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nO ecnatpeccA remusnoC fO ydutS ehT   hsiftaC (  )sumlahthpopyh suisagnaP
llaB   kutaK htiW deddA )sunygordna suporuaS(   evitiddA ruoloC A sA sevaeL  

 
yB : 
 

iratsiL irpA )1 lurhayS , )2 namkeoL idrauS , )2  

 
tcartsbA   

 
pecca remusnoc etaulave ot dednetni saw yduts sihT  llab hsiftac no ecnat

 llab hsiftac fo sepyt ruoF .evitidda ruoloc a sa sevael kutak htiw dedda hcihw
 ,gge ,deewaes ,ruolf acoipat ,ruolf ogas ,hsiftac fo erutxim a morf edam erew

 htiw dedda llab hsiftac hcae dna )tlas ,redwop reppep ,cilrag ,noino( secips  kutak
 saw llab hsiftaC .evitidda ruoloc a sa %51 dna %01 ,%5 ,%0 fo level a ta sevael
 .latot lairetcab dna noitisopmoc etamixorp ,ecnatpecca remusnoc rof detaulave
 eht saw sevael kutak fo %01 htiw dedda hcihw llab hsiftac taht dewohs tluser ehT

nes ni tseb lauq yros ,taf ,nietorP .yti   tseb eht fo latot lairetcab dna hsa ,erutsiom
b hsiftac %  57.0 ,%15.31 saw lla  dna %98.0 , %58.07 ,  6,3  01 x 2 inoloc e  g/s

.ylevitcepser  
 

 
:sdrowyeK  ecnatpeccA , sevael kutak  , llab hsiftac  , evitidda ruoloc  

)1  irehsiF eht fo tnedutS uaiR fo ytisrevinU ,ytlucaF ecneicS eniraM dna se  
)2  uaiR fo ytisrevinU ,ytlucaF ecneicS eniraM dna seirehsiF eht fo rerutceL   

 
NAULUHADNEP  

  iagabes nakisinifedid oskaB
 rupmacid ,naksulahid gnay gnigad
 kutnebid ulal ,itap gnupet nagned

talub -  nagned talub  rasebes nagnat
 nad raseb hibel uata gnerelek
 akij sanap ria malad ek nakkusamid
 taubmem kutnU .ismusnokid nigni

gnotop ,oskab nanoda -  licek gnotop
 sulah gnacnic naidumek ,gnigad
 majat uasip nakanuggnem nagned
 gnigad uti haleteS .rednelb uata

 nagned ineluid  se ria uata utab se
01( -  nad )gnigad tareb irad %51

 iapmas aynnial ubmub atres marag
 aggnihes silak gnay nanoda idajnem
 tikides imed tikideS .kutnebid hadum
 raga ijnak gnupet nakhabmatid
 nahabmaneP .takignem hibel nanoda

51 pukuc ijnak gnupet -  irad %02

tareb   gnigad  nad oyulawidagN(
.)3002 ,otijrahuS   

 irosnes tafis halada anraW
 taas adap itamaid gnay amatrep
 .nagnap kudorp tahilem nemusnok
 naka kiratret aynasaib nemusnoK
 anraw ikilimem gnay nanakam
 tapadret akij kalonem nad utnetret

kam anraw adap nagnapmiynep nana  
 araces anerak ini laH .tubesret
 nemusnok nakiratretek kitpelonagro
 helo ihuragnepid amaturet
 tapad gnay kudorp nalipmanep
 ,ini lah malaD .areles gnadnugnem
 nakirebmem pukuc anrawep
 tauk gnay kirosnes nagnasgnar
 aynikilimem kutnu nemusnok adapek

( gnarT .)0991 ,onog  

 nanakam anraweP  gnay
 nakanugid  kadit nad nama halsurah
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 irad akam ,natahesek nakayahabmem
 tagnas  imala anrawep nahab uti

 nakrujnaid  nahalo nanakam kutnu
gnaro kaynab ismusnokid gnay   .

 imala anrawep nahab utas halaS
ebmem gnay kutak nuad halada  nakir

.nanakam adap uajih anraw  

 D  kutak nua  suporuaS(
)sunygordna   gnay nahab nakapurem

 tafisreb awaynes gnudnagnem
 irad nagnudnak aparebeB .iretkabitna
 edisoiretkab tafisreb kutak namanat
 aratna iretkab hunubmem tapad gnay

 ,anretiukses masa nial  diolakla
p  ,ninopas ,ninnat ,nirevapa
f dionoval  kaynim nad larenim marag ,

 kutak nuad kartske uti nialeS .irista
 nahab iagabes nakanugid aguj
 .nanakam nahab adap imala anrawep

( 3002 ,paharaH nad anamkuR .)  

 nitap naki oskab nataubmeP
 nuad natural nakanuggnem nagned

utak  kiranem tapad nakparahid k
 nemusnok naitahrep kana amaturet -

 halokes kana  kutnu
ismusnokgnem ,ayn  w tagnignem  anra

 oskab adap  ini taas ada gnay  hisam
muleb   kaynab  nakgnabmekid  nad

 nakrasadreB .masuk kaga aynasaib
silunep halini lah   kutnu kiratret

ep nakukalem  naijaK gnatnet naitilen
 padahreT nemusnoK naamireneP

 oskaB  nitaP nakI (P  suisagna
popyh h )sumlaht   nakhabmatiD gnaY

kutaK nuaD  (S )sunygordna suporua  
nraweP nahaB iagabeS .a  

 hisam oskab adap anraW
 raga ,nakgnabmekid kaynab muleb
 aynnalipmat kiranem hibel oskab
 anrawep nagned anraw irebid ulrep
 anrawep nahab utas halaS  .imala
 nuad halada ini taas ada gnay imala
 .uajih anraw irebmem gnay kutak
 halasam nasumur naikimed nagneD
 ini naitilenep malad nakujaid gnay
 isartnesnok halmuj apareB :  halada

kutak nuad natural   nakirebid gnay
 amiretid raga nitap naki oskab adap
 anamiagab nad nemusnok helo
 gnay nitap naki oskab kitsiretkarak

