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.II  AKATSUP NAUAJNIT  
 
 

1.2  kureJ  maiS  ( surtiC  revuol silibon ) 

( mais kureJ revuol siibon surtiC  korpek kurej sinej utas halas nakapurem )

h ignanesid nad iramegid tagnas gnay gnaro aumes ripma  imonoke araces nad ,

 .)2991 oybideoS nad inamranuS( nakahasuid kutnu nakgnutnugnem  maiS kureJ

 kurej irad sipit hibel gnay haub tiluk ikilimem nad )ramnayM( maiS irad lasareb

.aynnial   nad aggnoreb kadit aynhaub gnigad halada aynnial kitsiretkaraK

k ikilimem ub tiluk ,iggnit gnay ria nagnudna  nagninukek uajih anrawreb aynha

(  ,otradnE 6102 ). 

S kureJ namanaT isakifisalK d mai  gnay aynimonoskat iges irad uajniti

 nagnolog malad ek nakisakifisalkid tapad mais kurej namanat adap ucagnem

tnalP : mungeR : utiay ,nahubmut yhpoilongaM : oisiviD , ea alC ,at s  : sis

buS ,adispoilongaM - alC s  ,eaecatuR : aillimaF ,seladnipaS : odrO ,eadiineliiD : sis

 :  suneG surtiC  :  seisepS , silibon surtiC ,  : sateiraV l silibon surtiC vruo er. 

.kssaH apracorcim  

haub satidomok nakapurem kureJ - nahaub  id gnitnepret    haletes aisenodnI

 nad gnasip  .aggnam aisenodnI  ikilimem  mumu gnay kurej sinej aparebeb ,

,korpeK kurej :itrepes kopmolek aparebeb adap  nakgnologid tapad nakayadidubid  

,raseB kurej   halas kusamret maiS kureJ .nomeL kurej nad sipiN kurej  utas  sateirav

 nakahasuid kaynab gnilap gnay kurej  nad  kurej narasap %06 isanimodnem

 haread iagabreb id kiab hubmut maiS kureJ .lanoisan  artnes  itrepes iskudorp

 awaJ ,)rajnaB( nataleS natnamilaK ,)kanaitnoP( taraB natnamilaK  taraB  ,)turaG(

)naurusaP( rumiT awaJ   nad .)3102 ,kkd hairamoQ( )ilgnaB( ilaB  

T  namanat itupilem arutlukitroh namana haub -b  ,nahau ruyas -  naruyas  nad

agnub - nub hauB .naag -  nahaub  nakapurem utas halas   namanat sinej  arutlukitroh

 ,nanuhat m  rebmus nakapure S .larenim nad  nimativ  hala k  utas at  itidomo   naman

 arutlukitroh at kusamret  halada lanoisan naluggnu naman  kurej mais   kurej ,

 nakhutubid  helo  kududnep iab  k  raul  nupuam  iregen  malad  ayak  ,iregen    nimativ

C    .aisunam natahesek kutnu aynnial gnitnep  taz  nad   kurej  sinej  aparebeB   lakol

 gnay asuid kaynab  aynaratnaid aisenodnI id nakah ek kurej halada  ,mais kurej ,korp

 ,raseb kurej  ,sipin kurej ej  kurej nad sinam kur  .nomel id munaN ebeb  aratna    apar
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 ,tubesret  kurej  sinej  namanat   iaynupmem  gnay  arutlukitroh   nad  kiab  kepsorp

manat  kusamret noisan  naluggnu na  kureJ  .mais  kurej  halada  la ini  mais     gnilap

 nakgnabmekid  kaynab awarep anerak  aynlisah ,hadum fitaler aynnat   nad  kaynab

al .)5102 ,kkd udnairahulA( rages haub iagabes  narasapid  laujid  uk  

 aisenodnI mid ,sirarga aragen nakapurem ana   nanatat malad nainatrep rotkes

 nagnap nakaideynem malad gnitnep nanarep gnagemem lanoisan nanugnabmep

 hurules igab  .kududnep iagabes  naladna  nakapurem  nainatrep  rotkes  uti  nialeS  

 inat ahasu gnadib id nainatrep kusamret ,aragen  asived gnabmuynep .kurej  

 imonoke nanugnabmep irad naigab  nakapurem  nainatrep nanugnabmeP nad  

 nanugnabmeP .mumu araces takaraysam p  nakirebmem nainatre  nagnabmus

 awhab nimajnem atres takaraysam adapek  uti huruleynem gnay nanugnabmep

inatreb irad pudih gnay kududnep pukacnem ,  kutnu nad raseb aynhalmuj gnay

nuhat - hat .)5102 ,adnaW( gnatadnem nu  

 )8002( lajdiR turuneM  awhab rp artnes  gnarakes ada gnay kurej iskudo

tnebreb muleb  ipatet narapmah utaus malad ku nakapurem  gnotnak -  gnotnak

 gnay iskudorp cnepret nad tipmes  ,iskudorp artnes nasawak id ra  takgnit nagned

ep  nad isairavreb gnay naarahilem s lamitpo muleb  aynnenapacsap naalolegnep atre

