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 NAKI NAHAJIMEP NALISAHREBEK PADAHRET ADEBREB GNAY TARTSBUS HURAGNEP
 REDAW LUKAC  ( sutatonib suitnuP ) 

 
hammU lutawsiN nuriohK 1, M ideosra 2  , ododiW irS onehaM nad 2 

 
kartsbA  

 
( lukac redaw nakI sutatonib suitnuP rawat nariarep id naki sinej utas halas nakapurem )   gnay aisenodnI

.iggnit simonoke ialinreb   nataigek irad helorepid hisam ini taas iapmas ,ini naki nataafnamep irad lisaH
inkay napakgnanep   .mala irad nakosap nakladnagnem  halada ini naitilenep naujuT  huragnep iuhategnem kutnu

 tartsbus padahret adebreb gnay   nahajimep nalisahrebek  nad satidnukef helo nakkujnutid gnay ,lukac redaw naki
 nad aynsatet ayad nad  naki satet ayad nad satidnukef iuhategnem kutnu  kiabret lukac redaw  gnay tartsbus nagned

 .adebreb  ayadiduB nagnabmegneP TPU id nakanaskalid ini naitileneP  awaJ ,naurusaP ,nalubmU rawaT riA
 utiay naukalrep tapme tapadreT .nemirepske edotem halada ini naitilenep malad nakanugid gnay edoteM .rumiT
 ini naitilenep adap itamaid gnay amatu retemaraP .lortnok nad kodnog gnece ,kuji ,utab tartsbus nakanuggnem

 halada  halada itamaid gnay gnajnunep retemarap nakgnadeS .)RH( satet ayad nad )satidnukef( rulet halmuj
 naki naarahilemep aidem adap ria satilauk lukac redaw  ( sutatonib .P  ,Hp ,uhus itupilem gnay )  nad  turalret negisko

anuggnem nagned nakukalid atad sisilanA .)OD(  ini naitilenep irad lisaH .)AVONA( namagarek sisilana nak
let halmuj awhab nakkujnunem satet ayad nad ru  atar halmuj nagned )utab tartsbus( A naukalrep adap iggnitret -

 rasebes atar 383.3   ritub  nad %33,48  . itpo satab malad hisam naitilenep amales ria satilauK  napudihek kutnu lam
 naki lukac redaw  aratna rasikreb uhus utiay , 26,32 0C- 29,42 0 ;C   aratna rasikreb Hp 13,7 - ;34,7   negisko( OD nad

 aratna rasikreb )turalret l/gm 44,5 - l/gm 33,6 . 
 

icnuk ataK  : sutatonib suitnuP  , nahajimep ayad ,  tartsbus ,satet  
 

 )1 ayajiwarB satisrevinU ,natualeK umlI nad nanakireP satlukaFawsisahaM  
)2  ayajiwarB satisrevinU ,natualeK umlI nad nanakireP satlukaF nesoD  

 
 
E  OT SETARTSBUS TNEREFFID FO TCEFF  GNINWAPS  TNEMEVEIHCA  FO REDAW  LUKAC  

HSIF  ( sutatonib suitnuP ) 
  

tcartsbA  
 

W reda  lukac   hsif (  suitnuP sutatonib ) eno si  fo epyt  retawhserf  hsif se  ni  aisenodnI  hcihw   hgih sah
eulav cimonoce  . stluseR  fo  fo noitazilitu eht  siht  hsif  , llits si  devired  morf  seitivitca gnihsif  no yler hcihw   eht

ylppus larutan .  gninwaps rof setartsbus tnereffid fo tceffe eht enimreted ot saw hcraeser siht fo esoprup ehT
 tnemeveihca  fo ihctah dna ytidnucef eht yb detacidni ,hsif lukac redaw n  ytidnucef tseb eht enimreted ot dna etar g

effid htiw hsif lukac redaw fo etar gnihctah dna  .setartsbus tner ehT  detcudnoc saw hcraeser  ta  lacinhceT eht  
noitatnemelpmI  tinU   fo erutlucauqA retawhserF  tnempoleveD  nalubmU  , naurusaP  , avaJ tsaE  .  sdohtem ehT

desu  hcraeser siht ni  saw  eht  erehT .dohtem latnemirepxe  erew  ruof  tnemtaert s taht  esu d enots  setartsbus  , srebif  ,
htnicayh retaw  dna  lortnoc  . sretemarap niam ehT  ni devresbo  yduts siht  saw  fo tnuoma eht  sgge  (  )ytidnucef dna  

etar gnihctah  (  .)RH elihW  gnitroppus  devresbo  retemarap  saw   eht  retaw ytilauq   fo eht  gnimraf hsif   fo aidem
redaw  lukac  (  .P sutatonib ), edulcni hcihw d erutarepmet  , Hp  ,  dna  devlossid  retaw negyxo  ( .)OD   sisylana ataD

saw deilppa  ecnairav fo sisylana  (  .)AVONA stluser ehT  fo  etacidni yduts siht d eht taht  sgge fo tnuoma  dna   eht
tsehgih  ytilibahctah   saw ni  A tnemtaert  (  enots  htiw )etartsbus fo egareva na  383,3  sniarg  dna  33.48 .%   retaw ehT

eht gnirud ytilauq  hcraeser  saw  llits  eht ni  lamitpo  stimil  efil hsif rof   fo redaw  lukac  , taht  erutarepmet eht   egnar
neewteb  26,32 oC- 29,42 o  ;C Hp  morf degnar  13.7 - 34.7  ; dna  OD  (  devlossid negyxo  ) morf degnar  44.5  l/gm - 33.6  

l/gm . 
 