.naklisahid  

 halada naitilenep naujuT  
 naamirenep iuhategnem kutnu
 nitap naki oskab padahret nemusnok

popyh suisagnaP( h )sumlaht   nagned
bmanep  kutak nuad natural naha
 iagabes  nahab  irad taafnaM .anrawep

 tapad nakparahid ini naitilenep
 igab isamrofni nakirebmem

 gnatnet takaraysam  naanuggnep
 anrawep iagabes kutak nuad natural

.nitap naki oskab nataubmep malad   

NAITILENEP EDOTEM  
akanugid gnay edoteM  n

itilenep malad  edotem halada ini na
 ,nemirepske  nakukalem utiay

 nagned nitap naki oskab nahalognep
 kutak nuad natural nahabmanep
 nakanuggnem nad anrawep iagabes

.adebreb oskab isalumrof   nagnacnaR
 kutnu nakanugid gnay naabocrep

i naitilenep atad gnutihgnem  halada in
 )LAR( pakgneL kacA nagnacnaR

nagnalu ilak 3 nagned lairotkaf alop  .
e isartnesnok naukalreP  nuad kartsk

 kutak B0 %0  isartnesnok  , B1 
%5  isartnesnok  , B2  01 isartnesnok

%  , B3 %51 isartnesnok . 

 nakanugid gnay retemaraP
silana halada a ,kitpelonagro iju  

silana ( tamiskorpa  radak ria  radak ,
nietorp  radak , uba , kamel radak  nad )

silana a CPT( iretkab inolok latot .)  

   nataubmep sesorp napahaT
: nitap naki oskab  

kutak nuad natural nataubmeP .A  
.1   gnaubid kutak nuaD

 iapmas icucid nad ayniakgnat
hisreb  

.2  D ga sipit sirii  hadum ra
 aynnaksulahgnem  
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.3   nakrucnahid kutak nuaD
 iapmas ratrom malad

ria nakraulegnem  
.4   halet gnay kutak nuaD

gniligid  rednelbid   iapmas
sulah  

.5   nuad natural naklisahiD
kutak . 

 nagned oskab nataubmeP .B
kutak nuad natural nakanuggnem  

.1  ad ignaisid rages nitap nakI  n
irud  atres ,tellifid -  gnay irud

 aggnihes gnaubid asisret
 nad gnigad tellif helorepid

.hisreb aggnih icucid  
.2   tellifid halet gnay nakI

 nagned naktamulid
 aggnihes gnigad nagnilignep
 gnigad natamul helorepid

.negomoh gnay naki  
.3   sisilana nakukalid naidumeK

dner  nad ,tareb neme
 nakukalid naidumek

( naicucnep gnihcael  nagned )
5 uhus( hisreb ria - 01 o  )C

 naicucnep ilak 2 kaynabes
gnisam -  01 amales gnisam

 audek naicucnep nad tinem
 marag nakahabmatid rg 03  

 .icucnep ria adap  amaleS
 sesorp nakukalid naicucnep

umek nakudagnep  naid
 kutnu tinem 5 ± nakmaidid
 .kamel nakgnalihgnem tapad
 ria aratna nagnidnabreP

      tamul gnigad nagned
.1:3 halada  

.4   sesorp haleteS gnihcael  ,
 nad gnirasid tamul gnigad
 niak nagned sserpid
 araces( nagnat nakanuggnem
 naujut nagned )launam

 radak ignarugnem  gnigad ria
.%08 ± aggnih tamul  

.5   nanoda 4 taub naidumeK
 nad isisopmok nagned
 oskab nataubmep isalumrof
 lebaT  adap itrepes nitap naki

 natural nahabmanep nad 6
 % 01 ,% 5 ,%0  kutak nuad

.% 51 nad  
.6   katecid nanoda ayntujnaleS

 kutnebmem nagnat nagned
natalub - alub  .alob nat  

.7    oskab natalub  ayntujnaleS
 hakgnal aud nagned kasamid

 utiay nakasamep  gnittes
04 uhus( 0  tinem 01 amales )C

 nad  gnikooc 58 uhus( - 001 0  )C
 oskaB  .gnupagnem iapmas
 sesorp haletes gnatam naki

 gnikooc .iaseles   
.8   oskab ,uti haleteS

 nagned naknignidid
em  ria malad ek aynnakpulecn

 hadus gnay oskab raga ,se
 naka kadit naknignidid
 akitek nubme naklubminem
 .kitsalp malad samekid
 naka nasamek adap nubmE
 hadum oskab nakbabeynem
 ria nagnudnak anerak kusub

.raseb gnay  
.9   ulal takgna ayntujnaleS

samekid nad naksiritid  
EPDH kitsalp nagned   hgiH(

.)nelihteyloP ytisneD  

 magar sisilana lisah alibapA
 aynada nakkujnunem helorepid gnay
 akam ,atayn adebreb iskaretni
 kutnu natujnal sisilana nakukalid
 gnay anam naukalrep iuhategnem
 .naabocrep adap huragnepreb gnilap

iskaretni akiJ   nakkujnunem kadit
 ipatet atayn gnay huragnep aynada
 adap atayn gnay huragnep ada
 ayntujnales ,B nupuam A naukalrep
 atayN adeB tujnal iju nakukalid

.licekreT  
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NASAHABMEP NAD LISAH  

kitpelonagrO  

apuR  

P atar naialine -  iju atar
 apur padahret kitpelonagro oskab  

 nahabmanep nagned nitap naki
kutak nuad natural   adap nakijasid

 lebaT 1. 

 lebaT 1. ataR -  apur ialin atar  oskab
 nagned nitap naki
 nuad natural nahabmanep
 isartnesnok nagned kutak

.adebreb gnay  

naukalreP     nagnalU  ataR -
atar  1 2 3 

B0 51.3  41.3  61.3  51.3  

B1 32.3  12.3  82.3  42.3  

B2 55.3  85.3  45.3  55.3  

B3 35.2  45.2  65.2  45.2  

 tahilid tapad 1 lebaT nakrasadreB
atar ialin awhab -  iggnitret atar

 apur padahret nemusnok naakusek
 lisah irad nitap naki oskab adap

B naukalrep halada kitpelonagro 2 
ural nahabmanep utiay  kutak nuad nat

 naki tareb irad %01 halmuj nagned
 hadneret ialin nad 55,3 rasebes utiay

B naukalrep adap 3  nahabmanep utiay
 halmuj nagned kutak nuad natural
 rasebes utiay naki tareb irad %51

