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 artsbA tc   noitazilativer larutlucirga eht ni seitiroirp ytidommoc eht fo eno si naebyoS
 naebyos esaercni ot 5002 ni tnemnrevog naisenodnI yb decnuonna ,margorp
 evig ot detcepxe era taht secitcarp larutluc eht fo eno si noitazilitreF .noitcudorp

oitubirtnoc tnatropmi  si rezilitref rohpsohP .noitcudorp naebyos gnisaercni ni n
 fo evitcejbo ehT .dleiy lamitpo niatbo ot stnalp naebyos fo noitavitluc ni dedeen
 fo sniarts lareves ni ycneiciffe esu P rezilitref eht enimreted ot era yduts siht

 .esnopser rieht s’ti dna naebyos  hineB ialaB eht ni detcudnoc saw hcraeser ehT
ulaD ,nayaragnaP risaP ,)UBB( amatU -  ulaD  .uluH nakoR fo tcirtsiD ,egalliV  ehT

 yraurbeF litnu 9002 rebmetpeS morf shtnom ruof revo detcudnoc saw hcraeser
 .0102 d kcolb dezimodnar gnisu detcudnoc saw hcraeser ehT  fo gnitsisnoc ngise

 .srotcaf owt eht si rotcaf tsrif ehT   ,DD 41 ,31 DE enil :ei )G( naebyos fo epytoneg
 ni rezilitref surohpsohp fo etar eht si rotcaf dnoces ehT .BA 11 ,CE 52 ,EB 91

P g 2.9( ah / PST gk 52 ,ah / gk 0 P rezilitreF tuohtiW :yleman ,truof 2O5  05 ,)tolp /
P g 4.81( ah / PST gk 2O5 tolp /  g 6.72( ah / PST gk 57 ,) P2O5 tolp /  .)  fo stluser ehT

 setar lla ta rezilitref surohpsohp fo noitacilppa lareneg ni ,taht detacidni yduts siht
naebyos fo stnenopmoc dleiy dna htworg eht ot tceffe tnacifingis on erew   nI .stnalp

 dleiy doog demofrep erew CE 52 dna ,EB 91 ,DD 41 ,DE 31 enil noitidda
 rep dees fo rebmun dna sdop fo rebmun rehgih evig ot elba saw dna tnenopmoc
 epytoneg lla yltneiciffe debrosba eb ot elba ton saw P rezilitreF .BA 11 naht tnalp

naebyos fo  

yeK  :sdrow s ,rezilitref surohpsohp ,ycneiciffe naebyo  

   

.1  nauluhadneP  
( ialedeK  xam enicylG .L  llirreM  utas halas nakapurem )

 nainatrep isasilativer margorp malad satiroirp satidomok
 laH .5002 nuhat adap hatniremep helo nakgnanacid gnay

 iagabes nakukalid ini  iskudorp naktakgninem kutnu ayapu
 kaynab hisam takaraysam ini taas ,ajas aynaH .ialedek
 id manatid kococ kadit ialedek awhab napaggnareb gnay

.nakgnabmekid kutnu tilus aggnihes akiport haread  
 satidomok utas halas idajnem ialedek ,ini taas iapmaS

agnas gnay  nial aratna ini laH .aisenodnI id gnitnep t
 tabika lubmit gnay kalojeg ayniggnit irad nakisakidniid
 .naimonokerep gnacnuggnem tapad ialedek agrah nakianek
 ilabmek rikipreb kutnu atik adapek hamkih irebmem inI

adap upmutreb gnay nagnap nanahatek kepsa awhab  
 nakkalagid surah gnay lahirep nakapurem iridnes nataukek
 alib amaturet ,kududnep napudihek malad nakdujuwid nad

 .nial aragen adap gnutnagreb ulales nigni kadit atik  
 utiay ,raseb pukuc iregen malad ialedek nahutubeK

tnemes ,nuhat rep not atuj 2 irad hibel  malad iskudorp ara
 .tubesret nahutubek irad agitrepes iapacnem urab iregen
 ,iregen malad nahutubek ihunemem kutnu uti babes helO

 ataD .ropmi id surah ialedek ismusnok raseb naigabes
 nakkujnunem 0102 uaiR isnivorP kitsitatS tasuP nadaB

aledek iskudorp awhab  not 986.4 irad takgninem uaiR id i
 .9002 nuhat nagned nakgnidnabid akij not 892.5 idajnem  

 nad nakiabrep ayapu iagabreb ,aynsusuhk uaiR iD
 iulalem nakukalid halet ialedek ayadidub natakgninep
 hisam ini ajiwalap namanaT .naabocrep naiakgnares

tnu gnaulepreb  iulalem ayniskudorp naktakgnitid ku
 gnay sateirav nakiabrep atres ayadidub kinket nakiabrep
 hibel nagned nakayadidubid tapad aggnihes ,ada hadus
 .ialedek naka nahutubek ipukucnem kutnu simonoke
 ,nataub kupup nairebmep ,luggnu sateirav napareneP

ailadnegnep  namanat alop naparenep ,tikaynep nad amah n
 nad naklanekrepid halet TPZ/CPP naanuggnep nad
 aynnaataynek numan ,uaiR inatep helo nakgnabmekid
 tapad muleb takgninem suret gnay ialedek naka nahutubek

.iridnes iskudorp irad ihunepret  
urem nakupumep ,ini amaleS  kinket utas halas nakap

 nagnabmus nakirebmem naka nakparahid gnay ayadidub
 ,ialedek iskudorp natakgninep malad raseb pukuc gnay
 ,naksaumem muleb hisam tapadid gnay lisah numan
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 aisitsuY( kkd ,  nakanugid gnay hanat anerak ,)5002
reb gnay hanat sinej nakapurem  nagned )lanigram( halasam

.aynarah nagnudnak amaturet satabmep rotkaf kaynab  
 ayadidub nenopmok utas halas halada P nakupumeP
 namanat naayadidubmep malad nakhutubid tagnas gnay

rihkA .lamitpo gnay lisah naktapadnem kutnu ialedek -
pup naka nahutubek ini rihka  idajnem ialedek adap P ku

 laham gnay aynagrah gnipmasid ,inatep igab nahalasamrep
 gnay luggnu sateirav igab raseb pukuc aguj aynnahutubek

P gk 09 iapmas 57 aratna rasikreb 2O  5  nagned arates uata
 kupup nairebmep uti nialeS .ah rep PST gk 002 iapmas 041

nay P  gnurednec nainatrep nahal adap iggnit g
 padahret tauk nikames gnay hanat taki ayad nakbabeynem
 amal nikames hanat nakidajnem atres tubesret P arah

.tadap  nikames  
 nuhat kajnemes ,tubesret halasam isatagnem kutnU

rulag nagnabmegnep ayapu sitnirid halet 8991   ialedek
P kupup nahutubek hadner gnay -  nagned aynutas halas ,ayn

 sapiK nad rabalaM sateirav aratna nagnalisrep nakukalem
 kutnu laisnetop rulag 41 ini nagnalisrep iraD .hituP
 ,iggnit gnay aynlisah isnetop ,anerak nakgnabmekid

P gk 02 nairebmep nagned anamid 2O5  gniasreb tapad ah/
 narujna sisod nagned kupupid gnay luggnu sateirav nagned

