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.1  NAULUHADNEP  

1.1  gnakaleB rataL  

in iaynupmem gnay rawat ria naki utas halas nakapurem sam nakI  ial

 arahilepid nialeS .nakayadidubid kaynab ini naki aggnihes ,gnitnep simonoke

malok malad - amasreb hawas id arahilepid gnires sam naki ,utnetret malok -  amas

 .)9002 ,irasakE nad itnayiduR( idap namanat nagned  naki sinej halada sam nakI

rawat ria ismusnok  ed iric nagn -  ikilimem iric  hipip gnajnamem gnay nadab

 utas halas nakapurem ismusnok naki iagabes sam nakI .kanul nad gnipmasek

 sam nakI .tasep gnabmekreb suret gnay rawat ria nanakirep rotkes satidomok

 kane gnay ayngnigad asar anerak nemusnok itanimid kaynab  atres hirug nad

 sam naki ismusnok naatnimreP .iggnit pukuc gnay nietorp nagnudnak ikilimem

atok id amaturet takgninem gnurednec aynnuhat paites -  itrepes ,raseb atok

( gnudnaB ,ayabaruS ,atrakaJ 8002 ,irmA .)  

khutubmem naki ,)0002( nawamraD nad anamseL turuneM  gnay ria na

 aidem iagabeS .lanretske nupuam lanretni aidem kiab ,aidem iagabes isgnufreb

 hubut malad id iskaer kutnu ukab nahab iagabes halada ria irad isgnuf ,lanretni

 aidem iagabes nakgnadeS .hubut hurulesek nanakam nahab tukgnagnep nad

reb ria lanretske  nad satilauk uti anerak helO .ayntatibah iagabes isgnuf

 ayngnitnep tagnignem naki nahutubek iauses agajid surah nup aynsatitnauk

.naki napudihek igab ria narep  

 gnukud ayad nad nariarep satilauk nanurunep padahret kapmad nialeS

 nanurunep ,aynnagnukgnil  alibapA .nakitahrepid ulrep aguj naki satinumi takgnit

 nad tikaynep gnaresret hadum naka naki akam nurunem satinumi takgnit

 malad aladnek idajnem naka ini isidnoK .naitamek naktabikagnem aynrihka

tupaS( ayadidub nanakirep rotkes atres iskudorp naktakgninem  ,onesarP ,ar

tajdarduS  , .)0102 ,oitesarP  
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 halada aynutas halas ,iretkab gnaresret tapad sam nakI  sanomodesP

snecserulf   gnay  tapad gnay sanag tagnas gnay tikaynep iagabes iuhatekid

 utiay ini tikaynep nagnares tabika lubmit gnay alajeG .sam naki gnareynem

ret piris atres ,tiluk adap korob nad naharadnep idaj  .)9002 ,idayluM( sikikret roke  

 sanomoduesP  iretkab kopmolek kusamret ini iretkab ,.ps evitagen marg  ,

 tafisreb nad kareg tala kutnu legalf aynada anerak litom tafisreb utiay ciborea  .

iretkab seiseps aparebeB   .ria malad tural gnay nemgip naklisahgnem tapad

 ini iretkaB .mµ 2 x 6,0 ratikes hubut naruku nagned gnatab kutnebreb ini iretkaB

 lobmoregreb nupuata ,nagnasapreb ,laggnut iretkab iagabes tahilret tapad

 halet gnay naki adap alajeG .kednep iatnar kutnebmem  ini iretkab helo iskefniret

 aynturep ;adad piris lakgnap adap harem anrawreb nalojneb tapadret halada

 ,lanretni nagro adap naharadnep ;akul / korob hunep aynhubut ;kakgnebmem

 apmil nagniraj adap sisorken idajret ;lartnev haread nad alucrepo ,tulum ratikes

 ;tabmalem naki nahubmutrep aggnihes nakam usfan aynnurunem ;lajnig nad

( hamel tahilret naki atres suomynonA .)2102 ,  

tabo naanuggneP -  nakhubmeynem uata alajeg ignarugnem kutnu natabo

tabo kaynab ,ipateT.harum nad fitkefe ,sitkarp tagnas paggnaid tikaynep - abo  nat

 ,idroK( nagnukgnil naramecnep naklubminem tapad nad kifiseps kadit gnay

 .)4002  halas tapadid hadum nad harum ,nakanugid nama gnay tabo namanaT

 natahesek igab raseb gnay taafnam ikilimem gnay kasris nuad halada aynutas

 .)3102 ,itawamreH nad iweD(  

 
2.1  halasaM nasumureP  

tabo nad kitoibitna naanuggneP -  naktabikagnem tapad naki kutnu natabo

 ,uti anerak helO .nakanugid gnay aimik nahab padahret iretkab isnetsiser

 .iretkabitna iagabes nakanugid upmam gnay imala nahab nakulrepid

taid gnakaleb ratal nakrasadreB  muleb utiay ipadahid gnay halasam ,sa
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 padahret kasris nuad rasak kartske naanuggnep huragnep ayniuhatekid

 iretkab iskefniid gnay sam naki gnasni igolotapotsih .snecseroulf .P  

 
3.1  naujuT  

 kartske naanuggnep huragnep iuhategnem kutnu naujutreb ini naitileneP

sak ( kasris nuad ra atacirum anonnA  sam naki gnasni igolotapotsih padahret )

(  oiprac sunirpyC .L  iretkab iskefniid gnay ) .snecseroulf .P  

 
4.1  sisetopiH  

0H  ( kasris nuad rasak kartske nairebmep agudiD : atacirum .A  kadit )

aki gnasni igolotapotsih padahret huragnepreb ( sam n .C   oiprac .L  )

 iretkab iskefniid gnay .snecseroulf .P  

1H  ( kasris nuad rasak kartske nairebmep agudiD : atacirum .A  )

( sam naki gnasni igolotapotsih padahret huragnepreb .C   oiprac .L  )

 iretkab iskefniid gnay .snecseroulf .P  

 
5.1  naanugeK  

 irad lisaH  gnatnet isamrofni nakirebmem tapad nakparahid ini naitilenep

( kasris nuad rasak kartske naanuggnep huragnep atacirum .A  padahret )

( sam naki gnasni igolotapotsih oiprac .C  .L  iretkab iskefniid gnay ) .snecseroulf .P  

 
6.1  naanaskaleP tapmeT nad utkaW  

i naitileneP  teraM 71 nalub adap nakanaskalid in –  id 4102 ieM 9

 ,nakI tikayneP nad tisaraP muirotarobaL  ,igoloiborkiM muirotarobaL nad  satlukaF

natualeK umlI nad nanakireP   satlukaF ,igoloiborkiM muirotarobaL nad ,)KIPF(

 ,gnalaM ,ayajiwarB satisrevinU ,)KF( naretkodeK  rawnA lufiaS tikaS hamuR atres

.gnalaM )ASSR(  
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.2  AKATSUP NAUAJNIT  

1.2  ( saM nakI  oiprac sunirpyC ).L  

1.1.2  igolofroM nad isakifisalK  

 iagabes halada sam nakI isakifisalk ,)8002( irmA nad namuriahK turuneM

: tukireb  

mullyhP   atadrohC :  

mullyhpbuS   atarbetreV :  

ssalcrepuS   secsiP :  

ssalC     seyhthcietsO :  

ssalcbuS    iigyretponitcA :  

odrO    semrofinirpyC :  

odrobuS   aedionirpyC :  

ylimaF    eadinirpyC :  

ylimafbuS   eaninirpyC :  

suneG     : sunirpyC  

 seicepS    : oiprac sunirpyC  .L  

 nad gnajnamem kaga sam naki hubut kutneB  kaget hipimem

( desserpmoc ( hagnet gnuju id katelret ayntuluM .) lanimret  tapad nad )

( naklubmesid fitkatorp  iD .tugnus gnasap aud tapadret tulum roiretna naigab iD .)

( nagnokgnorek igig tapadret tulum malad gnuju hteet laiaignyrahp  gnay )

ab agit irad nususreb  nad raseb fitaler narukureb kisiS .mahareg igig sir

( narakgnil epit kisis malad ek nakgnologid diolkis ( gnuggnup piriS .) asrod  )l

 ,uti aratnemeS .sarek irajreb ayngnakaleb naigab nad gnajnamem narukureb

uggnup piris kateL .igiregreb tapmeek nad agitek piris  nagned nagnarebesreb gn

( turep piris naakumrep lartnev ( rubud piris epiT .) lana  piris nagned pirim )

 tarug uata kusur siraG .igiregreb aynrihka naigab nad sarek irajreb ,gnuggnup
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( isis silaretal aenil natnilem hubut nahagnetrep id adareb ,pakgnel gnologret )  g

 .)8002 ,namuriahK( roke lakgnap gnakaleb gnuju ek iapmas gnasni putut irad

.1 rabmaG adap nakijasid sam naki rabmaG  

 
 .1 rabmaG )4102 ,naitilenep isatnemukoD( saM nakI  

 
2.1.2  narabeyneP nad tatibaH  

 gnay rawat nariarep id pudih nagnukgnil iakuynem sam nakI  kadit aynria

 uata iagnus nariggnip id aynlasim ,sared ulalret kadit aynnarila nad malad ulalret

 051 naiggnitek nagned hareadid kiab hibel nagned pudih naka uti nialeS .uanad

– 52 ratikes ria uhus nagned tual ria naakumrep sataid retem 006 0 – 03 0  nakI .C

am  .nanakam sinej iagabreb nakamep utiay ,arovinmo naki gnologret s

 nanakam nakgnades ,kiner gnatanib nad ria nahubmut nial aratna aynnanakaM

 ipet ratikes id nad nariarep rasad id hubmut gnay nahubmut halada aynamatu

5991 ,otnaidhcoR( aynpudih tapmet nariarep .)  

 ilakes kiab tagnas sam naki awhab nakataynem ,)6891( rajhcA turuneM

 gnay tapmet id pudih tapad sam nakI .hawas id nad malok id naarahilemep kutnu

 002 aratna lamitpo naiggnitek nagned hadner nupuam iggnit -  sata id m 007

m sam nakI .)lpd( tual ria naakumrep naweh apureb imala nakap ismusnokgne -

gnicac itrepes licek naweh -  .licek naruku nagned ria gnatanib iagabreb nad gnicac
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 nad kaded itrepes nial nakap sinej ismusnognem aguj sam naki ,ipatet nakA

ktapadid kutnu tilus kadit aguj sam naki hineb naadarebeK .sapma .na  

3.1.2  riA satilauK  

 gnay ria nakhutubmem naki ,)0002( nawamraD nad anamseL turuneM

 aidem iagabeS .lanretske nupuam lanretni aidem kiab ,aidem iagabes isgnufreb

 hubut malad id iskaer kutnu ukab nahab iagabes halada ria irad isgnuf ,lanretni

ahab tukgnagnep nad  aidem iagabes nakgnadeS .hubut hurulesek nanakam n

 nad satilauk uti anerak helO .ayntatibah iagabes isgnufreb ria lanretske

 ayngnitnep tagnignem naki nahutubek iauses agajid surah nup aynsatitnauk

lem rukuid gnay ria satilauK .naki napudihek igab ria narep  ,uhus itupi p  fo laitneto

negordyH  ( .)OD( turalret negisko nad ,)Hp  

.a  uhuS  

 negisko naaidesretek ,ria uhus helo ihuragnepid aguj naki nahubmutreP

 hadaw uata malok naruku nad ,)rabet tadap( isalupop natadapek ,ria malad

 ria satilauK .)3991 ,tfiwS( naarahilemep  avral nahubmutrep kutnu iauses gnay

 dlevennoZ turunem sam naki  .la te 02 ratikes ria uhus halada )1991( - 03 0  nad C

6 Hp -  ,namuriahK tapadnep iauses ini laH .9 la te  gnay uhus awhab ,)8002( .

52 aratna halada sam naki napudihek kutnu nakhutubid - 03 0  oyodraW turuneM .C

malad   sam naki avral nahubmutrep awhab nakataynem )4991( opmanamaT

03 uhus adap 0  uhus nagned nakgnidnabid %05 nanurunep imalagnem naka C

02  0 .C  

.b  negordyH fo laitnetoP  ( )Hp  

nupA gniraJ gnotnaK malad arahilepid tapad sam naki ayadidub ledoM  g

nial nad noteb malok ,hanat malok ,sared ria malok ,)AJK( -  gnutnagret nial

 isairavreb aguj sam naki nakayadidubmem taas nanakaM .isakol naaidesretek

 .nataub nakap nairebmep nagned iapmas imala nakap nairebmep irad ialum

lauk halada nakitahrepid ulrep gnaY  sam naki ayadidub kutnu aidem adap ria sati
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 7 narasik id adareb surah gnay ria Hp itrepes -  negisko nagnudnak nagned ,8

 ,idneffE( ayahabreb aimik taz nagnudnak irad sabeb nad pukuc gnay turalret

s gnay Hp utiay ,)9002( idroK naataynrep nagned iauseS .)4002  kutnu iause

 5,6 narasik adap halada nariarep ayadidub - .0,9  

.c   negyxO devlossiD ( )OD  

 nakanuggnem aguj tapad sam naki naredednep nad nahinebmep ahasU

 rumus ria ,naakumrep ria ,isagiri ria ,ria atam ,iagnus ria ,kudaw ria ,najuh ria

 rumus ria nad ,akubret   aynisairavreb irad ,)1002( onoyhaC turuneM .ketnap

 aynnapadne nakanerakid kiabret gnay paggnaid kudaw ria ,tubesret ria rebmus

 gnay arah rusnu atres nakhutubid gnay negisko nagnudnak nad tikides pukuc

.iggnit pukuc imala nakap nahubmutrep kutnu nakulrepid   )5002( otnairI turunem

negisko nagnudnak   raseb naigabes amiretid tapad gnay muminim turalret

pudih kutnu naki seiseps   ,idroK( mpp 7 lamiskam nad mpp 3 halada kiab nagned

.)9002  

4.1.2   tikayneP p  saM nakI ada  oiprac .C( .L ) 

elo nakukalid gnay naitilenep lisah iraD  lisah helorepid ,)4991( itainsuhK h

 ,sam naki adap negotap tafisreb tapad gnay iretkab seiseps 5 tapadret awhab

 :utiay aynnaki irad nupuam malok ria irad isakifitnedi nad isalosi lisah kiab  .A

 succocotpertS ,snecseroulf .P ,alihpordyh .A ,adicinomlas .ps  , nad   retcabixilF

siranmuloc . 

 iretkab awhab ,)1002( onoyhaC turuneM  alihpordyh .A  nad snecseroulf .P  

 .asawed hadus gnay naki nad adum hisam gnay naki iskefnignem tapad

 naigab aumes ripmaH .raseb tagnas ini iretkab helo naklubmitid gnay naigureK

ad naki hubut  gnay aynnagnares anerak ,ini iretkab helo tikaynep anekret tap

.naitamek nakbabeynem tapad aggnihes sanag tagnas  
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 halada tikas sam naki taubmem tapad gnay iretkab utas halaS  .P

snecserulf   gnay  alajeG .sam naki adap sanag tagnas tikaynep iagabes iuhatekid

 atres ,tiluk adap korob nad naharadnep halada ini tikaynep tabika lubmit gnay

piris  .)9002 ,idayluM( sikikret roke  

 
2.2   iretkaB snecseroulf sanomoduesP  

1.2.2  igolofroM nad isakifisalK  

 isakifisalK .P  snecseroulf   )2991( otoG turunem malad   ,)0102( nadmaR

 nasalekgnep .P  snecseroulf  :halada  

modgniK  atoirakorP :  

isiviD   setulicarG :  

saleK   airetcaboetorP :  

odrO   seladanomoduesP :  

ylimaF   eaecadanomoduesP :  

suneG   sanomoduesP :  

seisepS   : snecseroulf sanomoduesP   

 iretkab halada aynbabeynep ,lairetkab tikaynep gnologret harem tikayneP

 alihpordyh .A  nad  .snecseroulf .P  ,fitagen marg iretkab sinej gnologret ini iretkaB

2 ratikes naruku nagned gnatab kutnebreb -  tala iaynupmem nad ,retem norkim 3

ugid gnay alegalf apureb   rabmaG .)1002 ,onoyhaC( karegreb kutnu nakan

.2 rabmaG adap nakijasid iretkab  
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.2 rabmaG   .snecseroulf .P .)4102 ,egami elgooG( x0001 narasebreP  

 
 irad kitsiretkaraK anomoduesP  ,lisab kutnebreb ,utas lesreb utiay s

 utiay kirtofol legalf ,lisabotperts  utas halas adap legalf utas irad hibel iaynupmem

 ini iretkaB .fitadisko tafisreb ,inolokreb pudih ,fortoreteh iretkab ,ayngnuju

 nahab iagabes luspak ,nakaregrep tala iagabes isgnufreb gy legalf ikilimem

 ilif ,sipit gnidnidreb ,ridnel nasipal apureb latnek  aynkusam gnabreg utnip iagabes

.)1102 ,ezonQ( kiteneg nahab  

2.2.2  narabeyneP nad tatibaH  

 iretkaB sanomoduesP   .nagnukgnil id tapadret kaynab gnay iretkab halada

 iretkaB snecseroulf .P   aratna nanakam macam aparebeb adap tapadret iuhatekid

ihsus ,gnigad ,dalas nial  ,inillepracS nad itteznarF( isasiruetsap usus ,regrubmah ,

 nad miK ,miK( tual ria ,)7002 ,saiksiH nad afessA ,wehcabarauK( hanat ,)7002

.)5002 ,otnairI( rawat ria nupuam )7002 ,eeL  

 kaynab gnay iretkab utas halas nakapurem sanomoduesP iretkaB

ep id tapadret  padahret nahat nad tauk tagnas sanomoduesP iretkaB .nariar

 ini iretkab gnadakret ,nakhaB .gnirek aggnih sanap ,nignid tagnas gnay isidnok

 sanomoduesP iretkab iskefni ,uti anerak helO .natkefnised padahret nahat aguj

 malad naki ilaucek naki kutnu ayahabreb  .tahes nad tauk gnay animats isidnok

 hubut isidnok alibapa idajret tapad sanomoduesP helo nakbabesid gnay tikayneP
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 nakbabeynem tapad ini iretkaB .kiab gnaruk gnay ria naalolegnep atres naki

halmuj malad naki iskefnignem gnay sanomoduesP .naki adap naitamek   kaynab

 inucarem tapad gnay ria malad rupmacreb gnay nucar taz nakraulegnem naka

.)3002 ,anamseL( naki  

3.2.2  nahubmutreP  

 otnayiwrA turuneM .la.te   talosi aumes awhab ,)7002(  snecseroulf .P  gnay

 ,fitisop esadisko ,esalatak mizne kutnebmem tapad ,fitagen marg tafisreb ijuid

 itap asilordihgnem upmam atres ,)borea( hubmut kutnu negisko nakulremem nad

 kadit ,isakifirtined nakukalem tapad ,esanitaleg mizne kutnebmem ,ninigra nad

 isalumukagnem ylop etaritub yxordyh  ,asokulg nakanuggnem tapad talosi aumeS .

