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 artsbA tc  ygolohproM  dna  fo seitreporp  citsalpomreht  etazinacluv  decneulfni ylgnorts si   yb
t eh  fo snoitidnoc  ssecorp gnixim eht  war fo  slairetam  eht dna  ytilibitapmoc  

neewteb  esahp eht  . esoprup ehT  yduts siht fo  ot saw   lamitpo eht enimreted
erutarepmet  , rotor  deeps  dna  rezilibitapmoc  . citsalpomrehT  etazinacluv   saw  edam

owt ni  segats  .  tsrif ehT egats  aw eht s  fo erutcafunam  sdnuopmoc rebbur  a gnisu  llor  
llim  erutarepmet moor ta  dna  fo deeps  02  mpr  . larutaN  rebbur  slairetam  era desu  

larutan  rebbur  RIS  .02  evitaruC  stneidergni  dna  sevitidda  dedda era taht  edulcni  
dirbyh rellif  nobraC  hsa ylf/kcalb  30 oitar ,rhp  03/07  , 5 niffarap rhp  , 5 OnZ rhp  , 3 

rhp  ciraets  dica  , 1 QMT rhp  , 6,0  STBM rhp  dna  3 rhp  .ruflus  T eh  dnoces  fo esahp  
gnitluser eht  dnuopmoc rebbur  aw dexim s  htiw  enelyporpylop  (  )PP eht dna  

rezilibitapmoc  detaelam  larutan  rebbur  (  )RNM eht ni  lanretni  rexim  . fo oitaR  RN  / 
PP  edam  ti  03/07  , eht elihw  RNM  deirav  2 dna  5 rhp  . gniyraV  snoitidnoc  eht ni  

gnixim  ssecorp  fo erutarepmet a ta  071 oC  , 571 oC dna  081 oC dna  fo deeps  04  , 06  
08 dna  mpr  . dewohs stluser ehT  eht taht  ygolohprom  dna  fo seitreporp  lamitpo  

VPT  ta deniatbo  571 oC erutarepmet  , rotor  fo deeps  40 mpr  RNM dna  5 rhp  .  

yeK :sdrow  C  ,rezilibitapmo M  detaela N  laruta R ,rebbu  M  dna ygolohpro P seitrepor , 
P  ssecor C noitidno  , T  citsalpomreh V etazinaclu  

   

.1  nauluhadneP  
citsalpomrehT   etazinacluV  itrepes tafis ikilimem )VPT(

 itrepes sesorpid asib numan ,isasinakluvret gnay terak
 pahat ek nakgnabmekid hadus gnay VPT lairetaM .kitsalp

 naanuggnep nakitnaggnem ialum laisremok tesomreht  
ur rebb   neliprpilop narupmac irad taubid tapad VPT .]1[

 nahabmanep apnat nad nagned )RN( mala terak nad )PP(
rellif  nad RN ,PP narupmacnep amatu nahalasamreP . rellif  

 lebitapmok gnay narupmac aynnaklisahid muleb halada
 isubirtsidreb hadum kadit RN asaf anerak  skirtam malad ek

 asaF .PP rellif   malad ek isubirtsidreb hadum kadit aguj
 nakanugid gnay edotem utas halaS .PP nupuam RN asaf
 nagned halada VPT kinakem tafis naktakgninem kutnu

 nahabmanep  rezilibitapmoc  ,uti nialeS .VPT skirtam adap
rupmacnep sesorp isidnok  nad tafis ihuragnepmem aguj na

.]2[ naklisahid gnay igolofrom  
 nakukalid hanrep mala terak sisabreb VPT nataubmeP

naitileneP .itilenep aparebeb helo -  aratna tubesret naitilenep
 narupmac nagned VPT nial rellif  /akilis kcalb nobrac   ;]3[

kanuggnem terak tisopmok  na kcalb nobrac rellif   nagned
 nagned VPT ;]4[ narupmacnep uhus isairav rellif   tares

 nagned VPT ;]5[ tiwas tubas rellif  /tiwas uba kcalb nobrac  
 nad rezilibitapmoc   tisopmok ;]6[ PPAM

nolyn/neliporpylop -  nagned 6 rezilibitapmoc  PP -g-  ;]7[ AM
 nad )PCD( adiskorep limukid nakanuggnem VPT N-N-m-

edimielamsibenelynehP  AVH( -  iagabes )2 rezilibitapmoc  
 narupmac ;]8[ enelihteylohp ytisned wol  )EPDL( -  itaP

 iagabes )AM( tardihna taelam nakanugnem rezilibitapmoc  
hat 3 iulalem VPT nataubmep ;]9[  narupmacnep sesorp pa

.]01[  
naitilenep lisah iraD -  gnay VPT tubesret naitilenep

 nakukalid ulrep aggnihes ,lamitpo  muleb naklisahid
 kutnu naujutreb ini naitileneP .tujnal hibel naitilenep
 radak huragnep nakutnenem nad irajalepmem

rezilibitapmoc  dnok nad RNM  uhus aynsusuhk ,sesorp isi
 nad tafis natakgninep padahret rotor natapecek nad

 igolofrom .etazinacluV citsalpomrehT  
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.2  naitileneP igolodoteM  
1.2 . nahaB  

 iagabes nakanugid gnay )0001 FP( neliporpiloP
 nagned )edarg mlif( 0001FP matyloP halada citsalpomreht

1 IFM 032 adap tinem 01/g 0 ° mc/g 19,0 satisned nad C 3  ,
ujalP ,)oresrep( animatreP .TP helo iskudorpid  mala teraK .

RIS( -  takiraS .TP irad tiwas ubA .iabmuR irciR TP irad )02
 .urabnakeP ,keroS uaiR artuP kcalb nobraC   033N epit

itprosba enidoi ,mn 13 retemaid nagned  .38 rebmuN no
 rufluS  ,rakeM adnaG .TP iskudorp ,tnega evitaruc iagabes

 .aisenodnI ( OnZ  ,rotavitka iagabes nakanugid )edixo cniZ
dnaliahT ,lacimehC labolG helo iskudorp taraets masA .  

ok iagabes nakanugid -  imuS .TP helo iskudorp ,rotavitka
I lacimehcoelO hisA aisenodnI ,yrtsudn  enoniuq litemirT .

