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artsbA tc   laitnetop ynam sah taht lairetam wen ylevitaler a si )CPW( etisopmoc citsalp dooW
 .sesu  ezis dna tnetnoc fo tceffe eht yduts ot si hcraeser siht fo mia ehT  mlap lio fo

 rezilibitapmoc )PPAM( enelyporpylop detaelam fo tnetnoc dna elcitrap mets  no
eht  ygolohprom  dna   fo seitreporp CPW   fo erutxim a no desab ap mets mlap lio -r

elcit  SB( ) enelyporpylop dna  ( CPW .)PP  erew selpmas  deraperp  r eht gnisu  ximoeh
EKAAH 0003  rexim  ta   ehT .mpr 06 fo deeps rotor dna Co 081 fo erutarepmet

m ssa  fo soitar  SB ta deirav erew PP/   dna 04/06 ,05/05 03/07   fo noitidda eht htiw
PPAM  5.7 dna 5 ,0 fo % fo sezis ehT .ssam   eht SB   08 ,hsem 06 ta deirav erew

 dna hsem 001 ,hsem  mc 1 . sA  rezicitsalp   saw desu  xeranim - htiw H  fo seulav   %5
ssam  . dewohs stluser ehT  eht taht   htgnerts laruxelf ,htgnerts elisnet ,ygolohprom

 SB fo ezis ,PP/SB fo oitar ssam yb detceffa erew seitreporp noitprosba retaw dna
 .etisopmoc eht ni PPAM fo tnetnoc dna eb ehT seitreporp ts  fo   PP/SB no era CPW

PPAM dna hsem 001 fo ezis elcitrap SB ,04/06 fo oitar ssam  .ssam %5 fo tnetnoc  

:sdrow yeK   mlap lio ,ygolohprom ,seitreporp lacinahcem ,enelyporpylop detaelam
etisopmoc citsalp doow ,mets  

   

.1  nauluhadneP  
 uyak naanuggnep ignarugnem kutnu ayapu utas halaS
 nataubmep nakgnabmegnem halada gnusgnal araces

uyak tisopmok lairetam -  nagned lanekid hibel uata kitsalp
 aman  etisopmoC citsalP dooW  nial naluggnueK .)CPW(

isopmok irad  ,harum fitaler iskudorp ayaib nial aratna ini t
 nataubmep sesorp malad lebiskelf ,hapmilem ukab nahab

tafis ikilimem nad -  satilibats itrepes kiab hibel gnay tafis
 .)5002 ,ayajissaM nad itawayteS( kiab gnay isnemid

 irad ialum saul tagnas CPW kudorp isakilpA  rotkes
 nanamatrep ,fitomoto ,natobarep ,iskurtnok nad nanugnab

( aynnial rutkurtsarfni rotkes atres ,roiretske nad  ,snomelC
.)3002 ,dasarpagnaR nad ;2002  

 araces nakgnabmekid hadus gnay CPW lairetaM
sisabreb aynmumu laisremok  uyak   aynnial sinej nad sunip

nay  .)9991 ,.K dnulgnE nad PM,ttocloW( iggnit taresreb g
 muleb CPW nahab iagabes tiwas gnatab naanuggneP
 fitaler gnay aynuyak utum anerak nakgnabmekid kaynab
 gnatab habmil naaidesretek ,naikimed nupikseM .hadner

 taubmem aisenodnI id hapmilreb gnay )SBL( tiwas  nahab
 iagabreb idajnem nakgnabmekid kutnu isnetopreb ini
 habmiL .CPW kusamret ,asolules/uyak sisabreb kudorp

atar emulov iaynupmem aynasaib tiwas gnatab -  atar 6,1  

m3  ratikes uata gnatab/ 02  0 m3  ,aH/  taas adap  nakukalid
gnitnalper  )2002 ,kkd ,Y norisaB(  naarikrep nakrasadreB .

 haysniwrE )9002(  tapadret aynkadites aisenodnI id ini taas ,
atuj 01  gnatab  tiwas  gnay   nakapurem gnay ,fitkudorp kadit

namananep lisah  tiwas    nuhat adap aH 000.001 saules
 .5891  

 halada CPW nataubmep malad amatu nahalasamreP
aynhadner   kitsalpomret nenopmok aratna isasibitapmok

9891 ,kkd naH ;4891 ,kkd nosalK( uyak nad  nad kartS ;
7991 ,regreB  gnay nahab nakapurem kitsalpomreT .)

non tafisreb -  tafisreb uyak nakgnades ,kibofordih nad ralop
 halet itilenep aparebeB .ria pareynem nad ralop

nem  sesorp adap isasilibitapmok edotem nakgnabmeg
 halada nial aratna tubesret edoteM .CPW nataubmep

 uata resilibitapmok fitida nahab nahabmanep  gnilpuoc
tnega   ;4891 ,smahdooW nad nuhC( satabret halmuj malad

nasipalep ,aimik isakifidom nad )5891 ,kkd gavlaD nad  
ok nakokgnacnep nad tares -  nad kisyzrK( isasiremilop

5991 ,stiuqgnuoY ;1991 ,tsiuqgnuoY  ,kkd llewoR nad ;
9991  kutnu nakhabmatid aguj tapad nial fitida nahaB .)

tafis ikiabrepmem -  itrepeS .ikadnehekid gnay utnetret tafis
agnep utnabmem naka samulep nahabmanep  nahab naril

 ignarugnem ,satisoksiv naknurunem ,narupmac malad ukab
 nad ,redurtxe tala adap wercs nagned niser aratna isehda
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 nasesormep tala nagned niser aratna iskirf ignarugnem
 )3002( repraH .)2002 ,snomelC ;a1002 ,notselpaM(

 reslibitapmok nakanuggnem lam enelyporpylop detae  
 narupmac irad samulep amasreb )PPAM( retreyloP  ,  cniZ

etaraetS   nad edimaetssiB enelyhtE   naktakgninem kutnu
 nad sunip uyak kubres narupmac irad CPW kudorp tafis

