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p muilaK kupuP nairebmeP S ada d ehaJ namanaT irasgnapmuT metsi  na
aJ  manaT karaJ nagned gnug adebreB  

I  ,*namreH ,itteY ansuH ,rawd atilraK inairtiF  

uaiR satisrevinU ,nainatreP satlukaF ,igolonketorgA idutS margorP  
 ,aduM nainatreP huluyneP * uaiR isnivorP nahuluyneP isanidrooK nadaB tairaterkeS  

 

 artsbA tc   tnalp tnereffid dna rezilitref muissatop fo esod eht wonk ot saw mia hcraeser sihT
 nroc dna porc regnig eht ecudorp esaercni ot stnalp nroc neewteb regnig fo gnicaps

itlum ta gnitcudnoc hcihw  gnisu detcudnoc saw hcraeser sihT .metsys gnipporc elp
oc lairotcaf )KAR( gninnalp eht fo ngiseD kcolB dezimodnaR ylletelpmoC eht -n

 gnidulcni rezilitref muissatop saw rotcaf tsrif ehT .detaeper 3 dna rotcaf 2 fo detsis
/lCK gk 002 ,ah/lCK gk 001 ,ah/lCK gk 0  rotcaf dnoces ehT .ah/lCK gk 003 dna ,ah

 dna ,mc 04 x 03 ,mc 53 x 52 gnidulcni porc regnig fo gnicaps tnalp tnereffid saw
 erew devresbo retemaraP .m 2 x 2 saw noitacilper dna tnemtaert yrevE .mc 54 x 53

 htworg evitaler ,porc nroc dna porc regnig fo thgieh  nroc dna porc regnig fo etar
 ,porc regnig yrd fo yvaeh ,porc regnig tew fo yvaeh ,porc regnig fo rebmun ,porc
 nroc yrd fo yvaeh ,porc nroc  fo dniw eht ,nroc fo rewolf taht raeppa fo emit eht

N nacnuD yb deunitnoc saw sisylanA .niarg fo 001 yvaeh dna ,porc  elpitluM we
atop fo gnivig eht taht etacidni  hcraeseR .% 5 level fo )TRMND( eht tseT egnaR -s

 tneserper gnicaps porc regnig fo mc 53 x 52 dna ah/gk 001 esod htiw rezilitref muis
ivig eht taht dna porc hcae fo regnig eht ecudorp esaercni ot tnemtaert tseb eht  fo gn

 eht tneserper mc 54 x 53 ,mc 04 x 03 dna ah/gk 003 esod htiw rezilitref muissatop
.porc hcae fo nroc eht ecudorp esaercni ot tnemtaert tseb  

 :sdrow yeK   ,gnicaps tnalp tnereffid ,rezilitref muissatop ,porc nroc ,porc regniG
gnipporc elpitlum . 

   

.1  nauluhadneP  
gnisam irad iskudorP -  adap namanat sinej gnisam

 adapirad hadner hibel aynmumu irasgnapmut metsis
 .rutlukonom araces manatid akij tubesret namanat iskudorp
 utas halas irad iskudorp nanurunep anerak ipatet nakA

nat sinej  sinej irad iskudorp helo ignabmiid tapad nama
 sinej nahurulesek araces iskudorp akam ,aynnial namanat
 iggnit hibel idajnem irasgnapmut metsis malad namanat

.rutlukonom araces iskudorp nagned nakgnidnabid  
 nagned ehaj namanat aratna irasgnapmut igolonkeT

gaj  iagabes nakisadnemokerid hanrep tiwar iabac nad gnu
 gnirek nahal isasilamitpo margorp malad arac utas halas
 igolonkeT naijakgneP ialaB helo naklanekrepid gnay
 inat ahasu ledom anerak ,hagneT awaJ )PTPB( nainatreP

id ini irasgnapmut namanatrep metsis nagned  upmam ialin
 hadiak iauses neisife araces ria naanuggnep naktaafnamem

.nahal isadarged hagecnem kutnu nahal isavresnok  
 tapet gnay kupup nairebmep ,irasgnapmut metsis adaP
 atres namanat nahutubek nagned iauses gnabmireb nad

apurem namanat isalupop narutagnep  tagnas gnay lah nak
 aynidajret nanikgnumek anerak ,nakitahrepid gnitnep

 aratna ria nad arah naktaafnamem malad nagniasrep
gnisam -  halaS .nakradnihid tapad namanat udividni gnisam

 .muilak halada namanat nakhutubid gnay arah rusnu utas
ibel surah muilak rusnU  iaynupmem anerak nakitahrepid h

 malad isaskifid hadum atres tuynah nad tural hadum tafis
 nakitahrepid ulrep aguj manat karaj narutagneP.hanat
 naktakgninem kutnu arac utas halas nakapurem anerak
 karaj nagned manatreb akiJ .saul nautas rep namanat lisah

anat  ratna nagniasrep iggnitrepmem naka tapar gnay m
 ayahac nad ,ria ,arah nahutubek padahret namanat
 gnay manat karaj nagned manatreb aratnemeS .irahatam
 nad kaynab hibel hubmut naka amlug ,rabel hibel
 id aggniheS .neisife gnaruk kupup atres hanat naanuggnep

s  nagned manat karaj narutagnep nakparahid ini
 nad utnetret satab adap isalupop takgnit naknahatrepmem
 naka gnabmireb nad tapet gnay muilak kupup nairebmep
 namanat lisah atres nahubmutrep naktakgninem upmam
 nahubmutrep nopser naikimed numan ,gnugaj nad ehaj
 iuhatekid muleb gnugaj nad ehaj namanat lisah atres

