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.1  NAULUHADNEP  

 

 1.1 gnakaleB rataL  

 otraiduY turuneM la te ( tadis naki ,)2102( .  alliugnA ps .  sinej nakapurem )

 ropske satidomok nakapurem nad iggnit simonoke ialin iaynupmem gnay naki

 iapacnem iggnit tagnas tadis naki naka rasap naatnimreP .nanakirep rotkes irad

rep not 000.005   okgnosaS turuneM .aeroK nad gnapeJ irad amaturet nuhat la te . 

 naatnimreP .aisenodnI tadis naki ropske amatu naujut idajnem gnapeJ ,)7002(

 aynah uti aragen aratnemeS .nuhat rep not 000.031 iapacnem gnapeJ id tadis

rad iskudorP .not 008.12 iskudorpmem upmam  aisenodnI id ayadidub nataigek i

 aisenodnI ropske latoT .not 008 napakgnanep nataigek irad not 000.12 iapacnem

 tagnas hisam ahasu gnaulep aggniheS .nuhat paites gk 591.736 iapacnem urab

eP laredneJ tarotkeriD helo gnukudid tagnas ini ropske anerak ,akubret  nanakir

  .nanakireP nad natualeK nemetrapeD ,ayadiduB  

 aparebeb adap nakpadahid ayadidub nataigek ini gnaulep ipadahgneM

 rebmus nagned natiakreb gnay amaturet iskudorp naktakgninem kutnu nagnatnat

hal nad ria itrepes mala ayad rebmus aynsatabreT .mala ayad  nakidajnem ,na

 naktakgninem malad naknikgnumem gnilap gnay nahilip iagabes isakifisnetni

 ayadidub nanakirep nakgnabmegnem kutnu ayapu iagabreB .ayadidub iskudorp

 ini metsis tagnignem nakukalid suret hisam inik aggnih fisnetni metsis amaturet

adnekret hisam  ,rutlukauka habmil nagnaub aynaratnaid halasam iagabreb helo al

 narabeynep atres nataub nakap ukab nahab iagabes naki gnupet naanuggnep

 7002 ,OAF( tikaynep malad  irasakE ,  .)9002  

 padahret kiab gnaruk gnay kapmad awabmem ayadidub isakifisnetnI

d nairatselek  ini nagnukgnil satilauk nanuruneP .nagnukgnil natahesek na

 .narotok nad nakap asis irad naklisahid gnay kinagro habmil anerak nakbabesid

 kinagrona negortin awaynes helo isanimodid aynmumu tubesret kinagro habmiL
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 namazzudasA turuneM .nucareb gnay la te 02( .  revyrhcS eD nad )80 .la te  ,)8002(

 nakbabeynem fisnetni ayadidub adap nataub nakap naanuggnep ayniggnit

 revyrhcS eD .tikaynep susak natakgninep nad nagnukgnil naramecnep la te  .

 barC nad )8002(  .la te  ratikes pareynem aynah naki awhab nakataynem )7002(

 id habmil iagabes patenem aynasis %57 nakgnades ,nakirebid gnay nakap %52

 idajnem iretkab helo isasilarenimid naka tubesret nakap irad habmiL .ria malad

ub aidem iramecnem tapad ainomma isalumukA .ainomma  tapad nakhab ayadid

 .naitamek nakbabeynem  

 nakhutubid tagnas nagnukgnil nasawawreb gnay ayadidub nemejanaM

 nanakirep ayadidub nataigek helo naklisahid gnay habmil anerak ,ini taas kutnu

 nagnudnak nagned nagnukgnil kasurem isnetopreb gnay habmil halada  rusnu

 nagnarugnep naknikgnumem ini taas ayadidub igolonkeT .iggnit gnay arah

 ria naitnagrep nakulremem kadit nakhab uata ayadidub ria naitnagrep satisnetni

 inaiR( iskudorp lanoisarepo ayaib nagnarugnep aguj nad  ,.la te  turuneM  .)2102

la ,)9991( hceleminvA  iapacnem tapad fisnetni  ayadidub adap nakap ayaib isako

 06 – orp ayaib latot irad % 07 iskud  ,  iskudorp ayaib isneisife kutnu ayapu akam

.kolfoib igolonket nakanuggnem halada aynaratnaid utas ,nakukalid surah  

 fitanretla utas halas idajnem kolfoib igolonkeT  halasam nahacemep

 naknurunem tapad niales anerak nakgnutnugnem gnilap gnay ayadidub habmil

 nakap nakaideynem tapad aguj ini igolonket ,kinagrona negortin habmil

 kutnu nietorpreb nahabmat navitluk   nad nahubmutrep nakianem tapad aggnihes

keT .nakap isneisife  nakhabmanem nagned nakukalid tapad kolfoib igolon

 gnasgnarem kutnu naarahilemep aidem malad id kinagro tardihobrak

 barC( N/C oisar naktakgninem nad fortoreteh iretkab nahubmutrep .la te .)7002 ,  

ad naki ayadidub adap kolfoib igolonket ianegnem naitileneP u n  gnad

nakukalid kaynab halet numan ,   hibel tubesret kolfoib irad itamaid gnay retemarap

kaynab  ria satilauk liforp padahret s ,  nagnudnak ianegnem naitilenep nakgnade
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CG ,)0002( yevraH turuneM .tikides hisam kolfoib malad ada gnay -  SM

k irad naudaprep nakapurem  .assam ipoksortkeps nad sag iifargotamor

nenopmok idajnem narupmac nahasimep sesorp utaus halada sag ifargotamorK -

 napares nasipal utaus iulalem karegreb gnay sag esaf helo aynnenopmok

.)1991 ,rettirG( renoisats gnay )nebros(  utaus halada assam retemortkepS  

lukelom iskeleynem tapad gnay tnemurtsni -  nakrasadreb nataumreb sag lukelom

CG edotem irad nagnutnueK .)0102 ,rakpohK( ayntareb uata assam -  halada SM

 utkaw malad iakapid tapad tala ,iggnit sativitisnes ,tapec gnay isakifitnedi utkaw

 gnay nahasimep nad amal  ulrep ,uti anerak helO .)5891 ,ojojdimahortsaS( kiab

 asilana nakukalid yhpargotamorhC saG - irtemortkepS ssaM  CG( -  kutnu )SM

( tadiS ayadiduB adap kolfoiB nagnudnak iuhategnem  alliugnA .).ps  

2.1  halasaM nasumureP  

 nagnitnepek aud kutnu nakanugid kolfoiB igolonkeT  utiay ayadidub

 sativitkefE .ayadidub emsinagro igab isirtun nakaideynem nad kainoma iarugnem

 adap gnutnagreb tubesret aynisgnuf audek naknalajnem malad kolfoib

 satilauk nad kainoma nakiarugnem kutnu aynnusuynep nenopmok naupmamek

n aideynep iagabes aynizig  isirtu nahubmutrep igab   ulrep ,uti anerak helO .naki

 asilana nakukalid  tala nagned yhpargotamorhC saG - irtemortcepS ssaM  CG( -  )SM

 adebreb gnay nobrak rebmus nagned kolfoib irad nagnudnak iuhategnem kutnu

( tadis ayadidub adap  alliugnA .).ps  

 
ileneP naujuT 3.1 nait  

 
 kolfoib nagnudnak iuhategnem kutnu ini naitilenep naujuT nakrasadreb  

 kiabret nahubmutrep d aratnai   nad ugas gnupet ,akoipat gnupet nobrak rebmus

( tadis ayadidub adap kaded  alliugnA  iju nagned revle aidats ).ps  saG

yhpargotamorhC -  irtemortcepS ssaM  CG( - .)SM  
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sisetopiH 4.1  
 

0H   :   agudiD  tadis ayadidub adap ( alliugnA   ).ps  kinket nagned revle aidats

 kolfoib  kadit .kolfoib malad tapadret gnay isirtun nagnudnak ada  

  1H  :  tadis ayadidub adap agudiD ( alliugnA   ).ps revle aidats   kinket nagned

kolfoib   ada .kolfoib malad tapadret gnay isirtun nagnudnak  

naitileneP naanugeK 5.1  

 ianegnem isamrofni nakirebmem tapad nakparahid ini naitilenep lisaH

 gnupet aratnaid kiabret nobrak rebmus irad kolfoib adap ada gnay nagnudnak

et ,kaded oipat gnupet nad ,ugas gnup ka s ,  adap naklisahid gnay satilauk aggnihe

 tadis naki ayadidub ( alliugnA   ).ps  nakapurem kolfoib kinket nagned revle aidats

.natujnalekreb nad nakgnabmekid kutnu kiab  

naanaskaleP utkaW nad tapmeT 6.1  

 id nakanaskalid ini naitileneP  nahinebmeP ,nakI iskudorpeR muirotarobaL

 satisrevinU ,natualeK umlI nad nanakireP satlukaF ,nakI naailumeP nad

 nad gnalaM ,ayajiwarB  naisilopeK kisneroF muirotarobaL hareaD   awaJ )ADLOP(

rumiT   id  ayabaruS  nalub adap  lirpA  nalub aggnih ieM  .4102  
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AKATSUP NAUAJNIT .2  

 
 

 tadiS nakI igoloiB 1.2 ).ps alliugnA(  
 

igolofroM nad isakfisalK 1.1.2  
 

  tadis naki isakifisalk ,)3102( yoR  turuneM  )1 rabmaG(  :tukireb iagabes  

muliF   atadrohC :  

mulifbus  atadrohcuE :  

ssalc   seythcietsO :  

odro   semrofilliugnA :  

ilimaf   eadilliugnA :  

suneg   alliugnA :  

seiseps   : alliugnA  .ps  

 
( tadiS nakI .1 rabmaG alliugnA  .)ps  

 gnay tuleb nagned pirim salikes ,gnajnamem talub kutnebreb tadis hubuT

 laera id iapmujid asaib nahawasrep  ,  tadis hubut naigab uata retkarak utas halas

nay  licek fitaler gnay adad piris naadarebek halada tuleb irad aynnakadebmem g

 agnilet nuad itrepes pirim aggnihes alapek gnakaleb id tapet katelret nad

 gnajnamem gnay hubut kutneB .agniletreb tuleb aguj nakamanid aggnihes

nu tadis igab nakhadumem ralu itrepes halec aratnaid gnanereb kut -  tipmes halec

.)8002 ,onoyraH( nariarep rasad id gnabul nad  



6 
 

 talkoc anrawreb tadis gnuggnup ,)8891( ytawaiviL nad otnairfA turuneM

 ini naweh nakaregreP .karep aggnih gninuk anrawreb ayntureP .namatihek

sipalem gnay ridnel utnabret  naupmamek ikilimem ini naweH .aynhubut i

 nakanuggnem safanreb upmam nad aradu irad gnusgnal negisko libmagnem

 licek hisam utkaw adap ,isairavreb tadis hubut narukU .ayntiluk naigab hurules

 aynhubut gnajnap ajas retemillim aparebeb aynah  , sawed tadis ipatet  tapad a

 narukU .mc 5,7 hibel gnaruk hagnet sirag nagned mc 061 gnajnap iapacnem

 mc 04 halada nemusnok helo iramegid tagnas gnay  tadis – .mc 06  

narabeyneP nad tatibaH 2.1.2  

 tadis ,)3102( yoR turuneM ( alliugnA   ).ps  araces gnay naweh nakapurem

 aggnih avral esaF .)rawat nad nisa( nariarep sinej aud id pudih upmam imala

 danog gnatam halet gnay aswed tadis nakgnades iagnusid naksibahid asawed

 .iskudorpereb kutnu iggnit satinilas nagned nariarep ujunem naka niwak pais

saF  ek gnanereb ilabmek naka satenem gnay rulet irad avral uata nakana e

 airautse nariarep iakuynem hibel aniteb tadiS .iagnus araum iulalem uluh haread

iagnus nad gnanet sura -  natnaj tadis nakgnades ,fitkudorp gnay raseb iagnus

ariarep id tapadret kaynab hibel  sativitkudorpreb nad sared sura nagned n

.hadner  

 tadis nakI ( alliugnA   ).ps  saul tagnas aynnarabeynep gnay naki nakapurem

bus nad siport haread id inkay -  nad siport tadis aynada lanekid aggnihes siport

bus tadis - ps 71 tapadret tikides gnilap ainud iD .siport  gnilap nad ,tadis naki seise

 :inkay aynaratnaid sinej mane tikides  .A ,sisnebelec .A ,ataromram alliugnA

acificap rolocib .A nad rolocib rolocib .A ,sisneenrob .A ,silartnecna   id tapadret

haread id rabeynem tubesret naki sineJ .aisenodnI - tabreb gnay haread  nasa

 ualup tarab iatnap ,awaJ ualup natales iatnap id inkay malad tual nagned

 ,isewaluS ualup iatnap hurules ,natnamilaK ualup rumit iatnap ,aretamuS
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 aggnih rumiT araggneT asuN nad taraB araggneT asuN ,ilaB ,ukulaM naualupeK

02 ,idnaffA( aupaP aratu iatnap .)50  

 tadiS ( alliugnA   ).ps  uhus nagned haread id isatpadreb tapad aynmumu

21 nagnukgnil - 13 o 21 irad hadner hibel gnay uhus adap nakgnades ,C o  usfan C

radak nagned nariarep malad pudih tadiS .nurunem naka aynnakam   marag

0 isnarelotid tapad gnay ria malad turalret -  satidibrut nad satinilas radaK .mpp 53

 utaus id revle halmuj padahret huragnepreb gnilap gnay retemarap nakapurem

vlE .hayaliw tatibah iakuynem hibel re  tinilas iggnit satidibrut nad hadner sa  

8002 ,onoyraH( .)  

