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.1  NAULUHADNEP  

 

1.1  gnakaleB rataL  

nalaM atoK telret g 044 aratna naiggnitek adap ka - m nad lpd m 766  ikilime

us aparebeb B iagnus halada aynaratnaid iagn  .satnar satnarB iagnuS    nakapurem

 ualuP id audek gnajnapret iagnus nakapurem gnay rumiT awaJ id iagnus haubes

oloS nawagneB haletes awaJ  . satnarB iagnuS   nad rasebret iagnus halada

 ± iagnus narilagnep haread saul ,mk 023 ± gnajnap ,rumiT awaJ id gnajnapret

mk 000.21 2  tarab naigab irad lasareb aynria atam nad )rumiT awaJ hayaliw %52(

 ilaK ,itseL ilaK halada amatu iagnus kanA .onujrA nagnunugeP ikak ayad

rgN gnisam sadiW ilaK nad otnoK ilaK ,owo -  narilA hareaD iaynupmem gnisam

mK 526 saules )SAD( iagnuS 2 mK 0061 , 2 mK 786 , 2 K 835.1 nad , m2  isidnoK .

atar nagned siport milki helo isanimodid igolotamilk - 2 nanuhat najuh atar .  000

h misum adap hutaj %08 aynaratnaid ,mm ( naju 9002 ,hainaversaM .)  

i irad riac habmil amirenep nadab nakapurem iagnuS  nainatrep ,irtsudn

kududnep nad  .  naka iagnus malad ek nagnaub nakusam )6891( ijtnoN turuneM

 malad id igoloib nad ,aimik ,akisif rotkaf nahaburep aynidajret naktabikagnem

 .nariarep nahab naksibahgnem tapad ini nahabureP -  malad laisnesse gnay nahab

 ini taaS .nariarep nagnukgnil uggnaggnem tapad aggnihes nariarep

 gnalam atok id kududnep nahubmutrep atres irtsudni nad ahasu nagnabmekrep

pmadreb gnamem ini laH .natakgninep imalagnem suret  padahret fitisop ka

 halasam magareb naklubminem aguj nial isisid numan ,naimonokerep

 .iagnus ria aynlasim nariarep naramecnep itrepes ayadrebmus  

 ,aisenodnI id ramecret gnay iagnus utas halas nakapurem satnarB iagnuS

nay nahalasamrep narB iagnuS .ipadahid g utiay sat   anerak ,gnarukreb ria halmuj

turet ukab ria ismusnok ayntakgninem  ,irtsudni nad kududnep helo ama  ria utum

 ,kitsemod habmil aumes ripmah helo naktabikaid ,nurunem nikames iagnus



naubid irtsudni nad nainatrep ep iulalem apnat iagnus ek g ret nahalogn  hibel

( .iadamem gnaruk gnay nahalognep uata uluhad .)9002 ,hainaversaM  

 kapmad naklubminem aynah kadit idajret gnay nariarep naramecneP

 .naki itrepes ,nariarep id atoib padahret aguj ipatet ,tubesret iagnus padahret

ynonA turuneM ay tabika kaynab )0102( suom  ,ria isulop helo naklubmitid gn

  ayngnarukreb anerak ria emsinagro napudihek aynuggnagret aynaratnaid

 naitamek idajet ,nariarep rasad nalakgnadnep aynidajret ,negisko nagnudnak

 turuneM .gnurub nad naki ,notknalp itrepes ,onuk atoib 3002( ayahahC  naki )

urem  adap nakI .tapec nagned karegreb tapad gnay ria emsinagro nakap

 huragnep irad irid nakradnihgnem  naupmamek iaynupmem aynmumu

 satabret tatibah malad pudih gnay naki adap ,naikimed numaN .ria naramecnep

em tilus uti  naki ,)kulet nad ,uanad ,iagnus itrepes(  huragnep irad irid nakiral

rusnu ,ayntabikA .tubesret naramecnep -  )tareb magol( uti naramecnep rusnu

.naki hubut malad ek kusam  

 iwamsA  )4891( malad   ,anitsuY ( )5002  s awhab nakataynem  utas hala

ada nagnukgnil satilauk nahaburep padahret akep tagnas gnay atoib  naki hal

 ,rawat ria id pudih gnay pudih kulhkam utas halas nakapurem ini naweH .sam

s awaynes isalumukagnem tapad ilakes naknikgnumem tagnas uti anerak  adiflu

nariarep malad ada gnay (  sam nakI . oipraC sunirpyC   iagabes nakanugid tapad )

rak itayah iju naweh adahret akep tagnas ane  nagnukgnil nahaburep p

(  3991 ,idamraduS malad   gnay nagnukgnil nahaburep aggniheS .)3002 ,ayahahC

 adap atoib adap idajret gnay nahaburep itamagnem nagned tahilid tapad idajret

kujnutep nakidajid tapad gnay emsinagrO .tubesret nariarep   lanekid naramecnep

dni iagabes 1102 ,suomynonA( sigoloib rotaki .)  

 ,naki adaP nahaburep   halas naramecnep aynada tabika idajret gnay

 )4002( hallurmA turuneM .naki harad itamagnem nagned tahilid tapad aynutas



nep sitsongaid rotkaf nakapurem naki harad nanusus  nahaburep aggnihes ,gnit

 .naki natahesek sutats ialinem kutnu nakanugid kaynab harad narabmag

 ,pudih aidats adap gnutnagret ,isairavreb tagnas naki harad sigoloisif naadaeK

relgaL( nagnukgnil isidnok  nad pudih naasaibek 7791 ,  malad  .)5002 ,anitsuY  

m haraD  haraD .hubut malad ropsnart mitsis irad gnitnep naigab nakapure

 ,raluksav narulas iulalem nakrilaid gnay riac kutnebreb gnay nagniraj nakapurem

les nad harad amsalp utiay nenopmok aud irad iridret -  naki haraD .harad les

nay harad amsalp nariac sata nususret les irad iridret g -  harem harad les

 nad idnaffA( )tisobmort( harad gnipek nad ,)tisokuel( hitup harad les ,)tisortire(

 .)2002 ,gnaT  )6002( nooreV nad lekniwsiuM malad  allenrO  )8002(   nakataynem

tisortire ,nibolgomeh itrepes gnitnep gnay harad retemarap awhab  laisnerefid ,

 nad kisif serts itrepes latnedisni rotkaf nopserem naka tirkotameh halmuj ,tisokuel

 aggniheS .ria nanimatnok tabika nagnukgnil serts  nakapurem tisokuel nopseR

 natamagnep malad anugreb tagnas gnay nasadnal iagabes sinilk tala utas halas

 iduts .nariarep naramecnep tabika naki natahesek sisilana nautnenep  

 atik ipatet ,iradnihid tilus gnamem  tubesret nagnukgnil naramecneP

 nad ,naramecnep nakiladnegnem ,naramecnep nagnarugnep nakukalem tapad

adahret takaraysam nailudepek nad naradasek naktakgninem  raga nagnukgnil p

 halas ini iagnus ria naramecnep nailadnegneP .nagnukgnil iramecnem kadit

 aggnihes ,ria satilauk padahret nalortnognep nagned nakukalid tapad aynutas

.tubesret iagnus naadaek iuhatekid   

ria satilauk nalortnogneP  nakecegnep nagned nakukalid  retemarap -

p takgnit iskiderpmem kutnu huragnepreb tagnas gnay retemarap naramecne   id

 tapad ,naramecnep aynidajret asongaid utnabmem kutnU .iagnus utaus

.naki adap harad naaskiremep nakukalid   nakataynem )6991( itaijtuS

halas nakapurem naki harad naaskiremep   nakutnenem kutnu nredom arac utas

.naki natahesek naadaek   halmuj narukugnep nakukalid tapad aynutas halaS



lajnig itrepes harad kutnebmep nagro adap tisokuel  , afmil sumit ,  nad  itah  .

 tisokuel sinej nad esatnesreP et alibapa nahaburep imalagnem naka  idajr

nag  ini laH .naki adap naugg  .naki natahesek sutats nakutnenem naka  uti kutnU

ulrep   nagro adap tisokuel halmuj itamagnem nagned naitilenep nakanaskalid

naki harad kutnebmep   gnay ludujreB  K“ p tisokueL narabmaG naija  nagrO ada

nebmeP sumiT ,afmiL lajniG( haraD kut  d  saM nakI )itaH na )oipraC sunirpyC(  

naarahilemeP haleteS   satnarB iagnuS id gnalaM atoK .”  

 2.1  halasaM nasumureP  

h nahabureP nagned nagnubuhreb tagnas igolotame  isidnok   ,ria satilauk

 ihuragnepmem naka nariarep nagnukgnil naadaek nahaburep  nad isisopmok

mag naki harad narab  )8002 ,allenrO( gnem kutnU . e  iuhat  nad isisopmok

( sam naki harad narabmag oiprac sunirpyC  naaskiremep nakukalid ulrep akam )

 halada ini naitilenep malad halasaM .harad  nagnabmekrep ada hakapa

 sinej nad esatnesrep ( sam naki tisokuel  sunirpyC oiprac  kutnebmep nagro adap )

 harad  naarahilemep haletes )itah nad sumit ,afmil ,aljnig(  iagnus nariarep id

?gnalam atok satnarB  

3.1  naitileneP naujuT  

 T  iapacid nigni gnay nauju  adap  iuhategnem kutnu halada ini naitilenep

agned satnarB iagnus nariarep satailauk  esatnesrep nagnutihrep nakukalem n

 sam naki kutnebmep nagro adap tisokuel sinej nad ( oiprac sunirpyC )  agit adap

.adebreb gnay isakol  

4.1  naitileneP taafnaM  

   gnadibid isamrofni idajnem tapad nakparahid ini naitilenep irad lisaH

 gnatnet nanakirep tilauk isidnok ria sa  iagnus   nakanuggnem rukuid gnay

.harad kutnebmep nagro adap tisokuel ini lah malad ,naki igolotameh retemarap  

 



5.1      sisetopiH  

oH : D  naadebrep ada kadit agudi  sinej nad esatnesrep nagnabmekrep

 tisokuel umit ,afmil ,lajnig( harad kutnebmep nagro adap  )itah nad s

( sam naki oiprac sunirpyC  isakol agit id naarahilemep haletes )

.gnalaM atoK satnarB iagnuS id adebeb gnay  

 :1H   naadebrep ada agudiD  sinej nad esatnesrep nagnabmekrep

 tisokuel  )itah nad sumit ,afmil ,lajnig( harad kutnebmep nagro adap

( sam naki oiprac sunirpyC  isakol agit id naarahilemep haletes )

.gnalaM atoK satnarB iagnuS id adebeb gnay  

 
1.4.1  W nad tapmeT naitileneP utka  

  naitileneP  ini   nad gnalaM atok satnarB iagnuS id nakanaskalid

atisrevinU nanakireP satlukaF nakI tikayneP nad tisaraP mirotarobaL yajiwarB s  a

1102  lirpA iapmas iraurbeF nalub adap gnalaM . 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 



AKATSUP NAUAJNIT .2  
 

 
 1.2  saM nakI igoloiB  

 1.1.2   saM nakI imonoskaT ( oiprac sunirpyC ) 

 modgnik maladek kusamret imonoskat malad )1 rabmaG( sam nakI

 .ailaminA )4891( ninaaS turuneM  :tukireb iagabes halada sam naki isakifisalk  

 modgniK   ailaminA :  

 modgnik buS  aozateM :  

 mullyhP  atadrohC :  

 mullyhP buS  atarbetreV :  

 sissalC   secsiP :  

  sissalC buS   ietsoeleT :  

 odrO     iisyhpoiratsO :  

 odrO buS  aedionirpyC :  

 ailimaF   eadinirpyC :  

eG  sun     sunirpyC :  

seisepS   : oiprac sunirpyC  

 

 

 

 

 

 

 

( saM nakI .1 rabmaG oiprac sunirpyC ( ) 1102 ,suomynonA ) 

 



 

 2.1.2   saM nakI harajeS ( oiprac sunirpyC ) 

 iD .anihC id ihesam mulebes 574 nuhat kajes arahilepid hadus saM nakI

rahilepid ialum saM naki aisenodnI  amatrep gnay sam nakI .0291 nuhat adap a

 naidumek ,anihC nad aporE natarad irad lasareb aisenodnI ek kusam ilak

 gnabmekreb sam nakI .gnitnep tagnas gnay ayadidub naki idajnem gnabmekreb

niartS .niarts uata sar aparebeb kutnebmem - s kutnebret ada gnay niarts  arace

saR .amal gnay utkaw malad asayaker nupuam imala -  anraweb sam naki sar

 anihC irad lasareb gnaret anraw nad aporE irad lasareb agudid paleg

.)4991,onesuS(  

 id tapadret gnay sam naki awhab nakataynem )5991( atanidatnamuS

aki nanurutek nakapurem aisenodnI  ,nawiaT ,aporE ,aniC irad awabid gnay sam n

 sam naki sinej hulupes irad hibel tapadret hadus ini taas iapmaS .gnapeJ nad

( prac nommoc aynigolofrom retkarak nakrasadreb isakifitnediid tapad gnay )  .

tni aynada helo nakbabesid sar irad iric nad tafis naadebreP  aratna iskare

 irad tahilret gnay naarahilemep arac nad misum ,malok nagnukgnil nad epitoneg

 ,netnuP sam naki itrepeS .aynanraw nad hubut kutneb ,kisif kutneb nalipmanep

.unajdaR nad ioK ,nawiaT ,aynoyN iS ,ayalajaM  

i seiseps nakapurem sam naki aynlawa adaP  naki anerak numan ,rail nak

 ria satilauk nad sinej iagabreb malad kaibgnabmekreb hadum tafis ikilimem ini

 sam nakI .)9991 ,osotnaS( ainud hurulesek rabeynem ini naki akam ,rawat

( oiprac sunirpyC nakayadidubid amal halet gnay rawat ria naki sinej nakapurem )  

 kajes nakgnabmekid halet ini ayadidub metsiS .saul araces isubirtsidret halet nad

.)5991 ,atanidatnamuS( nakgnabmekid suret hisam nup gnarakes nakhab ulud  

 3.1.2   saM nakI igolofroM ( oiprac sunirpyC ) 



( sam nakI oiprac sunirpyC iric iaynupmem ) - aga hubut iric  gnajnamem k

( kaget hipimem nad desserpmoc  tapad nad hagnet gnuju id katelret tuluM .)

