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NAULUHADNEP .1  

 

 1.1  gnakaleB rataL  

 naujamek imalagnem ayadidub nanakirep nagnabmekrep ini asaweD

 .tasep tagnas gnay  margorp nagned gnirieS n  nakdujuwem kutnu lanoisa

 nuhat rasebret nanakirep nad natualek kudorp lisahgnep iagabes aisenodnI

kutnu akam ,5102   adap ayadidub nanakirep iskudorp tubesret narasas iapacnem

 gnidnabid %353 takgninem uata not atuj 98,61 iapacnem naktegratid 4102 nuhat

9002 nuhat iskudorp   itnailsA(  te  .)0102 ,.la  idajnem ajas utnet tubesret laH

 ayadidubmep arap igab iridnesret isavitom  naktakgninem suret kutnu

 takgninem 0102 nuhat adap ayadidub nanakirep iskudorP .ayadidub sativitkudorp

.)2102 ,PKK( 1102 nuhat adap not atuj 79,6 ek not atuj 87,4 irad  

 xelA turuneM  (  hibel saih naki ayadidub simonoke isnetop ,)2102

nakgnidnabid nakruiggnem   naarahilemep alop nagneD .ismusnok naki nagned

 ayaadidub ,ismusnok naki nagned amas ripmah gnay nanakam nairebmep nad

 naki agrah anerak raseb hibel gnay nakusamep naklisahgnem upmam saih naki

netalet halada saih naki nakayadidubmem icnuK .laham hibel saih   id gnanes nad

 .aynarahilemem malad  

  nad imatuH ,iraS ,hamallasuM malad )7002( hisgninawruP turuneM

 iretkab ,)1102( aidraM h sanomoreA alihpordy   gnay iretkab utas halas nakapurem

 ria naki ayadidub nalagagek nakbabeynem upmam nad tkaynep naktabikagnem

rawat  naitamek takgnit nagned tikaynep habaw naklubminem tapad ini iretkab ,

08( iggnit - 1 utkaw malad )%001 -   iretkaB .uggnim 2 allihpordyh sanomoreA   asaib

 malad nagro adap naharadnep nagned iatrsid hubut hurules adap iskefnignem

nem tapad ini iretkaB .naki hubut  iggnit narabenep tadap adap tapec araces rabey

.)9002 ,ontijarP( %09 iapmas hineb naitamek naktabikagnem asib gnay  
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  gnatad kadit gnareynem gnay tikaynep ,)6002( iradnusmaS turuneM

dnok utiay ,rotkaf agit aratna nagnubuh sesorp iulalem naknialem,ajas utigeb  isi

nada nad gnani isidnok ,ria malad ynep dasaj( negotap nad dasaj ay  kutnU .)tika

 nagnukgnil isidnok nakiabrep nagned niales ,ini nahalasamrep isatagnem

 iretkab iskefni tikaynep itabognem anug kitoibitna naanuggnep akam,ayadidub

rujnaid tagnas  turuneM .nak sikuL  nahab nairebmep ,)1002( hisainruK nad itawoyt

 itabognem nupuam hagecnem tapad gnamem ini aimik  alib naki adap tikaynep

 kadit nagned nakanugid alib ipatet naka tapet gnay sisod nagned naknugid

eR .fitagen kefe aparebeb naklubminem tapad akam lortnokret  kitoibitna udis

 aggnihes ,naki hubut id nakumetid tapad aguj nad nagnukgnil iramecnem tapad

.aisunam helo ismusnokid kutnu nama kadit naki  

  amaturet ,iretkab helo nakbabesid gnay kaynab naki tikayneP  sanomoreA

allyhpordyh lo nakbabesid gnay tikaynep sineJ .  cigahromeaH halada ini iretkab he

 malad nagro iagabreb adap naharadnep halada lubmit gnay alajeG .aimeacitpes

 kapmat ini tikaynep gnaresret gnay nakI .harad adap nanucarek nad

 .hubut nagniraj malad id nariac aynlupmukret nakbabesid kakgnebmem

 ada naidumeK lusib - em naka nad hacep naka gnay lusib  tiluk naakumrep kasur

id iapmas  .)5891 ,atabaK( gnigad malad   

 tikaynep nagnaluggnanep ini taas adaP allyhpordyh sanomoreA   tapad

nahab nakanuggnem - nahab naanuggnep numaN .kitoibitna uata aimik nahab -

uleb tubesret nahab  itawaiviL nad otnairfA turuneM .naparah nagned iauses m

 iretkab ,)2991( allyhpordyh sanomoreA   aparebeb padahret netsiser hadus uti

 .nisymortitre nad nisymotperts ,nisymanak ,lokinefmarolk nial aratna kitoibitna

reb aguj kitoibitna ,isnetsiser kapmad nialeS  nagnukgnil padahret huragnep

 isalumukaret tapad atres ria satilauk nanurunep nakbabeynem tapad anamid

 .hubut nad nariarep mald  
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  utiay naki gnareynem gnay tikaynep nahagecnep fitanretla utas halaS

aki hubut nalabekek metsis naktakgninem nagned umi metsis( n  imatujidtuM .)n  te

la .,   kusamret gnay taz utaus halada nalumitsonumi awhab nakataynem ,)5002(

 metsis naktagninem kutnu naupmamek iaynupmem ,nahagecnep malad

 ayadidub adap nalumitsonumi naanuggneP .iskefni padahret hubut nalabekek

ay utauses nakapurem naki  nagahecnep nad naki natahesek igab urab gn

 .tikaynep padahret  

  nairebmep nagned nakukalid asib nalumtsonumi naanuggnep isakilpA

β itrepes aiborkim nenopmok -  iretkab les uata )SPL( adirakasilopil nad naklug

 fitaler aynagrah halada ini nalumitsonumi irad nahameleK .nakitamid halet gnay

p ahasu nakulrepid aggnihes ,laham fitanretla rebmus nairacne   nalumitsonumi

nep hadum nad harum gnay hubmut halada aynutas hala ,aynnanagna - ubmut  nah

.)9002 ,itsemarP nad oldiR(  

 
2.1  halasaM nasumuR  

 iok naki ayadidub ahasu malad ipadahid gnay nahalasamrep utas halaS  

)oiprac sunirpyC(   halada  helo nakbabesid kiab gnareynem gnires gnay tikaynep

 iskefni tikayneP .aynnial ayahabreb emsinagroorkim irad nupuam suriv ,iretkab

 iretkab helo nakbabesid gnay tikaynep halada sam naki gnareynem gnires gnay

 sanomoreA allyhpordyh . 

  iretkaB  sanomoreA yhpordyh all ,  nad rawat ria naki gnareynem asaib

 adap naitamek nakbabeynem tapad anerak ayadidubmep igab nakigurem tagnas

 kutnu ayadidub satidomok adap kitoibitna nairebmeP .ayadidub emsinagro

 tapad anerak naknarasid igal kadit suriv nupuam tikaynep ignaluggnanem

m  kitoibitna nahab isalumuka uti niales ,iretkab adap netsiser tafis naktabikane

.aisunam adap kapmadreb tapad naki hubut malad gnudnakret gnay  
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 gnohanib nuad naturaL , ( sineetS ).neT( ailofidroc aredernA  )   nakparahid

 naki adap numi nopser naktakgninem tapad  iok )oiprac sunirpyC(   nagned

.aynmaladid iggnit gnay lonef nagnudnak  

 ukireb iagabes halasam naksumurid tapad akam ,sataid naiaru iraD t: 

.1  kartske nemedner apareB  rasak  gnohanib namanat irad naklisahid gnay  

( sineetS ).neT( ailofidroc aredernA  ) . 

.2  apareB  kartske sisod  rasak   naurunep kefe nakirebmem tapad gnay

surek takgnit nad sinilk alajeg takgnit adap igolotspotsih naka   naki lajnig

 iok )oiprac sunirpyC(  

 
3.1  naitileneP naujuT  

 : kutnu halada ini naitilenep naujuT  

.1  kartske nemedner naktapadneM   rasak  ad  ir ailofidroc aredernA . 

.2  isod naktapadneM kartske s  rasak  ailofidroc aredernA . tapad gnay   

m nanurunep kefe nakirebme  dap nakasurek takgnit nad sinilk alajeg  a

 lajnig igolotapotsih  iok naki )oiprac sunirpyC( . 

4.1  sisetopiH  

0H   : agudiD  asak kartske nairebmep (  gnohanib r ailofidroc aredernA )  nagned

abmag ihuragnepmem kadit adebreb gnay sisod   igolotapotsih nar

iok naki lajnig nagniraj   )oiprac .C(  iretkab iskefniid gnay alihpordyh .A . 

1H   :  ignamek rasak kartske nairebmep agudiD )ailofidroc aredernA(   nagned

sisod  bmag ihuragnepmem tapad adebreb gnay  igolotapotsih nara

 iok naki lajnig nagniraj  ( )oiprac .C   iretkab iskefniid gnay .alihpordyh .A  
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4.1  utkaW nad tapmeT  

 ,nakI tikayneP nad tisaraP muirotarobaL id nakanaskalid ini naitileneP

eK umlI nad nanakireP satlukaF gnalaM ayajiwarB satisrevinU ,natual  ,

,nanakireP lisaH igolonkeT muirutarobaL  gnalaM ayajiwarB satisrevinU   id nad

sipoksorkiM muirotarobaL  gnalaM ayajiwarB satisrevinU ,naretkodeK satlukaF ,i

ieM iapmas iraurbeF nalub adap  .4102  
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 .2 AKATSUP NAUAJNIT  

 

1.2   ioK nakI igoloiB tafiS )oiprac sunirpyC(  
1.1.2   ioK nakI igolofroM nad isakifisalK )oiprac sunirpyC(  

  iok naki isakifisalK  )oiprac sunirpyC( 2102( .xelA turunem :halada ,)  

muliF    atadrohC :  

muliF buS   atarbetreV :  

saleK repuS   secsiP :  

saleK    eyhthcietsO : s 

saleK buS   iigyretponitcA :  

odrO    semrofinirpyC :  

odrO buS   aedionipirC :  

ilimaF    eadinirpyC :  

ilimaF buS   eanenirpyC :  

suneG    sunirpyC :  

seisepS    : oiprac sunirpyC   

  kareg tala nagned odeprot kutnebreb gnay nadab iaynupmem iok nakI

iriS .piris apureb p-  piris haubes halada iok igolofrom kutneb ipakgnelem gnay piris

( gnuggnup nif lasrod ( suna piris haubes ,) nif lana ( roke piris haubes ,) nif laduac  )

( adad piris gnasapes nad nif larotcep ( turep piris gnasapes ,) nif lartnev piriS .) -

nep tagnas tubesret piris  kadit iok igolofroM .tapmet hadnipreb kutnu iok igab gnit

 nasipal aud helo ipututid iok nadab ,aynnial seiceps naki nagned adebreb huaj

 anugreb simredipE .)simred( malad tiluk nad )simredipe( raul tiluk utiay ,tiluk

l nagnukgnil irad tiluk ignudnilem kutnu  itrepes isketorp iagabes uata rau

utneb M .tikaynep amah nad ,narotok ,nar  nasipal awhab nakakumegne

tares irad iridret simredodne - taru nad kisis lakgnaP .les nagned hunep tares -  taru

rotkaf nakapurem iok hubut anraW .anraw les aguj ,ini nasipal adap tapadret  

 nasipal adap tapadret iok hubut anraW .iok kirat ayad nakutnenem gnilap gnay

 itrepes anraw uata nemgip gnudnagnem simred  hitup nad ,harem ,matih ,gninuk

.)3102 ,itkebuS nad itaimsiK ,aytesarP(  
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 .1 rabmaG  ioK nakI  oiprac sunirpyC )4102 ,egami elgooG(  
 

 aP  tahilem kutnu aynanraw itamaid nad gnutihid naki ,nalub 3 rumu ad

 kutnu nakotap iagabeS .naukalrep nalisahrebek nad anraw isagerges

 :hitup iok naki ;tukireb iagabes halada naukalrep lisah iok naki sinej nakutnenem

harem iok naki ,hitup anrawreb nadab aumes  ,harem anrawreb nadab aumes :

hitup iok naki ,matih anraw ipututid gnuggnup naigab aumes :matih iok naki  - 

 nalabmat uata kacreb nagned harem uata hitup rasad anrawreb nadab :harem

hitup iok naki ,harem uata hitup  - ta hitup rasad anrawreb naki nadab :matih  ua

matih iok naki ,matih uata hitup nalabmat uata kacreb nagned matih  -  :harem

 nalabmat uata kacreb nagned harem uata matih rasad anrawreb naki nadab

hitup iok naki ,harem uata matih  - harem -  nad harem ,hitup anrawreb nadab :matih

h niddumilA( mati  la te .  , 02 )20 . 

 
2.1.2   ioK nakI narabeyneP hareaD nad tatibaH )oiprac sunirpyC(  

  lakgnad nariarep aynilsa tatibah gnay rawat ria naki halada iok nakI

awar ,uanad ,iagnus id sarek utigeb kadit gnay ria sura nagned -  nad kudaw ,awar

s hibel iok nakI .aynnial ria nagnaneg  id amaturet( nama gnay tapmet iracnem aku
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,naitilenep naiakgnares iraD .)tupmur ihubmutid gnay tapmet   nahubmutrep

am araces iok naki nadab gnajnap  rumureb haletes iapacret lamisk  .nuhat 2

am nadab tareb nahubmutrep nakgnadeS  rumureb haletes iapacret lamisk 2 

 3 rumu adap iapacret lamiskam nadab tareb nahubmutrep nakgnadeS .nuhat

 adap adreb aynnarahilemep isakol akij ,lamitpo hubmut tapad iok nakI .nuhat

 051 aratna naiggnitek – 02 aratna ria uhus ,m 000.1 - 52 C .)0102 ,idroK(  

 ,)0002( onoyhaC turuneM  gnus id iapmujid kaynab sam naki ai- gnus a  ,i

uanad - nagnaneg nad uanad -  irid nakiauseynem hadum sam nakI .ria nagnaneg

agned isatpadareb hadum iok nakI .nagnukgnil nagned n  nagnukgnil isautkulf

urunep nad Cº5 iapmas uhus nahaburep aynlasim ,iggnit fitaler gnay  2O nan

.retil/gm 2 iapmas  

 
3.1.2   ioK nakI nakaM naasaibeK nad nakaP sineJ )oiprac sunirpyC(  

  iok sam naki adaP .)rovinmo( alages nakamep gnologret iok sam nakI

 7 naruku( adum rumu -  id pudih gnay nahubmut nad naweh dasaj nakamem )01

aynlasim ,nariarep rasad   ,eadimipe ,eadicifibut ,ateahcogilo ,eadimonorihc

acsulom ,aretpohcirt  nad aozotorp nakamem aguj ,uti nialeS .ayniagabes nad ,

 dasaJ .arecodalc nad adopepoc itrepes notknalpooz -  todesid tubesret dasa

l nakgnades nakamid nanakam nenopmoK .aynrupmul amasreb  aynrupmu

 nakI .tulum iulalem nakrulekid -  iracnem malok id arahilepid gnay asawed naki

 dasaj( nanakamm rebmus -  helO .malok gnatamep gnililekes id )kiner dasaj

p ,uti babes rasgnol nad kasur gnires gnatame  anerak   sam nakI .ini naki sativitka

m akus aguj iok  kudagne -  naki sativitkA .nakam iracnem kutnu malok rasad kuda

 kudagnem malad iok sam -  sam naki nakbabeynem halini nariarep rasad kuda

 mottob malad ek nakgnologid redeef   alup ini sativitkA .”rasad nakamep“ uata

as id sam naki naarahilemep nakbabeynem gnay  ,kiab nagned lisahreb haw

.)0102 ,idroK( hawas nariarep rasad id nanakam tapadret kaynb anerak  
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 sam naki ,)1102( onosraW nad oyriwusotraP turuneM  iok   naki kusamret

sam naki ,fitka gnay  iok  karegeb naka   pakgnanem nad aynanakam hara ek tapec

 .tubesret nakap  nakI .iggnit natadapek malad alibapa fiserga hibel naka sam nakI

 naki amatu nakaP .alages nakamep inkay ,arovinmo naki sinej gnologret iok sam

 .nariarep ipet nad rasad id tapadret gnay gnatanib nad nahubmut halada iok sam

malad ,lamitpo aynnahubmutrep ragA   nakap nakulrepid iok sam naki ayadidub

.telep apureb nahabmat  

 
2.2   igoloiB tafiS  sanomoreA .ps  

1.2.2   igolofroM nad isakifisalK sanomoreA  .ps  

 )9791( tloH turuneM malad  7002( ontijarP  iretkab isakifisalk ,)  sanomoreA

alihpordyh  :tukireb iagabes halada  

muliF    atyhpotorP :  

salK    seteceymozihcS :  

odrO    eladonomoduesP :  

odrO buS   eaenidomuesP :  

ylimaF    eaecnoirbiV :  

suneG    sanomoreA :  

seisepS    : alihpordyh sanomoreA  

 

.2 rabmaG  allihpordyh sanomoreA iretkaB  )4102 ,egami elgooG(  
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 ini iretkab sigolofrom araceS  naruku nagned kednep gnatab kutnebreb

