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I BAB  

NAULUHADNEP  

1.1  gnakaleB rataL  
 

 .napudihek igab gnitnep tagnas gnay lah nakapurem nakididneP  nakididneP

 ini ainud id aisunam napudihek malad lasrevinu gnay nataigek utaus nakapurem

 napak gnusgnalreb naka nakididnep anerak ahteragraM( nup anam id nad  , )42:2102  .

 akam ,igolonket naujamek nad namaz ayngnabmekreb nikames nagneD

 nad suires hibel gnay naitahrep tapadnem ulrep nakididnep satilauk natakgninep

 helo iapacid gnay isatserp uata lisah nakapurem nakididnep babes ,amaskas

urem nad aisunam nagnabmekrep .asgnab naujamek ruku kalot utas halas nakap  

 kkd itajranaD( turuneM  ihuragnepmem gnay rotkaf agit ada )54 : 4102

sikisp isidnoK : itupilem ,lanretnI isidnoK )1( : utiay rajaleb   naupmamek(

 nagned isasilaisosreb naupmamek( laisos isidnoK nad )lanoisome ,lautkeletni

 :itupilem ,lanretske isidnoK )2(  .)nagnukgnil  iretam natilusek takgnit nad isairav

rajaleb ayadub nad ,nagnukgnil anasaus ,milki ,rajaleb tapmet ,rajaleb  rotkaF )3( .

ep  edotem nad igetarts itupilem gnay udividni rajaleb ayapu sinej ,rajaleb natakedn

.iretam nakukalem kutnu aynnakanugid gnay rajaleb  rajaleb sesorP  iridnes   tagnas

.awsis gnaroes rajaleb lisah padahret huragnepreb  agiteK   gnilas tubesret rotkaf

ad ihuragnepmem isah satilauk nakutenem aggnihes rajaleb sesorp mal rajaleb l  

.awsis  



 

2 
 

turuneM  irtnamusairuS  aM lanruj napituk malad r 41 : 8991( iwak  naralanep )

iric iaynupmem gnay rikipreb nataigek utaus halada -  nad sigol utiay  utnetret iric

tilana  .  tapad naralaneP sesorp utaus iagabes nakisinefedid   karegreb gnay latnem

gnay apa irad   .aynmulebes iuhatek atik kadit gnay apa adapek iuhatek atik   atiK

 kitit idajnem gnay utauses tapadret ulaleS .naadakaditek irad ralanreb tapad kadit

ata kalot kitiT .ralanreb kutnu kalot  tubesid iuhatek atik gnay nup apa u

simerp nakapurem gnay ,nauhategnep - itkub uata simerp -  rasad idajnem gnay itkub

gnay apa naklupmiynem tapad kutnu atik igab   utI .aynmulebes iuhatek atik kadit

sala isinefedid asib naralanep apagnem na  narikimep iagabes  nak   nalupmiynep

8 : 3102 ,naraM( - .)9   akam ,gnarakes ukalreb gnay mulukiruk nagned iauses ipateT

apa itrareb halkadit -  gnukudid kadit akij iggnit gnay naralanep naupmamek apa

.kiab gnay retkarak nad tafis nagned   

d gnay asgnab  retkarak tafis saleb napaled iraD nakparahi   ikilimid kutnu

ujek halada nakitahrepid ulrep gnay utas halas ,kidid atresep j  .naru  tagnigneM

ujek j  nasipal aumes helo ikilimid gnitnep gnay pakis utas halas nakapurem naru

halokes igab ulrep akam ,takaraysam -  adapek ini pakis nakmananem kutnu halokes

 ,halinuA( inid kajes rujuj pakis ayngnitnep imahamem akerem raga kidid atresep

 .)74 : 1102 apad narujujeK  nagnukgnil  malad ukalirep utaus iagabes naklupmisid t

ned nakukalid gnay kimedaka  gnay naataynek uata naranebek naknapedegnem nag

 atakreb ,ada  kadnitreb nad t ,aynranebes gnay  utaus nakiynubmeynem kadi

ofni .nupapa isamr   
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 nad naralanep naupmameK narujujek  em utas halas nakapur   lanretni rotkaf  

mem turut gnay isnetop iagabes awsis ikilimid gnay  rajaleb isatserp ihuragnep  

 .narajalebmep malad urug naitahrep tapadnem ulrep aguj ini kepsA .awsis   saguT

nem adap  satabret  aynah  kadit narajalebmep sesorp malad urug  umli  refsnart

ialin  nakmananem alup  sagutreb  ipatet -  helo  tutnutid  gnay  urab  ialin

ialin  akgnarek malad awsis irid adap igolonket nad umli  nagnabmekrep -   rasad ialin

b helo itakapesid halet gnay I asgna   ,amatu gnay  urug sagut uti  kutnU .aisenodn

 ,naitregnep  kupumem  naknialem  ,nauhategnep  nakiapmaynem  igal  nakub

  kutnu  nakharagnem  hibel  nad  iridnes  rajaleb  akerem  gnibmibmem

pesnok iridnes  naktapadnem -  .uti umli pesnok b aynnaatayneK is kayna  gnay  aws

 malad aynnakparenem kutnu tilus ipatet ,ajas sitiroet araces iuhategnem aynah

irahes napudihek -   .irah  

 natamagnep lisah nakrasadreB  LPP taas  id )nagnapaL namalagneP ketkarP(

iregeN AMS   narujujek nad naralanep naupmamek gnapuK 5   gnaruk awsis

dnem  .naitahrep tapa halasamrep tahileM na   aynisatagnem kutnu akam , tubesret

 taubmem kadit nad iauses gnay narajalebmep natakednep nakparenem ulrep urug

 itkubret ini isidnoK .fisap nad nasob awsis  aimik rajaleb lisah aynhadner nagned

adnatid gnay 5 API IX salek atar ialin nagned i -  irad nagnalu nad sagut ,siuk atar

aseb naigabes 06 aratna rasikreb hisam awsis r  – 07  5,  lisah awhab nakitkubmem ini ,

gnadeS .)MKK( laminiM nasatnuteK airetirK hawabid hisam ini n nak  MKK iali

 nakpatetid gnay 57 utiay  halokes atar ialin atad malad itkubret ini laH . -  nagnalu atar



 

4 
 

 kokop iretam adap maraG sisilordiH    salek  gnapuK 5 iregeN AMS 5 API IX

 : tukireb elbat irad tahilid tapad rihkaret nuhat 3 amales  

1.1 lebaT  
atar ialiN 1.1 lebaT - paneG retsemeS API IX salek awsis atar  

No narajaleP nuhaT  ataR ialiN -  sisilordiH ataR
maraG  

1 4102/3102  86  
2 5102/4102  62 
3 6102/5102  07  

ialiN isartsinimdA : rebmuS  3102  gnapuK 5 iregeN AMS API IX salek awsiS - 6102  

 halognem nad nakumenem fitka surah awsis tubesret MKK iapacnem kutnU

isamrofni   urug nad namet nagned iskaretni iulalem iridnes aynnaupmamek nagned

uti anerak helO .rajaleb rebmus iagabreb iulalem nupuata salek id  ,   narajalebmep

 akitek aggnihes ,kana adap tasupreb niasedid surah   kana nakirebid halasam

nem nad iracnem fitka gnurednec idnes isamrofni nakume  nad amas ajrek iulalem ir

etni ar  .kopmolek malad isk  nagned halada duskamid gnay narajalebmep sesorP

 natakednep nakparenem gninrael yrevocsid .  .  

  gninrael yrevocsiD  natakednep  nakapurem   narajalebmep malad fitingok

 .iridnes rajaleb tapad awsis aggnihes isautis nakatpicnem urug anamid

 niasedid gnay naumenep sesorp nakanuggnem ini natakednep nagned narajalebmeP

 utaus ilabmek nakitkubmem uata nakumenem tapad awsis aggnihes urug helo

b pesnok isinifed apure -  .nalupmisek uata isinifed  

 etam tapadret paneg retsemes API IX salek aimik narajalebmep malaD  ir

g sisilordih mara .  aimik narajalebmep kipot utas halas nakapurem marag sisilordiH

 .paneg retsemes IX salek AM/AMS awsis adap nakirebid gnay ayneS  marag aw
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tauk tilortkele nakapurem .  idajnem iaruret naka ria malad nakturalid marag akiteK

noI .aynnoina nad noitak -  utaus aynlah itrepes ria nagned iskaereb tapad ini noi

.sisilordih imalagnem marag awhab nakatakid nad asab uata masa   lasareb sisilordiH

 atak irad  ordih  nad ria itrareb gnay  sisil .naiarugnep itrareb gnay   iretaM  sisilordiH

marag  irahes napudihek malad nakhutubid tagnas -  irtsudni malad nupuam irah

 nagned narajalebmep malad nakparetid ini iretam akij naveler tagnas aggnihes

 nakanuggnem  ,gninrael yrevocsid  anamid awsis   nad iridnes nakumenem rajaleb

ajas lafahgnem radekes nakub  awsis aggnihes   pesnok uata iretam imahamem hibel

irajalepid gnay  .  

  nigni urug nolac iagabes itilenep ini naitilenep malad uti anerak helO

gek gnacnarem  naupmamek gnasgnarem tapad raga fitaerk hibel narajalebmep natai

 naralanep narujujek nad  kitilana nad sigol araces rikipreb asib kutnu awsis   atres

aggnihes rujuj kadnitreb nad atakreb  .alup kiab gnay rajaleb lisah helorepmem  

 id takgnis naiaru nakrasadreB  naitilenep nakukalem nigni silunep ,sata

“ luduj nagned susuhk hibel araces  HURAGNEP  NAUPMAMEK  NARALANEP

 RAJALEB LISAH PADAHRET NARUJUJEK NAD  IRETAM ADAP

 KOKOP MARAG SISILORDIH    NAKPARENEM NAGNED  

 NATAKEDNEP GNINRAEL YREVOCSID    IX SALEK AWSIS -  AMS 5 API

GEN 5 IRE  .”7102/6102 NARAJALEP NUHAT GNAPUK  
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2.1  halasaM nasumuR  

 nasumur idajnem gnay akam ,sata id gnakaleb ratal naiaru nakrasadreB

tukireb iagabes  halada ini naitilenep malad halasam  : 

.1   nakanuggnem nagned narajalebmep satifitkefe anamiagaB  natakednep

gninrael yrevocsid   kokop iretam adap  marag sisilordih X salek awsis 5 API I  

 iregeN AMS  5 ?7102/6102 narajalep nuhat gnapuK  

:tukireb iagabes nakiaruid tapad ini halasam ,kifiseps araceS  

.a   nagned narajalebmep alolegnem malad urug naupmamek anamiagaB

 nakparenem natakednep  gninrael yrevocsid   kokop iretam adap  sisilordih

marag  5 API IX salek awsis  5 iregeN AMS   narajalep nuhat gnapuK

?7102/6102  

.b   nagned narajalebmep malad rotakidni nasatnutek anamiagaB  nakparenem

 natakednep gninrael yrevocsid   kokop iretam adap marag sisilordih   awsis

5 iregeN AMS 5 API IX salek  ?7102/6102 narajalep nuhat gnapuK  

.c   nagned narajalebmep malad aimik rajaleb lisah nasatnutek anamiagaB

 natakednep nakparenem gninrael yrevocsid   kokop iretam adap  sisilordih

marag   awsis   nuhat gnapuK 5 iregeN AMS 5 API IX salek lep  naraja

? 7102/6102  

.2  anamiagaB   naupmamek naralanep   salek awsis 5 iregeN AMS 5 API IX  

?7102/6102 narajalep nuhat gnapuK  

.3  narujujek anamiagaB   salek awsis 5 iregeN AMS 5 API IX   nuhat gnapuK

?7102/6102 narajalep  
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.4   .a hakadA  nagnubuh  naralanep naupmamek   rajaleb lisah padahret    awsis

 natakednep nakparenem nagned gninrael yrevocsid   kokop iretam adap

marag sisilordih   nuhat gnapuK 5 iregeN AMS 5 API IX salek awsis

lep ?7102/6102  naraja  

.b  nagnubuh hakadA   narujujek  h padahret  awsis rajaleb lisa   nagned

m  naparene  natakednep gninrael yrevocsid   kokop iretam adap  sisilordih

 nuhat gnapuK 5 iregeN AMS 5 API IX salek awsis marag lep   naraja

?7102/6102  

.c   naupmamek nagnubuh hakadA naralanep   lisah padahret  narujujek nad

 awsis rajaleb m nagned  natakednep naparene gninrael yrevocsid   adap

 5 iregeN AMS 5 API IX salek awsis marag sisilordih kokop iretam

?7102/6102  narajalep nuhat gnapuK  

.5   .a rajaleb lisah padahret naralanep naupmamek huragnep hakadA    awsis

m nagned  natakednep naparene gninrael yrevocsid   kokop iretam adap

marag sisilordih   nuhat gnapuK 5 iregeN AMS 5 API IX salek awsis

?7102/6102  narajalep  

.b  hakadA  huragnep    narujujek  rajaleb lisah padahret    awsis  nagned

m  naparene  natakednep gninrael yrevocsid   adap   kokop iretam  sisilordih

5 iregeN AMS 5 API IX salek awsis marag  nuhat gnapuK  lep   naraja

?7102/6102  

.c   naupmamek huragnep hakadA  narujujek nad  naralanep   lisah padahret

 awsis rajaleb m nagned  naparene  natakednep gninrael yrevocsid    adap
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 iretam k awsis marag sisiordih kokop  5 iregeN AMS 5 API IX sale

 nuhat gnapuK lep ?7102/6102  naraja  

3.1  naitileneP naujuT  

;halada ini naitilenep naujut ,sata id halasam nasumur nakrasadreB  

.1   iuhategnem kutnU   natakednep nakanuggnem nagned narajalebmep satifitkefe

gninrael yrevocsid   kokop iretam adap marag sisilordih   5 API IX salek awsis

7102/6102 narajalep nuhat gnapuK 5 iregeN AMS . 

:tukireb iagabes nakiaruid tapad ini halasam ,kifiseps araceS  

.a  iuhategnem kutnU   narajalebmep alolegnem malad urug naupmamek

 nakparenem nagned  natakednep gninrael yrevocsid   iretam adap  kokop

marag sisilordih   nuhat gnapuK 5 iregeN AMS 5 API IX salek awsis

7102/6102 narajalep . 

.b   nagned narajalebmep malad rotakidni nasatnutek iuhategnem kutnU

 nakparenem  natakednep gninrael yrevocsid   sisilordih kokop iretam adap

 narajalep nuhat gnapuK 5 iregeN AMS 5 API IX salek awsis marag

7102/6102 . 

.c   narajalebmep malad aimik rajaleb lisah nasatnutek iuhategnem kutnU

 natakednep nakparenem nagned gninrael yrevocsid   kokop iretam adap

iregeN AMS 5 API IX salek awsis  marag sisilordih   nuhat gnapuK 5

lep 7102/6102 naraja .  

.2  iuhategnem kutnU   naupmamek naralanep   salek awsis  iregeN AMS 5 API IX

5 7102/6102 narajalep nuhat gnapuK . 
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.3  narujujek iuhategnem kutnU   salek awsis 5 iregeN AMS 5 API IX   gnapuK

7102/6102 narajalep nuhat . 

.4   .a  aynkadit ada iuhategnem kutnU  nagnubuh  padahret naralanep naupmamek

 natakednep nakparenem nagned awsis rajaleb lisah gninrael yrevocsid  

 5 iregeN AMS 5 API IX salek awsis marag sisilordih kokop iretam adap

7102/6102 narajalep nuhat gnapuK . 

.b   iuhategnem kutnU aynkadit ada  nagnubuh   lisah padahret  narujujek

rajaleb    natakednep nakparenem nagned awsis gninrael yrevocsid    adap

 kokop iretam marag sisilordih   5 iregeN AMS 5 API IX salek awsis

 nuhat gnapuK lep 7102/6102  naraja . 

.c  iuhategnem kutnU  aynkadit ada   naupmamek nagnubuh naralanep   nad

 awsis rajaleb lisah padahret  narujujek m nagned  natakednep naparene

gninrael yrevocsid   API IX salek awsis marag sisilordih kokop iretam adap

 nuhat gnapuK 5 iregeN AMS 5 lep 7102/6102  naraja . 

.5   .a iuhategnem kutnU   aynkadit ada  padahret naralanep naupmamek huragnep

rajaleb lisah    awsis m nagned  natakednep naparene gninrael yrevocsid  

marag sisilordih kokop iretam adap   5 iregeN AMS 5 API IX salek awsis

 nuhat gnapuK lep 7102/6102  naraja . 

.b  iuhategnem kutnU  aynkadit ada  huragnep    lisah padahret  narujujek

rajaleb   d awsis m nagne natakednep naparene  gninrael yrevocsid  adap  

 5 iregeN AMS 5 API IX salek awsis marag sisilordih kokop iretam

 nuhat gnapuK lep 7102/6102  naraja . 
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.c  iuhategnem kutnU   aynkadit ada  naupmamek huragnep  nad  naralanep

 narujujek  d awsis rajaleb lisah padahret m nagne  naparene  natakednep

gninrael yrevocsid    iretam adap  API IX salek awsis marag sisiordih kokop

 nuhat gnapuK 5 iregeN AMS 5 lep 7102/6102  naraja . 

4.1  naitileneP taafnaM  

a ini naitilenep taafnam nupadA : halad  

.1   satisrevinU igaB  

 igab isnerefer nahab iagabes nakanugid tapad nakparahid ini naitileneP

 igab nagnabmus nakirebmem atres ,sinejes gnay luduj nagned nial naitilenep

 .naakatsuprepid haimli silut ayrak naarahadnebrep  

.2  halokeS igaB  

)a   nahab iagabeS  awsis rajaleb lisah nakgnabmegnem kutnu isnerefer

.marag sisilordih koop iretam adap aimik rajaleb lisah aynsusuhk  

)b   raga rajaleb arac ikiabrepmem kutnu awsis igab isamrofni nakirebmeM

 atres ,amas ajrekeb nad riipreb sativitaerk ,tanim nakhubmunem tapad

ilas  .narajalebmep satilauk naktakgninem aggnihes iskaretnireb gn  

.3  itileneP igaB  

)a   gnay nauhategnep umli nakparenem sugilakes nauhategnep habmaneM

.satisrevinu id helorepid ini amales  

)b   narajalebmep ,naitilenep nakrasadreB gninrael yrevocsid   huragnepreb

 gnorodnem ini lah akam ,awsis aimik rajaleb lisah padahret fitisop
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 rajaleb nataigek malad ini narajalebmep nakanuggnem kutnu silunep

 .gnatadnem asamid rajagnem  

5.1  halitsI nasataB  

enareb gnay narisfanep iradnihgnem kutnu naujutreb halitsi nasataB  magar ak

 ini naitilenep nagned natiakreb gnay halitsi aparebeB .ini naitilenep padahret

: tukireb iagabes naksalejid tapad  

.1  huragneP  

 naksalejnem  amatreP  isidE  aisenodnI  asahaB  raseB  sumaK  malaD

 )adneb  ,gnaro(  utauses  irad  lubmit  gnay  ayad  halada  huragneP”  awhab

 ”gnaroeses  nataubrep  uata  naayacrepek  ,kataw  kutnebmem  tuki  gnay

 .)051:2002  ,kkd  .iwlA(  

.2  nep naupmameK narala  

 kutnu sesorp utaus halada naralanep )921 : 7891( areraP turuneM

 iapacnem  nakrasadreb sigol uata laka kusam gnay nalupmisek utaus

 .laka kusam gnay naataynrep uata naataynek  

.3  narujujeK  

iwaisunam satilauk nakapurem narujujek )74 : 1102( halinuA turuneM  

.raneb araces kadnitreb nad irid nakisakinumokgnem aisunam anamid  

.4   natakedneP gninrael yrevocsid  

 natakedneP  gninrael yrevocsid  gnay narajagnep nakapurem

awhab nakataynem  awsis   narajalebmep nataigek malad fitka narepreb surah

)462:3102 ,dubkidnemeK( . 
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.5   lisaH rajaleb  

 kutneb naiapacnep nakapurem rajaleb lisah )41:2102( siraH & dahiJ turuneM

 nad fitkefa ,fitingok hanar irad patenem gnurednec gnay ukalirep nahaburep

 sesorP .utnetret utkaw malad nakukalid gnay rajaleb sesorp irad sirotomokisp

 tagnas rajaleb .awsis gnaroes rajaleb lisah padahret huragnepreb  

6.1  naitileneP nasataB  

halada ini naitilenep malad naitilenep nasatab idajnem gnay nupadA  : 

.1  naitileneP  adap nakukalid ini  5 iregeN AMS   nuhat gnapuK lep  naraja

7102/6102 . 

.2   salek awsis naitilenep lepmaS  nuhat gnapuK 5 iregeN AMS 5 API IX

lep 7102/6102 naraja . 

.3   nagned marag sisilordih kokop iretam adap nakukalid ini naitileneP

 natakednep nakparenem .gninrael yrevocsid  

.4   naupmamek huragnep iuhategnem kutnu naujutreb aynah ini naitileneP

 narujujek nad naralanep .awsis rajaleb lisah padahret  
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II BAB  

AKATSUP NAUAJNIT  

1.2  naralaneP naupmameK  

1.1.2  naralanep naitregneP  

 naralaneP  )idub laka iulalem( atik anamid latnem sesorp haubes halada

apa irad karegreb   lah( urab gnay nauhategnep ek ujunem iuhatek atik halet gnay

 atik halet gnay nauhategnep irad karegreb atik uatA .)iuhatek atik muleb gnay

 gnay nauhategnep nagned nagnubuhreb urab gnay nauhategnep ek ujunem ikilim

91 ,onoyramuS( tubesret ikilim atik halet )57 : 99  

 uata ada hadus gnay utauses irad kalotreb ulales naralanep kutneb aumeS

 nauhatkaditek irad kalotreb ralanem nikgnum kadit atiK .iuhatek atik hadus

 kutnu kalot kitit iagabes nakanugrep atik gnay aidesret gnay utauses ada ulales

kalot kitiT .ralanem   utauses utiay ” iuhatekid halet gnay “ nakaman atik tubesret

nasala nakhab rasad ,itkub ,simerp iagabes nakidajid gnay -  “ lah anam irad nasala

 gnay haluti naklupmisid gnay laH .naklupmisid tapad ” iuhatekid muleb gnay

 gnay aynarik halinI .isulknok tubesid  naralanep apagnem nasala nakapurem

 kiranem kutnu rikipreb ” fisulknok rikipreb “  iagabes nakisinefedid  aguj tapad

.) 67: 9991 ,onoyramuS( nalupmisek  

 

 



 

41  
 

 ilha arap aparebeb turunem naralanep naitregneP  malad pitukid gnay

)41 : 1102 ,iwakraM( lanruj : 

.a  turuneM   nataigeK .rikipreb nataigek halada naralaneP ) 32 : 6991( rapaR

 naralanep ,idaJ .asahab apnat gnusgnalreb tapad nikgnum kadit rikipreb

.asahab nagned tuap tukgnasreb asaitnanes  

.b   nataigek utaus halada naralanep )41 : 8991( irtnamusairuS  turuneM

ay rikipreb iric iaynupmem gn - .tilana nad sigol utiay  utnetret iric  

.c   utaus nakujnunem naralanep nakatagnem )3 : 5891( nosrednA turuneM

isatnemugra nakakumegnem nad ialinem gnaroeses sesorp -  isatnemugra

.hararet nad sigol  

.d  taus halada naralanep )652 : 6991( llamS turuneM  gnay nasalejnep u

 rasad sata gnay hibel uata lah 2 aratna nagnubuh uata natiak nakujnunem

 nasala – hakgnal nagned nad utnetret nasala -  adap iapmas utnetret hakgnal

.nalupmisek  

.e   gnay sigol rikipreb halada naralanep awhab )853 : 8002( kcortnaS turuneM

anuggnem nalupmisek kiranem kutnu fitkuded nad fitkudni nak . 

.f   ludujreb gnay aynnasilut malad )53 : 8002( uolasraB nad yebraB turuneM

gnivlos melborp dna gninosaeR  nakapurem naralanep nakpakgnugnem ,

 gnay naumenep sesorp ayngnukudnem ,rikifreb aisunam  awhab adnat

pad  naklupmisid tapad gnay uata iuhatekid gnay apa irad nutnunem ta

.narikimep haubes malad tarisret gnay apa padahret  
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.g   rikipreb arac halada naralanep ,)04:6991 ,namriF malad( iksehnoB turuneM

 .iuhatekid muleb gnay kejbo naknurunem uata imahamem ahasureb gnay

O  aynnaranebek ialinid gnay naataynrep utaus halada duskamid gnay kejb

 .itakapesid tapad halet  

eM .gnaroeses fitingok naupmamek nakapurem naralaneP  iroet turun

P fitingok  tapme itupilem fitingok nagnabmekrep )6 : 1002( fusuY malad tegai

 .edoirep uata pahat 0( rotomirosnes takgnit amatreP -  .)nuhat 2  ,audek arp -

 lanoisarepo 2 nakarikrepid kana aisu adap - ,nuhat 7    ,agitek tirknok isarepo   adap

7 nakarikrepid kana aisu - ,tapmeek ,nuhat 21  lamrof isarepo   kana aisu adap

1 nakarikrepid t nagned iauseS .sata ek nuhat 2 oe  rumu takgnit kutnu ,ini tegaiP ir

.lamrof naralanep naupmamek takgnit adap adareb hadus AMS  

 utaus iagabes nakisinefedid tapad naralaneP  sesorp    gnay latnem

gnay apa irad karegreb   atik kadit gnay apa adapek iuhatek atik    iuhatek

ad kadit atiK  .aynmulebes  utauses tapadret ulaleS .naadakaditek irad ralanreb tap

 atik gnay nup apa uata kalot kitiT .ralanreb kutnu kalot kitit idajnem gnay

simerp nakapurem gnay ,nauhategnep tubesid iuhatek - itkub uata simerp -  itkub

upmiynem tapad kutnu atik igab rasad idajnem gnay  atik kadit gnay apa nakl

 iagabes  nakisinefedid asib naralanep apagnem nasala utI .aynmulebes iuhatek

8 : 3102 ,naraM( nalupmiynep narikimep -  mulukiruk nagned iauses ipateT.)9

apa itrareb halkadit akam ,gnarakes ukalreb gnay -  naralanep naupmamek apa

nit gnay  .kiab gnay retkarak nad tafis nagned gnukudid kadit akij igg  
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 nakgnabmegnem upmam aisunam nakbabeynem naralanep naupmameK

 naklisahgnem naralaneP .aynnaasaukek aisahar nakapurem gnay nauhategnep

p nagned nakub rikipreb arac nagned naktiakid gnay nauhategnep  .naasare

 inkay ,kokop iric aud ikilimem ,rikipreb naupmamek haubes iagabes naralaneP

 akigol helo isadnalid ini rikipreb sesorp awhab aynitra sigoL .sitilana nad sigol

 nakukalid ini rikipreb sesorp awhab itra gnudnagnem sitilana nakgnades ,utnetret

l nagned hakgna -  gnay akigol helo naktaraysrepid gnay itrepes rutaret hakgnal

 nalupmisek adap iapmas tapad atik ,naralanep sesorp iulaleM .aynnakanugrepid

 kutnu sesorp halada inisid naralaneP .iroet uata sisetopih ,ismusa apureb gnay

am gnay nalupmisek utas iapacnem  naataynek nakrasadreb sigol uata laka kus

.)921 : 7891 ,areraP( laka kusam gnay naataynrep uata  

2.1.2  iriC - naralaneP iriC  

irric iaynupmem naralanep akam ,rikipreb nataigek utaus iagabeS -  iric

utnetret ; tukireb iagabes utiay ,  

.a  akigol tapadreT  

   kutneb paiT kigol iaynupmem naralanep  tapad aggnihes ,iridnesret ayna

 anamid ,sigol rikipreb sesorp utaus nakapurem naralanep awhab nakatakid

 alop utaus turunem rikipreb nataigek utaus iagabes nakitraid sigol rikipreb

akigol turunem nial naatakrep nagned uata ,utnetret   uti  sigol rikipreB .utnetret

( kamaj tafisreb gnay isatonok iaynupmem larulp ( laggnut nakub nad ) )ralugnis  .

 nad ,utnetret akigol utaus irad uajnitid sigol tubesid asib rikipreb nataigek utauS
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.nial gnay akigol tudus irad uajnitid alib  sigol kadit nikgnum   gnires ini laH

 atik aynetsisnok kadit helo nakbabesid gnay naralanep nauacakek naklubminem

 utnetret rekip alop nakanuggnem malad )34 : 5102 ,irtnamusairuS(  

  igoL k edotem gnatnet iduts iagabes nakitraid tapad a - pisnirp nad edotem -

 nakanugrepid gnay pisnirp  nad surul gnay naralanep nakadebmem kutnu

amatreP .  surul kadit gnay naralanep -  nataigek nagned nagnubuhreb akigol amat

 aisunam tardok nakapurem anamiagabes rikipreb radekes nakub numan ,rikipreb

rab naralanep haubeS .surul gnay rikipreb naknialem ,iridnes  akij ,dilav tubesid u

raneb kiratid gnay nalupmisek - simerp irad naknurutid raneb -  simerP .simerp

 aynkutnebret nimajnem gnay narikimep rasad uata ,itkub uata atad halada

 nagned iauses naklisahid gnay naataynrep halada nalupmiseK .nalupmisek

simerp - nay simerp  naataynrep nagned sigol araces nagnubuhreb nad aidesret g

.)17 : 9991 ,onoyramuS( tubesret  

.b  tilanA tafisreB  

 irid nakradaynem gnay rikipreb nataigek utaus nakapurem naralaneP

 sisilana kutnu nakanugrepid gnay rikipreb akgnarek nad sisilana utaus adapek

besret  ini sitilana pakiS .natukgnasreb gnay naralanep akigol halada tu

 aynada apnaT .utnetret rikipreb alop utaus aynada irad isneukesnok nakapurem

 adap sisilana babes ,sisilana nataigek ada naka kadit akam tubesret rikipreb alop

aigek utaus nakapurem ayntakekah hakgnal nakrasadreb rikipreb nat -  hakgnal

 utnetret .)34 : 5102 ,irtnamusairuS(  
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 tagnas naralanep nataigek ,salek id narajalebmep sesorp malaD

 malad sitilana nad sigol gnay rikipreb abocnem kutnu awsis helo nakulrepid

 iroeT nagned iauseS .narajalebmep iretam iagabreb imahamem nad amirenem

adap adareb hadus AMS takgnit kutnu ,ini tegaiP   naralanep naupmamek takgnit

.lamrof  

3.1.2  naralaneP naupmameK naktakgnineM araC  

 sativitka malad kidid atresep naralanep naupmamek naktakgninem araC

: tukireb iagabes arac nagned nakukalid tapad narajalebmep  

.a   gnay kutneb malad narajalebmep nahab nusuynem uruG  iauses pais hadus

mulukiruk natutnut  

.b   saguT .haimli edotem uata hamarec edotem nakparenem kaynab kadit uruG

hotnoc iatresid nagned salej ipat takgnis iskurtsni rebmem halada urug amatu -

isalumis araces nupuam iridnes nakukalid kiab ,hotnoc  

.c  narajalebmep nahaB   irad ialumid ,sikrareih uata gnajnejreb araces nususid

 nataraysrep( skelpmok gnay adap iapmas )hadner nataraysrep( anahredes gnay

.)iggnit  

.d  itamaid nad rukuid tapad gnay lisah adap isatneiroreb narajalebmep  nataigeK  

.e  skerokid areges surah nahalasek  paiteS ikiabrepid uata i  

.f   tapad naknigniid gnay ukalirep raga nahital nad nagnalugnep nakukalid  ulreP

namizalep uata naasaibek idajnem  

.g  atayn gnay ukalirep sata irasadid naialinep uata isaulavE  
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.h   nanikgnumek kutnu kidid atresep naujamek aumes tatacnem uruG

akirebmem  malad b3102,dubkidnemeK( nakiabrep narajalebmep nakadnit n

141:3102,nidibA ) 

4.1.2  iroeT - naralaneP naupmameK gnukudnem gnay iroet  

 utiay naralanep naupmamek gnukudnem gnay iroet aparebeb  nupadA

 : tukireb iagabes  

.a   isaisosA iroeT  

 gnukudnem gnay iroet utas halaS  iroet halada naralanep naupmamek

 adap kujurem narajalebmep malad isaisosa halitsI .fitisosa rajaleb

 magareb nakisaisosagnem nad edi magareb nakkopmolegnem naupmamek

 .iromem nalaggnep idajnem aynnakkusamem naidumek kutnu awitsirep

 tagnas ini isaisosa iroeT  haimli pakis nakmananem nasadnal idajnem fitkefe

ialin nagned naanekreb kidid atresep adap isavitom nad -  irad cisnirtni ialin

 .fitapisitrap narajalebmep  

 araces lisahreb naka narajalebmep sesorp ,isaisosa iroet turuneM

nusgnal iskaretni idajret akij fitkefe atna g P .kidid atresep nad kididnep ar  alo