 .tugnus gnasap aud tapadret tulum roiretna naigaB .)litkatorp( naklubmesid

 sam naki kisiS .kisis helo pututret sam naki hubut naakumrep mumu araceS

logid nad raseb fitaler  sam nakI .)4991 ,onesuS( diolkis epit kisis maladek nakgno

 piris nad )lartnev nad larotkep( piris gnasapes utiay ,piris 7 ikilimem aynasaib

 nad largetni kutnu isgnufreb gnay )laduak nad lana ,lasrod( laggnut

b adap tiluK .naki nakaregrep malad nagnabmiesek  tapad naki seiseps aparebe

 elooH( isaripser kutnu isgnufreb .la .te  .)1002 ,  

 naigab nagned gnajnap fitaler narukureb )lasrod( gnuggnup piriS

irajreb gnakaleb -  nad agitek piris utiay rihkaret piris nakgnades ,sarek iraj

ris naakumrep kateL .igiregreb tapmeek  nagned nagnarabesreb gnuggnup pi

 .igiregreb rihkaret gnay suna piris nakgnades ,)lartnev( turep piris naakumrep

 silaretal aeniL  putut irad gnatnilem ,hubut nahagnetrep id katelret )isis tarug(

 .)4991 ,onesuS( roke lakgnap gnakaleb gnuju ek iapmas gnasni  

2  4.1.  saM nakI tatibaH  ( oiprac sunirpyC ) 

 gnanet surareb iagnus itupilem sabeb mala id sam naki ilsa tatibaH

 siport haread id nariarep iakuyneM .uanad lakgnad aera id nad gnades iapmas

nakI .aynimala nakap nakaideynem kaynab hurek kaga gnay ria anraw nagned  

 imala nakap naaidesretek anerak niales utnetret tapmet utaus iakuynem sam

 nahajimep tapmet iagabes anugreb gnay ria namanat aynada aguj ipatet

 .)0102 ,suomynonA(  

 kiab ,malok sinej aumes adap ripmah nakayadidubid tapad sam nakI

gnem aynria gnay malok adap  aguj sam nakI .gnanet riareb malok nupuata rila

 lamitpo isidnoK .nataub malok uata kudaw ,uanad ,iagnus id kiab hubmut tapad

051 aratna naiggnitek adap utiay sam naki nahubmutrep kutnu -  id retem 000.1



52 aratna ria uhus ,tual naakumrep sata 0- 82 0 ia Hp nad C 7 aratna r -  ,osotnaS( 8

 upmam anerak lifomret tafisreb gnay naki sinej kusamret sam nakI .)9991

 tapad hisam sam nakI .iggnit gnay nagnukgnil uhus nagned irid nakiauseynem

53 uhus adap hubmut 0  ria negisko nagnudnak nagned pudih tapad sam nakI .C

 irad gnaruk  ,L/gm 4 5,5 aratna lamitpo satinilas -  ,mpp 7  gnaruk tirtin nagnudnak

 kainoma nagnudnak atres ,L/gm 52,0 irad gnaruk tartin nagnudnak ,L/gm 1,0 irad

.)4991 ,onesuS( L/gm 6,0 irad gnaruk  

 5.1.2    saM nakI kutnU riA satilauK retemaraP ( oiprac sunirpyC )  

am nakI  nad nanagnanep padahret nahat gnay seiseps nakapurem s

 aynhadner padahret isnarelot ikilimem amaturet kiab gnaruk gnay ria isidnok

 .turalret negisko radak I  uata nignid haradreb naweh kusamret sam nak

lamretoikilop  .  

naki naarahilemep malad mumitpo ria uhuS   82 halada sam 0  iagabeS .C

 uhus adap nahatreb tapad sam naki ,siport hareadid pudih gnay naki anam

03 sataid aggnih 0  turalret negisko nagnudnak akam ,ria uhus iggnit nikameS .C

 nagnudnak akam hadner nikames ria uhus akij aynkilabeS .tikides nikames naka

ko  .raseb nikames naka turalret negis 8 uhus narasik adap pudih tapad sam nakI -

53 ° p numaN .C  gnusgnal tabikareb tapad mirtske gnay nagnukgnil uhus nahabure

 .ini naki sinej adap  .)5991 ,atanidatnamuS(  gnay nagnukgnil uhus uti nialeS

knurunem naka hadner ulalret  natner hibel naki aggnihes ,nalabekek isgnuf na

 elooH( rumaj nad iretkab helo iskefni padahret .la .te .)1002 ,  

O L/gm 8 irad % 05 laminim turalret negiskO 2 O L/gm 5 irad %001 nad 2  .

 ,naki hubut emsilobatem naktakgninem naka ,ria rutarepmet iggnit nikameS

es  nagnukgnil id mumiskam kainoma latoT .takgninem kainoma iskudorp aggnih

HN L/gm 2,0 halada 4
+ 6 halada Hp lamron narasik nakgnades , -  latoT .9

 elooH( LCOH L/gm 500,0 halada ria adap nirolk udiser mumiskam .la .te .)1002 ,  



k retemarap igabreb naiauses kaditeK  Hp itrepes ,naki adap ria  satilau

taz nad -  elooH( serts nakbabeynem tapad aynnial aimik taz .la .te  isidnoK .)1002 ,

 nakbabeynem naka nad harad maladid loretselok radak naktakgninem naka serts

)6002 nroovreV nad lekniwsiuM naV( nalabekek metsis adap iserped  .  

 2.2   nakI haraD  

 haraD .hubut malad ropsnart mitsis irad gnitnep naigab nakapurem haraD

 ,raluksav narulas iulalem nakrilaid gnay riac kutnebreb gnay nagniraj nakapurem

les nad harad amsalp utiay nenopmok aud irad iridret -  naki haraD .harad les

a nususret les irad iridret gnay harad amsalp nariac sat -  harem harad les

 malad iD .)tisobmort( harad gnipek nad ,)tisokuel( hitup harad les ,)tisortire(

marag gnudnakret harad amsalp -  muirtan ,adirolk muirtan( kinagrona marag

d( nietorp ,)tafsof muirtan nad tanobrakub  nad ,nilubolg ,nimubla kutneb mala

taz atres ,)loretselok nad nitisel kutneb malad( kamel ,)negonirbif -  aynnial taz

 .)2002 ,gnaT nad idnaffA( neirtun nad mizne ,nimativ ,nomroh aynlasim  

iskoidnobrak nad negisko ,neirtun rofsnart kutnu isgnuf ikilimem haraD  ,ad

 nanahatrep malad gnitnep narepreb nad hubut uhus nagnabmiesek agajnem

 naukebmep malad narepreb tisobmort lanoisgnuf araceS .)1991 ,ytairA( hubut

 lisahgnep iagabes isgnufreb tisofmil ,gaforkam iagabes isgnufreb tisonoM .harad

itna nawalem kutnu idobitna  lifotuen nad hubut malad ek kusam gnay neg

.)2002 ,gnaT nad idnaffA( kitisogaf isgnuf iaynupmem  

1.2.2   haraD nakutnebmeP sesorP  

 numaN .gnalut musmus ada kadit naki adap ,ailamam nagned adebreB

d kutnebid harad ,naki adaP .sudonofmil ikilimem naki ,naikimed  nagro malad i

 .)2002 gnaT nad idnaffA( itah nad sumit ,afmil ,lajnig  harad nakutnebmep sesorP

 gnay tsalbotisomeh rosrukerp les irad lasareb naki adap siseiopotameh uata



macamreb irad lasareb tapad -  gnatam naka aynasaib numan ,nagro macam

is ikusamem haletes  .)8891 ,hceC nad elyoM( harad isalukr  

 ,atamotsolcyC adaP .harad kutnebmem tapad naki adap nagro aparebeB

 susu asocumbus adap rabesret gnay afmil malad kutnebid harad les sinej aumes

 id iskudorpid naki harad leS .)1102 ,suomynonA( nanakam naanrecnep tala

d  .afmil nad lajnig roiretna gnuju id katelret gnay kiteiopotameh nagniraj mala

les naklisahgnem tapad harad narulas ,oirbme aidats adaP -  naki adap ,harad les

les asawed - tasup numan ,harad narulas naakumrep id kutnebid hisam harad les -

les nakutnebmep tasup - es  .kapman hibel harad l  kutnebmep naki naigabes adaP

.gnutnaj nagro gnililekesid tapadret nakumetid aguj tisolunarg nad tisofmil  

.)2002 gnaT nad idnaffA(  

 ,diohpmyl nagniraj naka ayak gnilap gnay nagro halada lajniG

 .kirfenosem naigab id kutnebid etycobmorht  nakaynabek nad yerpmaL adaP

 ,aynpudih amales amatu gnay harad les lisahgnep nakapurem lajnig ,ietsoeleT

 danog naakumrep adap tapadret aguj diohpmyl nagniraJ .lajnig alapek amaturet

naigab adaP .ionpiD nad ihcaleS naki aniteb nad natnaj - ar gnalut les naigab  naw

les sinej hurules naklisahgnem aimA nad suetsosipeL sinej irad alapek adap -  les

.)1102 ,suomynonA( harad  

 kutneb ,katel kiab isairavreb tagnas gnay nagro nakapurem naki afmiL

 xetroc naigab irad iridret atamotsohtanG naki adap afmiL .aynnaruku nupuam

reb(  afmil irad xetroc naigaB .aludem nad )hitup anrawreb( avlup ,)harem anraw

 aparebeb nad etycohpmyl nakgnades etycobmorht nad etycorhtyre kutnebmem

 .)1102 ,suomynonA( alludem malad id kutnebid etycolunarg  afmil nagrO

 iridret gnay harem harad les iskudorpmem  gnatam muleb gnay tisortire irad

les nupuata -  ikusamem haletes tisortire idajnem isaisnerefedreb naka gnay les

 .)8891 ,hceC nad elyoM( harad isalukris  



( uih naki adap tisofmil nad tisolunarg leS xanips suretpomtE  kutnebid  )

up aplup naigaB .afmil nagro irad  ,tisofmil kaynab hibel iskudorpmem afmil hit

 afmiL .tisolunarg aparebeb nad tisortire iskudorpmem harem aplup nakgnades

 bus( ietsoelet nad )seyhthcirdnoC naki irad salek bus( hcnarbomsale naki adap

ulalem harad les nakaideynem )seyhthcietsO naki irad salek  kimonoto isavreni i

 gnay aiskopih halada hotnoc iagabeS .serts isidnok helo naktabikaid gnay

 ,farays isalumits tabika nialeS .iskartnokreb kutnu afmil nagro isalumitsnem

 afmil iskartnok nakbabeynem aguj )kigrenilok uata kigrenerda( nomroh isalumits

ki adap ( doc kitnalta na auhrom sudaG .)8891 ,hceC nad elyoM( )  

 kaynab adap aynnial dioleymohpmyl nagniraj nakapurem sumit rejneleK

 udividni adap iserger imalagnem ilak gnires numan ,gnahareb gnay adum naki

1 ,hceC nad elyoM( lauskes nagnatamek imalagnem halet gnay  tisokueL .)889

 naidumek tisokuel ,naklisahid haleteS .lajnig nad sumit nagro id naklisahid

( hubut hurules ek ujunem harad tukgnaid )1002 .kkd nawaitsaB . 

 aynmumu adaP .naki adap raseb fitaler gnay nagro nakapurem itaH

atelret itaH .natalkocek harem anrawreb  nad nadab aggnor naped naigab id k

 ,irik subol nad nanak subol sata igabret saget kadit aynkutneB .susu ignililegnem

 isalimisa malad narepreb itaH .gnuggnup hara ek ujunem gnay naigab atres

arucnahgnep ,siseiopotameh ,isakifiskoted ,elib iskudorp ,tneirtun  harad les n

 kutnu udepme gnutnak malad napmisid gnay udepme naklisahgnem atres harem

 kamel naanrecnep sesorp utnabmem .)8891 ,hceC nad elyoM(  

 gnubulesid kutnebid remirp harad ,)hsifgah( utnah naki naki adaP

erpmaL adap harad leS .susu nagro adap lamredosem  )aretpmaL( asawed y

 hcnarbomsalE nakI .faras lasrod haread id kamel nagniraj irad sisetnisid

 nagro ,)sugapeseo hareadid katelret( gidyel nagro irad harad les iskudorpmem

 .)9891 ,treboR( afmil ratikes nad )danog ratikes( lanogipe    tisokuel halmujeS

kumetid  numi mitsis awhab nakisakidignem gnay ,gnasni nad tiluk adap na



 s’reyeP ,suicirbaF asrub ,gnalut musmuS .naki adap gnabmekreb halet lasokum

 iapmujid kadit ailmam nad saggnu adap tapadret gnay sudonofmil nad sehctap

nroovreV nad leknniwsiuM naV( .naki adap , )6002  

 .2.2.2   nakI haraD nenopmoK  

les irad nususret naki haraD -  amsalp malad id isnepsusret gnay harad les

 harad emuloV .)4002 hceC nad elyoM( hubut nagniraj hurules ek nakradeid gnay

 naki  ietsoelet R  .)2002 gnaT nad idnaffA( hubut tobob irad %3 kaynabes  oila  .te

.la   )5891( malad   senoM  gnay harad retemarap awhab nakataynem )8002(

 naka tirkotameh halmuj ,tisokuel laisnerefid ,tisortire ,nibolgomeh itrepes gnitnep

 tabika nagnukgnil serts nad kisif serts iagabes itrepes latnedisni rotkaf nopserem

a nanimatnok .ri  

les nad amsalp nariac irad iridret haraD -  harem harad les utiay harad les

 harad amsalP .)tisobmort( harad gnipek nad )tisokuel( hitup harad les ,)tisortire(

larenim gnudnagnem gnay hinrej nariac utaus halada -  lisah ,turalret larenim

nrecnep irad isbrosba  ,nagniraj helo emsilobatem lisah nagnaub ,nanakam naa

 relgaL( turalret sag atres idobitna ,mizne la .te  harad amsalp malad iD .)7791 ,.

marag gnudnakret -  nad tanobrakib muirtan ,adirolk muirtan( kinagrona marag

,nimubla kutneb malad( nietorp ,)tafsof muirtan   kamel ,)negonirbif nad nilubolg

 tneirtun nad mizne ,nimativ ,nomroh ,)loretselok nad nitisel kutneb malad(

 9891 ,namlleD(  malad .)8002 ,senoM  

 harad les idajnem nakkopmolekid harad ,isgnuf nad anraw nakrasadreB

sokuel( hitup harad les nad )tisortire( harem  les nakapurem naki adap tisortirE .)ti

01x4 iapacnem ,kaynab gnilap halmuj nagned 6 mm/les 3  halmuJ .)8002 ,allenrO(

( sam naki adap tisortire oiprac sunirpyC 01 x 34,1 halada ) 6 mm/les 3  nad elyoM(

.)4002 hceC  

 3.2.2  tisokueL  



 kilobatem tinu nakapurem tisokueL  les ,hubut nanahatrep metsis irad fitka

 nupuam ,iskefni imalagnem gnay haread ek susuhk araces nakisalukrisid naka ini

mus malad les metsis id kutnebid tisokueL .nagnadarep imalagnem gnay -  mus

 .)7991 ,notyuG( afmil nagnirajid igal naigabes nad gnalut kutneB   hitup harad les

 nad talub aggnih gnojnol )2002( gnaT nad idnaffA turunem  anrawreb kadit  .

 utiay ,harem harad les gnidnabid tikides hibel gnay halmuj ikilimem tisokueL

mm/000.02 aratna rasikreb 3 mm/000.051 aggnih 3.  .)8891 ,hceC nad elyoM(  

,tahes naki adaP  gnisam isroporp nad halmuj -  harad nenopmok gnisam

 harad awhab nakataynem )8002( allenrO malad )0791( rehcelmA .natsnok fitaler

 .tikaynep anekret alib aynsusuhk suires nahaburep imalagnem naka  nahabureP

kidajid tapad tisokuel sinej nad tisokuel latot halmuj  tikaynep aynada rotakidni na

 .)9891 ,streboR( naki adap utnetret iskefni macamreb ikilimem tisokueL -  macam

 kusamret( gnisa adneb nakgnalihgnem kutnu aynnatiak tare ,isgnuf

 .)negotap emsinagroorkim rotkaF -  tisokuel halmuj ihuragnepmem gnay rotkaf

idnok halada naki hubut natahesek nad is   .)6002 ,nroovreV nad lekniwsiuM naV(  

 nanahatrep malad nanarep iaynupmem tisokuel ,)3002( idneffE turuneM

taz padahret emsinagro laromuh nad relules -  poksorkim malad tahiliD .gnisa taz

lunarg iaynupmem hitup harad les akam ayahac  gnay ,)tisolunarg( kifiseps a

 nad aynamsalpotis malad ,riac hagnetes nasetet apureb pudih naadaek malad

 ,alunarg iaynupmem kadit gnay ,isairavreb gnay itni kutneb iaynupmem

 .lajnig itrepes kutneb uata talub kutneb itni nagned negomoh aynamsalpotis

tapadreT   tikides amsalpotis ,licek les tisofnil utiay relunarga tisokuel sinej aud

 agit tapadreT .kaynab hibel amsalpotis gnudnagnem raseb kaga les tisonom

 gnay )lifonisoe uata( lifodisA nad ,lifosaB ,lifortueN utiay relunarg tisokuel sinej

 nagned nakadebid tapad  nad asab larten anraw taz padahret alunarg satinifa

 sinej malad tapadret patet araces ai alib kifiseps paggnaid alunarG .masa

.)ayntaz arp( rosrukerp raseb naigabes adap nad utnetret tisokuel  



arg nad )tisofmil nad tisonom( tisolunarga irad iridret tisokueL  tisolun

sineJ .)7991 ,notyuG( )lifosab nad lifonisoe ,lifortuen( -  irad iridret tisokuel sinej