0,1 - 7,51 rabel nad mµ 5,1 -  ,litom tafisreb ,fiitagen marg iretkab kusamret ,mµ 8,51

 iretkab kusamret ,fitatnemref fitadisko ,allegalf ralop utas nagned karegreb

tikaynep babeyep iretkab nakapurem nad kiboreana fitalukaf   cigahrromeaH

aimeacitpes   .harad les taubmep nagro nad nagniraj kasurem gnay iretkab utiay

73 halada aynnahubmutrep kutnu mumitpo uhuS  o  .)5891 ,atabaK( C  

 
2.2   iretkaB nahubmutreP allihpordyh sanomoreA  

  iretkaB A.  alihpordyh ni apnat amal pudih tapad kadit  uhus ,ayngna

 22 aynnahubmutrep igab lamitpo – 82 o 53 uhus adap ,C o  aynnahubmutrep C

 suneG .tabmahret  sanomoreA  ,rawat nariarep nagnukgnil id tatibah iaynupmem

 naadarebek sanomoreA  allihpordyh    halmuj nagned aynnagnubuh tare

riarep id kinagro nahab nagnudnak  iukaid ini iretkaB .rasad nemides uata na

 semloH( nignid haradreb naweh igab negotap iagabes  ,.la te  .)6991  

  .A h allihpordy   hubmut gnay fitagen marg iretkab kopmolek kusamret

 83 uhus narasik adap lamiskam -  0 uhus adap laminim nahubmutrep nad Cº14 -   

 Cº5  5,5 hP narasik nagned –  iretkab nakaibgnabmekreP .9 allihpordyh.A  araces  

renib nahalebmep  .)2991 ,ytawaiviL nad otnairfA(  

 
2.2.2   iretkaB iskefnI allihpordyh sanomoreA  

  hamelem naka naki helo ikilimid gnay nahat ayad akam sserts naki aliB

ret hadum aggnihes  irad ,isairavreb aynamal iretkab iskefnI .iretkab iskefni anek

 tikaynep utaus ini edoirep malad idaJ .uggnim aparebeb iapmas irah aparebeb

 idajret tapad iretkab helo iskefnI .aynbabeynep gnatnet isamrofni nakirebmem

nakam ,akul gnay hubut naakumrep iulalem  iulalem kusam nupuata na lajnig  ,

 aimeacitpes adap rabeynem nad harad hulubmep ek kusam naka naidumek

 tikaynep naraluneP .)harad hulubmep irad raulek harad anerak harad nanucark(

 ,nanagnanep ,tala iulalem ,tikas gnay naki nagned gnusgnal katnok iulalem ini
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 naki sakeb ria narila atres ,ria nahubmut uata naweh ,naki hubut asis naigab

,ontijarP( tikynep gnaresret gnay  .)7002  

 tapad aynmumu adap aborkim les halmuj nahubmutrep nad nahabmaneP

 nakapurem nahubmutrep avruK .nahubmutrep avruk kutneb malad nakrabmagid

.utnetret utkaw malad les halmuj nahabmanep irad narabajnep  

 

 

 

 

 

 rabmaG  .3 )9891 ,airiwairuS( iretkab nahubmutrep avruK . 
 

 adap esaf tapme adA .iretkab nahubmutrep avruk iagabes tubesid sata id avruK

utiay ,avruk adap kapmat anamiagabes ,iretkab nahubmutrep  :)9891 ,airiwairuS(  

 gaL esaF  

 udividni halmuj nahubmutrep nad kutneb nahaburep nakapurem ini esaF

 isatpada esaf iagabes nakamanid tapad ini esaF .tahilret atayn araces kadit

 malad id sativitka utaus kutnu dasaj narutagnep esaf uata )naiauseynep(

nagnukgnil  .urab nikgnum gnay  

 laisnenopskE esaF  

 naktakgninem nad kutneb nahaburep nakadagnem ialum dasaj ini esaF

eP .majat nagned takgninem avruk aggnihes les halmuj . 

 renoisatS esaF  

 gnay kitit adap nahubmutrep sativitka kacnup nakkujnunem gnay esaF

alid tapad kadit  naka kifarg narabmag ini esaf adap aggnihes ,igal iuapm

.ratadnem  
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 naitameK esaF  

 kifarg aggnihes nurunem naka majat araces udividni halmuj ini esaF

.lawa kitit ek ilabmek naka aynkapmat  

 
3.2   gnohaniB ( idroc aredernA )ailof  

1.3.2  B igolofroM nad isakifisalK  gnohani ailofidroc aredernA . 

 iagabes ,)0102( itraniW nad namrihuS turunem gnohanib isakifisalK

 :tukireb  

isiviD    atyhpoilongaM:  

sleK    adispoilongaM:  

odrO    selallyhpoyraC:  

ilimaF    eaecallesaB:  

suneG    aredernA:  

seisepS   : ailofidroc aredernA  

 

 

 

 

 

 

 

 
maG  .4 rab  gnohaniB ailofidroc aredernA  )4102 ,egami elgooG(  

 uata gnohaniB  aredernA  ailofidroc sineetS ).neT(   namanat nakapurem

gnay  nad aredernA suneg aman ikilimem   ilimaF gnologret .eaecallesaB  

muT  helo nakanugid gnires ini nahub aysam idart tabo iagabes takar  ,lanois

naid  akul nakhubmeynem kutnu aynarat akul ,rakab   ,kitamer ,isarepo haletes
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 masa bmep ,taru  ,harad hatnum ,gnutnaj nakakgne orts ,sufit  gnadar ,risaw ,ek

ionaM( susu  ,  )9002(  malad itawamhaR  ,. la te  .)0102(  

 
2.3.2  gnohaniB narabeyneP nad tatibaH  redernA ailofidroc a  

 T  gnohanib namana ( aredernA   ailofidroc )sineetS ).neT(  ret  malad kusam

ilimaf  allesaB utas halas nakapurem eaec  iaynupmem gnay tabo namanat   isnetop

,itiletid kutnu naped ek raseb  hisam ini namanat irad anerak   ulrep gnay kaynab

iagabes ilagid  hab ini namanaT .akamraf otif na  nad aniC irad lasareb aynranebes  

 ,akiremA nupuam aporE aragen iD .araggneT aisA ek rabeynem at  ini naman

 ipatet ,lanekid pukuc p  kiratret muleb anas id ilha ara utnu  nad suires itilenem k

 iagabes taisahk magareb lahadap ,maladnem  .iukaid halet tabo D  aisenodnI i

 lanekid ini namanat agabes  arupag iagabes nakanugid gnires gnay alodneg i

 rakgnilem gnay  id  lanekid kaynab muleb ini namanat numaN .namat nalaj sata

 malad ysam aisenodnI takara   ,wuoraK( .)9002 ,aktilaB nad nagnedniR  

 b namanaT ( gnohani sineetS ).neT( ailofidroc aredernA  .aynhotnoc )

 .aniC naratad nad nataleS akiremA irad lasareb gnay namanat halada gnohaniB

 nahubmuT .ihC naS gneD aman nagned lanekid hibel gnohanib namanat aniC iD

nay nahubmeynep taisahk ikilimem lanekid halet ini  naubir halet nad asaib raul g

 aumes ripmah ,mumu araceS . kokgnoiT asgnab helo ismusnokid aynamal nuhat

 .natabognep naujut kutnu naktaafnamid tapad gnohanib nahubmut irad naigab

 ,setebaid nahubmeynep kutnu nakkanugrepid tapad gnohanib ijib aynlasiM

gnebmep  tapad gnohanib nuad aratnemeS .susu gnadar nad revil nakak

kutnu naktaafnamid  ( akul nahubmeynep nad kitamuer ,yrreF  8002 .)  

 
3.3.2   gnohaniB naanugeK nad taafnaM ailofidroc aredernA  

ini namanat taafnaM   ainud malad raseb tagnas  araces ,natabognep

siripme  anib  malaD .tikaynep sinej iagabreb nakhubmeynem tapad gnoh

 gnay namanat naigab ,natabognep gid  ,gnatab ,raka irad lasareb tapad nakanu
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 ini namanaT .nuad kaitek adap lepmenem gnay ibmu nupuam agnub nad ,nuad

 nagned lanekid  natubes eniV ariedaM  ikilimem ayacrepid   nadiskoitna nagnudnak

 wuoraK( surivitna nad iggnit la te .)9002 ,.  

lanoisidart namanat utas halaS ,)0102( divaD nad nawaitsirhC turuneM  

nires gnay  halada tabo iagabes nakanugid g  ailofidroc aredernA  helo gnay uata

 takaraysam tubesid  aD .gnohaniB aman nagned  nu aniB  nakrucnahid gnay gnoh

 ayacrepid u taisahkreb  akul adap iskefni hagecnem kutn nihes ,rakab  araces agg

 tapad gnusgnal kadit .rakab akul nahubmeynep sesorp tapecrepmem  

gnabmaB ,otranaS turuneM  nad   yelnatS (  ,)0102 d  namanat aniC i

ed lanekid hibel gnohanib  lanekid halet ini nahubmuT .ihC naS gneD aman nagn

 aynamal nuhat naubir halet nad asaib raul gnay nahubmeynep taisahk ikilimem

 irad naigab aumes ripmah ,mumu araceS . kokgnoiT asgnab helo ismusnokid

abognep naujut kutnu naktaafnamid tapad gnohanib nahubmut  ijib aynlasiM .nat

 nakakgnebmep ,setebaid nahubmeynep kutnu nakkanugrepid tapad gnohanib

 kutnu naktaafnamid tapad gnohanib nuad aratnemeS .susu gnadar nad revil

akul nahubmeynep nad kitamuer . 

 
4.3.2   nahaB nagnudnaK  gnohaniB adap fitkA ailofidroc aredernA  

K  aimiK nagnudna ailofidroc aredernA   naitilenep adap sineetS ).neT(

aynmulebes  alid halet  nagnudnak tapadret awhab nakrop uks tilobatem  sinej redn

 ,diolakla ,dionovalf nuaD .ninopas ,dionepretirt ,lonefilop   gnudnagnem gnohanib

 ,dionovalf diolakla nad ,ninopaS ,   inruM( adisokilg la te ,  )1102( malad   ,itawamhaR

 iweD nad ,ynnE  .)0102(  

 z ,)2102( haiD nad inayirahirK ,ramU turuneM  gnay aborkimitna ta

 ,diolakla ,ninopas ,lonefilop ,dionovalf utiay gnohanib nuad adap tapadret

ad taisahK .ninat ,irista kaynim ,dionepret gnohanib nuad ir   nakracnalem halada

 nahat ayad satilativ nakilabmegnem nad harad naraderep naklamronem nad
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 kitamer ,setebaid ,raseb ria gnaub ,licek ria gnaub nakracnalem ,neiebma ,hubut

.nawairas nad taru masa  

 
5.3.2   gnohaniB adap loneF kartskE nagnudnaK ailofidroc aredernA  

 wuoraK turuneM la te  ,. ( 9002 ) m naka gnohanib ,  iagabreb iskudorpme

 nad awaynes s ini awayne  sid  kutnU .rednukes tilobatem nagned tube

 apa ada nakpakgnugnem d  ulrep akam gnohanib namanat taisahk kilabi

anegnem huaj hibel naitilenep nakukalid  nagnudnak i isah iraD .fitka awaynes  l

 hajdaG satisrevinU nauluhadnep naitilenep daM  rutluk adap awhab nakataynid ,a

ni   gnudnakret gnohanib nuad ortiv nes  .dionovalf fitka away neS away -  ini awaynes

gnisam aynisgnuf iauses narepreb tapad -  .gnisam pmameK hanib nau  kutnu gno

 tikaynep sinej iagabreb nakhubmeynem ni  awaynes nagned tare natiakreb i ka  fit

 aynmalad id gnudnakret gnay pes  tapad dionovalF .dionovalf itre epreb  nar

 kitoibitna iagabes gnusgnal ggnem nagned  emsinagroorkim irad isgnuf ugna

suriv nad iretkab itrepes . 

 taafnaM .nadiskoitna iagabes isgnufreb gnohanib nuad adap dionovalF

 gnudnagnem dionovalF .hubut les rutkurts ignudnilem kutnu halada aynnial

 aggnihes masa tafisreb gnay lohokla utaus nakapurem loneF .lonef awaynes

ilimem loneF .talobrak masa aguj tubesid  nakisarutanednem kutnu naupmamek ik

 nataki iulalem nietorp nagned natiakreb loneF .les narbmem kasurem nad nietorp

 ramU( kasur idajnem nietorp rutkurts naktabikagnem aggnihes negordih a te  ,.l

.)2102  

 
6.3.2  igolonumI gnadiB malad loneF naturaL nanareP  

 uneM  gnay amatu aimik awaynes puorg aparebeb ,)6002( iradnusmaS tur

 nad atreb magol ,lohokla ,kilonef awaynes nad lonef halada aborkim itna tafisreb

 .naliretsomehk muinomma awaynes ,nejreted nad ,anraw taz ,aynawaynes

m nietorp nakbabeynem tapad lonef nagnudnaK  aynsesorP .isarutaned imalagne
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 tapad kadit nietorp nakbabeynem gnay lukelom rutkurts nahaburep helo iuluhadid

.naitamek imalagnem iretkab les aggnihes aynisgnuf nakukalem  

  aborkim itna taisahkreb dionovalf nad inat ,iritsa kaynim aynmumu adaP

takgninem nad les isalumitsnem nagned hubut numi metsis nak -  gnay tisogaf les

 gnay dionovalf aynmulebes naitilenep adaP .relules numi nopser malad narepreb

 nad aborkim itna kefe nakujnunem halet lonefilop irad awaynes nakapurem

anhsirhC( numi metsis naktakgninem  ,hisgnin .)6002  

 
4.2   ioK nakI hubuT adaP nanahatreP metsiS )oiprac sunirpyC(  

 ,)2002( niddufilA turuneM  ,idobitna nial aratna laromuh rotkaf nad nopser

C nietorp ,norefretni ,nirefsnart -  les itre[es relules rotkaf nad nopser ,fitkaer

r lifortuen( rellik les ,gaforkam  .sativitisnesrepih nad fargolla nakalonep iskae

 sukum nad kisis ,tiluk itrepes naakumrep iwaimik nad kinakem rirab ,uti nialeS

 nad hubut naakumrep adap lajnig   naki hubut nanahatrep tala nakapurem aguj

non tafisrseb gnay - r nakapurem laromuh nopseR .kifiseps  tafisreb gnay nopse

 uata idobitna iagabes lanekid gnay isnatsbus utauses helo nakukalid kifiseps

non tafisreb naki relules nopser nakgnades ,nilubolgonumi -  nakukalid kifiseps

“ helo .”ytinumi detaidem llec   nad isgnuf malad rotakilpma nad rotakinumoK

msinakem  ,nikofmil helo akukalid naki rellules nad laromuh nanahatrep e

nikotis nad norefretni ,nikuelretni . 

 
5.2  nalumitsonumI  

1.5.2  nalumitsonumI nairebmeP edoteM  

001 rasebes nakanugid gnay nalumitsonumi sisoD -  .mpp 002

ret araces nakirebid tapad ini nalumitsonumI  uggnim 1 amales surenem su

 nakitnehid naidumek ;naredednep apah malad hisam akitek naki avral adapek

 aneraK .uggnim utas amales 3 ek uggnim adap ilabmek nakirebid ,aynnairebmep

 adap nad ,namadnerep iulalem nakirebid nalumitsonumi ,lawa pahat adap ,uti
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bmep isakilpa arac nahilimeP .nakap amasreb nakirebid tapad ayntujnales naire  

 nataigek malad isneisife nad nasitkarpek sata nakrasadid nalumitsonumi

ayadidub  2002 ,niddufilA( .)  

radinamsaJ turuneM  ( 9002 )  gnay nahab nakapurem nalumitsonummi ,

ser naktakgninem asib  naanuggneP .negotap iskefni padahret emsinagro isnetsi

 nakirebid gnay iparetomek anerak naki ayadidub adap nakukalid nalumitsonumi

)9991( yroJ nad regguD .utnetret iretkab adap isnetsiser nakbabeynem naki adap  

malad  radinamsaJ  ( 9002 ) bmep awhab nakataynem ,  araces nalumitsonumi naire

 itrepes les kifiseps non numi metsis nakfitkagnem kutnu duskam nagned saul

 nad atarbetrev adap gaforkam etycomeh   nairebmeP .atarbetreva adap

: nagned nakukalid tapad nalumtsonumi  

  nakitnuynep : nakitnuyneP naculg ateb  nalumits nad  tapad aynnial numi t

 nad sitkarp kadit asaib ipatet ,tauk gnay kifiseps non nopser nakirebmem

.ayadidub ahasu malad ayaib lah malad fitkefe  

  ipatet ,tikides gnay kifiseps non numi nopser nakirebmem : namadnereP

 nagned adapirad ayaib lah malad fitkefe hibel  tapad numaN .nakitnuynep

 natadapek nad nanagnanep ayntakgninem anerak sserts naklubminem

.naki avral esaf adap nakfitkaid tapad gaforkaM .namadnerep malad  

  nakapurem nad kiab gnay kifiseps non numi nopser nakirebmem : larO

.fitkefe hibel gnay edotem  

itrepeS   iulalem nakirebid tapad nalumitsonummi ,niskav nagned aynlah

 isakilpa arac nahilimeP .namadnerep nad )laro( nakap amasreb ,iskejni

 nataigek malad isneisife nad nasitkarpek adap nakrasadid ini nalumitsonummi

ni ayadidub nataigek malad nataafnameP .ayadidub  naklamitpognem tapad i

 tikaynep padahret naki hubut nahat ayad natakgninep iulalem ayadidub iskudorp

0991 ,nosrednA( iskefni  malad  02 ,radinamsaJ .)90  
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2.5.2  nalumitsonumI ajreK emsinakeM  

 natakgninep nakkujnunem aynasaib nalumitsonumi nakirebid gnay nakI

ka  ,sisotisogaf nagned isketedid tapad kitisogaf les satifitkA .kitisogaf les sativit

 gnillik  nad sixatomehc  tagnas halada hunubret gnay kiteneg ayntakgnineM .