.nifeloilop kitsalpomret  
 radak awhab nakkujnunem aguj nial naitilenep lisaH

k  nakbabeynem tapad raseb ulalret gnay uyak nenopmo
 ,kkd ,popmostabmoS( CPW kudorp irad tafis nanurunep
 gnalu ruad kitsalpomret nenopmok naanuggneP .)4002

itawayteS( hadner hibel idajnem CPW tafis nakbabeynem  ,
;3002  tab kubres naanuggneP .)3002 ,namealuS nad  gna

 tapad CPW malad uyak nenopmok iagabes tiwas
 kubres nagned amas fitaler gnay kisif tafis naklisahgnem
 tafis naklisahgnem numan ,aynnial iggnit taresreb uyak

 ;5002 ,otnawsI( hadner hisam gnay kinakem sibuL  .)9002 ,
oP sinej kitsalpomret nakanuggnem akeraM neliteil   )EP(

 edirdyhnA cielaM nagned isasilibitapmok nad gnalu ruad
 tafis aynhadneR .)PCD( edixoreP lymuciD nad )HAM(
 naanuggnep tabika nakarikrepid tubesret CPW kinakem
 gnay isasilibitapmok sesorp nad gnalu ruad kitsalpomret

 .anrupmes gnaruk  
 naitileneP  huragnep irajalepmem kutnu naujutreb ini

radak atres tiwas gnatab lekirap naruku nad radak  
 CPW igolofrom nad tafis padahret PPAM rezilibitapmok
 .tiwas gnatab nad neliporpilop narupmac irad taubid gnay

samrofni iagabes nakanugid tapad ini halakam nakparahiD  i
 sisabreb CPW lairetam nagnabmegnep malad haimli

.tiwas gnatab  

.2  edoteM nad nahaB  

.1.2  nahaB  

nahaB -  ini naitilenep malad nakanugid gnay nahab
 tiwaS gnataB halada  gnay uaiR id nanubekrep irad )SB(

;uyak nenopmok iagabes ,nuhat 52 ± rumureb halet  
)PP( aneliporpiloP  0001FP epit ,  animatreP .TP iskudorp

 ;kitsalpomret nenopmok iagabes ,ujalP )oresrep(  detaelaM
enelyporpyloP   epit )PPAM( E enelopE -3 300  remyloP  ,

 iskudorp ;rezilibitapmok iagabes ,ASU ,namtsaE   nad
xeraniM -  ,pacaliC )oresrep( animatreP .TP iskudorp ,H
 iagabes .rezisitsalp  

.2.2     tiwaS gnataB kubreS napaiyneP  

B  tiwas gnata  idajnem licekrepid hadus gnay
 ,tares/kubres irah 3± amales ria nagned madnerid   kutnu

aynfitkartske nahab ignarugnem  .  ayntujnaleS  nad gnirasid
gnirekid  adap nak aradu  akubret  maj 42± amales  .
niregneP nakanuggnem natujnal nag  201 uhus adap nevo 0  C

maj 2 amales  tares/kubres irad rihka ria radak anamid ,
%51 rasebes halada  . ayntujnaleS   licekrepid tubesret nahab

nakanuggnem aynnaruku igal   rednelb helorepmem kutnu  
06 naruku  nad 08 ,  .hsem 001  kutnebreb gnay kutnu susuhK

 arac nagned nakukalid naruku nalicegnep ,tares
 .mc 1 ± iapacnem naruku aggnih nagnotomep  

.3.2  CPW lepmaS nataubmeP  

 nagned nakukalid CPW lepmas nataubmeP
 lanretni malad helel narupmacnep edotem nakanuggnem

( rexim ximoehR   0003 M EKAAH rexi utiay ,)   uhus adap
081 0 .tinem 02 amales mpr 06 rotor natapecek nad C  

 .1 lebaT adap tahilid tapad lepmas naukalrep nad halmuJ
 .03/07 nad 04/06 ,05/05 rasebes nakisairavid PP/SB habsiN
 %5,7 nad 5 ;0 rasebes nakisairavid aguj PPAM radaK

anim radaK .assam xer -  .assam %5 rasebes natsnok taubid H
 lisaH narupmacnep   naka ayntujnales gnay nopmok apureb

 kutnebid  idajnem .iju nemiseps  
 aparebeb malad nakukalid iju nemiceps nataubmeP
 narabmel nataubmep halada amatrep pahaT .napahat

 CPW lepmas  nakanuggnem rP ciluardyH sse   uhus adap
032  0 mc/gk 002 nanaket nad C 2  .  narabmel ayntujnaleS

tubesret   52 uhus( naisidnokgnep gnaur malad napmisid o  C
 )%05 evitaler ytidimuh nad  kutnu maj 42 amales

isasinegomoh  em nad ria radak isubirtsid gnalihgn  nak
 malad asis nagnaget lepmas  p tabika  .naapmegne  pahaT

 halada ayntujnales  nagnotomep  idajnem narabmel
 iju nemiseps  ,MTSA radnats iauses  nakanuggnem uasip  

D llebbmu . ayntujnales tubesret nemisepS   malad napmisid
utas amales naisidnokgnep gnaur   mulebes uggnim

 .naijugnep nakukalid id gnay naijugneP  itupilem nakukal
.ria napares nad kinakem tafis ,igolofrom  

 
.1 lebaT  CPW lepmaS naukalreP nad halmuJ  

 romoN
lepmaS  

 narukU
lekitraP  

 habsiN
 assam

PP/SB  

 PPAM radaK
)assam%(  

1 hsem 001  05/05  0,0  

2 hsem 001  04/06  0,0  

3 hsem 001  03/07  0,0  

4 hsem 001  05/05  0,5  

5 hsem 001  04/06  0,5  

6 hsem 001  03/07  0,5  

7 hsem 001  05/05  5,7  

8 hsem 001  04/06  5,7  

9 hsem 001  03/07  5,7  

01  mc 1  05/05  0,0  

11  mc 1  04/06  0,0  

21  mc 1  03/07  0,0  

31  mc 1  05/05  0,5  

41  mc 1  04/06  0,5  
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51  mc 1  03/07  0,5  

