros nad igap adap hadneret Hp ikilimem

gnisam adap naitilenep -  lamitpo gnay narasik malad hisam naukalrep gnisam

a rasikreb utiay lukac redaw naki naarahilemep kutnu  13,7 aratn -  turuneM .34,7

 ipat naki helo rirelotid tapad hisam 5 Hp adap )0102( itawaggniM nad asilanoM

 nahubmutrep imalagnem tapad naki numaN .tabmahret naka naki nahubmutrep

5,6 Hp adap lamitpo gnay -  laedi gnay Hp ,)9002( ihalaliS turunem nakgnadeS .0,9

7 aratna rasikreb aynmumu kitauka emsinagro napudihek igab - .5,8  

( OD 3.2.4 negyxO devlossiD )l/gm( )  

  lukup adap alakreb araces OD narukugnep nakukalid naitilenep amaleS

atar naktapadid gnay ataD .BIW 00.51 lukup nad BIW 00.70 -  nad igap OD atar

 gnay eros  iuhategnem kutnU .31 lebaT nad 21 lebaT adap tahilid tapad

 tahilid adap tahilid tapad naukalrep paites eros nad igap OD nagnidnabrep

.21 rabmaG  

.21 lebaT  ataR ataD - )l/gm( naitileneP amaleS igaP OD atar  

naukalreP  
nagnalU  

latoT  ataR - atar  
1 2 3 

K 52,6  03,6  62,6  18,81  72,6  
A 22,6  51,6  32,6  16,81  02,6  
B 92,6  33,6  83,6  99,81  33,6  
C 81,6  42,6  13,6  37,81  42,6  

 

.31 lebaT  ataR ataD - )l/gm( naitileneP amaleS eroS OD atar  

naukalreP  nagnalU  latoT  ataR - atar  
1 2 3 

K 31,5  05,5  07,5  23,61  44,5  
A 05,5  83,5  27,5  16,61  45,5  
B 94,5  47,5  96,5  29,61  46,5  
C 14,5  26,5  48,5  78,61  26,5  

 



 

 
 

 
 .21 rabmaG ataR margaiD - naitileneP amaleS eroS nad igaP OD atar  

ataR - atar ikilimem B naukalrep awhab nakkujnunem tubesret OD atar -  atar

 .irah eros nad igap adap iggnitret OD atar ikilimem lortnok adap nakgnadeS -  atar

 naitilenep amales OD narasik mumu araces numaN .irah eros adap hadneret OD

gnisam adap -  kutnu lamitpo gnay narasik malad hisam naukalrep gnisam

44,5 aratna rasikreb utiay lukac redaw naki naarahilemep – neM .l/gm 33,6  turu

)3002( eidneffE  malad   gnay nariarep id turalret negisko radak ,)6002( itawamhaR

 nakhabmanem )2002( ojrahiduB .l/gm 5 > h alada naki nahubmutrep igab laedi

 nakitahrepid ulrep nariarep malad id turalret negisko radak nalibatsek awhab

sidnok agajnem anug  nad hubmut tapad udividni kutnu kiab gnay nagnukgnil i

 .gnabmekreb  

.41 lebaT   nagned naitileneP amaleS riA satilauK narasiK nagnidnabreP
lukaC redaW nakI kutnu lamitpO riA satilauK narasiK  

riA satilauK   amaleS
naitileneP  lamitpO  

( uhuS o )C   26,42 – 29,52  42 - 62  )6002 ,itawamhaR(  
Hp   13,7 – 34,7  7- )9002 ,ihalaliS( 5,8  

)l/gm( OD   44,5 – 33,6  )3002 ,idneffE( 5 >  
 

 

8,4
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2,5

4,5
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4,6

K A B C
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eros OD

naukalreP  
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NARAS NAD NALUPMISEK  .5  