 .nalumitsonumi irebid gnay naki irad gaforkam adap gnitnep  msinahcem gnilliK

egafirkam  getakid tapad  iagabes nakiro negyxo - tnedneped   uata negyxo -

tnednepedni  . negiskO -  msinahcem gnillik tnedneped  helo nakisaidemid  evitcaer

 seiceps negyxo  nagned isketedid tapad )SOR( ecnecsnenimulimehc   TBN iju nad

 atijaK( la te 0991 ,.  malad  9002 ,radinamsaJ d aguj tisofmiL .)  helo nakfitkai

 nalumitsonumi nairebmep helo ihuragnepid aguj mizosil satifitka ,nalumitsonumi

 nesnegroJ( la te 3991 ,.  malad  9002 ,radinamsaJ .)  

 nagned naki nopserid kadit nalumitsonumi ,niskav nagned adebreB

sisetnisnem  vitka natakgninep naknialem ,idobitna  les sativitkaer nad sati

 araceS .laromuh nupuata relules nanahatrep  ortiv ni  relules nopser natakgninep

 muilozartet eulb ortin iju iulalem rukuid gnay kitisogaf sativitka helo nakkujutid

 ikciwiS nad nosrednA( )TBN( ( 3991  ) malad   2002 ,niddufilA  .) niddufilA   )9891(

malad  p nakhabmanem )2002( niddufilA  sata nakrasadid ini natakgnine

 isamrofsnart ayngnusgnalreb iskudnignem nalumitsonumi naupmamek

)3H( muitirt potosi iakamem nagned nakkujnutid gnay kitsalbofmil  .  sativitkA

ninep isatsefinam nakapurem ini kitisogaf  adap nad relules nopser natakg

.laromuh nopser naktakgninem naka aynrihka  

 
6.2  naitregneP   igolotsiH nagniraJ  niG laj  

,oroginaP  itutsA , nanhaB ,ahduyarP ,  ariflaS , nad  atikaW .  ,)7002( ,

itareb otsiH .sogol nad otsih atak irad lasareb igolotsih awhab nakataynem  

 irajalepmem gnay umli halada igolotsih aggnihes umli itareb sogol nad nagniraj

 nakulrepid tagnas ygolotsiH .kipoksorkim araces hubut nagniraj nad ,nagro ,les



91  

 

 kiab nial hubut tala uata nagro utaus lamron nagniraj rutkurts irajalepmem malad

imotana rutkirts   utaus ilanegnem malad gnitnep tagnas ini laH .igoloisif nupuam

nahaburep ad tikaynep utaus tabika nakapurem gnay igolotap isidnok -  nahaburep

 nagniraj utaus )lamronba( igolotap nanialek irajalepmem gnay umlI .ralules

.igolotapotsih tubesid  

  enitraM turuneM  )7002( aniraM dna z  malad itawoyteS  la te  ,)2102( ,.

 iuhategnem kutnu rekramoib iagabes nakanugid tapad igolotapotsih asilana

nagro adap idajret gnay rutkurts nahaburep iulalem naki natahesek isidnok -  nagro

epes ramecnep nahab irad amatu narasas idajnem gnay  itr lajnig  nad lajnig ,itah ,

 nakanugid tapad igolotapotsih rekramoib naanuggnep ,uti nialeS .ayniagabes

nagro itamagnem nagned nagnukgnil gnirotinomem malad -  gnay tubesret nagro

 nakanugid tapad aggnihes hubut emsilobatem malad gnitnep isgnuf ikilimem

agabes .emsinagro utaus adap natahesek nauggnag aynidajret lawa sisongaid i  

 
.2 6  1. potsiH natamagneP a nagniraJ igolot  

 turuneM itawoyteS , H ,itayadi  kiwA ,  nad inagludbA  )2102( ,  asilana

 isidnok iuhategnem kutnu rekramoib iagabes nakanugid tapad igolotapotsih

atahesek nagro adap idajret gnay rutkurts nahaburep iulalem naki n -  gnay nagro

lajnig ,itah ,gnasni itrepes ramecnep nahab irad amatu narasas idajnem toto ,   nad

 nakanugid tapad igolotapotsih rekramoib naanuggnep ,uti nialeS .ayniagabes

d nagnukgnil gnirotinomem malad nagro itamagnem nagne -  gnay tubesret nagro

 nakanugid tapad aggnihes hubut emsilobatem malad gnitnep isgnuf ikilimem

.emsinagro utaus adap natahesek nauggnag aynidajret lawa sisongaid iagabes  

lep ,nagniraj nagnotomep ,isaskif pahat iulalem nagniraj napaisreP  naleba

 nagniraj nahalognep ,ayntujnaleS .isakifislaked nad ,isaskifer ,nemiceps

 nad nifarap napusuynep ,nahinrejnep ,isardihed pahat nagned nakukalid

 nasiri taubid naka gnay kolb kutneb malad nifarapreb nagniraJ .kolb nataubmep
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torkim nagned nagniraj sipit  ianrawid tapad gnay taraperp idajnem aggnihes mo

 ,nisoe niliskotameh naanrawep itrepes ,nagniraj anrawep sinej aparebeb nagned

nial nad asmeig - oroginaP( nial  la te ,.  .)7002  

 
2.6.2  otsiH malad taraperP nataubmeP ap lot igo  

i ,)8002( otnasuS turuneM  nak hadebid  idumek  nagro naigabes libmaid na

 nilamroF larteN refuB fitaskif natural malad naktewaid nad gnasni ,toto ,susu

1 amales %01 )FNB( -  ek nakkusamid nad gnimmirtid nagro uti haleteS .irah 2

otop id kutnebret gnay nilil kolB .nilil kolb taubid kutnu kitsalp tesak malad  gn

 uti haleteS .kejbo saleg id nakkatelid nad motorkim nisem nakanuggnem nagned

EH naanrawep nakukalid   ek nakusamid ilak amatreP .)nisoE nillixotameaH(

gnisam %58 lohokla nad %59 lohokla ,tulosba lohokla ,II lolyx ,I lolyx malad -

eS .tinem aud amales gnisam  nark ria nagned icucid naturureb araces uti halet

 amales nilixotameaH anrawep natural adap madnerid ,tinem utas amales

 muihtil ek nakkusamid ,kited 03 amales nark ria nagned icucid ,tinem napaled

51 amales tanobrac - nark ria nagned icucid naidumek ,kited 03   tinem 2 amales

2 amales nisoe ek nakkusamid nad -  nanawalreb araces uti haleteS .tinem 3

 lohokla ,%59 lohokla ,%58 lohokla malad ek nakpulec id lawa naukalrep itrepes

gnisam II lolyx nad I lolyx ,tulosba -  nad nakgnirek id taraperP .tinem aud gnisam

d pututid  nagne  ssalg revoc takerep irebid gnay  

p ,)3102( nametraH turuneM  toto ,gnasni ,lajnig ,itah isaraperp nataubme

 ,enelyx malad maj 21 amales isardihid ,isaskifid hadus gnay naki tiluk nad kla  loho

eles hadus gnay lepmaS .%07 nad %08 ,%09 ,%59 lohokla ,etulosba  ias

06( sanap nifarap malad madnerid ,isardihid tinem 04 amales )C°  ayntujnales ,

.isasinifarapedid  hadus gnay naki hubut nagro lepmaS   kutnebreb kolb   nifarap

 nalabetek nagned motorkimid .mμ 5 labetes   naki hubut nagro hotnoc nagnotoP

kumrep sata id nakkatelid 04( sanap ria naa )C°   adap lepmetid ayntujnales



12  

 

 isardihid sedils adap lepmenem gnay lepmaS .)ssalg kejbo( naakumrep

okla ,enelyx nakanuggnem loh   nad %07 ,%08 ,%09 ,%59 lohokla ,etulosba

a nagned nakhisrebid ri d 3 amales nakukalid isardih napahat paites adaP .  .kite

 natural malad madnerid sedils adap lepenem gnay nagniraj ayntujnaleS

gned icucid ,uti haleteS .maj 2 amales nilyxotameh  nad sedauka na  isardihid

malad ilak 3 nakpulecid arac nagned  .enelyx nad etulosba lohokla ,%59 lohokla  

enem gnay lepmas ayntujnaleS sedils adap lepm  1 naletne naksetetid -  nad ilak 2

 nagned pututid isaraperp ,gnirek naletne haleteS .ssalg revoc  agned itamaid  n

.sisilanaid nad ,otofid ,ayahac poksorkim  

 
7.2   nakI lajniG  

 kusam ilakes amatrep gnay ramecnep nahab ,)1102( aggnalrE turuneM

malad ek   nahab gniraynem gnasni utiay nasafanrep nagro iulalem naki hubut

 hubut hurules ek nakisubirtsidid ayntujnales ,hubut malad ek kusam ramecnep

 natakgnineP .naki lajnig id isalumukaret aynrihka nad harad narila iulalem

ret lajnig id dC nad bP magol nagnudnak  magol aynkusam satisnetni anerak idaj

 iaynupmem lajnig aggnihes ,surenem suret gnay naki hubut malad ek

 malad ek kusam suret gnay ramecnep nahab rilunagnem malad nasatabretek

.hubut  

 nuJ la te  )0102( ,.  malad  nakakumegnem ,)3102( ulibaS nad sirdI ,hitainA

ab  naki lajnig adap igolotap nahaburep awh  hcaol dinirpyc naerok (  sunrugsiM

sutaduacilliugna  iskefniret gnay )  alihpordyh .A  sulubut adap isareneged utiay

 .kitortken imalagnem kiteopotameh nagniraj atres suluremolg adap nad latsid

nay lajnig nakasurek aparebeB  gnaresret gnay naki adap nakumetid gnires g

 iretkab  alihpordyh .A :inkay  

.a  sisorkeN  
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les naitamek halada sisorken ,)8002( asrE turuneM -  .nagniraj uata les

 irad tacup hibel gnay anraw ikilimem utiay ,kitorken nagniraj irad kitsiretkaraK

 ayngnalih ,lamron anraw  hadum nad hupar idajnem nagniraj( gnatner ayad

.tacup uata kurub gnay isnetsisnok ikilimem uata ,)kayokret  

 
.b  amedE  

 gnay nariac isalumuka utaus halada amede ,)8002( asrE turuneM

aggnor malad id lamronba -  tapad gnay nagro nad nagniraj irad hubut aggnor

ikagnem  id gninuk nariac aynada helo iadnatid amedE .nakakgnebek naktab

isidnoK .riareb uata recne lairetam uata lanimodba aggnor malad -  ini isidnok

nahab nagned nakgnubuhid tapad -  tikaynep nad iretkab ,suriv ,aimik kiskot nahab

nep uata sinakem nakasureK .kitisarap  padahret naki ihuragnepmem tapad tikay

 naka amede nakasurek imalagnem ayn toto gnay naki anerak tujnal hibel iskefni

.iretkab nahubmutrep kutnu kiab gnay muidem utaus nakaideynem  

.c  itsegnoK  

1102( hisainruK nad itawoytsikuL  halmuj nakianek halada itsegnok ,)

d  relipak awhab tahilret kipoksorkim araces gnay ,harad hulubmep malad id hara

.tisortire isiret rabelem kapmat harad  
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NAITILENEP EDOTEM NAD IRETAM .3  

 

 1.3  naitileneP edoteM  
 1.1.3  naitileneP talA  

A  tal  aynisgnuf atreseb ad nakanugid gnay itilenep mal  adap nakijasid na

 ni araces naitilenep kutnu 2 lebaT nad ortiv ni araces naitilenep kutnu 1 lebaT

.oviv  

.1 lebaT  utubid gnay naitilenep talA  kartske naktapadnem kutnu nakh   ni araces
.ortiv  

oN  talA  isgnuF  
1. kitilanA nagnabmiT   gnabminem kutnu tala iagabeS nahab  
2. etalP toH   sanamep tala iagabeS  
3. moksaB    nahab tapmet iagabeS  
4. gnitnuG  nahab gnotomep tala iagabeS  
5. ssalG rekaeB  isaresam sesorp malad nahab tapmet iagabeS  
6. rukU saleG  ala iagabeS t natural nahab rukugnem malad  
7. gnoroC  tala iagabeS  natural nagnaunep utnabmep  
8. napmaN  htabretaw sesorp malad nahab tapmet iagabeS  
9. retemotofotkepS   gnabmoleg gnajnap rukugnem kutnu tala iagabeS

nahab  
01 . alutapS  natural naknegomohgnem kutnu tala iagabeS  
11 . xetroV   naknegomohgnem kutnu tala iagabeS natural  
.21  L2 selpoT  isaresam kutnu hadaw iagabeS  
.31  htabretaW  sanamep tala iagabeS  
.41  rotaropave yratoR  lonef kartske naktapadnem kutnu tala iagabeS  

 

 lebaT 2.  naitilenep talA oviv ni araces nalumitsonumi iju kutnu nakhutubid gnay  
oN  talA  isgnuF  
.1  muiraukA   aidem ria hadaw iagabeS  
.2   utaB nad rotareA

isareA  
negisko lisahgnep utnab tala iagabeS  

.3  rotareA gnaleS  isarea utnab tala iagabeS  

.4  teN poocS  iju naki nakhadnimem kutnu tala iagabeS  

.5  retemomreT  uhus rukugnem kutnu tala iagabeS  

.6  eM Hp ret  aidem ria Hp rukugnem kutnu tala iagabeS  

.7  reteM OD   negisko nagnudnak rukugnem kutnu tala iagabeS
turalret  

.8  poksorkiM  naki toto nagniraj itamagnem kutnu tala iagabeS  

.9  tes oitceS  nagniraj adap hadeb tala iagabeS  
.01  mliF lotoB  raj hadaw iagabeS  iju natural nad nagni

igolotapotsih  
.11  roseccorP eussiT  nagniraj natamagnep kutnu tala iagabeS  
.21   hadaW gniddebme   nagniraj natamagnep kutnu tala iagabeS

( gniddebme ) 
.31   gniddebmE  nagniraj natamagnep kutnu tala iagabeS
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enihcaM  GE ACIEL’
0211  

( gniddebme ) 

.51  yrator motorkiM  nagniraj nagnotomep kutnu tala iagabeS  

.61  motorkiM uasiP  nagniraj nagnotomep kutnu tala iagabeS  

.71  tesniP  nagniraj lepmas libmagnem kutnu tala iagabeS  

.81  htaB htaolF eussiT  nagniraj natamagnep kutnu tala iagabeS  

.91  ssalG kejbO  nagniraj natamagnep kutnu tala iagabeS  

.02  ssalG revoC  nagniraj natamagnep kutnu tala iagabeS  

.12  htab retaW  lepmas naksanamem kutnu tala iagabeS  

.22  nevO  lepmas naksanamem kutnu tala iagabeS  

.32  poksorkimotoF  nagniraj natamagnep kutnu tala iagabeS  
2 .4  sE nakateC  nifarap kolb nakkatelem kutnu tala iagabeS  

 

 2.1.3   nahaB  

B naha  ni naitilenep malad nakanugid gnay aynisgnuf atreseb  nakijasid i

 araces naitilenep kutnu 4 lebaT nad ortiv ni araces naitilenep kutnu 3 lebaT adap

.oviv ni  

 .3 lebaT tilenep nahaB nakhutubid gnay nai   kartske naktapadnem kutnu   araces
.ortiv ni  

oN  talA  isgnuF  
.1   gnohaniB ailofidroc aredernA  nalumitsonummi nahab iagabeS  

2. lebaL satreK  adnanep iagabeS  
3. gniraS satreK   gniraynem kutnu nahab iagabeS

kartske  
4. eussiT  p nahab iagabeS hisrebme  
5. reksaM  tulum putunep iagabeS  
6. nagnaT gnuraS  nagnat putunep iagabeS  
7. sedibaukA  kartske turalep iagabeS  

 

 lebaT 4. nahaB   naitilenep  ni araces nalumitsonumi iju kutnu nakhutubid gnay
oviv  

oN  talA  isgnuF  
.1  ( ioK nakI oiprac sunirpyC ) agabeS iju naweh i  
.2   iretkaB  sanommoreA

allihpordyh  
naiskefnignep nahab iagabeS  

.3  aideM riA  iju naweh pudih aidem iagabeS  

.4  nakI nakaP  iju naki isirtun iagabeS  

.5  sedaukA  lawa isasilirets nahab iagabeS  

.6  niuoB naturaL /%01 nilamroF  tewagnep nahab iagabeS  toto nagniraj  

.7  notecA  abeS lajnig nagniraj tewagnep nahab iag  
 sesorp( isardihed ) 