61  mc 1  05/05  5,7  

71  mc 1  04/06  5,7  

81  mc 1  03/07  5,7  

91  hsem 06  05/05  0,5  

02  hsem 06  04/06  0,5  

12  hsem 06  03/07  0,5  

22  hsem 08  05/05  0,5  

32  hsem 08  04/06  0,5  

42  hsem 08  03/07  0,5  

52  hsem 001  05/05  0,5  

62  hsem 001  04/06  0,5  

72  hsem 001  03/07  0,5  

.4.2  igolofroM naijugneP  

S  lepma  nad utnetret naruku malad nakpaisrepid  selopid
 nagned etsap dnomaid  naakumrep aggnih ayn   idajnem

atar nad sulah  . P naakumre  lepmas   nakhisrebid  irad
 nakanuggnem rotognep renaelc cinosartlu   tinem 2 amales

.lohokla nahab nakanuggnem nad   natamagneP karetni  is
 nad  asaf isubirtsid SB  kirtam malad s PP  nakanuggnem  

MSJ LOEJ( MES -  )AL 0636 - DEJ( XDE -  ,)seireS 0022
agned isipalid uluhad hibelret lepmas anamid same n -

muidalap  A 003 labetes o nakanuggnem  taoC eniF  epyt   noI
.)dP nad uA( 0011 CFJ rettupS  

.5.2   tafiS naijugneP kinakeM  

 iju nad kirat tauk iju itupilem kinakem tafis naijugneP
p kutnu nemisepS .rutnel tauk  naijugne kirat tauk tafis  

 :isnemid( I epyt 836D MTSA radnats kutneb malad taubid
 .)mm 2.3 nalabetek nad mm 7.21 rabel ,mm 05 gnajnap

aynnaijugneP  nakanuggnem  tala   elisneT lasrevinU nortsnI
836D MTSA radnats nagned nakiausesid nad enihcaM -  ,59

tinem/mm 05 adap tesid deeps daehssorc anamid   nad
gk 005 nabeb .  radnats iauses rutnel tauk tafis naijugneP

tala nakanuggnem nagned aguj 097D MTSA   lasrevinU
 gnitseT enihcam  )MTU(  .kitit 3 epit   lepmas isnemiD

halada   gnajnap 721   nalabetek nad mm 7.21 rabel ,mm 4 
mm suret nanabebmep arac nagned nakukalid naijugneP . -

 surenem iskam satab nagned iapmas magares nad m  mu
 lepmas .hatap   tatacid tubesret mumiskam nabeb aynraseB

nel tauk iagabes  .rut  

.6.2  riA napareS ijU  

 naktahilrepmem gnay kisif tafis nakapurem ria napareS
 naupmamek lepmas   madnerid haletes ria pareynem kutnu

 .maj 42 amales s isnemiD  lepma  halada nakanugid gnay
gnajnap  mc5 rabel ,   mc5 labet nad  4,0  mc S .  lepma

 madnerid  ek  adap ria malad 72( ramak uhus 0 – 03 0  )C
maj 42 amales  .  ialiN napares   gnutihid CPW lepmas ria

sumur nakanuggnem  :  

%001 = )%( ,riA pareS ayaD
1

12 x
B

BB

 
)1(  

 anamid B1  nad madnerid mulebes lepmas tareb halada B2 
madnerid haletes lepmas tareb halada .  

.3  nasahabmeP nad lisaH  

.1.3  igolofroM  

 nupuam SB lekitrap kutneb nad naruku huragneP
 resibitapmok naanuggnep irad huragnep PPAM   padahret

1 rabmaG adap nakkujnutid PP/SB tisopmok igolofrom  .
 nahatap irad naakumrep adap nakukalid MES natamagneP
 MES fargorkim adap awhab tahilreT .tisopmok lepmas

et  fitaler PP skirtam malad SB lekitrap narabes ,tubesr
.atarem gnaruk   aguj tubesret nenopmok audek iskaretnI

 aynkaynab helo nakkujnutid ini laH .tauk gnaruk tahilret
naigab -  sakeb irad gnosok gnay skirtam adap naigab

alid haletes sapelret gnay SB tares/kubres  nahatamep nakuk
.lepmas  

 

 
)a(  

 
)b(  
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sumur nakanuggnem  :  

%001 = )%( ,riA pareS ayaD
1

12 x
B

BB

 
)1(  

 anamid B1  nad madnerid mulebes lepmas tareb halada B2 
madnerid haletes lepmas tareb halada .  

.3  nasahabmeP nad lisaH  

.1.3  igolofroM  

 nupuam SB lekitrap kutneb nad naruku huragneP
 resibitapmok naanuggnep irad huragnep PPAM   padahret

1 rabmaG adap nakkujnutid PP/SB tisopmok igolofrom  .
 nahatap irad naakumrep adap nakukalid MES natamagneP
 MES fargorkim adap awhab tahilreT .tisopmok lepmas

et  fitaler PP skirtam malad SB lekitrap narabes ,tubesr
.atarem gnaruk   aguj tubesret nenopmok audek iskaretnI

 aynkaynab helo nakkujnutid ini laH .tauk gnaruk tahilret
naigab -  sakeb irad gnosok gnay skirtam adap naigab

alid haletes sapelret gnay SB tares/kubres  nahatamep nakuk
.lepmas  

 

 
)a(  

 
)b(  
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(c) 

 
)d(  

 rabmaG 1.  fargorkiM  MES  apnaT )a( :PP/SB tisopmoK
 lekitrap naruku ,%5 PPAM radaK )b( ;PPAM
 naruku ,%5 PPAM radaK )c( ; hsem 06 SB

radaK )c( ;hsem 001 SB lekitrap   ,%5 PPAM
mc 1± SB tares naruku  

 
 nahabmaneP nenopmok   resilibitapmok iagabes PPAM

 nenopmok iskaretni naktakgninem tapad tisopmok malad
 ,b1 rabmaG adap tahilret anamiagabeS .PP skirtam ek SB
 adap takiret hisam gnay SB tares/lekitrap naigabes tapadret

an ,nakhatapid tubesret tisopmok haletes PP skirtam  num
 nahabmaneP .sapelret hadus tahilret aynraseb naigabes
 utnabmem kadit fitaler aguj PPAM nenopmok
 tahilret anamiagabes ,SB lekitrap narabes satinegomoh

a1 rabmaG adap -  aguj SB lekitrap naruku naadebreP .d
opmok igolofrom ihuragnepmem ulalret kadit fitaler  tis