 )QMT(  itna iagabes nakanugid QMT lotcelF epit
 .ynamreG ,syxelF helo iskudorp ,tnadarged

oznebidotpacreM -  nakanugid )STBM( ediflusidelozaiht
 ,tnalP lacimehC gnijnaN helo iskudorp ,rotareleska iagabes

anihC tfarg kutnu AM .  nataubmep adap mala terak gni
 helo iskudorpid ,RNM skulferem kutnu aneuloT .RNM

 nad  ynamreG ,datsmraD ,AaGK kcreM niffarap   iagabes
rezicitsalp . 

.2 .2  naitileneP rudesorP  

 nad tafis natakgninep irad naitilenep nagnacnar nupadA
 igolofrom  etazinacluV citsalpomrehT  raseb sirag araces

: tukireb iagabes halada  
 
.1.2.2   napaiyneP dirbyH relliF  

 002 nakaya nakanuggnem nagned naksulahid tiwas ubA
 muirotarobaL adap nakukalid nakayagnep anamid ,hsem
 nad uaiR satisrevinU ,lipiS kinkeT ,nahaB igolonkeT
 uba adap akilis nagnudnak naijugnep nakukalid naidumek

 lakipit anerak ,tiwas tiwas uba  nudnagnem gnay  akilis g
 iagabes nakanugid kiab iggnit pukuc rellif  uba uti haleteS .

 nagned nakrupmacid tiwas kcalb nobrac   nagned
 lebairav nagned iauses nagnidnabrep dirbyh rellif   gnay

.nakanugid  
 

.2.2.2   napaiyneP )RNM( rebbuR larutaN detaelaM  

 isakitsamid )RN( mala teraK  rexim lanretni malad id
531 rutarepmet nagned tinem 2 amales o  natapecek nad C

 .mpr 06 rotor naidumeK   nakhabmatid adirdihna taelam  
id nad rhp 01 )AM( - rexim   .tinem 01 amales  detaelaM

adirdihna   mala terak adap gnitfargret kadit gnay )AM(
rac nagned nakgnalihid  adap aneulot nagned skulferem a

011 uhus o  adap nevoid RNM naidumeK  .maj 3 amales C
04 uhus o  gnitfarg tajared iju lisah iraD .maj 42 amales C

 gnitfarg tajared ialin awhab naktapadid isartit arac nagned
 .908,2 halada ini naitilenep kutnu nakanugid gnay RNM  

 
.3.2.2  teraK dnuopmoC napaiyneP  

 dnuopmoC  malad id nakpaisid terak llim llor   uhus adap
03±( ramak °  naratup natapecek nagned )C llor   .mpr 02

 malaD llim llor   isakitsam halada idajret gnay sesorp ini
nahab nagned terak narupmacnep nad mala terak -  nahab

 utiay ,fitida ,niffarap  /kcalb nobrac tiwas uba  % 03/07 tw  ,

 sesorp naturU .ruflus nad STBM ,QMT ,taraets masa ,OnZ
.1 lebaT adap nakkujnutid  

.4.2.2   narupmacneP etaM rexiM lanretnI id lair  

 maladiD rexim lanretni   ,PP narupmacnep nakukalid
dnuopmoc  terak   nad rezilibitapmoc  .   rezilibitapmoC  gnay

 5 nad 2 nakisairavid radak nagned RNM halada nakanugid
 id sesorp isidnok kutnU .rhp   rexim lanretni  isairav

 nahabmanep kutnu nakudagnep natapecek  rezilibitapmoc
071  utiay uhus isairav nad mpr 08 nad 06 ,04 utiay o  ,C

571 o 081 nad ,C oC  .  adap narupmacnep sesorp naturU
 rexim lanretni .2 lebaT adap nakkujnutid  

 
 .1 lebaT  napahaT p  nataubme c dnuopmo  k  malad tera r  llo
m lli  

oN  sativitkA  
 satitnauK

)rhp(  
 tinem

ek - 

1  teraK  001  0 
2  nahabmaneP niffarap  5 5 
2  nahabmaneP  rellif  03  02  
3 OnZ nahabmaneP  5 04  
4  masA nahabmaneP

taraetS  
2 54  

5 QMT nahabmaneP  1 55  
6  STBM nahabmaneP  6,0  07  
7 rufluS nahabmaneP  3 08  
8  sesorp naitnehgneP

narupmacnep  
- 58  

 
 .2 lebaT m narupmacnep sesorp napahaT  malad laireta
i etn m lanr rexi  

oN  sativitkA  
 satitnauk

)rhp(  
 tineM

ek  

1 PP naheleleP  03  0 
2  nopmok nahabmaneP

terak  
07  4 

3 RNM nahabmaneP  5 nad 2  8 
4  sesorp naitnehgneP

narupmacnep  
- 21  

 
.5.2.2  kinakeM tafiS naijugneP  

 narupmac lepmas ,kirat iju asilana nakukalid mulebeS
 narabmel itrepes kutnebid RN/PP talf   nagned

 tala nakanuggnem sserp toh  081 uhus adap °  nagned C
amales rab 05 nanaket  3-5  .tinem  lepmas ,uti haleteS

 RN/PP narupmac lepmas halkutnebret nad naknignidid
narabmel kutneb malad -  halada ayntukireb pahaT .narabmel

 nemiseps kutnebmem kutnu narabmel nagnotomep
 tala nakanuggnem llebbmud  iju adap nemiseps halmuJ .

id gnay nemiseps 5 laminim kirat  kitit paites irad gnotop
 kirat iju nakukalid ,uti haleteS .lepmas narabmel adap
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 lisaH .tinem/mm 05 natapecek nad gk 001 nabeb nagned
 nagnaget nagnubuh kifarg apureb helorepid gnay kirat iju

( sserts ( nagnager padahret ) niarts gnisam irad ) -  gnisam
ju nemiseps  .i  nakutnenem kutnu nakanugid kirat iju lisaH

htgnerts elisnet  , citsale suludom nad kaerb ta noitagnole  
 irad dnelb .  iju nakukalem kutnu nakanugid gnay talA

elisnet   halada enihcam gnitset lasrevinu . 
 