pudiH sulkiS 3.1.2  
 

 akitek aynnaadebrep salej tahilret hibel aniteb tadis nad natnaj tadiS

 atam ikilimem natnaj tadis ,amas gnay aisu nad naruku adap ,aynmumU .asawed

 tadis hubut naruku ,numaN .aniteb tadis nagned nakgnidnabid rabel hibel gnay

 natnaj atar -  .kumeg hibel tahilret gnay aniteb tadis nakgnidnabid licek hibel atar

 gnatam hadus akitek uanad uata iagnus uluh id adareb naka asawed tadiS

 irad hibel namaladek aggnih hajimem kutnu tual ek isargimreb naka tadis ,danog

m 000.6  tadis kudnI .lpd m kadit naka   sesorp iaseles aggnih aynisargim malad

.)3102 ,yoR( nahajimep  

 tadis ,)8002( ireahuS nad ahtiuS turuneM ( alliugnA   ).ps  sinej aud id pudih

 asawed haleteS .iagnus id pudih asawed gnalejnem aggnih avral esaF .nariarep

.iskudorpereb kutnu malad tual ujunem   nahajimep lisah avral ,ayntujnaleS

 tadiS .iagnus araum iulalem rawat nariarep ujunem nad iatnap ek sura awabret

 21 uhus adap isatpadareb tapad – 13 0  utaus id sativitkudorp nahabureP .C

ek oisar nad sinej isubirtsid ihuragnepmem nariarep b tadiS .tadis nimal  anite

iagnus nad airutse nariarep iakuynem –  ,aratnemeS .fitkudorp gnay raseb iagnus

 satifitkudorpreb nad sared surareb nariarep inuhgnem kaynab natnaj tadis

.hadner  
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T  rule  gnay  gnupagnem kian naka asawed tadis naki helo nakraulekid

em nad ria naakumrep taked  .licek avral idajnem naidumek maj 42 ratikes saten

rusgnareb araces ini licek kinotknalp avraL -  idajnem hubmut rusgna

sulahpecotpel  amaleS .sura awabid tuynah nad narapsnart gnay nuad kutnebreb ,

 muidats adap ,cigalep esaf sulahpecpotpel  tret naruku iapacnem  naka nad utne

 naki kutneb ,sisohpromatem haleteS .)8002 ,onoyraH( sisohpromatem imalagem

 ipatet asawed tadis naki igolofrom nahurulesek iapureynem hadus licek tadis

 tubesid aggnihes hubut nemgip ikilimem muleb lee ssalg   acak tadiS .)acak tadis(

tka ayaureb  hubut nemgip nakgnabmegnem ialum ,rawat nariarep haraek fi

nakI .iatnap nasawak ikusamem akitek lanretske -  ialum gnay licek naki

 tubesid ini hubut nemgip pakgnanem revle  hubut gnajnaP . revle   tadis naki

9 narasik nagned isairavreb -  .aynsinej gnutnagret mc 51 revlE   isargimreb naka

 .raseb narukureb gnay naki idajnem hubmut nad iagnus uluh haraek

 irad nagnabmekreP revle   idajnem aggnih lee revlis   nakI .rawat nariarep id idajret

01 amales rawat nariarep id pudih tadis -  tadis naki asawed haleteS .nuhat 51

yaureb naka .)7791 ,hcseT( malad tual id nahajimep hareadek a  

nakaM naasaibeK 4.1.2  
 

 

kgnosaS turuneM

 

o

 

 

 

.la te

 

 

 

 ria id amaturet aynpudih gnajnapes ,)7002(

 

naka ini naweH .gnigad nakamep naweh utiay arovinrak tafisreb tadis ,rawat

 

 

 

 naakub irad licek hibel narukureb gnay aynnial ria gnatanib nad naki kolpacnem

 

 .ayntulum  utiay ,arovinrak tafisreb tadis nakataynem gnay adnat igal utaS

es aynah aynsusu gnajnap aynhubut gnajnap irad %06 ratik ,

 

 

 

 taas nupiksem

 

atet ,arovinrak tafisreb asawed

 

 nakamep uata arovinmo tafisreb licek tadis taas ip

 

 araces nupualaW .notknalporkim nakamem satenem urab gnay avraL .alages

 

 malad ipatet ,iakgnab nad pudih gnay nanakam iakuynem hibel tadis imala

 

aP .atsap apureb ,nahabmat nakap irebid tapad aynnaayadidubmep

 

 taubid ini ats

 

 malam adap nakam iracnem naka tadis nakI  .tadis susuhk nakap gnupet irad
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gnabul id iynubmesreb atres taharitsireb naka irah gnais nad irah -

 

 ,hanat gnabul

 

hubmut nuad kilab id ,nohop raka -

 

ria nahubmut

 

 

 

aynnial iynubmesret tapmet nad

 

,

 

 

 

d

 

eb nagne

 

husum irad radnihret naka tadis akam iynubmesr -

 

.aynhusum  

 

 )4791( iusU turuneM

 

malad

 

 

 

 pakgnatid gnay tadis hineb ,)4002( helohS

 

auka malad id arahilepid nad mala irad

 

lawa aidats tapme tapadret muir

 

 .

 

 1 rumU –

 

 

 

 iynubmesreb nupapa nakamem kadit tadis naki irah 4

 

 itrepes nagnuan hawabid

 

 4 rumU .narapsnart hisam gnay hubut nagned utab –

 

 

 

 ialum hadus tadis irah 01

 

d nariarep rasad adap ada gnay gnicac nakamem

 

 .aynnaiynubmesrep ratikesi

 

 01 ek iraH –

 

 

 

  tadis irah gnais adap nad irah malam adap fitka gnanereb tadis 02

 

sreb

 

 nagro nakanuggnem nanakam naadarebek isketednem kutnu iynubme

 

icnep

 

 .aynnamu

 

 12 rumU –

 

 

 

 nagned nanakam isketednem tapad akerem irah 03

 

 ,takgnis utkaw malad aynnaksibahgnem nad iynubmesreb nupualaw tapec

 

tapad nad hubmut ialum hadus tadis ini esaf adap anamid

 

 

 

 naki aparebeb tahilid

 

.aynnial gnay irad tapec hibel hubmut tapad  

kolfoiB igolonkeT 2.2  

 .ignuf ,iretkab macam iagabreb irad iridret gnay nalupmuk halada kolfoiB

 aidem ria malad sutirted nagned isnepsusret gnay nial emsinagro nad aglaorkiM

nayruS( ayadidub  id tapadret gnay isnepsus nakapurem kolfoiB .)2102 ,murgni

 nad kinagro nahab ,pudih tagerga ,iretkab ,notknalpotif apureb gnay ria malad

 irad negoreteh narupmac apureb uata )5002 ,hceleminvA( iretkab nakamep

inagro remilop ,diolok ,lekitrap ,emsinagroorkim  dnaroJ( itam les nad noitak ,k  te

.la  )5991( ,  malad  revyrhcS eD la te )8002 ,. , d  nakapurem kolfoib naikimed nagne

 ,negortin nagnaub adap tapec hubmut gnay narupmac aborkim rutluk sinej utaus

 gnay adum les idajnem gnalu ruadid ini negortin nagnaub nad  tapad naidumek

.)7002 ,hceleminvA( naki helo nakamid  
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kolfoib igolonkeT   gnades ini taas gnay igolonket utas halas nakapurem

 ria satilauk ikiabrepmem kutnu naujutreb gnay rutlukauka malad nakgnabmekid

 nataafnamep isneisife naktakgninem nad tneirtun golonkeT .  adap nakrasadid ini i

 idajnem fortoreteh iretkab helo ainomma amaturet kinagrona negortin isrevnok

 ayadidub emsinagro helo ismusnokid tapad naidumek gnay aborkim assamoib

 inaiR turuneM .)9002 ,irasakE(  .la te  kadit kolfoib nusuynep emsinagro ,)2102(

 aynah  nial emsinagro kopmolek 3 nakumetid numan ,ajas agla nad ignuf ,iretkab

 nakap nakapurem gnay gnicac nad aozotorp ,refitor itrepes kolfoib nusuynep

.aynilsa tatibah id naki igab imala  

kolfoiB nakutnebmeP 1.2.2  

oib nakutnebmep sesorp ,)3102( otparpuS turuneM  irad ialumid kolf

 nakukalid nad ria naitnagrep apnat malok malad kinagro nahab isalumuka

suret kinagro nahab nakudagnep -  nakataynem )2102( murgninayruS .surenem

 nad kinagro awaynes habugnem utiay ini ajrek sesorp irad rasad pisnirp awhab

gnem gnay kinagrona  ,)O( negisko ,)H( negordih ,)C( nobrak awaynes gnudna

 rupmul assam idajnem aidesret gnay )P( rofsop tikides nagned )N( negortin

( kolf kutnebmep iretkab nakanuggnem nagned kolfoib apureb  gnimrof scolf

airetcab nakla iskordihilop remylopoib sisetnisnem gnay )  nataki iagabes tao

.kolfoib  

 araces fortoreteh iretkab amaturet iretkab helo kolfoib nakutnebmeP

 sserts iradnihgnem .neirtun nataafnamep naktakgninem kutnu naujutreb mumu

 sinej iagabreb narupmac sata nususret iretkab kolF .isaderp nad nagnukgnil

orkim - nagro lekitrap ,)ignuf ,nemalif iretkab ,kolf kutnebmep iretkab( emsi -  lekitrap

les nad noitak iagabreb ,kinagro remilop nad diolok iagabreb ,isnepsusret -  les

 001 narasik nagned isairavreb naruku nagned itam -  ,iretkab kolf nialeS .mμ 0001

emsinagro sinej iagabreb   ,aozotorp itrepcs kolfoib malad nakumetid aguj nial

 mizA( ateahcogilo nad refitor  ,.la te  7002 malad   .)8002 ,irasakE  
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kolF emuloV 2.2.2  

 nakpadneid gnay isnepsusret natadap halmuj nakapurem kolf emuloV

 tucurek hadaw adap utnetret utkaw edoirep amales kolf emuloV .kilabret  ( FV  )

s OD helo ihuragnepid tagna s , 5,0( hadner OD taa -  ,)L/gm 0,2 FV   utiay iggnit naka

 OD adap numan ,g/lm 052 ratikes 2( iggnit hibel gnay -  ,)L/gm 5 FV   ratikes aynah

lm 001  nagned kolfoib maloK .g/ FV  kiab g/lm 002 irad iggnit hibel gnay   kutnu

 tapec ulalret padnegnem kadit kolf ini isartnesnok adap anerak naki nakap

 id padnegnem mulebes kolf naktaafnamem tapad ayadidub emsinagro aggnihes

 9991 ,remlaB nad neliW( malok rasad  malad .)0102 ,mayraM  

kolF nagnudnaK 3.2.2  

alad emsinagro isisopmoK  nad kolfoib rutkurts ihuragnepmem naka kolf  m

 uJ .kolfoib isirtun nagnudnak la te  gnay kolfoib awhab nakropalem )8002( .

 hibel gnay nietorp gnudnagnem uajih aglaorkim nad iretkab helo isanimodid

 isanimodid gnay kolfoib adapirad )nietorp %24 nad 83( iggnit   .)%62( motaid helo

 aguj kitoiba nagnukgnil isidnok awhab nakatayneM )7002( hceleminvA

 rutarepmet ,Hp ,N/C oisar itrepes kolfoib nakutnebmep padahret huragnepreb

 .nakudagnep natapecek nad  

  N nahabmanep naukalrep nagned kolf irad nietorp nagnudnak ialiN

em  nahabmanep nagned nietorp ialiN .nietorp nagnudnak naadebrep nakkujnun

 %7,82 rasebes nietorp naklisahgnem kolfoib nakutnebmep lawa adap N

 nakanugid kutnu laisnetop pukuc tubesret kolf nietorp nagnudnak aggnihes

nakap isutitbus iagabes  idubid gnay naki igab nakayad b ,  tahilid alibapa aguj utige

 N nahabmanep naukalrep nagned )1 .lebaT(  onima masa isisopmok

nima masa halmuj natakgninep malad huragnepreb  malad gnudnakret gnay o

kolfoib  .)1102 ,otranuG(  
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lfoiB malad id gnudnakreT gnay onimA masA isisopmoK .1 lebaT  ko
 nocaT( la te  2002 . malad  )3102 ,otparpuS  

onima masA  narasiK  ataR - atar  
     )%( enitsyC + eninoihteM   68,0 - 39,0  98,0  
     )%( enisoryT + eninalalynehP   14,2 - 45,2  84,2  
     )%( enisuelosI   12,1 - 62,1  42,1  
     )%( enicueL   87,1 - 79,1  78,1  
     )%( eniditsiH   34,0 – 54,0  44,0  
     )%( eninoerhT   44,1 – 05,1  74,1  
     )%( enisyL   09,0 – 69,0  39,0  
     )%( enilaV   66,1 – 08,1  37,1  
     )%( eninigrA   64,1 – 36,1  45,1  
     )%( nahpotpyrT   81,0 – 22,0  02,0  
     sdica onima laitnesse latoT   5,42 – 3,62  4,52  

 

