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artsbA tc  m detanofluS  nwonk era retse lyhte  llew stnatcafrus devired lio elbategev sa   taht

 ,yltciderp lliw   edutitbus  lio lissof stnatcafrus devired yduts sihT .  saw   ot demia
m etanoflus niraets mlap fo retse lyhte  utarepmet ta 08 egnar er -  011 0 luS .C of an t  noi

saw  ehtosi tuo deirrac  htiw erusserp cirehpsomta ta rotcaer hctab desolc a ni yllamr
aN 2S2O5 anoflus sa ti no   011 dna 001 ,08 ta tnega 0  .sruoh 5 rof C noflus eht retfA -a

 saw noit dehsilpmocca   , erutxim noitcaer fo selpmas   yb ylevitatitnauq desylana saw
 ehT .retemotohportceps der arfni  fo snrettap murtceps sretse lyhtem detanoflus   era

 .ralimis  C ° 08 ta murtceps detanohpluS m detanoflus taht wohs  retse lyhte si   retteb
 detanoflus naht 011 dna 001 fo erutarepmet a ta retse lyhtem 0 .C  

:sdrow yeK   ,retse lyhtem tnatcafrus ,detanoflus ,etanoflus retse lyhtem  

   

.1  nauluhadneP  
P  habmat ialin natakgnine  aisenodnI OPC  iulalem

 utaus idajnem OPC halognep rilih irtsudni naadarebek
 iskudorp nahabmanep aynnakifingis anerak nasurahek

em halet 8002 nuhat kajes aisenodnI  aisenodnI naktapmen
 iagabeS .ainud id rasebret OPC nesudorp iagabes

p ,narabmag  OPC iskudor  8002 nuhat  not atuj 2,91 rasebes
 .9002 nuhat adap not atuj 15,12  idajnem  ,ayngnayaS

 aisenodnI OPC %8,16  hisam  kutneb malad ropskeid
usnokid aynasis nakgnades hatnem  ism  nahutubek kutnu

 .]9002 ,nanubekreP nejriD[ kitsemod  
 natkafruS e  nakapurem )SME( tanoflus litem rets

 itaban kaynim sisabreb natkafrus  gnay  irad taubid tapad
tiwas kaynim litem retse  .  kaynim nanurut iagabeS ,itaban  
 tafisreb SME natkafrus nakurahabrepret  aggnihes   tapad

 sisabreb natkafrus narep isutisbusnem isnetopreb
r ,muelortep  ,isadargedret hadum anerak nagnukgnil hama

 hadasreb ria malad kiab ajrekeb nad iggnit satinilas nahat
harum hibel iskudorp ayaib atres iggnit  ±  utiay ,  irad %75

 .]1002 ,sniktaW[ muelortep irad natkafrus iskudorp ayaib
,aynaneraK   idajnem OPC nahalognep irtsudni naadarebek

 SME natkafrus  naktakgninem kutnu anaras nakapurem
 natakgninep gnaponem sugilakes OPC habmat ialin

 iskudorp  rumus  kaynim odnI aut lanois  y  gna
 sesorp malad aynnakanuggnem E ahn yrevoceR liO decn  

.)ROE(  
 ukab nahabreb SME natkafrus nataubmep naitileneP

 itayadiH nakukalid halet OKP nad OPC  nanakenep nagned
 iskaer utkaw nad rutarepmet huragnep irajalepmem

 tanoflus litem retse ajrenik padahret 6002[  .]  naklupmisiD
 lisah irad tubesret naitilenep   litem retse isanoflus awhab

 rutarepmet adap nakaraggnelesid gnay hibel   iggnit  irad
021  C˚  nagned  utkaw  gnay isanoflus  maj 6 irad hibel

.SME natkafrus ajrenik aynnurunem tabikareb   ,ayntujnaleS
tse awhab iuhatekid  gnay niraets mlap irad litem re  iatnareb

C nobrak 61 -C 81   naknurunem kutnu iggnitret naupmamekreb
 imub kaynim nad ria akum ratna nagnaget  nad avoD[

8002 ,ayrtA .  igolonkeT  nagned niraets mlap isanoflus
natkafrus  SME   litem retse irad niraets mlap   nega nagned

s OS isanoflu 3  helo nakgnabmekid notimehC  ayaiB .
 ukab nahab iagabes niraets mlap litem retse nataafnamep
 aynnakanugid nagned kiranem hibel idajnem natkafrus

