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NASAKGNIR  
 

ONOIDAD NAMIALUS DAMMAHUM  .  nuaD kartskE  nairebmeP huragneP
( gnohaniB ailofidroC aredernA  ) ahreT  pad ( ioK nakI napudihsululeK  sunirpyC

oipraC ) y  iretkaB iskefniiD gna alihpordyH sanomoreA  .  nagnibmib hawabiD  .forP
SM ,inayadnA irS .rI .rD   nad   .rI SM ,iseonaS anallE . 

 
 nagnagadrep acaren malad aisenodnI saih naki ropske isubirtnoK

em 1102 adap nanakirep  halet 2102 lirpA aggnih nad SA rallod atuj 62,31 iapacn
naki halada aynutas halaS .SA rallod atuj 42,5 iapacnem   iok ( oiprac sunirpyC  )

 araces gnay ramegnep kaynab niales ,iggnit pukuc imonoke ialin ikilimem anerak
nok gnaja kutnu ini naki iskelokgnem suires .saih naki set  

 utkaw adap tikaynep nad amah aynada naka natner tagnas iok nakI
 iretkab helo nakbabesid gnires gnay tikaynep nad ,hineb hisam  sanomoreA

.alihpordyh   hisam tubesret tikaynep isatagnem kutnu isulos ini taas iapmaS
tna nairebmep nagned nakukalid  naklubminem tapad kitoibitna naiakamep ,kitoibi

 iretkab isnetsiser  alihpordyh .A  uti anerak helo .utnetret kitoibitna padahret
 naktaafnamem nagned nagnukgnil hamar gnay fitanretla natabognep nakulrepid

( gnohanib fitka awaynes ailofidroc .A gnem tapad gnay )  nahubmutrep tabmah
 iretkab alihpordyh .A  .isnetsiser kefe naklubminem apnat  

robaL id nakukalid ini naitileneP  nakI tikayneP nad tisaraP muirota
 nalub adap gnalaM ,ayajiwarB satisrevinU ,natualeK umlI nad nanakireP satlukaF

 .4102 ieM 12 iapmas lirpA 41 aujuT  iuhategneM kutnu halada ini naitilenep n
( gnohanib nuad rasak kartske nairebmep irad huragnep ailofidroc .A  padahret )

( iok naki napudihsululek oiprac  .C  iretkab nagned iskefniid halet gnay )  .A
 alihpordyh nad  irebmep irad kiabret sisod hakapareb iuhategneM  kartske na

( gnohanib nuad rasak ailofidroc .A  napudihsululek naktakgninem tapad kutnu )
( iok naki oiprac .C  iretkab iskefniid halet gnay ) .alihpordyh .A  

 .nemirepske edotem halada ini naitilenep malad nakanugid gnay edoteM
 naitilenep ,)1102( ojdomtA turuneM  gnay naitilenep utaus halada nemirepske

 lebairav )hibel( utas nakisalupinamem nagned tabika babes nagnubuh itilenem
 nagned aynnakgnidnabmem nad nemirepske kopmolek )hibel( utas adap
 A utiay naukalrep 3 nagneD .isalupinam imalagnem kadit gnay nial kopmolek

 ( lortnok nad ) + ( lortnok atres ,)mpp 006( C ,)mpp 004( B ,)mpp 002( -  gnay )
 gnisam – .ilak 3 kaynabes gnaluid gnisam  

atar halada ini naitilenep irad helorepid gnay lisaH -  esatneserp atar
33,35 rasebes ) + ( lortnok naukalrep adap iok naki napudihsululek   ( lortnok ,% -  )

 006( C ,%66,69 )mpp 004( B ,% 001 rasebes )mpp 002( A ,% 66,69 rasebes
.%33,38 )mpp   mpp 0 sisod irad ialum idajret iok naki napudihsululek natakgnineP

541 sisod adap lamitpo sisod iapmas fitisop lortnok adap  mpp   naidumek
as igal takgninem  kartske malad aneraK .mpp 533 lamiskam sisod adap iapm

 narepreb gnay dionovalf fitka awaynes gnudnagnem gnohanib nuad rasak
 naktakgninem tapad gnay nalumitsonummi nad iretkabitna iagabes
 mpp 533 lamiskam sisod adap adareb haleteS .iok naki napudihsululek

k  006 sisod adap iapmas nanurunep imalagnem suret iok naki napudihsulule
( gnohanib nuad rasak kartske malad anerak .mpp ailofidroc .A  tapadret )

 gnay roserpusonummi iagabes isgnuf ikilimem gnay fitka awaynes nagnudnak
mi sativitka nakenem nad tabmahgnem tapad .nu  

 halet gnay naitilenep lisah nakrasadreB nakirebid tapad gnay naraS
( iok naki padahret nahagecnep nakukalem naknarasid nakukalid oiprac .C  naka )

 iretkab iskefni ayahab  alihpordyh .A  nuad rasak kartke nakanuggnem nagned
( gnohanib ailofidroc .A od nagned ) 541 sis  mpp  .  
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K RATNAGNEP ATA  

 nakhapmilem halet gnay TWS hallA taridahek sata rukuys ijup nad ajuP

ainurak atres hayadih nad tamhar -  nakiaseleynem tapad silunep aggnihes ayN

 ludujreb gnay ispirkS naropaL  gnohaniB nuaD kartskE  nairebmeP huragneP

( redernA ailofidroC a  ) ( ioK nakI napudihsululeK padahreT oipraC sunirpyC )  gnaY

 iretkaB iskefniiD alihpordyH sanomoreA .  ulales malas atres tawalahs audek gnaY

 iagabes .WAS dammahuM atik raseb ibaN nagnujnuj adapek nakharucret

.aisunam tamu nadalet  

 naropaL ispirkS  ni lisah nakapurem i  naropal nanusuynep   helorepid gnay

P amales naitilene   laggnat adap nakanaskalid gnay  4102 ieM 12 iapmas lirpA 41

 naktapadnem tarays ihunemem kutnu duskam nagned taubid ini naropal nad

umlI nad nanakireP satlukaF adap nanakireP anajraS raleg   satisrevinU natualeK

.gnalaM ,ayajiwarB  

:adapek hisak amiret kaynab nakpacugnem silunep ini natapmesek adaP  

  nad isavitom ,aod alages sata raseb agraulek hurules nad ,haya ,ubI

.ini amales nagnukud  

 SM ,inayadnA irS .rI .rD .forP   gnibmibmep ukales  I et gnay  kaynab hal

 amales nakusam nakirebmem  nanusuynep malad nad ispirks naitilenep

ispirks naropal . 

 PM ,iseonaS anallE .rI   gnibmibmep ukales  II  gnay  nakirebmem kaynab halet

 nakusam atres nauhategnep  amales  malad nad ispirks naitilenep

ispirks naropal nanusuynep . 

 lutairuH nad ynnaD( gnohaniB miT ) namet atres -  PB natakgna irad namet

 0102  halet gnay  kaynab isavitom irebmem ,utnabmem   aynamas ajrek atres

.ispirks nanusuynep nad naitilenep amales  
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 nariareP ayadiduB idutS margorP awsisahaM raseb agrauleK   natakgna

0102 es ,  larom kiab nagnukud nakirebmem halet gnay kahip aumes atr

 naropal aynnususret tapad aggnihes iretam nupuam  ispirks .ini  

 naropal awhab iradaynem siluneP ispirks   irad huaj hisam ini

kitirk nad naras nakparahgnem silunep uti anerak helO .naanrupmesek   irad

mes naanrupmesek imed kahip au   naropal agomes silunep naparaH .ini naropal
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1  . NAULUHADNEP  

 

.1.1  gnakaleB rataL  

 saih naki ropske isubirtnoK  nagnagadrep acaren malad aisenodnI

nanakirep  em 1102 adap  nad SA rallod atuj 62,31 iapacn  2102 lirpA aggnih  halet

 rallod atuj 42,5 iapacnem e amatu naujuT .SA  aisenodnI saih naki ropsk a  halad

akireS akiremA  ,ailartsuA ,gnokgnoH ,gnapeJ ,t tubesret laH .sirggnI   kadit

 naadarebek irad sapelret ignep aragen amil  aynamileK .ainud saih naki ropm

 3,2 arupagniS halada  atuj 2,2 gnapeJ ,SA rallod atuj reS akiremA ,SA rallod  2 taki

 aisyalaM ,SA rallod atuj 1 A rallod atuj 5,  atuj 9,2 rasebes gnokgnoH nad S  rallod

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

 naklisahgnem ok naki roke 000.02  .i rasikreb nalaujnep nagneD  roke 000.01  .

mO s  te iok naki ahasu  alad  nahulup iapacnem asib nalubes m j nad haipur atuj aki  

mo ,gnubagid aumes s  tapad aynte nahulup iapacnem  ataR .haipur atuj -  atar

 nalubes .)3102 ,imatU( atuj 08 pR naklisahgnem asib  

 ikilimem gnay nanakirep itidomok utas halas nakapurem saih nakI

id kutnu gnaulep  iok saih naki halada aynutas halaS  .nakgnabmek               

( iprac sunirpyC o)  kaynab niales ,iggnit pukuc imonoke ialin ikilimem anerak

 saih naki setnok gnaja kutnu ini naki iskelokgnem suires araces gnay ramegnep

ilimem anerak ,naarahilep iagabes nupuam  kutneb nad kinu gnay anraw karoc ik

 .nagele gnay hubut  ,halesaS turuneM  .la te ( iok naki ,)2102( C. oiprac  )

 .gnitnep simonoke ialinreb gnay rawat ria saih naki sinej nakapurem  ( iok nakI  .C

oiprac  nakI .saih naki iagabes takaraysam helo lanekid ) k  io  irad lasareb iridnes

 arap nad saih naki atniceparap aynsusuhk  itanimid tagnas iok nakI .gnapeJ

ahasugnep  hadni gnay anraw anerak iok naki nagned kiratret hibel takaraysaM .

 submenem upmam halet ini nakI .)8002 ,gnugayirP( aynnakareg nahacnilek nad
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ke rasap  irad takgninem gnurednec aynropske ialiN .namreJ utiay aporE rops

 SA ralod atuj 01 gnabmuynem upmam aynah aisenodnI ipateT .nuhat ek nuhat

 hisam aggnihes SA ralod atuj 54 iapacnem gnay ainud iok naki naatnimrep kutnu

( iok naki kutnu ayadidub gnaulep raseb  0102 ,ledaF malad  ,hamatnuM   iratseL

 .)1102 ,inairpA nad  

I nak  iok   naka natner tagnas aynada  tikaynep nad amah   utkaw adap

ad ,hineb kutneb malad hisam  gnires gnay tikaynep n helo nakbabesid   iretkab

 .alihpordyh sanomoreA  turuneM  ,sillE ( 8891  ) malad   ,otnamrehuS .la te   )1102(

p  halet naki taasid anrupmes araces kutnebret urab numi nopser ,naki ada

nakI .asawed - seps numi nopser iaynupmem kadit adum naki .anrupmes gnay kifi  

iretkaB  lipordyh sanomoreA  a  tiforpas tafisreb ,fitagen marg iretkab nakapurem

p nad  gnani utas irad rabeynem ilakes hadum ini iretkab aggniheS .tagilbo tisara

.aynnial gnani ek  

iapmaS  m kutnu isulos ini taas  tubesret tikaynep isatagne hisam   nakukalid

 nagned  tapad gnay aimik nahab gnudnagnem gnay kitoibitna nairebmep

 isnetsiser nakbabeynem  ,iridnes aynemsinagro nupuam nagnukgnil padahret

.laham pukuc gnay agrah ikilimem aguj ini kitoibitna uti niales   nad gnaW turuneM

 )9991( ,avliS  malad  ,itnayaD  .la te ,)2102(  kitoibitna naiakamep   tapad

 iretkab isnetsiser naklubminem  alihpordyh .A  padahret  .utnetret kitoibitna

 naklubminem naka nakritawakid ini kitoibitna naanuggnep irad nial huragneP

malad isalumuka . 

( gnohanib namanaT A aredern  ailofidroc namanat halada )   laisnetop tabo

inej iagabreb isatagnem tapad gnay tikaynep s .  aynnakukalid ulrep uti anerak

 fitka awaynes nataafnamep gnatnet naitilenep ( gnohanib A. ailofidroc  gnay )

 iretkab nahubmutrep tabmahgnem tapad A. alihpordyh   kefe naklubminem apnat

 isnetsiser iulalem ijakid gnay  sululek napudih   ioK naki (C. oiprac )  halet gnay

 nagned iskefniid  iretkab .A  alihpordyh .  turuneM  ,itnayaD  .la te ,)2102(  u  kutn
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 naanuggnep fitagen kapmad iradnihgnem kitoibitna  nagnaluggnanep akam ,

 iaynupmem gnay tabo namanat nakanuggnem nagned nakayapuid naki tikaynep

( iretkab itna taisahk  labreh enicidem ). 

