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 artsbA tc   .aisenodnI ni noitcurtsnoc ynam ni esu dna nwonk sah etercnoc htgnerts thgih ehT
 naps gnol dna gnidliub esir hgih sa hcus noitcurtnoc ynam htiw nevorp si sihT
 enibmoc etercnoc thgnerts thgih tuoba hcraeser ynam won thgiR .ti esu taht egdirb

f htiw  esu ecneivorp uaiR ni seirtsudni repap dna plup fo eno sa PPAR .TP .hsa yl
 hsa yalf ecudorp ssecorp gninrub morf lairetam etsaw ehT .secruoser ygrene sa laoc
 ecruos lacol ekat saw etagergga esraoc dna enif ,hcraeser siht nI .desu eb nac taht

dnif ysae taht   fo tnemhsilbatse eht rof lairetam sisab ehT .tekram urabnakeP ni
 eht htiw detsissa osla dna snoitisopmoc suoirav htiw hsa ylf htiw dexim etercnoc
 ,%51 ,%0 desu hsa ylf fo tnetnoc noitairaV .ytlibakrow esaercni ot rezicitsalprepus

giew yb %03 dna ,%52 ,%02  rednilyc a saw snemiceps fo epyt ehT .tnemec fo th
 82 ta detset erew aPM 04 si htgnerts evisserpmoc ehT .mm 003 x mm 051 ezis htiw

 .ssecorp gniruc a htiw syad  evisserpmoc tsehgih eht taht dewohs stluser tset ehT
htiw serutxim etercnoc ni deniatnoc htgnerts   ehT .aPM 30.14 ta %02 egasu hsa ylf

 .tnetnoc hsa ylf %02 htiw aPM 81.3 si htgnerts elisnet gnittilps fo eulav tsehgih
01 x 72.4 saw yticitsalE fo suludom eulaV 4  etacidni yduts siht fo stluser ehT .aPM

%02 ni lamitpo serutxim etercnoc ni hsa ylf fo esu eht  htiw detacidni erew esehT .
 eht elihw ,yticitsale fo suludom dna ,htgnerts elisnet ,htgnerts evisserpmoc esaercni

.enilced eb dluow %02 evoba hsa ylf fo esu  

 :sdrow yeK  thgnerts evisserpmoC  , hsa ylF , H etercnoc htgnerts thgi ,  suludoM
itsalE c ti y  gnittilpS thgnerts elisnet  

   

.1  nauluhadneP  
 malad nakanugid nad lanekid halet iggnit utum noteB

 aisenodnI id iskurtsnok ainud kajes   itkubret ini laH .amal
 iggnit takgnitreb nanugnab iskurtsnok aynnakiridid nagned
 noteb nakanuggnem nagned gnajnap gnatneb natabmej nad

 .iggnit utum  
 irad kutnebid iggnit utum noteb ,mumu araceS  rednib

 lairetam  tafis iaynupmem gnay lairetam apureb(
akignem nahab adap gnutnagret noteb satilauK .)t -  nahab

 natakgnineP .aynnarupmac satilauk nad aynnusuynep
 utum noteb naklisahgnem naka noteb narupmac satilauk
 nagned noteb narupmac adap kiab gnay satilauK .iggnit

( habmat nahab erutximda s habugnem kutnu naujutreb ,)  uta
tafis hibel uata -  naadaek malad noteb nusuynep nahab tafis

 nahabmat nahab utas halaS .sarek haletes nupuam rages
( gnabret uba halada gnitnep gnay hsa ylf .)  