S( nopser nad sulumits iulalem nakukal ini iskaretni -  ini iroeT .)R

 .ekidnrohT helorepid gnay nemirepske lisah nakrasadreb nakgnabmekid

 kidid atresep rajaleb susuhk hibel ,narajalebmep sesorp ,ekidnrohT turuneM

jret abit araces nakub pahatreb araces ida -  ekidnrohT anerak helO .abit

 utiay narajalebmep sesorp nagned natiakreb gnay mukuh 3 nakakumegnem  
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)1   kefe mukuH  ,)tceffE fo waL ehT (  aratna nagnubuh satisnetni anamid

ajalaebmep sesorp amales ) R( nopser nad )S( sulumits  tagnas nar

 tabika akiJ .idajret gnay nagnubuh irad isneukesnok helo ihuragnepid

S nagnubuh irad -  ukalirep akam ,nakgnaneynem nakasarid uti R

 tabika akij ,aynkilabeS .nataugnep imalagnem naka kidid atresep

S nagnubuh - kalirep akam ,nakgnaneynem kadit asarid R  atresep u

 irad kefe ,ekidnrohT turuneM .hamelem naka kidid drawer   tabika(

 ukalirep taukrepmem malad raseb hibel huaj )nakgnaneynem gnay

 kefe nakgnidnabid kidid atresep tnemhsinup   kadit gnay tabika(

 ankamreb inI .aynukalirep hamelrepmem malad )nakgnaneynem

 awhab  drawer  ipatet ,kidid atresep ukalirep naktakgninem naka

 tnemhsinup  nakgnalihgnem uata ignarugnem naka utnet muleb

.aynukalirep  

)2   ( nahital mukuH esicrexE fo waL ehT  2 irad iridret mukuh aynlawA .)

raK .0391 nuhat adap ekidnrohT helo tubacid ipatet sinej  uaileb ane

 uata taukrepmem tapad kadit ajas nahital awhab iradaynem

 ,amatreP .ukalirep kutnebmem  esU fo waL ehT    nagnubuh utiay

S aratna - gnalureb uata nakanugid gnires akij tauk nikames naka R -

 ,audeK .gnalu  ,esusiD fo waL ehT S aratna nagnubuh utiay - aka R  n

gnalureb  nakukalid uata hitalid kadit akij hamelem nikames -  .gnalu

 nakanuggnem nagned kutnebid tapad ukalirep ,ekidnrohT turuneM

( nataugnep tnemecrofnier  ,nakirebid tapad patet gnalureb nahitaL .)
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uknesnok iradaynem udividni halada  gnitnepret gnay ipatet  isne

.aynukalirep  

)3  (  napaisek mukuH sennidaeR fo waL ehT  nakatagnem ekidnrohT ,)

 nakgnaneynem kadit uata  nakgnaneynem naka uti utauses awhab

 napaisek adap gnutnagret irajalepid kutnu  nakgnaneynem kadit uata

b ini lah ,narajalebmep sesorp malaD .aynudividni  akij awhab itrare

 awsis akam , nakukalid rajaleb nad pais naadaek malad kidid atresep

 kadit naadaek malad kidid atresep akij aynkilabeS .saup asarem naka

 asarem naka kidid atresep akam ,nakukalid askapret rajaleb nad pais

atsurf imalagnem nakhab saup kadit .is  

.b  ( laicos rajaleb iroeT )yroeht gninrael laicos  

( naurinep sesorp anerak idajret rajaleb ,arudnaB turuneM noitatimI  .)

 amatu tikgnugnep idajnem nopser urinem malad kidid atresep naupmameK

.aynrajaleb satifitka  

 iroet rasad pesnok 4 ada arudaB turuneM ( laicos rajaleb  laicos

)yroeht gninrael  utiay  

)1  ( naledomep ,amatreP gniledom  nagned rajaleb kidid atresep anamid ,)

 ,takaraysm atoggna ,namet ,urug ( nial ggnaro ukalirep urinem arac

nial nad -  namalagnep nad )nial suoiraciv   irad rajalebrajaleb utiay

lisahrebek .nial gnaro nalisahrebek nad na  

)2   ledom padahret naitahrep rebmem esaf itupilem ,rajaleb esaf ,audeK

( lanoitnetta  malad ledom nakitahrepmem lisah nakpadnegnem ,)
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( rajalebep narikip noitcudorper ( isavitom nad ) noitavitom  akitek )

gnem nanigniekreb kidid atresep gnalu -  gnay ledom ukalirep gnalu

isneukesnok nakgnatadnem - .nagnukgnil irad fitisop isneukesnok  

)3   rajaleb ,agiteK  suoiraciv  nagned rajaleb kidid atresep anamid ,

 amales namukuh uata narajnag irebid nial gnaro hakapa tahilem

ukalirep malad tabilret - ret ukalirep .utnet  

)4  ( irid narutagnep ,tapmeeK fles - noitaluger  kidid atresep anamid )

 namukuh uata narajnag rebmem ,nakgnabmitrepmem ,itamagnem

.irdnes aynukalirep padahret  

2.2  narujujeK  

1.2.2  narujujeK naitregneP  

 aisunam anam iwaisunam satilauk nakapurem narujujeK

 .)yllufhturt( raneb araces kadnitreb nad irid nakisakinumokgnem  tagnigneM

ujek j  nasipal aumes helo ikilimid gnitnep gnay pakis utas halas nakapurem naru

halokes igab ulrep akam ,takaraysam -  ini pakis nakmananem kutnu halokes

 akerem raga kidid atresep adapek  inid kajes rujuj pakis ayngnitnep imahamem

  malad ukalirep utaus iagabes naklupmisid tapad narujujeK .)74 : 1102 ,halinuA(

 uata naranebek naknapedegnem nagned nakukalid gnay kimedaka nagnukgnil

iynubmeynem kadit ,aynranebes gnay atakreb ,ada gnay naataynek  utaus nak

 nakpatetid gnay narutarep nagned iauses kadnitreb atres ,nupapa isamrofni

.halokes nagnukgnilid   nagned tare natiakreb aynhuggnuses narujujek uti aneraK

 anamiagabes ,ragnednem naupmamek aynmaladid kusamret ,naranebek ialin
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res ,aracibreb naupmamek  nakadnit irad lucnum asib gnay ukalirep paites at

 naupmamek haubes iagabes nakitraid asib narujujek anahredes araceS .aisunam

atkaf nakiserpskegnem asib kutnu -  nikgnum kiabes idabirp nanikayek nad atkaf

,ukalirep malad dujuwret ini pakiS .aynada anamiagabes   padahret rujuj kiab

 idabirp isavitom padahret rujuj pakis atres ,iridnes irid nupuam nial gnaro

 .udividni gnaroes irid malad nitab naataynek nupuam  

 idajnem narujujek ,halokesid retkarak nanugnabmep sketnok malaD

kana retkarak  kutnu gnitnep tama - dnI kana  atik tapad ini retkaraK .ini taas aiseno

 kana akitek aynlasim ,salekid napudihek malad gnusgnal araces tahil

 gnay nataubrep nakapurem ketnocnem nataubreP .naiju nakanaskalem

 nad ,aut gnaro ,namet ,iridnes irid adapek rujuj taubreb kadit kana naknimrecnem

g  aut gnaro,namet ,iridnes irid upinem kana itrareb ketnocnem nagneD .aynuru

.)82 :1102  ;.kkd ,amuseK( .aynurug nad  

  ukalirep utiay ,aynnarikip hurules itupilem gnaroeses narujujek satilauK

eK .maladid ada gnay nitab pakis nupuam ,raulek isatsefinamret gnay  nailsa

 gnatnet pesnoK .narujujek satilauk irad tahilid asib gnaroeses naidabirpek

 hibel ayntafis anerak isalupinamid hadum nad nakgnugnibmem asib narujujek

 alop alages anamid gnaroeses larom satilauk rukugnem rujuj ukalireP .roiretni

 isavitom nad ukalirep .udividni gnaroes irid narutagnep adap gnutnagret  
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2.2.2   iriC – rujuJ gnarO iriC  

tukireb  ukalirep helo nakiricid rujuj retkarak ikilimem gnay gnarO  

: )92 : 1102 ,kkd ,amuseK(  

.a  lem kutnu ) nasutupek isaisini( daketreb akiJ  ayndaket ,utauses nakuka

 halada bek utaus narane . 

.b  aynada apa raneb( gnohobreb kadit atakreb akiJ  .)  

.c   gnay apa nagned aynitah nakatakid gnay aratna naamasek aynada akiJ

.aynnakukalid  

y gnaroeseS naka rujuj retkerak ikilimem gna   kiab ,nial gnaro itanimid

 retkaraK .ayniagabes nad ajrek artim/naker ,sinsib ,natabahasrep sketnok malad

 atnic gnaroeses nakidajnem kutnu kokop retkarak utas halas nakapurem ini

 ai gnay naranebek nagned aynirid amiretid naka gnay okiser nupapa ,naranebek

 .nakukal  

3.2  rajaleb lisah nad rajaleB  

1.3.2  rajaleB  

.a  rajaleB naitregneP  

  helo pitukid gnay ilha arap aparebeb turunem rajaleb naitregneP

( 11 : 1102 ,otnayiraH & onoyuS - : )21  

)1   atanidamkuS  malad nahaburep nakapurem rajaleb awhab nakataynem

 gnay ,naidabirpek alop iagabes nakisatsefinamid -  urab gnay nopser alop

 nad nauhategnep ,naasaibek ,pakis ,nalipmaretek kutnebreb gnay

napakacek .  
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)2   aynhelorepid  nakapurem rajaleb ) 8591( worC dna worC turuneM

naasaibek -  .urab pakis nad nauhategnep ,naasaibek  

)3   dragliH turuneM  utaus anamid sesorp utaus nakapurem rajaleb ,) 2691(

 utaus padahret nopser aynada anerak habureb uata  lucnum ukalirep

 .isautis  

)4   sesorp nakapurem rajaleb nakataynem )2691( dragliH nad siuqraM

irid  malad idajret gnay umli iracnem   ,nahital iulalem gnaroeses

 nial nad narajalebmep –  .irid malad nahaburep idajret aggnihes nial  

)5   utaus anamid sesorp utaus halada rajaleb nakisinefednem )4891( egaG

 .namalagnep irad tabika babes iagabes aynukalirep habureb msinagro  

)6  akataynem )7791 ( engaG  sesorp haubes halada rajaleb awhab n

 kutnu naupmamek natakgninep utiay aynnaupmamek nahaburep

.ajrenik sinej iagabreb nakukalem  

 hakgnit nahaburep sesorp halada rajaleb awhab igal naksalejid hibeL

gned kidid atresep aratna iskaretni irad tabika iagabes ukal rebmus na -  rebmus

 .naktaafnamid ipatet gnacnarid ajagnes araces gnay kiab ,rajaleb kejbo uata

 halada rajaleb awhab naklupmisid tapad ,sataid ilha aparebeb naiaru iraD

 aynidajret naknikgnumem gnay radas araces nakukalid gnay satifitka

ukalirep adap nahaburep  .rajaleb gnay gnaroeses  
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.b  iriC - rajaleB iriC  

 rasad nagned ,rajaleb hadus asarem gnires kidid atresep uata gnarO

majreb hadus akerem awhab -  gnay iretam uata narajalep nahab acabmem maj

?rajaleb hadus akerem hakraneb ,nakrajaid   haletes nakirebid asib aynnabawaJ

 itamrecnem arac nagned uata ,natukgnasreb gnay iretam gnatnet set nakukalid

iric -  hadus gnay itrepes rajaleb nasatab malad ada anamiagabes rajaleb  iric

 .nakakumekid  

iriC -  tukireb iagabes rajaleb iric  

)1  ned iadnatid rajaleB  ,itrareb ini laH .ukal hakgnit nahaburep aynada nag

 utiay ,ukal hakgnit irad itamaid tapad aynah rajaleb irad lisah awhab

 lipmaret kadit nad uhat kadit irad ukal hakgnit nahaburep aynada

.lipmaret nad uhat idajnem  

)2   ukalirep nahabureP tnenamrep evitaler  awhab ,itrareb ini laH .

 naka utnetret utkaw kutnu rajaleb anerak idajret ukal hakgnit nahaburep

 areges surah kadit ukal hakgnit nahabureP .habureb kadit nad patet

 nahaburep ,gnusgnalreb gnades rajaleb sesorp taas adap itamaid

op tafisreb tubesret ukalirep .laisnet  

)3   taas adap itamaid tapad areges surah kadit ukal hakgnit nahabureP

 tafisreb tubesret ukalirep nahaburep ,gnusgnalreb gnades rajaleb sesorp

.laisnetop  

)4  nahital lisah nakapurem ukal hakgnit nahabureP  .namalagnep uata  
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)5   tapad uti nahital uata namalagneP em  gnay utauseS .natugnep nakirebm

 kutnu nagnorod uata tagnames nakirebmem naka uti taukrepmem

 .ukal hakgnit habugnem  

.c   pisnirP – rajaleB pisnirP  

 pisnirp ikilimem unitnok nad sitametsis nataigek iagabes rajaleB – 

:tukireb iagabes rasad pisnirp  

)1  nalreb rajaleB pudih rumues gnusg  

 gnajnapes kidid atresep ukalirep nahaburep sesorp nakapurem rajaleB

 gnail kusam gnalejnem iapmas ubi nagnudnak irad ialum irad tayah

 nagned sarales nad isares ,itneh apnat gnusgnalreb gnay tahal

.aynnagnabmekrep sagut isasedoirep  

.a   sesorP skelpmok halada rajaleb  

 satilauk nial aratna ,aynihuragnepmem kepsa kaynb rajaleb sesorP

 ratal alages nagned )kidid atresep( tupmi war satitnauk nad

 gnay tupmi latnemnorivne ,tupmi latnemurtsni ,ayngnakaleb

etsis nad udapret araces nakisasinagroid aynaumes  malad sitam

.rajaleb naujut iapacnem akgnar  

.b  skelpmok gnay ujunem anahredes gnay irad gnusgnalreb rajaleB   

 nad nagnabmekrep sagut nagned nakiausesid narajalebmep sesorP

 araces nupuam kisif araces kiab ,kidid atresep nagnatamek takgnit

ab ialum irad naawijek  raja nahab ujunem anahredes gnay raja nah

.selpmok gnay  
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.c  lautpesnok ujunem lautkaf gnay irad ialum rajaleB  

 malad sitametsis gnay sesorp nakapurem narajalebmep sesorP

nagned  nakiausesid raja nahab naijaynep anamid fitargetni  

 raja nahab nagned ialumid gnay kidid atresep naupmamek takgnit

 ardni acnap helo itamaid hadum gnay lautkaf tafisreb gnay

 takgnit rikipreb isanijami nakhutubmem gnay raja nahab ujunem

.iggnit  

.d  kartsba ujunem tirkgnok takgnit irad ialum rajaleB  

lebmep sesorP  takgnit nagned iauses gnabmekreb naraja

 hadum gnay raja nahab irad ialum kidid atresep nagnabmekrep

 gnay narajalebmep sesorp ujunem atayn araces itamaid

.fitkepsorp nad fitkeyorp ,fitanijami gnay ralan ayad nakulremem  

.e  abmekrep irad naigab nakapurem rajaleB nagn  

 napudihek nanalajrep iatnar atam nakapurem narajalebmep sesorP

 .kidid atresep  

.f  urug apnat nupuata urug nagned gnusgnalreb rajaleB  

utas nakub urug ,ini nredom dabaid narajalebmep sesorP -  aynutas

.aynnial rajaleb rebmus kaynb hisam ipatet ,rajaleb rebmus  

 ikiimid surah gnay pisnirp 3 ada )24 : 4102 ,itajranaD( turuneM

: rajaleb nataigek nakukalem mulebes rajalebmep helo  

)a  lautkaF isamrofnI  

: arac nagned helorepid gnay isamrofnI  
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.1  .rajalebmep adapek naakisakinumokiD  

.2   ialumem mulebes rajalebmep helo irajalepiD .urab rajaleb  

.3   madnepret tubesret issamrofni anerak ,iromem irad kacaliD

.rajalebmep iromem malad  

)b  lautkeletnI narihameK  

 nakajregnem malad arac iagabreb ikilimem surah rajalebmeP

lobmis nagned natiakreb gnay amaturet ,utauses -  nad asahab lobmis

.aynnial  

)c  tartS  ige  

 nad rajaleb igetarts nafitkagnep nakulremem rajaleb sativitka paiteS

 kutnu igetarts nakanuggnem upmam surah rajalebmeP .tagnignem

 taubmem nad hilimem ,skelpmok gnay sulumits nakridahgnem

naigab edok -  kacalem nad ,halasam nakhacemem ,sulumits naigab

mek .irajalepid halet gnay isamrofni ilab  

.d  rajaleB naujuT  

 igab kiab narajalebmep sesorp malad gnitnep tagnas rajaleb naujuT

 sesorp malad tabilret gnay kejbus halada awsiS .awsis igab nupuam urug

 sesorp imalagnem awsis tubesret nataigek malaD .narajalebmep

mu adaP .rajaleb ukalirep nagned nopserem nad narajalebmep  awsis aynmu

 .rajaleb ayngnitnep lanegnem muleb  

 nasala 3 nakirebmem ) 24: 4102 ,itajranaD ( malad relyT hplaR

: utiay lanoiskurtsni naujut malad nakpatetid gnay rajaleb naujut gnitnep  
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)1   gnay apa ,narajalebmep nakanacnerem malad naudnap nakirebmeM

 nakparahid .iaseles narajalebmep haletes awsis helo iapacid naka  

)2  .rajaleb isatserp narukugnep malad anugreB  

)3   aggnihes ,irajalepid surah gnay apa aynmulebes iuhategnem awsiS

 .aynahasu nad naitahrep nakharagnem hibel tapad awsis   ayntujnales  

.e   rotkaF – y rotkaF epmeM gna rajaleB ihuragn  

)1  : itupilem ,lanretnI isidnoK  

.a  lanoisome ,lautkeletni naupmamek :sikisp isidnoK  

.b  nagnukgnil nagned isasilaisosreb naupmamek :laisos isidnoK  

)2   :itupilem ,lanretske isidnoK  

.a  rajaleb iretam natilusek takgnit nad isairaV  

.b  rajaleb tapmeT  

.c  milkI  

.d  anasauS  nagnukgnil  

.e  rajaleb ayaduB  

)3  rajaleb natakednep rotkaF  

 rajaleb edotem nad igetarts itupilem gnay udividni rajaleb ayapu sineJ

 .iretam nakukalem kutnu aynnakanugid gnay .)54 :4102 ,itajranaD(  
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.f  iroeT - rajaleB  iroeT  

 macamreb adA –  aparebeb helo naksumurid gnay rajaleb iroet macam

: nial aratna rakap arap  

)1   tlatseG iroeT  

  nad namahamep naknakenem tagnas tlatseG rajaleb iroeT

 gnitnep gnilap gnay ,ini iroet turuneM .fitanretla utaus iagabes natamagnep

halada rajaleb malad   helorepmem utiay ,amatrep naiauseynep aynada

 ,rajaleB .ipadahid gnay halasam nakhacemem kutnu tapet gnay snopser

lah ignalugnem nakub gnitnep gnay -  naknialem ,irajalepid surah gnay lah

 helorepmem uata itregnem thgisni  tafiS .)nasawaw ,namahamep( -  tafis

aleb  nagned raj  thgisni :nial aratna  

)a  thgisnI  rasad naupmamek irad gnutnagret  

)b   thgisnI naveler gnay uapmal asam namalagnep irad gnutnagret  

)c  thgisnI   apur naikimedes rutaid rajaleb isautis alibapa lubmit aynah

p gnay kepsa alages aggnihes itamaid tapad ulre  

)d   thgisnI a racid ulrep gnay lah halad tignal irad hutaj asib kadit ,i  

)e    nagned rajaleB  tapad thgisni ignaluid  

)f  thgisnI  isautis ipadahgnem kutnu nakanugid asib ,tapadid ilakes -  isautis

.urab gnay  

nirp aparebeb tapadret ,tlatseG iroet turuneM :aynaratna id rajaleb malad pis  

)a  nahurulesek nakrasadreb rajaleB  

)b  nagnabmekrep sesorp utaus halada rajaleB  
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)c  nahurulesek emsinagro iagabes kidid atreseP  

)d  refsnart idajreT  

)e   nagned surah rajaleB thgisni  

)f   nad nanigniek ,tanim nagned nagnubuhreb akij lisahreb hibel rajaleB

.naujut  

)g   halada rajaleB namalagnep isasinagroer  

)h  suret araces gnusgnalreb rajaleB - .surenem  

)2  renruB .J iroeT  

   gnaroeses ukal hakgnit habugnem kutnu kadit rajaleb renurB turuneM

 awsis aggnihes apur naikimedes halokes mulukiruk habugnem kutnu ipatet

dum nad kaynab hibel rajaleb tapad  renurB rajaleb sesorp maladiD .ha

 kiab nagned lanegnem nad ,awsis pait irad fitka isapisitrap nakgnitnemem

 ulrep rajaleb sesorp naktakgninem kutnU .naupmamek naadebrep aynada

 halai ”tnemnorivne gninrael yrevocsid“ nakamanid gnay nagnukgnil

namid nagnukgnil  naumenep ,isarolpske nakukalem tapad awsis a – 

 gnay nagned pirim gnay naitregnep uata lanekid muleb gnay urab naumenep

: utiay ini tukireb lah 4 nakitahrepmem urug rajaleb malaD .iuhatekid hadus  

)a  apreb awsis paites raga nakahasugneM  ulrep ayntanim ,fitka isapisitr

 naujut iapacnem kutnu gnibmibid ulrep naidumek ,naktakgnitid

.utnetret  

)b   ulrep aguj nad nakrajaid naka gnay iretam rutkurts sisilanagneM

.awsis helo itregnemid hadum aggnihes anahredes araces nakijasid  
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)c   sisilanagneM ecneuqes  gnibmibmem urug aynitra rajagnem urug ,

 naataynrep naturu iulalem awsis –  ,halasam utaus irad naataynrep

 tapad nad naitregnep helorepmem awsis aggnihes nem - refsnart   apa

.irajalepid gnades gnay  

)3  tegaiP iroeT  

jaleb sesorp nagnabmekrep ianegnem tegaip tapadneP  kana adap ra – 

: tukireb iagabes halada kana  

)a     gnaro nagned adebreb gnay latnem rutkurts iaynupmem kanA

 ,licek kutneb malad asawed gnaro nakapurem nakub akereM .asawed

 nad naataynek nakataynem kutnu sahk gnay arac iaynupmem akerem

es ainud itayahgnem kutnu  nanayalep nakulremem akaM .aynratik

.rajaleb malad iridnes  

)b      pahat iulalem kana adap latnem nagnabmekreP –  utnetret pahat

.kana aumes igab amas gnay naturu utaus turunem  

)c    pahat ayngnusgnalreb nupualaW –  iulalem uti nagnabmekrep pahat

 utas irad hitalreb kutnu utkaw akgnaj ipatet ,utnetret naturu utaus

.kana paites adap amas ulales halkadit nial gnay pahat ek pahat  

)d    : rotkaf 4 helo ihuragnepid kana latnem nagnabmekreP  

.1  sameK naka  

.2  namalagneP  

.3  laisos iskaretnI  

.4  noitarbiliuqe  
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)e  : utiay nagnabmekrep pahat 3 adA  

.1  nuhat 4 ± fitiutni araces rikipreB  

.2  nuhat 7± terknok araces isareporeB  

.3  nuhat 11± lamrof araces isareporeB  

 anahredes gnay sesorp idajret lautkeletni nagnabmekrep malaD

 nad ,ayniagabes nad adneb aman tubeynem ,hutneynem ,tahilem itrepes

 udividni pait adap idajret gnay nahaburep naiakgnar utaus utiay isatpada

 .aynratikes ainud nagned iskaretni lisah iagabes  

)4  roeT engaG .R i  

 tagnas gnay sesorp halada rajaleb awhab nakismusagnem ini iroeT

 ada awhab nakakumegnem aguj ini iroeT .nagnabmekrep malad gnitnep

:nial aratna rajaleb malad pahat agit  

)a   nakharagnem nakadnit nakukalem nagned rajaleb kutnu napaisreP

gnep ,naitahrep .isamrofni ilabmek naktapadnem nad naparah  

)b  .isnamrofrep uata nataubrep kujnu nad naheloremeP  

)c   araces nakukalrebmem  kutnu nataraysignep utiay ,rajaleb hilA

.mumu  

)5  emsiroivaheB iroeT  

 hakgnit nahaburep adap naknakenem ini emsiroivaheb rajaleb  iroeT

uneM .ukal  tapad gnay ukal hakgnit nahaburep halada rajaleb ,ini iroet tur

 irad tabika nakapurem gnay ,terknok araces ialinid nad ,rukuid ,itamaid

.aynnamalagnep nakrasadreb nad nagnukgnil nagned gnaroeses iskaretni  
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)6  emsivitingoK iroeT  

 emsivitingok rajaleb iroeT  sesorp adap naknakenem gnay iroet halada

 iskaretni sesorp halada rajaleb ini iroet turuneM .isamrofni nahalognep

 suret araces gnusgnalreb gnay aynnagnukgnil nagned udividni aratana

 pisnirp aparebeb ada emsivitingok iroet malaD .surenem –  rajaleb pisnirp

na :nial arat  

)a   utauses imahamem nad tagninem upmam hibel naka kidid atreseP

 akigol nad alop nakrasadreb nususid tubesret narajalep alibapa

.utnetret  

)b   gnay ek anahredes gnay irad surah narajalep iretam nanusuyneP

 nagned sagut nakukalem tapad kutnu ,babeS .timur  atresep kiab

 sagut uhat hibel surah kidid – .anahredes hibel tafisreb gnay sagut  

)c   lafahgnem adapirad kiab hibel imahamem nagned rajaleB

 .naitregnep  

)d   anerak nakitahrepid surah awsis adap udividni naadebrep aynadA

rajaleb sesorp ihuragnepmem tagnas ini rotkaf  .akerem  

)7  emsivitkurtsnoK iroeT  

 gnay narajalebmep iagabes nakisinefedid emsivitkurtsnok iroeT

 apa irad ankam utauses atpicnem gnay nakadnit utiay ,fitareneg tafisreb

 pesnok aparebeb iaynupmem emsivitkurtsnok natakedneP .irajalepid gnay

:nial aratna ,mumu  
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)a  iS  gnay namalagnep naksasareb nauhategnep anibmem fitka aws

.ada hadus  

)b   iridnes anibmem aynsurahes awsis ,narajalebmep sketnok malaD

.akerem nauhategnep  

)c   iridnes awsis helo fitka araces nauhategnep anibmem ayngnitneP

ep aratna ihuragnepmem gnilas sesorp iulalem  narajalebm

.urabret narajalebmep nagned uluhadret  

)d   anibmem gnaroeses halada ini iroet malad gnitnepret rusnU

 nakgnidnabmem arac nagned fitka araces aynirid nauhategnep

.ada hadus gnay aynamahamep nagned urab isamrofni  

)e  itom rotkaf nakapurem nagnabmieskaditeK  gnay narajalebmep isav

 iradaynem awsis gnaroes alibapa ukalreb ini rotkaF .amatu

 nasagag – .haimli nauhategnep nagned netsisnok kadit aynnasagag  

)f      natiakretek ikilimem ulrep nakaidesid gnay narajalep nahaB

 nakduskamid ini laH .awsis namalagnep nagned  kiranem kutnu

63 :3102 ,lutamiohS alU( rajaleb malad awsis tanim - .)25  

iroet aparebeb  iraD -  awhab nakaiaruid tapad sata id rajaleb iroet

 tapet gnay snopser helorepmem ,amatrep naiauseynep aynada halada rajaeb

es atres ,ipadahid gnay halasam nakhacemem kutnu  tagnas aynaum

 nad fitingok ,fitkefa kepsa nial aratna kepsa agitek adap naknakenem

.rotomokisp  
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2.3.2  rajaleB lisaH  

.a  rajaleB lisaH naitregneP  

pmamek halada rajaleb lisaH  haletes kana helorepid gnay nau  iulalem

.)41 :3102 ,siraH nad tahiJ( rajaleb nataigek   nakapurem iridnes uti rajaleB

 kutneb utaus helorepmem kutnu ahasureb gnay gnaroeses irad sesorp utaus

 narajalebmep nataigek malaD .patenem evitaler gnay ukalirep nahaburep

 awsiS .rajaleb naujut nakpatenem urug aynasaib ,lanoiskurtni nataigek uata

reb gnay naujut iapacnem  lisahreb gnay awsis halada rajaleb malad lisah -

 .lanoiskurtsni naujut uata narajalebmep naujut  

 : 3102 ,hailuJ( napituk malad siraH nad dahiJ turunem nakgnadeS

alop halada rajaleb lisaH .)51 - ialin ,nataubrep alop - naitregnep ,ialin -

aitregnep pakis nad n -  audek iraD .satiliba nad ispesrepa atres ,pakis

 rajaleb lisah naitregnep awhab naklupmisid tapad tubesret naataynrep

 sesorp nakukalid haletes atayn araces awsis ukal hakgnit nahaburep halada

leteS .narajagnep nagned iauses gnay rajagnem rajaleb  sesorp iulalem ha

 tubesid gnay rajaleb naujut iapacnem tapad nakparahid awsis akam rajaleb

 haletes awsis ikilimid gnay naupmamek utiay rajaleb lisah iagabes

.)51 : 3102 ,siraH nad dahiJ( rajaleb sesorp inalajnem  

.b   rotkaF –  lisaH ihuragnepmeM gnay rotkaF ajaleB r 

rotkaF - a rajaleb nalisahrebek ihuragnepmem gnay rotkaf  aud ad  utiay

: tukireb iagabes utiay lanretske rotkaf nad lanretni rotkaf  
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.1  lanretnI rotkaF  

 uata lanretni rotkaF  rotkaf  nakadebid ,awsis irid malad ada gnay

elorep rotkaf nad naawab rotkaf idajnem  gnay naawab rotkaF .nah

 gnay ,napakacek halada rajaleb sesorp padahret aynhuragnep raseb

 nad )isnegiletni uata nasadrecek( mumu napakacek aratna nakadebid

 nakapurem takab nad nasadreceK .)takab( susuhk napakacek

nay ,laisnetop tafisreb hisam gnay napakacek  malad nakisailautkaid g

 pukuc gnay nial lanretni rotkaF .atayn napakacek kutneb iagabreb

 nupuam nasil kiab asahabreb napakacek halada rajaleb malad gnitnep

.acabmem napakacek atres silutret  

 isidnok helo ihuragnepid aguj awsis rajaleb nalisahrebeK

natahesek   nad taig nagned rajaleb naka awsiS .aredni tala nad

 irad radnihret ,tahes aynnadab alibapa lamitpo lisah iapacnem

.kisif nauggnag uata tikaynep iagabreb   aguj gnay nial lanretni rotkaF

 ,pakis halada rajaleb nalisahrebek padahret aynhuragnep raseb pukuc

nim  pakis helo ihuragnepid rajaleB .rajaleb naasaibek nad isavitom ,ta

 nakididnep margorp padahret ,urug padahret ,halokes padahret awsis

 .aynitukiid gnay  

naka akerem akam fitisop aynpakis alibapA   nakanaskalem

 natiakreB .kiab nagned halokes nakirebid gnay sagut nad natutnut

 utauses padahret raseb tanim ikilimem awsis alibapa ,tanim nagned

huggnusreb naka ai akam - .tubesret lah inukenem malad huggnus  
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orod uata isavitom aguj ada tanim nad pakis nialeS  awsis araP .nagn

 gnay rajaleb isavitom iaynupmem akerem alibapa rajaleb taig naka

 ihuragnepid awsis ikilimid gnay rajaleb isavitom aynlicek raseB .tauk

 ,iapacid naka gnay naujut nasalejek : utiay lah aparebeb elo

 igab itukiid gnay margorp irad naitrarebek  ,aynnagnabmekrep

 nalisahrebek atres awsis naupmamek nagned margorp naiausesek

 nalisahrebeK .narajagnep sesorp malad awsis helorepid halet gnay

.awsis rajaleb naasaibek helo ihuragnepid rajaleb  

.2  lanretskE rotkaF  

 helo ihuragnepid aguj rajaleb nalisahrebeK  rotkaf aparebeb

 ,hamur nagnukgnil utiay ,nagnukgnil irad lasareb gnay ,lanretske

.ratikes takaraysam nad halokes nagnukgnil   rajaleb nagnukgniL

 ,rajaleb awsis tapmet nagnaur itrepes( kisif nagnukgnil pukacnem

litnev nad ayahac/upmal ,nakanugid gnay relibuem  anasaus atres ,isa

.kisifnon nagnukgnil nad )aynratikes   nakhutubmem aguj rajaleB

ukub amaturet ,iadamem gnay satilisaf aynaidesret -  tala nad ukub

 .rajaleb utnab  

laisos nagnukgnil ,kisif nagnukgnil nialeS -  raseb aguj sigolokisp

isahrebek padahret aynhuragnep  awsis araP .gnaroeses rajaleb nal

 akerem alibapa hariagreb nad nuket ,gnanet nagned rajaleb naka

 nagnubuh nad anasaus ikilimem gnay nagnukgnil malad adareb

laisos -  taked pukuc akerem hamuriD .nakgnaneynem gnay sigolokisp
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uas atres aut gnaro nagned barka nad arad -  gnilas akerem ,aynaraduas

ignayaynem   .nagnorod nakirebmem nad ,utnabmem ,irebmem gnilas

 naketret asarem kadit ,hateb asarem awsis arap aguj halokesiD

 igab fisudnok pukuc halokes nagnukgniL .macnaret nupuata

.rajaleb hariag natikgnabmep  

.c  lisaH rotakidnI  rajaleB lisaH seT nad rajaleB  

.1  kidnI rajaleB lisaH rota  

 bawajnem kutnu rakus asarem gnay urug kaynaB

 hakapa ianegnem aynadapek nakujaid gnay naaynatrep

 ? aynitkub apa nad ,lisahreb aynnakukalid halet gnay narajagnep

d hibelret ,uti naaynatrep bawajnem kutnu  nakparetid surah uluha

 naidumek urab ,narajagnep nalisahrebek airetirc idajnem gnay apa

 .tapet araces rajaleb nalisahrebek nakkianem kutnu tala nakpatetid

 iapacnem  kutnu sesorp utaus nakapurem narajagnep tagnigneM

inisid akam ,naksumurid halet gnay naujut   aud nakutnetid tapad

 )02 : 3102( siraH & dahiJ turuneM .mumu tafisreb gnay airetirc

: halada tubesret airetirc audek  

)a  .aynsesorp tudus irad uajnitid airetirK  

 narajagnep adapek naknaknetid sesorp tudus irad airetirK

 aggnihes simanid iskaretni nakapurem gnay sesorp utaus iagabes

 aynisnetop nakgnabmegnem nupuam kejbus iagabes awsis
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 narajagnep nalisahrebek rukugnem kutnU .iridnes rajaleb iulalem

ynsesorp tudus irad  nalaosrep aparebeb iulalem ijakid tapad a

: ini hawabid   

)1   hibelret nakpaisrepid nad nakanacnerid narajagnep hakapA

?kitametsis araces awsi naktabilem nagned urug helo uluhad  

)2   ai aggnihes urug isavitomid rajaleb awsis bataigek hakapA

 ,narabasek hunep nagned rajaleb nataigek nakukalem

 takgnit helorepmem kutnu naaskap apnat nad nahuggnusek

 gnay pakis atres naupmamek ,nauhategnep ,naasaugnep

? uti narajagnep irad ikadnehekid  

)3  hakapA  aidem itlum iakamem urug  

)4   lortnognem kutnu natapmesek iaynupmem awsis hakapA

? ayniapacid gnay rajaleb lisah iridnes ialinem nad  

)5   rajagnem rajaleb sesorp uata narajagnep sesorp hakapA

? rajaleb awsis gnasgnarem nad nakgnaneynem pukuc  

)6  rajagnep anasaus hakapA  rajagnem rajaleb sesorp uata na

? rajaleb awsis gnasgnarem nad nakgnaneynem pukuc  

)7   ,ayak pukuc gnay rajaleb anaras ikilimem salek hakapA

? rajaleb muirotarobal idajnem aggnihes  

)b  aynlisah irad uajnitid airetirK  
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lisahrebek ,sesorp iges irad uajnitid gnipmas iD  na

 halada ini tukireB .lisah iges irad tahilid tapad narajagnep

 malad nakgnabmitrepid tapad gnay nalaosrep aparebeb

 uata lisah iges irad uajnitid narajagnep nalisahrebek nakutnenem

: awsis iapac id gnay kudorp  

)1  irad awsis helorepid gnay rajaleb lisah hakapA   sesorp

 ukal hakgnit nahaburep kutneb malad kaapman narajagnep

? huruleynem araces  

)2   sesorp irad awsis iapacid gnay rajaleb lisah hakapA

? awsis napudihek malad nakisakilpaid tapad narajagnep  

)3   amal nahat awsis helorepid gnay rajaleb lisah hakapA

 pukuc atres ,aynnarikip malad padnegnem nad tagniid

? aynirid ukalirep ihuragnepmem  

)4   awsis helo nakujnutid gnay nahaburep awhab inkay hakapA

  ? narajagnep sesorp irad tabika nakapurem  

.2  rajaleB lisaH seT  

T  naiapacnep nakrasadreb nususid kudorP rajaleB lisaH se

laos isireb kudorp BHT .narajalebmep naujut nad rotakidni -  laos

 surah gnay narajalebmep kokop iretam nagned natiakreb gnay

.narajalebmep sesorp haduses nad mulebes awsis nakajrekid  

laoS - besret  BHT laos nususid tu   airetirk nakrasadreb

 imonoskat  nakpakgnugnem utiay ,)1C( tagnigneM :utiay moolB
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naruta nagned iauses nakparenem atres ayntagniid gnay apa -  naruta

lah tagnignem itrepes utnetret -  nad ,edotem ,kifiseps gnay lah

)2C( imahameM ;anahredes gnay rutkurts  kutnu naupmamek utiay ,

 kutnu naupmamek uata nakrisfanem ,nakgnarenem ,naksalejnem

 utiay ,)3C( nakpareneM ;pesnok utaus ankam pakgnanem

 hadus gnay iretam utaus nakisakilpagnem kutnu naupmamek

sumur ,iroet itrepes irajalepid - autis malad ek edi ,pesnok,sumur  is

 naupmamek utiay ,)4C( sisilanagneM ;tirknok gnay urab

 adap nagnubuh metsis haubes nakhasimem uata nakiarugnem

 ;nenopmok paites irad sikrareih araces isasinagroret gnay nanusus

 naialinep taubmem kutnu naupmamek utiay ,)5C( isaulavegneM

m ,iretam padahret nial nad ,edote -  nakanuggnem nagned nial

 utauses nakatpicnem upmam utiay ,)6C( atpicneM ;utnetret airetirk

.helorepid gnay nauhategnep uata pesnok nakrasadreb  

 