.kiab nagned  
 kupup sisod iuhategnem kutnu naujutreb ini naitileneP
 padahret kiabret ehaj manat karaj narutagnep nad muilak
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 gnay gnugaj nad ehaj namanat iskudorp nad nahubmutrep
pmut metsis turunem manatid .irasgna  

.2   edoteM nad nahaB  
 naitileneP  naabocrep nubek id nakanaskalid halet ini

 aydiW aniB supmaK ,uaiR satisrevinU nainatreP satlukaF
 malaD .urabnakeP manaP uraB gnapmiS 5,21 mK

 nakanuggnem ini naitilenep nahab -  gnapmir itrepes nahab
 nalub 01 rumureb ehaj  ,sanut atam 3 iaynupmem gnay

 ,maya gnadnak kupuP ,reenoip sateirav gnugaj hineb
 ,CE 5,2 siceD ,lCK kupup ,PST kupup ,aeru kupup

M enahtiD -  .ria nad ,idap makes uba ,PW 02 tpergA ,54
tala nakgnadeS -  ini naitilenep malad nakanugid gnay tala

nac ,naretem halada  itep ,uasip ,uprag ,urag ,gnarap ,lukg
h ,gnales ,nevo ,nagnabmit ,uyak reyarpsdna  ,aifar ilat ,

tala - .naukalrep napap nad ,silut tala  
 nagned nemirepske araces nakanaskalid ini naitileneP
 lairotkaf )KAR( kopmoleK kacA nagnacnaR nakanuggnem

 irad iridret gnay .rotkaf 2  
 

 rotkaF D halada 1 muilaK kupuP siso  4 irad iridret gnay)K(
: utiay farat  

0K    )lCK kupup apnat( ah/lCK gk 0   :  
ah/lCK gk 001   :   1K  
ah/lCK gk 002   :   2K  
ah/lCK gk 003   :   3K  

 
 farat 3 irad iridret gnay ehaJ manat karaJ halada 2 rotkaF

 utiay : 
:1J  mc06x001 gnugaJ nad mc53x52 ehaJ  

 mc06x001 gnugaJ nad mc04x03 ehaJ :2J  
mc06x001 gnugaJ nad mc54x53 ehaJ :3J  

 
 isanibmok 21 naktapadid sata id rotkaf audek iraD

gnisaM .naukalrep -  naukalrep gnisam gnaluid   3 kaynabes
 .naabocrep tinu 63 helorepid aggnihes ,ilak  tinu paiteS

 namanat nupmur 6( lepmas namanat nupmur 9 libmaid
 iagabes gnugaj namanat nupmur 3 nad lepmas iagabes ehaj

.)lepmas  
 ,naitilenep naanaskalep lisah irad helorepid gnay ataD

 nagned sisilanaid  naidumek ,reinil ledom magar kidis
 elpitluM weN tnacnuD tujnaL ijU nagned naktujnalid

.% 5   farat adap )TRMND( tseT egnaR  

.1.2  naitileneP naanaskaleP  

 .amlug irad nakhisrebid nakanugid naka gnay nahaL
 nagned amatrep hanat nahalognep nakukalid ayntujnaleS

nacnem  audek hanat nahalognep nad mc 02 ± malades lukg
nahakgnob nakrucnahgnem nagned -  nad hanat nahakgnob

 naidumeK .urag nakanuggnem nagned nakrubmegid
 2 narukureb naabocrep tolp nataubmep nagned naktujnalid

3 naukalrep ratna karaj ,mc 03 tolp iggnit nagned m 2 x  0
.mc 05 nagnalu ratna karaj nad mc  

 nakirebid maya gnadnak kupup apureb kinagro kupuP
 rubatid arac nagned )tolp/gk 4( ah/not 01 sisod nagned
 .lukgnac nagned kudaid ayntujnales tolp adap atarem

 nahalognep nagned naamasreb nakukalid ini nakupumeP
audek hanat . 

 nagned aeru halada nakanugid gnay kinagrona kupuP
 ah/gk 002 sisod nagned PST nad )tolp/g 08 ah/gk 002 sisod
 kaynabes nakirebid aeru kupup kutnu susuhK .)tolp/g 08(
 3/1 utiay manat taas adap amatrep nairebmeP .ilak aud

res PST kupup hurules nad aeru sisod  nad lCK at
 irah 03 rumureb namanat taas adap audek nairebmep
 ini kupup nairebmeP .aeru sisod 3/2 nagned manat haletes

.namanat nasirab aratna id nakukalid  
 lagut metsis nagned nakukalid gnugaj namananeP
 manatid nad mc 06 x 001 manat karaj nagned iauses

gned  kaynabes manatid gnabul paiteS .mc 3 namaladek na
 paites namanat 1 naklaggnitid aynitnan gnay hineb haub 2
 3 rumureb halet gnay ehaj tibib ayntujnaleS .gnabul
 )naukalrep iagabes( manat karaj iauses manatid uggnim

  nagned mc54x53 nad mc04x03 ,mc53x52 utiay  taubmem
 karaj aratna id mc 5 malades lagut araces manat gnabul

 .gnugaj manat  
 nad naukalrep  iauses lCK kupup narakat nairebmeP
 nad aerU kupup nairebmep nagned naamasreb nakukalid
 aratna id nakukalid kupup nairebmeP .manat taas adap PST

haj namanat nasirab .gnugaj nad e  

.2.2  natamagneP  

ehaJ namanaT  

)mc( namanaT iggniT  

 gnay gnatab lakgnap irad rukuid ehaj namanat iggniT
 gnajnapret nuad iapmas mc 01 iggnites rija irebid halet
 narukugneP .namanat iggnit itukignem sata ek kiratid

anat haletes nakukalid namanat iggnit  1 rumureb nam
 ilakes uggnimes lavretni nagned manat haletes uggnim

