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YNNAD AYIRPUS AKE .M  .  gnohaniB nuaD kartskE nairebmeP huragneP (  aredernA
c ailofidro  u )sineetS ).neT( naktakgnineM kutn  halmuJ  d tisokueL na   sativitkA

sisotisogaF  ( ioK nakI c sunirpyC oipra y ) retkaB iskefniiD gna  i h sanomoreA pordy hi al  
 hawabid(  nagnibmib   nad SM ,inayadnA irS .rI .rD .forP SM ,inaytsarpuS yneH .rI ). 

 

I iok nak  ( oiprac sunirpyC )    ialinreb gnay rawat ria saih naki sinej nakapurem
rasebes sagim non ropske natakgninep nagned ,gnitnep simonoke  SA rallod atuj 42,5  

.2102 nuhat adap   imalagnem ini iok naki nemusnok nad inatep ilak ilakgnires ipateT
tikaynep aparebreb helo nakbabesid gnay naarahilemep malad nauggnag  ,  halas

 iretkab helo nakbabesid gnay tikaynep halada aynutas .A ` alihpordyh  . numaN   aggnih
ep ini taas aynnahagecn  gnem hisam  gnay aimik nahabreb gnay kitoibitna nakanug

 helo ,aynemsinagro nupuam nagukgnil padahret isnetsiser kefe nakbabeynem tapad
 fitanretla nakulrepid uti anerak nahagecnep   nagned nagnukgnil hamar gnay

( gnohanib fitka awaynes naktaafnamem ailofidroc aredernA  sineetS ).neT(  tapad gnay )
hagecnem   iretkab nahubmutrep .A  alihpordyh  isnetsiser kefe naklubminem apnat  

.nagnukgnil padahret  
 kutnu halada ini naitilenep naujuT m  nairebmep huragnep iuhategne kartske  

( gnohanib nuad ailofidroc aredernA )sineetS ).neT(  em kutnu  nad tisokuel naktakgnin
sisotisogaf satifitka  ( iok naki oiprac sunirpyC  iretkab iskefniid gnay ) pordyh .A h li .a  

d ini naitileneP teraM nalub adap nakanaskali -  nad tisaraP muirotarobaL id 4102 ieM
satisrevinU natualeK umlI nad nanakireP satlukaF ,nakI tikayneP  ayajiwarB . 

 nakgnades ,nemirepske utiay ini naitilenep malad nakanugid gnay edoteM
 .)LAR( pakgneL kacA nagnacnaR halada nakanugid gnay naabocrep nagnacnar
 inkay aynnaukalreP .nagnalu ilak 3 nad lortnok 2 ,naukalrep 3 irad iridret  ini naitileneP

kartske  ak tpp 6,0 sisod( C nad ,)tpp 4,0 sisod( B ,)tpp 2,0 sisod( A gnohnib nuaD ras  ,)
K- .)iskefni lortnok( +K nad )lamron lortnok(   nad tisokuel halmuj iju retemarap nagneD

 iretkab iskefni tsop nad arp adap sisotisogaf sativitka  .A H alihpordy . 
tske nairebmep lisaH ( gnohanib rasak kar ailofidroc.A ).   gnay naukalrep nagned

 padahret huragnep irebmem adebreb sisotisogaf sativitka nad tisokuel halmuj  .iok naki  
 huragnepreb tagnas )tpp 4,0( B naukalrep ,tisokuel halmuj natamagnep lisah iraD

 tagnas  tisokuel halmuj naktakgninem kutnu atayn arp  rasebes iskefni  x75,8 01 4 lm/les  
 idajnem x26,9 01 4 lm/les  tsop adap  iskefni  ialin irad huaj adebreb tubesret ialiN .

 rasebes iskefni tsop nad arp adap )tpp 0( K naukalrep x55,2 01 4 lm/les  84,3 nad  x 01 4 
lm/les  .  laH  tagnas gnohanib nuad kartske nairebmep nakitkubmem tubesret

huragnepreb  tagnas   iskefniid gnay iok naki tisokuel halmuj natakgninep padahret atayn
 iretkab .alihpordyH .A  

 nakirebmem )tpp 4,0( B naukalrep ,sisotisogaf sativitka natamagnep adaP
iabret huragnep  iskefni arp adap sisotisogaf sativitka sesorp natakgninep padahret k

 iretkab iskefni tsop adap %21,93 idajnem %37,53 rasebes alihpordyH .A .  tubesret ialiN
 %81,82 rasebes iskefni tsop nad arp adap )tpp 0( K naukalrep ialin irad huaj adebreb

.%13,62 nad   laH m tubesret e  huragnep nakirebmem gnohanib nuad kartske nakidajn
 iskefniid gnay iok naki sisotisogaf sativitka natakgninep padahret atayn tagnas  iretkab

.alihpordyH .A   naktakgninem kutnu mumitpo sisod tapadid ini naitilenep lisah iraD
s iok naki nalumitsonumi  41,0 rasebe - 32,0  .tpp  
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.1  NAULUHADNEP  

 

.1.1  gnakaleB rataL  

 ini asaweD sagim non ropske , mok aynsusuhk saih naki satido   imalagnem

nagned natakgninep  nakitkubid  latot nakianek aynada  k  saih naki ropske isubirtno

agnagadrep acaren malad aisenodnI  iapacnem 1102 adap nanakirep n  atuj 62,3

 tubesret laH  .SA rallod atuj 42,5 iapacnem halet 2102 lirpA aggnih nad SA rallod

n amil naadarebek irad sapelret kadit ainud saih naki ropmignep arage nial aratna ,  

 atuj 2 takireS akiremA ,SA rallod atuj 2,2 gnapeJ ,SA rallod atuj 3,2 arupagniS

M ,SA rallod  .SA rallod atuj 9,2 rasebes gnokgnoH nad SA rallod atuj 5,1 aisyala

( iok naki ayadidub kutnu naD oiprac sunirpyC  nalubes malad iridnes uti )

roke 000.01 rasikreb nalaujnep nagneD .iok naki roke 000.02 naklisahgnem  

tezmo nagned  iapacnem  02 ,imatU( atuj 08 pR .)31  

I nak  ( iok oiprac sunirpyC )  nad amah nagnares naka natner tagnas ini

 gnires gnay tikaynep nad ,hineb kutneb malad hisam utkaw adap tikaynep

 iretkab itrepes gnareynem  .alihpordyh sanomoreA otnamrehuS turuneM  la te ,.  

es araces kutnebret urab numi nopser ,naki adap )1102(  halet naki taasid anrupm

asawed iretkaB .  pordyh sanomoreA h li  a  tafisreb ,fitagen marg iretkab nakapurem

 utas irad rabeynem ilakes hadum ini iretkab aggniheS .tagilbo tisarap nad tiforpas

 gnani ek gnani .aynnial  utnu isulos ini taas aggnih ipateT  k nahagecnep   tikaynep

 aimik nahab gnudnagnem gnay kitoibitna nairebmep nakukalid aynah tubesret

 aynemsinagro nupuam nagnukgnil padahret isnetsiser nakbabeynem tapad gnay

mem aguj ini kitoibitna uti niales ,iridnes  turuneM .laham pukuc gnay agrah ikili

itnayaD  la te ,.   ,)2102(  iretkab isnetsiser naklubminem tapad akitoibitna naiakamep

 alihpordyh .A  kitoibitna naanuggnep irad nial huragneP .utnetret kitoibitna padahret

naka nakritawakid ini   nad naki hubut malad isalumuka naklubminem

.aynismusnokgnem gnay aisunam nakayahabmem  



2 
 

 naki gnareynem gnay tikaynep kefe irad nahagecnep fitanretla utas halaS

 .)numi metsis( naki hubut nalabekek metsis naktakgninem nagned utiay

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

 naktakgninem kutnu naupmamek iaynupmem ,nahagecnep malad kusamret

 ayadidub adap nalumitsonummi naanuggneP .iskefni padahret hubut nanahatek

ad naki natahesek igab urab gnay utauses nakapurem naki n  padahret nahagecnep

.tikaynep   nataafnamep gnatnet naitilenep aynnakukalid ulrep uti anerak helO

( gnohanib fitka awaynes ailofidroc aredernA sineetS ).neT(  tapad gnay )

 iretkab nahubmutrep tabmahgnem alihpordyh sanomoreA   naklubminem apnat

nay isnetsiser kefe  natakgninep iulalem ijakid g l  nad tisokue sisotisogaf sativitka  

( ioK naki oiprac sunirpyC .)  atsanA turuneM  la te ,.   ,)3102( h  aimikotif gninirks lisa

β ,dionepretirt ,dionovalf ,kilonef awaynes gnudnagnem gnohanib nuad kartske -

 nad ,diolakla ,loretsotis .aborkimitna tafisreb gnay ninopas  itnayaD turuneM  la te ,.  

 akam ,akitoibitna naanuggnep fitagen kapmad iradnihgnem kutnu ,)2102(

 tabo namanat nakanuggnem nagned nakayapuid naki tikaynep nagnaluggnanep

( iretkab itna taisahk iaynupmem gnay enicidem labreh .)  

 
.2.1  halasaM nasumureP  

halesaS turuneM  la te ,.  rawat ria saih naki sinej nakapurem  iok naki ,)2102(  

rasebes sagim non ropske natakgninep nagned ,gnitnep simonoke ialinreb gnay  

SA rallod atuj 42,5  .2102 nuhat adap   nemusnok nad inatep ilak ilakgnires ipateT

sid gnay naarahilemep malad nauggnag imalagnem ini iok naki  helo nakbabe

tikaynep aparebreb  ,  iretkab helo nakbabesid gnay tikaynep halada aynutas halas

alihpordyh sanomoreA  . numaN  ep ini taas aggnih aynnahagecn   hisam

 kefe nakbabeynem tapad gnay aimik nahabreb gnay kitoibitna nakanuggnem

 nakulrepid uti anerak helo ,aynemsinagro nupuam nagukgnil padahret isnetsiser

 fitanretla nahagecnep   awaynes naktaafnamem nagned nagnukgnil hamar gnay
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( gnohanib fitka roc aredernA ailofid  sineetS ).neT(  tapad gnay ) hagecnem  

 iretkab nahubmutrep alihpordyh sanomoreA  isnetsiser kefe naklubminem apnat  .

atsanA turuneM  la te ,.   ,)3102(  gnohanib nuad kartske aimikotif gninirks lisaH

 ,dionepretirt ,dionovalf ,kilonef awaynes gnudnagnem β-  nad ,diolakla ,loretsotis

.aborkimitna tafisreb gnay ninopas  B  nasumur akam ,tubesret lah nagned natiakre

:halada ini naitilenep irad  

  nairebmep hakapA kartske  ( gnohanib nuad ailofidroc aredernA  sineetS ).neT( ) 

 tapad padahret huragnepreb  ep  nad tisokuel naktakgnin sisotisogaf satifitka  

( iok naki oiprac sunirpyC  iretkab iskefniid gnay ) .allipordyh sanomoreA  

 
.3.1  naitileneP naujuT  

aujuT  kutnu halada ini naitilenep n m  nairebmep huragnep iuhategne kartske  

( gnohanib nuad ailofidroc aredernA   ).neT( )sineetS   tisokuel naktakgninem kutnu

 nad sisotisogaf satifitka  ( iok naki oiprac sunirpyC  iretkab iskefniid gnay )

.allipordyh sanomoreA  

 
.4.1  sisetopiH  

H  0   :  nairebmeP kartske  ( gnohanib nuad ailofidroc aredernA  sineetS ).neT(   )

 nad tisokuel halmuj ihuragnepmem kadit sisotisogaf satifitka   iok naki

( oiprac sunirpyC  iretkab iskefniid gnay ) .allipordyh sanomoreA  

H1   :  nairebmeP kartske  ( gnohanib nuad ailofidroc aredernA  sineetS ).neT(  )

 nad tisokuel halmuj ihuragnepmem tapad agudid sisotisogaf satifitka   naki

( iok oiprac sunirpyC  iretkab iskefniid gnay ) .allipordyh sanomoreA  

 
.5.1  naitileneP utkaW nad tapmeT  

naka ini naitileneP   nakI tikayneP nad tisaraP muirotalobaL id nakukalid

 nalub adap gnalaM ,ayajiwarB satisrevinU ,natualeK umlI nad nanakireP satlukaF

teraM   iapmas ieM  4102 .  



4 
 

.2  AKATSUP NAUAJNIT  

 

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

 : tukireb iagabes halada )8002( gnugayirP turunem iok naki  isakfisalK  

muliF   atadrohC :  

mulifbuS  atarbetreV :  

salekrepuS  atamotsohtsanG :  

saleK    seythcietsO :  

odrorepuS   ietsoeleT :  

odrO   isyhpoiratsO :  

ilimaF    eadinirpyC :  

suneG    sunirpyC :  

seisepS  : oiprac sunirpyC  

 

 

 

 

 

 

 

 

1 rabmaG ioK nakI .  ( oiprac sunirpyC ) .)5002 ,otnasuS(  

 apureb kareg takgnarep nagned odeprot itrepes kutnebreb iok naki nadaB

 piris gnasapes ,adad piris gnasapes ,gnuggnup piris haubes itupilem gnay ,piris

 aynnadab nahubmutreP .roke piris haubes nad ,suna piris haubes ,turep

nad nakap ,ria uhus adap gnutnagreb   nuhat hagnetes opmet malaD .nimalek sinej



5 
 

 ,gnisgnal hubmut natnaj iok naki aynmumU .tapec tagnas hubmut iok naki

 hubmut natnaj iok naki ,nuhat 2 rumu iapmaS .talubmem aniteb iok naki nakgnades

bes idajret uti haletes numaN .aniteb nakgnidnabid tasep hibel  aniteb ,aynkila

 ilanegnem upmam iok naki ria malad iD .natnaj adapirad tasep hibel hubmut

 iok naki anerak ,narotok nad rupmul aratna id ayniracnem nakhab nad aynnakap

 aud apureb ini muicnep nagrO .majat tagnas gnay namuicnep nagro iaynupmem

ay simuk gnasap  .)5002 ,otnasuS( ayntulum isaihgnem gn  

 
2.1.2  narabeyneP hareaD nad tatibaH  

( iok nakI oiprac sunirpyC  taas gnay saih naki sinej utas halas nakapurem )

 nagnabmegnep kutnu rumiT awaJ hatniremep naitahrep tapadnem gnades ini

onaitsuG turunem anerak ,aynayadidub   te la ,.   nakapurem rumiT awaJ ,)8002(

 turuneM .aisenodnI id rasebret rawat ria saih naki lisahgnep haread utas halas

 id saih naki ayadidub gnabmegnep haread ,)0991( itawakitsuR nad inairamirT

tnes iagabes ratilB atres ,gnugagnuluT ,irideK netapubaK utiay rumiT awaJ  ar

 .iok naki ayadidub  

 pudih tapad hisam iok naki ipatet naka ,rawat ria naki nakapurem iok nakI

 nagned ria adap pudih nahatreb asib hisam iok nakI .nisa kaga gnay ria adap

tpp 01 satinilas  adap pudih iok nakI . 6 rasikreb satinilas  - tpp 5,7 i ipatet naka , k  na

 adap pudih asib hisam iok 5 aratna hasab satinilas  - tpp 6  gnay Hp narasiK .

hubmut raga iok naki nakhutubid   5,6 narasik adap utiay tahes -  ,otnasuS( 5,8

 .)5002  

 asib nad gnades milkireb haread id pudih gnay naweh nakapurem iok nakI

 C°8 uhus adap pudih -  hurules id arahilepid asib iok naki uti anerak helO .C°03

 nakapurem ilsa iok nakI .nagnunugep aggnih iatnap irad ialum ,aisenodnI hayaliw

utiay ,nisa kaga gnay ria adap nahatreb hisam ipat ,rawat ria naki   limrep 01 ratikes

8002 ,saidrA( .)  
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3.1.2  akaibgnabmekreP n 

 .nuhat agit uata aud rumu adap kudni naruku iapacnem aynmumu iok nakI

 ucamem kutnu ,kudni nagnatamep malad susuhk naukalrep ada kadiT

 nad narakat nagned nakap nairebmep halada nakukalid gnay kudni nagnatamep

t nahutubek nagned iauses gnay isirtun nagnudnak  kudni amatu tarayS .kudni hubu

 natnaj kudni aynitra nimalek gnataM .nimalek gnatam hadus kudni nolac halada

 gnay rulet naklisahgnem hadus aniteb kudni nad amreps naklisahgnem hadus

 nakraulegnem naka turuid aynturep alib nimalek gnatam natnaj kudnI .gnatam

 naruku irad tahilid aniteb kudni nakgnadeS .amreps ,takep hitup anrawreb nariac

 ,aynitra hubut gnataM .naharemek latineg gnabul anraw nad rasebmem gnay turep

kudni idajnem pais hadus naki kudni kisif araces - .)0102 ,suadriF( fitkudorp kudni  

 

 

 

 

 

 

 

 

 

 

 

 

aG  rabm 2 ( iok naki natnaj nad aniteb kudnI . oiprac sunirpyC )0102 ,suadriF( )  

 nagned nakukalid iok naki nahajimep ,)0102( suadriF turuneM

 aliB .natnaj kudni roke agit uata aud nagned aniteb kudni roke utas nagnidnabrep

 ini nagnidnabrep ,numaN .utas gnidnab utas pukuc raseb narukureb natnaj kudni
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ret natnaj kudni akiJ .okisereb pukuc  akam ,amreps nakraulegnem kadit tubes

 tagnas aniteb nad natnaj kudni sateirav nahilimeP .nakukalid lagag nahajimep

 naklisahgnem nigni akij ,akaM .naklisahid naka gnay hineb sateirav ihuragnepmem

 tapet gnay isanibmok iuhategnem surah utnetret kana sateirav ratna  sateirav a

.aynaniteb nad natnaj  

 
4.1.2  nanakaM  nakaM naasaibeK nad  

 tafisreb iok naki ,)2002( adneduS nad namuriahK turuneM  aynitra ,rovinmo

alages nakamep  gnay nakap sinej nakirebid tapad naikimed nagneD .

gnarek ,licek naki aynlasim ,magarakenareb – nagnarek  hubmut sinej uata –

gnadu halada iok naki kana amatu nakaP .nahubmut –  itrepes kiner gnadu ainhpaD  

 ,ria aggnares nakamem tapad akerem aynnadab nahubmutrep nagned nalajeS .ps

kitnej – tumul uata kumayn kitnej –  naki nakaP .namanat adap lepmenem gnay tumul

naka iok   gnay iok naki hubuT .aynhubut anraw taz nakutnebmep ihuragnepmem

anrawreb -  nemgip taz :nial aratna gnay anraw taz aynada nakbabesid inraw

 .)harem( nutnasata ,)gninuk( nitur ,)aggnij( netorak  

ggnih raul irad nakap irebid kadit avral ,)0102( suadriF turuneM  gninuk a

 nagnarajnep nakukalid irah 5 rumu taaS .)irah 5 rumu hibel gnaruk( sibah rulet

 .tadap ulalret gnay halmuj anerak lassam naitamek hagecnem kutnu avral

 malok aud malad ek ada gnay avral igabmem nagned nakukalid nagnarajneP

rahilemep uruneM .avral naa 5002( otnasuS t  upmam iok naki ria malad id ,)

 ,malok rasadid rupmul aratnaid ayniracnem nakhab nad aynnakap ilanegnem

 nagrO .majat tagnas gnay namuicnep nagro iaynupmem iok naki anerak

ad irik naigab adap katelret gnay simuk gnasap aud apureb ini namuicnep  nanak n

kudagnem uata nakap gnotopes urubmem naka iok nakI .ayntulum –  rupmul kuda

 raseb pukuc narukureb iok naki tuluM .nakhutubid gnay nakap naktapadnem kutnu

 amasreb riA .)lanimret( gnocnom gnujuid aynkateL .naklubmesid tapad nad – 
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nor ikusamem nakap amas  ria nad naletid gnusgnal licek gnay nakaP .tulum agg

gnipek haletes gnasni tawel naletid –  gnay negisko pareynem gnasni gnipek

 ek gnusgnal awabid nakap nagnokgnorek maladek kusam nakap ,ria id tapadret

 .hubut gnajnap x5 ratikes ayngnajnap gnay susu  

 
2.2  gnohaniB  (  ailofidroc aredernA sineetS ).neT( ) 

igolofroM nad isakifisalK 1.2.2  

  gnohanib namanat isakifisalK ailofidroc aredernA  turuneM .sineetS ).neT(  

 )0102( ifianuhK : halada  

 modgniK  )nahubmuT( eatnalP :  

modgnikbuS  )hulubmepreb nahubmuT( atnoiboehcarT :  

isiviD repuS  )ijib naklisahgneM( atyhpotamrepS :  

 isiviD  )agnubreb nahubmuT( atyhpoilongaM :  

 saleK  )litokid / aud gnipekreb( adispoilongaM :  

 saleK buS  eadilemamaH :  

 odrO  selallyhpoyraC :  

 ilimaF  eaecallesaB :  

suneG  aredernA :  

 seisepS   : fidroc aredernA  ailo sineetS ).neT(  

    
 rabmaG 3  gnohaniB nuaD . ailofidroc aredernA  sineetS ).neT( .)9002 ,ionaM(  

( gnohanib namanaT  ailofidroc aredernA  namanat halada )sineetS ).neT(

 lasareb ini namanaT .tikaynep sinej iagabreb isatagnem tapad gnay laisnetop tabo
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 tubesid sirggnI id ,ihc nahs gnehD halada aynlasa aman nagned aniC naratad irad

 .eniv ariedam ( gnohanib namanaT  ailofidroc aredernA  kusamret )sineetS ).neT(

 iaynupmem gnay tabo namanat utas halas nakapurem eaecallesaB ilimaf malad

nu naped ek raseb isnetop  gnay kaynab hisam ini namanat irad anerak ,itiletid kut

niC irad lasareb ini namanaT .akamrafotif nahab iagabes ilagid ulrep  nad a

araggneT aisA ek rabeynem  nad nakgnabmekid ulrep ini tabmarem namanaT .

isahk nakpakgnugnem kutnu amatureT .huaj hibel itiletid  gnay fitka nahab irad ta

 tapad gnohanib ,takaraysam id iumetid gnay namalagnep iagabreB .ayngnudnakid

tikaynep nahubmeynep sesorp utnabmem kutnu naktaafnamid -  tareb tikaynep

)9002 ,ionaM( . 

ahubmut apureb gnohanib namanaT gnajnap rumureb ,ralajnem n  asib ,

nem /+ gnajnap iapac -  gnataB .kanul gnigadreb ,gnapmir kutnebreb rakA .m 5

s ,sirdnilis ,kanul harem anrawreb ,tilebmem gnila  gnadak ,sulah naakumrep ,

 kat kutneb nagned nuad kaitek id takelem gnay ibmu macames kutnebmem

gnut nuaD .rasak rutsketreb nad narutareb as iakgnatreb ,lag kednep tagn  nususret ,

anrawreb ,gnilesreb  uajih  5 gnajnap , -  3 rabel ,mc 01 -  sipit nuad naialeh ,mc 7

gnicnur gnuju ,samel kukelreb lakgnap , amid asib ,nicil naakumrep ,atar ipet ,  .nak

m ,gnajnap iakgnatreb ,nadnat kutnebreb kumejam agnuB  ,nuad kaitek id lucnu

hitupek merk anrawreb atokham -  ,natakelreb kadit ialeh amil halmujreb nahitup

5,0 atokham ialeh gnajnap  -  ,)ijib( fitareneg nakaynabreP .murah uabreb ,mc 1

alem fitategev araces nakaibgnabmekid uata gnabmekreb gnires hibel numan  iul

ayngnapmir raka  8002 ,suM( ). 