 
.2.1  halasaM nasumureP  

 ioK nakI (C  . oiprac ) kusamret  tidomok sa   ialin ikilimem gnay saih naki

 gnay imonoke iggnit ilakgnires ipateT .   ini iok naki nemusnok nad inatep

 aparebreb helo nakbabesid gnay naarahilemep malad nauggnag imalagnem

 iretkab helo nakbabesid gnay tikaynep halada aynutas halas , tikaynep              

A  . alihpordyh hisam aynnatabognep ini taas aggnih ipateT .  kaynab  

ggnem  kefe nakbabeynem tapad gnay aimik nahabreb gnay kitoibitna nakanu

 helo ,aynemsinagro nupuam nagukgnil padahret isnetsiser nakulrepid uti anerak  

natabognep  fitanretla   awaynes naktaafnamem nagned nagnukgnil hamar gnay

 fitka ( gnohanib A. ailofidroc apad gnay )  iretkab nahubmutrep tabmahgnem t         

A  . alihpordyh   taafnam iuhategnem atres isnetsiser kefe naklubminem apnat

 nairebmep padahret tubesret fitka awaynes  ulek sul  napudih  oK naki  i (C  . oiprac ) 

nagned iskefniid halet gnay  iretkab   .A alihpordyh  . 

 
.3.1   naujuT naitileneP  

ilenep naujuT kutnu halada ini nait  : 

.a  huragnep iuhategneM   irad  nairebmep kartske  rasak   gnohanib nuad               

(A  . ailofidroc ) padahret  sululek  napudih ( iok naki C  .  oiprac gnay )  halet  

iskefniid  nagned   iretkab A  . pordyh h li .a  

.b   iuhategneM sisod hakapareb  kiabret  kartske nairebmep irad  rasak   nuad

( gnohanib A  . ailofidroc  ) kutnu  naktakgninem tapad  sululek napudih   naki

( iok C. oiprac  gnay )  halet iretkab iskefniid  A  . pordyh h li .a  
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.4.1  sisetopiH  

H0  :  nairebmeP kartske  rasak  ( gnohanib nuad A. ailofidroc  )   kadit

ihuragnepmem  sululek  napudih ( iok naki C. oiprac  gnay )  halet  iskefniid

 iretkab A. pordyh hi .al  

H1  :  nairebmeP kartske  rasak  ( gnohanib nuad A. ailofidroc )  tapad agudid

ihuragnepmem  sululek  napudih ( iok naki C. ac r oip gnay )  halet   iskefniid

 iretkab A  . pordyh hi .al  

 
.5.1  naitileneP utkaW nad tapmeT  

ini naitileneP   nakukalid  id  nakI tikayneP nad tisaraP muirotalobaL

gnalaM ,ayajiwarB satisrevinU ,natualeK umlI nad nanakireP satlukaF  adap  

41 laggnat  lirpA   iapmas  12 M ie  102 4. 

 



5 
 

2  . AKATSUP NAUAJNIT  

 

  1.2  ioK nakI igoloiB ( oiprac sunirpyC ) 

 1.1.2 ( ioK nakI igolofroM nad isakifisalK .C  oiprac ) 

iok naki  isakfisalK  )1 rabmaG(   )2002( fusuY turunem malad   gnugayirP

 : tukireb iagabes halada )8002(  

muliF   atadrohC :  

mulifbuS  atarbetreV :  

salekrepuS  atamotsohtsanG :  

saleK    seythcietsO :  

odrorepuS   ietsoeleT :  

odrO   isyhpoiratsO :  

ilimaF    eadinirpyC :  

suneG    sunirpyC :  

seisepS   : oiprac sunirpyC  

 

 

 

 

 

 

 

 

1 rabmaG ioK nakI .  ( oiprac .C  ) ( 0102 ,suadriF ).  

 
 apureb kareg takgnarep nagned odeprot itrepes kutnebreb iok naki nadaB

 piris gnasapes ,adad piris gnasapes ,gnuggnup piris haubes itupilem gnay ,piris
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 .roke piris haubes nad ,suna piris haubes ,turep  aynnadab nahubmutreP

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

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

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

 hibel hubmut  ,aynkilabes idajret uti haletes numaN .aniteb nakgnidnabid tasep

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

 ,narotok nad rupmul aratna id ayniracnem nakhab nad aynnakap ilanegnem

as gnay namuicnep nagro iaynupmem iok naki anerak  muicnep nagrO .majat tagn

 .)5002 ,otnasuS( ayntulum isaihgnem gnay simuk gnasap aud apureb ini  

2.1.2  narabeyneP hareaD nad tatibaH  

  namuriahK turuneM te  ,.la  .)8002(   tapmet iakuynem sam naki awhab

et kadit nad sared aynria gnay rawat nariarep id )tatibah( pudih  itrepes ,sared ulalr

051 naiggnitek haread id kiab pudih sam nakI .uanad uata iagnus nariggnip id -

52 uhus adap )lpd( tual naakumrep sata id retem 006 - 03 0  gnologret nupikseM .C

 araum uata uayap nariarep id nakumetid gnadakret sam naki ,rawat ria naki

 iagnus 52 satinilasreb gnay - .mpp 03  

 iagnus id iapmujid kaynab sam naki awhab ,)0002( onoyhaC turuneM -

uanad ,iagnus - nagnaneg nad uanad -  hadum sam nakI .ria nagnaneg

 nagned isatpadareb hadum sam nakI .nagnukgnil nagned irid nakiauseynem

er gnay nagnukgnil isautkulf 5 iapmas uhus nahaburep aylasim ,iggnit fital 0  nad C

O nanurunep  2 .retil/gm 2 iapmas  

  sinej sam nakI .0291 nuhat ratikes arahilepid ialum aisenodnI id saM nakI

 ini nakI .sam naki sinej aparebeb iskeles lisah nakapurem ayalajaM nad netnuP

 ikilimem kadit  tapad atres aynnanurutek ignudnilem nad tawarem kutnu irulan

051 aratna naiggnitek nagned tapmet adap kiab nagned hubmut -  retem 0001

.)1102 ,ytradnuS nad uatnaM( tual naakumrep sataid  
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1.2 3.   nakaM naasaibeK nad nakaP  

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

 sinej nakirebid tapad naikimed nagneD .nakap sinej alages nakamep aynitra

gnarek ,licek naki aynlasim ,magarakenareb gnay nakap –  sinej uata nagnarek

hubmut – gnadu halada iok naki kana amatu nakaP .nahubmut –  kiner gnadu

 itrepes nhpaD ai   tapad akerem aynnadab nahubmutrep nagned nalajeS .ps

kitnej ,ria aggnares nakamem – tumul uata kumayn kitnej –  lepmenem gnay tumul

 anraw taz nakutnebmep ihuragnepmem naka iok naki nakaP .namanat adap

anrawreb gnay iok naki hubuT .aynhubut - a nakbabesid inraw  anraw taz aynad

 .)harem( nutnasata ,)gninuk( nitur ,)aggnij( netorak nemgip taz :nial aratna gnay  

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

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

avral   .tadap ulalret gnay halmuj anerak lassam naitamek hagecnem kutnu

 malok aud malad ek ada gnay avral igabmem nagned nakukalid nagnarajneP

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

atnaid ayniracnem nakhab nad aynnakap ilanegnem  ,malok rasadid rupmul ar

 nagrO .majat tagnas gnay namuicnep nagro iaynupmem iok naki anerak

 nad irik naigab adap katelret gnay simuk gnasap aud apureb ini namuicnep

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

padnem kutnu rupmul  narukureb iok naki tuluM .nakhutubid gnay nakap nakta

 riA .)lanimret( gnocnom gnujuid aynkateL .naklubmesid tapad nad raseb pukuc

 amasreb –  gnusgnal licek gnay nakaP .tulum aggnor ikusamem nakap amas

gnipek haletes gnasni tawel naletid ria nad naletid – ipek  pareynem gnasni gn

 awabid nakap nagnokgnorek maladek kusam nakap ,ria id tapadret gnay negisko

 .hubut gnajnap x5 ratikes ayngnajnap gnay susu ek gnusgnal  

 

 



8 
 

2.2  gnohaniB  ( ailofidroc aredernA ) 

igolofroM nad isakifisalK 1.2.2  

  gnohanib namanat isakifisalK (A  . ailofidroc ) 2 rabmaG( ) turuneM .   ifianuhK

 )0102( : halada  

 modgniK  )nahubmuT( eatnalP :  

modgnikbuS  )hulubmepreb nahubmuT( atnoiboehcarT :  

isiviD repuS  )ijib naklisahgneM( atyhpotamrepS :  

 isiviD  )agnubreb nahubmuT( atyhpoilongaM :  

 saleK   adispoilongaM : )litokid / aud gnipekreb(  

 saleK buS  eadilemamaH :  

 odrO  selallyhpoyraC :  

 ilimaF  eaecallesaB :  

suneG  aredernA :  

 seisepS   :  ailofidroc aredernA sineetS ).neT(  

 

  

 

 

 

 

 

 

 

 

 

    

 rabmaG 2  . namanaT   gnohaniB ( .A  ailofidroc .)idabirP isatnemukoD( )   
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 namanaT gnajnap rumureb ,ralajnem nahubmut apureb gnohanib  

( lainerep /+ gnajnap iapacnem asib ,) - b rakA .m 5  gnigadreb ,gnapmir kutnebre

ilebmem gnilas ,sirdnilis ,kanul gnataB .kanul  malad naigab ,harem anrawreb ,t

tnebmem gnadak ,sulah naakumrep ,dilos u macames ku  id takelem gnay ibm

 nad narutareb kat kutneb nagned nuad kaitek nuaD .rasak rutsketreb   gnohanib

nuad nakapurem   ,laggnut  nususret ,)elissesbus( kednep tagnas iakgnatreb

eb  kutneb ,uajih anrawreb ,gnilesr  5 gnajnap ,)atadroc( gnutnaj -  3 rabel ,mc 01 - 

 ,mc 7  ,samel sipit nuad naialeh  ,)sutanigreme( kukelreb lakgnap ,gnicnur gnuju

t  asib ,nicil naakumrep ,atar ipe amid  .nak  ,nadnat kutnebreb kumejam agnuB

,gnajnap iakgnatreb  merk anrawreb atokham ,nuad kaitek id lucnum  hitupek -

 amil halmujreb nahitup  ialeh gnajnap ,natakelreb kadit ialeh 5,0 atokham -  ,mc 1

 .murah uabreb ekreb gnires hibel numan ,)ijib( fitareneg nakaynabreP  gnabm

 uata alem fitategev araces nakaibgnabmekid ayngnapmir raka iul  002 ,suM( 8). 

.2.2 narabeyneP nad tatibaH 2  

b namanaT ubmut gnohani  gnaro aynmumU .ralajnem nad tabmarem h

 aynnakraibmem uata natabmar gnaponep irebid nagned top malad id mananem

 ,kiab gnay nagnukgnil isidnok malaD .alogrep uata ragap adap ralajnem

.retem 7 aggnih hubmut asib gnohanib  ( gnohanib namanaT .A  ailofidroc  )

ilimaf malad kusamret  utas halas nakapurem eaecallesaB   gnay tabo namanat

iaynupmem  ,itiletid kutnu naped ek raseb isnetop  hisam ini namanat irad anerak  

iagabes ilagid ulrep gnay kaynab  akamraf otif nahab . L  kiab gnay nagnukgni

ib namanat hubmut tapmet kutnu babmel kaga nad hudet tapmet halada gnohan  ,

 iggnit ulalret kadit irahatam ayahac takgnit anamid ionaM(  orttilaB nad )9002 , . 

( gnohanib namanaT A. ailofidroc namanat halada )   gnay laisnetop tabo

inej iagabreb isatagnem tapad  lasareb ini namanaT .tikaynep s  aniC naratad irad

ehD halada aynlasa aman nagned  tubesid sirggnI id ,ihc nahs gn eniv ariedam  .

 minoniS  silicarg aitaluagnissuoB  .sreiM ailofidroc aitluagnissuoB   aitluagnissuoB
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 .sediollessab ( gnohanib namanaT A  . ailofidroc malad kusamret )  ilimaf                              

em eaecallesaB  tabo namanat utas halas nakapur  isnetop iaynupmem gnay

id kutnu naped ek raseb  lasareb ini namanaT .itilet aniC irad   ek rabeynem nad

araggneT aisA  ionaM(  orttilaB nad .)9002 ,  

I iD  namanat aisenodn  gnohanib  lanekid s  gnires gnay alodneg iagabe

 nakanugid s agabe  i  nakidajid gnay tabmarem namanat  id rakgnilem gnay arupag

 sata bmekid ulrep ini tabmarem namanaT .namat nalaj  hibel itiletid nad nakgna

 .huaj irad taisahk nakpakgnugnem kutnu amatureT   gnay fitka nahab

ayngnudnakid  . karaysam id iumetid gnay namalagnep iagabreB  gnohanib ,ta

 naktaafnamid tapad tikaynep nahubmeynep sesorp utnabmem kutnu -  tikaynep

ionaM( tareb  orttilaB nad )9002 , . 