 rebmus iagabes loticlud nad ,lotinam ,asoiboles ,asolahert ,asotkurf ,asotkal

02 ratikes uhus adap kiab hubmut talosi aumeS .nobrak 0 - 14  0  nagned C

03 uhus adap kiabret nahubmutrep 0  kiabret Hp nad C  iretkab nahubmutrep kutnu

 6 narasik utiay ini - .7  

 uata les halmuj nahabmanep iagabes nakisinifedid nahubmutreP

 nahubmutreP .utkaw nagned gniries rutaret nad naturureb gnay assamoib

elkun masa nagnudnak ,nietorp nagnudnak ,gnirek tareb ,les halmuj itupilem  ,ta

.ayniagabes nad    uata lauskesa araces nakaibmep nakukalem aynasaib iretkaB

.fitategev  rotkaf akij ,tapec gnusgnalreb ini nakaibmeP -  raul rotkaf

.nakgnutnugnem    uata irid nahalebmep nagned utiay nakaibmep naanaskaleP

oisivid .  rotkaf akiJ - nem raul rotkaf  ,nahalebmep idajret haletes akam ,nakgnutnug

les - gnisam iapmas rasebmem urab les - .kudni les rasebes idajnem gnisam  

 adap nad iauses gnay muidem malad nakisalukoniid gnay iretkaB

 halmuj nakianek idajret akam ,aynnahubmutrep igab mumitpo gnay naadaek

nas gnay .kednep fitaler gnay utkaw malad iggnit tag    ,seiseps aparebeb adaP

 42 utkaw malad iapacret )helorepid tapad gnay kaynabret les nenap( isalupop

 .retililim rep iretkab les raylim 51 iapmas 01 iapacnem tapad aynisalupop ,maj
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p helo nakbabesid ini nakaynabreP  esaF .lauskesa araces les nahalebme

: tukireb iagabes halada iretkab nahubmutrep  

)1   esaF gal   aynnagnukgnil nagned isatapadareb iretkab anamid esaf halada

.tikides imed tikides habmatreb ialum nad  

)2   esaF kimtiragol  nusgnalreb iretkab nakaibmep anamid esaf halada  g

.tapec gnilap    akam ,hubmut tapec gnay naaraip nakadagnem nigni akiJ

.mulukoni nakidajid kutnu ilakes kiab ini esaf malad iretkab  

)3   esaF renoitats   kaib gnabmekreb gnay iretkab halmuj anamid esaf halada

.naitamek imalagnem gnay iretkab halmuj nagned amas  

)4  aF  es sisilotua   itam gnay iretkab halmuj anamid esaf halada )naitamek(

.kaib gnabmekreb gnay iretkab halmuj ihibelem ,kaynab nikames  

 halmuj nad inolok ayngnarukreb tapec nagned iadnatid naitamek esaF

.habmatreb nikames itam gnay iretkab    aparebeb gnusgnalreb tapad ini naadaeK

rotkaf atres muidem naadaek nad seiseps adap gnutnagreb uggnim -  rotkaf

.nagnukgnil   t nakraibid ini naadaek ualaK  nanikgnumek raseb ,surenem sure

.urab muidem malad ilabmek nakpudihid tapad kadit iretkab    gnutihgnem araC

 edotem nagned utiay ,nahubmutrep kifarg taubmem kutnu iretkab halmuj

 nakanuggnem nagned poksorkim nagned nagnutihgnep ,nagnaunep

retemotycomeah  nad , .)9002 ,izuaF( retemodibrut nakanuggnem nagned  

4.2.2   iretkaB iskefnI  snecseroulf .P aynalajeG nad  

 iretkaB  alihpordyh .A  nad snecseroulf .P   gnay naki tikas taubmem tapad

 helo naklubmitid gnay naigureK .asawed hadus gnay naki nad adum hisam

as ini iretkab nagnares  tapad naki hubut naigab aumes ripmaH .raseb tagn

 aggnihes sanag tagnas gnay aynnagnares anerak ,ini iretkab helo gnaresret

tala ,ria iulalem asib aynnaraluneP .naitamek nakbabeynem tapad -  ,ayadidub tala

narep iulalem ,iskefniret hadus gnay naki hubut naigab  nad ,nial naweh arat

 iretkab iskefniret halet gnay naki adap tahilret gnay alajeG .ria nahubmut iulalem
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 nakhab uata gnarukreb nakam usfan ,)masuk( paleg anrawreb naki halada ini

padret ,ria naraulegnep utnip taked id lobmoregreb naki ,nakam usfan ada kadit  ta

 ,gnusub turep ,naki hubut adap naharadnep ,kasur kisis nad piris ,tiluk adap akul

hitupek anrawreb kasur gnasni - uribek aggnih nahitup -  nad ,hamelem naki ,naurib

rotkaF .korob akul lubmit -  gnay nariarep satilauk halada aynnial gnajnunep rotkaf

udnak ,kurub  nahaburep nad ,iggnit pukuc gnay nariarep id kinagro nahab nagn

.)1002 ,onoyhaC( najuhgnep misum ek )uaramek( gnirek misum  

3.2  ( kasriS nuaD atacirum anonnA ) 

1.3.2  igolofroM nad isakifisalK  

:utiay ,)1102( irasatinarP turunem kasris irad isakifisalK  

modgniK   eatnalP : )nahubmuT(  

modgnikbuS  )hulubmepreb nahubmuT( atnoiboehcarT :  

isiviD repuS  )ijib naklisahgneM( atyhpotamrepS :  

isiviD   )agnubreb nahubmuT( atyhpoilongaM :  

saleK   )litokid/aud gnipekreb( adispoilongaM :  

saleK buS  eadiilongaM :  

odrO   selailongaM :  

ilimaF   : eaecanonnA   

suneG   : anonnA  

seisepS  : atacirum anonnA  

 uyakreb gnatab ,aut talkoc anrawreb ,nohop kutnebreb ini nahubmuT

 hubmut harA .laidopmis nagnabacrep ,rasak naakumrep ,sirdnilis ,)susongil(

 ek gnodnoc gnay ada gnabac hubmut hara ,surul kaget gnatab  ada nad sata

 .)A 3 rabmaG( ratadnem gnay  gnoroj kutnebreb nuad ikilimeM

( silavo  uata  sucitpille ( nicil nuad naakumreP .)B 3 rabmaG( ) siveal  talikgnem nad )

( suditin ( atar nuad ipet ,) regetni  / tiluk itrepes ukak nad labet nuad gnigad ,)
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( gnaluleb suecairoc .)  ( lupmut nuad gnuju nuad ,gnicnur nuad lakgnaP susutbo  )

( .)1102 ,irasatinarP  

  
.3 rabmaG  .)4102 ,naitilenep isatnemukoD( kasris nuaD )B( nad kasris nohoP )A(  

 

2.3.2  narabeyneP nad tatibaH  

 malad kusamret kasris awhab naksalejnem ,)3102( itawamreH nad iweD

 kococ kasris namanaT .timur kadit gnay natawarep nagned namanat nagnolog

001 naiggnitek haread adap hubmut -  ,)lpd( tual ria naakumrep sata id retem 000.1

C022 uhusreb - 005.1 najuh haruc ,C082 -  misum nagned nuhat rep mm 000.2

4 uaramek - radu nababmelek ,nalub 6 %06 a - 6 nagnatner malad hanat Hp ,%08 - 

.mc 051 irad gnaruk utiay lakgnad gnay hanat ria isidnok adap atres ,5,6  

 kasriS  atacirum .A( L  ). gnay akiremA hayaliw irad lasareb   ,siport milkireb

akiremA amaturet  hubmut tapad kasris aisenodnI iD .nataleS nad hagneT  

 ,haread paites iD .tual naakumrep sataid m 0001 naiggnitek adap kiab nagned

adebreb lakol aman nagned kasris haub iumetid tapad -  kasriS :aynaratnaid adeb

 kasriS adnalaW akgnaN ;)awaJ( adnaL akgnaN ,gnarbaS akgnaN ;)aisenodnI(

)arudaM( sirub akgnaN ;)adnuS(  ;)hecA( adnaleB nayuerueD ;)ilaB( awaj ayakirS ;

 .)gnupmaL( adnaL ,ubmaJ ;)uabakgnaniM( iwateB nairuD ;)saiN( ordnolU oiruD

ini nahubmuT   haread aparebeb id lanoisidart tabo iagabes naktaafnamid kaynab

.)1102 ,nanubmaT( aisenodnI id  
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3.3.2  ( kasriS nuaD taafnaM  .A atacirum ) 

 ini laH .natahesek igab raseb gnay taafnam ikilimem kasris nuaD

 gnay )reknak itna awaynes( ninigoteca awaynes nagnudnak aynada nakbabesid

 igrene iskudorp kasurem nad tabmahgnem tapad tafsofirT anisonedA    helo )PTA(

les taubmem upmam airdnokotim helo iskudorpid gnay PTA igrenE .airdnokotim -

 igab kasris nuad taafnam aparebeB .tapec nagned kaib gnabmekreb reknak les

 upmam ,kitamer ireyn ignarugnem ,reknak itabognem :nial aratna ,natahesek

ubmutrep tabmahgnem  isatum aynidajret tabmahgnem utnabmem ,iretkab nah

 tabmahgnem utnabmem ,suriv nagnabmekrep tabmahgnem utnabmem ,neg

 utabmem ,romut nahubmutrep tabmahgnem utnabmem ,tisarap nahubmutrep

 toto isaskalerem -  nakenem upmam ,ireyn nakaderem utnabmem ,toto

nadarep  naknurunem ,mamed naknurunem ,harad alug radak naknurunem ,nag

.)3102 ,itawamreH nad iweD( )gnutnaj naktaheynem nad isnetrepih( iggnit harad  

 aimik rutkurtS  ninegoteca  kasris nuad adap )3102 ,itawamreH nad iweD(

 .4 rabmaG adap nakijasid  

 

 
.4 rabmaG  utkurtS  aimiK r  ninegotecA kasriS nuaD adap  

 
 kasris nuad lonate kartske awhab nakkujnunem aynnial naitileneP

 padahret aynaratna id ,iretkabitna iagabes sativitka ikilimem alleisbelK  

 ainomuenp  nad )fitagen marg(  suerua succocolyhpatS  ,ihcarP( )fitisop marg(

d 0102 a mal  .)1102 ,ayajiW  

4.3.2  ( kasriS nuaD fitkaoiB atacirum .A ) 

 adisokilg ,diorets halada aynaratnaid kasris nuad malad nagnudnaK

d 0102 ,ihcarP( ninat nad ,gnutnaj mala   aimik awaynes naitileneP .)1102 ,ayajiW

 adap igolokamraf nad eaecanonnA   ,onima masa ,diolakla gnudnagnem
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 kaynim ,)dionovalf aynmaladid kusamret( lonefilop ,kamel ,nietorp ,tardihobrak

 ageV( citamora awaynes nad ,nepret ,laisnese .la te  7002 , malad    .)1102 ,ayajiW

kimitna aynaratnaid igoloib sativitka kaynab ikilimem dionovalF  ,reknakitna ,abor

,recluitna  nawamreH ,otnamradeoS ,itajuS( kinegoretse ,  .)7002 ,gnanaD  

turunem kasris malad gnudnakret gnay aimik nahab nagnudnaK   nagnaM

 ,A( nimativ ,gnara tardih ,rofsof ,muislak ,ninat ,dionovalf ,ninopas halada )9002(

tsotif ,)C nad ,B aC ,lore -  nagnudnak utas halaS .enisirum diolakla nad talasko

 dionovalF .dionovalf halada tabo kutnu gnitnep narepreb gnay kasris aimik

 nuad adap aynnaadarebek nad rednukes tilobatem utas halas nakapurem

aggnihes sisetnisotof sesorp helo ihuragnepid namanat   ulalret muleb adum nuad

 irad mala nahab awaynes nakapurem dionovalF .dionovalf gnudnagnem kaynab

 8891 ,mahkraM( kilonef nagnolog  malad  nakaynabek malaD .)8002 ,dihajS

 nagned kitoibitna iagabes gnusgnal araces narepreb tapad dionovalf ,susak

gnuf ugnaggnem  ,ortupaS nad otorbuS( suriv uata iretkab itrepes emsinagro is

.)6002  

4.2  gnasnI  
 

 naigabeS .gnasni nakanuggnem utiay naki adap nasapanrep metsiS

 gnay ria gniraynem tapad gnay mulukrepo helo ignudnilid naki adap gnasni raseb

taz aggnihes tulum iulalem kusam -  taz  nakI .nakradnihid tapad ayahabreb gnay

 kusam gnay ria gniraynem arac nagned ria malad turalret negisko libmagnem

 nakanuggnem ria malad turalret gnay negisko libmagnem nad tulum iulalem

 nasapanrep siroseska rutkurts uata gnalut nakanuggnem aguj nad gnasni

( .5 rabmaG adap nakijasid sam naki gnasni rabmaG .)5002 ,resieH ,snaJ ,hguoP  

 nagned ajrekeb gnay amatu isaripser nagro nakapurem naki gnasnI

sag irad naakumrep isufid emsinakem -  nad negisko( isaripser sag

et gnay negiskO .ria nad harad aratna )adiskoidnobrak  naka ria malad turalr

relipak malad ek isbrosbaid -  kutnu nibolgomeh helo isaskifid nad gnasni relipak
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 adiskoidnobrak nakgnadeS .hubut hurules ek nakisubirtsidid ayntujnales

 gnasni ratikes id ria ek naksapelid kutnu nagniraj nad les irad nakraulekid

 ,nworB( nahaburep nupapa ,uti babes helO .)7002 ,igotsaR ;2691 -  nahaburep

 gnusgnal kadit nad gnusgnal araces naka nariarep nagnukgnil id idajret gnay

 ,osotnaS ,nisuraM ,artupaS( gnasni isgnuf nad rutkurts adapek kapmadreb

.)3102  

 gnay naki gnasni malad aynmumu adaP  itajes gnakaleb gnalutreb

 gnasap hujut iapmas amil atres ,gnasni gnukgnel gnasap tapme tapadret

 adap gnasni gnukgnel .seyhthcirdnohC   naped naigab gnasni gnukgnel adaP

 nialeS .gnasni nemalif tapadret gnakaleb naigab id nad gnasni sipat tapadret

fanreb kutnu  tubmel gnay gnasni nemalif ignudnilem tapad aguj gnasni sipat ,sa

 gnay lairetam ignalahgnem tapad atres ,kusam gnay lairetam nasikik irad

.)1102 ,ojdrahaR( gnasni iulalem raulek nakamid  

 
 .5 rabmaG .)4102 ,naitilenep isatnemukoD( nakI gnasnI  

 
  gnasnI .sag narakutrep malad gnitnep nenopmok nakapurem gnasnI

 aparebeb nagned ,saregnem gnay nawar gnalut nagnukgnel irad kutnebret

 allemal kaynab sata iridret gnasni nemalif paiteS .aynmaladid gnasni nemalif

ni saguT .sag narakutrep tapmet nakapurem gnay  rutkurts helo gnajnutid aguj i

les irad nususret gnay allemal -  .malad naigab adap aggnaynep iagabes gnait les
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 ,sipit tagnas gnasni gnukgnel adap lepmenem kadut gnay allemal nariggniP

 relipak harad hulubmep nagniraj gnudnagnem atres muiletipe helo ipututid

(  adap nakijasid allemal rabmag gnatnet aynsalej hibel kutnU .)4002 ,ayajuF

.6 rabmaG  

 
 .6 rabmaG  adap nagnipmadreb gnay silaiknarb airednukes allemal auD .allemaL

 )2( ,)silaiknarb nemalif( remirp allemal )1( .silaiknarb nemalif utaus

narb airednukes allemal les )3( ,silaik -  les )5( ,sukum les )4( ,letipe les

les retsalip -  malad tisortire )7( ,)anukal( relipak aggnor )6( ,masa les

les )8( ,harad relipak -  soknoY( .lasab les la.te .)0002 ,.  

  
 helo nakbabesid gnay sam naki gnasni nagniraj nakasurek aparebeB

b iskefni :utiay aynaratnaid ,iretka  

1.4.2  amedE  

 turuneM  artupaS .la te   nad sipit gnay gnasni letipe nasipal ,)3102(

 gnaulepreb gnasni nakbabeynem raul nagnukgnil nagned gnusgnal nagnubuhreb

 licekes nakasureK .nariarep id ada gnay ramecnep nahab helo rapapret raseb

p iagabes gnasni isgnuf aynuggnagret nakbabeynem tapad nupapa  rutagne

 nakbabesid( harad narila nagnudnebmeP .safanreb natilusek nad esomso

 naka alemal adap )isalukris metsis nauggnag nupuata ramecnep taz ,kisif amuart

 gnay harad hulubmep ratikes id )les nakakgnebmep( amede nakbabeynem

nagniraj nasaulrep irad tahilret   letipe nasipal nagned harad hulubmep aratna
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 elooH .remirp alemal  .la te  nad nagnudnebmep awhab nakataynem ,)1002(

 itrepes lataf tabikareb tapad nad sag isufid isneisife ignarugnem naka amede

 adap pares naakumrep saul anerak uggnagret sag isufiD .naitamek  alemal

.tipmeynem gnasni rednukes  

 gnasni  malad ek iretkab isartlifni helo nakbabesid aguj amede ,uti nialeS

 ayntabikA .kakgnebmem les aggnihes fitatiri tafisreb les naktabikagnem gnay

nakakgnebmep uata amede nagned tubesid gnay sigolofrom nahaburep halada  

les naktabikagnem tujnalreb gnay amedE  .les -  sisorken imalagnem letipe les

 0991 ,akgnA( les naitamek uata  malad maysruN ,hcutfaM ,inrakuS  , .)2102  

2.4.2  sisorkeN  

 nad nagniraj irad naigab uata les utas irad hibel aynitam halai sisorkeN

p anerak idajret gnay nagro  ikiabrepid tapad kadit gnay nakasurek nagned tikayne

 oroginaP(  ,.la te .)7002  

 ,)kitonkip( licegnem gnay aynitni kutneb nagned iadnatid sisorkeN

 ayngnalih irad ilanekid aguj sisorkeN .)sisiloyrak( gnalih uata rubak ,rasebmem

 sesorp malad nakirebid gnay EH anraw taz pareynem kadit aggnihes amsalpotis

akuS( igolotsih taraperp nataubmep  inr  ,.la te .)2102  

3.4.2  isuF  

 tropsnart satisapak naklamitpognem kutnu naujutreb edirolk les isarefilorP

aC  +2 lC nad -  rednukes alemal ratna gnaur nakbabeynem ini isarefilorp numan ,

les nagned hunep -  alemal isis audek natakelrep aynidajret ucimem nad urab les

ukes  nad ;)7991( ,yrreP ;)9891( ,treboR( )LF( alemal isuf tubesid gnay ,redn

 araces aisalprepih igolotap natakgninep tabika idajret alemal isuF .))5002( relwaL

suret - les helo rednukes alemal ratna gnaur aynisiret nakbabeynem nad surenem -

m naidumek gnay urab les  .allemal isis audek adap natakelrep aynidajret ucime

 isuf naidajek awhab ,)8002( lukzO nad ilneB helo gnukudid aguj ini naidajeK
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 pahat nakapurem alemal isuf anerak tareb nakasurek level nakapurem alemal