 
2.2.2  gnohaniB namanaT naanugeK naD nagnudnaK  

 araces ,natabognep ainud malad raseb tagnas ini namanat taafnaM

 malaD .tikaynep sinej iagabreb nakhubmeynem tapad gnohanib siripme

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

 natubes nagned lanekid  eniV ariedaM  nadiskoitna nagnudnak ikilimem ayacrepid

 .satabret pukgnil malad iksem itiletid hisam ini namanaT .surivitna nad iggnit

aabocreP  tapad gnohanib irad kartske nahab nagned kitnusid gnay sukit adap n

 hadum kadit nad sukit sativiserga natakgninep ,hubut nahat ayad naktakgninem

 nakanuggnem nagned nakhubmesid tapad gnay tikaynep aparebeB .tikas

tebaid ,lajnig nakasurek :halada ini namanat  hatnum ,gnutnaj nakakgnebmep ,se

 acsap nahilumep ,isarepo acsap nahilumep ,kitamehr ,risaw ,ekorts ,sufit ,harad

 ,susu gnadar ,nanatihk nad malad akul alages nakhubmeynem ,nakrihalem

 kases ,tilebmes ,harad nanaket nad naraderep naklamronem nad nakracnalem

gnisup ,tareb nawairas ,sapan -  ,iggnit sanap naknurunem ,turep tikas ,gnisup

 ,itah nakakgnebmep ,nahitupek ,taru masa ,gaam ,nagnudnak nakrubuynem

ionaM( ,hubut nahat ayad nad satilativ naktakgninem  , )9002 . 

egnalakihsT turuneM  la te ,.  7002(  sisod nagned gnohanib raka ria kartske .)

marG iretkab padahret tabmah ayad ikilimem lm/gm 05 -  fitisop  silitbus.B,sulimup.B(

 )suerua.S nad marG iretkab adap atres -  fitagen retcaboretnE(   ,iloc.E ,eacaolc

aboretnE nad ,snecsecram aitarreS ,ainomuenp alleisbelK retc   )senegorea  adap

 iretkab adap kadit ipatet ,lm/gm 06 sisod sueres.B  halet )7002( itawamhcaR .

 gnohaniB nuad aimikotif gninirks nakukalem  ailofidroC aredernA(  sineetS ) neT(

 nakanuggnem nagned nuad gnirek kubres padahret isaresam nakukalem nagned

turalep  n-  ninopas apureb aimik nagnudnak naktapadid lonatem nad anaskeh

 iskartske nakukalem .)9002( inahcoR .irista kaynim nad doionavalf ,dionepretirt

 muelortep turalep nakanuggnem nagned gnohanib nuad isaresam arac nagned

d haletes ,lonate nad tatesa lite ,rete  nagnudnak nakumetid gnubat iju nakukali

 nakumetid TLK araces asisilana adap nakgnades ,dionavalf nad ninopas ,diolakla

 iskartske nakukalem halet )9002( ijaiteS .dionavalf nad ninopas ,diolakla awaynes

ortep ,tatesa lite turalep nagned gnohanib emozihr adap  %07 lonate nad ,rete muel
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 kartske adaP .lonefilop nad dionovalf ,ninopas ,diolakla awaynes naktapad id

 iretkab hunubmem tapad % 2 isartnesnok adap tatesa lite turalep nagned

suerua succocolyhpatS  malad id awhab )3002 ,adihcU( naksalejid aguj uti nialeS .

ad  gnay lonef latot nad tabroksa masa ,nadiskoitna satifitka tapadret gnohanib nu

.iggnit pukuc  

 
3.2.2  Z gnohaniB namanaT aborkimitnA ta  

 .)a dionavalF  

 malad tural hadum aynmumu gnay ralop awaynes nakapurem dionavalF

,lonahtnem ,lonate itrepes ralop turalep  nial nad ,notesa ,lonatub - nial  

 adisokilg iagabes alug adap takiret nahubmut malad dionavalF .)8891,mahkraM(

ilga nad g ,dionavalf nok  ria malad tural hadum dionavalf adap takiret gnay alu

ef awaynes irad rasebret nagnolog nakapurem dionavalF .)6991,enobraH(  ,lon

 iretkab ,suriv nahubmutrep tabmahgnem fitkefe tafis iaynupmem lonef awaynes

awaynes awhab nakhabmanem )2002( namhcaruN .rumaj nad -  dionavalf awaynes

 halas iagabes nakanugid halet gnay kaynab nad nadiskoitna tafisreb aynmumu

abo ukab nahab nenopmok utas t-  .natabo  

.)b  ninopaS  

.diorets ninopas nad dionepretirt ninopas iagabes nakadebid ninopaS  .

orkimitna iagabes ajrekeb ninopas aparebeB  idajnem utnetret ninopas nad ab

 aparebeb irad helorepid tapad anerak gnitnep  kiab gnay lisah nagned nahubmut

nakanugid nad  isetnis kutnu ukab nahab iagabes  nakanugid gnay diorets nomroh s

ulg nakapurem ninopaS .natahesek gnadib malad  nad ria malad tural gnay adisok

lonate  ,namhcaruN( rete malad tural kadit ipatet , 2002 .)  

.)c  diolaklA  

t taz nagnolog nakapurem diolaklA kes nahubmu  .rasebret gnay rednu

 diolaklA nad aisunam igab nucar tafisreb gnires   nataigek iaynupmem gnay kaynab
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 igoloisif ad saul araces nakanugid idaj ,lojnonem gnay  .natabognep gnadib mal

abes naupmamek ikilimem diolaklA  iretkabitna iag )5991 ,nosniboR( . 

.)d  dionepreT  

gro awaynes utas halas nakapurem dionerposi uata dionepreT  gnay kina

 .mala id rabesret aynah  malad nakumetid kaynab dionepreT  takgnit nahubmut

 iagabes iggnit ab nad murah uab irebmem gnay irista kaynim  adap sahk u

 .agnub nad nahubmut uj dionepret uti nialeS rumaj malad tapadret ag  atarbetrevni ,

 nomoref nad tual umetid dionepret raseb naigabeS .aggnares  kutneb malad nak

 uata adisokilg ilg retse lisok  aynupmem nahubmut dionepreT .  gnitnep taafnam

b itna ,lanoisidart tabo iagabes  nauggnag nad rumaj itna ,iretka esek  natah

3991 ,nosmohT( ). 

.)e  iristA kayniM  

nagniraj helo naklisahid gnay litalov awaynes nakapurem irista kayniM  

,gnatab ,raka irad lasareb kiab ,namanat utaus utnetret   ,agnub ,tiluk ,nuad

 .naijibijib iagabes narepreb irista kaynim ,naksalejnem )4002( hazijA  iretkabitna  

em aynkutnebret sesorp ugnaggnem arac nagned  aggnihes les gnidnid uata narbm

M .anrupmes kadit kutnebret uata kutnebret kadit  iagabes fitka gnay irista kayni

g gnudnagnem aynmumu adap iretkabitna ( liskordih isgnuf sugu -  nad )HO  .linobrak

 nanuruT  les nagned iskaretnireb lonef  isprosda sesorp iulalem iretkab ay  gn

 .negordih nataki naktabilem  

.)f  ninaT  

itna iagabes narepreb agudid gnay lonefilop awaynes halada ninaT  ,iretkab

 kutnebmem tapad anerak dih iskaretni nad nietorp nagned skelpmok  .kibofor  ninaT

,lonef tafisreb gnay nahubmut fitka awaynes nagnolog nakapurem   iaynupmem

k iaynupmem nad tapes asar  .tiluk kamaynem naupmame   sativitka ikilimem ninaT

aynemsinakem raseb sirag araces ,iretkabitna   narbmem kasurem nagned halada

,iretkab les  rtsa awaynes  tapad ninat tnegni  nataki nakutnebmep iskudnignem
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aynes  tartsbus uata mizne padahret skelpmok aw  utaus nakutnebmep nad aborkim

kelpmok nataki  gnay magol noi padahret ninat s  satisiskot ayad habmanem tapad

amayikA( .iridnes uti ninat  la te ,.  .)1002  2( ,hazijA  sativitka ,naksalejnem )400

tkabitna  nagned halada ninat awaynes ire  uata les gnidnid nakturekgnem arac

em  uggnaggnem aggnihes ,les narbm  tabikA .iridnes uti les satilibaemrep

aynuggnagret   tapad kadit les ,satilibaemrep  aggnihes pudih sativitka nakukalem

rep .itam nakhab uata tabmahret aynahubmut  

 
3.2   iretkaB alihpordyh sanomoreA  
3.2 igolofroM nad isakifisalK 1.  

B  iretka ihpordyh sanomoreA la  ,)4791( snosbiG nad nanahcuB turunem

 nakisakifisalkid : tukireb iagabes  

muliF   atyhpotorP :  

salK   seteceymozihcS :  

odrO    : eladonomoduesP  

odrO buS  eaenidomuesP :  

ylimaF   eaecnoirbiV :  

suneG    : sanomoreA    

seisepS   : alihpordyh sanomoreA  

4 rabmaG .)c2102 ,suomynonA( )     ( alihpordyh .A  iretkaB .  

0,1 naruku nagned kednep gnatab kutnebreb ini iretkab sigolofrom araceS -

 rabel nad mµ 5,1 7,51 - G iretkab kusamret ,mµ 8,51  ,litom tafisreb ,fiitagen mar

 fitalukaf iretkab kusamret ,fitatnemref fitadisko ,allegalf ralop utas nagned karegreb
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urem nad kiboreana  tikaynep babeyep iretkab nakap aimeacitpes cigahrromeaH  

 .harad les taubmep nagro nad nagniraj kasurem gnay iretkab utiay  mumitpo uhuS

73 halada aynnahubmutrep kutnu  o C  .  iretkab rabmag nakapurem tukireB

alihpordyh.A  4 rabmaG adap nakkujnutid . 

 
3.2  2. nakaibgnabmekreP nad nahubmutreP  

 iretkaB  alihpordyh .A  lamitpo uhus ,ayngnani apnat amal pudih tapad kadit

 22 aynnahubmutrep igab – 82 o 53 uhus adap ,C o  .tabmahret aynnahubmutrep C

 suneG  sanomoreA  naadarebek ,rawat nariarep nagnukgnil id tatibah iaynupmem

A alihpordyh .   id kinagro nahab nagnudnak halmuj nagned aynnagnubuh tare

 naweh igab negotap iagabes iukaid ini iretkaB .rasad nemides uata nariarep

semloH( nignid haradreb  la te ,.   .)6991  

 iretkaB A.  alihpordyh  gnay iretkab utiay boreana fitalukaf tafisreb  pudih tapad

ed y negisko aynada apnat uata nagn  muidem hurules id rabesret hubmut naka nad

ini iretkaB .riac muidem adap nakisalukoniid akij   uhus narasik adap hubmut tapad

51 - 03 0 5,5 Hp ,C –  nagned lauskesa araces aynnakaibgnabmekreP .9

itukiid les nakgnajnamem   hibel amales les aud idajnem les utas nahalebmep

.)3991 ,releehW nad kloV( tinem 01 gnaruk  

alihpordyh .A   ini misum adap anerak ,uaramek misum adap lucnum gnires

O nagnudnaK .iggnit nariarep kinagro nahab nagnudnak 2  ,iggnit uhus ,hadner gnay

 isalumuka nad  tadap alop atres naki emsilobatem asis uata kinagro nahab

 padahret fitisop isalerokreb naka iggnit natadapek nagned narabenep

naitsirhC( aynnakaibgnabmekrep  la te ,.  .)1002   

 naka anamid nanakam asis halada naki irad iretkab tikaynep babeyneP

negotap idajnem   uhus nakianek aynada utiay nagnukgnil nahaburep idajret alib

.)9891 ,inaytsarpuS( lanomroh sserts uata nanakam asis atres ,isulop ,kadadnem  
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 nanakirep kudorp naatnimrep ihunemem kutnu ,)0102( asoidnarG turuneM

naparenep ,takgninem suret gnay   isakifisnetni  .nakradnihid tapad kadit ayadidub

tapad ayadidub isakifisnetni ,numaN   .tikaynep kapmad iagabreb naklubminem

naki ayadidub tabmahgnem gnay aladnek utas halaS   naridahek halada sam

 utiay iretkab negotap alihpordyh .A nakbabeynem ini iretkaB .   elitoM( tikaynep

gnareynem ini iretkaB .harem kacreb tikaynep uata )aimecitpeS sanomoreA  

( ,obmud elel itrepes rawat ria naki sinej iagabreb sunipeirag sairalC ( sam naki ,)  .C

oiprac ( imarug ,) ymaruog sumenorhpsO ( halag gnadu nad )  muihcarborcaM

iigrebnesor nad )  ubminem tapad  naitamek takgnit nagned tikaynep habaw nakl

08( iggnit - 1 utkaw malad )%001 -2 .uggnim  

 ainedraG turuneM ,.la te   ,)0102(  alihpordyh .A  marg iretkab nakapurem

 ria nad rawat ria nagnukgnil id nakumetid kaynab gnay gnatab kutnebreb fitagen

 .uayap  alihpordyh .A  aynasaib anerak sinutropo iretkab nagned lanekid

 iskefnI .naki adap sserts imalagnem gnades naki taas adap halasam naklubminem

retkab am naitamek nakbabeynem tapad i  gnay naki utum kasurem nad las

.ayadidubmep igab nakigurem tagnas aggnihes iskefniret  

dyh .A  alihpor  nakukalem uluhad hibelret ,iskefni nakukalem mulebes

 nalepmenep  legalf nakanuggnem  malad ek llec tsoh  aborkim malad neluriv rotkaF .

ynnaadarebek nakpatnamem nad gnani/tsoh les malad isatpadareb   .a  aynmumU

 sanomorea  hurules adap iskefni nakbabeynem  nagned iatresid naki hubut

 adap tapec araces rabeynem tapad ini iretkaB .malad nagro adap naharadnep

 % 09 iapmas hineb naitamek naktabikagnem tapad nad iggnit narabenep tadap

 .)9991 ,emohS nad emohS(  

y hubut naakumrep iulalem idajret tapad iretkab iskefnI  narulas ,akul gna

 hulubmep ek kusam naidumek ,gnasni iulalem kusam uata nanakam naanrecnep

 harad naka nad  aynnial malad nagro adap rabeynem . iretkab iskefnI   fitagen marg

 ini  tikaynep alajeg naktahilrepmem kadit idaj ,)nagnajnapekreb( netal tafisreb
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upiksem  nial aratna gnaresid tapad gnay nagrO .naki hubut adap iapmujid halet n

 ini tikaynep motpmiS .gnalut toto nakhab neelps ,saerknap ,lajnig ,gnasni

 tagnignem isairavreb isidnok   ini  helo ihuragnepid  nial aratna rotkaf aparebeb

netsiser ,iretkab irad isneluriv ridah ,iskefni padahret naki is   adit uata k  ayn

 aimeretcab nad aimecitpes  atres  naki adap serts nagned nakisaisosaid gnay rotkaf

.)5891 ,atabaK(  

 
nakI haraD 4.2  

 paggnaid haraD .amsalp nad les utiay raseb kopmolek aud iridret haraD

 nariac malad les macam iagabreb sata iridret ,isalukris susuhk nagniraj iagabes

 .amsalp tubesid gnay D  nad )harad amsalp( harad nariac sata nususret hara

nemele - les( relules nemele - ad les .)har    nietorp ,ria irad iridret harad amsalP

rotkaf nad ,nilubolg ,nimubla( -  .noi nad dipil ,)isalugaok rotkaf S  irad iridret harad le

el( hitup harad les nad )tisortire( harem harad les u .)tisok   harad nariac nad leS

 igoloisif narep iaynupmem )harad amsalp( gnitnep tagnas  )4002 ,ayajuF( . 

 les nad harem harad les idajnem igabid harad les aynanraw nakrasadreB

les gnudnagnem haraD .hitup harad -  ,iskefni hagecnem kutnu gnacnarid gnay les

 iaynupmem harad leS .nomroh tukgnagnem nad naharadnep nakitnehgnem

nas nanarep  harad les uata tisokuel amaturet ,nalabekek metsis malad gnitnep tag

sineJ .hitup -  adneb nawalem malad isgnuf aparebeb iaynupmem tisokuel sinej

hoJ( hubut malad ek kusam lisahreb gnay gnisa n yn  la te ,.  )3002 . 

 
1.4.2  ueL tisok  

 iaynupmem nakI .)5002( itnajiB turuneM ( hitup harad les )tisokuel   pukuc

mm/000.731 aratna kaynab 3 – mm/000.897 3  adap tisokuel nakutnebmep sesorP .

 naki adap nakgnades ,edonpmil nad apmil ,gnalut musmus adap satabret ailamam

tapmet adap niales -  narepreb turut sumyht nad lajnig adap aguj tubesret tapmet

 .tisokuel nakutnebmep sesorp adap da hitup harad les remirp isgnuF  hala



71  
 

 nietorp amasreb tare nagned amas ajrekeb ini leS .iskefni irad hubut ignudnilem

 nad lifosab ,lifonisoe ,lifortueN .nemelpmok nad nilubolgonummi ,numi nopser

)5002 ,lutA nad dnarbffoH( tisogaf nakapurem tisonom . 

des hibel gnay halmuj ikilimem tisokueL  harad les nagned nakgnidnabid tiki

/000.02 aratna rasikreb utiay ,harem mm 3 00.051 aggnih /0 mm 3 B .  harad les kutne

 nad tisonom( tisolunarga irad iridret tisokueL .talub aggnih gnojnol halada hitup

 .)lifosab nad ifonisoe ,liforeteh( tisolunarg nad )tisofmil eL  tisoku  ikilimem

macamreb -  gnisa adneb nakgnalihgnem kutnu aynnatiak tare ,isgnuf macam

rotkaF .)negotap emsinagroorkim kusamret( -  halmuj ihuragnepmem gnay rotkaf

21 lucnum tisolunarg isartlifnI .naki hubut natahesek nad isidnok halada tisokuel -

ejniid haletes maj 42 nesrep uti haleteS .tuort wobniar naki adap iretkab helo isk -

2 aggnih takgninem naka gaforkam nad tisolunarg esat - irah 4  silohcreoN(  la te ,.  

)3102 . 

 
 
 
 
 
 
 
 
 
 
 
 
 

 rabmaG 5  ,)rE( tisortirE .b7 ,)L( tisofmiL .a7 :aynoyniS niarts sam naki harad leS .
foreteH .c7 )oE( lifonisoE .e7 ,)M( tisonoM .d7 ,)H( li  silohcreoN(  la te ,.  

)3102 . 
 