 3.2.2 taafnaM  d K na nagnudna  gnohaniB namanaT  

 araces ,natabognep ainud malad raseb tagnas ini namanat taafnaM

 malaD .tikaynep sinej iagabreb nakhubmeynem tapad gnohanib siripme

 ,gnatab ,raka irad lasareb tapad nakanugid gnay namanat naigab ,natabognep

tek adap lepmenem gnay ibmu nupuam agnub nad ,nuad  ini namanaT .nuad kai

 natubes nagned lanekid  eniV ariedaM  nadiskoitna nagnudnak ikilimem ayacrepid

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

 tapad gnohanib irad kartske nahab nagned kitnusid gnay sukit adap naabocreP

em  hadum kadit nad sukit sativiserga natakgninep ,hubut nahat ayad naktakgnin

 nakanuggnem nagned nakhubmesid tapad gnay tikaynep aparebeB .tikas

 hatnum ,gnutnaj nakakgnebmep ,setebaid ,lajnig nakasurek :halada ini namanat

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

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

 kases ,tilebmes ,harad nanaket nad naraderep naklamronem nad nakracnalem

gnisup ,tareb nawairas ,sapan - it sanap naknurunem ,turep tikas ,gnisup  ,iggn
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 ,itah nakakgnebmep ,nahitupek ,taru masa ,gaam ,nagnudnak nakrubuynem

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

turuneM  002( itawamhcaR 8),  nuad aimikotif gninirks nakukalem halet

 gnohaniB (A. ailofidroC ) nakukalem nagned   gnirek kubres padahret isaresam

n turalep nakanuggnem nagned nuad -  naktapadid lonatem nad anaskeh

 .irista kaynim nad doionavalf ,dionepretirt ninopas apureb aimik nagnudnak

 gnohanib nuad isaresam arac nagned iskartske nakukalem .)9002( inahcoR

ggnem nagned  haletes ,lonate nad tatesa lite ,rete muelortep turalep nakanu

 ,dionavalf nad ninopas ,diolakla nagnudnak nakumetid gnubat iju nakukalid

 nad ninopas ,diolakla awaynes nakumetid TLK araces asisilana adap nakgnades

aleS .dionavalf ihcU( naksalejid aguj uti ni ad ,  nuad malad id awhab )3002

 gnay lonef latot nad tabroksa masa ,nadiskoitna satifitka tapadret gnohanib

.iggnit pukuc  

 4.2.2  gnohaniB namanaT aborkimitnA taZ (A. ailofidroc )  

a. dionavalF  

 gnay ralop awaynes nakapurem dionavalF  adap  tural hadum aynmumu

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

 ,lonef awaynes irad rasebret nagnolog nakapurem dionavalF .)8891,mahkraM(

tafis iaynupmem lonef awaynes  tagnas   fitkefe  kutnu  nahubmutrep tabmahgnem

ruN .rumaj nad iretkab ,suriv awaynes awhab nakhabmanem )2002( namhca -

 halet gnay kaynab nad nadiskoitna tafisreb aynmumu dionavalf awaynes

tabo ukab nahab nenopmok utas halas iagabes nakanugid -  .natabo  

 ,utnetret igoloisif isgnuf aud iklimem aynanurut nad dionavalf awayneS

iagabes utiay   iagabes( tikaynep nagnares isatagnem kutnu aimik nahab

nat igab suriv itna nad )aborkimitna audaP eD helo nakhabmatiD .nama   ,.la te

macamreb iaynupmem dionavalf awhab )9991( -  itna kefe ,utiay kefe macam
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itna ,kiseglana ,tnalumitsonummi ,VIH itna ,romut  adar itna ,gn  itna ,lagnuf   ,eraid

itna  itna ,kiskototapeh  .rotadilosav iagabes nad kimekilgrepih  

b. ninopaS  

s ,)4002( siuoL turuneM  dionepretirt ninopas iagabes nakadebid ninopa

.diorets ninopas nad  tsis irad nususret aynmumu dionepretirt ninopaS  nicnic me

 .anasru uata ananaelo 1 gnudnagnem aynadisokilG - om tinu 6  adirakason

 )asonmaR ,asotkalaG ,asokulG( gnudnagnem ,ninegopas tubesid aynnokilga nad  

 aud uata utas .liskobrak sugug   

5991( nosniboR ),  nakataynem  fitka awaynes nakapurem ninopas

 asub naklubminem gnay tauk gnay naakumrep  adap nad ria malad kocokid akij

em harad les sisilomeh nakbabeynem gnires hadner gnay isartnesnok  .har

orkimitna iagabes ajrekeb ninopas aparebeB  idajnem utnetret ninopas nad ab

eb irad helorepid tapad anerak gnitnep  apareb  kiab gnay lisah nagned nahubmut

isetnis kutnu ukab nahab iagabes nakanugid nad  gnay diorets nomroh s

 nakanugid ulg nakapurem ninopaS .natahesek gnadib malad  tural gnay adisok

 nad ria malad .rete malad tural kadit ipatet ,lonate  

c. diolaklA  

 diolaklA t taz nagnolog nakapurem  .rasebret gnay rednukes nahubmu

s gnudnagnem gnay asab tafisreb awaynes pukacnem diolaklA  hibel uata uta

 mota negortin  diolaklA . nad aisunam igab nucar tafisreb gnires   gnay kaynab

 igoloisif nataigek iaynupmem ugid idaj ,lojnonem gnay ad saul araces nakan  mal

 diolaklA .natabognep gnadib itka sitpo tafisreb ilak gnires ,anrawret aynasaib  ,f

 latsirk kutnebreb nakaynabek sim( nariac apureb gnay tikides aynah ipatet  aynla

)anitokin  obraH( ramak uhus adap r 91,en 69 .)  

 naupmamek ikilimem diolaklA abes  gnay emsinakeM .iretkabitna iag

opmok uggnaggnem arac nagned halada agudid  nakilgoditpep nusuynep nen

 adap aggnihes ,iretkab les   tapad nakbabeynem  nasipal  adap  les gnidnid  iretkab  
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 hutu araces kutnebret kadit nad   les naitamek nakbabeynem  iretkab tubesret  ,

 iretkabitna isgnuf ikilimem nakatakid tapad diolakla aggnihas )5991 ,nosniboR( . 

d. dionepreT  

gro awaynes utas halas nakapurem dionerposi uata dionepreT  gnay kina

mala id rabesret aynah nes nakapurem dionepret awayneS .  nobrakordih away

 nakadebid gnay  litem puorg ,aynnusuynep anerposi nautas halmuj nakrasadreb

negisko mota nad  osniboR( ayntakiid gnay  .)5991 ,n  nakumetid kaynab dionepreT

 malad  iagabes iggnit takgnit nahubmut  murah uab irebmem gnay irista kaynim

ab nad  .agnub nad nahubmut adap sahk u nialeS   tapadret aguj dionepret uti

rumaj malad  nomoref nad tual atarbetrevni ,  dionepret raseb naigabeS .aggnares

umetid  uata adisokilg kutneb malad nak )3991,nosmohT( retse lisokilg . 

kitamora awaynes iagabes nakanugid aynasaib nahubmut irad dionepreT  

abeynem gnay  adap uab nakb  ,sutpylacue irebmep   ,sinam uyak adap asar

 ,hekgnec nub adap gninuk anraw irebmep nad ehaj  nahubmut dionepreT .ag

 aynupmem b itna ,lanoisidart tabo iagabes gnitnep taafnam  nad rumaj itna ,iretka

 nauggnag 3991 ,nosmohT( natahesek ). 

e. iristA kayniM  

nagniraj helo naklisahid gnay litalov awaynes nakapurem irista kayniM  

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

 .naijib aR( agnub kitup nakhab c 02 ,itawamh 07  irista kaynim aynmumu adaP .)

iric iaynupmem -c p paugnem hadum iri  imalagnem hadum ,ramak uhus ada

 nagned iauses murah uab ikilimem ,isisopmoked  ,aynlisahgnep namanat uab

 tural  malad tural kadit nad kinagro turalep malad .)7891 ,rehtneuG( ria  

 iagabes narepreb irista kaynim ,naksalejnem )4002( hazijA iretkabitna  

em aynkutnebret sesorp ugnaggnem arac nagned  les gnidnid uata narbm

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

 iagabes g gnudnagnem aynmumu adap iretkabitna ( liskordih isgnuf sugu -  )HO
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 nad nanuruT .linobrak  d ira   les nagned iskaretnireb lonef  sesorp iulalem iretkab

 isprosda er radak adaP .negordih nataki naktabilem gnay  kutnebret hadn

 nietorp skelpmok reges nad hamel gnay nataki nagned lonef  imalagnem a

 itukiid ,naiarugnep babeynem nad les maladek lonef isartenep piserp nak  isati

 .nietorp isarutaned atres  nietorp isalugaok nakbabeynem lonef iggnit radak adaP

mem les nad  narb .sisil imalagnem  

f. ninaT  

em gnay lonefilop awaynes halada ninaT 005 aratna lukelom tareb ikilim -

itna iagabes narepreb agudid gnay notlad 0003  kutnebmem tapad anerak ,iretkab

dih iskaretni nad nietorp nagned skelpmok  .kibofor  nagnolog nakapurem ninaT

,lonef tafisreb gnay nahubmut fitka awaynes   nad tapes asar iaynupmem

k iaynupmem  araceS .tiluk kamaynem naupmame  aud idajnem igabid ninat aimik

gnolog ret ninat utiay ,na  ninat uata isasnednok  sisilordihret ninat nad niketak

5991,nosniboR(  .)  

 raseb sirag araces ,iretkabitna sativitka ikilimem ninaT msinakem  irad e

iridnes ninat taz  ,iretkab les narbmem kasurem nagned halada   awaynes

 tapad ninat tnegnirtsa m aynes nataki nakutnebmep iskudnigne  skelpmok aw

 tartsbus uata mizne padahret kelpmok nataki utaus nakutnebmep nad aborkim  s

 gnay magol noi padahret ninat yad habmanem tapad iridnes uti ninat satisiskot a  

amayikA(  la te .)1002 ,.   

 turuneM hazijA  )4002( , tkabitna sativitka ire  adap   halada ninat awaynes

 nagned les gnidnid nakturekgnem arac  iretkab  em uata les narbm  iretkab  ,

 uggnaggnem aggnihes aynuggnagret tabikA .iridnes uti les satilibaemrep  

 tapad kadit les ,satilibaemrep ivitka nakukalem aggnihes pudih sat  ahubmutrep  n

naka iretkab les  .itam nakhab uata tabmahret   
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3.2   iretkaB alihpordyh sanomoreA  

3.2 igolofroM nad isakifisalK 1.  

B  iretka ihpordyh sanomoreA la 3 rabmaG(  )  snosbiG nad nanahcuB turunem

 ,)4791(  nakisakifisalkid : tukireb iagabes  

muliF   atyhpotorP :  

salK   seteceymozihcS :  

odrO   eladonomoduesP :  

odrO buS  eaenidomuesP :  

ylimaF   eaecnoirbiV :  

suneG    : sanomoreA  

seisepS   : alihpordyh sanomoreA  

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

7,51 rabel nad mµ 5,1 - ab kusamret ,mµ 8,51  ,litom tafisreb ,fiitagen marg iretk

 iretkab kusamret ,fitatnemref fitadisko ,allegalf ralop utas nagned karegreb

 les taubmep nagro nad nagniraj kasurem gnay iretkab nakapurem nad kiboreana

 .harad 73 halada aynnahubmutrep kutnu mumitpo uhuS  o  C 891 ,atabaK(  .)5  

 

 

 

 

 

 

 

 rabmaG 3  .  iretkaB   .A h alihpordy  .)0102 ,hednayooJ nad muorebA(  

3.2  2. tatibaH  nakaibgnabmekreP nad  

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

 22 aynnahubmutrep igab – 82 o 53 uhus adap ,C o  aynnahubmutrep C  .tabmahret
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 suneG  sanomoreA  naadarebek ,rawat nariarep nagnukgnil id tatibah iaynupmem

