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1.2  igolordiH sisilanA  
 
  gnatnet iduts nagned aynnatiak malaD isatnemides  iaynupmem igolordih ,

igolordih atad halada narepreb gnay rotkaf utas halaS .gnitnep tagnas gnay nanarep  

kid tapad halada  iagabes anacner tibed aynraseb iuhate  .ria nanugnab naanacnerep rasad

:halada ijakid ulrep gnay igolordih kepsa nupadA  

 

 1.1.2 ataR najuH haruC - mumiskaM nairaH ataR  

  hurules id najuh haruc isubirtsid ianegnem narabmag naktapadnem kutnU

ead utaus adap tapmet iagabrebid akam ,iagnus narila haread  tubesret iagnus narila har

 haread najuh haruc aynraseb gnutihgnem kutnU .najuh haruc rukugnep tala gnasapid

 malad  arac nagned nakukalid ini iduts nesseihT nogyloP . 

 

 

 

 

 

 

 1.2 rabmaG nesseihT nogyloP amekS  
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dAdAdAd   2( -1) 

:anamid  

A   mk( laera saul = 2) 

d   atar najuh haruc iggnit = - )mm( laera atar  

d1 d, 2 d, 3 d… n n..…,3,2,1 soP id najuh haruc iggnit =  

A1 A, 2 A, 3 A… n gnep haread saul = n.…,3,2,1 sop hura  

 

 

 



1.2 2.  anacneR najuH haruC  

 a anacner najuh haruC  nanikgnumek utaus nagned nanuhat rasebret najuh halad

.utnetret gnalu edoirep nanikgnumek nagned najuh uata utnetret  

  ,arac aparebeb nagned nakukalid tapad anacner najuh haruc sisilana malaD

eP goL ,lebmuG aynlasim  goL iakapid ini iduts malaD .ayniagabes nad III epit nosr

 iakapid tapad nad lebiskelf hibel ini arac awhab nagnabmitrep nagned III epit nosreP

 .atad narabes aumes kutnu  

 :itupilem III epiT nosraeP goL kitsitats retemaraP  

.1  hareaD atareR najuH haruC  

 n
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.2  isaiveD radnatS  
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.3  .nagnecnepeK neisifeoK  
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 haruC amtiragoL ialin gnutihid tapad akam ,iuhatekid sataid retemarap agit haleteS

:sumur nakanuggnem nagned nagnacnaR najuH  

dSGXgoLtXgoL .        2( -5) 

: nagneD   X nagnacnaR najuH haruC =  

   X  hareaD atareR najuH haruC =  

    G  iraD = 2.5 lebat 5 naripmal   

    dS  isaiveD radnatS =  

 nakanuggnem nagned gnutihid tapad nagnacnaR najuH haruC ialin naidumeK :sumur  

tX  A = tX goL itn          2( -6) 

 

 

 

 



maJ najuH isubirtsiD 3.1.2 - namaj  

  tapadret aynah ,hayaliw utaus id najuh haruc natatacnep malad ilakgnireS

 nakanugid tapad akam ,ada kadit tubesret atad alibapA .nairah najuh isalutipaker

aj najuh narabes edotem - aj  .ebononoM edotem nam  

  maj najuh narabeS - : tukireb sumur malad nakataynid ebononoM namaj  

    = tR
R 42

t
 x ( t

T
)2

3�    2( - )7   

: halada ukalreb gnay sumur ,najuh narabes oisar kutnu nakgnadeS  

   rt  tR.t = – t( - R.)1 t( - )1  2( - )8  

: anamiD  

42R  anacner najuh haruC =  )maj/mm(  

t )maj( tasupret najuh haruc aynamaL =  

T ek maj najuh isaruD = - )maj( n  

rt ek maj najuh narabes oisaR = -t 

 

maJ oturB najuH haruC 4.1.2 - namaj  

  nakasadreb anacner najuh haruc nagnutihrep irad helorepid oturb najuh haruC

goL edotem - nagned III nosraeP  maj najuh oisar -  kutnu nakukalid ini laH .namaj