.3  nasahabmeP nad lisaH  

.1.3   radaK huragneP  rezilibitapmoC dahreT  tafiS pa
VPT kinakeM  

)a(  

  
)b(  

 
 
)c(  

 
 

  .1 rabmaG  natapecek nad RNM rezilibitapmoc huragneP
 )b( ,071 )a( uhus adap rexim lanretni id rotor

081 )c( ,571 o htgnerts elisneT padahret C  

 )a(  

 
 
)b(  

 
 

)c(  

 
 

 .2 rabmaG  huragneP rezilibitapmoc   natapecek nad RNM
 id rotor rexim lanretni   )b( ,071 )a( uhus adap

081 )c( ,571 o  padahret C kaerb ta noitagnolE  
 

            )a(  
 

 

0,0

0,1

0,2

0,3

0,4

04 06

)aP
M( thgnerts elisneT

)mpr( rotor natapeceK

0,0

0,1

0,2

0,3

0,4

04 06

)aP
M( thgnerts elisneT

)mpr( rotor natapeceK

0,0

0,1

0,2

0,3

0,4

0,5

04 06 08

)aP
M( thgnerts elisneT

)mpr( rotor natapeceK
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 lisaH .tinem/mm 05 natapecek nad gk 001 nabeb nagned
 nagnaget nagnubuh kifarg apureb helorepid gnay kirat iju

( sserts ( nagnager padahret ) niarts gnisam irad ) -  gnisam
ju nemiseps  .i  nakutnenem kutnu nakanugid kirat iju lisaH

htgnerts elisnet  , citsale suludom nad kaerb ta noitagnole  
 irad dnelb .  iju nakukalem kutnu nakanugid gnay talA

elisnet   halada enihcam gnitset lasrevinu . 
 

.3  nasahabmeP nad lisaH  

.1.3   radaK huragneP  rezilibitapmoC dahreT  tafiS pa
VPT kinakeM  

)a(  

  
)b(  

 
 
)c(  

 
 

  .1 rabmaG  natapecek nad RNM rezilibitapmoc huragneP
 )b( ,071 )a( uhus adap rexim lanretni id rotor

081 )c( ,571 o htgnerts elisneT padahret C  

 )a(  

 
 
)b(  

 
 

)c(  

 
 

 .2 rabmaG  huragneP rezilibitapmoc   natapecek nad RNM
 id rotor rexim lanretni   )b( ,071 )a( uhus adap

081 )c( ,571 o  padahret C kaerb ta noitagnolE  
 

            )a(  
 

 

08
)mpr( rotor natapeceK

 RNM
rhp 2

 RNM
rhp 5

08
)mpr( rotor natapeceK

 RNM
rhp 2

 RNM
rhp 5

08

 RNM
rhp 2

 RNM
rhp 5

0
02
04
06
08
001
021

04 06

)
%( kaerb ta noitagnolE

)mpr( rotor natapeceK

0

02

04

06

08

001

021

04 06

)
%( kaerb fo noitagnolE

)mpr( rotor natapeceK

0

02

04

06

08

001

021

04 06

)
%( kaerb ta noitagnolE

)mpr( rotor natapeceK

0
01
02
03
04
05
06
07

04 06

)aP
M( yticitsale suludo

M

)mpr( rotor natapeceK
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 lisaH .tinem/mm 05 natapecek nad gk 001 nabeb nagned
 nagnaget nagnubuh kifarg apureb helorepid gnay kirat iju

( sserts ( nagnager padahret ) niarts gnisam irad ) -  gnisam
ju nemiseps  .i  nakutnenem kutnu nakanugid kirat iju lisaH

htgnerts elisnet  , citsale suludom nad kaerb ta noitagnole  
 irad dnelb .  iju nakukalem kutnu nakanugid gnay talA

elisnet   halada enihcam gnitset lasrevinu . 
 
.3  nasahabmeP nad lisaH  

.1.3   radaK huragneP  rezilibitapmoC dahreT  tafiS pa
VPT kinakeM  

)a(  

  
)b(  

 
 
)c(  

 
 

  .1 rabmaG  natapecek nad RNM rezilibitapmoc huragneP
 )b( ,071 )a( uhus adap rexim lanretni id rotor

081 )c( ,571 o htgnerts elisneT padahret C  

 )a(  

 
 
)b(  

 
 

)c(  

 
 

 .2 rabmaG  huragneP rezilibitapmoc   natapecek nad RNM
 id rotor rexim lanretni   )b( ,071 )a( uhus adap

081 )c( ,571 o  padahret C kaerb ta noitagnolE  
 

            )a(  
 

 

08
)mpr( rotor natapeceK

 2 RNM
rhp

 5 RNM
rhp

08
)mpr( rotor natapeceK

 RNM
rhp 2

 RNM
rhp 5

06 08
)mpr( rotor natapeceK

 RNM
rhp 2

 RNM
rhp 5

06 08
)mpr( rotor natapeceK

 2 RNM
rhp

 5 RNM
rhp



inatraM atissuR    narupmacneP sesorP isidnoK isasilamitpO  
 

811  
 

)b(  

 
 