.8  lolyX  abeS lajnig nagniraj tewagnep nahab iag  
 sesorp( gninaelc ) 

.9  riac nifaraP  abeS lajnig nagniraj tewagnep nahab iag  
 sesorp( isangerpmi ) 

.01  kolb nifaraP  abeS hab iag lajnig nagniraj tewagnep na  
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 sesorp( gniddebme ) 
.11  nitaleG   taas narupmac nahab iagabeS

lepmas nasanamep  
.21  %69 lohoklA  abeS lajnig nagniraj tewagnep nahab iag  

)isasinifaraped sesorp(  
.31  niliskotameH   iagabeS  nagniraj adap anrawep nahab

lajnig  
.41  nisoE   iagabeS  nagniraj adap anrawep nahab

lajnig  
.51  tanobraK muitiL   naktakemem kutnu nahab iagabeS

nemgip anraw  
.61  nalletnE  /)meL(  adannac

meslab  
 adap lepmas takerep nahab iagabeS

ssalg revoc  
 

 2.3   naitileneP edoteM  

i naitilenep malad nakanugid gnay edoteM lada in  edotem ha

 ,latnemirepske  naknikgnumem gnay naitilenep edotem nakapurem ini edotem

ika itilenem nad lebairav isalupinamem itilenep  turuneM .ayntab otnayteS  02( 50  ,)

 nemirepske naitilenep  tabika babes nanikgnumek itilenem kutnu naujutreb

kanegnem nagned  hibel uata utas adap naukalrep isidnok hibel uata utas na

 hibel araces nemirepske isinifeD .naukalrep irebid kadit gnay lortnok kopmolek

 kutnu nemirepske utaus isidnok rutagnem arac nakapurem halada ,takgnis

lebairav isakifitnedignem - akutnenem nad lebairav .naidajek utaus tabika babes n  

sinilk alajeg asilanagnem malad naitilenep edoteM  m nakanuggnem  edote

 utiay fitpirksed  ,)9002( ototraH turunem  edotem nakapurem fitpirksed naitilenep

 iauses kejbo isaterpretnignem nad nakrabmaggnem ahasureb gnay naitilenep

ned  .aynada apa nag  naanuggneP  naknikgnumem naitilenep ,fitpirksed edotem

 nakgnabmegnem ,sisetopih ijugnem ,lebairav ratna nagnubuh nakukalem kutnu

 .lasrevinu satidilav ikilimem gnay iroet nakgnabmegnem nad ,isasilareneg  nialeS

irksed naitilenep ,uti  aguj fitp naitilenep nakapurem  nagned nakukalid gnay  

 gnay sisetopih uata naitilenep naaynatrep tahilem kutnu atad nalupmugnep

gnarakes naidajek nad naadaek nagned natiakreb . 
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3.3  naitileneP nagnacnaR  

 halada ini naitilenep malad nakanugid gnay naitilenep nagnacnaR

aR  gnay naabocrep kutnu nakanugid LAR .)LAR( pakgneL kacA nagnacn

 ,negomoh uata magares gnay naabocrep tapmet uata aidem iaynupmem

 nad acak hamur ,muirotarobal naabocrep kutnu nakanugid kaynab LAR aggnihes

met uata aidem akam ,negomoh aidem aneraK .nakanretep  kadit naabocrep tap

.)0002 ,idapusortsaS( itamaid gnay nopser adap ihuragnepmem  

: tukireb iagabes halada LAR kutnu ledoM  

 

:nagnareteK  

Y  = ji ek naukalrep irad natamagnep ialin uata nopser - ek nagnalu nad i -  j  

atar ialin = μ -  atar  

τi   ek naukalrep huragnep = -i 

ε ek naukalrep irad naabocrep )talag( nahalasek huragnep = ji -  nagnalu nad i

ek -    j  

 1 nad naukalrep 3 nagned naitilenep rotkaf utas irad iridret ini naitileneP

 gnay naukalreP .nagnalu ilak 3 nagned lortnok brep halada nakirebid  sisod naade

iok naki padahret gnohanib natural  ( oiprac sunirpyC  iskefniret gnay )  sanomoreA

alihpordyh 8 narukureb iok naki ,naukalrep iagabeS . - 01   iskefniret hadus gnay mc

 iretkab alihpordyh sanomoreA . 

gnohanib kartske sisoD  anugid gnay :halada nak  

A gnohanib sisoD :   mpp 002  

B gnohanib sisoD :   mpp 004  

C gnohanib sisoD :   mpp 006  

Y ji  τ + μ = i ε + ji  
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 .naukalrep paites kutnu ilak 3 kaynabes nakanugrepid gnay nagnalU

 iagabes naitilenep haned nagned kaca araces nakukalid naukalrep natapmeneP

.tukireb  

 

C ,B ,A   naukalreP =  

K   lortnoK =  

3 ,2 ,1   nagnalU =  

 
 4.3  naitileneP rudesorP  
.4.3 1  eP napaisr  naitileneP  

.a   kartske nataubmeP gnohanib . ailofidroc aredernA   naripmaL( 2) 

gnohanib nuaD  )ailofidroc.A(  ur nagnarakep namanat irad helorepid  ham

 ulal ,hisreb iapmas icucid nuaD .gk 2 kaynabes rumiT awaJ ,gnalaM atok id

nignaid arac nagned nakgnirekid nuaD .naksiritid - gnirek iapmas naknigna   amales

.kubub idajnem iapmas rednelbid gnirek haletes ,irah 5  

 isaresam araces nakukalid kartske nataubmeP  nakturalem arac nagned

 pututid ulal %69 lonate lm 051 malad ek marg 05 kaynabes aisilpmis kubres

2 amales nakraibid nad liof muinumula nagned maj 4   .kudaid ilakeses libmas

2 haleteS 4 maj  gniras satrek nagned gnirasid tubesret madnerid gnay lepmas ,

 aggnihes  nagned isaropaveid tartliF .sapma nad tartlif helorepid  rotaropave yrator

 naktujnalid naidumeK .gnohanib nuad latnek kartske helorepid aggnihes

1A  

2B  

1C  

1K  

3B  

2A  

3A  2K  

2C  

3C  3K  1B  
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( ria sagnanep nagned kartske natakemep retaw  htab  uhus nagned ) 05 0  iapmas C

gnirek ripmah  hgnem kutnu dak nakgnali ria ra  itnayaD(   ,.la te .)2102  

 
      .b nauluhadneP ijU  

 kartske sisod nautneneP  .A ailofidroc  ).2 naripmaL(  

 rasak kartskE .A  ailofidroc d 6 ,004 sisod nagne  ,00 8 00 , 01 00   nad 1 002  

mpp gnisam , - ske nahab gnisam  malad ek nakturalid kart retil 01   iok nakI .ria

( pyC oiprac sunir  sisod nagned muirauka malad nakkusamid ,roke 01 kaynabes )

 %05 iapacnem naki naitamek iapmas nakukalid namadnereP .adebreb gnay

 iapmas naki naitamek halada helorepid gnay lisaH .maj 42 utkaw egnar malad

es mpp 008 sisod adap amatrep idajret %05  gnay sisod nakismusaid aggnih

.mpp 008 irad gnaruk halada nakanugid   ,)2102( ivoN nad ejseL ,ativoN turuneM

 gnay  naukalrep  sisod  halada iju  malad nakanugid  .mpp 006 nad 004 ,002

 namadnereP ki  madnerem  :arac  nagned  nakukalid  iju  naki  hadaw  adap  na  

  gnay  kitsalp  isireb  gnay  retil  01  narukureb  sisod  nagned  iauses  natural . 

 
 numI nopseR  ( iok nakI oiprac sunirpyC  kartskE padahreT )

( ailofidroc.A ) 

( iok nakI oiprac sunirpyC 8 naruku nagned ) -  amales nakisatpadaid mc 01

id naidumek ,uggnim 1 p nakukal  gnohanib nuad kartske nairebme  iagabes

y adebreb gnay sisod nagned namadnerep arac nagned nalumitsonummi  utia

6 nad 004 ,002 mpp 00 utnu nakanugid gnay ria emuloV .  namadnerep aidem k

 01 kaynabes rtske nagned nakrupmacid naidumek ,retil  rasak ka ailofidroc.A(  )

agned namadnereP .nakutnetid gnay sisod nagned iauses rasak kartske n  

ailofidroc.A  sisod nagned  5 adebreb gnay  , 50 005 nad ,  tinem .  mulebeS

namadnerep  ( iok nakI oiprac sunirpyC  )   .aynharad libma id  sesorp naidumeK

 84 isatpada u igal aynharad libma id nad maj  tisokuel nakianek iuhategnem kutn

 adap ( iok nakI oiprac sunirpyC  .) kukalid ini numi nopser ijU  ilak 2 na

aktapadnem kutnu nagnalugnep numi nopser iju kiabret utkaw n  gnay lisaH .
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bret tisokuel halmuj halada ini numi nopser iju irad naktapadid  utkaw adap kia

ep tinem 05 namadner . 

 
  nautneneP natadapek   iretkab .A allihpordyh  4 naripmaL( ) 

 iretkaB .A allihpordyh   adebreb gnay natadapek nagned 01  ,6 01 7  , 01 8 

lm/les M . gnisa - tadapek gnisam 01 malad ek nakturalid iretkab na   iok nakI .ria retil

( oiprac sunirpyC ke 01 kaynabes )  nagned muirauka malad nakkusamid ,ro

 naki naitamek iapmas nakukalid namadnereP .adebreb gnay iretkab natadapek

 naitamek halada helorepid gnay lisaH .maj 42 utkaw egnar malad %05 iapacnem

 natadapek adap ilak amatrep idajret %05 iapmas naki 01 8  aid aggnihes  nakismus

 irad gnaruk iskefni malad iakapid gnay iretkab natadpek 01 8.  gnay iretkaB

01 natadapek nagned utiay iok naki iskefnignem kutnu nakanugid 7  lm/les

 jaravleS(  ,.la te  9002  malad .)0102 ,damaS  

 
c. eP narecnegn   iretkab A. hpordyh i al  

 iretkaB A.  alihpordyh d  irad helorepi  adnauJ anitnaraK ialaB  nagned

01 natadapek  9 )3 naripmal(  .   hawab id halada iju malad iakapid kiab gnay iretkaB

01  8  nakukalid surah tubesret iretkab natadapek naktapadnem kutnu aggnihes

 turunem sumur nakanuggnem nagned narecnegnep nagnutihrep  onicuppaC

: tukireb iagabes ,)8891(  

 

 

: anamiD  

N  1 )lm/les( BN aidem malad iretkab isalupop natadapeK :  

N  2 )lm/les( ikadnehekid gnay iretkab isalupop natadapeK :  

V  1 nakhutubid gnay BN malad iretkab isnepsus emuloV :  

V  2 ilemep hadaw malad ria aidem emuloV : naki naarah  

 

N  . 1 V1   N =  2 V . 2 
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      .d tala napaisreP  

 muirauka naicucneP  

 tala napaisreP -  nad reses ,nagnabmit ,retemomret ,isarea( gnukudnep tala

nial - )nial  

 )mc 03x03x03 muirauka naruku( muirauka adap ria naisigneP  

 
       .e iju naweh napaisreP  

utiay nakanugid gnay iju naweH  ( iok nakI sunirpyC  oiprac  nagned )

8 naruku - 01   kaynabes mc gnisam kutnu roke 01 -  tukireB .muirauka gnisam

hakgnal - : iju naweh napaisrep malad hakgnal  

 gnisaM - retil 01 kaynabes nagned ria isiid muirauka gnisam  

  mulebeS iok naki  belret muirauka malad nakkusamid  gnasapid uluhad hi

turalret negisko nagnudnak naktakgninem kutnu isarea  

 gnisaM - ka gnisam iok naki roke 01 irebid muirau  

 
 2.4.3  naitileneP naanaskaleP  

.a  rasaK kartskE nairebmeP naukalreP  

( iok nakI sunirpyC  oiprac  ) .uggnim 1 amales )isasitamilka( nakisatpadaid  

 id halet nakanugid mulebes )ria( aideM tnemtaert   nagned uluhad hibelret

gnisam malad nirolhc lm 1 nairebmep -  ,)retil 01 ria emulov( muirauka gnisam

 nad iretkab irad muirauka nakhisrebmem nad natkefnised iagabes irah 1 amales

narotok -  .lepmenem gnay narotok aN lm 2 nakirebid naidumeK -  kutnu taflusoiht

 hakgnaL .irah 1 amales nirolhc naukalrep kefe irad kiskot nakgnalihgnem

 nakmaidid nad hisreb ria nakanuggnem nakhisrebid muirauka ,ayntujnales

 nakukalid haleteS .nakanugid kutnu pais muirauka ,irah 1 amales taert tnem  ,

gnisam -  nad )muirauka emulov 3/2( retil 01 kaynabes ria isiid muirauka gnisam

 nakukalid naidumeK .isarea irebid gnohanib nuad kartske nairebmep  

( .A ailofidroc )   k nagned namadnerep arac nagned  utiay adebreb gnay isartnesno
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004 ,mpp 002   nad mpp 006  s mpp  05 amales madnerid haleteS .tinem 05 amale

 nakhadnipid iju naki ,tinem ek   muirauka  gnay  nuad kartsk apnat ria isireb

gnohanib  ( .A ailofidroc .)    

 
.b   iretkaB naiskefnigneP alihpordyh .A  

 kartske namadnerep haletes maj 42 lamiskam nakukalid naiskefnigneP

dek gnay  iretkab nakanuggnem naiskefnigneP .au  alihpordyh .A  edotem nagned

 natadapek nagned maj 42 amales adebreb gnay muirauka adap namadnerep

01 iretkab 7 es .lm/l   iuhatekid tapad ,iretkab narecnegnep nagnutihrep lisah iraD

ep kutnu nakanugid gnay iretkab nahutubek  ria nad retil 1,0 kaynabes naiskefnign

retil 9,9 kaynabes rawat  4 naripmal( ). iok naki roke 01 ,ayntujnaleS   nakkusamid

 iretkab isireb muirauka malad  alihpordyh .A  iapmas maj 42 amales madnerid nad

alajeg nakkujnunem naki - anekret alajeg  A  .  alihpordyh anraw(   ,tacup hubut

 ,iskefniid haletes naidumeK .)naakumrep ek gnires nad gnabmies kadit gnanereb

apnat muirauka ek nakhadnipid naki   kartske gnohanib nuad  ( .A ailofidroc )   

 iretkab nupuam A  . alihpordyH  .irah 7 amales sinilk alajeg itamaid nad  

 
.c  lotapotsiH nataubmeP lajniG igo   nakI  ioK )oiprac sunirpyC(  

 lepmas libmaid naki ,iaseles isatpada asam haleteS lajnig  itamaid kutnu  

lajnig lepmaS .aynigolotapotsih   nahab irebid nad mlif lotob malad ek nakkusamid

gnep nad nataubmep nagned naktujnalid ,%01 nilamrof utiay tewagnep  natama

napahaT .igolotapotsih lisah taraperp - :utiay aynnapahat  

- isaskiF pahaT  

lajniG lepmaS   tubesret nagniraJ .libmaid aynagniraj itamaid naka gnay naki

.maj 42 amales %01 nilamrof utiay reffub natural malad madnerid naidumek  

- isardiheD pahaT  

isardihed pahaT   pahatreb araces ria nakiranep nagned nakukalid

 nocinhcet otua gnubaT .maj 02 amales nocinhcet otua tala nakanuggnem
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 lohokla ,maj 1 amales %08 lohokla ,maj 1 amales %07 lohokla sata iridret

les 1 etulosba lohokla ,maj 2 amales %69 lohokla ,maj 2 amales %09  2 ama

.maj 2 amales 2 etulosba lohokla nad maj  

- gniraelC pahaT  

 lohokla natural nakitnaggnem atres naknarapsnartnem kutnu gniraelc pahaT

 1 lolyx natural malad ek nakpulecnem nagned nakukaliD .nagniraj irad

males 3 lolyx nad maj 2 amales 2 lolyx ,maj 1 amales .maj 2 a  

- isangerpmI pahaT  

 nagned nagniraj naadaek nakamaynem kutnu naujutreb isangerpmi pahaT

 ek nahab nakpulecnem nagned nakukaliD .)gniddebme( nakolbegnep nahab

65 uhus nagned riac nifarap - 06 0  naktujnalid naidumek ,maj 2 amales C

labmek nakpulecnem nagned 65 uhus nagned riac nifarap malad ek i - 06 0  C

.maj 2 amales  

- )nakolbegnep( gniddebmE pahaT  

 nagned natayaynep nakhadumem kutnu naujutreb ini napahaT

 kolbid hadus gnay nahab natayaynep haleteS .motorkim nakanuggnem

 nakkusamem halada ayntukireb hakgnal ,iaseles  malad ek natayas lisah

04 uhus( htabretaw 0  nad kiabret gnay natayas lisah hilip naidumek ,)C

 keybo aynmulebes ,)EH naanrawep napaisrep kutnu( ssalg keybo nakpais

 adap nakgnirek ,ayntukireB .nisilylop takerep nagned iseloid surah ssalg

05 uhus nagned nevo - 06 0 .tinem 03 amales hibel gnaruk C  

- EH nakanuggnem nagned nagniraj naanrawep kinkeT  

 napahat aparebeb nagned nakukalid EH nakanuggnem nagned naanraweP

.gniraelc nad isardihed ,amatu tac ,isardih ,isasinifaraped utiay  

- gnitnuoM pahaT  

uggnem nagned melid taraperP  naidumek ,muidem gnitnuom XPD nakan

 taraperP .gnubmeleg idajret iapmas nagnaj ssalg revoc nagned pututid
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 itamaid naidumek gniregnem mel iapmas nagnaur uhus malad nakraibid

 naka masa tafisreb gnay itni ,EH naanrawep nagneD .poksorkim hawabid

t ugnu anrawreb  nakgnades ,asab tafisreb gnay niliskotameaH helo au

 tafisreb gnay nisoe helo harem anrawreb naka asab tafisreb gnay amsalpotis

.masa  

 
 5.3  P ijU retemara  
.5.3 1 amatU retemaraP  

 halada ini naitilenep malad itamaid gnay amatu retemaraP  igolotapotsih  

ki lajnig iok na  ( oiprac sunirpyC ). 