.lifosab nad lifonisoe ,lifortuen ,tisofmil ,tisonom  

tisofmiL 1.3.2.2  

habureb tapad aynasaib tisofmil kutneB -  malad ek igabid aggnihes habu

 nad raseb ,irogetak aud  les ilikawem nikgnum ini irogetak audek nupiksem ,licek

 adapirad les isalupop utas malad adebeb gnay lanoisgnuf muidats malad

atar narukU .lanoisgnuf  satisapak naadebrep -  ratna isairavreb licek tisofmil atar

arik retemaidreb ecialp adap aynlasim ,seiseps -k  naki adap mµ 2,8 ,mµ5,4 ari

 tubanihC turuneM .)9891 ,treboR( aisunam adap mµ 6 ratikes nad sam .la te  

 halmujes nagned radnub kutnebreb ,asmeiG naanrawep nagned tisofmil )1991(

 narukU .tacup ugnu uata harec urib annraweb allunarg non amsalpotis licek

sofmil  gnay nakI .naki natahesek sutats adap gnutnagret ,isairavreb sam naki ti

 nakgnidnabid kaynab hibel nad raseb narukureb tisofmil ikilimem ,tikas tafisreb

reirrac tafisreb gnay naki nagned - )6002,abmaT( tahes nad netal  

 naki iagabreb adap )2 rabmaG( tisofmiL  ripmah gnay igolofrom ikilimem

 muidem ,licek inkay tisofmil naruku nad nalipmanep macam aparebeb adA .amas

 halmuj kaynab nikames akam ,tisofmil raseb nikameS .raseb naruku aggnih

 namdleF( aynikilimid gnay amsalpotis .la .te  .)2002  

 

 

  

 

 

 tisofmiL .2 rabmaG )8002 ,allenrO(  



 mus tikides tagnas ikilimem naki ailamam nagned adebreB -  gnalut mus

 ,amatu diofmil nagro iagabes isgnufreb lajnig naped naigaB .sudonofmil nad

 id naklisahid tisofmiL .rednukes diofmil iagabes isgnufreb afmil nad sumit nagned

aki sumit malad  illedrA( afmil ujunem isargimreb naka tisofmil asawed haletes ,n

 .)6002 ,ooW nad  

21,17 aratna rasikreb naki tisofmil esatnesreP -  tisokuel latot irad %88,28

.)2002 ,gnaT nad idnaffA( isalukrisreb gnay   ,avosukyV nad avodobovS( turuneM

sofmil esatnesrep )1991 67 aratna rasikreb sam naki adap ti - .%5,79   natakgnineP

 nakbabeynem gnay negitna nagnasgnar aynada anerak idajret tapad tisofmil

 idobitna lisahgnep iagabes isgnufreb tisofmil anerak mumu nopser aynlubmit

p padahret hubut nalabekek metsis malad narepreb gnay  nad elyoM( tikayne

p nakgnadeS .)4002 ,hceC  anerak nakbabesid aynasaib tisofmil halmuj nanurune

 ujunem harad kutnebmep nagro uata isalukris irad kiratid tisofmil raseb naigabes

.)6891 ,niaJ( nagnadarep tapadret anamid nagniraj maladek uata haread  

oM 2.3.2.2 tison  

 retemaid nagned ,radnub uata lavo kutnebreb )3 rabmaG( tisonoM

6 aratna rasikreb -  tisonom itnI .lavo kutnebreb aguj itni ikilimem ,norkim 51

 nagned les isi naigabes isignem nad les ipet nagned natakedreb katelret

ubaek urib anraweb amsalpotis - ih nauba  ikilimem naki adap tisonoM .urib aggn

 .)9891 ,treboR( ailamam adap tisonom nagned amas ripmah gnay igolofrom

 gnay hitup harad les sinej nakapurem tisonom )4991( taafayS  turuneM

8 narukureb nad lavo uata radnub kutnebreb -  iaynupmem tubesret leS .norkim 51

i  abmaT .alunargreb kadit amsalpotis atres ,les itni naigab adap katelret gnay itn

 tarakes naki aynsusuhk ,tikas naki adap tisonom naruku nakhabmanem )6002(

.rutaret kadit aynkutneb mumu araceS .narasebmep imalagnem  

ukris malad nakumetid aynmumu adap tisonoM  malad nad ,harad isal

mus ,afmil ,sudonofmil maladid tikides halmuj -  gnajnunep nagniraj nad gnalut mus



 isalukris irad isargimreb tisonoM .aynnatakgnit iggnit hibel gnay atarbetrev adap

 nagned iauses gnay nagnasgnar amirenem akitek nagnirajek ujunem harad

er  , harad isalukris naklaggninem tapad gnatam muleb gnay tisonoM .aynrotpes

 lanekid gnay ,gnatam idajnem gnabmekreb ulal ,nagnirajid patenem nad ujunem

 adap tapadret tisonoM .)6002 oow nad illedrA( kaforkam kitisogaf les iagabes

.tukireb 3 rabmaG  

 

 

 

 

  

 

maG )8002 ,allenrO( tisonoM .3 rab  

 namdleF .la .te   ,kitisogaf tafis ikilimem tisonom awhab nakropalem )2002(

 kutneB .mumu nopser kaynab adap isapisitrapreb atres ,nikotis helo ihuragnepid

 .sinork isamalfni adap tisonom mumu kutneb halada tisogaf raelcunonom

oM ( sam naki adap tison oiprac sunirpyC  nagned ,lenagro kaynab nakisireb )

 .)6002 ,ooW nad illedrA( ralunarg naruku isairav igabreb  

adneb padahret tisogaf iagabes isgnufreb tisonoM -  gnay gnisa adneb

 .)1002 ,.kkd nawaitsaB( tikaynep nega iagabes narepreb halmuJ   malad tisonom

 ada akij takgninem naka aynhalmuj numan ,tikides hitup harad les isalupop

 isalukris uata nagniraj adapa gnisa isnatsbus  .)8891 ,hceC nad elyoM(  turuneM

 rasikreb sam naki adap tisonom esatnesrep )1991 avosukyV nad avodobovS(

3 aratna -  .%5 iteK  irad isargimreb tisonom akam tapet gnay ilumits tapadnem ak

.gaforkam idajnem habureb nad nagniraj ujunem harad  

lifonisoE 3.3.2.2  



  ,kilifonisoe ralunarg les iagabes aguj tubesid asaib gnay uata lifonisoE

dap nagniraj macam igabreb adap adareb lamron araces  ini leS .naki a

 tisarap iskefni tabika iagabes aynsusuhk ,isamalfni idajret akitek isalumukareb

 namdleF(  ,.la .te  isi nakiserkesnem malad amatu isgnuf ikilimem lifonisoE .)0002

 malad lifonisoe esatnesreP .tisarap iskefni padahret nopser iagabes aynalunarg

 87,0 aratna rasikreb )2002( gnaT nad idnaffA turunem naki harad isalukris - 

 .%00,2  

 araces ,naki adap )ailifonisoe( netisrep gnay lifonisoe halmuj natakgnineP

 nanurunep nakgnades ,sinork gnay tikaynep isidnok aynada nakiskelferem mumu

et aynasaib lifonisoe .tuka tikaynep isidnok adap idajr   gnudnagnem lifonisoE

 ,naukebmep irad harad naknahatrepmem narepreb agudid ,nisilonirbiforp

sesorp helo habuid aynriac naadaek alib aynsusuhk -  .igolotaP sesorp

harad lifonisoe halmuj nanurunep naklubminem naka dioretsokitroK   nagned

 ,niaJ( tapec )3991 . 

 gnay raseb litkarfer lunarg nagned isasiretkarakreb )4 rabmaG( lifonisoE

 ahsmyG itrepes masa tac nagned tacid akerem lasim ,sirtkeleosi kitit ikilimem

 narukU .silakla aidem malad lifonisoe  9 rasikreb -  katelret itni ,orkim 51

mem .harem anraweb amsalpotis nad raseb alunarg ikilimem ,les ipet id gnajna  

 

 

 

 

 

)8002,allenrO( lifonisoE .4 rabmaG  

lifortueN 4.3.2.2  



  lajnig nagro naped naigabid kutnebid )5 rabmaG( naki adap lifortueN

reynem ripmah naki liforten igolofroM .aynraseb naigabes  ailamam liforten iapu

 araceS isairavreb ietsoelet adap raelkun emsifromilop tajared nupiksem

 nakabmanep nakkujnunem nad lavo kutnebreb kifiseps lunarg ,larutkurtsartlu

 ,treboR( lunarg epit irad utas nagned naamasek ikilimem akereM .tubaresreb

forteN .)9891 9 retemaid ,raseb narukureb nad talub kutnebreb li -  ,norkim 31

 urib anraweb amsalpotiS .lunargreb nad raseb halmuj malad amsalpotis ikilimem

 ,tubanihC( paleg urib anraweb itni nakgnades ,tacup ugnu uata harec .la te  

 .)1991  

krisreb gnay lifortuen esatnesreP  tikides hibel aynmumu naki adap isalu

 nad idnaffA turuneM .)6002 ooW nad illedrA( ailamam nagned nakgnidnabid

6 aratna rasikreb naki harad maladid lifortuen esatnesrep )2002( gnaT -  irad %8

hab nakataynid )991 ,avosukyV nad avodobovS( turuneM .tisokuel latot  aw

2 aratna rasikreb sam naki adap lifortuen esatnesrep -  .%01  

 malad amatrep nanahatrep nakapurem liforten )9891( treboR turuneM

 dnoB turuneM .relulesorkim emsinagro nagnares idajret alibapa naki hubut

m kutnu isgnufreb liforten les awhab nakataynem )9791( les ritisogafme -  les

.tikaynep babeynep  

 

 

 

 

 

)8002 ,allenrO( lifortueN .5 rabmaG  

lifosaB 5.3.2.2  



  ilaucek ,odro nakaynabek adap amas gnay igolofrom ikilimem lifosaB

 alunarg nagned talub kutnebreb lifosaB .subolreb kadit utiay ,ailamamnon adap

gnay kilifosab   ,streboR( itni naigab iputunem gnadak nad ,amsalpotis isignem

 adap aynah itamaid halet harad isalukris malad id lifosab naadarebeK .)9891

 adap nakumetid gnaraj hibel nakhab lifosaB .naki seiseps licek halmujes

fonisoe nagned nakgnidnabid harad naaskiremep  adaP .li sucotolin simorhcoerO  ,

 nagned kilifosab alunarg gnudnagnem amsalpotis ,alob itrepes kutnebreb lifosab

gnadaK .uggnu kacreb nagned alob kutnebreb aguj itnI .isairavreb gnay naruku -

leF( alunarg naadarebek anerak ilanekid asib kadit ipet sirag gnadak  namd .la .te  

.)0002  

 71,0 aratna rasikreb naki harad malad id lifosab esatnesreP –  %491,0

8 narukureb nad -  irad nagnasgnar ada akiteK .)2002 gnaT nad idnaffA( µ21

 idajret ,lifosab adap negrella nalepmenep aynidajret nakbabeynem gnay negrella

k isi nasapelep  naridahek nupikseM .)6002 ooW nad illedrA( lifosab nagnudna

 adap nakumetid asaib ini sinej hitup harad les ipat ,naktabedrepid hisam lifosab

 seiseps aumes adap nakumetid nikgnum nad utnetret naki seiseps aparebeb

P nad bibaN turuneM .)4002 ,hceC nad elyoM(  adap lifosab halmuj )9891( ubirasa

.naki harad isalukris maladid tahilretid gnaraj tagnas nad hadner tagnas naki  

 

 

 

 

 

 .6 rabmaG lifosaB  )1102 ,suomynonA( naki adap  

 
 
 



 .3 DOTEM NAITILENEP E  

 

   1.3  naitileneP nahaB  

 ( sam naki nakanuggnem ini naitleneP nirpyC oiprac su 09 kaynabes ,)   roke

 halada nakanugid gnay nial nahaB .roke rep marg 05 ratikes nadab tareb nagned

aN -  ,%8.3 tartis  ,asmeyG  ,hekgnec kaynim ,s’kruT e kaynim  ,isrem   ,lonahtem

 sapak ,usit ,asnel usit  ,sedauka .lebal satrek nad  

   2.3  talA  naitileneP  

   sata iridret ini naitilenep malad nakanugid gnay talA  ,nakores ,abmarak

,nagnabmit   ,siraggnep egnirys  ,frodneve , oht tepip h ,tisokuel am ,retemotisomea  

ssalg revoc  ,hadeb tala , ssalg kejbo  ,  ,setet tepip retnuoc yllatdnah  , ,poksorkim ,

t aremak ,retemomre  d  ,latigi retem OD nad retem Hp . 

3.3   naitileneP edoteM  

  tilenep malad nakanugid gnay edoteM sitpirksed edotem halada ini nai . 

 lebat nanusuynep iulalem aynada apa nagned atad nakrabmaggnem ini edoteM

alada sitpirksed edotem )5991( eloplaW turuneM .kifarg nad  gnay edotem h

 nanusuynep nagned iaynupid gnay atad ianegnem aynah isamrofni nakirebmem

 non tubesid aguj ini naitileneP .nial naraseb nad kifarg ,margaid ,lebat

 .lebirav isalupinam aynnakukalem kadit ini lah malad anerak latnemirepske

kalid atad nalibmagneP  natamagnep uata gnusgnal isavresbo nagned naku

 iju naki napaisrep ,naitilenep hadaw napaisrep itupilem gnay gnusgnal araces

.harad narabmag natamagnep nad  

 1.3.3  naitileneP hadaW napaisreP  

 utiay napahat aparebeb irad iridret nakukalid gnay hadaw napaisreP

ataubmep abmarak nagnasamep ,akgnarek n  .tarebmep nad ,rakgnaj ,  K  akgnare

 irad taubret 8.0 x 5.1 narukureb gnay ubmab uata uyak  5.0 x   igabret gnay m



 .naigab 3 idajnem  kusam tapad ria raga apur naikimedes taubid abmaraK

id abmarak nagnasameP .abmarak maladek  halet gy tapmet adap nakukal

 awabret kadit nad hokok aggnihes iseb kotap gnasamem nagned ,nakutnetid

 .sura  nagned takiid ulaL tawak  y takignep  .tauk gna  halada rihkaret hakgnaL

 raga tarebmep nagnasamep abmarak   .sura awabret kadit  naki isiid mulebeS

 abmarak  uyak uab naklartenem kutnu uluhad hibelret irah 2 amales nakmaidid

tubesret abmarak irad . 

 aranem nemetrapa ratikes haread adap nakukalid abmarak natapmeneP

onrakeos - onrakeos nalaj natabmej halebes id katelret gnay attah -  .attah

gabes nakidajid ini nemetrapA isakoL .abmarak natapmenep nauca ia   halada A

 .nemetrapa mulebes narila adap m 05 abmarak natapmenep isakoL   halada B

 .nemetrapa ayniridreb irad m 05 abmarak natapmenep isakoL   halada C

 .nemetrapa aynirideb irad m 001 abmarak natapmenep aitilenep haned nupadA  n

.tukireb 7 rabmaG adap tahilid tapad  

     m 05      m 05   m 05  

 

    

 

 
 
 
 
 
 
 
 
 
     iagnuS narilA  

7 rabmaG haneD .  naitileneP  

 

nemetrapA  

 
1A  

 
2A  

 
3A  

 
B1 

 
2B  

 
3B  

 
C1 

 
2C  

 
3C  

K satnarB iagnuS  ato
gnalaM  



 

2.3.3    ijU nakI napaisreP  

( sam naki halada nakanugid gnay iju nakI oiprac sunirpyC  ilebid gnay )

 irad netnuP IBB piD .  sam naki hili 001 kaynabes tahes  ed roke  21 naruku nagn – 

 tobob ,mc 51 ± 05   ± rumu nagned rg 3 nalub  gnisam igabid ulal - 03 gnisam   roke

paites adap  abmarak  nagnalu paites kutnu adap roke 01 utiay  naki naidumeK .