.nenap mulebes uggnim 2 iapmas  

 ujaL nahubmutreP  g.irah/g( fitaleR -1) 

 tareb gnabminem nagned nakukalid ini natamagneP
 haletes irah 05 nad 53 rumu adap ehaj namanat gnirek

 tareB .)TSH( manat  namanat irad helorepid namanat gnirek
 1 rakgnobmem nagned aynarac ,lepmas nakub gnay ehaj
 ,natamagnep ilak paites kutnu tolp paites adap namanat
 uti haletes ,naknignagnirekid nad hisreb iapmas icucid ulal

gnotopid tubesret ehaj namanat - akkusamid nad gnotop  ek n
 nagned nakgnirekid naidumek polpma malad

07 uhus adap nevo nakanuggnem 0  maj 42 X 2 amales C
.ayngnirek tareb gnabmitid ulal  

 nagned gnutihid fitaler nahubmutrep ujaL
: )1991 ,kkd ,rendraG( sumur nakanuggnem  

 

 
1W

1
1t2t

1W2WRPL x  

 : nagnareteK  
:1W B  TSH 53 rumu namanat gnirek tare )g(  

)g( TSH 05 rumu namanat gnirek tareB :2W  
TSH 05 :2t  TSH 53 :1t  
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)gnatab( nakanA halmuJ  

 gnutihgnem nagned nakukalid natamagneP  halmuj
 nagnutihgneP .lepmas namanat nupmur 1 malad nakana

.nenap rumu adap nakukalid nakana halmuj  

)g( namanaT nupmuR rep gnireK gnapmiR toboB  

 gnabminem arac nagned nakukalid ini natamagneP
 halet gnay lepmas namanat nupmur rep gnapmir

 hawab id nakgnirekid  .irah 5 amales irahatam ranis  

gnugaJ namanaT  

)mc( namanaT iggniT  

 gnatab lakgnap irad rukuid gnugaj namanat iggniT
 nuad iapmas mc 01 iggnites rija irebid halet gnay
 .namanat iggnit itukignem sata ek kiratid gnajnapret

es nakukalid namanat iggnit narukugneP  namanat halet
 fitareneg esaf ikusamem asam iapmas uggnim 1 rumureb
 araces nakukalid narukugneP .)natnaj agnub lucnum(

.ilakes uggnimes kidoirep  

g.irah/g( fitaleR nahubmutreP ujaL -1) 

 tareb gnabminem nagned nakukalid ini natamagneP
adap gnugaj namanat gnirek   haletes irah 05 nad 53 rumu

 namanat irad helorepid namanat gnirek tareB .)TSH( manat
 rakgnobmem nagned aynarac ,lepmas nakub gnay gnugaj
 ilak paites kutnu tolp paites adap namanat utas
 nad hisreb iapmas icucid ulal ,natamagnep

ti haletes ,naknignagnirekid  tubesret gnugaj namanat u
gnotopid -  polpma malad ek nakkusamid nad gnotop

 adap nevo nakanuggnem nagned nakgnirekid naidumek
07 uhus 0  tareb gnabmitid ulal maj 42 X 2 amales C

.ayngnirek  
 nagned gnutihid fitaler nahubmutrep ujaL

kkd ,rendraG( sumur nakanuggnem : )1991 ,  
 

 
1W

1
1t2t

1W2WRPL x  

 : nagnareteK  
)g( TSH 53 rumu namanat gnirek tareB :1W  
)g( TSH 05 rumu namanat gnirek tareB :2W  

TSH 53 :1t         TSH 05 :2t  

 )g( namanaT rep gnireK nalipiP ijiB toboB  

 ijib gnabminem arac nagned nakukalid ini natamagneP
gnisam irad lasareb gnay gnirek nalipip - lokgnot gnisam  

 rumejid halet  aynmulebes gnay tolp utas malad gnugaj
irahatam ranis hawabid  irah 5 amales  

)g( ijiB 001 toboB  

 ijib 001 gnabminem nagned nakukalid ini natamagneP
sam irad kaca araces libmaid gnay gnirek gni -  tolp gnisam

amales irahatam ranis hawab id nakgnirekid halet gnay  
 

.3  nasahabmeP nad lisaH  

.1.3  ehaJ namanaT  

)mc( namanaT iggniT  

 aratna iskaretni awhab nakkujnunem 1 lebaT
 rotkaf atres ehaj manat karaj nagned muilak nakupumep

t karaj nad muilak nakupumep amatu  ehaj mana
 iggnit padahret atayn kadit naadebrep nakkujnunem
 naukalrep aumes adap atayn kadit naadebreP .ehaj namanat
 nakgnidnabid narepreb hibel kiteneg rotkaf nakanerakid

 .nagnukgnil rotkaf  
 nad lanretni rotkaf helo ihuragnepid namanaT iggniT

etske rotkaf  irad kiteneg itupilem lanretni rotkaF .lanr
 halada lanretske rotkaf nakgnades ,iridnes uti namanat
 haruc ,irahatam ranis itupilem gnay nagnukgnil rotkaf
 rotkaF .nigna natapecek nad ,nababmelek ,uhus ,najuh

 kutnu amas halada ini naitilenep malad nagnukgnil  aumes
 ihuragnepmem hibel kiteneg rotkaf aggnihes ,naukalrep
 nagned iauses ini laH .namanat iggnit nahabmatrep
 iggnit nahabmatrep ujal awhab ,)6991( natikaL tapadnep
 malad adareb namanat akij natsnok fitaler namanat