:sdrowyeK sutatonib .P gninwaps , etartsbus ,etar gnihctah ,  

 
 )1  ayajiwarB fo ytisrevinU ,ytlucaF ecneicS eniraM dna seirehsiF fo tnedutS  

)2 ayajiwarB fo ytisrevinU ,ytlucaF ecneicS eniraM dna seirehsiF fo erutceL  



NAULUHADNEP  

gnakaleB rataL  

  gnay aragen nakapurem aisenodnI

 nad saul tagnas rawat nariarep ikilimem

 ayadidub ahasu malad raseb isnetopreb

 ayad rebmuS .rawat ria naki sinej iagabreb

 nariarep itupilem iridnes aisenodnI nariarep

 mumu  saules  ratkeh 099.506  ,kudaw ,iagnus(

 hawas ,)awar es  ratkeh 005.88 saul  ,)idap anim(

 malok nad  ratkeh 008.573 saules nad  t  saul lato

 ratkeh 099.506 nahal otnatsaymirP(   nad

kinuN .)6002 ,  

  utas halas nakapurem lukac redaw nakI

 gnay aisenodnI rawat nariarep id naki sinej

 id nakumetid kaynab ,iggnit simonoke ialinreb

 nakoles nupuam iagnus ,kudaw ,malok ,uanad

 naki nataafnamep irad lisaH .hinrej aynria gnay

 helorepid hisam ini taas iapmas ,ini  irad

 nakladnagnem inkay napakgnanep nataigek

 kutnu ayapu ada muleb nad mala irad nakosap

 ini naki napakgnaneP .aynnakayadidubmem

 nakukalid aynasaib  misum taas adap

 najuhgnep .)7002 ,anaiD(  

 nariarep id redaw napakgnaneP

erak ,iladnekret kadit gnurednec mumu  lisah an

 .nayalen igab satiroirp nakapurem napakgnat

 danog gnatam gnay naki adap gnaraj kadiT

 ini laH .pakgnatret tuki aguj hajipreb pais nad

 nahubmutrep nanurunep nakbabeynem tapad

 gnatad naka gnay asam adap anerak ,isalupop

tapad tubesret naki naadarebek   uata hanup

 ,uti babes helO .kiteneg nanurunep idajret

 iulalem nakiratselid ulrep ini naki sinej

 gnay isalupop nad tatibah naalolegnep

 nad isamrofni nakulrepid aggnihes ,lanoisar

 ,ansiL( ayniskudorper naadaek gnatnet atad

.)1102  

 ukalid gnay ayadidub ahasU  nak

 kutnu naujutreb  hineb naklisahgnem

 .satilaukreb  naki ayadidub gnatnet isamrofnI

 satidnukef ianegnem amaturet ,lukac redaw

 kaynab muleb aynnahajimep sesorp nad

 itiletid ulrep uti anerak helO .nakisakilbupid

 naki nahajimep nad satidnukef gnatnet

tubesret   kutnu nad nairatselek agajnem kutnu

.redaw naki ismusnok nahutubek ihunemem  

 halasaM nasumureP  
  utas halas nakapurem lukac redaw nakI

 gnay aisenodnI rawat nariarep satidomok

monoke ialin ikilimem  naki iagabes si

w nakI .ismusnok  kimedne naki kusamret reda

y  nanurunep irad ignudnilid ulrep gna

rad tabika aynisalupop  uti aisunam sativitka i

I .iridnes w nak  adap nakumetid kaynab reda

 ulalret kadit gnay rilagnem gnay nariarep

 ek nuhat irad redaw naki naatnimreP .malad

 araces aggnihes takgninem nikames nuhat

imonoke   kutnu laisnetop pukuc

 nahunemep numaN .nakayadidubid

 mala irad tapadid hisam redaw naki nahutubek

 naatnimrep nahutubek ihunemem kutnU .rail

 natakgninep nagned igniriid ulrep ,takaraysam

 utiay redaw naki rulet tafis nupadA .iskudorp

ubid aggnihes ,lepmenem  .tartsbus nakhut

 aidem iagabes utiay tartsbus nakirebid naujuT

 iauseS .rulet nalepmenep tapmet kutnu utnab

 awhab ,)8002( inayhdA naataynrep nagned

 tapad ataynret kuji tartsbus naanuggnep

 tapmet aidem iagabes nakanugid

w naki rulet anerak ,rulet aynlepmenem  reda

 kuji tartsbus naanuggneP .evisehda tafisreb

.nahajimep sesorp malad narepreb  

  naitileneP  ini  kutnu nakukalid ulrep

 kutnu kiab gnilap gnay tartsbus iuhategnem