 MES fargorkim adap tahilret anamiagabes ,PP/SB
b1 rabmaG( -  .)d  

 naklisahgnem muleb ini naitilenep mumu araceS
 nakarikrepiD .lamitpo gnay PP/SB tisopmok igolofrom
 iskaretni nad isasinegomoh irad amatu halasamrep

nenopmok -  tubesret tisopmok malad nenopmok  halada
 pukuc gnay PP nad SB aratna satiralop naadebrep aynada
 tafisreb gnay nahab nakapurem SB nenopmoK .kolocnem
 .ralop non tafisreb PP nenopmok nakgnades ,ralop

,naH turuneM  )9891( kkd  , nahab - nahab  iaynupmem gnay  
satiralop tafis naadebrep  naka   tilus creb rupma   apnat

 nahabmanep iauses gnay resilibitapmok  .  adap nupikseM
 resilibitapmok iagabes PPAM ,aynmulebes naitilenep

 tapad   narabeynep naktakgninem lekitrap  ad uyak  mal
skirtam  kitsalpomret  ( otnairbeF  ,kkd )9991  adap numan ,

e naklisahgnem muleb ini naitilenep  gnay aynsatifitkef
itrareb . 

.2.3  kinakeM tafiS  

 nad kirat tauk tafis padahret PP/SB habsin huragneP
gnisam , tisopmok rutnel tauk -  adap tahilid tapad gnisam

 SB lekitrap kutnu awhab tahilreT .3 nad 2 rabmaG
k ,hsem 001 kubres kutnebreb tau  kirat   adap patet fitaler

 kutnu nurunem numan ,04/06 nad 05/05 PP/SB habsin
 SB lekitrap kutnu nakgnadeS .03/07 PP/SB habsin
 nurunem nikames kirat tauk tafis ,mc 1 ± tares kutnebreb
 nakkujnunem ini laH .PP/SB habsin natakgninep nagned

P skirtam nad SB lekitrap aratna iskaretni awhab  fitaler P
 MES fargorkim adap tahilret anamiagabes ,hadner
 tubesret tisopmok lairetam kirat tauk tafiS .)1 rabmaG(
 .PP skirtam kirat tauk tafis helo nakutnetid nanimod hibel
 PP skirtam malad raseb ulalret gnay SB radaK

PP lukelom ratna iskaretni nakbabeynem   hibel idajnem
 .hamel idajnem aguj aynkirat tauk tafis aggnihes ,hamel

 lisaH  helo helorepid aguj amas gnay naitilenep
kkd ,popmostabmoS , )4002( akeraM .   nalupmisekreb

awhab  radak  rellif   raseb ulalret gnay kirtam malad s 
 tapad kitsalpomret nurunep nakbabeynem  kinakem tafis na

irad  .tisopmok  

 
.2 rabmaG   kirat tauk padahret PP/SB habsin huragneP

.CPW  

 
.3 rabmaG   rutnel tauk padahret PP/SB habsin huragneP

.CPW  
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(c) 

 
)d(  

 rabmaG 1.  fargorkiM  MES  apnaT )a( :PP/SB tisopmoK
 lekitrap naruku ,%5 PPAM radaK )b( ;PPAM
 naruku ,%5 PPAM radaK )c( ; hsem 06 SB

radaK )c( ;hsem 001 SB lekitrap   ,%5 PPAM
mc 1± SB tares naruku  

 
 nahabmaneP nenopmok   resilibitapmok iagabes PPAM

 nenopmok iskaretni naktakgninem tapad tisopmok malad
 ,b1 rabmaG adap tahilret anamiagabeS .PP skirtam ek SB
 adap takiret hisam gnay SB tares/lekitrap naigabes tapadret

an ,nakhatapid tubesret tisopmok haletes PP skirtam  num
 nahabmaneP .sapelret hadus tahilret aynraseb naigabes
 utnabmem kadit fitaler aguj PPAM nenopmok
 tahilret anamiagabes ,SB lekitrap narabes satinegomoh

a1 rabmaG adap -  aguj SB lekitrap naruku naadebreP .d
opmok igolofrom ihuragnepmem ulalret kadit fitaler  tis

 MES fargorkim adap tahilret anamiagabes ,PP/SB
b1 rabmaG( -  .)d  

 naklisahgnem muleb ini naitilenep mumu araceS
 nakarikrepiD .lamitpo gnay PP/SB tisopmok igolofrom
 iskaretni nad isasinegomoh irad amatu halasamrep

nenopmok -  tubesret tisopmok malad nenopmok  halada
 pukuc gnay PP nad SB aratna satiralop naadebrep aynada
 tafisreb gnay nahab nakapurem SB nenopmoK .kolocnem
 .ralop non tafisreb PP nenopmok nakgnades ,ralop

,naH turuneM  )9891( kkd  , nahab - nahab  iaynupmem gnay  
satiralop tafis naadebrep  naka   tilus creb rupma   apnat

 nahabmanep iauses gnay resilibitapmok  .  adap nupikseM
 resilibitapmok iagabes PPAM ,aynmulebes naitilenep

 tapad   narabeynep naktakgninem lekitrap  ad uyak  mal
skirtam  kitsalpomret  ( otnairbeF  ,kkd )9991  adap numan ,

e naklisahgnem muleb ini naitilenep  gnay aynsatifitkef
itrareb . 