 

sisotisogaF sativitkA 5.2  
sisotisogaF 1.5.2  

 
 lekitrap uata aborkim isanimele nad napareynep sesorp halada sisotisogaF

les helo nial - les halada tisogaF .tisogaf tubesid gnay susuhk les -  hitup harad les

les uata - les irad lasareb gnay les -  malad id tapadret gnay ,tubesret hitup harad les
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 iD .harad narila  tapad tisogaf ,namuk uata iretkab narucnahgnep sesorp malad

 natakgnineP .adareb suriv uata iretkab ujunem harad hulubmep gnidnid irad raulek

 tisogaf leS .tisomeh irad tisogaf les sativitka irad iuhatekid tapad hubut nalabekek

ogaf nakukalem kutnu isgnufreb  ek kusam gnay gnisa adneb padahret sisotis

 0002 ,nworB( naki hubut malad  malad .)4002 ,hallurmA  

M idobitna aynkutnebret emsinakem ,)3002( ayhaY turune   anerak kifiseps

 naidumek ,naki hubut malad ek negitna aynkusam irad ialumid negitna nagnasgnar

sotisogafid  nemele utas halas halada sisotisogaF .gaforkam helo )nakamid( si

 areges nagnudnilrep irebmem ini sesorP .nalabekek metsis malad gnitnep gnilap

 napahat agit sata iridret hubut nanahatrep emsinakeM .iskefni padahret fitkefe nad

: utiay ,gnitnep  

nalanegneP .1   halada ipadahid gnay husum ini lah malaD .ipadahid gnay husum

.suriv nupuata iretkab apureb asib ,)emsinagroorkim( negitna  

.nanahatrep metsis helo negitna narucnahgneP .2  

.lamron naadaek ek ilabmeK .3  
 

6.2  nakI numI metsiS  
6.2 noN numI nopseR 1. - kifisepS  

 relules nopseR .laromuh nopser nad relules nopser irad iridret numi nopseR

 nopser satifitkA .kifiseps tafisreb laromuh nopser nakgnades kifisepsnon tafisreb

 satinumi nopseR .rotalumitsonumi helo isalumitsid tapad tubesret satinumi

il nagniraj helo kutnebid  nagned lanekid gnay dioleym nagned utaynem gnay diofm

 halada ietsoelet naki adap dioleymofmil nagrO .naki adap dioleymofmil nagniraj

les halada dioleymofmil nagniraj kudorP .naped lajnig nad itah ,apmil -  harad les

muh nupuam relules kiab satinumi nopser nad  nad ,norefretni ,nikuelretnI .laro

 emsinakem malad isakilpma nad rotakinumok iagabes narepreb tubesret nikotis

 nanahatrep emsinakem ,uti babes helO .naki relules nad laromuh nanahatrep
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gned iadnatid relules nad laromuh nanahatrep aratna sigrenis gnay hubut  na

.)9991 ,niduffilA( nikotis nad ,norefretni ,nikuelretni aynada  

 haleteS .)negitna( negotap isalumits helo ialumid numi nopser nakutnebmeP

 nakapurem gnay gaforkam sisotisogaf sesorp iulalem ,kinegitna isafilka idajret

nakrucnahgnem naka amatrep nanahatrep  idnas nakmirignem ,tubesret negitna -

les ek idnas -  numi nopser( T les kutnebmem isarefilopreb tisofmil leS .tisofmil les

 gnay rotkefe les kutnebmem naka T leS .)laromuh numi nopser( B les nad )relules

eS .les iatnarepid gnay nanahatrep nopser malad narepreb  ini rotkefe l

 .sisotisogaf sesorp utaus iulalem gnisa adneb isanimile malad isapisitrapreb

 kutnebmem naka B les nakgnadeS .)nilubolgonummi( idobitna   kutnebmem nialeS

les kutnebmem aguj B les ,negotap utaus padahret idobitna   padahret iromem

tubesret negotap  utkaw tapecrepmem naka ini iromem les aynada nagneD .

sremaL( amas gnay negotap padahret rednukes nopser nakutnebmep  la te ,.  

.)5891    

 gnay aynnial nahab uata tabo ,aimik awaynes nakapurem nalumitsonumI

kiab naki satinumi nopser emsinakem naktakgninem upmam   nupuam relules

niddufilA( laromuh  , )9991 . 

 iulalem nakirebid tapad nalumitsonummi ,niskav nagned aynlah itrepeS

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

ataigek malad isneisife nad nasitkarpek adap nakrasadid ini nalumitsonummi  n

 naklamitpognem tapad ini ayadidub nataigek malad nataafnameP .ayadidub

 padahret naki hubut nahat ayad natakgninep iulalem ayadidub iskudorp  tikaynep

2991 ,nosrednA( iskefni  .)   

 nagned utiay iretkab iskefniret kadit naki raga nagnaluggnanep fitanretlA

mep tabo ,aimik taz nakapurem nalumitsonumI .nalumitsonumi naireb -  ,natabo

 araces iskaretnireb gnay naki numi nopser naktakgninem kutnu iska uata ,roserts

 .)9991 ,iakaS( numi metsis les nagned gnusgnal  
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991( nosrednA turuneM 2 mem nalumitsonummi naanuggnep arac )  alop ikili

 ipatet ,aimik nahab uata kitoibitna naanuggnep nagned amas gnay

 sisod nairebmep adaP .tujnal hibel naitilenep nakulremem hisam aynnaanuggnep

 .nanahatrep emsinakem nanakenep nakbabeynem naka nalumitsonummi iggnit

itsonummi ,hadner sisod nairebmeP  adap atayn ini lah ,fitkefe kadit idajnem nalum

 iggnit sisod nakitnuynep ,losimavel nakidileynep adaP .nakitnus araces nairebmep

.tisokuel halmuj nanurunep nad kifiseps numi nopser nanakenep nakbabeynem  

 
.2 7 nalumitsonumI  
.2 7 1.   nairebmeP edoteM nalumitsonumI  

itnayaD turuneM  la te ,.  i kutnu nalumitsonumi sisoD ,)2102(  iju nak

 nakanuggnem nagned madnerid kartske  malad ek   isartnesnok nagned ria retil 5

4,0( 2P ,)l/g 2,0( 1P  6,0( 3P ,)l/g   namadnerep taas adap ,tinem 5 amales )l/g

tes ,isarea nakirebid  ilabmek nakkusamid nad nahalrep araces libmaid naki uti hale

 irah adaP .irah 03 amales irahes ilak 1 nakukalid namadnerep ,muirauka malad ek

 id haleteS .igolotameh naaskiremep nakukal id kutnu libmaid naki harad 13 ek

efniid naki irah 2 amales naktaharitsi  naki sinilk alajeG .alihpordyh .A nagned isk

.irah 41 amales itamaid  

 asib gnay nahab nakapurem nalumitsonummi ,)9002( radinamsaJ turuneM

 naanuggneP .negotap iskefni padahret emsinagro isnetsiser naktakgninem

nerak naki ayadidub adap nakukalid nalumitsonumi  nakirebid gnay iparetomek a

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

malad   araces nalumitsonumi nairebmep awhab nakataynem ,)9002( radinamsaJ

 itrepes les kifiseps non numi metsis nakfitkagnem kutnu duskam nagned saul

 nad atarbetrev adap gaforkam etycomeh   nairebmeP .atarbetreva adap

: nagned nakukalid tapad nalumtsonumi  
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 itnuyneP  nakitnuynep : nak naculg ateb   tapad aynnial numi tnalumits nad

 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

ibel  tapad numaN .nakitnuynep nagned adapirad ayaib lah malad fitkefe h

 natadapek nad nanagnanep ayntakgninem anerak sserts naklubminem

.naki avral esaf adap nakfitkaid tapad gaforkaM .namadnerep malad  

 em nad kiab gnay kifiseps non numi nopser nakirebmem : larO  nakapur

.fitkefe hibel gnay edotem  

 iulalem nakirebid tapad nalumitsonummi ,niskav nagned aynlah itrepeS

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

 nataigek malad isneisife nad nasitkarpek adap nakrasadid ini nalumitsonummi

adidub  naklamitpognem tapad ini ayadidub nataigek malad nataafnameP .ay

 tikaynep padahret naki hubut nahat ayad natakgninep iulalem ayadidub iskudorp

 0991 ,nosrednA( iskefni malad  9002 ,radinamsaJ   .)  
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NAITILENEP EDOTEM NAD IRETAM .3  

 

naitileneP iretaM 1.3  
 talA 1.1.3  

 ini naitilenep malad nakanugid naka gnay aynisgnuf atreseb tala tukireB

: 1 lebaT adap tapadret  

.1 lebaT   naitilenep talA  

oN  talA  isgnuF  
1 moksaB   gnohanib nahab tapmet iagabeS  
2 uasip uata gnitnuG  nahab gnotomep tala iagabeS  
3  nagnabmiT kitilanA  nahab gnabminem kutnU  
4 latigiD nagnabmiT  nahab gnabminem kutnU  
5 ssalG rekaeB  isaresam sesorp malad nahab tapmet iagabeS  
6 rukU saleG  natural nahab rukugnem malad tala iagabeS  
7 reyemelrE ubaL  iretkab nakaibmep tapmet iagabeS  
8 sedaukA lotoB  sedauka tapmet iagabeS  
9 irteP nawaC  iretkab nad raga tapmet iagabeS  
01  gnoroC  natural nagnaunep utnabmep tala iagabeS  
11  evalkotuA   isasilirets tala iagabeS  
21  gnayoL  htabretaw sesorp malad nahab tapmet iagabeS  
31  nesnuB  isasilirets tala iagabeS  
41  reritS kitengaM  natural naknegomohgnem kutnU  
51  iskaeR gnubaT  iretkab rutluk tapmet iagabeS  
61  iskaeR gnubaT kaR  iskaer gnubat tapmet iagabeS  
71  esO muraJ    iretkab naseroggnep tala iagabeS  
81  retemotofotkepS  nahab gnabmoleg gnajnap rukugnem kutnU  
91  alutapS  natural naknegomohgnem kutnU  
02  etalP toH  sanamep tala iagabeS  
12  nignidneP irameL  hadner uhus adap iretkab napmiynem kutnU  
22  xetroV  natural naknegomohgnem kutnU  
32  emuloV tepiP  kaynab halmuj malad natural libmagnem kutnU  
42  tepiporkiM  kutnU  tikides halmuj malad natural libmagnem  
52  pasiH aloB  natural libmagnem kutnu utnab tala iagabeS  
62  elgnairT  nesnub adap aggnaynep iagabeS  
72  ratsiM  iretkab tabmah anoz rukugnem kutnU  
82  muiraukA   aidem ria hadaw iagabeS  

92   utaB nad rotareA
isareA  negisko lisahgnep utnab tala iagabeS  

03  rotareA gnaleS  isarea utnab tala iagabeS  
13  rewolB  negisko lisahgnep tala iagabeS  
23  teN poocS  iju naki nakhadnimem kutnU  
33  retemomreT  uhus rukugnem kutnU  
43  reteM Hp  aidem ria Hp rukugnem kutnU  
53  reteM OD  turalret negisko nagnudnak rukugnem kutnU  
63  poksorkiM  harad malad gaforkam les itamagnem tala iagabeS  
73  ssalG keybO  poksorkim id itamaid gnay harad tapmet kutnU  
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83  ssalG revoC   ssalg keybo putunep iagabeS  
93  )tiupS( kitnuS muraJ  harad libmagnem kutnU  iju naki  
04  retemotycomeaH  gaforkam les halmuj gnutihgnem kutnU  
14  retnuoC yllaT dnaH  gaforkam les halmuj gnutihgnem utab tala iagabeS  
24  nofiS gnaleS  muirauka id aidem ria nakhisrebmem kutnU  
34  retliF  aidem ria gniraynem kutnU  
44  nevO   tala iagabeS sanamep  
54  latigiD aremaK  rabmag nalibmagnep isatnemukod tala iagabeS  
64  fodnevA  iju naki harad lepmas tapmet iagabeS  

74   rotaropave yratoR
muucav  lonef kartske naktapadnem kutnu tala iagabeS  

84  egufirtneS  gaforkam isnepsus isagufirtes tala iagabeS  
 

 nahaB 2.1.3  

 ini naitilenep malad nakanugid naka gnay aynisgnuf atreseb nahab tukireB

 .2 lebaT adap tapadret  

 .2 lebaT  naitilenep nahaB  

oN  nahaB  isgnuF  
1  rasak kartskE gnohanib  nalumitsonummi nahab iagabeS  

2  iretkaB inruM nakaiB  .A
alihpordyH   iagabeS naiskefnignep nahab  

3 sutripS   nahab iagabeS  rakab nesnub  
4 markac satreK  tabmah anoz nahaB  
5 lohoklA  isasilirets nahab iagabeS  
6 %69 lonatE  iskartske malad turalep iagabeS  
7 sedaukA  iskartske malad turalep iagabeS  
8 lebaL satreK  adnanep iagabeS  
9 naroK satreK  isasilirets sukgnubmep iagabeS  
10 gniraS satreK  kartske nahab gniraynem kutnU  
11 eussiT  hisrebmep nahab iagabeS  
12 sapaK  reyemelre ubal putunem kutnU  

13 lioF muinumulA   nad iskaer gnubat putunep iagabeS
reyemelre  

14 gnaneB  takignep iagabeS  
15 reksaM  tulum putunep iagabeS  
16 nagnaT gnuraS  nagnat putunep iagabeS  
17 ( BN htorB tneirtuN ) )riac( iretkab rutluk aidem iagabeS  
81  ( AST ragA ayoS notpyrT ) iretkab hubmut aidem iagabeS  
91  sigoloisiF muirtaN  sinotosi natural iagabeS  

20 ( AN tneirtuN  ragA ) iretkab naajamerep nahab iagabeS  
21  nakI ioK  ( )oiprac sunirpyC  iju naweh iagabeS  
22 aideM riA  iju naweh pudih aidem iagabeS  
23 nakI nakaP  iju naki isirtun iagabeS  
24 %8,3 tartiS aN  nalugaokitna iagabeS  
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52  asmeiG naturaL   harad naanrawep iagabeS naki  

62  %2 SBF IMPR   sativitka malad muidem nahab iagabeS
sisotisogaf  

72  nirolhC  muirauka adap natkefsiid nahab kutnU  

82  aN - taflusoihT   adap kiskot nakgnalihgnem kutnU
muirauka  

 
 

naitileneP igolodoteM .2.3  
 naitileneP edoteM 1.2.3  

 
 nakanugid gnay edoteM  ,latnemirepske edotem halada ini naitilenep malad

 itilenep naknikgnumem gnay naitilenep edotem nakapurem ini edotem anamid

 naitilenep ,)1102( ojdomtA turuneM .ayntabika itilenem nad lebairav isalupinamem

buh itilenem gnay naitilenep utaus halada nemirepske  nagned tabika babes nagnu

 nad nemirepske kopmolek )hibel( utas adap lebairav )hibel( utas nakisalupinamem

.isalupinam imalagnem kadit gnay nial kopmolek nagned aynnakgnidnabmem  

 arac nagned nakukalid ini naitilenep malad atad nalibmagnep kinkeT

al isavresbo alajeg padahret natamagnep nakadagnem kidileynep utiay ,gnusgn -

 aynranebes gnay isautis malad gnusgnal araces kiab ikidilesid gnay keybus alajeg

 gnay tala kiab ,tala haubes aratnarep nagned uata nataub isautis malad nupuam

ubid ajagnes gnay nupuam ada hadus  ,damhcaruS( susuhk naulrepek kutnu ta

.)8991  

 
nauluhadneP ijU 2.2.3  

kutnu nakukalid nauluhadnep ijU   lahteL( 05CL iju ialin iuhategnem

 ,kartske nahab padahret naki isnarelot sisod satab anamid )noitartnecnoc

uti nialeS .naki nakitamem kadit nad nalumitsonummi tafisreb sisod aggnihes   aguj

dnerep utkaw iuhategnem kutnu naujutreb gnay ,retsoob iju nakukalid  naki nama

 natakgninep kutnu lamitpo gnay kartske mahab nagned nalumitsonummi . 

u lawa adaP  05CL ij  utiay namadnerep kutnu kartske sisod nakanuggnem   0

,tpp 2,0  pp t  , 4,0  pp ,t  6,0  pp ,tpp 8,0 ,t  tpp 1  tpp 2,1 nad  ialin tapadid naidumeK .
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 %05 aggnih naitamek imalagnem naki anamid ,05CL isalupop   8,0 sisod adap lawa

id sisod idaJ .tpp   hawabid sisod nad iju naweh igab nakitamem tafisreb tpp 8,0 sata

 ini naitilenep malad akam tubesret lisah nagneD .naumitsonunmmi tafisreb tpp 8,0

isod nakanugid  natakgninep kutnu gnohanib nuad kartke s nalumitsonummi   utiay

2,0  pp t  , 4,0  pp ,t  6,0 nad  pp .t  itnayaD turuneM  la te ,.   namadnerep lisah ,)2102(

.nahagecnep kutnu lamitpo tpp 6,0 rasebes sisod   ,)2102( itawoytsikuL naitileneP

kadit otolibmas naturaL nakujnunem   nakirebid alib naki igab nucar tafisreb

awabid  id alib aggnihes ,l/g 6 sisod h  nasatabmep nakulrepid naki adap isakilpa

 nahat ayad naktakgninem tapad ipatet nucar tafisreb kadit gnay natural sisod

.iretkab nagnares padahret naki hubut  

alid 05CL iju haleteS  natadapek adap iuhategnem kutnu 05DL iju nakuk

 iretkab ,amal apareb nad apareb alihpordyh .A   kaynabes iju naki hunubmem tapad

 nagned 05DL iju lisah tapadid nauluhadnep iju lisah iraD .lawa isalupop irad %05

 iretkab natadapek alihpordyh .A  01 7 lm/les   tapad  kaynabes iju naki hunubmem

.maj 42 amales lawa isalupop irad %05  

 ,tinem 005 ,tinem 05 ,tinem 5 namadnerep utkaw nakanuggnem retsoob ijU

gnisam nagned tinem 0051 nad -  05CL iju lisah irad sisod nakanuggnem gnisam

utiay  ,tpp 0  2,0  pp t  , 4,0  pp ,t  6,0 nad  pp  .t tapadid retsoob iju lisah iraD   gnay utkaw

 naktakgninem kutnu mumitpo nalumitsonummi   amales namadnerep nagned utiay

.tinem 05   gnohanib nahab kartske sisod nakanuggnem ini naitilenep malad idaJ

rasebes  ,tpp 0  2,0  pp t  , 4,0  pp ,t  6,0 nad  pp dnerep utkaw nagned t  05 amales nama

 iretkab nakanuggnem gnatnat iju nakukalid naidumek naD .tinem  alihpordyh .A

01 isartnesnok nagned 7 lm/les   sativitka nad tisokuel halmuj natamagnep nagned

.sisotisogaf   )0102( namuD nad nahaS turuneM  malad  tisokuel les ,)0102( damaS

kaid tapad  aggnihes nalumitsonummi itrepes aimik isnatsbus helo isavit

 helO .tisarap iskefni nad rumaj ,iretkab ,suriv padahret isnetsiser nakbabeynem
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 lawa retemarap iagabes nakanugid tapad tisokuel les halmuj halmuj ,uti anerak

.nalumitsonummi isartnesnok nautnenep  

 
naitileneP nagnacnaR 3.2.3  

 halada ini naitilenep malad nakanugid gnay naitilenep nagnacnaR

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

 aggnihes ,negomoh uata magares gnay naabocrep tapmet uata aidem iaynupmem

utnu nakanugid kaynab LAR  nad acak hamur ,muirotarobal naabocrep k

 kadit naabocrep tapmet uata aidem akam ,negomoh aidem aneraK .nakanretep

.)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 ep irad naabocrep )talag( nahalasek huragnep = ji ek naukalr -  nagnalu nad i

ek -  j  

d naitilenep rotkaf utas irad iridret ini naitileneP  1 nad naukalrep 3 nagne

 sisod naadebrep halada nakirebid gnay naukalreP .nagnalu ilak 3 nagned lortnok

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

alihpordyh 4 rumureb gnay iok naki nakanuggnem ,naukalrep iagabeS . - nalub 5  

52 tareb nagned - 8 gnajnap nad marg 53 - .)8002 ,itawaleaL( mc 01   

nakanugid gnay gnohanib kartske sisoD   ucagnem  nauluhadnep iju lisah irad

sisod nakanuggnem nagned  ,tpp 0  0. 0 ,tpp 2 . 0 ,tpp 4 . tpp 6 tpp 8.0 ,  1 tpp  2,1 nad ,

Y ji  τ + μ = i  +

ε ji  
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tpp  t ialin naklisahgnem  satiskisko 8.0 sataid sisod adap   kartske sisod idaj ,tpp  gnay

8.0 sisod hawabid nakanugid  sisod utiay tpp  A ,tpp 4.0 :B ,tpp 2.0 :C tpp 6.0 :   nad

tpp 0 :K turuneM .  itnayaD  la te ,.  )2102(  , erep lisah  tpp 6,0 rasebes sisod namadn

 lamitpo  uata nahagecnep kutnu inep ucamem  nupuam tisokuel halmuj natakgn

 .sisotisogaf satifitka  

.3 lebaT   naukalreP nagnacnaR  

naukalreP  nagnalU  
1 2 3 

A 
B 
C 
K 

A1 
B1 
C1 
K1 

A2 
B2 
C2 
K2 

A3 
B3 
C3 
K3 

ilenep haned kutnU  rabmaG adap tahilid tapad nait 6. 
 

 rabmaG 6 naitileneP haneD .  