P gk 08 2O /5  .ah  
 tagnas iggnit gnay nakupumep isneisife naiapacneP
 naruku ,tapet gnay arah rebmus nahilimep helo gnukudid
 uata ,tapet gnay nairebmep arac ,tapet gnay ritub

pmenep  kupup iskaer tafis nagned iauses tapet gnay nata
 nagned iauses tapet gnay nairebmep taas nad ,hanat nagned
 tapad hisam nakupumep isneisifE .namanat nahutubek
 nagned nial aratna ayapu iagabreb iulalem naktakgnitid

 naalolegnep ,igolonketoib ,kupup igolonket  ,arah ruad
 edotem naanrupmeynep ,kinagro nahab naalolegnep
 isadnemoker namajanep nad arah naaidesretek isaulave
 .namanat nagned hanat isanibmok kutnu nakupumep
 raseb aparebes nakutnenem kutnu naujutreb ini naitileneP

rebeb adap P kupup naanuggnep isneisife .ialedek rulag apa  

.2  edoteM nad nahaB  
 )UBB( amatU hineB ialaB id nakanaskalid ini naitileneP

ulaD ayaR nalaJ ,nayaragnaP risaP -  nayaragnaP risaP ulaD
 netapubaK iasubmaT natamaceK ,niamukilaT aseD 6 .mK
 nalub 4 amales nakanaskalid ini naitileneP .uluH nakoR

ad nalub ir  .0102 iraurbeF iapmas 9002 rebmetpeS  

 nakanuggnem nemirepske nagned nakukalid ini naitileneP
 2 irad iridret gnay lairotkaF kopmoleK kacA nagnacnaR
 5 malad )G( ialedek rulag halai amatrep rotkaF  .rotkaf

ulaG  ,DD 41 rulaG ,DE 31 rulaG : utiay farat  ,EB 91 r
 sisoD halada audek rotkaF .BA 11 rulaG ,CE 52 rulaG
 0 P kupuP apnaT :utiay farat 4 malad )P( rofsof kupup

P g 2,9( ah/PST gk 52 ,ah/gk 2O5  4,81( ah/PST gk 05  ,)tolp/
P g 2O5 P g 6,72( ah/PST gk 57 ,)tolp/ 2O5  nagneD ,)tolp/

anibmok 02 tapadret naikimed gnisam nad naukalrep is -
 tinu 06 tapadid aggnihes ,ilak 3 gnaluid naukalrep gnisam
 margorp nakanuggnem nagned sisilanaid ataD .naabocrep
 ,launaM resU SAS( 21.9 noisreV metsyS SAS kitsitats

.)4002  
 ,)TSH( agnubreb namanat rumu :itamaid gnay lebairaV

 assamoib  halmuj ,nenap rumu ,namanat iggnit ,namanat
 tobob ,namanat rep ijib halmuj ,namanat rep sanreb gnolop

.P napares isneisife ,P radak ,ijib 001  
 kutnU  ulrep akam P napares isneisife naktapadnem

 utiay namanat P napares ialin uluhad hibelret  nakutnetid
P radak   .namanat gnirek tareb nagned nakilakid namanat

 P napares isneisife nagnutihrep nakukalid ayntujnaleS
  tukireb iagabes )9791( repoS nad sdrahciR edotem nagned

: sumur nagned  

 
: anamiD  

PSE  P napares naneisifeek =  
pH  upid gnay namanat helo P napares ialin =  kup

)nat/g(  
psH   kupupid apnat namanat  helo P napares ialin =

)nat/g(  
P )nat/g( nakirebid gnay P kupup halmuj =  

 araces sisilanaid ini P napares isneisife atad ayntujnaleS
.kitsitats  

.3  nasahabmeP nad lisaH  

.1.3  )TSH( agnubreB namanaT rumU  

 magar kidis lisah iraD  ,ialedek rulag naadebrep ataynret
 nagned rulag aratna iskaretni nad ,P kupup nairebmep
 )TSH( agnubreb namanat rumu padahret P kupup
 aynsalej hibel kutnU .atayn kadit huragnep nakkujnunem

atar -  rulag aparebeb )TSH( agnubreb namanat rumu atar
kijasid  ialedek 1 lebaT adap na . 

.1 lebaT  ataR - tafsof kupup sisod aparebeb nairebmep adap ialedek rulag aparebeb )TSH( agnubreb namanat rumu atar  

 KUPUP SISOD  
RULAG  

ATARER  
DE 31  DD 41  EB 91  CE 52  BA 11  

ah/PST gk 0  a  76.92  a 33.92  a 00.13  a 00.92  a 33.03  a 78.92  
 52 ah/PST gk  a 33.92  a 33.92  ba 33.92  a 76.82  a 33.92  a 02.92  

ah/PST gk 05  a 76.82  a 33.92  ba 76.92  a 76.82  a 00.92  a 70.92  
ah/PST gk 57  a 76.82  a 00.92  b 76.82  a 00.92  a 76.82  a 08.82  

ATARER  A 80.92  A 52.92  A 76.92  A 38.82  A 33.92  
 akgnA - molok adap akgna  akgna nad amas gnay licek furuh helo itukiid gnay -  furuh helo itukiid gnay sirab adap akgna
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P radak   .namanat gnirek tareb nagned nakilakid namanat

 P napares isneisife nagnutihrep nakukalid ayntujnaleS
  tukireb iagabes )9791( repoS nad sdrahciR edotem nagned

: sumur nagned  

 
: anamiD  

PSE  P napares naneisifeek =  
pH  upid gnay namanat helo P napares ialin =  kup

)nat/g(  
psH   kupupid apnat namanat  helo P napares ialin =

)nat/g(  
P )nat/g( nakirebid gnay P kupup halmuj =  

 araces sisilanaid ini P napares isneisife atad ayntujnaleS
.kitsitats  

.3  nasahabmeP nad lisaH  

.1.3  )TSH( agnubreB namanaT rumU  

 magar kidis lisah iraD  ,ialedek rulag naadebrep ataynret
 nagned rulag aratna iskaretni nad ,P kupup nairebmep
 )TSH( agnubreb namanat rumu padahret P kupup
 aynsalej hibel kutnU .atayn kadit huragnep nakkujnunem

atar -  rulag aparebeb )TSH( agnubreb namanat rumu atar
kijasid  ialedek 1 lebaT adap na . 

.1 lebaT  ataR - tafsof kupup sisod aparebeb nairebmep adap ialedek rulag aparebeb )TSH( agnubreb namanat rumu atar  

 KUPUP SISOD  
RULAG  

ATARER  
DE 31  DD 41  EB 91  CE 52  BA 11  

ah/PST gk 0  a  76.92  a 33.92  a 00.13  a 00.92  a 33.03  a 78.92  
 52 ah/PST gk  a 33.92  a 33.92  ba 33.92  a 76.82  a 33.92  a 02.92  

ah/PST gk 05  a 76.82  a 33.92  ba 76.92  a 76.82  a 00.92  a 70.92  
ah/PST gk 57  a 76.82  a 00.92  b 76.82  a 00.92  a 76.82  a 08.82  

ATARER  A 80.92  A 52.92  A 76.92  A 38.82  A 33.92  
 akgnA - molok adap akgna  akgna nad amas gnay licek furuh helo itukiid gnay -  furuh helo itukiid gnay sirab adap akgna

.%5 farat adap TNB iju turunem atayn kadit adebreb amas gnay raseb  
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 namanat rumu awhab tahilret ,1 lebaT nakrasadreB
 kadit adebreb gnay lisah nakkujnunem )TSH( agnubreb
 tahilret tabmal gnilap gnay agnubreb namanat rumU .atayn
 adap tahilret tapecret gnay nad )TSH( 13 utiay EB 91 rulag