.2.3  kinakeM tafiS  

 nad kirat tauk tafis padahret PP/SB habsin huragneP
gnisam , tisopmok rutnel tauk -  adap tahilid tapad gnisam

 SB lekitrap kutnu awhab tahilreT .3 nad 2 rabmaG
k ,hsem 001 kubres kutnebreb tau  kirat   adap patet fitaler

 kutnu nurunem numan ,04/06 nad 05/05 PP/SB habsin
 SB lekitrap kutnu nakgnadeS .03/07 PP/SB habsin
 nurunem nikames kirat tauk tafis ,mc 1 ± tares kutnebreb
 nakkujnunem ini laH .PP/SB habsin natakgninep nagned

P skirtam nad SB lekitrap aratna iskaretni awhab  fitaler P
 MES fargorkim adap tahilret anamiagabes ,hadner
 tubesret tisopmok lairetam kirat tauk tafiS .)1 rabmaG(
 .PP skirtam kirat tauk tafis helo nakutnetid nanimod hibel
 PP skirtam malad raseb ulalret gnay SB radaK

PP lukelom ratna iskaretni nakbabeynem   hibel idajnem
 .hamel idajnem aguj aynkirat tauk tafis aggnihes ,hamel

 lisaH  helo helorepid aguj amas gnay naitilenep
kkd ,popmostabmoS , )4002( akeraM .   nalupmisekreb

awhab  radak  rellif   raseb ulalret gnay kirtam malad s 
 tapad kitsalpomret nurunep nakbabeynem  kinakem tafis na

irad  .tisopmok  

 
.2 rabmaG   kirat tauk padahret PP/SB habsin huragneP

.CPW  

 
.3 rabmaG   rutnel tauk padahret PP/SB habsin huragneP

.CPW  
 

0
01
02
03
04
05
06
07
08

05/05 04/06

.)2
mc/gk( kiraT tauK

PP/SB assaM oisaR
hsem 001 SB kubreS

0

2

4

6

8

05/05 04/06

.)2
mc/gk( rutneL tauK PP/SB assaM oisaR

hsem 001 SB kubreS
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(c) 

 
)d(  

 rabmaG 1.  fargorkiM  MES  apnaT )a( :PP/SB tisopmoK
 lekitrap naruku ,%5 PPAM radaK )b( ;PPAM
 naruku ,%5 PPAM radaK )c( ; hsem 06 SB

radaK )c( ;hsem 001 SB lekitrap   ,%5 PPAM
mc 1± SB tares naruku  

 
 nahabmaneP nenopmok   resilibitapmok iagabes PPAM

 nenopmok iskaretni naktakgninem tapad tisopmok malad
 ,b1 rabmaG adap tahilret anamiagabeS .PP skirtam ek SB
 adap takiret hisam gnay SB tares/lekitrap naigabes tapadret

an ,nakhatapid tubesret tisopmok haletes PP skirtam  num
 nahabmaneP .sapelret hadus tahilret aynraseb naigabes
 utnabmem kadit fitaler aguj PPAM nenopmok
 tahilret anamiagabes ,SB lekitrap narabes satinegomoh

a1 rabmaG adap -  aguj SB lekitrap naruku naadebreP .d
opmok igolofrom ihuragnepmem ulalret kadit fitaler  tis

 MES fargorkim adap tahilret anamiagabes ,PP/SB
b1 rabmaG( -  .)d  

 naklisahgnem muleb ini naitilenep mumu araceS
 nakarikrepiD .lamitpo gnay PP/SB tisopmok igolofrom
 iskaretni nad isasinegomoh irad amatu halasamrep

nenopmok -  tubesret tisopmok malad nenopmok  halada
 pukuc gnay PP nad SB aratna satiralop naadebrep aynada
 tafisreb gnay nahab nakapurem SB nenopmoK .kolocnem
 .ralop non tafisreb PP nenopmok nakgnades ,ralop

,naH turuneM  )9891( kkd  , nahab - nahab  iaynupmem gnay  
satiralop tafis naadebrep  naka   tilus creb rupma   apnat

 nahabmanep iauses gnay resilibitapmok  .  adap nupikseM
 resilibitapmok iagabes PPAM ,aynmulebes naitilenep

 tapad   narabeynep naktakgninem lekitrap  ad uyak  mal
skirtam  kitsalpomret  ( otnairbeF  ,kkd )9991  adap numan ,

e naklisahgnem muleb ini naitilenep  gnay aynsatifitkef
itrareb . 

.2.3  kinakeM tafiS  

 nad kirat tauk tafis padahret PP/SB habsin huragneP
gnisam , tisopmok rutnel tauk -  adap tahilid tapad gnisam

 SB lekitrap kutnu awhab tahilreT .3 nad 2 rabmaG
k ,hsem 001 kubres kutnebreb tau  kirat   adap patet fitaler

 kutnu nurunem numan ,04/06 nad 05/05 PP/SB habsin
 SB lekitrap kutnu nakgnadeS .03/07 PP/SB habsin
 nurunem nikames kirat tauk tafis ,mc 1 ± tares kutnebreb
 nakkujnunem ini laH .PP/SB habsin natakgninep nagned

P skirtam nad SB lekitrap aratna iskaretni awhab  fitaler P
 MES fargorkim adap tahilret anamiagabes ,hadner
 tubesret tisopmok lairetam kirat tauk tafiS .)1 rabmaG(
 .PP skirtam kirat tauk tafis helo nakutnetid nanimod hibel
 PP skirtam malad raseb ulalret gnay SB radaK

PP lukelom ratna iskaretni nakbabeynem   hibel idajnem
 .hamel idajnem aguj aynkirat tauk tafis aggnihes ,hamel

 lisaH  helo helorepid aguj amas gnay naitilenep
kkd ,popmostabmoS , )4002( akeraM .   nalupmisekreb

awhab  radak  rellif   raseb ulalret gnay kirtam malad s 
 tapad kitsalpomret nurunep nakbabeynem  kinakem tafis na

irad  .tisopmok  

 
.2 rabmaG   kirat tauk padahret PP/SB habsin huragneP

.CPW  

 
.3 rabmaG   rutnel tauk padahret PP/SB habsin huragneP

.CPW  
 

04/06 03/07
PP/SB assaM oisaR

mc 1 SB tareS

04/06 03/07
PP/SB assaM oisaR

hsem 001 SB kubreS mc 1 SB tareS
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 nagned tisopmok naktahilrepmem aguj 2 rabmaG
 kirat tauk tafis iaynupmem tares kutnebreb SB lekitrap
 lekitrap nagned tisopmok nagned nakgnidnabid raseb hibel

