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 artsbA tc   sniatnoc hcihw yrtsudni gnissecorp lio mlap fo etsaw dilos a si hsa ylf desab mlaP
era stnenopmoc esehT .stnenopmoc acilis   lacinahcem eht evorpmi ot desu yllacipyt

rebbur fo seitreporp - .stcudorp desab   yduts ot mia hcraeser sihT fo stceffe eht  
 dna etar rellif dirbyh prom ot hsa ylf/kcalb nobrac fo oitar ssam  dna ygoloh

seitreporp  fo   rebbur  .etazinacluv sdnuopmoc rebbur ehT  erew   eht gnisu deraperp
owt - llim llor   ta etar   rellif dirbyh fo morf deirav saw   03 ot   derdnuh rep( rhp 05

rebbur s) ssaM .   hsa ylf/kcalb nobrac fo oitar deirav saw   07/03 ;05/05 ;03/07 ;0/001
na  .001/0 d temirt ,rhp 2 dica ciraets ,rhp 5 OnZ edulcni sevitidda rehtO  enoniuqlyh

oznebidotpacrem ,rhp 1 - rhp 6.0 ediflusidlyzoiht , ruflus   rhp 3  dna  sa xeranim
rezicitsalp  rhp 5.2 .  ta detcudnoc saw gnixim ehT erutarepmet moor  or eht htiw ll  

 fo deeps 2  .mpr 0 v rebbur ehT tazinaclu deraperp erew selpmas e  sserp toh gnisu   ta
 erutarepmet  fo  erusserp dna C° 051  fo mc/gk 05 2  .  no yduts lacigolohprom ehT

 nortcele gninnacs gnisu demrofrep saw selpmas derutcarf yllacinegoyrc
 yb derusaem erew kaerb ta noitagnole dna htgnerts elisnet ehT .ypocsorcim  OSI

725 - A5 epyt 2  .dradnats   ehT  eht taht etacidni stluser  nobrac fo rellif dirbyh fo gnisu
 hsa ylf/kcalb  eht fo seitreporp eht dna ygolohprom eht evorpmi dluoc  rebbur

etazinacluv   fo noitaroprocnI .yltnacifingis  rellif eht  dezinacluv eht ot no
noitubirtsid sesahp fo ytimrofinu detaroilema   neewteb noisehda doog etomorp dna

 tA .sesahp dna rhp 03 fo etar rellif eht   hsa ylf/kcalb nobrac  eht ,03/07 fo oitar ssam
 htgnerts elisnet  eb ot dnuof saw  aPM 6.91  eht htiw  kaerb ta noitagnole  fo  % 0051

 dna  citsale  suludom fo  0. aPM 57 . 

yeK sdrow : alb nobrac ,dirbyh rellif ,kc  tazinacluv ,rebbur larutan ,hsa ylf e 

   

.1  nauluhadneP  
 nad mala remilop sinej utas halas halada )RN( mala teraK
 .hapmilreb gnay aisenodnI mala itidomok nakapurem
 terak kutneb malad nakanugid aynasaib ini nahaB
 nalatnab ,nab itrepes ,)TK( tesomret terak uata tasinakluv

nial nad -  aynasaib TK kinakem tafis natakgnineP .nial
( naisi nahab nahabmanep nagned nakukalid rellif  itrepes ,)

 irad amatu isavitoM .laisremok akilis uata kcalb nobrac
em kutnu halada ini naitilenep nahab naktaafnam -  nahab

 nahab iagabes )SKP( tiwas apalek kirbap tadap habmil
bus s  isutit rellif   malad nakanugid tapad gnay laisremok

kudorp idajnem aynnakgnabmegnem nad RN irtsudni -
kudorp   hamar sugilakes imonoke ialinreb gnay urab

kudorP .nagnukgnil - k kudorp  irad taubid gnay laisremo
 uata tasinakluv terak kutneb malad aynasaib mala terak
 utaus nakapurem tasinakluv teraK .)TK( tesomret terak

 nagned terak rasad nahabreb gnay kudorp ukab nahab
 nahabmanep rellif   ,mirtske uhus padahret nahat gnay

nanahatek ikilimem  nahab padahret -  tafisreb ,aimik nahab
VU ranis padahret nanahatek ikilimem ,ria nahat   kadit nad

( isadargedret hadum 1102 ,gnaZ nad maharG )  .  
inakluv teraK s  ,nab nataubmep malad nakanugid ta

 aynah nad ainud mala terak irad hibel % 07 ratikes utiay
03 ratikes  kutnu nakanugid gnay mala terak ismusnok %

 nad modnok ,ikak sala ,nolab ,utapes los :itrepes ,nab non
nial -  iagabes nakanugid kococ tagnas tasinakluv teraK .nial

 terak uti anerak helo ,nab nataubmep malad ukab nahab
abmekid suret kutnu isnetopreb tasinakluv  nakgn ( pahC -

7002 ,nam )  halet tasinakluv terak ianegnem naitileneP .
adebreb lebairav nagned nakukalid kaynab -  itrepes adeb

 tatesa masa radak nakisairavmem nagned ( kkd uwkuhC  ,
1102 )  nakanugid gnay rotareleska sinej nad (  ammasuS

kkd 2002 , )  . relliF  kanugid gnay es naitilenep adap na -
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macamreb aguj aynmuleb -  nagned itrepes ,macam
 gnay gnalu ruadid halet gnay terak nakanuggnem

 inayeruM nad iyinnugO helo nakukalid )1002(   nad
 popmostabmoS nad pitnaunmuK )5002(  lisremok akilis ,

 kkd itayadliH helo nakukalid gnay )9002(  d  rednaxelA na
 kkd )7002(  ubet sapma uba ,  helo  kkd adniwmnerasO