)c(  

 
 .3 rabmaG  huragneP rezilibitapmoc   natapecek nad RNM

 id rotor rexim lanretni  071 )a( uhus adap o  ,C
571 )b( o  )c( ,C 081 o  padahret C citsale suludoM  

 
 ialin nakrasadreB  ,htgnerts elisnet  awhab iuhatekid tapad

 radak rezilibitapmoc   kinakem tafis ihuragnepmem RNM
 ialin awhab 1 rabmag adap tahilid tapaD .VPT irad  elisnet

htgnerts   gniries takgninem naklisahid gnay VPT
takgninem  radak ayn rezilibitapmoc   nakanugid gnay RNM

 .]11[ VPT lairetam adap rezilibitapmoC   nakapurem
 nad mala terak nakudamem tapad gnay kifiseps awaynes
 ralop suguG .libats hibel idajnem libats kadit gnay PP

op tafisreb aguj gnay rellif takignem RNM irad tardihna  ral
 nopmok irad RN sugug nagned natakireb RN sugug nad
 terak iskaretni nakbabeynem ini natakignep sesorP .terak
 nakbabeynem ini laH  .hamel idajnem rellif nagned mala

.mala terak adap isubirtsidreb hadum hibel PP  
I .mala terak %07 irad iridret VPT lairetaM  iskaretn

 radak nagned VPT adap rellif nagned mala terak aratna
rezilibitapmoc  lukelom nad tauk ulalret hisam rhp 2 RNM -

 hisam PP aggnihes gnaggner gnaruk mala terak lukelom
 uti aratnemeS .mala terak adap isubirtsidreb kutnu tilus

 radak nagned VPT adap apmoc  rezilibit  ,rhp 2 RNM
 nad hamel hibel rellif nagned mala terak aratna iskaretni

lukelom -  PP aggnihes gnaggner hibel mala terak lukelom
 .mala terak lairetam adap isubirtsidreb hadum hibel
 adap rellif nagned mala terak aratna iskaretni aratnemeS

 radak bitapmoc  rezili  nad kiab hibel rhp 5 RNM
 aggnihes gnaggner hibel mala terak kirtam nakbabeynem
 .mala terak kirtam ek isubirtsidreb hadum hibel PP
 nakanuggnem nagned naklisahid gnay narupmaC

 rezilibitapmoc  aggnihes negomoh hibel rhp 5 RNM

y kirat tauk tafis ikilimem  irad kiabret ialiN .kiab hibel gna
htgnerts elisnet   halada ini naitilenep adap naklisahid gnay

.aPM 7080,4  
 ialin nagned aynlah amaS ,htgnerts elisnet   nikames

 radak iggnit reziliitapmoc   iretam adap nakanugid gnay
 ialin iggnit nikames akam ,VPT ta noitagnole  kaerb   gnay

 nakataynem gnay iroet nagned iauses ini laH .naklisahid
 awhab rezilibitapmoc   isgnufreb gnay awaynes nakapurem

 narupmac aggnihes narupmac irad iplatne ignarugnem
 nikames nad negomoh idajnem hadum hibel idajnem

 kaynab rezilibitapmoc   naka iplatne nakanugid gnay
 laH .]11[ ynegomoh nikames narupmac nad licek nikames

 iju lisah helo nakkujnutid ini kaerb ta noitagnole  .
 nakukalid gnay naitilenep lisah nagned nakrasadreB

AM nakanuggnem gnay aynmulebes -g-  iagabes PP
rezilibitapmoc  lenep lisah  ialin ikilimem naiti  ta noitagnole

kaerb   ialiN .]21[ raseb hibel gnay kaerb ta noitagnole   gnay
 ini naitilenep adap nakgnadeS .%58 halada ]naklisahid
 naitilenep adap naktapadid gnay kiabret ialin naktapadid

.%30,201 halada ini  
 

 .3 lebaT  metsis iagabreb kinakem tafis nagnidnabreP
 narupmac esomrehT t  nad  citsalpomrehT
etazinacluV  

narupmaC metsiS  
 elisneT

htgnertS  
)aPM(  

 noitagnolE
 kaerB ta

)%(  
 nagned PP/RN

 enalis rezilibitapmoc  nad
 nahabmanep rellif  ]31[acilis  

9,8  0,002  

 nataubmeP  tesomrehT
rebbuR   nagned RN

 narupmac nakanuggnem
 rellif /acilis kcalb nobrac  

]41[  

0,13  0,007  

 apnat PP/RN rellif   nad
 nagned rezilibitapmoc  AM -

g- ]51[ PP  

7,7  0,215  

 nagned PP/RN  nobrac rellif
 kcalb ]61[  

0,8  0,103  

 nagned PP/RN rellif   uba
]71[ tiwas  

8,01  6,742  

 nagned PP/RN dirbyh rellif  
/tiwas uba kcalb nobrac   nad

rezilibitapmoc  ]6[ PPAM  

9,5  0,611  

 nagned PP/RN dirbyh rellif  
/tiwas uba kcalb nobrac   nad

 rezilibitapmoc  RNM
]ini naitilenep[  

1,4  0,201  

 
 ialin nakianeK kaerb ta noitagnole   nakbabesid ini

AM naanuggnep adap anerak -g-  isakifidomid gnay esaf PP
 kutnebmem nagned utiay aynaraC .PP naakumrep halada

 nagned AM sugug aratna nataki rellif   nagned PP sugug nad
 naanuggnep adap nakgnadeS .aynnial PP sugug

rezilibitapmoc   mid esaf gnay RNM  halada isakifido
adap AM naktakignem arac nagned mala terak naakumrep  

rellif   ayntujnales nad terak nopmok adap RN sugug nad

0
01
02
03
04
05
06
07

04 06 08

)aP
M( yticitsala suludo

M

)mpr( rotor natapeceK

 2RNM
rhp

 TNM
rhp 5

0
01
02
03
04
05
06
07

04 06 08

)aP
M( yticitsalE suludo

M

)mpr( rotor natapeceK

 2 RNM
rhp

 5 RNM
rhp
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.RNM rhp 5  

.3.3   huragneP  kinakeM tafiS padahreT rotoR natapeceK
VPT  
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 nakanugid gnay rotor natapecek aynmulebes nakukalid
05 aratna rasikreb -  gnay naitilenep lisah iraD .mpr 07

 awhab tahilid tapad 3 nad 2 ,1 rabmag adap nakkujnutid
 akam nakanugid gnay rotor natapecek iggnit nikames

m tafis hadner nikames  nakataynid itrepes VPT kinake
 tapad iggnit ulalret gnay rotor natapecek awhab iroet malad
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 tapad gnay nortkele gnabmoleg isgnuf idajnem aynkutneb
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 uata naakumrep irad atad halada helorepid gnay nalipmat