:nagnareteK  

A  iretkab naiskefnignep naukalreP : alihpordyh .A   nagned namadnerep atres

 sisod tpp 2,0   kartske ek nagnalu adap gnohanib nuad - .n  

B  iretkab naiskefnignep naukalreP : alihpordyh .A  s  nagned namadnerep atre

 sisod tpp 4,0  kartske  ek nagnalu adap gnohanib nuad - .n  

C  iretkab naiskefnignep naukalreP : alihpordyh .A   nagned namadnerep atres

d  siso tpp 6,0  kartske  ek nagnalu adap gnohanib nuad - .n  

: K   nairebmep apnat( fitagen lortnok/iskefni lortnoK kartske   gnohanib nuad

.)iretkab naiskefnignep nagned  

.nagnalU :3,2,1  

 

K
2 

A
3 

A
2 

C
1 

B
3 

B
1 

C
2 

K
3 

K
1 

C
3 

B
2 

A
1 



82  
 

.3 3 naitileneP rudesorP  

.3 3 sreP 1. hadaW napai  

  naruku nagned haub 51 kaynabes muiraukA 03x03x03   ipakgnelid gnay mc

 tubesret muirauka nakanugid mulebeS .isarea utab nad gnales ,rotarea nagned

 natural nagned nakamah icusid nirolhc lm 2   ria isiid naidumek ,maj 42 amales

.maj 42 amales isareaid nad ,mc 03 ria naiggnitek nagned  

 
3.3 ijU nakI isatpadA 2.  

  nakI iok  nakanugid gnay  reb 01 naruku  - 21  mc   kopmolek  irad lasareb

ratilB ,okolmeK aseD id iok naki ayadidubmep iju naki ,naukalrep mulebeS .   hibelret

187 tellep nakap irebid naki isatpada amaleS .irah 5 amales nakisatpadaid uluhad  

-  nahpkoP neorahC .TP 2  isneukerf nagned ,%03 nietorp nagnudnak nagned

irahes ilak 3 nairebmep  )eros nad gnais ,igap(  kaca araces libma id naki naidumek ,

 01 isi id muirauka paites ,)muirauka( naitilenep hadaw malad ek nakkusamid nad

.naki roke  

 
3.3  3. kartskE nataubmeP  B nuaD gnohani  ( ailofidroc aredernA  sineetS ).neT( ) 

 gnohanib nuaD nakanugid gnay  naitilenep kutnu   kaynabes 5 gk   tapadid

gnalaM atok id hamurnagnarakep irad hisreb iapmas icucid nuaD .  nuaD .

arac nagned nakgnirekid  nignaid -  gnirek iapmas naknigna  haletes ,irah 5 amales

 gnirek  .kubub idajnem iapmas rednelbid  

 nakturalem arac nagned isaresam araces nakukalid kartske nataubmeP

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

umula nagned  amales nakraibid nad liof muin 84  maj  sa  .kudaid ilakeses libm

maj 42 haleteS  nagned gnirasid tubesret madnerid gnay lepmas , gniras satrek  

 nagned isaropaveid tartliF .sapma nad tartlif helorepid aggnihes  rotaropave yrator

 naktujnalid naidumeK .gnohanib nuad latnek kartske helorepid aggnihes
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kemep ( ria sagnanep nagned kartske nata retaw  htab )  uhus nagned 05 0  iapmas C

gnirek ripmah  ria radak nakgnaliggnem kutnu  itnayaD(  la te ,.  .)2102  

4.3.3  naitileneP emsinakeM  

U kutn  naitilenep  itni   natamagnep aud nagned ,irah hujut amales nakukalid

 iretkab iskefni tsop nad iskefni arp alihpordyh .A  mulebes uata iskefni arp kutnU .

 nakanuggnem retsoob id uluhad hibelret iju naki amatrep irah adap ,iretkab iskefni

2,0 sisod nagned gnohanib nuad kartske   05 amales tpp 0 nad tpp 6,0 ,tpp 4,0 ,tpp

tinem   natamagnep kutnu harad libmaid nad sokuel halmuj  sativitka nad ti

aynsisotisogaf .  aynharad libma id iju naki agitek irah ,naidumek irah aud haleteS

 ,aynsisotisogaf sativitka nad tisokuel halmuj tahilem kutnu  audek alibapa

 nakukalid akam amatrep irah irad nanurunep imalagnem tubesret retemarap

 .aynsisotisogaf sativitka nad tisokuel halmuj naktakgninem kutnu ilabmek retsoob

 tahilem kutnu agitek irah itrepes natamagnep nakukalid amilek irah adaP

 halmuj nanurunep aynsisotisogaf sativitka nad tisokuel   ini amilek irah atad nad

iskefni arp atad iagabes nakanugid gnay  maneek irah adap ,iskefni tsop kutnU .

 iretkab nakanuggnem namadnerep nagned iskefniid iju naki alihpordyh .A   nagned

 natadapek 01 7 lm/les    ,maj 42 amales  hujutek irah adap uata maj 42 haletes nad

 iagabes sisotisogaf sativitka nad tisokuel halmuj natamagnep kutnu harad libma id

.iskefni tsop atad  

 
5.3.3   iretkaB alihpordyh .A  01 9 dnalraFcM radnatS  

siD  elacS dnalraFcM nagned gnubat kar malad iskaer gnubat 9 nakpai

(  .)4 lebaT 4OS2H %1 nad 2lCaB %1 nagned halisI   lebat id natatac nagned iauses

dnalraFcM radnats retemotofortkeps tala ek gnubat kar awaB .   rukugnem kutnu

.aynnahurekek  id λ adap retemotofortkeps tala nakutneT  044 aratna  056 nad mn  

 nakgnauT .mn b“ lepmas lm 1 malad ek ”oknal   .retemotofortkeps citsalp tevuk

N naklarte  tala  p nad retemotofortkeps lepmas napares askire - λ adap nial lepmas  
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malad ek nagnaunep arac nagned amas gnay   nakhabmanem kadit gnay tevuk

nad iskaer gnubat isi nakokognem gnamem ipat gnabmoleg   lepmas naklisahgnem

atar gnay - atar . 

 gnay 01 iapmas 5,0 romonreb gnay alaks malad adareb dnalraFcM radnatS

.Lm rep iretkab irad kifiseps isartnesnok naksalejnem  

 .4 lebaT dnalraFcM radnatS  .)1102 ,nottuS(  

.on dradnatS  )lm( loV  N .o   /airetcaB fo
01(/Lm 8)  %1 LCaB 2 H %1 2 OS 4 

5.0  5.0  5.99  5.1  
1 0.1  0.99  3 
2 0.2  0.89  6 
3 0.3  0.79  9 
4 0.4  0.69  21  
5 0.5  0.59  51  
6 0.6  0.49  81  
7 0.7  0.39  12  
8 0.8  0.29  42  
9 0.9  0.19  72  
01  0.01  0.09  03  

 
6.3.3   nakaibmeP B  iretka alihpordyh .A  

 iretkaB  alihpordyh .A  irad helorepid  ayabaruS ,adnauJ IKB  nagned

01 natadapek 9  .lm 0001 kaynabes lm/les  iretkab nakaiB alihpordyh .A   isabukniid

81 amales  - 42 uhus nagned maj 42  - 052 ˚C  gnubat adap gnirim AST aidem malad

 narakgnil ihunemem iapmas eso muraj nakanuggnem libmaid naidumek iskaer

 iretkab ayntujnales ,BST aidem malad lm 52 nakturalid uti haletes .eso muraj

81 amales isabukni id tubesret  -  malad maj 42 htab retaw  072 uhus adap ˚  .C  iretkaB

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

U 01 sisod helorepmem kutn 7  nagned iresreb narecnegnep nakukalid akam lm/les

nakanuggnem  citpesa araces tepiporkim nad frodneppe  hitainsA(  la te ,.  .)3102  

S  kutnu aggnihe  nakukalid surah tubesret iretkab natadapek naktapadnem

 onicuppaC turunem sumur nakanuggnem nagned narecnegnep nagnutihrep

: tukireb iagabes ,)8891(   
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: 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 ia aidem emuloV : naki naarahilemep hadaw malad r  

 
 7.3.3 nairebmeP  kartskE sisoD  gnohaniB nuaD  nalumitsonumI iagabes  

( iok nakI oiprac sunirpyC  ) 8 naruku nagned -  1 amales nakisatpadaid mc 01

id naidumek ,uggnim  nakukal namadnerep   kartske  gnohanib nuad  iagabes

 utiay adebreb gnay sisod nagned namadnerep arac nagned nalumitsonummi  2,0

tpp 6,0 ,tpp 4,0 ,tpp  tpp 0 nad  5 amales 0 namadnerep taas adap ,tinem   nakirebid

 malad ek ilabmek nakkusamid nad nahalrep araces libmaid naki uti haletes ,isarea

d namadnerep ,muirauka  amales irahes ilak 1 nakukali 2  ek irah adaP .irah 3  harad

( igolotameh naaskiremep nakukal id kutnu libmaid naki  halmuj tirkokuel  nad  

ativitka  nagned iskefniid naki irah 2 amales naktaharitsi id haleteS .)isotisogaf s  .A

alihpordyh  .irah 41 amales itamaid naki sinilk alajeG .  

 
8.3.3   iretkaB naiskefnigneP alihpordyh .A  

 nakukalid naiskefnigneP 84   .kartske nairebmep naukalrep haletes maj

 iretkab nakanuggnem naiskefnigneP  alihpordyh .A  namadnerep edotem nagned

ebreb gnay muirauka adap  amales ad 42  maj  01 iretkab natadapek nagned 7  ,lm/les

 naki naidumek iok  aukalrep muirauka malad ek ilabmek nakkusamid  .n

otnamrehuS( iretkab iskefni tsop maj 42 nad arp nakukalid harad nalibmagneP   te

la ,.   satifitka nad tisokoel halmuj natamagnep nakukalid naidumek ,)1102

 itupilem ini naitilenep malad nakukalid gnay natamagnep ,uti nialeS .sisotisogaf

N  . 1 V1   N =  2 V . 2 
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ad naki sinilk alajeg  retemarap iagabes naiskefnignep amales ria satilauk n

.gnajnunep  

 
.3 4 P ijU retemara  
.3 4.1 amatU retemaraP  

)a  tisokoeL halmuJ nagnutihreP  

 gnay tepip nagned pasihid lepmas harad utiay tisokuel halmuj nagnutihgneP

0 alaks iapmas hitup anraw kudagnep rilub isireb   naturaL nakhabmatid naidumek 5,

kruT  nakgnayoggnem arac nagned kudaid tepip malad haraD .11 alaks iapmas s‟

 3 amales napaled akgna kutnebmem tepip –   rupmacret harad aggnihes tinem 5

nales ,gnaubid tubesret tepip malad harad natural amatrep setet auD .atar   ayntuj

 nakkatelid halet gnay retemotycomeah sata id naksetetid tubesret harad natural

 nagned gnutihid tapad )tisokuel( hitup harad les halmuJ .aynsata id putunep saleg

 5 adap nakukalid nagnutihreP .x004 narasebmep nagned poksorkim nautnab

meah raseb katok  nad bibaN( sumur nagned gnutihid aynhalmuj nad retemotyco

.)1102 ,nidulamaK malad 9891 ,ubirasaP  

 )1991( avodobovS turunem tisokuel halmuj nagnutihreP  malad  otnamrehuS

 : )8002(  pF x)V/1( x )N/A( = PDS  

 tisokuel halmuJ =  PDS  : anamiD  

   el les halmuJ =  A  gnutihret tisoku  

   ok halmuJ =  N raseb katok 4 :itamaid gnay retemotycomeah kat  

   ok emuloV =  V  :itamaid gnay retemotycomeah kat  4 mm 3 

   narecnegnep rotkaF =  pF 02 :  

.b  sisotisogaF sativitkA nagnutihreP  

  dna nosrednA edotem  nakrasadreb nakukalid sisotisogaF satifitkA ijU

)5991( ikciwiS   malad itayruN  la te .  , )0102(   , 05 kaynabeS   ek nakkusamid harad lμ

05 nakhabmatid ,etalp retitorkim malad   isnepsus lμ alihpordyh .A  ( SBF malad 01 8  
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 uhus malad isabukniid nad naknegomohid iretkab nad harad narupmaC .)lm/les

 nad harad narupmac lμ 5 kaynabeS .tinem 02 amales gnaur  kutnu libmaid iretkab

.harad salu naaides taubid  rad salu taraperp nataubmeP  turunem nakukalid ha

nad avodobovS  )1991( avosukuyV   malad itayruN  la te .  , g ,)0102(  gnay kejbo sale

 gnay kamel nakgnalihgnem kutnu lonatem malad madnerid ,nakanugid naka

P .lepmenem  naktapmenem nagned nakukalid harad salu taraperp nataubme

k keybo saleg ,kejbo saleg adap harad setetes  tudus nagned nakkatelid aude 54 o 

 aggnihes gnakaleb ek resegid naidumek ,amatrep keybo saleg padahret

 hara nanawalreb resegid audek keybo saleg ayntujnaleS .harad hutneynem

.harad sipit nasipal kutnebmem aggnihes  gnirekid taraperP  nad nakaradu

 5 amales lonatem nagned isaskifid ayntujnales  nagned salibid taraperP .tinem

 anrawep nagned ianrawid mulebes ilabmek nakaradugnirekid nad sedauka

 kutnu sedauka nagned ilabmek icucid taraperP .tinem 51 amales %01 asmeiG

.usit nagned nakgnirekid nad anraw nahibelek ignarugnem  

 t gnay harad salu taraperP  nagned itamaid ayntujnales taubid hale

 gnutihid sisotisogaf sativitkA .x0001 narasebrep poksorkim nakanuggnem

 les 001 irad sisotisogaf sesorp nakkujnunem gnay les esatnesrep nakrasadreb

.itamaret gnay tisogaf  
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.3 4. gnajnuneP retemaraP 2  

 itupilem gnay ria satilauk halada ini naitilenep malad gnajnunep retemaraP

 ,turalret negisko nad Hp ,uhus : anamid  

 retemomret nakanuggnem rukuid gnay uhuS  

 retem Hp nakanuggnem rukuid gnay ria Hp  

 retem OD nakanuggnem rukuid gnay turalret negiskO . 
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.3 5  ataD sisilanA  

 araces nakukalid sisotisogaf satifitka nad tisokuel halmuj atad sisilanA

nakanugrepmem kitsitats   naktapadid gnay ataD .swodniw rof 61 SSPS margorp

vorogomlok( satilamron iju nakanuggnem aynnalamronek iju id uluhad hibelret -

 nakanuggnem namagarek sisilana naktujnalid akam 10,0>gis alibapA .)vonrims

 utiay nakanugrepid gnay nagnacnar nagned iauses AVONA  kacA nagnacnaR

 kartske sisod huragnep ijugnem kutnu nakukalid magaR  sisilanA .)LAR( pakgneL

 gnay magar sisilana haletes iju nakgnadeS .iju retemarap padahret lonef

 iju retemarap )naatar( naem naadebrep ada hakapa iuhategnem kutnu nakanugid

aukalrep aratna  atayN adeB( TNB uata yekuT ijU nagned utiay ,kartske sisod n

 sisod aratna nagnubuh kutneb iracnem kutnu nakukalid isergeR sisilanA .)licekreT

 )sisotisogaf satifitka nad tisokuel halmuj( iju retemarap nagned  )X( lonef kartske

b kartske sisod naukalreP .)Y(  ulrep idaj ,sisod macam 4 nagned fitatidnauk tafisre

4 numiskam monilop tajared nagned isergeR sisilanA  nakukalid -  nagned ,3=1

 + c = Y kitarduk avruk ,x1b + c = Y reinil avruk isergeR siraG naamasreP agudarp

x2b+ x1b 2 d 2b+ x1b + c = Y kibuk avruk na x2 3b + x3.  
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NASAHABMEP NAD LISAH .4  

 

 gnohaniB nuaD rasaK kartskE nemedneR 1.4 ( ailofidroc.A ) 

 nenopmok naturalek tafis adap gnutnagreb iskartske lisah nemedneR

 tahilid tapaD .%69 lonate nakanuggnem nagned iskartske lisah iraD .aynfitkaoib

 irad fitkaoib nenopmok awhab  ailofidroc.A  .ralop tafisreb  kartske nataubmeP

ac nagned isaresam araces nakukalid s aisilpmis kubres nakturalem ar  kaynabe

876  rg   malad ek 1,2  tl   %69 lonate  kaynabes kartske naklisahgnem nad 172  rg . 

 lawa tareb nagnidnabrep irad helorepid %66,77 rasebes gnohanib nuad ria radaK

3( nakgnirekid mulebes nuad  ad rihka tareb ignarukid )gk  nu  nakgnirekid haletes

rg 876(  .nesrep malad nuad lawa tareb nagned )  gnohanib nuad nemedner ialiN

kartske tareb nagnidnabrep irad tapadid  172(  rg ) asilpmis kubres tareb nagned  

876(  rg )  .nesrep malad  

5 lebaT .   gnohaniB nuaD isarapreP lisaH  

rotakidni  
neP lisaH naitile  leS wa  a  ,.la te  )3102(  

isidnoK   radaK
ria  

neR ed
em n isidnoK   radaK

ria  
edneR

nem  
kutneB  kubreS  

66.77
% %4  

kubreS  
99,18

% %92,3  anraW  aut uajiH  aut uajuH  
uaB  umaj itrepeS  sahk uabreB  

rutskeT  keceb sulaH   sulaH babmel  
 

rages lepmas adaP  kadit  tujnal hibel nahalognep sesorp imalagnem  

 aggnihes laH .harec tahilret hisam anraw  gnay tapadnep nagned nalajes tubesret  

 onraniW helo nakakumekid  ,.la te  )0891(   malad  avleS  ,.la te  )3102(   sesorp utiay

nakbabeynem nagniregnep   idajnem anraw nemgip nad kasur   lepmas ,gnarukreb

ikilimem rages  aggnihes iggnit hisam ria nagnudnak   hisam nariac nagnudnak

gnay raseb  .babmel nad sulah lepmas rutsket taubmem   ialin ,aynrasad adaP

 naturalek kitsirretarak nad sinej anerak nakgnidnabid tapad kadit nemedner

waynes  adap fitka awaynes anerak idajret asib tubesret laH .adebreb gnay a

gnisam - alem malad adebreb gnay isakifiseps iaynupmem namanat gnisam  naktur
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 .aynfitka nahab  esatneserp awhab nakhabmanem ,)1102( hayirawanA turuneM

radak   malad ria nagnudnaK .aynnagnukgnil nad tatibah helo ihuragnepid ini ria

 nakutnenem tuki nahab utaus ytilibatpecca  nahab nahat ayad nad naragesek ,

 akam ,nahab uataus adap ria nagnudnak hadner nikames aggniheS .tubesret

 nikames naka tubesret nahab satilauk .kiab  

 
)tisokueL( hituP haraD halmuJ 2.4  

( gnohanib nuad kartske namadnereP ailofidroc.A  huragnep nakirebmem )

 iskefni tabmah ayad alihpodyH .A  atar nagned -  .iok naki adap tisokuel latot atar

da rotakidni utas halas nakapurem tisokuel latot halmuJ iskefni ayna   adap utnetret

naki sop nad arp iok naki tisokuel latot natamagnep lisaH .  adap nakijasid iskefni t

6 lebaT .  kutneb malad nakanahredes id ataD 01 4 d anerak ,  ialin ikilimem ata

naubir lanimon . 