.natsnok gnay nagnukgnil  
 suitraD turuneM  kiteneg rotkaf siripme araces ,)8891(

 .namanat nahubmutrep padahret raseb narepreb
 nupuam sisod iagabreb nagned muilak nakupumeP
 kadit naadebrep nakkujnunem ehaj manat karaj narutagnep
 nakkujnunem ini laH .ehaj namanat iggnit padahret atayn

j namanat awhab  nagned nagnipmadreb manatid gnay eha
 ripmah gnay naupmamek iaynupmem gnugaj namanat
 aynpudih nagnukgnil padahret isatpadareb malad amas
 iggnit nahabmatrep ihuragnepmem kadit aggnihes

.1 lebaT     nad ehaJ namanaT irasgnapmuT metsiS adap muilaK kupuP  nairebmeP nagned ehaJ namanaT iggniT atareR
 adebreB gnay manaT karaJ nagned gnugaJ  

 muilaK kupuP  
 

)ah/gk(  

)mc( ehaJ manaT karaJ  
muilaK kupuP atareR  53 x 52  04 x 03  54 x 53  

0 
 001  
 002  

003  

a 36,23  
a 65,23  
a 56,43  
a 44,23  

a 98,33  
a 55,73  
a 05,33  
a 86,53  

a 10,23  
a 42,33  
a 03,53  
a 83,73  

a 48,23  
a 54,43  
a 84,43  
a 71,53  

manaT karaJ atareR  
ehaJ  a 70,33  a 51,53  a 84,43   

% 15,1 = kK  . akgnA -  iju turunem atayn kadit adebreb nakataynem amas gnay sirab nad molok adap amas gnay licek furuh helo itukiid gnay akgna
.% 5 farat adap TRMND  
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 ,nakukalid halet gnay naitilenep nakrasadreB .namanat
anat iggnit tapadid  10,23 narasik nagned ehaj nam –  55,73

 nakataynem ,)2991( ododiwowreoP .)ispirksed  iauses( mc
 malad ukab gnay utaus nakapurem namanat siteneg alop

.lamiskam hubmut kutnu aynisnetop nakutnenem  

g.irah/g( fitaleR nahubmutreP ujaL - )1  

 aratna iskaretni awhab tahilid tapad 2 lebaT adaP
 rotkaf nupuam ehaj manat karaj nagned muilak nakupumep
 ehaj manat karaj nad muilak nakupumep amatu

nem  ujal padahret atayn kadit naadebrep nakkujnu
 atayn kadit naadebreP .ehaj namanat fitaler nahubmutrep
 hibel kiteneg rotkaf nakanerakid naukalrep aumes adap
 turuneM .nagnukgnil rotkaf nakgnidnabid narepreb
 nad hubmut naka namanat utaus ,)1991( kkd ,rendraG

b  nad namanat kiteneg tafis helo nakutnetid gnabmekre
.hubmut nagnukgnil nagned isatpadareb naupmamek  

 tahilid tapad namanat utaus fitaler nahubmutrep ujaL
 uti namanat gnirek tareb irad  )fitategev kudorp( iridnes

 nagnubuhreb fitategev kudorP .utnetret utkaw nautas kutnu
 ,fitategev esaf aynamal utiay namanat kiteneg tafis nagned
 nakutnebmep nad ,namanat iggnit nahubmutrep isnetop

gnisam -  )9791( nworB turunem uti nialeS .nakana gnisam
 malad  tagnas namanat nahubmutrep ujal ,)4891( raseT

 irad nuad tudus nad namanat iponak kutneb irad gnutnagret
gnisam -  nuadreb gnay namanat anamid ,epitoneg gnisam

 upmam % 09 irad hibel nuad tudus uata kaget
 namanat gnidnabid tapec hibel assamoib naklisahgnem

gnay   namanat nuad ,igolofrom araceS .ialukret nuadreb
 aggnihes rabel gnay tudus nagned kaget epit ikilimem ehaj
 gnay kaynab hibel irahatam ranis pareynem upmam
 kutnu sisetnisotof sesorp malad naktaafnamid naidumek

manaT .iggnit hibel gnay assamoib naklisahgnem  ehaj na
 kutnu amas halada ini naitilenep malad manatid gnay

g isnetop aggnihes naukalrep aumes  ikilimid gnay kitene
.amas aguj  

)gnataB( nakanA halmuJ  

 aratna iskaretni awhab tahilid tapad 3 lebaT adaP
 rotkaf nupuam ehaj manat karaj nagned muilak nakupumep

tu  ehaj manat karaj nad muilak nakupumep ama
 halmuj padahret atayn kadit naadebrep nakkujnunem

ataR .ehaj nakana -  kutnebret gnay ehaj nakana halmuj atar
 adap numan ,gnatab 3 halada naukalrep aumes kutnu
 karaj nagned ah/gk 001 sisod muilak nakupumep naukalrep

t  kutnebret gnay ehaj nakana halmuj mc 04 x 03 ehaj mana
 kadit naadebrep nakkujnunem nupualaw gnatab 2 halada
 isanibmok nagned nakgnidnabid alib kitsitats araces atayn
 aumes adap atayn kadit naadebreP .aynnial naukalrep

lo ihuragnepid anerak agudid naukalrep  kiteneg rotkaf he
 ,)1991( kkd ,rendraG turuneM .nagnukgnil rotkaf nad
 ,namanat pitoneg adap gnutnagret nakana nakutnebmep
 nagned gnutnagret nakana nakutnebmep isnetop anamid
 nagnubuhreb gnusgnal gnay rotkaf iagabes nuad halmuj

adeS .nakana aynlucnum nagned  nagnukgnil rotkaf nakgn
 anerak agudid ehaj nakana aynkutnebret isatabmem gnay
 rasikreb utiay masam gnay naitilenep isakol id hanat Hp