02 ratikes aynlabet gnay nasipal irad  .naakumrep irad mµ
 ifargopot nakapurem helorepid gnay naakumrep rabmaG
 adap gnabul nad ,nakukel ,nalojnot alages nagned

.naakumrep  
 asilanA  adap nakukalid igolofrom  nagned lepmas
 naanuggnep rezilibitapmoc   isidnok adap rhp 4 RNM
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071 nad mpr 04 sesorp o  radak nagned VPT atres C
rezilibitapmoc   mpr 08 sesorp isidnok nagned rhp 5 RNM

081 nad o lepmas audek irad MES fargorkiM .C   tapad uti
 rabmaG adap tahilid 5  , 6  nad 7. 
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 isakifidom esafretni   aggnihes anrupmes kadit mala terak
 gnaruk aguj PP skirtam adap mala terak narabeynep

 narabeyneP .lamiskam rellif   adap atarem kadit gnay
 rabmaG 5 da nad )a( .  rabmaG adap gnosok aggnor ayna 5 

 PP nad terak aratna iskaretni awhab nakisakidnignem )b(
 tafis ialin padahret huragnepreb ini laH .kiab kadit
 radak nagned VPT lepmas iraD .VPT kinakem

 rezilibitapmoc 071 uhus adap rhp 2 RNM o  natapecek nad C
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.5.3   tafiS mreT la  

 iju lisah irad iuhatekid VPT lamret tafiS  laitnereffid
yrtemirolac gninnacs   MTSA isasiradnats nagned )CSD(

8143D -  irajalepmem kutnu nakanugid CSD sisilanA .80
 uata ,)gT( ssalg isisnart uhus ,gnitlem itrepes ,esaf isisnart
 asilanagnem kutnu atres ,kimretoske isisopmoked
 utaus sanap satisapak nad isadisko padahret nalibatsek

 .nahab  halas nakapurem )gT( saleg isisnart rutarepmeT
 nakbabeynem gnay remilop irad gnitnep kisif tafis utas
 uata sanap padahret nahat ayad ikilimem tubesret remilop

adebreb gnay uhus -  raul rutarepmet taas adap anamiD .adeb
m aynssalg isisnart rutarepmet itakednem  remilop utaus aka

 ukak sarek gnay naadaek irad nahaburep imalagnem
.]02[ terak itrepes kanul idajnem  

 5 RNM radak nagned lepmas halada ijuid gnay VPT
071 uhus adap rhp o  lepmaS .mpr 04 rotor natapecek nad C

 nakanuggnem ini VPT dirbyh rellif  kcalb nobrac s uba/  tiwa
 VPT lepmas ijuid ayngnidnabmep iagabeS .rhp 03 )03/07(

 nagned  rellif  nad rhp 03 tiwas uba niffarap rezicitsalp   05
 nakapurem )skirtam( nakanugid gnay amatu lepmaS .rhp
 ini naijugnep adap aggnihes ,froma tafisreb gnay remilop

in halaynah isketedret gnay  .ajas )gT( ssalg isisnart ial

 gnay gT naklipmanem naka negomoh gnay narupmaC
 tapad CSD nagned lamret tafis asilana lisaH .laggnut

: ini tukireb kifarg adap tahilid  
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 rabmaG 8  .  )a( nagned VPT kutnu CSD lisaH  dirbyh rellif

/kcalb nobrac tiwas uba   radak adap
rezilibitapmic  071 uhus ,rhp 5 RNM o  nad C

  )b( ,mpr 04 rotor natapecek rellif   tiwas uba
 apnat nad rhp 03 oc rezilibitapm  

 
 rabmaG adap kifarG 8  avruk naktahilrepmem )a(

 ialin natakgninep  wolf taeh sitsard araces   naidumek nad
 ialin wolf taeh  labmek  aggnihes citsard araces nurunem i

 nagned VPT adap iggnitret kacnup kutnebret  dirbyh rellif
/kcalb nonrac  radak adap tiwas uba oc rezilibitapm   5 RNM
071 uhus ,rhp o  kacnuP .mpr 04 rotor natapecek nad C

 akitek iggnitret wolf taeh  nad takgninem   gnusgnal
D .VPT isisnart kitit halini sitsard araces nurunem  kifarg ira

 uhus adap VPT isisnart kitit helorepid - 47,45 o  nagned C
g/J 652,0 rasebes pC atled o  VPT kutnu iggnitret kacnuP .C

  )b( nad ,mpr 04 rotor natapecek nagned rellif   03 tiwas uba
pnat nad rhp  a rezilibitapmoc   uhus adap helorepid - 34,27 o  C

 nad wolf taeh  g/J 041,0 o  .C  
 rabmaG adap lamret asilana lisaH 8  4 lebaT nad

 pukuc naklisahid gnay VPT awhab nakkujnunem
 tubesret nahab adap anarak nakitkubid ini lah ,negomoh

uhuS .laggnut gnay gT tapadret aynah   nagned VPT isisnart
rezilibitapmoc   nakanuggnem gnay rhp 5 RNM  dirbyh rellif
/kcalb nobrac  isisnart uhus adap irad iggnit hibel tiwas uba

 nakanuggnem gnay VPT  rellif  apnat tiwas uba
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 nakanuggnem gnay VPT  rellif  apnat tiwas uba
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 rabmaG 7  .  adap  RN/PP tisopmoK adap MES fargorkiM

 naanuggneP  rezilibitapmoc  adap rhp 5 RNM
081 uhus o  )a( mpr 08 rotor natapecek nad C

x000.5 narasebrep )b( nad ,x000.1 narasebrep  

.5.3   tafiS mreT la  

 iju lisah irad iuhatekid VPT lamret tafiS  laitnereffid
yrtemirolac gninnacs   MTSA isasiradnats nagned )CSD(