 
.5.3  2  gnajnuneP retemaraP  

halada ini naitilenep malad gnajnunep retemaraP  nad sinilk alajeg   satilauk

 .ria  nad Hp ,uhus itupilem rukuid gnay retemarap ,ria satilauk narukugnep adaP

: anamid ,turalret negisko  

 gnem rukuid gnay uhuS retemomret nakanug  

 retem Hp nakanuggnem rukuid gnay ria Hp  

 egiskO et n r  tural etem OD nakanuggnem rukuid gnay r 

 
 6.3   ataD sisilanA  

 nagned kitsitats araces sisilana nakukalid helorepid gnay ataD

kanugrepmem F iju uata namagarek sisilana na  gned iauses )AVONA(  na

)LAR( pakgneL kacA nagnacnaR utiay nakanugrepid gnay nagnacnar   naripmaL(

8)  padahret )sabeb lebairav( naukalrep huragnep iuhategnem kutnu nakukalid inI .

 rukuid gnay retemarap nopser  iju ialin alibapA .F iju uata   uata atayn adebreb

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

 nagnubuh iuhategnem kutnU .naukalrep aud ratna naadebrep nakutnenem kutnu

 nagned naukalrep aratna  adap nagniraj nakasurek halmuj nad sinilk alajeg
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fitatitnauk araces toto igolotapotsih op iju nakanugid ,  gnay lanogohtro laimonyl

.kiabret naukalrep huragnep ianegnem nagnaretek nakirebmem  

 igolotapotsih iju lisah kutnU ajnig  l iok naki adap  ( oiprac sunirpyC  )

akgnit iuhategnem kutnU .fitpirksed araces sisilana nakanuggnem  nakasurek t

nay iok naki lajnig nagniraj  nuad natural nagned nalumitsonumi nakireb id g

 gnohanib  ,zrepsaG( turunem gniroks nairebmep kitsitats sisilana nakukalid akam

 1991  malad  turunem fitatitnauk imes edotem nagned )5002 ,inailruN nad osotnaS

muj gnutihgnem kutnu nakanugid gnay )2002( ayalikkaK  ianrawret gnay aera hal

 naacabmeP .aynesatnesrep gnutihgnem nagned launam araces nakukalid nad

 alapek hara ek )taraperp roke isisop nagned iauses( irik ipet irad ialumid

 )gaz giz kareg( ilabmek roke hara ek resegreb nad hawab ek nurut naidumek

ahilid tapad  rabmaG adap t 5. 

 

 rabmaG 5  . )5002 ,iradnawsiS( )gazgiZ kareG( gnirokS nagnutihreP rulA  
 

 gnadnap gnapal gnadib saul amil irad tahilid fitatitnauk imes edotem adaP

aj nakasurek takgnit adap lamiskam gnay lisah naktapadnem aggnihes  .nagnir

 nagned aynnagniraj nakasurek takgnit itamaid gnadnap gnapal gnadib paiteS

 airetirk  ,isareneged ,sisorken  halmuj ayntakgninem( amede ,isanilaih ,sisonkyp

 oroginaP( )nagniraj ratna nariac  ,.la te 7002  .) esatnesreP   saul paites nakasurek

 gnapal gnadib  imalagnem gnay les halmuj nakrasadreb gnutihid gnadnap

 )6002( MIK turunem nakasurek malad  :sumur nagned )8002( I’azaR  

%001x
sisilana les halmuJ

kasur gnay les halmuJ  nakasureK esatnesreP  



53  

 

 iapmas 1 akgna irad gniroks irebid naktapadid halet gnay esatnesrep naidumeK

satnesrep takgnit iaynupmem 1 akgnA .4 0 nagniraj nakasurek e -  2 akgna ,%5

6 nagniraj nakasurek esatnesrep takgnit -  esatnesrep takgnit 3 akgna ,%52

62 nagniraj nakasurek -  nagniraj nakasurek esatnesrep takgnit 4 akgna nad %05

.%05>  

aki haletes irah paites nakukalid sinilk alajeg padahret natamagneP  n

 iretkab nagned iskefniid alihpordyh .A  nakukalid sinilk retemaid narukugneP .

 ,siraggnep nakanuggnem nagned sinilk nanialek saul rukugnem nagned

 .roks irebid helorepid halet gnay atad naidumek  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 



63  

 

 NASAHABMEP NAD LISAH .4   

 

E nemedneR 1.4  gnohaniB nuaD rasaK kartsk ailofidroc.A  

 rasak kartske aratna nagnidnabrep isatneserp nakapurem nemedneR

.aynukab nahab nagned naklisahid gnay   gnutnagreb iskartske lisah nemedneR

ralek tafis adap H .aynfitka nahab nenopmok natu  iskartske lisa  nagned

kanuggnem 69 lonate na %  .  gnirek nahab nemedner ialiN .A ailofidroc   halada

550,0 rasebes  .%  tareb nagnidnabrep esatneserp irad helorepid tubesret lisaH

sebes gnirek nahab tareb nad rg 55 kartske nahab  .rg 0001 ra  asib tubesret laH

nisam adap fitka awaynes anerak idajret g-  iaynupmem namanat gnisam

 .aynfitka nahab nakturalem malad adebreb gnay isakifiseps  

  ria radak esatneserp awhab nakhabmanem ,)1102( hayirawanA turuneM

 utaus malad ria nagnudnaK .aynnagnukgnil nad tatibah helo ihuragnepid ini

 nakutnenem tuki nahab atpecca ytilib  .tubesret nahab nahat ayad nad naragesek ,

 ,nahab uataus adap ria nagnudnak hadner nikames ,naklupmisid tapad aggniheS

ab satilauk akam .kiab nikames naka tubesret nah  

 
 ioK nakI lajniG igolotapotsiH narabmaG  2.4 )oiprac sunirpyC(  

otsiH narabmaG 1.2.4 taheS nakI lajniG igol  iretkaB iskefnireT gnaY nakI nad  

 g ,)4002( ayajuF turuneM  utiay amatu isgnuf aud nakukalem lajni

lobatem rihka kudorp raseb naigabes nakiserkesnem i  rutagnem nad hubut ems

,nariac gniraynem isgnufreb suloremolG .hubut nariac isatnesnok   nakgnades

 .niru idajnem gnirasid gnay nariac habugnem sulubut  

 turuneM  geriS  )5991( ra malad   ,.itanserT la te   ialumid lajnig isgnuf ,)7002(

 adap  suluremolg  kutnebmep utiay etlifartlu  naka retlifartlU .amsalp irad r

 nad namwoB luspak ikusamem emul ek ujunem  .sulubut adap n yneP  nagnira

nahaburep idajret aggnihes sulubut adap nemges iagabreb iulalem -  nahaburep
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 nad emulov ok  iagabes isartlif nariac isisopm p tabika  nad isprosbaer sesor

 id iserkes sulubut gnajnapes . 

 itilenep lisah nakrasadreB i nagniraj narabmag ,na iok nak   apnat( lamron

kartske namadnerep apnat nad iretkab iskefniid  .A ailofidroc  iok naki nad   gnay

 iretkab iskefniid  alihpordyh .A kartske namadnerep apnat  .A ailofidroc    tapad

maG adap tahilid rab  6  isidnoK . lajnig   iok naki )oiprac sunirpyC(  iskefni apnat  

 kutneb naktahilrepmem  igolotsih .lamron gnay  turuneM  ,hitainsA   ulibaS nad sirdI

 ,)3102(  narabmag nakirebmem tapad naki adap igolotapotsih naaskiremeP

 tikaynep nautnenep malaD .tikaynep iskefniret gnay naki nagniraj nahaburep

m tikaynep asongaid ,naki adap  .nakparetid ulrep gnay lawa hakgnal nakapure

 gnay lah aparebeb tapadret ,naki adap iskefni tikaynep asongaid sesorp adaP

adnat ,utiay nakitahrepid ulrep - iric ,ukal hakgnit itupilem gnay sinilk adnat -  iric

golotap nahaburep atres lanretni nupuam lanretske .i  

   

rabmaG  6 lajnig igolotsiH )A( .   .1 .oN hanp adnaT .lamron )T( latsid sulubuT ;  .2
.)HJ( kiteopotameh nagniraJ   )B( nad hanap adnaT lajniG   gnay

1 .oN hanap adnaT .iretkab iskefniret eN . sork amdE .2 ;si  .3 ;
4 narasebrep ayahac poksorkiM .itsegnoK x00 . 

  rabmaG adaP  nagniraj rabmag tahilid tapad lajnig   tahes naki

ek aynada kadit nakkujnunem  sulubut adap lajnig nagniraj gnapmaneP .nakasur

gnadeS .lamron isidnok malad kitepotameh nagniraj nad latsid  nagniraj adap nak

lajnig   gnay nakasureK .nakasurek idajret kaynab iretkab iskefniret gnay naki

ay aynaratnaid idajret de ,sisorken uti e am  itsegnok nad . 

A B 

1 

3 

2 

2 

1 
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 narabmaG 2.2.4 nahabureP  siH  igolotapot adap  nagniraJ  lajniG  ioK nakI  

  nakanugid igolotapotsih natamagneP  igolotap nahaburep tahilem kutnu

kartske madnerid halet gnay iok naki adap  rasak  gnohanib nuad  ( .A ailofidroc  .)

irekab isksefniid nad adebreb gnay sisoD  alihpordyh .A .  

  nakrasadreB p  lisah helorepid naitilene  nagniraj narabmag lajnig   adap

p nagned naukalrep kartske namadnerep nairebme  gnohanib nuad  .A ailofidroc    0

02 ,mpp  ,mpp 0 06 nad mpp 004 mpp 0  (  sisod nautnenep ,)2 naripmal  sisod -  sisod

 tubesret raj nakasurek imalagnem  utiay amas gnay nagni sisorken de , e am   nad

 rabmaG( itsegnok 7 .)  

 

 

 

   

 
 
 
 
 
 

7 rabmaG  . lajnig igolotapotsiH ep nagned nakI .)A( ,  rasak kartske namadner
02 gnohanib nuad rep nagned nakI .)B( ,mpp 0  kartske namadne

gnohanib nuad rasak  4  ,mpp 00 rep nagned nakI )C(  namadne
nohanib rasak nuad katske g 06  nagned nakI )D( ,mpp 0

gnohanib nuad rasak kartske namadnerep  pp 0  .m  .oN hanap adnaT
1 eN . dE .2 ;sisork e am  narasebrep ayahac poksorkiM .itsegnoK .3 ;
4 x00 . 

 

A B 

C D 

2 

3 

1 

3 
2 

3 

2 

1 3 
1 

2 
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  rasak kartske nairebmep awhab nakkujnunem tubesret igolotapotsih lisaH

gnohanib nuad  ( .A ofidroc ail  )  adebreb gnay sisod nagned nalumitsonumi iagabes

aadebrep padahret huragnrep nakirebmem idajret gnay nakasurek takgnit n   adap

.iok naki lajnig nagniraj  

kartske nahabmaneP  gnohanib nuad rasak  ( .A ailofidroc  )   nagned

gabes adebreb gnay isartnesnok sonumi ia iok naki adap nalumit   ikilimem

t naadebrep padahret huragnep lajnig nagniraj nakasurek takgni   ini laH .naki

s ialin lisah irad iuhatekid tapad lajnig nagniraj nakasurek gnirok  asilana lisaH .

tas namagarek atad u ( hara avona yaw eno ek awhab lisah nakkujnunem )  nakasur

dajret gnay gniraj adap i de ,sisorken( lajnig na e am  itsegnok nad  lisah ikilimem )

atayn adebreb gnay . lisaH  tad asilana  lajnig nagniraj adap nakasurek a   gnay

 iretkab iskefniid alihpordyh .A  kartske namadnerep nad  gnohanib nuad rasak  

( .A ailofidroc  )  s :tukireb iagabe  

 
.a   nakasureK sisorkeN  ioK nakI lajniG nagniraJ adaP   

les naitamek halada sisorken ,)8002( asrE turuneM -  gnay nagniraj uata les

 iatreynem  pahat nakapurem nad naweh napudihek paites adap les isareneged

 gnay isareneged rihka lebisreverri retaraK .  utiay ,kitorken nagniraj irad kitsi

 gnatner ayad ayngnalih ,lamron anraw irad tacup hibel gnay anraw ikilimem

 gnay isnetsisnok ikilimem uata ,)kayokret hadum nad hupar idajnem nagniraj(

.tacup uata kurub  

ek nakapurem sisorkeN ajnig adap les nagniraj nakasur l  idajret gnay

ek tabika n nagned iadnatid gnay les naitam les sisorke -  les lajnig ini laH .   idajret

les alibapA .nagniraj ek rilagnem gnay harad aynada kadit uata gnaruk tabika -  les

 naka akam ipukucnem kadit nagniraj malad ek negisko awabmem gnay harad

orodnem .)8002 ,yerffeJ nad repraH( aiskopih aynidajret gn  
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  006 nad 004 ,002 ,0 halada ini naitilenep malad nakanugid gnay sisoD

ed nakutnetid gnay mpp 3 naripmaL( nauluhadnep iju nagn .)   lisah nupadA

kasurek gniroks atarer nagnutihrep ajnig nagniraj adap sisorken na  iok naki l

 lebaT adap nakijasid 5.  awhab lebat malad tahilid tapaD  mpp 004  nakukalrep

 ialin nakapurem  sisorken nakasurek ret e 66,1 hadn .  sisorken nakasurek naD

.66,2 ialin nagned mpp 006 sisod adap iggnitret   

 lebaT 5 eR . sisorkeN nakasureK gnirokS atar  adap   nagniraJ ioK nakI lajniG  

naukalreP  
 gnapaL atareR nagnalU

gnadnaP  halmuJ  atareR  
1 2 3 

 002 )A( mpp  2,2  4,2  2 6,6  2,2  
4 )B( mpp 00  6,1  8,1  6,1  5 66,1  
06 )C( mpp 0  6,2  2 6,  6,2  8,7  66,2  

)+K( fitisop lortnoK  8,2  3 3 8,8  39,2  
K( fitagen lortnoK -) 1 4,  1 4,  1 2,  6,3  1 33,  

 
 nakrasadreB  5 lebaT  nairebmep awhab tahilid tapad gnohanib nuad rasak  

002 isartnesnok nagned  iroks ialin nakkujnunem )A naukalreP( mpp  nakasurek gn

gnades nagniraj s atarer ialin irad iuhatekid ini laH .  nagniraj nakasurek gnirok

lajnig  2 utiay 2,  kartske nairebmep adaP . gnohanib nuad rasak   nagned

4 isartnesnok niroks ialin nakkujnunem )B naukalreP( mpp 00  nakasurek g

nagnir gnay nagniraj j nakasurek gniroks atarer ialin irad iuhatekid ini laH .  nagnira

lajnig  6,1 utiay kartske nairebmep adaP .   rasak gnohanib nuad   nagned

06 isartnesnok  nakasurek gniroks ialin nakkujnunem )C naukalreP( mpp 0

gnay nagniraj  tareb ripmah surek gniroks atarer ialin irad iuhatekid ini laH .  naka

lajnig nagniraj  6,2  iretkab naiskefnignep utiay +K naukalrep adaP . alihpordyh .A  

at  kartske nairebmep apn gnohanib nuad rasak  ( ailofidroc.A  nakkujnunem )

lap gnay nagniraj nakasurek takgnit aynada 3 rasebes utiay tareb gni  ini laH .

 iskefni aynada nakkujnunem alihpordyh .A   adap g lajni  .naki  

 lebaT nakrasadreB 5 ebaT( magar kidis iju nakukalid  l 6  magar kidiS .)

 kartske nairebmep huragnep iuhategnem kutnu nakanugid ( .A ailofidroc )  padahret
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nakasurek  lajnig nagniraj adap sisorken kasurek gniroks magar kidis iju lisaH .  na

lajnig nagniraj adap sisorken   lebaT adap nakijasid 6. 

lebaT  6  . rokS magaR kidiS  sisorkeN nakasureK gni ioK nakI lajniG nagniraJ adap  

S  kidi
magar  db KJ  TK   F

gnutiH  %5F  %1F  

naukalreP  3 85.2  98.0  5.35 33  70.4  95.7  
kacA  8 31.0  0 0. 2 **  

  latoT  11  18.2  
     atayN adebreB tagnaS : ** nagnareteK  

 lebaT 5,  ialin awhab nakkujnunem tih F lisah ,%1F nad %5F > gnu  

 kartske nairebmep awhab nakatakid tapad aggnihes .A ailofidroc   huragnepreb

 tagnas kasurek padahret atayn iok naki lajnig nagniraj adap sisorken na   gnay

 iretkab iskefniret .alihpordyh .A   imatuijdtuM  ,.la te )5002(  ,  awhab nakataynem

tsonummi gnay taz utaus halada nalumi   ,nahagecnep malad kusamret

naupmamek iaynupmem   .iskefni padahret hubut nanahatek naktakgninem kutnu

adap nalumitsonummi naanuggneP   urab gnay utauses nakapurem naki ayadidub

igab  tikaynep padahret nahagecnep nad naki natahesek .  