 

nalupmiseK 1.5  

 aparebeb libmaid tapad akam ,ini naitilenep lisah nakrasadreB

: tukireb iagabes nalupmisek  

  nairebmeP  halmuj padahret huragnepreb tagnas adebreb gnay tartsbus

 tartsbus nakapurem utab tartsbuS .lukac redaw naki satet ayad nad rulet

atar nagned kiab gnilap gnay -  nad ritub 383.3 kaynabes rulet halmuj atar

.%33,48 rasebes rulet satet ayad  

 ilauk natamagnep lisaH  uhus halada naitilenep asam amales ria sat

26,32 0C- 29,42 0 13,7  Hp ;C - l/gm 44,5 )OD( turalret negisko nad ;34,7 -  33,6

 lamitpo nakatakid tapad gnay isidnok malad tubesret ialin anamid l/gm

.lukac redaw naki nahajimep kutnu  

naraS 2.5  

 lisah nakrasadreB  naitilenep nakukalid raga naknarasid ini naitilenep

 adebreb gnay naruku nad sinej nagned utab tartsbus huragnep gnatnet natujnal

.lukac redaw naki nahajimep nalisahrebek padahret  

 

 

  



 

 
 

AKATSUP RATFAD  

 

 .8002 .N ,inayhdA kalireP nad isamrofnI iracneM nafitkaeK  sinsibirgA u
rogoB netapubaK id saiH nakI ayadidubmeP .mlh 631 .rogoB .BPI .  

 
 .0991 .N .T ,nirimA naitileneP anacneR nusuyneM  271 .atrakaJ .sreP ilawajaR .

.mlh  
 

 .4102 .R ,inayajsA  kodnoG gnecE nuaD kartskE isakilpA )sepissarc ainrohciE(  
 amaL nad leveL adap .saR mayA ruleT satilauK padahreT napmiS  

.mlh 85 .rassakaM niddunasaH satisrevinU .ispirkS  
 

 .9791 .E .C ,dyoB dnoP hsiF retaW mraW ni tnemeganaM ytilauQ retaW  .
 .pp 03 .amabalA .akilepO cnI ,retnirP retsaM :tfarC  

 
 .2002 .A ,ojrahiduB sineJ ayadiduB isnetoP nad iskeleS -  redaW nakI sinej

 suneG irad arobsaR  .atrakaruS .SNU .APIMF .satisrevidoiB . 3 522 :)2( -
.032  

 
 .7002 .E ,anaiD redaW nakI danoG nagnatameK takgniT  (  arobsaR

aineatorygra  ) hagneT awaJ netalK koggnoP riA ataM ratikeS id  .
.mlh 57 .atrakaruS .teraM salebeS satisrevinU  

 
 .2102 .oyameD .G .C dna ,serroT .J .A .M ,.L .E ,odaroD  ni msihpromiD lauxeS

 ,hsiF braB dettopS eht fo sepahS ydoB sutatonib suitnuP   ekaL fo
.senippilihP ,oanadniM ni nauluB  .xulfoiB LCAA   5 123 :)5( - .923  

 
 .3002 .H ,idneffE  nad ayadrebmuS naalolegneP igaB riA satilauK haaleT

nariareP nagnukgniL  952 .rogoB .BPI . natualeK nad nanakireP satlukaF .
.mlh  

 
 .7991 .I .M ,eidneffE nanakireP igoloiB  satlukaF .yrotsiH larutaN idutS :I naigaB .

601 .rogoB .BPI .nanakireP  .mlh  
 

 .4002 .I ,idneffE rasaD - rutlukaukA rasaD .mlh 291 .ayadawS rabeneP :atrakaJ .  
 

 .8002 .atnihsuY ,ayajuF nakI igoloisiF .mlh 971 .atrakaJ .aytasahaM idsA TP .  
 