 naklisahgnem satet ayad   .lukac redaw naki

 naksumurid tapad sataid naiaru nakrasadreB

aparebeb  : tukireb iagabes halasam  



  gnay tartsbus huragnep anamiagaB

 nahajimep nalisahrebek padahret adebreb

lukac redaw naki  helo nakkujnutid gnay ,

?aynsatet ayad nad satidnukef  

  gnay satet ayad nad satidnukef anamiagaB

 irad helorepid  lukac redaw naki  nagned

?adebreb gnay tartsbus  

naujuT   naanugeK nad  naitileneP  

  gnatnet naitilenep irad naujuT

 padahreT adebreB gnay tartsbuS huragneP

 nakI nahajimeP nalisahrebeK C redaW  luka

)sutatonib suitnuP(   : halada   

  huragnep iuhategnem kutnU  tartsbus  gnay

 nahajimep nalisahrebek padahret adebreb

 helo nakkujnutid gnay ,lukac redaw naki

.aynsatet ayad nad nad satidnukef  

  ayad nad satidnukef iuhategnem kutnU

 naki satet  kiabret lukac redaw  nagned

.adebreb gnay tartsbus  

  halada ini naitilenep naanugeK iagabes  

 tartsbus huragnep gnatnet isamrofni  gnay

 naki nahajimep nalisahrebek padahret adebreb

 isamrofni iagabes aguj nad lukac redaw

.satidnukef takgnit gnatnet   tapad aggniheS

helo iuhatekid   aynsusuhk naki inatep arap

 takaraysam nupuam lukac redaw naki inatep

net  tartsbus huragnep gnat  adebreb gnay

 nahajimep nalisahrebek padahret  redaw naki

.lukac  

utkaW nad tapmeT   naanaskaleP  

   naitileneP  ini TPU id nakanaskalid  

 ,nalubmU rawaT riA ayadiduB nagnabmegneP

 adap rumiT awaJ ,naurusaP 4102 lirpA nalub  

 
DOTEM E 

talA  nahaB nad   naitileneP  

 malad nakanugid gnay natalareP

 nahajimep muiraukA : nial aratna ini naitilenep

 ,haub 21 kaynabes mc 63 x 03 x 06 naruku

 21 kaynabes naruku rulet nasatenep muirauka

,haub   kaynabes retem 1 x 2 naruku noteb kab

a nagnabmit ,haub 21 tilan 01 naitiletek( ki -  2  

 ,)rg  ,kab a ,reses re a rot  ,  ,rotarea gnales  utab

 ,isarea retem OD t ,retem Hp , retemomreh  ,

 ,rebme  ,retnuoc yllatdnah  pal ,kokgnam

 ssalg rekaeb ,katnokpots ,nolarap apip ,hisreb

.gnales nad ,latigid aremak ,siraggnep ,lm 052  

nahaB -  malad nakanugid gnay nahab

 :nial aratna ini naitilenep  naki kudnI w  reda

lukac   naruku nagned roke 42 halmujes

gnisam -  ,rg 51 tareb nad mc 31 gnajnap gnisam

i e , kuj ( kodnog gnec sepissarC .E  ,utab ,)  satrek

gniras T tellep nakap , -  nagned 87 nagnudnak  

tiay  u ,%52 nietorp  eussit ,ria , lebal satrek nad . 

naitileneP edoteM  

 nakanugid gnay naitilenep edoteM

 latnemirepskE .latnemirepske edotem halada

mem gnay naitilenep sinej nakapurem a  isalupin

 lortnognem uata )ayadakerem ,rutagnem(

 haimala isautis )nakiladnegnem(  idajnem

 naujut nagned iauses )nataub( laicifitra isautis

 latnemirepske naitileneP .naitilenep

 libmagnem itilenep naknikgnumem

babes nagnubuh aynada nalupmisek -  tabika

lebairav aratnaid -  ini nagnubuh nad lebairav

guj latnemirepske naitileneP .kiripme ayntafis  a

 nalupmisek aynhelorepid naknikgnumem hibel

babes ianegnem )hihas( dilav gnay -  tabika

 helo helorepid asib gnay nagned nakgnidnabid

,nirimA( nial edotem  .)0991  

 nakukalid atad nalibmagnep kinkeT

 utiay ,gnusgnal isavresbo arac nagned

ces natamagnep natatacnep  kitametsis ara

 kiab ikidilesid gnay anemonef padahret

 gnay isautis malad nakukalid gnay natamagnep

 gnay nataub isautis nupuam aynranebes

.)9891 ,damhcaruS( nakadaid susuhk  

 