.SAD hayaliw adap idajret gnay najuh narabes naktapadnem   oturb najuh haruc sumuR

: halada  

r . tX =  bR t 2( -9) 

: nagneD  

bR  )maj/mm( oturb najuh haruC =  

 tX  )mm( anacner najuh haruC =  

rt ( najuh narabes oisaR = )maj  

 

.1.2 5 maj otteN najuH - namaj  

  utaus ek kusam gnay aynranebes najuh haruc aynraseb halada otten najuH

 ,tubesret hayaliw id )C( narilagnep neisifeok naraseb aynhelorepid nagneD .hayaliw

najuh haruc nakrasadreb gnutihid tapad otten najuh haruc ialin akam   .aynmulebes oturb

: halada otten najuh sumur nupadA  

 C . bR = nR  2( - )01  

: anamiD  

nR   )maj/mm( otten najuh haruC =  



bR  )maj/mm( oturb najuh haruC =  

C  narilagnep neisifeoK =  

 

.2 2 narilagneP neisifeoK  nuR / - ffO  

  kadit  ,hayaliw utaus id najuh idajret taaS  naka najuh nasapmil aynhurules

 uata nataigek sineJ .iagnus uata narulas malad ek kusam naka gnay tibed idajnem

 ikilimem aggnihes kitsiretkarak ikilimem hayaliw utaus id ada gnay nahal naanuggnep

ok lebat  nakkujnunem 1.2 lebaT .adebreb gnay neisifeok ialin  C narilagnep neisife

.hayaliw isidnok aparebeb kutnu  

 

 hayaliW isidnoK iagabreB kutnU narilagneP neisifeoK 1.2 lebaT  

%2 ,ratad ,risap hanat 01,0 - 50,0
%7-2 atar-atar ,risap hanat 51,0 - 01,0

%7 ,maruc ,risap hanat 02,0 - 51,0
71,0 - 31,0

%7-2 atar-atar ,kumeg hanat 22,0 - 81,0
%7 maruc ,kumeg hanat 53,0 - 52,0

59,0 - 57,0

05,0 - 03,0
"hasip-hasipret"stinu itlum" 06,0 - 04,0

57,0 - 06,0
04,0 - 52,0

nemetrapa hamur-hamur haread 07,0 - 05,0

08,0 - 05,0
09,0 - 06,0

52,0 - 01,0

53,0 - 02,0

narilA hareaD epyT narilagneP hareaD isidnoK C agraH

natupmureR

ratad ,kumeg hanat

ssenisuB amal atok haread
nariggnip haread 07,0 - 3,0

nahamureP "ylimaf elgnis" haread

"pututret"stinu itlum"
"nabrubus"

niamreB tapmeT

irtsudni nagnir haread
tareb haread

nanamatreP

ipa atereK namalaH 04 - 02,0  
 

 

 



2 3.   nanuhaT wolF nI tibeD  

  ayad aynraseb nakutnenem kutnu nakanugid nanuhat wolf ni tibed nagnutihreP

 nanuhat tibeD .kudaw malad ek kusam naka gnay nemides padahret kudaw napakgnat

atar irad tapadid ini - lad ek kusam gnay nanuhat tibed edoirep aparebeb irad atar  ma

bed aynraseb nautneneP .kudaw : sumur nakrasadreb gnutihid tapad wolf ni ti  

 

HQ =  �
q1 + q2 + ⋯ . +q24

42

42

1

 

                                
 : anamiD  atar tibed =  HQ - m( nairah atar 3 )ktd/  

 q1   ek maj tibed = -1 

 q2   ek maj tibed = -2 

 q 42 ek maj tibed = - 42  

 

𝑀𝑄 = �
𝐻𝑄

𝑛

𝑛

1
  

 
atar nairah tibed = MQ : anamiD - m( nalub utas malad atar 3 )ktd/  

 HQ   m( nairah tibed = 3/ )ktd  

 nalub utas malad irah halmuj =   n  

 

𝑌𝑄 =
1
21  x ( � MQ )

21

1

  

atar tibed = YQ : anamiD - nuhat utas malad nairah atar  m( 3 )ktd/  

 atar tibed = MQ -  nalub utas malad nairah atar m( 3 )ktd/  

 