69,4 –  kutnu laedi gnay hanat namasamek nakgnadeS  .09,5
 6 halada ehaj namanat –  gnay ehaj nakana aggnihes ,7

irad kutnebret   kadit nakukalid halet gnay naitilenep lisah
k ,gnatab 4 iapacnem gnay ada  idajnem gnay hanat anera

 aidem  

)g( namanaT nupmuR rep gnireK gnapmiR toboB  

4 lebaT adaP   aratna iskaretni awhab nakkujnunem
002 sisod nagned muilak kupup nairebmep -  ah/gk 003

j nagned  kupup nairebmep nad mc 04 x 03 ehaj manat kara
 53 ehaj manat karaj nagned ah/gk 003 sisod nagned muilak
 padahret atayn gnay naadebrep nakkujnunem mc 54 x
 alib ehaj namanat nupmur rep gnirek gnapmir tobob
 karaj nagned muilak kupup apnat nagned nakgnidnabid

.2 lebaT   nad ehaJ namanaT irasgnapmuT metsiS adap muilaK kupuP nairebmeP nagned fitaleR nahubmutreP ujaL atareR
 adebreB gnay manaT karaJ nagned gnugaJ  

)ah/gk( muilaK kupuP  )mc( ehaJ manaT karaJ  muilaK kupuP atareR  53 x 52  04 x 03  54 x 53  
0 

 001  
 002  
 003  

50,0  a 
a 90,0  
a 21,0  
a 21,0  

a 70,0  
a 78,0  
a 11,0  
a 50,0  

a 80,0  
a 20,0  
a 01,0  
a 31,0  

a 60,0  
a 33,0  
a 11,0  
a 01,0  

ehaJ manaT karaJ atareR  a 90,0  a 72,0  a 80,0   
% 57,6 = kK  . akgnA -  amas gnay sirab nad molok adap amas gnay licek furuh helo itukiid gnay akgna  iju turunem atayn kadit adebreb nakataynem

.% 5 farat adap TRMND  
 

3 lebaT .  nad ehaJ namanaT irasgnapmuT metsiS adap muilaK kupuP nairebmeP nagned ehaJ nakanA halmuJ atareR
adebreB gnay manaT karaJ nagned gnugaJ  

 kupuP )ah/gk( muilaK  )mc( ehaJ manaT karaJ  muilaK kupuP atareR  53 x 52  04 x 03  54 x 53  
0 

 001  
 002  
 003  

a 76,3  
a 76,3  
a 00,3  
a 33,3  

a 00,3  
a 76,2  
a 00,3  
a 76,3  

a 00,3  
a 00,3  
a 76,3  
a 00,3  

a 22,3  
a 11,3  
a 22,3  
a 33,3  

ehaJ manaT karaJ atareR  a 24,3  a 71,3  a 52,3   
 .% 64,2 = kK akgnA -  iju turunem atayn kadit adebreb nakataynem amas gnay sirab nad molok adap amas gnay licek furuh helo itukiid gnay akgna

.% 5 farat adap TRMND  
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 gnay naadebrep nakkujnunem nad ,mc 54 x 53 ehaj manat
 .aynnial naukalrep isanibmok nagned atayn kadit
 003 sisod nagned muilak kupup naukalrep isanibmoK
 nakkujnunem mc 54 x 53 ehaj manat karaj adap ah/gk

ukalrep adap nakgnades iggnitret gnirek gnapmir tobob  na
 amas gnay manat karaj nagned muilak kupup apnat
 .hadneret gnirek gnapmir tobob nakkujnunem gnurednec
 mc 54 x 53 manat karaj adap anerak agudid ini laH
 kadit namanat aggnihes hadner hibel aynmanat nataparek

uret arah rusnu pareynem malad gniasreb ulalret  rusnu amat
 itrepes aynnial orkam arah rusnu gnipmasid muilak
 nagned muilak kupup nairebmep adaP .rofsof nad negortin
 rusnu nakaideynem upmam halet agudid ah/gk 003 sisod
 tareb naklisahgnem kutnu namanat nakhutubid gnay arah

habmatid mumitpo iskudorp gnirek   nairebmep nagned
 )9791( niduillA .rofsof nad negortin arah rusnu
 naktakgninem naka muilak rusnu awhab ,nakataynem
 atres nuad liforolk nagnudnak nad sisetnisotof satifitka
 tapad aggnihes nuad nahubmutrep naktakgninem

nem utiay gnapmir satilauk naktakgninem  habma
 uti nialeS .gnirek nahab naktakgninem nad namagarek
 iagabreb utnabmem naka aguj nakirebid gnay rofsof rusnu
 tapad aggnihes namanat nagniraj malad sigoloisif sesorp
 tapad pukuc gnay rofsof naaideyneP .kiab nagned nalajreb

hubmutrep sesorp naktakgninem  sesorp itrepes ,namanat na
 nagnabmiesek nakirebmem naka gnay les isaisnerefed
 rusnu nanareP .gnirek nahab nanubminep malad raseb
 rusnu iagabes halada namanat iskudorp padahret rofsof

 iggnitrepmem  tapad  gnay  
P  nakiabrep ,gnirek nahab nupuata namanat iskudor

 nagnatamep asam tapecrepmem nad lisah satilauk
 .)8891 ,kkd ,apkayN(  kutnu ,nakataynem )6891( feiraS

 akam ,arah rusnu nakhutubid namanat nagniraj kutnebmem
 adareb nad nakirebid gnay arah rusnu aynada nagned
 gnirek nahab habmanem naka nagnabmiesek malad
 pukuc gnay negortin rusnu nairebmep uti nialeS .namanat

pad namanat igab  .liforolk halmuj naktakgninem ta

 naktakgninem naka fitaler liforolk natakgninep aynidajreT
 talimisa naklisahgnem naka ini lah ,sisetnisotof satifitka
 nahabmanep gnukudnem naka gnay kaynab hibel gnay
 gnapmir tobob anamid ,namanat hasab gnapmir tobob

 gnirek  tapadret gnay ria nagniregnep irad lisah nakapurem
.ehaj namanat gnapmir nagniraj malad  