 kudorp halada gnabret uba uaiR isnivorP id ini taaS
.TP satrek nahalognep irtsudni irad nagnipmas   gnay PPAR

 kutnu rakab nahab iagabes arab utab nakanuggnem
 ,nagnir sulah naritub apureb ,kirtsil aganet tikgnabmep

 gnabret uba nahabmaneP .kinalozzop tafisreb atres ,radnub
)hsa ylf(   tafisreb noteb narupmac adap nalozzop  aggnihes ,

habmat nahab idajnem asib   .noteb kutnu kiab gnay larenim
nalozzoP   nad akilis gnudnagnem gnay nahab halada

 muislak nagned aimik araces iskaereb gnay muinimula
 awaynes kutnebmem asaib rutarepmet adap adiskordih

 tafisreb suoititnemec   .)takignem tafisreb(  
 naitilenep ,uti anerak helO  kutnu nakukalid ini

 gnay narupmac isisopmok ukalirep iuhategnem
 helorepid raga gnabret uba habmat nahab nakanuggnem
 mumitpo gnay narupmac satilauk gnatnet isamrofni utaus
 alib noteb  kinakem kitsiretkarak iuhatekid tapad atres

areb gnay hsa ylf nakanuggnem  .tubesret PPAR .TP irad las
 halada duskamid gnay noteb kinakem kitsiretkaraK
 haleb kirat tauk nad naket tauk ,tusus ,sitsale suludom
 narupmac isairav irad naklisahid gnay iggnit utum noteb

hsa ylf  .nemes latot tareb nakrasadreb  
leb ratal naiaru nakrasadreB  akam ,sata id gnaka

 iuhategnem kutnu halada ini naitilenep halasam nasumur
 nakanuggnem gnay narupmac isisopmok isairav ukalirep
 ,)%03 ,%52 ,%02 ,%51 ,%0( gnabret uba habmat nahab
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 iggnit utumreb gnay noteb  kinakem kitsiretkarak  padahret
nakanuggnem nagned  .PPAR .TP irad lasareb gnay hsa ylf  

  naijak nakukalem halada naitilenep naujuT
 padahret gnabret uba narupmac isisopmok isairav nagned
 retemarap nagned iggnit utum noteb kinakem kitsiretkarak
 nad naket tauk ,tusus ialin ,sitsale suludom halada nauajnit

auk  noteb aratna isasilausiv naijak nakukaleM .haleb kirat t
 nagned lamron noteb nad hsa ylf gnudnagnem gnay

 .)MES( epocsorciM cinortcelE gninnacS nakanuggnem  
 nakidajid tapad nakparahid ini naitilenep taafnaM

gnit utum noteb nataubmep nakanaskalem malad nauca  ig
 id tapadret gnay lakol lairetam nakanuggnem nagned
 gnabret ubA nakanuggnem nagned urabnakeP narasap

.PPAR .TP irad lasareb gnay  
 naitilenep adap isatabid gnay halasam nasatab nupadA

:halada ini  
.1   uanaD irad lasareb nakanugid gnay sulah tagergA

aK gnaukgniB  uaiR isniporP rapmaK netapub  
.2   irad lasareb nakanugid gnay hacep utab rasak tagergA

             urabnakeP ,iabmuR id nakrasapid gnay kareM  
.3   gnabret uba halada nakanugid gnay habmat nahaB

 netapubaK ,icnireK PPAR .TP irad helorepid gnay
 .nawalaleP  

.4  gnay nemeS   I epit dnaltroP nemes halada nakanugid
.gnadaP nemes inkay  

.2  edoteM nad nahaB  
 gnay sulah tagerga halada nakanugid gnay nahaB
 nad rapmaK netapubaK gnaukgniB uanaD irad lasareb
 id nakrasapid gnay kareM irad lasareb rasak tagerga

a nakanugid gnay nemeS .iabmuR  dnaltroP nemes halad
 halada nakanugid gnay ria nad gnadaP nemeS utiay I epit
 muirotarobaL id nakukalid naitileneP .tapmetes ria
 adaP .uaiR satisrevinU kinkeT satlukaF nahaB igolonkeT
 gnay nemes anerak naijugnep nakukalid kadit nemes

hunemem halet nakanugid  nagned iauses iju radnats i
C MTSA dradnats -  asaib dnaltroP nemes kutnu 051

)tnemeC dnaltroP yranidrO( . 
 iju kutnu natalarep halada nakanugid gnay natalareP

 tafis –  atres sulah tagerga nad rasak tagerga kisif tafis
gid gnay iju adneb nakateC .naket iju nisem  malad nakanu