8143D -  irajalepmem kutnu nakanugid CSD sisilanA .80
 uata ,)gT( ssalg isisnart uhus ,gnitlem itrepes ,esaf isisnart
 asilanagnem kutnu atres ,kimretoske isisopmoked
 utaus sanap satisapak nad isadisko padahret nalibatsek

 .nahab  halas nakapurem )gT( saleg isisnart rutarepmeT
 nakbabeynem gnay remilop irad gnitnep kisif tafis utas
 uata sanap padahret nahat ayad ikilimem tubesret remilop

adebreb gnay uhus -  raul rutarepmet taas adap anamiD .adeb
m aynssalg isisnart rutarepmet itakednem  remilop utaus aka

 ukak sarek gnay naadaek irad nahaburep imalagnem
.]02[ terak itrepes kanul idajnem  

 5 RNM radak nagned lepmas halada ijuid gnay VPT
071 uhus adap rhp o  lepmaS .mpr 04 rotor natapecek nad C

 nakanuggnem ini VPT dirbyh rellif  kcalb nobrac s uba/  tiwa
 VPT lepmas ijuid ayngnidnabmep iagabeS .rhp 03 )03/07(

 nagned  rellif  nad rhp 03 tiwas uba niffarap rezicitsalp   05
 nakapurem )skirtam( nakanugid gnay amatu lepmaS .rhp
 ini naijugnep adap aggnihes ,froma tafisreb gnay remilop

in halaynah isketedret gnay  .ajas )gT( ssalg isisnart ial

 gnay gT naklipmanem naka negomoh gnay narupmaC
 tapad CSD nagned lamret tafis asilana lisaH .laggnut

: ini tukireb kifarg adap tahilid  
 

 
)a(  

 

 
)b(  

 
 rabmaG 8  .  )a( nagned VPT kutnu CSD lisaH  dirbyh rellif

/kcalb nobrac tiwas uba   radak adap
rezilibitapmic  071 uhus ,rhp 5 RNM o  nad C

  )b( ,mpr 04 rotor natapecek rellif   tiwas uba
 apnat nad rhp 03 oc rezilibitapm  

 
 rabmaG adap kifarG 8  avruk naktahilrepmem )a(

 ialin natakgninep  wolf taeh sitsard araces   naidumek nad
 ialin wolf taeh  labmek  aggnihes citsard araces nurunem i

 nagned VPT adap iggnitret kacnup kutnebret  dirbyh rellif
/kcalb nonrac  radak adap tiwas uba oc rezilibitapm   5 RNM
071 uhus ,rhp o  kacnuP .mpr 04 rotor natapecek nad C

 akitek iggnitret wolf taeh  nad takgninem   gnusgnal
D .VPT isisnart kitit halini sitsard araces nurunem  kifarg ira

 uhus adap VPT isisnart kitit helorepid - 47,45 o  nagned C
g/J 652,0 rasebes pC atled o  VPT kutnu iggnitret kacnuP .C

  )b( nad ,mpr 04 rotor natapecek nagned rellif   03 tiwas uba
pnat nad rhp  a rezilibitapmoc   uhus adap helorepid - 34,27 o  C

 nad wolf taeh  g/J 041,0 o  .C  
 rabmaG adap lamret asilana lisaH 8  4 lebaT nad

 pukuc naklisahid gnay VPT awhab nakkujnunem
 tubesret nahab adap anarak nakitkubid ini lah ,negomoh

uhuS .laggnut gnay gT tapadret aynah   nagned VPT isisnart
rezilibitapmoc   nakanuggnem gnay rhp 5 RNM  dirbyh rellif
/kcalb nobrac  isisnart uhus adap irad iggnit hibel tiwas uba

 nakanuggnem gnay VPT  rellif  apnat tiwas uba
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 nakanuggnem rezilibitapmoc  ,]8002[ yramsuruG turuneM .
b mala terak gT ialin  aratna id rasikre -  .C°57 iapmas C°27

 nagned VPT isisnart uhuS rezilibitapmoc   gnay rhp 5 RNM
 nakanuggnem /kcalb nobrac dirbyh rellif  tiwas uba -

47,45 o  nakanuggnem gnay VPT isisnart uhus nad C  rellif
 nakanuggnem apnat tiwas uba rezilibitapmoc  - 34,27 o  .C

et adaP  tafis nakkujnunem mala terak ,tubesret rutarepm
 tubesret ialin hawab id rutarepmet nagned ,aynsatisitsale
 tafis ujunem sitsale irad tafis naresegrep idajret akam

yssalg  .  
 

 .4 lebaT lamret asilana lisaH  

oN  lepmaS  
 uhuS

 gT ,isisnarT
(o )C  

 taeH
 wolF

g/J( o )C  
1  5 RNM VPT

 rhp  
- 47,45  652,0  

2  VPT rellif  
 tiwas ubA

rhp03  

- 34,27  041,0  

 
 nagned VPT adap gT nanuruneP rezilibitapmoc   5 RNM

 nakanuggnem gnay rhp /kcalb nobrac dirbyh rellif  uba
 nakanuggnem gnay VPT anerak idajret tiwas dirbyh rellif  

 gnudnagnem kcalb nobrac  .  kcalb nobraC  nakbabeynem ini
 hadum hibel aggnihes ukak hibel gnay tafis ikilimem VPT
 aynah gnay VPT aratnemeS .hadner uhus adap hatap

 iagabes tiwas uba nakanuggnem rellif  tafis ikilimem ayn
 hibel gnay nanahatek ikilimem aggnihes kanul hibel gnay

adap iggnit   RNM nahabmanep uti nialeS .hadner uhus
 iagabes  rezilibitapmoc  isisnart uhus naktakgninem turut