02( 01 )  idap makes uba nad ,  helo  noitusaN )6002(  nialeS .
 nakanuggnem gnay aguj ada uti  kcalb nobrac rellif  nad

 kkd iL nakukalid gnay itrepes MDPE sitetnis terak )8002(  .
kcalb nobrac dirbyh relliF  helo nakanugid halet aguj akilis/

krapawoaS  5002( kkd ammasuS nad )  2002( ),  gnay
 nakkujnunem  idajret kinakem tafis natakgninep   irad

tasinakluv terak kudorp  .  )1102( anitsuguA nad caasI
 nakanuggnem rellif   utiay fitka kadit  redwop llehs lians

gnay  C gnudnagnem OCa 3  numaN . rellif   kadit tubesret
 tafis naktakgninem kutnu nakifingis araces huragnepreb

.tasinakluv terak kinakem  
 gnay tadap habmil utas halas nakapurem AF nahaB
 tinu id tiwas gnakgnac narakabmep sesorp adap naklisahid

reliob   kaynab ini nahaB .)SKP( tiwas apalek kirbap id
u gnudnagnem  %05 ratikes utiay ,akilis rusn (  ,anirhaZ

7002 )  iagabes AF nataafnameP . rellif   laisnetop tagnas
 nad raseb pukuc gnay aynnaaidesretek tagnignem

uaiR isniporP id itrepeS .nagnubmanisekreb -  ,aisenodnI
1 ratikes tapadret ini taas 61   naklisahgnem gnay SKP

nuhat/AF not 000.001 ratikes  ( 1102 ,V NPTP )  . amreP -
 igolonket araces nakiaselesid ulrep hisam gnay nahalas

mok tubesret AF nahab nakidajnem anamiagab halada -
acid ulrep tubesret laH .RN nahab nagned lebitap  nakir

 TK lairetam utaus naklisahid tapad aggnihes aynisulos
 araces amiretid tapad gnay sinket isakifiseps nagned
 kapmadreb naka ,iapacid tapad ini lah akiJ .laisremok
 lairetam iskudorp ayaib ignarugnem malad fitisop tagnas

arugnem utnabmem sugilakes nad TK  nahalasamrep ign
.SKP irad AF habmil   

 nakanugid ini naitilenep adaP dirbyh rellif   irad
 narupmac  kcalb nobrac  nad  naanuggneP .tiwas uba  rellif

dirbyh  nakparahid ini   nad igolofrom naklisahgnem tapad
 tafis  tasinakluv terak gnay   kiab hibel nagned nakgnidnabid  

gnisam naanuggnep -  gnisam rellif  nevnok araces tubesret -
lanois .  tubesret laH  tapad gnisam akij iapacid -  gnisam rellif  

upmam tubesret   naknahatrepmem  irad naluggnuek  ayntafis
gnisam - gnisam  ( dirbyh tasinakluv terak kudorp malad ) . 

.2  edoteM nad nahaB  

.1.2  nahaB  

 teraK RIS sinej halada nakanugid gnay mala -  ,02
 ubA .uaiR ,iratseL rapmaK ainevreH TP helo iskudorpid
 halet gnay hsem 002 narukureb nakanugid gnay tiwas
 irad lasareb gnay maj 1 amales C° 011 uhus adap nevoid
 uba nialeS .aisenodnI ,uaiR artuP takiraS OPC kirbap

as nakanugid aguj ini naitilenep adap ,tiw   nobrac rellif
 kcalb atar retemaid nagned 033N epit -  mn 13 lekitrap atar

 nad gnudnaB lacimehC atezrA TP helo iskudorpid gnay
akilis  . iagabes nakanugid rufluS  tnega  evitaruc , id -

aisenodnI ,rakeM adnaG .TP helo iskudorp M . pacre -
 iagabes nakanugid )STBM( ediflusidelozaiht oznebidot

,rotareleska   .anihC ,tnalP lacimehC gnijnaN iskudorpid
Z edixo cni    ,rotavitka iagabes  nakanugid  labolG iskudorp

A .dnaliahT ,lacimehC ok iagabes nakanugid taraets mas -
,rotavitka  imuS TP iskudorp   ,yrtsudnI lacimehcoelO hisA

 .aisenodnI T  enoniuqlyhtemir )QMT(  QMT lotcelF epit  
 iagabes nakanugid tnadarged itna  ,syxelF helo iskudorp ,

namreJ . xeraniM   iagabes  nakanugid rezicitsalp orpid , -
)oresrep( animatreP .TP helo iskud  gnudagoluP . 

.2.2  talA  

gnay natalareP   terak nopmok nataubmep kutnu nakanugid
 utiay llim llor  :isakifiseps nagned   abihsoT deeps lortnoc

FU -  ;ph 5 ,mpr 0441 oceT rotom ;wk 7,3 ,tlov 004 9S
 sesorp kutnU .mc 53 llor gnajnap nad mc 01 llor retemaid

 nakanugid bals nakutnebmep sugilakes isasinakluv H  to
sserP   nad sserP dloC  sinej  sserP ciluardyH onnoG  ,

mc/gk 012 satisapak 2  kutnu nakanugid gnay natalareP .
 :itupilem nemiseps ijugnem enihcaM gnitseT lasrevinU  ,

TCU ledom -  edotem nagned dtL .oC cetneirO iskudorp T5
725 OSI nakrasadreb radnats - akanugid gnay 2  kutnu n

 nad kinakem tafis naijugnep  nortcele gninnacs lacitylana
epocsorcim  MSJ epit -  gnapeJ LOEJ iskudorp ,AL0636

igolofrom natamagnep kutnu  

.3.2  nopmoK napaiyneP  

nakanuggnem nagned taubid nopmoK  llim llor   gnay
 nakapurem terak nopmoK .gnaur uhus adap nakukalid

RIS irad iridret gnay narupmac -  ,02 rellif  ,  rezicitsalp
( xeranim )  nad ,STBM ,QMT ,taraets masa ,OnZ ,  .ruflus
U  lebaT adap nakkujnutid gnay narupmacnep sesorp natur

 radaK .1 dirbyh rellif   nakanugid gnay  ini naitilenep adap
assam oisar nagned rhp 05 nad 03  kcalb nobrac  tiwas uba/

 aguj uti nialeS .001/0 nad ;07/03 ;05/05 ;03/07 ;0/001
 nakanugid  acilis rellif  uba narukU .lortnognep iagabes

 nakanugid gnay tiwas  nakutnebmeP .hsem 002 ≥  bals
nem nagned nakukalid  nakanugg sserp toh   051 uhus adap

mc/gk 05 nanaket nagned tinem 01 ± amales C° 2  nad  dloc
 sserp  05 nanaket nagned tinem 5 ± amales gnaur uhus adap

mc/gk 2. 