  

.2.3  gnugaJ namanaT  

)mc( namanaT iggniT  

5 lebaT adaP   aratna iskaretni awhab tahilid tapad
 rotkaf nupuam ehaj manat karaj nagned muilak nakupumep
 ehaj manat karaj nad muilak nakupumep amatu
 iggnit padahret atayn kadit naadebrep nakujnunem
 iggnit nahubmutrep anerak ini laH .gnugaj namanat

gnepid hibel namanat  uti namanat kiteneg tafis helo ihura
 iggnit ikilimem manatid gnay gnugaj namanaT .iridnes

gnisam anamid ,amas ripmah gnay -  gnay namanat gnisam
 naupmamek iaynupmem naitilenep nahal adap manatid
 amas ripmah gnay gnatab nahubmutrep nad isatpada

 kadit aggnihes  turuneM .namanat iggnit ihuragnepmem
 nad hubmut kutnu namanat utaus ,)1991( kkd ,rendraG
 nad kiteneg isnetop helo nakutnetid gnabmekreb
 ,uti nialeS .nagnukgnil nagned isatpadareb naupmamek
 aratna id manatid gnay ehaj namanat awhab  agudid

it gnugaj namanat  igab satabmep rotkaf idajnem kad
 naukalrep adap anerak ,gnugaj namanat nahubmutrep
 hisam aynmanat nataparek tubesret ehaj manat karaj agitek
 nad gnaur irebmem malad narelot satab adap adareb
 aggnihes ,gnugaj namanat igab hubmut natapmesek

ret kadit namanat  .arah rusnu pareynem malad gniasreb ulal
 malad )8991( ridnaneoM helo naktubesid gnay itrepeS
 hubmut nupiksem namanat aud awhab ,)1002( otnairF
 ayahac( nahab akij gniasreb gnilas naka kadit natakedreb

4 lebaT . upmuR rep gnireK gnapmiR toboB atareR  metsiS adap muilaK kupuP nairebmeP nagned ehaJ namanaT n
adebreB gnay manaT karaJ nagned gnugaJ nad ehaJ namanaT irasgnapmuT  

)ah/gk( muilaK kupuP  )mc( ehaJ manaT karaJ  muilaK kupuP atareR  53 x 52  04 x 03  54 x 53  
0 

 001  
 002  
 003  

a 76,3  
a 76,3  
a 00,3  
a 33,3  

a 00,3  
a 76,2  
a 00,3  
a 76,3  

a 00,3  
a 00,3  
a 76,3  
a 00,3  

a 22,3  
a 11,3  
a 22,3  
a 33,3  

ehaJ manaT karaJ atareR  a 24,3  a 71,3  a 52,3   
akgnA .% 92,2 = kK - akna   TRMND iju turunem atayn kadit adebreb nakataynem amas gnay sirab nad molok adap amas gnay licek furuh helo itukiid gnay

.% 5 farat adap  
 

5 lebaT .     nad ehaJ namanaT irasgnapmuT metsiS adap muilaK kupuP nairebmeP nagned gnugaJ namanaT iggniT atareR
 karaJ nagned gnugaJ adebreB gnay manaT  

)ah/gk( muilaK kupuP  )mc( ehaJ manaT karaJ  muilaK kupuP atareR  53 x 52  04 x 03  54 x 53  
0 

 001  
 002  
 003  

a 76,3  
a 76,3  
a 00,3  
a 33,3  

a 00,3  
a 76,2  
a 00,3  
a 76,3  

a 00,3  
a 00,3  
a 76,3  
a 00,3  

a 22,3  
a 11,3  
a 22,3  
a 33,3  

 karaJ atareR ehaJ manaT  a 24,3  a 71,3  a 52,3   
akgnA .% 66,2 = kK -  iju turunem atayn kadit adebreb nakataynem amas gnay sirab nad molok adap amas gnay licek furuh helo itukiid gnay akgna

.% 5 farat adap TRMND  
 



drawdI    iraS gnepmuT metsiS adap muilaK kupuP nairebmeP  
 

43  
 

b naktuberepid gnay )arah rusnu nad ,ria ,irahatam  adare
 .pukuc gnay halmuj malad  

g.irah/g( fitaleR nahubmutreP ujaL - )1  

6 lebaT adaP   iskaretni awhab tahilid tapad sata id
 ah/gk 002 sisod nagned muilak kupup nairebmep aratna
 naadebrep nakkujnunem mc 54 x 53 ehaj manat karaj nad
 fitaler nahubmutrep ujal nakkujnunem nad atayn gnay
 naukalrep isanibmok nagned nakgnidnabid alib iggnitret

ial  sisod nagned muilak nakupumep adap nakgnades ,aynn
 aynkilabes idajret ehaj manat karaj aumes adap ah/gk 003
 agudid ini laH .nurunem gnay nahubmutrep utiay
 gnay gnugaj namanat nahutubek anerak nakbabesid
 upmam halet ehaj namanat nagned naamasreb manatid

ret   nagned ipukuc  adap  muilak  kupup  nairebmep  satab
 adap lamitpo ehaj manat karaj nagned ah/gk 002 lamiskam
 kupup nairebmep nakukalid alibapa akam mc 54 x 53
 naktabikagnem naka ah/gk 002 sataid sisod nagned muilak

 nial atak nagned uata nurunem nahubmutrep  nairebmep
 naupmamek satab ihibelem halet ah/gk 003 muilak kupup
 tapadnep nagned iauses ini lah ,pareynem kutnu namanat
 kupup nairebmep malad akij awhab ,)5991( tayanhuR
 naka akam ,namanat nahutubek satab ihibelem muilak

usnu napareynep padahret huragnepreb  atres arah r
 .metsirem nakutnebmep sesorp uggnaggnem  