A alihpordyh .   id kinagro nahab nagnudnak halmuj nagned aynnagnubuh tare

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

 semloH( nignid haradreb  ,.la te  .)6991  

 iretkaB A.  alihpordyh  tapad gnay iretkab utiay boreana fitalukaf tafisreb

 hubmut naka nad )5891 ,atabaK( negisko aynada apnat uata nagned pudih

muidem hurules id rabesret  ini iretkaB .riac muidem adap nakisalukoniid akij  

51 uhus narasik adap hubmut tapad - 03 0 5,5 Hp ,C –  aynnakaibgnabmekreP .9

 idajnem les utas nahalebmep itukiid les nakgnajnamem nagned lauskesa araces

991 ,releehW nad kloV( tinem 01 gnaruk hibel amales les aud .)3  

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

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

 tadap alop atres naki emsilobatem asis uata kinagro nahab isalumuka nad ,iggnit

nit natadapek nagned narabenep adahret fitisop isalerokreb naka igg  p

teruahC( aynnakaibgnabmekrep  et al., .)1002   

3.2  iretkaB satinegotaP 3. alihpordyh .A  

 gnay emsinagroorkim halada naki irad iretkab tikaynep babeyneP

alib negotap idajnem naka anamid nanakam asis irad iridret aynnenopmok   idajret

 asis atres ,isulop ,kadadnem uhus nakianek aynada utiay nagnukgnil nahaburep

.)9891 ,inaytsarpuS( lanomroh sserts uata nanakam  

 nanakirep kudorp naatnimrep ihunemem kutnu ,)0102( asoidnarG turuneM

naparenep ,takgninem suret gnay  didub isakifisnetni  .nakradnihid tapad kadit aya

tapad ayadidub isakifisnetni ,numaN  minem tikaynep kapmad iagabreb naklub , 

utas halaS  halada tikaynep babeynep  naridahek  iretkab  negotap   utiay  .A

alihpordyh nakbabeynem ini iretkaB .   )aimecitpeS sanomoreA elitoM( tikaynep

ep uata gnareynem ini iretkaB .harem kacreb tikayn   rawat ria naki sinej iagabreb

( ,obmud elel itrepes sunipeirag sairalC ( sam naki ,) oiprac .C  imarug ,)
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( ymaruog sumenorhpsO ( halag gnadu nad ) iigrebnesor muihcarborcaM nad )  

 nagned tikaynep habaw naklubminem tapad 08( iggnit naitamek takgnit -  )%001

1 utkaw malad -2 .uggnim  

3.2  iretkaB iskefnI 4. alihpordyh .A  

 ainedraG turuneM  te al.,  ,)0102(  .A H  alihpordy  marg iretkab nakapurem

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

 .uayap  .A H  alihpordy  aynasaib anerak sinutropo iretkab nagned lanekid

 .naki adap sserts imalagnem gnades naki taas adap halasam naklubminem

 naki utum kasurem nad lassam naitamek nakbabeynem tapad iretkab iskefnI

didubmep igab nakigurem tagnas aggnihes iskefniret gnay .aya  

 alihpordyh .A  nakukalem uluhad hibelret ,iskefni nakukalem mulebes

 nalepmenep  legalf nakanuggnem  malad ek llec tsoh  malad neluriv rotkaF .

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

 aynmumU  sanomorea ap iskefni nakbabeynem  iatresid naki hubut hurules ad

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

 iapmas hineb naitamek naktabikagnem tapad nad iggnit narabenep tadap adap

 .)9991 ,emohS nad emohS( % 09  

kumrep iulalem idajret tapad iretkab iskefnI  narulas ,akul gnay hubut naa

 hulubmep ek kusam naidumek ,gnasni iulalem kusam uata nanakam naanrecnep

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

 ini aynep alajeg naktahilrepmem kadit idaj ,)nagnajnapekreb( netal tafisreb  tik

 nial aratna gnaresid tapad gnay nagrO .naki hubut adap iapmujid halet nupiksem

 ,lajnig ,gnasni 71 ssert 71 s  toto nakhab neelps ,  nad  ini tikaynep motpmiS .gnalut

 tagnignem isairavreb isidnok   ini  helo ihuragnepid  aparebeb 71 ssert   nial aratna

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

 aimeretcab nad aimecitpes  atres 71 ssert   nagned nakisaisosaid gnay 71 ssert  

.)5891 ,atabaK( naki adap  
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 nanhsirkiraH te  la .,  gnay sanomorea iretkab nakataynem )3002(

niid  sisod nagned nakitnuynep edotem iulalem nakukalid sam naki adap nakiskef

01 isartnesnok lµ 001 6 01 isartnesnok ,%01 rasebes satilatrom takgnit lm/ufc 8 

01 isartnesnok adap nad % 05 kaynabes satilatrom lm/ufc 01   satilatrom lm/ufc

p adap %09 utiay raseb tagnas  .irah 01 amales isabukni edoire  

 
nakI adaP numI metsiS   4.2  

,)2002( niddufilA turuneM   diofmil nagniraj ,gnadu nagned aynlah itrepeS

 .dioleimofmil nagniraj iagabes tubesid dioleim nagniraj nagned utaynem naki

 .naped lajnig nad sumit ,afmil halada ayndioleimofmil nagniraj tsoelet naki adaP

es isalupop tapadret naki adap ,gnadu nagned adebreB leS .T les nad B l -  ini les

 .laromuh nupuam relules kiab satinumi nopser malad narepreb tagnas  

 R laromuh rotkaf nad nopse  naki adap   ,nirefsnart ,idobitna nial aratna

C nietorp ,norefretni - pes relules rotkaf nad nopser ,fitkaer nad gaforkam les itre  

llik les leS .re nanahatrep tapadret ,uti nia  iwaimik nad kinakem   kisis ,tiluk itrepes

 hubut naakumrep adap sukum nad uti niales ,naki  ala nakapurem aguj gnasni  t

eb gnay naki hubut nanahatrep non tafisr -  nakapurem laromuh nopseR .kifiseps

kifiseps tafisreb gnay nopser   lanekid gnay isnatsbus utauses helo nakukalid

non tafisreb naki relules nopser nakgnades ,nilubolgonumi uata idobitna iagabes -

“ helo nakukalid kifiseps ytinumi detaidem llec .)2002 , niddufilA( ”  

 
5.2    napudihsululeK  nakI adap  

 naitilenep rihka adap pudih gnay naki halmuj halada napudihsululeK

p arac nupada ,naitilenep lawaid naki halmuj nagned nakgnidnabid  nagnutihgne

 sumur nupadA .naitilenep rihka adap nakukalid sam naki )RS( napudihsululek

napudihsululek  ( etaR lavivruS turunem )  )3991( idnefE   malad )3102( anilraM  ,

:tukireb iagabes  
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%001  

 
 :nagnareteK  

 .)%( ijU naweh pudih nagnusgnaleK = RS  

 .)roke( naitilenep rihka adap iju naki halmuJ = tN  

.)roke( naitilenep lawa adap iju naki halmuJ = oN  

 
6.2      alajeG  igolotaP sinilK  nakI adap  

 dihkuaT la te ., alajeg aparebeb nakujnunem ,)4002( -  lubmit gnay alajeg

nad sam naki adap  a : iretkab iskefniret gnay iok  )sukum( ridnel iskudorp )

 ayntujnales ,negotap naridahek padahret sigoloisif nopser iagabes hibelreb

 ridnel iskudorp hes sitsard nurunem b ,tasak asaret naki hubut aggni  gnasni )

 halada aynranebes( talkoc uata hitup kacreb tapadret nad tacup anrawreb

les naitamek -  sipireg ,kasur idajnem ayntujnales ,)gnasni asorken uata gnasni les

submem aynrihka nad gnasni sipat gnuju adap  idajret sipoksorkim araceS .ku

 suires gnay nagniraj nakasurek aynada c ,tareb gnay les naitamek atres  )

 piris gnuju nad lakgnap ratikesid )igaromeh( naharadnep  hubut naakumrep atres

e ,hupelem tiluk aynada )d ,aynnial dajnem ayntujnales tacup anrawreb itah ) i 

f ,kasur .tacup anrawreb )roiretsop nad roiretna( lajnig )  

 adap sisorken isufid isasiretkarak irad tahilid tapad iskefni metsiS

nataum adap aguj ada nad malad nagro aparebeb -  adap ninalem nataum

rem lajnig nad gnubmal adap ,lanretni araceS .harad egaforkam  nagro nakapu

 nauajihek anrawreb nad tacup idajnem tapad gnubmaL .tuka aimecitpes iskefni

nagrO .hupar nad kakgneb idajnem naka lajnig nakgnades -  tubesret nagro

 aynlarutkurts satirgetni nagnalihek nad iretkab adap kiskot helo gnaresid aynapur

1002 ,onairpiC( .)  
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3 NAITILENEP EDOTEM NAD IRETAM .  

 

 1.3  M ireta  naitileneP  

 1.1.3  naitileneP talA  

A  tal  aynisgnuf atreseb ad nakanugid gnay  adap nakijasid naitilenep mal

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

oviv . 

.1 lebaT  P talA ene il nait  E naktapadneM kutnu  kartsk  S  arace V nI orti . 
 

oN  talA  isgnuF  
1. kitilanA nagnabmiT  nahab gnabminem kutnu tala iagabeS  
2. etalP toH   sanamep tala iagabeS  
3. moksaB    nahab tapmet iagabeS  
4. gnitnuG  nahab gnotomep tala iagabeS  
5. ssalG rekaeB  agabeS isaresam sesorp malad nahab tapmet i  
6. rukU saleG  ala iagabeS t natural nahab rukugnem malad  
7. gnoroC  natural nagnaunep utnabmep tala iagabeS  
8. napmaN  htabretaw sesorp malad nahab tapmet iagabeS  
9. rednelB   kutnu tala iagabeS nem naksulahg  nahab  
01 . S alutap  natural naknegomohgnem kutnu tala iagabeS  
11 . xetroV  natural naknegomohgnem kutnu tala iagabeS  
.21  lotoB  L2  isaresam kutnu hadaw iagabeS  
.31  htabretaW  sanamep tala iagabeS  
.41  rotaropave yratoR  tske naktapadnem kutnu tala iagabeS  kar  

 

 lebaT 2. A  tal P  naitilene K ijU kutnu napudihsulule  S  arace V nI ovi  
 

oN  talA  isgnuF  
.1  muiraukA  haub 51   ria hadaw iagabeS  
.2   utaB nad rotareA

isareA  
negisko lisahgnep utnab tala iagabeS  

.3  rotareA gnaleS  isarea utnab tala iagabeS  

.4  gniraJ  imem kutnu tala iagabeS iju naki nakhadn  

.5  retemomreT  uhus rukugnem kutnu tala iagabeS  

.6  reteM Hp  aidem ria Hp rukugnem kutnu tala iagabeS  

.7  reteM OD   negisko nagnudnak rukugnem kutnu tala iagabeS
turalret  

.8  riA gnaleS   tala iagabeS ria nakrulaynem  

.9  tes oitceS  la iagabeS  hadeb ta  
.01  mliF lotoB   hadaw iagabeS ria lepmas  
.11  nofiS gnaleS  agabeS  kutnu tala i nofiynem  

 

 



12  

 

 

 2.1.3   nahaB naitileneP  

B naha  ni naitilenep malad nakanugid gnay aynisgnuf atreseb  nakijasid i

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

oviv ni . 

 .3 lebaT P nahaB  naitilene E naktapadneM kutnu  kartsk  S  arace V nI orti . 
 

oN  talA  isgnuF  
.1   gnohaniB ailofidroc aredernA  nalumitsonummi nahab iagabeS  

2. lebaL satreK  adnanep iagabeS  
3. gniraS satreK  iraynem kutnu nahab iagabeS  gn

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

 

 lebaT 4. nahaB  P  naitilene K ijU kutnu napudihsulule  S  arace V nI ovi  
 

oN  talA  isgnuF  
.1  ( ioK nakI oiprac sunirpyC ) iju naweh iagabeS  
.2   iretkaB lihpordyh sanomoreA a naiskefnignep nahab iagabeS  
.3  aideM riA  iju naweh pudih aidem iagabeS  
.4  nakI nakaP  iju naki isirtun iagabeS  
.5  sedaukA  lawa isasilirets nahab iagabeS  
.6  gnohaniB kartskE  ahab iagabeS itsonummi n nalum  

 
 

 2.3   naitileneP edoteM  

lada ini naitilenep malad nakanugid gnay edoteM  ,latnemirepske edotem ha

 itilenep naknikgnumem gnay naitilenep edotem nakapurem ini edotem

ika itilenem nad lebairav isalupinamem .ayntab   ,)1102( ojdomtA turuneM

enep  babes nagnubuh itilenem gnay naitilenep utaus halada nemirepske naitil

 kopmolek )hibel( utas adap lebairav )hibel( utas nakisalupinamem nagned tabika

 kadit gnay nial kopmolek nagned aynnakgnidnabmem nad nemirepske

.isalupinam imalagnem  
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ad naitilenep edoteM sinilk alajeg asilanagnem mal  m nakanuggnem  edote

 utiay fitpirksed notraH turunem  ,)9002( o  edotem nakapurem fitpirksed naitilenep

 iauses kejbo isaterpretnignem nad nakrabmaggnem ahasureb gnay naitilenep

 .aynada apa nagned  naanuggneP lenep ,fitpirksed edotem  naknikgnumem naiti

 nakgnabmegnem ,sisetopih ijugnem ,lebairav ratna nagnubuh nakukalem kutnu

 .lasrevinu satidilav ikilimem gnay iroet nakgnabmegnem nad ,isasilareneg  nialeS

irksed naitilenep ,uti naitilenep nakapurem aguj fitp  nagned nakukalid gnay  

upmugnep  gnay sisetopih uata naitilenep naaynatrep tahilem kutnu atad nal

gnarakes naidajek nad naadaek nagned natiakreb . 