.aisalprepih nakasurek irad natujnal  

f nakasurek adaP  alemal ratna natakelrep aynada kapman alemal isu

 kutnu gnasni naakumrep saul nakbabeynem aggnihes ,gnasni rednukes

( isaripser sesorp nakukalem aera yrotaripser O ialpus alibapA .gnarukreb )  2  nad

les kutnu neirtun -  nakbabeynem naka akam ,gnarukreb gnasni les  ayngnarukreb

 naitamek aynidajret naktabikagnem tapad akam ,idajret suret ini lah alibapA .PTA

.))7002( ramuK nad ;)5002( itawolisuS ;)9891( ,treboR( naki  
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.3  NAITILENEP EDOTEM  

 

1.3  naitileneP ireteM  
1.1.3  talA - naitileneP tala  

 
utiay aynaratnaid ,ini naitilenep malad nakanugid gnay natalareP  

L( .)1 naripma

 isareA utaB nad rotareA  

 muiraukA  

 evalcotuA  

 kaB  

 ssalG rekaeB  

 rednelB  

 mliF lotoB  

 nesnuB  

 irteP nawaC  

 sE nakateC  

 gnoroC  

 ssalG revoC  

 reteM OD  

 imotoF poksork  

 rukU saleG  

 gnitnuG  

 etalP toH  

 esO muraJ  

 reyemnelrE ubaL  

 nignidneP irameL  

 tepiporkiM  

 poksorkiM  

 yrator motorkiM  

 rotaropave yratoR  

 ratsiM  

 napmaN  

 ssalG kejbO  

 nevO  

 reteM Hp  

 tesniP  

 setet tepiP  

 motorkiM uasiP  

 iskaeR gnubaT kaR  

 teN poocS  

 tes oitceS  

  gnaleS rotareA  

 retemomreT  

 htaB htaolF eussiT  

 roseccorP eussiT  

  hadaW gniddebme  
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 thabretaW  

 alutapS  

 iskaeR gnubaT  

 latigid nagnabmiT  

 xetroV  

 enihcaM gniddebmE

2.1.3  nahaB - naitileneP nahab  

nahaB -  gnay nahab :halada ini naitilenep malad nakanugid

 notecA  

 aidem riA  

 sedaukA  

 %69 lohoklA  

  iretkaB snecseroulf .P  

01 natadapek 7 

  / )mel( nalletnE  adannac

meslab  

 %01 nilamroF  

 nisoE  

 nitaleG  

 niliskotameH  

 ( sam nakI  oiprac .C .L ) 

 tanobrak muitiL  

 naki nakaP  

 kolb nifaraP  

 nifaraP  riac  

 lolyX  

 lohoklA  

  aideM  sanomoduesP

ragA evitceleS  ASP( ) 

 )siFaN( sigoloisiF muirtaN  

 sedaukA  

 liof muinimulA  

 %69 notesA  

 gnaneB  

 ( kasris nuad rasak kartskE A. 

atacirum ) 

 %08 lonatE  

 %69 lonatE  

 BST  

 markac satreK  

 sapaK  

 lebal satreK  

 narok satreK  

 gniras satreK  

 ipS sutr  

 reksaM  

 eussiT  

 nagnat gnuraS  
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2.3  naitileneP edoteM  

 kutnu utiay ,nemirepske edotem halada nakanugid gnay edoteM

 nagned aynlisah nakgnidnabmem nad nagnubuh nanikgnumek ikidileynem

 naukalrep isidnok ianekid kadit gnay lortnok .)8891 ,rizaN(  

 halada ini naitilenep malad nakukalid gnay atad nalibmagnep kinkeT

 nakadagnem kidileynep utiay ,gnusgnal isavresbo arac nagned nakukalid

alajeg padahret natamagnep -  gnusgnal araces kiab ikidilesid gnay kejbus alajeg

ranebes gnay isautis malad  nagned uata nataub isautis malad nupuam ayn

 kutnu taubid ajagnes nupuam ada hadus gnay tala kiab ,tala haubes aratnarep

.)8991 ,damhcaruS( susuhk naulrepek  

 
3.3  naitileneP nagnacnaR  

 pakgneL kacA nagnacnaR halada nakanugid gnay naitilenep nagnacnaR

asalA .)LAR(  evitaler nakanugid gnay naki anerak ini nagnacnar nakanuggnem n

 .naukalrep irad aynah naitilenep lisah ihuragnepmem gnay aggnihes negomoh

rizaN turunem naataynrep nagned iauseS   uata nahab alib awhab ,)9002(

 kacA nagnacnaR nakanugid akam ,negomoh paggnaid naabocrep nagnukgnil

 .)LAR( pakgneL  

 halada )5002( otnayidruM turunem pakgneL kacA nagnacnaR mumu ledoM

: tukireb iagabes  

 
: nagnareteK  

 = Y  ialin uata nopser nagnalu nad naukalrep irad natamagnep  

( naparah atarer ialin = µ naem ) 

τ naukalrep rotkaf huragnep =  

talag huragnep = ε  

 naukalrep apureb sabeb lebairav nakanuggnem nagned naitileneP

( kasris nuad rasak kartske nairebmep atacirum .A sisod nagned tabo iagabes )   0

ε + τ + µ = Y  
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 gnidnabmep lortnok kutnu nakgnadeS .mpp 051 ,mpp 001 ,mpp 05 ,mpp

 lepmas naukalrep iagabes tahes naki / fitagen lortnok utiay lortnok 1 nakanugid

( kasris nuad rasak kartske nairebmep apnat nad iretkab naiskefniid apnat  .A

atacirum ini naitilenep malaD .)   iraD .ilak agit kaynabes nagnalugnep nakukalid

 naitilenep malaD .lepmas 51 kaynabes lepmas latot helorepid tubesret naukalrep

( sam naki nakanugid ini  oiprac .C 7 gnajnap narukureb gnay ).L -  .mc 21

b 1 lebaT adap nakijasid nakanugid gnay naukalrep nagnacnaR : tukire  

.1 lebaT  naukalreP nagnacnaR   

naukalreP  sisoD  
)mpp(  

nagnalU  
1 2 3 

A 0 A1 A2 A3 
B 05  B1 B2 B3 
C 001  C1 C2 C3 
D 051  D1 D2 D3 
( K -) - (K -)1 (K -)2 (K -)3 

 
 

:nagnareteK  

A  iretkab naiskefnignep naukalreP : snecseroulf .P   nagned namadnerep nad

( kasris nuad rasak kartske mpp 0 sisod atacirum .A ) ek nagnalu adap - .n  

 B   iretkab naiskefnignep naukalreP : snecseroulf .P   nagned namadnerep nad

( kasris nuad rasak kartske mpp 05 sisod atacirum .A ek nagnalu adap ) - .n  

 C  p naukalreP :  iretkab naiskefnigne snecseroulf .P   nagned namadnerep nad

( kasris nuad rasak kartske mpp 001 sisod atacirum .A ek nagnalu adap ) - .n  

D  iretkab naiskefnignep naukalreP : snecseroulf .P   nagned namadnerep nad

( kasris nuad rasak kartske mpp 051 sisod atacirum .A ek nagnalu adap ) - .n  

(K -  apnat nad iretkab iskefnid apnat uata fitagen lortnok iagabes lepmaS :)

( kasris nuad rasak kartske nairebmep atacirum .A ek nagnalu adap ) - .n  
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.ini hawabid 7 rabmaG adap nakijasid naitilenep haned kutnU  

 
.7 rabmaG  naitilenep haneD  

 
:nagnareteK  

A-B-C-D  naukalrep :  

(K -)   fitagen lortnok :  

3,2,1   nagnalu :  

 
4.3  naitileneP rudesorP  

1.4.3  nahaB nad talA isasiliretS  

nagned nakukalid tapad ini naitilenep adap nahab nad tala isasiliretS  

:utiay ,pahat aparebeb  

  ,icuc nubas nagned hisreb icucid nakanugid gnay nahab nad talA

.gnaneb nakanuggnem takiid atres narok sukgnubid nad nakgnirekid  

   malad ek aynpukuces  ria  nakgnauneM  evalcotua  sanamep aggnih

  ,madneret  idat sukgnubid halet  gnay  nahab nad  tala  naidumek

 malad ek nakkusamid evalcotua   pututid ulal  evalcotua  isisop nagned

.sirtemis  

 121  uhus  iapmas  nakalaynid  sanameP  0  ,mta  1 nanaket  nagned  C

 51 iapmas  uggnutid -  putunem uata nad akubmem arac nagned  tinem 02

 putut sata naigab id adareb gnay pau pelk evalcotua . 

1A  2C
  

2D  

3B  

3D  2B  

3C  

1B  

1D  

2A  1C  

3A  

( 2K -) 

K ( 3 -) 

K ( 1 -) 



52  
 

 
 

  retemonam atres retemomret iapmas uggnutid nad nakitamid ropmoK

akub uti haletes ,)lon( 0 akgna nakkujnunem   naktujnalid ulal pau pelk

 putunep akubmem evalcotua  .alup sirtemis arac nagned  

 .isasiliretsid halet gnay nahab nad tala nalibmagnep nakukaliD  

  ,nanapmiynep katok malad napmisid nakliretsid halet gnay talA

lad napmisid nakliretsid halet gnay nahab nakgnades .nignidnep iramel ma  

2.4.3  naitileneP aideM isasiliretS  

 aynidajret iradnihgnem kutnu nakukalid ulrep naitilenep aidem isasiliretS

 gnarab nad ajem ,narobal nagnat nasitpesagneP .nial iretkab irad isanimatnok

ihgnem kutnu alup nakulrepid naukalrep tapmet ratikesid   .isanimatnok iradn

 iakamem surah narobal nagnat akam naitilenep nakukalem mulebes uti nialeS

 raga narobal tulum putunem kutnu reksam alup nakulrepid nad nagnat gnuras

 nagned nakukalid tapad tapmet isasiliretS .nial iretkab isanimatnok idajret kadit

k arac .lohokla nakanuggnem aimi  

3.4.3   kartskE nakanuggneM naukalreP atacirum .A  

 nagned adum nuad aratna nakhasipid arac nagned helorepid kasris nuaD

 .gnalaM 81 NPMS napedid licek namatid naktapadid ini kasris nuaD .aut nuad

 kartske taubmem kutnu nakanugid gnay edoteM ( kasris nuad rasak atacirum .A  )

 .tukireb iagabes utiay ,)3102( itawamreH nad iweD turunem kubres kutneb malad

 adum ulalret kadit utiay gnades gnay nagnatamek nagned kasris nuad halimeM

aleteS .hisreb aggnih rilagnem ria nagned icucid ulal ,aut ulalret uata  nuad ,uti h

nignaid -  tinem 03 utkaw nuruk nagned nevoid tapad uata gnirek raga naknigna

06 uhus nagned 0  nad rednelbid kutnu pais gnay gnirek nuad apureb aynlisaH .C

 raga napmisid tapad naklisahid gnay kubreS .kubres naktapadid raga kayaid

utkawes - apad utkaw  .gnirek gnay tapmetid nakanugid t  nataubmep napahaT

:tukireb iagabes halada kasris nuad kubres  
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 aut nuad nad adum nuad aratna hasipid kasris nuaD  

 rilagnem ria nakanuggnem nagned hisreb aggnih icuciD  

 nignaid nuaD - gnirek iapmas naknigna  

 tinem 03 amales nevoiD  06 uhus nagned 0 .C  

 rednelbid gnirek nuad uti haleteS  

 sulah kubres naktapadid raga kayaid rasak kubres ,rednelbid haleteS  

 nakanugid pais kubres ayntujnaleS  

 rasak kartske naktapadnem kutnu ,kasris nuad kubres naktapadid haleteS

 ,osotnaS turunem kasris nuad  itnatuS ,anaidruN   kasris nuad kubres utiay ,)3102(

 namadner naidumeK .%69 lonate namadner maladek nakturalid ulal gnabmitid

 aggnih gniras satrek nagned gniraS .padnegnem iapmas namalames nakraibid

 kartske naktakemem nagned naktujnalid ,kartske naktapadid  helorepid gnay

.inrum kartske naktapadid aggnih rotaropave maladek  

4.4.3  iretkaB naajamereP  

 iretkab talosI  snecseroulf .P  )PABB( uayaP riA raseB ialaB irad helorepid

 tadap aideM .riac aidem nad tadap aidem adap rutlukid naidumek gnay arapeJ

 iretkab nakhubmunem kutnu nakanugid gnay  snecseroulf .P  utiay  sanomoduesP

ragA evitceleS   gnay riac aideM .loresilg nakhabmatid nad )ASP(  kutnu nakanugid

 iretkab nakhubmunem  snecseroulf .P  utiay htorB ayoS enotpyrT   .)BST(

 utiay ASP aidem isisopmoK niesaC morf notpeP   ,marg 01 taeM morf enotpeP   01

OSgM ,marg  4  K ,marg 5,1 2 OPH  4  ,marg 5,1 loresylG  ,ragA , tsedauqA  nakgnadeS .

 utiay BST isisopmok niesac fo tsegsid citaercnaP   ,l/g 0.71  fo tsegid ciapaP

laemnaebyos   ,l/g 0.3 etahpsohp muissatop cisabiD   ,l/g 5.2 edirolhc muidoS   0.5

 ,l/g esoculG  .)9002 ,akitraK( l/g 5.2   nakukalid naajamerep ,)4991( yaL turuneM

.tukireb iagabes arac nagned  
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  ASP gnabmitiD  gnay sisod  nagned  lirets  sedauqa malad nakturalid nad

 adap nakkatelid ayntujnales ,tapet etalptoh  

  ayntujales nad iskaer gnubat adap nakkatelid hididnem haleteS

valkotua nakanuggnem isasilirertsid  

 akgnirimid arac nagned naknignidid ,isasiliretsid haleteS  uggnutid nad n

 nignid aggnih  

 ASP aidem adap rutlukid ayntujnales iretkaB  

5.4.3   iretkaB rutluK snecseroulF .P  

 iretkab ,)9002( akitraK turuneM  snecseroulf .P  BST aidem adap rutlukid

:arac nagned  

 lirets tsedauqa nakpaisid nad utnetret sisod nagned BST gnabmitiD  

 etalptoh adap nakkatelid ayntujnales nad naknegomohiD  

 valkotua id nakkatelid nad nakliretsid ,hididnem haleteS  

  iretkab libmaid naidumeK  snecseroulf .P  aidem adap nakkatelid nad eso 1

.BST  

6.4.3   talA napaisreP  

 kab nad muirauka naicucneP  

 tala napaisreP - udnep tala  nad reses ,nagnabmit ,retemomret ,isarea( gnuk

nial - )nial  

 muirauka adap ria naisigneP  

7.4.3  ijU naweH napaisreP  

 gnisaM - retil 01 kaynabes ria isiid kab gnisam  

  gnasapid uluhad hibelret muirauka malad nakkusamid sam naki mulebeS

 nagnudnak naktakgninem kutnu isarea turalret negisko  

 gnisaM - sam naki roke 01 irebid muirauka gnisam  
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8.4.3  naitileneP naanaskaleP  

.a   iretkaB naiskefnigneP .snecseroulf .P  

 rasak kartske nairebmep naukalrep mulebes nakukalid naiskefnigneP

 iretkab nakanuggnem naiskefnigneP .kasris nuad  snecseroulf .P ed  nagn

 muirauka malad madnerid sam naki anamid namadnerep edotem nakanuggnem

 iretkab isireb hadus gnay snecseroulf .P   natadapek nagned maj 42 amales

01 iretkab 7  muirauka adap nakhadnipid naki ,iskefniid haletes naidumeK .lm/les

 ayntujnales nad maj 42 amales sinilk alajeg itamaid ,asaib ria isireb gnay

( kasris nuad rasak kartske nakanuggnem natabognep nakukalid atacirum .A .)  