.irah hulup agit amales arahilepid  

3.3.3   atamagneP nad nalibmagneP haraD narabmaG n  

   edotem halada nakanugid gnay harad nalibmagnep edoteM Im tnirp  talA .

 nad ,libmaid nakI .uasip nad gnitnug apureb hadeb tala halada nakanugid gnay

 nakatelid ulal hekgnec kaynim nakanuggnem suibid arac nagned naksamelid

alapek isisop nagned   nagrO .gnitnug nakanuggnem hadeb id nad irik halebes id

 .nakhasipid ulal libmaid naki itah nad sumit ,afmil ,lajnig utiay harad kutnebmep

 nagro irad naigab gnotomem nagned nakukalid harad lepmas nalibmagneP

ro nagnotop nad ,licek hibel gnay naigab idajnem  adap naklepmet id tubesret nag

 naidumek ,harad nasalu tapadret aggnih haraes nakseloid ulal ,ssalg kejbo

 taraperp naakumrep adap amas gnay arac nagned naktujnalid nad igal gnotopid

nuyagnem nagned nakgnirekid taraperP .gnosok hisam gnay -  id aynnaknuya

aradu  tinem 5 amales lonahtem natural maladek nakkusamid gnirek haleteS .

 .nakaradugnirekid nad takgnaid taraperp naidumeK .isaskif id kutnu  

  natural malad ek nakkusamid arac nagned ianrawid naidumek taramerP

d uti haletes ,tinem 03 amales %01 aismeiG naanrawep  nad ria nagned icuci

 ialumid poksorkim hawab id askirepid taraperp ayntujnaleS .nakaradugnirekid

 gnay nasalu haread hilimem nad isatneiro kutnu hadner narasebmep nagned

 .natamagnep kutnu kiab  



 01 narasebmep nakanuggnem tisokuel isakifitnedi nad natamagneP  x00

 iapacnem aggnih nakukalid nagnutihreP .isreme kaynim nakanuggnem nagned

.nesrep nautas malad nakataynid aynlisah nad ,tisokuel les 001 halmuj  

 .1 lebaT  haraD kutnebmeP nagrO adap tisokueL esatnesreP nagnutihreP

( sam naki oiprac sunirpyC ) 

 NAGRO

KUTNEBMEP  

HARAD  

tisokuel laisnerefeD  esatnesnesreP  

TISOFMIL  TISONOM  LIFONISOE  LIFORTUEN  LIFOSAB  L M E N 

LAJNIG  

         

 

 

   

- %16  %21  %8  %91  
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 4.3.3   narukugneP   riA satilauK  

ajareD 1.4.3.3 )Hp( namasaeK t  

   kutnu nakanugid gnay muirotarobal natalarep halada Hp tnemurtsnI

 6991 ,nareB( natural metsys utaus irad namasaek takgnit uata Hp nakutnenem

 malad  negordyh noi halmuj nakrasadreb nakutnetid ,taz utauS .)8002 ,lamqI

apad gnay ,natural malad amasrep nagned nakataynid t  = Hp :na H[ gol − + .]  

 )6991( nareB turuneM  malad  namasaek tafis narukugnep ,)8002( lamqI

:nial aratna ,arac aud nagned nakukalid tapad )Hp(  



.a   harem sumkal satrek utiay ,sumkal satrek sinej aud tapadret ,sumkal satreK

 sumkal naanuggneP .urib sumkal satrek kad  Hp ialiN .iakap ilakes aynah

 haburem awaynes haubes akij ,natakednep tafisreb aynah rukuret gnay

 akij nakgnades ,asab tafisreb aid akam ,urib idajnem harem sumkal satrek

 tafisreb ai akam ,harem idajnem urib sumkal satrek anraw haburem awaynes

ukugneP .masa  kadit evitaler helorepid gnay lisah ,fitatilauk tafisreb aynah nar

 gnay ada rotakidni aparebeb isanibmok nagned sumkal satreK .taruka utigeb

 ini sinej sumkal satrek ,alaks nakococnep nagned inkay nakanugid tapad

b anrawreb gnay rotakidni 4 nakisanibmokgnem  anraw isanibmoK .adebre

1 alaks irebid adebreb gnay - .ruku id gnay metsys Hp nagned iauses 41  

.b   takgnit nakutnenem malad retem Hp naanuggnep irad nagnutnuek ,retem Hp

gnalureb asib aynnaiakamep halada awaynes utaus namasaek -  nad gnalu

taler Hp narukugnep lisah  malad nakanugid gnay tnemurtsnI .taruka hibel evi

 ,nial gnay tala anamiagabeS .latigid nupuam golana tafisreb tapad retem Hp

 natawarep nakulrepid akam ,kiab gnay narukugnep lisah naktapadnem kutnu

sarbilak ,retem Hp nakanuggnep adaP .retem Hp isarbilak nad  surah tala i

 amatu pisnirp iuhetekid itrepeS .narukugnep nakukalid mulebes nakitahrepid

 Hp rosnes adap adap tatacret gnay kirtsil sura nakanuggnem hlada retem Hp

 nad agajret ulales surah rosnes satilibatS .natural id kinoi anasaus tabika

ned halada aynarac  nakukalid retem Hp padahret isarbilaK .tala isarbilak nag

.10,01 ;00,7 ;10,4 = Hp : radnats reffub natural nagned  

3.3 .4  2. turalreT negiskO  )OD(  

 turalret negiskO  nasafanrep kutnu pudih dasaj aumes helo nakhutubid

 gnay taz narakutrep uata emsilobatem sesorp  igrene naklisahagnem naidumek

.nakaibmep nad nahubmutrep kutnu   



  nagned nagnukalid tapad )6002( irgafoiB turunem OD narukugneP

 nagned reyemnelrE uata naabocrep lotoB .relkgniW edotem nakanuggnem

 nagned isiid naidumek lotoB .lakitrev nususid retil 2 emulov  nad ,aynpukuces ria

 lotob uti haleteS .aynmaladek nakkusamid tapad ayntareb rukuid halet gnay naki

 aggnih )MS( kusaM narulaS iulalem aynmaladek nakrilaid ria nad pututid

 raga nakahasuid aradu gnubmeleg ,ini nakukalem malaD .)KS( raulek hapmilem

ebret kadit  naki uti amales nad ,taas aparebeb kutnu rilagnem nakraibid riA .kutn

 ignarugnem kutnu ,uti haletes ,irid naiauseynep nakukalem kutnu nakraibid

 lotob gnililekes ,aynratikes id aisnam sativitka tabika naki padahret nauggnag

d raulek gnay riA .putunep irebid  .lm 052 relkniW lotob malad ek gnupmatid KS ira

 nakraibid riA .iradnihid nikgnum asibes ria nakicrep nad gnubmeleg nakutnebmep

 gnubmeleg ada apnat pututid relkgniW lotob naidumeK .taas aparebeb paulem

adaK .pututid areges KS nad MS gnuju uti haleteS .aradu  lotob maladid negisko r

 .0=t adap negisko radak iagabes relkgniW isartit nagned nakutnetid ini relkgniW

 gnupmatid KS irad ria ulal ,akubid KS nad MS tipejnep melk ,0=t haletes tinem 03

 edotem nagned rukuid aynnegisko radak,nial gnay relkgniW lotob maladek  gnay

.amas  

amatrep ,relkgniW isartit edotem malaD -  relkgniW lotob malas id ria amat

OSnM natural lm 1 nakhabmatid 4  .  nakkusamem nagnednakukalid nahabmaneP

HOK natural ,amas gnay arac nagneD .lotob rasad ek ruku tepip gnuju -  IK

 lotob .lm 1 kaynabes nakkusamid  nagned ilabmek ptutid naidumek relkgniw

 lotob uti haleteS .aradu gnubmeleg nakutnebmep aynidajret nakradnihgnem

kalobid -  .anrupmes araces negisko natakignep idajret raga tinem 5 amales kilab

napadne idajret haleteS arik amales nakraibid lotob , - tinem 02 arik   napadne raga

 sata naakumrep sata id natural lm 2 ,uti haleteS .lotob rasadid lupmukret gnay

H lm 1 nakhabmatid lotob malad id natural ayntujnales nad ,gnaubid lotob 2 OS  4

kalobid ulal ,ilabmek pututid lotoB .takep -  anraweb idajnem natural aggnih kilab



gninuk   naidumek natural lm 001 kaynabeS .tural napadne hurules nad talkoc

 malad id natural lm 001 isartiT .)reyemnelrE( isartit ubal maladek nakhadnipid

 natural nakanuggnem nagned )olpud( ilak aud nagned nakukalid reyemnelrE

aN 2S2O3 nraw nahaburep idajret aggnih  haleteS .adum gninuk idajnem natural a

4 kaynabes reyemnelrE malad ek nakhabmatid %1 mulima natural ,uti -  setet 5

.gnalih tapet urib idajnem natural anraw aggnih  

   ini retem OD .retem OD tala nakanuggnem aynnial narukugnep nupadA

alum - agned isarbilakid alum  ,uti haleteS .0 ialin nakkujnunem iapmas sedauqa n

 uggnutid nad ,sam naki pudih aidem malad ek nakkusamid retem OD irad gnuju

 gnay akgna ,uti haleteS .igal habureb kadit OD ialin iapmas taas aparebeb

m nautas nagned tatacid tapad hadus retem OD adap lucnum .l/g  

3.3 .4 3.  uhuS  

   adaP  .gH retemomreht halada nakanugid gnay tala ,ini uhus narukugnep

 gnuju anamid ,mc 01 ratikes aidem maladek nakkusamid retemomrehT

 kadit retemomreht uhus raga nagnagep nakidajid ilat naktaki id retemomreht

ut uhus helo isanimatnokret  uata askar ria iapmas taas aparebeb uggnuT .hub

 nautas malad acab id tapad uhuS .igal karegreb kadit lohocla 0 .C  

 
 5.3.3  ataD sisilanA  

elorepid gnay ataD  nakirebmem nagned utiay fitpirksed araces sisilanaid h

bat nanusuynep iulalem naktapadid gnay isamrofni  .lifarg nad le  gnay retemaraP

tisokuel isaisnereffid  esatnesrep halada itamaid  .harad kutnebmep nagro adap   

 
 
 
 
 
 



 .4 NASAHABMEP NAD LISAH  
 
 

 1.4   igolofroM haraD kutnebmeP nagrO  

o ,naitilenep lisah nakrasadreB  adap tapad harad kutnebmep nagr

( sam naki irpiC oiprac sun tukireb 9 rabmaG adap tahilid tapad ) . 

 

 

 

 

 

 

 

 

 

 nagrO .9 rabmaG P  kutnebme D  adap hara I  nak M  sa C( y  sunirp

oiprac ) 

ada kadit naki adap ,ailamam nagned adebreB   .gnalut musmus

harad ,naki adaP .sudonofmil ikilimem naki ,naikimed numaN  d kutnebid  i

sumit nad apmil ,lajnig nagro malad  .  malad id iskudorpid naki harad leS

id katelret gnay kiteiopotameh nagniraj  u  apmil nad lajnig roiretna gnuj

 idnaffA( nad  )2002 gnaT  rutaretil nakrasadreb harad kutnebmep nagrO .

.tukireb 01 rabmaG adap tahilid tapad  

 

 

 

 

 



 

 

 

 

      agrO .01 rabmaG )9891 ,treboR( nakI adap haraD kutnebmeP n  
2.4  haraD kutnebmeP nagrO adaP tisokueL laisnerefiD  

 adap harad kutnebmep nagro adap tisokuel laisnerefid narabmaG

sam naki  ( oiprac sunirpyC  natamagnep sesorp amales nakumetid gnay )

pad .11 rabmaG adap tahilid ta  

 

 

 

 

 

 

 

 

 

 .11 rabmaG laisnerefiD igolofroM  L  tisokue P  ada O  nagr P  kutnebme

D hara  

d isakifitnedni nad natamagneP laisnereffi  l  tisokue  itupilem

 liforeteh ,tisonom ,tisofmil utiay tisokuel les halmuj esatnesrep nagnutihrep

nad lifonisoe   nakanuggnem harad kutnebmep nagro adap lifosab

 001 malad nakukalid nagnutihrep nad x0001 narasebmep adap poksorkim

 turuneM .)%( nesrep nautas malad nakataynid nad tisokuel les haub

 tubanihC la.te  ., )1991(   ,kopmolek aud idajnem nakkopmolekid tisokuel

utiay   adap lunarg aynkadit uata ada nakrasadeb tisolunarg nad tisolunarga



 iridret tisolunarG .tisonom nad tisofmil sata iridret tisolunargA .amsalpotis

 kadit lifosab ini naitilenep adap numaN .lifosab nad lifonisoe ,lifortuen sata

.nakumetid  

b tisofmil kutneB ai aynas  tapad  habureb -  ek igabid aggnihes habu

 nikgnum ini irogetak audek nupiksem ,licek nad raseb ,irogetak aud malad

 adebeb gnay lanoisgnuf muidats malad les ilikawem salupop utas malad  i

rad les i atar narukU .lanoisgnuf  satisapak naadebrep adap - sofmil atar  ti

arik retemaidreb ecialp adap aynlasim ,seiseps ratna isairavreb licek -  arik

ad sam naki adap mµ 2,8 ,mµ5,4  ,treboR( aisunam adap mµ 6 ratikes n

 tubanihC turuneM .)9891 .la te   naanrawep nagned tisofmil ,)1991(

licek halmujes nagned radnub kutnebreb ,asmeiG   allunarg non amsalpotis

 ,isairavreb sam naki tisofmil narukU .tacup ugnu uata harec urib anraweb

 ikilimem ,tikas tafisreb gnay nakI .naki natahesek sutats adap gnutnagret

 gnay naki nagned nakgnidnabid kaynab hibel nad raseb narukureb tisofmil

rac tafisreb reir - .)6002 ,abmaT( tahes nad netal  

 rasikreb retemaid nagned radnub uata lavo kutnebreb tisonoM

6 aratna -  katelret tisonom itnI .lavo kutnebreb itni ikilimem ,norkim 51

 adap tisonoM .les isi naigabes isignem nad les ipet nagned natakedreb

from ikilimem naki  ailamam adap tisonom nagned amas ripmah gnay igolo

 les sinej nakapurem tisonom ,)4991( taafayS turuneM .)9891 ,treboR(

8 narukureb nad lavo uata radnub kutnebreb gnay hitup harad -  .norkim 51

es ,les ipet naigab adap katelret gnay itni iaynupmem tubesret leS  atr

 tisonom naruku nakhabmanem )6002( abmaT .alunargreb kadit amsalpotis



 araceS .narasebmep imalagnem tarakes naki aynsusuhk ,tikas naki adap

.rutaret kadit aynkutneb mumu  

 ralunarg les iagabes aguj tubesid asaib gnay uata lifonisoE

mron araces ,kilifonisoe  naki adap nagniraj macam igabreb adap adareb la

 namdleF( la te  .)0002.  litkarfer lunarg nagned isasiretkarakreb lifonisoE

 masa tac nagned tacid akerem lasim ,sirtkeleosi kitit ikilimem gnay raseb

 .silakla aidem malad nisoe itrepes  rasikreb lifonisoe narukU 9-  ,orkim 51

 amsalpotis nad raseb alunarg ikilimem ,les ipet id gnajnamem katelret itni

.)9891,treboR( harem anraweb  

 igolofroM lifortuen   iapureynem ripmah naki lifortuen   ailamam

elkun emsifromilop tajared nupiksem  isairavreb ietsoelet adap ra  araceS

rtsartlu  nakkujnunem nad lavo kutnebreb kifiseps lunarg ,larutku

 irad utas nagned naamasek ikilimem akereM .tubaresreb nakabmanep

 lunarg epit  ,raseb narukureb nad talub kutnebreb lifortueN .)9891 ,treboR(

9 retemaid - raseb halmuj malad amsalpotis ikilimem ,norkim 31   nad

 itni nakgnades ,tacup ugnu uata harec urib anraweb amsalpotiS .lunargreb

 tubanihC( paleg urib anraweb te . .la  naki adap lifortuen leS .)1991 ,

9 aratna naruku retemaidreb ,radnub kutnebreb -  uti niales ,norkim 31

narg kaynab ikilimem ,amsalpotis tapadret .)4991 ,taafayS( itnireb nad lu  

8 narukureb lifosaB -  nad urib anraweb amsalpotis ,norkim 21

 naridahek nupikseM .)2002 gnaT nad idnaffA( raseb gnay alunarg ikilimem

 nakumetid saib ini sinej hitup harad les ipat ,naktabedrepid hisam lifosab

seps aparebeb adap  aums adap nakumetid nikgnum nad utnetret naki sei

 ,)9891( ubirasaP nad bibaN turuneM .)4002 ,hceC nad elyoM( seiseps



 tahilretid gnaraj tagnas nad hadner tagnas naki adap lifosab halmuj

.naki harad isalukris maladid  

refid esatnesrep nad igolofrom natamagneP  ini tisokuel laisne

 nanahatrep malad narepreb tisokuel les anerak ,taafnamreb haltagnas

 iauseS .negotap huragnep aguj nad raul irad nauggnag padahret hubut

 .)8891 ,hceC nad elyoM( aynsinej iauses adebreb gnay narep nagned

ad gnay tapad gnay harad retemaraP  aynada naktahilrepmem tap

les esatnesrep halada aynutas halas nauggnag -  utiay tubesret tisokuel les

 reggaL( lifosab nad lifortuen ,lifonisoe ,tisonom ,tisofmil  ,.la .te .)7791  

2.4 1.  tisofmiL  

 harad kutnebmep nagro adap tisofmil esatnesrep nagnutihrep lisaH

i ( sam nak oiprac sunirpyC  naarahilemep haduses nad mulebes )