6 lebaT iskefnI tsoP nad arP ioK nakI tisokueL latoT halmuJ .  

naukalreP  
 iskefnI arP 01(  4 )lm/les   iskefnI tsoP 01( 4 )lm/les  

nagnalU  ataR - atar  
DS ±  

nagnalU  ataR - atar  
DS ±  1 2 3 1 2 3 

lortnoK  90,3  04,2  61,2  68,4±55,2  61,4  04,3  20,3  00,5±84,3  

A 02,6  80,8  46,6  87,9±79,6  80,8  16,7  03,7  49,3±66,7  

B 76,7  69,7  0,01  03,1±75,8  19,7  76,9  1,11  46,1±26,9  

C 68,3  67,4  75,3  71,6±60,4  69,4  2,5 5 8,5 7 16,4±63,5  

tpp 6,0 nad tpp 4,0 = B ;tpp 2,0 = A ;0 = K sisoD : nagnareteK  

atar halmuJ - tisokuel latot atar  iskefni arp adap   adap iapacid iggnitret

01x 75,8( B naukalrep 4 turutreb itukiid ,)lm/les - 01x 79,6( A turut 4  60,4( C ,)lm/les

01x 4 01x 55,2( lortnok nad )lm/les 4  kartske ,iretkab iskefni arp adap idaJ .)lm/les

 iok naki harad adap tisokuel latot halmuj naktakgninem tapad gnohanib nuad

j natakgninep aynnakitkubid nagned  C ,B ,A naukalrep adap tisokuel latot halmu

01x 60,4 aratna rasikreb 4  lm/les – 8, 75  01x 4  lortnok adap nakgnades ,lm/les

01x 55,2 iapacnem 4  nanhsirkiraH turuneM .)lm/les ,.la te   )3002(  malad otnamrehuS   

,.la te   halmuj natakgninep idajret nakataynem ,)1102( id gnay sam naki tisokuel  

.labreh kartske nemtert  
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ataR - s iok naki tisokuel latot atar e  iretkab nagned iskefni tsop halet  .A

alihpordyH  natakgninep imalagnem  iskefni arp halmuj irad  latot halmuj nagned ,

01x 26,9( B naukalrep adap iggnitret tisokuel 4 turutreb ,)lm/les -  itukiid turut

01x 66,7( A naukalrep 4 01x 63,5( C ,)lm/les 4 01x 84,3( lortnok nad ,)lm/les 4  .)lm/les

 iskefniid haletes tisokuel latot halmuj natakgninep nakujnunem tubesret lisaH

 iretkab nagned alihpordyH .A m tubesret halmuj ipatet naka ,  satab malad hisa

 habureb tapad utnetret naki sinej utaus adap ada gnay tisokuel halmuJ .lamron

 iskefniret naki alibapA .natukgnasreb gnay naki natahesek takgnit nagned iauses

 tubesret naki akam utnetret negotap iretkab utaus helo naka   halmuj naktakgninem

t  imatuijduM turuneM .tisokuel halmuj naknurunem uata tisokuel lato  ,.la te   ,)7002(

el halmuj  02 ratikes naki lamron tisoku - 01x 51 4 mm/les 3  latot halmuJ .harad

i tisokuel  02 aratna rasikreb lamron nak - 01x 51 4  8002 ,akifrE( mm/les malad  

 iniraitpeS  ,.la te   042.61 aratna rasikreb sam naki lamron tisokuel halmuJ .)2102( - 

01x 026.42 3 mm/les 3  akneL(  ,.la te  .)3102(  

 
7 rabmaG  . poksorkiM nakanuggneM tisokueL halmuJ natamagneP   ramaK adap

retemoticameH gnutiH  x004 narasebreP nagned   

 0.61 SSPS nakanuggnem nagned nakukalid nagnutihgneP swodniw rof  

.% 59 naayacrepek tajared adap  
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7 lebaT 01( tisokueL halmuJ magaR kidiS asilanA .  3  naitileneP amaleS )lm/les
arP  I iskefn  I tsoP nad .iskefn  

iskefnI arP  
 rebmuS

namagareK  
 KJ  halmuJ(

)tardauK  
 fD  tajareD(

)sabeB  
 TK  tardauK(

)hagneT   F gnutih  .giS  

naukalreP  585.66  3 91.22 5 27 567. ** 000.0  
kacA  .6 3 59  8 997.0    
latoT  72 089.  11     

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

iskefnI tsoP  

 rebmuS
namagareK  

 KJ  halmuJ(
)tardauK  

 fD
 tajareD(

)sabeB  
 TK  tardauK(

)hagneT   F gnutih  .giS  

naukalreP  431.45  3 540.81  871.24 ** 000.0  
kacA  324.3  8 824.0    
latoT  755.75  11     

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

7 lebaT  irad ).gis( isakifingis ialin awhab nakkujnunem   tsop nad iskefni arp

iskefni   awhab nakatakid tapad aggnihes 10,0< ).gis( isakifingis ialin ikilimem

 atayn adebreb tagnas huragnepreb gnohanib nuad kartske naukalrep nairebmep

iok naki tisokuel latot halmuj padahret   iretkab iskefniid haletes nad mulebes  .A

alihpordyH nosrednA turuneM .   )2991(  malad  nalumitsonumi ,)2002( niddufilA

 naktakgninem upmam gnay aynnial nahab uata tabo ,aimik awaynes nakapurem

 adihayS turuneM .naki satinumi nopser emsinakem  ,la.le  ikilimem tisokuel ,)3102(

macamreb -  kutnu aynnatiak tare ,isgnuf macam  gnisa adneb nakgnalihgnem

.naki hubut nanahatrep metsys iagabes atres )negotap emsinagroorkim kusamret(  

hgnem iok naki tisokuel halmuj awhab tahilid tapad 7 lebaT iraD  naklisa

eb tagnas gnay huragnep rb  sisod naukalrep helo ihuragnepid )10,0<gis( atayn ade

ke iok naki tisokuel latot halmuj naktakgninem kutnu gnohanib nuad karts  ,   helo

 uti anerak )TNB( licekret atayn adeb ijU nagnutihrep nakukalid   50,0 farat adap

ed( 59 naayacrepek tajar  .naukalrep paites irad naadebrep iuhategnem kutnu )%
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 iju nagnutihgnep lisaH B TN  ek irah natamagnep adap iok naki tisokuel halmuj  2-6  ,

fni tsop nad 8 lebaT( adap tahilid tapad iske .)  

8 lebaT TNB ijU .  01( tisokueL halmuJ  3  naitileneP amaleS )lm/les  nad iskefnI arP
I tsoP .iskefn  

iskefnI arP  
 atareR
naukalreP  K C A B isatoN  

K - - - - a 
C ,1  15 sn  - - - ab 
A 24,4 ** 19,2 ** - - c 
B 99,5 **  84,4 **  75,1 sn  - c 

iskefni tsoP  
 atareR
naukalreP  K C A B isatoN  

K - - - - a 
C ,1 83* - - - b 
A 4, 31 ** 03,2 * - - c 
B 30,6 **  2,4 0 **  1 *98,  - c 

 
 halmuj ,lebat nahurulesek irad isaton lisah nakujnunem 8 lebaT adaP

 adap tisokuel arp  iskefni  ad K naukalrep awhab iuhatekid tap  breb  atayn ade

B nad A naukalrep padahret eb aguj C naukalreP .  naukalrep nagned atayn adebr

 naD .B nad A nad K naukalrep aynah nad  atayn adebreb kadit gnay C  adap naD .

awhab iuhatekid tapad iskefni tsop naukalrep  .atayn adebreb naukalrep aumes   

 kutnu naujutreb nagned atayn adebreb huragnep asilana nakkujnutiD

gnohanib nuad kartske nairebmep aratna nagnubuh iuhategnem  ( ailofidroc.A ) 

d iok naki  tisokuel latot halmuj natakgninep padahret adebreb gnay sisod nagne  

haduses nad mulebes   iretkab iskefni id alihprdyh .A .    tapadid iskefni arp adaP h  lisa

 naamasrep lanogohtro laimonylop iserger  )5 naripmaL(  2093,2 =y  + 36 244, x - 

,55 646 x2 d  nagne rasebes isanimretid neisifeok   R( 2 ,0 = ) 198 .  halmuj itrareb ini laH

ad ,mumitpo kitit adap takgninem tisokuel les lamiskam kitit iapacnem haletes n  

uj 8 rabmaG( nurunem tisokuel halm  nalumitsonummi sisod aynhabmatreb gniries )

nakirebid gnay . 
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rabmaG  8  halmuJ padahret gnohaniB nuaD kartskE nairebmeP nagnubuH kifarG .

 adap ioK nakI tisokueL iskefnI arP  

tsop adaP   tapadid iskefni h  lisa  naamasrep lanogohtro laimonylop iserger  

)5 naripmaL(  8333,3 =y  + 169,43  - 401,25 x2 d  isanimretid neisifeok nagne rasebes   

R( 2 ,0 = ) 378 . ninem tisokuel les halmuj itrareb ini laH  mumitpo kitit adap takg  nad ,

 kitit iapacnem haletes lamiskam  uj 9 rabmaG( nurunem tisokuel halm  gniries )

nakirebid gnay nalumitsonummi sisod aynhabmatreb . 

 
rabmaG  9  halmuJ padahret gnohaniB nuaD kartskE nairebmeP nagnubuH kifarG .

 adap ioK nakI tisokueL iskefnI tsoP  

 rabmaG adaP 9 nad 8  nairebmep raseb nikames awhab nakkujnunem ,

 .tisokuel latot halmuj natakgninep ihuragnepmem kadit gnohanib nuad sisod

90,3
04,2
61,2

02,6

80,8

46,6 76,7

69,7

00,01

68,3
67,4

75,3

 = y - x646,55 2 2093,2 + x244,63 +
4198,0 = ²R

0

2

4

6

8

01

21

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

x( tisokueL hal
muJ

01
4

)l
m/les

)tpp( gnohanib nuad kartske sisoD

kitiT mumitpO
)62.6 , 41.0(

kitiT mumiskaM
)63.8 , 23.0(

61,4

04,3 20,3

80,8

16,7
03,7

19,7

76,9

01,11

69,4

52,5
78,5

 = y - x401,25 2 8333,3 + x169,43 +
3378,0 = ²R

0

2

4

6

8

01

21

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

x( tisokueL hal
muJ

01
4

)l
m/les

)tpp( ignohanib nuad kartske sisoD

mumitpO kitiT  
)78.7 , 71.0(  

iskaM kitiT mum  
)91.9 , 33.0(  
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 )0102( itayruS turuneM  malad  gnugA  ,.la te   tisokuel natakgninep ,)3102(

 C naukalrep adaP .naki satinumi ayntakgninem rotakidni utas halas nakapurem

aklisahgnem tpp 6,0 iggnitret sisod nagned atar tisokuel halmuj n - 60,4  atar  – 63,5  

01x 4 mm/les 3 urutreb sisod nagned B nad A naukalrep adap nakgnades , t-  2,0 turut

el halmuj naklisahgnem tpp 4,0 nad atar tisoku - 79,6 atar  – 66,7  01x 4 mm/les 3 nad  

8  75, – 26,9  01x 4 mm/les 3  tisokuel latot ialin nakgnidnabid iggnit hibel tubesret ialiN .

 naktakgninem kutnu mumitpo gnay gnohanib nuad sisod idaj ,C naukalrep adap

ot halmuj  aratna rasikreb tisokuel lat  41,0 – 71,0  tpp   halmuj natakgninep nagned

 62,6 kaynabes tisokuel – 7, 78  01x 4 mm/les 3  )9 nad 8 rabmaG(  sata id sisod nad

33,0   ini laH .iok naki tisokuel halmuj naktakgninem malad mumitpo utigeb kadit tpp

 iagabes nakirebid gnay kartske sisod iggnit nikames awhab nakkujnunem

naknurunem nikames nalumitsonummi  uata naki hubut nalabekek metsis   tafisreb

atisiskoT .iju naweh igab nucar  nanahatrep emsinakem taas adap ialumid naka s

 gnay naki ,serts naki aggnihes nahunejek imalagnem nagnukgnil uata sibah hadus

.naitamek imalagnem nahat kadit  

 kadit otolibmas naturaL nakujnunem ,)2102( itawoytsikuL naitileneP

id alib naki igab nucar tafisreb  isakilpa id alib aggnihes ,l/g 6 sisod hawabid nakireb

 ipatet nucar tafisreb kadit gnay natural sisod nasatabmep nakulrepid naki adap

.iretkab nagnares padahret naki hubut nahat ayad naktakgninem tapad  

kek naktakgninem tapad gnohanib nuad kartske nairebmeP  metsis nalabe

 taz nagnudnak nakanerakid tisokuel latot ayntakgninem nagned kifiseps non numi

.gnohanib nuad adap fitka   turuneM  atsanA  ,.la te  ( 3102 ,)  h  aimikotif gninirks lisa

 ,dionepretirt ,dionovalf ,kilonef awaynes gnudnagnem gnohanib nuad kartske β-

 nahubmutrep tabmahgnem tapad gnay ninopas nad ,diolakla ,loretsotis  .A

alihpordyH  .  tapad aggnihes efmil metsis nakfitkagnem tapad gnay dionovalF

hitup harad les iskudorp naktakgninem  dionovalf nad ,diolakla ,lonefiloP awayneS .

iretkab itna tafisreb tapad   .)0102 ,ifianuhK(  
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sisotisogaF sativitkA 3.4  

 nakanuggnem naitilenep amales nakukalid gnay natamagnep lisaH

gnohanib nuad kartske  2,0( A sisod nagned nalumitsonummi iagabes   4,0( B ,)tpp

 nagned gnatnat iju haduses nad mulebes )lortnok naki( K nad )tpp 6,0( C ,)tpp

 iretkab alihpordyh.A   iok naki sisotisogaf sativitka esatnesrep lisah nakirebmem

reb gnay 9 lebaT adap tahilid tapad adeb .  ,niscra kutneb malad naklipmatid ataD

nerak  ini isamrofnarT .esatnesrep kutneb malad atad a  nakirebmem nakparahid

 raga nalibatsek itakednem tapad naijugnep sesorp aggnihes magar nalibatsek

 .negomoh tapad atad  

9 lebaT ataR . - itkA atar ioK nakI )%( sisotisogaF sativ  naitileneP amaleS  

0 = K sisoD : nagnareteK  tpp tpp 6,0 nad tpp 4,0 = B ;tpp 2,0 = A ;   malad atad(
)niscra kutneb  

 ini naitilenep lisah iraD  sativitka esatnesrep awhab tahilid tapad

 nuad kartske apureb nalumitsonummi irebid halet gnay iok naki sisotisogaf

 iretkab nagned gnatnat iju haletes gnohanib  .A alihpordyh   imalagnem )iskefni tsop(

.)iskefni arp( gnatnat iju mulebes gnidnabid natakgninep  Ta  irad tahilret kapm  lebaT

9 atar awhab -  iretkab iskefni arp adap iggnitret sisotisogaf sativitka atar  .A

 alyhpordiH   ialin nakirebmem gnay )tpp 4,0( B naukalrep adap naktapadid  sativitka

37,53 rasebes sisotisogaf  naukalrep aguj tapadid iskefni tsop adap nakgnades ,%

 adap irad iggnit hibel sisotisogaf sativitka ialin nakirebmem gnay )tpp 4,0( B  taas

21,93 rasebes iskefni arp .%  

b malad atad aneraK id esatnesrep kutne nakukal   malad isamrofsnart

 kutneb ,niscra   sesorp aggnihes magar nalibatsek nakirebmem nakparahid

naukalreP
  arP iskefnI  iretkaB   iskefnI tsoP iretkaB  

nagnalU  ataR - atar  
DS ±  

nagnalU  ataR -  atar  
DS ±  1 2 3 1 2 3 

K 8,62  8,82  7,82  1,1 ± 81,82 4 4,52  9,42  4,82  98,1 ± 13,62  
A 6,92  5,23  03 0,  35,1 ± 57,03  9,13  2,43  4,13  15,1 ± 75,23  
B 8,43  53 0,  2,73  63,1 ± 37,53  8,83  5,04  9,73  21,93  ± 13,1  
C 9,23  3,53  4,23  45,1 ± 75,33  8,63  3,43  9,53  92,1 ± 17,53  
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id haleteS .nalibatsek itakednem tapad naijugnep  kutneb malad nakisamrofsnart

niscra  iju malad nakkusamid tubesret gaforkam halmuj nagnutihrep lisah atad ,

nem nagned nakukalid nagnutihgneP .magar kidis  0.61 SSPS nakanugg  rof

swodniw   gaforkam halmuj magar kidis iju lisaH .% 59 naayacrepek tajared adap

m uparek naki 01 lebaT adap tahilid tapad naca . 

01 lebaT  magaR kidiS asilanA .  iskefnI tsoP nad iskefnI arP sisotisogaF sativitkA
 iretkaB A  . alihpordyH  

 arP iskefnI  
 rebmuS

namagareK  KJ  fd  TK  F .giS  

naukalreP  706.79  3 635.23  545.61 ** 100.0  
kacA  237.51  8 769.1    
latoT  933.311  11     

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

iskefnI tsoP  
 rebmuS

namagareK  KJ  fd  TK  F .giS  

naukalreP  581.762  3 0.98 26  .83 553** 000.0  
kacA  184.81  8 013.2    
latoT  666.582  11     

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

 sata id iskefni arp sisotisogaf sativitka esatnesrep magar kidis sisilanA

gnohanib nuad kartske nairebmep awhab itrareb gnay 10,0 < .gis iuhatekid tapad  

 esatnesrep padahret atayn adebreb tagnas iok naki adap nalumitsonummi iagabes

 .gis ialin ikilimem iskefni tsop nagned aynlah amas ,iok naki sisotisogaf sativitka

gnohanib nuad kartske nairebmep awhab itrareb gnay 10,0<   atayn adebreb tagnas

tnesrep padahret  nagned gnatnat iju haletes iok naki sisotisogaf sativitka esa

 iretkab  .alihpordyh.A ujnaleS )TNB( licekret atayn adeb iju naktujnalid aynt   adap

s irad naadebrep iuhategnem kutnu )%59 naayacrepek tajared( 50,0 farat  paite

TNB iju lisaH .naukalrep  a esatnesrep  iskefni arp iok naki adap sisotisogaf sativitk

fni tsop nad 11 lebaT adap tahilid tapad iske . 
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11 lebaT TNB ijU .   tsoP nad iskefnI arP )%( sisotisogaF sativitkA esatnesreP
.iskefnI  

 
arP  iskefnI  

 atareR
naukalreP  K A C B isatoN  

K - - - - a 
A 65,2 sn  - - - ab 
C 93,5 ** 28,2 * - - bc 
B 55,7 **  89,4 **  61,2 sn  - c 

 
iskefnI tsoP  

 atareR
naukalreP  K A C B isatoN  

K - - - - a 
A 52,6 ** - - - b 
C 04,9 ** *41,3  - - bc 
B 18,21 **  55,6 **  *04,3  - c 
 

TNB iju isaton nakrasadreB   esatnesrep awhab iuhatekid tapad sata id

 naukalrep nagned atayn adebreb kadit K naukalrep iskefni arp sisotisogaf sativitka

eb kadit A naukalrep ,A  naukalrep padahret atayn adebr  nad K  adap nad .C

C naukalrep  .B naukalrep nagned atayn adebreb  rep yekut ijU  sativitka esatnes

 naukalrep agitek nagned atayn adebreb K naukalrep iskefni tsop sisotisogaf

 nagned atayn adebreb kadit A naukalrep nakgnadeS .C nad B ,A utiay aynnial

C naukalrep eb ipatet naka , B naukalrep padahret atayn adebr  kadit B naukalreP .

n adebreb ebreb C naukalrep nad ,C naukalrep padahret atay  padahret atayn ad

A naukalrep  .K nad  

 SSPS nakanuggnem nagned atayn adebreb huragnep asilana nakkujnutiD

 0.61 swodniw rof  nairebmep aratna nagnubuh iuhategnem kutnu utiay aynnaujuT .

 gnohanib nuad kartske  sativitka natakgninep padahret adebreb gnay sisod nagned

iok naki adap sisotisogaf   iretkab iskefni haduses nad mulebes alihpordyh .A .  adaP

naamasrep lisah tapadid iskefni arp  lanogohtro laimonylop iserger   = y ,72 407  + 

28 692,  x – 2 825,9 x2  nagned  neisifeok rasebes isanimretid  R( 2 ,0 = ) 9937  ini laH .
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sisotisogaf sativitka esatneserp itrareb   mumitpo kitit iapacnem akitek takgninem

nurunem nad  mumiskam kitit iapacnem hadus sisod akitek . 

 
rabmaG  01  padahret gnohaniB nuaD kartskE nairebmeP nagnubuH kifarG .

 iskefni arP sisotisogaF sativitkA alihpordyh .A . 

naamasrep lisah tapadid iskefni tsop adaP  lanogohtro laimonylop iserger   y

597,52 =  +  x136,35 – ,06 24 x2  nagned rasebes isanimretid neisifeok  R( 2  = ) ,0 88 . 

 aynhabmatreb gniries nurunem sisotisogaf sativitka esatneserp itrareb ini laH

 .nakirebid gnay nalumitsonummi sisod  

 
rabmaG  11  padahret gnohaniB nuaD kartskE nairebmeP nagnubuH kifarG .

 iskefni tsoP sisotisogaF sativitkA alihpordyh .A . 

 iretkab iskefni arp sisotisogaf sativitkA alihpordyH .A   B naukalrep adap

ialin nagned iggnitret sisotisogaf sativitka nakkujnunem  atar - atar  ( 37,53 %) tukiid  i

 78,62

 98,82

 97,82

 86,92

 05,23

 50,03

 48,43

 70,53

 92,73

 59,23

 33,53

 34,23
 = y - x825,92 2 407,72 + x692,82 +

9937,0 = ²R

62

82

03

23

43

63

83

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

)
%( sisotisogaf sativitkA

 sisoD  gnohanib nuad kartske pp( t)

mumitpO kitiT
)87.23 , 32.0(

mumiskaM kitiT
)35.43 , 74.0(

94,52
69,42

74,82

99,13

82,43

34,13

68,83

45,04

69,73 78,63

23,43

49,53

 = y - x24,06 2 597,52 + x136,35 +
88,0 = ²R

42

62

82

03

23

43

63

83

04

24

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

)
%( sisotisogaf sativitkA

 sisoD  gnohanib nuad kartske pp( t)

mumitpO kitiT
)98.43 , 22.0(

mumiskaM kitiT
)19.73 , 44.0(
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turutreb - 81,82( lortnoK nad ,)%57,03( A naukalrep ,)%75,33( C naukalrep turut  .)%

sop adap nakgnadeS  iretkab iskefni t alihpordyH .A   nakkujnunem B naukalrep

ialin nagned iggnitret sisotisogaf sativitka  atar - atar  ,93 12 tukiid % turutreb i -  turut