4.2  gninraeL yrevocsiD natakedneP  

1.4.2   naitregneP gninrael yrevocsid  

 natakedneP  yrevocsid  gnabmekreb  renurB irad ifosolif nakrasadreb

gnay  tubesid  yrevocsid  gninrael ,  awhab nakataynem gnay narajalebmep utiay

 adaP .)462:3102 ,dubkidnemeK( narajalebmep malad fitka narepreb surah kana

 malad aynnamahamep nakgnabmegnem tapad awsis nakparahid ini natakednep

nem  nagneD .rajaleb nataigek adap lubmit gnay halasam utaus sisilanag
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 natakednep nakanuggnem gninrael yrevocsid   uata nakumenem tapad awsis

isinifed naktapadnem - nalupmisek ,isinifed - .nalupmisek  

 mulukiruK isatnemelpmI urug nahitalep iretam malad renurB turuneM

 )462:3102( 3102  ecalp ekat eht gninrael eht sa denifed eb nac gninrael yrevocsid

.rettam tcejbus htiw detneserp ton si tneduts eht nehw   alib idajret tubesret laH

lad amaturet ,tabilret awsis  nakumenem kutnu aynlatnem sesorp naanuggnep ma

 tutnutid awsis ini narajalebmep sesorp malaD .pisnirp nad pesnok aparebeb

 nagned ,ada gnay nahalasamrep padahret sitirk nad iridnam ,fitaerk hibel kutnu

inimid tapad urug padahret awsis nagnutnagretek naikimed .risilam  

 edotem negned naajalebmep )412:4102 asnairP( lleB turuneM yrevocsid  

 gninrael  atresep nataigek lisah iagabes idajret gnay narajalebmep nakapurem

 ,nakisamrofsnartnem nad rutkurts taubmem ,isalupinamem malad kidid

umurem rajaleb malaD .urab isamrofni  nakumenem nad sisetopih utaus naks

 ,fitkuded sesorp utaus uata fitkudni sesorp nakanuggnem nagned naranebek

hJ  turunem nakgnadeS .isalopartske taubmem nad isavresbo nakulalem  nosno

aynmem )412:4102 asnairP(  awhab nakat yrevocsid   gninrael  ahasu nakapurem

tnu  .malad hibel gnay namahamep nad naitregnep helorepmem ku  

 natakednep )412:4102 asnairP( inaS turuneM yrevocsid  gninrael   halada

 helorepid gnay isamrofni uata atad naiakgnares iulalem pesnok nakumenem

 natakedneP .naabocrep uata natamagnep iulalem yrevocsid  l gninrae   nakapurem

dotem nem gnay fitingok narajalebmep e  fitaerk hibel kutnu urug nutnu

 nakumenem fitka rajaleb kidid atresep taubmem tapad gnay isautis nakatpicnem
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 awhab naklupmisid tapad sataid naitregnep iraD .iridnes nauhategnep

yrevocsid   gninrael apurem  malad awsis naktabilem gnay narajalebmep utaus nak

 nad iridnes acabmem ,isuksidreb nagned ,tapadnep rakut iulalem latnem nataigek

 .iridnes rajaleb tapad kana raga iridnes abocmem  

2.4.2  iroeT -  natakedneP  iroeT gninraeL revocsiD  

iroeT -  gnay iroet isaadnalem   natakednep gninrael yrevocsid  : halada  

.a  emsivitkurtsnok iroeT  

  awsis awhab nakataynem ini emsivitkurtsnok  iroeT  nakumenem surah

nem nad iridnes  urab isamrofni kecegnem ,skelpmok isamrofni nakisamrofnart

naruta nagned - uta alibapa aynisiverem nad amal naruta nar -  igal kadit uti naruta

.)82 :9002 ,otnairT( iauses  

 malad gnitnep gnilap gnay pisnirp utas ,ini emsivitkurtsnok iroet turuneM

 nakirebmem radakes aynah kadit urug awhab halada nakididnep igolokisp

ep iridnes nugnabmem surah awsiS .awsis adapek nauhategnep  id nauhategn

 ,ini sesorp kutnu nahadumek nakirebmem tapad uruG .aynkaneb malad

edi nakparenem uata nakumenem kutnu awsis natapmesek irebmem nagned -

 radas araces nad radas idajnem awsis rajagnem nad ,iridnes akerem edi

tnu iridnes akerem igetarts nakanuggnem .)82 :9002 ,otnairT( rajaleb ku  

.b  tegaiP iroeT  

 gnadnamem gnay ,emsivitkurtsnok ilikawem tegaiP nagnabmekrep iroeT

 fitka araces kana anam id sesorp utaus iagabes fitingok nagnabmekrep
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namalagnep iulalem satilaer namahamep nad ankam metsis nugnabmem -

namalagnep  iskaretni nad - 002 ,otnairT( akerem iskaretni .)92 :9  

 urab gnay iyab ialum hubmut taas adap udividni paites ,ini iroet turuneM

 takgnit tapme imalagnem naka asawed aisu kajnignem iapmas nakrihalid

0 aisu( rotomirosneS :nial aratna fitingok nagnabmekrep - hat 2  arP ,)nu

2 aisu( lanoisarepo - 7 aisu( tirknok lanoisarepO ,)nuhat 7 -  ,)nuhat 11

11 aisu( lamrof lanoisarepO - .)92 :9002 ,otnairT( )asawed  

.c   yeweD nhoJ iroeT  

 utiay halasam nakhacemem malad id fitkelfer edotem ,yeweD turuneM

itah ,fitka rikipreb sesorp utaus - tah  haraek rikipreb sesorp isadnalid gnay ,i

nalupmisek -  hakgnal amil iulalem turunem fitinefed gnay nalupmisek : 

)1   uti awsis irid raul irad gnatad uti halasam ,halasam ilanegnem awsiS

.iridnes  

)2   aynnatilusek sisilanagnem nad ikidileynem naka awsis ayntujnaleS

 nad .aynipadahid gnay halasam nakutnenem  

)3  naiaru nakgnubuhgnem aid ulaL -  utas uata uti aynsisilana lisah naiaru

eb naklupmugnem nad ,nial amas r  anug nanikgnumek iagab

 helo nipmipid ai kadnitreb malaD .tubesret halasam nakhacemem

.iridnes aynnamalagnep  

)4  ai naidumeK   sisetopih uata nabawaj nanikgnumek gnabminem

gnisam ayntabika nagned - .gnisam  
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)5   nanikgnumek utas halas nakkitkarpmem abocnem ai ayntujnaleS

.kiabret ayngnadnapid gnay nahacemep  

.d  renurB iroeT  

lada huragnepreb tagnas gnay fitingok lanoiskurtsni ledom utas halaS  ha

 renurB .naumenep rajaleb nagned lanekid gnay renurB emoreJ irad ledom

 nauhategnep nairacnep nagned iauses naumenep rajaleb awhab ,paggnagnem

 gnilap gnay lisah irebmem ayniridnes nagned nad ,aisunam helo fitka araces

 iracnem kutnu iridnes ahasureB .kiab  nauhategnep atres halasam nahacemep

raneb gnay nauhategnep naklisahgnem ,ayniatreynem gnay -  ankamreb raneb

 .)83 :9002 ,otnairT malad rahaD(  

 isapisitrap iulalem rajaleb aynkadneh awsis raga naknaraynem renurB

pesnok nagned fitka araces - pisnirp nad pesnok -  akerem raga ,pisnirp

nemirepske nakukalem nad ,namalagnep helorepmem kutnu nakrujnaid -

snirp nakumenem kutnu akerem naknizignem gnay nemirepske pi -  uti pisnirp

 iridnes  

.e   ykstogyV iroeT  

naka narajalebmep sesorp ,ykstogyV turuneM   ajrekeb kana akij idajret

sagut inagnanem -  hisam tubesret sagut numan irajalepid muleb gnay sagut

 gnay latnem isgnuf awhab nikay ykstogyV .akerem nauakgnaj malad adareb

ratna amas ajrek nad napakacrep malad lucnum aynmumu adap iggnit hibel -

mulebes udividni   malad ek paresret uti iggnit hibel gnay latnem isgnuf

.)93 :9002 ,otnairT( tubesret udividni  
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3.4.2   macaM –  macam gninraeL yrevocsiD  

 gninrael yrevocsiD  idajnem nakgnologid yrevocsid   gnibmibret kadit

 nad yrevocsid    .gnibmibret  

.a  yrevocsiD   gnibmibret kadit  

p malaD  natakedne yrevocsid   aynah urug ,ini gnibmibret kadit

 tubesret halasam nakhacemem naidumek ,halasam utaus nakujagnem

hakgnal iulalem -  hakgnal yrevocsid halada aynarac ,  : 

)1  naaynatrep nakujagneM -  ,awsis adapek naaynatrep  

)2  kutnu awsis adapek natapmesek nakirebmeM  .iskelfer  

)3   naaynatrep sata iridnes bawajnem urug ayntujnaleS -  naaynatrep

  .aynnakujaid halet gay  

)4   lisahreb aynnahurulesek araces awsis raga nakparahgnem uruG

 bawajnem ,halasam nahacemep sesorp malad aynirid naktabilem

naaynatrep - ynnakujaid gnay naaynatrep .fitkelfer araces a  

.b  yrevocsiD   gnibmibret  

  haraek awsis gnibmibmem aynah urug,ini natakednep sinej adaP

 nakukalem awsis nakgnades raneb gnay .yrevocsid   ayag malaD  

 ,nagnibmib irebmem nalipmaretek ikilimem ulrep urug ,ini narajagnep

natilusek sisongaidnem inkay -  nautnab nakirebmem nad awsis natilusek

.awsis ipadahid gnay halasam nakhacemem malad  
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4.4.2  hakgnaL -  hakgnal gninraeL yrevocsiD  

hakgnaL - akisakilpagnem malad hakgnal  ledom n gninrael yrevocsid   id

: tukireb iagabes halada salek  

.a  naanacnereP  

lah  itupilem ini ledom adap naanacnereP - .tukireb iagabes lah  

)1  narajalebmep naujut nakutneneM . 

)2   ,tanim ,lawa naupmamek( awsis kitsiretkarak isakifitnedi nakukaleM

 nad ,rajaleb  ayag )ayniagabes . 

)3  .narajalep iretam hilimeM  

)4  kipot nakutneneM -  fitkudni araces awsis irasjalepid surah gnay kipot

hotnoc irad( - .)isasilareneg hotnoc  

)5  nahab nakgnabmegneM - hotnoc apureb gnay rajaleb nahab -  ,hotnoc

wsis irajalepid kutnu ayniagabes nad sagut ,isartsuli .a  

)6  kipot rutagneM -  ,skelpmok ek anahredes gnay irad narajalep kipot

 iapmas kinoki ,fitkane pahat irad uata ,kartsba ek terknok gnay irad

.kilobmis ek  

)7   awsis rajaleb lisah nad sesorp naialinep nakukaleM  

.b  naanaskaleP  

: 4002( hayS turuneM   edotem nakisakilpagnem malad )442  yrevocsiD

gninraeL  ,salek id   malad nakanaskalid surah gnay rudesorp aparebeb ada

.tukireb iagabes mumu araces rajagnem rajaleb nataigek  
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)1  noitalumitS  )nagnasgnar nairebmep/isalumits(  

amatreP - hid rajalep ini pahat adap amat  utauses adap nakpada

 kutnu nanigniek lubmit nad aynnagnugnibek naklubminem gnay

 narajalebmep nataigek ialumem tapad uruG  .iridnes ikidileynem

 nad ,ukub acabmem narujna ,naaynatrep nakujagnem nagned

ep napaisrep adap haragnem gnay aynnial rajaleb sativitka  nahacem

 nakaideynem kutnu isgnufreb ini pahat adap isalumitS .halasam

 utnabmem nad nakgnabmegnem tapad gnay rajaleb iskaretni isidnok

 uruG gnaroes naikimed nagneD  .nahab isarolpskegnem malad awsis

kinket iasaugnem surah - dapek sulumits irebmem malad kinket  a

 tapad isarolpskegnem kutnu awsis nakfitkagnem naujut raga awsis

.iapacret  

)2  tnemetats melborP  )halasam isakifitnedi /naataynrep(  

 natapmesek irebmem urug   noitalumits nakukalid haleteS

 halasam   nikgnum kaynabes isakifitnedignem kutnu awsis adapek

 gnay  aynutas halas naidumek ,narajalep nahab nagned naveler

mes nabawaj( sisetopih kutneb malad naksumurid nad hilipid  aratne

.)halasam naaynatrep sata  

)3  noitcelloc ataD  )atad nalupmugnep(  

 ,isarolpske uata nemirepske nakukalem kidid atresep taas adaP

 irebmem urug  naklupmugnem kutnu awsis arap adapek natapmesek

kaynabes isamrofni -  nakitkubmem kutnu naveler gnay aynkaynab
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 iulalem helorepid tapad ataD  .sisetopih aynkadit uata raneb

 aran nagned aracnawaw ,kejbo itamagnem ,rutaretil acabmem

es aboc iju nakukalem ,rebmus .ayniagabes nad iridn  

)4  gnissecorp ataD  )atad nahalognep(  

 halognem nataigek nakapurem atad nahalognep hayS turuneM

 iulalem kiab awsis arap helorepid halet gnay isamrofni nad atad

  .nakrisfatid ulal ,ayniagabes nad ,isavresbo ,aracnawaw  

)5  noitacifireV  tkubmep( )nai  

 tamrec araces naaskiremep nakukalem awsis ini pahat adaP

 halet gnay sisetopih aynkadit uata raneb nakitkubmem kutnu

 atad lisah nagned nakgnubuhid ,nakpatetid gnissecorp   .

 ,ada gnay isamrofni uata ,narisfat nad nahalognep lisah nakrasadreB

a naataynrep  uti uluhadret naksumurid halet gnay sisetopih uat

 uata itkubret hakapa ,kadit uata bawajret hakapa ,kecid naidumek

.kadit  

)6   noitazilareneG ) isasilareneg  /nalupmisek kiranem(  

 kiranem sesorp halada nalupmisek kiranem /isasilareneg pahaT

nay nalupmisek haubes  ukalreb nad mumu pisnirp nakidajid tapad g

 nagned ,amas gnay halasam uata naidajek aumes kutnu

  akam isakifirev lisah nakrasadreB .isakifirev lisah nakitahrepmem

pisnirp naksumurid - .isasilareneg irasadnem gnay pisnirp  
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5.4.2   nahameleK nad nahibeleK aeL yrevocsiD gninr  

 naparenep ,natamagnep lisah nad atkaf nakrasadreB  gninrael yrevocsid  malad

k ikilimem narajalebmep nahamelek nad nahibele  : 

.a   naparenep nahibeleK .gninrael yrevocsid  

)1   naktakgninem nad ikiabrepmem kutnu awsis utnabmeM

nalipmaretek - .fitingok sesorp nad nalipmaretek  

)2   nauhategneP  anerak hupma nad idabirp tagnas helorepid gnay

.refsnart nad natagni ,naitregnep naktaugnem  

)3   asar aynhubmut anerak ,awsis adap gnanes asar naklubmineM

.lisahreb nad ikidileynem  

)4  ned gnabmekreb awsis naknikgnumeM  nagned iauses nad tapec nag

iridnes aynnatapecek . 

)5   nagned iridnes aynrajaleb nataigek nakparenem awsis nakbabeyneM

.iridnes isafitom nad aynlaka naktabilem  

)6   helorepmem anerak ,aynirid pesnok taukrepmem awsis utnabmeM

nial gnay nagned amas ajrekeb naayacrepek .ayn  

)7  amas narepreb urug nad awsis adap tasupreB -  fitka amas

.nasagag nasagag nakadagnem  

)8  ugarek nakgnalihgnem awsis utnabmeM -  haragnem anerak naugar

.itsap uata utnetret nad lanif gnay naranebek adap  

)9  kiab hibel nagned edi nad ,rasad pesnok itregnem naka awsiS  
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)01   isautis adapek refsnart nad natagni nakgnabmegnem nad utnabmeM

.urab gnay rajaleb sesorp  

)11  .iridnes fitaisini sata ajrekeb nad rikipreb awsis gnorodneM  

)21  .iridnes sisetopih naksumurem nad isiutni rikipreb awsis gnorodneM  

)31  tni tafisreb gnay nasutupek nakirebmeM .kisnir  

)41  .gnasgnaret hibel idajnem rajaleb sesorp isautiS  

)51   adap ujunem awsis aynkepsa amases itupilem rajaleb sesorP

.aynhutues aisunam nakutnebmep  

)61  awsis adap naagrahgnep takgnit naktakgnineM  

)71   sinej iagabreb naktaafnamem nagned rajaleb awsis nanikgnumeK

rajaleb rebmus  

)81  udividni napakacek nad takab nakgnabmegnem tapaD  

.b   napareneP nahameleK .gninraeL yrevocsiD  

)1   .rajaleb kutnu narikip napaisek ada awhab ismusa naklubmineM

naka ,iadnap gnaruk gnay awis igaB   kartsba natilusek imalagnem

pesnok aratna nagnubuh nakakumegnem uata rikipreb uata -  ,pesnok

 naklubminem naka aynnarilig adap aggnihes nasil uata silutret gnay

.isatsurf  

)2  jagnem neisefe kadiT m anerak ,kaynab gnay halmuj ra  nakhutubm

bmem kutnu amal gnay utkaw  iroet nakumenem kutnu akerem utna

.aynhalasam nahacemep uata  
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)3   narajagneP yrevocsid  gninrael   nakgnabmegnem kutnu kococ hibel

 ,pesnok kepsa nakgnabmegnem nakgnades ,namahamep

 tapadnem gnaruk nahurulesek araces isome nad nalipmaretek

 .naitahrep  

)4   aparebeb adaP  kutnu satilisaf gnaruk API aynlasim ,umli nilpisid

awsis arap helo nakakumekid gnay nasagag rukugnem  

)5  natapmesek nakaideynem kadiT -  gnay rikipreb kutnu natapmesek

 .urug helo uluhad hibelret hilipid anerak awsis helo nakumetid naka  

5.2  uruG isnetepmoK  

 turuneM  halada isnetepmok )71 :6002( ayajnaS malad nosnohJ .E selrahC

 nagned iauses naktaraysrepid gnay naujut iapacnem anug lanoisar ukalirep

 helo nakkujnutid isnetepmok utaus ,naikimed nagneD .nakparahid gnay isidnok

trepid tapad gnay ajrek kujnu uata nalipmanep  )lanoisar( nakbawajgnuggna

gnadnU turuneM .naujut utaus iapacnem malad –  5002 nuhaT 41.oN gnadnU

 uti urug isnetepmok awhab nakakumekid 01 lasap nesod nad urug gnatnet

 ,laisos isnetepmok ,naidabirpek isnetepmok ,sigogadep isnetepmok pukacnem

rp isnetepmok nad .lanoisefo  

: tukireb iagabes naksalejid tapad sata id urug isnetepmoK  

.a   naalolegnep malad naupmamek nakapurem sigogadep isnetepmoK

gnarukes awsis narajalebmep – :itupilem ayngnaruk  

)1  nakididnepek nasadnal uata nasawaw namahameP  

)2  awsis padahret namahameP  
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)3  nabmegneP subalis  mukiruk nag  

)4  narajalebmep nagnacareP  

)5  sigolaid nad kididnem gnay narajalebmep naanaskaleP  

)6  narajalebmep igolonket nataafnameP  

)7  rajaleb lisah isaulavE  

)8   laisnetop iagabreb nakisasilautkagnem kutnu awsis nagnabmegneP

.aynikilimid gnay  

.b   naidabirpek isnetepmoK  

 iagabeS .natunap uata ledom iagabes paggnaid urug idabirP

 nagnubuhreb gnay isnetepmok iaynupmem surah urug ledom gnaroes

: aynaratna id naidabirpek nagnabmegnep nagned  

)1   amaga naraja nalanegnep nagned nagnubuhreb gnay naupmameK

nagned  .ayntunaid gnay nanikayek  

)2  .amagareb tamu ratna iagrahgnem nad itamrohgnem naupmameK  

)3   nad naruta ,amron nagned iauses ukalirepreb kutnu naupmameK

.takaraysam id ukalreb gnay ialin metsys  

)4  tafis nakgnabmegneM -  aynlasim ,urug gnaroes iagabes ijupret tafis

napos  .amrak atat ,nutnas  

)5   .kitirk nad naurabmep padahret akubret nad sitarkomed tafisreB  

.c  lanoiseforP isnetepmoK  

sagut naiaseleynep nagned nagnubuhreb ini isnetepmoK -  sagut

 ,gnitnep tagnas gnay isnetepmok nakapurem ini isnetepmoK .naurugek
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buhreb gnusgnal babes  helO .naklipmatid gnay ajrenik nagned nagnu

 irad tahilid tapad urug gnaroes nalanoiseforpek takgnit ,uti anerak

 .ini isnetepmok nenopmok  

.d  laisos isnetepmoK  

 naigab iagabes urug naupmamek nakapurem laisos isnetepmoK

gnarukes gnay takaraysam irad – em ayngnaruk : kutnu isnetepmok itupil  

)1  .taraysi  nad ,nasilut ,nasil  isakinumokreB  

)2   araces isamrofni nad isakinumok igolonket nakanuggneM

.lanoisgnuf  

)3   aganet ,urug amases ,awsis nagned fitkefe araces luagreB

.awsis ilaw /autgnaro ,nakididnepek  

)4   nutnas araces luagreB  6002  ,ayajnaS( ratikes takaraysam nagned

.)91:  

 

6.2  rajaleB lisaH padahreT arujujeK nad naralaneP naupmameK nagnubuH  

 gnay latnem  sesorp  utaus iagabes nakisinefedid tapad naralaneP

 iuhatek  atik kadit gnay apa adapek iuhatek atik  gnay apa irad karegreb

ebes  utauses tapadret ulaleS .naadakaditek irad ralanreb tapad kadit atiK  .aynmul

 iuhatek atik gnay nup apa uata kalot kitiT .ralanreb kutnu kalot kitit idajnem gnay

simerp nakapurem gnay ,nauhategnep tubesid - itkub uata simerp -  gnay itkub

tik igab rasad idajnem  iuhatek atik kadit gnay apa naklupmiynem tapad kutnu a

 narikimep iagabes  nakisinefedid asib naralanep apagnem nasala utI .aynmulebes
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8 : 3102 ,naraM( nalupmiynep -  .)9   aisunam nakbabeynem naralanep naupmameK

ed naktiakid gnay nauhategnep naklisahgnem upmam  nakub rikipreb arac nagn

 aud ikilimem ,rikipreb naupmamek haubes iagabes naralaneP .naasarep nagned

 ini rikipreb sesorp awhab aynitra sigoL .sitilana nad sigol inkay ,kokop iric

esorp awhab itra gnudnagnem sitilana nakgnades ,utnetret akigol helo isadnalid  s

hakgnal nagned nakukalid ini rikipreb -  naktaraysrepid gnay itrepes rutaret hakgnal

 iapmas tapad atik ,naralanep sesorp iulaleM .aynnakanugrepid gnay akigol helo

 halada inisid naralaneP .iroet uata sisetopih ,ismusa apureb gnay nalupmisek adap

kutnu sesorp   nakrasadreb sigol uata laka kusam gnay nalupmisek utas iapacnem

.)921 : 7891 ,areraP( laka kusam gnay naataynrep uata naataynek  

 anam iwaisunam satilauk nakapurem narujujek halinuA turuneM

 raneb araces kadnitreb nad irid nakisakinumokgnem aisunam  .)yllufhturt(

 kimedaka nagnukgnil  malad ukalirep utaus iagabes naklupmisid tapad narujujeK

 ,ada gnay naataynek uata naranebek naknapedegnem nagned nakukalid gnay

 atres ,nupapa isamrofni utaus nakiynubmeynem kadit ,aynranebes gnay atakreb

 iauses kadnitreb  .halokes nagnukgnilid nakpatetid gnay narutarep nagned  aneraK

 kusamret ,naranebek ialin nagned tare natiakreb aynhuggnuses narujujek uti

 atres ,aracibreb naupmamek anamiagabes ,ragnednem naupmamek aynmaladid

m nakadnit irad lucnum asib gnay ukalirep paites .aisuna  

 alib apa anerak naruujek nagned natiakreb naralanep naupmameK

 nagned naka ai akam kiab gnay naralanep naupmamek ikilimem awsis gnaroes

 tapad ini lah malad kiab nagned aynirid nakisakinumokgnem kutnu upmam
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aralaneP .kiab nagned kadnitreb nad atakreb iric ikilimem kiab gnay n -  sigol iric

 utnetret akigol nakrasadreb tapad ini riipreb sesorp aynitra sigol .tilana nad

hakgnal nakanuggnem nagned rikipreb sesorp awhab aynitra tilana nakgnades -

akatakid awsis narujujek nad naralanep naupmameK .utnetret hakgnal  kiab n

 ini lah malad isamrofni utaus alolegnem uata nakiapmaynem tapad alibapa

 narujujek nad naralanep naupmamek kiab nikameS .kiab nagned nauhategnep

.aynrajaleb lisah aguj kiab nikames naka akam awsis  

7.2  aimiK narajalebmeP kitsiretkaraK  

 halai maraG  nad masa aratna iskaer helo kutnebret gnay kinoi awaynes

 malad nad ria malad anrupmes iaruret gnay tauk tilortkele halai maraG .asab

 halitsI .ria nagned iskaereb susak aparebeb  marag sisilordih   iskaer naksalejnem

naudek uata ,marag utaus noitak uata noina  marag sisilordiH .ria nagned ay

.natural Hp ihuragnepmem aynasaib  

.1  larten natural naklisahgnem gnay maraG  

 hanat ilakla magol noi uata ilakla magol noi gnudnagnem gnay maraG

eB ilaucek( +2 lC ,aynlasim( tauk masa utaus tagujnok asab nad ) - rB , -  nad ,

ON 3
-  )  aynnatural nad ,kaynab halmuj malad sisilordih imalagnem kadit

ONaN alib ,aynlasiM .larten paggnaid 3  helo kutnebret gnay marag utaus ,

ONH nagned HOaN iskaer 3  anrupmes iaruret ini marag ,ria malad tural

:  idajnem  
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𝑂𝑁𝑎𝑁 3 �𝑆�  →  𝑎𝑁 � 𝑞𝑎 �
+ �  𝑂𝑁 3 � 𝑞𝑎 �

−   

aN noI + H noi amirenem kadit aguj nad nakirebmem kadit isardihret +  noi .

ON -
3 ONH tauk masa irad tagujnok asab halada 3  satinifa ikilimem kadit nad

H noi kutnu + aN noi gnudnagnem gnay natural utaus ,ayntabikA . + ON nad -
3 

.7 Hp nagned larten naka  

.2   gnay maraG asab natural naklisahgnem  

HC( tatesa muirtan naiarugneP 3 naklisahgnem ria malad )aNOOC  

  HC 3 aNOOC (𝑠)   → aN ( 𝑞𝑎 )
+ � HC 3 OOC ( 𝑞𝑎 )

−  

aN noI +  .asab tafis nupuata masa tafis ikilimem kadit isardihret gnay

HC tatesa noi mumaN 3 OOC -  hamel masa irad tagujnok asab halada

HC 3 H noi kutnu satinifa ikilimem naikimed nagned nad HOOC +  iskaer .

: iagabes nakirebid aynsisilordih  

HC 3 OOC � 𝑞𝑎 �
− � H2 O (l)   ⇋  𝐻𝐶 3𝐶 HOO � qa � � HO � qa �

−  

HO noi naklisahgnem ini iskaer aneraK - naka tatesa muirtan natural ,  

 halada ini silordih iskaer kutnu nagnabmitesek atnatsnoK .asab tafisreb

HC kutnu asab isasinoi atnatsnok naamasrep 3 OOC - naksilut atik aggnihes ,  

K𝑏 �  
[ HC 3 𝐻𝑂𝑂𝐶 ]� 𝐻𝑂 −�

� HC 3 OOC −�
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.3  masa natural naklisahgnem gnay maraG  

nad tauk masa irad lasareb gnay maraG   ,ria malad tural hamel asab

 aynotnoC .masa natural idajnem aynnatural  

HN 4 𝑙𝐶 �𝑠� →  HN 4� 𝑞𝑎 �
+ � 𝑙𝐶 � 𝑞𝑎 �

−  

lC noI -   H noi kutnu satinifa iaynupmem kadit + HN muinomma noi . +
4 

HN hamel asab irad hamel tagujnok masa halada 3 : iagabes isasinoiret nad  

HN 4� 𝑞𝑎 �
+ ⇋  HN 3� 𝑞𝑎 � �  H3O( 𝑞𝑎 ) 

+    uata HN 4� 𝑞𝑎 �
+ ⇋  HN 3� 𝑞𝑎 � �  𝐻� 𝑞𝑎 �

+  

H noi naklisahgnem ini iskaer aneraK +  sisilordiH .nurunem natural Hp ,

HN noi 4
+ HN masa isasinoi nagned amas 4

+  aynnagnabmitesek atnatsnoK .