.tukireb 21 rabmaG adap nakkujnutid  

 

 

 

 
 
 
 
 
 
 
 
 

1 rabmaG 1  . esatnesreP kifarG   nagrO adap tisofmiL
( saM  nakI haraD kutnebmeP oiprac sunirpyC ) 

naarahilemeP haduses nad mulebes  
srep nagnutihrep lisaH  harad kutnebmep nagro adap tisofmil esatne

( sam naki oiprac sunirpyC  nagnutihrep lisah naatar nakkujnunem )



  ,%76,13  halada lortnok adap helorepid gnay lajnig id tisofmil esatnesrep

 C isakol adap ,%76,15  rasebes B isakol adap ,%46 rasebes A isakol adap

es atar afmil adap nakgnadeS .% 76,95 raseb -  nagnutihrep lisah atar

 adap %94 ,%14 halada lortnok adap helorepid gnay tisofmil esatnesrep

.C isakol adap %33,07 nad B isakol adap %85 ,A isakol   

 utiay helorepid gnay sumit id tisofmil esatnesrep nagnutihrep lisaH

 %33,36 kaynabes B isakol ,%66 kaynabes A isakol ,%33,24 lortnok adap

 nagnutihrep lisah naatar aratnemeS .%33,56 kaynabes C isakol nad

 ,%333,24  halada lortnok adap helorepid gnay itah id tisofmil esatnesrep

, %66 kaynabes A isakol adap  ynabes B isakol adap  adap ,%33,36 ka

 .%33,56 kaynabes C isakol  

 harad kutnebmep nagro adap tapadid gnay tisofmil lisah naataR

 ialin narasik irad hadner hibel ini naarahilemep haduses nad mulebes

 )2002( gnaT nad idnaffA turunem anamid ,lamron naki harad adap tisofmil

esatnesrep  21,17 aratna rasikreb naki adap tisofmil lamron -  .%88,28

 naki adap tisofmil esatnesrep ,)1991( avosukyV nad avodobovS turuneM

67 aratna rasikreb sam - .%5,79   

tisofmil esatnesrep aynhadneR   nakbabesid agudid naktapadid gnay

alas adap nagnadarep idajret anerak  )6891( niaJ turuneM .nagniraj utas h

 raseb naigabes anerak nakbabesid aguj tisofmil halmuj halmuj nanuruneP

 haread ujunem harad kutnebmep nagro uata isalukris irad kiratid tisofmil

 .)6891 ,niaJ( nagnadarep tapadret anamid nagniraj maladek uata

ep aynhadneR anerak agudid aguj naktapadid gnay tisofmil esatnesr  

 & avodobovS nakatakid itrepeS .surenem suret gy sserts aynada



 nakbabeynem tapad nagnajnapekreb gnay sserts awhab )1991( avosukyV

.tiofmil nagro nad harad isalukris malad id tisofmil ayngnalih  

2.4 miL 1.1. lajnig adap tisof  

( sam naki lajnig adap tisofmil halmuj esatnesreP  sunirpyC oiprac  )

lenep rihka nad lawa adap 1 lebaT adap tahilid tapad naiti . 

 .1 lebaT  esatnesreP ( saM nakI lajniG adap tisofmiL oiprac sunirpyC ) 

ISAKOL  
NAGNALU  

LATOT  ATAR - ATAR   ±
ISAIVED  I II  III  

lortnoK  ,03 33  ,33 33  ,13 33  59  ,13  76 ±  35.1    
A 86  96  55  291   46 ± 18.7  
B 85  34  45  551  ,15  76 ± 67.7  
C 25  36  46  971  ,95  76 ± 56.6  

LATOT  ,802 33  ,802 33  ,402 33  126    
ATAR  ,25 80  ,25 80  ,15 80      

 
atar natamagnep lisaH - il esatnesrep nagnidnabrep atar  adap tisofm

 utiay hadner hibel )lortnok( naarahilemep mulebes naki lajnig  ± %76,13

nagned nakgnidnabid 35,1  atar -  id naarahilemep haletes tisofmil atar

 rasebes utiay satnareb iagnus  67,7 ± % 76,15  A isakol adap 18,7 ± % 46

adap 56,6 ± %76,95 ,B isakol adap   aynada nakujnunem ini laH .C isakol

 halmuJ .naarahilemep haletes nakifingis gnay tisofmil halmuj natakgninep

 adap % 82 ,B isakol adap % 02 ,A isakol adap % 33,23 takgninem tisofmil

 .C isakol  

 nauggnag aynada helo nakbabesid agudid ini natakgnineP

atahesek  iretkab uata lariv iskefni aynada naknikgnumem aggnihes naki n

 tisofmil natakgnineP )4002( hceC nad elyoM turuneM .naki hubut maladek

 aynlubmit nakbabeynem gnay negitna nagnasgnar aynada anerak idajret



isahgnep iagabes isgnufreb tisofmil anerak mumu nopser  gnay idobitna l

 .tikaynep padahret hubut nalabekek metsis malad narepreb  

 2.1.2.4 iL afmiL adap tisofm  

 lisaH ep tisofmil halmuj esatnesrep nagnutihr   adap  sam naki afmil

 nakkujnutid satnarB iagnus adap naarahilemep haduses nad mulebes

2 lebaT   adap . 

 lebaT 2. esatnesreP  ( saM nakI afmiL adap tisofmiL oiprac sunirpyC ) 

ISAKOL  
NAGNALU  

LATOT  ATAR -  ATAR  ±
ISAIVED  I II  III  

lortnoK  6,83 7 6,34 7 ,04 76  321  14  25,2 ±  
A 05  25  54  741  94  16,3 ±  
B 86  85  84  471             85  01 ±  
C 87  76  66  112  ,07 33  56,6 ±  

LATOT  ,432 67 6,022 7 6,991 7 556   
ATAR  ,85 76  1,55 7 29,94    

 
atar natamagnep lisaH -  adap tisofmil esatnesrep nagnidnabrep atar

14 utiay hadner hibel )lortnok( naarahilemep mulebes naki afmil  %

nagned nakgnidnabid  atar -  iagnus id naarahilemep haletes tisofmil atar

atnareb  rasebes utiay s  %33,07 ,B isakol adap %85 ,A isakol adap % 94

 .C isakol adap  tisofmil halmuj natakgninep aynada nakujnunem ini laH

naarahilemep haletes nakifingis gnay  id ria satilauk anerak agudid ini laH .

 turuneM .kurub gnay naarahilemep isakol 002( yrrA )7   halmuj natakgninep

 tisofmil   isidnok padahret naki hubut irad nopser aynada tabika idajret

rts rotkaf ,kurub gnay naarahilemep nagnukgnil .tikaynep iskefni nad se   

 agudid aguj ini natakgnineP  anerak  nakukalem lajnig

gnuf anamiagabes tisofmil nakkutnebmep  nagro iagabes utiay lajnig is

 .harad kutnebmep )9891( treboR turuneM  diofmil nagro nakapurem lajnig ,



 nad hagnet ,roiretna naigab utiay naigab agit irad iridret gnay remirp

 adap iggnit gnilap harad lisahgnep nakapurem roiretna naigaB .roiretsop

nej aparebeb  .naki si  

3.1.2.4   iL sumiT adap tisofm  

 ( sam naki sumit adap tisofmil halmuj esatnesreP  sunirpyC oiprac  )

lenep rihka nad lawa adap .3 lebaT adap tahilid tapad naiti  

3 lebaT  . esatnesreP  ( saM nakI sumiT adap  tisofmiL oiprac sunirpyC ) 

ISAKOL  
NAGNALU  

LATOT  TAR A-  ATAR  ±
ISAIVED  I II  III  

lortnoK  04 , 33  54 , 33  14 , 33  721  24 ,33 2 ± ,  46  
A 07  86  06  891  66  5 ± ,  92  
B 66  65  76  981  36  6 ± , 80  
C 76  66  36  691  33.56  2 ± , 80  

LATOT  342 , 33  532 , 33  132 , 33  017    
ATAR  06 , 38  85 , 38  75 , 38      

 sam naki sumit adap tisofmil halmuJ  ayn lah amas takgninem aguj

nial gnay harad kutnebmep nagro nagned   %33,24 lortnok ialin nagned  ±

46,2  adaP . isakol   ,A ,32 takggninem tisofmil %7    lortnok nakgnidnabid

 idajnem      %66  92,5 ± .  %36 idajnem % 7,02 takgninem B isakol adaP  ±

80,6  C isakol adaP . 33,56 idajnem %22 takgninem % 80,2 ±  .  

 paites adap amas ripmah tahilret naarahilemep isakol huragneP

 .lortnok adap ilaucek amas gnay isaton adap nakkujnutid gnay ,isakol

 haletes tisofmil esatnesrep natakgninep utiay nakirebid gnay huragneP

usid naarahilemep  .satnarB iagn  helo nakbabesid aynasaib ini natakgnineP

naki natahesek nauggnag aynada   maladek iretkab uata lariv iskefni uata

 idajret tisofmil natakgninep )4002( hceC nad elyoM turuneM .naki hubut

aynlubmit nakbabeynem gnay negitna nagnasgnar aynada anerak   nopser



 narepreb gnay idobitna lisahgnep iagabes isgnufreb tisofmil anerak mumu

 .tikaynep padahret hubut nalabekek metsis malad  

4.1.2.4   iL itaH adap tisofm  

 lisaH ep tisofmil halmuj esatnesrep nagnutihr   adap  sam naki itah

ap naarahilemep haduses nad mulebes  nakkujnutid satnarb iagnus ad

.4 lebaT adap  

4 lebaT  . esatnesreP  ( saM nakI itaH adap tisofmiL oiprac sunirpyC ) 

ISAKOL  
NAGNALU  

LATOT  
ATAR -  ATAR  ±

ISAIVED  I II  III  
lortnoK  63 ,67 14 ,67 53 , 33  311 , 76  73 , 3 ± 98 , 43  

A 13  92  83  89  23 , 4 ± 76 , 37  
B 86  65  85  281  60, 6 ± 76 , 34  
C 43  66  95  951  61 ± 35 ,8 

LATOT  961 ,67 291 ,67 091 , 33  255 , 76    
ATAR  24 ,42 84 ,17 74 , 85      

 
atar natamagnep lisaH -  adap tisofmil esatnesrep nagnidnabrep atar

 rasebes utiay iggnit hibel )lortnok( naarahilemep mulebes sam naki itah

73 ,  %98 3 ± , 43  nagned nakgnidnabid  atar -  haletes tisofmil atar

 rasebes utiay satnareb iagnus id naarahilemep 23 ,  %76 4 ± , 37   isakol adap

 esatnesrep nagned nakgnidnabid akij hadner hibel ini lisah ipatet ,A

06 B isakol adap tisofmil ,  %76 6 ± , 34   %35 nad 61 ± ,8  .C isakol adap  

 isakol adap lojnonem gnilap tahilret naarahilemep isakol huragneP

 nakbabesid aynasaib ini natakgnineP .%77,22 rasebes takgninem utiay B

 idajret tisofmil natakgnineP .naki adap natahesek nauggnag aynada helo

nakbabeynem gnay negitna nagnasgnar aynada anerak   nopser aynlubmit

 narepreb gnay idobitna lisahgnep iagabes isgnufreb tisofmil anerak mumu

 .)4002 ,hceC nad elyoM( tikaynep padahret hubut nalabekek metsis malad  



 akij licek hibel gnamem itah adap tisofmil esatnesrep halmuJ

il esatnesrep nagned nakgnidnabid  harad kutnebmep nagro adap tisofm

 .nial gnay  harad malad id tisofmil halmuj  esatnesrep aynhadneR

 itrepeS .surenem suret gy sserts aynada anerak idajret nanikgnumek

 gnay sserts awhab )1991( avosukyV & avodobovS nakatakid

ih nakbabeynem tapad nagnajnapekreb  isalukris malad id tisofmil ayngnal

 .tiofmil nagro nad harad  nakapurem nakub itah anerak nakbabesid ini laH

 .tisofmil kutnebmep nagro iagabes kusamret gnay nagro  ,naki adaP

 adap nakgnades afmil nad sumit ,lajnig nagro malad id kutnebid tisofmil

reb ailamam  asawed haletes naki adap tisofmiL .gnalut musmus irad lasa

)6002 ,ooW nad illedrA( afmil ujunem iragimreb naka aguj   

2.2.4  tisonoM  

 kutnebmep nagro adap tisonom esatnesrep nagnutihrep lisaH

( sam naki harad oiprac sunirpyC  naarahilemep haduses nad mulebes )

d .tukireb 21 rabmaG adap nakkujnuti  

 

 

 

 

 

 

 

 

 