1 lebaT . eludehcS   nopmoK kutnu lairetaM narupmacneP
 nakanuggnem teraK lliM lloR  

sativitkA   halmuJ
)rhp(  

 utkaW
 narupmacnep

)tinem(  
terak isakitsaM  001  51  

 nahabmaneP rezicitsalp  5,2  5 
nahabmaneP  rellif  05 nad 03  02  

OnZ nahabmaneP  5 51  
taraets masa nahabmaneP  3 5 

QMT nahabmaneP  1 3 
STBM nahabmaneP  6,0  2 
ruflus nahabmaneP  3 3 

 gnihsiniF  - 5 
 

.4.2   naijugneP )MES( igolofroM  

 MES nakanuggnem nagned igolofrom naijugnep mulebeS
 malad uluhad hibelret madnerid lepmas ,nakukalid
 iradnihgnem kutnu naujutreb ini laH .riac negortin
 ,nakhatapid akitek lepmas naakumrep kutneb nahaburep
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halada ijuid naka gnay naigab anerak   naakumrep adap
 nagned isipalid lepmas ayntujnaleS .lepmas irad nahatap
 kitatsortkele nataum aynlubmit iradnihgnem kutnu same
 MES naijugnep lisaH .naijugnep nakukalid taas adap

apureb  hpargorcim   0052 ,0001 ,001 ,narasebrep 4 nagned
narasebrep ilak 0005 nad  kutnu nakanugid ini MES lisaH .

 isubirtsid itamagnem rellif  iskaretni nad  rellif   nagned
.terak  

.5.2  kinakeM tafiS naijugneP  

 ,kirat tauk :itupilem kinakem tafis naijugneP  ta noitagnole
kaerb  nad  citsale suludom  nakukalid lepmas napaiyneP .

 utiay ,pahat aud malad ( narabmel nataubmep bals  nad )
 .iju nemiseps idajnem tubesret narabmel nagnotomep

 nakanuggnem bals nataubmeP sserp toh   nad  sserp dloc
 sinej sserP ciluardyH onnoG mc/gk 012 satisapak , 2  .

 nagned mc 41 x 41 halada nakanugid gnay lesips narukU
 .mm 8,1 nalabetek  nataubmep taas adap isarepo isidnoK

 bals mc/gk 05 nanaket utiay 2  ayntujnaleS .C° 051 uhus nad
nagnotomep nakapurem   bals  nagned iju nemiseps idajnem

 gnotop tala nakanuggnem  llebbmud  OSI radnats iauses
725 -  gnotopid halet gnay nemiseps huruleS .A5 epit 2

 mulebes maj 42 x 2 amales gnaur uhus adap nakraibid
 ini kinakem tafis naijugneP .kirat iju nakukalid

 nakanuggnem enihcam gnitset lasrevinu   OSI nakrasadreb
725 - nagned kiratid nemisepS .2   .tinem/mm 005 natapecek  

.6.2  riA napareS naijugneP  

licek gnotopid lepmaS - .mc 1 x mc 1 naruku nagned licek  
 nad uluhad hibelret ayntareb gnabmitid tubesret lepmaS

 malad madnerid tsedauqa   gnabmitid nad ramak uhus adap
t ini namadnereP .maj 42 utkaw gnales nagned  sure

 .natsnok tubesret lepmas irad assam aggnih nakukalid
 tareb nagned ignarukid namadnerep haduses natsnok tareB
 iuhatekid utigeb nagned aggnihes namadnerep mulebes

a napares radak ( aynri 1002 ,kkd liamsI )  esatnesreP .
uggnem nagned gnutihid ini ria napares  naamasrep nakan

:tukireb iagabes  

  
 : anamid  )rg( gnirek lepmas tareb = kW  
               )rg( ria madnerid haletes lepmas tareb = bW  

.3  nasahabmeP nad lisaH  

.1.3   igolofroM  

tasinakluv terak MES hpargorciM   assam oisar nagned
kcalb nobrac dirbyh rellif  radak nad 0/001 tiwas uba/ rellif  

 rabmaG adap nakkujnutid rhp 03 G iraD .1  rabma 1  tapad
 narabeynep tahilid  rellif  aggnor ,RN adap atarem gnay

l aguj rabmag irad tahilret gnay gnosok  tikides hibe
tasinakluv terak lepmas gnidnabid   ini laH .aynnial

nakbabeynem  atar ialin -  atar htgnerts elisnet   gnay
 lekitrap narukU .aPM 7,02 utiay ,kiab aguj naklisahid

kcalb nobrac   naupmamek naktakgninem licek gnay rellif  
RN nagned katnok uata iskaretnireb kutnu  

 
.1 rabmaG   nagned tasinakluV teraK MES hpargorciM

elliF assaM oisaR  ubA/kcalB nobraC dirbyH r
rhp 03 relliF radaK nad 0/001 tiwaS  

 
tasinakluv terak adaP   assam oisar nagned  dirbyh rellif

kcalb nobrac  radak nad 05/05 tiwas uba/ rellif   ,rhp 03
narabeynep   rellif 2 rabmaG adaP .atarem pukuc   tahilret

retnireb gnay akilis lekitrap  ,terak nagned katnok uata iska
 huragnepreb ini laH .gnosok aggnor tapadret tikides aynah

 ialin padahret htgnerts elisnet  tasinakluv terak   ,tubesret
 anamid htgnerts elisnet  gnay   irad hadner hibel naklisahid

tasinakluv terak   assam oisar nagned kcalb nobrac a/  ub
.aPM 5,81 utiay 0/001 tiwas  