: halada  

𝐾𝑎 �  
[ 𝐻𝑁 3]�𝐻+�

𝐻𝑁 4
+  

laoS hotnoC  

.1   halgnutiH  HC( tatesa muirtan natural Hp 3  .M 51,0 )aNOOC

?aynsisilordih nesrep hakapareB  

alum marag : naiaseleyneP -  noina nad naoitak idajnem iaaruret alum

natural malad  

 .1 pahaT  

isepS - aN noi halai tatesa muirtan natural malad amatu iseps +  noi nad

HC 3 OOC -  ,M 51,0 tatesa muirtan natural nagned ialumem atik anerak ,
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noi lawa isartnesnok -  lawa isartnesnok ,M 51,0 nagned amas aguj aynnoi

noi - : M 51,0 nagned amas aguj aynnoi  

HC 3 aNOOC (𝑠)   → aN ( 𝑞𝑎 )
+ � HC 3 OOC ( 𝑞𝑎 )

−  

                                                                      0, 51  M       0, 51  M 

noi iraD -  nakiaba atiK .sisilordihret naka gnay tatesa noi aynah ,ini noi

H noi isubirtnok + HO noi nad -  .ria irad  

 .2 pahaT  

agnabmitesek isartnesnok halada x naklasiM HC noi n 3 HO noi nad HOOC - 

:,L/lom malad  

                                             HC 3 OOC ( 𝑞𝑎 )
− � H2 O (l)   ⇋  𝐻𝐶 3𝐶 HOO ( qa ) � HO ( qa )

−  

lawA  (M)                  0, 51                                               0, 00                     0. 00  

nahaburep  (M)     � x                                               � x                        � x 

___________________________________________________________  

nagnabmitesek (M)  O, 51 � x                                     x                              x  

 3 pahaT  

 uluhadret nasahabmep iraD  nagnabmitesek atnatsnok uata atnatsnok

 iagabes ,asab isasinoi atnatsnok ,sisilordih  

K𝑏 �  
[ HC 3 𝐻𝑂𝑂𝐶 ]� 𝐻𝑂 −�

� HC 3 OOC −�
� 5,6 � 01 − 01  

𝑥2

0, 51 � 𝑥
� 5,6 𝑥 01 − 01  
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K ialiN b  tapad atik ,raseb tagnas asab lawa isartnesnok nad licek tagnas

51,0 natakednep nakparenem  – 51,0 = x  

𝑥2

0, 51 � 𝑥
�

𝑥2

0, 51
� 5,6 𝑥 01 − 01  

           𝑥 � 9,2 𝑥 01 −6M  

.4 pahaT   nagnabmitesek adaP  

            HO[ -  x 2,9 = ] 01 −6M 

            =  HOp -  x 2,9 gol 01 −6 

                   40,5 =  

               00,41 =Hp – 40 ,5  

                   69.8 =  

: irad gnutihid tapad sisilordih nesrep ,asab tafisreb natural ,idaJ  

= sisilordih % 9,2 x 01 −6M
0, 51  𝑀

 % 001 x  

                   %1600,0 =  

.4  sisilordihret aynnoina nad noitak gnay maraG  

  ,hamel asab nad hamel masa irad lasareb gnay marag kutnU

ad noitak kiab  hakapa iuhategnem kutnU .sisilordihret aynnoina n

 gnutnagreb larten uata ,asab ,masa tafisreb uti itrepes marag natural

 aneraK .tubesret hamel asab nad hamel masa fitaler nataukek adap

 ,timur kaga ini metsis sinej nagned nagnubuhreb gnay akitametam

p aynah iskider -  .aynnatural gnatnet taubid gnay ajas fitatilauk iskiderp
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 : isautis 3 nakitahep atiK 𝐾𝑏 �  𝐾𝑎  akiJ . 𝐾𝑏  raseb hibel noina kutnu

 akam noitak kutnu aK adapirad   asab natural halsurah natural

dapirad kaynab hibel huaj sisilordihret naka noina anerak  .noitak a

 noi kaynab hibel naka ,nagnabmitesek adaP 𝐻𝑂 −  noi adapirad 𝐻+  Hp(

.)7 >  

𝐾𝑏 �  𝐾𝑎  ,noitak aK adapirad raseb hibel noina bK akij ,aynkilabeS .

 hibel naka noitak sisilordih anerak masa natural halsurah natural akam

sisilordih nakgnidnabid kaynab    .)7 < Hp( noina 𝐾𝑏 �  𝐾𝑎  aK akiJ .

arik - Hp( larten sirayn natural bK nagned amas arik �  )7  

laos hotnoC  

.2   : larten ripmah uata ,asab ,masa ini natural hakapa iskiderP  

𝐻𝑁 4𝐼 

𝑙𝐶𝑎𝐶 2 

𝑁𝐶𝐾  

 : naiaseleyneP  

 aynnoitaK 𝐻𝑁 4
+  naklisahgnem sisilordihret naka gnay , 𝐻𝑁 3 

 nad 𝐻+  noinA . 𝐼 –  ,idaJ .IH tauk masa irad tagujnok halada 𝐼 – 

 tafisreb natural naikimed nagned nad sisilordihret naka kadit

.masa  
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 noitaK 𝑎𝐶 2+  noinA .sisilordihret kadit 𝑙𝐶  –  kadit aguj

inA .sisilordihret  no 𝑙𝐶  –  naka naturaL .sisilordihret kadit aguj

larten ripmah  

  noitaK 𝐾+  .sisilordihret kadit 𝑁𝐶 −  irad tagujnok asab halada

 naklisahgnem sisilordihret naka nad NCH hamel masa 𝐻𝑂 − 

.asab tafisreb naka naturaL .NCH nad  

8.2  nafeleR gnaY naitileneP  

 malaD  irajalepmem uluhad hibelret silunep ,ini naitilenep nakpaisrepmem

 nasadnal nakidajid kutnu ini naitilenep nagned tiakret gnay ispirks aparebeb

:nial aratna ,iroet  

.1  radnanumirT sirA  aynnaitilenep malad   napareneP “ ludujreb gnay

edneP  natak kifitneicS  M nagned  ledo gninraeL yrevocsiD   kutnu

 IIV salek awsis rajaleb isapisitrap nad pesnok namahamep naktakgninem

 ”5102/4102 narajalep nuhat paneg retsemeS narasaM 2 IREGEN PMS

 naitilenep lisah nakrasadreB .atrakaruS hayidammahuM satisrevinU

ingis gnay huragnep tapadret  narajalebmep nakaparenem nagned nakif

.iggnit gnay awsis rajaleb lisah anamid gninrael yrevocsid  

.2  nuhat adap issiR .Y .R eirdnA   ludujreb gnay aynnaitilenep malad 5102

“  lisaH padahreT laisoS nalipmarteK nad lautkeletnI nasadreceK huragneP

neP iulaleM rajaleB  nataked  gninraeL yrevocsiD  sisilordiH iretaM adaP
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”5102/4102 narajaleP nuhaT gnapuK innavoiG KAMS maraG  nakrasadreB .

p aynnaitilenep lisah  ledom naparene  gninrael yrevocsid  adap fitkefe   iretam

 KAMS APIM  IX  salek  awsis  adap marag sisilordih kokop  innavoiG

6102/5102 narajalep nuhat gnapuK   upmam urug nagned nakiricid gnay

 rajaleb lisah nad ,iapacret rotakidni nasatnutek ,narajalebmep alolegnem

satnut . 

.3  .W I anayndaidiW  nuhat adap   ludujreb gnay aynnaitilenep malad 4102

 ledoM huragneP“ ninraeL yrevocsiD g  API pesnoK namahameP  padahreT

 helorepid ,aynnaitilenep lisah nakrasadreB .”PMS awsiS haimlI pakiS nad

  pakis  nad  API  pesnok  namahamep naadebrep  tapadret awhab lisah

 gninrael  yrevocsid ledom nakanuggnem  rajaleb gnay  awsis  aratna haimli

s  nagned  ,gnusgnal  narajagnep  ledom nakanuggnem  rajaleb gnay awsi

 gninrael  yrevocsid ledom nakanuggnem  rajaleb gnay  awsis anamid

 gnay awsis adapirad kiab hibel gnay haimli pakis nad namahamep ikilimem

.gnusgnal  narajagnep  ledom nakanuggnem  rajaleb  

.4   iwaN .M  huragneP“ ludujreb gnay aynnaitilenep malad 2102 nuhat adap

 rajaleB lisaH padahreT naralaneP naupmameK nad narajalebmeP igetartS

 .”adeM mulU lA )atsawS( satA hagneneM halokeS awsiS akitametaM

epreb  naralanep naupmameK awhab aynnaitilenep lisah nakrasadreB   huragn

 ikilimem gnay awsis anam id ,akitametam rajaleb  lisah  padahret

 gnay akitametam rajaleb lisah ikilimem kiab gnay  naralanep naupmamek

.alup kiab  
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.5   5102 nuhat adap damhA hayramoQ luruN helo nakukalid gnay naitileneP

atakedneP huragneP  “ luduj nagned  naD narajalebmeP n   EFILEB  gnatneT

 nakatakid naitilenep lisaH  “ API  naralaneP naupmameK padahreT API

 nad narajalebmep natakednep aratna nakifingis gnay huragnep ada awhab

EFILEB  .API naralanep naupmameK padahret API gnatnet  

.6   nagned  5102 nuhat adap iwakraM sipaN helo nakukalid gnay naitileneP

 nahacemeP naD ,naralaneP ,sniaS sesorP nalipmarteK huragneP “ luduj

 ada awhab natakid naitilenep lisaH “ akisiF rajaleB lisaH padahreT halasaM

 nalipmartek aratna nakifingis gnay huragnep  nad naralanep ,snias sesorp

 .rajaleb lisah padahret halasam nahacemep  

.7   nagned 5102 nuhat adap irasuggnU aisilrE helo nakukalid gnay naitileneP

 gnaY  AMS awsiS adaP kimedakA narujuJ kaditeK nad narujujeK “ luduj

naijU nakajregneM isautiS taaS amagA sisabreB   naitilenep lisaH . “

 amagA sisabreb gnay  AMS awsis adap narujujek awhab nakatakid

.kiab nakatakid  

.8   luduj nagned 1102 nuhat adap adsomsE .jH helo nakukalid gnay naitileneP

ialiN namananeP “ -  “ asgnaB retkaraK nakpaiyneM malaD narujujeK ialiN

aitilenep lisaH ialin namananep awhab nakatakid n -  kiab narujujek ialin

 retkarak nakpaiynem malad lamitpo gnay lisah awabmem aynkadneh

.asgnab  
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9.2  kipreB akgnareK ri  

 gnapuK 5 iregeN AMS API IX salek awsis adap aimik narajalebmeP

 utas halas ,halasam aparebeb ikilimem atar halada aynaratnaid -  lisah ialin atar

 nuhat agit amales MKK iapacnem muleb marag sisilordih kokop iretam nagnalu

turutreb -  fitaerk gnaruk awsis halada halokes id nakumetid gnay halasaM .turut

natrep paites irad nabawaj iridnes nakumenem nad iracnem kutnu  nupuam naay

 nagned gnukudiD .narajalebmep sesorp taas adap iapmuj akerem gnay halasam

 ada hadus awhab napaggna atres salam asar ,rujuj ,nilpisid pakis aynada kadit

 hibel akerem ,rajaleb sesorp malad akerem utnabmem ulales naka gnay urug

naksibahgnem kaynab  gnanesreb kutnu utkaw -  naupmamek aggnihes ,gnanes

  atres hadner tagnas sitametsis nad fitafoni ,tilana nad sigol rikipreb kutnu akerem

laos nakajregnem tilus -  utaus hp gnutihgnem aynlasim ,nagnutih apureb laos

ajrek aynada gnaruk ,uti nialeS . marag natural   .awsis ratna  narujujek atres amas  

 gnaruk nad fitaerk gnaruk  utiay idajret gay nahalasamrep nakrasadreB

 nabawaj iridnes iracnem fitaerk gnaruk )921:7891( arerap turunem akam rujuj

 .hadner gnay awsis naralanep helo nakbabesid nakumetid gnay halasam irad  

 nalupmisek utaus iapacnem kutnu sesorp utaus halada naralanep naupmamek

 kusam gnay naataynrep uata naataynek nakrasadreb sigol uata laka kusam gnay

 ukalirep utaus iagabes halinuA helo nakisinefedid narujujek uti aratnemeS .laka

y kimedaka nagnukgnil malad  uata naranebek napedegnem nagned nakukalid gna

 utaus nakiynubmeynem kadit,aynranebes gnay atakreb ,ada gnay naataynek
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 nakpatetid gnay narutarep nagned iauses kadnireb atres ,nupapa isamrofni

 .halokes nagnukgnilid  

am urug halada nakumetid gnay nial halasaM  edotem nakanuggnem his

 tasupreb hisam narajalebmep anamid ,hamarec utiay lanoisnevnok narajalebmep

 gnaruk nad fitka gnaruk awsis nakbabeynem ini itrepes narajalebmeP .urug adap

 iretam kutnu narajalebmep uti anerak helO .aynaralanep naupmamek hasaret

trepes  nad isamrofni nakumenem fitka kidid atresep taubmem surah ini i

aupmameK uti anerak helO .iridnes isamrofni halognem -  tubesret naupmamek

 tapet gnay narajalebmep sesorp utaus nakanuggem nagned nakgnabmekid surah

leb lisah halasam risilaminamem tapad aggnihes  narajalebmep malad awsis raja

 .marag sisilordih iretam  

 duskamid gnay narajalebmep sesorp )412 : 4102 asnairP( inaS turuneM

 natakednep nakaparenem nagned halada  gninrael yrevocsid  natakednep anerak

 nakumenem kutnu sesorp utaus nakapurem gninrael yrevocsid   pesnok utaus

 uata natamagnep iulalem helorepid gnay isamrofni uata atad naiakgnares iulalem

 natakedneP .naabocrep yrevocsid  gninrael   adapek natapmesek nakirebmem

 araces aggnihes ,gnitnep isamrofni ilaggnem nad halognem upmam kutnu awsis

sep gnusgnal kadit .urab gnay utauses nakumenem upmam naka kidid atre  

 isakilpmireb naka aynrihka adap urab gnay utauses nakumenem naupmameK

( irid  nagnabmegnep adap tnempoleved fles  lautkaf araces gnay ,akerem )

( nagnabmegnep nad )gniniart( nahital nakirebmem tnempoleved nay )  fisnetni g

 aynikilimid gnay narujujek nad  naralanep naupmamek padahret hararet nad
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 nagneD .awsis narajalebmep lisah adap huragnepreb naka nakparahid aggnihes

 nad naralanep naupmamek tahilem ulrep nakparahid gnay isulos naikimed

gnihes awsis adap narujujek .awsis rajaleb lisah adap huragnepreb  naka ag  

 tutnutid awsis utiay renurB turunem rajaleb iroet nagned gnukudid ini laH

 .namalagnep utaus helorepmem tapad raga halasam iridnes nakumenem kutnu

s iagabes namalagnep nad namahamep adap naknakenem hibel latseG  utau

 ralanem sesorp utaus nakhutubmem aynutnet kiab gnay namahameP .fitnaretla

  .nauhategnep utaus helorepmem tapad aynrihka adap aggnihes alup kiab gnay

lah ignalugnem nakub gnitnep gnay ,rajaleB -  naknialem ,irajalepid surah gnay lah

lorepmem uata itregnem  he thgisni   iroet nakgnadeS .)nasawaw ,namahamep(

 udividni ukal hakgit hakgnit nahaburep adap naknakenem emsiroivaheB rajaleb

.terknok araces ialinid nad itamaid ,rukuid tapad gnay  

 nakukalid gnay nafeler naitilenep nagned aguj gnukudid rajaleb iroet nialeS

 helo  adap irasuggnU aisilrE ,naralanep gnatnet  5102 nuhat adap iwakraM sipaN

 adap issiR .Y .R eirdnA nad ,narujuj kaditek nad narujujek gnatnet 5102 nuhat

 natakednep naparenep gnatnet 5102 nuhat gninrael yrevocsid   tapad aynagitek

fitisop kapmad nakirebmem   .rajaleb lisah igab  

 sataid nafeler naitilenep  aguj nad rajaleb iroet ,iroet naijak nakrasadreB

 natakednep nad rajaleb lisah ,narujujek ,naralanep naupmamek gnatnet  yrevocsid

gninrael   naralanep naupmamek huragnep ada awhab naklupmisid tapad akam

 marag sisilordih kokop iretam adap awsis rajaleb lisah padahret narujujek nad
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 AMS 5 API IX salek awsis gninrael yrevocsid natakednep nakparenem nagned

 .gnapuK 5 iregeN  

 

01.2  naitileneP sisetopiH  

: halada ini naitilenep malad sisetopiH  

.1   rotakidni nasatnutek ,narajalebmep alolegnem malad urug naupmameK

 nakparenem nagned   fitkefe awsis rajaleb lisah nasatnutek nad

 natakednep gninraeL yrevocsiD   marag sisilordiH kokop iretam adap

S 5 API IX salek awsis 7102/6102 narajalep nuhat gnapuK 5 iregeN AM  

.2   gnapuK 5 iregeN AMS 5 API IX salek awsis naralanep naupmameK

.pukuc 7102/6102 narajalep nuhat  

.3   7102/6102 narajalepnuhat gnapuK 5 iregeN AMS 5 API awsis narujujeK

.pukuc  

.4  nagnubuH  

.a  anep naupmamek aratna nagnubuh adA  rajaleb lisah padahret naral

 natakednep nakparenem nagned awsis gninrael yrevocsid   adap

 5 iregeN AMS 5 API IX salek awsis marag sisilordih kokop iretam

7102/6102 narajalep nuhat gnapuK  

.b  padahret  narujujek aratna nagnubuh adA   nagned awsis rajaleb lisah

 natakednep nakparenem  gninrael yrevocsid  kokop iretam adap

 nuhat gnapuK 5 iregeN AMS 5 API IX salek awsis marag sisilordih

.7102/6102 narajalep  
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.c   padahret narujujek nad naralanep naupmamek aratna nagnubuh adA

 nagned rajaleb lisah  natakednep nakparenem gninrael yrevocsid  

 AMS 5 API IX saleK  awsis marag sisilordih kokop iretam adap

.7102/6102 narajalep nuhat gnapuK 5 iregeN  

.5  huragneP  

.a   rajaleb lisah padahret naralanep naupmamek aratna huragnep adA

 natakednep nakparenem nagned awsis csid gninrael yrevo   adap

 5 iregeN AMS 5 API IX salek awsis marag sisilordih kokop iretam

7102 /6102 narajalep nuhat gnapuK  

.b  adA  huragnep  aratna  rajaleb lisah padahret  narujujek    nagned awsis

 natakednep nakparenem gninrael yrevocsid    kokop iretam adap

sisilordih  uK 5 iregeN AMS 5 API IX salek awsis marag  nuhat gnap

7102/6102  narajalep  

.c   lisah padahret  narujujek nad  naralanep naupmamek huragnep adA

 natakednep nakparenem nagned awsis rajaleb gninrael yrevocsid   

5 API IX salek awsis marag sisiordih kokop iretam adap   AMS

5 iregeN  7102/6102  naraja nuhat gnapuK  
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III BAB  

NAITILENEP EDOTEM  

1.3  naitileneP sineJ  

 .fitaisosa nad fitpirkseD halada ini naitilenep sineJ  

2.3  d  isakoL naitileneP utkaW na  

.1  nailenep isakoL   gnapuK 5 iregeN AMS :  

.2   utkaW    :  

 naanaskaleP utkaW 1.3 lebaT naitileneP  

ON   GNAY NATAIGEK
NAKUKALID  

UTKAW  

1 naitilenep lasoporp nanusuyneP   iraunaJ 12 –  iraurbeF 92
7102  

1 takgnarep nataubmeP  7102 iraurbeF  
3 lasoporp ranimeS  7102 iraunaJ 13  
4 )isi( takgnarep isadilaV   
5 :naanaskaleP  

.1   naumetreP PPR 1 

.2   naumetreP PPR 2 

.3  rajaleB lisaH seT  

.4   naupmamek seT naralanep  

.5   seT narujujek   

.6  ataD sisilanA  

 
7102 lirpA 91  
7102 lirpA 62  

7102 ieM 30  
7102 ieM 30  
7102 ieM 30  

40 - 7102 ieM 52  

 

3.3  naileneP kejbuS  

 nad itilenep ini lah malad aimik urug halada ini naitilenep irad keybuS   awsis

AMS  .7102/6102 narajalep nuhat 5 API IX salek gnapuK 5 iregeN  
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4.3  naitileneP lebairaV  

  nailenep malad elbairav idajnem gnay akam ,ini naitilenep luduj nagned iausuS

: utiay ini  

.1  narujujek nad naralanep naupmamek : )nednepedni( sabeb elbairaV  

.2   takiret elbairaV awsis rajaleb lisah : )nedneped(  

5.3  d  lepmaS ,isalupoP lepmaS nalibmagneP kinkeT na  

.1   isalupoP  

ada ini naitilenep malad isalupoP API IX salek awsis hurules hal   AMS

7102/6102 naraja nuhat gnapuK 5 iregeN  

.2   lepmaS  

 idajnem gnay akam tubesret lepmas nalibmagnep kinket nakrasadreB

 5 iregeN AMS  5 API IX salek awsis halada ini naitilenep malad lepmas

 nuhat gnapuK lep raja .gnaro 04 halmujreb gnay 7102/6102 na  

.3  lepmaS nalibmagneP kinkeT  

alad lepmas nalibmagnep kinket nupadA  gnilpmaS  halada ini naitilenep m

 atoggna aumes alib lepmas nautnenep kinket halada huneJ gnilpmaS  .huneJ

lepmas iagabes nakanugid isalupop . 
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6.3  naitileneP niaseD  

 nemirepske niased nakanuggnem ini naitileneP enO - ydutS esaC tohS   nagned

: tukireb iagabes aynniased alop  

 

 

:nagnareteK  

 nakirebid gnay naukalreP = X  

 isavresbO = O  

 ayntujnales nad ,naukalrep irebid kopmolek utaus ini niased malaD

 ,onoyguS( .tseterp uata lawa set ada kadit ini niaseD .aynlisah isavresboid

)011 :3102  

7.3  raP naitileneP amgida  

 nednepedni lebairav aud nagned adnag amgidarap nakanuggnem ini naitileneP

nedneped lebairav utas nad . 

 

 

    

 

 

X1 naralanep naupmamek =  

X2  = narujujek  

Y )86 :3102 ,onoyguS(  awsiS rajaleB lisaH =  

X1 

Y 

 
X2 

O   X  
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8.3  ifeD  lanoisarepO isin y kitsiretkaraK itamaiD gna  

   isgnufreb itamaid gnay kitsiretkarak lanoisarepo isinifed nanusuyneP

 aparebeB .kococ gnay )nemurtsni( atad nalibmagnep tala nakutnenem kutnu

: halada ini naitilenep malad itamaid gnay kitsiretkarak lanoisarepo isinifed  

.1   gnay roks halada narajalebmep alolegnem malad urug naupmameK

 gnay narajalebmep halolegnem malad urug helorepid   nakparenem

 natakednep  gninrael yrevocsid  natamagnep rabmel nagned rukuid gnay

iauses gnay narajagnep naalolegnep  kiab nakatakid urug naupmameK .

05,3 halada helorepid gnay roks alibapa - .00,4  

.2   halada )BHI( rajaleb lisah rotakidni nasatnuteK  helorepid gnay isroporp

 rukuid gnay awsis nagned   irid naialinep tekgna nad isavresbo rabmel

irid naialinep tekgna nad isavresbo rabmel ,1 IK kutnu lautirips pakis  

,2 IK laisos pakis kutnu  )BHT( rajaleb lisah set   nauhategnep kepsa kutnu

 naialinep rabmel nad rotomokisp isavresbo rabmel nad ,3 IK adap

.4 IK nalipmartek kepsa kutnu oilofotrop  idni  utauS k  rajaleb lisah  rota

akatakid )BHI( n   alib ,satnut epid gnay eroks  helor  57,0 ≥ . 

.3   halada rajaleb  lisah nasatnuteK  araces halmuj irad tapadid gnay isroporp

 ,2 IK kutnu laisos pakis ,1 IK kutnu lautirips pakis kepsa nahurulesek

H .4 IK kutnu nalipmaretek kepsa nad 3 IK kutnu nauhategnep  kepsa  lisa

t nakatakid awsis rajaleb  alib satnu aynisroporp   airetirk ihunemem P  ≥
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7,0 5  salek id awsis hurules irad %08 alib rajaleb satnut nakatakid salek ,

 iaynupmem P 7,0 ≥ 5. 

.4  naralanep naupmameK  

 halada naralanep naupmameK  .tilana nad sigol rikipreb naupmamek

nagned rukuid naralanep naupmameK   naupmamek set nakanuggnem

akatakid nad ,naralanep 055 APT ialin iapacnem alibapa satnut n -  nad 008

05> naralanep naupmamek set roks  

.5   narujujeK  

 nakanuggnem nagned rukuid narujujeK  naupmamek tekgna rabmel

 narujujek  alibapa satnut nakatakid nad , alin iapacnem 16 i - 001  

.6   rajaleb lisah nagned naralanep naupmamek nagnubuH  

 tajared halada rajaleb lisah nagned naralanep naupmamek nagnubuH

 nagnubuH .)r( isalerok neisifeok ialin nagned nakataynid gnay nagnubuh

leb lisah nagned naralanep naupmamek  nagned rukuid raja  nakanuggnem

te k s k lavretni alibapa kiab nakatakiD .naralanep naupmame  neisifeo

 r ialin isalerok 16,0 ≥  

.7   rajaleb lisah padahret narujujek nagnubuH  

 gnay nagnubuh tajared halada rajaleb lisah nagned narujujek nagnubuH

salerok neisifeok ialin nagned nakataynid  nagned narujujek nagnubuH .)r( i
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leb lisah a rabmel nakanuggnem nagned rukuid raja  .narujujek tekgn

k lavretni alibapa kiab nakatakiD  r ialin isalerok neisifeo 16,0 ≥  

.8  rajaleb lisah padahret narujujek nad naralanep naupmamek nagnubuH  

ralanep naupmamek nagnubuH  rajaleb lisah nagned narujujek nad na

 isalerok neisifeok ialin nagned nakataynid gnay nagnubuh tajared halada

 adnagreb  lisah nagned narujujek nad naralanep naupmamek nagnubuH .)r(

m nagned rukuid rajaleb  nad  naralanep naupmamek set nakanuggne

tekgna rabmel  k  neisifeok lavretni alibapa kiab nakatakiD .narujuje

ialin isalerok   r 16,0 ≥  

.9  rajaleb lisah padahret naralanep naupmamek huragneP  

P  huragne  naralanep naupmamek  raseb nakapurem rajaleb lisah padahret

il iserger sirag naamasrep nagned nakataynid gnay huragnep  rein

 huragneP .anahredes  padahret naralanep naupmamek  rajaleb lisah rukuid  

 nakanuggnem naralaneP naupmameK seT  huragneP .  naupmamek

 naralanep t ialin alibapa  nakifingis nakatakid ,rajaleb lisah padahret   gnutih  ≥

t .lebat  

.01  aleb lisah nagned narujujek huragneP raj  

P  huragne  narujujek  gnay huragnep raseb nakapurem rajaleb lisah padahret

 huragneP .anahredes reinil iserger sirag naamasrep nagned nakataynid

 padahret narujujek  rajaleb lisah rukuid   nakanuggnem narujujek tekgna  .
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 huragneP narujujek  rajaleb lisah padahret  alibapa  nakifingis nakatakid ,

t ialin   gnutih t ≥ .lebat  

.11  rajaleb lisah nagned narujujek nad naralanep naupmamek huragneP  

 huragneP  narujujek nad naralanep naupmamek  rajaleb lisah padahret

rep nagned nakataynid gnay huragnep raseb halada reinil iserger naamas  

 ,adnagreb  nakanuggnem rukuid  tekgna nad  naralanep naupmamek set

 .narujujek  huragneP  narujujek nad naralanep naupmamek  lisah padahret

t ialin alibapa  nakifingis nakatakid ,rajaleb   gnutih t ≥ .lebat  

9.3  y nemurtnI nad takgnareP giD gna u nakan  

 sesorp malaD  iagabes narajalebmep takgnarep aparebeb nakanugid ini naitilenep

:tukireb  

.1  .subaliS  

.2  .)PPR( narajalebmeP naanaskaleP anacneR  

.3  hamuR saguT  

.4  .)SAB( awsiS rajA nahaB  

.5   )SKL( awsiS ajreK rabmeL  

.6  )DPDL( kidiD atreseP isuksiD rabmeL  

.7  neM uruG naupmameK naialineP rabmeL  nakpareneM  narajalebmeP aloleg

 natakedneP gninraeL yrevocsiD  )PMPMGKPL(  

.8  isiK - )1 IK( lautiripS pakiS isavresbO rabmeL nad isiK  

.9  isiK -  naialineP tekgnA rabme L  nad isik )1 IK( lautiripS pakiS  
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.01  isiK - )2 IK( laisoS pakiS isavresbO rabmeL nad isik  

.11  isiK - nad isik  L rabme  )2 IK( laisoS pakiS iriD naialineP tekgnA  

.21  )3 IK( maraG sisilordiH iretam )BHT( rajaleB lisaH seT nad isik isiK  

.31  )maraG sisilordiH( kokop iretam siuK  

.41   sesorP )BHT( rajaleB lisaH seT  

.51  isiK - )4 IK( rotomokisP kepsA isavresbO rabmeL nad isik  

.61  isiK - L nad isik )4 IK( oilofotroP naialineP rabme  

.71  isiK - )4 IK( esatneserP naialineP rabmeL nad isik  

.81   naralanep naupmameK seT )APT(  

.91  isiK - narujujek tekgna rabmel  nad isik  

01.3  ataD nalibmagneP kinkeT  

magnep kinkeT  isavresbo ,set nakanuggnem atad nalib .tekgna nad  

11.3   sisilanA kinkeT ataD  

.a  fitpirkseD sisilanA  

)1  .narajalebmeP alolegneM uruG naupmamek sisilanA  

 nataigek amales narajalebmep nataigek natamagnep lisah sisilanA

 tamagnep naktabilem nagned nakukalid gnusgnalreb narajalebmep

irad urug gnaro 2 utiay gnaro 2 kaynabes naitilenep malad  .halokes  

 urug naupmamek gnutihgnem kutnu nakanugid gnay naamasreP

 :halada narajalebmep alolegnem malad  

2
21 PSPSX

 



 

08  
 

:nagnareteK  

X  atar roks: - natamagnep kepsa paites irad atar  

1PS  roks :   paites kutnu )utas( 1 tamagnep helo nakirebid gnay   

     natamagnep kepsa  

2PS   paites kutnu )aud( 2 tamagnep helo nakirebid gnay roks :   

  natamagnep kepsa  

2.3 lebaT  
 malaD uruG naupmameK padahreT naialineP airetirK

 naanaskaleP narajalebmeP  

gnatneR  rokS  nagnareteK  

 00,1 - 99,1  
kadiT   malad rajagnep akij ,kiab

 narajalebmep nataigek nakanaskalem
.nakpaisid gnay PPR nagned iauses kadit  

 00,2 - 99,2  

 malad rajagnep akij ,kiab gnaruK
 narajalebmep nataigek nakanaskalem

 iauses gnaruk  gnay PPR nagned
.nakpaisid  

 00,3 - 94,3  
 nataigek malad rajagnep akij ,kiab pukuC
 PPR nagned iauses pukuc narajalebmep

.nakpaisid gnay  

 05,3 - 00,4  
 nakanaskalem malad rajagnep akij ,kiaB
 nagned iauses narajalebmep nataigek

.nakpaisid gnay PPR  
 rebmuS itutsaijduP(:  4102 ,ruwuW malad ) 

kinket nagned gnutihid tamagnep nemurtsni satilibaileR  

 tnemeerga revresboretni  sesorp taas adaP .)88 :9002 ,atanarparuS(

 amas gnay nemurtsni nakanuggnem natamagnep aud ada narajalebmep
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uR .amas gnay lebairav itamagnem kutnu  kutnu nakanugid gnay nasum

:halada satilibailer gnutihgnem  

                    

             = tnemeerga  fo egatnecreP %0011 x
BA
BA  

 

turutreb B nad A -  gnay ukal hakgnit kepsa isneukerf nakkujnunem turut

 nakirebmem gnay tamagnep helo itamaret  utauS .hadner iggnit isneukerf

 neisifeok alibapa kiab nakatakid narajalebmep naalolegnep nemurtsni

 satilibailer .% 57 ≥  

.b  rotakidnI nasatnuteK  

  helorepid gnay isroporp alibapa satnut nakatakid rotakidni utauS

 halada awsis raneb nabawaj  satnut nakatakid salek utaus nakgnades 57,0 ≥

 raneb nabawaj isroporp iaynupmem awsis hibel uata %08 akij  .57,0 ≥  

p nakanugid rotakidni nasatnutek iuhategnem kutnU  naamasre

 :sumur nakanuggnem nagned gnutihid tapad isroporP .isroporp  

= P        𝐚𝐲𝐧𝐤𝐚𝐲𝐧𝐚𝐁  𝐚𝐰𝐬𝐢𝐬  𝐠𝐧𝐚𝐲  𝐛𝐚𝐰𝐚𝐣𝐧𝐞𝐦  𝐥𝐚𝐨𝐬  𝐧𝐚𝐠𝐧𝐞𝐝  𝐫𝐚𝐧𝐞𝐛
𝐡𝐚𝐥𝐦𝐮𝐣  𝐚𝐭𝐫𝐞𝐬𝐞𝐩  𝐬𝐞𝐭
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:nagnareteK  

naiapacnep takgnit = P  

)1   nasatnuteK 1 IK kutnu rotakidni  

 isroporp helorepid alibapa satnut nakatakid 1 IK rotakidnI

 raneb nabawaj .57,0 ≥  

)2  2 IK kutnu rotakidni nasatnuteK  

 isroporp helorepid alibapa satnut nakatakid 2 IK rotakidnI

 raneb nabawaj .57,0 ≥  

)3  3 IK kutnu rotakidni nasatnuteK  

rotakidnI   isroporp helorepid alibapa satnut nakatakid 3 IK

 raneb nabawaj .57,0 ≥  

)4  4 IK kutnu rotakidni nasatnuteK  

 isroporp helorepid alibapa satnut nakatakid 4 IK rotakidnI

 raneb nabawaj .57,0 ≥  

.c  sisilanA  rajaleB lisaH nasatnuteK  

inep nakrasadreb nasatnutek nautneneP sumur nagneD .nauca naial : 