)kadeD ,akoipaT gnupeT ,ugaS gnupeT ( nobraK rebmuS 3.2  

 onaicneremE la te  )1102( .  malad  awhab nakataynem ,)2102( omonruP

 tarihobrak rebmus hilimem malad nagnabmitrep idajnem gnay lah aparebeb ada

 ,agrah ,naaidesretek halada nial aratna d ,satilibadargedoib  isalimisa isneisife na

iretkab  , o uti anerak hel   tagnas naka tapet gnay tarihobrak rebmus nahilimep

 metsis adap kolfoib igolonket naparenep isneisife padahret huragnepreb

itkudorp padahret huragnepreb naka aynrihka adap aggnihes ayadidub  satif

.ayadidub  

 kinagro tardihobrak rebmus nagned kutnebid tapad kolfoib igolonkeT

adebreb gnay –  revyrhcS eD turuneM .adeb la te  ,)8002( .  gnay rotkaf aparebeb

 halada aynutas halas ,kolf rutkurts nad isamrof nakutnebmep ihuragnepmem

inagro tardihobrak rebmus  barC turuneM .k  .la te  gnay tardihobrak rebmus ,)0102(

 gnay nainatrep irtsudni iskudorp habmil lisah irad lasareb aynasaib nakanugid

( hadner ialinreb wol - tcudorp eulav  nakanugid tapad gnay tardihobrak rebmuS .)

 namazzudasA( akoipat gnupet halada aynlasim  ,.la te salom ,)8002 e  ijnak ,

 barC nad 7002 ,hceleminvA( la te  ,hceleminvA( gnokgnis gnupet nad ,)0102 ,

 .)9991  



31  
 

 kadeD nad ,ugaS gnupeT ,akoipaT gnupeT aimiK isisopmoK .2 lebaT
 muirotarobaL asilanA lisaH nakrasadreB  isirtuN  nakanreteP satlukaF

rB satisrevinU ,ayajiwa  gnalaM ; 

oN  nahaB  

nahaB taZ nagnudnaK  

 nahaB
 gnireK

)%(  

 ubA
)%(  

 nietorP
 rasaK

)%(  

 tareS
 rasaK

)%(  

 kameL
 rasaK

)%(  

obraK - 
ih  tard

)%(  

1 kadeD  58,88  39,12  11,01  38,81  85,9  93,85  

2  gnupeT
akoipaT  36,78  11,0  72,0  11,0  22,0  04,99  

3  gnupeT
ugaS  97,38  32,0  70,0  65,0  30,0  86,99  

 

 4.2 CG ijU - SM  yhpargotamorhC saG( - )irtemortcepS ssaM  

)yhpargotamorhC saG( CG 1.4.2  

 )4002( borG turuneM malad   ialum ifargotamork kinkeT ,)9002( otnairbeF

.4381 nuhat kajes lanekid   nagned .F.F egnuR helo naklanekepid tubesret kinkeT

 kutnu niak nagnotop uata )acak nasipal( rusalg apnat satrek nakanuggnem

 naijugnep  tops  halada ifargotamorK .namanat kartske nad napulec )anraw kitit(

 anamid akisif araces nahab nenopmok nahasimep edotem  tubesret nenopmok

 renoisats esaF .libom esaf nad renoisats esaf utiay ,esaf 2 idajnem isubirtsidret

.tadap skirtam adap nariac uata natadap apureb tapad  

 ,nagnukgnil lepmas malad kinagro nahab licek isartnesnok nautneneP

utas - pet gnay nahilip edotem aynutas ifargotamork sag halada ta -  irtemortkeps

CG( assam -  lukelom isakifitnedi nakirebmem kutnu kiab hibel gnay kinkeT .)SM

 adap nakumetid gnay aynmumu licek isartnesnok adap kadit ipatet ,itsap gnay

skelpmok gnay narupmac kutneb malad kadit nad ,nagnukgnil lepmas   irad

CG .adebreb gnay awaynes nasutar -   nakanugid fitkefe gnay kinket halada SM

 kutnu asaib raul gnay aynnaupmamek anerak nagnukgnil sisilana isakilpa kutnu

gnubat kutnebreb akubret sipalreb gnidnid narubel nakhasimem   )relipak( acilis

 ,nredom )TOSF( molok  tapad aidesret gnay retemortkeps assam anerak nad
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tmef kutnu margokip iulalem isketednem inagro lukelom satitnauk margo k 

 payhsaK(  ,la te .)5002  

 hibel molok nakanuggnem tapad aynaratnaid ,sag ifargotamork nahibeleK

asimep isneisife naklisahgnem kutnu gnajnap  pau nad saG .iggnit gnay nah

 aratana isitrap nagnabmitesek aguj naikimed ,hadner gnay satisoksiv iaynupmem

 nad tapec fitaler sisilana aggnihes ,tapec gnusgnalreb nariac nad sag

 kadit riac esaf raseb naigabes nakgnidnabid sag esaF .iggnit aynsativitisnes

eb taz nad maid esaf padahret fitkaer tafisr -  halada aynnahameleK .turalret taz

.)0102 ,rakpohK( paugnem hadum gnay taz kutnu satabret ini kinket  

)irtemortkepS ssaM( SM 2.4.2  

 iskeleynem tapad gnay tnemurtsni utaus halada assam retemortkepS

lukelom -  sag lukelom  ini kinkeT .ayntareb uata assam nakrasadreb nataumreb

 hilipid ipoksortkeps aman ipatet naka ,ipoksortkeps nagned nakukalid tapad kadit

of tatacnep nagned aynnaamasrep babes itpo sirag murtkeps nad ifargot k  .

s habugnem nagned helorepid assam murtkeps aynmumU  lepmas utaus awayne

noi idajnem -  nagnidnabrep nakrasadreb nakhasipid gnay tapec karegreb gnay noi

( nataum padahret assam e/m  nietsrevliS turuneM .)0102 ,rakpohK( ) te  la .  ,)5002(

 tapad ayntujnales sag ifargotamork nagned nakhasipid halet gnay nenopmok

etedid  halada assam irtemortkeps irad pesnoK .assam retemortkeps nagned isk

 nakhasipid naka noi ,isasinoiid naka awaynes utaus utiay ,anahredes

gnisam nakkujnunem naka noi aparebeb nad nataum oisar/assam nakrasadreb -

s iagabes makeret gnay nataum/assam tinu gnisam .assam murtkep  

 utaus fitatitnauk sisilana kutnu iakapid tapad assam retemortkepS

awaynes narupmac -  tapad ini sisilanA .aynnagnubuh taked gnay awaynes

agrona nupuam kinagro awaynes kiab ,narupmac sisilana kutnu nakanugrepid  kin

hadner pau nanaketreb gnay  , rak  narupmac awaynes isatnemgarf alop ane

 isidnok malad adareb akij sisilanaid tapad narupmac utaus ,ayntafis fitida halada
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 akij kiab hibel gnay lisah nakirebmem naka assam retemortkepS .amas gnay

.)0102 ,rakpohK( CG nagned nakisanibmokid  

temortkeps naanuggneP  malad naluggnuek iaynupmem assam re

 isakifitnedi uata lukelom rutkurts isakifitnedi uata lukelom rutkurts nakutnenem

 kinagro lukelom irad tikides halmuj malad fitatitnauk asilana aynlasim ,awaynes

o lukelom malad uata isanibmok halmuJ .kelpmok fitaler gnay  gnay kinagr

 irad nakgnutihrepid tapad nad tikides aynah fitaler tapet lukelom tareb ikilimem

 assam atad lebat mota iagabreb kutnu tapet gnay  ,  noi rutkurts uti babes helo

 nagned nad aynassam irad naklupmisid tapad anahredes gnay kudni lukelom

ah irajalepmem  skelpmok hibel gnay cinagro lukelom rutkurts ,aynahacep lis

.)6991 ,ijdamraduS( adiresilgirt ,noniuqibu adiorets aynlasim ,nakutnetid tapad  

CG ajreK pisnirP 5.2 - SM  

CG -  ipoksortkeps nad sag ifargotamork irad naudaprep nakapurem SM

d halet gnay awayneS .assam  ayntujnales ,sag ifargotamork helo nakhasipi

gnem sisilanaid uata isketedid .assam ipoksortkeps nakanug  CG narilA -  irad SM

 .assam retemortkeps isasinoi gnaur adap gnusgnal araces gnubuhret molok

R ad ,turalep ,awabmep sag kusamret( lukelom aumes isasinoi gnau  naka )tulos n

 paiteS .aynnataum oisar nad assam nakrasadreb nakhasipid noi nad ,isasinoiret

 hibel gnay noi idajnem )kitsiretkarak( sahk gnay isatnemgarf imalagnem tulos

 kutnu nakanugid tapad kutnebret gnay assam artkeps aggnihes ,licek

los isakifitnedignem .)0002 ,yevraH( fitatilauk araces tu  

saG ifargotamorK ajrek pisnirP - GK( assaM ipoksortkepS -  )2 rabmaG( )MS

 tukgnagnep sag irad sag narilA .rotkejni maladek nakiskejniid nakilpuc ,utiay

 moloK .molok maladek kusam nakpauret halet gnay nakilpuc awabmem naka

ka nenopmok nakhasimem na - nenopmoK .nakilpuc irad nenopmok -  nenopmok

 neisifeok ialin aynrasebmem nikames naturu nagned iauses isuleret tubesret

 .)SM( assam retemotofortkeps malad kusam ayntujnales ,)K( isitrap talA  
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 nakilpuc nenopmok assam ipoksortkeps  nad nortkele sakreb nagned ikabmetid

noi idajnem habuid - noi( iggnit aganetreb gnay fitisop nataum noi -  relukelom noi

noi uata - noi idajnem hacep tapad nad )kudni noi - licek hibel gnay noi  noi( -  noi

noi uata nahacep kana -  ,)kudni noi kelom irad nortkele aynsapel  lu  uata

nenopmok - noI .noitak lakidar naklisahgnem nenopmok - noi ,lukelom noi -  noi

noi nad ,nahacep -  malad nakolebmep noi helo nakhasipid nahacep lakidar noi

 nahabureP .aynnataum nad assam nagned iauses habureb gnay tengam nadem

sura( sura naklubminem tubesret  dnabes gnay rotkelok adap )noi  nagned gni

aynfitaler nahapmil  ,  nakapurem gnay assam artkeps iagabes tatacid naidumek

 )e/m( nataum/assam oisar nagned evitaler nahapmil aratna narabmag

 5891 ,ojojdimahortsaS( malad  ,hamawaduM  .)7002  

 
2 rabmaG  talA rutkurtS . saG ifargotamorK -  :rebmuS( assaM ipoksortkepS

//:ptth moc.ymedacamorhc.www ) 
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 NAITILENEP EDOTEM .3  
 

 
 naitileneP iretaM 1.3  

naitileneP talA 1.1.3  

 gnatnet naitilenep kutnu nakanugid gnay natalareP  nagnudnaK asilanA

 adaP kadeD naD ugaS gnupeT ,akoipaT gnupeT nobraK rebmuS irad kolfoiB

( tadiS ayadiduB  alliugnA  ijU nagneD revlE aidatS ).ps yhpargotamorhC saG -

 irtemortcepS ssaM  CG( - )SM  :tukireb iagabes  

 CG -  SM CG - PQ SM ek gnubuhret gnay uzdamihS A71 - A0505  

uzdamihS  

 selpoT  emulov  1 retil 0  1 kaynabes 2 haub   

 rewolB  

 reseS  

 retem OD   

  Hp retem  

 gnoros akgnaJ  

 lm 05 ruku saleG  

 lm 053 kitsalp ruku saleG  

 lm 05 nad 03 acak lotoB  

 setet tepiP  

 ssalg rekaeB  

 retemotofotkepS  

 01 naitileteK( kitilanA nagnabmiT -2 marg ) 

  yratoR muucav rotaropave  

 rotabuknI  

 fodnevA  
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 nevO  

tala rabmaG -  tahilid tapad naitilenep malad nakanugid gnay naitilenep tala

.1 naripmaL adap  

naitileneP nahaB 2.1.3  

:tukireb iagabes halada ini naitilenep malad nakanugid gnay nahaB  

 ( tadis nakI ps alliugnA  revle esaf adap ). 5 naruku -  081 kaynabes mc 6

 roke irad  odnobutiS netapubaK rumiT awaJ , . 

 elleP t  kubres sinej  nietorp nagnudnak nagned %84  )2 naripmaL(  

 oiborP sif  

 )BCN( airetcaB elcyC negortiN  

 ugas gnupeT  

 akoipat gnupeT  

 kadeD  

 sedauqA  

 %07 lohoklA  

 %69 lonateM  

 lebal satreK  

 eussiT  

 gniras satreK  

 4 .on nnamtahw satreK  

 riA  

rabmaG  nahab - nahab   tapad naitilenep malad nakanugid gnay naitilenep

.1 naripmaL adap tahilid  

naitileneP edoteM 2.3  

 edotem halada nakanugid gnay naitilenep edoteM  nagned nemirepske

 araces asilana  fitpirksed edotem )8002( nifirA nad hayianuJ turuneM .fitpirksed
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 kejbo naksalejnem nad ,nakiarugnem ,nakrabmaggnem kutnu nakanugid tapad

 ,gnusgnal isavresbo arac nagned nakukalid atad nalibmagnep kinkeT .naitilenep

metsis araces natamagnep natatacnep utiay  gnay anemonef padahret kita

 aynranebes gnay isautis malad nakukalid gnay natamagnep kiab ikidilesid

.)9891 ,damhcaruS( nakadaid susuhk gnay nataub isautis nupuam  

naitileneP nagnacnaR 3.3  

 halada ini naitilenep malad nakanugid gnay naitilenep nagnacnaR

 gnay naabocrep kutnu nakanugid LAR .)LAR( pakgneL kacA nagnacnaR

 ,negomoh uata magares gnay naabocrep tapmet uata aidem iaynupmem

ur ,muirotarobal naabocrep kutnu nakanugid kaynab LAR aggnihes  nad acak ham

.nakanretep   aideM  nakanugid gnay idem akam ,negomoh  tapmet uata a

.)0002 ,idapusortsaS( itamaid gnay nopser adap ihuragnepmem kadit naabocrep  

: tukireb iagabes halada LAR kutnu ledoM  

 

:nagnareteK  

Y ji    ek naukalrep irad natamagnep ialin uata nopseR : - ek nagnalu nad i -j 

 µ    ialiN : mumu hagnet  

Ti   ek naukalrep huragneP : -i 

ε ji   ek naukalrep irad naabocrep tallag huragneP : - ek nagnalu nad i -j  

 nobrak rebmus nahabmanep nagned halada nakirebid gnay naukalreP

 isisopmok nad kolf emulov sisilanagnem kutnu kolfoib metsis adap adebreb gnay

gnisam irad kolf -  gnisaM .naukalrep gnisam –  ilak 3 nakukalid naukalrep gnisam

 nakukalid naukalrep natapmeneP .naabocrep tinu 21 tapadret aggnihes nagnalu

G adap itrepes naitilenep haned nagned kaca araces 3 rabma . 