 

 

 

 



.2 4 isorE  

.2 4                    isorE isinifeD 1.  

  halada hanat isorE  naakumrep nasipal ayngnalih awitsirep uata sesorp utaus

 tiluk nasikignep sesorP .nigna uata ria nakaregrep helo nakbabesid gnay kiab ,sata hanat

 .igoloeg isore iagabes aguj lanekid uata mala isore tubesid ini haimli araces imub

s ini igoloeg isore babeyneP atame - apnat ,mala sesorp helo atam   nagnat rupmac aynada

.aisunam  

 

.2 4 2.   aynbabeyneP nad isorE aynidajreT sesorP  

  laggnut lekitrap nasapelep pahat utiay ,pahat agit iulalem idajret hanat isorE

evisore gnay aidem helo natukgnagnep pahat nad hanat assam irad   nad ria narila itrepes

 tukgnagnem kutnu pukuc kadit aidesret gnay igrene anamid isidnok adaP .nigna

.napadnegnep utiay agitek pahat idajret naka akam ,lekitrap  

  narucnahgnep aynidajret nagned alumreb isore sesorp ,)4991( omotU turuneM

tagerga - anat tagerga  hibel igrene iaynupmem gnay najuh ria nalukup tabika iagabes h

irop tabmuynem naka ini hanat narucnaH .hanat nahat ayad adapirad raseb -  ,hanat irop

 id rilagnem ria naktabikagnem nad nurunem naka hanat isartlifni satisapak akam

es tubesid nad hanat naakumrep  naakumrep nasapmiL .naakumrep nasapmil iagab

lekitrap tukgnagnem nad sikignem kutnu igrene iaynupmem -  halet gnay hanat lekitrap

 igal upmam kadit hadus naakumrep nasapmil aganet akij ayntujnaleS .nakrucnahid

nahab tukgnagnem - hab akam ,tubesret narucnah nahab na - .nakpadneid naka ini nahab  

 

4.2 3.  rotkaF - isorE ujaL ihuragnepmeM gnaY rotkaF  

  ihuragnepmem nad nakbabeynem gnay rotkaf amil tapadret nahurulesek araceS

 putunep isategev ,hayaliw kutneb uata ifargopot ,hanat ,milki utiay ,isore ujal aynraseb

k nad ,hanat  halada ini lah malad nakutnenem gnilap gnay milki rotkaF .aisunam nataige

 .”najuh satifisore skedni ialin“ malad nakataynid gnay najuh  

 tafis padahret aguj gnutnagret kaynab isore ujal aynlicek raseB -  uti hanat tafis

gabes nakataynid gnay iridnes rotkaf“ ia   ,”hanat satilibidore  hanat naakepek utiay

 nagned isore aynraseB  .isoreret tubesret hanat aynkadit hadum uata isore padahret

ihrepmem -  paggnaid aynnial rotkaf nakgnades ,ajas ini rotkaf audek nakgnut  ,utas

 .laisnetop isore tubesid  

 

 



4.2  milkI 1.3.  

  milkI atar isidnok iagabes nakitraid tapad - tkaw malad acauc atar  gnay u

.gnajnap  .gnusgnal kadit uata gnusgnal tafisreb tapad isore padahret milki huragneP

 nad satisnetni amaturet ,najuh ria sitenik aganet iulalem halada gnusgnal huragneP

ajuh ria naritub retemaid  utkaw malad gnusgnalreb nad fisnetni gnay najuh adaP .n

 hibel satisnetni nagned najuh adapirad raseb hibel aynasaib idajret gnay isore ,kednep

 utkaw nagned licek amal hibel najuh ayngnusgnalreb  isubirtsid nad ,satisnetni ,raseB .

d nataukek nakutnenem najuh  narila natapecek nad ,halmuj ,hanat padahret najuh isrepsi

 iulalem hanat isore malad nanarep nakniamem najuH .isore nakasurek nad naakumrep

ritub nalukup irad nasapelep aganet -  naigabes nad hanat naakumrep adap najuh ritub

ila padahret aynisubirtnok iulalem   .)0002 ,daysrA( nar  

 

