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 artsbA tc  sihT  tceffe eht tuoba si hcraeser  o  leseidoib ecudorp ot yticolev gnixim f  karaj morf
( lio ragap suaenniL sacruC ahportaJ  ta detcudnoc evah hcraeser sihT .)

lareniM dna slairetaM larutaN fo yrotarobaL lacigolonhceT   lacimehC fo
rael ot wonk gnisucof hcraeser ehT .ytisrevinU uaiR fo gnireenignE  tceffe n  fo

v gnixim  gnisu lio ragap karaj morf leseidoib ecudorp ot yticole K laicremmoc 2 OC 3 
 erutarepmet a ni dezalb saw hcihw tsylatac  006 fo ˚  ehT .C  leseidoib  noitcudorp

 hguorht detcudnoc tiw noitacifiretsesnart dna noitacifiretse .e.i ssecorp sesahp owt  h
 .gnixim hcae rof ruoh 1 gnirud mpr 002 dna ,mpr 051 ,mpr 001 yticolev gnixim eht

arahc leseidoib ehT  sdohtem dezylana si citsiretc  ;sdneirf dna ,ilabmaH azilrE ot
tluser hcraeser ehT .la te ,mazA dna ;hcablettiM dna saaH ;la te ,ztibuG s  taht swohs

eiy eht  leseidoib gnidl  ot teem  ehT .leseidoib fo dradnats ytilauq citsiretcarahc eht
 mpr 051 tuoba si yticolev gnixim tseb  htiw mc/g 578.0 ytisned 3  ,tSc 11,0 ytisocsiv ,

 dica taf eerf fo level ,lio g/HOK gm 87.0 rebmun dica ,b/b %520.0 retaw fo level
 ,%93.0 )AFF( I g 17.78 rebmun doi ,lio g/HOK g 44.591 rebmun gnirehtal 2  g 001/

.94.45 rebmun enatec dna lio  

 :sdrow yeK  ,yticolev gnixim ,ragap karaj ,noitacifiretse ,leseidoiB
noitacifiretsesnart  

   

.1  nauluhadneP  
 irad lasareb gnay kaynim rakab nahab naaidesreteK
 nakgnades ,sipinem nikames irah nikames imub kaynim
 asib gnay takgninem suret rakab nahab naka nahutubek
 nahab nakulremem gnay naajrekep nataigek irad tahilid
 ,isatropsnart ,aggnat hamur naulrepek irad itrepes ,rakab

nisem ,kirbap nisem - gnih ,rotkart nisem  tikgnabmep ek ag
apek aynnakradnaynem ,kirtsil  kaynim rakab nahab ad

 tubesret .)6002 ,NATAB(  
 nahab nahilagnep ayapu atres natamehgnep ayapU
 idajnem imub kaynim irad lasareb gnay nahab irad rakab
 aynutas halas ,iurahabrepid tapad gnay igrene rebmus

kab nahab  rebmus iagabes naktaafnamid tapad gnay u
 karaj namanat halada imub kaynim itnaggnep rakab nahab
 .aynijib irad utiay kaynim naklisahgnem tapad gnay ragap

( ragap karaj kaynim nataafnameP  sacruc ahportaJ
suaenniL  fitanretla nakapurem leseidoib nahab iagabes )

 nahab naatnimrep nanaket ignarugnem kutnu laedi gnay
 nagnadac naanuggnep natamehgnep nad kaynim rakab
 ragap karaj kaynim anerak nakbabesid ini laH .asived

( urabret kaynim rebmus nakapurem niales sleuf elbawener  )
 kusamret aguj lio elbide non   kadit aggnihes  gniasreb

 itrepes aisunam ismusnok kutnu kaynim nahutubek nagned
 nagneD .gnugaj kaynim nad tiwas apalek kaynim adap
 naka kadit ragap karaj kaynim iskudorp ,naikimed
 nakam kaynim nahutubek naaideynep uggnaggnem

d ,OPC ropske nad aimikoelo nahutubek ,lanoisan  gnipmasi
 ragap karaj kaynim irad naklisahid gnay leseidoib aguj uti
 upmam ,nagnukgnil padahret hamar tafisreb

narugnem nad gnaub sag isime isanimilegnem  kefe ig
,olisuS( acak hamur  .)6002  

 naitilenep iagabreb nakukalid halet aisenodnI iD
rakab nahab ianegnem   .leseidoib amaturet fitanretla

 kkd ilabmaH  )6002(  kaynim sisilonatem nakukalem halet
 nakanuggnem nagned muirotarobal alaks ragap karaj

 55 uhus gnatner adap HOK nad HOaN asab silatak –  06
 051 nakudagnep natapecek ,Cº -  kaynim oisar ,mpr 002

onatem padahret  %1 silatak isartnesnok nagned 1 : 01 l
 .)ragap karaj kaynim padahret(  halet aguj )9002( munaH

 nagned ignaP/gnuciP kaynim sisilonatem nakukalem
H masa silatak nakanuggnem 2 OS 4  tareb irad %1 kaynabes
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 ,1:02 kaynim nad lonatem lom oisar nagned kaynim
naksanapid  06 uhus adap  0  naidumeK .maj 1 amales C

 nakiskaerem nagned isakifiretsesnart nakukalid aynlisah
K silatak nakanuggnem nagned lonatem padahret 2 OC 3 

 nad lonatem oisar nagned kaynim tareb irad %1 halmujes
06 uhus adap naksanapid ,1:6 kaynim  0  nagned C

 aguj )9002( anawriN .maj 1 amales mpr 051 nakudagnep
 nagned ragap karaj kaynim sisilonatem nakukalem halet
 nakisairavid gnay tiwas nadnat uba silatak nakanuggnem
 kaynim nad lonatem oisar nagned %02 ,%51 ,%01 ,%5

06 uhus adap naksanapid ,1:6  0 agnep nagned C  051 nakud
.mpr  

 tapad ragap karaj kaynim irad )leseidoib( retse liteM
 irad adiresilgirt isakifiretsesnart sesorp iulalem naklisahid

K silatak nakanuggnem nagned ragap karaj kaynim 2 OC 3 
 ihuragnepmem gnay rotkaF .lonatem nad nakrajipid gnay

gnay retse nemedner   iskaer adap naklisahid
 nad adiresilgirt aratna ralom oisar halada isakifiretsesnart
 utkaw ,iskaer uhus ,nakanugid gnay silatak sinej ,lohokla
 adap sabeb kamel masa nagnudnak ,ria nagnudnak ,iskaer

 nahab .nakudagnep natapecek nad ,ukab   
ini naitilenep adaP   leseidoib nataubmep nakukalid

 silatak nakanuggnem nagned isakifiretsesnart araces
K2 OC 3  isairav nakukalem nagned nakrajipid gnay

.)mpr 052 nad ,002 ,051( nakudagnep  
 kutnu halada ini naitilenep irad naujuT  naktakgninem

 iskudorp  karaj kaynim irad leseidoib  nagned ragap
K silatak nakanuggnem 2 OC 3 laisremok . 