.VPT  

.6.3  riA napareS tafiS  

 gnay ria halmuj nakrasadreb nakutnetid ria napares tafiS
 napares ijU .RN/PP narupmac lairetam malad id paresret

 nagned nakukalid ria  iapmas irah 6 amales namadnerep
 mc1 narukureb gnay lepmas irad natsnok assam helorepid
 kutnu ilak aud ijuid lepmas paiteS .mm 2 x mc 1 x

.taruka hibel gnay lisah helorepmem   narabeynep aneraK
 rellif  gnay nad utas aratna adebreb nemiseps paites malad

gnisam irad kaca araces libmaid nemiseps akam ,aynnial -
 ria assam naktapadnem raga naujut nagned ,lepmas gnisam

atar -  gnay VPT parahid ria napares ijU .paresret gnay atar
 nikameS .nikgnum tikideses ria pareynem naklisahid

kames akam ,ria pareynem VPT tikides  igolofrom kiab ni
 ria kaynab nikames ,aynkilabeS .aynkinakem tafis nad
 kiab kadit nikames akam ,VPT helo paresid lisahreb gnay

.aynkinakem tafis nad igolofrom  
 nagned VPT adap ria napares iju asilana lisaH

 nakanuggnem rezilibitapmoc   isairav nagned RNM
epmet  adap nakudagnep natapecek nad rutar rexim lanretni  

 rabmaG adap tahilid tapad 9  rabmaG .  9  adap utiay )a(
071 narupmacnep uhus o  adap awhab naktahilrepmem C

 paresid gnay ria radak ,rhp 2 RNM radak nagned VPT
 natapecek natakgninep nagned gniries takgninem

gnep  nad 06 nakudagnep natapecek adap nupiksem ,nakuda
 rhp 5 radak nagned VPT .amas paresid gnay ria radak 08
 radak natakgninep idajret utiay ,amas gnay lah idajret aguj

natakgninep nagned gniries ria   .nakudagnep natapecek
 rabmaG 9 upmacnep uhus adap utiay ,)b( 571 nar o  aguj C

 VPT helo paresid gnay ria radaK .amas gnay lah idajret
 natapecek ayntakgninem nagned gniries takgninem

laH .nakudagnep   rabmaG adap idajret aguj ini 9  adap )c(
081 narupmacnep uhus o ,numaN .rhp 5 RNM radak adap C  

081 naupmacnep uhus adap o ned C  rhp 2 RNM radak nag
 nagned gniries nurunem paresid gnay ria radak

.nakudagnep natapecek ayntakgninem  
 akam ,rutarepmet nad rotor natapecek iggnit nikameS
 aggnih narupmac igolofrom nad tafis kiab nikames
 nad rotor natapecek akiJ .]2[ mumiskam kitit iapacnem
 nakbabeynem naka mumiskam kitit ihibelem rutarepmet
 narupmac igolofrom nd tafis aggnihes remilop isadarged
 ria radak ini naitilenep adaP .nurunem ilabmek naka
 natapecek natakgninep nagned gniries takgninem
 adap ialumid uti natakgninep numan ,nakudagnep

cek  kifarg agitek irad ,idaJ .mpr 06 nakudagnep natape
 nakudagnep natapecek awhab naklupmisid tapad tubesret
 natapecek adap anerak ,mpr 04 halada mumitpo gnay
 uhuS .licek gnilap gnay ria radak halini nakudagnep

071 halada lamitpo o 571 uhus adap anerak C o 1 nad C 08 o  C
 narupmac nakbabeynem aggnihes iggnit ulalret uhus
 irad nakitkubid tapad ini laH .isadargedret remilop

081 uhus id VPT adap ria napares aynraseb o  huragneP .C
 radak  rabmaG adap tahilid tapad RNM 9  tahilid tapaD .

ria radak sesorp isidnok paites adap awhab   VPT adap
 VPT adapirad raseb hibel ulales rhp 2 RNM radak nagned
 awhab nakitkubmem ini laH .rhp 5 RNM radak nagned
 naka akam VPT narupmac adap RNM radak raseb nikames

.tubesret narupmac lebitapmok nikames  

)a(  

)b(  
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aG  rabm 9.  nad nakudagnep natapecek huragneP kifarG
 adap ria radak napares padahret RNM radak

071 )a( uhus o 571 )b( ,C o 081 )c( nad C oC 

.4  nalupmiseK  
 iagabes RNM nahabmaneP rezilibitapmoc   nataubmep adap

 .VPT isisnart uhus nad kinakem tafis naktakgninem VPT
 raseb nikameS  tafis kiab nikames akam RNM radak

 nad sesorp rutarepmet iggnit nikameS .aynkinakem
 .aynkinakem tafis nurunem nikames akam ,rotor natapecek
 radak adap naktapadid nahurulesek araces kiabret isidnoK

rezilibitapmoc  071 rutarepmet adap rhp 5 o  mpr 04 nad C
nagned    ialin htgnerts elisnet  aPM 7080,4  ta noitagnole ,
 kaerb  nad %0828,07 citsale suludom  aPM 960,83 rasebes . 

hisaK amireT napacU  
et nakpacugnem siluneP r  agabmeL adapek hisakami

 nakirebmem halet gnay uaiR satisrevinU naitileneP
 ini naitilenep adap anad nautnab  satisrevinU apiD iulalem

 kartnoK .oN nagned 0102 naraggnA nuhaT uaiR
.0102 lirpA 61 laggnaT 0102/LP/2.91H/99  

 
AKATSUP RATFAD  

 ,7002 ,onraweoS .N nad ,awabiW .G ,onramuS ,niddurhaB
 eht no eneliporpyloP detaelaM fo tceffE ehT
 fo seitreporP lacinahceM dna ygolohproM
 larutaN dezinacluV yllacimanyD