45,2 . 

 apur ialin ini naitilenep malaD
b anraw adapek haragnem hibel  oska

 adap anraw nupadA .nitap naki
 kutnu isgnufreb kutak nuad natural
 nemusnok kirat ayad nakirebmem

.naki oskab padahret  

 turuneM 2991( onraniW ,)  
 aredni naktabilem kaynab hibel apur
 halas nakapurem nad natahilgnep
 nakutnenem kutnu rotakidni utas

hab hakapa  uata amiretid nagnap na
 anerak ,nemusnok helo kadit
 aynasar( satilaukreb gnay nanakam

 muleb )kiab aynrutsket ,izigreb ,kane
 apur alib nemusnok iakusid utnet
 ikilimem tubesret nanakam nahab
 helo gnadnapid kane kadit gnay apur

.ialinem gnay nemusnok  

kab apuR  haletes nitap naki os
 nagned nasuberep nakukalid
 %51 kutak nuad natural nahabmanep

B( gnigad irad 3  anraw iaynupmem )
 adaP .paleg kaga nad takep uajih

B( gnigad irad %01  naukalrep 2  )
 adap ,harec uajih aynanraw

B( gnigad irad %5 naukalrep 1  )
cup uajih aynanraw  adap nad ,ta

B( gnigad irad %0 naukalrep 0  )
 anraw itrepes lamron aynanraw

 .aynmumu adap oskab  

 lebaT nakrasadreB 1  tapad
 hibel nemusnok awhab tahilid
 naukalrep adap oskab apur iakuynem

B2  utiay 55.3  oskab anraw anerak ,
 .harec uajih  nitap naki oskab apuR

pid  natural aynkaynab helo ihuragne
 malad nakanugid gnay kutak nuad
 .nitap naki oskab nahalognep
 kutak nuad natural kaynab nikameS
 nahalognep malad nakanugid gnay
 anraw uajih nikames akam oskab
 adap anerak naklisahid gnay oskab

utak nuad natural anraw aynrasad  k
 natural idajnem rednelbid haletes
 nuaD .uajih ilsa anraw ikilimem
 iagabes liforolhk gnudnagnem kutak
 anraw naklisahgnem gnay anrawep

uajih  (  nad itawardnaC ,arudiB
7002 .inadramuS .)  

 naitilenep lisah nakrasadreB
 apur awhab iuhatekid naakusek iju

naki oskab   naukalrep nagned nitap
 kutak nuad natural nahabmanep
 adebreb gnay isalumrof nagned

B naukalrep awhab nakkujnunem 0 
 nagned atayn adebreb kadit

B naukalrep  1  atayn adebreb ipatet
gnisam padahret -  naukalrep gnisam
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B  2 B nad .3  naayacrepek takgnit adap
.%59  

rutskeT  

P atar naialine -  iju atar
 padahret kitpelonagro  rutsket  oskab

 nahabmanep nagned nitap naki
kutak nuad natural   adap nakijasid

 lebaT 2. 

 lebaT 2  . ataR -  rutsket ialin atar  oskab
 nagned nitap naki
 nuad natural nahabmanep
 isartnesnok nagned kutak

adebreb gnay . 

reP naukal  nagnalU  ataR -
atar  1 2 3 

B0 81.3  91.3  42.3  02.3  
B1 42.3  42.3  62.3  52.3  
B2 52.3  82.3  12.3  52.3  
B3 68.2  38.2  38.2  48.2  

 lebaT nakrasadreB 2  tapad
atar ialin awhab tahilid -  iggnitret atar

 rutsket padahret nemusnok naakusek
ad nitap naki oskab adap  lisah ir

B naukalrep halada kitpelonagro 2  nad
B1  nuad natural nahabmanep utiay

 %5 nad %01 halmuj nagned kutak
 nad 52,3 rasebes utiay naki tareb irad

B naukalrep adap hadneret ialin 3 
 kutak nuad natural nahabmanep utiay
 naki tareb irad %51 halmuj nagned

tiay .48,2 rasebes u  

 utas halas nakapurem rutskeT
 nahilip ihuragnepmem gnay rotkaf
 kudorp utaus padahret nemusnok
 ucaid gnilap gnay iriC .nagnap
 nad nafisehokek ,nasarekek halada

( ria nagnudnak 7991 ,nameD .)  
 tafis kopmolekes nakapurem rutskeT

ubmitid gnay kisif  nemele helo nakl
 tapad gnay nagnap nahab larutkurts

abarep tala helo nakasarid ,  ria radak
 raseb tagnas nagnap nahab malad
 malad amaturet aynnanarep
 naupmamek nad rutsket nakutnenem

u aborkim  nad hubmut kutn
 kaib gnabmekreb ( 5991( omonruP .)  

eb akoipat gnupeT  tural tafisr
ria malad  gnay   iagabes isgnufreb

 nahab ,islumegnep ,latnegnep
 nad nagnap irtsudni malad takignep
 anrawep ukab nahab iagabes aguj
 .nagnap irtsudni adap imala hitup
 akoipat gnupet mumu araceS
 nad latnegnep iagabes nakanugid

 nahab adap laynegnep  nanakam
( 2002 ,nawatsA .)  