 
3.3  naitileneP nagnacnaR  

 halada ini naitilenep malad nakanugid gnay naitilenep nagnacnaR

rep kutnu nakanugid LAR .)LAR( pakgneL kacA nagnacnaR  gnay naaboc

 ,negomoh uata magares gnay naabocrep tapmet uata aidem iaynupmem

 nad acak hamur ,muirotarobal naabocrep kutnu nakanugid kaynab LAR aggnihes

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

d gnay nopser adap ihuragnepmem .)0002 ,idapusortsaS( itamai  

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

ek -    j  

3 nagned naitilenep rotkaf utas irad iridret ini naitileneP   nad naukalrep 2 

lortnok  )evitagen nad fitisop lortnok(   gnay naukalreP .nagnalu ilak 3 nagned

Y ji  τ + μ = i ε + ji  
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brep halada nakirebid iok naki padahret gnohanib natural sisod naade  (C  . oiprac  )

 iskefniret gnay A. alihpordyh ep iagabeS . 8 narukureb iok naki ,naukalr -11  mc

 iretkab iskefniret hadus gnay A. alihpordyh .  nakanugrepid gnay nagnalU

aynabes naukalrep paites kutnu ilak 3 k , natapmeneP ayn   kaca araces nakukalid

tilenep haned nagned es nai 4 rabmaG adap itrep . 

 

4 rabmaG . .naitileneP haneD  

: nagnareteK  

A  d naukalreP = 002 gnohanib kartske sisod nagne  mpp  

B  mpp 004 gnohanib kartske sisod nagned naukalreP =  

C   = ske sisod nagned naukalreP 6 gnohanib kart mpp 00  

K-   lortnoK = fitagen  )naukalrep irebid apnat lortnoK(  

K+    fitisop lortnoK =  iretkab iskefniid aynah lortnoK( alihpordyh .A ) 

3 ,2 ,1   nagnalU =  

 
 4.3  naitileneP rudesorP  

.4.3 1  eP napaisr  naitileneP  

.a   nataubmeP E kartsk  nuaD  B gnohani  (A. ailofidroc )  

 nuaD gnohanib  )ailofidroc.A(  lorepid  irad he id tapmet iagabreb   atok

 rumiT awaJ ,gnalaM .gk 2 kaynabes  nignaid arac nagned nakgnirekid nuaD -

1K - 

3K + 

2K - 

2B  

C2 

A1 

1B  A3 

C3 

C1 3B  A2 2K + 

1K + 

3K - 
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gnirek iapmas naknigna   idajnem iapmas rednelbid gnirek haletes ,irah 5 amales

.kubub  

am araces nakukalid kartske nataubmeP  nakturalem arac nagned isares

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

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

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

es  nagned isaropaveid tartliF .sapma nad tartlif helorepid aggnih  rotaropave yrator

 naktujnalid naidumeK .gnohanib nuad latnek kartske helorepid aggnihes

( ria sagnanep nagned kartske natakemep retaw  htab  uhus nagned ) 05 0  iapmas C

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

      .b nauluhadneP ijU  

  nautneneP D  siso E kartsk  gnohaniB nuaD  ( .A ailofidroc )  

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

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

(C. oiprac  gnay sisod nagned muirauka malad nakkusamid ,roke 01 kaynabes )

 malad %05 iapacnem naki naitamek iapmas nakukalid namadnereP .adebreb

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

008 sisod adap amatrep idajret   gnay sisod nakismusaid aggnihes mpp

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

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

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

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

 numI nopseR  ( iok nakI C  . oiprac  kartskE padahreT )  gnohaniB

( ailofidroc.A ) 

( iok nakI C. oiprac 8 naruku nagned ) -11  1 amales nakisatpadaid mc

id naidumek ,uggnim akukal  gnohanib nuad kartske nairebmep n  iagabes

y adebreb gnay sisod nagned namadnerep arac nagned nalumitsonummi  utia
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002  nad 004 , 6 mpp 00 utnu nakanugid gnay ria emuloV .  namadnerep aidem k

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

agned namadnereP .nakutnetid gnay sisod nagned iauses rasak kartske n  

ailofidroc.A  sisod nagned  5 adebreb gnay  , 50, 005 0051 ,  tinem   nakrasadreb

nauluhadnep naitilenep . namadnerep mulebeS  ( iok nakI C. oiprac  )  libma id

  .aynharad 4 isatpada sesorp naidumeK  8  kutnu igal aynharad libma id nad maj

 adap tisokuel nakianek iuhategnem ( iok nakI C. oiprac  .)  ini numi nopser ijU

kukalid aktapadnem kutnu nagnalugnep ilak 2 na  nopser iju kiabret utkaw n

numi  . el halmuj halada ini numi nopser iju irad naktapadid gnay lisaH  tisoku

.tinem 05 namadnerep utkaw adap kiabret  

  nautneneP natadapek   iretkab .A ihpordyh al   

 iretkaB .A ihpordyh al   adebreb gnay natadapek nagned 01  ,6 01 7  , 01 8 lm/les  .

M gnisa - tadapek gnisam 01 malad ek nakturalid iretkab na  ( iok nakI .ria retil C. 

oiprac aynabes )  natadapek nagned muirauka malad nakkusamid ,roke 01 k

 iapacnem naki naitamek iapmas nakukalid namadnereP .adebreb gnay iretkab

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

 natadapek adap ilak amatrep idajret %05 iapmas 01 8  nihes  nakismusaid agg

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

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

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

c.  eP narecnegn   iretkab A. hpordyh i al  

 iretkaB A. ordyh  alihp  irad helorepid  adnauJ anitnaraK ialaB  nagned

01 natadapek 9  .   hawab id halada iju malad iakapid kiab gnay iretkaB 01  8

 nakukalid surah tubesret iretkab natadapek naktapadnem kutnu aggnihes

cuppaC turunem sumur nakanuggnem nagned narecnegnep nagnutihrep  oni

: tukireb iagabes ,)8891(  

 N  . 1 V1   N =  2 V . 2 
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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  naarahilemep hadaw malad ria aidem emuloV : naki  

 
      .d tala napaisreP  

 muirauka naicucneP  

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

nial - )nial  

 )mc 03x03x03 muirauka naruku( muirauka adap ria naisigneP  

 
       .e iju naweh napaisreP  

 utiay nakanugid gnay iju naweH k nakI ( io .C  oiprac 8 naruku nagned ) -11 

 kaynabes mc gnisam kutnu roke 01 - hakgnal tukireB .muirauka gnisam -  hakgnal

: iju naweh napaisrep malad  

 gnisaM - kaynabes nagned ria isiid muirauka gnisam  15 retil  

  naki mulebeS iok  ka malad nakkusamid pid uluhad hibelret muirau gnasa  

turalret negisko nagnudnak naktakgninem kutnu isarea  

 gnisaM - ka gnisam iok naki roke 01 irebid muirau  

 
 2.4.3  naitileneP naanaskaleP  

.a  rasaK kartskE nairebmeP naukalreP  

( iok nakI .C  oiprac  ) ( nakisatpadaid isasitamilka  aideM .uggnim 1 amales )

ulebes )ria(  id halet nakanugid m tnemtaert   1 nairebmep nagned uluhad hibelret

gnisam malad nirolhc lm -  muirauka gnisam ( retil 01 )  iagabes irah 1 amales ,

narotok nad iretkab irad muirauka nakhisrebmem nad natkefnised -  gnay narotok
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aN lm 2 nakirebid naidumeK .lepmenem - iht  kiskot nakgnalihgnem kutnu tafluso

.irah 1 amales nirolhc naukalrep kefe irad  

 nad hisreb ria nakanuggnem nakhisrebid muirauka ,ayntujnales hakgnaL

irah 1 amales nakmaidid  rotarea irebid nad  .nakanugid kutnu pais muirauka ,

 nakukalid haleteS tnemtaert nisam , g- nisam 1 kaynabes ria isiid muirauka g 0 retil  .

 nakukalid naidumeK gnohanib nuad kartske nairebmep  ( .A ailofidroc )    nagned

k nagned namadnerep arac 004 ,mpp 002 utiay adebreb gnay isartnesno   mpp

 nad 006  i ,tinem 05 amales madnerid haleteS .tinem 05 amales mpp  iju nak

 nakhadnipid ek   muirauka  gnay  ria isireb .hisreb  

.b   iretkaB naiskefnigneP alihpordyh .A  

 kartske namadnerep haletes maj 42 lamiskam nakukalid naiskefnigneP

 iretkab nakanuggnem naiskefnigneP .audek gnay  alihpordyh .A  edotem nagned

uirauka adap namadnerep  natadapek nagned maj 42 amales adebreb gnay m

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

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

.retil 9,9 kaynabes rawat   

 ,ayntujnaleS 021  i roke iok nak   malad nakkusamid  haub 4 muirauka   gnay

 A naaukalrep nakrasadreb hasipret 002(  ,)mpp 004( B,)mpp ( C 6  lortnoK ,)mpp 00

fitisop   gnay irebid halet   iretkab  alihpordyh .A  maj 42 amales madnerid nad

alajeg nakkujnunem naki iapmas - anekret alajeg  A  . lihpordyh  a  hubut anraw(

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

 muirauka ek nakhadnipid naki ,iskefniid  amales itamaid nad hisreb ria isireb gnay

.irah 41  

.c  napudihsululeK ijU   nakI  ioK (C. oiprac ) 

 haleteS skefnignep nakukalid iaseles  iretkab nai alihpordyh .A  naki ,

 libmaid  51 ria isireb gnay mc 03x03x03 narukureb muirauka 51 ek hadnipid nad

 .maj 42 amales rotarea irebid nad ria isiid halet muirauka aynmulebes ,retil
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id nakirebid gnay naukalrep nakrasadreb adnat irebid naidumek muiraukA  anam

K ,)3,2,1( C ,)3,2,1( B ,)3,2,1( A tapadret - K ,)3,2,1( +  natamagneP .)3,2,1(

 nakukalid gnay natamagneP .naarahilemep asam irah 41 amales nakukalid

 .naarahilemep asam amales itam naki halmuj nad naki sinilk alajeg itupilem

kalid ria satilauk narukugneP aites naku  nakgnades ,irah eros nad igap p

 satilauk narukugnep nakukalid haletes irahes ilak 2 nakukalid nakap nairebmep

p nad ria ilakes irah 2 paites nakukalid ria naitnagre   isi id nad nofisid arac nagned

.urab ria nagned ilabmek  

 
 5.3  P ijU retemara  

.5.3 1 amatU retemaraP  

 retemaraP  utiay itamaid gnay amatu  uata pudih nagnusgnalek  lavivruS

etaR   )RS(  iretkab nagned iskefni id haletes A. lihpordyh a  asam irah 41 amales

 .mc 03x03x03 narukureb gnay muirauka malad id naarahilemep sumuR  RS  

 )3991( idnefE turunem alad m tukireb iagabes ,)3102( anilraM  :  

 

 

 :nagnareteK  

 .)%( ijU naweh pudih nagnusgnaleK = RS  

 .)roke( naitilenep rihka adap iju naki halmuJ = tN  

.)roke( naitilenep lawa adap iju naki halmuJ = oN  

.5.3  2  gnajnuneP retemaraP  

itilenep malad gnajnunep retemaraP ria satilauk halada ini na   alajeg nad

naki sinilk  .  ,uhus itupilem rukuid gnay retemarap ,ria satilauk narukugnep adaP

: anamid ,turalret negisko nad Hp  

 retemomret nakanuggnem rukuid gnay uhuS  
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 retem Hp nakanuggnem rukuid gnay ria Hp  

 egiskO et n r  tural id gnay etem OD nakanuggnem ruku r 

 eros nad igap utkaw irah paites nakukalid ria satilauk narukugneP  

 
 6.3   ataD sisilanA  

 nagned kitsitats araces sisilana nakukalid helorepid gnay ataD

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

gnay nagnacnar   inI .)LAR( pakgneL kacA nagnacnaR utiay nakanugrepid

 padahret )sabeb lebairav( naukalrep huragnep iuhategnem kutnu nakukalid

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

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

 nagnubuh iuhategnem kutnU .naukalrep aud ratna naadebrep nakutnenem kutnu

 nagned naukalrep aratna  adap nagniraj nakasurek halmuj nad sinilk alajeg

fitatitnauk araces toto igolotapotsih  gnay lanogohtro laimonylop iju nakanugid ,

.kiabret naukalrep huragnep ianegnem nagnaretek nakirebmem  

 



 .4 AHABMEP NAD LISAH NAS  

 

4 1.   napudihsululeK  

H ep naitilenep lisa  gnohanib nuad rasak kartske nairebm ( ailofidroc .A )  ek

 malad gnisam - muirauka gnisam  b gnay sisod nagned                 iok naki padahret adebre

( oiprac .C )  nagned 8 naruku - 11   gnay mc id  iretkab iskefni .A  alihpordyh   adap

gnisam -  naklisahgnem naukalrep gnisam  atar lisah –  atar  esatnesrep

adebreb gnay napudihsululek  irah 41 haletes  naarahilemep asam  itrepes ,  gnay

5 lebaT adap tahilret  .  

 lebaT 5  ataD .  ataR – r  ata ioK nakI napudihsululeK  (  .C oiprac ) gnay  di  iskefni
 iretkaB .A  alihpordyh  nesreP malad . 