21 rabmaG  . esatneserP kifarG   tisonoM  kutnebmeP nagrO adap
( saM  nakI haraD oiprac sunirpyC )  nad mulebes

naarahilemeP haduses  
 

atar tisonom esatnesrep nagnutihrep lisaH -  naki lajnig adap atar

( sam oiprac sunirpyC )  satnarB iagnus id naarahilemep nakukalid mulebes

 ,naarahilemep haletes nakgnades ,%33,72 rasebes halada  )lortnok(

 .C isakol adap %76,31 nad B isakol adap %81 ,A isakol adap %33,41

atar tisonom esatnesrep nagnutihrep lisah aratnemeS -  naki afmil adap atar

m halada  )lortnok( satnarB iagnus id naarahilemep nakukalid mulebes sa  

 adap %76,72 ,A isakol adap %52 naarahilemep haletes nad ,%22,13

 .C isakol    adap %33,51 nad B isakol  

atar tisonom esatnesrep nagnutihrep lisaH -  naki sumit adap atar

( sam oiprac sunirpyC  satnarB iagnus id naarahilemep nakukalid mulebes )

halada  )lortnok(   isakol ,%76,81 A isakol irad iggnit hibel aguj nad ,%76,72

 adap %76,72 ,A isakol adap %52 ,%22,13  .%33,41 C isakol ,%76,71 B

.C isakol adap %33,51 nad B isakol  agnutihrep lisah nakgnadeS  n

atar tisonom esatnesrep -  nakukalid mulebes sam naki itah adap atar

 adap ,%22,2 rasebes halada  )lortnoc( satnarB iagnus id naarahilemep

, %33,7 kaynabes A isakol   C isakol adap ,%76,01 kaynabes B isakol adap

lisah esatnesrep nahurulesek araceS .%8 kaynabes   ini natamagnep

 narasik irad iggnit hibel naktapadid gnay adap tisonom ialin nakkujnunem

 imalagnem gnay itah adap ilaucek nanurunep imalagnem nad lamron

m nakataynem  )9891( treboR .natakgninep  tisono  adap 0 isignem naki ,  %1

dap tisokuel laisnerefid isalupop  avodobovS turunem nakgnadeS .naki a

 .%5,3 rasikreb sam naki adap tisonom esatnesrep )1991( afosukyV nad  



 tisonom anerak agudid ini natamagnep adap tisonom nanuruneP

 uata nial nagniraj ujunem hadnipreb halet arahilepid gnay naki adap

nem nahaburep imalagnem  gnaT nad idnaffA turuneM .gaforkam idaj

 irad isargimreb tisonom akam tapet gnay ilumits tapadnem akitek )2002(

 gaforkaM .gaforkam idajnem habureb nad nagniraj ujunem harad

 negitna nakrucnahgnem gnay amatrep nanahatrep metsis nakapurem

isogap sesorp iulalem  radereb tisonom )3002( idneffE turuneM .sisot

 maladek kusam nad relipak gnidnid submenem ,harad narila iulalem

 tisofmil nagned iskaereb tisonom nagniraj malaD .gnubmaynep nagniraj

les iskaretni nad nalanegnep malad gnitnep nanarep gnagemem nad -  les

ed nummi  nanurunep aynidajret kadit ,itah adap nakgnadeS .negitna nagn

 gnay harad kutnebmep nagro nakapurem itah anerak agudid tisonom

 naki tisonom )9891( treboR turuneM .tisonom naklisahgnem gnurednec

sonom halmuJ .itah nad lajnig kiteiopomeh nagniraj irad lasareb  naka ti

.maj 84 gnaruk hibel takgnis utkaw malad habmatreb  

lajniG adap tisonoM 1.2.2.4  

( sam naki lajnig adap tisonom halmuj esatnesreP  sunirpyC oiprac  )

lenep rihka nad lawa adap 5 lebaT adap tahilid tapad naiti . 

5 lebaT  . I lajniG adaP tisonoM esatnesreP  nak M  sa ( oiprac sunirpyC ) 

ISAKOL  NAGNALU  LATOT  ATAR -  ATAR  ±
ISAIVED  I II  III  

lortnoK  33  72 ,67 12 , 33  28  72 ,33 48,5 ±  
A 31  11  91  34  41 , 33  61,4 ±  
B 31  31  82  45  66,8 ± 81  
C 31  11  71  14  31 ,67 3 ± , 50  

LATOT  27  26 ,67 58 , 33  022    
ATAR  81  51 ,67 12 , 33      

 



isaH  mulebes sam naki lajnig adap tisonom esatnesrep nagnutihrep l

 adap naarahilemep haletes ,48,5 ± %33,72 utiay )lortnok( naarahilemep

 %76,31 C isakol adap ,66,8 ± %81 B isakol adap ,61,4 ± %33,41 A isakol

 awhab nakkujnunem tubesret nagnutihrep lisaH .50,3 ±  tapadret

 utiay isakol irebid haletes sam naki adap  tisonom halmuj nanurunep

 % 66,31 nad ,B isakol adap %33,9 ,A isakol adap %31 rasebes nurunem

 .C isakol adap  

 adap tisonom esatnesrep awhab nakkujnunem helorepid gnay lisaH

bel itamaid gnay sam naki lajnig  treboR .lamron narasik irad iggnit hi

m nakataynem  )9891(  tisono  adap 0 isignem naki ,  %1  laisnerefid isalupop

 )1991( afosukyV nad avodobovS turunem nakgnadeS .naki adap tisokuel

 agudid ini laH .%5,3 rasikreb sam naki adap tisonom esatnesrep

nerak nakbabesid  natner naki naktabikagnem gnay serts isidnok aynada a

 naka serts )3991( niaJ turuneM .tikaynep nagnares padahret

 isidnoK .suiskefni tikaynep aynidajret gnaulep naktakgninem

 haletes numan ,serts lawa nopser iagabes idajret tapad ainepotisonom

ynep tuka esaf .sisotisonom idajret naka itawelret tika  

afmiL adap tisonoM 2.2.2.4  

( sam naki afmil adap tisonom halmuj esatnesreP  sunirpyC oiprac  )

lenep rihka nad lawa adap .6 lebaT adap tahilid tapad naiti  

6 lebaT  adaP tisonoM esatnesreP . L afmi  M nakI  sa ( oiprac sunirpyC ) 

ISAKOL  
NAGNALU  

LATOT  ATAR -  ATAR  ±
ISAIVED  I II  III  

lortnoK  ,82 76  92  63  ,39 76  41,4 ± 22,13  
A 02  42  13  57  52  75,5 ±  
B 91  82  63  38  6,72 7 05,8 ±  



C 11  41  12  64  31,5 ± 33,51  
LATOT  6,87 7 59  421  ,792 76  

 ATAR  6,91 7 ,32 57  13  
   

atar natamagnep lisaH -  atar  adap tisonom esatnesrep nagnidnabrep

 rasebes utiay iggnit hibel )lortnok( naarahilemep mulebes sam naki afmil

 %22,13  41,4 ± nagned nakgnidnabid  atar -  haletes tisonom atar

 rasebes utiay satnarB iagnus id naarahilemep  %52 75,5 ±   aguj nad

p tisofmil esatnesrep  %76,72 utiay C nad B isakol ada 05,8 ±   %33,51 nad

31,5 ±  adap naktapadid gnay tisonom esatnesrep nahurulesek araceS .

 esatnesrep nagned nakgnidnabid iggnit hibel huaj ini sam naki afmil

 )1991( afosukyV nad avodobovS turuneM .harad maladid lamron tisonom

rep .%5,3   rasikreb sam naki adap tisonom esatnes  

 naadebrep idajret utiay rasebret naarahilemep isakol huragneP

 idajret awhab tahilid tapad ,C isakol nad lortnok aratna nakifingis gnay

 agudid ini tisonom esatnesrep nanuruneP .%01,61 rasebes nanurunep

kbabesid  lawa adap haletes tikaynep tuka esaf aynitawelid halet anerak na

 irid nakiauyneynem surah anerak serts imalagnem naki narabenep

 naka serts )8002( allenrO turuneM .urab nagnukgnil padahret

id ini nanuruneP .suiskefni tikaynep aynidajret gnaulep naktakgninem  agud

 nahaburep imalagnem naki afmil adap tisonom anerak nakbabesid aguj

 tapadnem akitek )2002( gnaT nad idnaffA turuneM .gaforkam idajnem

 nagniraj ujunem harad irad isargimreb tisonom akam tapet gnay ilumits

nakapurem gaforkaM .gaforkam idajnem habureb nad   nanahatrep metsis

.sisotisogap sesorp iulalem negitna nakrucnahgnem gnay amatrep  

sumiT adap tisonoM 3.2.2.4  



( sam naki sumit adap tisonom halmuj esatnesreP  sunirpyC oiprac  )

lenep rihka nad lawa adap .7 lebaT adap tahilid tapad naiti  

7 lebaT onoM esatnesreP . daP tis M nakI sumiT a  sa ( oiprac sunirpyC ) 

ISAKOL  NAGNALU  
LATOT  

ATAR - ATAR   ±
ISAIVED  I II  III  

lortnoK  62 ,67 03 ,67 52 ,67 38  2 ± 76.72 , 46  
A 61  91  12  65  6.81 ± 7  2, 15  
B 41  32  61  35  4 ± 76.71 , 27  
C 91  11  31  34  4 ± 33.41 , 61  

LATOT  57 ,67 38 ,67 6.57 7 532    
R ATA  81 , 29  02 , 29  81 , 29      

 mulebes naki sumit adap tisonom esatnesrep nagnutihrep lisaH

 %76,72 utiay lamron isidnok irad iggnit hibel )lortnok( naarahilemep ± 

,2 46  %76,81 A isakol irad iggnit hibel aguj nad , ± 2, 15  %76,71 B isakol , ± 

,4 27  %33,41 C isakol , ± ,4 61  )9891( treboR turuneM  .  naki tisonoM

 %1,0 isignem  .harad isalukris id tisokuel isalupop  

 isakol adap lojnonem gnilap tahilret naarahilemep isakol huragneP

 tisonom nanurunep idajret awhab 31 rabmaG adap tahilid tapad utiay ,C

bes naarahilemep haletes  agudid ini tisonom nanuruneP  .%43,31 rase

 ujunem hadnipreb halet arahilepid gnay naki sumit adap tisonom anerak

 turuneM .gaforkam idajnem nahaburep imalagnem uata nial nagniraj

 tisonom akam tapet gnay ilumits tapadnem akitek )2002( gnaT nad idnaffA

gimreb  .gaforkam idajnem habureb nad nagniraj ujunem harad irad isar

 nakrucnahgnem gnay amatrep nanahatrep metsis nakapurem gaforkaM

 tisonom )3002( idneffE turuneM .sisotisogap sesorp iulalem negitna

usam nad relipak gnidnid submenem ,harad narila iulalem radereb  k

 nagned iskaereb tisonom nagniraj malaD .gnubmaynep nagniraj maladek



 iskaretni nad nalanegnep malad gnitnep nanarep gnagemem nad tisofmil

les - .negitna nagned nummi les  

itaH adap tisonoM 4.2.2.4  
( sam naki itah adap tisonom halmuj esatnesreP  sunirpyC oiprac  )

lenep rihka nad lawa adap .8 lebaT adap tahilid tapad naiti  
 

 lebaT 8  sam naki itah adaP tisonoM esatnesreP . ( oiprac sunirpyC ) 

ISAKOL  
NAGNALU  

LATOT  ATAR -  ATAR
ISAIVED ±  I II  III  

lortnoK  1 2 3, 76  6,67  2, 1 ± 22 , 53  
A 6 8 8 22    7, 1 ± 33 , 51  
B 7 31  21  23  01 , 3 ± 76 , 12  
C 6 9 9 42         1 ± 8 , 37  

LATOT  02  23  23 , 76  48 ,67  
ATAR  5 8 8, 71    

 
 mulebes naki itah adap tisonom esatnesrep nagnutihrep lisaH

 %22,2  halada )lortnok( naarahilemep ± ,1 53  hibel ini halmuj numaN .

 % 33,7 utiay % A isakol irad hadner ± ,1 15  %76,01 B isakol , ± ,3 12  isakol ,

 %8   C ± ,3 12  id lamron tisonom halmuj irad iggnit hibel titkides ini lisaH .

 )9891( treboR turuneM .harad malad  %1,0 isignem naki tisonoM  isalupop

 )1991( afosukyV nad avodobovS turuneM  .harad isalukris id tisokuel

tnesrep .% 5.3 ratikes rasikreb sam naki adap tisonom esa   hibel nupualaW

 isidnok malad hisam naki awhab nakkujnunem hisam ini lisah ,iggnit

reirrac naki ,%04 tikas naki tisonom halmuj )6002( abmaT turuneM .tahes -

.%1.8 tahes naki adap nad ,%5.11 netal  

akol huragneP  isakol adap lojnonem gnilap tahilret naarahilemep is

 natakgnineP .lortnok nakgnidnabid %54.8 rasebes takgninem utiay ,B

 gnay serts isidnok aynada anerak agudid itah adap tisonom esatnesrep

allenrO turuneM .tikayep padahret natner idajnem naki naktabikagnem  



 .suiskefni tikaynep aynidajret gnaulep naktakgninem naka serts )8002(

 nakapurem itah anerak aguj agudid ini tisonom esatnesrep natakgineP

 turuneM .tisonom naklisahgnem gnurednec gnay harad kutnebmep nagro

h nagniraj irad lasareb naki tisonom )9891( treboR  nad lajnig kiteiopome

 gnaruk hibel takgnis utkaw malad habmatreb naka tisonom halmuJ .itah

.maj 84  

 alibapa aguj naknikgnumid ini tisonom esatnesrep ayniggniT

 tisonom aneraK .naki hubut maladek gnisa adneb aynkusam uata tapadret

et tisogaf iagabes isgnufreb adneb padahr -  narepreb gnay gnisa adneb

 )9891( treboR turuneM .)1002 ,.kkd nawaitsaB( tikaynep nega iagabes

 halmuj nupiksem ,isalukris id tisokuel isalupop %1,0 isignem naki tisonoM

 iskejni haletes )maj 84 ratikes( takgnis utkaw malad takgninem akerem

nahab   itrepes gnisa talukitrap .diolok nobrak  

 3.2.4  lifonisoE  

 haduses nad mulebes lifonisoe esatnesrep nagnutihrep lisaH

 naarahilemep  adap ( sam naki harad kutnebmep nagro oiprac sunirpyC  )

.31 rabmaG adap nakkujnutid  

 

 

 

 

 

 



 

 

 

 

 

 

 

 .31 rabmaG esatnesreP kifarG  E  lifoniso  kutnebmeP nagrO adap
( saM  nakI haraD oiprac sunirpyC )  haduses nad mulebes

naarahilemeP  

 sam naki lajnig adap lifonisoe esatnesrep nagnutihrep lisaH

 isidnok irad iggnit hibel ,%11,93 utiay )lortnok( naarahilemep mulebes

isakol irad aguj nad ,lamron   C isakol adap ,%82 B isakol adap ,%33,71 A

 .satnarB iagnus id naarahilemep haletes %76,91 h uti aratnemeS  lisa

 mulebes sam naki afmil adap lifonisoe esatnesrep nagnutihrep

 ,A isakol adap %76,21 ,%33,42 rasebes utiay )lortnok( naarahilemep

isakol adap %76,6   .C isakol adap %9 nad B  

 sam naki sumit adap lifonisoe esatnesrep nagnutihrep lisaH

 irad iggnit hibel ,%87,72 rasebes utiay )lortnok( naarahilemep mulebes

 C isakol nad ,%33,8 B isakol ,%33,6 A isakol irad aguj nad ,lamron isidnok

nagnutihrep lisaH .%33,41   sam naki itah adap lifonisoe esatnesrep

 kaynabes A isakol adap ,%76,12 utiay )lortnok( naarahilemep mulebes

, %76,42    .%02 kaynabes C isakol adap ,%76,9 kaynabes B isakol adap

ataR -  kutnebmep nagro adap lifonisoe esatnesrep nagnutihrep lisah atar

aki harad  .lamron narasik irad iggnit hibel gnay ialin nakkujnunem sam n



 turuneM  harad isalukris malad lifonisoe esatnesrep )2002( gnaT & idnaffA

87,0 aratna rasikreb turunem naki –  halmuj )3002( idneffE turuneM .%00,2

1 aynah naki adap lifonisoe – .%4  

ahurulesek araceS  nanurunep imalagnem lifonisoe esatnesrep n

 aynasaib lifonisoe nanuruneP .satnarB iagnus id naarahilemep haletes

.tuka tikaynep isidnok adap idajret   natakgninep )6891( niaJ turuneM

 aynada nakiskelferem mumu araces sam,naki adap lifonisoe halmuj

ynep isidnok  aynasaib lifonisoe nanurunep nakgnades ,sinork gnay tika

 lifonisoe esatnesrep aynadner hibeL .tuka tikaynep isidnok adap idajret

 ini satnarb iagnus id arahilepid haletes sam naki kutnebmep nagro adap

es tisarap nagnares aynhadner awhab nakisakidnignem aguj  amal

 nawalem nalabekek kutnu nakulrepid lifonisoe anerak naarahilemep

 lifonisoe awhab nakataynem )6002( ooW nad illedrA .tisarap iskefni

 naka lifonisoE .naki adap tisarap iskefni aynada nopserem kutnu isgnufreb

tisarap adap takelem  sah nakisasilartenem nad  tisarap iserkes kudorp li

.aynhunubmem nad  

lajnig adap lifonisoE 1.3.2.4  

 lisaH ep lifonisoe halmuj esatnesrep nagnutihr   adap  sam naki lajnig

 nakkujnutid satnarb iagnus adap naarahilemep haduses nad mulebes

.9 lebaT  adap  

9 lebaT G adap lifonisoE esatnesreP . ( saM nakI lajni oiprac sunirpyC ) 