4.2 3. 2.  hanaT  

  ,adnag isgnuf nakniamem hanat nanahatek ,isore ujal nakutnenem malaD

 najuh ria nalukup helo kiab( raul irad kasur ayad padahret hanat nanahatek itupilem

ia pareynem kutnu hanat naupmamek nad ,)naakumrep nasapmil nupuam  najuh r

 malad gnitnep gnay hanat tafis tapme ,)2002( kadsA turuneM .)3002 ,mihaR(

hadum( hanat satilibidore nakutnenem -  :halada )isoreret hanat aynkadit  

.a  hanat rutskeT  

 lekitrap isrop nad naruku nagned natiakreb hanat rutskeT -  naka nad hanat lekitrap

 ,)tlis( ubed ,)dnas( risap halada hanat amatu rusnu agiT .utnetret hanat epit kutnebmem

gnologret hanat lekitrap ratna nataki ,tail nanimod rusnu nagned hanaT .)yalc( tail nad  

 nanimod rusnu nagned hanat kutnU .isoreret hadum kadit naikimed nagned nad tauk

 hanat sinej adap isore aynidajret kutnu nanikgnumek ,)rasak rutsket nagned hanat( risap

a ujal naknurunem aggnihes raseb ini tapmet id isartlifni ujal anerak hadner halada ini  ri

 rusnu tikides atres tubmel risap nad ubed amatu rusnu nagned hanat adaP .nasapmil

 .isore aynidajret kutnu raseb hibel gnay nanikgnumek nakirebmem ,kinagro  

.b  kinagro rusnU  

  sesorp lisah iagabes naweh nad namanat habmil sata iridret kinagro rusnU

pmoked  tafisreb nad hanat rutkurts ikiabrepmem gnurednec kinagro rusnU .isiso

 .hanat narubusek ,hanat ria gnupmat satisapak ,hanat satilibaemrep naktakgninem

 ria natapecek tabmahgnem tapad hanat naakumrep sata id kinagro rusnu nalupmuK

naikimed nagned nad ,nairal   .isore aynidajret isnetop naknurunem  

 



.c  hanat rutkurtS  

 lekitrap nanusus halada hanat rutkurtS -  .tagerga kutnebmem gnay hanat lekitrap

 ,aynlasiM .hanat ria pareynem malad hanat naupmamek ihuragnepmem hanat rutkurtS

upmem sapel nad relunarg hanat rutkurts  ria naksololem malad raseb naupmamek iayn

 .namanat nahubmutrep ucamem nad nasapmil ria ujal naknurunem aggnihes ,nasapmil  

d. hanat satilibaemreP  

  .ria naksololem malad hanat naupmamek nakkujnunem hanat satilibaemreP

 rusnu atres hanat rutsket nad rutkurtS  malad naigab libma tuki aynnial kinagro

 ujal nakkianem iggnit satilibamrep nagned hanaT .hanat satilibaemrep nakutnenem

 .nasapmil ria ujal naknurunem aggnihes ,isartlifni  

 

4.2  ifargopoT 3.3.  

 najnap nad nagnirimek malad nakataynid aynmumu ifargopot rotkaF  .gnerel g

 gnajnap nad nagnirimek ayntakgninem nagned takgninem naka isore mumu araceS

 ,najuh haruc helo ihuragnepid ulales naka nagnirimek ikilimem gnay hanaT .gnerel

huragnep tabikA .submehreb ulales gnay nigna nad ,irahatam ranis aynkiret -  huragnep

besret  nupuata isore iulalem gnusgnalreb naka hanat nakasurek uata nauggnag ,tu

narosgnolek - nasipal aynsikikret ,hanat narosgnolek -  sumuh/rubus gnay hanat nasipal

 .)51:7891 ,omotU(  

 

4.2 isategeV 4.3.  

 otkaf padahret nawalem tafisreb gnay huragnep ikilimem isategeV r-  nial rotkaf

 namanat uata isategeV .hanat kitsiretkarak nad ,ifargopot ,najuh itrepes fisore gnay