 ,naitilenep lisah nakrasadreB
 oskab rutsket iakuynem nemusnok
 tareb irad kutak nuad %01 nitap naki

B( gnigad 2  nitap naki oskab anerak )
 ,laynek gnay rutsket iaynupmem
 ulalret kadit nad tubmel ulalret kadit

lrep adap nakgnadeS .sarek  %0 nauka
B( 0  ,tubmel gnay rutsket iaynupnem )

B( %5 naukalrep adap 1  iaynupmem )
 adap nad ,tubmel kaga rutsket

B( %51 naukalrep 3  iaynupmem )
 nuad anerak sarek kaga gnay rutsket
 isalumrof malad kaynab aynkutak

.nakanugid gnay  

 naitilenep lisah nakrasadreB
ek iju  rutsket awhab iuhatekid naakus

 nagned nitap naki oskab
 kutak nuad natural nahabmanep
 adebreb gnay isalumrof nagned
 0B naukalrep awhab nakkujnunem
 nagned atayn adebreb kadit
 adebreb ipatet 2B nad 1B naukalrep

 naukalrep padahret atayn  adap 3B
acrepek takgnit .%59 naay  

amorA  

P atar naialine -  iju atar
 amora padahret kitpelonagro  oskab

 nahabmanep nagned nitap naki
kutak nuad natural   adap nakijasid

.3 lebaT  
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 lebaT 3  . ataR -  ialin atar  oskab amora
 nagned nitap naki
 nuad natural nahabmanep
 isartnesnok nagned kutak

 gnay .adebreb  
naukalreP  nagnalU  ataR -

atar  1 2 3 
B0 62.3  42.3  82.3  62.3  
B1 02.3  81.3  62.3  12.3  
B2 43.3  63.3  62.3  23.3  
B3 66.2  36.2  06.2  36.2  

 lebaT nakrasadreB 3  tapad
 awhab tahilid atar ialin - iggnitret atar  

 naakusek  amora padahret nemusnok
aki oskab adap  nitap n  lisah irad

 naukalrep halada kitpelonagro B2 
 utiay  kutak nuad natural nahabmanep

 naki tareb irad %01 halmuj nagned
,3 rasebes utiay 23   hadneret ialin nad
 naukalrep adap B3  utiay  nahabmanep

 halmuj nagned kutak nuad natural
 naki tareb irad %51 es utiay  raseb

2, .36  
 utas halas nakapurem amorA
 nakutnenem gnay retemarap
 ,tubesret nanakam nahab natazelek
 kaynab hibel amora ini lah malad

tukgnas -  acnap tala nagned ayntuap
 amora ialin nahaburep ,gnudih aredni

tafis nahaburep helo nakbabesid -  tafis
ay nagnap nahab  aynmumu adap gn

 utum nanurunep adap haragnem
( .)2002 ,onraniW  

amorA   kaynab nanakam
 nad nanakam natazelek nakutnenem

asar atic  ( 2991 ,onraniW .)   amorA
 gnitnep rotkaf utas halas nakapurem
 takgnit nakkujnunem malad
 padahret nemusnok naamirenep

gnap nahab utaus  irad asar atiC .na
 iridret aynhuggnuses nagnap nahab
 ,amora utiay ,nenopmok agit irad
 malaD .tulum nagnasgnar nad asar
 tukgnas kaynab hibel amora lah
 aredni acnap tala nagned ayntuap

( namuicnep 5891,.kkd nagnepmaR .)  

 ,naitilenep lisah nakrasadreB
gnay amora   nemusnok helo iakusid

 nagned nitap naki oskab halada
 tareb irad kutak nuad %01 isalumrof

B( gnigad 2 isalumrof anerak ini laH .)  
nahab nagned kutak nuad -  nahab

 nahalognep malad nakhabmatid gnay
 nagned paugnem nitap naki oskab
 nuad sahk amora aggnihes ,kiab

k B naukalrep adap kuta 2 ,muicret  
B( %51 naukalrap adap 3  sahk amora )

 adap ,muicret tagnas kutak nuad
B( %5 naukalrep 1  kutak nuad amora )

 %0 naukalrep adap nad ,muicret kaga
B( 0  .ada kadit kutak nuad amora )

 nuad natural halmuj kaynab nikameS
abmatid gnay kutak  oskab adap nakh

 nuad sahk amora akam , nitap naki
 ,tauk muicret nikames naka kutak
 naamirenep ihuragnepmem aggnihes

.kudorp padahret nemusnok  

 naitilenep lisah nakrasadreB
 amora awhab iuhatekid naakusek iju
 naukalrep nagned nitap naki oskab

tural nahabmanep  kutak nuad na
 adebreb gnay isalumrof nagned

B naukalrep awhab nakkujnunem 0 
 nagned atayn adebreb kadit

B naukalrep 1 B nad 2  adebreb ipatet ,
B nagned atayn  3  takgnit adap
. %59 naayacrepek  

 
asaR  

P atar naialine -  iju atar
 padahret kitpelonagro asar   oskab

tap naki  nahabmanep nagned ni
 kutak nuad natural  adap nakijasid

 lebaT 4. 

 

 

 

 



7 
 

 lebaT 4. ataR -  ialin atar  oskab asar
 nagned nitap naki
 nuad natural nahabmanep
 isartnesnok nagned kutak

.adebreb gnay  

naukalreP  
nagnalU  ataR -

atar  1 2 3 
B0 12.3  00.3  32.3  51.3  
B1 41.3  3 31.  51.3  41.3  
B2 12.3  62.3  02.3  32.3  
B3 53.2  92.2  53.2  33.2  

 lebaT nakrasadreB 4  tapad
atar ialin awhab tahilid -  iggnitret atar

 asar padahret nemusnok naakusek
 lisah irad nitap naki oskab adap

B naukalrep halada kitpelonagro 2 
nuad natural nahabmanep utiay   kutak

 naki tareb irad %01 halmuj nagned
 hadneret ialin nad 32,3 rasebes utiay

B naukalrep adap 3  nahabmanep utiay
 halmuj nagned kutak nuad natural
 rasebes utiay naki tareb irad %51

.33,2  

 nanarep gnagemem asaR
 malad gnitnep tagnas gnay

 nasutupek nakutnenem  rihka
 uata amirenem kutnu nemusnok
 turuneM .nanakam kudorp kalonem

7991( nameD ,)   naasarep halada asar
 hadil ardni helo naklisahid gnay
 nakkusamid gnay utauses padahret