 03 iggnit nad mc 51 retemaid rednilis halada ini naitilenep
.mc  

 ini naitilenep adap noteb iju adneb nataubmeP
 sinej aumes kutnu iju adneb 04 kaynabes nakanacnerid
 id nakanaskalid ini iju adneb nataubmeP .naijugnep

 nahaB igolonkeT muirotarobaL  .IRNU kinkeT satlukaF
 lebat adap tahilid tapad iju adneb aynkaynab ayntujnaleS

.tukireb  T adaP  leba 1  naicnir tahilid tapad ini hawabid
 aiju kutnu iju adneb 51 anamid ,taubid gnay elpmas halmuj
 kutnu iju adneb 01 naidumek irah 82 rumu adap naket tauk

ukalid  suludoM iju kutnu iju adneb 01 ,kirat iju nak
.tusus ialin iju kutnu iju adneb 5 atres satisitsalE  

 
.2 lebaT  iju adneb naicniR  

 isairaV
)%(  

nahaB naijugneP sineJ  

 tauK
nakeT  

 tauK
 kiraT

haleB  

 suludoM
sitsalE  tusuS  

irah 82 rumU   rumU
irah 03  

0 3 2 2 1 
51  3 2 2 1 
02  3 2 2 1 
52  3 2 2 1 
03  3 2 2 1 

halmuJ  51  01  01  5 
latoT  lepmaS 04  

)naitileneP :rebmuS(  
 

 ini naitileneP  nagnacnar malad 4x4 lairotkaf kutnebreb
l kaca pakgne  .nagnalu ilak agit nagned   amatrep rotkaF

 :utiay farat 4 irad iridret ialedek sateirav iagabreb halada
 ,siliW sateirav   rotkaF .oromsajnA nad ,hituP sapiK ,abrO

 halada audek O KPN kupup sisod iagabreb  kinagr  iridret
 :utiay ,farat 4 irad KPN nairebmep apnat  o  ,kinagr     ,gk 0 ,

052  gk  rep gk 057 nad ,gk 005 , ah .)   natamagnep lisaH
sisilanaid  magar  J atayN adeB natujnal iju nad )F ijU(  ruju

 farat adap )JNB(  atayn .%5  

.3  nasahabmeP nad lisaH  
 gnay muirotarobal iju nakapurem ini naitileneP
 satlukaF nahaB igolonkeT muirotarobaL id nakanaskalid

T  gnay naajrekep pahat huruleS .uaiR satisrevinU kinke
 iauses nakanaskalid halet ini naitilenep adap nakanacnerid
 nad nahab napaisrep pahat irad ialumid ,rudesorp nagned
 kitsiretkarak naijugnep/naaskiremep pahat ,lairetam

ac nagnutihrep ,noteb nahab/lairetam  ,noteb narupm
tafis naijugnep nagned iapmas ,iju adneb nataubmep -  tafis

 padahret asilana atres noteb kinakem  cinortcelE gninnacS
epocsorciM  .noteb narupmac adap )MES(  

atad apureb gnay naitilenep lisaH -  ,rasak atad
nep iuhategnem kutnu sisilana id ayntujnales  nahab hurag

 gnabret uba nakanuggnem nagned habmat )hsa ylf(   F epit
 netapubaK ,icnireK PPAR .TP irad helorepid gnay

 habmat nahab nad nawalaleP rezicitsalprepuS   )NN akiS(
tafis padahret - .iggnit utumreb gnay noteb kinakem tafis  

.1.3  )ytilibakroW( pmulS ialiN  

dumeK  ialin irad tahilid tapad naajregnep naha pmuls  ,
 narupmac irad nasitsalpek takgnit nagned kitnedi gnay
 hadum nikames ,noteb sitsalp nikameS .rages noteb

.aynnaajregnep  
 nagned nakukalid gnay noteb lepmas naajregnep lisaH

ay )saf( nemes ria rotkaf nakanuggnem  iauses patet gn
 nagned ngised xim  magareb gnay pmuls ialin helorepid ,