 ,sdnelB eneliporpyloP/rebbuR 41 fo gnideecorP ht  
reenignE lacimehC no muisopmyS lanoigeR gni  ,

.atrakaygoY  
ikahiaB  , niddurhaB nad anirhaZ .I ,anawriN ,A nahdamaR  ,

 ,1102  nad xeraniM rezicitsalP radaK huragneP
 kcalB nobraC/tiwaS ubA dirbyH relliF habsiN
 citsalpomrehT tafiS nad igolofroM padahreT

malA teraK sisabreB etazinacluV  ,  fo gnideecorP
 no gnireenignE lacimehC .gnudnaB ,  

 ,noitcefreP citemsoC dna hcuoT tfoS A ,2002 ,.A ,ocnalB
63 : lanruoJ tsitneicS tseuqorP  

 taerG ,syollA dna dnelB remyloP ,3991 ,.J .M ,sekloF
egdirbmaC ,sserP ytisrevinU :niatirB . 

 kclB nobraC relliF huragneP ,9002 ,P ,suadriF  padahreT
 remotsalE kitsalpomreT tafiS nad igolofroM

uaiR satisrevinU ,ispirkS ,malA teraK sisabreB . 

 tiwaS ubA assaM oisaR huragneP ,0102 ,.I ,atinsuG – 
 tafiS nad igolofroM padahreT malA teraK
 ,ispirkS ,etazinacluV kitsalpomrehT lairetaM

uaiR satisrevinU  
aH  kiraT nataukeK ,8002 ,liamsI .H nad anailhaddutamil

 )RN( malA teraK narupmaC leG nagnudnaK nad
 nahabmaneP huragneP :)PP( aneliporpiloP nad
 )PCD( adiskoreP limuciD gnaliS gnubmaS nahaB

N nad -N-m- AVH( edimielamsibenelynehP -  ,)2
atU aretamuS satisrevinU :nadeM ar  

“ ,8002 ,.E .R ,itayadiH irad tiloeZ sisetniS   gnayaL ubA
 lamretordiH utkaW huragneP naijaK : arabutaB

tiloeZ nakutnebmep padahreT lawa  ,STI ,siseT ,”
.ayabaruS  

 ,9002  ,ivokraM .G nad civonavoJ .V ,.S .S ,civonavoJ
 fo ruoivaheb citenik noitazinacluv dna lamrehT
 yb decrofnier rebbur eneidatub elirtinolyrcA

 ,kcalB nobrac  dna sisylanA lamrehT fo lanruoJ
797 ,3 )8002( 49 ,yrtemirolaC – 308  

 ,5891 ,ED .K .S nad ytrobarkahC .K .S ,.B ,esokairuK
tS ypocsorciM nortcelE gninnacS  elisneT no seidu

 morf remotsalE citsalpomrehT fo eruliaF
eneliporpyloP -  ,sdnelB rebbuR larutaN  lairetaM

cisyhP dna yrtimehC 751 :21 .loV , - .071  
 ,.K ,raksaN  fo stceffE ,0102 ,ahgniS .K .N nad ubaB .R .R

 deruc edixorep no ecneuqes gnixim
hte/)PP( enelyporpylop  remylopoc enetco enely

 .traP ,)sVPT( setazinacluV citsalpomreht )COE(
  seR myloP J ,scitsiretcarahc citsaleocsiV .II

13:81 – 93 . 
 ,niddurhaB nad anirhaZ .I ,ikahiaB ,anawriN ,A nahdamaR

 ,1102  ubA dirbiH relliF assaM oisaR huragneP
kcalB nobraC/)hsA ylF( tiwaS   rezicitsalP nad

 tisopmoK tafiS nad igolofroM padahreT xeraniM
 ,malA teraK/neliporpiloP  no fo gnideecorP

gnireenignE lacimehC gnudnaB , . 
 ,luktresarpeeD .C nad ,krapawoaS .T ,.N ,mosanattaR
 htiw rebbuR larutaN fotnemecrofnieR ,6002

dirbyH kcalb nobraC/aciliS   remyloP ,relliF
963 :gnitseT - 773 . 

 rebbuR larutaN fo tnemecrofnieR ,5002 ,.T ,krapawoaS
nobraC/aciliS htiw  ,relliF dirbiH kcalB   ,sisehT

.ytisrevinU lodihaM  
 ,alayidaK .K .A ,iaP .S .B ,sawsiB .D ,.M .G ,arahdihsahS

ceffE ,9002 ,hsenaG .M nad ezoreF .W .S .G  fo t
PP -g- tnetnoc rezilibitapmoc HAM   ni

nolyn/enelyporpylop -  .lluB .myloP ,sdnelb 6
741:36 – 751 . 

 ,9002 ,.L ,haheloS  tiwaS tubaS tareS relliF huragneP
 kitsalpomreT tafiS nad igolofroM padahreT
 :urabnakeP ,malA teraK sisabreB remotsalE

uaiR satisrevinU . 
,ayruS   hsA ylF lekitraP narukU huragneP ,0102 ,.D .S .C

 tafiS nad igolofroM padahreT )tiwaS ubA(
 teraK sisabreB )VPT( etazinacluV kitsalpomrehT

uaiR satisrevinU : urabnakeP ,malA . 
 laixainu eht nO ,0991 ,tummaS dna .A .L ,ikcartU

 wolf lanoisretxe  .sdnelb enelytheylop/enerytsylop
9101 : )71( 03 .ieS gnE .myloP - .6201  
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 fo seitreporp lacisyhp dna ygolohproM .1102 ,.A ,irainuY
 hcrats dna )EPDL( enelyhteylop ytisned wol

dnelb -  cielam detfarg a EPDL( edardyhn - HCRAS -
g-  .on ,V .lov yrtsudni tesir lanruJ ,)HAM  laH ,3

932 - 742 . 
 

 
 
 
 
 
 

 