.tulum maladek  

 narupmac nakapurem asaR
 gnay uab nad napicic napaggnat irad

helo umarid  k  itrepes nial nase
 nad ,nahutnes ,natahilgnep

 naragnednep ( 0991 ,otrakeoS .)  
 aynah kadit nanakam aynmumU
 ,ajas asar kopmolek utas irad iridret
 irad nagnubag nakapurem ipatet
 aggnihes udapret gnay asar iagabreb
 gnay nanakam asar naklubminem

kapurem asaR .kane  utas halas na
 ihuragnepmem gnay rotkaf

 utaus padahret gnaroeses naamirenep
( nanakam 4002 ,onraniW .)  

 iakuynem hibel nemusnoK
 nagned nitap naki oskab asar
 tareb irad kutak nuad %01 isalumrof

B( gnigad 2  asar naudaprep anerak ,)
ahab isalumrof nagned kutak nuad n-

 nahalognep malad nahabmat nahab
 asar nakirebmem ini nitap naki oskab
 kadit aggnihes iauses gnay
 nad kutak nuad asar helo isanimodid
 natural adap nakgnades ,gnupet asar

B( %0 kutak nuad 0  kadit kutak nuad )
 kutak nuad natural adap ,asaret

5 isalumrof nagned B( % 1  nuad )
 naukalrep adap ,asaret tikides kutak

B( %51 3  nitap naki oskab )
.kutak nuad asar helo isanimodid  

 naitilenep lisah nakrasadreB
 asar awhab iuhatekid naakusek iju
 nahabmanep nagned nitap naki oskab
 isalumrof nagned kutak nuad natural

m adebreb gnay  awhab nakkujnune
B naukalrep 0  atayn adebreb kadit

B naukalrep nagned 1  adebreb ipatet ,
gnisam padahret atayn -  gnisam

B naukalrep 2 B nad  3  takgnit adap
.%59 naayacrepek  

tamiskorP naialineP  

 radaK riA  

P atar naialine -  asilana atar
kab ria radak padahret  tamiskorp  os

 nahabmanep nagned nitap naki
 adap nakijasid kutak nuad natural

.5 lebaT  
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lebaT  5  . ataR -  ialin atar  ria radak )%(  
 nagned nitap naki oskab
 nuad natural nahabmanep
 isartnesnok nagned kutak

adebreb gnay . 

 tapad 5 lebaT nakrasadreB
atar ialin awhab tahilid -  ria radak atar

 nahabmanep nagned nitap naki oskab
B naukalrep adap kutak nuad natural 0 

 utiay 32.86  ,% B1   utiay 96.96  ,%
B naukalrep 2  utiay 58.07  nad %
B naukalrep 3  utiay %34.47  .  ialiN

atar -  radak atar  ria  utiay iggnitret
B naukalrep adap 3  utiay  %34.47  nad

atar ialin -  atar  ria radak  hadneret
B naukalrep 0  utiay 32.86 .%  

 halas nakapurem ria radaK
gnay rotkaf utas   raseb tagnas

 nahat ayad padahret aynhuragnep
 ria radak hadner nikam ,nahalo nahab
 nahubmutrep tabmal nikam akam
 nagnap nahab nad emsinagroorkim
 aynkilabeS .amal nahat tapad
 akam ria radak iggnit nikames
 emsinagroorkim alup tapec nikames

s ,kaib gnabmekreb  sesorp aggnihe
 tapec gnusgnalreb nakusubmep

( 1002 ,gnaputamiS .)  

 turuneM  elkcuB ,.la te 7891(  )
 kudorp utaus malad ria nautnenep
 anerak nakukalid ulrep nagnap
 nad satilibats padahret huragnepreb
 ihuragnepmem aynaratnaid ,satilauk

ik nahaburep ,kisif nad tafis  nad aim
K .sitamizne nahaburep  ria rada

 gnay retemarap nakapurem mumu  ,
 utaus igab gnitnep tagnas numan

 ria radak anerak ,kudorp
iskaer aynidajret naknikgnumem -

 iskaer aimikoib   tapad gnay
 nahab utaus utum naknurunem
 ria naigahabes aggnihes nanakam

lekid surah  nahab irad nakrau
 .nanakam 7991( onraniW  ,)

 radak hadner nikames nakataynem
 nikames akam ,kudorp utaus ria

 .aynnahat ayad iggnit  

 naitilenep lisah nakrasadreB
 kaynab nikames awhab iuhatekid
 nakhabmatid kutak nuad natural
 nikames oskab ria radak ialin akam

m  anerak idajret ini lah ,takgnine
 adap nakhabmatid gnay kutak nuad
 .iggnit gnay ria gnudnagnem oskab

 nakrasadreB  )9002( osotnaS  radak
.%00,18 iapacnem kutak adap ria  

 naitilenep lisah nakrasadreB
 naktapadid  awhab atar -  ria radak atar

p nagned nitap naki oskab  nahabmane
 naukalrep nagned kutak nuad natural

B0 ( 32.86 % B ,) 1 ( 96.96 % B ,) 2 
58.07( % B nad ,) 3 34.47(  ,)%  ialin

 tapad hisam tubesret ria radak
 amiretid  anerak  ria radak  naki oskab

 nakrasadreb mumiskam INS  10 -
9183 - .%08 halada 5991  

 naitilenep lisah nakrasadreB
d  nitap naki oskab ria radak iuhateki

 nuad natural nahabmanep nagned
 nakkujnunem adebreb gnay kutak

B naukalrep awhab 0  adebreb kadit
B naukalrep nagned atayn 1  ipatet ,

B naukalrep padahret atayn adebreb 2 
B nad  3  naayacrepek takgnit adap

.%59  
 

 radaK p nietor  

P ne atar naiali -  asilana atar
 radak padahret  tamiskorp  nietorp

 nahabmanep nagned nitap naki oskab
 adap nakijasid kutak nuad natural

 lebaT 6. 

naukalreP  nagnalU  ataR -
atar  

1 2 3 

B0 70.86  .76 88  37.86  32.86 a 

B1 90.07  11.96  88.96  96.96 a 

B2 71.07  57.07  36.17  58.07 b 

B3 06.47  32.27  74.67  34.47 c 
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lebaT  6. ataR -  ialin atar  nietorp radak
)%(  nagned nitap naki oskab

 nuad natural nahabmanep
 isartnesnok nagned kutak

gnay  adebreb . 