 

 
3 rabmaG  haneD . ( yal  tuo naitileneP nagnacnaR )  

Y ji  τ + μ = i ε + ji  

2K  3A  2C  2B  3B  1C  2A  1B  3C  3K  1A  1K  
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: nagnareteK  

nobrak rebmus nairebmep apnat lortnoK :  K  

 kaded irad nobrak rebmus nagned kolfoib nairebmeP :  A  

ugas gnupet irad nobrak rebmus nagned kolfoib nairebmeP :  B  

: C   akoipat gnupet irad nobrak rebmus nagned kolfoib nairebmeP  

4.3  naitileneP rudesorP  

4.3 naitileneP napaisreP 1.  

  napaisrep itupilem naitilenep napaisreP iju naweh  irad kolf nahubmunep ,

 nobrak rebmus .adebreb  gnisam rudesorP - :tukireb iagabes gnisam  

.a  iju naweh napaisreP  

 naki nagnubaggnep nagned nakukalid iju naweh naisatpadagnep sesorP

 gnasapid gnay kitit 5 kaynabes isarea nagned raseb muirauka utas malad

 nakap naisatpadagnep nakukaliD .muirauka hagnet naigabid nad tudus paitesid

narupmacnep arac nagned telep atsap apureb   aretus gnicac apureb nakap

 lapmuggnem aggnihes ria nagned rupmacid hadus gnay kubres telep nagned

 gnicac %08 isanibmok nagned nakukalid ini narupmacneP .atsap kutnebreb

 atsap %02 nagned aretus tellep  ,  nagnarugnep nakukalid ayntukireb irah adap

icac halmuj s gn  irah paites %02 halmujes aretu  tadis naki iapmas ( alliugnA   ).ps

.telep atsap idajnem aretus gnicac irad nakap sinej isatpadareb  

.b  kolF nahubmuneP  

 ek retil 3 kaynabes ria naisignep nagned ilawaid kolf nahubmunep sesorP

selpot apureb naitilenep hadaw malad   ,haub 21 kaynabes retil 01 emulov

d naidumek  iagabes isgnufreb nad negisko ialpuynep iagabes kitit aud isarea irebi

.hubmut kolf haletes kinagro lekitrap kudagnep   gnisaM -  nakirebid selpot gnisam

 iauses )kaded nad ugas gnupet ,akoipat gnupet( nobrak rebmus  naukalrep

 paites nakukalid nobrak nairebmeP .nobrak nahabmanep apnat lortnok ilaucek
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BIW 00.11 lukup adap irah , l yntujnales hakgna  a  kitoiborP nairebmep nakukalid

( kolf kutnebmep  ,.ps sullicaB ,.ps retcabotecA ,.ps sullicabotcaL

 ,.ps sanomoduespodohR  setecymonitcA ,.ps secymorahccaS ,.ps retcabortiN

.ps  iadnatid hubmut naka kolf ,naukalrep irah 7 haleteS .ilakes irah 2 kaynabes )

 .isnepsusret gnay nalapmug tapadret nad natalkocek gnay ria anraw nagned  

4.3 naitileneP naanaskaleP 2.  

 naweH naarahilemeP .a ijU  

id nakukalid naitilenep naanaskaleP   ,nakI iskudorpeR muirotarobaL

 ,natualeK umlI nad nanakireP satlukaF ,nakI naailumeP nad nahinebmeP

gnalaM ,ayajiwarB satisrevinU  naitilenep nataigeK .  nagnabminep nagned ilawaid

atigid nagnabmit nagned naki lawa tobob 01 naitiletek l   2  tareb iagabes tatacid nad

 lawa W( o)  ,  tadis  naki naidumek ( alliugnA   ).ps  adap roke 51 kaynabes  rabetid

gnisam -  atsap apureb nakap  nairebmeP .)L/roke 3 natadapek( muirauka gnisam

 tellep  rasebes 5 assamoib latot tareb irad %   irahes ilak  2 kaynabes nakukalid

 arac nagned nobrak nairebmeP .BIW 00.81 nad 00.90 lukup adap utiay

gnisam ria nagned nakturalid -  utas nakukalid nad naukalrep iauses nahab gnisam

 .BIW 00.11 lukup adap  naarahilemep  amales  irahes  ilak  

.b  habmaneP rudesorP nobraK na  

 esalom nahabmanep nagned nakukalid laiborkim isakifisnetni sesorP

 helo nakukalid gnay nagnutihrep isatpadagnem nagned ayadidub aidem adap

 isalumuka lortnoK .)9991( hceleminvA  tapad kabmat id kinagrona negortin

 isasilibommi nad nobrak emsilobatem adap nakrasadreb nagned nakukalid

 nakanuggnem nial gnay emsinagroorkim nad iretkaB .iretkab helo negortin

 naktapadnem anug nanakam iagabes )asolules nad ,itap ,alug( tardihobrak

ene  igr utnebmep iulalem hubmut nad les nak -  .)9991 ,hceleminvA( urab les

: tukireb naamasrep adap tahilid tapad tubesret sesorP  

   kinagro C  OC 2 )1( aborkim les malad isalimisaret C + igrenE +  
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 isartnesnok ignarugnem kutnu laisnetop tardihobrak nahabmaneP

.fisnetni metsis nagned ayadidub adap kinagrona negortin   nakrasadreB

 gnay nobrak esatnesrep( aborkim isrevnok isneisife isinifed nad )1( naamasrep

 laisnetop halmuj akam ,)anrecret gnay nakap nobrak nakrasadreb isalimisaret

 : tukireb iagabes halada aborkim nobrak isalimisa  

 

( urab les iskudorpmem kutnu nakhutubid gnay negortin halmuJ  )N∆

  iagabes halada aynialiN .aborkim assamoib irad oisar N/C adap gnutnagreb

 : tukireb  

 

 

 

 

 iulalem gnutihid  tapad nakap malad tapadret gnay negortin halmuJ

: tukireb naamasrep  

 

naamasrep nakrasadreB -  gnay nobrak halmuj akam ,sata id naamasrep

nu nakhabmatid surah  : utiay ,iretkab nahubmutrep sesorp gnukudnem kut  

 

 

 : nagnareteK  

 kim]N/C[   iretkab ]N/C[ oisar :  

∆  HC    nakhabmatid surah gnay nobrak halmuj :  

 C%    nakhabmatid gnay nobrak rebmus irad nobrak nagnudnak :  

 E    aborkim isrevnok isneisife :  

 nakaP   almuj :  nakirebid gnay nakap h  

)2(  E x C % x HCΔ = kimCΔ  

 =kimNΔ
 Δ kimC    x   %   C   x   E

 �  C
 N   � kim

   )3(  

 =HCΔ
 � nakap    x   N%    nakap    x   %   N   iserkske    x   �  𝐶

 𝑁   � 𝑘𝑖𝑚     

 %   C   x   E
 

mNΔ  =ki  Δ C kim

   �  𝐶
 𝑁   � 𝑘𝑖𝑚

 

 x nakap N% x nakap= NΔ )4( iserkske N %  
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 nakap N%   nakap malad N nagnudnak :  

 iserkske N%  naki hubut helo nakraulekid gnay N nagnudnak :  

.c  kolF emuloV narukugneP  

 emulov narukugneP kolf   utas amales ilakes irah hulupes paites nakukalid

naarahilemep nalub  )3 naripmaL(  . napahaT   emulov narukugnep malad amatrep

m adap nalapmug uata kolf nalibmagnep halada kolf gnisa -  naukalrep gnisam

gnay   muraj haraes kudaid arac nagned nalapmug uata kolf nalibmagneP .itiletid

akanuggnem tapec nagned libmaid naidumek hagnetid lupmukret kolf raga maj  n

ruku saleg  tevuc malad ek nakkusamid nad  ,  iapmas kolf uggnutid ayntujnales

id padnegnem  .aynnapadne halmuj gnutihid nad tevuc rasad  

.d  riA satilauK narukugneP  

 )uhus nad Hp ,OD( irahes ilak aud nakukalid ria satilauk narukugneP

00.12 nad BIW 00.90 lukup adap  gnisam rudesorp nagned  ,BIW -  iagabes gnisam

:tukireb  

 :uhuS  

 T  retemomre d kpuleci gnay lepmas ria malad ek na   isisop nagned rukuid

.irahatam ignakalebmem  

  adap alaks naacabmep nakukalid nad tinem 5 ± amales nakmaidiD

adap itnehreb uata kujnunem gnay retemomret  .utnetret alaks  

  alaks malad aynlisah tatacid naidumeK o .C  

  malad hisam retemomret taas adap nakukalid retemomret naacabmeP

.retemomret hutneynem nagnat iapmas nagnaj ,ria  

 OD  

 eborP  .retem OD nakisarepognem mulebes nakgnubmasid  

 eborP  akkusamid pmas malad ek n gnay ria le   negisko radak rukuid

.)OD( aynturalret  
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 .retem OD rayal adap akgna lucnum iapmas uggnutid ,NO lobmot naketiD  

  naka tala akam EGNAR naketid ,ilak 2 kaynabes LLAC lobmot naketiD

.aynlisah tatacid atres OD radak rukugnem  

 mem kutnu FFO lobmot naketiD .tala nakita  

 Hp  

 eborP  .nakanugid mulebes uluhad hibelret nakgnubmasid  

 eborP  .)larten Hp( sedauqa nakanuggnem isarbilakid nad salibid  

 eborP  akkusamid  gnay ria lepmas malad ek n  tajared radak rukuid

.)Hp( aynnamasaek  

  lucnum iapmas uggnutid ,NO lobmot naketiD .retem Hp rayal adap akgna  

 .libats isisop iapmas uggnutid lucnum gnay akgnA  

 .tala nakitamem kutnu FFO lobmot naketid ,naidumeK  

 eborP  .pututid nad nakgnirekid ,sedauqa nagned icucid  

.e  kolfoiB nagnudnaK ijU  

 ek irah( naarahilemep rihkA -  ,tareb nad gnajnap gnilpmas nakukalid )03

 tadis naki nahubmutrep nagnutihrep nakukalid atres ( alliugnA   ).ps kiabret , 

 tala adap kolfoib nagnudnak asilanaid naidumek yhpargotamorhC saG -  ssaM

rtemortcepS i ( CG - SM ) L id tapmetreb gnay  kisneroF muirotaroba peK isilo na  

)ADLOP( hareaD  id rumiT awaJ   .ayabaruS  

  kolf lepmas nalibmagneP CG tala nagned nakijuid gnay -  SM  nakukalid

 gnirasid naidumek naarahilemep malok irad kolf libmagnem nagned

agned kolf nakhasimem kutnu gniras satrek nakanuggnem  hadus gnay kolF .ria n

04 uhus nagned nevo malad nakpauid gnirasret o  ria nakpaugnem kutnu C  gnay

kolf malad asisret hisam s ,  kolf nagnabminep nakukalid gnirek kolf tapadid halete

ssalg rekaeb malad ek nakkusamid nad marg 1 halmujes  naidumek ,

habmatid atem nak  ek nakkusamid ini narupmaC .lm 002 emulov iapmas %69 lon
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82 uhus nagned rotabukni malad  oC maj 42 amales nakraibid nad ,  uti haletes

 yrator nagned nakpauid nad 4 .on nnamtahw satrek nagned gnirasid narupmac

54 uhus adap rotaropave muucav  oC  kartskE .paugnem turalep hurules iapmas

 malad napmisid nad fodneva malad ek nakkusamid naidumek helorepid gnay

01 uhus nagned rotaregirfer  oC .sisilanaid mulebes  

s napaisreP  uluhad hibelret ,sisilana mulebe  nakukalid CG tala isamitpo -

rk helorepmem kutnu SM  hasipret gnay )kaep( kacnup nagned margotamo

 itkuM turuneM .kiab nagned .la te   gnay sisilana isidnok aparebeb )2102(

 wolf( kareg esaf iagabes sag rila ujal ,oitar tilps halada nial aratna isamitpoid

s ,)etar nevo uhus margorp nad telni uhu  :tukireb iagabes  

 moloK    5 pH : - )mµ 33,0 ,mm 2,0 ,m 05( SM  

saG    )eH( muileH :  

wolF    .nim/lm 7,0 :  

 yticoleV   .ces/mc 3,32 :  

wolf tilpS   nim/lm 7,0 :  

oitar tilpS   1 : 00,1 :  

 uhus narutagneP  :                     
    01  oC nim/  

     592  oC 

    01  oC nim/  

 tnm 2     
    07  oC 07  oC 

CG adap nakkitnusid kolf kartskE -  satitnedI .lamitpo isidnok nagned SM

 esab atad nakanuggnem nagned nakutnetid ,utnetret z/m nagned awaynes

CG tnemurtsni malad tapadret gnay margotamork -  .sulP II seires 0985 tneligA SM

akanugid gnay esab ataD  lisaH .L.572 yeliW murtceps esab atad halada n

 nagned sisilanaid naidumek ,kolf lepmas hurules irad margotamork
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 ehT OMAC erawtfos nagned )sisylanA tnenopmoC lapicnirP( ACP nakanuggnem

nay aimik awaynes nagnudnak nakopmolegnep tahilem kutnu 7.9v relbmarcsnU  g

epmas helo ikilimid kolf l b , CG iju margaid ini tukire - :SM  

 