 91 rulag adaP .38.82 utiay CE 52 rulag  sisod akitek ,EB
 nakkujnunem ah/PST gk 57 idajnem naktakgnitid kupup
 nakgnidnabid tapec hibel agnubreb upmam rulag awhab
 52 kupup nairebmep taas adap nakgnadeS .kupupid kadit
 gnay huragnep nakkujnunem ah/PST gk 05 nad ah/PST gk

tapecek padahret salej kadit  .agnubreb namanat na  
 kadit BA 11 nad ,CE 52 ,DD 41 ,DE 31 rulag adaP
 padahret nakifingis ulalret gnay huragnep nakkujunem

agnep lisah mumu araces ipateT  .agnub nahubmutrep -
rulag nakkujnunem aguj natam -  hibel ialedek namanat rulag

bid akitek agnubreb tapec  nakgnidnabid P kupup nakire
 laH .atayn kadit adebreb nupiksem P kupup nakirebid kadit
 ,pukuc gnay hanat malad P rusnu naaidesretek ,agudid ini
 tapec hibel agnubreb ialedek namanat taubmem gnurednec
 .alup kaynab hibel gnay agnub halmuj naklisahgnem nad

usnU  ,nietorp halmujes nakutnebmep malad narepreb P r
mep tapecrepmem ,isaripser nad isalimisa utnabmem -

akutnebmep  sesorp rasebrepmem atres naagnub  agnub n
 aggniL( gnolop idajnem nad   ;8991 ,onosraM

 aguj agnubreb rumu naadebreP .)3002 ,onegiwojdraH
o ihuragnepid  ,ialedek namanat nahubmutrep epit hel

 ialedek anamid  etanimreted  adap irad agnubreb tapec hibel
 ialedek  etanimretedni )2002 ,otparpuS( . 

.2.3  )marg( namanaT assamoiB  

 nairebmep ,rulag naadebrep ataynret magar kidis lisah iraD
ad rulag aratna iskaretni nad P kupup  P kupup sisod n

 rumu namanat assamoib padahret atayn kadit huragnepreb
atar aynsalej hibel kutnU .irah 53 -  aparebeb assamoib atar

2 lebaT adap nakijasid  ialedek rulag . 
 mumu araces awhab tahilret ,natamagnep lisah iraD

 nad kupup nairebmep  assamoib padahret rulag naadebrep
.atayn kadit adebreb TSH 53 ialedek rulag aparebeb  

rulag assamoib aynatayn kadit adebreB -  ini ialedek rulag
 lasareb ini rulag aumes anerak P kupup nairebmep nagned
 epytoneg nad rabalaM epytoneg nagnalisrep lisah irad

 sapiK rulaG .hituP -  gnay tafis ikilimem ini ialedek rulag
P nahutubek hadner -  ucapid alibapa naikimed nagneD .ayn

 PST ah/gk 57 iapmas P kupup nairebmep nagned aguj
 ini laH .itrareb gnay naadebrep nakkujnunem naka kadit

 pukuc irad nimrecret  assamoib ialin iggnit ag rul -  ini rulag  
 kadit adebreb nupiksem ,ah/PST gk 52 kupup irebid akitek

 .atayn   
 nakkujnunem ini rulag ,BA 11 rulag nagned adebreB
 kupup nakirebid taas adap lamitpo fitategev nahubmutrep
 P arah nahabmat aynada agudid ini laH .ah/PST gk 05

nakupumep iulalem  P nakbabeynem  PST -  id aidesret
 )6991( namsO tapadnep turuneM .takgninem hanat malad
 fitaler halmuj malad nakulrepid P arah nahabmat awhab
 kupup nairebmep nagned ihunepret tapad gnay ,kaynab
 nahal adap amaturet ,ialedek fitategev nahubmutrep kutnu

des gnay  gnaruk gnay nahal/arah rusnu gnudnagnem tiki
rubus  tagnas gnay ini naabocrep nahal aynlah itrepes ,

P radak hadner - )mpp 66,3( aynaidesret . 
 assamoib nakkujnunem CE 52 nad DE 31 rulag adaP
 nakirebid kadit namanat taas tahilret rasebret namanat

piksem ,P kupup  gnay nagned atayn kadit adebreb nu
rulag raka litnib naupmamek agudid ini laH .kupupid -  rulag

.2 lebaT   ataR -  aparebeb nairebmep tabika ialedek rulag aparebeb )marg(  assamoib atar tafsof kupup sisod  

 SISOD
 KUPUP  

RULAG  
ATARER  

DE 31  DD 41  EB 91  CE 52  BA 11  
ah/PST gk 0  a 83.81  a 59.81  a 47.71  a 47.91  a 77.21  a 25.71  

ah/PST gk 52  a 12.71  a 48.02  a 28.12  a 41.71  a 93.61  a 86.81  
ah/PST gk 05  a 11.81  a 36.71  a 79.02  a 34.51  a 79.61  a 28.71  
ah/PST gk 57  a 42.51  a 39.51  a 36.31  a 37.51  a 86.11  a 44.41  

ATARER  A 42.71  A 43.81  A 45.81  A 10.71  A 54.41   
akgnA - akgna nad amas gnay licek furuh helo itukiid gnay molok adap akgna -  furuh helo itukiid gnay sirab adap akgna

 amas gnay raseb .%5 farat adap TNB iju turunem atayn kadit adebreb  

.3 lebaT  ataR - tafsof kupup sisod aparebeb nairebmep adap ialedek rulag aparebeb )mc( namanat iggnit atar  

 SISOD
 KUPUP  

RULAG  
ATARER  

DE 31  DD 41  EB 91  CE 52  BA 11  
ah/PST gk 0  a 37.97  a 05.18  a 49.28  a 06.36  a 16.85  a 82.37  

ah/PST gk 52  a 65.28  a 66.47  a 50.07  a 44.37  a 76.16  a 84.27  
ah/PST gk 05  a 11.56  a 87.08  a 95.77  a 87.56  a 73.07  a 29.17  
ah/PST gk 57  a 87.86  b 87.36  a 16.37  a 27.66  a11.16  a 08.66  

ATARER  A 40.47  A 81.57  A 50.67  A 93.76  A 49.26   
akgnA - akgna nad amas gnay licek furuh helo itukiid gnay molok adap akgna -  furuh helo itukiid gnay sirab adap akgna

.%5 farat adap TNB iju turunem atayn kadit adebreb amas gnay raseb  
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N isaskif malad ini namanat  .2  )8002( otnawrasidA turuneM
N isaskif sesorp malad narepreb tagnas raka litnib 2  gnay

rep natujnalek kutnu namanat nakhutubid tagnas -
ut .aynnahubm  

.3.3  )mc( namanaT iggniT  

 ,ialedek rulag naadebrep ataynret magar kidis lisah iraD
 nagned rulag aratna iskaretni nad ,P kupup nairebmep
 huragnep nakkujnunem namanat iggnit padahret P kupup

atar aynsalej hibel kutnU .atayn kadit -  namanat iggnit atar
.3 lebaT adap nakijasid ialedek rulag aparebeb  

 nairebmep awhab nakkujnunem natamagnep lisaH
 atayn kadit adebreb ialedek rulag aparebeb adap P kupup
 rasikreb namanat iggnit atareR .namanat iggnit padahret

t gnilap gnay rulaG .mc 50.67 iapmas mc 49.26 aratna  iggni
 gnilap gnay nakgnades mc 49.28 utiay EB 91 rulag halada
 agudid ini laH .mc 16.85 utiay BA 11 rulag halada kednep
 nakutnenem tagnas kudni namanat irad kiteneg huragnep
 )6991( natikaL turunem ,uti nialeS .namanat iggnit

nat nahubmutrep awhab nakataynem  sesorp halada nama
 naknimrecnem emsinagro utaus irad naruku aynhabmatreb
 nakbabesid ini nahabmaneP .amsalpotorp aynhabmatreb
 iggnit itrepes namanat nagro naruku aynhabmatreb helo
 gnay namanat emsilobatem irad tabika iagabes namanat

 rotkaf helo ihuragnepid  namananep haread id nagnukgnil
 rotkaF .hanat malad isirtun nad irahatam ranis ,ria itrepes
 halada nial aratna namanat iggnit ihuragnepmem gnay nial
 gnay ialedek namanaT .tubesret namanat nahubmutrep epit

 nahubmutrep ikilimem etanimreted   nagned nakkujnutid
 ialum namanat haletes igal hubmut kadit gnay gnatab

 epit gnatab nahubmutrep aratnemes ,agnubreb edni -
etanimret  nupualaw ,hubmut hisam namanat gnatab kucup ,