.2  edoteM nad nahaB  

.1.2  talA nad nahaB  

 ini naitileneP  id nakukalid L  nahaB igolonkeT muirotaroba
iK kinkeT nasuruJ lareniM nad malA  kinkeT satlukaF aim

 nalub adap J nahaB .8002 ilu -  nakanugid gnay aimik nahab
ep malad C( anaskeh : halada ,ini naitilen 6H6  ,sedauqa ,)

K2 OC 3 HC ,rajip 3  ,HO aN 2S2O3  , OnMK 4 H/ 2  ,O
lonehp  ,nielathp H2C2O4 K , 2 rC 2O7  ,HOK ,lCaN ,lCH ,

OBaN 3  ,IK ,  loserk morb rotakidni ,harem litem rotakidni
 ,neerg ,sjiW iskaerep  mroforolk nad . 
talA -  : inkay ,ini naitilenep malad nakanugid gnay tala

 ,hasip ubal ,alaip saleg ,ruku saleg ,reyemnelre ,retemonkip
 ,nagnabmit ,irtep nawac ,setet tepip ,hasip gnoroc ,gnoroc

 ,tapme rehel ubal ,utas rehel ubal ,nevo ,rotakised   nad
satelkos tala takgnarepes .i  

.2.2   ijiB kayniM irad leseidoiB nataubmeP edoteM
( ragaP karaJ suaenniL sacruc ahportaJ ) 

ragap karaj kaynim nakkusamid tapme rehel ubal malad eK  
.)marg 57,322( lm 052 kaynabes  H masa silataK 2 OS 4 

 lonatem malad nakturalid kaynim tareb irad %1 kaynabes
 oisar( om :02 = kaynim : lonatem l .)1   karaj ijib kayniM

silatak nagned rupmacid ragap -  ubal malad ek lonatem
 06 uhus adap naksanapid naidumek ,tapme rehel o  amales C

.maj 1   nakkusamid tubesret isakifiretse lisah ,maj 1 haleteS
 nakhasimem kutnu hasip ubal malad ek  gnay gnipmas lisah

.kutnebret  p lisaH  ilabmek  nakkusamid isakifiretse sesor
me rehel ubal malad ek  .tap K silataK 2 OC 3  aynmulebes

 006 uhus nagned nakrajipid o idumek C  naknignidid na

.rotakised malad   )hasip ubal( nial gnay anajeb adaP
K  silatak nakkusamid 2 OC 3  %1( utnetret halmuj nagned

 : lonatem(      lonatem nagned nakhabmatid )kaynim tareb
 6 = kaynim .)1 :   nagned rupmacid ragap karaj ijib kayniM

silatak -  naidumek ,tapme rehel ubal malad ek lonatem
 06 uhus adap naksanapid o nep isairav nagned C  nakudag

002 ,051(  .)mpr 052 nad   gnay )leseidoib( retse liteM
 kutnebret gnay loresilg irad nakhasipid tapad helorepid
 arac nagned maj 42 amales nakmaidid haletes

.hasip ubal malad ek narupmac aumes nakkusamem  
 nagned habmatid nakhasipid hadus gnay rasak leseidoiB

 nad N4 lCH  nakukalid naidumek ,%5 lCaN nagned icucid
.isatnaked nagned   rupmacid kutnebret gnay leseidoiB

lCaC nagned 2. 

.3  nasahabmeP nad lisaH  

.1.3  ragaP karaJ kayniM irad leseidoiB isasiretkaraK  

satisneD  

 retse litem uata kaynim satisned itrepes retemaraP
agnepid )leseidoib(  ,kamel masa iatnar gnajnap ihur

 .)9791 ,omroF( nagnukgnil rutarepmet nad ,nahunejkaditek
 masa iatnar gnajnap nikames ,satisoksiv aynlah itrepeS
 .takgninem nikames naka satisned akam ,kamel
 anamid ,satisned ihuragnepmem aguj nahunejkaditeK

uj kaynab nikames  tapadret gnay pakgnar nataki halm
 leseidoiB .satisned nanurunep idajret naka kudorp malad
 akam ,uhus hadner nikameS .hadner uhus adap libats surah
 aguj utigeb nad iggnit nikames naka leseidoib satisned

 .aynkilabes u lisaH bmaG adap tahilid tapad satisned ij 1 ra . 
 

 

rabmaG  1  .   naadebreP nagned satisneD ijU lisaH
nakudagneP natapeceK  

 
rabmaG  1  gnay leseidoib satisned awhab nakkujnunem

 mpr 051 nakudagnep natapecek nagned naklisahid
 nakbabesid ini laH .leseidoib utum radnats ihunemem

iatnar ,isakifiretsesnart sesorp amales -  kamel masa iatnar
 iatnar idajnem hacepret naka ragap karaj kaynim malad

em satisned aggnihes kednep hibel gnay retse lit   naka nup
.lukelom tareb nanurunep nagned gniries nurunem  

satisoksiV  

 kaynim kokop nahamelek halada iggnit gnay satisoksiV
 ralos satisoksiv irad raseb hibel huaj aynialin anerak itaban
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.)mpr 052 nad ,002 ,051( nakudagnep  
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rabmaG  1  .   naadebreP nagned satisneD ijU lisaH
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rabmaG  1  gnay leseidoib satisned awhab nakkujnunem

 mpr 051 nakudagnep natapecek nagned naklisahid
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88,0
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98,0
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688,0

578,0

)3
mc/rg( satisne

D

)mpr( nakudagneP natapeceK
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.isatnaked nagned   rupmacid kutnebret gnay leseidoiB

lCaC nagned 2. 