 : nial aratna isore padahret huragnep ikilimem  

.a   natapecek naknurunem( najuh ria nakubmut irad hanat naakumrep ignudnileM

 )najuh ria retemaid licekrepmem nad hanat lanimret  

.b   nasapmil ria emulov nad natapecek naknuruneM  

.c  lekitrap nahaneM -  nad narakanep metsis iulalem ayntapmet adap hanat lekitrap

res  naklisahid gnay hase  

.d   .ria pareynem malad hanat satisapak napatnamek naknahatrepmeM  

  adap gnutnagret isore ignarugnem malad putunep namanat satifitkefE

 narakarep nataparek nad hanat putunep nataparek ,naputunep satiunitnok nad naiggnitek

 .)2002 ,nipiruS(  

 



4.2 5.3.   aisunam nataigeK  

 gnilap rotkaf utas halas iagabes lanekid aisunam nataigeK   padahret gnitnep

 nagned natiakreb tubesret nataigeK .fisnetni nad tapec gnay hanat isore aynidajret

rotkaf nahaburep -  natuh nagnabenep aynlasim ,isore padahret huragnepreb gnay rotkaf

 namikumep uata ,nainatrep ,nainatrep nahal iagabes nakidajid kutnu apnat   iatresid

isasiober ayapu nagned . 

 

4.2 kutneB 4. - isorE kutneB  

 :idajnem nakadebid tapad isore aynkutneb nakrasadreB  

.1   nakicreP isorE )noisore hsalps(  

 lekitrep aynrapmelret nad sapelret halada nakicrep isorE -  irad hanat lekitrap

tub nalukup tabika hanat assam .gnusgnal araces najuh ria nari  

  nad ,hasab idajnem hanat haletes areges idajret naka mumiskam nakicrep isorE

 nalabetek ayntakgninem nikam nagned nalajes utkaw padahret nurunem naka naidumek

am idajnem naka kadit nakicrep isorE .hanat naakumrep sata id ria  uata nahal adap halas

 hara alages ek kaca araces rabesret naka hanat nakicrep anerak ,ratad gnay tapmet

 nahal adap ipatet ,hutaj gnay najuh ria naritub tasup irad amas fitaler gnay karaj nagned

aka hanat nakicrep anerak ,halasam idajnem naka ini lah gnirim  hara ek nanimod hibel n

.hawab hara ek huaj hibel aguj aynrapmel karaj nad hawab  

       

.2   naakumreP narilA isorE )noisore wolf dnalrevo(  

  aynamal uata satisnetni akij nad aynah idajret naka naakumrep narila isorE

apak uata isartlifni satisapak ihibelem najuh  narila awhab tagnigneM .hanat napmis satis

 kutnu naupmamek akam ,narutareb kadit narila hara nad atarem kadit idajret naakumrep

.tapmet aumes kutnu atarem kadit uata amas kadit aguj hanat sikignem  

 halada naakumrep isore ujal pahat ihuragnepmem gnay rotkaF   nad natapecek

 gnurednec naakumrep narila ,gnanet narila nad hadner natapecek adaP .narila isnelubrut

 narila utnetret natapecek satab adap aynkilabeS .isore aynidajret nakbabeynem kadit

ne alib idajret ini lah ,hanat naakumrep sikignem upmam naka naakumrep  narila igre

.hanat nahat ayad ihibelem naakumrep  

 

.3   rulA isorE )noisore llir(  

  tabika iagabes gnerel hawab hara ek utnetret karaj adap kutnebret rula isorE

rula kutnebret aggnihes naakumrep narila aynisartnesnokret -  gnay rula akiJ .licek rula



rula akam ,urab rula nakapurem kutnebret -  natiakreb gnilas ulales kadit tubesret rula

 .aynmulebes kutnebret gnay rula nagned  kadit ,surenem kadit rula metsis nakaynabeK

gnadak aynaH .kudni iagnus nagned nagnubuh iaynupmem -  rula kudni gnadak

dajnem gnabmekreb .iagnus ek gnubmaynem nad nenamrep narulas i  

 