.)5002 ,otnawrasidA( agnubreb ialum namanat  
adaP   padahret kupup nairebmep aguj tahilret ,3 lebaT

nep   kadit nupiksem ,isairavreb namanat iggnit nahabma
 ikilimem DD 41 rulag nad EB 91 rulag adaP .nakifingis
 kupup id apnat akitek lamitpo hibel gnay iggnit
 nad DE 31 rulag aratnemeS .nial gnay rulag nakgnidnabid

 lamitpo hibel gnay iggnit ikilimem CE 52 rulag  adap
 hibel BA 11 rulaG nakgnades ,ah/PST gk 52 naukalrep
 gk 05 idajnem naktakgnitid naukalrep akitek lamitpo
 helo nakbabesid anerak agudid ini naadebreP .ah/PST
 tapadnep turuneM .nagnukgnil rotkaf nad kiteneg rotkaf

 rendarG kkd  ad nahubmutrep awhab ,)1991( mekrep n -
 nad kiteneg rotkaf helo nakiladnekid namanat nagnab

 iggnit awhab nakataynem )7991( daysaR .nagnukgnil
atar ialin hawab id adareb gnay namanat -  gnay isalupop atar

 kutnu kudni namanat iagabes nakanugid tapad itamaid
et nahat gnay namanat naklisahgnem .nahaberek padahr  

.4.3  )TSH( nenaP rumU  

 ,ialedek rulag awhab ataynret magar kidis lisah iraD
 P kupup nagned rulag aratna iskaretni ,P kupup nairebmep
 kadit huragnep nakkujnunem )TSH( nenap rumu padahret

atar aynsalej hibel kutnU .atayn -  )TSH( nenap rumu atar
beb 4 lebaT adap nakijasid ialedek rulag apare . 

 ,DD 41 ,DE 31  rulag ,natamagnep lisah nakrasadreB
 kadit P kupup nakirebid akitek CE 52 nad ,EB 91
 akitek nakgnidnabid nenap rumu natapecrep nakkujnunem

mep ,BA 11 rulag adap nakgnadeS .P kupup nakirebid -
mem upmam ah/PST gk 57 kupup sisod naireb -  tapecrep

 nikames aguj tahilid tapad nad nenap rumu  naktakgnitid
 .nenapid namanat alup tapec nikames akam ,kupup sisod
 ,namanat paresid P rusnu kaynab nikames agudid ini laH

tapec nikames naka akam   aggniL .nenapid tapad namanat
 nad   nakatagnem 3002 ,onegiwojdraH ;8991 ,onosraM

p malad narepreb P rusnu awhab  halmujes nakutnebme
 tapecrepmem ,isaripser nad isalimisa utnabmem ,nietorp
 nakutnebmep sesorp rasebrepmem atres naagnubmep

 .gnolop idajnem agnub  
 BA 11 rulag atarer adap tahilret amalret nenap rumU
 nakatakid tapaD .CE 52 rulag adap tahilret tapecret nad

ab  nad lisah naktakgninem tapad kupup nairebmep ,awh
 esatnesrep nagned iatresid gnay namanat satilauk
 awhab nakisakidniid ini laH .iggnit gnay nagnatamek
 anerak nenapid tapec utnet muleb agnubreb tapec namanat

asam ayngnajnap hibel  laW turuneM .ijib naisignep oyu  
kkd   amaturet ,hanat P naaidesretek ayntakgninem  ,)6002(

 ,nakupumep iulalem tafsof nahabmanep aynada nakbabesid
 nikames nakirebid gnay kupup narakat iggnit nikames

.hanat malad id aynnaaidesretek alup takgninem  
 awhab aguj tahilret ,4 lebaT nakrasadreB  mumu araces

 nakirebid akij tapec hibel gnurednec ini rulag nenap rumu
 .atayn kadit nupiksem ,kaynab nikames gnay P kupup
 kupup nairebmep naukalrep irebid kadit gnay rulag paiteS
 amal gnay nenap rumu nagnurdnecek ikilimem P

rep nakirebid nagned nakgnidnabid  nairebmep naukal
.P kupup  

 tapad nakirebid gnay PST sisod natakgnineP
 tapad gnay hanat malad id P naaidesretek naktakgninem

.4 lebaT  ataR - tafsof kupup sisod aparebeb nairebmep adap ialedek rulag aparebeb )TSH( nenap rumu atar  

 SISOD
 KUPUP  

RULAG  
ATARER  

DE 31  DD 41  EB 91  CE 52  BA 11  
ah/PST gk 0  a 00.201  a 76.201  a 33.401  a 76.101  a 33.401  a 00.301  

ah/PST gk 52  a 76.101  a 33.201  a 00.201  a 76.001  ba 33.301  a 00.201  
ah/PST gk 05  a 76.001  a 76.201  a 33.201  a 00.101  ba 00.201  a 37.101  
ah/PST gk 57  a 33.101  a 76.101  a 00.101  a 33.101  b 33.001  a 31.101  

ATARER  A 24.101  A 33.201  24.201  A A 71.101  A 05.201   
akgnA - akgna nad amas gnay licek furuh helo itukiid gnay molok adap akgna -  furuh helo itukiid gnay sirab adap akgna

.%5 farat adap TNB iju turunem atayn kadit adebreb amas gnay raseb  
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rep ucamem isgnufreb rofsoF .namanat helo paresid -
 ujal tapecrepmem ,PTA nakutnebmep ,raka nahubmut

tof naklisahgnem gnay sisetnisotof  ini lisah nad tatniso
 gnolop itrepes amirenep nagro ek nakisakolsnartid naka
 tahilret ini laH .lawa hibel nenap rumu nakbabeynem nad
 hibel ah/PST gk 57 naukalrep irebid gnay BA 11 rulag irad
 irebid apnat nagned nakgnidnabid aynnenap rumu tapec

.naukalrep  

.5.3  J namanaT rep sanreB gnoloP halmu  

 nad ialedek rulag awhab ataynret magar kidis lisah iraD
 nakkujnunem kupup nagned rulag aratna iskaretni
 rep sanreb gnolop halmuj padahret atayn tagnas huragnep
 kadit huragnepreb P kupup nairebmep nakgnadeS .namanat

ret atayn  kutnU .namanat rep sanreb gnolop halmuj padah
atar aynsalej hibel -  namanat rep sanreb gnolop halmuj atar