 .2102 .oyameD .G .C dna ,epsoroG .J .J ,serroT .J .A .M ,.M .A .M ,noznaG
 elacS ni noitairaV  ,braB dettopS eht fo sexes neewteb ygolohproM

sutatonib suitnuP   )2481 ,senneicnelaV( )eadinirpyC :iigyretponitcA(  .
 .senippilihP .EEBCPI 44  08 :)71( - .48  

 
 .2991 .odgidiW .B nad ,artupidayruS .N .N .I ,.S ,idayiraH  adoteM igolonmiL

riA satilauK asilanA lukaF .  tutitsnI .natualeK umlI nad nanakireP sat
.mlh 221 .rogoB .rogoB nainatreP  

 
 .2102 .itayahcruN .Y nad ,itutsaH D .E ,itutsaH B .R ,.S ,itnayraH  isatpadA

 kodnoG gnecE imotanA nad igoloisiF igolofroM )sepissarc ainrohciE(   id
 .ramecreT nariareP iagabreB :PIDNU  93 - .64  

 



 

 
 

 .6002 .onoyraH  aoG redaW nakI kirtemofroM idutS rehtnuG sporcim suitnuP(   ,
gnadnU ignudniliD nad kinU gnay )8681 -  .gnadnU  naitileneP tasuP

igoloiB - 15 :)21( .itayaH .leneP .kreB .dG ipiL - .55  
 

 .2102 .M .K ,itayirjiH  nakI avraL lawA nagnabmekreP nad ruleT satilauK
 kebeB upareK )silevitla setpelimorC(   ,nadnaP gnujnaT ,agaS riA aseD id

 .gnutileB   .malA  nauhategneP  umlI  nad  akitametaM  satlukaF
.mlh 8 .kopeD .aisenodnI  satisrevinU  

 
H .J .N ,ttebroC .W .B ,.J .S ,rreK  .D ,hcaeL .H .J ,namsniK .D ,nosnihctu

 .7991 .draW .N dna dleifnatS .L ,retsidduP  sisehtnys A :tatibah eyellaW
 .noitavresnoc rof senilediug htiw egdelwonk tnerruc fo  fo snoitcasnarT

89 :09 yteicoS seirehsiF naciremA eht  
 

 .1102 .irmA .K nad namuriahK .eleL nakI nahinebmeP   :akatsuP aidemorgA
.mlh 91 .atrakaJ  

 
 .6991 .nettihW .T dna .M ,talettoK  htiW aisA ni ytisrevidoiB retawhserF

hsiF ot ecnerefeR laicepS .pp 95 .CD notgnihsaW .knaB dlroW ehT .  
 

 .1102 .ansiL gnauleS nakI iskudorpeR igoloiB  ( rygra arobsaR  ineato )rklb   id
.ibmaJ hepmuK iagnuS  .mlh 21 .gnadaP .saladnA satirevinU  

 
 .6002 .S ,rumkaM subaG nakI ruleT nad satidnukeF   )HCOLB atairts annahC(

.nataleS aretamuS isuM iagnuS narijnaB hareaD  id   .J( nanakireP lanruJ
).icS .hsiF  .  7  452 : )2( – .952  

 
ilanoM   .0102 .itawaggniM .I nad .S .S ,as   ihuragnepmeM gnay  riA  satilauK

  aliN  nakI nahubmutreP ).ps  simorhcoerO(    nad  noteB  maloK  id
.lapreT  625 : )2( 5 seirehsiF laciporT fo lanruJ - .035  

  
 .4891 .J .S ,nosleN droW ehT fo sehsiF yeliW A . - buP ecneicsretnI  noitacil

noS dna yelliW nhoJ .pp 325 .noitidE dn2 .aciremA fo setatS detinU .  
 