ISAKOL  
NAGNALU  

LATOT  ATAR - ATAR   ±
ISAIVED  I II  III  

lortnoK  ,53 76  6,73 7 44  ,711 33  1,93  ± 1 ,4 53  
A 41  61  22  25  ,71 33  61,4 ±  
B 62  24  61  48  82  1,31 ±  



C 72  71  51  95  ,91 76  24,6 ±  
LATOT  ,201 76  6,211 7 79  ,213 33  

 ATAR  ,52 76  1,82 7 .42 52  
   

 sam naki lajnig adap lifonisoe esatnesrep nagnutihrep lisaH

 irad iggnit hibel ,53,4 ± %11,93 utiay )lortnok( naarahilemep mulebes

 adap ,61,4 ± %33,71 A isakol irad iggnit hibel aguj nad ,lamron isidnok

1 C isakol adap ,11,31 ± % 82 B isakol  nagnutihrep lisaH .24,6 ± % 76,9

 awhab nakkujnunem tubesret sam naki lajnig adap lifonisoe esatnesrep

 .isakol irebid haletes  lifonisoe halmuj nanurunep idajret  

 naki kutnebmep nagro adap lifonisoe esatnesrep aynadner hibeL

iagnus id arahilepid haletes sam   awhab nakisakidnignem aguj ini satnarb

 lifonisoe anerak naarahilemep amales tisarap nagnares aynhadner

 ooW nad illedrA .tisarap iskefni nawalem nalabekek kutnu nakulrepid

 aynada nopserem kutnu isgnufreb lifonisoe awhab nakataynem )6002(

ap tisarap iskefni .naki ad   tisokuel les awhab nakhabmanem )9891( treboR

 .aynalunarg isi nakiserkesnem nagned tisarap hunubmem tapad ini

mizne gnudnagnem lifonisue allunarG -  tisarap tafisreb gnay mizne

 mizne nad ,adiskorep lifonisue ,nimatsih mizne utiay tisarap padahret

apil .es  

afmiL adap lifonisoE 2.3.2.4  

 lisaH ep lifonisoe halmuj esatnesrep nagnutihr   adap  sam naki afmil

 nakkujnutid satnarb iagnus adap naarahilemep haduses nad mulebes

.01 lebaT   adap  

01 lebaT  afmiL adap lifonisoE esatnesreP . M nakI  sa ( oiprac sunirpyC ) 
ISAKOL  NAGNALU  LATOT  ATAR -  ATAR  ±



I II  III  ISAIVED  
lortnoK  3,03 3 33,22  ,02 33  37  ,42 33  19,5 ±  

A 81  11  9 83  ,21 76  27,4 ±  
B 3 6 11  02  ,6 76  40,4 ±  
C 7 31  7 72  9 64,3 ±  

LATOT  ,85 33  ,25 33  ,74 33  851   
ATAR  ,41 85  ,31 80  ,11 38    

nisoe esatnesrep nagnutihrep lisaH  mulebes naki afmil adap lifo

 %33,42 utiay )lortnok( naarahilemep 19,5 ±  isidnok irad iggnit hibel ,

 %76,21 A isakol irad aguj nad ,lamron 27,4 ±  %7,6 B isakol adap , 40,4 ±  ,

 %9 C isakol adap 64,3 ±   . atar nagnutihrep awhab nakujnunem ini lisaH -

satnesrep atar  irad iggnit hibel isakol paites nad lortnok adap lifonisoe e

 halmuj )3002( idneffE turuneM .lamron lifonisoe esatnesrep narasik

1 aynah naki adap lifonisoe -  .%4  

 isakol adap idajret utiay rasebret naarahilemep isakol huragneP

asebes nanurunep idajret anamid  .lortnok nagned nakgnidnabid %66,71 r

 tagnas hadus gnay naki isidnok agudid ini lifonisoe esatnesrep nanuruneP

 turuneM .hamel  adap idajret aynasaib lifonisoe nanurunep )6891( ,niaJ

 ,naki adap lifonisoe halmuj natakgninep nakgnades tuka tikaynep isidnok

ces .sinork gnay tikaynep isidnok aynada nakiskelferem mumu ara   turuneM

e )9891( treboR  narepreb agudid ,nisilonirbiforp gnudnagnem lifoniso

iac naadaek alib aynsusuhk ,naukebmep irad harad naknahatrepmem  aynr

sesorp helo habuid - p sesorp a dioretsokitroK .igolota  naklubminem nak

lmuj nanurunep .tapec nagned harad lifonisoe ha  

sumiT adap lifonisoE 3.3.2.4  



 lisaH ep lifonisoe halmuj esatnesrep nagnutihr   adap  sam naki sumit

 nakkujnutid satnarb iagnus adap naarahilemep haduses nad mulebes

.11 lebaT   adap  

nesreP .11 lebaT  saM nakI sumiT adap lifonisoE esat (  sunirpyC
oiprac ) 

ISAKOL  
NAGNALU  

LATOT  
ATAR -  ± ATAR

 ISAIVED  I II  III  
lortnoK  52 ,67 72 ,67 03  38 , 33  72 , 2 ± 87 , 61  

A 8 7 4 91  6, 2 ± 33 , 80  
B 11  8 6 52  8, 2 ± 33 , 15  
C 51  31  51  34  41 , 1 ± 33 , 51  

LATOT  95 ,67 55 , 76  55  071 , 33 33    
ATAR  41 , 29  31 , 29  31 , 57      

 
 mulebes naki sumit adap lifonisoe esatnesrep nagnutihrep lisaH

 %87,72 utiay )lortnok( naarahilemep 2 ± , 61  isidnok irad iggnit hibel ,

 %33,6 A isakol irad aguj nad ,lamron ± ,2 80  %33,8 B isakol , ± ,2 15  nad ,

 %33,41 C isakol ± ,1 51  nagned nakgnidnabid akij iggnit hibel ini lisaH  .

 turuneM .harad isalukris adap lifonisoe esatnesrep  )2002( gnaT & idnaffA

 aratna rasikreb turunem naki harad isalukris malad lifonisoe esatnesrep

87,0 -  .%00,2  

lap tahilret naarahilemep isakol huragneP  isakol adap lojnonem gni

 lifonisoe esatnesrep nanurunep idajrep ,71 rabmag adap tahilid tapad ,A

 )3002( idneffE .A isakol adap naarahilemep haletes %54,12 kaynabes

e nakataynem  emsinakem malad nanarep nakniamem agudid lifoniso

fmem nagned hubut nagnudnilrep .idobitna negitna skelpmok sisotisoga  

 araces ,naki adap )ailifonisoe( netisrep gnay lifonisoe halmuj natakgnineP

 nakgnades ,sinork gnay tikaynep isidnok aynada nakiskelferem mumu

 .tuka tikaynep isidnok adap idajret aynasaib lifonisoe nanurunep  



soE 4.3.2.4 itaH adap lifoni  
 lisaH ep lifonisoe halmuj esatnesrep nagnutihr   adap  sam naki sumit

 nakkujnutid satnarb iagnus adap naarahilemep haduses nad mulebes

.21 lebaT   adap  

21 lebaT sam naki itaH adap lifonisoE esatnesreP .  

ISAKOL  NAGNALU  LATOT  ATAR -  ± ATAR
ISAIVED  I II  III  

lortnoK  42  12 , 33  91 ,67 56          12 ,67 2 ± , 81  
A 13  52  81  47          42 ,67 6 ± , 15  
B 9 51  5 92            9,67 5 ± , 30  
C 63  01  41  06            02  41 ±  

LATOT  001  17 , 33  65 ,67 822    
ATAR  52  71 , 38  41 ,17     
 

onisoe esatnesrep nagnutihrep lisaH  mulebes naki itah adap lif

12 utiay )lortnok( naarahilemep ,  %76 2 ± , 81  isidnok irad iggnit hibel ,

9 utiay ,C isakol nad B isakol ,lamron ,  %76 5 ± , 30   %02 nad 5 ± , 30   ipatet

42 rasebes utiay A isakol irad hadner hibel ,  %76 6 ± , 15  . M  turune

 avosukyV nad avodobovS  naki adap lamron lifortuen esatnesrep )1991(

2 aratna - .%01   

 ipet id gnajnamem itni nagned lavo nad talub kutnebreb lifonisuE

 harem tikides anraw nagned raseb gnay alunarg ikilimem lifonisuE .les

9  narukureb nad naharemek iapmas adum - 8002 ,alenrO( orkim 51  .)

 hamel naki isidnok nakbabesid agudid ini lifonisoe esatnesrep nahabureP

 .satnarB iagnus id arahilepid haletes ubirasaP nad bibaN  ( 9891 ) 

 harad isalukris malad awhab nakataynem  lifosab nad lifonisoe halmuj

.hadner tagnas ietsoelet naki adap  dnaffA turuneM  )2002( gnaT nad i

les halmuj -  ,iskudorp rotkaf helo ihuragnepid naki adap tisokuel les



 )6891( niaJ .misum nahaburep helo ihuragnepid aguj atres ,isalukris

 nakhabmanem  tabika nakapurem nakub idajret gnay ailifonisoe nopser

alem ,laggnut tikaynep isidnok irad  magareb aynada tabika iagabes nakni

 suret araces mets les isalunarged naktabikaynem gnay nial rotkaf

.surenem  

 4.2.4  lifortueN  

 haduses nad mulebes lifortuen esatnesrep nagnutihrep lisaH

 satnarB iagnus id naarahilemep  adap  sam naki harad kutnebmep nagro

C( .41 rabmaG adap nakkujnutid )oiprac sunirpy  

 

 

 

 

 

 

 

 

 .41 rabmaG esatnesreP kifarG   lifortueN  kutnebmeP nagrO adap
 haraD  nakI ( saM oiprac sunirpyC )  haduses nad mulebes

naarahilemeP   

 esatnesrep nagnutihrep lisaH en u lifort   adap lajnig   mulebes naki

 naarahilemep  nad ,lamron isidnok irad hadner hibel ,%98,1 utiay )lortnok(

 esatnesrep nagned nakgnidnabid akij hadner hibel aguj en u lifort   haletes

B isakol ,%33,4 A isakol adap utiay satnarB iagnus id naarahilemep  2, %33  



esrep nagnutihrep lisah aratnemeS .%7 C isakol nad  esatn en u lifort   adap

afmil  utiay )lortnok( naarahilemep mulebes naki   adap %33,31 ,%33,2

 .C isakol adap %33,5 nad B isakol adap %76,7 ,A isakol  

 esatnesrep nagnutihrep lisaH en u lifort   adap sumit   mulebes naki

utiay )lortnok( naarahilemep  2 22,  hadner hibel ,%  nad ,lamron isidnok irad

 esatnesrep nagned nakgnidnabid akij hadner hibel aguj lifortuen   haletes

,7 rasebes A isakol adap utiay satnarB iagnus id naarahilemep 33  isakol ,%

rasebes B  6,01 %7   rasebes C isakol nad .%8   nagnutihrep lisah nakgnadeS

 esatnesrep en u rt lifo   adap itah   utiay )lortnok( naarahilemep mulebes naki

, %5 kaynabes A isakol adap ,%2   isakol adap ,%2 kaynabes B isakol adap

.%5 kaynabes C  

 haduses nad mulebes lifortuen nagnutihrep lisah naataR

dnem gnay lisah nakkujnunem satnarB iagnus id naarahilemep  itake

 lifortuen esatnesrep )9891( streboR turuneM .naki adap lamron naadaek

6 aratna rasikreb naki adap - .%8   nad avodobovS turunem nakgnadeS

2 aratna naki adap lamron lifortuen esatnesrep )1991( avosukyV - .%01  

niarts sam naki adap lifortuen esatnesrep naataR   hareadid aynoyniS

)8002,allenrO(  %01 halada  rogoB aepmaiC  

lajniG adap lifortueN 1.4.2.4  

 lisaH ep lifortuen halmuj esatnesrep nagnutihr   adap  sam naki lajnig

 nakkujnutid satnarb iagnus adap naarahilemep haduses nad mulebes

31 lebaT   adap . 

 



 

31 lebaT eP . sr M nakI lajniG adap lifortueN esatne sa  ( oiprac sunirpyC ) 

ISAKOL  
NAGNALU  

LATOT  ATAR -  ATAR  ±
ISAIVED  I II  III  

lortnoK  1 ,1 33  ,3 33  ,5 76  ,1 98  62,1 ±  
A 5 4 4 31  ,4 33  75.0 ±  
B 3 2 2 7 ,2 33  75,0 ±  
C 8 9 4 12  7 56,2 ±  

LATOT  71  ,61 33  ,31 33  6,64 7   
ATAR  ,4 52  80,4  ,3 33      
 

 esatnesrep nagnutihrep lisaH en u lifort   adap lajnig   mulebes naki

 %98,1 utiay )lortnok( naarahilemep 62,1 ±  isidnok irad hadner hibel ,

 esatnesrep nagned nakgnidnabid akij hadner hibel aguj nad ,lamron

lifortuen  iagnus id naarahilemep haletes   A isakol adap utiay satnarB

 %33,4 75,0 ± B isakol ,  2, %33  75,0 ±   %7 C isakol nad 6,2 ±  huragneP .

 lifortuen halmuj ,C isakol adap tapadret rasebret naarahilemep isakol

 .%11,5 takgninem  

 agudid ini natakgnineP  tikaynep nega aynada anerak nakbabesid

ynem gnay )9891( treboR turuneM .naki gnare  , en u  nakapurem lifort

 emsinagro nagnares idajret alibapa naki hubut malad amatrep nanahatrep

 arahilepid gnay naki adap lifortuen halmuj ayntakgnineM .relulesorkim

 turuneM .serts imalagnem naki anerak nakbabesid aguj agudid  turuneM

 nakbabeynem tapad naki adap serts naadaek ,)4002( hceC nad elyoM

lifortuen natakgninep .  emsinagroorkim tisogafmem fitka naka lifortueN

 helo nakbabesid gnay iskefni nawalem hubut naknahatrepmem malad

 .tikaynep nad suriv ,iretkab  

p lifortueN 4.2.2.4 afmiL ada  



 lisaH ep lifortuen halmuj esatnesrep nagnutihr   adap  sam naki afmil

 nakkujnutid satnarb iagnus adap naarahilemep haduses nad mulebes

.41 lebaT   adap  

 

 

41 lebaT  esatnesreP . eN u  lifort M nakI afmiL adap sa  (  sunirpyC oiprac ) 

ISAKOL  
KOPMOLEK  

LATOT  ATAR -  ATAR  ±
ISAIVED  I II  III  

lortnoK  3,2 3 6,1 7 3 7 3,2 3 66,0 ±  
A 21  31  51  04  3,31 3 25,1 ±  
B 01  8 5 32  6,7 7 15,2 ±  
C 4 6 6 61  ,5 33  55,1 ±  