5 lebaT adap nakijasid ialedek rulag aparebeb . 
 ihuragnepmem kadit P kupup nairebmep mumu araceS
 tahilid akij numaN .nakifingis araces sanreb gnolop halmuj

gnisam adap -  napares naadebrep ada tahilret ,rulag gnisam
 ,BA 11 nad DE 31 rulaG .nakanugid gnay P sisod adap

it  nairebmep padahret kiab gnay nopser nakkujnunem kad
 habmanem kadit P kupup nahabmanep anamid P kupup
 adaP .atayn araces namanat adap sanreb gnolop halmuj
 anamid amas gnay nopser tahilret ,EB 91 nad DD 41 rulag

 kupupid akitek habmatreb sanreb gnolop halmuj  gk 52
 kupup sisod akitek gnarukreb aynhalmuj nad ah/PST
 .ah/PST gk 57 nad ah/PST gk 05 idajnem naktakgnitid
 57 iapmas kupup nairebmep ,CE 52 rulag adap nakgnadeS
 gnolop halmuj nahabmanep nakkujnunem ah/PST gk

hab nakatakid asib ini laH .atayn araces sanreb  araces aw
 halmuj naktakgninem tapad kupup nairebmep nahurulesek
 adapek gnutnagret aguj ipatet ,namanat sanreb gnolop
 gnay gnolop halmuj )2002( otparpuS turuneM .rulag
 ,sateirav gnutnagret ,isairavreb namanatrep kutnebret

A .manat karaj nad ,hanat narubusek  )8002( otnawrasid
awhab nakataynem   nenapid tapad gnay gnolop halmuj

02 rasikreb -  adap gnutnagret ,namanatrep gnolop 002
 isidnok nagnukud nad manatid gnay ialedek sateirav

.hubmut nagnukgnil  
 ,awhab aguj nakatakid tapad natamagnep lisah iraD

almuj nakutnebmep  aguj ialedek namanat adap gnolop h
 namanat adap agnub nakutnebmep irad sapelret kadit
 idajnem kutnebret agnub aumes kadit nupiksem ,ialedek
 halmuj awhab nakataynem )8002( otnawrasidA .gnolop
 rasikreb aynasaib ,isairavreb ialedek namanat adap agnub

4 aratna 0-  imalagnem aynmumu adap nad agnub 002
 nakotnoreK  .aynnahubmutrep asam hagnet id nakotnorek
 aparebeb helo ihuragnepid ini ialedek namanat adap agnub
 itrepes nagnukgnil rotkaf nad kiteneg rotkaf utiay rotkaf

 malad id arah rusnu nad nagnirekek ,najuh haruc  .hanat
 namanat adap P awhab nakatagnem )5002( itnaiflE
 kadit raga imarej taukrepmem kutnu aynaratnaid narepreb

mep ,namanat satilauk ikiabrepmem ,haber hadum -
 padahret nahat atres ,ijib nad haub ,agnub nakutneb

id P arah rusnu )6991( namsO turuneM .tikaynep  nakulrep
 gnay ialedeK .ijib nad gnolop nakutnebmep sesorp kutnu
 naklisahgnem aynmumu adap rubus hanat adap manatid

001 aratna - .nohop/gnolop 002  
 isgnufreb P ,)8002( onosraM nad aggniL turuneM
 halmujes nakutnebmep kutnu hatnem nahab iagabes

.5 lebaT  ataR - tafsof kupup sisod aparebeb nairebmep adap ialedek rulag aparebeb namanat rep sanreb gnolop halmuj atar  

 SISOD
 KUPUP  

RULAG  
ATARER  

DE 31  DD 41  EB 91  CE 52  BA 11  
ah/PST gk 0  a 00.22  b 76.32  b 33.91  b 00.12  a 00.02  a 02.12  

ah/PST gk 52  a 00.12  a 00.05  a 76.93  b 76.22  a 76.61  a 00.03  
ah/PST gk 05  a 76.42  ba 76.53  b 00.02  ba 76.03  a 33.52  a 72.72  
ah/PST gk 57  a 00.82  b 76.13  b 33.91  a 33.63  a 33.51  a 31.62  

ATARER  BA 29.32  A 52.53  BA 85.42  BA 76.72  B 33.91   
akgnA -  itukiid gnay molok adap akgna akgna nad amas gnay licek furuh helo -  furuh helo itukiid gnay sirab adap akgna

.%5 farat adap TNB iju turunem atayn kadit adebreb amas gnay raseb  

.6 lebaT  ataR - tafsof kupup sisod aparebeb nairebmep adap ialedek rulag aparebeb namanatrep ijib halmuj atar  

 SISOD
 KUPUP  

RULAG  
ATARER  

DE 31  DD 41  EB 91  CE 52  BA 11  
ah/PST gk 0  a 76.66  b 33.87  b 33.85  a 76.76  a 76.36  a 39.66  

ah/PST gk 52  a 76.75  a 76.521  a 00.011  a 76.96  a 00.35  a 02.38  
ah/PST gk 05  a 00.57  ba 33.601  b 33.26  a 33.98  a 76.96  a 35.08  

 gk 57 ah/PST  a 00.57  b 33.98  b 76.75  a 33.99  a 76.14  a 06.27  
ATARER  BA 85.86  A 29.99  BA 80.27  BA 05.18  B 00.75   

akgnA - akgna nad amas gnay licek furuh helo itukiid gnay molok adap akgna -  furuh helo itukiid gnay sirab adap akgna
 kadit adebreb amas gnay raseb .%5 farat adap TNB iju turunem atayn  
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;utnetret nietorp   atres ;nasafanrep nad isalimisa utnabmem
 .haub nad ijib nakasamep ,naagnubmep tapecrepmem

 apkayN kkd  mem P kupup awhab nakataynem )8891( -
 igrene awabmep iagabes gnusgnal nanarep nakireb
 gnay igrene ignarugnem naka P tahak gnay hanat aggnihes

fsnartid tapad  licekrepmem naka ini lah ,namanat helo re
 ini tatnisotof ayngnarukreB .naklisahid gnay tatnisotof ujal
 anerak apmah gnay gnolop aynkaynab naktabikagnem

.ialedek sanreb gnolop naisignep malad igrene nagnarukek  

.6.3   namanaT rep ijiB halmuJ  

magar kidis lisah iraD   nad ialedek rulag awhab ataynret
 nakkujnunem P kupup nagned rulag aratna iskaretni aguj
 .namanat rep ijib halmuj padahret atayn tagnas huragnep
 huragnep nakkujnunem P kupup nairebmep nakgnadeS

atar aynsalej hibel kutnU .atayn kadit -  ijib halmuj atar
natrep .6 lebaT adap nakijasid ialedek rulag aparebeb nama  

 awhab ataynret ,BA 11 nad ,CE 52 ,DE 31 rulag adaP
 natakgninep nakkujnunem kadit P kupup nairebmep
 halmuj takgninem DD 41 rulaG .namanat rep ijib halmuj
 ah/PST gk 05 kupup nairebmep iapmas aynnamanatrep ijib

h/PST gk 57 idajnem naktakgnitid kupup akij ipat  halmuj a
 nagned atayn kadit adebreb nad gnarukreb namanat rep ijib
 atarer nagnidnabrep adaP  .kupup nakirebid kadit gnay
 ijib halmuj nagned rulag awhab aguj tahilret namanat rulag
 29.99 utiay DD 41 rulaG adap tahilret iggnitret namanatrep

hadneret nad ijib   .ijib 75 utiay BA 11 rulaG adap tapadret
 ikilimid gnay gnolop halmuj nagned nagnubuhreb ini laH
 naka aynasaib namanat ijib aynkaynaB .ialedek namanat
 hadhaW turuneM .helorepid iskudorp lisah ihuragnepmem

kkd   licek hibel gnay namanatrep ijib halmuj )6991(  irad
 kadit gnay ialedek malad ek gnologret ,ritub 001
 gnay ialedek iskudorp naklisahgnem kutnu isnetopreb
 surah aynitra laedi surah aguj ijib aynkaynab ipateT .iggnit
 gnay ijib halmuj anerak ijib naruku nakgnabmitrepmem

 naktabikagnem gnires kaynab ulalret  idajnem ijib naruku
.licek  

 rulag awhab nakkujnunem aguj natamagnep lisaH
 halmuj nahabmatrep nakkujnunem hibel ialedek namanat
 irad tahilreT .kupup naukalrep irebid akitek kiab gnay ijib
 naklisahgnem EB 91 nad DD 41 rulag ,nakijasid gnay atad

ay ijib halmuj  52 naukalrep irebid akitek kaynab hibel gn
 aynijib halmuj kaynab hibel CE 52 rulaG .ah/PST gk
 DE 31 rulag nakgnadeS .ah/PST gk 57 naukalrep nagned
 irebid akitek aynijib halmuj kaynab hibel BA 11 nad
 ialedek agudid ini laH .ah/PST gk 05 naukalrep

akhutubmem  ipatet ,kaynab fitaler gnay halmuj malad P n
 gnolop halmuj helo ihuragnepid aguj ijib nahabmatrep aguj
 ,)1991( nolobupmaT turuneM .naklisahid gnay sanreb
 kaynab fitaler gnay halmuj malad P nakhutubmem ialedek