13,62( lortnok nad ,)%75,23( A naukalrep ,)%17,53( C naukalrep  .)%   idaJ

p sisotisogaf sativitka natakgnine  gnay   22,0 sisod narasik adap mumitpo – ,0 32   tpp

 87,23 iapacnem natakgninep nagned )11 nad 01 rabmaG( – 43 , 98 %  id sisod nad

4,0 sata 7  mumitpo utigeb kadit tpp kutnu   naktakgninem sisotisogaf sativitka   naki

iok  , amron naadaek malad naki taas anerak idajret ini lah  tisokuel halmuj ,l

 iggnit nikames ,nial atak nagneD .sisotisogaf sativitka nagned fitisop isalerokreb

ggnit nikames tisokuel halmuj aynsisotisogaf satifitka alup i  naikimed nagneD .

as ripmah gnay alop ikilimem sisotisogaf sativitka natakgninep nad nanurunep  am

 naitilenep lisah irad tisokuel latot halmuj natakgninep nad nanurunep alop nagned

amas gnay aynmulebes -  ,)tpp 4,0( B naukalrep adap iggnitret ialin ikilimem amas

 gnay iok naki adap sativitka ialin natakgninep nad nanurunep nakatakid tapad idaj

 iskefniid  iretkab alyhpordyh .A  raseb helo ihuragnepid -  latot halmuj ialin aynlicek

 ketneraM turuneM .iok naki harad adap tisokuel te  la .  ,  awhab nakataynem )3102(

 .sisotisogaf sativitka alup iggnit nikames akam ,tisokuel halmuj iggnit nikames  

 raseb ihuragnepmem aguj naukalrep sisod raseb ,tisokuel halmuj nialeS

 ,)9002( iniR nad oldiR turuneM .sisotisogaf sativitka aynlicek  fitka awaynes

 laminim halmuj irad licek hibel fitka awaynes halmuj uata satifitka kefe nakirebmem

mem kutnu nakulrepid gnay  ,aynkilabes nakhab uata nalumitsonumi kefe naklucnu

 .rotibihni iagabes kefe nakirebmem tapad kadit iggnit ulalret gnay sisod alibapa

 nad numi nopser naktakgninem kutnu nalumitsonumi naupmameK

helo ihuragnepid negotap iskefni padahret isketorp nakgnabmegnem   isakilpa sisod

 9991 ,iakaS(  malad .)9002 ,iniR nad oldiR   ,)1102( inaitpaS turuneM  malad  gnugA

te  la .  ,  sativitka emsinakem iulalem nakukalid naki adap satinumi nopser ,)3102(

.sisotisogaf    niY  te la .  ,  )6002(  malad  irtuP te  la .,  awhab nakataynem aguj )3102(
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 halada hubut numi metsis gnasgnarem malad nalumitsonumi ajrek emsinakem

les sativitka naktakgninem arac nagned -  halmuj helo ihuragnepid nialeS .tisogaf les

 adap aynah ,kartske sisod helo ihuragnepid aguj sisotisogaf sativitka ,tisokuel

)tpp 4,0( B naukalrep   adap nurunem nad iggnitret sisotisogaf sativitka  C naukalrep

)tpp 6,0(  irtuP turuneM . te  la .  ,  nairebmep isakilpa sisod anamid ,)3102(

 natakgninep ihuragnepmem gnay rotkaf utas halas nakapurem nalumitsonummi

 nawaiteS turuneM  .numi nopser  le la .  , m ,)2102(  natakgninep awhab nakatayne

 gaforkam iagabes aynisgnuf anerak idajret tisonom apureb tisokuel nad  

adneb tisogafmem -  tisonom nakgnades ,hubut malad ek kusam gnay gnisa adneb

 nad nagniraj malad ek kusam ulal ,harad malad kednep rumureb tubesret

saisnerefidreb  malad isautkulfreb tisonom halmuj aggnihes gaforkam idajnem i

 )tpp 6,0( C sisod adap sisotisogaf sativitka nanurunep uti anerak helO .harad

ok naki hitup harad les nanawalrep anerak idajret agudid  malad ek kusam gnay i

.nagniraj  ka natamagnep rabmag tukireB ad gnay sisotisogaf sativit  adap tahilid tap

21 rabmaG . 

 
21 rabmaG  narasebmeP poksorkiM nagned sisotisogaF satifitkA natamagneP .

.x0001 narasebmeP )     ( ,x004  
)A( :nagnareteK . isotisogafret kadiT retkab narapamep apnat )    ( s i, )B( .  

( sisotisogaf sativitkA     .iretkab narapamep nagned )  

B A 
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 malad ek licek gnay gnisa lekitrap nakusamep sesorp halada sisotisogaF

les udividni -  )2002( ayajuF turuneM .tisonom nad liforten itrepes tisogaf les  malad

 adnekuS  ,.la te   malad lifortuen gnidnabid tauk hibel tisonom ,)8002(

d nakhab ,iretkab sisotisogafmem  .raseb hibel gnay lekitrap sisotisogafmem tapa

 .iretkab 001 tisogafmem upmam gnay gnatam tisonom nakapurem gaforkaM

 mulebes iretkab 02 iapmas 5 tisogafmem tapad aynah liforten utas nakgnadeS

.itam nad fitka kadit idajnem liforten   kitisogaf skedni esatnesorp natakgninep aloP

 sinej isatneserp nupuam tisokuel latot natakgninep irad isgnuf nakapurem ini

gnisam tisokuel -  5002 ,hallurmA( lifortuen nad tisonom ,tisofmil adap gnisam  malad

uj nakkujnunem sisotisogaf sativitkA .)2102 ,itutsaH  gnay tisogaf les irad latot halm

uj nagned nakgnidnabid fitka .itamaret gnay tisogaf les halm  

riA satilauK 4.4  

taigek utaus malaD  utas halas nakapurem ria satilauk ,nariarep ayadidub na

 nariarep malad pudih emsinagro anerak gnitnep nanarep gnagmem gnay rotkaf

 halada aynaratnaid ,aimik nad akisif rotkaf itupilem ijuid gnay ria satilauK .tubesret

Hp nad turalret negisko nagnudnak ,uhus  .)0002 ,itnajirabuS(  

 gnay nakukalid ria satilauk narukugnep ,gnusgnalreb naitilenep amaleS

 aidem hadaw paites adap Hp nad )OD( turalret negisko ,uhus itupilem

rotkaF .naarahilemep -  naitilenep amales nakitahrepid turut tubesret rotkaf

ria anerak gnusgnalreb   .iridnes uti naki pudih nagnusgnalek ihuragnepmem tapad

 igap adap utiay irahes ilak 2 nakukalid ria satilauk narukugnep naitilenep amaleS

 adap tahilid tapad naitilenep  amales ria satilauk narukugnep lisaH .irah malam nad

 lebaT 12. 

21 lebaT auK retemaraP . naitileneP amaleS naarahilemeP aideM adap riA satil  

.oN  riA satilauK retemaraP   satilauK retemaraP
naukalreP adap riA  

 nad oyriwusotraP
)1102( onesraW  

.1  

.2  
uhuS  

Hp  
 62 – 82 0C 
 57,6 – 83,8  

 52 – 03 0C 
 5,6 – 5,8  
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.3  turalreT negiskO   83,4 – mpp 14,7   3 – mpp 7  

21 lebaT nakrasadreB  aidem iagabes ria awhab nakkujnunem ,

 kadit aggnihes tarays ihunemem hisam iok naki pudih aidem nad naarahilemep

.aynsigoloisif isidnok nanurunep padahret huragnepreb  
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NARAS NAD NALUPMISEK .5  

 

nalupmiseK 1.5  

 gnatnet naitilenep nakrasadreB  nuad kartske nairebmep huragnep

( gnohanib  ailofidroc aredernA  nad tisokuel naktakgninem kutnu )sineetS ).neT(

( iok naki sisotisogaf sativitka oiprac sunirpyC  iretkab iskefniid gnay ) A  . alihpordyh  

:tukireb iagabes nalupmisek libmaid tapad  

  natamagnep nakrasadreB sisotisogaf sativitka nad tisokuel halmuj  

 awhab nakkujnunem ( gnohanib nuad kartske  ailofidroc aredernA  ).neT(

tisokuel latot halmuj naktakgninem kutnu atayn tagnas huragnepreb )sineetS  

sisotisogaf sativitka nad   iok naki adap ( oiprac sunirpyC ) iskefniret gnay   iretkab

A. alihpordyh  , mumitpo sisod nagned   tpp 41,0 rasebes iskefni arp tisokuel adap

 kifarg naamasrep nagned 2093,2 =y  + 36 244, x - 6467,55 x2  sisod nagned

 tpp 71,0 mumitpo sisod tapadid iskefni tsop adap naD .tpp 23,0 lamiskam

 kifarg naamasrep nagned 8333,3 =y  + 169,43  - 401,25 x2  sisod nagned

 mumitpo sisod tapadid iskefni erp sisotisogaf sativitka adaP .tpp 33,0 lamiskam

aamasrep nagned tpp 32,0  kifarg n  = y ,72 407  2 + 692,8  x – 2 825,9 x2  nagned

 tpp 22,0 lamitpo sisod tapadid iskefni tsop adap nad tpp 74,0 lamiskam sisod

 kifarg naamasrep nagned  x136,35 + 597,52 = y – ,06 24 x2  sisod nagned

.tpp 44,0 lamiskam    

 
naraS 2.5  

  iretkab nahagecnep kutnu ,ini naitilenep lisah turuneM A. alihpordyH  

 gnohanib nuad kartske nakanuggnem (  ailofidroc aredernA )sineetS ).neT(   adap

 iok naki ( oiprac sunirpyC )  rasebes mumitpo sisod nakanugid aynkiabes  41,0 –  32,0

 tubesret sisod aneraK .tpp  nad tisokuel halmuj mumitpo natakgninep nakirebmem

.ini naitilenep adap sisotisogaf sativitka  
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AKATSUP RATFAD  

 

L ,gnugA .otijtraS ;P .B ,temalS ;A .  3102  nuaD kartskE nairebmeP huragneP .
( ujureJ suiloficili suhtnacA  nacaM upareK nakI haraD liforP padahret )

( sutattugocsuf sulehpenipE nemeganaM erutlucauqA fo lanruoJ .)  dna t
( 2 .ygolonhceT 1  :) 78 - .101  

 nuaD kartskE padahreT muirumihpyT allenomlaS sativitisneS .4002 .A ,hazijA
isP G muid  1 .eitneicsoiB .L avajau (1): 8- 13 . 

 sinneT lareveS fO noitcA lairetcabitnA .1002 .T ,ikustawI .K ,.F .H ,amayikA
 sniagA  .suerua succocolyhpatS fo lanruoJ  mehC laiborcimitnA .ypareto  :84  

19 - 784 . 

 ,airakasilopopiL( nalumitsonummI nareP .9991 .M ,niduffilA  secymorahccaS
 eaisiverec  nakI satinummI nopseR natakgnineP padahreT )losimaveL nad

 maiS labmaJ umlahtopyh suisagnaP s  , nariareP umlI idutS margorP .
 .BPI anajrasacsaP margorP .rogoB  nakisakilbup id kadit siseT . 

 .2002 .M ,niddufilA utlukaukA lanruJ .kitaukA naweH adap isalumitsonumI  r
( 1 .aisenodnI 2  :) 08 - .09  

 nalumitsonummI naanuggneP .4002 ,hallurmA  sisnetalp aniluripS  kutnU
H suriV padahreT ioK nakI hubuT nanahateK naktakgnineM  .sepre

 .BPI anajrasacsaP halokeS 15 mlH . 

.L ,ardnI ;B ,dammahoM ;Y .P ,atsanA  3102  .  tilobateM aimikotiF gninirkS
( gnohaniB nuaD adap rednukeS  ailofidroc aredernA  kutnu )sineetS ).neT(

 ijU  ortiV nI  nahubmutreP tabmaH ayaD .alihpordyh sanomoreA   satlukaF
.aratU artamuS satisrevinU .nainatreP  1 mlH - .9  

 sativitkA nad aimikotiF nenopmoK ,loneF nagnudnaK .1102 .S ,hayirawanA
 nadiskoitnA atadnutoR aecodomyC ispirkS .  .nakisakilbup id kadit  

raC eniccaV dna ,stnavujdA ,tnalumitsonummI .2991 .P.D ,nosrednA  hsiF ni sreir
.seseiD hsiF weiveR launnA .erutlucauqA ot snoitacilppA  Hlm 182 . 

 ruleT nasateneP ,nahaubmeP tajareD padahreT lCaN nanareP.8002 .N ,saidrA
( ioK nakI avraL pudiH nagnusgnaleK nad oiprac sunirpyC )  tutitsnI .

rogoB .rogoB nainatreP  kadit ispirkS . .nakisakilbup id  

.S ridaK ,.M sirdI ,.hitainsA  .3102   obmuD eleL nakI adap igolotapotsiH idutS
 iretkaB iskefnireT gnay )sunipeirag sairalC(  .alihpordyh sanomoreA  lanruJ

uaL aniM 3032 :NSSI .aisenodnI t -  31 :)21( 30 .9593 - 12  .  

 satisrevinU .naitileneP edoteM sineJ 01 nad 9 ludoM .1102 .T.J ,ojdomtA
 .atrakaJ .anaubucreM 91 mlH . 

nakI igolotameH .5002 ,.R itnajiB -  naaskiremeP nad haraD nalibmagneP kinkeT
.ayabaruS.aggnalriA satisrevinU naweH naretkodeK .nakI igolotameH  

591 mlH . 

ahcuB  ythgiE  .ygoloiretcaB evitanimreteD  .4791  .snosbiG .E.N dna .E.R ,nan
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.ASU .cnI  .sserP ylrevA  .noitide  621 mlH . 

 ,.C ,senraW dna ,.J ,nosniboR ,.J ,hsoraJ ,.R ,nosaerC ,.C ,kloV ,.C ,naitsirhC
 fo noitceteD .1002 allihpordyh sanomoreA  gniknird a ni - retaw   noitubirtsid

 .naC .yduts tolip dna dleif a :metsys loiborciM .J  . 74  287 :)8( - .687  

noN nanahateK .2102 .R .aniroM ,.L .ejseI ,.inaR ,itnayaD -  saM nakI kifisepS
( oiprac sunirpyC ( kawalumeT naturaL irebiD gnay )  azihrrohtnax amucruC

bxoR  )  padahreT yh sanomoreA alihpord  umlI nad nanakireP satlukaF .
uaiR .uaiR satisrevinU natualeK 1 mlH . - .9  

 nainatreP tutitsnI .)oiprac sunirpyC( ioK nakI nahinebmeP .0102 .R ,suadriF
rogoB .rogoB .48 mlH .  

nakI igoloisiF .4002 ,.Y ,ayajuF -  TP .nanakireP kinkeT nagnabmegneP rasaD
 .gnadnaP atrakaJ .atpiC akeniR 63 mlH . 

 isketeD isakilpA .0102 .M kitaT naD .S ilabmaH ,.K itsI ,.L .ainedraG  snomoreA
 allihpordyh nicyloreA lisahgneP   nakanuggneM nagneD  esaremyloP

hC  noitcaeR nia .atrakaJ .ayadiduB nanakireP tesiR tasuP .)RCP(   mlH
388 . 

( matiH natniJ tartliF naturaL naanuggneP sativitkefE .0102 .R ,asoidnarG  allegiN
avitas  iretkaB nahubmutreP padahreT adebreB isartnesnoK nagneD )

 allihpordyh sanomoreA nad ortiV nI araceS   padahreT aynsatisiskoT ijU
( saM nakI oiprac sunirpyC  .natualeK umlI nad nanakireP satlukaF .)

.gnudnaB .narajdajdaP satisrevinU  61 mlH . 

 isubirtsiD ,isnetoP ievruS .8002 .inirsuK ,E nad ,idahirP .H.T ,.R ,onaitsuG
 rawaT riA saiH nakI ahasU nad ,ayaD rebmuS  artneS aparebeB id

.iskudorP  ( 3 1  :) 77 - .08  

 dna lacigolotameaH .3002 ,maradnusalaB .C dna ,inaR .N .M ,.R ,nanhsirkiraH
 ,prac nommocni sretemarap lacimehcoib oiprac sunirpyC  gniwollof ,

 rof tnemtaert labreh allihpordyh sanomoreA   ,erutlucauqA .noitcefni 22  
(1) 14 : - .05  

itutsaH β isatnemelpuS .2102 .D irS , - ( itor igar irad naculg  secymorahccaS
eaisiverec  ,TBN sativitka ,sisotisogaf sativitka padahret nakap malad )

( alin naki harad isanitulga sativitka nad amsalp nietorp latot  simorhcerO
sucitolin 02 :NSSI .kipeD .)  98 –  .0977 1 )3(  :  941 – .551  

 .aggnalrE .audeK isidE igolotameH ecnalG a tA .5002 .M ,lutA nad V ,dnarbffoH
 .atrakaJ 711 mlH . 

 cilihposem fo ygoloce ehT .6991 ,.P.D ,yrotraS dnA .M .L ,sllocciN ,.P ,semloH
sanomoreA   suneG eht nI .tnemnorivne citauqa eht ni sanomoreA  ,

 :kroY weN .hpesoJ .S & gnilsoG .J .P ,ggewtlA .M ,nitsuA .B yb detide
.yeliW  051 mlH . 

 kartskE naanuggneP .9002 .Y ,radinamsaJ asocurrev airalicarG   kutnu
dU nanahateK metsiS naktakgnineM emanaV gna   sueanepotiL

iemannav  .rogoB nainatreP sutitsnI . T .nakisakilbup id kadit sise  

 aparebeB sigolotameH .3002 .akidrahaM tuteK nad ,azoR seD ,.narfaZ ,ynnhoJ
 .ayadiduB tuaL nakI seisepS aisenodnI naitileneP lanruJ  . 9 :)4(  56 - 17  



35  
 

retisaraP .5891 ,.Z ,atabaK   nI .rolyaT .ciporT eht ni derutluC hsiF fo esaesiD dna
.aihpledihP .tS yrehC .242 .cnI sicnarF  mlH  813 . 

nidulamaK  labkI .1102 .   ayauB hadiL kartskE sativitkefE  areV eolA  kutnu
 iskefnI natabogneP  alihpordyh sanomoreA  obmuD eleL nakI adap

 sairalC iulaleM .ps  nakaP  .KIPF . .rogoB nainatreP sutitsnI   kadit ispirkS
nakisakilbup id . 

adneduS nad namuriahK ,  aideM orgA .fisnetnI araceS nitaP ayadiduB .2002 .D
atrakaygoY .akatsuP .87 mlH .  

( gnohaniB nuaD kartskE iretkabitnA sativitkA ijU .0102 .difuM ,ifianuhK  aredernA
 ailofidroc  iretkaB padahreT )sineetS ).neT(  suerua succocolyhpatS  nad

asonigurea sanomoduesP  analuaM NIU ,igolonkeT nad sniaS satlukaF .
gnalaM .miharbI kilaM  . .nakisakilbup id kadit ispirkS  

( sam naki labek paggnat nopseR .8002 .E ,itawaleaL oiprac sunirpyC  padahret )
 sisod nagned iskejni iulalem nakirebid gnay surivsepreh iok niskav

.ispirkS .adebreb  86 mlH   .  

 diohpmyL eht ni noitazilacoL negitnA .5891 .ssaH eD J.H.M nad J.H.C ,sremaL
( praC fo snagrO oiprac sunirpyC  .seR eussiT lleC .) 242   :)1( 194 - .894  

kgneL  natakgnineP.3102 .K.F.E .aneladgnaM nad opponaM ykneH ,.sideK ,a
( saM nakI kisepS noN numI nopseR  oiprac sunirpyC  iulaleM )L

( hituP gnawaB nairebmeP muvitaS muillA  .) 1 .ariareP ayadiduB lanruJ  
(2) 12 : - .82  

 .2102 .ejsI ,itawoytsikuL  satifitkefE idutS ( otolibmaS atalucinap sihpargordnA  
 tikayneP hagecneM kutnu )seeN  sisolleisdrawdE  nitaP nakI adap

( sumlahtpopyh suisagnaP  .kabmaT nanakireP alakreB .)  6210 :NSSI – 
.5624  2(04 :)   65 – .47  

 .9002 .F ,ionaM  iagabeS sineetS )neT()ailofidroc aredernA( gnohaniB .tabO  
namanaT nagnabmegneP naD naitileneP atraW lanruJ  irtsudnI  . 51  (1)  :

3 - .5  

A .G ,ketneraM  fo esU ehT fo noitaulavE .3102 .L .J .N ,ymmaS nad ;M ,ykneH ;
( cilraG muvitas muillA  esnopseR enummI cificepsnoN gnicnahnE ni )

( aipaliT eliN fo htworG dna sucitolin simorhcoerO .)  lanruJ   ayadiduB
 .nariareP 1 (1 :)   1 – .7  

 .8991.R.K ,mahkraM  .dionavalf isakifitnedignem araC .BTI tibrenep :gnudnaB  
.93 mlH .gnudnaB  

 .8002 .suM  .sineetS ).neT( ailofidroc aredernA gnohaniB seisepS isamrofnI
s/moc.romatnalp.www//:ptth  .7831=dicer?php.liatdcp ( laggnat seskaid   02

)4102 iraunaJ  

 nataafnameP .5002 .tamhaR nad ojramuS ,nuniaZ .Z ,osorotpiC ,.E ,imatuijdtuM
 lanruJ .saM nakI adaP tikayneP nailadnegneP kutnU nalumitsonummI

rawaT riA ayadiduB  . 4 (1  :) 1- .9  

imatuijduM  ,  .7002 .tamhar ;ojramuS ;Z ,niduniaZ ;osorotpiC ;E  nataafnameP
 lanruJ .saM nakI adaP tikayneP nailadnegneP kutnU nalumitsonummI

iA ayadiduB rawaT r 4 .  (1): 1- .9  
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.3102 .hcutfaM nad M .zizA ,.damhcA ,silohcreoN   ssendnuoR rutiF iskartskE
halmuJ gnutihgneM kutnu  I haraD leS artiC malad tisokueL  .nak  lanruJ

 .SICCEE 7 (1)  : 1- .9  

romutitnA kutnU ninaisenodniotrA .2002 .Z ,namhcaruN mehc.www.ptth. -  .irrtsi
( 4102 iraunaJ 1 laggnat adap seskaid ). 