 ,naukalrep pait naadebrep iuhategnem kutnu aggniheS  TNB iju nakukalid

 atayN adeB( T )licekre  iju nagnutihgnep lisaH . TNB   sisorken nakasurek gniroks

 nagniraj adap  iok naki lajnig  iretkab iskefniret gnay  alihpordyh .A  adap nakijasid

 lebaT 7. 

 lebaT 7  .  ijU TNB  kasureK gnirokS ioK nakI lajniG nagniraJ adap sisorkeN na  
 atareR
naukalreP  B A C K N isato  

      B - - - - a 
      A .0 35 **  - - - b 
      C    39,0 **  04,0 * - - c 
      K    1. 62 **    7,0 3 **  .0 33 * - d 

: nagnareteK  * atayn adebreb :  
  **  ebreb :  tagnas ad atayn  

 lebaT 7  gnay nagniraj nakasurek irad isaton lisah nakkujnunem

malagnem ,b ,a isaton apureb sisorken i  d nad c  4( B naukalrep itrareb ini laH .  00

 adebreb a isaton nagned )mpp  tagnas 001( A naukalrep nagned atayn  mpp  )
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b isaton nagned nakujnutid gnay ep ,  c isaton nagned )mpp 006( C naukalr

 fitagen lortnok nagned atayn tagnas adebreb  nakasureK .  lajnig  halas idajnem

 .naki hubut isidnok nakrabmaggnem tapad gnay isakidni utas  iaynupmem lajniG

iynep tapmet nad naanrecnep ,emsilobatem iserkske malad amatu narep  nanapm

 kadit gnay nahab iserkskegnem nad isartlif kutnu isgnufreb lajniG .rusnu iagabreb

b magol kusamret ,hubut helo nakhutubid 1102 ,aggnalrE( kiskot gnay tare ). 

 les nakapurem sisorken awhab nakataynem ,)6002( nosliW nad ecnirP -

tivitka iaynupmem gnay les  imalagnem aynrihka nad hadner tagnas gnay sa

 haread adap isgnuf ayngnalih nakbabeynem aggnihes nagniraj les naitamek

.sisorken imalagnem gnay  

 gnay lisah nakkujnunem gnay TNB ijU nagnutihrep lisah nakrasadreB

bmep nopser iuhategnem kutnu akam ,atayn adebreb rasak kartske naire   nuad

gnohanib  nakasurek padahret  sisorken  iok naki lajnig   laimonylop iju nakukalid

.8 rabmaG adap kifarg nagned nakkujnutid gnay lanogohtro  

                 

rabmaG  8  .  nakasureK gnirokS ialiN nagned sisoD aratnA nagnubuH  sisorkeN
ajniG .ioK nakI l  

 
kifarg adaP   iserger   kartske sisod awhab nakatakid tapad sataid  rasak

gnohanib nuad  erp padahret huragnepreb  nakasurek esatnes lajnig   ,sisorken

 = y naamasrep nagned alup nakkujnutid tapad 7610,7  + x 799,2   ikilimem gnay

sanimreted neisifeok ialin R( i 2 nkay ) ,0 rasebes i 6998   tubesret ialin anamid

)tpp( gnohanib nuad kartske sisoD  
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kartske sisod aynitra gnay 1 itakednem  gnohanib nuad rasak  reb  huragnep

 nakasurek padahret lajnig   .sisorken  laH  nairebmep nakanerakid nikgnum ini

huragnepreb nalumitsonumi iagabes gnohanib nuad rasak kartske   naki padahret

ebid haletes iok patet natakgninep imalagnem nakir  lah lamron naadaek malad i

agudid tubesret  awhab   malad  gnohanib nuad  apureb gnay fitka taz tapadret

 tapad gnay dionovalf  nad tabmahgnem  nagned iauseS .iretkab hunubmem

 naataynrep ,murgninujhaW   nad ,yrhsA  itayruN  nakapurem dionovalf ,)8002(

 gnay naitilenep aparebeb lisah irad itrepes ,imala gnay nopser haburep

 padahret hubut iskaer haburem malad dionovalf naupmamek nakkujnunem

ka ikilimem aguj ini taZ .reknak babeynep nad ,suriv ,igrela babeynep itna sativit -

.reknakitna nad ,aborkimitna ,gnadaritna ,igrela  

 
.b   nakasureK amedE  lajniG nagniraJ adaP  ioK nakI  

 mpp 006 nad 004 ,002 ,0 halada ini naitilenep malad nakanugid gnay sisoD

ed nakutnetid gnay 3 naripmaL( nauluhadnep iju nagn  .) nutihrep lisah nupadA  nag

r  nakasurek gniroks atare amede   adap nakijasid iok naki lajnig nagniraj adap

lebaT  8.  

 lebaT 8 eR . r amedE nakasureK gnirokS ata   nagniraJ adap ioK nakI lajniG  

naukalreP  
 gnapaL atareR nagnalU

gnadnaP  halmuJ  atareR  
1 2 3 

 002 )A( mpp  4,2  4,2  4,2  2,7  4,2  
4 )B( mpp 00  8,1  2 8,1  6,5  8,1  
06 )C( mpp 0  6,2  2 6,  8,2  8 6,2  

)+K( fitisop lortnoK  8,2  3 3 8,8  9,2  
K( fitagen lortnoK -) 1 8,  1 4,  1 6,  8,4  1 6,  

 
8 lebaT nakrasadreB   nairebmep awhab tahilid tapad gnohanib nuad rasak  

02 isartnesnok nagned  )A naukalreP( mpp 0 iroks ialin nakkujnunem  nakasurek gn

gnades gnay nagniraj  nakasurek gniroks atarer ialin irad iuhatekid ini laH .

j 4,2 utiay lajnig nagnira  kartske nairebmep adaP . gnohanib nuad rasak   nagned

4 isartnesnok  gniroks ialin nakkujnunem )B naukalreP( mpp 00 kasurek  na
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nagnir gnay nagniraj s atarer ialin irad iuhatekid ini laH .  nagniraj nakasurek gnirok

8,1 itakednem utiay lajnig  kartske nairebmep adaP .  gnohanib nuad  nagned

06 isartnesnok iroks ialin nakkujnunem )C naukalreP( mpp 0  nakasurek gn

tareb ripmah gnay nagniraj s atarer ialin irad iuhatekid ini laH .  nakasurek gnirok

6,2 rasebes lajnig nagniraj  iretkab naiskefnignep utiay +K naukalrep adaP .  .A

alihpordyh   kartske nairebmep apnat gnohanib nuad rasak  ( .A ailofidroc ) 

p gnay nagniraj nakasurek takgnit aynada nakkujnunem areb gnila  rasebes utiay t

9,2  iskefni aynada nakkujnunem ini laH . alihpordyh .A  lajnig nagniraj adap  .naki  

 lebaT nakrasadreB  8  lebaT( magar kidis iju nakukalid 9  magar kidiS .)

kartske nairebmep huragnep iuhategnem kutnu nakanugid  gnohanib nuad rasak  

( .A roc ailofid )  hret amede nakasurek pada  lajnig nagniraj adap  kidis iju lisaH .

gar  amede nakasurek gniroks ma lajnig nagniraj adap   lebaT adap nakijasid 9. 

 lebaT 9  . kasureK gnirokS magaR kidiS amedE na  lajniG nagniraJ adap  
S  kidi

magar  db KJ  TK   F
gnutiH  %5F  %1F  

reP naukal  3 78.1  26.0  222.26  70.4  95.7  
kacA  8 80.0  0 0. 1 **  

  latoT  11  59.1  
     atayN adebreB tagnaS : ** nagnareteK  

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

kartske nairebmep awhab nakatakid tapad aggnihes  gnohanib nuad rasak  

( .A idroc ailof )  nakasurek padahret atayn tagnas huragnepreb  amede   adap

iok naki lajnig nagniraj   iretkab iskefniret gnay .alihpordyh .A   nosrednA turuneM

 )2991(  malad  tabo ,aimik awaynes nakapurem nalumitsonumi ,)2002( niddufilA

kgninem upmam gnay aynnial nahab uata  satinumi nopser emsinakem nakta

.naki  

 ,naukalrep pait naadebrep iuhategnem kutnu aggniheS  TNB iju nakukalid

 atayN adeB( T )licekre  .  nagnutihgnep lisaH U  ij TNB  kasurek gniroks  na  amede
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iok naki lajnig nagniraj adap   iretkab iskefniret gnay  alihpordyh .A ijasid  adap nak

01 lebaT . 

 lebaT 01 .  ijU TNB  kasureK gnirokS E na  amed G nagniraJ adaP  lajni  ioK nakI  
naukalreP  B A C K N isato  

      B - - - - a 
      A .0 35 **  - - - b 
      C    08,0 **  72,0 * - - c 
      K    1 70. **    5,0 3 **  62.0 * - d 

: nagnareteK  * n adebreb : atay  
  **  atayn tagnas adebreb :  

 
 lebaT 01   nakasurek irad isaton lisah nakkujnunem  gnay nagniraj

b ,a isaton apureb gnadar les imalagnem  , c d nad eb ini laH .  B naukalrep itrar

4( reb a isaton nagned )mpp 00 02( A naukalrep nagned atayn adeb  )mpp 0  gnay

ujnutid  b isaton nagned nakk 06( kujnutid gnay )mpp 0 k  isaton nagned na c  atres

kartske nairebmep apnat( +K naukalrep nagned atayn adebreb   nuad rasak

( gnohanib .A ailofidroc utid gnay  ,) gned nakujn amede nakasureK .d isaton na  

lajnig nagniraj adap  eb harap gnilap gnay adap adar   nagned itukiid ,+K naukalrep

02 nad mpp 006 nagned hadneret nakasurek atarer atres mpp 0   nakasurek

4 sisod adap nagniret  aynkiabes naki adap nalumitsonummi nairebmeP .mpp 00

 ztewaJ turuneM .hadner ulalret kadit aguj nad iggnit ulalret kadit ,.la te   )6991(

 malad mmi sisod awhab )2102( saytgninamkuS onu  licek ulalret gnay nalumits

 habureb tapad aguj uti niales licek numi metsis malad huragnep nakbabeynem

.niskot idajnem  

 gnay lisah nakkujnunem gnay TNB ijU nagnutihrep lisah nakrasadreB

kam ,atayn adebreb nopser iuhategnem kutnu a   rasak kartske nairebmep  nuad

 gnohaib )ailofidroc.A(  nakasurek padahret  amede   iok naki lajnig )oiprac sunirpyC(  

 kifarg nagned nakkujnutid gnay lanogohtro laimonylop iju nakukalid sisorken

 rabmaG adap 9. 
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rabmaG  9  . buH nakasureK gnirokS ialiN nagned sisoD aratnA nagnu  amedE  
.ioK nakI lajniG  

 
kifarg adaP  iserger   kartske sisod awhab nakatakid tapad sataid  rasak

gnohanib nuad   nakasurek esatneserp padahret huragnepreb lajnig  amede  tapad ,

= y naamasrep nagned alup nakkujnutid  7666,5  + x 3  neisifeok ialin ikilimem gnay

R( isanimreted 2 ,0 rasebes inkay ) 128   gnay 1 itakednem tubesret ialin anamid

kartske sisod aynitra  gnohanib nuad rasak   nakasurek padahret huragnepreb

lajnig  amede . S 102( onowrasnahtanoJ helo nakpakgnuid gnay itrepe  awhab ,)4

k  ialin nakanuggnem nagned nakgnaretid tapad iserger ledom nasarelese

R2  1 itakednem ialin akiJ .kiab nikames ledom akam tubesret ialin raseb nikames

 ialiN .kiab nikames iserger ledom akam R2   :aynaratnaid kitsiretkarak iaynupmem

fitisop ulales )1  ialiN )2 , R2   ialiN akiJ .1 rasebes lamiskam R2   naka 1 rasebes

 malad isairav hurules aynduskaM .anrupmes gnay naiausesek itra iaynupmem

 akij aynkilabeS .iserger ledom helo nakgnaretid tapad Y lebairav R2    amas

da kadit akam ,0 nagned tna reinil nagnubuh a .Y nad X ara   laH  nikgnum ini

 nalumitsonumi iagabes gnohanib nuad rasak kartske nairebmep nakanerakid

 ipatet natakgninep imalagnem nakirebid haletes iok naki padahret huragnepreb

 lah lamron naadaek malad agudid tubesret  awhab   tapadret gnohanib nuad malad

az  nad tabmahgnem tapad gnay dionovalf apureb gnay fitka t .iretkab hunubmem  

)tpp( gnohanib nuad kartske sisoD  
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c  .  nakasureK itsegnoK  lajniG nagniraJ adaP  ioK nakI  

tsegnoK rabelem harad relipak nagned iadnatid i   hibel anrawreb gnay

id rabel hibel narukureb nad harem relipak nagned nakgnidnab  ron  turuneM .lam

1102( hisainruK nad itawoytsokuL  id harad halmuj nakianek halada itsegnok ,)

 harad relipak awhab tahilret kipoksorkim araces gnay ,harad hulubmep malad

 .tisortire isiret rabelem kapmat  

4 ,002 ,0 halada ini naitilenep malad nakanugid gnay sisoD  006 nad 00

ripmaL( nauluhadnep iju nagned nakutnetid gnay mpp 3 na  .)  lisah nupadA

kasurek gniroks atarer nagnutihrep lajnig nagniraj adap itsegnok na  iok naki  

11 lebaT adap nakijasid .  

T adaP 11 leba   004 sisod adap hadneret itsegnok nakasurek tahilid tapad

pp m  mpp 006 sisod adap iggnitret itsegnok nakasurek ialin nad 68,1 ialin nagned

.37,2 ialin nagned  

 lebaT 11 nakasureK gnirokS atareR .  nagniraj  itsegnoK   adap  lajniG  ioK nakI  

naukalreP  
 gnapaL atareR nagnalU

gnadnaP  halmuJ  atareR  
1 2 3 

02 )A( mpp 0  6,2  4,2  4,2  4,7  64,2  
4 )B( mpp 00  8,1  8,1  2 6,5  68,1  
06 )C( mpp 0  6,2  2 6,  8,2  8 37,2  

)+K( fitisop lortnoK  2,3  3 3 2,9  60,3  
K( fitagen lortnoK -) 1 6,  1 6,  1 8,  5 1 6,  

 
T nakrasadreB 11 leba  kartske nairebmep awhab tahilid tapad   nuad

 gnohanib )ailofidroc.A(   k nagned 02 isartnesno  nakkujnunem )A naukalreP( mpp 0

iroks ialin gnades gnay nagniraj nakasurek gn  atarer ialin irad iuhatekid ini laH .

s 4,2 utiay lajnig nagniraj nakasurek gnirok  kartske nairebmep adaP .  nuad

 gnohanib )ailofidroc.A(  4 isartnesnok nagned lreP( mpp 00  nakkujnunem )B nauka

niroks ialin nagnir gnay nagniraj nakasurek g  atarer ialin irad iuhatekid ini laH .

j nakasurek gniroks 8,1 utiay lajnig nagnira  kartske nairebmep adaP .  nuad

 gnohanib )ailofidroc.A(  06 isartnesnok nagned  nakkujnunem )C naukalreP( mpp 0
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lin  atarer ialin irad iuhatekid ini laH .tareb gnay nagniraj nakasurek gniroks ia

s lajnig nagniraj nakasurek gnirok   utiay +K naukalrep adaP .3 rasebes

 iretkab naiskefnignep alihpordyh .A   nairebmep apnat  gnohanib nuad

)ailofidroc.A(  k takgnit aynada nakkujnunem b gnilap gnay nagniraj nakasure  tare

0,3 rasebes utiay  iskefni aynada nakkujnunem ini laH . alihpordyh .A   adap

lajng nagniraj  naki  iok . 

 lebaT nakrasadreB 11   lebaT( magar kidis iju nakukalid 21  magar kidiS .)

rtske nairebmep huragnep iuhategnem kutnu nakanugid ka   ailofidroc.A   padahret

gnok nakasurek lajnig nagniraj adap itse kasurek gniroks magar kidis iju lisaH .  na

lajnig nagniraj adap itsegnok   lebaT adap nakijasid 21 . 