.kubres kutnebreb SB   nakbabesid hibel tubesret naadebreP
 naklisahgnem gnay tares kutneb isubirtnok helo

( natarej/namayna tnemegelgnatne  .PP skirtam malad )
seb hibel idajnem kirat tauk tafis ayntabikA  amaturet ,ra

 aguj rutnel tauk tafiS .hadner hibel gnay SB radak adap
 tauk tafis nagned amas gnay nagnurednecek iaynupmem
 malad SB lekitrap iskaretni isubirtsid anerak numaN .kirat
 ,kubres kutnebreb gnay SB kutnu atarem hibel PP skirtam

 aynrutnel tauk akam  .kiab hibel idajnem fitaler aguj
naitilenep lisah nagned nalajeS  )3002( yenolaM ,  awhab

tafis   helo ihuragnepid rutnel tauk habsin  rellif kirtam/ s  ,
 taki ayad nad sinej resilibitapmok  .nakanugid gnay  

 tauk tafis padahret PPAM resilibitapmok huragneP
k nad kirat gnisam ,PP/SB tisopmok rutnel tau -  gnisam

 resilibitapmok aynadA .5 nad 4 rabmaG adap tahilid tapad
 ,PP/SB tisopmok kirat tauk tafis ihuragnepmem PPAM
 kutnebreb SB lekitrap nagned tisopmok kutnu amaturet
 nakbabeynem raseb fitaler gnay aynradak numaN .tares

p  lekitrap nagned tisopmok kutnu kirat tauk tafis nanurune
 adap idajret aynkilabes anemoneF .kubres kutnebreb SB
 awhab nakataynid tapad mumu araceS .rutnel tauk tafis
 utnabmem tapad PPAM resilibitapmok ,utnetret radak adap

itrap aratna iskaretni naktakgninem  PP skirtam nad SB lek
 irad ralop gnay dirdihna taelam suguG .tisopmok malad
 gnay asolules nenopmok takignem tapad PPAM nenopmok
 ralop non gnay PP naigab nakgnades ,SB irad ralop aguj
 .ralop aguj gnay PP skirtam malad tural hadum PPAM irad

naikimed nupikseM  tapad ,raseb ulalret PPAM radak akij ,
 tisopomok irad kinakem tafis nanurunep nakbabeynem
 PPAM nenopmok kinakem tafis ,larutan araces anerak
 naitilenep lisah nagned nalajes ini laH .hadner halada

)9991( otnairbeF  gnay  nakatagnem  awhab   PPAM radak
d hibelreb  naknurunem tapa tafis  .tisopmok adap kirat tauk  

 

.4 rabmaG   padahret PPAM resilibitapmok radak huragneP
tisopmok kirat tauk tafis  

 
5 rabmaG  padahret PPAM resilibitapmok radak huragneP .

tisopmok rutnel tauk tafis  
 

 kinakem tafis ihuragnepmem aguj SB lekitrap narukU
 adap tahilid tapad anamiagabes ,PP/SB tisopmok irad
 tauk nad kirat tauk tafis awhab tahilreT .7 nad 6 rabmaG
 aynlicek nikames nagned takgninem tisopmok rutnel

gis ulalret kadit nupiksem ,SB lekitrap naruku  .nakifin
 tafis awhab ,aynmulebes nakiaruid hadus anamiagabeS
 tafis helo nakutnetid tagnas PP/SB tisopmok kinakem
 naka tisopmok kinakem tafiS .PP nenopmok irad kinakem
 .gnarukreb PP lukelom ratna iskaretni akij nurunem

 raseb fitaler gnay SB lekitrap narukU  PP skirtam malad
 lukelom ratna iskaretni nanurunep aynidajret nakbabeynem
 kadit numan ,adareb SB lekitrap anoz adap PP
 tafis ayntabikA .PP lukelom nahurulesek ihuragnepmem

 tisopmok kinakem  idajnem  naigab adap amaturet ,nurunem
 gnusgnal nahutnesreb gnay PP  PP naigab adaP .SB nagned

 tisopmok kinakem tafis ,SB nagned nahutnesreb kadit gnay
 .iggnit naknahatrepid tapad hisam aggniheS   araces

 nikames nagned nurut tisopmok kinakem tafis ,nahurulesek
 gnay SB lekitrap narukU .SB lekitrap naruku aynraseb

d licek hibel  kiab hibel gnay narabes naklisahgnem tapa
 aguj tisopmok kinakem tafis aggnihes ,PP skirtam malad
 aynanemonef nakarikrepiD .iggnit hibel idajnem fitaler
 nakanugid gnay SB lekitrap akij adebreb idajnem naka

aretni nagned tiakret gnay amaturet ,onan narukureb  isk
 lekitrap nagned PP skirtam aratna nad PP lukelom ratna
 nasahab kokop idajnem kadit tubesret lah numaN .SB

.ini halakam malad  

 
.6 rabmaG   tafis padahret SB lekitrap naruku huragneP

PP/SB tisopmok kirat tauk  

0
5
01
51
02
52
03
53
04
54
05

0,0 0,5 5,7

.)2
mc/gk( kiraT tauK

)%( PPAM radaK

hsem 001 SB kubreS mc 1 SB tareS

0
1
2
3
4
5
6
7
8

0,0 0,5

.)2
mc/gk( rutneL tauK

)%( PPAM radaK
hsem 001 SB kubreS

0
01
02
03
04
05
06

      06       08       001

.)2
mc/gk( kiraT tauK

)hsem( SB lekitraP narukU
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.7 rabmaG     SB lekitrap naruku huragneP  tafis padahret

PP/SB tisopmok rutnel tauk  
 

 naklisahgnem tapad muleb ini naitilenep ,mumu araceS
 CPW radnats iauses gnay PP/SB tisopmok kinakem tafis