04 aratna lavretni nagned -  gnay pmuls ialiN .mm 05
 helo nakbabesid noteb isairav paites irad magareb
 ialin naijugnep lisaH .gnabret uba nagnudnak naadebrep

t adap tahilid tapad adap pmuls  awhab nakkujnunem 3 leba
 uba esatnesrep aynhabmatreb gniries nurunem pmuls ialin

.noteb narupmac malad gnabret  
 

.3 lebaT  isairaV paiT adaP pmulS ialiN  

oN  isairaV  
)mm( pmulS  

1 ijU  2 ijU  atareR  
1 %0  05  05  0.05  
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2 %51  54  05  5.74  
3 %02  04  05  0.54  
4 %52  04  54  5.24  
5 %03  04  04  0.04  

)naitileneP :rebmuS(  

.2.3  noteB nakeT tauK  

 kutnu nakukalid noteb naket tauk naijugneP
 aynada nagned noteb naket tauk ialin helorepmem

 naanuggnep isairav naadebrep gnabret uba   nahab iagabes
habmat   noteb naket tauk naijugneP .nemes tareb irad

 hawabid 4 lebat adaP .82 rumu iju adneb adap nakukalid
 isairav nagned naket tauk naijugnup lisah tahilid tapad ini

.nakanug id gnay gnabret uba nagnudnak  
 

.4 lebaT  noteB nakeT tauK naijugneP lisaH  

 ylF isairaV hsA  gnapmaT sauL  
mm( 2) 

 nakeT tauK  
ataR - ataR  

)aPM(  
%0  54,17671  02.23  
%51  54,17671  08.43  
%02  54,17671  30.14  
%52  54,17671  06.92  
%03  54,17671  05.42  

)naitileneP :rebmuS(  
 

 naket tauk awhab tahilid tapad sata id 4 lebat iraD
 narupmac isisopmok adap tapadret iggnitret gnay noteb

 isairav nagned hsa ylf   tauk ,aPM 30.14 rasebes utiay %02
 narupmac isisopmok adap nurunem noteb naket hsa ylf  

92 rasebes utiay %03 , %52 isairav nagned  5.42 nad aPM 6.
 nakianek awhab nakakujnunem ini naitilenep lisaH .aPM
 isisopmok adap halada tapadid gnay lamitpo naket tauk

 isairav nagned narupmac  hsa ylf  akij %02 rasebes
 isairav narupmac isisopmok nagned nakgnidnabid hsa ylf  

.aynnial  
 huragneP hsa ylf   narupmac adap habmat nahab iagabes

 rupak natakignep iskaer aynidajret naktabikagnem noteb
 helo nemes isardih sesorp malad naklisahid gnay sabeb

 malad gnudnakret gnay akilis hsa ylf  naritub ,uti nialeS .  ylf
hsa  dap hibel noteb taubmem licek hibel huaj gnay  ta

 helo isiid tagerga naritub aratna aggnor anerak hsa ylf  
irop licekrepmem tapad aggnihes -  nad ada gnay irop

 tafis naktaafnamem nalozzop   irad hsa ylf   kutnu
 naanuggneP .noteb utum ikiabrepmem hsa ylf  

 noteb narupmac malad huragnep aud naktahailrepmem
s utiay  iagabes nad sulah tagerga iagabe nalozzop  .  

 nagnubuh tahil atik tapad ini hawabid 1 kifarg adaP
 naiakamep esatneserep nagned noteb naket tauk hsa ylf  .

 naiakamep mumitpo awhab tahilid tapad ini 1 kiarg iraD
 hsa ylf  naanuggnep adap idajret hsa ylf  2 kaynabes .%0  

 

 
G rabma  .1   esatnesrep nagned noteb naket tauk nagnubuH

 naiakamep hsa ylf  nemes tareb padahret  

.3.3  noteB satisitsalE suludoM  

 nakrasadreb gnutihid noteb satisitsale suludom ialiN
nagnaget nagnubuh avruk nakanuggnem 964 C MTSA -

awab id 5 lebat adaP .nagnager  ialin tahilret tapad ini h
adebreb gnay sitsale suludom -  irad isairav turunem adeb

 tauk ialin ini naitilenep adaP .tubesret noteb narupmac
 adap tapadret irah 82 rumu mumiskam noteb naket

 isairav nagned narupmac isisopmok hsa ylf   utiay %02
 aPM 13.14 rasebes  satisitsale suludom ialin nagned