OS irad harum hibel gnay isanoflusnep nega 3  itrepes
OSHaN 3 aN nad 2S2O5  ada muleb ,ini taas iapmaS.

 niraets mlap litem retse isanoflus lisah isasilaisremok
( tiflusbatem muirtan nagned aN 2S2O5  .)  ini naitileneP

 kutnu naujutreb ikajajnem   litem retse natkafrus nataubmep
 isanoflusnem nagned tanoflus  litem retse niraets mlap  

 nagned aN 2S2O5  .  

.2  edoteM nad nahaB  
S  retse adap nakukalid ini naitilenep litem retse isanoflu

 litem niraets mlap  iamuD ,puorG ramliW .TP iskudorp  
 nagned aN 2S2O  5 sinket  .isanoflus nega iagabes    ,uti nialeS

 aguj nakanugid rB 2  nataki asilanagnem kutnu tsylana orp
 .litem retse malad pakgnar kgnaR  retse isanoflus tala naia

 litem  satisapakreb letek irad iridret  ,Lm 005 htabretaw  ,
 ,rosnednok egufirtnec  0 gnatner nagned - mpr 00001  gnatab ,

 relepmi nad kudagnep  askar ria retemomret atres
d anamiagabes  isanoflus nega nagned sesorp rila margai

aN 2S2O5 .]6002[ itayadiH irad  
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v nagned nakgnusgnalid ini isanoflus naabocreP  lebaira
 patet  apureb  gnusgnalreb  gnay isanoflus iskaer utkaw

 habsin ,mpr 054 nakudagnep natapecek ,maj amil amales
aN padahret litem retse ralom 2S2O  5  lom 5935,0:1 rasebes

lus nega nagned aN utiay isanof 2S2O  5  rutarepmet adap
011 nad 001 ,08 utiay iskaer  0 .C   retse isanoflus haleteS

 naabocrep ,maj amil amales nakgnusgnalid litem
 iskaer narupmac nakilpuc ,ayntujnaleS .nakitnehid
 morb natural nagned pakgnar nataki naadarebek asilanaid

agned nad  n retemotofortkeps   kutnu kapmat ranis
 aynada iuhategnem  tanoflus sugug  retse adap takiret gnay

 .litem  

.3  nasahabmeP nad lisaH  

.1.3  aN nagned niraetS mlaP liteM retsE isanofluS 2S2O5 

 nakitsapid ,isanoflusid niraets mlap litem retse mulebeS
ata pakgnar nataki aynada  malad hunej kat kamel masa u

e  litem rets  nakiskaerem arac nagned morb iju iulalem ini
rB 2 se nagned  litem ret niraets mlap  naijugnep lisaH .

rB nahabmanep awhab nakkujnunem 2  nakbabeynem
 litem retse anraw nahaburep niraets mlap   gninuk irad

emek talkoc idajnem ayntujnaleS .nahar ,  kudaid iju lepmas
 kadit idajnem gnalihgnem naharemek talkoc anraw iapmas

 nakkujnunem tubesret alajeG .anrawreb  retse awhab  litem
niraets mlap  limem nakanugid gnay i  pakgnar nataki ik

rB helo isidaid tapad anerak 2 isanoflusid asib aggnihes . 

.2.3  pmaS asilanA  nagned liteM retsE isanofluS le
aN 2S2O5  retemotofortkepS nakanuggneM deR arfnI  

 lisaH helorepid gnay asilana  sugug murtkeps apureb -
 sugug adap   lepmas pait  nagned iauses 3 nad ,2 ,1 rabmaG  

n nagnareynep lisah tauk agudid anamid  tiflusibatem muirta
 padahret OS( tanoflus sugug kutneb malad litem retse 3  .)

 nagned asilanaid isanoflus lisah lepmas ,ayntujnaleS  RI
 adap oflus sugug ayntakiret nakitsamem kutnu litem retse  .