 ;ubirasaP .H .F ;atanidatnamuS .K ;adnekuS ;niddumilA ;nawsaM .A ;S ,itayruN
 saM nakI haraD narabmaG .0102 .akitnaS .A ;onodeojeoS .D .R

(  sunirpyC  lanruJ .AND niskaV nagned isaniskaviD haleteS )oiprac
9 :)1( 9 .aisenodnI rutlukaukA - .51  

 ija artiC .saM nakI ayadiduB seskuS taiK .1102 .onesraW .Y nad ;S oyriwusotraP
atrakaygoY .amaraP .mlh 06 .  

 .8002 .P .T ,gnugayirP ( ioK nakI nimaleK sineJ isakifitnedI oiprac sunirpyC  )
 gnitoV nakanuggneM slavretnI erutaeF rogoB .rogoB nainatreP tutitsnI .  .

.nakisakilbupid kadit ispirkS  

 nahabmaneP huragneP .3102 .otnimuS nad ;otijraS ;M ,F ,irtuP niluripS  .ps a
 sativitkA nad tisomeH latoT halmuJ padahreT natauB nakaP malad

( emanaV gnadU sisotisogaF iemannav sueanepotiL  .)  fo lanruoJ
eganaM erutlucauqA  .ygolonhceT dna tnem ( 2 1)  : 201 - .211  

aD aimikotiF gninirkS naD ,ipoksorkaM idutS .7002 .S ,itawamhcaR ernA nu  ared
sineetS ).neT( ailofidroC  . .ayabaruS RIANU isamraF satlukaF   ispirkS

 .nakisakilbup id kadit  

oldiR A ,  iniR nad  .P , 9002  negA iagabes tuaL tupmuR kartskE isakilpA .
 gnadU adap kifisepS noN nanahatreP metsiS nalumitsonumI

( iemannav sueannepotiL  .natualeK umlI lanruJ .) 3( 41 )  :  331 – .731  

.5991 .T ,nosniboR iggniT takgniT nahubmuT kinagrO nagnudnaK  nakhamejretid ,
.gnudnaB :BTI tibreneP ,ataniwamdaP hisasoK .rD .forP helo   743 mlH – 

.763  

 gnohaniB nuaD kartskE rumajitnA sativitkA ijU.9002 .N ,inahcoR  aredernA(
acibla adidnaC padahreT )sineetS )eroneT( ailofidroc  gninirkS atreS sn

aynaimikotiF .atrakaruS SMU isamraF satlukaF: ayabaruS .   kadit ispirkS
.nakisakilbup id  

 erutlucauqA stnalumitsonummI siF fo sutatS hcraeseR tnerruC .9991 .M ,iakaS
271   :)2( 36 - .29  

rubu kilonef awaynes huragneP .0102 .F.S.M ,damaS - ( rubu  aileruA  padahret ).ps
( sam naki sisotisogaf sativitka nad igolotameh oiprac sunirpyC  gnay )

 iretkab iskefniid alihpordyh sanomoreA .nakisakilbup id kadit siseT .  

d T .A .ynieR ,.T .itteJ ,halesaS  ioK relukeloM isanimreteD .2102 .M .ykneH na
( ioK nakI irad isalosiiD gnay )VHK( suriV sepreH iok oiprac sunirpyC  .)

P lanruJ .siporT natualeK nad nanakire  ( 8 2)  : 1- .5  

 isidE nainatreP gnadiB sitkarP naabocreP nagnacnaR .0002 .A ,idapusortsaS
suisinaK .isiveR .atrakaygoY .  672 mlH . 
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leS wa  .3102 .C ,irtayaG ;R .J .R ,xaM ;W ,a  satisapaK naD dionovalF nagnudnaK
( gnohaniB nuaD lonatE kartskE latotnadiskoitnA aredernA  

ailofidroc ruJ .).sineetS).neT( .isamraF haimlI lan   2032 NSSI –  .3942  2
( 10 ): 1- .6  

 ,itsE ;iniraitpeS .2102 .otnayidraW ;H   gnay kitoiborP nairebmeP utkaW huragneP
noN numI nopseR padahret adebreB - ( saM nakI kifisepS  sunirpyC

oiprac   iretkaB nagned gnatnaT ijuiD gnay ).L  .adicinomlas sanomoreA
igolonkeT nad asayaker lanruJ  .nariareP ayadiduB   2032 :NSSI – 0063  .

( 1 1 :)  1- .8  

 naD tatesA litE ,retE muelorteP kartskE iretkabitnA sativitkA ijU .9002 .A ,ijaiteS
( gnohaniB amozihR %07 lonatE ailofidroc aredernA   )sineetS )eroneT(

 padahreT suerua succocolyhpatS   naD 32952 CCTA iloc aihcirehcsE  
atreS 92211 CCTA  .aynaimikotiF gninirkS   SMU isamraF satlukaF

.atrakaruS  .nakisakilbup id kadit ispirkS  

 ;B .R ,nawaiteS  iretkaB irad niskaV sativitkevE .2102 .hadisoR ;I ,dai’mluD
mutiutrof muiretcabocyM   kutnu nasanameP nagned isavitkaniiD gnay

tcabocyM tikayneP nahagecneP  imaruG nakI adap sisoire
( ymaruog sumenorhpsO ireP lanruJ .) .natualeK nad nanak   8802 :NSSI – 

 .7313 ( 3 1): 52 - .04  

 fo morf cinorhc lacipyT .A .9991 ,emohS .R.B dna ,.R ,emohS  sanomoreA
allihpordyh   ,prac rojam naidni ni noitcefni atlac atlaC  .namadnA morf ,

.icS .rruC  7 (6) 8811 : - .0911  

 nanakireP satlukaF .nariareP narubuseK nad nakupumeP .0002 .U .H,itnajirabuS
 .gnalaM .ayajiwarB satisrevinU .natualeK umlI nad .04 mlH  

 loneF latoT nairebmeP .1102 .hcutfaM nad inayadnA irS ,.damhcA ,otnamrehuS
( risaP gnapireT arbacS airuhtoloH  nad tisokueL naktakgnineM kutnu )

( saM nakI tisokueL laisnerefiD oiprac sunirpyC  iretkaB iskefniiD gnay )
 .alihpordyH sanomoreA 7091 :NSSI .natualeK lanruJ -  .399 ( 4 2): 1- .8  

nujhaW ;D ,lamaJ ;adnekuS  .8002 .A ,nasaH nad ;D ,murgni  nasotiK naanuggneP
 iskefnI nahagecneP kutnU  alihpordyh sanomoreA  eleL nakI adaP

 obmuD  sairalC ruJ .ps .aisenodnI rutlukaukA lan  )2( 7  :  951 – .961  

rasaD .9891 .H ,inaytsarpuS -  .nakI adaP lairetkaB tikayneP irajalepmeM rasad
warB satisrevinU nanakireP satlukaF .gnalaM .ayaji  25 mlH   .  

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

 .5002 .H ,otnasuS ioK  . atrakaJ .ayadawS rabeneP . .77 mlH  

 scipoT ygoloiborciM .1102 .S ,nottuS -  rof muluconI fo noitanimreteD
rciM  .gnitseT lacigoloibo 51  (3) .94 :  

 .3991 .H.R ,nosmohT tscudorP larutaN fO irtsimehC ehT .  2  dna nampahc,noitidE
.KU,wogsalg.dtl llah  .354 mlH  

malad tisarapooZ halasaM.)0991( .I ,itawakitsuR nad .A ,inairamirT   naarahilemeP
riA nakI hineB   .rawaT  gnidisorP ranimeS   naD nakI tikayneP .II lanoisaN

.gnadU  rogoB 61 mlH . - .81  
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itnA ortiV nI .7002 .E.T ,egnalakihsT - VIH -  yllacinatobonhtE fO seitreporP 1
 yllauxeS fO tnemtaerT ehT nI desU stnalP nacirfA htuoS detceleS

 .airoterP fO ytisrevinU .sesaesiD dettimsnarT lanruoJ  fO  
ygolocamrahponhtE  . 9 (6  :) 515 - .915  

 lios fo snoitidnoc suodrazah eht fo pam latigid a fo noitcudorP .3002 .S ,adihcU
 cihpargoeg gnisu aisenodnI ,avaJ tseW fo sdnal gnipols eht rof noisore

.aisenodnI .SACRIJ .)SIG( smetsys noitamrofni  843 :)6( 84 - .653  

tU  nejtiD .saiH nakI ropskE gnauleP ,ropskE atraW .3102 .itaW saraS ,ima
.aisenodnI opxedarT .di.og.gadnemek.nepjD .3102/V/52,LJM/NEP   mlH

3- .7  

rasaD igoloiborkiM .3991 .releehW .M nad .W , kloV .  .atrakaJ .aggnalrE tibreneP
693 mlH . 

 .atsemeS malA aisahaR pakgniyneM .3002 .H ,ayhaY
J 9 laggnat adap seskaiD( .moc.ayhaynurah.www//:ptth .)4102 irauna  
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 NARIPMAL  

 

L naripma  1  . naitilenep nahab nad tala rabmaG  

naitileneP talA .a1  

 

 

 

 

 

 

  rotaropavE yratoR         kitilanA nagnabmiT  

 

 

 

 

 

 

 
 
 

reteM Hp                  rotabuknI   
 
 
   

 
 
 
 
 
 
 
 
 
 

 
reteM OD     evalcotuA  
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poksorkiM          etalP toH                retemomrehT  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

rotareA gnaleS          seteT tepiP nad napmaN   isareA utaB  
 
 

 

 

 

 

 

 

 
rotagirfeR          wolF yranimaL      kaR  

 

1 naripmaL  )natujnaL(  
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          reyamnelrE       irteP nawaC                       muiraukA   

 
1 naitilenep nahaB )b  
 

 
                 iok nakI                                   kubres gnohaniB   AST  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
    BST         sedauqA                     lioF muinimulA  

 

 

 

1 naripmaL  )natujnaL(  
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  tiupS      ssalgkejbO  

 

 

 

 

 

 

 

 fodnevA    gnohaniB nuaD rasaK kartskE  

 

                      BST       

  

 

 

 

 07 lohoklA   tepip orkiM ,talporkiM  
 

 

  

  

1 naripmaL  )natujnaL(  
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2 naripmaL nauluhadneP ijU nagaB .  

)1   nakanuggnM kiabreT )isaresaM( namadnereP amaL nautneneP  turaleP
%69 lonatE  

 
 
 
 
 
 
 
 
 
 

 

 

 naitilenep ,isaresam kutnu kiabret turalep lisah iuhategnem haleteS

 isaresam utkaw iracnem nagned naktujnalid nauluhadnep  utkaw egnar ,kiabret

 gnay turaleP .maj 27 nad maj 84 ,maj 42 amales halada naknarasid gnay

 42 amales isaresam utkaw nagned ,%69 lonate halada isaresam malad nakanugid

 utkaw adap nakgnades ,hadner gnay gnabmoleg gnajnap lisah naktapadid maj

 maj 27 isaresam  naklupmisid tapad ,tubesret lisah irad aggniheS .paugnem turalep

 gnajnap narukugnep haletes ,maj 84 halada lamitpo gnay isaresam utkaw awhab

 nagned nakgnidnbaid iggnit hibel gnabmoleg gnajnap lisah naktapadid gnabmoleg

.maj 42 isaresam  

 
)2  05CL ijU  

 
 
 
 
 
 
 
 
 
 
 
 
 

       
 

 kutnu gnohanib nuad kartske sisod nakanuggnem 05CL iju lisah iraD

 natakgninep kutnu mumitpo gnay egnar tapadid iok naki namadnerep

MAJ 42  MAJ 27  MAJ 84  

GNOHANIB NUAD KARTSKE   

KARTSKE   02 IOK NAKI + GNOHANIB NUAD
ROKE  

 0
tpp  

)lortnok(  

 2,0
tpp  

 4,0
tpp  

tpp 6,0  

namadnereP utkaW  
 kiabreT )isaresaM(  

tpp 8,0  
 

tpp 1  
 

nakanugid gnay sisod egnaR  
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 8,0 sisod adaP .tpp 6,0 nad ,tpp 4,0 ,tpp 2,0,tpp 0 utiay iok naki naumitsonunmmi

ki nakitamem lawa  naki %05 nakitamem nad maj 81 namadnerep utkaw adap iju na

 nakitamem lawa tpp 1 sisod adap nakgnadeS .maj 27 namadnerep utkaw akitek iju

 utkaw akitek iju naki %05 nakitamem nad maj 41 namadnerep utkaw adap iju naki

akid iju naki naitameK .maj 35 namadnerep  takep ulalret naki kartske sisod nakaner

 ipat ,iok naki igab naumitsonunmmi iagabes tafisreb nakub aggnihes iggnit nad

 ini naitilenep malad akam tubesret lisah nagneD .nakitamem tafisreb halam

tsonummi natakgninep kutnu gnohanib nuad kartke sisod nakanugid  utiay nalumi

.tpp 6,0 nad ,tpp 4,0 ,tpp 2,0  

)3  retsooB ijU  
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

 

 

52,1354

52,1396 5247

5023

52,6516

57,39001

52,1338

5603

5718 5287
52,1876

5,2692

57,8118
57,3486

5785

5223

0

0002

0004

0006

0008

00001

00021

tpp 2,0

tpp 4,0

tpp 6,0

lortnok

tpp 2,0

tpp 4,0

tpp 6,0

lortnok

tpp 2,0

tpp 4,0

tpp 6,0

lortnok

tpp 2,0

tpp 4,0

tpp 6,0

lortnok

tinem 5 tinem 05 tinem 005 tinem 0051

ataR - tisokueL	lmJ	2	&	1	retsooB	ijU	ataR

GNOHANIB NUAD KARTSKE  

 5
INEM

T 

 05
TINEM  

 005
TINEM  

 TISOKUEL NATAKGNINEP
MUMITPO GNAY  

 0051
TINEM  

2 naripmaL  )natujnaL(  
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 ,tinem 005 ,tinem 05 ,tinem 5 namadnerep utkaw nakanuggnem retsoob ijU

gnisam nagned tinem 0051 nad -  iju lisah irad sisod nakanuggnem gnisam  05CL

dap iggnitret tisokuel halmuj natakgnineP .tpp 6,0 nad ,tpp 4,0 ,tpp 2,0 ,tpp 0 utiay  a

 560.3 tisokuel halmuj nagned tinem 05 namadnerep utkaw - /les 57,390.01

 

mm

 

3  .

 ,akgneL turuneM  .la te  rasikreb sam naki harad malad tisokuel halmuj ,)3102(

093.3 - /les 002.41

 

mm

 

3

 

.

 

   ini naitilenep akam ,tubesret retsoob iju lisah nagneD

.tinem 05 amales kartske namadnerep utkaw amal nakanuggnem  

 

  

2 naripmaL  )natujnaL(  

 



46  
 

3 naripmaL . gnohaniB nuaD iskartskE  

 
 

- narotok irad nakhasipid nad nakhisrebiD -  narotok
lepmenem gnay  

-  gnotopiD licek - sulah aggnih licek  
- nahab marg 0001 kaynabes gnabmitiD  
-  satrek irebid nad kitsalp malad ek nakkusamiD

lebal  
 
 
 

-  nakpaisiD tl 5 acak lotoB  
-  malad ek nahab nakkusamiD lotob  876 kaynabes  

marg  
- lep nakanuggnem isaresam iD  % 69 lonate tura

tl 1,2 kaynabes  )3:1 nagnidnabrep(  
-  id( gnaur uhus adap maj 42 amales nakmaidiD

)paleg gnay tapmet  
- ilak 2 gnaluiD  

 
 
 
 
 

-  nagned naktakepiD  ,muucav rotaropave yrator
04 uhus nagned 0  kadit turalep ada kadit aggnih C

uabreb  

 
 

  

 )gnirek( gnohaniD nuaD  

 tl 5 acaK lotoB  

 gnohaniB nuaD kartskE  

kartskE  gnohaniB nuaD  
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 naripmaL 4  .  iretkaB inruM nakaibmeP nad BN ,AST aideM nataubmeP
allipordyh sanomoreA   

 
 .A  nataubmeP ragA yoS enotpyrT  )AST(  

 
.1  .reyemnelrE malad lirets tsedauqa retil 1 nagned nakturalid AST marg 04  

.2   nad anrupmes tural aggnih nakhididid naidumek sapak pututid reyemnelrE

 121 uhus adap evalcotua malad isasiliretsid naidumek  AST nakturaL .hinrej

0 .tinem 51 males C  

.3   lirets irtep nawac malad ek nakgnautid isasiliretsid hadus gnay AST aideM

nap naadaek malad 01 kaynabes sa -  ipa taked id nakukalid nagnaunep .lm 02

 .igal naksanapid irtep nawac ,iaseles nagnaunep haletes ayntujnales ,nesnub

.tademem mad nignid nakraibid aideM  

.4   nignidnep iramel malad napmisid  nakanugid gnusgnal kadit gnay aideM

atreb tapad aggnihes  naigab utiay kilabret nakkatelid irtep nawaC .amal nah

 irad isasnednok ria nasetet iradnihgnem kutnu ini lah hawab id adareb putut

.putut  

.5  naka alibapa ,nignidnep iramel irad aideM   ek ilabmek nakkusamid nakanugid

 nad nagnukgnil uhus nagned amas aidem uhus aggnihes ,rotabukni malad

.aidem adap isanimatnok aynkadit ada tahilem kutnu  

 
.B   riaC aideM nataubmeP htorB tneirtuN  )BN(  

.1   marg 31 htorB tneirtuN   malad lirets tsedauqa retil 1 malad nakturalid

 tural aggnih nakhididid naidumek sapak pututid reyemnelrE .reyemnelre

.hinrej nad anrupmes  

.2   uhus adap evalcotua malad nakisasilirelsid reyemnelrE malad BN riac aideM

 121 0  gnay BN riac aideM .tinem 51 amales C  nignid nakraibid ,iakapid naka

 .itam kadit isalukoniid naka gnay iretkab raga uluhad hibelret  

.3   nignidnep iramel malad napmisid nakanugid gnusgnal kadit gnay BN aideM

.amal nahatreb tapad aggnihes  
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.C   iretkaB inruM nakaibmeP sanomoreA  allipordyh . 

 muirotarobaL irad helorepid allipordyh sanomoreA iretkab inrum nakaiB

 mulebes ,gnalaM ayajiwarB satisrevinU naretkodeK satlukaF igoloiborkiM

: tukireb iagabes arac nagned uluhad hibelret nakkaibid iretkab nakanugid  

.1   malad nakpaisid BN naturaL .lm 5 ± kaynabes iskaer gnubat  

.2  .nakpaisid lirets halet gnay AST aidem isireb gnay irtep nawac naidumeK  

.3   muraj nignid haletes ,rajipreb iapmas nesnub sata id naksanapid eso muraJ

 inrum iretkab inrum nakaibek nakhutnesid eso allipordyh sanomoreA   nad

s libmaid .BN ek nakpulecid naidumek ,eso 1 kaynabe  

.4   53 ihus adap rotabukni malad maj 42 amales nakraibid BN naturaL 0 .C  

.5   ek nakseloid nad BN ek nakpulecid eso muraj ,hurek idajnem BN haleteS

.AST aidem naakumrep  

.6  a id naksanapid ayngnililekesid nad pututid irtep nawaC  aideM .nesnuB sat

53 uhus adap isabukniid iretkab isiret halet gnay 0  .maj 42 amales C  

  

4 naripmaL  )natujnaL(  
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.5 naripmaL   tisokuel latot halmuj nagnutihrep lisah ataD  iskefni arp iok naki d  na

iskefni tsop   iretkab .allipordyh sanomoreA  
 

.A  arP  iskefnI  
tisokueL halmuJ ataD  ( 01 4 )lm/les  ioK nakI  

naukalreP  
 iskefnI arP 01(  4 )lm/les  

nagnalU  ataR - atar  
DS ±  1 2 3 

lortnoK  90,3  04,2  61,2  68,4±55,2  

A 02,6  80,8  46,6  87,9±79,6  

B 76,7  69,7  0,01  03,1±75,8  

C 68,3  67,4  75,3  71,6±60,4  

: nagnareteK  tpp 6,0 nad tpp 4,0 = B ;tpp 2,0 = A ;0 = K sisoD  

forgomloK satilamroN ijU lisaH - )50,0>p( vonimS  

enO - vorogomloK elpmaS - tseT vonrimS  

  iskefniarP  

N 21  

sretemaraP lamroN a naeM  5235.5  

noitaiveD .dtS  57575.2  

 emertxE tsoM
secnereffiD  

etulosbA  951.  

evitisoP  951.  

evitageN  - 031.  

vorogomloK - Z vonrimS  945.  