 naitileneP nagnacnaR  

 nakanugid gnay naabocrep nagnacnaR

 kacA nagnacnaR halada  )LAR( pakgneL

 adebreb gnay naukalrep nakirebid anamid

 nagnacnaR .kopmolek utas malad kaca araces

 gnay naabocrep kutnu nakanugid pakgnel kaca

 naabocrep tapmet uata aidem iaynupmem

 kaca nagnacnar aggnihes ,magares gnay

aabocrep kutnu nakanugid kaynab pakgnel  n

 nakanretep nad ,acak hamur ,muirotarobal

.)5991 ,idapusortsaS(  

 iagabes ,ini naitilenep malaD

 tartsbus aynnakparetid nagned utiay naukalrep

 )kodnog gnece nad ,kuji ,utab( adebreb gnay

 nagned lukac redaw naki nahajimep adap

1 utiay 1:1 aynnaki nagnidnabrep   1 nad natnaj

gnisam aniteb nad natnaj nakudnI .aniteb -

 amas gnay gnajnap nad tareb ikilimem gnisam

 gnajnap nad rg 51 rasebes ayntareb utiay

 gnay tartsbus naukalrep iraD .mc 31 rasebes

 atad lisah tahilid tapad tubesret adebreb

let halmuj padahret natamagnep  ru

 nad )RH( satet ayad ,)satidnukef(

 naki naklisahid gnay )RS( napudihsululek

 .lukac redaw  

:utiay ini naitilenep malad naukalreP  

 K naukalreP   :  tartsbus apnat muiraukA   gnay

.lukac redaw naki isireb  

A naukalreP   :   likirek tartsbus nairebmeP

 muirauka adap  isireb gnay

.lukac redaw naki  

 B naukalreP   :   adap kuji tartsbus nairebmeP

 naki isireb gnay muirauka

.lukac redaw  

 C naukalreP   :   gnece tartsbus nairebmeP

 gnay muirauka adap kodnog

.lukac redaw naki isireb  

 ,ini naukalrep malaD gnisam -  gnisam

 naukalrep rtnok  ,B naukalrep ,A naukalrep ,lo

 3 kaynabes nagnalu irebid C naukalrep nad

.kaca araces naktapmetid gnay ilak  

rudesorP  naitileneP  

 natalareP nad hadaW napaisreP  

  nataigek nakukalem mulebeS

 nad hadaw napaisrep nakukalid naitilenep

 nakpaisiD .natalarep muirauka   03 x 06 naruku

 mc 63 x  icucid muiraukA .haub 21 kaynabes

 adap nakkatelid uti haletes ,nakgnirekid nad

 ayntujnaleS .nakutnetid halet gnay tapmet

 ,isarea isalatsni nagnasamep nakukalid

.retil 74 kaynabes ria isiid muirauka naidumek  

 tsbuS nad aideM napaisreP tar  

  napaisrep nakukalid ,ria isiid haleteS

 .)kodnog gnece nad ,kuji ,utab( tartsbus

 naidumek tartsbus nakpaisid haleteS

 nagned muirauka maladek nakkatelid

 nakgnades ,kuji tartsbus kutnu mc 2 nalabetek

 irebid kodnog gnece isireb gnay muirauqa

irad hagnetes   aggnih uggnutiD .muirauka saul

 nakanuggnem nagned hinrej idajnem ria

.isalukriser metsis  

 lukaC redaW nakI kudnI narabeneP  

 ,narabenep nakukalem mulebeS

 nakukalid gnippirts   hakapa iuhategnem kutnu

 .nakhajipid pais lukac redaw naki kudni

 nagned iauses rabetid nakudni naidumeK

gnisam naukalrep -  gnay rabet tadaP .gnisam

 rep roke 2 kaynabes utiay nakanugid

.aniteb 1 nad natnaj 1 ,muirauka  

 naitileneP naanaskaleP  

 lenep naanaskaleP  ialumid naiti

w( lawa tareb nagnabminep nagned o  nagned )

 gnajnap nad kitilana nagnabmit nakanuggnem

 nakanuggnem nagned lukac redaw naki

siraggnep .  amas gnay lukac redaw naki kudnI

gnisam malad ek rabetid aynnaruku -  gnisam

naukalrep irebid hadus gnay muirauka  inkay ,



 ,utab tartsbus nairebmep nagned A naukalrep

 ,kuji tartsbus nairebmep nagned B naukalrep

 gnece tartsbus nairebmep nagned C naukalrep

 nairebmep apnat lortnok atres ,kodnog

tartsbus .  naka lukac redaw naki kudnI

 sesorp alibapA .aynirah malam adap hajimem

 redaw naki kudni ,iaseles halet nahajimep

 nakilabmekid nad takgnaid areges surah lukac

 anerak kudni naarahilemep malok ek

 aynrulet nakamem naka kudni nakritawahkid

.iridnes  

 yntujnaleS  rulet a  nagned gnutihid

 gnusgnal nagnutihrep uata susnes edotem

 nakanuggnem nahurulesek araces  yllatdnah

retnuoc   nad satidnukef iuhategnem kutnu

 .nasatenep muirauka maladek nakhadnipid

 kadit rulet raga tauk araces nakirebid isareA

d utas idajnem lapmuggnem  nakbabeynem na

 42 x 1 satenem naka ruleT .satenem kadit rulet

 gnutihid satenem gnay rulet uti haletes ,maj

 gnusgnal nagnutihrep uata susnes edotem

 nakanuggnem nahurulesek araces  yllatdnah

retnuoc  ( satet ayad iuhategnem kutnu  gnihctaH

etaR itilenep amaleS .)  narukugnep nakukalid na

 eros nad igap )OD nad ,Hp ,uhus( ria satilauk

.irah  

  nakparahid naitilenep irad rihka lisaH

 kiabret gnay anam tartsbus iuhategnem tapad

 )satidnukef( rulet halmuj naklisahgnem malad

lukac redaw naki satet ayad nad . 