edes gnay  kadit gnay narasamep nad anahr .inatep adapek kahipreb  

nakapurem inatahasu utaus nagnutnuek takgnit nad nakayalek sisilanA  

 .satidomok utaus nakgnabmegnem malad amatu utnenep rotkaf B  kurej awha

 nakgnidnabid alib nakahasuid kutnu simonoke gnilap gnay satidomok kusamret

haub satidomok nagned - aynnial nahaub   ,kkd osotnaS( ayntujnaleS .)5991  ,

m  nad )2991( gnulagatuH nad fuaR turune  gnilap gnay alaks )9991( kifuaT

.nohop 004 sata id halada nakgnutnugnem  

 isnetop anerak sugab pukuc aguj aisenodnI id kurej sinsibirga kepsorP

 ayadrebmus satilauk natakgninep margorp iulaleM .saul gnay iskudorp nahal

lisah nagned gnukudid atres kurej inatep   ,nasakgnamep igolonket isavoni

 metsis atres udapret tikaynep nad amah naalolegnep ,nakupumep nad nagnarajnep

 nagnukgnil hamar tagnames adap nakrasadid aynaumes gnay aynnial ayadidub

jnem patet nagned kurej iskudorp satilauk nad satitnauk naktakgninem naka  aga

kkd naytvaD( nagnukgnil nairatselek , )3002 . 
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 71 utiay iggnit pukuc kurej inatahasu sativitkudorP -  isnetop irad ah/not 52

 52 -  id isnivorp 81 id netapubak 26 kaynabes ,4002 nuhat adaP .ah/not 04

,kurej sinsibirga nagnabmegnep margorp iaynupmem aisenodnI   aynutas halas

rp nakapurem gnay nataleS natnamilaK isnivorP halada  mais kurej artnes isnivo

 rajnaB )5002 ,nainatreP gnabtiL nadaB( . 

   2.2 maiS kureJ hubmuT tarayS  

nitek adap hubmut tapad mais kurej namanaT  0041 iapmas tapmet naigg

 retem ataid tagnas tubesret tapmet naiggniteK .tual naakumrep s   ihuragnepmem

 satilauk  atres  amirenem aynkiabes  mais  kurej  namananep hareaD .haub asar

05 aratna irahatam naraniynep  %  naadebrep nagned % 06 d.s  nad gnais uhus

 irad hibel malam  aradu naadaeK .% 01 gnay   kaynab hibel naka babmel

 aynnial pasihgnep utuk nad iasirep utuk amaturet amah nagnares naklubminem

.)9991 ,SPPT(  

04 irad hibel gnay nigna natapecek nagned milkI -  nakkotnorem naka % 84

nigna natapecek nad satisnetni gnay haread kutnu ,haub nad agnub n gnit ay  ig

 hara nagned surul kaget teredreb manatid kiab hibel nigna nahanep namanat

5 nakulremem kurej ,aynseiseps adap gnutnagreT .nigna - 6 ,6 -  hasab nalub 9 uata 7

 haub nad agnub nagnabmekrep kutnu nakulrepid ini hasab naluB .)najuh misum(

mel patet aynhanat raga  ria nakulremem tagnas ini namanat aisenodnI iD .bab

 aratna lamitpo rutarepmeT .sutsugA iapmas iluJ nalubid amaturet pukuc gnay

52 °  C - 03 0 83 adap lamron hubmut tapad hisam gnay ada numan ,C 0  ,omtayiwD( C

 .)6002  

  B  epit milki  halada  mais  kurej  namananep  kutnu  iauses  gnay  milkI

  B  epit  milkI  .nosugreF  nad  htimS  nagnologgnep  nakrasadreb C  nad

7  ikilimem -  5 ikilimem C epit nakgnades ,gnirek nalub 3 d.s 2 nad hasab nalub  9

d.s 2 nad hasab nalub 6 d.s   najuh haruc ini milki adap aynlaedI .gnirek nalub 4