.b   nuaD rasaK kartskE nairebmeP naukalreP kasriS  

 sam nakI  oiprac .C( .L  ) 7 gnajnap naruku nagned -  gnay roke / mc 21

 iretkab iskefniret hadus  snecseroulf .P  nakkusamid nad takgnaid naidumek

 kartske nakhabmatid hadus gnay muirauka malad ek ilabmek atacirum .A   nagned

p lisah iauses( maj 4 amales sisod  ini naukalrep adaP .)nauluhadnep naitilene

 apnat nad naiskefnignep apnat tahes sam naki utiay ,fitagen lortnok 1 nakanugid

 namadnerep .atacirum .A    muirauka irad takgnaid sam naki ,maj 4 haleteS

nay naarahilemep muirauka malad ek nakhadnipid nad namadnerep adebreb g -

 naki naarahilemep amaL .uluhad hibelret isareaid nad nakpaisid halet gnay adeb

.irah 41 amales utiay sam  

.c  sam nakI gnasnI igolotapotsiH nataubmeP  

 nagro utiay ,naki  igolotapotsih  natamagnep  halada  ayntukireb  pahaT  

 libmaid gnasni apureb malad  hadus gnay mlif lotob malad ek nakkatelid nad

 taraperp nataubmep nakukalid naidumeK .%01 nilamrof natural isireb

sesorp irad iridret igolotapotsih taraperp nataubmeP .igolotapotsih   ,isardihed

nifaraped ,gnixifa ,gninoitces ,gniddebmme ,isartlifni ,gniraelc  ,gniniats ,isa

 gnitnuom .)lebal nairebmep( gnillebal nad )naputunep(  
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 sesorP   isardiheD  

 isardiheD  ek tubesret gnasni nagro nakkusamem nagned nakukalid

gnisam x 5( %07 lohokla malad - gnisam x 4( %08 ,)tinem 03 gnisam -  03 gnisam

gnisam x 3( %09 ,)tinem -  gnisam gnisam x 2( %69 nad ,)tinem 03 -  03 gnisam

gnisam x 1( tulosba ,)tinem - .)tinem 03 gnisam  

  sesorP  gniraelC  

 gniraelC  nagned nakukalid )nahisrebmep( isasilohoklaed uata

 uata hinrej iapmas )nifarap( loulot malad ek tubesret gnasni nagro nakkusamem

les narapsnart .tinem 03 ama  

  sesorP I isartlifn  

 isartlifnI 65 uhus adap nevo malad id nakukalid nifarap malad ek - 06  .C˚

 niffarap loulot malad ek nakkusamid nagniraJ ,inrum niffarap ek kusam mulebeS

turutreb uti haleteS .1:1 - d ,II ,I inrum niffarap malad ek nakkusamid turut  III na

gnisam - .maj 1 amales gnisam  

  ssesorP gniddebmmE  

gniddebmmE  notrak katok malad ek nakmanatid III niffarap irad nagniraj ,

 hagnet rasad naigab adap nakkatelid nagniraJ .riac niffarap isireb halet gnay

.gnatnilem isisop nagned  

  sesorP  gninoitceS  

inoitceS  gn  id redloh gnasamem nagned nakukalid )nagnotomep(

 adap norkim 6 rasebes nasiri nalabetek rutagnem naidumek  ,motorkim

 .emotorim tiagnep ratumem arac nagned sirignem  ialum ulaL .motorkim

isakaT  turunem  gnasni  igolotapotsih  natamagnep kutnu nagnotomeP   am .la.te   

.gnasni naakumrep nagned rajajes nakukalid  ,)5991(  
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  sesorP gnixifA  

 gnixifA  nad nimubla nakanuggnem nagned natakerep ,)natameynep(

arik naaides katok malad napmisid ,1:1 nagnidnabrep nagned niresilg - .irah 1 arik  

  sesorP  isanifarapeD  

isanifarapeD  sigolotsih naaides ,nifarap nakgnalihgnem kutnu ,

gnisam II nad I lolyx malad ek nakkusamid - .tinem 51 gnisam  

  sesorP  gniniatS  

 gniniatS  nisoe anrawep nakanuggnem nagned nakukalid )naanrawep(

igolotsih naaides isasinifaraped haleteS .niliskotameh  nagned aynlotilyx pasihid s

turutreb naaidumek ,gniras satrek -  ,%07 ,%08 ,%69 lohokla ek nakkusamid turut

arik nilyxotameh ek nakkusamiD .sedauqa nad ,%03 ,%04 ,%05 ,%06 - 3 arik -  7

tsedauqa nagned icucid ,tinem 01 amales rilagnem ria nagned icucid ulal ,kited  

 .napulec aparebeb %07 ,%06 ,%05 ,%04 ,%03 lohokla ek nakpulecid ulal

1 amales %2,0 nisoe malad ek nakkusamiD -  ek nakpulecid naidumek ,tinem 3

 .gniras satrek nagned nakgnirekid ulaL .tulosba nad %69 ,%08 ,%07 lohokla

idumek ,tinem 01 amales lolyx nakkusamiD  adanac isetetid sigolotsih naaides na

.maslab  

  sesorP  gnitnuoM  )lebaL nairebmeP( gnillebaL nad )naputuneP(  

  gnitnuoM   utiay  )lebaL nairebmeP( gnillebaL nad  )naputuneP(

 satitnedi rebmem nad putunep acak nakanuggnem nagned taraperp naputunep

 taraperp adap .naaides katok malad napmisid naidumek ,)lebal(  

 
5.3  ijU retemaraP  

1.5.3  amatU retemaraP  

 sam naki igolotsih natamagnep utiay ini naitilenep irad amatu retemaraP

 oiprac .C( .L )  nagro aratna narabmag tahilem anug nakukalid ini natamagneP .
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 utkaw gnales iskefniid haletes iju naki nad lortnok naki adap  gnasni

 .irah 41 naarahilemep  

2.5.3  gnajnuneP retemaraP  

 satilauk nad sinilk alajeg halada ini naitilenep malad gnajnunep retemaraP

upilem  rukuid  gnay  retemarap ,ria  satilauk  narukugnep adaP .ria  Hp ,uhus it

: anamid ,turalret negisko nad  

 retemomreht nakanuggnem rukuid gnay uhuS  

 retem Hp nakanuggnem rukuid gnay ria Hp  

 retem OD nakanuggnem rukuid gnay turalret negiskO  

 
6.3  ataD sisilanA  

 nagned kitsitats araces sisilana nakukalid helorepid gnay ataD

 gnay nagnacnar nagned iauses F iju uata namagarek sisilana nakanugrepmem

 nakukalid ini atad sisilanA .)LAR( pakgneL kacA nagnacnaR utiay nakanugrepid

 nopser padahret )sabeb lebairav( naukalrep huragnep iuhategnem kutnu

apA .F iju uata rukuid gnay retemarap  adebreb uata atayn adebreb F iju ialin alib

 kutnu )TNB( licekreT atayN adeB iju nagned naktujnalid akam atayn tagnas

 nagnubuh iuhategnem kutnU .naukalrep aud ratna naadebrep nakutnenem

 laimonylop iju nakanugid ,gnasni igolotapotsih nagned naukalrep aratna

 kiabret naukalrep huragnep ianegnem nagnaretek nakirebmem gnay lanogohtro

.)2 naripmaL(  

( sam naki adap gnasni igolotapotsih iju lisah iuhategnem kutnU  oiprac .C

.L  kutnU .fitpirksed araces sisilanagnem arac nagned nakukalid tapad )

asurek takgnit iuhategnem  irebid halet gnay sam naki toto nagniraj adap nak

 nairebmep arac nagned kitsitats sisilana nakukalid tapad akam nalumitsonumi

 kutnu awhab ,)2002( ayalikkaK turuneM .fitatitnauk imes edotem nagned gniroks

 nakukalid nad ianrawret gnay aera halmuj gnutihgnem  nagned launam araces
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 iauses( irik ipet irad ialumid gnirocs naacabmeP .aynesatnesrep gnutihgnem

 nad hawab ek nurut naidumek alapek hara ek )taraperp roke isisop nagned

.8 rabmaG adap nakijasid )gaz giz kareg( ilabmek roke hara ek resegreb  

 
8 rabmaG .)5002 ,iradnawsiS( )gazgiZ kareG( gnirokS nagnutihreP rulA .  

 
 gnadnap gnapal gnadib saul paites )2 lebaT( nakasurek esatnesreP

turunem nakasurek imalagnem gnay les halmuj nakrasadreb gnutihid   l’azaR

:sumur nagned )8002(  

%001x
sisilana les halmuJ

kasur gnay les halmuJ  nakasureK esatnesreP  

 
 .2 lebaT .)8002 ,l’azaR( gniroks ialin esatnesreP  

 
gnirokS ialiN  )%( nakasureK esatnesreP  

1 0- %5  
2 6- %52  
3 62 - %05  
4 %05>  

 
 nakukalid sinilk alajeg padahret natamagnep adap atad nahalogneP

 nagned .fitpirksed edotem nakanuggnem  

 

 

 

 

 

 

 



33  
 

 
 

NASAHABMEP NAD LISAH .4  

1.4  amatU retemaraP  

1.1.4  nauluhadneP ijU  

.a   iretkaB snecseroulf .P  

 I ( sam nak  oiprac .C  iretkab nakanuggnem nagned gnatnat ijuid ).L  .P

 snecseroulf )9 rabmaG(  01 natadapek nagned 7  iretkab nakaiB .lm/les  .P

 snecseroulf gnay   natadapek naklisahid naklasim ,maj 42 amales isabukniid halet

01 iretkab 8 01 dnalraF cM natural nagned nakococid ulal lm/les 8  .lm/les  

 
.9 rabmaG   iretkaB  .snecseroulf .P  ,naitilenep isatnemukoD( .x004 narasebreP

.)4102  

 narecnegneP 01 natadapek nagned lm 1 kaynabes iretkab nakaib 8  lm/les

01 idajnem 7 :narecnegnep sumur nagned lm/les  

 

 :nagnareteK  

V1  nakhutubid gnay iretkab emulov =  

N  1  lawa iretkab nakaib natadapek =  

V2  nakanugid gnay muirauka ria emulov =  

N  2  = naknigniid gnay iretkab natadapek  

V1 N x 1 V = 2 N x 2 
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 cM iju arac nagned nakukalid tapad iretkab natadapek iuhategnem kutnU

:tukireb iagabes 3 lebaT adap dnalraF cM radnatS nagned utiay dnalraF  

      .3 lebaT dnalraF cM radnatS  

 romoN
gnubaT  

1 2 3 4 5 6 7 8 9 01  

lCaB 2  )lm(
%1  

1,0  2,0  3,0  4,0  5,0  6,0  7,0  8,0  9,0  1 

H2 OS 4  )lm(
%1  

9,9  8,9  7,9  6,9  5,9  4,9  3,9  2,9  1,9  9 

 natadapeK
01x(iloC.E 8) 

3 6 9 21  51  81  12  42  72  03  

 
.b  kiabreT gnay turaleP nautneneP  

 kiabret turalep iuhategnem kutnu nakukalid gnay nauluhadnep iju adaP

macam nakanuggnem nagned abocijuid ,isaresam kutnu -  turalep macam

 halada tubesret nakanugid gnay turaleP .aynnaralopek takgnit nakrasadreb

 .%69 lonate nad sedauka ,nasarep  

      sorp adaP  nad sedauka ,nasarep nakanuggnem nagned isaresam se

( kasris nuad rasak kartske lisah naktapadid %69 lonate atacirum .A  ayad ijU .)

 satrek adap iretkab tabmah ayad retemaid iuhategnem kutnu nakukalid tabmah

ad rasak kartske irebid taas naklisahid gnay markac ( kasris nu atacirum .A  .)

 isapisitnagnem kutnu naujutreb gnay ,maj 42x2 amales nakukalid narukugneP

 ayad narukugnep lisaH .amatrep maj 42  adap tabmah anoz aynhubmut muleb

.ini tukireb 4 lebaT adap tahilid tapad markac satrek helo tabmah  

 .4 lebaT  ijU lisaH  iretkaB adap tabmaH ayaD  snecseroulf .P  nagned
%69 lonatE nad sedaukA ,nasareP nakanuggneM  

 

tabmaH ayaD ijU  nasareP  sedaukA  %69 lonatE  

 anoZ retemaiD
 satreK gnineB

)mc( markaC  
6,0  6,0  9,0  

      
 lonate awhab iuhatekid ,tubesret tabmah ayad iju lisah iraD  halada %69

( kasris nuad isaresam kutnu nakanugid tapad gnay kiabret turalep atacirum .A .)  
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.c   rasak kartskE nakanuggneM saM nakI namadnereP sisoD nautneneP

D  nua S kasri  ( atacirum .A ) 

 gnay sisod egnar iuhatekid surah ,itni naitilenep nakukalem mulebeS

nugid naka  nauluhadnep naitilenep nakukalid uti anerak helO .aynmulebes naka

 sisoD .iggnitret gnay sisod aggnih hadneret gnay sisod irad naktapadid aggnihes

naki naidumeK .mpp 051 nad ,mpp 001 ,mpp 05 ,mpp 0 halada naknarasid gnay -

ep aidem maladek nakkusamid iju naki  halet gnay sisod nagned iauses namadner

.idajret gnay nahaburep tahilid ,ayntujnaleS .nakutnetid  

taheS saM nakI gnasnI igolotsiH narabmaG 2.1.4  

 gnay narep ikilimem atres lativ tagnas gnay nagro nakapurem gnasnI

 .nasafanrep tala iagabes utiay naki napudihek igab gnitnep tagnas  nenopmoK

 alemal nad remirp alemal uata nemalif aparebeb irad iridret naki gnasni

tapadret remirp alemal hagnet iD .rednukes  talp uata gnalut aynada -  ogalitrak talp

 aguj gnukudnep rutkurts aratnaiD .alemal rutkurts gnukudnem tapad gnay

les isireb gnay taki nagniraj nasipal tapadret -  .harad hulubmep nad kilifonisoe les

 nad irad harad ialpuynem kutnu tapmet nakapurem remirp alemaL  nagnukgnel ek

 ,asrE( )sCGE( kilifinisoe lunarg nad tisofmil tapadret aynmaladid gnay gnasni

 iskefniret naki gnasni igolotapotsih nad lamron naki gnasni igolotsiH .)8002

.01 rabmaG adap nakijasid naitilenep lisah irad iretkab  
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.01 rabmaG  lamroN gnasnI igolotsiH )A( T ,  oN hanaP adna A  allemaL .1 remirP  ;
A  allemaL .2 .rednukeS   .iretkaB iskefnireT gnasnI igolotsiH )B(

 oN hanaP adnaT B .1  amedE  ; B  .2 sisorkeN   ; B  .3 isuF  narasebreP .
004 x  nad  aremac mooz .x2  

 

 adaP rabmaG  01   kutneb naktahilrepmem lamron sam naki isidnok ,)A(

golotsih i n gnasni rednukes allemal nakapmanep nagned ,lamro   ,rutaret nad salej

 .muilehtipe les helo isipalid allemal naakumrep  relipak harad hulubmeP

adret allemalretni aratnaiD .ralip les helo nakhasipid les tap -  adareb gnay lasab les

 hulubmep tapadret remirp allemal hagnet naigab adaP .lasab naigab adap

 kaynab harad relipak malad id ,rednukes allemal ek gnabacreb gnay relipak

 itawoyteS( tisortire les tapadret la te les irad nususret allemaL .)0102 ,. -  les

pe les nad sipit simredi -  les tubesid asaib gnatab kutnebreb gnay gnukudnep les

( gnait les rallip  .)5002 ,otnairI( gnasni ek harad narila gnukudnem gnay )  

       gnay gnasni inkay ,)B( 01 rabmaG nagned kilabret gnidnabreb ini laH

nem tahilret iretkab iskefniret  nagniraj irad tahilret ini laH .nakasurek imalag

 sesorp tilusrepmem aggnihes isuf nad sisorken ,amede imalagnem gnay gnasni

.naki adap naitamek nakbabeynem tapad aynrihka gnay nasapanrep  

A B 

1 

2 

1 

3 

2 
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.01 rabmaG  lamroN gnasnI igolotsiH )A( T ,  oN hanaP adna A  allemaL .1 remirP  ;
A  allemaL .2 .rednukeS   .iretkaB iskefnireT gnasnI igolotsiH )B(

 oN hanaP adnaT B .1  amedE  ; B  .2 sisorkeN   ; B  .3 isuF  narasebreP .
004 x  nad  aremac mooz .x2  

 

 adaP rabmaG  01   kutneb naktahilrepmem lamron sam naki isidnok ,)A(

golotsih i n gnasni rednukes allemal nakapmanep nagned ,lamro   ,rutaret nad salej

 .muilehtipe les helo isipalid allemal naakumrep  relipak harad hulubmeP

adret allemalretni aratnaiD .ralip les helo nakhasipid les tap -  adareb gnay lasab les

 hulubmep tapadret remirp allemal hagnet naigab adaP .lasab naigab adap

 kaynab harad relipak malad id ,rednukes allemal ek gnabacreb gnay relipak

 itawoyteS( tisortire les tapadret la te les irad nususret allemaL .)0102 ,. -  les

pe les nad sipit simredi -  les tubesid asaib gnatab kutnebreb gnay gnukudnep les

( gnait les rallip  .)5002 ,otnairI( gnasni ek harad narila gnukudnem gnay )  

       gnay gnasni inkay ,)B( 01 rabmaG nagned kilabret gnidnabreb ini laH

nem tahilret iretkab iskefniret  nagniraj irad tahilret ini laH .nakasurek imalag

 sesorp tilusrepmem aggnihes isuf nad sisorken ,amede imalagnem gnay gnasni

.naki adap naitamek nakbabeynem tapad aynrihka gnay nasapanrep  

A B 

1 

2 

1 

3 

2 
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.01 rabmaG  lamroN gnasnI igolotsiH )A( T ,  oN hanaP adna A  allemaL .1 remirP  ;
A  allemaL .2 .rednukeS   .iretkaB iskefnireT gnasnI igolotsiH )B(

 oN hanaP adnaT B .1  amedE  ; B  .2 sisorkeN   ; B  .3 isuF  narasebreP .
004 x  nad  aremac mooz .x2  

 

 adaP rabmaG  01   kutneb naktahilrepmem lamron sam naki isidnok ,)A(

golotsih i n gnasni rednukes allemal nakapmanep nagned ,lamro   ,rutaret nad salej

 .muilehtipe les helo isipalid allemal naakumrep  relipak harad hulubmeP

adret allemalretni aratnaiD .ralip les helo nakhasipid les tap -  adareb gnay lasab les

 hulubmep tapadret remirp allemal hagnet naigab adaP .lasab naigab adap

 kaynab harad relipak malad id ,rednukes allemal ek gnabacreb gnay relipak

 itawoyteS( tisortire les tapadret la te les irad nususret allemaL .)0102 ,. -  les

pe les nad sipit simredi -  les tubesid asaib gnatab kutnebreb gnay gnukudnep les

( gnait les rallip  .)5002 ,otnairI( gnasni ek harad narila gnukudnem gnay )  

       gnay gnasni inkay ,)B( 01 rabmaG nagned kilabret gnidnabreb ini laH

nem tahilret iretkab iskefniret  nagniraj irad tahilret ini laH .nakasurek imalag

 sesorp tilusrepmem aggnihes isuf nad sisorken ,amede imalagnem gnay gnasni

.naki adap naitamek nakbabeynem tapad aynrihka gnay nasapanrep  

A B 

1 

2 

1 

3 

2 
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 helo nakbabesid sataid rabmag adap tapadret gnay )1 romon( amedE

ifni  fitatiri tafisreb les naktabikagnem gnay gnasni  malad ek iretkab isartl

 tubesid gnay sigolofrom nahaburep halada ayntabikA .kakgnebmem les aggnihes

 naktabikagnem tujnalreb gnay amedE  .les nakakgnebmep uata amede nagned

les - a sisorken imalagnem letipe les  .)0991 ,akgnA( les naitamek uat  

 licegnem gnay aynitni kutneb nagned iadnatid )2 romon( sisorkeN

 irad ilanekid aguj sisorkeN .)sisiloyrak( gnalih uata rubak ,rasebmem ,)kitonkip(

 nakirebid gnay EH anraw taz pareynem kadit aggnihes amsalpotis ayngnalih

alad  inrakuS( igolotsih taraperp nataubmep sesorp m  ,.la te .)2102  

les adap nakakgnebmep aynada tahilret )3 romon( isuF -  gnasni les

 allemal isgnuf naktabikagnem rednukes allemal isuf aynidajreT .)amede(

lO .negisko nalibmagnep sesorp lah malad uggnagret rednukes  ,uti anerak he

 nahurulesek araces rednukes alemal rutkurts aggnihes utaynem rednukes alemal

 inrakuS( ”nuad“ itrepes kapman  ,.la te  .)2102  

naukalreP irebiD gnaY nakI gnasnI igolotapotsiH narabmaG 3.1.4  

skefniret gnay naki adap ,naitilenep lisah nakrasadreB  iretkab i  .P

 snecseroulf ( kasris nuad rasak kartske nagned namadnerep nakukalid nad  .A

atacirum  huragnepreb adebreb gnay sisod nairebmep awhab nakkujnunem ,)

 nagniraj adap idajret gnay nahilumep takgnit naadebrep padahret atayn tagnas

ej hibel kutnU .gnasni  adap nakijasid naki gnasni nagniraj igolofrom aynsal

.11 rabmaG  



83  
 

 
 

 
.11 rabmaG   irebiD haleT gnay saM nakI gnasnI igolotapotsiH nagniraJ larutkurtS

 mpp 001 sisoD .)C( ,mpp 05 sisoD .)B( ,mpp 0 sisoD .)A( naukalreP

 .isuF .)3( nad sisorkeN .)2( ,amedE .)1( .mpp 051 sisoD .)D( nad

P  narasebre  poksorkim x004 . 

 
 nakrasadreB rabmaG  01  kalrep  kartske sisod nagned D nad C ,B ,A nau

turutreb -  ,mpp 05 ,mpp 0 halada turut 01  nad mpp 0 1 atar ,mpp 05 -  imalagnem atar

 gnay nagniraj nakasurek adebreb y , inka   nakasurek tapadret )A( 11 rabmaG adap

akasurek tapadret )B( 11 rabmaG adap ;isuf nad sisorken ,amede  nad amede n

 nakgnades ;sisorken nad amede nakasurek tapadret )C( 11 rabmaG adap ;isuf

amede nakasurek tapadret )D( 11 rabmaG adap  . P  nagniraj nakasurek esatnesre

ad rasak kartske sisod nahabmanep nagned gnasni  kasris nu  adebreb gnay

iulalem nakkujnutid tapad   adap gniroks ialin lebat  (L  naripma 3 .)  

 iskefniret gnay gnasni nagniraj igolotapotsih adap nakasurek atad sisilanA

 iretkab snecseroulf .P   nuad rasak kartske namadnerep nagned nad kasris  (  .A

atacirum tukireb iagabes halada )  : 

 

 

A 

D C 

B 
1 

3 

1 

2 

1 

3 

2 

1 
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.a  amedE  

id gnay naukalreP nakukal   iskefniid gnay sam naki adap naitilenep amales

 helo  iretkab snecseroulf .P   nuad rasak kartske nagned kasris  ( )atacirum .A  

r lisah nakirebmem ata -  adebreb gnay atar  adap  sam naki gnasni igolotapotsih

 lebaT adap nakijasid gnay 5. 