 

 

  nabawaj isroporp alibapa aynrajaleb satnut nakataynid awsiS

 awsis � 57  

𝒊𝒂𝒍𝒊𝒏 � ∑ 𝒓𝒐𝒌𝒔  𝒈𝒏𝒂𝒚  𝒉𝒆𝒍𝒐𝒓𝒆𝒑𝒊𝒅  
𝒓𝒐𝒌𝒔  𝒍𝒂𝒕𝒐𝒕  

x 001  
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.   iagabes nakiaruid tapad icnirepret araces rajaleb lisah nasatnuteK

:tukireb  

)1  1 IK kutnu lautirips pakis kepsa rajaleb lisah nasatnuteK  

  nakanuggnem )1 IK( lautirips pakis naialineP  

lautirips pakis naialinep isavresbo rabmel tnemurtsni   nad

ep tekgna rabmel  gnay naamasreP .lautirips pakis irid naialin

 lautirips pakis kepsa  rihka ialin gnutihgnem kutnu nakanugid

 :tukireb iagabes halada )1 IK(  

𝑰𝑲𝑵  𝟏 �
𝟏 𝒙 𝒊𝒂𝒍𝒊𝒏  𝒊𝒔𝒂𝒗𝒓𝒆𝒔𝒃𝒐  � 𝟏 𝒙 𝒊𝒂𝒍𝒊𝒏  𝒕𝒆𝒌𝒈𝒂  

𝟐 
 

)2   pakis kepsa rajaleb lisah nasatnuteK 2 IK kutnu laisos  

 nakanuggnem rukuid )2 IK( laisos pakis naialineP

 nad laisos pakis naialinep isavresbo  rabmel nemurtsni

 gnay naamasreP .laisos pakis irid naialinep tekgna rabmel

 laisos pakis kepsa  rihka ialin gnutihgnem kutnu nakanugid

bes halada )2 IK( tukireb iaga  

𝑰𝑲𝑵  𝟐 �
𝟏 𝒙 𝒊𝒂𝒍𝒊𝒏  𝒊𝒔𝒂𝒗𝒓𝒆𝒔𝒃𝒐  � 𝟏 𝒙 𝒊𝒂𝒍𝒊𝒏  𝒕𝒆𝒌𝒈𝒂  

𝟐 
 

)3  3 IK kutnu nauhategnep kepsa rajaleb lisah nasatnuteK  

  rukuid )3 IK( nauhategnep kepsa naialineP

 nemurtsni nagned )BHT( rajaleB lisaH seT nakanuggnem

nakanugid gnay   laos nad ,sagut laos ,siuk laos utiay
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 gnutihgnem kutnu nakanugid gnay naamasreP .nagnalu

 iagabes halada )3 IK( nauhategnep kepsa  rihka ialin

:tukireb  

𝑰𝑲𝑵  𝟑 �
𝟏 𝒙 𝑲𝑵����� �  𝟏 𝒙 𝑻𝑵���� �  𝟐 𝒙 𝑼𝑵  

𝟒
 

 :nagnareteK  

 𝐾𝑁����� = atar -  siuk ialin atar  

 𝑇𝑁  �����= atar -  sagut ialin atar  

 𝑈𝑁 �   nagnalu ialin  

)4  4 IK kutnu nalipmaretek kepsa rajaleb lisah nasatnuteK  

  nial aratna )4 IK( nalipmaretek kepsa naialineP

lofotroP naialineP ,rotomokisP naialineP  naialineP ,oi

 isatneserP  .sesorP rajaleB lisaH seT naialineP nad

eP  kepsa ialin gnutihgnem kutnu nakanugid gnay naamasr

 :tukireb iagabes halada nalipmaretek  

𝑰𝑲𝑵  𝟒 �
𝟏 𝒙 𝒊𝒔𝑷𝑵 � 𝟏 𝒙 𝒓𝒐𝑷𝑵 � 𝟏 𝒙 𝒔𝒆𝒓𝑷𝑵 � 𝟏 𝒙 𝒑𝒃𝒉𝑻𝑵  

𝟒
 

 : nagnareteK  

 ispN    rotomokisp ialin =  

 ropN   oilofotrop ialin =  

 serpN    isatneserp ialin =  

 pbhtN   sesorp rajaleb lisah set ialin =  
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)1  nahurulesek araces rajaleb lisah nasatnuteK  

  nagned gnutihid tapad nahurulesek rajaleb lisah nasatnuteK

sumur : 

𝑨𝑵 �
𝟏 𝒙 𝑰𝑲𝑵  𝟏 � 𝟏 𝒙 𝑰𝑲𝑵  𝟐 � 𝟑 𝒙 𝑰𝑲𝑵  𝟑 � 𝟐 𝒙 𝑰𝑲𝑵  𝟒

𝟕
 

.d   sisilanA kidiD atreseP naralaneP naupmameK  

 lisah padahret  naralanep naupmamek nagnubuh sisilanagnem kutnU

:  sumur nakanuggnem rajaleb  

𝒊𝒂𝒍𝒊𝑵  𝒏𝒂𝒖𝒑𝒎𝒂𝒎𝒆𝑲  𝒏𝒂𝒓𝒂𝒍𝒂𝒏𝒆𝑷    �  ∑ 𝒓𝒐𝒌𝒔  𝒈𝒏𝒂𝒚  𝒉𝒆𝒍𝒐𝒓𝒆𝒑𝒊𝒅
∑  𝒓𝒐𝒌𝒔  𝒎𝒖𝒎𝒊𝒔𝒌𝒂𝒎

 𝒙 𝟎𝟎𝟏   

       ) 74 : 3102 ,hayrhuZ (  

  set lisah irad naralanep naupmamek ialin sisilanagnem kutnU

: sumur nakanuggnem )APT( kimedaka isnetop  

𝒊𝒂𝒍𝒊𝑵  𝒏𝒂𝒖𝒑𝒎𝒂𝒎𝒆𝑲  𝒏𝒂𝒓𝒂𝒍𝒂𝒏𝒆𝑷  𝑨𝑷𝑻 � �
Ʃ 𝒍𝒂𝒐𝒔  𝒓𝒂𝒏𝒆𝒃

Ʃ 𝒍𝒂𝒐𝒔  𝒂𝒚𝒏𝒉𝒖𝒓𝒖𝒍𝒆𝒔
𝒙 𝟎𝟎𝟔 � �  𝟎𝟎𝟐  

       )5 : 5102 ,ardnahC(  

 tapad naralanep naupmamek roks sisilanagnem kutnu nakgnadeS

: naamasrep nakanuggnem  

𝒓𝒐𝒌𝑺  𝒏𝒂𝒖𝒑𝒎𝒂𝒎𝒆𝑲  𝒏𝒂𝒓𝒂𝒍𝒂𝒏𝒆𝑷 �  
Ʃ 𝒓𝒐𝒌𝒔  𝒓𝒂𝒏𝒆𝒃

Ʃ 𝒓𝒐𝒌𝒔  𝒂𝒚𝒏𝒉𝒖𝒓𝒖𝒍𝒆𝒔  
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 naialineP airetirK 3.3 lebaT naralaneP naupmameK  

 ialiN/rokS
 seT

 naupmameK
naralanep  

APT ialiN  airetirK  

 00,0 – 09,0   002 – 452  kiaB kadiT tagnaS  
 01,0 – 91,0   062 – 413  kiaB kadiT  
 02,0 – 92,0   023 – 473  kiaB gnaruK  
 03,0 – 93,0   083 – 434  kiaB pukuC  
 04,0 – 94,0   044 – 494  kiaB  

 05,0 – 95,0   005 – 455  kiaB tagnaS  
 06,0 – 96,0   065 – 416  luggnU  
 07,0 – 97,0   026 – 476  luggnU tagnaS  
 08,0 – 98,0   086 – 437  awemitsI  
 09,0 – 00,1   047 – 008  awemitsI tagnaS  

      )6 : 5102 ,ardnahC(  

.e  K  sisilanA narujuje  

 sisilanaid awsis narujujek tekgna ataD  sumur nakanuggnem nagned

 maladek refsartid fitatilauk atad ,trekil alaks malaD .trekil alaks

 .fitatitnauk alaks  

4.3 lebaT  
 naialineP  alakS narujujeK tekgnA  

 
nabawaj fitanretlA  naialinep toboB  

fitisoP  fitageN  
)SS(iauseS tagnaS  5 1 

)S(iauseS  4 2 
)N(larteN  3 3 

)iauseS kadiT(ST  2 4 
)iauseS kadiT tagnaS(STS  1 5 

 

  narujujek rukugnem kutnU  nakanugid sumur :  

𝐴
𝐵

� 001  % 
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mumiskam halmuj = B ,helorepid gnay roks halmuj = A : nagnareteK  

  narujujek esatneserP gnay  ialin isakifisalk nagned nakgnidnabid helorepid  

narujujek  .tukireb lebaT adap  

5.3 lebaT  
ialiN isakifisalK  narujujeK  

 
oN  ialiN  nagnareteK  

1 18 - 001  kiaB tagnaS  
2 16 - 08  kiaB  
3 14 - 06  kiaB pukuC  
4 12 - 04  kiaB gnaruK  
5 00 - 02  kiaB kadiT  

      siR :rebmuS( sie )5102 ,  

naataynreP -  kepsa nakrasadreb nususid tekgna adap naataynrep

narujujek  lebaT adap tahilid tapad gnay  

isiK 6.3 lebaT -  isiK narujujeK tekgnA  

 elbairaV

naitilenep  

kepsA  rotakidnI   rituB

laos  

hlJ  

 
 
 

narujujeK  

 atakreb.1
rujuj  

 gnohob kadiT  
  kadiT

 nakhalaynem
namet  

02,11,6,1  
71,21,7,2  

8 
 

  kadnitreb.2
 rujuj  

  kadiT
ketnoynem  

  nakajregneM
sagut  

 akilabmegneM
 gnay gnarab n

nkumetid  

81,31,8,3
22,  

91,41,9,4
32,12,  

 
51,01,5  

41  

latoT    22  22  
 

 



 

88  
 

.b  kitsitatS sisilanA  

 helorepid gnay atad ,ini naitilenep malaD  nagned sisilanaid

 nakanugid gnay sisilanA .laisnerefni kitsitats kinket nakanuggnem

 kutnu ini sisilanA .naitilenep sisetopih ijugnem kutnu halada

X nagnubuh iuhategnem 1 X uata Y padahret 2  nakanuggnem Y padahret

 iuhategnem kutnU .laggnut isalerok sisilana X nagnubuh  1 X nad  2

 ini sisilanA nakgnadeS .adnag isalerok sisilana nakanugid Y padahret

X huragnep iuhategnem kutnu 1 X uata Y padahret 2  Y padahret

 iuhategnem kutnu naD .anahredes iserger sisilana nakanuggnem

X huragnep  1 X nad  2 id Y padahret g sisilana nakanu   .adnag iserger  

.1  sisilanA nataraysreP ijU  

)a  satilamroN ijU  

 nakanugid gnay satilamron iju ,ini naitilenep malaD

ihC edotem nagned utiay  itilenep - ihc iracnem kutnU .tardauK -

( gnutih tardauk 𝜒2 : sumur nakanugid  )gnutih  

2 � �
�𝑓0 � 𝑓𝑒�2

𝑓𝑒
 

                        )86 : 4102,nawudiR(  

 :nagnareteK  

2 ihC ialiN : - tardauk  

𝑓0 )siripme isneukerf( isavresboid gnay isneukerf :  

𝑓𝑒 )sitiroet isneukerf( nakparahid gnay isneukerf :  
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             𝑓𝑒 �
( halmuj  isneukerf  adap  sirab  ) x � halmuj  isneukerf  adap  molok �

halmuj  nahurulesek  sirab  nad  molok
 

 nakgnidnabmem nagneD 𝜒2  nagned gnutih 𝜒2  nagned lebat

 iagabes naijugnep airetirk helorepid akam 50,0 naayacrepek gnales

: tukireb  

)1   akiJ χ2 gnutih  � 𝜒2 H kalot akam ,lebat  a  kadit aynitra

.nakifingis  

)2   akiJ 𝜒2  gnutih � 𝜒2 H kalot aynitra ,lebat 0  aynitra

.nakifingis  

)b   ijU L satiraeni  

 anamid naijugnep nasutupek nakutnenem malad satiraenil ijU

:tukireb iagabes halada aynadiak libmaid gnay nasutupek  

)1  F akiJ  gnutiH F ≤ ,lebat  H kalot akam 0  reinil alopreb atad aynitra

nakifingis uata . 

)2   akiJ  gnutiHF F ≥ ,lebat  H amiret akam 0  alopreb kadit atad aynitra

nakifingis kadit uata reinil  

hakgnal iserger sisilana gnutihgnem kutnU -  halada aynhakgnal

:tukireb iagabes  

)1   isergeR tardauk halmuj gnutihgneM KJ( ]a[ger ) : sumur nagned  

                               KJ )a( ger   = (∑𝑌)2
𝑛

 

)2   isergeR tardauk halmuj gnutihgneM b  padahret KJ( a b[ger

 

]a│ ) 

:sumur nagned  
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KJ b(ger

  

a│ )  =  .b � YX - (∑𝑋).�∑𝑌�
𝑛

 } 

)3   udiseR tardauk halmuj  gnutihgneM KJ( ger ) : sumur nagned  

KJ ser   =  Y∑ 2 – KJ b[ger

 

]a│  – KJ ]a[ ger  

)4  atar gnutihgneM -  isergeR tardauk halmuj atar KJR( ]a[ger ) 

:sumur nagned  

KJR ]a[ger  KJ = ]a[ ger  

)5  atar gnutihgneM -  isergeR tardauk halmuj atar KJR( b[ ger

 

]a│ ) 

:sumur nagned  

KJR b[ger

 

]a│  KJ = b[ ger

 

]a│  

)6  atar gnutihgneM -  udiseR tardauk halmuj atar KJR( ser  )  nagned

: sumur  

KJR seR   = 𝑠𝑒𝑅𝐾𝐽
𝑛−2

 

)7  : sumur nagned nakifingiS ijugneM  

F  gnutih   = 𝐾𝐽𝑅 𝑔𝑒𝑅  �𝑏/𝑎�

𝐾𝐽𝑅 𝑠𝑒𝑅
 

)101:1102( nawudiR  

)c  isaleroK ijU  

)1   isaleroK T  isalerok( laggnu  tnemoM tcudorP nosraeP )r(  

 kinket MPP laggnut isalerok sisilanA  kutnu kitsitats

 sabeb lebairav isubirtnok nad nagnubuh tajared iuhategnem

( tnednepedni ( takiret lebairav nagned ) tnedneped   gnay sumuR .)

:halada nakanugid  
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𝑟 𝑌𝑋 �
𝑛(∑ 𝑌𝑋 ) �  �∑ 𝑋� . �∑ 𝑌�

�{𝑛. ∑ 𝑋2 � (∑ 𝑋)2}. {𝑛. ∑ 𝑌2 � (∑ 𝑌)2}
 

autnetek nagned )r( nagned nakgnabmalid MPP isaleroK  n

( agrah irad hibel kadit r ialin -  1  = r ialin alibapA .)1+ ≤ r ≤ -  1

 ada kadit akam 0 = r akij ,anrupmes fitagen aynisalerok akam

 nakgnadeS .tauk tagnas aynisalerok akam 1+ = r akij nad isalerok

)r( ialin isaterpretni lebat nagned nakisatlusnokid )r( agrah  

:tukireb iagabes  

 7.3 lebaT )r( ialiN isaleroK neisifeoK isatserpretnI  

neisifeok lavretnI  nagnubuh takgniT  

 08,0 - 000,1  tauk tagnaS  

 06,0 – 997,0  tauK  

 04,0 – 995,0  tauK pukuC  

 02,0 – 993,0  hadneR  

 00,0 – 991 ,0  hadner tagnaS  

 lebairav nagnabmus aynlicek raseb nakataynem kutnu ayntujnaleS

: sumur nakanugid Y padahret X  

𝑷𝑲 � 𝒓𝟐𝒙 𝟎𝟎𝟏 % 

     )18:4102( nawudiR  

 nagnareteK : 

nanimreted neisifeok ialiN = PK  

isalerok neisifeok ialiN =   R  
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nagnubuh isakifingis iju natujnal naijugneP   lebairav nad X lebairav

sumur nakanugid Y : 

𝒕 𝒈𝒏𝒖𝒕𝒊𝒉 �
𝒓√𝒏 � 𝟐
√𝟏 � 𝒓𝟐

 

nagnareteK  

 t gnutih  t ialiN =  

isalerok neififeok ialiN =        r  

n       lepmas halmuj =  

 t  nakgnidnabmem nagneD  gnutih   t nad lebat   gnales nagned

 iagabes naijugnep airetirk helorepid akam 50,0 naayacrepek

: tukireb  

)a   t akiJ  gnutih   t ≥  ,lebat H kalot akam 0 nakifingis aynitra  

)b   t akiJ  gnutih   t ≤  ,lebat H amiret akam  0 nakifingis kadit aynitra  

)2  adnag isaleroK  

 adnag isalerok sisilanA  aynraseb iracnem kutnu isgnufreb

 hibel uata )X(sabeb lebairav aud aratna nagnubuh uata huragnep

amasreb( natlumis araces - .)Y( takiret lebairav nagned )amas  

: adnaG isaleroK sumuR  

𝑹 𝟏𝒙 . 𝟐𝒙 ,𝒚  = �𝒓 𝟏𝒙 .𝒚
𝟐  + 𝒓 𝒚𝟐𝒙

𝟐 − 𝟐�𝒓 𝒚𝟏𝒙 �.�𝒓 𝟐𝒙 .𝒚�.�𝒓 𝟏𝒙 .𝒙𝟐�

𝟏−𝒓 𝟏𝒙 . 𝟐𝒙
𝟐  

)68:4102( nawudiR  
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: sumur nagned isnakifingis ijugnem ayntujnaleS  

𝑭 𝒈𝒏𝒖𝒕𝒊𝒉  =
𝑹𝟐

𝒌
�𝟏−𝑹𝟐�
𝒏−𝒌−𝟏

 

)68:4102( nawudiR  

:isnakifingis naijugnep hadiaK  

)1  akiJ 𝐹ℎ 𝑔𝑛𝑢𝑡𝑖 � 𝐹 𝑙𝑒𝑏𝑎𝑡 nakifingis aynitra oH kalot akam ,  

)2  akiJ 𝐹ℎ 𝑔𝑛𝑢𝑡𝑖 � 𝐹 𝑙𝑒𝑏𝑎𝑡 nakifingis kadit aynitra oH amiret akam ,  

)d  iserger ijU  

)1  anahredes isergeR  

aynupmem iserger sisilana aynrasad adaP i  tare natiak

 ada surah iserger sisilana paites anamiD .isalerok sisilana nagned

 nad sabeb lebairav aratna nakifingis gnay nagnubuh  lebairav

ek naktujnalid kadit isalerok sisilanA .takiret   akij iserger sisilana

 nad lanoisgnuf nagnubuh iaynupmem kadit tubesret lebairav audek

 kutnu halada ini sisilana naanugeK  .tabika babes nagnubuh

 akij )Y( takiret lebairav iskiderpmem uata naklamarem  lebairav

.iuhatekid )X( sabeb  

naksumurid iserger naamasreP  

Ŷ � 𝒂 � 𝑿𝒃  

     )79:4102( nawudiR  
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:nagnareteK  

Ŷ nakiskeyorpid gnay takiret lebairav keybus =  

keyorpid kutnu utnetret ialin iaynupmem gnay sabeb lebairav = X -

nakis  

0=X akij Y atnatsnok ialin =  a  

 b  natakgninep ialin nakujnunem gnay nalamar utnenep hara ialin =

( nanurunep ialin uata )+( - Y lebairav )   iracid tapad b nad a ialin

sumur nagned : 

 𝒂 � ∑ 𝒀−𝒃.∑ 𝑿
𝒏

  ialin nakgnades 𝒃 � 𝒏.∑ 𝒀𝑿 − ∑ 𝑿.∑ 𝒀
𝒏.∑ 𝑿𝟐− (∑ 𝑿)𝟐  

)79:4102,nawudiR(  

 sisilana hakgnal hakgnaL anahredes iserger : 

)1  H iraD  a H nad  0  gnutihgnem kutnu gnolonep lebat taubmem ,

kitsitats akgna . 

)2   sumur nagned gnolonep lebat irad kitsitats akgna nakusaM  

 𝒂 � ∑ 𝒀−𝒃.∑ 𝑿
𝒏

  ialin nakgnades 𝒃 � 𝒏.∑ 𝒀𝑿 − ∑ 𝑿.∑ 𝒀
𝒏.∑ 𝑿𝟐− (∑ 𝑿)𝟐  

)3  KJ( iserger tardauk halmuj iracneM  ger ]a[ sumuR nagned )  

𝐊𝐉 𝐠𝐞𝐫  [𝐚] �
(∑ 𝒀)𝟐

𝒏
 

)4  KJ( isergder tardauk halmuj iracneM ]a|b[ ger  sumur nagned )  

𝑲𝑱 𝒈𝒆𝒓  [𝒃|𝒂] � 𝒃 . �� 𝒀𝑿 �
�∑ 𝑿�. �∑ 𝒀�

𝒏
� 
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)5   KJ( udiser tardauk halmuj iracneM ser  sumur nagned )  

𝑲𝑱 𝒔𝒆𝑹 � � 𝑿𝟐 � 𝑲𝑱 𝒈𝒆𝒓  [𝒃|𝒂] � 𝑲𝑱 𝒈𝒆𝒓  [𝒂] 

)6  atar iracneM - atar  KJR( iserger tardauk halmuj  ]a[ ger  nagned )

sumur  

𝑹 𝑲𝑱 𝒈𝒆𝒓  [𝒂] �  𝑲𝑱 𝒈𝒆𝒓  [𝒂] 

)7  KJR(  iserger tardauk halmuj atar atar iracneM ]a|b[ ger  nagned )

 sumur  

𝑹 𝑲𝑱 𝒈𝒆𝒓  [𝒃|𝒂] �  𝑲𝑱 𝒈𝒆𝒓  [𝒃|𝒂] 

)8  KJR( udiser tardauk halmuj atar atar iracneM   ser  nagned )

 sumur  

𝑹 𝑲𝑱 𝒔𝒆𝒓 �  
𝑲𝑱 𝒔𝒆𝒓

𝒏 � 𝟐
 

)9  sumur nagned isakifingis ijugneM  

𝑭 𝒈𝒏𝒖𝒕𝒊𝒉 �
𝑹 𝑲𝑱 𝒈𝒆𝒓  [𝒃|𝒂]

𝑹 𝑲𝑱 𝒔𝒆𝒓
 

 nakifingis farat nagned isakifingis naijugnep hadiaK ∝� 0, 50  

halada  

)1  F akiJ   gnutih F ≥  ,lebat H kalot akam  0 nakifingis aynitra  

)2  F akiJ   gnutih F ≤  ,lebat H amiret akam  0 nakifingis kadit aynitra  

)2  adnag isergeR  

 huragnep sisilanagnem kutnu iakapid ini iserger sisilanA

.takiret lebairav padahret sabeb lebairav aparebeb  
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: tukireb iagabes  adnagreb iserger naamasrep sumuR  

𝒀�  = 𝜶  + 𝒂𝟏𝑿𝟏 � 𝒂𝟐𝑿𝟐 

nagnareteK : 

𝑌�  awsis rajaleb lisaH =  

𝑋1   �  naralaneP naupmameK  

𝑋2  = narujujeK  

𝛼  / atnatsnoK = tpecretni  

𝑎1  lebairav iserger neisifeoK = 𝑋1 

𝑎2  lebairav iserger neisifeoK = 𝑋2 

  neisifeok ialin  gnutihgnem nagned naktujnalid naidumeK 𝑎0, 𝑎1 

 nad  𝑎2  nakanugid sata id adnagreb raenil  iserger ledom irad

: sumur  

𝜶  = 𝒀� -   𝒂𝟏𝑿�𝟏 �  𝒂𝟐𝑿�𝟐 

                           𝒂𝟏  =
�∑ 𝒙𝟐𝒊

𝟐 ��∑ 𝒙𝟏𝒊𝒚𝒊� − �∑ 𝒙𝟏𝒊𝒙𝟐𝒊� �∑ 𝒙𝟐𝒊𝒚𝒊�

�∑ 𝒙𝟏𝒊
𝟐 � �∑ 𝒙𝟐𝒊

𝟐 � − �∑ 𝒙𝟏𝒊𝒙𝟐𝒊�𝟐  

             𝒂𝟐  =
�∑ 𝒙𝟏𝒊

𝟐 ��∑ 𝒙𝟐𝒊𝒚𝒊� − �∑ 𝒙𝟏𝒊𝒙𝟐𝒊� �∑ 𝒙𝟏𝒊𝒚𝒊�

�∑ 𝒙𝟏𝒊
𝟐 � �∑ 𝒙𝟐𝒊

𝟐 � − �∑ 𝒙𝟏𝒊𝒙𝟐𝒊�𝟐  

                     :  sumur nagned isnakifingis iju nakukalid uti haleteS  

𝑭 𝒈𝒏𝒖𝒕𝒊𝒉   = 𝒓𝟐�𝒏−𝒎−𝟏�
𝒎.�𝟏−𝒓𝟐�

 

 : nagnareteK    nednopser halmuj = n  

                     sabeb lebairav halmuj = m  

                      adnag isalerok = r  
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 akiJ 𝐹ℎ 𝑔𝑛𝑢𝑡𝑖 � 𝐹 𝑙𝑒𝑏𝑎𝑡   amiret akam 𝐻0 .nakifingis kadit aynitra  

 akiJ 𝐹ℎ 𝑔𝑛𝑢𝑡𝑖 � 𝐹 𝑙𝑒𝑏𝑎𝑡  kalot , 𝐻0 .nakifingis aynitra  

21.3  fitpirkseD sisetopiH naijugneP  

.1  rotakidni nasatnutek ,narajalep alolegnem malad urug naupmameK   nad

 natakednep nakanuggnem nagned  kiab awsis rajaleb lisah nasatnutek

gninrael yrevocsid   API IX saleK awsis marag sisilordiH kokop iretam adap

 5 iregeN  AMS  5  6102 narajalep nuhat gnapuK 102/ 7 

:aynairetirK  

 alibapa kiab nakatakid narajalebmep halolegnem malad urug naupmameK

 helorepid gnay roks � 3, 00   rotakidni nasatnuteK .   alibapa kiab nakatakid

 aynisroporp � 57 .  alibapa kiab nakatakid rajaleb lisah nasatnutek

 aynisroporp � 57 . 

.2  aralaneP naupmameK  n  aleK awsis  gnapuK 5 iregeN AMS  5 API IX s

7102/6102 narajalep nuhat  kusamret  .kiab  

:airetirK  

sis naralaneP  helorepid gnay isroporp alibapa kiab aw 05≥ . 

.3  kiab gnapuK 5 iregeN AMS  5 API  IX saleK awsis  narujujeK  

:airetirK  

 narujujeK   bapa kiab nakatakiid  helorepid gnay isroporp ali 06 ≥  
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kitsitatS sisetopiH naijugneP 31.3  

 .1 X nagnubuH  , 1 X  2 Y padahret  

)a  X nagnubuH  1 Y padahret  

Ha :  aratna nakifingis gnay nagnubuh tapadreT  naupmamek

 naralanep  aimik rajaleb lisah padahret  awsis natakednep iulalem  

 gninrael yrevocsid   awsis marag sisilordiH kokop iretam adap

 narajalep nuhat gnapuK 5 iregeN AMS 5 API IX salek

7102/6102  

H0 :  kadiT   naupmamek aratna nakifingis gnay nagnubuh tapadreT

 aimik rajaleb lisah padahret awsis  naralanep natakednep iulalem  

vocsid  gninrael yre   awsis marag sisilordiH kokop iretam adap

 narajalep nuhat gnapuK 5 iregeN AMS  5 API IX salek

7102/6102  

sisetopih naamirenep nad nakalonep airetirK  

 H kaloT  ,0 H amiret a  t akiJ  gnutih   t ≥ .lebat  

 H amireT  ,0 H kalot  a  t akiJ  gnutih   t ≤ elbat  

)b  X nagnubuH 2 Y padahret  

Ha :  narujujek aratna nakifingis gnay nagnubuh tapadreT

natakednep iulalem aimik rajaleb lisah padahret awsis   yrevocsid

 gninrael ilordiH kokop iretam adap  API IX salek awsis marag sis

5 iregeN AMS 5   .7102/6102 narajalep nuhat gnapuK  
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H     0   :   kadiT  aratna nakifingis gnay nagnubuh tapadret

natakednep iulalem aimik rajaleb lisah padahret awsis  narujujek  

 gninrael yrevocsid  awsis marag sisilordiH kokop iretam adap

 narajalep nuhat gnapuK  5 iregeN AMS 5 API IX salek

.7102/6102  

nep airetirK sisetopih naamirenep nad nakalo  

 H kaloT  ,0 H amiret a  t akiJ  gnutih   t ≥ .lebat  

 H amireT  ,0 H kalot  a  t akiJ  gnutih   t ≤ .lebat  

)c  X nagnubuH  1 X nad  2 Y padahret  

Ha  :   naupmamek aratna nakifingis gnay nagnubuh tapadreT

lisah padahret awsis  narujujek nad naralanep   aimik rajaleb

natakednep iulalem   gninrael yrevocsid  kokop iretam adap

  5 iregeN AMS 5 API IX salek awsis marag sisilordiH

.7102/6102 narajalep nuhat gnapuK  

H0  :  kadiT  aratna nakifingis gnay nagnubuh tapadreT

 naupmamek p dahret awsis  narujujek nad naralane  lisah pa

natakednep iulalem aimik rajaleb   gninrael yrevocsid  adap

 AMS  5 API IX salek awsis marag sisilordiH kokop iretam

.7102/6102 narajalep nuhat gnapuK  5 iregeN  

sisetopih naamirenep nad nakalonep airetirK  

 H kaloT  ,0 H amiret  .a  akiJ t  gnutih   t ≥ lebat , 
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 H amireT  ,0 H kalot   a t akiJ  gnutih   t ≥ elbat  

.2  X huragneP  ,1 X2 Y padahret  

)a  X huragneP  1 Y padahret  

Ha   :  naupmamek aratna nakifingis gnay huragnep tapadreT

natakednep iulalem aimik rajaleb lisah padahret  naralanep  

 gninrael yrevocsid  marag sisilordiH kokop iretam adap

 nuhat gnapuK  5 iregeN AMS  5 API IX salek awsis

 .7102/6102 narajalep  

H0  :  kadiT  aratna nakifingis gnay huragnep tapadreT

 naupmamek  aimik rajaleb lisah padahret naralanep

natakednep iulalem   gninrael yrevocsid iretam adap   kokop

  5 iregeN AMS  5 API IX salek awsis marag sisilordiH

.7102/6102 narajalep nuhat gnapuK  

sisetopih naamirenep nad nakalonep airetirK  

 H kaloT  ,0 H amiret  .a F akiJ  gnutih  F ≥ lebat  

 H amireT  ,0 H kalot   a  akiJ F  gnutih  F ≥ lebat  

)b  X huragneP 2 Y padahret  

H  a  :  padahret  narujujek aratna nakifingis gnay huragnep tapadreT

natakednep iulalem aimik rajaleb lisah   gninrael yrevocsid

  5 API IX salek awsis marag sisilordiH kokop iretam adap

 .7102/6102 narajalep nuhat gnapuK  5 iregeN AMS  
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H0 :  kadiT ay huragnep tapadreT   narujujek aratna nakifingis gn

natakednep iulalem aimik rajaleb lisah padahret   yrevocsid

 gninrael  IX salek awsis marag sisilordiH kokop iretam adap

.7102/6102 narajalep nuhat gnapuK  5 iregeN AMS  5 API  

sisetopih naamirenep nad nakalonep airetirK  

 H kaloT 0  , H amiret  .a F akiJ  gnutih  F ≥ lebat  

 H amireT  ,0 H kalot   a  akiJ F  gnutih  F ≥ lebat  

)c  X huragneP  1 X nad  2 Y padahreT  

Ha  :  naupmamek aratna  nakifingis gnay huragnep tapadreT

 aimik rajaleb lisah padahret awsis narujujek nad naralanep

natakednep iulalem   gninrael yrevocsid  kokop iretam adap

  5 iregeN AMS  5 API IX salek awsis marag sisilordiH

.7102/6102 narajalep nuhat gnapuK  

H0 :  kadiT  aratna nakifingis gnay huragnep tapadret

 lisah padahret awsis  narujujek nad naralanep naupmamek

 iulalem aimik rajaleb natakednep   gninrael yrevocsid  adap

 AMS  5 API IX salek awsis marag sisilordiH kokop iretam

.7102/6102 narajalep nuhat gnapuK  5 iregeN  

sisetopih naamirenep nad nakalonep airetirK  

 H kaloT  ,0 H amiret  .a F akiJ  gnutih  F ≥ lebat  

 H amireT  ,0 H kalot a  akiJ F  gnutih  F ≥ .lebat  
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VI BAB  

NASAHABMEP NAD NAITILENEP LISAH  

 

1.4  naitileneP lisaH  

1.1.4   natakedneP nakanuggneM nagneD narajalebmeP sativitkefE  yrevocsiD

gninraeL  

.a  narajalebmeP nataigeK alolegneM malaD uruG naupmameK  

 nataigek alolegnem malad urug naupmamek padahret natamagnep lisaH

 natakedneP nakparenem gnay narajalebmep gninrael yrevocsid   salek id

 naanaskaleP naalolegneP natamagneP rabmeL nemurtsni nakanuggnem

ay tamagnep gnaro aud helo itamaid gnay narajalebmeP ug ink  aimik ur

5 iregeN AMS adap   ubI utiay gnapuK agguW avevoneG  iagabes dP.S ,

 nad I tamagnep .II tamagnep iagabes dP.S ,agiM anaipleV ubI  

 naialinep namodep nakrasadreb naialinep nakukalem tamagnep audeK

 narajalebmeP naanaskaleP naalolegneP natamagneP rabmeL tubesid gnay

 natakedneP nakpareneM nagned gninraeL yrevocsiD  natamagnep lisaH .