01 x 7472.4 rasebes utiay mumiskam 4 aPM  
 

.5 lebaT  satisitsalE suludoM naijugneP lisaH  

 
)naitileneP lisaH :rebmuS(  

.4.3  noteB tusuS  

 tusus nahanem rasak tagerga aynsusuhk ,noteb tagergA
ihuragnepmem hibel nemes atsaP .nemes atsap   tusus

 gnay  rasak tagergA .noteb nakgnidnabid ratrom gnirek
 tagerga nakgnidnabid tusuynem tilus hibel ukak nad sarek
 gnirek tusus ihuragnepmem gnay rotkaF .kanul gnay
 gnirek tusuS .noteb emulov nautas rep ria halmuj halada

m arac nagned naklaminimid tapad  ria halmuj rutagne
 .laminim aynnagnudnak aggnihes apur naikimedes
 aratna inkay tubesret lah iapacnem kutnu arac iagabeB
 naka anerak( rasak tagerga nagnudnak rasebrepmem :nial
 ,pmuls ialin naklaminimem ,)nemes atsap naklaminimem

gnep edotem nakanuggnem uata  kadit gnay naroce
.ria kaynab nakhutubmem  

G rabma   huragnep nakijaynem ini hawabid .2
 naanuggnep  hsa ylf  ialin padahret noteb narupmac adap

 naitailenep lisaH .irah 03 amales idajret gnay gnirek tusus
 nakanuggnem gnay noteb awhab nakisakidnignem hsa ylf  

limem  nakgnidnabid raseb hibel gnay gnirek tusus ialin iki
.lamron noteb nagned  

iraH 82 rumU adaP nakeT tauK

2.23
8.43

30.14

6.92

5.42

0

5

01

51

02

52

03

53

04

54

0 51 02 52 03

)%( hsa ylf isairav

)aP
M( noteb naket tau

K
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G rabma  .2    nagnudnak esatnesrep huragnep nagnidnabreP

noteb narupmac adap hsa ylf  
 

 03 rumu adap noteb gnirek tusus ialin nagnidnabreP
 isairav nagned noteb aratna irah hsa ylf  ,%51(   ,%52 ,%02

 iauses kadit ini lisah ,raseb tagnas lamron noteb nad )%03
 nataafnamep isgnuf nagned hsa ylf   habmat nahab iagabes

 nataafnameP .narupmac adap hsa ylf   habmat nahab iagabes
 tusus ignarugnem tapad noteb narupmac malad

( egaknirhs ialin nagnidnabreP .)   ini raseb tagnas gnay tusus
 pukuc nakukalid gnay natamagnep utkaw naktabikaid
 noteb tubesret utkaw nuruk malad anerak ,)irah 03( takgnis

 habmat nahab irebid gnay hsa ylf   imalagnem hisam
.libats kadit gnay tusus ialin natakgninep  

.5.3  sorciM cinortcelE gninnacS )MES( epoc  

 naijugneP )MES( epocsorciM cinortcelE gninnacS  
 aratna idajret gnay isasilausiv iuhategnem kutnu nakukalid

airetam 3 rabmaG adaP .noteb kutnebmep l   ini hawabid
 nataki nakkujnunem gnay MES lisah rabmag nakapurem

.nemes atsap nagned hsa ylf aratna  
 

 
3 rabmaG a. .  lisaH  epocsorciM cinortcelE gninnacS  

 aratna nataki hsa ylf   .nemes atsap nagned
)naijugnep lisaH(  

 

 
b.3 rabmaG . lisaH  epocsorciM cinortcelE gninnacS  

 aratna nataki hsa ylf   .tagerga nagned
)naijugnep lisaH(  

.4  K nalupmise  naraS nad  
 padahret nakukalid gnay naijugnep lisah nakrasadreB

 habmat nahab nagned iggnit utum noteb ukalirep  ,hsa ylf
:tukireb iagabes nalupmisek aparebeb kiratid tapad akam  