 lebaT 21  . raJ adap itsegnoK nakasureK gnirokS magaR kidiS lajniG nagni  
S  kidi

magar  Db KJ  TK   F
H gnuti  %5F  %1F  

naukalreP  3 52,2  57.0  052.65  70.4  95.7  
kacA  8 11.0  0 0. 1 **  

  latoT  11  63.2  
     atayN adebreB tagnaS : ** nagnareteK  

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

 kartske nairebmep awhab nakatakid tapad aggnihes fidroc.A ailo   huragnepreb

kasurek padahret atayn tagnas iok naki lajnig nagniraj adap itsegnok na   gnay

 iretkab iskefniret .alihpordyh .A   naitilenep adap ,)2002( hisgninirahC turuneM

 nakujnunem haletlonefilop irad awaynes nakapurem gnay dionovalf aynmulebes

itna kefe  .numi metsis naktakgninem nad aiborkim  

 ztewaJ turuneM ,.la te   )6991(  malad  sisod awhab )2102( saytgninamkuS

mmi onu  numi metsis malad huragnep nakbabeynem licek ulalret gnay nalumits

guj uti niales licek .niskot idajnem habureb tapad a  

ategnem kutnu aggniheS  ,naukalrep pait naadebrep iuh  TNB iju nakukalid

 atayN adeB( T )licekre  iju nagnutihgnep lisaH . TNB  itsegnok nakasurek gniroks  
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 nagniraj adap lajnig  iok naki   iretkab iskefniret gnay  alihpordyh .A  adap nakijasid

31 lebaT . 

 lebaT 31  .  ijU  TNB reK gnirokS oK nakasu ioK nakI lajniG nagniraJ adap itsegn  

naukalreP  B A C K N isato  
      B - - - - a 
      A .0 6 **  - - - b 
      C     8,0 **  2,0  sn  - - b 
      K     1.2 **   6,0 **  4.0 **  - c 

: nagnareteK    sn  )adebreb kadit( tnacifingis non :  
  * atayn adebreb :  
  **  breb : atayn tagnas ade  
 

 lebaT 31   gnay nagniraj nakasurek irad isaton lisah nakkujnunem

b ,b ,a isaton apureb itsegnok imalagnem  nad , c 4( B naukalrep itrareb ini laH .  00

reb a isaton nagned )mpp 02( A naukalrep nagned atayn adeb  )mpp 0  gnay

aton nagned nakkujnutid  b is  06( )mpp 0   nagned )mpp006( C naukalrep nad

 adebreb ipatet ,)mpp 002( B naukalrep nagned atayan adebreb kadit b isaton

 nagned atayn  kartske nairebmep apnat( +K naukalrep ailofidroc.A  gnay  ,)

kasureK .c isaton nagned nakujnutid  nagniraj adap itsegnok na lajnig   gnilap gnay

adap adareb harap  02 nad mpp 006 nagned itukiid ,+K naukalrep  atres mpp 0

nagned hadneret nakasurek atarer  4 sisod adap nagniret nakasurek  .mpp 00

 aguj nad iggnit ulalret kadit aynkiabes naki adap nalumitsonummi nairebmeP

ner ulalret kadit  ztewaJ turuneM .had ,.la te   )6991(  malad  )2102( saytgninamkuS

mmi sisod awhab onu  malad huragnep nakbabeynem licek ulalret gnay nalumits

guj uti niales licek numi metsis .niskot idajnem habureb tapad a  

ah nakkujnunem gnay TNB ijU nagnutihrep lisah nakrasadreB  gnay lis

nopser iuhategnem kutnu akam ,atayn adebreb   rasak kartske nairebmep  nuad

gnohanib  )ailofidroc.A(   nakasurek padahret iok naki lajnig itsegnok   sunirpyC(

)oiprac   adap kifarg nagned nakkujnutid gnay lanogohtro laimonylop iju nakukalid

 rabmaG .01  
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rabmaG   .01  itsegnoK nakasureK gnirokS ialiN nagned sisoD aratnA nagnubuH
ioK nakI lajniG  

 
kifarg adaP  iserger   kartske sisod awhab nakatakid tapad sataid  rasak

gnohanib nuad   nakasurek esatneserp padahret huragnepreb lajnig  itsegnok  ,

akkujnutid tapad  = y naamasrep nagned alup n - 51,6  + x  7631,3  ikilimem gnay

R( isanimreted neisifeok ialin 2 ,0 rasebes inkay ) 38   tubesret ialin anamid

kartske sisod aynitra gnay 1 itakednem  gnohanib nuad rasak   huragnepreb

 nakasurek padahret lajnig  itsegnok  .  laH d nikgnum ini  nairebmep nakaneraki

 naki padahret huragnepreb nalumitsonumi iagabes gnohanib nuad rasak kartske

 lah lamron naadaek malad ipatet natakgninep imalagnem nakirebid haletes iok

agudid tubesret  awhab   apureb gnay fitka taz tapadret gnohanib nuad malad

 dionovalf  nad tabmahgnem tapad gnay  nagned iauseS .iretkab hunubmem

 naataynrep  itayruN .S nad ,yrhsA .N ,D .murgninujhaW  dionovalf ,)8002(

 naitilenep aparebeb lisah irad itrepes ,imala gnay nopser haburep nakapurem

 haburem malad dionovalf naupmamek nakkujnunem gnay  padahret hubut iskaer

itna sativitka ikilimem aguj ini taZ .reknak babeynep nad ,suriv ,igrela babeynep -

itna ,igrela  .reknakitna nad ,aborkimitna ,gnadar  

 

 
 

)tpp( gnohanib nuad kartske sisoD  
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nakI sinilK alajeG natamagneP 3.4  

naiskefnignep asam amales nakukalid sinilk alajeg narukugneP   nad  irah 3

iretkab iskefniid iju naki haletes   .A H alihpordy  . T adap naklipmatiD :tukireb 41 leba  

 lebaT 41 nakI sinilK alajeG natamagneP .  ioK   iretkaB naiskefnigneP haleteS ijU
alihpordyh .A  

iraH  naukalreP  sinilK alajeG  

1 

K 
o serga karegreb nakI  fi  
o nakumetid kadiT   hubut naigab adap nakasurek

naki  
o  aidem  riA hurek tikides tahilret naarahilemep  

A 
o fiserga kaga karegreb nakI  
o  hubut naigab adap nakasurek nakumetid kadiT

naki  
o hurek tikides tahilret naarahilemep aidem riA  

B 
o gnanet gnurednec karegreb nakI  
o akumetid kadiT  hubut naigab adap nakasurek n

naki  
o hurek kadit naarahilemep aideM  

C 
o  nakI naakumrep ujunem karegreb gnurednec  
o tiluk adap nakasurek tikides adA  
o hurek kaga tahilret naarahilemep aidem riA  

2 

K 
o tabmal karegreb nad naakumrep id maid nakI  
o arec kadit naki anraW h 
o hurek tahilret naarahilemep aideM  

A 
o abmal karegreb nakI  
o tacup kaga anrawreb tahilret naki hubuT  
o .hurek ulalret kadit naarahilemep aideM  

B 
o gnanet nad lamron karegreb nakI  
o  )lamron( takep anrawreb tahilret naki hubuT  
o  aideM t naarahilemep hurek kadi  

C 
o  ,tabmal karegreb nakI irid maidreb . 
o .hurek naarahilemep aideM  
o tacup anrawreb tahilret naki hubuT  

3 

K 
o fiserga tikides nakI  
o tacup anrawreb naki hubuT  
o haremem tikides tahilret naki alapeK  
o hurek anrawreb ria aideM  

A 
o akI  ,tabmal karegreb n ad id maid gnurdnec ras  
o  naki hubuT akulret  
o  ria aideM hurek  

B 
o abmal tikides karegreb nakI  gnurednec nad t

id adareb .rasad  
o tacup kaga anrawreb naki hubuT  
o tikides naarahilemep aideM  hurek  

C 
o  tabmalem naki nakareG fisap karegreb nad  
o  anrawreb naki hubuT tacup  
o  naarahilemep aideM  hurek  
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: nagnareteK  
K  kartskE nairebmeP nagned ijU nakI = ailofidroc.A   mpp 0 isartnesnoK nagned  

 A  kartskE nairebmeP nagned ijU nakI = ailofidroc.A  02 isartnesnoK nagned mpp 0  
nairebmeP nagned ijU nakI = B   kartskE ailofidroc.A  snoK nagned mpp 004 isartne  

C  kartskE nairebmeP nagned ijU nakI = ailofidroc.A  06 isartnesnoK nagned mpp 0  
 
 

riA satilauK natamagneP 4.4  

 halas nakapurem gnusgnalreb naarahilemep asam amales ria satilauK

 tapad ria satilauk anerak nakitahrepid surah gnay gnitnep rotkaf utas

k ihuragnepmem  ,gnusgnalreb naitilenep amaleS .naki pudih nagnusgnale

 turalret negisko nad Hp ,uhus itupilem gnay ria satilauk narukugnep nakukalid

 lebaT adap tahilid tapad naitilenep  amales ria satilauk narukugnep lisaH .)OD(

51 . 

 lebaT 51 M adap riA satilauK retemaraP . naitileneP amaleS naarahilemeP aide  

.oN  riA satilauK retemaraP  
 retemaraP narasiK

 adap riA satilauK
naukalreP  

 nad oyriwusotraP
)1102( onesraW  

.1  

.2  

.3  

uhuS  

Hp  

turalreT negiskO  

52 - 62 0C 

36,7 - 6,7 9 

27,5 - 92,6  mpp  

52 - 03 0C 

7,6 - 2,8  

mpp 5>  

 
 lebaT nakrasadreB 51  id  aidem iagabes ria awhab lisah helorep

 ihunemem hisam naukalrep amales iju naki  pudih aidem nad naarahilemep

 .iju naki sigoloisif isidnok nanurunep padahret huragnepreb kadit aggnihes tarays

didub malad nalisahrebek ,)1102( onesraW nad oyriwusotraP turuneM  naki aya

 ihuragnepid utiay aynutas halas .ria satilauk helo  
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   BAB  5. NARAS NAD NALUPMISEK  

 

1.5  nalupmiseK  

akam naitilenep lisah nakrasadreB  halada naktapadid gnay nalupmisek ,

:tukireb iagabes  

  rasak kartske nemedneR ailofidroc.A   %5550,0 rasebes  

 P airebme kartske nalumitsonumi n  rasak   gnohanib nuad ailofidroc.A   nagned

 adebreb gnay isartnesnok  nad sinilk alajeg nanurunep kefe nakirebmem tapad

 iok naki lajnig nagniraj igolotapotsih nakasurek takgnit )oiprac sunirpyC(  

mpp 004 rasebes lamitpo sisod nagned  

 

1.5  araS n 

  ,naitilenep lisah nakrasadreB  gnatnet natujnal naitilenep nakukalid ulrep

 gnohanib nuad rasak kartske nairebmep huragnep ailofidroc.A   igolotameh adap

 iok naki )oiprac sunirpyC(  

 

 

 

 

 

 

 

 

 

 

 

 



45  

 

AKATSUP RATFAD  

 nad E ,otnairfA itawaiviL E .   nailadnegneP .2991.  .nakI tikyneP nad amaH
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E A .1102 .aggnalr  igolotsiH sisilan  gnuaB nakI lajniG )surumen surgabimeH(  
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urabreT nanakireP alakreB  93  6210:)1( - 5624  

 
 totO nad susU ,gnasnI igolotapotsiH narabmaG .8002 .analuaM .E ,asrE   adaP
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 ,.P ,semloH sllocciN .M.L  cilihposem fo ygoloce ehT .6991 ,.P.D ,yrotraS dnA .
sanomoreA  nomoreA suneG eht nI .tnemnorivne citauqa eht ni 721.pp.,sa -

051 . 
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 iretkaB naanraweP allyhpordyH sanomoreA  hulupeS igolonkeT tutitsnI .
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HALITSI RATFAD  

 
alihpordyh.A   tikaynep babeynep nakapurem gnay fitagen marg iretkaB:

rawat ria naki adap  

nadiskoitnA   uata utas nakgnabmuynem tapad gnay aimik awayneS:
 lakidar aggnihes ,sabeb lakider adapek nortkele hibel aud

 tubesret sabeb madneret asib  

fitagen marg iretkaB   sipit hibel gnay les gnidnid rutkurts ikilimem gnay iretkaB:
 nad adirakasilopopil ,nakilgoditpep %01 urad iridret gnay

11( iggnit dipil nagnudnak - )%22  

fitisop marg iretkaB  gnay  les gnidnid rutkurts ikilimem gnay iretkaB:   hibel
06  irad iridret gnay labet -  dipil nad nakilgoditpep  %001

 hadner  

fitkaoiB   sigoloib sativitka naklisahgnem gnay aimik awayneS:
hubut malad  

gniraelC   gnay igolotsih taraperp nataubmep malad napahaT:
nakitnaggnem atres naknarapsnartsnem kutnu naujutreb  

nagniraj irad lohokla natural  

isardiheD   gnay igolotsih taraperp nataubmep malad napahaT:
itmaid gnay nagro nagniraj irad ria kiranem naujutreb  

amedE  aggnor malad id lamronba gnay nariac isalumukA: -   aggnor
gnaur malad id uata hubut - j irad laitisretni gnaur  nagnira

nakakgnebmep naktabikanem tapad gnay nagro nad  

iskartskE   nahab utaus irad aimik awaynes nakiranep sesorP:
iauses gnay turalep nakanuggnem  

gniddebmE   gnay igolotsih taraperp nataubmep malad napahaT:
 malad ek nagro nemiseps mananem kutnu naujutreb

kolb idajnem  katecid gnay nifarap -  malad nifarap kolb
iseb kcolb/ettassac eussit apureb susuhk hadaw  

tisortirE  les malad ek negisko awabmem gnay harem harad leS: -
hubut irad raulek adisokid nobrak nad hubut les  

loneF  b ikilimem gnay anrawrebkat latsirk taZ:  sumuR .sahk ua
 sugug ikilimem aynrutkurts nad HO5H5C halada aynaimik

( liskordih - linef nicnic nagned natakireb gnay )HO  



isasakiF   gnay igolotsih taraperp nataubmep malad napahaT:
 naka gnay nagro irad  nagniraj naktewagnem naujutreb

itamaid  

dionovalF  wayneS:  adap tapadret gnay rednukes tilobatem a
agla ilaucek ,uajih namanat  

aimecitpes cigaromeaH   naitamek nakbabeynem tapad gnay naki adap tikayneP:  

igolotsiH   nagniraj nad les sipoksorkim idutS:  

igolotapotsiH  les gnatnet idutS: - ikaynep nagned natiakreb gnay les t 

isalumitsonumI   nagned numi metsis isgnuf itabognem kutnu araC:
tubesret metsis gnasgnarem gnay nahab nakanuggnem  

nalumitsonumI  numi nopser naktakgninem tapad gnay awayneS:  

itsegnoK   gnay ,harad hilubmep malad id harad halmuj nakianeK:
 kipoksorkim araces  kapmat harad relipak ahwab tahilret
tisortire isiret rabelem  

isaresaM   nakanuggnem nagned aisilpmis nakartskekegnep sesorP:
 uata nakocognep ilak aparebeb nagned turalep

nagnaur rutarepmet adap nakudagnep  

rednukes tilobateM  nese kadit gnay tilobatem awayneS:  igab lais
 kutneb malad nakumetid nad emsinagro nahubmutrep

adebreb uata kinu gnay -  utas gnay seiseps aratna adeb
aynnial nad  

sisorkeN   tabika idajret gnay gnani adap les nagniraj nakasureK:
les naitamek  

laromuh nopseR  a irad naklisahid gnay nalabekek nopseR: rusnu sativitk -
idobitna itrepes ,diofmil nagniraj bad harad malad rusnu  

numI nopseR  les helo naklubmitid gnay nopseR: -  gnay lukelom nad les
 nagned napadahreb haletes numi metsis nusuynem

gnisa isnatsbus  

relules nopseR  milegnem kutnu lucnum gnay numi nopseR:  negitna isani
les isavitkaret gnay T tisofmil helo nakukalid amaturet nad  

 

 

 

 



 
 naripmaL 2 naitileneP nahaB nad talA .  