 ,feoseoJ( nuhat gnajnapes atarem aynnarabeynep atres ,nuhat/mm 0051 rasikreb

.)3991  

 iapmas gnupmel halada kurej ayadidub kutnu kiab gnay hanat manat aideM

7 tail iskarf nagned risapreb gnupmel -  ubed ,%72 52 -  pukuc ,% 05 < risap nad %05

 kococ tagnas losotaL nad losodnA hanat sineJ .kiab aradu nad ria atat ,sumuh

 kutnu kococ gnay )hanat Hp( hanat namasaek tajareD .kurej ayadidub kutnu
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5,5 halada kurej ayadidub -  lamitpo gnay hanat riA .6 mumitpo Hp nagned 5,6

b 051 namaladek adap adare -  misum adaP .hanat naakumrep hawab id mc 002

 051 uaramek T .mc 05 najuh misum adap nad mc  gnay ria iakuynem kurej namana

 id kiab nagned hubmut tapad kurej namanaT .%01 ratikes marag gnudnagnem

 ratikes nagnirimek ikilimem gnay haread 03  0 .)4991 ,KAA(  

 mais kureJ B  gnay nahal rutnok adap nakayadidubid aynmumu adap rajna

 gnay haread id kiab nagned hubmut tapad hisam ini namanat numan ,ratad

 lamiskam nagnirimek ikilimem  .003 <  rumu adap nagnapalid manatid kurej tibiB

alukoid haletes nalub 6  x mc 06 x mc 06 narukureb gnay manat gnabul nagned is

 5 kurej manat karaj ,narujna igolonket iulaleM .m 4 x m 4 manat karaj atres mc 06

 .)9002 .kkd inabruN( ht/ah/t 40 ,33 sativitkudorp naklisahgnem tapad m 5 x m

aynep sabeb lebalreb kurej kibib naanuggneP  gnay DPVC tikaynep amaturet tik

 tikaynep ,aisenodnI iD .kurej sinsibirga ahasu malad amatu rusnu nakapurem

itam kurej namanat atuj 3 irad hibel nakbabeynem DPVC  0991 nuhat aratna -  0791

( kkd itutsaiwD , .)3002  

03 kaynabes gnadnak kupup nairebmeP - s kutnu gk 04  manat gnabul paite

nat gnabul putunem taas adap hanat nagned rupmacid gnay PS ,gk 04 aerU ,ma -  63

lCK ,gk 02   nagned nakupumep )4102( .kkd anaiF turuneM .gk 04 AZ nad gk 04

 nad nohop/g 05 PST ,nohop/g 56 aerU ,nohop/gk 04 gnadnak kupup nairebmep

nohop/g 53 KZ  at iggnit adap nahaburep nakirebmem  gnatab retemaid nad naman

 kurej airebmeP .amirP oenroB korpek  nad lCK ,PST ,aeru kupup isanibmok n

em tapad gnadnak kupup gnorodn    kiab hibel gnay kurej namanat nahubmutrep

kkd daasA( kupup nairebmep apnat adapirad , .)3991  

 nagned naarahilemep nasakgnamep nad kutneb nasakgnamep nakukaleM

 sanut nad TPO gnaresid halet aynhaub gnay gnitnar nad gnabac gnotomem arac

3 naklaggnitid nad gnerelek rasebes haub taas adap haub nagnarajnep atres ria -  4

.lobmoegrep haub  anat sativitkudorP  nad nasakgnamep nagned maiS kurej nam

 88 ,82( iggnitret gnay halada hanat sisilana nakrasadreb kupup nairebmep

 gnay kurej satilauk naklisahgnem muleb ipatet ,)nuhat/nohop/gk

.kiabret  tapet surah TPO nagnares anekret gnay gnitnar nad gnabac nasakgnameP

c nad  mais kurej iskudorp ihuragnepmem naka anerak aynnanagnanep tape

)3102 aniL nad ebmaR( . 
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3.2  kureJ namanaT sativitkudorP  

 iskudorP ubekrep nagnabmekrep  id kurej nan  aisenodnI  pukuc

 kaynab hibel aynkudorp nakaribmegnem   malad nakrasapid   .rages  kutneb

 nakgnadeS nahalo kudorp  epes kurej suj/iras itr   kudorp nataigeK .satabret hisam

 nahalo  kurej  ukab nahab ialpus helo gnukudid surah  gnay  alib aggnihes ,libats

 gnorodnem naka akam kiab nagned gnabmekreb ini kurej nanubekrep

 nahubmutrep kes  ,nial rot tiay  u  irtsudni ognep  ,anamseL( kurej suj/iras nahal

.)9002  

 kepsorP  kurej haub nagnabmegnep  tagnas gnamem aisenodnI id mais

 rasap kutnu kiab ,sugab upuam lakol  ,lanoisan araceS .iregen raul rasap kutnu n

t ek nuhat irad aisenodnI id kurej iskudorp  ,natakgninep imalagnem ulales nuha

nupiksem  nap saul iges malad ahasu sativitkudorP .isautkulf imalagnem hisam ne  

iggnit pukuc kurej inat  y 71 rasikreb utia - 52 isnetop irad ah/not 52 -  adaP .ah/not 04

senodnI id isnivorp 81 id netapubak 26 kaynabes ,4002 nuhat  iaynupmem ai

j sinsibirga nagnabmegnep margorp  halas ,)5002 ,nainatreP gnabtiL nadaB( kure

 aynutas  halada rP  gnay nataleS natnamilaK isnivo P nakapurem  kurej artnes isnivor

 mais  hisam rajnaB mais kurej haub sativitkudorp ataynret ipatet nakA .rajnaB

 fitaler r  ah/not 8,6 ratikes  aynah inkay ,aynsativitkudorp isnetop gnidnabid hadne