 . 5 lebaT  atareR gnasnI nagniraJ amedE nakasureK naitileneP lisaH gnirokS  

naukalreP  nagnalU  
latoT  ataR - atar  )±( DS  1 2 3 

A 2.3  0.3  4.3  6.9  02.3  02.0  
B 6.2  8.2  6.2  0.8  76.2  21.0  
C 0.2  8.1  8.1  6.5  78.1  21.0  
D 2.1  4.1  2.1  8.3  72.1  21.0  
( K -) 2.1  0.1  0.1  2.3  70.1  21.0  

latoT  2.01  01  01  2.03  70.01  86.0  
  

 nakrasadreB lebaT  5    ,sataid  nakasurek atarer awhab nakkujnutid tapad

amede   naukalrep adap helorepid hadneret gnay sam naki gnasni nagniraj adap

( D 051   rasak kartske sisod anerak agudid tubesret lah ,)mpp  nuad kasris   gnay

 tapad nakirebid  iskefni ignarugnem aggnihes iretkab nahubmutrep tabmahgnem

aynnagniraj ikiabrepmem upmam sam naki nad naklubmitid gnay  .  nad razcleP

 )9791( dieR   malad  nagneoleoP ,.la te   emsinakem awhab nakhabmanem ,)6002(

o aborkim natabmahgnep  aggnihes les gnidnid kasurem )1( :itupilem lonef hel

 les adap les gnidnid nakutnebmep sesorp tabmahgnem uata sisil naktabikagnem

 gnay amsalpotis narbmem satilibaemrep habugnem )2( ;hubmut gnades gnay

nednem )3( ;les malad irad neirtun narocobek nakbabeynem  ;les nietorp isaruta

 ajrek tabmahgnem arac nagned les malad id emsilobatem metsis kasurem )4(

 nuad malad gnudnakret gnay iretkabitna awaynes sativitkA .relulesartni mizne

 iretkab iskefni nakhubmeynem nad tabmahgnem upmam itkubret kasris

 snecseroulf.P  adap  .sam naki  kartske nairebmep huragnep iuhategnem kutnU
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 nuad rasak kasris  ( atacirum .A )  nakasurek padahret  amede  gnasni nagniraj adap

 lebaT adap nakijasid gnay magar kidis iju nakukalid 6  .  

 .6 lebaT saM nakI gnasnI amedE gniroks magaR kidiS  

 kidiS
magaR  bD  KJ  TK  gnutiH F  %5F  %1F  

naukalreP  3 75.6  91.2  **005.901  70.4  95.7  
kacA  8 61.0  20.0     
latoT  11  37.6       atayN tagnaS adebreB : ** nagnareteK  

 
 ,%1F nad %5F > gnutih F lisah awhab nakkujnunem 6 lebaT adaP

 kartske nairebmep awhab nakatakid tapad aggnihes ( kasris nuad rasak  .A

atacirum  adap amede nakasurek padahret atayn tagnas huragnepreb )

 iretkab iskefniid gnay sam naki gnasni igolotapotsih snecseroulf .P  aggniheS .

 atayN adeB( TNB iju nakukalid ,naukalrep pait naadebrep iuhategnem kutnu

sid gnay )licekret .7 lebaT adap nakija  

 .7 lebaT saM nakI gnasnI igolotapotsiH amedE gnirokS TNB ijU  

 atareR
naukalreP  72.1=D  78.1=C  76.2=B  02.3=A  isatoN  

72.1=D  - - - - a 
78.1=C  **06.0  - - - b 
76.2=B  **04.1  **08.0  - - c 
02.3=A  **39.1  **03.1  **35.0  - d 

 atayn tagnas adebreb = ** ; atayn adebreb = * : nagnareteK  
 

 amede imalagnem gnay nagniraj nakasurek kutneb tahilret ,7 lebaT adaP

 ,sam naki gnasni adap nagniraj nahabureP .d nad c ,b ,a isaton nagned iadnatid

asak kartske sisod nahabmanep helo ihuragnepid  gnay sisoD .kasris nuad r

 adebreb gnay nagniraj nahilumep takgnit ihuragnepmem naka aguj adebreb

 awhab ,)9002( nagnaM naataynrep nagned iauseS .gniroks ialin helo nakkujutid

 halada tabo kutnu gnitnep narepreb gnay kasris aimik nagnudnak utas halas

ionovalf  nad rednukes tilobatem utas halas nakapurem dionovalF .d

 sisetnisotof sesorp helo ihuragnepid namanat nuad adap aynnaadarebek

 malaD .dionovalf gnudnagnem kaynab ulalret muleb adum nuad aggnihes
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bes gnusgnal araces narepreb tapad dionovalf ,susak nakaynabek  kitoibitna iaga

 otorbuS( suriv uata iretkab itrepes emsinagro isgnuf ugnaggnem arac nagned

 laimonylop iju nakukalid akam nopser iju iuhategnem kutnU .)6002 ,ortupaS nad

.21 rabmaG adap nakijasid gnay lanogohtro  

 
  .21 rabmaG  sisoD aratnA nagnubuH kifarG  nakasureK gnirokS ialiN nagned

.saM nakI gnasnI amedE  

 
 kartske sisod aratna nagnubuh awhab iuhatekid tapad sataid kifarg adaP

 ,kilabret gnidnabreb gnasni adap amede nakasurek nagned kasris nuad rasak

kam kasris nuad rasak kartske sisod iggnit nikames utiay  gnasni nakasurek ialin a

 = y naamasrep naktapadid nad ,hadner nikames amede -  gnay 42,3 + x2310,0

R( isanimreted neisifeok ialin ikilimem 2  sisod awhab nakkujnunem 9079,0 inkay )

 nakasurek esatneserp padahret huragnepreb nakirebid gnay kasris rasak kartske

ni  nagned iauses aguj ini laH .1 itakednem aynialin anerak amede gnas

 awhab ,)4102( onowrasnahtanoJ naataynrep  tapad iserger ledom nasarelesek

R ialin nakanuggnem nagned nakgnaretid 2
 ,  tubesret ialin raseb nikames utiay

 ialin akiJ .kiab nikames ledom akam  nikames iserger ledom akam 1 itakednem

R ialiN .kiab 2
  ialin )2 ,fitisop ulales )1 :aynaratnaid kitsiretkarak iaynupmem

R2
 R ialin akiJ .1 rasebes lamiskam 2

  gnay naiausesek itrareb 1 rasebes

 = y - 42,3 + x2310,0
9079,0 = ²R

0

5,0

1

5,1

2

5,2

3

5,3

4

0 02 04 06 08 001 021 041 061

)
%( a

medE

)mpp( sisoD

AMEDE
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kgnaretid tapad Y lebairav malad isairav hurules aynitrA .anrupmes  ledom helo na

r akij aynkilabeS .iserger 2  aratna reinil nagnubuh ada kadit akam ,0 nagned amas

.Y nad X  

.b  sisorkeN  

 iskefniid gnay sam naki adap naitilenep amales nakirebid gnay naukalreP

 iretkab snecseroulf .P  ( kasris nuad rasak kartske nagned atacirum .A  )

m atar lisah nakirebme -  sam naki gnasni igolotapotsih padahret adebreb gnay atar

.8 lebaT adap nakijasid gnay  

 .8 lebaT gnasnI nagniraJ sisorkeN nakasureK natamagneP lisaH gnirokS atareR  

naukalreP  nagnalU  
latoT  ataR - atar  )±( DS  1 2 3 

A 8.2  8.2  0.3  6.8  78.2  21.0  
B 2.2  8.2  6.2  6.7  35.2  13.0  
C 2.2  0.2  8.1  0.6  00.2  02.0  
D 4.1  6.1  6.1  6.4  35.1  21.0  
( K -) 0.1  2.1  0.1  2.3  70.1  21.0  

latoT  6.9  4.01  01  03  01  78.0  
       

 sisorken nakasurek atarer awhab nakkujnutid tapad ,8 lebaT nakrasadreB

 051( D naukalrep adap helorepid hadneret gnay sam naki gnasni nagniraj adap

 tubesret lah ,)mpp  rasak kartske sisod anerak agudid kasris nuad   nakirebid gnay

 tapad  nahubmutrep tabmahgnem  gnay iskefni ignarugnem aggnihes iretkab

.aynnagniraj ikiabrepmem upmam sam naki nad naklubmitid   kasris nuaD

 awaynes iagabes tubesid gnay awaynes utaus gnudnagnem sninegoteca  loneF .

 sugug utas halas nakapurem  ninegoteca  emsinakeM .iretkabitna tafisreb gnay

 gnidnid nakrucnahgnem nagned halada iretkab gnareynem malad lonef awaynes

 idajret aggnihes iretkab irad les nietorp )napadnegnep( isatipiserp nad les

nawamreH( tubesret emsinagroorkim irad isgnuf nalagagek nad isalugaok   nad

 .)3102 ,onoskaL iuhategnem kutnU   nuad rasak kartske nairebmep huragnep
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( kasris atacirum .A )  nakasurek padahret sisorken   nakukalid gnasni nagniraj adap

lebaT adap nakijasid gnay magar kidis iju  9  .  

.9 lebaT  saM nakI gnasnI sisorkeN gnirokS magaR kidiS  

 kidiS
magaR  bD  KJ  TK  gnutiH F  %5F  %1F  

naukalreP  3 11.3  40.1  **988.52  70.4  95.7  
kacA  8 23.0  40.0     latoT  11  34.3       atayN tagnaS adebreB : ** nagnareteK  

 
 ,%1F nad %5F > gnutih F lisah awhab nakkujnunem ,9 lebaT adaP

 awhab nakatakid tapad aggnihes ( kasris nuad rasak kartske nairebmep  .A

atacirum  adap sisorken nakasurek padahret atayn tagnas huragnepreb )

 iretkab iskefniid gnay sam naki gnasni igolotapotsih .snecseroulf .P   aggniheS

eT atayN adeB iju nakukalid ,naukalrep pait naadebrep iuhategnem kutnu  licekr

.01 lebaT adap nakijasid gnay )TNB(  

 .01 lebaT saM nakI gnasnI igolotapotsiH sisorkeN gnirokS TNB ijU  

 atareR
naukalreP  35.1 =D  00.2 =C  35.2 =B  78.2 =A  isatoN  

35.1 =D  - - - - A 
00.2 =C  *74.0  -  - B 
35.2 =B  **00.1  *35.0  - - cb  
78.2 =A  **33.1  **78.0  33.0 **  - dc  

 atayn tagnas adebreb = ** ; atayn adebreb = * : nagnareteK  
 

 imalagnem gnay nagniraj nakasurek kutneb tahilret ,01 lebaT adaP

 D naukalrep itrareb ini laH .dc nad ,cb ,b ,a isaton nagned iadnatid gnay sisorken

 C naukalreP adap ,ipateT  .A nad ,B ,C naukalrep nagned atayn tagnas adebreb

 naukalrep nagned atayn adebreb  naukalrep nagned atayn tagnas adebreb nad B

 .A naukalrep nagned atayn adebreb B naukalrep adap ,numaN .A  

 nahabmanep helo ihuragnepid ,sam naki gnasni adap nagniraj nahabureP

 ihuragnepmem naka aguj adebreb gnay sisoD .kasris nuad rasak kartske sisod

 iauseS .gniroks ialin helo nakkujutid adebreb gnay nagniraj nahilumep takgnit

m lonefilop nad dionovalF tapadnep  lonef nanurut ,lonef awaynes nakapure
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 isalugaok nad isarutaned arac nagned natkefnisid nad kitpesitna iagabes ajrekeb

nietorp skelpmok kutnebret hadner isartnesnok adaP .iretkab les nietorp -  lonef

 itukiid ,naiarurep imalagnem areges nad hamel nataki nagned  lonef isartenep

 radak adaP .nietorp isarutaned atres isatipiserp nakbabeynem nad les maladek

 imalagnem narbmem les nad les nietorp isalugaok nakbabeynem lonef iggnit

 tapad ,les narbmem satilibaemrep habugnem tapad aguj lonef nanuruT .sisil

obek naklubminem  iretkab aggnihes laisnesse gnay les neutitsnok naroc

 7891 ,enrobraH( naitamek imalagnem  malad  iraS  ,.la te .)0102   iuhategnem kutnU

 rabmaG adap nakijasid gnay lanogohtro laimonylop iju nakukalid akam nopser iju

.31  

 
 .31 rabmaG  sisoD aratnA nagnubuH kifarG  nakasureK gnirokS ialiN nagned

.saM nakI gnasnI sisorkeN  

 
 kartske sisod aratna nagnubuh awhab iuhatekid tapad sataid kifarg adaP

 ,kilabret gnidnabreb gnasni adap sisorken nakasurek nagned kasris nuad rasak

sris nuad rasak kartske sisod iggnit nikames utiay  gnasni nakasurek ialin akam ka

 = y naamasrep naktapadid nad ,hadner nikames sisorken -  gnay 19,2 + x1900,0

R( isanimreted neisifeok ialin ikilimem 2  sisod awhab nakkujnunem 6998,0 inkay )

 = y - 3319,2 + x1900,0
6998,0 = ²R

0

5,0

1

5,1

2

5,2

3

5,3

0 02 04 06 08 001 021 041 061

)
%( sisorke

N

)mpp( sisoD

sisorkeN
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rek esatneserp padahret huragnepreb nakirebid gnay kasris rasak kartske  nakasu

 aneemayajiV naitilenep iraD .1 itakednem aynialin anerak sisorken gnasni la te  .

 iggnit hibel gnay lonef nagnudnak ikilimem kasris nuad awhab iuhatekid ,)3102(

 kasris nuad nad %gm 82,431 rasebes kasris nuad lonef nagnudnaK .aynijib irad

ayad ikilimem   .nial gnay naigab nakgnidnabid mumiskam gnilap iretkab tabmah

 ,diolakla itrepes aynnial fitkaoib nagnudnak ikilimem aguj kasris nahubmuT

 nad dionepret ,ninnat ,ninopas ,nietorp ,adisokilg ,tardihobrak ,dionovalf

.enoniuqarhtna  

.c  isuF  

akirebid gnay naukalreP  iskefniid gnay sam naki adap naitilenep amales n

 iretkab snecseroulf .P  ( kasris nuad rasak kartske nagned atacirum .A  )

atar lisah nakirebmem -  sam naki gnasni igolotapotsih padahret adebreb gnay atar

.tukireb iagabes 11 lebaT adap nakijasid gnay  

 .11 lebaT gnasnI nagniraJ isuF nakasureK natamagneP lisaH gnirokS atareR  

naukalreP  nagnalU  
latoT  ataR - atar  )±( DS  1 2 3 

A 0.3  2.3  0.4  2.01  04.3  35.0  
B 6.2  2.3  8.2  6.8  78.2  13.0  
C 2.2  4.2  2.2  8.6  72.2  21.0  
D 0.1  2.1  0.2  2.4  04.1  35.0  
( K -) 6,1  0.1  0.1  6.3  02.1  53.0  

latoT  4.01  11  21  4.33  41.11  48.1  
 

 isuf nakasurek atarer awhab nakkujnutid tapad ,11 lebaT nakrasadreB

 051( D naukalrep adap helorepid hadneret gnay sam naki gnasni nagniraj adap

( kasris rasak kartske sisod anerak agudid tubesret lah ,)mpp  .A atacirum  gnay )

 iretkab iskefniid halet gnay sam naki itabognem tapad nakirebid .snecseroulf .P  

 )5991( anrawsinaG turuneM malad   irsatamreP  .la te )3102( lf ,  dionova

 ,mosorkim ,iretkab les gnidnid satilibaemrep nakasurek aynidajret nakbabeynem

bes mososil nad  aratna iskaretni lisah iaga  dionovalf  ,iretkab AND nagned  ninat
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 aggnihes les narbmem uata les gnidnid nakturekgnem tapad agudid

 ,iridnes uti les satilibaemrep uggnaggnem  ninopas  kopmolek malad kusamret

 les narbmem satilibaemrep uggnaggnem gnay iretkabitna  gnay ,aborkim

 iagabreb aynraulek nakbabeynem nad les narbmem nakasurek naktabikagnem

 aditoelkun ,taelkun masa ,nietorp utiay aborkim les malad irad gnitnep nenopmok

nial nad -  ,nial  diolakla  gnay emsinakeM .iretkabitna iagabes naupmamek ikilimem

alada agudid  nakilgoditpep nusuynep nenopmok uggnaggnem arac nagned h

 nad hutu araces kutnebret kadit les gnidnid nasipal aggnihes ,iretkab les adap

 iuhategnem kutnU .)1991 ,nosniboR( tubesret les naitamek nakbabeynem

( kasris nuad rasak kartske nairebmep huragnep um .A atacir  nakasurek padahret )

 21 lebaT adap nakijasid gnay magar kidis iju nakukalid gnasni nagniraj adap isuf

 .ini tukireb  

.21 lebaT  saM nakI gnasnI isuF gnirokS magaR kisiS  

magaR kidiS  bd  KJ  TK  gnutiH F  %5F  %1F  
naukalreP  3 26.6  12.2  **742.31  70.4  95.7  

kacA  8 33.1  71.0     
latoT  11  57.4       atayN tagnaS adebreB : ** nagnareteK  

 
 ,%1F nad %5F > gnutih F lisah awhab nakkujnunem ,21 lebaT adaP

( kasris nuad rasak kartske nairebmep awhab nakatakid tapad aggnihes  .A

atacirum  igolotapotsih adap isuf nakasurek padahret atayn tagnas huragnepreb )

 iretkab iskefniid gnay sam naki gnasni snecseroulf .P  kutnu aggniheS .