)g( namanaT rep gnireK nalipiP ijiB toboB  

7 lebaT adaP   muilak nakupumep awhab tahilid tapad
 mc 04 x 03 ehaj manat karaj adap ah/gk 003 sisod nagned
 gnirek nalipip ijib tobob nakkujnunem mc 54 x 53 nad
 naukalrep isanibmok nagned nakgnidnabid alib iggnitret
 adap muilak kupup apnat naukalrep nakgnades ,aynnial

j  nakkujnunem mc 04 x 03 nad mc 53 x 52 ehaj manat kara
 nagned agudid ini laH .hadneret gnirek nalipip ijib tobob
 karaj nagned ah/gk 003 rasebes muilak kupup nairebmep
 naknikgnumem mc 54 x 53 nad mc 04 x 03 ehaj manat

d kutnu arah rusnu atres irahatam ayahac  naktaafnami
 naka aggnihes gnugaj namanat helo nikgnum neisifees
 tatnisotoF .raseb nikames gnay sisetnisotof lisah helorepid
 lisah naigabes anerak ijib lisah nakutnenem tagnas tubesret
 naisignep edoirep amaleS .ijib malad nubmitid tatnisotof

ep idajret ijib  gnay gnirek nahab isalumuka natakgnin
 ijib tobob aliB .hunep gnabmekreb ijib nakbabeynem
 tubesret iggnitret gnugaj namanat rep gnirek nalipip
 73,4 rasebes lisah helorepid akam ratkeh ek nakisrevnokid

t .ah/no  

6 lebaT .    irasgnapmuT metsiS adap muilaK kupuP nairebmeP nagned gnugaJ namanaT fitaleR nahubmutreP ujaL atareR
adebreB gnay manaT karaJ nagned gnugaJ nad ehaJ namanaT  

)ah/gk( muilaK kupuP  )mc( ehaJ manaT karaJ  muilaK kupuP atareR  53 x 52  04 x 03  54 x 53  
0 

 001  
 002  
 003  

a 76,3  
a 76,3  
a 00,3  
a 33,3  

a 00,3  
a 76,2  
a 00,3  
a 76,3  

a 00,3  
a 00,3  
a 76,3  
a 00,3  

a 22,3  
a 11,3  
a 22,3  
a 33,3  

ehaJ manaT karaJ atareR  a 24,3  a 71,3  a 52,3   
22,4 = kK  akgnA .% -  iju turunem atayn kadit adebreb nakataynem amas gnay sirab nad molok adap amas gnay licek furuh helo itukiid gnay akgna

.% 5 farat adap TRMND  
 

8 lebaT .    nad ehaJ namanaT irasgnapmuT metsiS adap muilaK kupuP nairebmeP nagned ijiB 001 toboB atareR  gnugaJ
.adebreB gnay manaT karaJ nagned  

)ah/gk( muilaK kupuP  )mc( ehaJ manaT karaJ  muilaK kupuP atareR  53 x 52  04 x 03  54 x 53  
0 

 001  
 002  
 003  

a 76,3  
a 76,3  
a 00,3  
a 33,3  

a 00,3  
a 76,2  
a 00,3  
a 76,3  

a 00,3  
a 00,3  
a 76,3  
a 00,3  

a 22,3  
a 11,3  
a 22,3  
a 33,3  

ehaJ manaT karaJ atareR  a 24,3  a 71,3  a 52,3   
 .%95,0 = kK akgnA -  iju turunem atayn kadit adebreb nakataynem amas gnay sirab nad molok adap amas gnay licek furuh helo itukiid gnay akgna

.% 5 farat adap TRMND  
 

7 lebaT .    irasgnapmuT metsiS adap muilaK kupuP nairebmeP nagned namanaT rep gnireK  nalipiP ijiB  toboB   atareR
gnay manaT karaJ nagned gnugaJ nad ehaJ namanaT  adebreB  

)ah/gk( muilaK kupuP  )mc( ehaJ manaT karaJ  muilaK kupuP atareR  53 x 52  04 x 03  54 x 53  
0 

 001  
 002  
 003  

a 76,3  
a 76,3  
a 00,3  
a 33,3  

a 00,3  
a 76,2  
a 00,3  
a 76,3  

a 00,3  
a 00,3  
a 76,3  
a 00,3  

a 22,3  
a 11,3  
a 22,3  
a 33,3  

ehaJ manaT karaJ atareR  a 24,3  a 71,3  a 52,3   
akgnA .% 991,0 = kK -  iju turunem atayn kadit adebreb nakataynem amas gnay sirab nad molok adap amas gnay licek furuh helo itukiid gnay akgna

.% 5 farat adap TRMND  
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 )g( ijiB 001 toboB  