 

 

 

 

 

 

 

4 rabmaG . .)7002 ,hamawaduM( saG ifargotamorK talA nagaB  

 

 

 

 

 

 

 

 

 rabmaG 5  ipoksortkepS talA nagaB . .)0102 ,rakpohK( assaM  

5.3  ijU retemaraP  

 1.5.3 amatU retemaraP  

.a  kolfoiB nagnudnaK  

  gnay amatu retemaraP  nagnudnak halada ini naitilenep adap itamaid

 tala iulalem ijuid gnay kolfoib malad awaynes yhpargotamorhC saG -  ssaM

rtemortcepS i ( CG - SM )  .  

 awabmep sag gnubaT
nanaket rutagnep nagned  

hasimep moloK  rotkejni  rotketed  

gnupmanep  

reifilpma  

tatacnep  

 rotargetnI
nortkele  

makerep  

lepmas  

 rotkejnI
lepmas  

 tapmeT
kusam  

 itnariP
mukav  

 rebmuS
noi  

 metsiS
mukav  

 assaM
refsnart  

 itnariP
mukav  

rotketeD  

 rosneS
laynis  

makereP  
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5.3  retemaraP 2. gnajnuneP  

kolF emuloV .a  

V  kolf emulo  tapad  gnutihid d ira   nagnidnbrep  lepmas ria emulov halmuj

napadne emulov halmuj nad   )3002 ,idneffE(  nagned  nakanuggnem :sumur  

 

𝑒𝑚𝑢𝑙𝑜𝑉

 

 

 

𝑘𝑜𝑙𝐹

 

�

 

 

 

𝑒𝑚𝑢𝑙𝑜𝑉

 

 

 

𝑟𝑖𝑎

 

 

 

𝑙𝑒𝑝𝑚𝑎𝑠

 

𝑒𝑚𝑢𝑙𝑜𝑉

 

 

 

𝑛𝑎𝑝𝑎𝑑𝑛𝐸

 

 

 

𝑥

 

 

 

0001  

 .b )RG( kaltuM udividnI nahubmutreP  

 amales rihka tareb irad gnutihid tapad udividni nahubmutreP

 utkaw nagned igabid narabenep lawa tareb ignarukid naitilenep

( naarahilemep tnairfA o itawaviL nad  , 5002  ) : sumur nakanuggnem nagned   

RG   =   
t
OWtW  

: nagnareteK   

RG   kaltum/udividni nahubmutreP : ( irah/marg ) 

tW   : atar tareB -  naarahilemep rihka id naki atar )roke(  

oW    : atar tareB - naarahilemep lawa id naki atar  )roke(  

t  :  naarahilemep amaL ( irah ) 

.c  riA satilauK  

 naitilenep malad rukuid gnay ria satilauK  negisko nad Hp ,uhus itupilem

:anamid ,turalret  

 retemomret nakanuggnem rukuid gnay uhuS  

 retem Hp nakanuggnem rukuid gnay ria Hp  

 retem OD nakanuggnem rukuid gnay turalret negiskO  

ataD asilanA 6.3  

 s araces asilanaid naitilenep lisah irad helorepid gnay ataD  nagned kitsitat

 gnay nagnacnar nagned iauses )AVONA( namagarek asilana nakanuggnem

iay nakanugid )LAR( pakgnel kaca nagnacnar ut ,  magar kidis atad irad alibapa
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 atayn adebreb gnay huragnep nakkujnunem naukalrep awhab iuhatekid

( tnacifingis  adebreb uata ) ( atayn tagnas tnacifingis ylhgih  kutnu akam ,)

 atayn adeb( TNB iju nagned naktujnalid naukalrep ratna ialin nakgnidnabmem

 .iserger nad )licekret lisaH   laimonilop sisilana nagned naktujnalid ini iju

.nopser iju iuhategnem kutnu lanogohtro   
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NASAHABMEP NAD LISAH .4  

 

CG ijU iulalem kolfoiB nagnudnaK lisaH 1.4 - SM  

tala nakanuggnem  kolfoib nagnudnak iju lisaH  yhpargotamorhC saG -

epS ssaM rtemortc i CG( - SM )  tadis ayadidub adap lonatem turalep nagned

( alliugnA   revle aidats ).ps  rabmaG adap tahilid tapad .6  

 rabmaG  .6 CG ijU lisaH margotamorK -  nagned kolfoiB nagnudnaK adap SM       
.akoipaT gnupeT apureB nobraK  

 sag ifargotamork irad margotamork lisah nakkujnunem sata id 6 rabmaG

 nagned kolfoib iskartske adap awhab lisah naktapadid  nobrak rebmus naukalrep

( kacnup 75  tapadret akoipat gnupet apureb kaep   nahapmilek nagned )

( ecnadnuba ( isneter utkaw atres lakitrev alaks malad naklipmatid gnay )  isneter
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emit  apureb isakifitnedi lisaH .latnoziroh alaks malad naklipmatid gnay  )

 nagnudnak  naklipmatid gnay rasebret aera nesrep nakrasadreb kolfoib nanimod

.3 lebaT malad  

 lebaT  .3  malad gnudnakreT gnay awayneS isakifitnedI lisaH kolfoiB  
CG ijU iulaleM - SM  

oN  awayneS amaN  emiT .R  aerA%  lauQ   sumuR
lukeloM  

 nagnoloG
awayneS  

1  9 –  cionecedatcO  litem ,dica
)tadiale litem( retse  489,71  70,6  99  C 91 H 63 O2 

 masA
kamel  

2  ,etaoneaxehasocod lyhteM
)retse litem(  820,12  13,6  59  C 32 H 43 O2 

 masA
kamel  

3 cionacedaxeH   litem( dica
)tatimlap  103,61  52,5  89  C 71 H 43 O2 

 masA
kamel  

4  lytcoiD( dica cioidenaxeH
)etapida  355,02  17,3  19  C6H 01 O4 

 masA
tapida  

5 21 -  dica cioneidacedatcO
tem( i )etaelonil l  729,71  44,3  99  C 81 H 23 O2 

 masA
kamel  

6 71 -  dica cioneatnepasociE
)retse litem(  874,91  08,3  59  C 02 H 03 O2 

 masA
kamel  

7 tem( etaraets lyhteM i  l )retse  202,81  83,3  99  C 91 H 83 O2 
 masA

kamel  

8  9 –  cielo( dica cionecedatco
)dica  030,81  89,1  99  C 81 H 43 O2 

 masA
kamel  

9 dica cionatcO  685,91  60,2  87  C8H 61 O2 
 masA

kamel  

01  9-  lyhtem( dica cionecedaxeh
)etaelotimlap  701,61  91,2  99  C 61 H 03 O2 

 masA
kamel  

 lebaT malad naklipmatid gnay ataD  3 b nagnudnak halada  kolfoi  nagned

 naki kiabret nahubmutrep nakrasadreb ijuid gnay akoipat gnupet nobrak rebmus

tadis  ( alliugnA   ).ps  iuhatekid tapad tubesret lisah nakrasadreB .revle aidats

 halada akoipat gnupet nobrak rebmus nagned kolf adap nanimod nagnudnak

eB .kamel masa nagnolog  kusamret tubesret kamel masa nagnudnak iagabr

 .laisnese non kamel masa nad laisnese kamel masa nagnolog malad  nagnoloG

 nial aratna laisnese kamel masa 21 - dica cioneidacedatcO   nad )6ω( 71 - 
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dica cioneatnepasociE   aratna laisnese non kamel masa atoggnA .)3ω(  nial 9- 

dica cionecedatcO   ,)9ω( etaoneaxehasocod lyhteM   ,)9ω( dica cionacedaxeH  

,)7ω(  9 nad - dica cionecedaxeh   .)7ω(  gnay kamel masa ,)6002( onotraH turuneM

 awhab itrareb laisnese halitsI .laisnese kamel masa halada hubut igab gnitnep

 tubesret kamel masa  surah aggnihes hubut malad id iridnes taubid tapad kadit

 nad tanelonil masa utiay ,laisnese kamel masa aud adA .nanakam irad helorepid

 tanelonil masA .taelonil masa 71 - dica cioneatnepasociE   atoggna nakapurem

agemo kamel masa kopmolek - onil masa nakgnades 3  tael 21 -  cioneidacedatcO

dica  agemo kamel masa maladek kusamret - .6  

K  iggnit gnay uhus nakbabesid isketedret kadit gnay nietorp naadarebe

 iggnit ulalret gnay uhuS .CG tala adap nevo id adareb kolfoib lepmas akitek

ad kasur nietorp naktabikagnem naka tubesret  nagned isketedret tapad kadit n

 apureb nietorp satilauk ,)1002( sugA tapadnep nagned iauses ini laH .SM tala

ak sitsard gnay nanurunep nad nakasurek imalagnem gnires onima masa  aner

 nahaburep aynada uhus   arac ,nanapmiynep aynamal nad nagnaur

a ,natukgnagnep upmes kadit gnay nanapmiynep nupat  uti nahab padahret anr

.iridnes  

 kolfoib nagnudnak malad isanimodnem gnay kamel masa naadarebeK

 gnay nakap nagnudnak helo ihuragnepid akoipat gnupet nobrak rebmus nagned

nem nakhabmatid  naripmaL( %31,6 kamel gnudnag 2) s , ale  ,nakap irad lasareb ni

 iauses ini laH .iridnes uti kolfoib nagnudnak irad helorepid aguj kamel masa

 revyrhcs eD naataynrep nagned  .la te  kolfoib awhab nakataynem gnay )8002(

 kococ aggnihes iggnit gnay dipil nad ,hunej kat kamel masa ,nietorp gnudnagnem

gid  aynmumu naki nakaP .naki kutnu nakap iagabes nakanu  nietorp gnudnagnem

01 - l ,%05 kame  01 - 51 tardihobrak ,%52 -  ria ,%5,1< rofsof ,%5,8< uba ,%02

ad ,%01< irad gnaruk larenim nad nimativ tikides n d ,  kolfoib aguj naikime

,hunej kat kamel masa ,nietorp gnudnagnem   kococ aggnihes iggnit gnay dipil nad
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es nakanugid tnairfA .naki kutnu nakap iagab o  aguj )5002( itawaviL nad

 id kamel helo ihuragnepid naki malad id kamel masa awhab nakhabmanem

 kopmolek irad hunej kamel masa sisetnis nakukalem upmam nakI .nakap malad

agemo - agemo nad 9 -  halada naki hubut helo nakhutubid gnay aratnemes ,7

agemo - agemo nad 3 - agemo kamel masA .6 - agemo nad 3 -  gnitnep tagnas 6

 gnay nanakam nad nakap irad ihunepret surah gnay hubut isgnuf iagabreb kutnu

nisnem upmam kadit naki hubut anerak ismusnokid .aynnaudek siset  

 kamel adap kamel masa naupmameK  igrene rebmus iagabes  kutnu

dihobrak nagned nakgnidnabid raseb hibel huaj igrene naklisahgnem  uata tar

nietorp  ipatet ,  malad kiab tagnas gnay naupmamek iaynupmem naki

agabes kamel nanarep ,nietorp ismusnognem  itapmenem igrene rebmus i

 rebmus iagabes kamel masa gnitnep nanareP .nietorp haletes audek nakududek

aturet igrene rovinrak naki adap tapadret am anerak ,   hadner tagnas tardihobrak

 naktakgninem naka igrene rebmus iagabes kamel nahabmanep aggnihes

nafitkefeek   tadis nakI .)5002 ,ytawaiviL nad otnairfA( nietorp naanuggnep malad

( alliugnA   ).ps nagned  aggnihes ,arovinrak naki kusamret   kamel masa aynada

 malad nasatifitkefeek naktakgninem naka nakap malad gnajnunep iagabes

 nahubmutrep igab iggnit gnay igrene rebmus iagabes atres nietorp naanuggnep

tadis naki  ( alliugnA   ).ps .iridnes uti  

 2.4 kolF emuloV  

dni utas halas nakapurem kolf emuloV  adap isalukolf aynidajret rotaki

 amales isnepsusret natadap halmuj halada kolf emuloV .naarahilemep aidem

 natamagneP .)3002 ,idneffE( kilabret tucurek hadaw adap utnetret utkaw edoirep

 kolf emulov  )4 naripmaL( f nahubmutrep iuhategnem kutnu nakukalid ulrep  kol

 tadis naki naarahilemep amales ( alliugnA   ).ps idats kolfoib kinket nagned revle a  .