2( .giS .pmysA - )deliat  329.  
.a  .lamroN si noitubirtsid tseT  

945,0 = Z ialiN .lamron sataid atad aggniheS ,50,0>α ,  
 

kefE nad naukalreP ratna ijU  

 rebmuS
namagareK  

 KJ  halmuJ(
)tardauK  

 fD  tajareD(
)sabeB  

 TK  tardauK(
)hagneT   F gnutih  .giS  

naukalreP  585.66  3 591.22  27 567.  000.0  
kacA  3.6 59  8 997.0    
latoT  72 089.  11     

* :nagnareteK tagnas *  10,0<gis( atayn adebreb ) 
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tseT coH tsoP  
yekuT  

 
 )I(

ukalreP
na  

 )J(
aukalreP

n 

 naeM
 ecnereffiD

I( - )J  

 .dtS
rorrE  .giS  

lavretnI ecnedifnoC %59  
 rewoL

dnuoB  dnuoB reppU  

0 
002  - 33324.4 * 10037.  100.  - 1167.6  - 6580.2  
004  - 33399.5 * 10037.  000.  - 1133.8  - 6556.3  
006  - 33315.1  10037.  042.  - 1158.3  4428.  

002  
0 33324.4 * 10037.  100.  6580.2  1167.6  

004  - 00075.1  10037.  712.  - 8709.3  8767.  
006  00019.2 * 10037.  710.  2275.  8742.5  

004  
0 33399.5 * 10037.  000.  6556.3  1133.8  

002  00075.1  10037.  712.  - 8767.  8709.3  
006  00084.4 * 10037.  100.  2241.2  8718.6  

006  
0 33315.1  10037.  042.  - 4428.  1158.3  

002  - 00019.2 * 10037.  710.  - 8742.5  - 2275.  
004  - 00084.4 * 10037.  100.  - 8718.6  - 2241.2  

.level 50.0 eht ta tnacifingis si ecnereffid naem ehT .*   
:itamaid gnay kejbo nakrasadreB  

atar naadebreP* - 50,0 takgnit adap nakifingis halada atar  

 adebreb kadit = * atayn  

 
:nagnareteK  

atayn adebreb kadit : 50,0 > giS akiJ  

atayn adebreb : 50,0 < giS  

atayn adebreb tagnas : 10,0 < giS  

 atareR
naukalreP  K C A B isatoN  

K - - - - a 
C ,1  15 sn  - - - ab 
A 24,4 ** 19,2 ** - - c 
B 99,5 **  84,4 **  75,1 sn  - c 

negomoh gnay kopmoleK  .naklipmatid naka  
ledoM nasakgniR  

 
oitauqE

n 
yrammuS ledoM  setamitsE retemaraP  

erauqS R  F 1fd  2fd  .giS  tnatsnoC  1b  2b  3b  
raeniL  770.  138.  1 01  383.  616.4  300.    

tardauQ
ci  198.  529.63  2 9 000.  093.2  630.  - E565.5 -5  

cibuC  218.  567.72  3 8 000.  053.2  420.  E292.4 -6 - E066.6 -8 

5 naripmaL  )natujnaL(  

 



96  
 

 
 nagned kitardauk kutnebreb tubesret lebairav aud aratna nagnubuH  kifarG

tukireB iagabeS : 2093,2 =y  + 36 244, x - 46,55 x2. 
mumiskaM kitiT  

iskefni arP  
 

  =  Y  x44,63 + 93,2 - x46,55 2 
 = ’Y  44,63 – 46,55.)2( x 
 = ’Y  44,63 – x82,111  

x82,111   = 44,63  

          = X

 

63

 

,

 

44

 

111

 

,

 

82
 

         23,0 = X  
 

 = Y 93,2  + 36 x44,  - x46,55 2 
 = Y 93,2  + 36 44, 23,0( ) - 46,55 )23,0( 2 
 = Y 93,2   66,11 + – 96,5  
 = Y 63,8  

:nagnareteK  
      mumiskam sisod =  x  
      tisokuel halmuj =  y  

 

 

 nairebmep kutnu mumiskam sisod ,sataid kifarg nakrasadreB  nuad kartske

23,0 rasebes halada gnohanib   nagned tpp iok naki tisokuel halmuj   rasebes

63,8 x 01 4 lm/les .  mumitpo sisod kutnu nakgnadeS 41,0   nagned tpp  halmuj nagned

62,6 rasebes iok naki tisokuel x 01 4 lm/les  arac nagned tapadid mumitpo sisoD .

.nagnotoprep ktit iapmas gnuggnis sirag kiranem  

 

 

 

5 naripmaL  )natujnaL(  
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.B  iskefnI tsoP  

tisokueL halmuJ ataD  01(  4 )lm/les  iskefnI tsoP ioK nakI  

naukalreP  
 iskefnI tsoP 01( 4 )lm/les  

nagnalU  ataR - atar  
DS ±  1 2 3 

lortnoK  61,4  04,3  20,3  00,5±84,3  

A 80,8  16,7  03,7  49,3±66,7  

B 19,7  76,9  1,11  46,1±26,9  

C 69,4  52,5  78,5  16,4±63,5  

tpp 6,0 nad tpp 4,0 = B ;tpp 2,0 = A ;0 = K sisoD : nagnareteK  

 

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

  iskefni tsoP  
N 21  

sretemaraP lamroN a naeM  2404.6  
noitaiveD .dtS  54782.2  

 emertxE tsoM
secnereffiD  

etulosbA  251.  
evitisoP  011.  
evitageN  - 251.  

vorogomloK - Z vonrimS  825.  
2( .giS .pmysA - )deliat  349.  

si noitubirtsid tseT .a  .lamroN  
825,0 = Z ialiN .lamron sataid atad aggniheS ,50,0>α ,  

 
 

kefE nad naukalreP ratna ijU  

 rebmuS
namagareK  

 KJ  halmuJ(
)tardauK  

 fD
 tajareD(

)sabeB  
 TK  tardauK(

)hagneT   F gnutih  .giS  

naukalreP  431.45  3 540.81  871.24  000.0  
kacA  324.3  8 824.0    
latoT  755.75  11     

* :nagnareteK tagnas *  0,0<gis( atayn adebreb 1) 

 

 

 

 

 

 

 

5 naripmaL  )natujnaL(  
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tseT coH tsoP  

iskefnItsoP  
DSH yekuT       

 )I(
naukalreP  

 )J(
naukalreP  

 naeM
 ecnereffiD

I( - )J  

 .dtS
rorrE  .giS  

lavretnI ecnedifnoC %59  
 rewoL

dnuoB  
 reppU

dnuoB  

0 
002  - 76631.4 * 60435.  000.  - 9648.5  - 4624.2  
004  - 00045.5 * 60435.  000.  - 2052.7  - 8928.3  
006  - 33338.1 * 60435.  630.  - 6345.3  - 1321.  

002  
0 76631.4 * 60435.  000.  4624.2  9648.5  

004  - 33304.1  60435.  211.  - 6311.3  9603.  
006  33303.2 * 60435.  110.  1395.  6310.4  

004  
0 00045.5 * 60435.  000.  8928.3  2052.7  

002  33304.1  60435.  211.  - 9603.  6311.3  
006  76607.3 * 60435.  100.  4699.1  9614.5  

006  
0 33338.1 * 60435.  630.  1321.  6345.3  

002  - 33303.2 * 60435.  110.  - 6310.4  - 1395.  
004  - 76607.3 * 60435.  100.  - 9614.5  - 4699.1  

:itamaid gnay kejbo nakrasadreB  

atar naadebreP* - 50,0 takgnit adap nakifingis halada atar  

atayn adebreb kadit = *  

 

:nagnareteK  

atayn adebreb kadit : 50,0 > giS akiJ  

atayn adebreb : 50,0 < giS  

atayn adebreb tagnas : 10,0 < giS  

 atareR
naukalreP  K C A B isatoN  

K - - - - a 
C 8,1 3* - - - b 
A ,4 31 ** 03,2 * - - c 
B 30,6 **  2,4 0 **  *98,1  - c 

 
ledoM nasakgniR  

 

noitauqE  
yrammuS ledoM  setamitsE retemaraP  

erauqS R  F 1fd  2fd  .giS  tnatsnoC  1b  2b  3b  
raeniL  421.  14.1  1 01  162.  963.5  300.    

citardauQ  629.  51.65  2 9 000.  804.3  330.  - E209.4 -5  
cibuC  19. 1 71.24  3 8 000.  3.3 72  420.  - E854.4 -6 - E159.4 -8 

 
 

5 naripmaL  )natujnaL(  
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 rabmag nagned kitardauk kutnebreb tubesret lebairav aud aratna nagnubuH

 : tukireb iagabes 8333,3 =y  + 169,43  - 401,25 x2. 

mumiskaM kitiT  
P tso  iskefni  
 

 33,3  =  Y +  x69,43 - 01,25 x2 
 = ’Y 63 69,  – 01,25.)2( x 
 = ’Y 63 69,  – 401 , 02 x 

02,401 x  = 63 69,  

          = X

 

63

 

,

 

69

 

401

 

,

 

02
 

         33,0 = X  
 

 = Y 33,3  + 69,43 x - x01,25 2 
 = Y 33,3  + 34 33,0(69, ) - )33,0(01,25 2 
 = Y 3,  35,11 + 33 – 76,5  
 = Y 91,9  

:nagnareteK  
      mumiskam sisod =  x  
      tisokuel halmuj =  y  

 

 
 nuad kartske nairebmep kutnu mumiskam sisod ,sataid kifarg nakrasadreB

gnohanib  33,0 rasebes halada   rasebes iok naki tisokuel halmuj nagned tpp

91,9 x 01 4 lm/les  mumitpo sisod kutnu nakgnadeS . 71,0   halmuj nagned nagned tpp

iok naki tisokuel  78,7 rasebes x 01 4 lm/les  arac nagned tapadid mumitpo sisoD .

.nagnotoprep ktit iapmas gnuggnis sirag kiranem  

 
 
 

5 naripmaL  )natujnaL(  
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 .6 naripmaL  naki sisotisogaf sativitka nagnutihrep lisah ataD iok   iretkab iskefni arP

 sanomoreA .allipordyh  

.A   iskefnI arP B  iretka .allipordyh sanomoreA  

sisotisogaF sativitkA ataD  )%(  ioK nakI  

0 = K sisoD : nagnareteK  tpp tpp 6,0 nad tpp 4,0 = B ;tpp 2,0 = A ;   malad atad(
)niscra kutneb  

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

  iskefnIarP  

N 21  

sretemaraP lamroN a naeM  5750.23  

noitaiveD .dtS  29902.3  

secnereffiD emertxE tsoM  etulosbA  151.  

evitisoP  151.  

evitageN  - 041.  

vorogomloK - Z vonrimS  225.  

2( .giS .pmysA - )deliat  849.  
.lamroN si noitubirtsid tseT .a   

225,0 = Z ialiN .lamron sataid atad aggniheS ,50,0>α ,  

 

 ijU kefE nad naukalreP ratna  

 rebmuS
namagareK  KJ  fd  TK  F .giS  

naukalreP  706.79  3 635.23  545.61  100.0  
kacA  237.51  8 769.1    
latoT  933.311  11     

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

 

 

 

naukalreP  
iskefnI arP  iretkaB  

nagnalU  ataR - atar  
DS ±  1 2 3 

K 8,62  8,82  7,82  41,1 ± 81,82  

A 6,92  5,23  0,03  35,1 ± 57,03  

B 8,43  0,53  2,73  63,1 ± 37,53  

C 9,23  3,53  4,23  45,1 ± 75,33  
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tseT coH tsoP  

iskefnIarP  
DSH yekuT  

     

 )I(
aukalreP

n 

 )J(
aukalreP

n 

 naeM
 ecnereffiD

I( - )J  
 .dtS
rorrE  .giS  

lavretnI ecnedifnoC %59  

dnuoB rewoL  dnuoB reppU  

0 2.0  - 00065.2  00541.1  391.  - 7622.6  7601.1  

4.0  - 00055.7 * 00541.1  100.  - 7612.11  - 3388.3  

6.0  - 76683.5 * 00541.1  700.  - 4350.9  - 0027.1  

2.0  0 00065.2  00541.1  391.  - 7601.1  7622.6  

4.0  - 00099.4 * 00541.1  010.  - 7656.8  - 3323.1  

6.0  - 76628.2  00541.1  041.  - 4394.6  0048.  

4.0  0 00055.7 * 00541.1  100.  3388.3  7612.11  

2.0  00099.4 * 00541.1  010.  3323.1  7656.8  

6.0  33361.2  00541.1  403.  - 4305.1  0038.5  

6.0  0 76683.5 * 00541.1  700.  0027.1  4350.9  

2.0  76628.2  00541.1  041.  - 0048.  4394.6  

4.0  - 33361.2  00541.1  403.  - 0038.5  4305.1  
nagnidnabrep aparebeB  

:itamaid gnay kejbo nakrasadreB  

atar naadebreP* - 50,0 takgnit adap nakifingis halada atar  

 * atayn adebreb kadit =  

 

:nagnareteK  

atayn adebreb kadit : 50,0 > giS akiJ  

atayn adebreb : 50,0 < giS  

iS atayn adebreb tagnas : 10,0 < g  

 atareR
naukalreP  K A C B isatoN  

K - - - - a 
A 65,2 sn  - - - ba  
C 93,5 ** 28,2 * - - cb  
B 55,7 **  89,4 **  61,2 sn  - c 

 

 

 
 
 

6 naripmaL  )natujnaL(  
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ledoM nasakgniR  
 

noitauqE  
yrammuS ledoM  setamitsE retemaraP  

R2 F 1fd  2fd  .giS  tnatsnoC  1b  2b  3b  
raeniL  295.  15.41  1 01  300.  588.82  575.01    

citardauQ  047.  87.21  2 9 200.  407.72  882.82  - 125.92   
cibuC  168.  45.61  3 8 100.  381.82  - 742.9  761.051  - 356.991  

 rabmag nagned kitardauk kutnebreb tubesret lebairav aud aratna nagnubuH
 : tukireb iagabes  = y ,72 407  2 + 692,8  x – 2 825,9 x2 

mumiskaM kitiT  
P ar  iskefni  

 x92,82 + 07,72 =  Y – 25,92 x2 
 92,82 = ’Y – 25,92.)2( x 

92,82 = ’Y  – 40,95 x 
40,95 x 92,82 =  

          = X

 

82

 

,

 

92

 

95

 

,

 

40
 

         74,0 = X  
 

 = Y  x92,82 + 07,72 – x25,92 2 
 = Y 92,82 + 07,72 )74,0(  – 25,92 )74,0( 2 
 = Y  + 07,72 97,31  – 94,6  
 = Y 35,43  

:nagnareteK  
      mumiskam sisod =  x  
       =  y sisotisogaf sativitka  

 

 
 ,sataid kifarg nakrasadreB  nuad kartske nairebmep kutnu mumiskam sisod

gnohanib  74,0 rasebes halada   nagned tpp adap sisotisogaf sativitka   iok naki

 rasebes %35,43  mumitpo sisod kutnu nakgnadeS . 32,0   nagned nagned tpp

adap sisotisogaf sativitka  iok naki  %87.23 rasebes d mumitpo sisoD .  nagned tapadi

.nagnotoprep ktit iapmas gnuggnis sirag kiranem arac  

6 naripmaL  )natujnaL(  
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.C   iskefnI tsoP B  iretka .allipordyh sanomoreA   

sisotisogaF sativitkA ataD  )%(  ioK nakI  

0 = K sisoD : nagnareteK  tpp tpp 6,0 nad tpp 4,0 = B ;tpp 2,0 = A ;   malad atad(
)niscra kutneb  

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

  tsoP iskefnI  

N 21  

sretemaraP lamroN a naeM  8524.33  

noitaiveD .dtS  40690.5  

 emertxE tsoM
secnereffiD  

etulosbA  051.  

evitisoP  701.  

evitageN  - 051.  

vorogomloK - Z vonrimS  915.  

2( .giS .pmysA - )deliat  059.  
 tseT .a .lamroN si noitubirtsid   

915,0 = Z ialiN .lamron sataid atad aggniheS ,50,0>α ,  
 

kefE nad naukalreP ratna ijU  

 rebmuS
namagareK  KJ  fd  TK  F .giS  

naukalreP  581.762  3 0.98 26  .83 553 000.0  
kacA  184.81  8 013.2    
latoT  666.582  11     

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

 

 

 

 

naukalreP   iskefnI tsoP iretkaB  
nagnalU  ataR -  atar  

DS ±  1 2 3 
K 4,52  9,42  4,82  98,1 ± 13,62  
A 9,13  2,43  4,13  15,1 ± 75,23  
B 8,83  5,04  9,73  13,1 ± 21,93  
C 8,63  3,43  9,53  92,1 ± 17,53  

6 naripmaL  )natujnaL(  
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tseT coH tsoP  

DSH YEKUT  

 )I(
naukalreP  

 )J(
naukalreP  

 naeM
 ecnereffiD

I( - )J  

 .dtS
rorrE  .giS  

lavretnI ecnedifnoC %59  

dnuoB rewoL  dnuoB reppU  

0 
2.0  - 00062.6 * 99042.1  400.  - 1432.01  - 9582.2  
4.0  - 33318.21 * 99042.1  000.  - 4787.61  - 2938.8  
6.0  - 33304.9 * 99042.1  000.  - 4773.31  - 2924.5  

2.0  
0 00062.6 * 99042.1  400.  9582.2  1432.01  

4.0  - 33355.6 * 99042.1  300.  - 4725.01  - 2975.2  
6.0  - 33341.3  99042.1  821.  - 4711.7  8038.  

4.0  

0 33318.21 * 99042.1  000.  2938.8  4787.61  

2.0  33355.6 * 99042.1  300.  2975.2  4725.01  

6.0  00014.3  99042.1  590.  - 1465.  1483.7  

6.0  
0 33304.9 * 99042.1  000.  2924.5  4773.31  

2.0  33341.3  99042.1  821.  - 8038.  4711.7  
4.0  - 00014.3  99042.1  590.  - 1483.7  1465.  

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

ayn adebreb kadit = * at  

:nagnareteK  

atayn adebreb kadit : 50,0 > giS akiJ  

atayn adebreb : 50,0 < giS  

atayn adebreb tagnas : 10,0 < giS  

 atareR
naukalreP  K A C B isatoN  

K - - - - a 
A *52,6 * - - - b 
C 04,9 ** *41,3  - - cb  
B 18,21 **  55,6 **  *04,3  - c 

 
ledoM nasakgniR  

 

noitauqE  
yrammuS ledoM  setamitsE retemaraP  

R2 F 1fd  2fd  .giS  tnatsnoC  1b  2b  3b  
raeniL  536.  563.71  1 01  200.  112.82  283.71    

citardauQ  088.  120.33  2 9 000.  497.52  446.35  - 834.06   
cibuC  8. 53  13 355.  3 8 000.  703.62  274.31  578.131  - 186.312  

 si elbairav tnednepedni ehT
.naukalreP        

6 naripmaL  )natujnaL(  
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 rabmag nagned kitardauk kutnebreb tubesret lebairav aud aratna nagnubuH
 : tukireb iagabes  x136,35 + 597,52 = y – ,06 24 x2  

 
mumiskaM kitiT  

P tso  iskefni  
 =  Y 36,35 + 97,52  x – 24,06 x2 
 = ’Y 36,35  – .)2( 24,06 x 
 = ’Y 36,35  – 8,021 4x 

48,021 x  = 36,35  

           x  =

 

35

 

,

 

36

 

021

 

,

 

48
 

           x  = 44,0  
 

 = Y  x36,35 + 97,52 – ,06 24 x2 
 = Y 36,35 + 97,52 44,0( ) – ,06 24 )44,0( 2 
 = Y  + 07,72 95,32  – 74,11  
 = Y 19,73  

:nagnareteK  
      mumiskam sisod =  x  
      sisotisogaf sativitka =  y  

 

 
 

 nuad kartske nairebmep kutnu mumiskam sisod ,sataid kifarg nakrasadreB

gnohanib  44,0 rasebes halada   nagned tpp adap sisotisogaf sativitka   iok naki

 rasebes %19,73  mumitpo sisod kutnu nakgnadeS . 22,0   nagned nagned tpp

adap sisotisogaf sativitka  iok naki  %98.43 rasebes  nagned tapadid mumitpo sisoD .

.nagnotoprep ktit iapmas gnuggnis sirag kiranem arac  
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