R .laisremok  aynhadne  nakarikrepid tubesret ikinakem tafis
 tapad muleb gnay rotkaf aparebeb helo nakbabesid

rotkaF .ihunepret -  halada nial aratna tubesret rotkaf
 muleb gnay sesorp isidnok nad SB nenopmok isaraperp

lamitpo .  pukuc ini naitilenep lisah ,naikimed numaN
 isnetopreb tiwas gnatab habmil awhab narabmag irebmem

PW nataubmep nahab iagabes nakgnabmekid kutnu .C  

.3.3  riA napareS tafiS  

 naktakgninem tisopmok malad SB radak natakgnineP
 .8 rabmaG adap tahilret tapad itrepes ,aynria napares tafis
 SB rasad tafis irad sigol isneukesnok nakapurem ini laH

 .ria pareynem gnay  halas awhab nakataynem )3002( rakaB
 irad nahamelek utas SB   nagned sipoksorgih tafisreb halada

 gnay isnemid satilibats ,kiab gnaruk   tagnas aggnihes
.ratikes nagnukgnil irad ria pareynem hadum   numaN

 tafis naknurunem tapad SB lekitrap naruku nanurunep
napares   gnay SB lekitrap narukU .)9 rabmaG( tisopmok ria

 nagned tisopmok naklisahgnem tapad licek nikames
 aneraK .PP skirtam ipututret kaynab hibel gnay SB lekitrap
 aynah akam ,ria pareynem kadit tafisreb PP nenopmok

agned gnusgnal katnokreb asib gnay SB lekitrap  ajas ria n
 lekitrap nagned tisopmok ayntabikA .ria pareynem gnay
 napares tafis ignarugnem tapad fitaler licek hibel gnay SB

.aynria  

 

 
.8 rabmaG   napares tafis padahret PP/SB habsin huragneP

tisopmok ria  

 
.9 rabmaG  napares tafis padahret SB naruku huragneP   ria

PP/SB tisopmok  
 

 gnay tiwas gnatab sisabreb CPW kinakem tafiS
 hadner hibel hisam ini naitilenep adap helorepid
 ,iggnit taresreb uyak sisabreb CPW nagned nakgnidnabid

 adap tahilid tapad anamiagabes 2 lebaT  irad tahilid akiJ .
 nupuam ini naitilenep lisah  kkd sibuL helo nakukalid gnay

naijak nakulrepid ,)9002( -  kutnu natujnal naijak
 tiwas gnatab sisabreb CPW kudorp nakgnabmegnem
 uyak sisabreb gnay CPW tafis iamaynem tapad aggnihes

naijaK .iggnit tares -  nakukalid tapad nikgnum gnay naijak
ep halada nial aratna  napaiynep sesorp adap nakiabr

.CPW nataubmep sesorp nad tiwas gnatab tares/kubres  

0,0
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      06       08       001

.)2
mc/gk( rutneL tauK

)hsem( SB lekitraP narukU
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)
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hsem 001 SB kubreS mc 1 SB tareS
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      06       08       001

)
%( riA radaK

)hsem( SB lekitraP narukU \

.2 lebaT  .CPW lairetam kinakem nad kisif tafis iju lisah nagnidnabreP  

 
 ,kkd ,llewoR

)9991(  
 ,kkd ,otnairbeF

)6002(  
 ,kkd ,sibuL

)9002(  
 naitileneP

ini  
nahaB  relliF  faneK  atpuged sutpylacuE  tiwaS gnataB   gnataB

tiwaS  
kirtaM   PP   ruad PP gnalu  gnalu ruad EP  PP  

resilibitapmoK  PPAM  PCD+HAM  PCD+HAM  PPAM  
kisiF tafiS  mc/rg( natapareK 3) 70,1  - 77,0  87,0  

)%( riA radaK  - - 97,0  37,2  
)%( riA pareS ayaD  50,1  26,3  28,2  3 

 labeT nagnabmegneP
)%(  - 53,2  35,0  5,0  

 tafiS
kinakeM  

mc/gk( kiraT tauK 2) 056  083  7,12  76 

mc/gk( rutneL tauK 2) 089  - 48  3 
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.4  K nalupmise  
lisaH  naitilenep   awhab nakkujnunem  tafis ,igolofrom

kinakem   nad  tafis  ria napares lepmas   CPW  sisabreb
 PP kitsalpomret nad SB habmil narupmac  helo ihuragnepid

 nad SB lekitrap naruku ,PP/SB habsin  lisaH .PPAM radak
helorepid kiabret  halada tares kutnebreb SB kutnu   adap

habsin   PP/SB nad 05/05   radak  assam PPAM  % 5  utiay ,
kirat tauk nagned  7 mc/gk 6 2 rutnel tauk ,  3 mc/gk 2   nad

 ria napares bres kutnebreb SB kutnu ;% 3 halada ku   adap
habsin   PP/SB 6 /0 40 hsem 001 naruku ,  nad   radak  assam
PPAM  % 5 kirat tauk nagned utiay ,  55  mc/gk 2 rutnel tauk ,  

5.1  mc/gk 2   ria napares nad .% 5  

hisaK amireT napacU  
 adapek hisak amiret napacu nakiapmaynem siluneP

imzA luhaitrI ,nawainruK namoyN  ,iraS airbeF akE ,
 margorP awsisaham ,analuaM idA nad atloP ardnI ynneB
 halet gnay ,uaiR satisrevinU aimiK kinkeT nasuruJ anajraS

.ini naitilenep naanaskalep utnabmem  

akatsuP ratfaD  
 irad uyak isutitsbus iagabes tiwas uyaK .3002 .S.E ,rakaB

mala natuh . uroF  igolonkeT nad isakinumoK m
uyaK irtsudnI nad  (2) 5 : - .6  

,.Y ,norisaB  .)sdE( nahC .W.K ,inaliaJ .S.B  2002 . A -d
II loV hcraeseR mlaP liO nI secnav  naisyalaM ,

I yramirP fo yrtsiniM ,)BOPM( draoB liO mlaP -n
.aisyalaM ,seirtsud  

dooW .2002 .C ,snomelC -  ni setisopmoC citsalP
 detinU eht  lanruoJ stcudorP tseroF .setatS