.3  nasahabmeP nad lisaH  

.1.3  ragaP karaJ kayniM irad leseidoiB isasiretkaraK  

satisneD  

 retse litem uata kaynim satisned itrepes retemaraP
agnepid )leseidoib(  ,kamel masa iatnar gnajnap ihur

 .)9791 ,omroF( nagnukgnil rutarepmet nad ,nahunejkaditek
 masa iatnar gnajnap nikames ,satisoksiv aynlah itrepeS
 .takgninem nikames naka satisned akam ,kamel
 anamid ,satisned ihuragnepmem aguj nahunejkaditeK

uj kaynab nikames  tapadret gnay pakgnar nataki halm
 leseidoiB .satisned nanurunep idajret naka kudorp malad
 akam ,uhus hadner nikameS .hadner uhus adap libats surah
 aguj utigeb nad iggnit nikames naka leseidoib satisned

 .aynkilabes u lisaH bmaG adap tahilid tapad satisned ij 1 ra . 
 

 

rabmaG  1  .   naadebreP nagned satisneD ijU lisaH
nakudagneP natapeceK  

 
rabmaG  1  gnay leseidoib satisned awhab nakkujnunem

 mpr 051 nakudagnep natapecek nagned naklisahid
 nakbabesid ini laH .leseidoib utum radnats ihunemem

iatnar ,isakifiretsesnart sesorp amales -  kamel masa iatnar
 iatnar idajnem hacepret naka ragap karaj kaynim malad

em satisned aggnihes kednep hibel gnay retse lit   naka nup
.lukelom tareb nanurunep nagned gniries nurunem  

satisoksiV  

 kaynim kokop nahamelek halada iggnit gnay satisoksiV
 ralos satisoksiv irad raseb hibel huaj aynialin anerak itaban

051 002
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p naktiluynem naka aggnihes  irad rakab nahab naapmome
 hibel kamel masa satisoksiV .nisem rakab gnaur ek ikgnat
 nataki aynada anerak aynretse litem adapirad iggnit
 retse litem satisoksiV .masa malad ralukelomretni negordih
 ,nahunejkaditek aynada nagned nurunem naka hunej kadit

 ipatet turutreb pakgnar nataki -  ulalret kadit turut
 pakgnar nataki adapirad satidiulf padahret huragnepreb

 .)9791 ,omroF(  kamel masa iatnar malad laggnut u lisaH  ij
satisoksiv   adap tahilid tapad rabmaG  2. 

 

 

2 rabmaG .  naadebreP nagned satisoksiV ijU lisaH
atapeceK nakudagneP n  

 
 gnay leseidoib ,satisned nagned aynlah amaS
 051 ,mpr 001 nakudagnep natapecek nagned naklisahid
 iraD .leseidoib utum radnats ihunemem mpr 002 nad mpr
 awhab tahilid tapad nakudagnep natapecek agitek

mpr 051 nakudagnep natapecek adap satisoksiv   hibel
 ini laH .aynnial nakudagnep natapecek irad hadner
 nagned leseidoib nataubmep awhab nakkujnunem
 upmam mpr 051 rasebes nakudagnep natapecek
 nakgnidnabid tapec hibel gnay loresilg nakhasimem

 .aynnial nakudagnep natapecek  
uragnepid leseidoib satisoksiV  iatnar gnajnap helo ih

 nataki halmuj nad ,isisop ,kamel masa isisopmok nad
 atres leseidoib malad )nahunejkaditek tajared( pakgnar
 sesorp kutnu nakanugid gnay lohokla sinej

.isakifiretsesnart  

riA radaK  

 leseidoib nanapmiynep ihuragnepmem leseidoib ria radaK
 ayntafis anerak ralos nagned narupmacnep sesorp aguj nad
 tapad iggnit gnay leseidoib ria radaK .sipoksordih gnay
 irotognem nad hubmut hadum aborkim nakbabeynem
 hadner uhus adap nad ,nisem adap isorok ,leseidoib

nrum leseidoib padahret nahasimep nakbabeynem .i   lisaH
.3 rabmaG adap tahilid tapad ria radak iju  

 kutnu ria radak iju lisah awhab nakkujnunem 3 rabmaG
 .amas halada nakudagnep natapecek agitek  aguj naikimeD

 nataubmep ukab nahab iagabes ragap karaj kaynim
ib nagned amas gnay ria radak ikilimem leseidoib  leseido

 malad ria radak nesrep nial atak nagned ,naklisahid gnay
habureb kadit leseidoib nataubmep  

 

3 rabmaG .  naadebreP nagned riA radaK ijU lisaH
nakudagneP natapeceK . 

 

 

4 rabmaG .   naadebreP nagned masA nagnaliB ijU lisaH
nakudagneP natapeceK  

 

 

 rabmaG 5.   )BLA( sabeB kameL masA radaK ijU lisaH
nakudagneP natapeceK naadebreP nagned  

)BLA( sabeB kameL masA radaK nad masA nagnaliB  

 halmuj nakrabmaggnem BLA radak nad masa nagnaliB
 .adebreb gnay sisab malad lepmas irad sabeb kamel masa

lim halada masa nagnaliB  nakhutubid gnay HOK margi
 marg utas irad sabeb liskobrak purg naklartenem kutnu
 taelo masa nagnudnak nakapurem BLA radaK .lepmas
 nesrep malad nakataynid gnay lepmas adap tapadret gnay
 nupuam kaynim adap sabeb kamel masA .)2891 ,gatnnoS(

em naka retse litem  sisilordih sesorp aynada nagned takgnin
 ikilimem gnay kudorp amaturet ,masa asilatakid gnay
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p naktiluynem naka aggnihes  irad rakab nahab naapmome
 hibel kamel masa satisoksiV .nisem rakab gnaur ek ikgnat
 nataki aynada anerak aynretse litem adapirad iggnit
 retse litem satisoksiV .masa malad ralukelomretni negordih
 ,nahunejkaditek aynada nagned nurunem naka hunej kadit

 ipatet turutreb pakgnar nataki -  ulalret kadit turut
 pakgnar nataki adapirad satidiulf padahret huragnepreb

 .)9791 ,omroF(  kamel masa iatnar malad laggnut u lisaH  ij
satisoksiv   adap tahilid tapad rabmaG  2. 