 .nahubmutrep gnajnapes nakhutubid P anerak  

.7.3  boB )marg( ijiB 001 to  

 ialedek rulag awhab ataynret magar kidis lisah iraD
 001 tobob padahret atayn huragnep nakkujnunem  .ijib

 rulag aratna iskaretni nad kupup nairebmep nakgnadeS
 padahret atayn kadit huragnep nakkujnunem kupup nagned

atar aynsalej hibel kutnU .ijib 001 tobob -  001 tobob atar
7 lebaT adap nakijasid ialedek rulag aparebeb ijib . 

whab nakkujnunem natamagnep lisaH  nairebmep ,a
 kadit BA 11 nad ,EB 91 ,DD 41 rulag adap P kupup
 DE 31 rulag adaP .namanat ijib 001 tobob nakhabmanem
 nakirebmem ah/PST gk 52 kupup nairebmep ,CE 52 nad
 kupup sisod akitek nad ijib 001 tobob nahabmanep

eb kadit ah/PST gk 57 iapmas naktakgnitid  nagned adebr
 huragnep helo nakbabesid agudid ini laH .kupupid apnat
 hanat sisilana lisah irad iraD .hanat isidnok nad kiteneg
 nad )24,4( masam tagnas hanat Hp ataynret naabocrep

eynem tapad gnay  )%55,85( iggnit tagnas lA nahunejek -
sid tilus P rusnu nakbab  turuneM .namanat helo pare

 malad P nakhutubmem ialedek ,)1991( nolobupmaT
 gnajnapes nakhutubid P anerak kaynab fitaler gnay halmuj
 aynada )1991( ilmaR turunem nakgnadeS .nahubmutrep
 naadebrep helo nakutnetid aguj lisah ayad naadebrep

usnu pareynem sateirav  esaf nad namanat rumu ,arah r
 .nahubmutrep  

gnisam iraD -  iggnitret ijib 001 tobob ,rulag gnisam
 tahilret hadneret nad 86.31 utiay BA 11 rulaG adap tahilret
 001 tareb isairav aynadA .53.11 utiay DE 31 rulag adap

gnisam naupmamek anerak ini ijib -  rulag gnisam  ialedek
adebreb gnay -  limaK .ialedek ijib naklisahgnem malad adeb

 ijib tareb aynhadner iggnit awhab nakataynem )6991(
 gnay gnirek nahab ayntikides uata kaynab gnutnagret
 gnay neg helo ihuragnepid gnay ijib malad id tapadret

nes uti namanat malad id tapadret .irid  
 apkayN kkd  mem P awhab nakataynem )8891( -  nakireb

 iggnitrepmem nad nahubmutrep padahret huragnep
 .ijib tareb nad gnirek nahab tareb atres namanat iskudorp
 namanat les malad id tapadret kaynab nakbabesid ini laH

tinu apureb - kapurem gnay aditoelkun tinu  gnay nataki na
 narepreb gnay AND nad ANR iagabes P gnudnagnem
 .namanat les nagnabmekrep nad nahubmutrep malad

.7 lebaT  ataR - tafsof kupup sisod aparebeb nairebmep adap ialedek rulag aparebeb )marg( ijib 001 tobob atar  

 SISOD
 KUPUP  

RULAG  
ATARER  

DE 31  DD 41  EB 91  CE 52  BA 11  
ah/PST gk 0  b 72.01  a 10.31  a 84.31  b 3.11  a 91.31  a 52.21  

 gk 52 ah/PST  a 42.31  a 80.21  a 21.31  a 44.31  a 72.41  a 12.31  
ah/PST gk 05  b 57.01  a 91.21  a 21.31  b 37.01  a 04.41  a 32.21  
ah/PST gk 57  b 21.11  a 89.21  a 19.21  b 71.01  a 88.21  a 10.21  

ATARER  B 53.11  BA 65.21  BA 41.31  B 14.11  A86.31   
akgnA -  molok adap akgna akgna nad amas gnay licek furuh helo itukiid gnay -  furuh helo itukiid gnay sirab adap akgna
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 kadit namanat les nagnabmekrep nad nahubmutrep malaD
 gnay K nad N arah rusnu natabilretek irad sapelret

 N rusnU .amas gnay sisod nagned nakirebid  narepreb
 naktakgninem ,nietorp radak naktakgninem malad gnitnep
 iggnitrepmem nad ,hanat malad id emsinagroorkim
 P aynnial arah rusnu pareynem kutnu namanat naupmamek
 asetnis malad narepreb tubesret rusnu audek anamid ,K nad

itap isakolsnart nad tardihobrak   ijib naisignep aggnihes
.kiab nagned nalajreb ialedek namanat adap  

 nakadebid tapad ialedek ,aynijib naruku nakrasadreB
 001 tareb akij licek ijibreb utiay ,kopmolek agit idajnem

6 ijib - 11 ijib 001 tareb akij gnades ijibreb ,g 01 -  nad ,g 21
kij raseb ijibreb 31 ijib 001 tareb a -  ,niddurhcaF( g 81

 gnay ialedek rulag awhab tahilret ataynreT ,)0002
gnisam nakanugid -  iapmas gnades ijib narukureb gnisam

 ijib naruku nagned DD 41 nad BA 11 ,EB 91 rulaG .raseb
,raseb ijibreb pitoneg kusamret ijib 001 rep g 21 irad raseb  

.gnades ijibreb nakirogetakid aynnial rulag nakgnades  

.8.3  )gm( P radaK  

 nakupumep awhab ataynret magar kidis sisilana lisah iraD
 P kupup nagned rulag aratna iskaretni nad ialedek rulag ,P
 nagniraj id P radaK padahret atayn kadit huragnepreb

 kutnU .namanat atar aynsalej hibel -  adap P radak atar
8 lebaT adap nakijasid ialedek rulag aparebeb nagniraj . 

 tahilret ,8 lebaT nakrasadreB  ,DE 31 rulag adap awhab
matreb nakkujnunem kadit  BA 11 nad ,CE 52 ,DD 41 -

 idajnem kupup sisod natakgninep padahret P radak aynhab
 tapaD .ah/PST gk 57 nad ,ah/PST gk 05 ,ah/PST gk 52
 rulag tapmeek padahret kupup nairebmep awhab nakatakid

bmem naka kadit ini  adap P radak nahabmat nakire
 kudni namanat kiteneg huragnep ,agudid ini laH .namanat
 nikameS .namanat P radak nakutnenem tagnas rulag adap
 naka akam P rusnu pareynem malad namanat rulag kiab

.naktapadid gnay P radak halmuj alup kaynab nikames  
91 rulag adaP   habmatreb P radaK halmuj ataynret ,EB