8 lebaT adaP  b tahilid tapad  naukalrep awha
 amatu rotkaf atres ehaj manat karaj nad muilak nakupumep
 nakkujnunem ehaj manat karaj nad muilak nakupumep
 naadebreP .ijib 001 tobob padahret atayn kadit naadebrep
 rotkaf nakanerakid naukalrep aumes adap atayn kadit

id narepreb hibel kiteneg  ,nagnukgnil rotkaf nakgnidnab
 utaus nakgnabmegnem halet gnugaj namanat anamid
 kutnu haimala araces atayn gnay naupmamek
 nakanuggnem nagned hineb iskudorp nakiauseynem
 aggnihes hanat malad id aidesret gnay arah rebmus

lmuj naktakgninem naka namanat aynrihka  satilauk nad ha
iteS nad aramaQ turuneM .naklisahid gnay hineb  nawa

 namanat napaggnat ,)0991(  gnay hanat narubusek padahret
 uata hineb halmuj nanurunep apureb halada hadner
 kadit aynsatilauk uata hineb utum nakgnades satitnauk

 gnay hineb nanuruneP .nurunem  apureb idajret
 .adum hisam gnay haub nakkotnorem  

 nakkujnunem naitilenep malad helorepid gnay lisaH
atar ijib 001 tobob awhab -  hbel gnay g 24,23 halada atar

 03 aynah gnay ispirksed nagned nakgnidnabid alib iggnit
ragnepid agudid ini gnirek ijib iskudorP  .g  helo ihu

 awitsirep irad helorepid gnay nanakam nahab nanubminep
 gnay namanat naigab adap tapadret gnay sisetnisotof
 nakisgnufhilaid naka fitareneg asam ikusamem alibapa

.haub uata ijib naisignep kutnu  

.4  K nalupmise  naraS nad  
d muilak kupup nairebmep isanibmoK  001 sisod nagne

 lisah nakirebmem mc 53 x 52 ehaj manat karaj nad ah/gk
 utiay ehaj namanat hasab gnapmir tobob padahret kiabret
 arates gnay tolp/g 00,885 uata nupmur/g 02,93 rasebes

.ah/not 74,1 rasebes iskudorp nagned  
agned muilak kupup nairebmep isanibmoK  003 sisod n

 mc 54 x 53 nad mc 04 x 03 ehaj manat karaj nad ah/gk
bob padahret kiabret lisah nakirebmem  gnirek nalipip ijib to

gnisam utiay gnugaj namanat -  33,192 rasebes gnisam
 nad tolp/g 89,7471 uata namanat/g 14,192 nad namanat/g

arates gnay tolp/g 64,8471   ah/not 63,4 iskudorp nagned
.ah/not 73,4 nad  

 akam nakukalid halet gnay naitilenep lisah nakrasadreB
 nahubmutrep naktapadnem kutnu naknaraynem silunep
 kiab hibel gnay gnugaj nad ehaj namanat iskudorp nad

etsis malad lisah satitnauk naktakgninem tapad atres  m
 muilak kupup sisod nakanuggnem tapad irasgnapmut

 nad mc 04x03 ehaj manat karaj nagned ah/gk 003 rasebes
 .mc 06x001 gnugaj  

akatsuP ratfaD  
 hituP gnawaB namanaT nahubmutreP aloP .9791 .niduillA
 niteluB .uajiH ubmuL nad hituP ubmuL sateiraV

itroH naitileneP .gnabmeL )3( IIIX arutluk  

 .7002 .hagneT awaJ nainatreP igolonkeT naijakgneP ialaB
 nad gnugaJ nagned ehaJ irasgnapmuT igolonkeT

.hagneT awaJ .gnireK nahaL id tiwaR iabaC  

U nainatreP satlukaF .namanaT igoloisiF .8891 .suitraD -n
.nadeM .aratU aretamuS satisrevi  

 uajiH gnacaK iskudorP nad nahubmutreP .1002 .A ,otnairF
(  .sutaidar suloesahP T karaJ iagabreb adap )L -a

 ispirkS .idaP imareJ asluM nairebmeP nad man
upid kadiT .uaiR satisrevinU nainatreP satlukaF -b

.nakisakil  

1 .llehctiM .I .R dna ecraeP .B .R,.P .F ,rendraG hP .589 -y
 ytisrevinU etatS AWOI .tnalP porc fO ygolois

 .sserP nakhamejretiD   nad olisuS itawareH helo
 .ayadiduB namanaT igoloisiF .1991 .otnayibuS

.atrakaJ .sserP aisenodnI satisrevinU  

rasaD .6991 .B ,natikaL -  .TP .nahubmuT igoloisiF rasad
dasreP odnifarG ajaR .atrakaJ .a  

 .gnupmaL satisrevinU .hanaT narubuseK .6891 .Y ,apkayN
.gnupmaL  

 .2991 .ododiwowreoP hanaT narubuseK haaleT kgnA . -a
.gnudnaB .as  

kudorP ratnagneP .0991 .nawaiteS .A ,.N .W ,aramaQ  
eB sitkarP kujnuteP .7002 .aideMorgA iskadeR -r

 aideMorgA .ehaJ manat .atrakaJ .akatsuP  

 malad muilaK araH rusnU nanareP .5991 .A ,tayanhuR
T ayaD nad ,lisaH ,nahubmutreP naktakgninem -a

 gnabtiL lanruJ .tabO nad hapmeR namanaT nah
01 :)1(41 nainatreP - .5  

 .nainatreP hanaT nakupumeP nad narubuseK .6891 .feiraS
 .anauB akatsuP .gnudnaB  

 dna tworG porC fo cisaB lacigoloisyhP .4891 .B .M ,raseT
 .ymonorgA fo yteicoS naciremA .tnempoleveD

.nisnocsiW nosidaM  

 