 .6002 .kinuN .I nad .M otnatsaymirP sinsiB gnauleP nad isnetoP  arethaB .
.mlh 542 .gnalaM .sserP  

 
 .6002 .I ,itawamhaR ruetnueB nakI iskudorpeR igoloiB kepsA  (  suitnuP

sutatonib   )eadinirpyC ilimaF ,2481 .V .C  narilA hareaD uluH naigaB id
 .taraB awaJ ,gnuwiliC )SAD( iagnuS .mlh 57 .rogoB .BPI .ispirkS  

 
 .3102 .A .R ,ineR  nakI isisopmoK nad gnineP awaR uanaD kiforT sutatS

aynmalaD id sabeB pudiH gnay 1 .gnarameS .IRGP PIKI .ispirkS . .mlh 41  
 

 .5002 .ailamA nad .M ,idayiR I nahaB igolonkeT  .lipiS kinkeT nasuruJ tatkiD .
.mlh 941 .atrakaJ iregeN kinketiloP  

 
 .1002 .ajditsuR nakI nomoreF  natualeK umlI nad nanakireP satlukaF .

 .gnalaM .ayajiwarB satisrevinU  
 

  .5991  .A  ,idapusortsaS    .nainatreP  gnadiB  sitkarP  naabocreP  nagnacnaR
.mlh 35 .atrakaygoY .suisinaK  

 



 

 
 

 .2102  ,reuaxeS .H ,aehR .D ,.L ,ztluhcS  rekcuS niatnuoM :sevitaN ruoY wonK
suhcnyhrytalp sumotsotaC . .8 :8 .rettelsweN relgnA noigeR eladeniP  

 
.4002 .E ,itawaiteS  cE naijaK kodnoG gne   )sepissarc ainrohciE(  iagabeS

 .aidemortiF  .akisiF alakreB  7 11 :)1( - .51  
 

 .9002 .J ,ihalaliS  nagned aynnagnubuH nad riA satilauK sisilanA
.aboT uanaD egilaB nariareP id kitaukA isategeV namagarakenaeK  

.mlh 48 .aratU aretamuS satisrevinU  
 

 ,upetiS .6002 .itaiduS nad ,suraB .D ,gniribmeS .M ,inaitsirhC .E ,.M   isakifidoM
 raniS isaidaR nagned kujI tareS –  isaidaR iasireP kutnu idutS utauS γ

rilkuN  . aimiK sniaS lanruJ  . 01  4 :)1( - .9  
 

 .3102 .hisgninuyhaW .H nad ,suraB .A .T ,.S .T ,gnaromutiS  isarapmoK idutS
 sarepeK nakI nanakaM sineJ )sutatonib suitnuP(   uhaP keA iagnuS id

 natamaceK nakitobraP iagnuS nad usomatuH uhaP keA ,kabmoT
.nataleS ilunapaT uroT gnataB  .natualeK nad nanakireP lanruJ   81 84 :)2( -

.85  
 

  .1891  .K  ,atanidatnamuS ibgnabmekreP  nakI naka –  naarahileP nakI
 .aisenodnI .mlh 75 .rogoB .nanakireP satlukaF .IPAKI .ayaduH artsaS .TP  

 
 .9891 .W ,damhcaruS haimlI naitileneP ratnagneP  .gnudnaB .otisraT tibreneP .

.mlh 682  
 

 .2102 .S ,hisgninayruS kI iskudorpeR retkaraK nad irtemofroM retkaraK  na
 ,kerB sediohpro suitnuP   )2481 ,senneicnelaV( ,sewaT nad  sucinavaj .P  

 )3681 ,rekeelB( hagneT awaJ aggnilabruP gniwalK iagnuS id  .
.mlh 11 .atrakaygoY .adaM hajdaG satisrevinU .isatresiD nasakgniR  

 
 .3102 .itayruS tisopmoK taugneP iagabeS kujI tareS isnetoP   isakilpA kutnu

remiloP gnetneG 862 :hecA adnaB .ewamuskuohL iregeN kinketiloP . - 472  
 

 .4002 .otnamratuS .R nad .H .D ,ansituS .rawaT riA nakI nahinebmeP   :suisinaK
.mlh 35 .atrakaygoY  

 
3102 .sapmoR .R nad ,naraselaK .O ,.F ,utadnignataT  retemaraP idutS .  akisiF

 ,naolelaP aseD ,onadnoT uanaD id nakI ayadiduB laerA adap riA aimiK
asahaniM netapubaK  . nariareP ayadiduB lanruJ  . 1 8 :)2( - .91  