ijU retemaraP  

 amatu retemaraP  ini naitilenep malad

satidnukef itupilem   ;)RH( satet ayad nad

nakgnades  p p retemara  itupilem gnajnune

 ,Hp ,uhus  nad  .OD  

 ataD asilanA  

 lisah irad helorepid gnay ataD

 nagned kitsitats araces asilanaid naitilenep

 namagarek asilana nakanuggnem  )AVONA(

 utiay nakanugid gnay nagnacnar nagned iauses

 irad alibapA .)LAR( pakgnel kaca nagnacnar

 naukalrep awhab iuhatekid magar kidis atad

 atayn adebreb gnay huragnep nakkujnunem

( tnacifingis ( atayn tagnas adebreb uata )  ylhgih

tnacifingis  kutnu akam ,)  ialin nakgnidnabmem

 TNB iju nagned naktujnalid naukalrep ratna

.)licekreT atayN adeB(  

 
ASAHABMEP NAD LISAH N 

)satidnukeF( ruleT halmuJ  

 redaw naki )satidnukef( rulet halmuJ

 gnay amatu retemarap kusamret halada lukac

tnuH turuneM .ini naitilenep malad itamaid  re

 .la te  )2991(  malad  satidnukef ,)6002( rumkaM

 gnay iravo malad gnatam rulet halmuj halada

 mulebeS .nahajimep nakraulekid naka

 hibelret atad sisilana nakukalid  uluhad

satilamron iju nakukalid   iuhategnem kutnu

 ,atad haubes nalamronek  haletes  naktapadid

 lamron atad awhab  naidumek  tapad atad

 atad ayntujnaleS .magar kidis ek naktujnalid

 tapad )satidnukef( rulet halmuj naitilenep lisah

1  lebaT adap tahilid . 

1 lebaT  .  rulet halmuj naitilenep lisah ataD
lukac redaw naki )satidnukef(   adap

pait - p pait naukalre  

 
   tapad sata id atad nakrasadreB

atar ialin awhab iuhatekid -  rulet halmuj atar

 iggnitret gnay lukac redaw naki )satidnukef(

 rasebes halada y ritub 383.3  adap inka

 ,A naukalrep B naukalrep itukiid ayntujnales  

atar nagned -   C naukalrep nad ritub 160.2 atar

atar nagned -  hadneret ialiN .ritub 627.1 atar

 adap anamid 0 rasebes lortnok naukalrep adap



 amas naukalrep irebid kadit lortnok naukalrep

 rulet halmuj aratna nagnubuh ataD .ilakes

id tapad naukalrep sinej nagned  malad tahil

 adap margaid 1 rabmaG . 

 
G  rabma 1 ( rulet halmuj margaiD . satidnukef ) 

 tapad sata id margaid nakrasadreB

 naktapadid A naukalrep irad awhab iuhatekid

 adap ritub 610.4 rasebes iggnitret rulet halmuj

ek nagnalu -  nagned itukiid naidumek ,3

B naukalrep   nagnalu adap ritub 851.2 rasebes

ek -  adap ritub 319.1 rasebes C naukalrep nad 2

ek nagnalu -  naukalrep adap nakgnades ,3

 magar kidiS .rulet naklisahgnem kadit lortnok

 naukalrep hakapa iuhategnem kutnu nakukalid

 rulet halmuj padahret huragnep nakirebmem

 naki  tapad magar kidis lisaH .lukac redaw

ilid 2 lebaT adap tah . 

2 lebaT .   rulet halmuj magar kidiS
c redaw naki )satidnukef( luka  

 
 atayn tagnas adebreb ** :nagnareteK  

  magar kidis lisah nakrasadreB

 lukac redaw naki )satidnukef( rulet halmuj

reb lisah helorepid  F adap atayn tagnas adeb

 naukalrep nairebmep itrareb gnay gnutih

 tagnas gnay huragnep nakirebmem tartsbus

 ,)satidnukef( rulet halmuj padahret atayn

H amirenem ini naitilenep aggnihes 1  nad

H kalonem 0  TNB iju nakukalid ayntujnaleS .

pait huragnep  iuhategnem kutnu -  tartsbus pait

 redaw naki )satidnukef( rulet halmuj padahret

 lebaT adap itrepes lukac 3. 