 

.2 rabmaG   nagned tasinakluV teraK MES hpargorciM
 assaM oisaR  nobraC dirbyH relliF

kcalB radaK nad 05/05 tiwaS ubA/  relliF   03
rhp  

 
tasinakluv terak adap aratnemeS   nakanuggnem gnay

 radak nagned akilis  rellif  ,rhp 03 rellif   isubirtsidret kadit
 isaremolga idajreT .kiab nagned rellif   aggnih  terak

tasinakluv  hacep tahilret -  adap tahilret gnay itrepes hacep
 rabmaG 3  uhus nakianek aynada anerak idajret ini laH .

 terak naigabes nakbabeynem gnay isakitsam taas adap
arp imalagnem - kluv  imalagnem terak aggnihes isasina

 hisam ,terak nagned iskaretnireb akilis akiteK .nahunejek
aggnor tahilret kaynab -   naktabikagnem gnay gnosok aggnor

 ialin htgnerts elisnet  id gnay  adapirad hadner hibel helorep
tasinakluv terak   assam oisar isairav nagned llif  re aynnial , 

.aPM 5,6 utiay  
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halada ijuid naka gnay naigab anerak   naakumrep adap
 nagned isipalid lepmas ayntujnaleS .lepmas irad nahatap
 kitatsortkele nataum aynlubmit iradnihgnem kutnu same
 MES naijugnep lisaH .naijugnep nakukalid taas adap

apureb  hpargorcim   0052 ,0001 ,001 ,narasebrep 4 nagned
narasebrep ilak 0005 nad  kutnu nakanugid ini MES lisaH .

 isubirtsid itamagnem rellif  iskaretni nad  rellif   nagned
.terak  

.5.2  kinakeM tafiS naijugneP  

 ,kirat tauk :itupilem kinakem tafis naijugneP  ta noitagnole
kaerb  nad  citsale suludom  nakukalid lepmas napaiyneP .

 utiay ,pahat aud malad ( narabmel nataubmep bals  nad )
 .iju nemiseps idajnem tubesret narabmel nagnotomep

 nakanuggnem bals nataubmeP sserp toh   nad  sserp dloc
 sinej sserP ciluardyH onnoG mc/gk 012 satisapak , 2  .

 nagned mc 41 x 41 halada nakanugid gnay lesips narukU
 .mm 8,1 nalabetek  nataubmep taas adap isarepo isidnoK

 bals mc/gk 05 nanaket utiay 2  ayntujnaleS .C° 051 uhus nad
nagnotomep nakapurem   bals  nagned iju nemiseps idajnem

 gnotop tala nakanuggnem  llebbmud  OSI radnats iauses
725 -  gnotopid halet gnay nemiseps huruleS .A5 epit 2

 mulebes maj 42 x 2 amales gnaur uhus adap nakraibid
 ini kinakem tafis naijugneP .kirat iju nakukalid

 nakanuggnem enihcam gnitset lasrevinu   OSI nakrasadreb
725 - nagned kiratid nemisepS .2   .tinem/mm 005 natapecek  

.6.2  riA napareS naijugneP  

licek gnotopid lepmaS - .mc 1 x mc 1 naruku nagned licek  
 nad uluhad hibelret ayntareb gnabmitid tubesret lepmaS

 malad madnerid tsedauqa   gnabmitid nad ramak uhus adap
t ini namadnereP .maj 42 utkaw gnales nagned  sure

 .natsnok tubesret lepmas irad assam aggnih nakukalid
 tareb nagned ignarukid namadnerep haduses natsnok tareB
 iuhatekid utigeb nagned aggnihes namadnerep mulebes

a napares radak ( aynri 1002 ,kkd liamsI )  esatnesreP .
uggnem nagned gnutihid ini ria napares  naamasrep nakan

:tukireb iagabes  

  
 : anamid  )rg( gnirek lepmas tareb = kW  
               )rg( ria madnerid haletes lepmas tareb = bW  

.3  nasahabmeP nad lisaH  

.1.3   igolofroM  

tasinakluv terak MES hpargorciM   assam oisar nagned
kcalb nobrac dirbyh rellif  radak nad 0/001 tiwas uba/ rellif  

 rabmaG adap nakkujnutid rhp 03 G iraD .1  rabma 1  tapad
 narabeynep tahilid  rellif  aggnor ,RN adap atarem gnay

l aguj rabmag irad tahilret gnay gnosok  tikides hibe
tasinakluv terak lepmas gnidnabid   ini laH .aynnial

nakbabeynem  atar ialin -  atar htgnerts elisnet   gnay
 lekitrap narukU .aPM 7,02 utiay ,kiab aguj naklisahid

kcalb nobrac   naupmamek naktakgninem licek gnay rellif  
RN nagned katnok uata iskaretnireb kutnu  

 
.1 rabmaG   nagned tasinakluV teraK MES hpargorciM

elliF assaM oisaR  ubA/kcalB nobraC dirbyH r
rhp 03 relliF radaK nad 0/001 tiwaS  

 
tasinakluv terak adaP   assam oisar nagned  dirbyh rellif

kcalb nobrac  radak nad 05/05 tiwas uba/ rellif   ,rhp 03
narabeynep   rellif 2 rabmaG adaP .atarem pukuc   tahilret

retnireb gnay akilis lekitrap  ,terak nagned katnok uata iska
 huragnepreb ini laH .gnosok aggnor tapadret tikides aynah

 ialin padahret htgnerts elisnet  tasinakluv terak   ,tubesret
 anamid htgnerts elisnet  gnay   irad hadner hibel naklisahid

tasinakluv terak   assam oisar nagned kcalb nobrac a/  ub
.aPM 5,81 utiay 0/001 tiwas  

 