 
 .0102 .saytgninamanreP .E .S nad ,airtaS .H ,.H .W .D ,ojhajT oiB naijaK -
uyneM akgnaR malad nakI ayadrebmuS nad igolonmiL  ledoM nus

gnudnaB ,acnueliC utiS id nakI kotS naucameP  ialaB .rihkA naropaL .
.mlh 43 .nakI ayaD rebmuS nahilumeP tesiR  

 
 .4102 .hgniS .K .D dna ,saD .R ,rehtaR .A .M ,ramuK .P ,yddeR .K .A ,.K .U ,tidU

C fo tnempoleveD lavraL dna cinoyrbmE ,gnideerB decudnI  yllacitir
 hsiF deregnadnE anaras suitnuP   evitpaC rednU )2281 ,notlimaH(

 .noitidnoC .ecneicS tnalP & laminA fo lanruoJ ehT  42  951 :)1( - .661  
 



 

 
 

 .9002 .G ,orotnaweduyhaW  adap evorgnaM nariareP nakI sinej isisopmoK
K gnujU lanoisaN namaT id iagnuS arauM aparebeB gnalgednaP ,nolu -

netnaB  .aisenodnI ooZ . 81  98 : )2( - .89  
 

 .5002 .P ,onoskaciW  nad nahubmutreP padahreT rabeT tadaP huragneP
 meliN nakI pudiH nagnusgnaleK .V.C itlessah sulihcoetsO   gnay

 nagned atariC kudaW id gnupA gniraJ abmaraK malad arahilepiD
notifireP nakaP .mlh 94 .rogoB .rogoB nainatreP tutitsnI .  
  



 

 
 

NARIPMAL  
 

 
 .1 naripmaL  naitileneP nahaB nad talA  

 
1 naitilenep hadaW  2 naitilenep hadaW  

 

  
 kitilana nagnabmiT  kudni iskeleS  
 

 
 )OD ,uhuS ,Hp( ria satilauk talA   utab tartsbuS  
 
 
 
 
 



 

 
 

.1 naripmaL  )natujnaL(  

 
 kuji tartsbuS  kodnog gnecE tartsbuS  

 

 
 T telleP - 87  

 
 

 
 

 
 
 
 
 

 
 
 
 
 



 

 
 

 .2 naripmaL  )satidnukeF( ruleT halmuJ ataD nagnutihreP I  redaW nak lukaC   

 naki )satidnukeF( ruleT halmuJ w  reda lukac  

 naukalreP  nagnalU  ruleT halmuJ  

)utaB( A  
1 1583  
2 1822  
3 6104  

)kujI( B  
1 7991  
2 8512  
3 7202  

)kodnoG gnecE( C  
1 3471  
2 1251  
3 3191  

 

naukalreP  nagnalU  halmuJ  ataR - atar  DS  
1 2 3 

A 1583  1822  6104  84101  3833  36,759  
B 7991  8512  7202  2816  1602  26,58  
C 3471  1251  3191  7715  6271  75,691  

halmuJ  70512   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 .3 naripmaL  )satidnukeF( ruleT halmuJ satilamroN ijU I  redaW nak lukaC  

enO - vorogomloK elpmaS - tseT vonrimS  
  satet_ayad  

N 9 

sretemaraP lamroN a naeM  2222.67  

noitaiveD .dtS  31623.8  

 emertxE tsoM
secnereffiD  

etulosbA  271.  

evitisoP  271.  

evitageN  - 161.  

vorogomloK - Z vonrimS  515.  

2( .giS .pmysA - )deliat  459.  