 

 

T  tahilid tapad sata id leba nutihrep lisah  iok naki napudihsululek atad nag

( oiprac .C ) gnisam adap -  utiay naukalrep gnisam ( lortnok -  nagned )  atar –  atar

 atar nagned )+( lortnok ,%66,69 – 33,35 atar  ,%  002( A naukalrep  nagned )mpp

atar -  atar atar nagned )mpp 004( B naukalreP ,%001 -  C naukalrep ,%66,69 atar

atar nagned )mpp 006( - %33,38 atar  . n tahilid tapad tubesret lisah iraD  atar iali – 

atar  ululek irad iggnit hibel )mpp 002( A naukalrep adap napudihs   atar ialin – tar  a

( lortnok adap napudihsululek -  ) . id ayntujnaleS  ,magar kidis nagnutihrep nakukal

huragnep iuhategnem kutnu   padahret gnohanib nuad rasak kartske nairebmep

naukalreP  

nagnalU  

latoT  ataR - atar  DS  1 2 3 

)mpp 002( A  001  001  001  003  001  0 

)mpp 004( B  001  09  001  092  66.69  77.5  

)mpp 006( C  001  07  08  052  33.38  72.51  

+K  04  05  07  061  33.35  72.51  

K- 001  09  001  092  66.69  7.5 7 
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 .napudihsululek  nagnutihrep iraD agar kidis naktapadid iok naki napudihsululek m  

s 6 lebaT adap aretret gnay itrepe . 

lebaT  6  . diS  napudihsululeK magaR ki ( ioK nakI  .C oiprac ) gnay  d  iretkaB iskefnii
alihpordyh .A  nesreP malad . 

 

 kidiS
R maga  bd  KJ  

TK  gnutiH F  %5F  %1F  

naukalrep  3 76.660,4  65.5531  448.01 * 58.8  94.72  
kacA  8 000,1 00.  521 00.       
latoT  11  76.660,5    

* adebreB :  atayN  

nakrasadreB  M .6 lebaT nakkujnune  awhab   %5 F > gnutih F < nad   ,%1 F

d tapad aggnihes nakataki  huragnep   gnohanib nuad rasak kartske sisod aratna

iok naki napudihsululek iuhategnem kutnu nakirebid gnay   adap  gnisam - gnisam  

naukalrep  adebreb halada   .atayn u uti anerak helO uhategnem kutn  takgnit i

 naadebrep  huragnep gnisam irad - akam naukalrep gnisam  U nakukalid  adeB ij

nad %5 farat adap )TNB( licekreT atayN  tapad TNB iju lisaH .%1 farat   tahilid

 lebaT adap 7  .  

 lebaT 7. D TNB ijU lisaH siso  gnohaniB nuaD rasaK kartskE  ( ailofidroc .A ) 
t iok nakI napudihsululeK padahre   ( .C  oiprac  ). 

 

 atareR
naukalreP  +K = 33.35  C= 33.38  B= 66.69  A= 001  isatoN  

+K = 33.35  - - - - a 
C= 33.38  03  * - - - b 
B= 66.69  33.34  * 33.31  sn  - - b 

A= 001  66.64  * 66.61  sn  33.3  sn  - b 
 

akrasadreB iuhatekid tapad sata id isaton n   naukalrep awhab  +K

 nakkujnunem  lisah isaton apureb  a  , C naukalrep A nad B ,   lisah nakkujnunem

 amas gnay  apureb b isaton  C naukalrep itrareb gnay A ,B ,   lisah nakirebmem

 nagned nakgnidnabid adebreb gnay K naukalrep +. nakrasadreB   lisah

,TNB iju nagnutihrep  ke nairebmep nopser iuhategnem kutnu s  nuad rasak kart
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 x3862.0 + 333.55 = y - x4000.0 2  
3557.0 = ²R  

0

02

04

06

08

001

021

0 002 004 006

)
% ( napudihsululeK esatnesreP

 

)mpp( gnohaniB kartskE sisoD  

gnohanib  sululek padahret iok naki napudih   iju nakukalid lanogohtro laimonylop  

jnutid gnay  naku 5 rabmaG adap  .  

 

 

 

 

   

 

 

 

 

 

 

 
 rabmaG 5 ( ioK nakI napudihsululeK kifarG . oiprac .C .)   

kifarg nakrasadreB   id  sisod aratna nagnubuh lisah naktapadid ,sata

naki napudihsululek esatnesrep nagned gnohanib nuad rasak kartske  iok   halada

kitardauk , 1 lamitpo sisod nagned 54   533 lamiskam sisod nad mpp mpp    nad

 ikilimem  naamasrep  x3862.0 + 333.55 = y - x4000.0 2 d feok nagne  neisi

 isanimretid  rasebes R( 2 .0 = ) 3557   adap iok naki napudihsululek %57 aynitra

 gnay naukalep sisod naadebrep helo ihuragnepid nakukalid halet gnay naitilenep

 naukalrep utiay naknugid  A  ,mpp 002 sisod nagned  sisod nagned B naukalrep

mpp 004   nad  sisod nagned C naukalrep  adap iok naki napudihsululeK  .mpp 006

 iggnit pukuc gnay isalerok nakirebmem adebreb gnay sisod nagned naitilenep

 anerak  ialin utiay 1 itakednem ²R  .%57 uata 3557.0  nakkujnunem sataid kifarG  

jret iok naki napudihsululek natakgninep ialum ida   lortnok adap mpp 0 sisod irad

 fitisop iapmas  541 lamitpo sisod  mpp   adap iapmas igal takgninem naidumek

lamitpO kitiT  
1( 54 8, 6.2) 

 

kitiT  lamiskaM  
( 533 3.001, ) 
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mpp 533 lamiskam sisod  gnohanib nuad rasak kartske malad nakbabesid ini laH .

fitka awaynes gnudnagnem  valf o dion  etkabitna iagabes narepreb gnay  nad ir

nalumitsonummi  iok naki napudihsululek naktakgninem tapad gnay  iauseS .

 tapadnep nagned 002( itawamhcaR 8)  tapadret gnohanib nuad maladid awhab ,

k nagnudnak ionavalf apureb aimi d  . audaP eD  .la te , )9991(   ,nakhabmanem

 iagabes kefe iaynupmem dionovalf aborkimitna tafisreb niales nalumitsonummi . 

 iok naki napudihsululek mpp 533 lamiskam sisod adaP  imalagnem suret

 .mpp 006 sisod adap iapmas nanurunep anerak ini laH   nuad rasak kartske malad

( gnohanib ofidroc .A ail ) fitka awaynes nagnudnak tapadret  gnay  isgnuf ikilimem  

 ynadamaR tapadnep iauses ini laH .roserpusonummi iagabes la te .,  ,)2102(

mi  tapad roserpusonum ahgnem numi sativitka nakenem nad tabm . 

 
2.4  ioK nakI sinilK alajeG  ( .C   oiprac ) 

 alajeg natamagneP  naki adap nakukalid sinilk iok   naiskefnignep haletes

 nagned  nakanuggnem  iretkab alihpordyh .A  nagned  01 natadapek 7  amales  asam

naarahilemep  irah 41  nuad rasak kartske nagned madnerid aynmulebes gnay ,

gnohanib  nakaregrep itupilem nakukalid gnay natamagneP .  ,naki adap gnanereb

nay kisif nakasurek nad nakirebid gnay nanakam padahret nopser  nikgnum g

iskefniret anerak lubmit   iretkab alihpordyh .A . 

H  naki ,naitilenep lisa +( lortnok nad naukalrep adap  )  iskefniret halet gnay

 nagnabmiesek nagnalihek tahilret aki nagned iadnatid  gnabmies kadit gnanereb n

karegreb kadit gnurednec nad em gnanereb gnay naki iapmujid aguj gnireS .  ujun

.tacup kaga idajnem habureb hubut anraw atres ,ria naakumrep ek   nakgnadeS

( lortnok adap naki -  kadit gnay ) naki .naukalrep ireb id  it d  iric nakkujnunem ka – 

iric  reb tahilret nakI .iretkab iskefniid halet gnay naki adap itrepes  lamron gnane

harec aynhubut anraw atres ,fitka karegreb nad  .  tapadnep nagned iauses ini laH

uggnag tabika alajeg halada sinilk alajeg ,)2991( ytawaiviL nad otnairfA  na
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 adap akul itrepes( hubut adap nanialek aynada helo nakkujnutid gnay negotap

 itrepes( naki ukalirep nanialek nad )naharadnep aynada nad kotnor piris ,tiluk

 naakumrep adap adareb ulales tahilret ,aynkopmolek irad irid nakhasimem naki

mel kapmat hubut ,ria .tabmal gnay nakareg nakkujnunem nad ha   irad lisaH

 naki sinilk alajeg natamagnep tahilid tapad iok   lebaT adap 8. 

 lebaT 8. P iok nakI sinilK alajeG natamagne  ( oiprac .C ) 

iraH  naukalreP  sinilK alajeG  

1 

K (-) 
 lamron gnanereb tahilret nad fitka karegreb nakI  
 naki hubut naigab adap nakasurek nakumetid kadiT  
 lamron naki nakam usfaN  
 harec hubut anraW  

)+( K  
  kadit gnurednec nad gnabmies kadit gnanereb nakI

karegreb  
 tacup hubut anraW  
 nakam usfan kadit nakI  

A )mpp 002(  
 fitka kadit naki nakaregreP  
 kaga hubut anraW  tacup  
 nakam usfan kadit nakI  

B )mpp 004(  
 fitka kadit naki nakaregreP  
 tacup kaga hubut anraW  
 nakam usfan kadit nakI  

C )mpp 006(  
 fitka kadit naki nakaregreP  
 tacup kaga hubut anraW  
 nakam usfan kadit nakI  

2 

K (-) 
 gnanereb tahilret nad fitka karegreb nakI  lamron  
 naki hubut naigab adap nakasurek nakumetid kadiT  
 lamron naki nakam usfaN  
 harec hubut anraW  

)+( K  

  kadit gnurednec nad gnabmies kadit gnanereb nakI
karegreb  

 sapulegnem kisiS  
 gnasni id akul tapadreT  
 tacup hubut anraW  
 nakam usfan kadit nakI  

A )mpp 002(  
 fitka kadit naki nakaregreP  
 sapulegnem kisiS  
 tacup kaga hubut anraW  
 nakam usfan kadit nakI  
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 8 lebaT )natujnaL(  

2 

B )mpp 004(  
 fitka kadit naki nakaregreP  
 sapulegnem kisiS  
 tacup kaga hubut anraW  
 nakam usfan kadit nakI  

C )mpp 006(  

  nakaregreP fitka kadit naki  
 sapulegnem kisiS  
 hubut id harem kitnib tapadret naki naigabeS  
 tacup kaga hubut anraW  
 nakam usfan kadit nakI  

3 

K (-) 
 lamron gnanereb tahilret nad fitka karegreb nakI  
 naki hubut naigab adap nakasurek nakumetid kadiT  
 lamron naki nakam usfaN  
 harec hubut anraW  

)+( K  

 fitka kadit naki nakaregreP  
 sapulegnem kisiS  
 gnasni id akul tapadreT  
 tacup hubut anraW  
 tikides nakam ialum nakI  

A )mpp 002(  
 lamron ialum naki nakaregreP  
 sapulegnem kisiS  
 tacup kaga hubut anraW  
 tikides nakam ialum nakI  

B )mpp 004(  
 lamron ialum naki nakaregreP  
 sapulegnem kisiS  
 tacup kaga hubut anraW  
 tikides nakam ialum nakI  

C )mpp 006(  

 lamron ialum naki nakaregreP  
 sapulegnem kisiS  
 hubut id harem kitnib tapadret naki naigabeS  
 tacup kaga hubut anraW  
  nakam ialum nakI tikides  

4 

( K -) 
 lamron gnanereb tahilret nad fitka karegreb nakI  
 naki hubut naigab adap nakasurek nakumetid kadiT  
 lamron naki nakam usfaN  
 harec hubut anraW  

)+( K  
 fitka kaga ialum naki nakaregreP  
 gnasni id akul tapadreT  
 lamron ialum hubut anraW  
  nakI tikides nakam ialum  

)mpp 002( A  
 lamron naki nakaregreP  
 lamron ialum hubut anraW  
 tikides nakam ialum nakI  
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 8 lebaT )natujnaL(  

4 

)mpp 004( B  
 lamron naki nakaregreP  
 lamron ialum hubut anraW  
 tikides nakam ialum nakI  

)mpp 006( C  
 lamron naki nakaregreP  
 gnalihgnem ialum hubut id harem kitnib  
 lamron ialum hubut anraW  
 tikides nakam ialum nakI  

 
 id lebat nakrasadreB  1 ek irah adap iok naki awhab nakkujnunem ,sata

,iretkab naiskefnignep acsap 3 ek nagned iapmas  nupuam )+( lortnok adap kiab  

naukalrep pait adap naki  C nad B ,A naukalrep kiab   igolotap alajeg nakkujnunem

gnay sinilk  ripmah   utiay ,amas   tahilret naki adit gnanereb  nakhab gnabmies k

gnarukreb naki nakam usfan nad fitka kadit gnurednec  .  ek irah adap nakgnadeS

+( lortnok adap kiab 4  imalagnem naki ,C nad B ,A naukalrep adap nuapuata )

usfan ,fitka ialum hadus naki nakaregrep anamid natakgninep   ialum nakam

 nad lamron kitnib -  .hubmes ialum naki hubut atres gnasni adap harem kitnib  

ahret sinilk alajeg natamagnep nakukalid iaseles haleteS  gnay iok naki pad

 iretkab iskefniret halet ihpordyh .A al   lisah naktapadid irah 41 amales  adap

 adap nad itam naki 4 tapadret amatrep uggnim adap fitisop lortnok naukalrep

iric nagned itam naki 01 tapadret audek uggnim -  tapadret naki hubut adap iric

 kaynab  uabreb gninuk nariac tapadret tulum ,kakgnebmem naki hubut ,ridnel

sapulegnem naki hubut adap kisis nad kusub  002( A naukalrep adap nakgnadeS .