.nemurtsni satilibaer gnutihgnem kutnu nakanugid aguj ini  

 malad urug naupmamek naanaskalep padahret atad sisilana lisaH

 nakparenem nagned narajalebmep nataigek alolegnem gninrael yrevocsid  

 .1.4 lebat adap tahilid tapad  
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               1.4 lebaT  

 naalolegneP nemurtsnI satilibaileR nad naialineP    

 narajalebmeP neD  natakedneP nakpareneM nag  yrevocsiD

gninraeL  

nataigeK  

PPR naanaskalretek  

ataR -

atar  
teK  I PPR  II PPR  

1P  2P  1P  2P  

nauluhadneP .1  

akubmep malaS .a  4 4 4 4 

79.3  

kiaB  

 aodreB .b  4 4 4 4 kiaB  

naridahek kecegneM .c  4 4 4 4 kiaB  

 nakirebmeM .d ispesrepa  4 4 4 4 kiaB  

awsis isafitomeM .e  4 4 4 4 kiaB  

aynatreb awsiS .f  4 4 4 4 kiaB  

naksagenem uruG .g  4 4 4 3 kiaB  
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 rotakidni nakiapmayeM .h

narajalebmep  4 4 4 4 kiaB  

aialinep nakiapmayneM .i  4 4 4 4 kiaB  

kopmolek igabmeM .j  4 4 4 4 kiaB  

itni nataigeK .2  

 .1 noitalumitS )nagnasgnar nairebmep(  

isartsnomedneM .a  4 3 3 4 

26,3  

kiaB  

naaynatrep nakujagneM .b  4 4 4 4 kiaB  

rabmag nakgnayaneM .c  3 3 3 4 kiaB  

isamrofni akirebmeM .d  4 3 4 4 kiaB  

naaynatrep nakujagneM .e  4 4 4 4 kiaB  

awsiS .f  isamrofni kamiynem  3 3 3 4 kiaB  

 .2 nemetatS melborP  )halasam isakifitnedi(  

naaynatrep nakujagnem awsiS .a  3 4 4 3 

57.3  

kiaB  

uhat nigi asar ialinem uruG .b  4 4 4 4 kiaB  
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 .3 gnitcelloC ataD  )atad naklupmugem(  

DPKL igabmeM .a  4 4 4 4 

98.3  

kiaB  

 .b nahab nad tala naklanekrepmeM  4 3 4 4 kiaB  

 awsis gnorodnem uruG .c

 ,naujut ,halasam naksumurem

lebairav nad sisetopih  4 4 3 3 kiaB  

nahab nad tala libmagnem awsiS .d  4 4 4 4 kiaB  

naabocrep nakukalem awsiS .e  4 4 4 4 kiaB  

 lisah itamagnem awsiS .f naabocrep  4 4 4 4 kiaB  

naabocrep lisah tatatacnem awsiS .g  4 4 4 4 kiaB  

 .4 gnissecorP ataD  )atad halogeM(  

 lisah nakisuksidnem awsiS .a

naabocrep  4 4 3 3 

7.3  

kiaB  

 nad tala nakserebmem awsiS .b

nahab  4 4 4 4 kiaB  

sisilanagem awsiS .c  3 4 4 3 kiaB  
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 awsis gnibmibmem uruG .d

sisilanagnem  4 4 4 4 kiaB  

 naropal taubmem awsiS .e

aratnemes  4 3 3 4 kiaB  

 .5 noitacivyreV  )lisah ijugneM(  

isatneserpmem awsiS .a  4 4 4 4 

35.3  

kiaB  

 napapid aos nakijaynem awsiS .b

silut  4 3 4 4 kiaB  

 awsis huruynem uruG .c  ipagnanem

isatneserp lisah  3 3 3 3 kiaB  

 irebmem nad ipaggnanem uruG .d

naras  3 3 3 3 kiaB  

nakusam amirenem awsis .e  4 4 3 4 kiaB  

 bawajem awis isatilisafmem uruG .f

naaynatrep  4 3 3 3 kiaB  

 nad ipakgnelem uruG .g

naksagenem  4 4 4 4 kiaB  
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 .6 noitazilareneG  

 taubmem awsis gnibmibmeM .a

nalupmisek  4 4 4 3 

39.3  

kiaB  

 adapek isafitom nakiebmeM .b

kiab ajreikreb gay awsis  4 4 4 4 kiaB  

 adapek naagrahgnep nakirebmeM .c

kiab ajrenikreb gnay awsis  4 4 4 4 kiaB  

set tsop nakanaskaleM .d  4 4 4 4 kiaB  

putuneP .3  

hamur naajrekep nakirebmeM .a  4 4 4 4 

4 

kiaB  

acab sagut nakirebmem .b  4 4 4 4 kiaB  

aodreb .c  4 4 4 4 kiaB  

putunep malaS .d  4 4 4 4 kiaB  

utkaw naalolegneP .4  4 4 3 3 5.3  kiaB  

alek anasauS .5  

saisutna awsiS .a  3 3 4 4 26.3  kiaB  
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 .b saisutna uruG  4 4 4 3 kiaB  

halmuJ  581  181  181  181  98.33  kiaB  

itamaid gnay kepsa halmuJ  84  84  84  84  01  kiaB  

ataR - atar  2458.3  8077.3  8077.3  8077.3  77.3  kiaB  

satilibaeR  %53,69  %74,29  %74,29  %74,29  %44,39  kiaB  

itileneP ataD nahalO rebmuS  

 nakrasadreB whab nakakumekid tapad 1.4 lebat  irad a  2

 sesorp amales urug nakanaskalid gnay narajalebmep nataigek

 naalolegnep rabmel nagned ialinid gnay narajalebmep p  natakedne

gninrael yrevocsid  atar roks helorepmem - ,3 atar 77   irogetak nagned

atar nad kiab - libailer atar  narajalebmep naalolegnep nemurtsni sati

ep helo itamaid gnay 9 halada II tamagnep nad I tamagn 44,3  %

b irogetak malad kusamret .kia  

.b  )BHI( rajaleB lisaH rotakidnI nasatnuteK  

)1  IK( lautirpS pakiS rajaleB lisaH rotakidnI nasatnuteK - )1  

 nasatnutek iuhategnem kutnU IK( lautirps pakis rotakidni -  ,)1

 lautirps pakis tekgna nad isavresbo rabmel nemurtsni nakanugid

narajalebmep sesorp amales .  

2.4 lebaT  
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lanA  lisaH i IK( lautiripS pakiS kepsA rotakidnI nasatnuteK ataD sis -

isavresbO naialineP rabmeL nemurtsnI nagned )1  

oN . itamaid gnay kepsA  

 isroporP

isavresbO  teK  

1 narajalebmep mulebes aodreB  79.0  satnuT  

2 narajalebmep haletes aodreB  39.0  satnuT  

3 

B  adap kiab gnay pakis nagned aodre lawa  

narajalep   48.0  satnuT  

4 

B  rihka adap kiab gnay pakis nagned aodre

narajalep  08.0  satnuT  

5 

 gnay amaga naraja nagned iauses aodreB

ayntunaid  58.0  satnuT  

  HALMUJ  93.4  - 

  ATAR - ATAR  878.0  satnuT  

                                                               itilenep atad nahalo rebmuS    

 irad awhab nakakumekid tapad 2.4 lebat nakrasadreB 5  kepsa

 nagned ialinid gnay narajalebmep sesorp amales itamaid gnay
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IK( lautirips pakis isavresbo - atar helorepmem )1 - 878.0 atar   nagned

.kiab irogetak  

3.4 lebaT  

epsA rotakidnI nasatnuteK ataD sislanA  lisaH IK( lautiripS pakiS k -  )1

tekgnA naialineP rabmeL nemurtnsnI nagned  

 oN   pakiS kepsA rotakidnI

lautiripS  

 

isroporP   nasatnuteK

isroporP  

 

tekgnA  

1 rukuys pacugneM  8,0 4 satnuT  

2  gnay nauhategnep iradayneM

fitatnet tafisreb  
8,0 2 

satnuT  

3  iradayneM  nahuT narasebek

asE ahaM gnaY  

8,0 4 satnuT  

 ataR -  atar  8,0 3 satnuT  

                                                        itilenep atad nahalo rebmuS  

 3 irad awhab nakakumekid tapad 3.4 lebat nakrasadreB

 narajalebmep sesorp amales itamaid gnay rotakidni  ialinid gnay

( lautirips pakis tekgna nagned IK - atar helorepmem )I -  38,0 atar  nagned

.kiab irogetak  

)2  IK( laisoS pakiS rajaleB lisaH rotakidnI nasatnuteK - )2  
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IK( laisos pakis rotakidni nasatnutek iuhategnem kutnU -  ,)2

gna nad isavresbo rabmel nemurtsni nakanugid  amales laisos pakis tek

narajalebmep sesorp . 

4.4 lebaT  

IK( laisoS pakiS kepsA rotakidnI nasatnuteK ataD sisilanA lisaH -  )2

isavresbO naialineP rabmeL nemurtsnI nagned  

.oN  itamaiD gnaY kepsA  rotakidnI.P   nasatnuteK

P 7,0 ≥ 5 

.1  rujuJ  28,0  satnuT  

.2  bawaj gnuggnatreB  28,0  satnuT  

.3  amasajreK  08,0  satnuT  

.4  fitkaorP  88,0  satnuT  

.5  nilpisiD  09,0  satnuT  

.6   fitkejbO  29,0  satnuT  

.7   itileT  48,0  satnuT  

.8   nagnukgnil iludeP  68,0  satnuT  

ataR - atar  578.0  satnuT  

.4 lebat nakrasadreB  nakakumekid tapad 4 8 irad awhab   kepsa

 kinket nagned ialinid gnay narajalebmep sesorp amales itamaid gnay
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IK( laisos pakis isavresbo - atar helorepmem )2 - 8,0 atar 57   nagned

.kiab irogetak   

 

 

5.4 lebaT  

IK( laisoS pakiS kepsA rotakidnI nasatnuteK ataD sisilanA lisaH -  )2

tsnI nagned tekgnA naialineP rabmeL nemur  

 oN   pakiS kepsA rotakidnI

lautiripS  

isroporP   nasatnuteK

 rotakidnI   tekgnA  

1  rujuJ  9.0  satnuT  

2 bawaj gnuggnatreB  8.0  satnuT  

3 ajreK   amas  9.0  satnuT  

4  fitkaorP  8.0  satnuT  

 ataR -  atar  58.0  satnuT  

    nahalo rebmuS itilenep atad  

 4 irad awhab nakakumekid tapad 5.4 lebat nakrasadreB

 ialinid gnay narajalebmep sesorp amales itamaid gnay rotakidni

IK( laisos pakis isavresbo nagned - atar helorepmem )2 -  58,0 atar

.kiab irogetak nagned  
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)3  tingoK rajaleB lisaH rotakidnI nasatnuteK IK( fi - )3  

 nauhategnep pakis rotakidni nasatnutek sisilana lisah ataD

 iretam adap rajaleb lisah set kinket nagned helorepid gnay  kokop

marag sisilordih   adap naklipmatid tapad T .6.4 leba  

 

 

 

 

6.4 lebaT  

 kepsA rotakidnI nasatnuteK ataD sisilanA lisaH IK ( nauhategneP - )3  

rajaleB lisaH seT naialineP rabmeL nemurtsnI nagned  

      
      

ON  ROTAKIDNI  
 .ON

LAOS  

 ISROPORP

LAOS PAIT  

 ISROPORP

OTAKIDNI

)%( R  

NUTEK

 NASAT

 )P(  ≥

57,0  

            

1 
 iric iric isakifitnedigneM

ria maladid marag natural  
1 00.1  00.1  satnuT  
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2 
 sisilordih iskaer naksalejneM

ria malad marag  
2 87.0  87.0  satnuT  

3 

 marag tafis nakutneneM

 sisilordih imalagnem gnay

 asab nad masa nakrasadreb

.aynkutnebmep  

3 99.0  99.0  satnuT  

4 
 sisilordih patatet nakutneneM

marag natural )hK(  
4 39.0  39.0  satnuT  

5 

 natural Hp nakutneneM

 imalagnem gnay marag

sisilordih  

5 26.0  18.0  satnuT  

    6 19.0      

    7 19.0      

6 
 marag marag sisilanagneM

sisilordih imalagnem gnay  
8 49.0  28.0  satnuT  

    9 67.0      

    01  67.0      
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HALMUJ    06.8  33.5  satnuT  

ATAR -  ATAR .PORP    68.0  98.0    

              itilenep atad nahalo rebmuS  

T nakrasadreB  irad awhab nakakumekid tapad 6.4 leba  6  

 ialinid gnay narajalebmep sesorp amales itamaid gnay rotakidni

 naiaru rajaleb lisah set nagned IK( - atar helorepmem )3 - 98,0 atar  

.kiab irogetak nagned  

)4  IK( nalipmareteK rajaleB lisaH rotakidnI nasatnuteK - )4  

 satnut nakatakid awsis rotomokisp rajaleb lisah rotakidnI

atar iapacnem alibapa -  P nasatnutek atar ataR .57,0 ≥ -  nasatnutek atar

IK naialinep rotakidni - sp isroporp irad helorepid 4  lisah set ,rotomoki

IK rotakidni nasatnuteK .oilofotrop nad ,esatneserp ,sesorp rajaleb -  4

tukireb lebat adap tahilid tapad : 
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)a  rotomokisP naialineP  

7.4 lebaT  

IK( nalipmareteK kepsA rotakidnI nasatnuteK ataD sisilanA lisaH -  nagned )4

naialineP rabmeL  okisP rotom  

.oN  itamaiD gnaY kepsA   isroporP

 rotakidnI  

.teK  

.1  mukitkarP napaisreP  58,0  satnuT  

.2  mukitkarP naanaskaleP  8,0 9 satnuT  

.3  rihkA nataigeK  8,0 2 satnuT  

 ataR – ataR  58,0  satnuT  

itilenep atad nahalO rebmuS  

 kepsa 3 irad awhab nakakumekid tapad 7.4 lebat nakrasadreB

 nagned ialinid gnay narajalebmep sesorp amales itamaid gnay

 rabmel IK( nalipmaretek pakis rotomokisp - atar helorepmem )4 -

,0 atar  58 .kiab irogetak nagned  

)b  oilofotroP naialineP  

8.4 lebaT  

sisilanA lisaH  IK( nalipmareteK kepsA rotakidnI nasatnuteK ataD -  nagned )4

naropaL naialineP rabmeL  
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   .ON  itamaiD gnaY kepsA  

isroporP  

otakidnI r 
.teK  

.1  iroet rasad/iroet naijaK  58,0  satnuT  

.2  ajrek rudesoP  09,0   satnuT  

.3  nasahabmep nad lisaH  28,0  satnuT  

.4  naras nad nalupmiseK  58,0   satnuT  

.5  akatsup ratfaD  68,0  satnuT  

.6  naripmaL  58,0   satnuT  

ataR - atar  58,0   satnuT  

  itileneP atad nahalO rebmuS  

.4 lebat nakrasadreB 6 irad awhab nakakumekid tapad 8   kepsa

 nagned ialinid gnay narajalebmep sesorp amales itamaid gnay

nalipmaretek pakis naropal naialinep  IK( - atar helorepmem )4 -  atar

.kiab irogetak nagned 58,0  

)c  isatneserP naialineP  

9.4 lebaT  

IK( nalipmareteK kepsA rotakidnI nasatnuteK ataD sisilanA lisaH - )4   nagned

isatneserP naialineP rabmeL  



 

811  
 

.oN  itamaiD gnaY kepsA  
isroporP  

teK  
rotakidnI  

.1  iretam nasaugneP  28,0  satnuT  

.2   nakapmokeK  88,0  satnuT  

.3    naiapmayneP  09,0  satnuT  

ataR - atar  68,0  satnuT  

 

.4 lebat nakrasadreB 3 irad awhab nakakumekid tapad 9   gnay kepsa

 isatneserp nagned ialinid gnay narajalebmep sesorp amales itamaid

IK( nalipmaretek pakis - atar helorepmem )4 - 68,0 atar   irogetak nagned

.kiab  

)d  sesorP BHT naialineP  

01.4 lebaT  

IK( nalipmareteK kepsA rotakidnI nasatnuteK ataD sisilanA lisaH -  )4  nagned

sesorP BHT naialineP rabmeL  

.oN  rajaleB lisaH rotakidnI  

 .P

rotakidnI  

 nasatnuteK

P 57,0≥  
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.1  halasaM nasumuR  58,0  satnuT  

.2  sisetopiH nasumuR  58,0  satnuT  

3.  naujuT  58,0  satnuT  

4. ajreK rudesorP  08,0  satnuT  

5. natamagneP lisaH ataD  78,0  satnuT  

6. 

 lisaH ataD sisilanA

natamagneP  08,0  satnuT  

7. nalupmiseK  58,0  satnuT  

ataR - atar  38,0  satnuT  

 

1.4 lebat nakrasadreB 7 irad awhab nakakumekid tapad 0   kepsa

 BHT nagned ialinid gnay narajalebmep sesorp amales itamaid gnay

 nalipmaretek pakis sesorp IK( -  )4 atar helorepmem - 38,0 atar   nagned

.kiab irogetak  

 

)e  ataR napakeR - kepsA irad atar - kepsa  IK( nalipmareteK - )4  

11.4 lebaT  

ataR napakeR ataD sisilanA lisaH - kepsA irad atar - IK kepsa -4 
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.oN  nalipmareteK kepsA  rotakidnI .P   P nasatnuteK 57,0 ≥  

.1  rotomokisP  58,0   satnuT  

.2  oilofotroP  58,0   satnuT  

.3  isatneserP  68,0   satnuT  

.4  sesorP BHT  78,0  satnuT  

 ataR -  atar  58,0   satnuT  

 

1.4 lebat nakrasadreB  napaker irad awhab nakakumekid tapad 1

atar - 4 atar   kepsa IK( nalipmaretek - atar ,)4 -  pakis nasatnutek atar

58,0 rasebes awsis helorepid gnay nalipmaretek  kiab irogetak nagned . 

.c   rajaleB lisaH nasatnuteK  

 pakis isnetepmok utiay kepsa agit itupilem rajaleb lisah nasatnuteK

 nauhategnep isnetepmok ,laisos pakis nad lautirps pakis irad iridret gnay

etek isnetepmok nad .nalipmar  

)1  IK ( lautiripS pakiS rajaleB lisaH nasatnuteK -  )1  

ataR -  helorepid lautirips pakis rajaleb lisah nasatnutek atar

 rajaleb lisaH .tekgna nad isavresbo nemurtsni nakanuggnem nagned

kireb lebat adap tahilid tapad lautirips pakis .tu  

 

    21.4 lebaT  
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IK( lautiripS kepsA rotakidnI nasatnuteK ataD sisilanA lisaH - )I  

.oN  
 edoK

awsiS  

 ialiN  

 ialiN

 rihkA  
K nasatnute  

O  isavresb  A  tekgn  

1 SAA  00.09  00.58  05.78  T satnu  

2 KA  00.09  00.57  05.28  satnuT  

3 LA  00.09  00.09  00.09  satnuT  

4 PFMB  00.001  00.58  05.29  satnuT  

5 OKB  00.001  05.77  57.88  satnuT  

6 BLD  00.001  05.77  57.88  satnuT  

7 TD  00.08  00.08  00.08  satnuT  

8 PRFE  00.08  05.78  57.38  satnuT  

9 BE  00.09  05.28  52.68  satnuT  

01  RE  00.07  00.58  05.77  satnuT  

11  MLF  00.08  00.08  00.08  satnuT  
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21  PBF  00.08  00.09  00.58  satnuT  

31  UMRF  00.09  00.09  00.09  satnuT  

41  AH  00.001  05.78  57.39  satnuT  

51  UH  00.08  00.09  00.58  satnuT  

61  SSDPI  00.08  05.28  52.18  satnuT  

71  FJ  00.09  05.28  52.68  satnuT  

81  TAJ  00.08  05.77  57.87  satnuT  

91  MRJ  00.08  05.28  52.18  satnuT  

02  SAHJ  00.08  05.28  52.18  satnuT  

12  BKK  00.09  05.29  52.19  satnuT  

22  SYSL  00.09  00.58  05.78  satnuT  

32  CAMM  00.07  00.08  00.57  satnuT  

42  NRM  00.08  00.09  00.58  satnuT  

52  BIMSM  00.09  00.08  00.58  satnuT  

62  FYM  00.09  05.28  52.68  satnuT  
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72  ACBM  00.08  05.77  57.87  satnuT  

82  BN  00.08  00.08  00.08  satnuT  

92  DDN  00.09  05.78  57.88  satnuT  

03  HN  00.08  05.28  52.18  satnuT  

13  SPT  00.08  00.08  00.08  satnuT  

23  PMT  00.001  05.28  52.19  satnuT  

33  SST  00.09  00.08  00.58  satnuT  

43  JSV  00.09  05.29  52.19  satnuT  

53  LY  00.07  00.57  05.27  satnuT  

63  SY  00.08  00.08  00.08  satnuT  

∑ 00.0803  05.7992  57.8303  - 

ataR - atar  65.58  62.38  14.48  satnuT  

           itilenep atad nahalo rebmuS  

21.4 lebat iraD  atar awhab tahilret sata id -  pakis nasatnutek ialin atar

 rasebes awsis helorepid gnay lautirips 14.48  .satnut nakataynid  

)2  IK ( laisoS pakiS rajaleB lisaH nasatnuteK -  )2  
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atar sisilana lisah ataD -  helorepid laisos pakis rajaleb lisah nasatnutek atar

 nagned  lebat adap tahilid tapad tekgna nad isavresbo nemurtsni kinket

.31.4  

31.4 lebaT  

 IK( laisoS pakiS kepsA rajaleB lisaH nasatnuteK ataD sisilanA lisaH - )2  

.oN  
 edoK

awsiS  

 ialiN  

 ialiN

 rihkA  
  ialiN nasatnuteK  

 isavresbo   tekgna  

1 SAA  36.09  18.28  27.68  satnuT  

2 KA  52.18  13.07  87.57  satnuT  

3 LA  60.98  52.18  61.58  satnuT  

4 PFMB  36.09  36.09  36.09  satnuT  

5 OKB  05.78  05.78  05.78  satnuT  

6 BLD  18.28  36.09  27.68  satnuT  

7 TD  83.48  96.97  30.28  satnuT  

8 PRFE  52.18  52.18  52.18  satnuT  
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9 BE  91.29  83.48  82.88  satnuT  

01  RE  31.87  96.97  19.87  satnuT  

11  MLF  65.67  96.97  31.87  satnuT  

21  PBF  05.78  49.58  27.68  satnuT  

31  UMRF  36.09  83.48  05.78  satnuT  

41  AH  91.29  36.09  14.19  satnuT  

51  UH  49.58  05.78  27.68  satnuT  

61  SSDPI  36.09  60.98  48.98  satnuT  

71  FJ  91.29  83.48  82.88  satnuT  

81  TAJ  96.97  96.97  96.97  satnuT  

91  MRJ  18.28  49.58  83.48  satnuT  

02  SAHJ  52.18  52.18  52.18  satnuT  

12  BKK  05.78  57.39  36.09  satnuT  

22  SYSL  91.29  36.09  14.19  satnuT  

32  CAMM  96.97  31.87  19.87  satnuT  
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42  NRM  83.48  18.28  95.38  satnuT  

52  BIMSM  96.97  52.18  74.08  satnuT  

62  FYM  91.29  49.58  60.98  satnuT  

72  ACBM  52.18  31.87  96.97  satnuT  

82  BN  96.97  52.18  74.08  satnuT  

92  DDN  05.78  49.58  27.68  satnuT  

03  HN  05.78  05.78  05.78  satnuT  

13  SPT  83.48  52.18  18.28  satnuT  

23  PMT  49.58  05.78  27.68  satnuT  

33  SST  60.98  18.28  49.58  satnuT  

43  JSV  57.39  36.09  91.29  satnuT  

53  LY  52.18  83.48  18.28  satnuT  

63  SY  52.18  83.48  18.28  satnuT  

∑ 83.4803  18.2303  95.8503  - 

ataR - atar  86.58  42.48  69.48  satnuT  

                )itilenep atad halo rebmus(  
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 iraD 1.4 lebat 3 atar awhab tahilret sata id -  nasatnutek ialin atar

8 rasebes kidid atresep helorepid gnay laisos pakis 69.4   .satnut nakataynid  

)3  IK( fitingoK rajaleB lisaH nasatnuteK -  )3  

atar sisilana lisah ataD -  gnay nauhategnep rajaleb lisah nasatnutek atar

repid  lebat adap tahilid tapad siuk nad nagnalu ,sagut ialin nagned helo

.41.4  

41.4 lebaT  

 nauhategneP kepsA rajaleB lisaH nasatnuteK ataD sisilanA lisaH

IK( - )3  

.oN  
 edoK

awsiS  

ialiN  
 ialiN

 rihka  nasatnuteK  

siuK  saguT  nagnalU  3 IK  

1 SAA  09  08  88  78  satnuT  

2 KA  38  87  97  08  satnuT  

3 LA  88  88  09  98  satnuT  

4 PFMB  39  09  49  39  satnuT  

5 OKB  09  38  68  68  satnuT  
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6 BLD  88  58  58  68  satnuT  

7 TD  28  08  48  38  satnuT  

8 PRFE  88  88  68  78  satnuT  

9 BE  48  08  98  58  satnuT  

01  RE  08  87  47  67  satnuT  

11  MLF  08  77  38  18  satnuT  

21  PBF  09  58  29  09  satnuT  

31  UMRF  09  58  19  98  satnuT  

41  AH  78  97  09  68  satnuT  

51  UH  38  97  48  28  satnuT  

61  SSDPI  09  58  88  88  satnuT  

71  FJ  88  09  48  68  satnuT  

81  TAJ  97  97  08  08  satnuT  

91  MRJ  58  38  67  08  satnuT  

02  SAHJ  58  57  57  87  satnuT  
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12  BKK  88  09  79  39  satnuT  

22  SYSL  09  88  49  19  satnuT  

32  CAMM  97  87  87  87  satnuT  

42  NRM  58  38  98  68  satnuT  

52  BIMSM  08  87  08  08  satnuT  

62  FYM  09  38  49  09  satnuT  

72  ACBM  97  77  97  87  satnuT  

82  BN  08  08  28  18  satnuT  

92  DDN  38  08  68  48  satnuT  

03  HN  09  88 19  09  satnuT  

13  SPT  08  97  09  58  satnuT  

23  PMT  08  97  78  38  satnuT  

33  SST  38  97  19  68  satnuT  

43  JSV  39  09  79  49  satnuT  

53  LY  08  97  48  28  satnuT  
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63  SY  58  97  08  18  satnuT  

∑ 1603  1592  7903  1503  - 

ataR - atar  30.58  69.18  30.68  67.48  satnuT  

                                                                     )itilenep atad nahalo rebmuS(  

:lebaT nagnareteK  

𝐼𝐾𝑁  3 �  
1 𝑥  𝑖𝑎𝑙𝑖𝑁  𝑠𝑎𝑔𝑢𝑡 � 2 𝑥 𝑖𝑎𝑙𝑖𝑁  𝑛𝑎𝑔𝑛𝑎𝑙𝑈 � 1 𝑥 𝑖𝑎𝑙𝑖𝑁  𝑠𝑖𝑢𝐾  

4
 

41.4 lebat nakrasadreB  atar awhab nakakumekid tapad -  nasatnutek atar

 rasebes awsis helorepid gnay nauhategnep pakis  67.48   nakataynid

.satnut  

 

 

 

)4  IK( nalipmareteK rajaleB lisaH nasatnuteK - )4  

sah ataD atar sisilana li -  nalipmaretek rajaleb lisah nasatnutek atar

 rabmel irad helorepid  ,isatneserp ,oilofotrop ,rotomokisp naialinep

sesorp BHT .51.4 lebat adap tahilid tapad ,  

1.4 lebaT 5 

nalipmareteK rajaleB lisaH nasatnuteK ataD sisilanA lisaH  
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.oN  
 edoK

awsiS  

ialiN   ialiN  

nasatnuteK  
oilofotroP  isatnesreP  rotomokisP  sesorP  

 rihka

4 IK  

1 SAA  09  18  97  08  28   satnuT  

2 KA  75 18  97  08  08   satnuT  

3 LA  59  18  97  08  38   satnuT  

4 PFMB  08  18  97  08  18   satnuT  

5 OKB  08  18  97  08  18   satnuT  

6 BLD  58  18  97  08  28   satnuT  

7 TD  58  18  97  08  38   satnuT  

8 PRFE  59  88  88  78  58   satnuT  

9 BE  09  88  88  78  88   satnuT  

01  RE  58  88  88  78  78   satnuT  

11  MLF  58  88  88  78  78   satnuT  

21  PBF  09  88  88  78  88   satnuT  
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31  UMRF  58  88  88  78  98   satnuT  

41  AH  09  88  88  78  88   satnuT  

51  UH  09  88  88  98  98   satnuT  

61  SSDPI  09  88  88  98  88   satnuT  

71  FJ  09  88  88  98  98   satnuT  

81  TAJ  09  88  88  98  98   satnuT  

91  MRJ  09  88  88  98  98   satnuT  

02  SAHJ  08  88  88  98  78   satnuT  

12  BKK  58  88  88  98  88   satnuT  

22  SYSL  59  29  29  39  29   satnuT  

32  CAMM  09  29  29  39  29   satnuT  

42  NRM  08  29  29  39  19   satnuT  

52  BIMSM  58  29  29  39  09   satnuT  

62  FYM  59  29  29  39  29   satnuT  

72  ACBM  08  29  29  39  09   satnuT  
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82  BN  09  29  29  39  29   satnuT  

92  DDN  58  29  29  39  09   satnuT  

03  HN  58  18  97  48  38   satnuT  

13  SPT  08  18  97  48  38   satnuT  

23  PMT  08  18  97  48  28   satnuT  

33  SST  09  18  97  48  48   satnuT  

43  JSV  59  18  97  48  48   satnuT  

53  LY  57  18  97  48  08   satnuT  

63  SY  58  18  97  48  38   satnuT  

∑ 7603  6903  3513  8113  8013   - 

ataR - atar  58  68  88  78  68   satnuT  

               )itileneP ataD nahalO rebmuS(  

1.4 lebat nakrasadreB 5 atar awhab nakakumekid tapad -  nasatnutek atar

 pakis  68 rasebes awsis helorepid gnay nalipmaretek .satnut nakataynid  

)5  nahuruleseK araceS rajaleB lisaH nasatnuteK  

atar sisilana lisah ataD -  nahurulesek araces rajaleb lisah nasatnutek atar

sis helorepid gnay 61.4 lebat adap tahilid tapad aw  
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61.4 lebaT  

 lisaH seK araceS rajaleB lisaH nasatnuteK ataD sisilanA nahurule  

.oN  awsiS edoK  
ialiN  

AN   TEK  
1 IK x 1  2 IK x 1  3 IK x 3  4 IK x 2  

1 SAA  05.78  27.68  78  28  58  satnuT  

2 KA  05.28  87.57  08  08  08  satnuT  

3 LA  00.09  61.58  98  38  78  satnuT  

4 PFMB  05.29  36.09  39  18  98  satnuT  

5 OKB  57.88  05.78  68  18  58  satnuT  

6 BLD  57.88  27.68  68  28  58  satnuT  

7 TD  00.08  30.28  38  38  28  satnuT  

8 PRFE  57.38  52.18  78  58  58  satnuT  

9 BE  52.68  82.88  58  88  78  satnuT  

01  RE  05.77  19.87  67  78  08  satnuT  

11  MLF  00.08  31.87  18  78  28  satnuT  
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21  PBF  00.58  27.68  09  88  88  satnuT  

31  UMRF  00.09  05.78  98  98  98  satnuT  

41  AH  57.39  14.19  68  88  98  satnuT  

51  UH  00.58  27.68  28  98  58  satnuT  

61  SSDPI  52.18  48.98  88  88  78  satnuT  

71  FJ  52.68  82.88  68  98  78  satnuT  

81  TAJ  57.87  96.97  08  98  28  satnuT  

91  MRJ  52.18  83.48  08  98  38  satnuT  

02  SAHJ  52.18  52.18  87  78  18  satnuT  

12  BKK  52.19  36.09  39  88  19  satnuT  

22  SYSL  05.78  14.19  19  29  19  satnuT  

32  CAMM  00.57  19.87  87  29  28  satnuT  

42  NRM  00.58  95.38  68  19  78  satnuT  

52  BIMSM  00.58  74.08  08  09  38  satnuT  

62  FYM  52.68  60.98  09  29  09  satnuT  
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72  ACBM  57.87  96.97  87  09  28  satnuT  

82  BN  00.08  74.08  18  29  48  satnuT  

92  DDN  57.88  27.68  48  09  78  satnuT  

03  HN  52.18  05.78  09  38  68  satnuT  

13  SPT  00.08  18.28  58  38  38  satnuT  

23  PMT  52.19  27.68  38  28  48  satnuT  

33  SST  00.58  49.58  68  48  58  satnuT  

43  JSV  52.19  91.29  49  48  19  satnuT  

53  LY  05.27  18.28  28  08  08  satnuT  

63  SY  00.08  18.28  18  38  28  satnuT  

∑ 9303  7503  1503  8013  7603  - 

ataR - atar  48  58  58  68  58  satnuT  

s               ( )itileneP ataD nahalO rebmuS  

 

 

 
𝐀𝐍 �

𝟏 𝐱 𝐈𝐊𝐍  𝟏 � 𝟏 𝐱 𝐈𝐊𝐍  𝟐 � 𝟑 𝐱 𝐈𝐊𝐍  𝟑 � 𝟐 𝐱 𝐈𝐊𝐍  𝟒
𝟕
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:lebaT nagnareteK  

61.4 lebat nakrasadreB  atar awhab nakakumekid tapad -  lisah nasatnutek atar

nahurulesek araces rajaleb   00,58 rasebes awsis helorepid gnay  nakataynid

.satnut  

2.1.4   sisilanA  awsiS naralaneP naupmameK    

 gnay narajalebmep padahret awsis naralanep naupmamek sisilana lisah ataD

 adap tahilid tapad naralanep naupmamek  set nemurtsni nagned helorepid

.71.4 lebat  

 

 

 

1.4 lebaT 7 awsiS naralaneP naupmameK seT lisaH  

.oN  

 edoK

awsiS  

 ialiN  seT

 naupmameK

naralaneP  

 ialiN

APT  

isroporP  

nagnareteK  

1 SAA  08  086  08.0  awemitsI  

2 KA  05  005  05.0  kiaB tagnaS  

3 LA  09  047  09.0    tagnaS awemitsI  

4 PFMB  09  047  09.0   tagnaS awemitsI  



 

831  
 

5 OKB  08  086  08.0  awemitsI  

6 BLD  07  026  07.0  luggnU tagnaS  

7 TD  06  065  06.0  luggnU  

8 PRFE  07  026  07.0  luggnU tagnaS  

9 BE  09  047  09.0   tagnaS awemitsI  

01  RE  05  005  05.0   tagnaS kiaB  

11  MLF  08  086  08.0  awemitsI  

21  PBF  09  047  09.0   tagnaS awemitsI  

31  UMRF  09  047  09.0  awemitsI tagnaS  

41  AH  08  086  08.0  awemitsI  

51  UH  07  026  07.0  luggnU tagnaS  

61  SSDPI  07  026  07.0  luggnU tagnaS  

71  FJ  08  086  08.0  awemitsI  

81  TAJ  06  065  06.0  luggnU  

91  MRJ  07  026  07.0  luggnU tagnaS  
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02  SAHJ  06  065  06.0  luggnU  

12  BKK  09  047  09.0   tagnaS awemitsI  

22  SYSL  09  047  09.0   tagnaS awemitsI  

32  CAMM  06  065  06.0  luggnU  

42  NRM  08  086  08.0  awemitsI  

52  BIMSM  07  026  07.0  luggnU tagnaS  

62  FYM  09  047  09.0  awemitsI tagnaS  

72  ACBM  06  065  06.0  luggnU  

82  BN  08  086  08.0  awemitsI  

92  DDN  08  086  08.0  awemitsI  

03  HN  09  047  09.0    tagnaS awemitsI  

13  SPT  06  065  06.0  luggnU  

23  PMT  08  086  08.0  awemitsI  

33  SST  08  086  08.0  awemitsI  

43  JSV  09  047  09.0    tagnaS awemitsI  
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53  LY  05  005  05.0  kiaB tagnaS  

63  SY  07  026  07.0  luggnU tagnaS  

ataR - atar  00,57  00,056  57,0  luggnU tagnaS  

         )itileneP ataD nahalO rebmuS(  

71.4 lebat iraD  isroporp helorepid sata id  atar -  atar  naupmamek

naralanep  awsis   rasebes rasebes  .57,0 ataR -  atar  naupmamek set ialin

rasebes utiay awsis naralanep   .luggnu tagnas irogetak malad kusamret  056

naupmamek set lisah kutnu icnirepret araces ataD  naralanep  awsis   tapad

naripmal adap tahilid . 