 .ah/PST gk 05 idajnem naktakgnitid kupup sisod akitek
 ah/PST gk 52 idajnem kupup sisod natakgnineP
 igal naktakgnitid akitek ,P radak nanurunep nakkujnunem
 ilabmek nad kian P radak tahilret ah/PST gk 05 idajnem

k nurut  lisah iraD .ah/PST gk 57 idajnem naktakgnitid akite
P awhab tahilret ,naabocrep hanat sisilana -  aidesret

med nagned ,)mpp 66,3( hadner tagnas gnologret i  naik
 halet ah/PST gk 05 sisod nagned kupup nakirebid  alibapa

nadeS .kiab gnay  P napareynep naknimrecnem  ada nakg

 helo  P napareynep ayntakgninem  kadit  nagnurednecek
rulag -  rulag namanat  ialedek  EB 91 rulag adap nakhab nad ,

 nagned atayn kadit araces P napares nanurunep tahilret
 ,ah/PST gk 57 idajnem P kupup nairebmep naktakgnitid

hadum nakbabesid nanikgnumek snartid P rusnu ayn -
 arah aggnihes ,)ijib( namanat fitareneg naigab ek nakisakol
 eD turuneM .tikides imarej malad isalumukaret gnay P
 namanat malad arah rusnu satilibom naturu ,)1891( attaD

.aC > K > gM > S > N > P halada  
tarer awhab tahilret aynmumu araceS  adap P radak a

gnisam -  P naaidesreteK .atayn kadit adebreb rulag gnisam
 iric nad tafis helo ihuragnepid tagnas namanat kutnu
 gnay lA nahunejek ikilimem gnay hanaT .iridnes aynhanat
 P rusnu nakbabeynem naka  )% 55,85( iggnit  tagnas

rusnu helo takiret kaynab   P naaidesretek aggnihes ,lA
 masam tagnas gnay Hp uti nialeS .tikides namanat kutnu
 ini laH .namanat paresid tilus P rusnu taubmem )24,4(
 awhab )3002( onegiwojdraH tapadnep nagned nalajes

6 Hp adap namanat paresid hadum gnilap P rusnu -  ,7
ab lA rusnu gnades  adaP .masam hanat adap tapadret kayn

reb hanat -  noi nagned iskaereb naka P ,)masa( hadner Hp
.)lA( muinimulA nad )eF( iseB    naka ini iskaeR

 rakus gnay tafsof muinimula nad tafsof iseb kutnebmem
 helo nakanugid tapad kadit aggnihes ria malad id tural

.namanat      Hp nakitahrepmem apnat ,naikimed nagneD
 igab huragnepreb naka kadit tafsof nakupumep hanat

.namanat nahubmutrep  

.9.3  )%( P napares isneisifE  

 ,P kupup nairebmep awhab ataynret magar kidis lisah iraD
 P kupup nagned ialedek rulag aratna iskaretni nad
 .P napares isneisife padahret atayn kadit huragnepreb

atar aynsalej hibel kutnU -  aparebeb P napares isneisife atar
9 lebaT adap nakijasid ialedek rulag . 

 nairebmep awhab naktahilrepmem natamagnep lisaH
 rulag aparebeb helo P napares isneisife padahret kupup

k  akitek ,DE 31 rulag adaP .atayn kadit adebreb ialede
 gk 57 nad ah/PST gk 05 sisod nagned kupup nakirebid
 pareynem tapad kadit rulag awhab naktahilrepmem ah/PST
 awhab tahilret ,DD 41 rulag adaP .kiab nagned P kupup

 ah/PST gk 52 irad kupup sisod natakgninep  gk 05 idajnem
 nagnidnabrep naktahilrepmem ah/PST gk 57 nad ah/PST
 naktakgnitid nikames ,P napareynep padahret surul gnay
 kadit nupiksem P napares raseb nikames akam kupup sisod
 EB 91 rulag adaP .atayn adebreb gnay napares nakkujunem

.8 lebaT  ataR - tafsof kupup sisod aparebeb nairebmep adap ialedek rulag aparebeb )gm( P radak atar  

 SISOD
 KUPUP  

RULAG  
ATARER  

DE 31  DD 41  EB 91  CE 52  BA 11  
gk 0  ah/PST  a 231.0  a 122.0  ba 091.0  a 811.0  a 142.0  a 081.0  

ah/PST gk 52  a 452.0  a 902.0  b 890.0  a 461.0  a 491.0  a 481.0  
ah/PST gk 05  a 091.0  a 802.0  a 652.0  a 491.0  a 072.0  a 422.0  
ah/PST gk 57  a 171.0  a 152.0  ba 551.0  a 502.0  a 523.0  a 222.0  

ATARER  A 781.0  A 322.0  A 571.0  A 071.0  A 852.0   
akgnA - akgna nad amas gnay licek furuh helo itukiid gnay molok adap akgna -  furuh helo itukiid gnay sirab adap akgna
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 nakkujnunem ,BA 11 nad  rulag aynnetsisnok kadit awhab
 akitek ,tahilret ini laH .kupup sisod natakgninep padahret
 esatnesrep ah/PST gk 05 idajnem naktakgnitid sisod
 idajnem ilabmek naktakgnitid akitek nad iggnit aynnapares

.P pareynem upmam kadit rulag ah/PST gk 57  
ag mumu araceS  ikilimem BA 11 nad CE 52 rul

 nakgnidnabid kiab hibel gnay P napares naupmamek
 agudid ini laH .EB 91 nad ,DD 41 ,DE 31 rulag nagned
 rusnu pareynem kutnu BA 11 nad CE 52 rulag naupmamek
 ,DD 41 ,DE 31 rulag nagned nakgnidnabid kiab hibel P

ada ayaD .EB 91 nad  nad ,hanat Hp ,namanat isatp
 P napares nakutnenem tagnas aguj hanat lA nahunejek
 awhab nakataynem )1891( attaD eD ,uti nialeS .namanat
 kupup isneisife takgnit apagnem nanikgnumek aud ada

arah ,amatreP .iapacret kadit -  kaynab kadit kupup arah
namanat paresid  kadit kupup nairebmep utkaw anerak ,

 aynhabureb uata ,kupup natapmenep halas aynidajret ,tapet
arah -  nupualaw ,audeK .aidesret kadit idajnem kupup arah

 kutnu nakanugid kadit arah ,namanat paresid kupup arah
rotkaf aynada hisam  tabika ijib nakutnebmep - otkaf  r

 ,ria nagnarukek aynlasim ,namanat nahubmutrep satabmep
 naiapacneP .aynnial arah rusnu isneisifed uata ,ayahac
 nahilimep helo gnukudid iggnit gnay nakupumep isneisife
 arac ,tapet gnay ritub naruku ,tapet gnay arah rebmus

apmenep uata ,tapet gnay nairebmep  iauses tapet gnay nat
 taas nad ,hanat nagned kupup iskaer tafis nagned

.namanat nahutubek nagned iauses tapet gnay nairebmep  
 inayruN kkd  ife awhab nakatagnem )0002( -  kupup isneis

 aynah hadner tagnas aynmumu masam hanat adap rofsoF
01 ratikes - lmujes irad %51  ,nakirebid gnay P kupup ha

 8 aynah nakatagnem   nakhab )0991( idrapeoS gnades -
 ,namanat paresid nakirebid gnay tafsof irad %31
 isneisife aynhadner tahileM .hanat takiid aynhibeles
 aynnaataynek nad ,)9 lebaT( ini naitilenep adap P napares

nekid tafsof rusnu  malad libom kadit gnay arah iagabes la
 tapad P nakupumep raga itasaisnem ulrep akam ,hanat
 hocek tasais awhab nakatagnem )0991(  idrapeoS .neisife

em kutnu nakukalid tapad nikgnum gnay -  naktakgnin
 nakirebmem kadiT )1( : utiay ,tafsof nakupumep isneisife

pup  ipatet  PST kutneb malad masam hanat adap P ku
tafsof aneraK )2( .)AFB( mala tafsof nautab kutneb malad  
 tafsof kupup akam ,libom kadit gnay arah iagabes lanekid
 gnay hanat malad nad raka natakedreb naktapmetid surah