 naadarebeK  lepmas malad tanoflus sugug  iskaer lisah
s 5321 gnabmoleg nagnalib adap isketedret naka tanoflu -

mc 0701 -1 ]1002 ,MTSA[ .  lisah iraD u  ij RI ,  itkubret
 tanoflus sugug aynada  gnay litem retse malad lepmenem . 

laH   kutnebret gnay natkafrus awhab nakadnanem ini
 natkafrus halada SME . 

 lepmas asilanA  idajret RI retemotofortkeps nagned
 haread adap der arfni   nagnalib adap utiay ,nahagnetrep

nabmoleg 0004 g - mc 002 -1 5,2 gnabmoleg gnajnap nagned -
 naklisahid gnay murtkepS .mμ 05  gnurednec  ikilimem

 naamasek  .adebreb isnatimsnart ialin nagned alop  lisaH
 kadit RI irad murtkeps awhab nakkujnunem lepmas asilana

tiay amatu nenopmok murtkeps naktahilrepmem aynah  u
nenopmok naktahilrepmem aguj ipatet tanoflus sugug -

 murtkeps irad kutnebret tuki gnay nial nenopmok der arfni  .
0643 gnabmoleg nagnalib nagned napaser hareaD - mc0013 -

1 O sugug isarbiv aynada nakbabesid - O sugug aynadA .H -
 aynada helo nakbabesid nanikgnumek H H( ria radak 2  )O

O sugug napaseR .lepmas maladid -  alop kutnebmem H
 isarbiv nagned rabmaG agitek irad amas gnurednec gnay

O sugug nialeS .licek isnatimsnart nad rabelem nikames -  H
C sugug tapadret aguj -  napaser adap adareb gnay H

0082 gnabmoleg nagnalib - mc0033 -1
  gnajnap nagned

1,3 gnabmoleg -  kinagro awaynes aumes ripmaH .mμ57,3
C sugug ikilimem - C sugug irad kutnebret gnay aloP .H -  H

 gnay alop nakkujnunem aguj murtkeps agitek adap
 ialin nad rabelem nikames isarbiv nagned amas gnurednec

G kutnu hadneret isnatimsnart  aguj murtkeps adaP .2 rabma
 nagnalib napaser adap adareb gnay O=C suguG isketedret

0461 gnabmoleg - mc0281 -1  aguj tubesid ini O=C suguG .
 nakkujnunem O=C sugug napares isisoP .linobrak sugug
 adap adareb gnay retse utiay linobrak awaynes aynada

 haread napares 5371 - mc0571 -  1  ,nednesseF & nednesseF[
 litem retse irad lasareb isketedret gnay retse suguG .]2991

niraets mlap  sugug awhab tahilret rabmaG agitek adaP .
 nad amas gnurednec alop nagned napaser kutnebret O=C

 
.1 rabmaG  C°011 uhus adap SME lepmas murtkeps lisaH  

 

 
.2 rabmaG  C°001 uhus adap SME lepmas murtkeps lisaH  

 

 
.3 rabmaG  C°08 uhus adap SME lepmas murtkeps lisaH  
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mc0571 ratikes haread adap tauk adareb -1  isarbiV .  gnay
 isnatimsnart ialin nagned rabelem nikames kutnebret

0571 gnabmoleg nagnalib napaser adaP .isautkulfreb -
mc004 -1  gnay alop nagned isarbiv naktahilrepmem aguj

.hadner nikames isnatimsnart nagned amas gnurednec  
1002 ,MTSA[ irad tanoflus sugug naisketedneP  ]

 gnabmoleg nagnalib adap naklisahid    5321 - mc0701 -1  .
 gnay napaser awhab tahilid tapad 3 nad ,2 ,1 rabmaG iraD

0811 ratikes gnabmoleg nagnalib adap utiay idajret  mc -1  .
v lisaH  isarbi  gnabmoleg  gnay alop nakkujnunem

 majat nikames alop nagned amas gnurednec  gniries
 ini tanoflus sugug napares adaP .rutarepmet aynnurunem
 .nakifingis gnay gnabmoleg nagnalib nahaburep ada kadit
 kadit isanoflus sesorp awhab nakisakidnignem ini laH
 rutarepmet adap nupualaw ,tanoflus sugug nataki kasurem