 imalagnem kolfoib nahubmutrep adebreb gnay nobrak rebmus nagned naukalreP

T adap tahilid tapad gnay emulov nahaburep  leba .4  



33  
 

 lebaT  .4 ataR nahubmutreP - kolF emuloV ataR  

atar nahubmutrep iuhatekid sata id 4 lebaT nakrasadreB -  kolf emulov atar

 gnupet apureb nobrak rebmus naukalrep adap utiay naitilenep amales iggnitret

atar ialin nakgnades ,L/lm 77,74 rasebes ialin nagned ugas -  hadneret atar

pat gnupet naukalrep adap tapadret  kolf emulov halmuJ .L/lm 11,13 rasebes akoi

 turuneM .nobrak nahabmanep nagned natakgninep imalagnem tubesret   eD

 revyrhcS .la te  ( )8002 n ,  nagned naamasreb takgninem kolf emulov iali

 emuloV .naki naarahilemep aidem adap nobrak rebmus nairebmep natakgninep

 metsis adap kolfoib naadarebek igab gnitnep retemarap iagabes nakidajid kolf

kolfoib igolonket nagned ayadidub  aggnihes ,  lebaT irad  4  taubid tapad tubesret

atar nahubmutrep kifarg -  tadis naki naarahilemep amales kolf emulov atar

( alliugnA   ).ps  revle aidats olfoib metsis nagned  rabmaG malad nakijasid gnay k .7  

 
 rabmaG 7.  rebmuS adap iraH 01 paiteS kolF emuloV nahubmutreP  kifarG

adebreB gnay nobraK  

0

01

02

03

04

05

06

07

08

09

01 02 03

ataR hal
muJ

-
)L/l

m( kolF atar

ek iraH -

kadeD : A naukalreP

ugaS gnupeT : B naukalreP

gnupeT : C naukalreP
akoipaT

naukalreP  
nobraK  

ek iraH - latoT halmuJ  
 emuloV  kolF

( L/lm ) 

ataR halmuJ - atar  
 kolF emuloV

( L/lm ) 01  02  03  
A kadeD :  76,61  00,03  00,05  76,69  22,23  
B ugas gnupeT :  76,62  00,04  76,67  33,341  77,74  
C akoipat gnupeT :  00,01  76,62  76,65  33,39  11,13  
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 nakrasadreB  tapad 7 rabmaG atar nahubmutrep iuhatekid -  emulov atar

ek irah adap kaded nobrak rebmus irad kolf -  01  76,61 rasebes L/lm  rebmus ,

 76,62 rasebes ugas gnupet nobrak L/lm   akoipat gnupet nobrak rebmus nad

 00,01 rasebes L/lm ek irah adap kolf emulov narukugneP . -  imalagnem 02

 00,03 rasebes kaded nobrak rebmus kutnu nakianek L/lm  gnupet nobrak rebmus ,

 00,04 rasebes ugas L/lm   76,62 rasebes akoipat gnupet nad L/lm  narukugneP .

ek irah adap kolf emulov -  nobrak rebmus kutnu nakianek imalagnem aguj 03

 00,05 rihka lisah nagned kaded L/lm  76,67 rihka lisah nagned ugas gnupet , L/lm  

upet nad  76,65 rihka lisah nagned akoipat gn  .L/lm H atar lisa - v atar  kolf emulo

 hubmut gnay nakkujnunem   nobrak rebmus naukalrep adap iggnitret kolf emulov

atar halmuj ialin nagned ugas gnupet -  77,74 rasebes atar L/lm  kusamret ugaS .

ynem tapad gnay kelpmok tardihobrak  iagabes lekitrap apureb tartsbus nakaide

 nialrebmahC turuneM .iretkab aynlepmenem tapmet la te  )1002( ,. malad  

 naluggnuek ikilimem gnay skelpmok tardihobrak kusamret ugas ,)9002( irasainuY

lekitrap nakaideynem tapad - enem tapmet nakidajid tapad gnay lekitrap  lepm

 nobrak nasapelep sesorp nakhadumem naka aguj tubesret lekitraP .iretkab

 irad kococ gnay mizne nakanuggnem kelpmok tardihobrak isisopmokeD .kinagro

.rutlukauka seiseps naanrecnep sesorp naktakgninem naka iretkab  

nobrak nairebmep naukalrep irad huragneP   nad ugas gnupet ,kaded irad

 atayn adebreb ,atayn adebreb kadit gnay huragnep nakirebmem akoipat gnupet

 iju nakulrepid akam kolf nahubmutrep padahret atayn adebreb tagnas uata

AVONA  eb hibel nakifingis ialin alibapA .aynnakifingis ialin irad tahilid nagned  ras

nepmem kadit adebreb gnay nobrak naukalrep akam 50,0 irad  ialin ihurag

kolf nahubmutrep s ,  naukalrep akam 50,0 irad licek hibel nakifingis ialin nakgnade

 asilana lisaH .kolf nahubmutrep ialin ihuragnepmem adebreb gnay nobrak

ebaT adap tahilid tapad AVONA  l 5. 
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 .5 lebaT kolF emuloV AVONA asilanA lisaH  

 
tardauK halmuJ  bd  hagneT tardauK  F .giS  

naukalreP  766,007  2 333,053  619,1  722,0  

kacA  333,7901  6 988,281    
latoT  8971  8       

 asilana lisah nakrasadreB AVONA  id   nakifingis ialin iuhatekid tapad sata

 nahabmanep naukalrep akam 50,0 irad raseb hibel ini ialiN .722,0 rasebes

.kolf emulov nahubmutrep ialin padahret huragnepreb kadit adebreb gnay nobrak  

3.4  riA satilauK  

 1.3.4 uhuS  

P  naitilenep amales uhus apureb ria satilauk retemarap natamagne

 lisah helorepid  nobrak rebmus naukalrep nupuam  ,lortnok kiab adebreb gnay

 ugas gnupet irad nobrak rebmus ,kaded irad nobrak rebmus utiay adebreb gnay

 gnupet irad nobrak rebmus nad oipat ka )5 naripmaL(  tubesret uhus nahabureP .

atar irah 01 malad itamaid - rah 03 amales atar  tahilid tapad gnay naarahilemep i

 lebaT adap .6  

 lebaT 6 ataR . - iraH 01 paiteS uhuS ialiN ataR  

naukalreP  
  

  
ek iraH - 

  
latoT halmuJ  

( uhuS oC) 
ataR halmuJ - atar  

( uhuS oC) 
01  02  03  

lortnoK : K  33,42  40,42  92,32  66,17  98,32  
kadeD : A  33,42  40,42  63,32  37,17  19,32  

ugas gnupeT : B  42,42  30,42  83,32  56,17  88,32  
akoipat gnupeT : C  13,42  30,42  82,32  36,17  88,32  

lebaT nakrasadreB  6 id  atar uhus ialin iuhatekid tapad sata -  iggnitret atar

19,32 rasebes kaded naukalrep adap utiay naitilenep amales  oC s ,  ialin nakgnade

atar uhus -  gnupet nad ugas gnupet naukalrep adap tapadret hadneret atar

88,32 rasebes akoipat  oC s ,  ialin kifarg taubid tapad tubesret lebat irad aggnihe

rah 01 paites adebreb gnay nobrak rebmus nad lortnok naukalrep irad uhus  gnay i

 nakijasid  rabmaG adap  .8  
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 rabmaG 8 naitileneP iraH 01 paiteS uhuS ialiN kifarG .  

awhab nakkujnunem 8 rabmaG  ek irah adap -  01 kutnu   lortnok naukalrep

33,42 rasebes uhus ialin helorepid  oC  nobrak rebmus , pid kaded  uhus ialin helore

33,42 rasebes  oC  42,42 rasebes ugas gnupet irad nobrak rebmus , oC  adap nad

 13,42 rasebes akoipat gnupet irad nobrak rebmus naukalrep oC ek iraH . -  irad 02

 lortnok naukalrep  40,42 rasebes uhus ialin helorepid oC  kaded nobrak rebmus ,

 helorepid  40,42 rasebes uhus ialin oC dap ,  rasebes ugas gnupet nobrak rebmus a

 30,42 oC  30,42 rasebes akoipat gnupet nobrak rebmus adap nad oC  . H ek ira -  03

 irad  92,32 rasebes uhus ialin helorepid lortnok naukalrep oC  nobrak rebmus ,

 kaded  63,32 rasebes uhus ialin helorepid oC  ugas gnupet nobrak rebmus adap ,

 83,32 rasebes oC  akoipat gnupet nobrak rebmus irad naukalrep adap nad

 82,32 rasebes oC  .  

 nakutnebmep nad naarahilemep amales gnitnep nanarep ikilimem uhuS

 .kolf  tadis naki narahilemep adaP ( alliugnA   ).ps k naitilenep amales  uhus isidno

gnisam naukalrep nagned lortnok aratna -  nanurunep imalagnem gnisam

 malad hisam  tubesret uhus ialin ipatet naka ,mala nad acauc rotkaf naktabikaid

 ini laH .kolf nakutnebmep nad tadis naki nahubmutrep igab lamitpo narasik

otraiduY nagned iauses  e la t .  tapad tadis naki awhab nakataynem gnay )2102(

 21 uhus adap isatpadareb – 13  oC  igab kococ gnay uhus nakgnades ,

06.22
08.22
00.32
02.32
04.32
06.32
08.32
00.42
02.42
04.42
06.42

01 02 03

( uhuS iali
N

o
 )C

ek iraH -

lortnoK : K

kadeD : A

ugaS gnupeT : B

akoipaT gnupeT : C
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32 rasikreb tadis naki nahubmutrep  - 03  oC  eD .  revyrhcS .la te   aguj ,)8002(

 4 hawabid  hadner uhus adap awhab nakhabmanem oC  ,kutnebret tilus naka kolf

02 aratna rasikreb gnay gnades uhus adap alibapa numan -  52 oC  gnay kolf

 .libats hibel fitaler nad raseb nikames naka kutnebret  rehpeH nad   ninigurP

 malok adap uhus huragnep ,)1891( kelpmok hibel fitaler kolfoib  ,  niales

huragnepreb   ihuragnepmem aguj uhus ,iretkab emsilobatem ujal padahret

 naturalek akam uhus ayntakgninem nikames ,ria malad negisko naturalek

.nurunem nikames naka negisko  

 akam uhus padahret adebreb gnay nobrak nairebmep huragneP

 iju nakukalid AVONA  y  lebaT adap tahilid tapad gna .7  

 lebaT 7  lisaH .  asilanA AVONA  uhuS  

 
tardauK halmuJ  bd  hagneT tardauK  F .giS  

naukalreP  200,0  3 100,0  561,0  719,0  

kacA  030,0  8 400,0    
latoT  230,0  11        

asadreB r  asilana lisah nak AVONA   nakifingis ialin helorepid tubesret

 nobrak rebmus naukalrep aggnihes ,50,0 irad raseb hibel ini ialiN .719,0 rasebes

 huragnepreb kadit akoipat gnupet nad ugas gnupet ,kaded apureb adebreb gnay

.naitilenep amales uhus padahret atayn adebreb  

2.3.4   OD O devlossiD( )negyx  

 apureb ria satilauk retemarap natamagneP  OD ( evlossiD negyxO d  )

nupuam  lortnok kiab adebreb gnay lisah helorepid naitilenep amales   naukalrep

 nobrak rebmus ,kaded irad nobrak rebmus utiay adebreb gnay nobrak rebmus

 gnupet irad nobrak rebmus nad ugas gnupet irad akoipat  )6 naripmaL(  .

 nahabureP  OD ( evlossiD negyxO d atar irah 01 malad itamaid tubesret ) -  atar

s  naarahilemep irah 03 amale ad  lebaT adap tahilid tap .8  
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 lebaT 8 ataR . -  ialiN ataR  OD ( siD s negyxO devlo iraH 01 paiteS )  

naukalreP  
  

ek iraH - 
  

latoT halmuJ  
)L/gm( OD  

ataR halmuJ - atar  
)L/gm( OD  

01  02  03  
 K  : lortnoK  97,4  77,4  44,5  10,51  00,5  
 A  : kadeD  07,4  37,4  13,5  47,41  19,4  
 B  : ugas gnupeT  25,4  46,4  93,5  45,41  58,4  
 C  : akoipat gnupeT  35,4  96,4  14,5  46,41  88,4  

 lebaT nakrasadreB  8 id   ialin iuhatekid sata  OD ( evlossiD negyxO d atar ) -

L/gm 00,5 rasebes lortnok naukalrep adap utiay naitilenep amales iggnitret atar  .

 ialin nakgnadeS atar uhus -  ugas gnupet naukalrep adap tapadret hadneret atar

 nahab naisadiskognep malad lamitpo hisam tubesret isidnoK .L/gm 58,4 rasebes

 naisadiskognep kutnu nakulrepid negisko ,)2102( inarahaM turuneM .kinagro

es mumitpo isidnoK .kinagro nahab 4 ratik - pp 5 turalret negisko m  ,  irad aggnihes

 OD ialin kifarg taubid tapad tubesret lebat ( evlossiD negyxO d )  naukalrep irad

 adap nakijasid gnay irah 01 paites adebreb gnay nobrak rebmus nad lortnok

 rabmaG .9  

 
 rabmaG 9 ( OD ialiN kifarG . devlossiD  negyxO  01 paiteS ) naitileneP iraH  

 awhab nakkujnunem 9 rabmaG ek irah adap - 01  kutnu   lortnok naukalrep

97,4 rasebes OD ialin helorepid   nobrak rebmus ,L/gm  OD ialin helorepid kaded

07,4 rasebes   nad L/gm 25,4 rasebes ugas gnupet irad nobrak rebmus ,L/gm

ak rebmus naukalrep adap et irad nobr L/gm 35,4 rasebes akoipat gnup  ,  naidumek

ek irah adap -  lortnok naukalrep irad 02 77,4 rasebes OD ialin helorepid   ,L/gm