3.1.4   sisilanA  narujujeK  

 atad nalibmagneP naujujek  awsis   narajalebmep padahret  helorepid gay

 .narujujek tekgna tnemurtsni nagned  lebat adap  tahilid tapad aynialiN 81.4  

81.4 lebaT  

 ataD sisilanA lisaH  tekgnA narujujeK  

oN  kidiD atreseP edoK  ialiN  isroporP  teK  



 

141  
 

1 SAA  07  7.0 0 kiaB  

2 KA  47  47.0  kiaB  

3 LA  47  47.0  kiaB  

4 PFMB  57  57.0  kiaB  

5 OKB  27  27.0  kiaB  

6 BLD  47  47.0  kiaB  

7 TD  07  7.0 0  kiaB  

8 PRFE  28  28.0  kiaB tagnaS  

9 BE  28  28.0  kiaB tagnaS  

01  RE  06  6.0 0 kiaB pukuC  

11  MLF  57  57.0   kiaB  

21  PBF  27  27.0  kiaB  

31  UMRF  87  87.0    kiaB  

41  AH  47  47.0  kiaB  

51  UH  07  7.0 0  kiaB  
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61  SSDPI  17  17.0  kiaB  

71  FJ  27  27.0   kiaB  

81  TAJ  47  47.0   kiaB  

91  MRJ  07  7.0 0  kiaB  

02  SAHJ  17  17.0   kiaB  

12  BKK  57  57.0   kiaB  

22  SYSL  57  57.0   kiaB  

32  CAMM  86  86.0   kiaB  

42  NRM  27  27.0   kiaB  

52  BIMSM  87  87.0  kiaB  

62  FYM  67  67.0   kiaB  

72  ACBM  86  86.0   kiaB  

82  BN  86  86.0   kiaB  

92  DDN  66  66.0   kiaB  

03  HN  57  57.0  kiaB  
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13  SPT  57  57.0  kiaB  

23  PMT  17  17.0  kiaB  

33  SST  67  67.0  kiaB  

43  JSV  47  47.0   kiaB  

53  LY  86  86.0   kiaB  

63  SY  07  7.0 0  kiaB  

ataR ialiN - ataR  26,27   37,0   kiaB  

 

71.4 lebat iraD  isroporp helorepid sata id  atar -  atar awsis   rasebes  .37,0

ataR -  atar rasebes utiay awsis tekgna ialin  26,27   .kiab irogetak malad kusamret

 lisah kutnu icnirepret araces ataD awsis narujujek tekga   adap tahilid tapad

naripmal . 

4.1.4   aratna nagnubuH  naralaneP naupmameK  nad narujujeK   lisaH nagned

 rajaleB  

.a  silanA nataraysreP ijU  

)1   satilamroN ijU  

 kadit uata lamron isubirtsidreb atad hakapa iuhategnem kutnU

 tubesret atad naidumek gnay ,rihka rajaleb lisah set atad nakanugid
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 gnutihid naidumek nad isneukerf isubirtsid lebat malad nususid

ihc sumur nakanuggnem nagned aynsatilamron -  lisah iraD .tardauk

p   helorepid nagnutihre X gnutih
2  = 62,6   nasabebek tajared nagned nad

 k = )kd( –  6 = 2 –  adap iracid akam %5 nahalasek farat nad 4 = 2

ihc lebat -  tapadid tardauk  X lebat
2  = 94,9  nakgnidnabmem nagneD .

X2
gnutih  X nad 2

lebat   naklupmisid akam X gnutih
2 � X lebat

2   uata ,6 62  

�  9, 94   nad isalerok sisilana aggnihes lamron isubirtsidreb atad akam

.naktujnalid tapad iserger  

 

)2  satiraeniL ijU  

.a  rajaleB lisaH padahreT  naralaneP naupmameK  

F helorepid satiraenil iju nakukalid haleteS  gnutih  51,1 =  nad

F ialin  lebat s farat nagned  kd , 3 = gnalibmep kd ,50,0 nakifingi

13 = tubeynep  F ialin helorepid  lebat ,2= 199 F naikimed nagneD .  gnutih  ≤

F lebat   uata 51,1  ,2 ≤ 119   naupmamek lebairav akam naralanep  

 satiraenil iju nagnutihrep lisaH .reinil alopreb rajaleb lisah padahret

 icnir araces .naripmal adap tahilid tapad  

.b  rajaleB lisaH padahret narujujeK  

F helorepid satiraenil iju nakukalid haleteS  gnutih ,0 = 52   nad

F ialin  lebat s farat nagned  kd , 9 = gnalibmep kd ,50,0 nakifingi

52 = tubeynep  F ialin helorepid  lebat 82,2= F naikimed nagneD . gnutih   ≤
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F lebat  ,0 uata 52  ,2 ≤ 82   lebairav akam  narujujek   rajaleb lisah padahret

 tapad icnir araces satiraenil iju nagnutihrep lisaH .reinil alopreb

.naripmal adap tahilid  

.b  isaleroK ijU  

)1  anahredeS isaleroK   isaleroK(  tnemoM tcudorP nosraeP ))MPP(  

 isalerok sisilanA tnemom tcudorp nosraep   kutnu nakanugid

 lebairav isubirtnok nad isalerok uata nagnubuh tajared iuhategnem

 nakanugid ini naitilenep adaP .)Y( takiret lebairav nagned )X( sabeb

 naupmamek utiay sabeb lebairav aud  naralanep  X( 1  ,) narujujek  X( 2  )

bairav utas nad  isaleroK .))Y( rajaleb lisah( utiay takiret le  nosraep

tnemom tcudorp   sisilana lisah nakrasadreb ,)r( nagned nakgnabmalid

.tukireb iagabes ialin helorepid  

)a   naupmameK MPP isaleroK naralaneP  X( 1  lisaH nagned )

Y( rajaleB ) 

Ha  naralanep naupmamek aratna nakifingis gnay nagnubuh adA :

 natakednep naparenem nagned awsis rajaleb lisah nagned

gninrael irevocsid   awsis marag sisilordih kokop ietam adap

 narajalep nuhat gnapuK iregeN AMS 5 API IX salek

.7102/6102  

H0  nagnubuh ada kadiT :  naupmamek aratna nakifingis gnay

 naparenem nagned awsis rajaleb lisah nagned naralanep

 natakednep gninrael irevocsid   sisilordih kokop ietam adap
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 nuhat gnapuK iregeN AMS 5 API IX salek awsis marag

.7102/6102 narajalep  

  Xr ialiN 1 68,0 = Y  i lebat nakrasadreb  neisifeok isaterpretn

Xr ialin ,r ialin isalerok 1  aynraseB .tauk pukuc irogetak kusamret Y

X lebairav nagnabmus 1  rasebes Y padahret 69,37  naupmameK .%

naralanep   rasebes )isubirtnok( nagnabmus nakirebmem 69,37 %  nad

40,62 aynasis ial lebairav helo ihuragnepid %  iju nakrasadreB .n

t sumur nakanuggnem nagned nakifingis gnutih  t ialin helorepid gnutih  

X1Y = 728,9  . t ialiN lebat  nagned  nahalasek takgnit   = kd atres ,50,0 = α

 n -  63 = 2 - 43 = 2   halada 30,2 2 t nakgnidnabmem nagneD . gnutih   nad

t lebat t , gnutih  

 

˃ t lebat   uata 728,9  

 

˃ 30,2  aH amiret nad oH kalot akam 2

 tapad nad   aratna nakifingis gnay nagnubuh ada awhab naklupmisid

 naupmamek naralanep   awsis rajaleb lisah nagned API IX salek  5 

 AMS 7102/6102 narajalep nuhat gnapuK  5 iregeN . 

)b   MPP isaleroK  narujujeK  X( 2  nagned ) )Y( rajaleB lisaH  

Ha  lisah nagned narujujek aratna nakifingis gnay nagnubuh adA :

 natakednep naparenem nagned awsis rajaleb  irevocsid

gninrael   IX salek awsis marag sisilordih kokop ietam adap

.7102/6102 narajalep nuhat gnapuK iregeN AMS 5 API  

H0  nagned narujujek aratna nakifingis gnay nagnubuh ada kadiT :

 natakednep naparenem nagned awsis rajaleb lisah  irevocsid
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gninrael   IX salek awsis marag sisilordih kokop ietam adap

.7102/6102 narajalep nuhat gnapuK iregeN AMS 5 API  

Xr ialiN 2 ,0=Y 624 akrasadreb ,  neisifeok isaterpretni lebat n

Xr ialin ,r ialin isalerok 2 irogetak kusamret Y  pukuc   aynraseB .tauk

X lebairav nagnabmus 2  rasebes Y padahret 41,81  .%  lebairaV

  narujujek  rasebes )isubirtnok( nagnabmus nakirebmem  nad %41,81

%68,18 aynasis   iju nakrasadreB .nial lebairav helo ihuragnepid

t sumur nakanuggnem nagned nakifingis gnutih   ialin helorepid t  gnutih

X2 872,3=Y t ialiN . lebat  nagned  nahalasek takgnit   = kd atres ,50,0 = α

 n - 63 = 2  - = 2  43   halada 230,2 t nakgnidnabmem nagneD . gnutih   nad

tt leba t , gnutih  

 

˃ t lebat   uata 872,3  

 

˃ 230,2   aH amiret nad oH kalot akam

 tapad nad  awhab naklupmisid  ada  nagnubuh  nakifingis gnay  aratna

 narujujek  rajaleb lisah nagned  awsis k API IX sale  5  AMS  5 iregeN

7102/6102 narajalep nuhat gnapuK .  

 isalerok nagnutihrep lisaH tnemom tcudorp nosraep    icnir araces

.naripmal adap tahilid tapad  

)2  adnaG isaleroK  

H  a :  adA nakifingis gnay nagnubuh   naralanep naupmamek aratna

nagned narujujek nad  rajaleb lisah  nakparenem nagned awsis  

atakednep  n  yrevocsid gninrael   kokop iretam adap  sisilordih

marag   awsis k API IX sale  5  AMS  nuhat gnapuK  5 iregeN
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7102/6102 narajalep . 

H0 :  ada kadiT nakifingis gnay nagnubuh   naupmamek aratna

nagned narujujek nad naralanep  rajaleb lisah   nagned awsis

nakparenem  atakednep  n gninrael yrevocsid   iretam adap

 kokop marag sisilordih   awsis k API IX sale  5  AMS   5 iregeN

7102/6102 narajalep nuhat gnapuK . 

 aynraseb iracnem kutnu nakanugid adnag isalerok sisilanA

 natlumis araces hibel uata lebairav aud aratna isubirtnok nad nagnubuh

reb( amas -  isalerok sisilana haleteS .takiret lebairav nagned )amas

tnemom tcudorp   sumur malad ek nakkusamid tapadid gnay lisah

X nagnubuh iuhategnem kutnu adnag isalerok  1 X nad  2  .Y nagned

R nagned nakgnabmal id adnag isaleroK Y.2X.1X  sisilana nakrasadreB .

R adnag isalerok ialin helorepid  Y.2X.1X  naupmamek nagnubuH .68,0 =

 rajaleb lisah nagned natlumis araces  narujujek nad  naralanep

 nagnabmus aynraseB .tauk pukuc  irogetak malad gnologret

 natlumis araces narujujek nad naralanep naupmamek )isubirtnok(

asreb( am -  aynasis nad %69,37 rasebes rajaleb lisah padahret )amas

F sisilana nakrasadreB .nial lebairav helo nakutnetid %40,62  gnutih

 

˃ 

F lebat   14,74 uata

 

 tapad nad aH amiret nad oH kalot akam 82,3 ˃

 nad naralanep naupmamek nakifingis gnay nagnubuh ada naklupmisid

 natakednep nakparenem nagned awsis rajaleb lisah nagned narujujek
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gninrael yrevocsid   k awsis marag sisilordih kokop iretam adap  IX sale

API  5  AMS  5 iregeN ajalep nuhat 7102/6102 nar . 

.a  isergeR ijU  

)1  anahredeS isergeR  

 iuhategnem kutnu nakanugid iserger sisilanA  aynraseb

 sisilanA .)Y( takiret lebairav padahret )X( sabeb lebairav huragnep

 nagnubuh tapadret isalerok sisilana adap anerak naktujnalid iserger

 ini naitilenep adaP .)Y( takiret lebairav nad )X( sabeb lebairav aratna

av aud nakanugid r sabeb lebai  utiay  amek  naralanep naupm X( 1  ,)

 narujujek X( 2 takiret lebairav utas nad )  utiay  rajaleb lisah   .)Y(

B .tukireb iagabes ialin helorepid sisilana lisah nakrasadre  

)1   naupmameK anahredeS isergeR  naralaneP X( 1  padahret )

)Y( rajaleB lisaH  

H  a : huragnep adA  nakifingis gnay  aratna   naupmamek

padahret naralanep  rajaleb lisah   nagned awsis

nakparenem   natakednep gninrael yrevocsid   iretam adap

 kokop marag sisilordih   awsis k API IX sale  5   AMS

7102/6102 narajalep nuhat gnapuK 5 iregeN . 

H0 : kadiT  huragnep ada   nakifingis gnay  naupmamek

 padahret naralanep  rajaleb lisah  nagned awsis

 nakparenem  natakednep gninrael yrevocsid   iretam adap
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 kokop k awsis marag sisilordih API IX sale  5  AMS

7102/6102 narajalep nuhat gnapuK  5 iregeN . 

itats nagnutihrep nakrasadreB sisilana kutnu kits  erger  is

 lisah padahret naralanep naupmamek nakkujnunem anahredes

id rajaleb naamasrep helorep  iserger  : Y
 
ˆ 86 , 66 � 0, 22 𝑋1  .

F sumur nakanuggnem nagned  ijuid ini naamasreP  gnutih   nad

F ialin helorepid  gnutih F ialiN .50,89=  lebat  farat nagned  nakifingis

F ialin helorepid 43 = tubeynep kd ,1 = gnalibmep kd ,50,0  lebat  =

F nakgnidnabmem nagneD .31,4  gnutih F nad lebat F , gnutih  

 

˃ F lebat   uata

 50,89

 

˃  naklupmisid tapad nad aH amiret nad oH kalot akam 31,4

naupmamek aratna isnakifingis gnay huragnep ada   naralaep

k awsis rajaleb lisah padahret API IX sale  5  AMS  5 iregeN

.7102/6102 narajalep nuhat gnapuK  

)2   anahredeS isergeR  narujujeK  X( 2 rajaleB lisaH padahret )  )Y(  

H  a : huragnep adA   nakifingis gnay  padahret narujujek aratna

rajaleb lisah  nakparenem nagned awsis   natakednep

gninrael yrevocsid   kokop iretam adap  marag sisilordih

 awsis k API IX sale  5  AMS  narajalep nuhat 5 iregeN

7102/6102 . 

H0 : kadiT  huragnep ada  nakifingis gnay  narujujek aratna  

 padahret  rajaleb lisah  nakparenem nagned awsis



 

151  
 

 natakednep gninrael yrevocsid   kokop iretam adap

k awsis marag sisilordih API IX sale  5  AMS  5 iregeN

7102/6102 narajalep nuhat gnapuK . 

 iserger sisilana kutnu kitsitats nagnutihrep nakrasadreB

 huragnep nakkujnunem anahredes   narujujek rajaleb lisah padahret  

 :iserger naamasrep helorepid     Y
 
ˆ  + 23,56 ,0 33 X2  .  ini naamasreP

id F sumur nakanuggnem nagned  iju  gnutih  F ialin helorepid nad  gnutih  =

80,13 F ialiN .  lebat  kd ,1 = gnalibmep kd ,50,0 nakifingis farat nagned

= tubeynep   43  F ialin helorepid  lebat = ,4 31  nakgnidnabmem nagneD .

F  gnutih F nad lebat F , gnutih  

 

˃ F lebat   uata 80,13  

 

˃ ,4 31   nad oH kalot akam

upmisid tapad nad aH amiret  gnay huragnep ada awhab  nakl

 narujujek aratna nakifingis  rajaleb lisah padahret k awsis  API IX sale

 5  AMS .7102/6102 narajalep nuhat gnapuK 5 iregeN  

 

)2  adnaG isergeR  

H  a : huragnep adA   nakifingis gnay  naralanep naupmamek aratna

 padahret narujujek nad rajaleb lisah   nagned awsis

nakparenem   natakednep gninrael yrevocsid   iretam adap

 kokop marag sisilordih   awsis k  API IX sale   5 iregeN 5

7102/6102 narajalep nuhat gnapuK . 

H0 : kadiT   ada nakifingis gnay nagnubuh  aratna   naupmamek
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 padahret narujujek nad naralanep  rajaleb lisah  nagned awsis

 nakparenem  natakednep gninrael yrevocsid   iretam adap

 kokop  marag sisilordih k awsis API IX sale  5  AMS   5 iregeN

7102/6102 narajalep nuhat gnapuK . 

rep nakrasadreB sisilana kutnu kitsitats nagnutih   iserger  adnag

 nakkujnunem  huragnep  padahret padahret narujujek nad  naralanep

id rajaleb lisah naamasrep helorep  iserger  : Y
 
ˆ 486,86   + 612,0 X1  +

4300,0 X2. 

F sumur nakanuggnem nagned  ijuid ini naamasreP  gnutih   nad

F ialin helorepid  gnutih F ialiN .68,64 =  lebat  ,50,0 nakifingis farat nagned

F ialin helorepid 33 = tubeynep kd ,2 = gnalibmep kd  lebat  .82,3=

 nakgnidnabmem nagneD F   gnutih F nad lebat F , gnutih  

 

˃ F lebat   68,64 uata

 

˃ 

 ada naklupmisid tapad nad aH amiret nad oH kalot akam 82,3

 narujujek nad naralanep naupmamek aratna nakifingis gnay huragnep

k awsis rajaleb lisah padahret  API IX sale  gnapuK 5 iregeN AMS 5

 narajalep nuhat .7102/6102  

 

2.4  nasahabmeP  

B  iagabes sahabid tapad akam atad sisilana nad naitilenep lisah atad nakrasadre

:tukireb  
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1.2.4   nakpareneM nagned narajalebmeP napareneP sativitkefE  natakedneP

 yrevocsiD gninraeL  

.a  narajalebmeP nataigeK alolegneM uruG naupmameK  

 nakparenem nagned narajalebmep nataigek nakanaskalem malaD

 ledom  gninrael yrevocsid  gnay itamaid gnay kepsa aparebeb ada salek id

 naalolegnep ,putunep nataigek ,itni nataigek ,nauluhadnep nataigek itupilem

isilana lisah nakrasadreB .salek anasaus nad utkaw  malad urug naupmamek s

atar :awhab nakkujnunem 1.4 lebat adap narajalebmep nataigek alolegnem -

 rasebes narajalebmep naanaskalretek atar  77,3  nad kiab irogetak kusamret

 narajalebmep naalolegnep nemurtsni satilibailer gninrael yrevocsid   gnay

ataynid helorepid 9 rasebes satnut nak 44,3  .%  

.1  nauluhadneP nataigeK  

 nataigek narajalebmep alolegnem malad urug naupmameK

 natakedneP nakparenem gnay narajalebmep sesorp malad nauluhadnep

gninrael yrevocsid   ,akubmep malas aynada :utiay napahat aparebeb ada

 ,aodreb bek kecegnem  isignem nad awsis naridahek kecegnem ,salek nahisre

 nad ,narajalebmep naujut nad narajalebmep rotakidni nakiapmaynem ,lanruj

 nad nauhategnep ,laisos ,lautirips naialinep uti kiab naialinep nakiapmaynem

.nalipmaretek  

nakrasadreB   nataigek amales awhab nakkujnunem sataid naiaru

 lawa anasaus nakatpicnem surah urug akam nakukalid gnay nauluhadnep

 aynirid naksukofmem asib awsis raga awsis gnorodnem kutnu narajalebmep



 

451  
 

kduskamid gnay ,kiab nagned narajalebmep sesorp itukignem upmam raga  na

 irajalepmem pais latnem araces raga awsis nakpaisrepmem kutnu

 nakukalid tapad ini pahat adaP .urab pakis nad nalipmaretek ,nauhategnep

lah nailaggnep -  nataigek hotnoc aparebeB .nakijasid naka gnay kokop lah

 ,rajaleb mulebes aodreb halada nakukalid tapad  uata kisif nataigek ,atirecreb

( iynaynem nad inamsaj .)481:0102 ,otnairT  atar ,ayntujnaleS -  gnay roks atar

 halada tubesret kepsa naupmamek kutnu helorepid 49.3   irogetak nagned

 .kiab  nagned nakanaskalid halet nauluhadnep nataigek adap ada gnay kepsA

elo kiab .narajalebmep sesorp malad urug h  

.2  itnI nataigeK  

 malad itni nataigek narajalebmep alolegnem malad urug naupmameK

 ledom nakparenem gnay narajalebmep sesorp gninrael yrevocsid   irad iridret

 utiay utas pahat irad ialumid ,pahat mane noitalumits hat adap anamid ,  ini pa

 uam gnay iretam gnatnet awsis adapek nagnasgnar nakirebmem urug

 nagned uata salek naped id isartsnomed nakukalem arac nagned nakrajaid

 isamrofni nakirebmem aguj uruG .DCL aidem iulalem rabmag nakgnayanem

t awsis uhat nigni asar nakhubmunem naka gnay  gnay iretam gnatne

.nakrajaid  ataR -  tamagnep audek helo nakirebid gnay naialinep roks atar

aigek malad urug adapek 26,3 amatrep pahat adap itni nat   irogetak nagned

.kiab  

 halada audek pahaT  tnemetats melborp  awsis gnorodnem urug utiay

natiakreb aynatreb kutnu   nataigek iulalem helorepid gnay isamrofni nagned
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 pahat adaP .isamrofni kamiynem atres rabmag nad isartsnomed itamagnem

ataR .nakujaid gnay naaynatrep irad awsis uhat nigni asar ialinem urug ini -

adapek tamagnep audek helo nakirebid gnay naialinep roks atar   malad urug

audek pahat adap itni nataigek  ,3 halada 75 .kiab irogetak nagned  

 halada agiteK pahaT  gnitcelloc atad  ,DPKL nakigabmem urug utiay

naka gnay nahab nad tala naklanekrepmem   ,naabocrep taas nakanugid

 nakutnenem nad ,sisetopih ,naujut ,halasam naksumurem awsis gnorodnem

 urug nad naabocrep nakukalem awsis ini pahat adaP .naabocrep lebairav

 nad itamagnem awsis atres naabocrep nakukalem malad awsis gnibmibmem

agnep lisah tatacnem  gnuggnat pakis ialinem urug ini pahat adaP .natam

 nalipmaretek naialinep nakadagnem atres ,itilet nad rujuj ,amas ajrek ,bawaj

ataR .naabocrep naanaskalep nad napaisrep nataigek adap -  naialinep roks atar

 malad urug adapek tamagnep audek helo nakirebid gnay  adap itni nataigek

,3 halada agitek pahat 98  .kiab irogetak nagned  

 halada tapmeek pahaT  gnissecorp atad  nad nakisuksidnem awsis utiay

 halet gnay nahab nad tala nakhisrebmem atres ,naabocrep lisah sisilanagnem

kutnu nakparahid awsis ini pahat adaP .nakanugid   ,sisilanagnem malad telu

 naropal taubmem awsis nad DPKL adap aretret gnay laos nakiaseleynem

 rihka nataigek adap nalipmaretek naialinep nakadagnem uruG .aratnemes

ataR .naabocrep -  tamagnep audek helo nakirebid gnay naialinep roks atar

gek malad urug adapek tapmeek pahat adap itni natai  ,3 halada 70  nagned

 .kiab irogetak  
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 halada amilek pahaT  noitacifirev  lisah nakisatneserpmem awsis utiay

 .silut napap id laos naiaseleynep nakijaynem nad aynkopmolek naabocrep

u aynnial kopmolek adapek natapmesek nakirebmem uruG  ipagganem kutn

 ,bawaj gnuggnat pakis ialinem urug ini pahat adaP .kopmolek isuksid lisah

ataR .awsis isnarelot nad nutnas -  helo nakirebid gnay naialinep roks atar

 halada tapmeek pahat adap itni nataigek malad urug adapek tamagnep audek

5,3 8  irogetak nagned .kiab  

 halada maneek napahaT  noitazilareneg  awsis amasreb urug utiay

 kiab ajrenikreb muleb gnay awsis isavitomem urug ,nalupmisek taubmem

 apureb kiab ajrenikreb gnay kopmolek adapek naagrahgnep nakirebmem nad

 ijugnem kutnu tset tsop nakirebmem uruG .naijup ataR .awsis namahamep -

 malad urug adapek tamagnep audek helo nakirebid gnay naialinep roks atar

,3 halada tapmeek pahat adap itni nataigek 39  .kiab irogetak nagned   malaD

nataigek adap naksukofid itni nataigek -  kutnu naujutreb gnay nataigek

pmamek nagnabmegnep  .nau  

.3  putuneP nataigeK  

nataigek adaP  ,putunep   nalupmisek taubmem ,siuk nakirebmem urug

 ,)mukitkarp naropal nad tset yasse laos( hamur sagut nakirebmem ,rihkaret

 nakiaseleynem haletes aodreb nagned rukuys asar nakirebmem nad

malas irebmem atres narajalebmep   naapmujrep irihkagnem kutnu putunep

.narajalebmep sesorp  
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ataR -  irad naialinep roks atar lada urug adapek tamagnep  00.4 ha  nagned

 naujut aumes ripmah awhab nakkujnunem ini laH .kiab irogetak

 nad uruG .lamiskam iapacret urug helo gnacnarid gnay narajalebmep

s  malad kiab nagned amas ajrekeb pakis nakkujnunem halet awsi

 nad naujut paites ibawajnem kutnu narajalebmep sesorp nakiaseleynem

 utas halas ,ini emsivitkurtsnok iroet turuneM .narajalebmep rotacidni

ada nakididnep igolokisp malad gnitnep gnilap gnay pisnirp  awhab hal

 ipatet awsis adapek nauhategnep irebmem radekes aynah kadit urug

 .aynkaneb malad id nauhategnep iridnes nugnabmem surah aguj awsis

 nagned ,ini sesorp malad nahadumek nakirebmem tapad uruG

nakparenem nad nakumenem kutnu natapmesek awsis nakirebmem  edi -

 radas araces nagned awsis nakrajalebmem nad ,iridnes akerem edi

 rajaleb kutnu iridnes akerem igetarts nakanuggnem ( .)011 :0102 otnairT  

.4  utkaW naalolegneP  

 malad urug naupmamek halada duskamid gnay utkaw naalolegneP

 nad nataigek aumes nakanaskalem pahat -  iauses narajalebmep pahat

 naanaskaleP anacneR malad nakanacnerid gnay utkaw nagned

ataR .narajalebmeP - ek kutnu urug helorepid gnay roks atar  naupmam

05,3  halada tubesret kepsa   nakkujnunem ini laH .kiab irogetak nagned

nataigek aynhunepes ripmah awhab   nagned gnusgnalreb narajalebmep

nataigek adap itrepes kiab -  halet urug aguj nad aynmulebes nataigek

 nikgnum kiabes utkaw naanuggnep lortnognem nad iasaugnem upmam
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 gnay utkaw nakhutubmem kadit awsis aggnihes isuksid nakukalem taas

.amal  

.5  saleK anasauS  

nasauS  nad awsis nasaisutnaek anamiagab halada duskamid gnay salek a

ataR .gnusgnalreb narajalebmep nataigek amales urug -  gnay roks atar

 urug helorepid 26,3 halada tubesret kepsa kutnu   laH .kiab irogetak nagned

alek iasaugnem pukuc hadus urug anerak nakbabesid ini  kadit nad s

 .salek isidnok lortnognem malad natilusek  

 ialin anamiD .tnemurtsni irad satilibailer ialin nakkujnunem 1.4 lebat adaP

 nagned narajalebmep naanaskalep naialinep nemurtsni satilibailer

 natakedneP nakparenem gninrael yrevocsid  halada 10 PPR kutnu  14,49  %

 halada 20 PPR nad 74,29  narajalebmep takgnarep nakbabesid ini laH .%

 urug nakhadumem aggnihes alup kiab araces urug helo nakpaisid halet gnay

 ,uti nialeS .narajalebmep nataigek nakanaskalem malad awsis nad

abmem kutnu raja nahab nad SKL naaidesretek  nakiaseleynem awsis utn

 taubmem nakparetid gnay natakednep nagned iauses nakujaid gnay halasam

 iauses ini laH .narajalebmep nataigek malad fitka nad saisutna hibel awsis

 halas nakapurem narajalebmep takgnarep awhab mulukiruk natutnut nagned

nay rotkaf utas ataR .narajalebmep nasatnutek nad satilauk ihuragnepmem g -

 kutnu satilibailer ialin atar  audek   halada PPR 44,39  tapad aggnihes %

 narajalebmep naanaskalep natamagnep rabmel nemurtsni awhab nakatakid

 natakedneP nakparenem nagned gninrael yrevocsid  nugid tapad  kutnu naka
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 narajalebmep nataigek alolegnem malad urug naupmamek atad libmagnem

 ,otnairT tapadnep nagned iauses nad kiab airetirk adap adareb anerak

 aynsatilibaer neisifeok alibapa kiab nakatakid tnemursni utauS .)042:9002(

at adap itrepes %57 ≥ uata 57,0 ≥ .1.4 leb  

.b  )BHI( rajaleB lisaH rotakidnI nasatnuteK  

 narajalebmep nataigek malad awsis rajaleb lisah rotakidni nasatnuteK

.tukireb iagabes naialinep kepsa irad iridret  

)1  )1 IK( lautiripS kepsA rajaleB lisaH rotakidnI nasatnuteK  

 kepsa rotakidni nasatnuteK IK( lautirips -  lisah irad helorepid )1

ataR .tekgna nad isavresbo ialin sisilana -  ialin kutnu isroporp atar

atar nad 878,0 isavresbo -  ini laH .38,0 tekgna ialin isroporp atar

 gnay lautirps pakis ikilimem hadus awsis anerak nakbabesid

orp taas adap nakmanatid  nagned iauses ,uti nialeS .narajalebmep ses

 idajnem asib awsis nakparahgnem gnay 3102  mulukiruk natutnut

 asE ahaM gnaY nahuT adapek awqatreb gnay aisunam  isatnemelpmI(

.)3102 mulukiruK  

)2  )2 IK( laisos kepsA rotakidnI nasatnuteK  

nasatnuteK  os kepsa rotakidni IK( lais -  lisah irad helorepid )2

ataR .tekgna nad isavresbo ialin sisilana -  isavresbo ialin kutnu atar  

578.0  nad  atar -  tekgna ialin atar 58.0  awsis anerak nakbabesid ini laH .

 pakis ikilimem hadus laisos   irad nakmanatid gnay kiab gnay
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 agraulek nagnukgnil  pakis narajalebmep sesorp taas adap aggnihes

.kiab awsis helo nakkujnutid gnay laisos  

)3  IK( fitingoK rajaleb lisaH rotakidnI nasatnuteK - )3  

 irad helorepid )3 IK( nauhategnep kepsa rotakidni nasatnuteK

 ialin sisilana lisah nagnalu lisah nad siuk ,sagut isiK . -k  lisah set isi

 lisah set ,awsis rajaleb lisah set kutnu nakanugid ada gnay rajaleb

 nagned naarajalebmep sesorp ayniaseles haletes nakirebid awsis rajaleb

 kokop iretam marag sisilordih .  awhab nakujnunem 6.4 elbat adaP

aos ritub 01 nagned rotakidni 6 tapadret  l ataR . -  irad nasatnutek atar  6

0 halada ini tset yasse laos adap rotakidni 98,  sisilana lisah nakrasadreB .

 ek akam tubesret 6  satnut nakataynid aumes rukuid gnay rotakidni

 isroporp nagned ,0≥ 57  

aynid fitingok rajaleb rotakidni nahurulesek araceS atnut nakat  s

atar nagned - 68,0 atar  gnatnet iretam nakbabesid ini laH .  pesnok

tafis ,marag sisilordiH -  sisilordih tafis sinej ,marag -  sinej  gnay marag

 ,sisilordihret irahes napudihek malad - awsis imahapid hadum hibel irah  

 natakednep malad mukitkarp nataigek iulalem ocsid gninrael yrev  .  