.lamroN si noitubirtsid tseT .a   
 

)KF( iskeroK rotkaF .)a  

 KF   =  705.12 2 21/  

  =  940.155.264  = 21/ 57,029.545.83  

)KJ( tardauK halmuJ .)b  

 latoT KJ   =  158.3( 2 + 182.2 2 + 610.4 2 + 799.1 2 + 851.2 2 + 720.2 2 + 

347.1 2 + 125.1 2 + 819.1 2  ) – 57,029.545.83  

  =  52,852.083.91  

naukalreP KJ .)c  

 naukalreP KJ   =  ( 841.01 2 + 281.6 2 + 771.5 2 3/)  –  80,432.286.701  

  =  52,891.454.71  

kacA KJ .)d  

 kacA KJ   =   latoT KJ –  naukalreP KJ   

  =  52,852.083.91  –  52,891.454.71  = 00,060.629.1  

 )bd( sabeB tajareD .)e  

bd   =  4 – 1 3 =  

 
 



 

 
 

 .4 naripmaL  )satidnukeF( ruleT halmuJ magaR kidiS I  redaW nak lukaC  
 

rebmuS  
namagareK  bd  KJ  TK  

 ijU F 
gnutih F  %5 F  %1 F  

naukalreP  3 52,89145471  380,6608185  **71,42  70,4  95,7  
kacA  8 00,0606291  5,757042     latoT  11  52,85208391      

atayn tagnas adebreb = ** nagnareteK  

: nagnutihreP  

TK naukalrep   = 

 

KJ

 

bd
 = 

 

71

 

.

 

454

 

.

 

891

 

,

 

52

 

3
 = 80,660.818.5  

TK kaca  = 

 

KJ

 

bd
  =

 

482

 

.

 

184

 

,

 

33

 

8
 = 5,757.042  

F gnutih  = 

 

TK

 

 

 

naukalrep

 

TK

 

 

 

kaca
 = 

 

31

 

.

 

282

 

.

 

225

 

,

 

35

 

06553

 

,

 

71
  = 71,42  

 
  F irad raseb hibel gnutih F ialin helorepid sata id magar kidis lebat iraD

 gnay tartsbus huragnep naklupmisid tapad akam %1 F irad raseb hibel nad ,%5

 adebreb )satidnukef( rulet halmuj padahret   redaW naki lukaC   adebreb tagnas

 nagned naktujnalid akam naukalrep ratna naadebrep iuhategnem kutnU .atayn

:TNB ijU nagnutihreP .TNB iju  

DES  = √

 

2

 

 

 

TK

 

 

 

kaca

 

n
 

DES  = √

 

2

 

 

 

x

 

 

 

042

 

.

 

757

 

,

 

5

 

3
 

DES  = 36,004  
 

 %5 TNB   x )kaca bd( %5 lebat t = DES  
  x 68,1= 36,004  
  = 71,547  
 

 %1 TNB  DES x )kaca bd( %1 lebat t =  
  x 9,2 = 36,004  
  = 38,161.1  
 
 
 
 



 

 
 

4 naripmaL . )natujnaL(  
 

ataR -r  ata
naukalreP  )0( K  )76,5271( C  )7,0602( B  )76,2833( A  isatoN  

)0( K  -    a 
)76,5271( C  **76,5271  -   b 
)76,0602( B  **76,0602  sn 533  -  b 
)76,2833( A  **76,2833  **7561  **2231  - c 

reteK )atayn adebreb kadit( sn : nagna   nad tagnas adebreb( **  )atayn . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 .5 naripmaL  )RH( sateT ayaD ataD nagnutihreP I  redaW nak lukaC  
 

 naki )RH(  sateT ayaD w  reda lukac  

 naukalreP  nagnalU  etaR gnihctaH   )%( RH  
)utaB( A  1 4333  6,68  

 
2 8491  4,58  

 
3 3523  0,18  

)kujI( B  1 8161  0,18  

 
2 1361  6,57  

 
3 1851  0,87  

)kodnoG gnecE( C  1 8511  4,66  

 
2 4301  0,86  

 
3 4221  0,46  

 

lreP nauka  
lU nagna  

toT la  R ata -r ata  
)%(  DS  

1 2 3 
A 6,68  4,58  18  352  33,48  59,2  
B 18  6,57  87  6,432  02,87  17,2  
C 4,66  86  46  4,891  31,66  10,2  

halmuJ  76,222   
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 .6 naripmaL  )RH( sateT ayaD satilamroN ijU I  redaW nak lukaC  

enO - vorogomloK elpmaS - tseT vonrimS  
  satet_ayad  

N 9 

sretemaraP lamroN a naeM  2222.67  

noitaiveD .dtS  31623.8  

 emertxE tsoM
secnereffiD  

etulosbA  271.  