00.0
00.1
00.2
00.3
00.4
00.5
00.6

01 02 03

L/g
m( 

OD iali
N

)

ek iraH -

lortnoK : K

kadeD : A

ugaS gnupeT : B

akoipaT gnupeT : C
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 helorepid kaded nobrak rebmus 37,4 rasebes OD ialin   rebmus adap ,L/gm

pet nobrak rebmus adap nad L/gm 46,4 rasebes ugas gnupet nobrak  akoipat gnu

L/gm 96,4 rasebes s , ek irah adap ayntujnale -  irad 03  helorepid lortnok naukalrep

44,5 rasebes OD ialin   kaded nobrak rebmus ,L/gm  rasebes OD ialin helorepid

13,5  gm  adap nad L/gm 93,5 rasebes ugas gnupet nobrak rebmus adap ,L/

 .L/gm 14,5 rasebes akoipat gnupet nobrak rebmus irad naukalrep  

 nobrak nahabmanep naukalrep adap irad iggnit hibel lortnok OD ialiN

oorkim satifitka aynada kadit nakbabesid ini laH .adebreb gnay  adap emsinagr

 .kinagro nahab nakiarugnem malad negisko nakhutubmem gnay lortnok malok

 nakataynem gnay )2102( irdnA tapadnep nagned iauseS  awhab  nanurunep

 malad iarugnep emsinagroorkim sativitka helo ihuragnepid turalret negisko

em kinagro nahab nakiarugnem  aguj nakitraid tapad ini laH .isadisko sesorp iulal

 emsinagroorkim helo negisko ismusnok ayntakgninem nikames naka awhab

 aynngnarukreb nikames uata tubesret nariarep id negisko nagnudnak s ,  niale

ko nagnudnak ,nariarep id emsinagro isaripser helo nakbabesid  turalret negis

 nahab isisopmoked sesorp malad naiakamep nakanerakid gnarukreb tapad

.aimik araces kinagrona nahab isisopmoked sesorp nad aimikoib araces kinagro  

( OD padahret adebreb gnay nobrak nairebmep huragneP devlossiD  

negyxO  iju nakukalid akam )  lebaT adap tahilid tapad AVONA .9  

 lebaT 9  lisaH .  asilanA AVONA  ( OD devlossiD  negyxO ) 

 
tardauK halmuJ  bd  hagneT tardauK  F .giS  

naukalreP  40,0  3 310,0  479,2  790,0  

kacA  630,0  8 400,0    
latoT  570,0  11        

asadreB r  asilana lisah nak AVONA   nakifingis ialin helorepid tubesret

 nobrak rebmus naukalrep aggnihes ,50,0 irad raseb hibel ini ialiN .790,0 rasebes
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 huragnepreb kadit akoipat gnupet nad ugas gnupet ,kaded apureb adebreb gnay

( OD padahret atayn adebreb devlossiD  negyxO naitilenep amales ) . 

3.3.4  Hp  

masa isidnok nakrabmaggnem Hp ialin )0991( dyoB turuneM -  asab

0 aratna rasikreb Hp ialiN .nariarep – 41  larten Hp nakapurem 7 Hp nad p ,  ada

 lisah helorepid naitilenep amales Hp apureb ria satilauk retemarap natamagnep

nupuam  lortnok kiab adebreb gnay  adebreb gnay nobrak rebmus naukalrep  

)7 naripmaL( atar irah 01 malad itamaid tubesret Hp nahabureP . -  03 amales atar

 naarahilemep irah  lebaT adap tahilid tapad gnay .01  

 lebaT 01 ataR . - iraH 01 paiteS Hp ialiN ataR  

naukalreP  
  

ek iraH - 
  

latoT halmuJ  
Hp ialiN  

ataR halmuJ - atar  
Hp ialiN  

01  02  03  
 K  : lortnoK  34,7  24,7  36,7  74,22  94,7  
 A  : kadeD  24,7  64,7  46,7  25,22  05,7  
 B  :  ugaS gnupeT  64,7  74,7  96,7  36,22  45,7  
 C  : akoipaT gnupeT  34,7  15,7  96,7  36,22  45,7  

 nakrasadreB ebaT 01 l  id   iuhatekid tapad sata atar Hp ialin - et atar  iggnitr

 naitilenep amales 45,7 rasebes akoipat gnupet nad ugas gnupet naukalrep adap , 

s atar Hp ialin nakgnade - p adap tapadret hadneret atar  rasebes lortnok naukalre

94,7 s ,  paites Hp ialin kifarg taubid tapad tubesret lebat irad aggnihe ah 01  gnay ir

 rabmaG adap nakijasid .01  

 
 rabmaG 01 naitileneP iraH 01 paiteS Hp ialiN kifarG .  

02.7

03.7

04.7

05.7

06.7

07.7

08.7

01 02 03

 Hp iali
N

ek iraH -

lortnoK : K

kadeD : A

ugaS gnupeT : B

akoipaT gnupeT : C
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G rabma   awhab nakkujnunem 01 ek irah adap -  01 kutnu   lortnok naukalrep

34,7 rasebes Hp ialin helorepid  nobrak rebmus ,  rasebes Hp ialin helorepid kaded

24,7  rebmus naukalrep adap nad 64,7 rasebes ugas gnupet irad nobrak rebmus ,

ek irah adap naidumeK .34,7 rasebes akoipat gnupet irad nobrak -  irad 02

 lortnok naukalrep 24,7 rasebes Hp ialin helorepid  kaded nobrak rebmus ,

 helorepid 64,7 rasebes Hp ialin bmus adap ,  74,7 rasebes ugas gnupet nobrak re

ek iraH .15,7 rasebes akoipat gnupet nobrak rebmus adap nad -  irad 03  naukalrep

36,7 rasebes Hp ialin helorepid lortnok  kaded nobrak rebmus ,  Hp ialin helorepid

46,7 rasebes p nad 96,7 rasebes ugas gnupet nobrak rebmus adap ,  ada

rak rebmus irad naukalrep 96,7 rasebes akoipat gnupet nob P .  ini naitilene

 nakkujnunem  naki naarahilemep kutnu lamitpo isidnok malad hisam Hp narasik

 tadis naki naarahilemep adap )4791( iusU turuneM .tadis ( alliugnA   ).ps  isidnok

akanugid kiab gnay ria Hp aratna n  5,6 - 0,8  , m nakgnades  ,)2102( irdnA turune

p nakbabeynem naka 5,4 < Hp ialin nagned nariarep isidnok  igab nucareb nariare

 .naki 5 Hp ialiN -  fitisnes idajnem naki nad nahubmutrep tabmahgnem tapad 5,6

hret  .nagnukgnil nahaburep pada 5,6 Hp ialiN -  0,9  igab lamitpo Hp nakapurem

 adap kapmadreb 0,9 sata id Hp adap nakgnadeS .naki nahubmutrep

 .tabmahret gnay nahubmutrep  

 nakukalid akam Hp padahret adebreb gnay nobrak nairebmep huragneP

 iju AVONA   lebaT adap tahilid tapad gnay .11  

 lebaT 11  lisaH .  asilanA VONA A Hp  

 
tardauK halmuJ  bd  hagneT tardauK  F .giS  

naukalreP  600,0  3 200,0  228,2  701,0  

kacA  600,0  8 100,0    
latoT  210,0  11        

asadreB r  asilana lisah nak AVONA   nakifingis ialin helorepid tubesret

50,0 irad raseb hibel ini ialiN .701,0 rasebes  nobrak rebmus naukalrep aggnihes ,
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 huragnepreb kadit akoipat gnupet nad ugas gnupet ,kaded apureb adebreb gnay

.naitilenep amales Hp padahret atayn adebreb  

)RG( kaltuM udividnI nahubmutreP 4.4  

malad tareb uata gnajnap ,naruku nahabmatrep halada nahubmutreP  

 irad nagniraj nahabmatrep aynada anerak idajret nahubmutreP .utkaw utaus

 tupni nahibelek aynada anerak idajret gnay sisotim araces les nahalebmep

ad lasareb gnay nietorp nad igrene  .)7991 ,eidneffE( nakap ir  naitilenep lisaH

aki naarahilemep irah 03 amales ( tadis n  alliugnA atar tareb ialin helorepid ).ps -

sid gnay atar aj  lebaT malad naki .21  

  lebaT 21 )RG( kaltuM udividnI nahubmutreP .  
naukalreP  

adebreb  
ek iraH - )irah 01/marg( 01  RG ialiN  

0 1 2 3 
 K  : lortnoK  03,0  23,0  43,0  63,0  60,0  

 A  : kadeD  52,0  72,0  92,0  03,0  50,0  

 B  : ugas gnupeT  23,0  53,0  63,0  73,0  50,0  

 C  :  gnupeT oipat ka 33,0  73,0  04,0  14,0  80,0  

 tadis naki nahubmutrep ialin lisah nakrasadreB ( alliugnA   ).ps  amales

 naki rihka tareb irad naktapadid gnay tareb nahabmatrep helorepid naitilenep

 tadis  tareb nahabmatrep ialin lisaH .narabenep lawa tareb nagned ignarukid

 kaded naukalrep tareb nahabmatrep ,marg 60,0 rasebes lortnok naukalrep

 naukalrep helorepid aguj amas gnay tareb nahabmatrep ialin ,marg 50,0 rasebes

kgnades ,marg 50,0 rasebes ugas gnupet  naukalrep tareb nahabmatrep na

 .marg 80,0 utiay iggnit gnilap ialin helorepmem akoipat gnupet nobrak rebmus

 tapad gnay kelpmok tardihobrak rebmus nakapurem akoipat gnupeT

 kutnebmem malad fortoreteh iretkab nahubmutrep igab tartbus nakaideynem

 gnay kolfoib  nad telliW turuneM .tadis naki nakap iagabes naktaafnamid tapad

 )6002( nosirroM malad   naka nobrakreb nahab nahabmanep ,)9002( irasainuY

 naktakgninem naka oisar N/C natakgnineP .nariarep oisar N/C naktakgninem
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 revyrhcS eD .fortoreteh iretkab nahubmutrep  te  .la  awhab nakhabmanem )8002(

 nagned amasreb )kolf( tagerga kutnebmem tapad fortoreteh iretkab assamoib

 .ayadidub eminagro helo naktaafnamid tapad ayntujnales gnay ,nial aborkim

,nietorp gnudnagnem kolfoiB  l nad ,hunej kat kamel masa kame   iggnit gnay

.naki kutnu nakap iagabes nakanugid kococ aggnihes  
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NARAS NAD NALUPMISEK .5  
 
 

nalupmiseK 1 .5  

naitilenep lisah nakrasadreB ,  libmaid tapad  nalupmisek aparebeb  iagabes

: tukireb  

  ijuid haletes akoipat gnupet nobrak rebmus nagned kolfoib nagnudnaK

CG tala nagned -  apureb nanimod lisah helorepid SM  masa nagnolog

 malad kusamret gnay awayneS .kamel  laisnese kamel masa nagnolog

 nial aratna 21 - dica cioneidacedatcO   nad )6ω( 71 - atnepasociE dica cione  

 nial aratna laisnese non kamel masa atoggnA .)3ω( 9- dica cionecedatcO  

 ,)9ω( etaoneaxehasocod lyhteM   ,)9ω( dica cionacedaxeH  ,)7ω(  9 nad - 

dica cionecedaxeh  .)7ω(   upmam tubesret kamel masa nagnoloG

 tadis naki nahubmutrep igab igrene nakaideynem ( alliugnA   ).ps  aidats

.revle  

naraS 2.5  

 gnupet nakanuggnem kutnu naknarasid ini naitilenep lisah nakrasadreB

kolfoib igolonket malad nobrak rebmus iagabes akoipat   tadis ayadidub malad

( alliugnA  revle aidats ).ps . 
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AKATSUP RATFAD  
 
 

 ,tadiS nakI ayadrebmuS nataafnameP igetartS .5002 .R ,idnaffA alliugnA   id .pps
 .aisenodnI igoloitkl.J  . ( 5 61 :)2 - .71  

 
 :suisinaK .nakI ayadiduB edoteM aparebeB .8891 .ytawaiviL .E nad .E ,otnairfA

.mlh 301 .atrakaygoy  
 

P .5002 .ytawaiviL .E nad .E ,otnairfA .mlh 841 .atrakaygoY .suisinaK .nakI naka  
 
  681 .atrakaygoY .suisinaK .nakI nakaP umareM namodeP .1002 .B .M .sugA

.mlh  
 

irdnA .K ,   .2102 .kitaukA tikayneP  h 552 .gnaniplakgnaP .sserP BBU lm. 
 