.2 rabmaG   nagned tasinakluV teraK MES hpargorciM
 assaM oisaR  nobraC dirbyH relliF

kcalB radaK nad 05/05 tiwaS ubA/  relliF   03
rhp  

 
tasinakluv terak adap aratnemeS   nakanuggnem gnay

 radak nagned akilis  rellif  ,rhp 03 rellif   isubirtsidret kadit
 isaremolga idajreT .kiab nagned rellif   aggnih  terak

tasinakluv  hacep tahilret -  adap tahilret gnay itrepes hacep
 rabmaG 3  uhus nakianek aynada anerak idajret ini laH .

 terak naigabes nakbabeynem gnay isakitsam taas adap
arp imalagnem - kluv  imalagnem terak aggnihes isasina

 hisam ,terak nagned iskaretnireb akilis akiteK .nahunejek
aggnor tahilret kaynab -   naktabikagnem gnay gnosok aggnor

 ialin htgnerts elisnet  id gnay  adapirad hadner hibel helorep
tasinakluv terak   assam oisar isairav nagned llif  re aynnial , 

.aPM 5,6 utiay  
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halada ijuid naka gnay naigab anerak   naakumrep adap
 nagned isipalid lepmas ayntujnaleS .lepmas irad nahatap
 kitatsortkele nataum aynlubmit iradnihgnem kutnu same
 MES naijugnep lisaH .naijugnep nakukalid taas adap

apureb  hpargorcim   0052 ,0001 ,001 ,narasebrep 4 nagned
narasebrep ilak 0005 nad  kutnu nakanugid ini MES lisaH .

 isubirtsid itamagnem rellif  iskaretni nad  rellif   nagned
.terak  

.5.2  kinakeM tafiS naijugneP  

 ,kirat tauk :itupilem kinakem tafis naijugneP  ta noitagnole
kaerb  nad  citsale suludom  nakukalid lepmas napaiyneP .

 utiay ,pahat aud malad ( narabmel nataubmep bals  nad )
 .iju nemiseps idajnem tubesret narabmel nagnotomep

 nakanuggnem bals nataubmeP sserp toh   nad  sserp dloc
 sinej sserP ciluardyH onnoG mc/gk 012 satisapak , 2  .

 nagned mc 41 x 41 halada nakanugid gnay lesips narukU
 .mm 8,1 nalabetek  nataubmep taas adap isarepo isidnoK

 bals mc/gk 05 nanaket utiay 2  ayntujnaleS .C° 051 uhus nad
nagnotomep nakapurem   bals  nagned iju nemiseps idajnem

 gnotop tala nakanuggnem  llebbmud  OSI radnats iauses
725 -  gnotopid halet gnay nemiseps huruleS .A5 epit 2

 mulebes maj 42 x 2 amales gnaur uhus adap nakraibid
 ini kinakem tafis naijugneP .kirat iju nakukalid

 nakanuggnem enihcam gnitset lasrevinu   OSI nakrasadreb
725 - nagned kiratid nemisepS .2   .tinem/mm 005 natapecek  

.6.2  riA napareS naijugneP  

licek gnotopid lepmaS - .mc 1 x mc 1 naruku nagned licek  
 nad uluhad hibelret ayntareb gnabmitid tubesret lepmaS

 malad madnerid tsedauqa   gnabmitid nad ramak uhus adap
t ini namadnereP .maj 42 utkaw gnales nagned  sure

 .natsnok tubesret lepmas irad assam aggnih nakukalid
 tareb nagned ignarukid namadnerep haduses natsnok tareB
 iuhatekid utigeb nagned aggnihes namadnerep mulebes

a napares radak ( aynri 1002 ,kkd liamsI )  esatnesreP .
uggnem nagned gnutihid ini ria napares  naamasrep nakan

:tukireb iagabes  

  
 : anamid  )rg( gnirek lepmas tareb = kW  
               )rg( ria madnerid haletes lepmas tareb = bW  

.3  nasahabmeP nad lisaH  

.1.3   igolofroM  

tasinakluv terak MES hpargorciM   assam oisar nagned
kcalb nobrac dirbyh rellif  radak nad 0/001 tiwas uba/ rellif  

 rabmaG adap nakkujnutid rhp 03 G iraD .1  rabma 1  tapad
 narabeynep tahilid  rellif  aggnor ,RN adap atarem gnay

l aguj rabmag irad tahilret gnay gnosok  tikides hibe
tasinakluv terak lepmas gnidnabid   ini laH .aynnial

nakbabeynem  atar ialin -  atar htgnerts elisnet   gnay
 lekitrap narukU .aPM 7,02 utiay ,kiab aguj naklisahid

kcalb nobrac   naupmamek naktakgninem licek gnay rellif  
RN nagned katnok uata iskaretnireb kutnu  

 
.1 rabmaG   nagned tasinakluV teraK MES hpargorciM

elliF assaM oisaR  ubA/kcalB nobraC dirbyH r
rhp 03 relliF radaK nad 0/001 tiwaS  

 
tasinakluv terak adaP   assam oisar nagned  dirbyh rellif

kcalb nobrac  radak nad 05/05 tiwas uba/ rellif   ,rhp 03
narabeynep   rellif 2 rabmaG adaP .atarem pukuc   tahilret

retnireb gnay akilis lekitrap  ,terak nagned katnok uata iska
 huragnepreb ini laH .gnosok aggnor tapadret tikides aynah

 ialin padahret htgnerts elisnet  tasinakluv terak   ,tubesret
 anamid htgnerts elisnet  gnay   irad hadner hibel naklisahid

tasinakluv terak   assam oisar nagned kcalb nobrac a/  ub
.aPM 5,81 utiay 0/001 tiwas  

 

.2 rabmaG   nagned tasinakluV teraK MES hpargorciM
 assaM oisaR  nobraC dirbyH relliF

kcalB radaK nad 05/05 tiwaS ubA/  relliF   03
rhp  

 
tasinakluv terak adap aratnemeS   nakanuggnem gnay

 radak nagned akilis  rellif  ,rhp 03 rellif   isubirtsidret kadit
 isaremolga idajreT .kiab nagned rellif   aggnih  terak

tasinakluv  hacep tahilret -  adap tahilret gnay itrepes hacep
 rabmaG 3  uhus nakianek aynada anerak idajret ini laH .