 

 

2 rabmaG .  naadebreP nagned satisoksiV ijU lisaH
atapeceK nakudagneP n  

 
 gnay leseidoib ,satisned nagned aynlah amaS
 051 ,mpr 001 nakudagnep natapecek nagned naklisahid
 iraD .leseidoib utum radnats ihunemem mpr 002 nad mpr
 awhab tahilid tapad nakudagnep natapecek agitek

mpr 051 nakudagnep natapecek adap satisoksiv   hibel
 ini laH .aynnial nakudagnep natapecek irad hadner
 nagned leseidoib nataubmep awhab nakkujnunem
 upmam mpr 051 rasebes nakudagnep natapecek
 nakgnidnabid tapec hibel gnay loresilg nakhasimem

 .aynnial nakudagnep natapecek  
uragnepid leseidoib satisoksiV  iatnar gnajnap helo ih

 nataki halmuj nad ,isisop ,kamel masa isisopmok nad
 atres leseidoib malad )nahunejkaditek tajared( pakgnar
 sesorp kutnu nakanugid gnay lohokla sinej

.isakifiretsesnart  

riA radaK  

 leseidoib nanapmiynep ihuragnepmem leseidoib ria radaK
 ayntafis anerak ralos nagned narupmacnep sesorp aguj nad
 tapad iggnit gnay leseidoib ria radaK .sipoksordih gnay
 irotognem nad hubmut hadum aborkim nakbabeynem
 hadner uhus adap nad ,nisem adap isorok ,leseidoib

nrum leseidoib padahret nahasimep nakbabeynem .i   lisaH
.3 rabmaG adap tahilid tapad ria radak iju  

 kutnu ria radak iju lisah awhab nakkujnunem 3 rabmaG
 .amas halada nakudagnep natapecek agitek  aguj naikimeD

 nataubmep ukab nahab iagabes ragap karaj kaynim
ib nagned amas gnay ria radak ikilimem leseidoib  leseido

 malad ria radak nesrep nial atak nagned ,naklisahid gnay
habureb kadit leseidoib nataubmep  

 

3 rabmaG .  naadebreP nagned riA radaK ijU lisaH
nakudagneP natapeceK . 

 

 

4 rabmaG .   naadebreP nagned masA nagnaliB ijU lisaH
nakudagneP natapeceK  

 

 

 rabmaG 5.   )BLA( sabeB kameL masA radaK ijU lisaH
nakudagneP natapeceK naadebreP nagned  

)BLA( sabeB kameL masA radaK nad masA nagnaliB  

 halmuj nakrabmaggnem BLA radak nad masa nagnaliB
 .adebreb gnay sisab malad lepmas irad sabeb kamel masa

lim halada masa nagnaliB  nakhutubid gnay HOK margi
 marg utas irad sabeb liskobrak purg naklartenem kutnu
 taelo masa nagnudnak nakapurem BLA radaK .lepmas
 nesrep malad nakataynid gnay lepmas adap tapadret gnay
 nupuam kaynim adap sabeb kamel masA .)2891 ,gatnnoS(

em naka retse litem  sisilordih sesorp aynada nagned takgnin
 ikilimem gnay kudorp amaturet ,masa asilatakid gnay
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p naktiluynem naka aggnihes  irad rakab nahab naapmome
 hibel kamel masa satisoksiV .nisem rakab gnaur ek ikgnat
 nataki aynada anerak aynretse litem adapirad iggnit
 retse litem satisoksiV .masa malad ralukelomretni negordih
 ,nahunejkaditek aynada nagned nurunem naka hunej kadit

 ipatet turutreb pakgnar nataki -  ulalret kadit turut
 pakgnar nataki adapirad satidiulf padahret huragnepreb

 .)9791 ,omroF(  kamel masa iatnar malad laggnut u lisaH  ij
satisoksiv   adap tahilid tapad rabmaG  2. 

 

 

2 rabmaG .  naadebreP nagned satisoksiV ijU lisaH
atapeceK nakudagneP n  

 
 gnay leseidoib ,satisned nagned aynlah amaS
 051 ,mpr 001 nakudagnep natapecek nagned naklisahid
 iraD .leseidoib utum radnats ihunemem mpr 002 nad mpr
 awhab tahilid tapad nakudagnep natapecek agitek

mpr 051 nakudagnep natapecek adap satisoksiv   hibel
 ini laH .aynnial nakudagnep natapecek irad hadner
 nagned leseidoib nataubmep awhab nakkujnunem
 upmam mpr 051 rasebes nakudagnep natapecek
 nakgnidnabid tapec hibel gnay loresilg nakhasimem

 .aynnial nakudagnep natapecek  
uragnepid leseidoib satisoksiV  iatnar gnajnap helo ih

 nataki halmuj nad ,isisop ,kamel masa isisopmok nad
 atres leseidoib malad )nahunejkaditek tajared( pakgnar
 sesorp kutnu nakanugid gnay lohokla sinej

.isakifiretsesnart  

riA radaK  

 leseidoib nanapmiynep ihuragnepmem leseidoib ria radaK
 ayntafis anerak ralos nagned narupmacnep sesorp aguj nad
 tapad iggnit gnay leseidoib ria radaK .sipoksordih gnay
 irotognem nad hubmut hadum aborkim nakbabeynem
 hadner uhus adap nad ,nisem adap isorok ,leseidoib

nrum leseidoib padahret nahasimep nakbabeynem .i   lisaH
.3 rabmaG adap tahilid tapad ria radak iju  

 kutnu ria radak iju lisah awhab nakkujnunem 3 rabmaG
 .amas halada nakudagnep natapecek agitek  aguj naikimeD

 nataubmep ukab nahab iagabes ragap karaj kaynim
ib nagned amas gnay ria radak ikilimem leseidoib  leseido

 malad ria radak nesrep nial atak nagned ,naklisahid gnay
habureb kadit leseidoib nataubmep  

 

3 rabmaG .  naadebreP nagned riA radaK ijU lisaH
nakudagneP natapeceK . 