naukalreP  nagnalU  
atar -
atar  

 
1 2 3 

 
B0 73.9  04.9  83.9  83.9 a 

B1 46.21  27.21  96.21  86.21 b 

B2 05.31  15.31  25.31  15.31 b 

B3 82.41  52.41  62.41  62.41 c 

 lebaT nakrasadreB 6  tapad
atar ialin awhab tahilid -  radak atar

 nagned nitap naki oskab nietorp
ep  adap kutak nuad natural nahabman

B naukalrep 0  utiay 83,9 B ,% 1   utiay
86.21 B naukalrep ,% 2  utiay 15.31  %

B naukalrep nad 3  utiay %62.41  .  ialiN
atar - radak atar  nietorp   utiay iggnitret

B naukalrep adap 3  utiay  %52,41  nad
atar ialin - atar   nietorp radak  hadneret

ep B naukalr 0  utiay 83,9 .%  

 taz utaus nakapurem nietorP
 igab gnitnep tama gnay nanakam
 ini taz anerak aisunam hubut
 nahab iagabes isgnufreb gnipmasid
 isgnufreb aguj hubut malad rekab
 .rutagnep nad nugnabmep taz iagabes
 gnay nanakam nahab malad nietorP

musnokid  paresid naka aisunam is
 onima masa kutneb malad susu helo

( 7991 ,onraniW  .)  nietorp radaK
 nakapurem nanakam nahab malad
 gnaro igab iridnesret nagnabmitrep
 .nanakam ismusnokgnem gnay
 kelpmok awaynes halada nietorP

masa irad iridret gnay -  onima masa
akiid gnay  gnay aditpep nataki helo t

 ,)C( nobrak rusnu iaynupmem
 nad )O( negisko ,)H( negordih

.)N( negortin  

 naitilenep lisah nakrasadreB
 kaynab nikames awhab iuhatekid
 nakhabmatid kutak nuad natural

 ialin akam nietorp   nikames oskab
 ,takgninem  anerak  nietorp radak

d  kutak nua B  nakrasadre  osotnaS
 )9002( lamiskam halada  9,4 %  irad

.kutak nuad marg 001  

 naitilenep lisah nakrasadreB
naktapadid  ialin  atar -  radak atar

 nagned nitap naki oskab nietorp
B naukalrep 0 83,9( % B ,) 1 86,21( %  ,)

B  2 15,31( % B nad )  3 62,41( %  ialiN .)
rp radak  nieto  naki oskab  tubesret

 radnats anerak amiretid tapad hisam
10 INS nakrasadreb laminim - 9183 -

991 %0,9 halada 5 . 

 radaK uba  

 P atar naialine -  asilana atar
 radak padahret  tamiskorp  nietorp

 nahabmanep nagned nitap naki oskab
 adap nakijasid kutak nuad natural

aT leb   .7  

lebaT  7  . ataR -  ialin atar  ubA radak
)%(   nitap naki oskab

 nahabmanep nagned
 nagned kutak nuad natural

adebreb gnay isartnesnok . 

 
 tapad 7 lebaT nakrasadreB

atar ialin awhab tahilid -  radak atar
 nagned nitap naki oskab uba
 adap kutak nuad natural nahabmanep

B naukalrep 0  utiay 16,0 B ,% 1   utiay
78,0 B naukalrep ,% 2  utiay 98,0  nad %

B naukalrep 3  utiay %86,2 atar ialiN . -

naukalreP  nagnalU  ataR -
atar  

1 2 3 

B0 83.0  87.0  86.0  16.0 a 

B1 09.0  38.0  88.0  78.0 a 

B2 47.0  69.0  89.0  98.0 b 

B3 45.2  2 67.  67.2  86.2 c 
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 atar  adap utiay iggnitret uba radak
B naukalrep 3  utiay  %86,2  ialin nad

atar -  hadneret uba radak atar
B naukalrep 0  utiay 16,0 .%   uba radaK

 nagnap nahab utaus irad
 kinagro nahab udiser nakkujnunem
 kinagro nahab haletes asisret gnay

 .iskurtsedid nanakam malad  radaK
 nagned nelaviuqe ulales kadit uba
 aparebeb ada anerak ,larenim nahab
 isasilitalov amales gnalih larenim
 neutitsnok aratna iskaretni uata

(  arawseoK la te  6002 ,. malad  
.)9002 ,hasinA  

)8002( onraniW   nakataynem
 adap uba radak aynhadner awhab

nunem kudorp utaus  aynlicek nakkuj
larenim halmuj -  gnay larenim

 .tubesret kudorp malad gnudnakret
 utiay nanakam nahab raseb naigabeS
 nahab irad iridret %09 ratikes

inagro k  sata iridret aynasiS .ria nad
 adaP .)kinagro taz( larenim rusnu
 kinagro nahab ,narakabmep sesorp

akabret  kadit aynkinagro taz ipatet r
 .uba tubesid uti anerak helo ,rakabret
 nanakam nahab utaus uba radaK
 larenim aynkaynab nakrabmaggnem
 kadit gnay taz idajnem rakabret gnay

.paugnem tapad  

 naitilenep lisah nakrasadreB
 kaynab nikames awhab iuhatekid

 nuad natural  nakhabmatid kutak
 ialin akam uba radak  oskab   naki

nitap   ,takgninem nikames  anerak
 uba radak  nakrasadreb  osotnaS

 )9002(  nuad malad naktaraysid gnay
 halada kutak %6,1   marg 001 rep

kutak nuad . 

 naitilenep lisah nakrasadreB
naktapadid  atar ialin - uba radak atar  

 naukalrep nagned nitap naki oskab
B0 (0, %16 B ,) 1 (0, %78 B ,)  2 (0, %98  )

B nad  3 (2, %86 )  .  uba radak ialiN
amiretid tapad hisam tubesret ,  anerak

skam radnats  oskab uba radak  mumi

naki  10 INS nakrasadreb - 9183 -  5991
0,3 halada .%  

 radak sisilana nakrasadreB
 adap uba  naamirenep naijak

 naanuggnep padahret nemusnok
 nahab iagabes kutak nuad natural
 nitap naki oskab adap anrawep
 utum nataraysrep ihunemem
 uba radak anerak INS nakrasadreb
 nitap naki oskab irad naklisahid gnay