.1   naket tauk awhab nakkujnunem ini naitilenep lisaH
p narupmac isisopmok adap tapadid lamiskam  ada

 isairav hsa ylf   tareb irad %02 esatnesrep nagned
 naiakamep nakgnades ,apM 30,14 rasebes utiay nemes

 hsa ylf  nakbabeynem naka %03 nad %52 ,%51 rasebes
.naket tauk nanurunep  

.2   noteb satisitsalE suludoM naijugnep lisaH
kamep isisopmok adap awhab nakkujnunem  %02 naia

hsa ylf  01 x 7472,4 rasebes EOM ialin tapadid 4 .aPM  
.3   nagned surul gnidnabreb noteb kirat tauk natakgnineP

 idajret aguj mumiskam kirat tauk aggnihes ,naket tauk
 nagnudnak adap hsa ylf  .% 02  

.4   ini naitilenep adap tusus ialin naijugnep lisaH
 alib raseb hibel gnay tusus ialin naktahilrepmem
 akgnaj malad lamron noteb nagned nakgnidnabid

.irah 03 natamagnep utkaw  
.5   aggnor awhab naktahilrepmem MES naijugnep lisaH

 narupmac nakanuggnem nagned iju adneb adap  hsa ylf
oteb nagned nakgnidnabid licek hibel  apnat asaib n  ylf

.hsa  
 

 naraS – s  nakitahrepid tapad ini naitilenep gnatnet nara
:tukireb iagabes halada asilanagnem malad  

.1   tapad noteb narupmac niasid malad anacner pmulS
.igal licekrepid  

.2   ialin naijugnep malad natamagnep utkaw akgnaJ
igal gnajnaprepid tusus  lisah naktapadnem ayapus ,

.igal kiab hibel gnay  
 

 MES nakanuggnem nagned lausiv asilanagnem malaD
 hibel naijak nakukalid tapad malad   iskaer ianegnem igal

 lisah irad tapadid gnay aimik iskaer murtkeps nad aimik
.MES  

0

002

004

006

008

0001

0021

0041

0061

0081

0 2 4 6 8 01 21 41 61 81 02 22 42 62 82 03

)iraH( utkaW

)6-01x( tusuS

%0 hsa ylf

%51 hsa ylf

%02 hsa ylf 

%52 hsa ylf

%03 hsa ylf

902 ICA
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akatsuP ratfaD  
 etercnoC naciremA )ICA( etutitsnI  R4.112 -  .8991 .39

hgiH rof snoitroporP gnitceleS rof ediuG -  htgnertS
 .hsA ylF dna tnemeC dnaltroP htiw etercnoC

.112 eettimmoC ICA lanruoJ  

)ICA( etutitsnI etercnoC naciremA  R902 - iderP .7991 .29 -c
tceffE erutarepmeT dna ,egaknirhS ,peerC fo noit  s

 eettimmoC ICA lanruoJ  .serutcurtS etercnoC ni
.902  

 .9002 .ihdnaF ,odnanreH  noteB narupmaC naanacnereP
nahabmaneP nagneD iggniT utuM  tsalprepuS -i

rezic   nemeS naigabeS naitnaggneP huragneP naD
 TF lipiS kinkeT nasuruJ ispirkS .hsA ylF nagneD

alsI satisrevinU .atrakaygoY .aisenodnI m  

  .M ,moolzaM  aciliS fO tceffE .4002 .J.J .skoorB nad
hgiH fO seitreporP lacinahceM nO emuF -

 etercnoC & tnemeC fo lanruoJ .etercnoC htgnertS
743 : 62 setisopmoC – .753  

 tibreneP : atrakaygoY .noteB igolonkeT .4002 .T ,onoyluM
.idnA  

druM arP naD nahaB ,1991 .M .K ,koorB nad ,.J .L ,kco -k
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