 004( B naukalrep kutnu ,41 ek irah adap iapmas itam gnay ada kadit naki )mpp

agned itam naki roke 1 tapadret )mpp iric n -  naigab adap harem kitnib tapadret iric

 irah 41 naarahilemep amales )mpp 006( C naukalrep kutnu nad roke nad gnasni

 roke 4 audek uggnim nad roke 1 amatrep uggnim adap itam naki roke 5 tapadret

iric nagned -  ,ridnel kaynab tapadret naki hubut adap iric  nad sapulegnem kisis

.kakgnebmem hubut   tapadnep nagned iauses ini laH  dihkuaT te   la .,  ,)4002(  gnay
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 iretkab iskefniret gnay iok nad sam naki naksalejnem hpordyh .A ail   naka

mem hibelreb )sukum( ridnel iskudorp  ,hubut nagniraj adap nakasurek aynidajret ,

adnep ihka aggnihes hubut nagro nakasurek nad nahar  rabmaG .kusubmem aynr

 naki gnisam adap -  41 naarahilemep amales naukalrep gnisam  tahilid tapad irah

6 rabmaG adap . 

   

    

 

 

 

  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 rabmaG 6  .  lortnoK nakI .)A( fitageN  , fitisop lortnoK nakI .)B(  , (  002 sisoD nakI .)C
,mpp  )E( ,mpp 004 sisoD nakI .)D( . .mpp 006 sisoD nakI  

 
 
.4 3  natamagneP riA satilauK  

k naki naarahilemep sesorp malaD  rotkaf utas halas nakapurem ria satilau

lauk anerak nakitahrepid surah gnay gnitnep  ihuragnepmem tapad ria sati

 .naki pudih nagnusgnalek   nautnenep malad itamaid gnay retemarap aparebeB

a satilauk enep amales ri Hp halada naitil  , uhus  turalret negisko nad  .

  A 

  D 

 C 

  B 

  E 
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 aynnarukugneP ria satilauk  .eros nad igap paites adap nakukalid   nakgnadeS

.nofis id arac nagned ilakes irah 2 paites nakukalid ria naitnagrep kutnu   lisaH

 lebaT adap tahilid tapad naitilenep  amales ria satilauk narukugnep 9. 

 lebaT 9 natamagneP ataD .   riA satilauK  .naitileneP amaleS  

.oN   retemaraP
riA satilauK  

 narasiK
P  retemara

 adap riA satilauK
naukalreP  

 

akatsuP turuneM  

.1  

.2  

.3  

Hp  

uhuS  

turalreT negiskO  

 97,6 – 82,7  

 52 - 62 0C 

 30,3 - mpp 97,6  

  7,6 – )1102 ,onesraW nad oyriwusotraP ( 2,8  

 52 –  03 0  namuriahK( C te  la )8002 ,.  

 5 – )2991 ,ytawaiviL nad otnairfA( mpp 7  

 
  Hp  

males nakukalid gnay Hp narukugnep lisaH d tahilid tapad naitilenep a  atad ira

9 lebaT  atar ialin iuhatekid - rasebes Hp narukugnep atar  97,6  - 82,7  .  ialiN

 naataynrep nagned iauses ,lamron narasik malad kusamret hisam tubesret

)1102( onesraW nad oyriwusotraP  ,  gnabmekreb nad pudih upmam sam naki

7,6 Hp nagned kiab nagned  - 2,8 . 

 uhuS  

adap tahilid tapad naitilenep amales nakukalid gnay uhus narukugnep lisaH  

T leba  9 atar ialin iuhatekid -  uhus narukugnep atar 42 rasebes  - 62  ialin C °

arasik adap adareb hisam tubesret  aidem kutnu uhus lamron n  iok naki pudih    

( oiprac .C )  tapadnep nagned iauses ini laH .  namuriahK ,.la te  )8002(  ,  sam nakI

( oiprac .C  ) 051 naiggnitek haread id kiab pudih  - em 006  naakumrep sata id ret

tual  52 uhus adap  - 03 0 .C  

 O nagnudnaK  turalreT negisk  

 amales nakukalid gnay turalret negisko nagnudnak narukugnep lisaH

itilenep 9 lebaT  adap atad irad ,na  atar ialin iuhatekid tapad -  narukugnep atar
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turalret negisko  rasebes  30,3  - 67,6 . ret ialiN  gnay narasik malad hisam tubes

 ,rajaw   ,)2991( ytawaiviL nad otnairfA turunem  narasik negisko nagnudnak  

pudih kutnu naki seiseps raseb naigabes amiretid tapad gnay muminim turalret  

 nagned  mpp 5 halada kiab - .mpp 7  

 

 

 



04  

 

NARAS NAD NALUPMISEK .5  

 

nalupmiseK 1.5  

 akrasadreB n  naitilenep lisah awhab nakalupmisid tapad   kartske nairebmep

gnohanib nuad rasak  A( . ailofidroc )  padahret huragnepreb napudihsululek  

iok naki  ( .C  oiprac  iretkab iskefniid gnay ) .A  alihpordyh udihsululek , p  naki  na

irad takgninem nikames iok  sisod   adap iapmas fitisop lortnok adap mpp 0

 ,mpp 533 lamiskam sisod iapmas igal takgninem nad mpp 541 lamitpo sisod

 naidumek iok naki napudihsululek   sisod irad nanurunep imalagnem suret

533 lamiskam  06 sisod iapmas mpp .mpp 0  

 H  kartske nairebmep irad kiabret gnay sisod iuhatekid tapad naitilenep lisa

( gnohanib nuad rasak ailofidroc .A  naki napudihsululek naktakgninem kutnu )

( iok oiprac .C  iretkab iskefniid gnay ) alihpordyh .A  mpp 541 sisod halada . 

 
naraS 2.5  

  nakrasadreB h alid halet gnay naitilenep lisa naknarasid nakuk   nakukalem

nahagecnep  iok naki padahret  ( .C  oiprac  ayahab naka )  iretkab iskefni .A  

alihpordyh   nagned gnohanib nuad rasak kartke nakanuggnem  ( ailofidroc .A  )

sisod nagned  541  mpp  .  
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AKATSUP RATFAD  

 

A ,muorebA  a dn   .H hednayooJ  .0102 . dnA ecneruccO nO weiveR A  
 ehT fO noitaziretcarahC  sanomoreA  .sehsiF eniraM morF seicepS

ecneicS eniraM dna hsiF fo lanruoJ dlroW . 2(6 915:) - .325  
 

 .4002 .A ,hazijA  kartskE padahreT muirumihpyT allenomlaS sativitisneS
ajauG muidisP nuaD eitneicsoiB .L av 13 :1.ON 1 LOV , -8 

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

yparetomehC 784 :84 .loV . - .19  

 .2002 .M ,niddufilA kitaukA naweH adaP nalumitsonumI  . nruJ  rutlukaukA la
.aisenodnI  1 78:)2( - .29  

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

rogoB .rogoB nainatreP tutitsnI .ispirkS .nakisakilbuP id kadiT .  

aiviL.E nad E ,otnairfA  .2991 .ytaw nakI tikayneP nad amaH nailadnegneP  .
.lah 98 .atrakaygoY .suisinaK tibreneP  

 
 .1102 .T.J ,ojdomtA naitileneP edoteM sineJ 01 nad 9 ludoM  satisrevinU .

.mlh 91 .atrakaJ .anaubucreM  

  .4791  .snosbiG .E.N dna .E.R ,nanahcuB goloiretcaB evitanimreteD y  ythgiE  .
.mlh 621.ASU .cnI  .sserP ylrevA  .noitide  

 .0002 .B ,onoyhaC saM nakI ,aliN nakI ,imaruG nakI rawaT riA nakI ayadiduB  .
suisinaK .atrakaygoY .  .mlh 311  

 
nad oniccupaC   /nimajneB .launaM yrotarobal A ,ygoloiborciM .8891 ,namrehS   

uP ecneicS gnimmuC nihsilb .774 : ainrofilaC .kraP olneM .g  

C ,onairpiC  .1002 .  danomoreA elitoM dna alihpordyh sanomoreA
hsiF fo saimecitpeS h 52 .86 telfaeL esaesiD hsiF . la . 

teruahC  dna ,.J ,nosniboR ,.J ,hsoraJ ,.R ,nosaerC ,.C ,kloV ,.C , .senraW .C  
 .1002  fo noitceteD moreA allihpordyh sano  gniknird a ni -  retaw

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

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

tnax  azihrroh bxoR  )  padahreT alihpordyh sanomoreA .  satlukaF
uaiR .uaiR satisrevinU natualeK umlI nad nanakireP . 

 tnalP .9991 .S .M .H .R ,snemmeL dna .N ,arastahparpaynuB , .S .L ,audap eD
 .)1(21 oN aisA tsaE htuoS fo secruoseR  suonosioP dna lacideM

1 stnalP rP .  eht ,nedieL .)AESORP( aisenodnI rogoB ni detni
63 ,srehsilbuP syuhkcaB ,sdnalrehteN - .84  
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 .0102 .R ,suadriF ( ioK nakI nahinebmeP oiprac sunirpyC )  nainatreP tutitsnI .
rogoB .rogoB .mlh 63 .  

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

 nakanuggneM  noitcaeR niahC esaremyloP )RCP(  tesiR tasuP .
.mlh 388 .atrakaJ .ayadiduB nanakireP  

 .0102 .R ,asoidnarG  matiH natniJ tartliF naturaL naanuggneP sativitkefE
( avitas allegiN breB isartnesnoK nagneD )  padahreT ade

 iretkaB nahubmutreP  allihpordyh sanomoreA  nad ortiV nI araceS
( saM nakI padahreT aynsatisiskoT ijU oiprac sunirpyC )  .  .ispirkS

isrevinU .natualeK umlI nad nanakireP satlukaF  .narajdajdaP sat
nakisakilbuP id kadiT .gnudnaB . 

7891.E ,rehtneuG  . yniM iristA ka  . .IU tibrenep :atrakaJ  .mlh 705  

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

iskudorP atrakaJ .erutlucauqA aideM . .mlh 08 .  

 .6991.B.J ,enrobraH iF edoteM aimikot  asilanagnem nredoM araC narutuneP :
nahubmuT . .BTI .audeK natibreT  .gnudnaB  .mlh 453  

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

 rof tnemtaert labreh gniwollof eA allihpordyh sanomor  noitcefni  .
 ,erutlucauqA 122 14 : -  .05  

notraH  .9002 ,o  naitileneP fitpirksed . naralanep.www//:ptth - fdp.gro.mnu  seskaiD .
.4102 iraunaJ 02  

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

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

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

namuriahK   nad  .D adneduS  . 2002  . fisnetnI araceS nitaP ayadiduB  orgA .
 aideM atrakaygoY .akatsuP .mlh 831 .  

 nad S idoD ,namuriahK .gnabmaB .G   .8002  araceS saM nakI ayadiduB
fisnetnI rakaJ .akatsuP aidemorgA . at .mlh 611 .  

 
 .0102 .difuM ,ifianuhK  gnohaniB nuaD kartskE iretkabitnA sativitkA ijU

(  ailofidroc aredernA  iretkaB padahreT )sineetS ).neT(
 suerua succocolyhpatS  nad asonigurea sanomoduesP .  .ispirkS

aM .miharbI kilaM analuaM NIU ,igolonkeT nad sniaS satlukaF gnal . 
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 .4002 .G.F ,siuoL  sedisocilG ninopaS .  segroeG  //:ptth,moc.ildeirf@siul
lmth.sedisocylg.mehcotyhpsbreh.moc.ildeirf.www  7 laggnat seskaid .