% 16,0 rasikreb - .%86,2  

 tilenep lisah nakrasadreB  nai
kab uba radak awhab iuhatekid  os

 nitap naki  nahabmanep nagned
B naukalrep adap kutak nuad natural 0 

 nagned atayn adebreb kadit
B naukalrep 1  atayn adebreb ipatet

B naukalrep padahret 2 B nad 3  adap
.%59 naayacrepek takgnit  

 kamel radaK  

P atar naialine - a atar  asilan
 radak padahret  tamiskorp  kamel

 nahabmanep nagned nitap naki oskab
 adap nakijasid kutak nuad natural

lebaT  8  .  

lebaT  8. ataR -  ialin atar  kamel radak
)%(   nitap naki oskab

 nahabmanep nagned
 nagned kutak nuad natural

adebreb gnay isartnesnok  

 lebaT nakrasadreB  8  tapad
 awhab tahilid atar ialin -  atar  radak
 oskab kamel nitap naki   nagned

 nuad natural nahabmanep p  ada
B naukalrep 0  utiay 06,0 B ,% 1   utiay

naukalreP  U nagnal  atar -
atar  1 2 3 

B0 16.0  06.0  06.0  06.0  

B1 27.0  27.0  27.0  27.0  

B2 57.0  57.0  57.0  57.0  

B3 77.0  77.0  67.0  67.0  
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27,0 B naukalrep ,% 2  utiay 57,0  nad %
B naukalrep 3  utiay %67,0 atar ialiN . -

radak atar  kamel   adap utiay iggnitret
B naukalrep 3  utiay  %67,0  ialin nad

atar - atar  kamel radak   hadneret
B naukalrep 0  utiay 06,0 .%  

 L  taz nakapurem kame
 kutnu gnitnep gnay nanakam
 .aisunam hubut natahesek agajnem
 rebmus nakapurem aguj kameL

l gnay igrene  gnidnabesid fitkefe hibe
 .nietorp nad tardihobrak nagned
  nad rebmus iagabes isgnufreb kameL

nimativ igab turalep -  ,E ,D ,A nimativ
 nanakam kudorp adap kameL .K nad
 atic nad rutsket ikiabrepmem aguj

.)2991 ,onraniW( asar  

 naitilenep lisah iraD
lin naktapadid atar ia -  radak atar

 nagned  nitap naki oskab kamel
B naukalrep 0 B ,)%06,0( 1  ,)%27,0(

B2 B nad )%57,0( 3 .)%67,0(   ialiN
 radak kamel   tapad hisam tubesret

amiretid ,  laminim radnats anerak
 naki oskab kamel radak  nakrasadreb

10 INS - 9183 -  halada 5991  .%0,1  

l radaK  naki oskab adap kame
 huragnep ada kadit nitap
 ,kutak nuad natural nahabmanep
 gnudnagnem kutak nuad anerak
 hadner gnay kamel radak

 )9002( osotnaS nakrasadreb  gnay
 halada kutak nuad malad naktaraysid

%0,1  kutak nuad marg 001 rep . 

)CPT( iretkab inolok katoT  

P atar naialine -  latot ialin atar
 )CPT( iretkab inolok  naki oskab

 natural nahabmanep nagned nitap
kutak nuad  .9 lebaT adap nakijasid  

 

 

 lebaT  9  .  iretkab inolok latot ialiN
 )CPT( )g/les(   naki oskab

 nahabmanep nagned nitap
 kutak nuad natural

 isartnesnok nagned  gnay
adebreb . 

  9 lebaT nakrasadreB
atar ialin awhab iuhatekid -  latot atar

 nuad oskab )CPT( iretkab inolok
B naukalrep adap kutak 0  utiay  x 4.5

01 2 B naukalrep , 1  utiay 01 x 5.4 2 B , 2 
  utiay 01 x 6.3  2 B naukalrep nad 3 

 utiay 01 x 5.1 2 atar ialiN . -  latot atar
olok  utiay iggnitret )CPT( iretkab in

B naukalrep adap 0  utiay 01 x 4.5  2  nad
atar ialin -  iretkab inolok latot atar

B naukalrep adap hadneret )CPT(  3
 utiay 01 x 5.1 2. 

 nahab malad ria nagnudnaK
 ihuragnepmem niales nagnap
 adap aimik nahaburep aynidajret

i aguj nagnap  nakutnenem tuk
 ,nagnap adap aborkim nagnudnak
 kudorp adap aborkim nahubmutrep
 kisnirtni rotkaf ihuragnep id nagnap

( namasaek pukacnem p  satitka ,)H
 rutkuts ,isirtun nagnudnak ,ria
 ,aborkimitna nagnudnak nad sigoloib
 kisnirtske rotkaf nakgnades

uhus pukacnem   ,nanapmiynep
 nad sinej atres ,fitaler nababmelek
 nagnukgnil adap sag halmuj

)8002 ,itawareH(  ,  baR turuneM
,)7991(   ,aozotorp tapadret aradu adap

 nad suriv ,iretkab ,rumaj ,agla
 iagabes arops kutneb iagabreb

.nagnap nahab adap isanimatnokgnep  

ok latot ialiN  iretkab inol
 nakrasadreb nitap naki oskab )CPT(

naukalreP  nagnalU  
1 2 3 

B0 01 x 5.5 2 01 x 4.5 2 01 x 3.5 2 
B1 01 x 5.4 2 01 x 4.4 2 01 x 5.4 2 
B2 01 x 6.3 2 01 x 6.3 2 01 x 5.3 2 
B3 01 x 5.1 2 01 x 3.1 2 01 x 6.1 2 
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 lebat 9 gnisam , -  naukalrep gnisam
 natural iggnit nikames utiay ,adebreb
 ialin akam nakanugid kutak nuad
 nikames )CPT( iretkab inolok latot

 .hadner  kutak nuad natural aneraK
 ,aborkim sativitka tabmahgnem tapad
 tafisreb kutak nuad natural anerak

( iretkabitna  osotnaS  ,.la te 8002 .)  