evitisoP  271.  

evitageN  - 161.  

vorogomloK - Z vonrimS  515.  

2( .giS .pmysA - )deliat  459.  
.lamroN si noitubirtsid tseT .a  

 

)KF( iskeroK rotkaF .)a  

 KF   =  76,822 2 21/  

  =  44,882.25  = 21/ 73,753.4  

)KJ( tardauK halmuJ .)b  

 latoT KJ   =  6,68( 2 + 4,58 2 + 18 2 + 18 2 + 6,57 2 + 87 2 + 4,66 2 + 86 2 + 

46 2  ) – 73,753.4  

  =  68,184.84  

naukalreP KJ .)c  

 naukalreP KJ   =  ( 352 2 + 6,432 2 + 4,891 2 3/)  – 73,753.4   

  =  45,544.84  

 KJ .)d kacA  

 kacA KJ   =   latoT KJ –  naukalreP KJ   

  =  68,184.84  –  45,544.84  = 33,63  

 )bd( sabeB tajareD .)e  

bd   =  4 – 1 3 =  

 
 



 

 
 

 .7 naripmaL  )RH( sateT ayaD magaR kidiS I  redaW nak lukaC  
 

rebmuS  
namagareK  bd  KJ  TK  

U F ij  
gnutih F  %5 F  %1 F  

naukalreP  3 45,54484  15,84161  31,6553 **  70,4  95,7  
kacA  8 33,63  45,4        
latoT  11  68,18484          

atayn tagnas adebreb ** :nagnareteK  
 

: nagnutihreP  

TK naukalrep   = 

 

KJ

 

bd
 = 

 

84

 

.

 

544

 

,

 

45

 

3
 = 15,841.61  

TK kaca  = 

 

KJ

 

bd
  =

 

63

 

,

 

33

 

8
 = 45,4  

F gnutih  = 

 

TK

 

 

 

naukalrep

 

TK

 

 

 

kaca
 = 

 

61

 

.

 

841

 

,

 

15

 

4

 

,

 

45
  = 31,655.3  

  F irad raseb hibel gnutih F ialin helorepid sata id magar kidis lebat iraD

 gnay tartsbus huragnep naklupmisid tapad akam ,%1 F irad raseb hibel nad ,%5

)RH( satet ayad padahret adebreb   naki w  reda lukac    .atayn adebreb tagnas

brep iuhategnem kutnU  .TNB iju nagned naktujnalid akam naukalrep ratna naade

:TNB ijU nagnutihreP  

DES  = √

 

2

 

 

 

TK

 

 

 

kaca

 

n
 

DES  = √

 

2

 

 

 

x

 

 

 

4

 

,

 

45

 

3
 

DES  = 47,1  
 

 %5 TNB  DES x )kaca bd( %5 lebat t =  
  x 68,1= 47,1  
  = 42,3  
 

 %1 TNB  DES x )kaca bd( %1 lebat t =  
  x 9,2 = 47,1  
  = 50,5  
 
 
 
 
 
 



 

 
 

7 naripmaL . )natujnaL(  

ataR -r  ata
naukalreP  )0( K  )4,891( C  B )6,432(  )352( A  isatoN  

)0( K  -     
 

a 
)4,891( C  **4,891  -   

 
b 

)6,432( B  **6,432  **2,63  - 
 

c 
)352( A  **352  **6,45  **4,81  - d 

reteK tagnas adebreb( ** : nagna  )atayn . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