 lebaT 3  .  rulet halmuj TNB iju lisaH
lukac redaw naki )satidnukef(  

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

)atayn tagnas adebreb(  

 nakkujnunem sata id TNB iju lisaH

 irad helorepid kiabret gnay tartsbus awhab

 ayntujnales ;utab tartsbus nagned ,A naukalrep

turutreb -  nagned ,B naukalrep itukiid turut

 naukalrep ;kuji tartsbus  tartsbus nagned ,C

.)lortnok( naukalrep apnat nad ;kodnog gnece  

 nariarep id pudih lukac redaw nakI

 ini naitileneP .utabreb nad sared sura nagned

 utiay kiabret naukalrep awhab nakkujnunem

 nakanerakid utab tartsbus nairebmep adap

met hilimem lukac redaw naki  gnay tap

 tatibah nagned iauses hajimem kutnu namayn

 namayn gnay tapmet aynada nagneD .aynilsa

 rulet nakraulegnem naka lukac redaw naki

 uti nialeS .kaynab gnay halmuj malad

 taubmem rasak nad saul gnay utab naakumrep

rupmes nagned tartsbus adap takelem rulet  an

 gnece nad kuji tartsbus nagned adebreb

 .tipmes ayntartsbus naakumrep gnay kodnog

 naitilenep nagned iauses ini laH  rreK  .la te

(  awhab nakataynem gnay )7991 rulet   nagned

( eyellaw naki pudih nagnusgnalek  noidetsozitS

muertiv muertiv ap helorepid iggnitret )  ad

talub utab nad hisreb rasak utab tartsbus  ,

likirek nagned ignilesid ,  nad atar -  atar

52 eyellaw naki rulet pudih nagnusgnalek - 53  %

,uanad id likirek tartsbus adap   nakgnidnabid

6,0 pudih nagnusgnalek takgnit nagned - 4,2  %

k sata id nakkatelid gnay rulet kutnu  naroto

 .tartsbus sutirted nad  nad ansituS turuneM



 raseb sirag araces ,)4002( otnamratuS

 paites helo nakhutubid gnay tartsbus/tatibah

 nakgnologid tapad hajipreb malad naki

naki utiay slihpotyhP :idajnem -  gnay naki

 kutnu )nahubmut( isategev nakhutubmem

pmenem naki utiay slihpomasp ,rulet nakle -

 rasad nakulremem aynnahajimep gnay naki

gnadak uata risapreb nariarep -  adap gnadak

hubmut raka -  utiay slihpohtil nad ,nahubmut

naki -  aynnahajimep arac gnay naki

utabreb gnay nariarep rasad nakhutubmem -

.utab  

D sateT aya  )RH(  

   uata rulet satet ayaD H gnihcta  etaR  

)RH(   ,rulet satilauk rotkaf helo ihuragnepid

 ijU .nagnukgnil nad danog nagnatamek

 atad sisilana mulebes nakukalid satilamron

 .atad haubes nalamronek iuhategnem kutnu

H  aggnihes lamron utiay atad satilamron iju lisa

 atad  ayntujnaleS .magar kidis ek naktujnalid

 )RH( satet ayad naitilenep lisah atad  tapad

4  lebaT adap tahilid . 

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

)%( naukalrep pait  

 
 sataid atad nakrasadreB

 ialin awhab nakkujnunem atar -  satet ayad atar

 halada iggnitret gnay lukac redaw naki rulet

33,48 rasebes y %  ,A naukalrep adap inka

B naukalrep itukiid ayntujnales  atar nagned -

tar C naukalrep nad %2,87 rasebes a   nagned

atar -  hadneret ialiN .%31,66 rasebes atar

 inkay %0 rasebes halada  ataD .lortnok adap

 redaw naki )RH( satet ayad  aratna nagnubuh

hilid tapad naukalrep sinej nagned lukac  ta

2 rabmaG adap margaid malad . 

 
G  rabma 2  . iD )%( ruleT sateT ayaD marga  

 tapad sataid margaid nakrasadreB

 iggnitret satet ayad awhab iuhatekid

 )utab tartsbus( A naukalrep adap naktapadid

ek nagnalu adap %6,68 rasebes -  naidumek 1

 )kuji tartsbus( B naukalrep nagned itukiid

ek nagnalu adap %18 rasebes -  naukalrep nad 1

ce tartsbus( C  adap %86 rasebes )kodnog gne

ek nagnalu -  gnay lukac redaw naki rulet tafiS .2

 evisehda  nasatenep nakbabeynem )lepmenem(

 isarea irebid gnay ria adap nakukalid rulet

 turalret negisko naaidesretek nimajnem kutnu

 .lapmuggnem kadit rulet raga hagecnem nad

uruneM  gnay isarea ,)1891( atanidatnamuS t

 tafisreb gnay naki rulet epit nagned tauk

( takelem evisehda  iagabes raseb nanikgnumek )

 nakutnenem kutnu rotkaf utas halas

 magar kidis lisaH .nasatenep nalisahrebek

 hakapa iuhategnem kutnu nakanugid

p nakirebmem naukalrep  padahret huragne

ki rulet satet ayad w na  reda c luka  .  kidis lisaH

5 lebaT adap tahilid tapad magar . 

 lebaT 5  .  satet ayad magar kidiS (  rulet )RH
lukac redaw naki  

 
atayn tagnas adebreb ** :nagnareteK  

 ayad magar kidis lisah nakrasadreB

 lisah helorepid lukac redaw naki )RH( satet

 gnay gnutih F adap atayn tagnas adebreb

 tartsbus naukalrep nairebmep itrareb



 atayn tagnas gnay huragnep nakirebmem

 naitilenep aggnihes ,)RH( satet ayad padahret

H amirenem ini 1 H kalonem nad 0  .  ayntujnaleS

TNB iju nakukalid   iuhategnem kutnu

pait huragnep -  satet ayad padahret tartsbus pait

 lebaT adap itrepes lukac redaw naki )RH( 6. 

Ta  leb 6  .  ataD   satet ayad padahret TNB ijU
lukac redaw naki rulet )RH(  

 
reteK  adebreb( ** : nagna tagnas  )atayn . 