 

 

4 rabmaG .   naadebreP nagned masA nagnaliB ijU lisaH
nakudagneP natapeceK  

 

 

 rabmaG 5.   )BLA( sabeB kameL masA radaK ijU lisaH
nakudagneP natapeceK naadebreP nagned  

)BLA( sabeB kameL masA radaK nad masA nagnaliB  

 halmuj nakrabmaggnem BLA radak nad masa nagnaliB
 .adebreb gnay sisab malad lepmas irad sabeb kamel masa

lim halada masa nagnaliB  nakhutubid gnay HOK margi
 marg utas irad sabeb liskobrak purg naklartenem kutnu
 taelo masa nagnudnak nakapurem BLA radaK .lepmas
 nesrep malad nakataynid gnay lepmas adap tapadret gnay
 nupuam kaynim adap sabeb kamel masA .)2891 ,gatnnoS(

em naka retse litem  sisilordih sesorp aynada nagned takgnin
 ikilimem gnay kudorp amaturet ,masa asilatakid gnay

051 002
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401  
 

 .iggnit gnay ria radak U  masa radak nad masa nagnalib ij
d tapad )BLA( sabeb kamel  adap tahili rabmaG   nad 4 5. 

rabmaG   nad 4 5  natapecek aynah nakkujnunem
 utum radnats ihunemem gnay mpr 051 nakudagnep

masa nagnalib kutnu utiay leseidoib   g/HOK gm 87,0
 nagned iauses ini ialiN .%93,0 BLA radak nad kaynim
 g/HOK gm 8,0 skam rasebes utiay leseidoib utum radnats

bes BLA radak nad kaynim  ini laH .%54,0 rase
 natapecek kutnu isakifiretsesnart sesorp adap nakanerakid
 araces isrevnok imalagnem halet mpr 051 nakudagnep

.retse litem idajnem anrupmes  

nanubayneP nagnaliB  

 margillim iagabes nakisinifedid nanubaynep nagnaliB
kutnu nakhutubid gnay HOK   nagned anrupmes iskaereb

 ini iju aneraK .lepmas marg utas malad fitkaer purg aumes
HOK nagned nakukalid -  awhab nakatakid tapad ,lohokla

 aumes naknubaynem kutnu aynah kadit ismusnokid HOK
 ,lepmas malad adiresilgonom nad ,adiresilgid ,adirsilgirt

aguj ipatet   malad sabeb kamel masa naklartenem kutnu
 gnutnagreb nanubaynep nagnaliB .)2891 ,gatnnoS( lepmas
 nenopmok isartnesnok esatnesrep nad lukelom tareb adap
 .leseidoib uata kaynim malad id tapadret gnay kamel masa

gnit nikames akam ,lukelom tareb hadner nikameS  ig
 .aynkilabes aguj ,nanubaynep nagnalib  iju lisaH  nagnalib

nanubaynep   adap tahilid tapad 6 rabmaG . 
 

 

6 rabmaG .  nagned nanubayneP nagnaliB ijU lisaH
nakudagneP natapeceK naadebreP  

 
6 rabmaG   natapecek agitek irad awhab nakkujnunem

nakudagnep , limem mpr 051 ubaynep nagnalib iki  gnay nan
rasebes inkay hadneret   .kaynim g/HOK g 44,591

 aynada nakanerakid nanubaynep nagnalib aynhadneR
 malad iggnit gnay teidemretni awaynes nagnudnak
 sesorp amales nakudagnep huragnep nad leseidoib

.isakifiretsesnart  

doI nagnaliB  

aliB  nahunejkaditek halmuj irad naruku halada doi nagn
 iggnit doi nagnalib nagned kayniM .kamel uata kaynim
 nad narila ayad nagned retse naklisahgnem naka
 leseidoib doi nagnaliB .hadner uhus adap natadamep

rotkaf ihuragnepid - sartnesnok esatnesrep itrepes rotkaf  i
gnisam lukelom tareb ,hunej kadit kamel masa nenopmok -

lmuj nad ,tubesret nenopmok gnisam  pakgnar nataki ha

 aynmaladid  kamel masa retse liteM .)5002 ,.la te ,mazA(
 kococ kadit iggnit nahunejkaditek tajared ikilimem gnay

m anerak leseidoib iagabes nakanugid  hunej kadit lukelo
 isrevnokret ad refsomta irad negisko nagned iskaereb naka
 isis adap gnalis nataki idajret aynrihkA .adiskorep idajnem
 ,isasiremilopret leseidoib nakbabeynem nad hunej kadit
 idajret ayntabika iagabeS .takgninem uhus akij amaturet

 tisoped  .leseid nisem adap  tapad doi nagnalib iju lisaH
.7 rabmaG adap tahilid  

 

 

7 rabmaG  .    naadebreP nagned doI nagnaliB ijU lisaH
nakudagneP natapeceK . 

 

 

8 rabmaG  .    naadebreP nagned anateS nagnaliB ijU lisaH
nakudagneP natapeceK  

 
7 rabmaG   natapecek agitek awhab nakkujnunem

 utum radnats ihunemem doi nagnalib kutnu nakudagnep
 lisah agitek awhab nakatakid tapad ini lah malaD .leseidoib
 ikilimem adebreb gnay natapecek nagned doi nagnalib
 nakanugid kococ gnay hadner gnay nahunejkaditek tajared

 .leseidoib iagabes  

anateS nagnaliB  
 kutnu rakab nahab naupmamek halada anates akgnA
 iggnit nikameS .iskejniid haletes tapec nagned alaynem
 rakab nahab narakabmep satilauk kiab nikames ,aynialin
 gnitnep retemarap utas halas halada anates akgnA .tubesret

nay  kamel masa retse litem utaus hakapa nakutnenem g
 .la te ,mazA .kadit uata leseidoib iagabes nakanugid tapad
 naruku nakapurem anates akgna awhab nakataynem )5002(
 narakabmep satilauk nakataynem kutnu iakapid gnay

s akgnA .nisem rakab gnaur malad rakab nahab  anate
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d tapad )BLA( sabeb kamel  adap tahili rabmaG   nad 4 5. 