 terak naigabes nakbabeynem gnay isakitsam taas adap
arp imalagnem - kluv  imalagnem terak aggnihes isasina

 hisam ,terak nagned iskaretnireb akilis akiteK .nahunejek
aggnor tahilret kaynab -   naktabikagnem gnay gnosok aggnor

 ialin htgnerts elisnet  id gnay  adapirad hadner hibel helorep
tasinakluv terak   assam oisar isairav nagned llif  re aynnial , 

.aPM 5,6 utiay  
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.3 rabmaG   nagned tasinakluV teraK MES hpargorciM
rhp 03 akiliS radaK  

 

.2.3  kinakeM tafiS  

nakanuggnem nagned tasinakluv terak kinakem tafiS   rellif
/kcalb nobrac dirbyh tid )rhp 05 nad 03( tiwas uba   nakkujnu

 nad )b(4 ,)a(4 rabmaG adap  )b(4 ,)a(4 rabmaG iraD .)c(4
4 nad oisar huragnep tahilid tapad )c(   dirbyh rellif  adap

 padahret tasinakluv terak  ta noitagnole ,htgnerts elisnet
 kaerb nad  .citsale suludom  

 
)a(4  

 
)b(4  

 
4 )c(  

.4 rabmaG   radaK huragneP relliF   assaM oisaR nad  relliF
 dirbyH  teraK kinakeM tafiS padahret

tasinakluV  
 

 tafiS htgnerts elisnet   natakgninep imalagnem
 radak natakgninep nagned gnidnabes  kcalb nobrac  irad

 rellif  radak adaP .tubesret dirbyh rellif   ,rhp 05 nad 03
assam oisar ikilimem gnay lepmas   nobrac dirbyh rellif

kcalb /  ikilimem 03/07 tiwas uba  htgnerts elisnet  rasebret
 ,aPM 3,91 nad 6,91 utiay kaerb ta noitagnole   nad 0051

 nad % 0011 citsale suludom   .aPM 6,2 nad 57,0  ini laH
 irad lekitrap naruku nakanerakid kcalb nobrac    licek hibel

nay lekitrap narukU .tiwas uba adapirad  ini licek g
 naakumrep saul nakbabeynem kcalb nobrac   raseb hibel

 kiab hibel gnay iskaretni uata katnok idajret aggnihes
 aratna  dirbyh rellif  gnudnagnem gnay kcalb nobrac   hibel

remilop nagned kaynab  ( kkd gnaW 1002 , )  aguj utigeB .
 adap tasinakluv terak   nagned  radak  dirbyh rellif  .rhp 05  

kutnU  htgnerts elisnet   lepmas adap tapadret hadneret
 assam oisar nagned kcalb nobrac  utiay ,001/0 tiwas uba/

,aPM 6,21 nad 1,41   kaerb ta noitagnole 1 49  0  0681 nad %  ,
nad  citsale suludom  aPM 7,1 nad 52,1 . N  akij numa

 nakgnidnabid tasinakluv terak nagned   nakanuggnem gnay
kcalb nobrac rellif , htgnerts elisnet   adap helorepid gnay

tasinakluv terak   nagned kcalb nobrac rellif   .raseb hibel ini
 lekitrap naruku anerak ini laH  kcalb nobrac  hibel gnay

.tiwas uba nagned gnidnabid licek  kij naD  nakgnidnabid a
tasinakluv terak nagned   nakanuggnem gnay akilis rellif , 

htgnerts elisnet  tasinakluv terak adap helorepid gnay   gnay
 nakanerakid nialeS .hadner hibel huaj akilis nakanuggnem

gnidnabid raseb hibel gnay lekitrap naruku  kcalb nobrac  ,
 aguj akilis  anerak isaremolga kutnebmem gnurednec

 .ralop tafisreb      
 ahasureb naka akilis ikilimid gnay liskordih suguG
 uata akilis lukelom nagned negordih nataki kutnebmem

 lairetam  ralop tafisreb gnay nial aimik ( 5002 ,krapawoaS ). 
htgnerts elisneT  tasinakluv terak   naklisahid gnay

 nagned kilabret gnidnabreb kaerb ta noitagnole   gnay
.helorepid   kaerb ta noitagnolE  gnidnabes takgninem

nakanugid gnay tiwas uba radak natakgninep nagned  .
kcalb nobraC   naktakgninem naka kaerb ta noitagnole   akij

 iskaretni irad uajnitid rellif   kcalb nobrac  gnay remilop nad
 irad rutkurts numaN .tauk hibel kcalb nobrac   raseb gnay

 tasinakluv terak irad satisoksiv naktakgninem tapad
naupmamek aggnihes  kcalb nobrac   naktakgninem kutnu

kaerb ta noitagnole  .gnarukreb idajnem   lepmas iraD  terak

0

5

01

51

02

52

0/001 03/07 05/05 07/03 001/0 0/0

)aP
M( htgnertS elisneT

ubA/kcalB nobraC assaM oisaR tiwaS

0

005

0001

0051

0002

0052

0/001 03/07 05/05 07/03 001/0 0/0

)
%( kaer

B ta noitagnolE

tiwaS ubA/kcalB nobraC assaM oisaR
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.3 rabmaG   nagned tasinakluV teraK MES hpargorciM
rhp 03 akiliS radaK  

 

.2.3  kinakeM tafiS  

nakanuggnem nagned tasinakluv terak kinakem tafiS   rellif
/kcalb nobrac dirbyh tid )rhp 05 nad 03( tiwas uba   nakkujnu

 nad )b(4 ,)a(4 rabmaG adap  )b(4 ,)a(4 rabmaG iraD .)c(4
4 nad oisar huragnep tahilid tapad )c(   dirbyh rellif  adap

 padahret tasinakluv terak  ta noitagnole ,htgnerts elisnet
 kaerb nad  .citsale suludom  