 )licekret atayN adeB( TNB iju nakukalid ,naukalrep pait naadebrep iuhategnem

.31 lebaT adap nakijasid gnay  

.31 lebaT  saM nakI gnasnI igolotapotsiH isuF gnirokS TNB ijU  

 atareR
naukalreP  04.1 =D  72.2 =C  78.2 =B  04.3 =A  isatoN  

04.1 =D  - - - - A 
72.2 =C  **78.0  - - - bA  
78.2 =B  **74.1  06.0 sn  - - cB  
04.3 =A  **00.2  **31.1  35.0 sn  - dC  
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 ; atayn tagnas adebreb = ** ; atayn adebreb = * : nagnareteK sn   adebreb kadit =
atayn  

 
 imalagnem gnay nagniraj nakasurek kutneb tahilret tapad ,31 lebaT adaP

 adebreb D naukalrep itrareb ini laH .dc nad ,cb ,ba ,a isaton naktapadid isuf

 nagned atayn  nad ,B naukalrep nagned atayn tagnas adebreb nad C naukalrep

 adebreb nad B naukalrep nagned atayn adebreb C naukalreP adap ,ipateT  .A

 atayn adebreb B naukalrep adap ,numaN .A naukalrep nagned atayn tagnas

isod awhab agudid tubesret laH .A naukalrep nagned  tapad adebreb gnay s

 naki gnasni adap nagniraj isuf nakasurek esatnesrep naadebrep nakbabeynem

 nad sisod awhab )8002( ijdaR nad atimraH naataynrep nagned iauseS .sam

 nad kiskot sisod helorepid tapad aggnihes ,pukuc surah sisod kopmolek halmuj

b kadit sisod  laimonylop iju nakukalid akam nopser iju iuhategnem kutnU .kefere

.41 rabmaG adap nakijasid gnay lanogohtro  

  
 .41 rabmaG  isuF nakasureK gnirokS ialiN nagned sisoD aratnA nagnubuH kifarG

.saM nakI gnasnI  

na nagnubuh awhab iuhatekid tapad sataid kifarg adaP  kartske sisod arat

 utiay ,kilabret gnidnabreb gnasni adap isuf nakasurek nagned kasris nuad rasak

 gnasni nakasurek ialin akam kasris nuad rasak kartske sisod iggnit nikames

 = y naamasrep naktapadid nad ,hadner nikames amede -  gnay 74,3 + x2310,0

 = y - 3374,3 + x2310,0
2128,0 = ²R

0

1

2

3

4

5

0 02 04 06 08 001 021 041 061

)
%( isuF

)mpp( sisoD

isuF
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in ikilimem R( isanimreted neisifeok ial 2  sisod awhab nakkujnunem 2128,0 inkay )

 nakasurek esatneserp padahret huragnepreb nakirebid gnay kasris rasak kartske

 nagned iauses aguj ini laH .1 itakednem aynialin anerak amede gnasni

 naataynrep hab )4102( ogacihcidianuJ irad  aw  erauqS R R( 2  tubesid gnires )

 ;iserger naamasrep irad nakiabek rukugnem inkay ,isanimreted neisifeok nagned

 takiret lebairav malad latot isairav esatnesrep uata isroporp nakirebmem utiay

R ialiN .sabeb lebairav helo naksalejid gnay 2  0 aratnaid katelret –  nad ,1

R akij kiab hibel nakatakid ledom nakococek  2 .1 itakednem nikames  

 
gnajnuneP retemaraP 2.4  

sinilK alajeG 1.2.4  

 utauses alages halada naki tikaynep awhab nakataynem ,)5002( ontijarP

uam gnusgnal araces kiab ,naki adap nauggnag naklubminem tapad gnay  nup

 ,nial emsinagro helo nakbabesid tapad naki padahret nauggnaG .gnusgnal kadit

 .naki napudihek gnajnunem gnaruk gnay nagnukgnil isidnok nupuam nakap

 lisah nakapurem malok id naki tikaynep nagnares aynlubmit naikimed nagneD

tna isares kadit gnay iskaretni  emsinagro nad nagnukgnil isidnok ,naki ara

 aggnihes ,serts naki nakbabeynem tapad ini iauses kadit gnay iskaretnI .tikaynep

 hadum aynrihka nad hamel idajnem aynikilimid gnay irid nanahatrep emsinakem

.tikaynep gnaresret  

p nakukalid sinilk alajeg natamagneP ek irah ada -  nakI .)51 rabmaG( 7

 adebreB .tikas naki sinilk alajeg aynada kadit nakkujnunem fitagen lortnok

 iretkab iskefniid halet gnay iju naki nagned  snecseroulf .P  nakkujnunem gnay

gnih harem kapmat mulukrepo )A( :utiay tikas naki sinilk alajeg iagabreb  ag

 )C( ,roke ratikes id akul nad harem kacreb lucnum )B( ,gnasni adap naharadnep

 nakgnadeS .kisis ayngnalih nad kasur )D( ,rasebmem atam nad sipireg roke
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 rages / harem hibel anrawreb gnay tahes gnasni kapman )E( rabmaG adap

lrepmem gnay )F( rabmaG adapirad .hitup hibel uata tacup gnasni naktahi  

 
A 

 
B 

 
C 

 
  D 

 
E 

 
F 

 
(K -) 
 

  .51 rabmaG ek irah adap sam naki sinilk alajeG -  ; mpp 0 sisod nairebmeP )A( .7

 )D( ; mpp 001 sisod nairebmeP )C( ; mpp 05 sisod nairebmeP )B(

 )E( ; mpp 051sisod nairebmeP  ; iskefniret gnasnI )F( ; tahes gnasnI

(K( - fitagen lortnoK ))  
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 kartske nairebmep awhab iuhatekid tapad naitilenep lisah nakrasadreB

( kasris nuad rasak atacirum .A  gnilap lisah nakkujnunem mpp 051 sisod nagned )

nagnem kasris nuaD .nahubmeynep malad lkiabret  gnay awaynes utaus gnud

 awaynes iagabes tubesid sninegoteca  sugug utas halas nakapurem loneF .

 ninegoteca  malad lonef awaynes emsinakeM .iretkabitna tafisreb gnay

 isatipiserp nad les gnidnid nakrucnahgnem nagned halada iretkab gnareynem

ietorp )napadnegnep(  nalagagek nad isalugaok idajret aggnihes iretkab irad les n

.)3102 ,onoskaL nad nawamreH( tubesret emsinagroorkim irad isgnuf  

riA satilauK 2.2.4   

uhuS .a  

 )7 naripmal( naarahilemep amales uhus narukugnep lisah nakrasadreB

52 aratna rasikreb 0 - 6,72  0  ini laH .lamron narasik malad hisam tubesret ialiN .C

 ,namuriahK tapadnep iauses la te  kutnu nakhutubid gnay uhus awhab ,)8002( .

52 aratna halada sam naki napudihek - 03 0 .C  

 .b negordyH fo laitnetoP  )Hp(  

( namasaek tajared narukugnep lisaH  negordyH fo laitnetoP  amales )Hp /

46,6 aratna rasikreb )8 naripmal( naarahilemep -  hisam tubesret ialiN .10,8

 utiay ,)9002( idroK naataynrep nagned iauses ,lamron narasik malad kusamret

5,6 narasik adap halada nariarep ayadidub kutnu iauses gnay Hp - .0,9  

 .c )OD( turalreT negiskO  

 )9 naripmal( naarahilemep amales )OD( turalret negisko narukugnep lisaH

 50,4 aratna rasikreb –  ,lamron narasik malad hisam tubesret ialiN .l/gm 08,6

negisko nagnudnak )5002( otnairI turunem anerak   tapad gnay muminim turalret

 amiretid pudih kutnu naki seiseps raseb naigabes   nad mpp 3 halada kiab nagned

.)9002 ,idroK( mpp 7 lamiskam  
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NARAS NAD NALUPMISEK  .5  

nalupmiseK 1.5  

naitilenep lisah nakrasadreB   natabognep awhab naklupmisid tapad akam

 nuad kartske nagned ( kasris atacirum .A )  padahret huragnep nakirebmem

( sam naki gnasni igolotapotsih narabmag C c . oipra  .L .)   naitilenep lisah iraD

abret gnay sisod naukalrep nakanuggnem i  tahilid sam naki natabognep malad k

( D sisod adap inkay gnasni nagniraj nakiabrep irad 1 od adap anerak ,)mpp 05  sis

1  ,sam naki gnasni nagniraj nahilumep tapecrepmem tapad mpp 05  nad  ialin

 ,licek gnilap nakasurek gnirocs atres  rutkurts  aynnagniraj  nem itaked   adap

.lamron gnay gnasni nagniraj  

  
naraS 2.5  

itilenep nakukalem kutnu naknarasid ,naitilenep lisah nakrasadreB  hibel na

 nuad kartske lamitpo sisod ianegnem tujnal ( kasris atacirum .A )  kutnu

 iskefniid gnay sam naki natabognep snecseroulf .P   alup tapad atres

 kutnu nakanugid tapad gnay aynnial tabo namanat nakanuggnem  natabognep

naki   iskefniid gnay .snecseroulf .P  
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AKATSUP RATFAD  

.mlh 701 .gnudnaB .uraB raniS .VC .taraD nanakireP .6891 .M ,rajhcA  
 

 .0991 .L.S akgnA  hsiftaC gniklaW ehT fo ygolohtaP ehT  sucartab sairalC  ,)L(
 htiW yllaenotirepartnI detcefnI alihpordyh sanomoreA .  seirehsiF naisA

ecneicS 343 . - h 153 .ml  
 

 .nakI adaP tikayneP babeyneP iretkaB .2102 ,suomynonA imi//:ptth -
iretkab/11/2102/moc.topsgolb.ajgoj - babeynep - tikaynep - adap - lmth.naki  .

iraurbeF 31 adap seskaiD  .4102  
 

tafiS .7002 .hazizA .N ,inaduyraM .S.M.Y ,.T ,otnayiwrA -  kipitoneF tafiS
neseroulf sanomoduesP  tacniL tikayneP itayaH nailadnegneP aisnegA ,

 2 romoN 8 emuloV satisrevidoiB .gnuggnameT uakabmeT adap
2141:NSSI - 741 .X330 -  .mlh 151   

 
 .A nad K.C.A ,ilneB  .8002 .lukzO  aipaliT eliN fo erusopxE ainommA lahtelbuS

 edicitseP .yendiK dna reviL ,lliG no tceffE )sucitolin simorhcoerO(
 erehpsomehC .ygoloisyhP dna yrtsimehcoiB )8002( 27  . 5531 -  8531

.mlh  
 

,onoyhaC  .B  .1002  ayadiduB  nakI  id  nariareP  mumU . ygoY .suisinaK  .atraka
.mlh86  

 
 .idaP .kasriS nuaD !biajA taisahK .3102 .itawamreH .R nad ,.C .A .H ,iweD

.mlh 041 .gnalaM  
 

 nakI adaP totO naD susU ,gnasnI igolotapotsiH narabmaG .8002 .M .E ,asrE
( riajuM sucibmassom simorhcoerO  .ispirkS .rogoB aepmaiC hareaD id )
.mlh 66  

 
 .9002 .firayS ,izuaF rotkaF - nahubmutreP ihuragnepmeM gnaY rotkaF  iretkaB  .

rotkaf/gat/moc.sserpdrow.izuaffirays//:ptth - rotkaf - gnay - ihuragnepmem -
nahubmutrep - /iretkab .4102 iraurbeF 31 adap seskaiD .  

 
 akeniR .nanakireP kinkeT nagnabmegneP rasaD .nakI igoloisiF .4002 .Y ,ayajuF

lh 971 .atrakaJ .atpiC .m  
 

 rabmaG .4102 .egami elgooG  .snecseroulf sanomoduesP
moc.segamielgoog.www .4102 iraurbeF 21 adap seskaiD .  

 
( kasriS nuaD iskartskE .3102 .onoskaL .H nad .P .G ,nawamreH  atacirum .A  ).L

 .lonatE turaleP nakanuggneM irtsudnI nad aimiK igolonkeT lanruJ  .
2 111:)2( - .mlh 511  

 
 .sserP ytisrevinU adaM hajaG .ietsoeleT nakI igolotaP .5002 .A ,otnairI

.mlh 652 .atrakaygoY  
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 .isergeR ledoM .4102 .onowrasnahtanoJ moc.sserpdrow.onowrasnahtanoj//:ptth  .
.4102 ieM 41 laggnat adap hudnuiD  

 .lecxE irad isergeR tuptuO imahameM .4102 .ogacohcidianuJ
moc.sserpdrow.ogainahcidianuj//:ptth  . D 1 laggnat adap hudnui  ieM 3

.4102  
 

 .2002 .S.B ,ayalikkaK etisarap airalam rof noitanimaxe raems larehpireP  .  .S.B .rD
.etiS beW airalaM s’ayalikkaK  206 :)8(43 - 806  .mlh  

 
.9002 .anaidrA ,akitraK  iretkaB nagnabmegneP nad isarolpskE kinkeT

snecseruolf sanomoduesP .mlh 81 .  
 

 araceS saM nakI ayaD iduB .8002 .idanuG .B nad adneduS .D ,.namuriahK
.mlh 001 .atrakaJ .akatsuP aidemorgA .fisnetnI  

 
  .4991 .irS ,itainsuhK  maloK riA malaD negotaP iretkaB nagnudnaK isakifitnedI

( saM nakI adaP idajreT gnaY iskefnI isneukerF naD  sunirpyC oipraC  .)
.mlh 72 .aggnalriA .vinU  

 
 akeniR tibreneP .nakI tikayneP nad amaH nagnaluggnaneP .4002 .H .G .M ,idroK

.mlh 091 .atrakaJ .araskaidA aniB tibreneP nad atpiC  
 

-------------------  .itkaB aytidA artiC TP .audeK ukuB nariareP ayadiduB .9002 .
9 .gnudnaB .mlh 46  

 
 .7002 .llehctiM .N .R ,otsuaF .N ,sabbA .K .A ,.V ,ramuK  cisaB snibboR

 .noitidE thgiE .ygolohtaP .mlh 51 .aihpledalihP :.cnI ,reiveslE srednuaS  
 

 .5002 .nairdA ,relwaL  .sehsiF ni aisalprepyH
 .aisalprepyH_relwaL/tnemeganam/selcitra/moc.selcitrauqa.www//:ptth

lmth .4102 iraurbeF 21 adap seskaiD .  
 

 .adasreP onifarG ajaR .TP .muirotarobaL id aborkiM sisilianA .4991 .W .B ,yaL
.mlh 861 .atrakaJ  

 
aD .I nad .S.D ,anamseL  .0002 .nawamr relupoP rawaT riA saiH nakI ayadiduB  .

.mlh 08 .atrakaJ .ayadawS rabeneP  
 

 .9002 .Y ,nagnaM reknaK isatagneM naD hagecneM taheS isuloS  aidemorgA .
.mlh 67 .atrakaJ .akatsuP  

 
 .saM nakI adaP tikayneP naD amaH iadapsaW .9002 .R ,idayluM

iadapsaw/11/9002/moc.topsgolb.mocisadrebinatep//:ptth - amah - nad -
tikaynep - adap - lmth.naki .4102 teraM 3 adap seskaiD .  

 
kateC .naitileneP edoteM .9002 ,.M ,rizaN  .aisenodnI ailahG tibreneP ,hujutek na

.mlh 122 ,221 ,36 ,45  
 

 kinkeT .7002 .atikaW .K nad ariflaS .C .D .P ,.nanhaB .M ,.itutsA .I ,.N ,oroginaP
rasaD saltA nad igolotsiH rasaD -  ialaB .nakI igolotapotsiH rasaD

anoitanretnI napaJ nad ibmaJ rawaT riA ayadiduB  .ycnegA noitarepoC l
.mlh 77  
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 .3102 .imtahaM .H ,gnuseB .K .N I ,.A .A .A .G ,irasatamreP  tabmaH ayaD
 iretkaB nahubmutreP padahreT kasriS nuaD nasareP  .iloC aihcirehcsE

1032 : nssI -  .8487 I sunireteV sucideM aisenodn   261 : )2(2 3102 -  961
.mlh  

 
 .7991 .F ,evetS ,yrreP  fo slliG eht ni noitcnuF dna erutcurtS :lleC edirolhC ehT

.sehsiF retawhserF  fo weiveR launnA   .ygoloisyhP 523 :95 loV - .mlh 743  
 

 sativitkA .6002 .nasuS .N .M nad hamlaS .S ,alamoK .I ,luriahC ,.M ,nagneoleoP
 aimikotiF nad aborkimitnA  ranimeS .tabO namanaT aparebeB irad

 .renireteV nad nakanreteP igolonkeT lanoisaN
 .fdp.64_742/stnemhcatta/gne/di.og.natped.gnabtil.tevtilabb//:ptth

.4102 teraM 5 laggnat adap seskaiD  
 

B satisrevinU .nakI tikayneP nad tisaraP hailuK tatkiD .5002 .A ,ontijarP  .ayajiwar
.mlh 401 .gnalaM  

 
 .1102 .ivoN ,irasatinarP ( kasriS .L atacirum anonnA )  . ivon//:ptth -

kasris/80/1102/moc.topsgolb.igoloib - anonna - atacirum - lmth.l  seskaiD .
.4102 iraurbeF 31 adap  

 
 .1102 .D .E .F ,ezonQ .ps sanomoduesP  

golb/01/1102/moc.topsgolb.ezonqildaf//:ptth - op lmth.ts  adap seskaiD .
.4102 iraurbeF 21  

 
 upareK nakI susU naD gnasnI nagrO igolotapotsiH sisilanA .8002 .S .T ,I’azaR

( rupmuL sedioloc sulehpenipE ( tuaL rimahK irebid gnay ) tsaeY eniraM  )
.mlh 59 .siseT .nalumitsonummI iagabeS  

  
sakE .D .A nad .S ,itnayiduR  .9002 .ira  naD nahubmutreP  etaR lavivruS  saM nakI

( nniL oipraC sunirpyC  tnegeR adisitseP isartnesnoK iagabreB adaP )
 93 .9002 ,1 .oN ,5 .loV nanakireP ketniaS lanruJ .G 3,0 – .mlh 74  

 
 .3102 .itnatuS .N .R ,anaidruN ,.S osotnaS lonatE kartskE sativitkefE ijU   nuaD

( kasriS .L ataciruM anonnA  nahubmutreP padahreT )  snacibla adidnaC
054 talosI -  araceS vS  .ortiV nI .mlh 11  

 
 nahubmutreP .0102 .oitesarP .B .A nad ,tajdarduS .A ,onesarP .O ,.A ,artupaS
 satinilasreB kabmaT adaP arahilepiD gnaY saM nakI niartS aparebeB

R 97 .0102 rutlukauka igolonket isavoni muroF gnidisorP .hadne -  08
.mlh  

 
 .3102 .osotnaS .P nad ,nisuraM .N ,.M .H ,artupaS  nad gnasnI sigolotsiH rutkurtS

( gnasA nakI nibolgomeH radaK  iitlessah sulihcoetsO  uanaD id )V.C
 .taraB aretamuS ,uajninaM nad karakgniS  satisrevinU igoloiB lanruJ

( saladnA .AU .oiB .J  )2(2 ) – 3032 : NSSI( 3102 inuJ -  2612 -  :.)TFARD
831 -  .mlh 441  

 
 asufnI iretkabitnA sativitkA ijU .0102 .inaruN .H .L ,hannajD .N .S ,.D .Y ,iraS

( kasriS nuaD .L ataciruM anonnA  padahreT ortiV nI araceS )
suerua succocolyhpatS   naD 32952 cctA iloc aihcirehcsE   81253 cctA

 ,3 .oN 4 .loV saM seK .aynsipiT sipaL ifargotamorK liforP atreS
 441 : 0102 rebmetpeS – .mlh 932  
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 kanaleB nakI itaH igolotapotsiH idutS .2102 .atilruN nad kiwA .H .D ,.A ,itawoyteS
ahpec liguM(  .ojraodiS oolA iagnuS arauM iD )sul  ketsiR lanruJ

rutlukaukA 22 : )1(2 . - .mlh 92  
 

 tisofmiL aimikotisonumI naaskiremeP sisongaiD ialiN .5002 .W ,iradnawsiS
 adaP mosomorK sisilanA nakgnidnabiD ipeT haraD supA naaideS

x eligarF amordniS naaguD nagneD atiredneP .  satisrevinU .siseT
.mlh 47 .gnarameS orogenopiD  

 
 .6002 .H ,ortupaS nad .A ,otorbuS tumeS gnaraS nagneD tikayneP rupmeG  .