rabmaG   nad 4 5  natapecek aynah nakkujnunem
 utum radnats ihunemem gnay mpr 051 nakudagnep

masa nagnalib kutnu utiay leseidoib   g/HOK gm 87,0
 nagned iauses ini ialiN .%93,0 BLA radak nad kaynim
 g/HOK gm 8,0 skam rasebes utiay leseidoib utum radnats

bes BLA radak nad kaynim  ini laH .%54,0 rase
 natapecek kutnu isakifiretsesnart sesorp adap nakanerakid
 araces isrevnok imalagnem halet mpr 051 nakudagnep

.retse litem idajnem anrupmes  

nanubayneP nagnaliB  

 margillim iagabes nakisinifedid nanubaynep nagnaliB
kutnu nakhutubid gnay HOK   nagned anrupmes iskaereb

 ini iju aneraK .lepmas marg utas malad fitkaer purg aumes
HOK nagned nakukalid -  awhab nakatakid tapad ,lohokla

 aumes naknubaynem kutnu aynah kadit ismusnokid HOK
 ,lepmas malad adiresilgonom nad ,adiresilgid ,adirsilgirt

aguj ipatet   malad sabeb kamel masa naklartenem kutnu
 gnutnagreb nanubaynep nagnaliB .)2891 ,gatnnoS( lepmas
 nenopmok isartnesnok esatnesrep nad lukelom tareb adap
 .leseidoib uata kaynim malad id tapadret gnay kamel masa

gnit nikames akam ,lukelom tareb hadner nikameS  ig
 .aynkilabes aguj ,nanubaynep nagnalib  iju lisaH  nagnalib

nanubaynep   adap tahilid tapad 6 rabmaG . 
 

 

6 rabmaG .  nagned nanubayneP nagnaliB ijU lisaH
nakudagneP natapeceK naadebreP  

 
6 rabmaG   natapecek agitek irad awhab nakkujnunem

nakudagnep , limem mpr 051 ubaynep nagnalib iki  gnay nan
rasebes inkay hadneret   .kaynim g/HOK g 44,591

 aynada nakanerakid nanubaynep nagnalib aynhadneR
 malad iggnit gnay teidemretni awaynes nagnudnak
 sesorp amales nakudagnep huragnep nad leseidoib

.isakifiretsesnart  

doI nagnaliB  

aliB  nahunejkaditek halmuj irad naruku halada doi nagn
 iggnit doi nagnalib nagned kayniM .kamel uata kaynim
 nad narila ayad nagned retse naklisahgnem naka
 leseidoib doi nagnaliB .hadner uhus adap natadamep

rotkaf ihuragnepid - sartnesnok esatnesrep itrepes rotkaf  i
gnisam lukelom tareb ,hunej kadit kamel masa nenopmok -

lmuj nad ,tubesret nenopmok gnisam  pakgnar nataki ha

 aynmaladid  kamel masa retse liteM .)5002 ,.la te ,mazA(
 kococ kadit iggnit nahunejkaditek tajared ikilimem gnay

m anerak leseidoib iagabes nakanugid  hunej kadit lukelo
 isrevnokret ad refsomta irad negisko nagned iskaereb naka
 isis adap gnalis nataki idajret aynrihkA .adiskorep idajnem
 ,isasiremilopret leseidoib nakbabeynem nad hunej kadit
 idajret ayntabika iagabeS .takgninem uhus akij amaturet

 tisoped  .leseid nisem adap  tapad doi nagnalib iju lisaH
.7 rabmaG adap tahilid  

 

 

7 rabmaG  .    naadebreP nagned doI nagnaliB ijU lisaH
nakudagneP natapeceK . 

 

 

8 rabmaG  .    naadebreP nagned anateS nagnaliB ijU lisaH
nakudagneP natapeceK  

 
7 rabmaG   natapecek agitek awhab nakkujnunem

 utum radnats ihunemem doi nagnalib kutnu nakudagnep
 lisah agitek awhab nakatakid tapad ini lah malaD .leseidoib
 ikilimem adebreb gnay natapecek nagned doi nagnalib
 nakanugid kococ gnay hadner gnay nahunejkaditek tajared

 .leseidoib iagabes  

anateS nagnaliB  
 kutnu rakab nahab naupmamek halada anates akgnA
 iggnit nikameS .iskejniid haletes tapec nagned alaynem
 rakab nahab narakabmep satilauk kiab nikames ,aynialin
 gnitnep retemarap utas halas halada anates akgnA .tubesret

nay  kamel masa retse litem utaus hakapa nakutnenem g
 .la te ,mazA .kadit uata leseidoib iagabes nakanugid tapad
 naruku nakapurem anates akgna awhab nakataynem )5002(
 narakabmep satilauk nakataynem kutnu iakapid gnay

s akgnA .nisem rakab gnaur malad rakab nahab  anate

002

87,591

)mpr( nakudagneP natapeceK

68
78
88
98
09
19

001 051

69,09

17,78

I g( doI nagnali
B

2
 g 001/

)kayni
m

)mpr( nakudagneP natapeceK

35

5,35

45

5,45

001 051

37,35

94,45

anateS nagnali
B

)mpr( nakudagneP natapeceK
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 .iggnit gnay ria radak U  masa radak nad masa nagnalib ij
d tapad )BLA( sabeb kamel  adap tahili rabmaG   nad 4 5. 

rabmaG   nad 4 5  natapecek aynah nakkujnunem
 utum radnats ihunemem gnay mpr 051 nakudagnep

masa nagnalib kutnu utiay leseidoib   g/HOK gm 87,0
 nagned iauses ini ialiN .%93,0 BLA radak nad kaynim
 g/HOK gm 8,0 skam rasebes utiay leseidoib utum radnats

bes BLA radak nad kaynim  ini laH .%54,0 rase
 natapecek kutnu isakifiretsesnart sesorp adap nakanerakid
 araces isrevnok imalagnem halet mpr 051 nakudagnep

.retse litem idajnem anrupmes  

nanubayneP nagnaliB  

 margillim iagabes nakisinifedid nanubaynep nagnaliB
kutnu nakhutubid gnay HOK   nagned anrupmes iskaereb

 ini iju aneraK .lepmas marg utas malad fitkaer purg aumes
HOK nagned nakukalid -  awhab nakatakid tapad ,lohokla

 aumes naknubaynem kutnu aynah kadit ismusnokid HOK
 ,lepmas malad adiresilgonom nad ,adiresilgid ,adirsilgirt

aguj ipatet   malad sabeb kamel masa naklartenem kutnu
 gnutnagreb nanubaynep nagnaliB .)2891 ,gatnnoS( lepmas
 nenopmok isartnesnok esatnesrep nad lukelom tareb adap
 .leseidoib uata kaynim malad id tapadret gnay kamel masa

gnit nikames akam ,lukelom tareb hadner nikameS  ig
 .aynkilabes aguj ,nanubaynep nagnalib  iju lisaH  nagnalib

nanubaynep   adap tahilid tapad 6 rabmaG . 
 