 ,tubesret TNB iju lisah nakrasadreB

ynid tapad akam nakata   kiabret gnay naukalrep

turutreb -  tartsbus nagned A naukalrep turut

 ,kuji tartsbus nagned B naukalrep ,utab

 kodnog gnece tartsbus nagned C naukalrep

 .)lortnok( naukalrep apnat rihkaret gnay nad

aynagitek iraD   tartsbus halada kiabret gnay

ab .ut  

et satet ayaD  lukac redaw naki rul

 anamid nahajimep tartsbus helo ihuragnepid

 itrepes tartsbus halec id pilesret gnay naki rulet

 nakbabeynem gnay kuji nad kodnog gnece

 aggnihes rulet uakgnajnem kutnu tilus amreps

 nad ihaubret kadit gnay kaynab rulet

t ayad naktabikagnem  ,hadner rulet sate

 tapad amreps utab tartsbus adap nakgnades

 anerak hadum nagned rulet uakgnajnem

 rulet aggnihes utab naakumrep sata id adareb

 .iggnit aynsatet ayad nad ihaubret gnay kaynab

 rotkaf ihuragnepid aguj satet ayad uti nialeS

tkaf itrepes aynnial  kutnU .nagnukgnil ro

 kadit nad ihaubret gnay rulet nakadebmem

 gnay rulet ,aynanraw irad tahilid tapad

 gnay rulet nakgnades hinrej anrawreb ihaubret

 turuneM .hurek anrawreb ihaubret kadit

 )4891( travoH nad hcivoranyoW malad   tidU  te

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

ihaubid  halada   aynlawa gnay narapsnart  nad  

idajnem habureb  tubmel  anerak   sesorp

oirbme nagnabmekrep  .  hadus gnay ruleT

ihaubid  gnay  narapsnart  nad  gnay   kadit

ihaubid  gnay  marub  hitup nad .  turuneM

 itayidiW  .la te )2991(  malad   ,)2102( itayirjiH

 nad gnabmekreb naka ihaubid halet gnay rulet

 helo gnukudid akij lamron nagned satenem

 radak nial aratna kiab gnay nagnukgnil isidnok

 ria nad iauses gnay uhus ,pukuc gnay negisko

 tapad gnay emsinagroorkim sabeb gnay hisreb

rulet nakitamem . 

riA satilauK  

  uhuS (o )C  

 nakukalid naitilenep amaleS

 lukup adap alakreb araces uhus narukugnep

 .BIW 00.51 lukup nad BIW 00.70  kutnU

 nagnidnabrep iuhategnem uhus   eros nad igap

 rabmaG adap tahilid tapad naukalrep paites 3. 

 
 rabmaG 3  . ataR margaiD -  nad igaP uhuS atar

naitileneP amaleS eroS  
ataR -  aidem adap uhus atar

 awhab nakkujnunem tubesret naarahilemep

 ikilimem )utab tartsbus( A naukalrep adap

atar uhus -  irah igap adap hadneret atar

atar uhus ikilimem -  eros adap iggnitret atar

umaN .irah  uhus narasik mumu araces n

pait adap naitilenep amales -  naukalrep pait

 kutnu lamitpo gnay narasik malad hisam

 rasikreb utiay lukac redaw naki naarahilemep

26,32 aratna 0C- 29,42 0  imalagnem kadit nad C

 turuneM .iggnit gnay uhus isautkulf

 gnologret lukac redaw naki ,)6002( itawamhaR



 haread rawat nariarep id pudih ,kigalepohteb

0,6 Hp narasik nagned siport -  uhus nad 5,6

42 nariarep 0C- 62 0  kadit gnay uhus narasiK .C

gnaggnem tapad lamitpo  sesorp ug

 ojrahiduB .redaw naki adap emsilobatem

 mumitpo uhus awhab nakhabmanem )2002(

 raga nakulrepid tagnas naki igab

.mumitpo aguj aynnahubmutrep  

 Hp  

 nakukalid naitilenep amaleS

 araces ria )namasaek tajared( Hp narukugnep

p ratikes irah igap adap alakreb  BIW 00.70 luku

 kutnU .BIW 00.51 ratikes irah eros nad

 eros nad igap Hp nagnidnabrep iuhategnem

 rabmaG adap tahilid tapad naukalrep paites 4. 

 
 rabmaG 4  .  ataR margaiD -  nad igaP Hp atar

naitileneP amaleS eroS  

ataR -  eros nad igap Hp atar

 C naukalrep adap awhab nakkujnunem

 ,irah eros nad igap adap iggnitret Hp ikilimem

 )tartsbus apnat( lortnok adap nakgnades

 .irah eros nad igap adap hadneret Hp ikilimem

 naitilenep amales Hp narasik mumu araceS

gnisam adap - p gnisam  malad hisam naukalre

 naki naarahilemep kutnu lamitpo gnay narasik

 13,7 aratna rasikreb utiay lukac redaw -  .34,7

 )0102( itawaggniM nad asilanoM turuneM

 ipat naki helo rirelotid tapad hisam 5 Hp adap

 numaN .tabmahret naka naki nahubmutrep

alagnem tapad naki  gnay nahubmutrep im

5,6 Hp adap lamitpo -  turunem nakgnadeS .0,9

 napudihek igab laedi gnay Hp ,)9002( ihalaliS

7 aratna rasikreb aynmumu kitauka emsinagro -

.5,8  

 ( OD negyxO devlossiD )l/gm( )  

 nakukalid naitilenep amaleS

 lukup adap alakreb araces OD narukugnep

 kutnU .BIW 00.51 lukup nad BIW 00.70

 eros nad igap OD nagnidnabrep iuhategnem

 tahilid adap tahilid tapad naukalrep paites

rabmaG  5. 