)a  naitilenep malad nakanugid gnay talA   

 
  rotaropavE yratoR           motorkiM  

 

 

 

 

 

 

 
 
 

reteM Hp                  kitilanA nagnabmiT   
 
 
   

 
 
 
 
 
 
 
 
 
 

 naripmaL 2 )natujnaL( .a  



     
 
  
 
 
 
 
 
 
 
 
 
 
 
 

evalcotuA          etalP toH                retemomrehT  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 dloM esaB               seteT tepiP nad napmaN  poksorkiM    



 naripmaL 2 )natujnaL( a  

 

 

 

 

 

 

 

 
rotagirfeR          yranimaL  wolF      kaR  

 

 

 

 

 

 

 

       

 

 
          reyamnelrE       irteP nawaC                       muiraukA   

 

 

 

 

 

 

 



2 naitilenep malad nakanugid gnay nahaB )b  
 

 
 

                 iok nakI                                                   kubres gnohaniB  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    AST              sedauqA                     lioF muinimulA  

 

 

 

 

 

 

 

 

                      BST       07 lohoklA  

 



naripmaL  3  loneF kartskE nataubmeP .  ilofidroc aredernA   
 

 gnohaniB nuaD A. ilofidroc  

- gnirek aggnih rumejiD  

-  irad nakhisrebiD aynrotognep  

- licek naruku iapmas gnotopiD  

- nate nakanuggnem nagned )madnerid( isaresamiD  nagned %69 lo

 : 1 nagnidnabrep 5 2 amales maj 4  

- gniras satrek nakanuggnem nagned gnirasiD  

 

 kartskE rasaK  

-  nakanuggnem nagned isaropaveiD rotaropave yrator  

-  naktapadiD tske  kar )lm(  

-  nakanuggnem nagned nakgnirekiD htab retaw  05 uhus nagned 0  iapmas C

gnirek ripmah  

- kartske helorepiD  rasak )rg( l  

lisaH  

 

 
 naripmaL 4  loneF kartskE nagned nakI namadnereP sisoD nautneneP .

oviV nI naitileneP kutnu  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

iju kutnu muirauka nakpaiyneM  oviv ni  

 sisod utiay naknarasid gnay sisod egnar nakutneneM  ,006 ,004
mpp 0021 nad ,0001 ,008  

 nad %05 iapmas iok naki utkaw naitamek uggnuneM M tahile  
 kiab ,naki adap ada gnay nanialek tahilem nagned sinilk alajeg

 ukal hakgnit nahaburep .kisif nupuam  

 naki helo rirelotid tapad gnay sisod awhab naklupmiynem iju lisaH
 halada mpp 006 nad 004 ,002  



 naripmaL 5  .  nautneneP  iretkaB natadapeK  
 

 apareb iuhatekid gnitnep tagnas ,oviv ni natujnal naitilenep adaP

 iretkab natadapek  iok naki rirelotid tapad gnay C( )oipac sunirpy .    iretkaB  .A

 alihpordyH ak ialab irad nakatpadid  natadapek nagned adnauj anitnar 01 9  rukuid

nalraFcM tradnats malad  nakukalid iju kutnU .  nagnutihrep nagned ,narecnegnep

:tukireb iagabes narecnegnep sumur  

 

 

: anamiD  

N  1 )lm/les( BN aidem malad iretkab isalupop natadapeK :  

N  2 )lm/les( ikadnehekid gnay iretkab isalupop natadapeK :  

V  1 nakhutubid gnay BN malad iretkab isnepsus emuloV :  

V  2 naki naarahilemep hadaw malad ria aidem emuloV :  

 

  iretkab natadapek naktapadnem kutnU allyhpordyh.A  01 8 

V1  . 01 9        =  .lm 000.01 01 8 

 V1    =  . lm 000.01 01 8    =  . 01 01 11    

        01 9         01 9 

V1 =  natadapek iretkab irad libmaid( lm 0001 01 9     les  nakhabmatid lm/

 latot emulov aggnihes ria lm 000.9 )lm 000.01  

 

  iretkab natadapek naktapadnem kutnU allyhpordyh.A  01 7 

V1  . 01 9        .lm 000.01 = 01 7 

 V1    =  . lm 000.01 01 7    =  . 01 01 01    

        01 9         01 9 

V1 =  natadapek iretkab irad libmaid( lm 001 01 9     les  009.9 nakhabmatid lm/

emulov aggnihes ria lm  )lm 000.01 latot  
 

 

 V   . 1 N  1  = V2  . N2 



  iretkab natadapek naktapadnem kutnU allyhpordyh.A  01 6 

V1  . 01 9        .lm 000.01 = 01 6 

 V1    =  . lm 000.01 01 6    =  . 01 01 9    

        01 9         01 9 

  V1 =  natadapek iretkab irad libmaid( lm 01 01 9     les  099.9 nakhabmatid lm/

 ria lm )lm 000.01 latot emulov aggnihes  

  

 nautneneP  :tukireb ameks naklipmat id naka kiabreT iretkaB natadapeK . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 muirauka nakpaiyneM )retil 01 isiid(  

 nakutneneM   naknarasid gnay iretkab natadapek 01 8   01 7 01 6 

eM  tahilem nad %05 iapmas iok naki utkaw naitamek tahil  alajeg
 kiab ,naki adap ada gnay nanialek tahilem nagned sinilk

.kisif nupuam ukal hakgnit nahaburep  
 

 awhab naklupmiynem iju lisaH  gnay kiabret iretkab natadapek
 halada rirelotid tapad 01 7 



6 naripmaL  . S lisaH ioK nakI lajniG nagniraJ nakasureK gnirok  

nanialeK  
lepmaS  nagnalU  

gnadnap gnapal aerA   atareR
PL  

 atareR  
igolotap  1 2 3 4 5 lepmas  

 sisorken  

A 
1 2 2 3 2 2 2.2  2,2  
2 4 1 2 2 3 4.2   
3 3 1 2 2 2 2  

B 
1 2 1 2 1 2 1.6 7666.1  
2 2 2 1 2 2 8.1  

 3 1 1 2 2 2 6.1  
 

C 
1 4 3 2 2 2 6.2  6666,2  
2 2 3 3 3 3 8.2   
3 3 3 2 3 2 6.2   

+K  
1 3 3 2 3 3 8.2  3339,2  
2 3 3 4 3 2 3 

 3 4 3 3 3 2 3 
 

K- 
1 2 1 1 1 2 4.1  3333,1  
2 1 2 1 1 2 4.1  

 3 2 1 1 1 1 2.1  
 

amedE   

A 
1 2 2 3 3 2 4.2  4,2  
2 3 3 2 2 2 4.2   
3 2 2 3 3 2 4.2   

B 
1 3 2 1 1 2 8.1  6668,1  
2 2 2 2 2 2 2  
3 1 2 2 2 2 8.1   

C 
1 2 2 3 3 3 6.2  6666,2  
2 2 3 2 3 3 6.2  

 3 3 2 3 3 2 8.2  
 

+K  
1 3 2 4 2 3 8.2  3339,2  
2 3 3 2 3 4 3 

 3 2 3 3 4 3 3 
 

K- 
1 2 1 2 2 2 8.1  6,1  
2 1 1 2 2 1 4.1  

 3 2 2 1 1 2 6.1  
 

itsegnok   

A 
1 3 2 3 3 2 6.2  6664,2  
2 3 3 2 1 3 4.2  

 3 1 2 3 3 3 4.2  
 

B 
1 1 2 2 2 2 8.1  6668,1  
2 2 2 2 2 1 8.1  

 3 2 2 2 2 2 2 
 

C 
1 2 2 3 3 3 6.2  3337,2  
2 3 2 3 4 2 8.2  

 3 3 3 2 3 2 8.2  
 



+K  
1 3 4 3 3 3 2.3  6660,3  
2 2 3 4 3 3 3 

 3 3 3 4 2 3 3 
 

K- 
1 2 1 1 2 2 6.1  6666,1  
2 1 2 1 2 2 6.1  

 3 1 2 2 2 2 8.1  
  

:nagnareteK  

0 nakasureK( nagniR = 1 ialiN - )%5  

6 nakasureK( gnadeS = 2 ialiN - )%52  

 nakasureK( tareB = 3 ialiN 62 - )%05  

)%05> nakasureK( tareB tagnaS = 4 ialiN  

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

7 naripmaL  nakanuggneM lajniG nagniraJ nakasureK gnirokS lisaH .

61 SSPS  

sisorkeN  
 

naukalreP  
 gnapaL atareR nagnalU

gnadnaP  halmuJ  atareR  
1 2 3 

)A( mpp 002  2,2  4,2  2 6,6  2,2  
mpp 004  )B(  6,1  8,1  6,1  5 66,1  

)C( mpp 006  6,2  6,2  6,2  8,7  66,2  
)+K( fitisop lortnoK  8,2  3 3 8,8  39,2  

K( fitagen lortnoK -) 4,1  4,1  2,1  6,3  33,1  
  

forgomloK satilamroN ijU lisaH - )50,0>p( vonimS  
enO - vorogomloK elpmaS - tseT vonrimS  

  
N sisorke  

N 21  

 lamroN sretemaraP a naeM  7663.2  

noitaiveD .dtS  75715.  

 emertxE tsoM
secnereffiD  

etulosbA  471.  

evitisoP  311.  

evitageN  - 471.  

vorogomloK - Z vonrimS  306.  

2( .giS .pmysA - )deliat  168.  

 
.lamroN si noitubirtsid tseT .a  

 atad aggniheS ,50,0>α ,100,1 = Z ialiN lamron sataid  
 

kefE nad naukalreP ratna ijU  

 rebmuS
namagareK  

 halmuJ( KJ
)tardauK  

 tajareD( bd
)sabeB  

 tardauK( TK
)hagneT  gnutih F  .giS  

naukalreP  787.2  3 929.0  444.64  000.0  
kacA  061.0  8 020.0    
latoT  749.2  11     

 
 



 
seT coH tsoP  

 
nagnidnabrep aparebeB  

 naukalreP
)I(  

naukalreP  
)J(  

ataR -  ataR
I( naadebreP - )J  

 radnatS
rorE  isnakifingiS  

%59 naayacrepeK ialiN  
hadnereT  iggnitreT  

 
0 002  33337. * 74511.  100.  6363.  1301.1  

004  76662.1 * 74511.  000.  9698.  4636.1  
006  76662.  74511.  571.  - 1301.  4636.  

002  0 - 33337. * 74511.  100.  - 1301.1  - 6363.  
004  33335. * 74511.  700.  6361.  1309.  
006  - 76664. * 74511.  610.  - 4638.  - 9690.  

004  0 - 76662.1 * 74511.  000.  - 4636.1  - 9698.  
002  - 33335. * 74511.  700.  - 1309.  - 6361.  
006  - 00000.1 * 74511.  000.  - 8963.1  - 2036.  

006  0 - 76662.  74511.  571.  - 4636.  1301.  
002  76664. * 74511.  610.  9690.  4638.  
004  00000.1 * 74511.  000.  2036.  8963.1  

:itamaid gnay kejbo nakrasadreB  
atar naadebreP* - 50,0 takgnit adap nakifingis halada atar  

atayn adebreb kadit = *  

:nagnareteK  
 : 50,0 > giS akiJ atayn adebreb kadit  

atayn adebreb : 50,0 < giS  
atayn adebreb tagnas : 10,0 < giS  

 
 

 atareR
naukalreP  B A C K isatoN  

      66.1=B  - - - - a 
02,2=A  35.0 **  - - - b 
66.2=C     39,0 **  04,0 * - - c 
39,2=K     1. 62 **    7,0 3 **  33.0 * - d 

 
: nagnareteK  *  adebreb : atayn  

  **  atayn tagnas adebreb :  
 
 
 

noitauqE  

yrammuS ledoM  setamitsE retemaraP  

erauqS R  F 1fd  2fd  .giS  tnatsnoC  1b  2b  

citardauQ  558.  875.62  2 9 000.  000.3  - 700.  E380.1 -5 

.naukalrep si elbairav tnednepedni ehT       

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



6 NARIPMAL natujnaL .  
 

AMEDE  
 

naukalreP  
 gnapaL atareR nagnalU

gnadnaP  halmuJ  atareR  
1 2 3 

)A( mpp 002  4,2  4,2  4,2  2,7  4,2  
)B( mpp 004  8,1  2 8,1  6,5  8,1  
)C( mpp 006  6,2  6,2  8,2  8 6,2  

)+K( fitisop lortnoK  8,2  3 3 8,8  9,2  
 lortnoK K( fitagen -) 8,1  4,1  6,1  8,4  6,1  

 

kefE nad naukalreP ratna ijU  

 rebmuS
namagareK  

 halmuJ( KJ
)tardauK  

 bd
 tajareD(

)sabeB  

 tardauK( TK
)hagneT  gnutih F  .giS  

naukalreP  678.1  3 226.0  222.26  000.0  
kacA  080.0  8 740.0    
latoT  749.1  11     

 
 

seT coH tsoP  
nagnidnabrep aparebeB  

 
 )I(
kalrep

nau  

 )J(
kalrep

nau  

 naeM
I( ecnereffiD -

)J  rorrE .dtS  .giS  

lavretnI ecnedifnoC %59  

dnuoB rewoL  dnuoB reppU  
0 002  33335. * 56180.  100.  9172.  8497.  

004  76660.1 * 56180.  000.  2508.  1823.1  
006  76662. * 56180.  640.  2500.  1825.  

002  0 - 33335. * 56180.  100.  - 8497.  - 9172.  
004  33335. * 56180.  100.  9172.  8497.  
006  - 76662. * 56180.  640.  - 1825.  - 2500.  

004  0 - 76660.1 * 56180.  000.  - 1823.1  - 2508.  
002  - 33335. * 56180.  100.  - 8497.  - 9172.  
006  - 00008. * 56180.  000.  - 5160.1  - 5835.  

006  0 - 76662. * 56180.  640.  - 1825.  - 2500.  
002  76662. * 56180.  640.  2500.  1825.  
004  00008. * 56180.  000.  5835.  5160.1  

:itamaid gnay kejbo nakrasadreB  
atar naadebreP* - 50,0 takgnit adap nakifingis halada atar  

atayn adebreb kadit = *  

 



:nagnareteK  
 > giS akiJ atayn adebreb kadit : 50,0  

atayn adebreb : 50,0 < giS  
atayn adebreb tagnas : 10,0 < giS  

 
 

 atareR
naukalreP  B A C K isatoN  

      8.1=B  - - - - a 
      4,2=A  35.0 **  - - - b 
      6.2=C     08,0 **  72,0 * - - c 
      9,2=K     1 70. **    5,0 3 **  62.0 * - d 

 
: nagnareteK  * atayn adebreb :  

  **  atayn tagnas adebreb :  
 
 
 

noitauqE  

yrammuS ledoM  setamitsE retemaraP  

erauqS R  F 1fd  2fd  .giS  tnatsnoC  1b  2b  

citardauQ  228.  967.02  2 9 000.  000.3  - 600.  E333.8 -6 
 
 

 
 
 



6 NARIPMAL natujnaL .  
 
 

ITSEGNOK  
 

 

naukalreP  
 gnapaL atareR nagnalU

gnadnaP  halmuJ  atareR  
1 2 3 

)A( mpp 002  6,2  4,2  4,2  4,7  64,2  
)B( mpp 004  8,1  8,1  2 6,5  68,1  
)C( mpp 006  6,2  6,2  8,2  8 37,2  

)+K( fitisop lortnoK  2,3  3 3 2,9  60,3  
K( fitagen lortnoK -) 6,1  6,1  8,1  5 6,1  

 
 

 naukalreP ratna ijU kefE nad  

 

 rebmuS
namagareK  

 halmuJ( KJ
)tardauK  

 bd
 tajareD(

)sabeB  

 tardauK( TK
)hagneT  gnutih F  .giS  

naukalreP  023.2  3 377.0  000.85  000.0  
kacA  701.0  8 310.0    
latoT  724.2  11     

)10,0<gis( atayn tagnas adebreb * :nagnareteK  

 
seT coH tsoP  

 
 aparebeB nagnidnabrep  

 
 )I(
kalrep

nau  

 )J(
kalrep

nau  

 naeM
I( ecnereffiD -

)J  rorrE .dtS  .giS  

lavretnI ecnedifnoC %59  

dnuoB rewoL  dnuoB reppU  
0 002  00006. * 82490.  100.  1892.  9109.  

004  00002.1 * 82490.  000.  1898.  9105.1  
006  33333. * 82490.  130.  4130.  3536.  

002  0 - 00006. * 82490.  100.  - 9109.  - 1892.  
004  00006. * 82490.  100.  1892.  9109.  
006  - 76662.  82490.  580.  - 6865.  3530.  

004  0 - 00002.1 * 82490.  000.  - 9105.1  - 1898.  
002  - 00006. * 82490.  100.  - 9109.  - 1892.  
006  - 76668. * 82490.  000.  - 6861.1  - 7465.  

006  0 - 33333. * 82490.  130.  - 3536.  - 4130.  
002  76662.  82490.  580.  - 3530.  6865.  



004  76668. * 82490.  000.  7465.  6861.1  
 

:itamaid gnay kejbo nakrasadreB  
atar naadebreP* - 50,0 takgnit adap nakifingis halada atar  

atayn adebreb kadit = *  

:nagnareteK  
 kadit : 50,0 > giS akiJ atayn adebreb  

atayn adebreb : 50,0 < giS  
atayn adebreb tagnas : 10,0 < giS  

 
 

 atareR
naukalreP  B A C K isatoN  

      68.1=B  - - - - a 
      64,2=A  6.0 **  - - - b 
      37.2=C      8,0 **  2,0  sn  - - b 
      60,3=K      1.2 **   6,0 **  4.0 **  - c 

 
: nagnareteK     sn  )adebreb kadit( tnacifingis non :  

  * atayn adebreb :  
  **  atayn tagnas adebreb :  
 
 

noitauqE  
yrammuS ledoM  setamitsE retemaraP  

erauqS R  F 1fd  2fd  .giS  tnatsnoC  1b  2b  
citardauQ  328.  539.02  2 9 000.  041.3  - 600.  E761.9 -6 

 



 