 

6 rabmaG .  nagned nanubayneP nagnaliB ijU lisaH
nakudagneP natapeceK naadebreP  

 
6 rabmaG   natapecek agitek irad awhab nakkujnunem

nakudagnep , limem mpr 051 ubaynep nagnalib iki  gnay nan
rasebes inkay hadneret   .kaynim g/HOK g 44,591

 aynada nakanerakid nanubaynep nagnalib aynhadneR
 malad iggnit gnay teidemretni awaynes nagnudnak
 sesorp amales nakudagnep huragnep nad leseidoib

.isakifiretsesnart  

doI nagnaliB  

aliB  nahunejkaditek halmuj irad naruku halada doi nagn
 iggnit doi nagnalib nagned kayniM .kamel uata kaynim
 nad narila ayad nagned retse naklisahgnem naka
 leseidoib doi nagnaliB .hadner uhus adap natadamep

rotkaf ihuragnepid - sartnesnok esatnesrep itrepes rotkaf  i
gnisam lukelom tareb ,hunej kadit kamel masa nenopmok -

lmuj nad ,tubesret nenopmok gnisam  pakgnar nataki ha

 aynmaladid  kamel masa retse liteM .)5002 ,.la te ,mazA(
 kococ kadit iggnit nahunejkaditek tajared ikilimem gnay

m anerak leseidoib iagabes nakanugid  hunej kadit lukelo
 isrevnokret ad refsomta irad negisko nagned iskaereb naka
 isis adap gnalis nataki idajret aynrihkA .adiskorep idajnem
 ,isasiremilopret leseidoib nakbabeynem nad hunej kadit
 idajret ayntabika iagabeS .takgninem uhus akij amaturet

 tisoped  .leseid nisem adap  tapad doi nagnalib iju lisaH
.7 rabmaG adap tahilid  

 

 

7 rabmaG  .    naadebreP nagned doI nagnaliB ijU lisaH
nakudagneP natapeceK . 

 

 

8 rabmaG  .    naadebreP nagned anateS nagnaliB ijU lisaH
nakudagneP natapeceK  

 
7 rabmaG   natapecek agitek awhab nakkujnunem

 utum radnats ihunemem doi nagnalib kutnu nakudagnep
 lisah agitek awhab nakatakid tapad ini lah malaD .leseidoib
 ikilimem adebreb gnay natapecek nagned doi nagnalib
 nakanugid kococ gnay hadner gnay nahunejkaditek tajared

 .leseidoib iagabes  

anateS nagnaliB  
 kutnu rakab nahab naupmamek halada anates akgnA
 iggnit nikameS .iskejniid haletes tapec nagned alaynem
 rakab nahab narakabmep satilauk kiab nikames ,aynialin
 gnitnep retemarap utas halas halada anates akgnA .tubesret

nay  kamel masa retse litem utaus hakapa nakutnenem g
 .la te ,mazA .kadit uata leseidoib iagabes nakanugid tapad
 naruku nakapurem anates akgna awhab nakataynem )5002(
 narakabmep satilauk nakataynem kutnu iakapid gnay

s akgnA .nisem rakab gnaur malad rakab nahab  anate

002

17,78

43,98

)mpr( nakudagneP natapeceK

002

94,45

80,45

)mpr( nakudagneP natapeceK
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HC aynkaynab irad isgnuf halada 2 HC nad 3  malad
HC oisar( rakab nahab isisopmok 2 HC : 3  iggnit nikameS .)

 anates akgna iggnit nikames akam ,aynaudek aratna oisar
 .helorepid gnay leseidoib  tapad anates nagnalib iju lisaH

8 rabmaG.8 rabmaG adap tahilid  em  awhab nakkujnun
 anates nagnalib nakirebmem nakudagnep natapecek agitek

.15 laminim utiay leseidoib utum radnats ihunemem   lisaH
 )5002( .la te ,mazA helo helorepid gnay anates nagnalib
 gnay lisah kutnu adebreb huaj kadit ini laH .13,45 rasebes

adap helorepid   inkay mpr 051 nakudagnep natapecek
ay nagnutihrep nakanuggnem nagned 94,45 rasebes  gn

 helo nakukalid gnay amas  nagneD .)5002( .la te ,mazA
 nagnalib mpr 051 nakudagnep natapecek kutnu ,naikimed
 helorepid gnay lisah nagned itakednem hadus aynanates

mazA helo  adap leseidoib ,uti kutnU .)5002( .la te ,
 tasuP ek ijuid gnay mpr 051 nakudagnep natapecek

)CRBS( igreneoiB nad natkafruS naitileneP -  nagned BPI
 helorepid nad 316 D MTSA edotem nakanuggnem

.4,45 rasebes anates nagnalib  
id gnay iju lisah hurules nakrasadreB  tapad helorep

 iskaer iulalem naklisahid gnay leseidoib awhab tahilid
 natapecek nagned )lebisrever iskaer( isakifiretsesnart
 gnay retse litem naklisahgnem mpr 001 nakudagnep
 nagned loresilg nakutnebmep nakbabesid ini laH .tikides

 natapecek adap retse litem  araces muleb ayniskaer mpr 001
 muleb aynisrevnok uata nanak ek karegreb nahurulesek

.lamiskam  
 loresilg nakutnebmep ,mpr 051 nakudagnep natapeceK
 nagned nakgnidnabid tapec hibel retse litem nagned
 araces nakbabesid ini laH .aynnial nakudagnep natapecek

esek  isrevnokret uata nanak ek karegreb iskaer nahurul
 aynlah itrepes tapec gnay nakudagneP.anrupmes araces
 iskaer nakbabeynem ,mpr 002 nakudagnep natapecek adap

reb uata irik ek karegreb araces lawa iskaer ek kilab  
nahalrep - ek idajnem aynisrevnok aggnihes nahal  .lic

 nakapurem mpr 051 natapecek ,naikimed nagneD
 nataubmep malad mumitpo gnay nakudagnep natapecek
 nakanuggnem nagned ragap karaj kaynim irad leseidoib