.mlh 58 .atrakaJ .ayadawS rabeneP  
 

 .7002 .K gnanaD nad ,S nawamreH ,otnamradeoS ,K itajuS  anugreB nahubmuT
aisenodnI eK gnabtiL nadaB . 51 ,atrakaJ .nanatuh - .mlh 92  

 
 naanuggneP naijaK .2102 .maysruN .H ,hcutfaM ,inrakuS nicaxolforpiC   padahreT

( aitoB nakI itaH nad gnasnI igolotsiH  ,suhtnacarcam aitoB  )rekeelB
 iretkaB iskefniiD gnay alihpordyh sanomoreA  2 .loV .icS efiL .pxE .J .

2 NSSI .1.oN 780 - .mlh 21 .2582  
 

 .otisraT tibreneP .rasaD haimlI naitileneP ratnagneP .8991 .W ,damhcaruS
.mlh 811 .gnudnaB  

 
 rutkurtS padahreT muimdaK nairebmeP tukA huragneP .5002 .itawolisuS
 .gnarameS iregeN .vinU .ispirkS .gnednaB nakI gnasnI imotanaorkiM

.mlh 77  
 

aT  .1102 .S ,nanubm  .lanosidarT tabO namanaT idepolkisnE  ,akideM airetaM
74 .atrakaJ - .mlh 86  

 
 .1102 .M ,ayajiW A iskartskE ninegoteca suoecanonn  ( kasriS nuaD iraD  anonnA

L ataciruM reknakitnA fitkaoiB awayneS iagabeS ).  satlukaF ispirkS .
 idutS margorP kinkeT  .aisenodnI satisrevinU sesorpoiB igolonkeT

.mlh98  
 

 .3102 .hsemaR .B nad inayagoL .M ,inihsahbuS .G ,.C ,aneemayajiV
 rof ytivitca lairetcabitna fo tnemssessa dna gnineercs lacimehcotyhP

 ni sdnuopmoc evitcaoib eht atacirum anonnA  .
icS.ppA.loiborciM.rruC.J.tnI  . 2 1 :)1( - .mlh 8  
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 .1 naripmaL naitileneP nahaB nad talA  
.a  talA  

 

      
rotabuknI       xetroV           etalp toH  

 

         
       latigiD nagnabmiT           retemotofotkepS      tepiporkiM  

      
aynkar atreseb iskaer gnubaT  ksidirteP           sE irameL  

 

  
  FAL      kaB  
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 .1 naripmaL naitileneP nahaB nad talA  
.a  talA  

 

      
rotabuknI       xetroV           etalp toH  

 

         
       latigiD nagnabmiT           retemotofotkepS      tepiporkiM  

      
aynkar atreseb iskaer gnubaT  ksidirteP           sE irameL  

 

  
  FAL      kaB  
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 .1 naripmaL naitileneP nahaB nad talA  
.a  talA  

 

      
rotabuknI       xetroV           etalp toH  

 

         
       latigiD nagnabmiT           retemotofotkepS      tepiporkiM  

      
aynkar atreseb iskaer gnubaT  ksidirteP           sE irameL  

 

  
  FAL      kaB  
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  muiraukA      nevO  

        
 rednelB   rotaropave yratoR         evalcotuA                 
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  muiraukA      nevO  

        
 rednelB   rotaropave yratoR         evalcotuA                 
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  muiraukA      nevO  

        
 rednelB   rotaropave yratoR         evalcotuA                 
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( .1 naripmaL natujnaL ) 

.b  nahaB  

                                             

          ( BST htorB ayoS enotpyrT )        ASP  ( raga evitceles sanomoduesP ) 
 

              
 loresilG         lohoklA    iretkaB talosI  

                        
  eussiT              tsedauqA  
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( .1 naripmaL natujnaL ) 

.b  nahaB  

                                             

          ( BST htorB ayoS enotpyrT )        ASP  ( raga evitceles sanomoduesP ) 
 

              
 loresilG         lohoklA    iretkaB talosI  

                        
  eussiT              tsedauqA  
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( .1 naripmaL natujnaL ) 

.b  nahaB  

                                             

          ( BST htorB ayoS enotpyrT )        ASP  ( raga evitceles sanomoduesP ) 
 

              
 loresilG         lohoklA    iretkaB talosI  

                        
  eussiT              tsedauqA  
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 .1 naripmaL )igolotapotsiH taraperP nataubmeP talA :natujnaL(  

      
       teN poocS       napmaN         tes oitceS  

 
 

 
 motorkiM         resnapsid xaW   rosessorp eussiT  

 

  
poksorkiM            licek rebmE  
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 .1 naripmaL )igolotapotsiH taraperP nataubmeP talA :natujnaL(  

      
       teN poocS       napmaN         tes oitceS  

 
 

 
 motorkiM         resnapsid xaW   rosessorp eussiT  

 

  
poksorkiM            licek rebmE  
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 .1 naripmaL )igolotapotsiH taraperP nataubmeP talA :natujnaL(  

      
       teN poocS       napmaN         tes oitceS  

 
 

 
 motorkiM         resnapsid xaW   rosessorp eussiT  

 

  
poksorkiM            licek rebmE  
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 .2 naripmaL  asilanA nagnutihreP araC idiS  adeB ijU ,magaR k
  licekreTatayN isergeR asilanA nad )TNB(  

 
ataD asilanA lebaT  

naukalreP  nagnalU  latoT  ataR - atar  
1 2 3   

A A1 A2 A3 AT  AR  
B B1 B2 B3 BT  BR  
C C1 C2 C3 CT  CR  
D D1 D2 D3 DT  DR  

latoT   G  

 

: nagnutihreP  

.1  : )KJ( tardauK halmuJ  

  rotkaF )KF( iskeroK  G  = 2 n/  

 latoT KJ   A(  = 1
 2 A + 2

2 D...+ 3
2  ) – P = KF  

 naukalreP KJ    = KF
3

2)D(...2)A(                                                              Q =  

 kacA KJ    latoT KJ = –  P = naukalreP KJ – R = Q  

.2   magar kidis lebat malad ek nakkusamid helorepid gnay lisaH  

magaR kidiS/namagareK asilanA lebaT  

rebmuS  
namagareK  bd  KJ  TK  

F ijU  

gnutiH F   lebaT F
%5  

 lebaT  F
%1  

naukalreP  3 Q a =   3/Q  b/a  ,3( α F 9) ,3( α F 9) kacA  9 R /Q   9  b =  
latoT  12 P     

 

: nagnareteK  

 atayn adebreb kadit aynlisah itrareb % 5 lebat F < gnutih F akiJ  

  adebreb aynlisah itrareb % 1 lebat F < gnutih F < % 5 lebat F akiJ

.)*( gnatnib utas adnat irebid gnutih F adaP .atayn  
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 tagnas adebreb aynlisah itrareb % 1 lebat F > gnutih F akiJ   .atayn

.)**( gnatnib aud adnat irebid gnutih F adaP  

 ,atayn tagnas adebreb uata atayn adebreb naukalrep lisah alibapA

 nakutnenem kutnu )TNB( licekreT atayN adeb iju nagned naktujnalid akam

: tukireb iagabes utiay ,kiabret gnay anam naukalrep  

.1  lin gnutihgneM : TNB ia  

  = DES
3

kaca TK2  

 DES x )kacA bd( % 5 lebat t = % 5 TNB  

 DES x )kacA bd( % 1 lebat t = % 1 TNB  

.2  atar hisiles gnutihgneM - naukalrep atar  

naukalreP TNB  lebaT  

ataR -  atar
naukalreP  

 
licekreT                                                  

T rasebre  
isatoN  

 licekreT  
 
 
 
 
 
 
 

rasebreT  

-  
 
- 

 
 
 
 
- 

 
 
 
 
 
 
- 

 

 

: nautneteK  

% 5 TNB < hisileS    .)atayn adebreb kadit( sn =  

% 1 TNB < hisiles  < % 5 TNB  .)atayn adebreb ( * =  

%1 TNB > hisileS     .)atayn tagnas adebreb( ** =   
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 nagnubuh nakutnenem kutnU  )napaggnat( nopser aratna lanoisgnuf

 naitilenep rotkaf farat narasik malad tabilret gnay naukalrep nagned

: utiay lanimonilop lanogotro edotem turunem naijugnep nakukalid  

β + α = Y 1 β + X 2X2 β +....+ nXn 

: nagnareteK  

 ispesretni =  α  

 β1  nagned isaisosareb gnay laisrap iserger neisifeoK )n,..3,2,1=I( =

ek laimonilop tajared -1 

 nopser =  Y  

 naukalrep =  X  

 lisah nagned naukalrep aratna nagnubuh iuhategnem kutnu ayntujnaleS

 nagned naktujnalid naukalrep nautas rep lisah nahaburep apareb uata

.lanogotro lanimonilop lebat  
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 .3 naripmaL saM nakI gnasnI igolotapotsiH adap gnirokS ialiN  

 nanialeK
igolotaP  lepmaS  nagnalU  

 gnadnaP gnapaL aerA
)PL(   atareR

PL  
 atareR
lepmaS  1 2 3 4 5 

E 
D 
E 
M 
A 

A 
1 3 4 3 3 3 2,3  

2,3  2 2 3 3 4 3 3 
3 4 3 3 4 3 4,3  

B 
1 2 2 3 3 3 6,2  

76,2  2 2 3 3 3 3 8,2  
3 3 2 3 2 3 6,2  

C 
1 2 2 2 2 2 2 

78,1  2 2 2 1 2 2 8,1  
3 1 2 2 1 3 8,1  

D 
1 1 1 1 2 1 2,1  

72,1  2 2 1 2 1 1 4,1  
3 1 1 1 1 2 2,1  

( K -) 
1 1 1 1 2 2 2,1  

31,1  2 1 1 1 1 1 1 
3 1 1 1 1 1 1 

N 
E 
K 
R 
O 
S 
I 
S 

A 
1 3 2 3 3 3 8,2  

78,2  2 3 4 3 2 2 8,2  
3 3 3 3 3 3 3 

B 
1 3 2 2 2 2 2,2  

35,2  2 3 3 3 3 2 8,2  
3 2 2 3 2 3 6,2  

C 
1 2 3 2 2 2 2,2  

2 2 3 1 2 2 2 2 
3 2 2 1 1 3 8,1  

D 
1 1 1 3 2 2 4,1  

35,1  2 1 2 1 2 2 6,1  
3 2 1 1 1 2 6,1  

( K -) 
1 1 1 1 1 1 1 

70,1  2 1 2 1 1 1 2,1  
3 1 1 1 1 1 1 

F 
U 
S 
I 

A 
1 3 2 3 4 3 3 

4,3  2 2 4 3 3 4 2,3  
3 4 4 4 4 4 4 

B 
1 3 2 2 3 3 6,2  

78,2  2 2 2 4 4 4 2,3  
3 2 3 3 3 3 8,2  

C 
1 2 1 2 3 2 2,2  

72,2  2 3 2 1 3 3 4,2  
3 2 1 3 3 2 2,2  

D 
1 1 1 1 1 1 1 

4,1  2 2 1 1 1 1 2,1  
3 1 1 3 3 2 2 

( K -) 
1 1 1 2 2 2 6,1  

2,1  2 1 1 1 1 1 1 
3 1 1 1 1 1 1 
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 .4 naripmaL amedE nakasureK nagnutihreP  

.a  amedE nakasureK naataR  

naukalreP  nagnalU  latoT  ataR - atar  1 2 3 
A 2.3  0.3  4.3  6.9  02.3  
B 6.2  8.2  6.2  0.8  76.2  
C 0.2  8.1  8.1  6.5  78.1  
D 2.1  4.1  2.1  8.3  72.1  

latoT  0.9  0.9  0.9  72  9 
 

KF  00.72  00.927  57.06  
latoT KJ  

 
     84.76  37.6  

naukalreP KJ  69.102  23.76  75.6  
kacA KJ      61.0  

 
.b   magaR kidiS sisilanA  

 kidiS
magaR  bd  KJ  TK  gnutiH F  %5F  %1F  

naukalreP  00.3  75.6  91.2  5.901  70.4  95.7  
kacA  00.8  61.0  20.0  **  

  
latoT  00.11  

4.7448
1 

     
DES    =

 

r/kaca TK 2√   21.0 =  
%5 TNB  DES*%5 lebat t =  72.0 =  
%1 TNB  DES*%1 lebat t =  93.0 =  

 
.c  TNB ijU  

naukalreP atareR  72.1  78.1  76.2  2.3 0 isaton  
72.1  - - - - a 
78.1  6.0 0 - - - b 
76.2  4.1 0 8.0 0 - - c 

2.3 0 39.1  33.1  5.0 3 - d 
nagnareteK   = sn : tnacifingiS noN   adebreb = ** ,)atayn adebreb kadit(

atayn tagnas  
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 .5 naripmaL sisorkeN nakasureK nagnutihreP  

.a   sisorkeN nakasureK naataR  

naukalreP  nagnalU  latoT  ataR - atar  1 2 3 
A 8.2  8.2  0.3  6.8  78.2  
B 2.2  8.2  6.2  6.7  35.2  
C 2.2  0.2  8.1  0.6  00.2  
D 4.1  6.1  6.1  6.4  35.1  

latoT  6.8  2.9  9 8.62  39.8  
 

KF  08.62  42.817  58.95  
latoT KJ    82.36  34.3  

naukalreP KJ  88.881  69.26  11.3  
kacA KJ      23.0  

 
.b  magaR kidiS sisilanA  

magaR kidiS  bd  KJ  TK  gnutiH F  %5F  %1F  
naukalreP  00.3  11.3  40.1  988.52  70.4  95.7  

kacA  00.8  23.0  40.0  **    
latoT  00.11  34.3       

 =DES

 

r/kaca TK 2√    = 61.0  
DES*%5 lebat t =%5 TNB   = 83.0  

 t =%1 TNB DES*%1 lebat   = 55.0  
 

.c  TNB ijU  
naukalreP atareR  35.1  00.2  35.2  78.2  isaton  

35.1  - - - - a 
00.2  74.0  - - - b 
35.2  00.1  35.0  - - cb  
78.2  33.1  78.0  33.0  - dc  
nagnareteK   = sn : tnacifingiS noN   adebreb = ** ,)atayn adebreb kadit(

atayn tagnas  
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 .6 naripmaL isuF nakasureK nagnutihreP  

.a   isuF nakasureK naataR  

naukalreP  nagnalU  latoT  ataR - atar  1 2 3 
A 3 0.  2.3  0.4  2.01  04.3  
B 6.2  2.3  8.2  6.8  78.2  
C 2.2  4.2  2.2  8.6  72.2  
D 0.1  2.1  0.2  2.4  04.1  

latoT  8.8  01  11  8.92  39.9  
 

KF  08.92  40.888  00.47  
latoT KJ    69.18  69.7  

naukalreP KJ  88.142  36.08  26.6  
kacA KJ      33.1  

 
.b  magaR kidiS sisilanA  

magaR kidiS  bd  KJ  TK  gnutiH F  %5F  %1F  
naukalreP  00.3  26.6  12.2  742.31  70.4  95.7  

kacA  00.8  33.1  71.0  **    
latoT  00.11  69.7       

 =DES

 

r/kaca TK 2√    = 33.0  
 TNB DES*%5 lebat t =%5   = 77.0  

DES*%1 lebat t =%1 TNB   = 21.1  
 

.c  TNB ijU  
naukalreP atareR  4.1 0 72.2  78.2  4.3 0 isaton  

4.1 0 - - - - a 
72.2  78.0  - - - ba  
78.2  74.1  6.0 0 - - cb  

4.3 0 2 00.  31.1  35.0  - dc  
nagnareteK   = sn : tnacifingiS noN   adebreb = ** ,)atayn adebreb kadit(

tayn tagnas a
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 .7 naripmaL  nairaH natamagneP – ( uhuS 0 )C  
laggnaT/utkaW  utkaW  NAUKALREP  nagnareteK  

A B C D fitageN lortnoK  

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

 mulebeS
 naiskefnigneP

42 ,nineS( -3- )41  

igaP  5.52  8.52  9.52  7.52  1.62  1.62  9.52  1.62  1.62  0.62  1.62  1.62  8.52  7.52  1.62   
eroS  1.72  4.62  5.62  1.72  8.62  1.72  4.62  8.62  0.72  5.62  8.62  7.62  7.52  1.62  1.62   

,asaleS(  
52 -3- )41  

igaP  9.52  9.52  9.52  9.52  1.62  9.52  9.52  1.62  0.62  9.52  1.62  1.62  7.52  8.52  6.52   
eroS  3.62  2.62  3.62  4.62  5.62  0.72  5.62  7.62  7.62  7.62  5.52  8.62  2.62  2.62  3.62   

 acsap maj 42
 naiskefnignep

62,ubaR/0H( -3-
 )41  

igaP  5.52  9.52  1.62  7.52  9.52  1.62  0.62  1.62  1.62  8.52  7.52  1.62  5.52  5.52  1.62   
eroS  