 )3( .babmel naadaek malad adareb ulales  tafsof kupuP
 malad naktapmetid ipatet ,aynnairebmep rabesid kadit
 ,nial arah nakirebmeM )4( .hanat malad satabret tapmet
 hanat uata tafsof pareynem upmam hibel namanat raga

 gnasgnarem tapad gnay araH .tafsof takignem kadit
egortin itrepes ,raka nahubmutrep  nad ,gnareleb ,muilak ,n

 )5( .namanat pares ayad naktakgninem ,muisengam
 kutneb malad muisengam uata muislak nairebmeP
 tafsof halmuj ignarugnem tapad etimolod uata gnipmag
 habuid masa gnay hanat iskaer anerak ,hanat takiret

asaiS )5( .masam gnaruk  idajnem  malad rihkaret hocek t
 ek tafsof kupup naktorpmeynem halada tafsof nakupumep
 ignerabid nuad ek naktorpmesid alib tafsof kupuP .nuad

nuad paresid tapad tafsof hurules ,muinomma . 
 

.4  K nalupmise  
 tapad sata id nakrapapid halet gnay naitilenep lisah iraD

:tukireb iagabes nalupmisek libmaid  
.1   adap P kupup nairebmep awhab tahilret mumu araceS

 nopser nakkujnunem kupup nairebmep sisod aumes
 nahubmutrep padahret nakifingis kadit gnay  nad

 tahilret ini laH .ialedek namanat lisah nenopmok
 ,ah/PST gk 52 idajnem nakkianid kupup sisod akitek
 nakkujnunem kadit ah/PST gk 57 nad ,ah/PST gk 05
 ,P napares isneisife ,P radak padahret natakgninep
 iggnit ,agnubreb namanat rumu ,namanat assamoib

anat  halmuj ,sanreb gnolop halmuj ,nenap rumu ,nam
.ijib 001 tobob nad namanatrep ijib  

.2   nenopmok  nagned rulag nakapurem DD 41  rulaG
 naklisahgnem upmam ai anamid kiab gnay lisah
 ijib halmuj nad sanreb gnolop halmuj atarer

debreb nad kaynab hibel gnay namanatrep  atayn a
 kadit adebreb numan ,BA 11 rulag nakgnidnabid

 .CE 52 nad EB 91 ,DE 31 rulag nakgnidnabid atayn  

.3   paresid upmam kadit ataynret P kupup nairebmeP
 hanat isidnok anerak inamanat helo kiab nagned
 nad )24,4( masam tagnas Hpreb  naabocrep tapmet

 ikilimem .)% 55,85( iggnit tagnas  lA nahunejek  

akatsuP ratfaD  
 .5002 .T ,otnawrasidA meP nagneD ayadiduB ,ialedeK -u

 nareP naklamitpogneP nad fitkefE gnay nakup
.rakA litniB  .atrakaJ .ayadawS rabeneP  

 .8002 .T ,otnawrasidA .akiporT ialedeK ayadiduB   rabeneP
kaJ .ayadawS .atra  

 tneiciffe rof tnemeganam rezilitreF .1891 .K.S ,attaD eD

 
.9 lebaT  ataR - irebmep adap ialedek rulag aparebeb )%( P napares isneisife atar tafsof kupup sisod aparebeb na  

 SISOD
 KUPUP  

RULAG  
ATARER  

DE 31  DD 41  EB 91  CE 52  BA 11  
ah/PST gk 52  a 674.1  - a 095.0  - a 057.1  a 275.0  a 590.0  - a 914.0  
ah/PST gk 05  - a 810.0  - a 091.0  a 043.0  a 833.0  a 725.0  a 991.0  
ah/PST gk 57  - a 090.0  a 070.0  - 023.0  a a 146.0  - a 710.0  a 750.0  

ATARER  - A 450.0  - A 732.0  - A 775.0  A 715.0  A 202.0   
akgnA - akgna nad amas gnay licek furuh helo itukiid gnay molok adap akgna -  furuh helo itukiid gnay sirab adap akgna

 adap TNB iju turunem atayn kadit adebreb amas gnay raseb .%5 farat  
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 ,IRRI .eciR  dna lioS nI .lios ecir dnaltew ni esu
.senippilihP,sonaB soL  

 .5002 .D ,itnaiflE hreT tafsoF turaleP aborkiM nanareP -a
.namanaT nahubmutreP pad  tamuS satisrevinU -e

.nadeM .aratU ar  

hcaF  .0002 .L ,nidur gnacaK ayadiduB - .nagnacaK  naK -i
.atrakaygoY .suis  

1991.llehctiM .L.R nad ecaeP .B.R ,.P.F ,rendarG  . loisiF -o
 ayadiduB namanaT ig  helo nahamejreT isidE(

)otnayibuS nad olisuS itawareH . I satisrevinU -n
.sserP aisenod  .atrakaJ  

.3002 .S ,onegiwojdraH  F ,hanaT nasuruJ .hanaT umlI -a
nainatreP satluk  . .rogoB .rogoB nainatreP tutitsnI  

 .6991 .J ,limaK hineB igolonkeT . gnadaP .ayaR asakgnA . 

 .6991 .B natikaL abmekreP nad nahubmutreP igoloisiF -n
namanaT nag . akaJ .adasreP odnifarG ajaR .TP -r

.at  

osraM nad P ,aggniL  .8002 .on P naanuggneP kujnuteP -u
.onketirgA ireS .kup  .atrakaJ .ayadawS rabeneP  

U.H irS ,inayruN ,.  S. inayadnaH nad ,  M .0002 .saaM .A -e
 nahaB nagned P nakupumeP isneisifE naktakgnin
 nad hanaT umlI lanruJ .losidnA adap kinagrO

gniL nagnuk  (2) 8 : - .9  

.Y.M ,apkayN , sibuL .M.A , .A.M  gnuluP , gnoH naB oG , 
narmA .G.A nad ,   .8891 .rawanuM .A  narubuseK

.hanaT  .gnupmaL radnaB .gnupmaL satisrevinU  

 .6991 .F ,namsO .ajiwalaP nad idaP nakupumeP   rabeneP
 .atrakaJ .ayadawS  

 .1991 .S ,ilmaR  idaP sateiraV aparebeB isatpadA ijU
ogoG  gnupmaL gnujnaT naabocreP nubeK id . 

.gnupmaL radnaB .gnupmaL satisrevinU  

 .7991 .A ,daysaR  ogoG idaP sateiraV tafiS namagareK
uaiR rapmaK netapubaK id lakoL .  lisaH naropaL

 .uaiR satisrevinU naitileneP agabmeL .naitileneP
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tayruS .G nad ajdrahintaiteS .R ,ikahiaB.A ,.R ,hadhaW -a
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 sisoD huragneP .6002 ,rikamuJ nad otowarpuS ,oyulaW
udorP nad nahubmutreP padahret P nakupumeP -k

( ialedeK is  )lirreM .L xaM enicylG  kabeL adap
 nainatreP satlukaF .imonorgA lanruJ .gnatameP

.ibmaJ .ibmaJ satisrevinU  

 .E nad aikaZ ,aisitsuY  .5002 .otnaC iraV aparebeB lisaH -e
  huragneP nad uraB naakuB nahal id ialedeK sat
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