M  ,namazzudasA  dna  ,malaS .A.M ,euquH .S ,megedreV .J.C.M ,bahaW .A.M ,.
 notyhpireP rof noitiddA etartsbuS dna  lortnoC oitaR N/C  .8002 .mizA  .E.M
 muihcarborcaM  nwarP retawhserF ecnahnE yltnioJ tnempoleveD

 .sdnoP ni noitcudorP iigrebnesor  .J erutlucauqA . 082  : 711 – .321  
 

 erutlucauqa ni tnemele lortnoc a sa oitar negortin/nobraC .9991 .Y ,hceleminvA
 .smetsys .erutlucauqA .J  671 722 : – .532  

 
 noisnepsus evitca ni scolf laiborcim tsevrah aipaliT .5002 .Y ,hceleminvA

.etacovdA erutlucauqA labolG .dnop hcraeser  
 

eleminvA  egrahcsid laminim ni aipalit yb scolf laiborcim htiw gnideeF ,7002 .Y,hc
oib -  .sdnop ygolonhcet scolf .erutlucauqA .J  462 : 041 - .741  

 
 larutrucirgA amabalA erutlucauqA rof sdnoP ni ytilauQ retaW .0991 .E.C ,dyoB

.amabalA .ytisrevinU nrubuA .noitatS tnemirepxE  .mlh 774  
 

 negortiN .7002 .eteartsreV .W ,reissoB .P ,tdriofeD .T ,hceleminvA .Y ,.R ,barC
 .noitcudorp elbaniatsus a rof erutlucauqa ni seuqinhcet lavomer  .J

erutlucauqA  . 072 1 : – .41  
 

 scisab ehT .8002 .eteartsreV .W ,nooB .N ,tdriofeD .T ,barC .R ,.P ,revyrhcS eD
 .erutlucauqa rof eulav dedda eht :ygolonhcet scolfoib fo erutlucauqA .J  772  :

521 – .731  
 

.atrakaygoY .amatasuN akatsuP nasayaY .nanakireP igoloiB .7991 .I.M ,eidneffE  
 

H ,idneffE  nad ayaD rebmuS naalolegneP igab riA satilauK haaleT .3002 .
suisinaK .amileK nakateC .nariareP nagnukgniL : ygoY .atraka  

 
 .8002 .J ,irasakE  ,ecruos nobrac tnereffid fo tceffe eht :ygolonhcet scolfoiB

un yramirp eht no scitoiborp fo noitidda eht dna ytinilas  eht fo eulav lanoitirt
scolfoib  .ytisrevinU tnehG .gnireenignE ecneicsoiB fo ytlucaF .sisehT .

.muigleB  
 

 ayadiduB nanakireP malad isakilpA nad iroeT :kolfoiB igolonkeT .9002 .J ,irasakE
 .fisnetnI metsiS aisenodnI rutlukaukA lamuJ  .  8 711 :)2( - .621  
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N .A ,otnairbeF  .9002 .  kameL adap amorA nenopmoK asilanA nad isakifitnedI

EMPS edoteM nagned isatnemrefeR lisaH oakaK -  esahP diloS( CG
noitcartxeorciM -  igolonkeT satlukaF .ispirkS .)yhpargotamorhC saG

.rogoB :rogoB nainatreP tutitsnI .nainatreP  
 

J.R ,rettirG J ,tibboB , 1991 ,.E.A ,gnitrawhcS nad .M.  . ifargotamorK ratnagneP  ,
.gnudnaB ,BTI tibreneP  

 
 malad aynnisirtuN ialiN nad kolfoiB iskudorP .1102 .tayadiH .S nad otranuG
 isewaluS :uayaP riA ayadiduB nanakireP tesiR ialaB .muirotarobaL alakS

9001 .laH .nataleS - .8101  
 

 .0002 .divaD ,yevraH warGcM .ytisrevinU wuaPeD .yrtsimehC lacitylanA nredoM -
mlh 618 :aciremA fo setatS detinU :.cnI ,seinapmoC lliH  

 
 .tikaS hamuR teiD nad iziG ipareT .6002 .A onotraH  :CGE atrakaJ .  

  
.onoyraH   gnadiB ..aynayadiduB kepsA nad isnetoP :agniletreB tuleB ,tadiS .8002

igoloiB naitileneP tasuP ,igolooZ -  .IPIL aisenodnI anuaF  .  8 22 : )1( - .62  
 

 ot ecnerefer laiceps htiw :gnimraf hsif laicremmoC .1891 .Y ninigurP ,B rehpeH
.kroY weN .learsI ni erutluc hsif  

 
D.F ,negroH ,.C.W ,ouK ,.W ,ynimoD ,.L ,tseuqnoC ,.1 ,retsroF ,.Y.Z ,uJ .  .8002

 yb serutluc eolf pmirhs fo serutcurts ytinummoc laiborcim fo noitanimreteD
 .seliforp dica onima eolf fo sisylana dna srekramoib hcraeseR erutlucauqA  

93 811 : - .331  
 

nad hayianuJ  .anacaW nahutueK .8002 .nifirA .Z   .atrakaygoY :ayadawS rabeneP
.mlh 831  

 
,payhsaK   .M ,yajnaS   .H  .keviV .K nad rednusahcaW ,reehduS .D ,aydnaP ,hsiriG

20 stcepsa CQ/AQ .50  CG fo - SM   latnemnorivne rof tnemurtsni lacitylana
 .sisylana lacimehC fo lanruoJ naidnI  ceT h olon gy  . 21  774: - .784  

 
IU .kitilanA aimiK rasaD pesnoK .0102 .M .S ,rakpohK - laH 744 .atrakaJ :sserP  

 
 nakI hineB naarahilemeP adaP kolfoiB igolonkeT isakilpA .2102 .S .F inarahaM

( aliN sucitolin simorhcoerO .retsigaM magorP rihkA saguT .)   satisrevinU
.atrakaJ .akubreT  

 
S ,mayraM  .0102 .  hareM aliN nakI fisnetnI repuS ayadiduB  simorhcoerO  .ps

 nad pudiH nagnusgnaleK ,riA satilauK liforP :kolfoiB igolonkeT nagned
 tutitsnI natualeK umlI nad nanakireP satlukaF .ispirkS .nahubmutreP

goB nainatrep .rogoB :ro  
 

 .7002 .U ,hamawaduM  urumeL nakI kayniM adaP kameL masA isalosI
( specignoL allenidraS  isakifitnedI nad turaleP isairaV nagned )

saG ifargotamorK nakanuggneM – GK( assaM ipoksortkepS - ispirkS .)SM  .
niaS satlukaF t nad  .gnalaM :)niU( iregeN malsI satisrevinU igolonkeT  
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 itkuB gnaraB sisilanA narabmaG .2102 .atiwarP .A nad onowuY .M ,.I ,itkuM
 mitaJ adloP mukuH hayaliW id abokraN paleG naradereP lisaH ajnaG

CG edoteM nagned -  .SM PBJ  .  41 79 :)2( -  .501  
 

P ,omonruP .  .2102 .D  aideM adap tardihobraK nahabmaneP huragneP
( aliN fisnetnI ayadiduB iskudorP padahret naarahilemeP  simorhcerO

sucitolin  .) ygolonhceT dna tnemeganaM erutlucauqA fo lanruoJ  . 1 161 :)1( –
.671  

 
reT nakaP nagnarugneP kefE .2102 .iliL .W nad ,akitsoR .R ,.H ,inaiR  padah

( emanaV nadU nahubmutreP iemannaV sueanepotiL  lp ) –  irebiD gnay 12
 .kolfoiB  .rutlukauka igolonket .J 3 702 :)3( - .112  

 
.mlh 07 .atrakaJ :akatsup aidemorgA .tadis ayadiduB .3102 .R ,yoR  

 
A ,okgnosaS  tadiS .7002 . –  ,napakgnanep sinsibirga naudnaP  nad naredednep

.atrakaJ .ayadawS rabeneP .1.teC .narasebmep  
 

 ,5891 ,.H ,ojojdimahortsaS ifargotamorK .atrakaygoY ,ytrebiL ,amatreP iside ,  
. 

 .nainatreP gnadiB sitkarP naabocreP nagnacnaR .0002 .A ,idapusortsaS
.atrakaygoY .suisinaK   

 
reP .4002 .A .S ,helohS  halmuJ nana  retlehS  padahreT adebreB gnay

( tadiS nakI hineB pudiH nagnusgnaleK nad nahubmutrep  alliugnA  ).ps
 ayadiduB nemetrapeD .rutlukaukA nemejanaM nad igolonkeT .ispirkS
 .rogoB nainatreP tutitsnI .natualeK umlI nad nanakireP satlukaF .nariareP

3 .rogoB .mlH 6  
 

 ,6891 ,.C .T ,lirroM nad ,.C .G ,relssaB ,.M .R ,nietsrevliS nakidiyneP  
kinagrO awayneS kirtemortkepS 59 .lah ,atrakaJ :aggnalrE ,tapmeek isidE , -

.79  
 

.mlh 813 .atrakaygoY :ytrebiL .iwaimikoiB asilanA kinkeT .6991 .S ,ijdamraduS  
 

.A nad M .I ,ahtiuS   : akatsup aidemorgA .TP .tadiS ayadiduB .8002 .ireahuS
1 laH .atrakaJ - .72  

 
 nad .S .N ,otparpuS  .S kolfoiB .3102 .nasigeL -  ayadiduB seskuS aisahaR 561

22 .lah ,kopeD :561 orgA .eleL - .33  
 

682 .gnudnaB .otisraT .haimlI naitileneP ratnagneP .9891 .W ,damhcaruS  .lah  
 

 adap kcolfoiB igolonkeT isakilpA .2102 .inarahaM .F ,murgninayruS
 satisrevinU .retsigaM margorP rihkA saguT .aliN nakI hineB naarahilemeP

.atrakaJ :akubreT  
 

 .)3002( .W.F ,hcseT leE ehT .804 namalaH .drofxO ,gnihsilbuP llewkcalB .de ht5 ,  
 

 .A ,iusU .napaJ .teelfyB tseW .sweN gnihsiF .erutluC hsiF leE .4791  
 

 nahabmaneP huragneP .2102 .onotsugA .M ,feirA .S ,otraiduY  gnaY natkartA
 igrenE naD kameL ,nietorP isneteR padahreT atsaP nakaP malaD adebreB



84  
 

( tadiS nakI hineB rolocib alliugnA  aidatS ) nruJ .revlE  nanakireP haimlI la
.natualeK nad  4 531 : - .041  

 
 .9002 .D ,irasainuY  atreS isakifirtineD nad isakifirtiN iretkaB nairebmeP huragneP

 ,riA satilauK liforP padahret adebreB oisaR N/C nagned esaloM
( emanaV gnadU nahubmutreP nad ,pudiH nagnusgnaleK  sueanepotiL

iemannav  nainatreP tutitsnI .natualek umli nad nanakirep satlukaF .ispirkS .)
rogoB .rogoB  
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NARIPMAL  
 

naitileneP nahaB nad talA .1 naripmaL  
 talA - naitileneP talA  

 
 

 
 
 
                
 
 
 
       
            CG - SM     mucaV rotaropavE yratoR  
 
 
 
 
 
  
 
 
 
 
  nevO         retem Hp  
 
 
 
 
 
 
 
 
 
 
  selpoT retiL 01 narukU        reteM OD  
 
 
 
 
 
 
 
 
 
 
 

lm 001 rukU saleG    lm 053 kitsalP rukU saleG  
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)natujnaL( .1 naripmaL  

 nahaB - naitileneP nahaB  

 
 
 
 
 

       
 
 
 

     ( tadiS nakI alliugnA  revlE aidatS )ps   kubreS telleP  
 
 
 
 
 
 
 
 
 
 
            ugaS gnupeT            akoipaT gnupeT  

 
 
 
 
 
 

 
 
 

   
  kadeD      4 .on nnamtahw satreK  
 

 
 
 
 
 
 
 
 
 
           %07 lohoklA             lonateM  
 
 



15  
 

.2 naripmaL  ( tadiS nakI kubreS nakaP tamiskorP ijU lisaH  alliugnA )ps  
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kolF emuloV natamagneP .3 naripmaL  
 

.a  eK iraH kolF emuloV - 01  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
         1C ,1B ,1A ,1K  naukalreP  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

            naukalreP 2C ,2B ,2A ,2K  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          3C ,3B ,3A ,3K  naukalreP  
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)natujnaL( .3 naripmaL  
 

.a  eK iraH kolF emuloV - 02  
 
 
 
 
 
 
 
 
 
 
 
 

                  1C ,1B ,1A ,1K  naukalreP  
 
 
 
 
 
 
 
 
 
 
 
 
 

              2C ,2B ,2A ,2K  naukalreP   
 
 
 
 
 
 
 
 
 
 
 
 
 

                          3C ,3B ,3A ,3K naukalreP  
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)natujnaL( .3 naripmaL  
 

.a  eK iraH kolF emuloV - 03  
 
 
 
 
 
 
 
 
 
 
 
 
 

                          1C ,1B ,1A ,1K naukalreP  
 
 
 
 
 
 
 
 
 
 
 
 
 

                          2C ,2B ,2A ,2K naukalreP  
 
 
 
 
 
 
 
 
 
 
 
 

                          3C ,3B ,3A ,3K naukalreP  
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4 naripmaL nalamroneK ijU nad kolF emuloV nahubmutreP ataD .  
 

.a  loV gnisaM irad )L/lm( kolF emu - sam naukalreP gni  

 

 

.b  kolF emuloV ataD nalamroneK ijU  
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

naukalreP    ek iraH -   latoT halmuJ  ataR halmuJ - atar  

nobraK  01  02  03  )L/lm( kolF emuloV  
 kolF emuloV

)L/lm(  
1A  01  02  03  06  02  
2A  02  03  05  001  33,33  
3A  02  04  07  031  33,34  
1B  03  04  09  061  33,35  
2B  04  06  001  002  66,66  
3B  01  02  04  07  33,32  
1C  01  02  04  07  33,32  
2C  01  04  07  021  04  
3C  01  02  06  09  03  

enO -  elpmaS vorogomloK - tseT vonrimS  

  emuloV  

N 9 

sretemaraP lamroN a naeM  6555.3  

noitaiveD .dtS  76666.1  

secnereffiD emertxE tsoM  etulosbA  681.  

evitisoP  681.  

evitageN  - 571.  

vorogomloK - Z vonrimS  855.  

2( .giS .pmysA - )deliat  419.  

 si noitubirtsid tseT .a .lamroN   
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