 
 rabmaG 5  .  ataR margaiD -  igaP OD atar

naitileneP amaleS eroS nad  

ataR -  nakkujnunem tubesret OD atar

 B naukalrep awhab atar ikilimem -  OD atar

 nakgnadeS .irah eros nad igap adap iggnitret

atar ikilimem lortnok adap -  hadneret OD atar

 narasik mumu araces numaN .irah eros adap

gnisam adap naitilenep amales OD -  gnisam

 lamitpo gnay narasik malad hisam naukalrep

i naarahilemep kutnu  utiay lukac redaw nak

44,5 aratna rasikreb –  turuneM .l/gm 33,6

)3002( eidneffE  malad   ,)6002( itawamhaR

 laedi gnay nariarep id turalret negisko radak

 .l/gm 5 > h alada naki nahubmutrep igab

 awhab nakhabmanem )2002( ojrahiduB

turalret negisko radak nalibatsek   malad id

 agajnem anug nakitahrepid ulrep nariarep

 udividni kutnu kiab gnay nagnukgnil isidnok

.gnabmekreb nad hubmut tapad  

7 lebaT .  riA satilauK narasiK nagnidnabreP
 narasiK nagned naitileneP amaleS
 nakI kutnu lamitpO riA satilauK

lukaC redaW  



 
 

ALUPMISEK NARAS NAD N  

nalupmiseK  

 akam ,ini naitilenep lisah nakrasadreB

 iagabes nalupmisek aparebeb libmaid tapad

: tukireb  

  tagnas adebreb gnay tartsbus nairebmeP

 nad rulet halmuj padahret huragnepreb

c redaw naki satet ayad  utab tartsbuS .luka

 tartsbus nakapurem  kiab gnilap gnay

atar nagned -  kaynabes rulet halmuj atar

 rasebes rulet satet ayad nad ritub 383.3

.%33,48  

  asam amales ria satilauk natamagnep lisaH

26,32 uhus halada naitilenep 0C- 29,42 0  ;C

13,7  Hp -  )OD( turalret negisko nad ;34,7

l/gm 44,5 -  anamid l/gm 33,6  tubesret ialin

akatakid tapad gnay isidnok malad  n

w naki nahajimep kutnu lamitpo  reda c .luka  

naraS  

 ini naitilenep lisah nakrasadreB

 natujnal naitilenep nakukalid raga naknarasid

 sinej nagned utab tartsbus huragnep gnatnet

 padahret adebreb gnay naruku nad

ek .lukac redaw naki nahajimep nalisahreb  
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. 
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.mlh  

 
 .0991 .N .T ,nirimA  anacneR nusuyneM

naitileneP  .sreP ilawajaR .  271 .atrakaJ
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 .2002 .A ,ojrahiduB  isnetoP nad iskeleS
sineJ ayadiduB -  redaW nakI sinej

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

.032  
 

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

aineatorygra  )  ratikeS id  riA ataM
hagneT awaJ netalK koggnoP  .

 .atrakaruS .teraM salebeS satisrevinU
.mlh 57  

 
 .2102 .M .K ,itayirjiH  nad ruleT satilauK

 nakI avraL lawA nagnabmekreP
 kebeB upareK )silevitla setpelimorC(   id

 ,nadnaP gnujnaT ,agaS riA aseD
 .gnutileB akitametaM  satlukaF     nad

  satisrevinU  .malA  nauhategneP  umlI
.mlh 8 .kopeD .aisenodnI  

 
 ,nosnihctuH .J .N ,ttebroC .W .B ,.J .S ,rreK
 .D ,hcaeL .H .J ,namsniK .D
 .draW .N dna dleifnatS .L ,retsidduP

 .7991  sisehtnys A :tatibah eyellaW
 htiw egdelwonk tnerruc fo
 .noitavresnoc rof senilediug
 naciremA eht fo snoitcasnarT

89 :09 yteicoS seirehsiF  
 .1102 .ansiL  nakI iskudorpeR igoloiB
gnauleS  (  ineatorygra arobsaR )rklb   id

.ibmaJ hepmuK iagnuS   satirevinU
aP .saladnA .mlh 21 .gnad  

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

 isuM iagnuS narijnaB hareaD  id
.nataleS aretamuS   .J( nanakireP lanruJ

).icS .hsiF  .  7  452 : )2( – .952  
 

  .0102 .itawaggniM .I nad .S .S ,asilanoM
meM gnay  riA  satilauK   ihuragnep

  aliN  nakI nahubmutreP   simorhcoerO(
).ps  .lapreT  nad  noteB  maloK  id  

625 : )2( 5 seirehsiF laciporT fo lanruJ -
.035  

 
 .6002 .kinuN .I nad .M otnatsaymirP  isnetoP

sinsiB gnauleP nad  .sserP arethaB .
.mlh 542 .gnalaM  

 
 .6002 .I ,itawamhaR  kepsA  igoloiB

ruetnueB nakI iskudorpeR  (  suitnuP
sutatonib   )eadinirpyC ilimaF ,2481 .V .C

 narilA hareaD uluH naigaB id
 .taraB awaJ ,gnuwiliC )SAD( iagnuS

.mlh 57 .rogoB .BPI .ispirkS  
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