.4102 iraunaJ  

aM F ,ion  orttilaB nad  .9002 .  gnohaniB  .tabO iagabeS ailofidroc aredernA
irtsudnI namanaT nagnabmegneP nad naitileneP atraW . 61  :)1(  

 3580 – 4028 . 
 

 .8991.R.K ,mahkraM dionavalf isakifitnedignem araC  . .BTI tibrenep :gnudnaB  
.mlh 711  

 .3102 .E ,anilraM ativitkefE s ( akgnaN nuaD kartskE A  spracotr sullyhporeteh  )
 iretkaB iskefnI natabogneP kutnu alihpordyh sanomoreA   adap

( saM nakI hineB oiprac sunirpyC )  .narajajdaP satisrevinU .ispirkS .
.nakisakilbuP id kadiT .roganitaJ  

 .1102 .ytraduS nad .Z ,uatnaM eP pakgnelreT ukuB  gnay saM nakI nahinebm
neisifE nad fitkefE .atrakaJ .aniM akatsuP .  mlh 36 . 

 
 .1102 .inairpA .I nad iratseL .A ,.Y ,.hamatnuM  ioK nakI nahinebmeP  sunirpyC

oiprac   awemitsI hareaD ,namelS ,etneC ioK ayraK aniM id
atrakaygoY kitrA awsisahaM sativitaerK margorP .  tutitsnI .haimlI le

rogoB .rogoB nainatreP . 

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

.4102 iraunaJ 02  

3002 .Z ,namhcaruN  . romutitnA kutnU ninaisenodniotrA . h mehc.www.ptt - si -
yrt .4102 iraunaJ 1 laggnat adap seskaid .  

S oyriwusotraP   nad W suY .  .1102 . saM nakI ayaD iduB seskuS taiK  artiC .  ijA
.lah 95 .atrakaygoY .amaraP  

 
 ,gnugayirP  .8002 .P .T ( ioK nakI nimaleK sineJ isakifitnedI oiprac sunirpyC  )

nitoV nakanuggneM  g slavretnI erutaeF  nainatreP tutitsnI .ispirkS .
rogoB .rogoB .nakisakilbuP id kadiT .  

amhcaR  .8002 .S ,itaw  nuaD aimikotiF gninirkS nad ipoksorkaM idutS
sineetS ).neT( ailofidroC aredernA  .  .ispirkS  isamraF satlukaF

.ayabaruS RIANU  .nakisakilbuP id kadiT  

maR  .2102 .onodnairpeoS .H nad inraniW .D ,M .H ,ynada  nairebmeP huragneP
 ayabaruS rumiT iatnaP lakoL gnapireT sineJ agiT kartskE

( ticneM rapeH padahreT sulucsuM suM  iskefnI haleteS )
.iloC aihcirehcsE   .)2102( 1 oN .1 loV igoloiB haimlI lanruJ

alriA satisrevinU .ayabaruS .aggn  
 

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

.gnudnaB  .mlh 763  

.9002 .N ,inahcoR   aredernA( gnohaniB nuaD kartskE rumajitnA sativitkA ijU
S )eroneT( ailofidroc  atreS snacibla adidnaC padahreT )sineet
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aynaimikotiF gninirkS  . ispirkS : SMU isamraF satlukaF . .atrakaruS  
.nakisakilbuP id kadiT  

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

( pyC oiprac sunir  iretkab iskefniid gnay ) alihpordyh sanomoreA  .
.mlh 901 .siseT  

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

iok ) rT natualeK nad nanakireP lanruJ . IIIV .loV ,sipo -  .2102 sutsugA ,2
 .odanaM ,ignalutaR maS satisrevinU ,anajrasacsaP margorP

.aratU isewaluS  

 .0002 .A ,idapusortsaS  isidE nainatreP gnadiB sitkarP naabocreP nagnacnaR
isiveR .mlh 672 .atrakaygoY .suisinaK .  

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

 ,.icS .rruC .namadnA 67 8811 : - .0911  

,.damhcA ,otnamrehuS   inayadnA  S,  .1102 .hcutfaM nad  loneF latoT nairebmeP
( risaP gnapireT arbacS airuhtoloH ktakgnineM kutnu )  tisokueL na

( saM nakI tisokueL laisnerefiD nad oiprac sunirpyC  gnay )
 iretkaB iskefniiD alihpordyH sanomoreA  .  emuloV ,natualeK lanruJ

7091 :NSSI .2 .oN ,4 - .1399  

 .9891 .H ,inaytsarpuS rasaD - nakI adaP lairetkaB tikayneP irajalepmeM rasad  .
U nanakireP satlukaF   .mlh 25 .gnalaM .ayajiwarB satisrevin  

 ,otnasuS  .5002 .H ioK  .  .ayadawS rabeneP atrakaJ . .mlh 681  

ahseoK ,A otranuS ,dihkuaT ainedeaG .L ,H idayirpuS ,I inayr  .4002 .  igetartS
 saM nakI adap )VHK( suriV sepreH ioK tikayneP nailadnegneP

d ranimeS halakaM .ioK na   sepreH ioK tikayneP nailadnegneP
T riA nakI ayadiduB adap )VHK( suriV rawa .rogoB .  .mlh 01  

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

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

.)SIG( smetsys noitamrofni cihpargoeg  .aisenodnI .SACRIJ  

W .S ,imatU  .3102 . saiH nakI ropskE gnauleP ,ropskE atraW  nejtiD .
.aisenodnI opxedarT .di.og.gadnemek.nepjD .3102/V/52,LJM/NEP  

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

 naripmaL 1 talA .  naitileneP  

 
        muiraukA           retemomrehT  

 

 

 

 

 

 

 

reteM Hp                  tilanA nagnabmiT  

    retem OD           itsalP kaB k  
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 naripmaL 1 )natujnaL(    

 

  

 

 

 

 

 

 

        evalcotuA               etalP toH    
         

 

 

 

 

 

 

 

 seteT tepiP nad napmaN    isareA gnaleS  

 

 

 

 

 

 

 

        isareA utaB      wolF yranimaL  
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 naripmaL 1 )natujnaL(  

 

 

 

 

 

 

    tagirfeR ro            irtep nawaC    

 

 

 

 

 

 

        reyamnelrE                  ssalG rekaeB  

 

 

 

 

 

 

 



84  

 

nahaB .2 naripmaL  naitileneP  
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 

                       gnohaniB nuaD rasaK kartskE               nakI ioK  

 
 
 
 
 
 
 
 
 
 
 

 

    AST              sedauqA                     uinimulA lioF m  

 

 

 

 

 

                    BST      %07 lohoklA  
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naripmaL  3  kartskE nataubmeP . ( gnohaniB nuaD rasaK .A  ilofidroc a) 

 gnohaniB nuaD A. ailofidroc  

- gnirek aggnih rumejiD  

- aynrotognep irad nakhisrebiD  

- licek naruku iapmas gnotopiD  

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

 : 1 nagnidnabrep 5 2 amales maj 4  

- gniras satrek nakanuggnem nagned gnirasiD  

 kartskE rasaK  

-  nakanuggnem nagned isaropaveiD rotaropave yrator  

-  naktapadiD  kartske )lm(  

-  nakanuggnem nagned nakgnirekiD htab retaw  05 uhus nagned 0 mas C  iap

gnirek ripmah  

- kartske helorepiD  rasak  )rg(  

lisaH  

 nuaD rasaK kartskE nagned nakI namadnereP sisoD nautneneP
( gnohaniB ailofidroc .A oviV nI naitileneP kutnu )  

 

 

 

 

 

 

 

 

 

 

 

 

 

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

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

.kisif nupuam ukal hakgnit nahaburep  

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

oviv ni iju kutnu muirauka nakpaiyneM  
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4 naripmaL  .  nautneneP  iretkaB natadapeK  

s ,oviv ni natujnal naitilenep adaP  apareb iuhatekid gnitnep tagna

 iok naki rirelotid tapad gnay iretkab natadapek ( .C  ac r )oip .    iretkaB  alihpordyH .A

 natadapek nagned adnauj anitnarak ialab irad nakatpadid 01 9  malad rukuid

nalraFcM tradnats gnutihrep nagned ,narecnegnep nakukalid iju kutnU .  sumur na

:tukireb iagabes narecnegnep  

 

: 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 : lemep hadaw malad r naki naarahi  

  iretkab natadapek naktapadnem kutnU hpordyh.A i al  01 8 

V1  . 01 9        =  .lm 000.01 01 8 

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

      01 9                 01 9 

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

)lm 000.01 latot emulov aggnihes ria lm 000.9 . 

  iretkab natadapek naktapadnem kutnU hpordyh.A i al  01 7 

V1  . 01 9        .lm 000.01 = 01 7 

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

      01 9                 01 9 

           V1 = pek iretkab irad libmaid( lm 001  natada 01 9     les  009.9 nakhabmatid lm/
)lm 000.01 latot emulov aggnihes ria lm . 

 V   . 1 N  1  = V2  . N2 
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  iretkab natadapek naktapadnem kutnU hpordyh.A i al  01 6 

V1  . 01 9         .lm 000.01 = 01 6 

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

        01 9                01 9 

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

)lm 000.01 latot emulov aggnihes ria lm . 

 

 nautneneP  :tukireb ameks naklipmat id naka kiabreT iretkaB natadapeK  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

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

.kisif nupuam ukal hakgnit nahaburep  

 

 nakutneneM  naknarasid gnay iretkab natadapek  01 8   01 7 01 6 

 muirauka nakpaiyneM )retil 01 isiid(  
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sululeK naitileneP nagnacnaR nagnutihreP .5 naripmaL napudih  
rasaD nagnutihreP  

 

 kitsitatS naledomreP nagnutihreP
naabocreP nagnacnaR  

  KF  00.000,1  00.000,000,1  33.333,38  
latoT KJ    00.004,88  76.660,5  

naukalreP KJ  00.002,262  00.004,78  76.660,4  
kacA KJ      00.000,1  

)namagarek neisifeok( kk  00.521  00.052  274.4  
 

n adebreB)* %1f<gnutihf<%5f farat adap atay  

 
 

 nagnutihreP
tardauK  

 
 

   
naukalreP  

nagnalU  
latoT  1 2 3 

A 00.00001  00.00001  00.00001  00.00003  
B 00.00001  00.0018  00.00001  00.00182  
C 00.00001  00.0094  00.0046  00.00312  

+K  00.0061  00.0052  00.0094  00.0009  
          

latoT  3 00.0061  00.00552  00.00313  00.00488  

naukalreP  
nagnalU  

latoT  ataR - atar  DS  
 latoT
tardauK  1 2 3 

A 001  001  001  003  001  0 00.00009  
B 001  09  001  092  76666666.69  296205377.5  00.00148  
C 001  07  08  052  33333333.38  23252572.51  00.00526  
+K  04  05  07  061  3.35 3333333  23252572.51  00.00652  
                
latoT  043  013  053  0001  3333333.333  23700423.63  00.002262  
atareR  58  5.77  5.78  052        
 latoT

tardauK  00.006511  00.00169  00.005221  00.0000001        

 magaR kidiS asilanA  F ijU nagned
 nagnacnaR kitsitatS malad lebat

naabocreP  
    magar kidis  bd  KJ  TK  gnutiH F  %5F  %1F  

naukalrep  3 76.660,4  65.5531  448.01 * 58.8  94.72  

kacA  8 00.000,1  00.521  
 

    

latoT  11  76.660,5  
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)natujnal( 5 naripmaL  

 =DES  =r/kaca TK 2√  
 

79888918.52  

t t =%5 TNB =)01*7.0( =DES*%5 leba  82229370.81  

 =)01*58.1( =DES*%1 lebat t =%1 TNB  6497667.74  
 
 
 

( gnohaniB nuaD rasaK kartskE sisoD TNB ijU lisaH ailofidroc .A  padahreT )
 ( iok nakI napudihsululeK  oiprac .C .)  

 atareR
naukalreP  33.35=+K  33.38=C  66.69=B  001=A  isatoN  

K 33.35=+  - - - - a 

33.38=C  * 03  - - - b 
66.69=B  * 33.34  sn 33.31  - - b 

001=A  * 66.64  sn 66.61  sn 33.3  - b 
 

 

( ioK nakI napudihsululeK kifarG oiprac .C .)  

 

 

 

 

   

 

 

 

 

  

lamitpO kitiT  
2.68,541( ) 

 

kitiT  lamiskaM  
3.001,533( ) 
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lamiskaM kitiT nagnutihreP  

 x3862.0 + 333.55 =  y - x4000.0 2 

y1  3862.0 = - )4000.0(2 x 

     3862.0 = – x8000.0  

 

 x ialin iracneM  

3862.0 =  x8000.0  

8000.0 / 3862.0 = x  

 573.533 = x  

 

y ialin iracneM  

 x3862.0 + 333.55 =  y - x4000.0 2 

 )573.533(3862.0 + 333.55 =  y – )526093.674211(4000.0  

     89.98 + 333.55 = - 99.44  

    3.001 =  

 

 

 

 