LATOT  3,82 3 6,82 7 92  68  
 ATAR  80,7  1,7 7 ,7 52     

 esatnesrep nagnutihrep lisaH lifortuen   adap afmil   mulebes naki

ep  utiay )lortnok( naarahilem 2, 33   %  66,0 ±  isidnok irad hadner hibel

 esatnesrep nagned nakgnidnabid akij hadner hibel aguj nad ,lamron

en u lifort   A isakol adap utiay satnarB iagnus id naarahilemep haletes 31 , 33  

 % 25,1 ± B isakol ,  7, 76  %  15,2 ±  C isakol nad 5, 33   % 55,1 ± .  turuneM

)8002( allenrO   aynoyniS niarts sam naki adap lifortuen esatnesrep naataR

 01 halada  rogoB aepmaiC hareadid  .%  

 isakol adap idajret utiay rasebret naarahilemep isakol huragneP

rabmaG adap tahilid tapad ,A isakol adap idajret anamid   ,51  idajret utiay

P .%11 kaynabes lifortuen esatnesrep natakggninep  halmuj natakgnine

 agudid ini satnarB iagnus id arahilepid haletes naki afmil adap lifortuen

les aynada anerak -  dnoB turuneM .naarahilimep hadaw adap tikaynep les

tuen les awhab nakataynem )9791( les ritisogafmem kutnu isgnufreb lifor -



 turuneM .tikaynep babeynep les  lifortuen )4002( hceC nad elyoM turuneM

 hubut naknahatrepmem malad emsinagroorkim tisogafmem fitka naka

.tikaynep nad suriv ,iretkab helo nakbabesid gnay iskefni nawalem  

ifortueN 4.3.2.4 sumiT adap l  
 lisaH ep lifortuen halmuj esatnesrep nagnutihr   adap  sam naki sumit

 nakkujnutid satnarb iagnus adap naarahilemep haduses nad mulebes

.51 lebaT   adap  

 

51 lebaT  esatnesreP . lifortueN  I sumiT adap  nak M sa  (  sunirpyC
oiprac ) 

ISAKOL  KOPMOLEK  LATOT  TAR A-  ± ATAR
ISAIVED  I II  III  

lortnoK  1 2 3, 76  6,67   2, 1 ± 22 , 53  
A 6 8 8 22    7, 1 ± 33 , 51  
B 7 31  21  23  01 , 3 ± 76 , 12  
C 6 9 9 42         1 ± 8 , 37  

LATOT  02  23  23 , 76  48 , 76   
ATAR  5 8 8,17   

 
 esatnesrep nagnutihrep lisaH lifortuen   adap sumit   mulebes naki

 rasebes )lortnok( naarahilemep 2, 33  % 1 ± , 53  isidnok irad hadner hibel ,

 esatnesrep nagned nakgnidnabid akij hadner hibel aguj nad ,lamron

lifortuen   A isakol adap utiay satnarB iagnus id naarahilemep haletes

7, 33  % ± ,1 51 B isakol ,  01 , %76  3 ± , 12   C isakol nad 8  % 37.1 ± . M  turune

 naki adap lamron lifortuen esatnesrep )1991( avosukyV nad avodobovS

2 aratna - .%01   aynnial tisokuel les adap irad hadner hibel lifortuen halmuJ

 sisotisogahp nakukalem kutnu gnurednec gnay lifortuen isgnuf anerakid

 lekniwsiuM naV( iretkab .)6002 ,noovreV nad  



 isakol adap lojnonem gnilap tahilret naarahilemep isakol huragneP

 haletes %54,8 kaynabes lifortuen esatnesrep nakianek idajret utiay ,B

P .satnarB iagnus id naarahilemep  adap lifortuen halmuj natakgnine  adap

 ini sumit rtuen anerak agudid  amatrep nanahatrep sirag nakapurem lifo

 .tikaynep nawalem  kutnu isgnufreb lifortuen )6002( abmaT turuneM

 .sisotisogap sesorp iulalem gnisa nahab nakrucnahgnem  turuneM

nawardneH  ( 8002  kadit numan tapec gnay ajrenik iaynupmem lifortuen )

k amal nahatreb upmam  gnay igrene nagnadac iaynupmem aynah anera

 hubut ,negitna tisogafmem malad lifortuen itnaggnep iagabeS .satabret

 upmam ,amal nahatreb tisonom satifitkA .tisonom naklisahgnem naki

.labek baggnat sesorp kutnu napaisrep iagabes negitna halognem  .  

lifortueN  eb  isgnufr amasreb tikaynep nawalem -  nagned amas

 nad lairetkab itrepes relulesorkim omsinagro helo nakbabesid gnay tisofmil

 nad nawalem utiay kitisogaf tafis tubesid ini tikaynep nawalem tafiS .suriv

.)7791 ,relgaL( tikaynep les nakrucnahgnem   turuneM M turuneM  nad elyo

 natakgninep nakbabeynem tapad naki adap serts naadaek )4002( hceC

lifortuen .  

itaH adap lifortueN 4.4.2.4  

 lisaH ep lifortuen halmuj esatnesrep nagnutihr   adap  sam naki  itah

 nakkujnutid satnarB iagnus adap naarahilemep haduses nad mulebes

baT   adap .61 le  

61 lebaT lifortueN esatnesreP .  I itaH adap  nak M sa  ( oiprac sunirpyC ) 

ISAKOL  
KOPMOLEK  

LATOT  ATAR -  ± ATAR
ISAIVED  I II  III  

lortnoK  2,33 1,67 2 6 2 0 ± , 33  
A 5 7 3 51                5 2 ±  



B 4 1 1 6 2 1 ± , 37  
C 3 5 7 51                5 2 ±  

LATOT  41 ,33 14,67 31  24    
ATAR  3, 85  3,67 3, 52      

 

 esatnesrep nagnutihrep lisaH lifortuen   adap itah   mulebes naki

 utiay )lortnok( naarahilemep 2  % 0 ± , 33  naarahilemep haleteS .  isakol adap

 A 5  % 2 ± B isakol ,  %2  1 ± ,  37  C isakol nad 5  % 2 ± .  lisah naataR

ini natamagnep   naki itah adap lifortuen esatnesrep awhab nakkujnunem

 kadit satnareb iagnus adap naarahilemep haduses nad mulebes ,sam

 gnay nanurunep uata natakgninep tapadret kadit anerak adebreb utigeb

aki harad malad lifortuen )1002( .kkd nawaitsaB turuneM .nakifingis  naka n

 amatrep nanahatrep iagabes narepreb nad iskefni idajret alib takgninem

.hubut malad  

 iretkab gnareynem isgnufreb lifortueN .tauk tisogaf tafisreb lifortueN

 tapad ini sisotisogaf sesorP .aynhunubmem ulal tikaynep nega nad

 lifortuen anerak gnusgnalreb  sisotisogaf sesorP .misosil mizne ikilimem

 nagned nahutnesreb lifortuen les gnidnid akitek gnusgnalreb lifortuen

 amsalpotis nakakgnebmep nagned nopserid naka ini lah ,iretkab

 aloukav maladek aynnakkusamem nad lukgnarem kutnu )aidipoduesp(

ahgnem tapad gnay  iretkab nakamem nad misosil mizne naklis

 .)9891,treboR(  tapad aynah lifortuen nakhabmanem )7791( relgaL

5 hunubmem -  nikofmil mizne nakraulegnem naka itam lifortueN .iretkab 02

.itam lifortuen nakamem nad gnatad kutnu gaforkam gnasgnarem kutnu  

3.4    satilauK riA  



 isulop aynada lortnok nakidajid tapad gnay nariarep retemaraP

 .nariarep uhus nad ,Hp ,ainomma isartnesnok ,turalret negisko halada

 isartnesnok ,turalret negisko nariarep retemaraP )7002( iraS turuneM

auk ruku kalot nakidajid tapad uhus nad ,Hp ,ainomma  nariarep satail

 kiner dasaj nad isnepsusret natadap ,kiskot nahab ,uti nialeS .tuebesret

.nariarep utaus naramecnep kopmolek nakapurem negohtap  

3.4  1.  turalreT negiskO  

 adap )31 naripmaL( turalret negisko nagnudnak narukugnep lisaH

aarahilemep isakol paites atar n -  3.4 rasebes halada atar –  ialiN .mpp 8.4

 turuneM .pudih nahatreb saib naki kutnu isnarelot malad hisam tubesret

 kutnu nakhutubid gnay negisko halmuj ,)7002( gnujnaT nad idroK

 takgnit nad uhus ,naruku gnutnagret ayadidub atoib nasapanrep

aynsativitka   negisko nagnudnaK .mpp 3 halada aynmuminim satab nad

.l/gm 3 laminim sam naki ayadidub kutnu ria malad turalret  

 adareb hisam naarahilemep taas adap turalret negisko nagnudnaK

 aggnihes naki napudihek kutnu lamitpo uata lamron narasik malad

egisko nagnudnak  ihuragnepmem ulalret kadit satnarB iagnus n

 narasik malad adareb hisam anerak ,sam naki adap tisokuel esatnesrep

 )5791( retsoF .lamitpo malad   aynmumu awhab nakataynem )9991( idakuS

5 aratna isairavreb ria malad turalret gnay OD ialin –  ini lah .l/gm 7

jnunem  msinagro napudihek kutnu kiab pukuc ria satilauk awhab nakku

 nakisakidnignem l/gm 4 hawabid adareb OD alibapa ,ipateT .kitauka

 .negisko anuggnep atoib igab nakayahabmem pukuc ria isidnok awhab



ada ria atoib ayadidub igab mumitpo paggnaid tnegisko nagnudnaK  4 hal – 

.)7002 ,gnujnaT nad idroK( aynsinej gnutnagret ,mpp 01  

3.4 uhuS 2.  

 )1 naripmaL( nakukalid gnay ria uhus narukugnep narasik lisaH

       halada naatamagnep taas adap satnarB iagnus uhus ialin nakkujnunem

5.32 –  42 0  adap adareb hisam ini uhus narasiK .C  naki kutnu lamron satab

 nahatreb tapad sam naki )1791(  teuH turneM .pudih nahatreb tapad sam

81 aratna ria uhus adap pudih -  03 0  .C  

 lamron narasik malad hisam naktapadid gnay uhus ialin nupualaW

des tubesret ialin numan ,pudih nahatreb tapad sam naki kutnu  hibel tiki

 nagnares padahret nahat nad gnabmekreb tapad sam naki raga hadner

 huragep aynada naknikgnumem ini naadaeK .satnarB iagnus id tikaynep

 gnay sam naki adap tisokuel isaisnerefed nahaburep padahret uhus

b nakataynem )0002( aggniL turuneM .arahilepid  kutnu lamitpo uhus awha

52 aratna sam naki -  72 0  )7002( iraS turuneM .C  gnay ria satilauK

 uggnagret  hadum nad hamel idajnem naki isidnok naktabikagnem naka

 .tikaynep gnaresret  

 iagabes satnarB iagnus nakanerakid tubesret uhus aynhadneR

ki naarahilemep tapmet  gnires nad iggnit naratad haread id tapadret na

 ihuragnepid ria nadab utaus uhus )3002( idneffE turuneM .najuh idajret

 ,irah malad utjaw ,tual naakumrep irad naiggnitek ,gnatnil ,misum helo

nadab namaladek atres narila nad ,nawa naptutunep ,aradu isalukris  .ria  

 

 



3.4  3.  namasaeK tajareD  )Hp(  

 narahlemep isakol adap )Hp( namasaek tajared narukugnep lisaH

atar naktapadid gnay )31 naripmaL( satnarB iagnus id sam naki -  atar

6 halada -  satnarB iagnus id namasaek tajared awhab kujnunem ini lisaH .7

aadaek malad hisam  sam naki awhab )1791( teuH turuneM .lamron n

7 Hp adap pudih tapad -  namasaek tajareD .01 mumiskam nad 8

 tajareD .asab uata masa tafisreb tubesret nariarep hakapa  nakkujnunem

OC( adiskoidnobrak helo ihuragnepid aynasaib namaaek 2  ,notknalpotif ,)

ilakla latot  irah gnajnapes habureb Hp ialiN .nahadasek latot nad satin

.)0991 ,dyoB( .sisetniotof aynada anerak  

 ihuragnepmem ulalret kadit Hp awhab nakkujnunem ini lisaH

 Hp .sam naki harad kutnebmep nagro adap tisokuel laisnerefid esatnesrep

sam naarahilemep taas adap  napudihek kutnu  lamitpo narasik adareb hi

 pudih tapad sam naki nakataynem )2891( dyoB .naki napudihek kutnu

5,6 Hp narasik adap - .9  

rotkaf natamagnep lisaH -  tapad mumu araces kitoiba rotkaf

.sam naki napudihek kutnu lamron narasik malad hisam paggnaid   .

heS  ihuragnepmem ulalret kadit OD nad Hp itrepes kitoiba rotkaf aggni

 malad adareb kadit anerak tisokuel laisnerefid esatnesrep nahaburep

 numaN .sam naki napudihek igab ayahabreb gnay tuka isidnok narasik

s id sam naki nahahilemep nataigek malad uhus aynhadner  satnarB iagnu

 laisnerefid esatnesrep padahret huragnep nakirebmem tikides agudid ,ini

s )3002( idneffE turuneM .harad kutnebmep nagaro adap tisokuel  sert

tagnas gnay uhus nanurunep adap aynsusuhk ,uhus anerak   tagnas ,majat



ed kutnu naki naupmamek uggnaggnem tapec nagn   idobitna naksapelem

gnareynep emsinagro nawalem kutnu .  

 

 

 

 

 .5 NARAS NAD NALUPMISEK  
 
 

1.5   nalupmiseK  

 tapad akam ini nasahabmep nad naitilenep lisah atad nakrasadreB

 awhab naklupmisid  narasik malad hisam satnarB iagnus nariarep satailauk

 isnarelot .sam naki napudihek   aynada nagned naakujnutid ini laH

 esatnesrep nahaburep nakirebmem gnay naki nalabekek natakgninep

les adap -  .sam naki harad kutnebmep nagro adap tisokuel les  

 kutnebmep nagro adap tisokuel laisnerefid esatnesrep nahabureP

latot nad harad  ( sam naki adap tisokuel  sunirpyC oiprac  utiay idajret gnay )

 haletes itah nad sumit ,afmil ,lajnig adap lifortuen nad tisofmil esatnesrep

natakgninep imalagnem naarahilemep  tisofmil natakgninep lajnig adaP .

 ,%92 afmil adap ,%13 kaynabes utiay idajret gnay  nad %42 sumit adap

%62 itah adap   tisofmil esatnesrep nagned nagned nakgnidnab id akij

 .lortnok uata naarahilemep mulebes  lifortuen adap nakgnadeS

 %8  ,afmil adap %11 ,lajnig adap %5 kaynabes idajret gnay natakgninep

.itah adap %3 nad sumit adap  



P  esatnesre atar ,lifonisoe nad tisonom -  lisah nakkujnunem atar

.nanurunep   kaynabes utiay lajnig adap idajret gnay tisonom nanuruneP

 idajret kadit itah adap nad %31 sumit adap ,%41 afmil adap ,%31
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NARIPMAL  
 

 .1 naripmaL riA satilauK natamagneP ataD  

 
 ISAKOL A 

 
UTKAW  UHUS  OD  Hp  
1 uggniM  5.32  6.4  7 
2 uggniM  5.32  3.4  7 
3 uggniM  32  6.4  7 
4 uggniM  42  8.4  6 

ataR - atar  5.32  5.4  57.6  
 

B ISAKOL  
UTKAW  UHUS  OD  Hp  
1 uggniM  42  7.4  7 
2 uggniM  32  4.4  7 
3 uggniM  5.32  4 5.  7 
4 uggniM  5.32  7.4  7 

ataR - atar  5.32  5.4  7 
 

C ISAKOL  
UTKAW  UHUS  OD  Hp  
1 uggniM  5.42  7.4  6 
2 uggniM  32  4.4  7 
3 uggniM  5.32  5.4  7 
4 uggniM  32  6.4  7 

ataR - atar  5.32  5.4  57.6  
 

 