 SPB(  nakbabesid amaturet  tubesret sativitkudorp aynhadneR .)5002 leslaK  helo

inatep helo namanat naarahilemep nataigek ayngnaruk -  ,lahadaP .kurej nubekep

amanat naarahilemep nataigek  itupilem gnay nubek malad n  ,nakupumep

 ,namariynep ep  amah nailadnegnep nad haub nagnarajnep ,nasakgnam  tikaynep

naktakgninem tapad naka lamitpo araces nakukalid akij aynnial   sativitkudorp

.)3102 ,kkd hairamoQ( namanat  

 
4.2   nagnabmegneP aloP ahasU t  id kureJ ina aisenodnI  

 kurej halada ayaratnaid ,aisenodnI id nakahasuid gnay kurej sinej 5 tapadreT

 .korpek kurej nad ,mais kurej ,sinam kurej nad ,turup/sipin  kurej ,olemap/raseb

ais kurej ,tubesret sinej aratna iD  kaynab gnilap kurej sinej nakapurem m

d nakayadidubid  inik na .lanoisan rasap isanimodnem hisam   idajnem tapmes kureJ

 kudorp anodamirp  id arutlukitroh  aisenodnI  nuhat  iapmas  .3991  utas halaS artnes  

 lanekret  gnay taraB natnamilaK halada aisenodnI id kurej ned  nag  sinej  ,aynkurej

 ,kanaitnop kurej utiay  ipatet p  ada  4991 nuhat  anerak rucnah ini naayajek
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 gnay again atat nad amah nalaosrep ugnem gnaruk  ,anamseL( inatep nakgnutn

.)9002  

 nakahasuid hisam inik nakahasuid gnay kurej nanubekrep raseb naigabeS

malad  aera - 1 ,licek aera -  kadit nad ,ah 5 sret agned ipatet ,artne  nikames n b  aynkia

 lanoisan kurej rasap nanubekrep akam  us raseb alaks kurej  iD .akubid ialum had

 ,taraB natnamilaK  akubmem gnay atsaws kurej nanubekrep naahasurep

 kurej nanubekrep  kureJ artiM halada raseb alaks iratseL   gnay m   nakahasugne

 kurej  nanubekrep d ah 005 saul nagne  .)5102 ,adnaW(  

 adaP bak netapu -  iskudorp nasaul tapadret gnay netapubak ej  nakukalid ,kur

 sinket nautnab aguj iskudorp   uata nainatreP saniD helo nakukalid gnay

naahasureP - ahasurep  iaynupmem gnay na rp  margo tnempoleveD ytinummoC  .

 ini nautnaB upilem  naarahilemep sinket nad tibib naaideynep it et  kinket amatur

.)9002 ,anamseL( tikaynep nad amah nailadnegnep nad nakupumep  

 
5.2  ahasU nakayaleK sisilanA  

  keyorp utaus aynkadit tapad gnatnet naitilenep halada nakayalek idutS

 .lisahreb nagned nakanaskalid  ,tubesret ahasu irad taafnam itrareb nalisahrebeK

nokerep igab taafnaM ,laisnaniF taafnaM iagabes nakitraid tapad  ,lanoisan naimo

S .laisos taafnaM nakapurem sinsib nakayalek idut   gnay ahasu nataigek narabmag

res ,isnetop ,isidnok nagned iauses ,nakanacnerid  irad aidesret gnay gnaulep at

.)9002 ,miharbI( kepsa iagabreb  

  laisnanif nakayalek awhab naksalejnem )1102( inaydniR ayntujnaleS

 natapadnep helorepmem malad naahasurep naupmamek ialinem kutnu halada

nep tahilret naka inis iraD .nakraulekid gnay ayaib atres  gnay gnau nailabmeg

 nakayalek sisilanagnem naujuT .ilabmek naka amal aparebes nakmanatid

 ayaib nagnutihrep iulalem isatsevni anacner nakutnenem kutnu halada ,laisnanif

 nad naraulegnep aratna nakgnidnabmem nagned ,nakparahid gnay taafnam nad

pes ,natapadnep  kutnu keyorp naupmamek ,ladom ayaib ,anad naaidesretek itre

 ialinem nad nakutnetid halet gnay utkaw malad tubesret anad ilabmek rayabmem

.ayntujnales nakgnabmekid tapad naka ahasu hakapa  

 
 