)4  IK( nalipmareteK rajaleB lisaH rotakidnI nasatnuteK - )4  

IK( nalipmaretek kepsa rotakidni nasatnuteK -  irad helorepid )4

alin sisilana lisah oilofotrop ,rotomokisp i  lisaH seT nad ,isatneserp ,

gnisam gnay ,sesorP rajaleB - isroporp ikilimem gnisam  ,0 58 ,0 , 58 ,0 , 58  ,

 nad 08,0  irad ialinid gnay pahat aumes anerak nakbabesid ini laH .
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 4 itni isnetepmoK .kiab nagned awsis helo nakukalid kepsa aumes

 gnay awsis nalipmaretek nad ajrek nagnubuh nagned natiakreb

k malad kutnebid S .rajaleb kopmole dom uti niale  nakanugid gnay le

 ledom anerak nalipmaretek kepsa rotakidni nasatnutek gnukudnem aguj

 nakumenem malad iridnes awsis sativitka adap naknakenem hibel ini

.iridnes uti halasam nakhacemem upmam nad halasam  

.c  rajaleB lisaH nasatnuteK  

)1  akiS rajaleB lisaH nasatnuteK IK( lautiripS p - )1  

 irad lautirips pakis rajaleb lisah nasatnuteK 63   helorepid awsis

 sesorp amales ilak 2 kaynabes nakukalid gnay isavresbo iualem

 takgnarep aumes haletes nakukalid gnay tekgna nad narajalebmep

 natakedneP nakparenem nagned narajalebmep ocsid  gninrael yrev

 naigabes ada awhab nakkujnunem ini laH .satnut nakataynid halada

 sata asE ahaM gnaY nahuT adapek rukuysreb hadus awsis raseb

 iretam irajalepmem kutnu nakirebid gnay natapmesek  sisilordiH

marag   helorepid gnay nauhategnep awhab iradaynem atres  tafisreb

 nakpakgnuid gnay iroet nagned iauses ini lah ,aguj uti nialeS .fitatnet

 adap tahilid asib kidid atresep nagnabmekrep pahat awhab tegaiP

 adap tahilid kidid atresep nagnabmekrep utiay kirotom rosnes pahat

akgnal imed hakgnal nakukal id gnay nakadnit  .h ataR -  gnay  ialin atar

 irad helorepid  63  halada awsis gnaro 14,48   itrepes satnut nakataynid

.21.4 lebat adap  
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)2  IK( laisoS pakiS rajaleB lisaH nasatnuteK - )2  

 nasatnuteK  fitingok nagnabmekrep ykstogyV iroet turuneM

udividni helo nakutnetid gnipmasid gnaroeses   ,fitka araces iridnes

 nagned aneraK .alup fitka araces laisos nagnukgnil helo aguj

 tubesret awsis akam nial gnay awsis nagned isuksidreb ,amasajrekeb

 umli helorepmem tapad nad nial awsis nagned iskaretnireb upmam

et irad aynimahapid muleb gnay nauhategnep  .nial gnay nam  

nasatnuteK  IK( laisos kepsa rajaleb lisah -  irad )2 63   awsis gnaro

nakataynid   adap awsis nakujnutid gnay laisos kepsa anerak ,satnut

 taas sesorp   aggnihes kiab tahilret gnusgnalreb narajalebmep

atar helorepmem -  ialin atar 69,48  t nakataynid nad .satnu  

)3  IK( fitingoK rajaleB lisah nasatnuteK - )3  

 natakedneP gninrael yrevocsid   nakrajaid gnay iretam nagned iauses

 nauhategnep kepsa rajaleb lisah nasatnuteK nagned iadnatid ini lah

IK( -  irad )3 63   rajagnem rajaleb sesorp nataigek itukignem gnay awsis

 nagned set nakukalem nad nakirebmem   kaynabes laos 01   ,romon

atar ialin nagned satnut awsis aumes ataynret -  atar 67,48  ini laH .

 iretam irad pesnok iasaugnem halet awsis anerak nakbabesid  sisilordih

marag  ,uti nialeS .rajaleB lisaH seT laos asilanagnem upmam nad ,

 natakedneP gninrael yrevocsiD   kutnu awsis adapek gnaur nakirebmem

 halasam nakhacemem nad iridnes halasam nakumenem iauses rajaleb

 aggnihes ,iridnes akerem rajaleb arac nakanuggnem nagned tubesret



 

361  
 

 nakrajaid gnay iretam tagnignem nad imahamem tapec hibel awsis

 .urug helo  nagned gnukudid aguj naD  tegaiP nagnabmekrep iroeT

 fitingok nagnabmekrep gnadnamem gnay ,emsivitkurtnok ilikawem

 metsys nugnabmem fitka araces kana anam id sesorp utaus iagabes

ankam   iskaretni nad namalagnep iulalem satilaer namahamep nad

 .)03:4102 ,otnairT( akerem  

)4  IK( nalipmareK rajaleB lisaH nasatnuteK - )4  

nasatnuteK  IK( nalipmaretek kepsa  rajaleb lisah -   irad ialinid )4

amiD .oilofotrop nad ,sesorp BHT ,isatneserp ,rotomokisp kepsa  an

atar -  halada nalipmaretek rajaleb lisah atar 58 atar ialin , -  atar

 oilofotrop ,58  atar ialin -  isatneserp atar 88 atar ialin , -  sesorp BHT atar

78  iraD .  63  ,rajagnem rajaleb nataigek itukignem gnay awsis gnaro

atar ialin nagned satnut nakataynid awsis aumes - ar  at 68  ini laH .

 hadus awsis aumes nakanerakid  kiab gnay ajrek kujnu nakkujnunem

 naropal nusuynem malad natapetek ,naabocrep nakukalem amales

 set malad naaynatrep bawajnem malad natapetek ,naabocrep lisah

p nasagag uata edi nakiapmaynem ,sesorp rajaleb lisah  taas ada

 naanuggnep atres nakirebid gnay naaynatrep bawajnem nad isuksid

 lisah nakisatneserpmem taas raneb nad kiab gnay asahab nanusus nad

.naabocrep   natakedneP irad nahibelek utas halaS gninrael yrevocsid  

 kepsa naknakenem nad awsis adap tasupreb gnay narajalebmep inkay
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 ulales urug ,mukitkarp nakukalem amales aggnihes nalipmaretek

 .salej gnay kujnutep nakirebmem nad gnibmibmem  

.d  nahuruleseK araceS lisaH nasatnuteK  

lisaH  nay rajaleb lisah nagnutihrep sisilana atar ialin x 1 ( irad tapadid g -

atar ialin x 1 habmatid 1 IK atar - atar ialin x 3 habmatid 2 IK atar -  IK atar

atar ialin x 2 habmatid 3 -   nahurulesek araceS .7 igabid ) 4 IK atar

 salek awsis rajaleb lisah ialin nahelorep 5 API IX   iregeN AMS 5 

etam adap gnapuK  kokop ir maraG sisilordiH   helorepmem anerak satnut

atar nahelorep nagned kiab gnay rajaleb lisah -  ialin atar 00,58  lisaH .

 nataigek amales anerak satnut nakataynid nahurulesek araces rajaleb

gnay laisos pakis nad lautirps pakis nakujnunem awsis naarajalebmep  

 pesnok iasaugnem halet awsis aguj uti niales ,kiab marag sisilordiH  

 natakednep nakanuggnem nagned ,aguj uti gnipmasiD .alup kiab nagned

gninrael yrevocsid   pesnok nakumenem rajaleb awsis marag sisilordih  

alipmaretek nakgnabmegnem kutnu awsis hitalem  atres  malad awsis n

tala nakanuggnem -  .muirotarobal tala  pisnirp utas halas ,otnairT turuneM

 yrevocsid   narajalebmep halada ankamreb gnay narajalebmep malad

 surah gnay sisetopih iagabes nanikgnumek iagabreb nakaideynem gnay

lai urug saguT .aynnaranebek nakitkubid  kutnu gnaur nakaideynem ha

 nad sisetopih nakgnabmegnem awsis adapek natapmesek nakirebmem

.sisetopih naranebek nakitkubmem akubret araces  

2.2.4   naralaneP naupmameK  
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 malad awsis ikilimid gnay naralanep naupmamek iuhategnem kutnU

 naupmameK seT nakanuggnem nagned set nakukalid akam ini naitilenep

 naralaneP  01 nakaidesid gnay utkaw nagned set laos romon 01 isireb )APT(

 .tinem adahret naralanep naupmamek laos sisilana iraD  akam rajaleb lisah p

 rasebes esatneserp helorepid 00,57  ,%   tagnas airetirk adap adareb nad

luggnu  pahat adap adareb hadus nakatakid awsis naralanep naupmameK .

kiab gnay  halet awsis anerak   imahamem  laos bawajnem nad -  gnay laos

eb gnay raneb nagned nakirebid  ,oitar nad isroporp halasam nagned natiakr

 libmagnem ,nopser lebairav ihuragnepmem gnay lebairav lortnognem

 uata raneb nanikgnumekreb gnay nalupmisek kiranem kutnu nasutupek

 halas nanikgnumekreb  nakisanibmokgnem kutnu naupmamek ikilimem atres

 nikgnum gnay  nagned iauses ini laH .halasam nagned aynnatiak ada gnay

 tapadnep  gnutnagret nagnabmekrep awhab nanikayekreb gnay ykstogyV

isgnuf nakutnenem sigoloib rotcaf adap kiab -  ,iromem retnemele isgnuf

sulumits nad ,ispesrep ,isneta - tnep tagnas laisos rotkaf ,nopser  aynitra gni

 ,pesnok nagnabmegnep kutnu iggnit hibel latnem isgnuf nagnabmekrep igab

 .)83 :4102 ,otnairT( nasutupek nalibmagnep nad ,sigol naralanep  

 

 

3.2.4   narujujeK  

narujujeK   nakanuggnem rukuid ini naitilenep malad awsis  narujujek tekgna

awsis  .  tekgna rabmeL meti 62 isireb narujujek  .  iraD  sisilana  tekgna
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 narujujek   kiab airetirk adap adareb gnay awsis esatnesrep helorepid

 awemitsi airetirk ,%33,33 kaynabes kiab tagnas airetirk ,%33,3 kaynabes

ana iraD  .%33,3 kaynabes awemitsi tagnas airetirk nad ,%06 kaynabes  sisil

narujujek tekgna  atar  roks helorepid  aguj rajaleb lisah padahret - atar   rasebes

26,27  dareb nad  airetirk adap a kiab  .  kiab nakatakid awsis narujujeK  anerak

 ikilimem halet awsis  adapek rujuj kadnitreb nad atakreb malad naradasek

 kadit aggnihes amases  .rajaleb malad natilusek  

4.2.4   nagnubuH naralaneP naupmameK   nad  narujujeK   lisaH nagned

rajaleB  

.a   naupmameK nagnubuH  naralaneP rajaleB lisaH nagned  

k nagnubuH e  naralanep naupmam  awsis rajaleb lisah nagned

 nad naralanep naupmamek set nakanuggnem nagned rukuid  tapad

 isalerok kitsitats nagnutihrep lisah adap tahilid  tcudorP nosraeP

tnemoM  ;ialin helorepid  

r Y1X  0 = 68,  

 ini ialiN  ada itrareb gnay tauk irogetak malad kusamret

nagnubuh   gnay pukuc   aratna tauk  naralanep naupmamek  lisah nagned

.rajaleb   lebairav awhab nakkujnunem ini laH  naralanep naupmamek

s nakirebmem  rasebes rajaleb lisah padahret )isubirtnok( nagnabmu

69,37 t helorepid nad nakifingis iju nagned naktujnalid naidumeK .% gnutih  

t ≥  lebat  uata 728,9 230,2 ≥  itrareb gnay amiretid aH aggnihes ,  tapadret
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h k aratna nakifingis gnay nagnubu e  naralanep naupmam  lisah nagned

 rajaleb nagned   nakparenem natakednep  gninrael yrevocsid   padahret

ah  5 iregeN AMS 5 API IX salek awsis rajaleb lis  nuhat gnapuK

7102/6102 narajalep  .  

.b   nagnubuH narujujeK  rajaleb lisaH nagned  

 nagnubuH narujujeK   awsis rajaleb lisah nagned  rukuid gnay

narujujek tekgna rabmel nakanuggnem  lisah adap tahilid tapad ,

 isalerok kitsitats nagnutihrep tnemoM tcudorP nosraeP  :ialin helorepid  

rX2  Y  = ,0 624  

 ini ialiN uk irogetak kusamret  gnay nagnubuh ada itrareb gnay ,ta

 aratna tauk  narujujek  )isubirtnok( nagnabmuS .rajaleb lisah nagned

narujujek   rasebes rajaleb lisah padahret 41,81  naktujnalid naidumeK .%

t helorepid nad nakifingis iju nagned gnutih  t ≥  lebat  uata  872,3  230,2 ≥  ,

 nakifingis gnay nagnubuh tapadret itrareb gnay amiretid aH aggnihes

 aratna  narujujek nakparenem gnay rajaleb lisah nagned   natakednep

 gninrael yrevocsid eb lisah padahret  5 API IX salek awsis aimik rajal

5 iregeN AMS   nuhat gnapuK 7102/6102 narajalep . 

.c  nubuH  naupmameK nag  naralaneP  nad narujujeK   lisaH nagned

.rajaleB  

k nagnubuH  naupmame  naralanep  nad narujujek  tahilid tapad ,

;ialin helorepid adnag isalerok kitsitats nagnutihrep lisah adap  
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r 1X 2X   = ,0 764  

 ini ialiN  gnay nagnubuh ada itrareb gnay ,tauk irogetak kusamret

 aratna tauk k  naupmame  naralanep  nad narujujek   nagned natlumis araces

 )isubirtnok( nagnabmuS .rajaleb lisah k  naupmame  naralanep  nad

narujujek   rasebes rajaleb lisah nagned natlumis araces 69,37  .%

aidumeK F helorepid nad nakifingis iju nagned naktujnalid n gnutih  F ≥ lebat  

 uata 14,74 ,3 ≥ ,82   nagnubuh tapadret itrareb gnay amiretid aH aggnihes

 aratna nakifingis gnay k  naupmame  naralanep  nad narujujek   araces

 nakparenem gnay rajaleb lisah nagned natlumis natakednep   yrevocsid

gninrael  leb lisah padahret  iregeN AMS 5 API IX salek awsis aimik raja

K 5  nuhat gnapu 7102/6102 narajalep . 

5.2.4   huragneP  naralaneP naupmameK d  na narujujeK   lisaH padahret

rajaleB  

.1   naupmameK huragneP  naralaneP rajaleB lisaH padahret  

 huragneP ke  naralanep naupmam  ,awsis rajaleb lisah padahret

 anahredes iserger kitsitats sisilana nagnutihrep lisah irad tahilid tapad

:tukireb iagabes naamasrep helorepid  

Ŷ �  𝑎 � 𝑋𝑏  

Ŷ �  86 , 66 � 0, 22 𝑋 

 atnatsnok awhab naksalejid tapad tubesret iserger naamasreP

 rasebes 86 , 66   ada kadit akij awhab nakataynem ke  naralanep naupmam
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 lamrof  halada helorepid gnay rajaleb lisah akam 86 , 66  neisifeoK .

,0 rasebes iserger 22   )+ adnat( nahabmanep paites awhab nakataynem

 nautas utas ke  lamrof naralanep naupmam kgninem naka  lisah nakta

aleb 22,0 rasebes raj  nautas utas nanurunep akij ,aynkilabeS . ke  naupmam

 lamrof naralanep  + adnat ,idaJ .rajaleb lisah alup hadner nikames akam

 nanurunep uata natakgninep anamid ,haraes nagnubuh hara nakataynem

p uata nakianek naktabikagnem  naka irid nayacrepek  lisah nanurune

.rajaleb  

)4 :9002 ,onU( tegaiP  iroet  turuneM   lamrof isarepo pahat  atresep

 kidid adap idajret   .ajamer aisu  ,uti anerak helO  AMS awsis kutnu

41  aisu  gnatner  nagned -   nagnabmekrep  farat  adap  adareb  nuhat  81

.lamrof isarepo  nagnabmekreP   halet ini pahat adap kidid atresep fitingok

 ,fitingok naupmamek magar aud nakisanidrognem naupmamek ikilimem

 satisapak aynlasiM .naturureb nupuam )katneres( natlumis araces kiab

 rikipreb upmam kidid atresep )rasad napaggna( sisetopih naksumurem

emem kutnu  gnay rasad napaggna nakanuggnem nagned halasam nakhac

 nagned nakgnadeS .snopser ai gnay nagnukgnil nagned naveler

pisnirp nakanuggnem satisapak -  naka kidid atresep ,kartsba pisnirp

itrepes ,kartsba gnay narajalep iretam irajalepmem upmam   ,amaga

 ,akitametam aynnial nad  ikilimem gnay awsis ,naikimed nagneD .

iggnit gnay naralanep naupmamek   upmam itkub  naklupmugnem -  ,itkub
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rutkejnok taubmem - isasilareneg  nakpatenem ,rutkejnok -  ,isasilareneg

nemugra nugnabmem -   )isadilav  nad(  nakutnenem  nad  ,nemugra

nalupmisek - edi rasadreb sigol  nalupmisek - nagnubuh nad edi -

.aynnagnubuh  

 gnay naveler naitilenep helo gnukudid ini naitilenep lisaH

 gnay aynnaitilenep malad 6002 nuhat adap inairaW aiserehT nakukalid

 ludujreb  naralaneP naupmameK nad rajaleB ayaG aratnA nagnubuH

lamroF  awsisahaM rajaleB lisaH nagned  lisah nakrasadreB .

 naralanep naupmamek aratna ftisop nagnubuh tapadret ,aynnaitilenep

 1726,0 =yXr isalerok neisifeoK .awsisaham rajaleb lisah nagned lamrof

 naupmamek aratna fitisop nagnubuh aynada nakisakidnignem gnay

alanep  natakgninep anamid  ,awsisaham rajaleb lisah nagned lamrof nar

 rajaleb lisah naktakgninem naka lamrof naralanep naupmamek roks utas

 .6502,0 kaynabes  iserger naamasrep nagned nakkujnutid ini laH Ŷ= 

07 , 954 � 0, 66502 𝑥 

.2   huragneP narujujeK  rajaleB lisaH padahret  

 huragneP  narujujek  irad tahilid tapad ,awsis rajaleb lisah padahret

 helorepid anahredes iserger kitsitats sisilana nagnutihrep lisah

:tukireb iagabes naamasrep  

Ŷ �  𝑎 � 𝑋𝑏  

          Ŷ � 56 , 23 � 0, 33 𝑥 
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 atnatsnok awhab naksalejid tapad tubesret iserger naamasreP

 rasebes 56 , 23   ada kadit akij awhab nakataynem narujujek elbairav   akam

 halada helorepid gnay rajaleb lisah 56 , 23  rasebes iserger neisifeoK .

0, 33   nautas utas )+ adnat( nahabmanep paites awhab nakataynem

 narujujek  rasebes rajaleb lisah naktakgninem naka 0, 33  ,aynkilabeS .

 nautas utas nanurunep akij narujujek   lisah alup hadner nikames akam

 anamid ,haraes nagnubuh hara nakataynem + adnat ,idaJ .rajaleb

 nanurunep uata natakgninep narujujek   nakianek naktabikagnem  naka

.rajaleb lisah nanurunep uata  

purem narujujeK  aisunam anam iwaisunam satilauk naka

 .)yllufhturt( raneb araces kadnitreb nad irid nakisakinumokgnem

ujek tagnigneM j  ikilimid gnitnep gnay pakis utas halas nakapurem naru

halokes igab ulrep akam ,takaraysam nasipal aumes helo -  kutnu halokes

 pakis nakmananem  imahamem akerem raga kidid atresep adapek ini

 tapad narujujeK .)74 : 1102 ,halinuA( inid kajes rujuj pakis ayngnitnep

 gnay kimedaka nagnukgnil  malad ukalirep utaus iagabes naklupmisid

 ,ada gnay naataynek uata naranebek naknapedegnem nagned nakukalid

akreb  isamrofni utaus nakiynubmeynem kadit ,aynranebes gnay at

 nakpatetid gnay narutarep nagned iauses kadnitreb atres ,nupapa

.halokes nagnukgnilid   tare natiakreb aynhuggnuses narujujek uti aneraK

,ragnednem naupmamek aynmaladid kusamret ,naranebek ialin nagned  
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 asib gnay ukalirep paites atres ,aracibreb naupmamek anamiagabes

 asib narujujek anahredes araceS .aisunam nakadnit irad lucnum

atkaf nakiserpskegnem asib kutnu naupmamek haubes iagabes nakitraid -

ynada anamiagabes nikgnum kiabes idabirp nanikayek nad atkaf .a  

 nakukalid gnay nafeler aitilneep helo gnukudid ini aitilenep lisaH

 helo  5102 nuhat adap irasuggnU aisilrE helo nakukalid gnay naitileneP

 awsiS adaP kimedakA narujuJ kaditeK nad narujujeK “ luduj nagned

U nakajregneM isautiS taaS amagA sisabreB gnaY  AMS  lisaH . “ naij

 sisabreb gnay  AMS awsis adap narujujek awhab nakatakid naitilenep

.kiab nakatakid amagA  

.3   naupmameK huragneP  naralaneP  nad narujujeK   lisaH padahret

rajaleB  

 huragnep adnagreb iserger kitsitats nagnutihrep nakrasadreB

 naupmamek naralanep   nad  narujujek  id awsis rajaleb lisah padahret

: naamasrep helorep  

Ŷ � 86 , 486  �  0, 612 X1  �  0, 4300 X2 

iserger naamasrep nakrasadreB   atnatsnok ,sata id adnag

 rasebes 486,86   ada kadit akij awhab nakataynem  naupmamek

 naralanep  nad narujujek  epid gnay rajaleb lisah akam  rasebes helor

86,86  . X lebairav iserger neisifeoK 1 612,0 rasebes   lebairav akij aynitra

X2 X lebairav nad patet aynialin 1  akam ,nautas 1 nakianek imalagnem
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ninep imalagnem naka Y 612,0 rasebes natakg   1 nahaburep paites uata

 naupmamek nautas naralanep   habureb naka awsis rajaleb lisah  akam

,0 rasebes 612  idajret aggnihes fitisop ialinreb neisifeok itrareb ini laH .

X aratna fitisop huragnep 1 X kiab nikameS .Y nagned 1  naka akam

Y kiab nikames   naupmamek kiab nikames uata naralanep   akam

b lisah kiab nikames .rajale  

X lebairav iserger neisifeoK 2 4300,0  rasebes   akij aynitra

X lebairav 1 X lebairav nad patet aynialin 2  1 nakianek imalagnem

 natakgninep imalagnem naka Y akam , nautas 4300,0 rasebes   uata

ites  narujujek nautas 1 nahaburep pa  rajaleb lisah  akam  awsis  naka

4300,0 rasebes habureb  fitisop ialinreb neisifeok itrareb ini laH .

X aratna fitisop huragnep idajret aggnihes 2  kiab nikameS .Y nagned

X2 Y kiab nikames naka akam   kiab nikames uata  narujujek  akam

 .rajaleb lisah kiab nikames  

 naidumek ini naamasreP  gnay lisah nad ,isakifingis ijuid

F helorepid gnutiH  68,64 =  F nad lebaT  bmep kd adap , 50,0 =  nad 2 =  gnali

33 =  tubeynep kd  anerak  ,% 5 nakifingis farat , F  gnutiH F ≥   lebaT  uata

68,64  ≥ ,3  huragnep ada aynitra ,aH amiret nad oH kalot akam , 82

 aratna  naupmamek naralanep   nad  narujujek  rajaleb lisah padahret

 natakednep nakparenem nagned awsis  gninrael yrevocsid  

 nafeler naitilenep nagned aguj gnukudid rajaleb iroet nialeS

 helo nakukalid gnay  gnatnet  5102 nuhat adap iwakraM sipaN
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uggnU aisilrE ,naralanep  nad narujujek gnatnet 5102 nuhat adap iras

 gnatnet 5102 nuhat adap issiR .Y .R eirdnA nad ,narujuj kaditek

 gninrael yrevocsid natakednep naparenep  aynagitek  nakirebmem tapad

 fitisop kapmad  rajaleb lisah igab . 

 

 

 

 

 

 

 

 

 

 

 

V BAB  

NARAS NAD NALUPMISEK  

 

1.5   nalupmiseK  

        lisah ,kitsitats nad fitpirksed araces nasahabmep nad atad sisilana iraD
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:tukireb iagabes naklupmisid tapad naitilenep  

.1  P  natakednep naparene gninrael yrevocsid   fitkefe  kokop iretam adap

 marag sisilordih   API IX salek awsis  5  AMS  5 iregeN gnapuK   halada

kiab fitkefe :tukireb iagabes naklupmisid tapad icnir araceS .  

.a   nagned narajalebmep nataigek alolegnem malad upmam uruG

 natakednep nakparenem gninrael yrevocsid   kokop iretam adap

marag sisilordih   nakkujnutid gnay s nagned atar rok - atar   rasebes

77,3   .kiab irogetak malad kusamret  

.b   nagned rajaleb lisah rotakidni nasatnuteK  natakednep nakparenem

gninrael yrevocsid  :itupilem  

.21  IK( lautirips pakis rajaleb lisah rotakidni nasatnuteK -  )1

irad helorepid  atar -  rotakidni isroporp atar tekgna   isavresbo nad

,0 rasebes 8 78,0 nad 3   .satnut nakataynid  

.31  IK( laisos pakis rajaleb lisah rotakidni nasatnuteK -  )2

irad helorepid  atar -  rotakidni isroporp atar  isavresbo nad tekgna

8,0 rasebes 5 8,0 nad 7  .satnut nakataynid  

.41  ok rajaleb lisah rotakidni nasatnuteK IK( fiting -  )3

atar irad helorepid -  atar  isroporp rasebes BHT rotakidni  8,0  9

satnut nakataynid . 

.51  IK( nalipmartek rajaleb lisah rotakidni nasatnuteK -  )4

atar irad helorepid -  atar  isroporp  ,rotomokisp rotakidni
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 rasebes sesorp BHT nad oilofotrop ,isatneserp  ,58,0 58,0 ,68,0  ,

8,0 nad 7 .satnut nakataynid  

.c   nagned  rajaleb lisah nasatnuteK  natakednep nakparenem  yrevocsid

gninrael   :itupilem  

)1  IK( lautirips pakis rajaleb lisah nasatnuteK -  satnut nakataynid )1

atar ialin nagned -  rasebes atar 14,48  

)2   rajaleb lisah nasatnuteK IK( laisos pakis -  satnut nakataynid )2

atar ialin nagned - 8 rasebes atar 69,4 . 

)3  IK( nauhategnep rajaleb lisah nasatnuteK -  satnut nakataynid )3

atar ialin nagned - 8 rasebes atar 67,4 . 

)4  IK( nalipmaretek rajaleb lisah nasatnuteK -  satnut nakataynid )4

atar ialin nagned - 8 rasebes atar .00,0  

.2   naupmameK naralanep   awsis API IX salek  5  AMS 5 iregeN   gnapuK

atar esatneserp nagned -  set atar naralanep naupmamek  7 rasebes 00,5  %

.kiab irogetak malad kusamret  

.3  narujujeK  API IX salek awsis  5  AMS  5 iregeN  gnapuK  nagned

atar esatneserp -  tekgna atar narujujek   rasebes 26,27  irogetak kusamret %

.kiab  

.4  .a   nagnubuh adA  aratna  naupmamek naralanep  nagned   lisah

rajaleb  awsis  gnay   natakednep nakparenem gninrael yrevocsid   adap

 kokop iretam marag sisilordih   awsis API IX salek  5 AMS   5 iregeN
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 gnapuK  102 narajalep nuhat 6 102/ 7  isalerok nagned  tcudorp nosraep

tnemom  r y1x   = 68,0   

.b   nagnubuh adA narujujek  nagned  rajaleb lisah   awsis   gnay

 natakednep nakparenem gninrael yrevocsid   kokop iretam adap

marag sisilordih   awsis API IX salek  gnapuK 5 iregeN AMS 5   nuhat

102 narajalep 6 102/ 7  isalerok nagned tnemoM tcudorP nosraeP  r y2x  =

624,0 . 

.c   naupmamek nagnubuh adA naralanep   nad  nagned narujujek  lisah

rajaleb  gnay awsis  natakednep nakparenem  gninrael yrevocsid   adap

 kokop iretam marag sisilordih   awsis API IX salek  5  AMS 5 iregeN  

 gnapuK 102 narajalep nuhat 6 102/ 7 r     adnag isalerok nagned y2x1x   =

,0 68 . 

.5  .a   naupmamek  huragnep adA ralanep  rajaleb lisah padahret  awsis  

 nagned  natakednep nakparenem gninrael yrevocsid   iretam adap

 kokop marag sisilordih   awsis API IX salek   5  AMS  gnapuK 5 iregeN  

102 narajalep nuhat 6 102/ 7  sirag naamasrep irad helorepid gnay

 anahredes iserger 𝑌� � 86 , 66 � 0, 22 𝑋. 

.b   huragnep adA narujujek  rajaleb lisah padahret   awsis  nagned

 natakednep nakparenem gninrael yrevocsid  okop iretam adap  k

marag sisilordih   salek awsis API IX  5  AMS  5 iregeN  gnapuK  nuhat

102 narajalep 6 102/ 7  iserger naamasrep irad helorepid gnay
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 anahredes 𝑌� � 56 , 23 � 0, 33 𝑋  .  

.c   naupmamek huragnep adA naralanep   nad  narujujek  lisah padahret

rajaleb  awsis   nagned natakednep nakparenem  gninrael yrevocsid  

 kokop iretam adap marag sisilordih   awsis API IX salek  5  AMS

5 iregeN   gnapuK 102 narajalep nuhat 6 102/ 7  irad helorepid gnay

adnag iserger sirag naamasrep  𝑌� � 86 , 486 � 0, 612  𝑋1 � 0, 4300 𝑋2. 

2.5  naraS  

 ,helorepid gnay naitilenep lisah nakrasadreB  nakakumekid tapad akam

:tukireb iagabes naras aparebeb  

.1   igaB awsiS  

 narujujek nad naralanep naupmamek naktakgninem kutnu nakparahiD

.rajaleb lisah naktakgninem tapad aggnihes ikilimid gnay  

.2  uruG igaB  

.a   natakedneP gninrael yrevocsid  malad fitkefe nad kiab tagnas  

 narajalep atam urug raga naknarasid uti anerak helo ,aimik narajalebmep

narajalebmep malad aynnakparenem tapad aimik adap ,   nial kokop iretam

.iauses gnay  

.b   naupmamek naktakgninem nad nakitahrepmem ulrep urug igaB naralanep  

 nad narujujek   raga awsis awsis  bel  narajalebmep naataigek malad fitka hi

 .salek id  

.3  ayntujnaleS itileneP igaB  
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 nakanuggnem nagned naitilenep nakukalem nigni gnaY  natakednep

gninrael yrevocsid   raga raneb - hakgnal nakanaskalem raneb -  hakgnal

raga narajalebmep  awsis   kiab nagned narajalebmep sesorp itukignem fitka

.aynrajaleb lisah naktakgninem tapad aggnihes  
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