K silatak 2 OC 3. 
 

 lebaT 1.    karaJ kayniM irad leseidoiB isasiretkaraK lisaH
ragaP  

retemaraP  
udagneP .ceK )mpr( nak  

001  051  002  
 51( satisneD ° mc/g ,C 3) 688,0  578,0  188,0  

)tSc( satisoksiV  41,0  11,0  21,0  

)b/b%( ria radaK  520,0  520,0  520,0  
 gm( masa nagnaliB

)kaynim g/HOK  99,0  87,0  49,0  
 kamel masa radaK

)%( sabeb  5,0  93,0  74,0  
 nanubaynep nagnaliB

 g/HOK g( )kaynim  76,591  44,591  87,591  
I g( doI nagnaliB 2  001/

)kaynim g  69,09  17,78  43,98  

anateS nagnaliB  37,35  94,45  80,45  
 

.4  K nalupmise  
H isamitpo gnatnet naitilenep lisa   nakudagnep natapecek

 ragap karaj kaynim irad leseidoib nataubmep sesorp adap
( sacruC ahportaJ  suaenniL  awhab naklupmisid tapad )

 utum radnats nagned iauses naklisahid gnay leseidoib
 gnay nakudagnep natapeceK .leseidoib kitsiretkarak
 hurules ihunemem anerak mpr 051 inkay mumitpo

mc/g 578,0 satisned utiay leseidoib kitsiretkarak 3  ,
tSc 11,0 satisoksiv  masa nagnalib ,b/b% 520,0 ria radak ,

 )BLA( sabeb kamel masa radak ,kaynim g/HOK gm 87,0
 ,kaynim g/HOK g 44,591 nanubaynep nagnalib ,% 93,0

I g 17,78 doi nagnalib 2  anates nagnalib nad kaynim g 001/
94,45  

akatsuP ratfaD  
lA .A.N ,haysma  .5002   hibeL lanegneM  leseidoiB takeD

ragaP karaJ akatsuP aidemorgA .TP .  . .atrakaJ  

 .5002 .rahaN .M .N nad ,sirraW .A ,.M .M ,mazA orP -s
 fo sretsE lyteM dicA yttaF fo laitnetoP dna stcep

noN emoS - iB sa esU fo sliO deeS lanoitidarT -o
aidnI ni leseid .ygreneoiB dna ssamoiB .  

NATAB  . 002 oiB kayniM taubmeM .6 -  karaJ iraD leseiD
( ragaP )suaenniL sacruC ahportaJ . 

di.og.natab.www//:ptth  adap seskaiD .  iluJ 12
.6002  

 .9791 .W .M ,omroF  yttaF dna taF fo seitreporP lacysihP
1 .loV sdicA  , 4 ht  dE  malad iD . syeliaB ,  lairtsudnI

II .loV stcudorP taF dna liO  , 4 ht  dE  yeliW nhoJ .
snoS dna  . .kroY weN  

 .9991 .ibarT .M nad ,hcabelttiM .M ,.M .G ,ztibuG olpxE -i
 ahportaJ tnalP deeS liO laciporT ehT fo noitat

L sacruC . .ygolonhceT ecruoseroiB  

dayiraH ,gnadaD ,inayruS ,.E ,ilabmaH  .K .I ,eifanaH .H ,i
yruS .P ,runashI .M ,iaviR .M ,ojodrawoskeR -a

 .T ,ajajdawareoS .H .T ,otimesortijT .S ,amrad
amanruP .W nad osokarP .T ,irasatiwarP  .  .6002
leseidoiB lisahgneP namanaT ragaP karaJ neP . -e

ayadawS rab  . .atrakaJ  

002 .hcablettiM .M nad .W ,saaH  .0 repxE noitacifixoteD -i
L sacruC ahportaJ morf liO deeS ehT htiw stnem  .

.stcudorP dna sproC lairtsudnI  

.S .Y ,onotradnI   ,kitsiretkaraK : leseidoiB lanegneM .6002
niseM isamrofreP aggniH ,iskudorP  .

//:ptth moc.ketpiatireb.www  adap seskaiD .  ieM 41
.7002  

.S .H ,inodrI   .7002 .Z .H ,anawriN nad O aimiK ludoM -r
kinag uaiR satisrevinU aimiK kinkeT .  . .urabnakeP  

.U ,otnayirP   .7002  ragaP karaJ leseidoiB naklisahgneM
satilaukreB akatsuP aidemorgA .TP .  . .atrakaJ  

eP tasuP MPPL )CRBS( igreneoiB nad natkafruS naitilen -
BPI  .  .7002 idoiB nataubmeP nahitaleP ludoM -e
les gnaisgnanaraB BPI supmaK .  . .rogoB  
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.V .O .N ,gatnnoS   .2891 gnittilpS taF  , noitacifiretsE  ,  dna
noitacifiretseretnI  malad iD . syeliaB ,  lairtsudnI

 stcudorP taF dna liO II .loV  , 4 ht  dE  yeliW nhoJ .
snoS dna  . .kroY weN  

10 aisenodnI lanoisaN radnatS - 5553 -  .8991 .8991  ijU araC
kameL nad kayniM .lanoisaN isasiradnatS nadaB .  

.B ,olisuS   .6002  iagabes ragaP karaJ ijiB nataafnameP
rakaB nahaB fitanretlA anarasirgA suburT .  . ruS -a

.ayab  

.kkd ,onowseoY   .6002  gnosoK nadnaT ubA nataafnameP
 iskaeR adap asaB silataK iagabes tiwaS apaleK

leseidoiB nataubmeP malad isakifiretsesnarT  .
 hajdaG satisrevinU APIM satlukaF aimiK nasuruJ

adaM  . .atrakaygoY  

.I ,anirhaZ   .0002 ativitkefE isaulavE idutS  ubA silataK s
niraetS sisilonateM adap tiwaS nadnaT  siseT .

BTI retsigaM  . .gnudnaB  

 

 