 licekret atayn adeb iju lisaH
)TNB( ,  awhab nakkujnunem

B naukalrep 0 B , 1, B2 nad ,  B3 gnisam -
 takgnit adap atayn adebreb gnisam

.%59 naayacrepek  

NARAS NAD NALUPMISEK  

 nalupmiseK  

 nep lisaH  nakujnunem naitile
 inkay naukalrep farat tapmeek awhab

B( kutak nuad apnat 0  nahabmanep ,)
B( %5 kutak nuad 1  nahabmanep ,)
B( %01 kutak nuad 2  nahabmanep ,)
B( %51 kutak nuad 3  huragnepreb )
ialin padahret atayn  ,rutsket ,apur  

ietorp radak ,ria radak ,asar ,amora ,n  
nad ,uba radak    inolok latot ialin

.)CPT( iretkab  

 naitilenep lisah nakrasadreB
 nahabmanep kutak nuad   kiabret gnay

 adap nitap naki oskab   adap halada
 naukalrep B2  isartnesnok nagned

01 %  apur utiay kitpelonagro nagneD .
 ialin nagned akus nitap naki oskab

,3  ,55,3 ialin nagned akus rutsket ,55
 akus asar ,23,3 akus aynamora
 aimik isisopmoK .32,3 ialin nagned
 nahabmanep nagned nitap naki oskab
 anrawep iagabes kutak nuad natural

58,07 ria radak ,utiay %  radak ,
15,31 nietorp % 98,0 uba radak , %  ,

57,0 kamel radak % aD ,  sisilana n
 inolok latot utiay igaloiborkim

 iretkab 6 ,3  01 x 2 les .marg/  

 
 

naraS  

 naitilenep lisah nakrasadreB
 oskab nahalognep malad naknarasid
 nakanuggnem nagned nitap naki
 isalumrof nagned kutak nuad natural
 ulrep atres ,ayngnigad irad %01

lenep nakukalem  natujnal naiti
 ianegnem  naki oskab nanapmiynep

.ukeb uhus adap nitap  

hisaK amireT napacU  

 silunep rukuys nad ijuP
nakpacu  adapek   ahaM gnaY nahuT

asE   takreb nakirebmem halet gnay
 silunep aggnihes ,ayNtamhar nad

 nakiaseleynem tapad haimli ayrak  
.ini  

m siluneP  amiret nakpacugne
adapek hisak   aut gnaro audek

 ,silunep  kapaB SM ,lurhayS .rI  
 nad I gnibmibmep iagabes  kapaB

SM ,namkeoL idrauS .H .srD   iagabes
 kaynab halet gnay II gnibmibmep

 naiaseleynep malad utnabmem  ayrak
haimli  ini  atres  namet adapek -  namet

gnaujrepes kahip nad na -  gnay kahip
 nagnorod nakirebmem kaynab halet

nautnab atres   tapad silunep aggnihes
 nakiaseleynem haimli ayrak  .ini  

 

AKATSUP RATFAD  

 naD nahameleK .9002 .hasinA
 lautxetnoC nahibeleK
 gninraeL dna gnihcaeT

 .moc.topsgolb//:ptth.)LTC(
etpes 51 seskaiD .3102 rebm  

 eim taubmeM .2002 ,.M ,nawatsA
 .ayadaws rabeneP .nuhib nad

.lah 27 .atrakaJ  

 .inadramuS nad itawardnaC ,arudiB
 kutak nuad huragneP .7002
 nad )sunygordnA supuruoS(

awab nuad  muillA( hitup gn
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 )nuvitaS  et  nalipmanep padahr
 .nanakam .g.n.g.i //:ptth//  

 arudib
 laggnat[//fdp.700201001

 51:seska 3102 rebmetpes .)  

 .aiG ,sdrawdE .A.R.A.K ,elkcuB
 .7891 .nottoW .M nad teelF

 .nagnaP umlI  satisrevinU
J ,)sserP IU( aisenodnI a  .atrak

563 .lah 704/  

 .nagnaP aimiK .7991 .M .J ,nameD
.gnudnaB .BTI tibreneP  

.ineH ,itawareH   nautneneP .8002
 kudorP adap napmiS rumU
 naijakgneP ialaB .nagnaP
 awaJ .nainatreP igolonkeT

.hagneT  

,oyulawidagN  .S  nad  .otijrahuS  .3002  
huragneP  naanuggneP  muidoS  

tafsohpylopirT  padahreT  ayaD  
napmiS  oskaB  ipaS  malaD  

iagabreB  uhuS  .nanapmiyneP   

.H ,omonruP   nad riA sativitkA .5991
 natewagneP malad aynnareP

.atrakaJ .sserP IU .nagnaP  

 lisaH igolonkeT .7991 ,.T .baR
 malsI satisrevinU .nariareP
 833 .urabnakeP .sserP .uaiR

.lah  

 .T.D nad hotnoP .J.V ,nagnepmaR
rasaD .5891 ,.lebmeS -  rasad

.nagnaP utuM nsawagneP  
adaB  naurugreP amasajreK n

 aisenodnI iregeN iggniT
 gnujU ,rumiT naigaB

.gnadnaP  

,R anamkuR  nad   .3002 .MI paharaH
 .ayntaafnaM nad kutaK

.suisinaK :atrakaygoY  

 .MT rageriS ,E ardneH ,J osotnaS
 nad amal huragneP .8002

 padahret iskartske nagnalugnep
if kitsiretkarak okis -  aimik

 alin naki nietorp tartnesnok
( matih sucitolin simorhcoerO  .)

 igolonkeT nad umlI lanruJ
 nagnaP 76 :)2(6 - .68  

,  .9002  kutak nuad taafnaM
 nad aisunam natahesek igab

sativitkudorp  kanret   .
c.sserpdrow.osotnaspiru//:ptth

mo  03 laggnat seskaiD( .
3102 rebmevon ) 

 

 idutS .1002 ,.R.D.Y ,gnaputamiS
 nad mukaV nasamegneP
 ayaD padahreT mukavnoN

kepmE tewA -  nakI kepme
( maiS nitaP  ,ihctus suisgnaP
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