01 :)6(25 - .81  
nuhC ,  dna sdia gnissecorp fo esU .4891 .smahdooW dna I

acim ni stnega gnilpuoc - porpylop decrofnier -y
052 :)4(5 .pmoC .myloP .enel - .752  

gavlaD , H.  ,  .C nosalK   dna  .E.H ffe ehT .5891 .llavmortS -i
alpomreht nommoc ni srellif cisolullec fo ycneic -s

 dna sdia gnissecorp tihw gnilliF :II traP .scit
9 :11 .reteM .myloP .J .retnI .stnega gnilpuoc - .83  

 .9002 .haysniwrE .naktaafnamiD muleB tiwaS gnataB  
 /moc.sapmok.katec//:ptth

as.gnatab/26225240/11/70/9002/lmx/daer
naktaafnamid.muleb.tiw  . iD sesk  adap   22

0102 lirpA . 

otnairbeF ,  .9991 .F cnahne seitreporp dna noitaraperP -e
m fo tnem doow elbadlo -  remylop elbadargedoib
setisopmoc  ,ytisrevinU otoyK sisehT larotcoD .

.napaJ ,otoyK  

naH , G.S.  ,  .H  ,esonihcI  .S  dna esakaT  .N  .9891 .ihsiarihS
M .III eneliporpyloP dna dooW fo setisopmoC -o

0011 :)21( 53 ihsiakkaG iazuk - .4011  

 .3002 .P.D ,repraH hT A  dna ,cipocsortceps ,cimanydomre
doow eht fo noitaziretcarahc lacinahcem -

esahpretni enelyporpylop .  ,yhposolihP fo rotcoD
 .ytisrevinU etatS notgnihsaW  

otnawsI , H.A .  ijagreG kubreS nataafnameP ayapU .5002
 kitsalP habmiL nad nogneS uyaK  anelyhporpyloP

iagabes  kek isatagnem kutnu fitanretla hakgnal -u
 .nanugnab nahab iagabes uyak nagnar K lanruJ -o

isakinum  naitileneP  42 :)3(71 - .72  

nosalK , C.  ,  .J  dna tabuK  .E.H ffe ehT .4891 .llavmortS -i
alpomreht nommoc ni srellif cisolullec fo ycneic -s

orp tuohtiw gnilliF .I traP .scit  ro sdia gnissec
951:01 .retaM .miloP .J .retnI .stnega gnilpuoc -

.781  

kisyzrK , A.M.  dna  .A.J ria fo gnidnoB .1991 .tsiuqgnuoY -
pmoc rebif enelyporpylop/rebif doow demrof -o

532 :)4( 11 .isehda .J .retnI .setis - .042  

 .3991 .M.T ,yenolaM d dna draobelcitrap nredoM  yr
gnirutcafunam draobrebif ssecorp erF relliM . -e

.ASU .snoitacilbuP nam  

 ot seye rieht nrut sreilppus evitiddA .1002 .P notselpaM
.25.p ,scitsalP nredoM .setisopmoc citsalp/doow  

sibuL  , JM .,  .I irasansiR ,  .A  nad nawayruN  .F otnairbeF  .
2 00 9  . moK napaP satilauK B habmiL iraD tisop -a

 nad )qcaJ sisneeniug siealE( tiwaS apaleK gnat
 .gnalU ruaD )EP( enelyhteyloP treP .dnI .keT .J  .

61 :)1(91 .loV - .02  

,.M.R ,llewoR   .A  ,idanaS  .R  nosbocaJ a  dn  .D  .dleifluaC
 .9991 pmoC enelyporpyloP/faneK fo seitreporP -o
nI .etis  reporP faneK orP dna gnissecorP ,seit -d

stcu  . gnireenignE oiB nad orgA  .p .23 retpahC .
.183  

dasarpagnaR ,  .3002 .R  nA :setisopmoC citsalP dooW
weivrevO eC hcraeseR & noitacilppA tcudorP . -n

.iabmuM .ret  

 .3002 .D,itawayteS  tisopmoK sinakeM nad sisiF tafiS
 kitsalP uyaK kubreS .gnalU ruaD aneliporpiloP  

sisehT  nainatreP tutitsnI anajrasacsaP margorP .
rogoB .rogoB . 

itawayteS ,  nagnabmegneP .5002 .ayajissaM .M.Y nad .D
lek tubas irad iggnit satilaukreb tisopmok napap -a

 nad uhuS :)I( gnalu ruad aneliporpilop nad ap
J .sanap apmek utkaw H lisaH igolonkeT lanru -u

19 :)2(81 nat - .101  

.C ,popmostabmoS .C ,  nipgnohT ,nrotmukanattawnitoY . 
5002 .  fo noitartnecnoC dna epyT fo ecneulfnI

 dna enelyporpyloP detfarG edirdyhnA cielaM
 fo seitreporP lacinahceM no sreifidoM tcapmI

setisopmoC tsudwaS dooW/PP . uoJ  fo lanr
ecneicS remyloP deilppA . 79 : 574 – 484 . 

M.N ,kartS ,.  na  d .J.M   ezis  elcitrap fo tceffE .7991  .regreB
doow fo seitreporp no - porpylop decrofnier ruolf -y

setisopmoc enel .  ecnerefnoC lanoitanretnI htruoF
rebifdooW no -  tcudorP tseroF .setisopmoC citsalP

ytaicoS . P. .431  
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  .3002 .R ,namealuS  uyaK kubreS tisopmoK isaroireteD
 acauC helO gnalU ruaD aneliporpiloP kitsalP

payaR naD . sisehT .  tutitsnI anajrasacsaP margorP
 .rogoB nainatreP  

 ni secnavda weN .0002 .kcocdA .T dna .P.M ,ttocloW
rebif doow -  :nI .snoitalumrof remylop  .corP

dooW -  ygolonhceT scitsalP .ecnerefnoC citsalP
snoitacinummoC ssecorP remyloP dna enizagaM  .

.701 .p  

irraM ehT .5991 .AJ tsiuqgnuoY non dna dooW fo ega -
 :)01(54 ,lanruoJ stcudorP tseroF .slairetam dooW

52 - .03
 