3.62  8.62  3.62  4.62  4.62  5.62  5.62  5.62  5.62  3.62  5.62  5.62  1.52  2.62  2.62  
 

 72 ,simaK/1H
4102 teraM  

igaP  3.52  3.52  0.52  3.52  3.52  4.52  4.52  4.52  4.52  4.52  4.52  4.52  3.52  3.52  3.52   
eroS  3.62  2.62  3.62  4.62  5.62  0.72  5.62  7.62  7.62  7.62  5.52  8.62  2.62  2.62  3.62   

 82 ,tamuJ/2H
4102 teraM  

igaP  6.52  6.52  6.52  7.52  7.52  7.52  7.52  7.52  7.52  7.52  7.52  7.52  7.52  7.52  7.52   
eroS  5.62  5.62  5.62  5.62  5.62  5.62  4.62  4.62  4.62  3.62  3.62  3.62  2.62  2.62  2.62   

 92 ,utbaS/3H
4102 teraM  

igaP  4.52  4.52  5.52  7.52  1.62  1.62  6.52  6.52  5.52  1.62  7.52  1.62  5.52  5.52  6.52   
eroS  1.62  2.62  3.62  5.62  5.62  5.62  6.62  6.62  6.62  7.62  7.62  8.62  8.62  8.62  8.62   

 03 ,uggniM/4H
4102 teraM  

igaP  5.52  5.52  6.52  0.62  0.62  0.62  8.52  8.52  8.52  8.52  9.52  9.52  9.52  9.52  9.52   
eroS  8.52  9.52  9.52  8.52  0.62  1.62  1.62  1.62  1.62  1.62  1.62  1.62  0.62  0.62  0.62   

 13 ,nineS/5H
4102 teraM  

igaP  2.52  3.52  5.52  5.72  5.72  5.72  2.62  3.62  4.62  6.62  6.62  7.62  7.62  8.62  8.62   
eroS  2.72  5.72  2.72  6.52  6.52  6.52  5.72  5.72  2.72  6.72  5.72  5.72  6.72  5.72  6.72   

 1 ,asaleS/6H
4102 lirpA  

igaP  6.52  6.52  4.52  3.62  3.62  3.62  6.52  6.52  6.52  6.52  6.62  6.52  6.52  6.52  6.52   
eroS  2.62  2.62  3.62  8.52  8.52  8.52  4.62  4.62  4.62  4.62  4.62  4.62  4.62  4.62  4.62   

 2 ,ubaR/7H
4102 lirpA  

igaP  7.52  7.52  7.52  8.52  8.52  8.52  8.52  9.52  0.62  0.62  1.62  2.62  2.62  2.62  2.62   
eroS  7.42  5.42  9.42  7.42  7.42  8.42  7.42  8.42  9.42  7.42  7.42  7.42  8.42  8.42  7.42   

          
 



86  
 

 
 

laggnaT/utkaW  utkaW  NAUKALREP  NAGNARETEK  
A B C D fitisoP lortnoK  

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

 3 ,simaK/8H
4102 lirpA  

igaP  5.52  8.52  9.52  7.52  1.62  1.62  9.52  1.62  1.62  0.62  1.62  1.62  8.52  7.52  1.62   

eroS  1.72  4.62  5.62  1.72  8.62  1.72  4.62  8.62  0.72  5.62  8.62  7.62  7.52  1.62  1.62   

 4 ,tamuJ/9H
4102 lirpA  

igaP  9.52  9.52  9.52  9.52  1.62  9.52  9.52  1.62  0.62  9.52  1.62  1.62  7.52  8.52  6.52   

eroS  3.62  2.62  3.62  4.62  5.62  0.72  5.62  7.62  7.62  7.62  5.52  8.62  2.62  2.62  3.62   

 5 ,utbaS/01H
4102 lirpA  

igaP  5.52  9.52  1.62  7.52  9.52  1.62  0.62  1.62  1.62  8.52  7.52  1.62  5.52  5.52  1.62   

eroS  3.62  8.62  3.62  4.62  4.62  5.62  5.62  5.62  5.62  3.62  5.62  5.62  1.52  2.62  2.62   

 6 ,uggniM/11H
4102 lirpA  

igaP  4.52  4.52  5.52  7.52  1.62  1.62  6.52  6.52  5.52  1.62  7.52  1.62  5.52  5.52  6.52   

eroS  1.62  2.62  3.62  5.62  5.62  5.62  6.62  6.62  6.62  7.62  7.62  8.62  8.62  8.62  8.62   

 7 ,nineS/21H
4102 lirpA  

igaP  5.52  5.52  6.52  0.62  0.62  0.62  8.52  8.52  8.52  8.52  9.52  9.52  9.52  9.52  9.52   

eroS  8.52  9.52  9.52  8.52  0.62  1.62  1.62  1.62  1.62  1.62  1.62  1.62  0.62  0.62  0.62   

 8 ,asaleS/31H
4102 lirpA  

igaP  2.52  3.52  5.52  5.72  5.72  5.72  2.62  3.62  4.62  6.62  6.62  7.62  7.62  8.62  8.62   

eroS  2.72  5.72  2.72  6.52  6.52  6.52  5.72  5.72  2.72  6.72  5.72  5.72  6.72  5.72  6.72   

 9 ,ubaR/41H
4102 lirpA  

igaP  6.52  6.52  4.52  3.62  3.62  3.62  6.52  6.52  6.52  6.52  6.62  6.52  6.52  6.52  6.52   

eroS  2.62  2.62  3.62  8.52  8.52  8.52  4.62  4.62  4.62  4.62  4.62  4.62  4.62  4.62  4.62   



96  
 

 
 

 .8 naripmaL  nairaH natamagneP – Hp  
laggnaT/utkaW  utkaW  NAUKALREP  nagnareteK  

A B C D fitageN lortnoK  

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

 mulebeS
 naiskefnigneP

42 ,nineS( -3- )41  

igaP  45.7  83.7  33.7  14.7  53.7  03.7  14.7  63.7  33.7  92.7  63.7  63.7  14.7  05.7  63.7   
eroS  80.7  41.7  31.7  32.7  42.7  41.7  42.7  02.7  42.7  81.7  11.7  32.7  31.7  41.7  02.7   

52 ,asaleS( -3-
)41  

igaP  11.7  80.7  71.7  60.7  61.7  31.7  22.7  71.7  11.7  41.7  60.7  22.7  80.7  71.7  11.7   
eroS  41.7  31.7  42.7  42.7  02.7  81.7  11.7  01.7  41.7  32.7  42.7  11.7  71.7  2.7  42.7   

 acsap maj 42
 naiskefnignep

62,ubaR/0H( -3-
 )41  

igaP  83.7  14.7  53.7  03.7  14.7  63.7  33.7  03.7  63.7  14.7  05.7  14.7  05.7  63.7  14.7   
eroS  

00.7  40.7  29.6  50.7  60.7  20.7  20.7  41.7  11.7  11.7  11.7  80.7  30.7  69.6  00.7  
 

 72 ,simaK/1H
4102 teraM  

igaP  29.6  70.7  49.6  29.6  20.7  30.7  10.7  90.7  90.7  20.7  48.6  09.6  42.7  03.7  22.7   
eroS  47.6  50.7  10.7  39.6  59.6  97.6  89.6  57.6  39.6  50.7  70.7  00.7  01.7  79.6  78.6   

 82 ,tamuJ/2H
4102 teraM  

igaP  00.7  40.7  10.7  79,6  59.6  00.7  39.6  90.7  20.7  99.6  09.6  20.7  70.7  31.7  60.7   
eroS  78.6  18.6  87.6  48.6  18.6  68.6  77.6  79.6  78.6  29.6  67.6  48.6  68.6  98.6  97.6   

 92 ,utbaS/3H
4102 teraM  

igaP  88.6  70.7  90.7  78.6  98.6  69.6  07.6  78.6  17.6  10.7  30.7  45.6  88.6  30.7  69.6   
eroS  11.7  29.6  09.6  39.6  78.6  47.6  46.6  89.6  09.6  59.6  89.6  09.6  28.6  19.6  47.6   

 03 ,uggniM/4H
4102 teraM  

igaP  76.7  87.7  27.7  66.7  96.7  36.7  75.7  96.7  26.7  26.7  85.7  95.7  76.7  17.7  66.7   
eroS  81.7  94.7  03.7  33.7  34.7  84.7  81.7  74.7  54.7  83.7  63.7  41.7  13.7  35.7  01.7   

 13 ,nineS/5H
4102 teraM  

igaP  15.7  76.7  46.7  36.7  05.7  96.7  06.7  66.7  75.7  07.7  45.7  54.7  46.7  36.7  75.7   
eroS  27.7  28.7  37.7  47.7  47.7  88.7  26.7  87.7  17.7  08.7  37.7  26.7  85.7  63.7  64.7   

 1 ,asaleS/6H
4102 lirpA  

igaP  28.7  88.7  97.7  77.7  28.7  69.7  66.7  19.7  48.7  27.7  88.7  18.7  47.7  28.7  36.7   
eroS  18.7  78.7  17.7  16.7  47.7  68.7  65.7  08.7  37.7  77.7  38.7  17.7  27.7  97.7  46.7   

 2 ,ubaR/7H
4102 lirpA  

igaP  47.7  17.7  66.7  75.7  37.7  67.7  35.7  26.7  95.7  86.7  07.7  76.7  66.7  27.7  46.7   
eroS  18.7  59.7  19.7  98.7  99.7  10.8  39.7  77.7  97.7  39.7  09.7  39.7  68.7  29.7  68.7   

     



07  
 

 
 

laggnaT/utkaW  utkaW  NAUKALREP  nagnareteK  
A B C D fitisoP lortnoK  

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

 3 ,simaK/8H
4102 lirpA  

igaP  45.7  83.7  33.7  14.7  53.7  03.7  14.7  63.7  33.7  92.7  63.7  63.7  14.7  05.7  63.7   

eroS  80.7  41.7  31.7  32.7  42.7  41.7  42.7  02.7  42.7  81.7  11.7  32.7  31.7  41.7  02.7   

 4 ,tamuJ/9H
4102 lirpA  

igaP  11.7  80.7  71.7  60.7  61.7  31.7  22.7  71.7  11.7  41.7  60.7  22.7  80.7  71.7  11.7   

eroS  41.7  31.7  42.7  42.7  02.7  81.7  11.7  01.7  41.7  32.7  42.7  11.7  71.7  2.7  42.7   

 5 ,utbaS/01H
4102 lirpA  

igaP  83.7  14.7  53.7  03.7  14.7  63.7  33.7  03.7  63.7  14.7  05.7  14.7  05.7  63.7  14.7   

eroS  00.7  40.7  29.6  50.7  60.7  20.7  20.7  41.7  11.7  11.7  11.7  80.7  30.7  69.6  00.7   

 6 ,uggniM/11H
4102 lirpA  

igaP  88.6  70.7  90.7  78.6  98.6  69.6  07.6  78.6  17.6  10.7  30.7  45.6  88.6  30.7  69.6   

eroS  11.7  29.6  09.6  39.6  78.6  47.6  46.6  89.6  09.6  59.6  89.6  09.6  28.6  19.6  47.6   

 7 ,nineS/21H
4102 lirpA  

igaP  76.7  87.7  27.7  66.7  96.7  36.7  75.7  96.7  26.7  26.7  85.7  95.7  76.7  17.7  66.7   

eroS  81.7  94.7  03.7  33.7  34.7  84.7  81.7  74.7  54.7  83.7  63.7  41.7  13.7  35.7  01.7   

 8 ,asaleS/31H
4102 lirpA  

igaP  15.7  76.7  46.7  36.7  05.7  96.7  06.7  66.7  75.7  07.7  45.7  54.7  46.7  36.7  75.7   

eroS  27.7  28.7  37.7  47.7  47.7  88.7  26.7  87.7  17.7  08.7  37.7  26.7  85.7  63.7  64.7   

 9 ,ubaR/41H
4102 lirpA  

igaP  28.7  88.7  97.7  77.7  28.7  69.7  66.7  19.7  48.7  27.7  88.7  18.7  47.7  28.7  36.7   

eroS  18.7  78.7  17.7  16.7  47.7  68.7  65.7  08.7  37.7  77.7  38.7  17.7  27.7  97.7  46.7   



17  
 

 
 

 .9 naripmaL  nairaH natamagneP – )mpp( OD  
laggnaT/utkaW  utkaW  NAUKALREP  nagnareteK  

A B C D fitageN lortnoK  

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

 mulebeS
 naiskefnigneP

42 ,nineS( -3- )41  

igaP  75.6  32.6  78.5  22.6  73.6  24.6  02.6  99.5  80.6  71.6  39.5  01.6  02.6  03.6  99.5   
eroS  79.5  55.6  90.6  73.6  00.6  41.6  95.6  92.6  43.6  65.6  62.6  53.6  04.6  06.6  88.5   

52 ,asaleS( -3-
)41  

igaP  14.6  04.6  35.6  71.6  62.6  54.6  05.6  02.6  40.6  73.6  91.6  35.6  3.6  8.5  1.6   
eroS  68.5  34.6  70.6  65.6  87.6  77.6  5.6  01.6  76.6  3.6  76.6  41.6  41.6  0.6  22.6   

 acsap maj 42
 naiskefnignep

62,ubaR/0H( -3-
 )41  

igaP  19.5  30.6  73.6  32.6  24.6  72.6  79.5  72.6  35.6  72.6  89.5  71.6  31.6  32.6  10.6   
eroS  

78.5  66.5  83.6  21.6  30.6  31.6  50.6  71.6  11.6  00.6  25,6  05.6  66.6  36.6  54.6  
 

 72 ,simaK/1H
4102 teraM  

igaP  11.6  14.6  99.5  50.6  92.6  09.5  30.6  98.5  58.5  80.6  00.6  99.5  83.6  46.6  51.6   
eroS  53.5  14.5  61.6  84.5  97.5  80.5  62.6  42.5  12.6  81.6  12.6  88.5  44.5  86.5  68.5   

 82 ,tamuJ/2H
4102 teraM  

igaP  21.6  49.5  26.6  38.5  88.5  77.5  35.5  19.5  88.5  20.6  44.5  48.5  66.5  58.5  60.6   
eroS  68.5  83.5  21.5  12.5  01.5  03.5  96.4  43.5  03.6  64.5  66.4  72.5  49.4  57.5  79.4   

 92 ,utbaS/3H
4102 teraM  

igaP  92.6  13.6  54.6  04.6  55.6  32.6  35.6  91.6  55.6  28.5  55.6  04.6  45.6  15.6  14.6   
eroS  76.6  60.6  98.5  36.5  98.5  58.5  31.6  79.5  21.6  41.6  35.5  12.6  70.6  41.6  40.6   

 03 ,uggniM/4H
4102 teraM  

igaP  84.5  68.5  76.5  47.5  47.5  65.5  32.5  47.5  36.6  85.5  73.5  08.6  47.5  15.6  05.5   
eroS  67.4  85.5  59.4  68.4  00.5  71.5  50.4  33.5  13.5  00.5  98.4  99.3  55.4  16.5  01.4   

 13 ,nineS/5H
4102 teraM  

igaP  25.6  54.6  54.6  33.6  32.6  73.6  24.6  83.6  04.6  53.6  62.6  83.6  53.6  62.6  13.6   
eroS  70.6  11.6  49.5  00.6  09.5  21.6  10.6  40.6  01.6  50.6  40.6  40.6  89.5  10.6  40.6   

 1 ,asaleS/6H
4102 lirpA  

igaP  97.5  98.5  60.6  72.6  20.6  39.5  88.5  99.5  81.6  85.5  85.6  71.6  90.6  50.6  00.6   
eroS  48.5  99.5  26.5  20.6  88.5  29.5  14.5  68.5  77.5  38.5  19.5  17.5  74.5  07.5  05.5   

 2 ,ubaR/7H
4102 lirpA  

igaP  15.5  69.5  80.6  79.5  79.5  20.6  79.5  60.6  21.6  58,5  70.6  77.5  13.6  23.6  33.6   
eroS  34.6  92.6  13.6  41.6  30.6  91.6  62.6  81.6  23.6  13.6  91.6  69.5  79.5  80.6  91.6   

              



27  
 

 
 

laggnaT/utkaW  utkaW  NAUKALREP  NAGNARETEK  

A B C D fitisoP lortnoK  

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

 3 ,simaK/8H
4102 lirpA  

igaP  75.6  32.6  78.5  22.6  73.6  24.6  02.6  99.5  80.6  71.6  39.5  01.6  02.6  03.6  99.5   

eroS  79.5  55.6  90.6  73.6  00.6  41.6  95.6  92.6  43.6  65.6  62.6  53.6  04.6  06.6  88.5   

 4 ,tamuJ/9H
4102 lirpA  

igaP  14.6  04.6  35.6  71.6  62.6  54.6  05.6  02.6  40.6  73.6  91.6  35.6  3.6  8.5  1.6   

eroS  68.5  34.6  70.6  65.6  87.6  77.6  5.6  01.6  76.6  3.6  76.6  41.6  41.6  0.6  22.6   

 5 ,utbaS/01H
4102 lirpA  

igaP  19.5  30.6  73.6  32.6  24.6  72.6  79.5  72.6  35.6  72.6  89.5  71.6  31.6  32.6  10.6   

eroS  78.5  66.5  83.6  21.6  30.6  31.6  50.6  71.6  11.6  00.6  25,6  05.6  66.6  36.6  54.6   

 6 ,uggniM/11H
4102 lirpA  

igaP  92.6  13.6  54.6  04.6  55.6  32.6  35.6  91.6  55.6  28.5  55.6  04.6  45.6  15.6  14.6   

eroS  76.6  60.6  98.5  36.5  98.5  58.5  31.6  79.5  21.6  41.6  35.5  12.6  70.6  41.6  40.6   

 7 ,nineS/21H
4102 lirpA  

igaP  84.5  68.5  76.5  47.5  47.5  65.5  32.5  47.5  36.6  85.5  73.5  08.6  47.5  15.6  05.5   

eroS  67.4  85.5  59.4  68.4  00.5  71.5  50.4  33.5  13.5  00.5  98.4  99.3  55.4  16.5  01.4   

 8 ,asaleS/31H
4102 lirpA  

igaP  25.6  54.6  54.6  33.6  32.6  73.6  24.6  83.6  04.6  53.6  62.6  83.6  53.6  62.6  13.6   

eroS  70.6  11.6  49.5  00.6  09.5  21.6  10.6  40.6  01.6  50.6  40.6  40.6  89.5  10.6  40.6   

 9 ,ubaR/41H
 lirpA  

igaP  97.5  98.5  60.6  72.6  20.6  39.5  88.5  99.5  81.6  85.5  85.6  71.6  90.6  50.6  00.6   

eroS  48.5  99.5  26.5  20.6  88.5  29.5  14.5  68.5  77.5  38.5  19.5  17.5  74.5  07.5  05.5   

 