 
)a(4  

 
)b(4  

 
4 )c(  

.4 rabmaG   radaK huragneP relliF   assaM oisaR nad  relliF
 dirbyH  teraK kinakeM tafiS padahret

tasinakluV  
 

 tafiS htgnerts elisnet   natakgninep imalagnem
 radak natakgninep nagned gnidnabes  kcalb nobrac  irad

 rellif  radak adaP .tubesret dirbyh rellif   ,rhp 05 nad 03
assam oisar ikilimem gnay lepmas   nobrac dirbyh rellif

kcalb /  ikilimem 03/07 tiwas uba  htgnerts elisnet  rasebret
 ,aPM 3,91 nad 6,91 utiay kaerb ta noitagnole   nad 0051

 nad % 0011 citsale suludom   .aPM 6,2 nad 57,0  ini laH
 irad lekitrap naruku nakanerakid kcalb nobrac    licek hibel

nay lekitrap narukU .tiwas uba adapirad  ini licek g
 naakumrep saul nakbabeynem kcalb nobrac   raseb hibel

 kiab hibel gnay iskaretni uata katnok idajret aggnihes
 aratna  dirbyh rellif  gnudnagnem gnay kcalb nobrac   hibel

remilop nagned kaynab  ( kkd gnaW 1002 , )  aguj utigeB .
 adap tasinakluv terak   nagned  radak  dirbyh rellif  .rhp 05  

kutnU  htgnerts elisnet   lepmas adap tapadret hadneret
 assam oisar nagned kcalb nobrac  utiay ,001/0 tiwas uba/

,aPM 6,21 nad 1,41   kaerb ta noitagnole 1 49  0  0681 nad %  ,
nad  citsale suludom  aPM 7,1 nad 52,1 . N  akij numa

 nakgnidnabid tasinakluv terak nagned   nakanuggnem gnay
kcalb nobrac rellif , htgnerts elisnet   adap helorepid gnay

tasinakluv terak   nagned kcalb nobrac rellif   .raseb hibel ini
 lekitrap naruku anerak ini laH  kcalb nobrac  hibel gnay

.tiwas uba nagned gnidnabid licek  kij naD  nakgnidnabid a
tasinakluv terak nagned   nakanuggnem gnay akilis rellif , 

htgnerts elisnet  tasinakluv terak adap helorepid gnay   gnay
 nakanerakid nialeS .hadner hibel huaj akilis nakanuggnem

gnidnabid raseb hibel gnay lekitrap naruku  kcalb nobrac  ,
 aguj akilis  anerak isaremolga kutnebmem gnurednec

 .ralop tafisreb      
 ahasureb naka akilis ikilimid gnay liskordih suguG
 uata akilis lukelom nagned negordih nataki kutnebmem

 lairetam  ralop tafisreb gnay nial aimik ( 5002 ,krapawoaS ). 
htgnerts elisneT  tasinakluv terak   naklisahid gnay

 nagned kilabret gnidnabreb kaerb ta noitagnole   gnay
.helorepid   kaerb ta noitagnolE  gnidnabes takgninem

nakanugid gnay tiwas uba radak natakgninep nagned  .
kcalb nobraC   naktakgninem naka kaerb ta noitagnole   akij

 iskaretni irad uajnitid rellif   kcalb nobrac  gnay remilop nad
 irad rutkurts numaN .tauk hibel kcalb nobrac   raseb gnay

 tasinakluv terak irad satisoksiv naktakgninem tapad
naupmamek aggnihes  kcalb nobrac   naktakgninem kutnu

kaerb ta noitagnole  .gnarukreb idajnem   lepmas iraD  terak

0/0
ubA/kcalB nobraC assaM oisaR tiwaS

rhp 03
rhp 05

0/0

tiwaS ubA/kcalB nobraC assaM oisaR

rhp 03
rhp 05

0
5,0
1
5,1
2
5,2
3
5,3

0/001 03/07 05/05 07/03 001/0

)aP
M( citsalE suludo

M

ubA/kcalB nobraC assaM oisaR tiwaS
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.3 rabmaG   nagned tasinakluV teraK MES hpargorciM
rhp 03 akiliS radaK  

 

.2.3  kinakeM tafiS  

nakanuggnem nagned tasinakluv terak kinakem tafiS   rellif
/kcalb nobrac dirbyh tid )rhp 05 nad 03( tiwas uba   nakkujnu

 nad )b(4 ,)a(4 rabmaG adap  )b(4 ,)a(4 rabmaG iraD .)c(4
4 nad oisar huragnep tahilid tapad )c(   dirbyh rellif  adap

 padahret tasinakluv terak  ta noitagnole ,htgnerts elisnet
 kaerb nad  .citsale suludom  

 
)a(4  

 
)b(4  

 
4 )c(  

.4 rabmaG   radaK huragneP relliF   assaM oisaR nad  relliF
 dirbyH  teraK kinakeM tafiS padahret

tasinakluV  
 

 tafiS htgnerts elisnet   natakgninep imalagnem
 radak natakgninep nagned gnidnabes  kcalb nobrac  irad

 rellif  radak adaP .tubesret dirbyh rellif   ,rhp 05 nad 03
assam oisar ikilimem gnay lepmas   nobrac dirbyh rellif

kcalb /  ikilimem 03/07 tiwas uba  htgnerts elisnet  rasebret
 ,aPM 3,91 nad 6,91 utiay kaerb ta noitagnole   nad 0051

 nad % 0011 citsale suludom   .aPM 6,2 nad 57,0  ini laH
 irad lekitrap naruku nakanerakid kcalb nobrac    licek hibel

nay lekitrap narukU .tiwas uba adapirad  ini licek g
 naakumrep saul nakbabeynem kcalb nobrac   raseb hibel

 kiab hibel gnay iskaretni uata katnok idajret aggnihes
 aratna  dirbyh rellif  gnudnagnem gnay kcalb nobrac   hibel

remilop nagned kaynab  ( kkd gnaW 1002 , )  aguj utigeB .
 adap tasinakluv terak   nagned  radak  dirbyh rellif  .rhp 05  

kutnU  htgnerts elisnet   lepmas adap tapadret hadneret
 assam oisar nagned kcalb nobrac  utiay ,001/0 tiwas uba/