 .C°011 utiay iggnitret T edre  tanoflus sugug aynisket  akam
 litem retse isanoflus awhab naklupmisid niraets mlap  

aN isanoflus nega nagned 2S2O5  kutnebmem lisahreb
.tanoflus litem retse natkafrus  

 kudorp utaus inrum nikameS  akam  alop majat nikames
 artkeps  .kutnebret gnay nainrumek sisilanA  kudorp   tapad

 artkeps irad tahilid  3 rabmaG adap  alop nakkujnunem gnay
 majat nikames   .2 nad 1 rabmaG nagned nakgnidnabid akij

 3 rabmaG artkeps iraD  awhab iuhatekid  rutarepmet adap
 nakukalem malad kiabret gnay isidnok nakapurem C°08

 litem retse isanoflus p niraets mla  aN nagned 2S2O5  adaP .
 nagned idajret asib hadus isanoflus C°08 rutarepmet

hgnem  ,inrum hibel gnay kudorp naklisa  nagned iadnatid
 aynmajat nikames  alop artkeps et kutnU .  rutarepm  C°001

 inrum ulalret kadit ipatet idajret aguj isanoflus C°011 nad
kij  nakgnidnabid a adap   tapad ,idaJ .C°08 rutarepmet

 litem retse isanoflus nakukalem kutnu awhab naklupmisid
niraets mlap  aN isanoflus nega nagned 2S2O5  asib hadus

 .C°08 rutarepmet adap idajret  

.4  K nalupmise  
 natkafrus nataubmep naitileneP SME   nakirebmem ini

rebeb  utiay nalupmisek apa e  litem rets niraets mlap   gnay
 nobrak iatnareb C 61 -C 81   pakgnar nataki ikilimem iuhatekid

 nagned iju id haletes  nahabmanep rB 2  tapad aggnihes
 .isanoflusid S silana lisah artkep si   retemotofortkeps nagned

aN isanoflus nega kutnu RI 2S2O5 nakkujnunem   awhab
 litem retse niraets mlap   rutarepmet nad isanoflusid lisahreb

 litem retse isanoflus nakukalem kutnu kiabret niraets mlap  
 halada  adap  .C°08 rutarepmet  

hisaK amireT napacU  
 amireT k  ajkoP auteK adapek nakiapmasid hisa

isnivorP adeppaB pameroC   nakirebmem halet gnay uaiR
 aguj amas gnay laH .ini naitilenep isadomokagnem nad niji
 isnivorP adeppaB pameroC ajkoP fats adapek nakpacuid

 .gnusgnalreb naitilenep amales udnamem halet gnay uaiR  

akatsuP ratfaD  
002 .lairetaM dna gnitseT rof yteicoS naciremA  .1  launnA

eteD rehtO dna paoS :sdradnatS MTSA fo kooB -r
gnirevoC roolF tneiliseR ,rehtaeL ,sehsiloP ,stneg  .

.MTSA:eromitlaB  

 .8002 .nanubekreP lardneJ tarotkeriD  apaleK naatadneP
O nad fisneherpmoK araceS 8002 nuhaT tiwaS -b

.fitkej  atrakaJ  

R ,ayartA nad R ,avoD  .8002 . uS  retsE  liteM iskudorP -l
yrevoceR liO decnahnE natkafruS kutnu  tanof  .

 aimiK kinkeT 1S  naitilenep  naropaL  nasiluneP
.BTI  

 .2991 .nednesseF .S.J nad .J.R ,nednesseF kinagrO aimiK , 
513 lah ,I diliJ ,agiteK isidE - akaJ .523 -r

.aggnalrE:at  

rS ,itayadiH i  . 6002  .  liteM iskudorP sesorP nagnacnareP
tkefE ijU nad tiwaS kayniM iraD tanoflus retsE -i

imuB kayniM nakesednep adaP aynsativ  siseT .
.2.S  rogoB ,rogoB nainatreP tutitsnI   

 .1002 .C ,sniktaW saxeT no era seyE llA 2511 :21 mrofnI . -
.9511  

 .0102 .lusiraH dammahuM ,iqahiaB .irS ,inuyhaW  idutS
 liteM retsE nataubmeP kutnu sisilonateM sesorP

OSHaN isanoflusneP negA nagned tanofluS 3  . T -e
.2.S sis  rogoB ,rogoB nainatreP tutitsnI . 

 