,aPM 6,21 nad 1,41   kaerb ta noitagnole 1 49  0  0681 nad %  ,
nad  citsale suludom  aPM 7,1 nad 52,1 . N  akij numa

 nakgnidnabid tasinakluv terak nagned   nakanuggnem gnay
kcalb nobrac rellif , htgnerts elisnet   adap helorepid gnay

tasinakluv terak   nagned kcalb nobrac rellif   .raseb hibel ini
 lekitrap naruku anerak ini laH  kcalb nobrac  hibel gnay

.tiwas uba nagned gnidnabid licek  kij naD  nakgnidnabid a
tasinakluv terak nagned   nakanuggnem gnay akilis rellif , 

htgnerts elisnet  tasinakluv terak adap helorepid gnay   gnay
 nakanerakid nialeS .hadner hibel huaj akilis nakanuggnem

gnidnabid raseb hibel gnay lekitrap naruku  kcalb nobrac  ,
 aguj akilis  anerak isaremolga kutnebmem gnurednec

 .ralop tafisreb      
 ahasureb naka akilis ikilimid gnay liskordih suguG
 uata akilis lukelom nagned negordih nataki kutnebmem

 lairetam  ralop tafisreb gnay nial aimik ( 5002 ,krapawoaS ). 
htgnerts elisneT  tasinakluv terak   naklisahid gnay

 nagned kilabret gnidnabreb kaerb ta noitagnole   gnay
.helorepid   kaerb ta noitagnolE  gnidnabes takgninem

nakanugid gnay tiwas uba radak natakgninep nagned  .
kcalb nobraC   naktakgninem naka kaerb ta noitagnole   akij

 iskaretni irad uajnitid rellif   kcalb nobrac  gnay remilop nad
 irad rutkurts numaN .tauk hibel kcalb nobrac   raseb gnay

 tasinakluv terak irad satisoksiv naktakgninem tapad
naupmamek aggnihes  kcalb nobrac   naktakgninem kutnu

kaerb ta noitagnole  .gnarukreb idajnem   lepmas iraD  terak

001/0 0/0
ubA/kcalB nobraC assaM oisaR tiwaS

rhp 03
rhp 05
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asinakluv t  gnay  aynhurules naklisahid nemokerid tapad -
 lairetam iagabes nakisad tasinakluv terak   kiab gnay

eb naaradnek malad nab nopmok iagabes nakanugid  rotomr
 ilaucek(  nakanuggnem gnay tasinakluv terak rellif  akilis  )

atar ikilimem anerak -  ialin atar tgnerts elisnet h  hibel gnay
nad aPM 8,11 irad raseb  kaerb ta noitagnole   irad raseb 5  00

 % ( 60 INS - 2451 - 6002 )  .  
tasinakluv terak lepmaS   nagned  dirbyh rellif  gnay

 ikilimem citsale suludom   oisar adap tapadret iggnit  nobrac
kcalb ( 07/03 tiwas uba/  rellif  adap akilis nad )rhp 03 latot
rellif   .rhp 05 latot citsale suludoM   tasinakluv terak

 radak helo ihuragnepid  kcalb nobrac  .nakanugid gnay
 lekitrap irad licek gnay narukU kcalb nobrac   nakbabeynem

 citsale suludom  takgninem ( 5002 ,krapawoaS )  numaN .
tilenep adap  ialin helorepid ini nai citsale suludom   gnay

natakgninep anerak libats kadit  citsale suludom   aguj
nataki natakgninep aynada helo ihuragnepid   knilssorc  gnay

 nahabugnep uata/nad isasinakluv sesorp irad naklisahid
nem adiflusilop nataki id nad onom nataki idaj  adiflus

( 5002 ,krapawoaS )  .  

.3.3  riA napareS ijU  

 nagned gnidnabes takgninem ria napares esatnesreP
 iagabes nakanugid gnay tiwas uba radak natakgninep rellif  .

 .iggnit pukuc gnay akilis radak ikilimem tiwas ubA
nurednec iggnit gnay akilis radak ,krapawoaS turuneM  g

adak naktakgninem kilis anerak paresret gnay ria r  tafisreb a
cipocsordyh .  tasinakluv terak adap ria napares esatnesreP

 radak adap raseb hibel rellif   tiwas uba assam anerak rhp 05
 ria napares esatnesrep numaN .raseb hibel nakanugid gnay

b naigabes tubesret  utiay ,radnats ihunemem hisam aynrase
.% 3 nagned iapmas 8,0 rasikreb  

.4  K nalupmise  
 takgninem kiab gnay igolofrom nad kinakem tafiS

natakgninep nagned gnidnabes   radak kcalb nobrac   maladid
dirbyh rellif   radak nad dirbyh rellif   rhp 03 radak nagned

 gnidnabid kiab hibel gnay igolofrom nad tafis nakirebmem
 naanuggnep  rellif  .rhp 05 radak nagned tasinakluv teraK  

 oisar taas adap helorepid kiabret kinakem tafis nagned
 assam kcalb nobrac dirbyh rellif 03/07 tiwas uba/   radak

irbyh rellif d rhp 03 nagned ,  htgnerts elisnet   ,aPM 6,91
kaerb ta noitagnole   nad % 0051 citsale suludom  .aPM 57,0  

 nakisadnemokerid tapad naklisahid gnay tasinakluv teraK
 rotomreb naaradnek malad nab nopmok nahab iagabes

60 INS( - 2451 -  utapes los nopmok iagabes nad )6002  INS(
21 - 2710 - .)7891  

akatsuP ratfaD  
effE .7002 .lihcahT .T .E nad ,nairuK .P ,.M ,rednaxelA -c
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