.4   nakoles/tiraP isorE )noisore yllug(  

  iagabes lanekid gnay tirap isorE  ,enivar  adap aggnihes ,rula isore nagned amas

 .rula isore irad tujnal nagnabmekrep iagabes paggnaid ini tirap isore aynalum  tiraP

d iadnatid kitit uata aggnat naped nagnotop aynada nagne -  gnajnapes natipmeynep kitit

 gnay aynrabel nagned raseb fitaler gnay namaladek iaynupmem aguj tiraP .aynrula

 aggnihes ,rutaret kadit tagnas nad iggnit gnay nemides nabeb tukgnagnem ,tipmes

 tibed aratna isalerok  .kelej aynasaib narila nad nemides  natniakreb ulales ripmah tiraP

natapecrep nagned tare  skaditek nagned iatresid isore  hanat akum nakapmanep nalibat

.)epacsdnal(  

 

.5   iagnuS gnibeT isorE )noisore knab maerts(  

  idajret gnay isore halada iagnus gnibet isorE  ria helo gnibet nasikignep tabika

 tauk gnay iagnus ria sura nagnajret helo uata gnibet sata naigab irad rilagnem gnay

nagnukit adap amaturet -  putunep nahubmut akij tabeh hibel naka gnibet isorE .nagnukit

aked ulalret nahal nahalognep uata kasur halet gnibet .gnibet nagned t  

 

.6  I isorE  lanretn )noisore ecafrusbus ro lanretni(  

 lekitrap ayntukgnaret sesorp halada lanretni isorE -  hawab ek hanat lekitrap

halec ek kusam - irop uata halec -  irad tabikA .naakumrep hawab narila aynada tabika irop

 nakbabeynem tapad ini isore  naknurunem aggnihes ,aradu nad ria padek idajnem hanat

 isore huragneP .rula isore uata naakumrep narila naktakgninem nad isartlifni satisapak

 ,gnusgnal kadit araces huragnepreb ipatet gnusgnal araces hanat nakbabeynem kadit ini

ep narila naktakgninem utiay nakoles nakutnebmep nad ,naakumr -  tabika licek nakoles

narulas aynhutnur -  aynah ini sinej isorE .naakumrep hawab id ada gnay ria narulas

hanat id idajret - .nainatrep kutnu kiab gnaruk gnay utnetret hanat  

 

 

 

 



.7   rosgnoL isorE )edils dnal(  

 nakapurem rosgnol hanaT   nakareg uata natukgnganep anamid isore kutneb

 iges irad uajnitiD .raseb fitaler gnay emulov malad taas utaus adap idajret hanat assam

:utiay ,hanat assam nakareg tabika isore aparebeb ada ,aynnakareg  

.1   napayaR )peerc(  

.2   nautab nahutnuR )llaf kcor(  

.3  pmul narilA  ru )wolfdum(  

  utaus sata id hanat emulov utaus aynrucnulem tabika iagabes idajret narosgnoL

 uata tail hanat apureb tapad ria audek nasipaL .ria hunej gnay ria padek kaga nasipal

 aguj tapad uata ,iggnit gnay tail hanat radak gnudnagnem  nasipal apureb  itrepes ,nautab

n  tail lapa .)elahs yalc(  

 

.2 4.5  isorE ujaL naagudneP TKUP/ELSU edoteM nakrasadreB  

  edotem nakanugid tapad malad isore ujal aynraseb nakarikrepmem kutnU

 nagnaliheK mumu naamasreP( TKUP uata )noitauqE ssoL lioS lasrevinU( ELSU

kid gnay )hanaT  ELSU .)8791,5691( htimS nad riemhcsieW helo nakgnabme

atar isore ujal iskiderp naknikgnumem -  nagned nagnirimek utaus adap utnetret nahal atar

 .nahal naalolegnep naparenep nad hanat sinej macam paites kutnu utnetret najuh alop

skiderpmem kutnu gnacnarid ELSU  teehs( rabmel isore irad gnajnap akgnaj isore i

 kutnu aguj tapad tubesret naamasreP .utnetret isidnok hawabid rula isore nad )noisore

nahal adap isore iskiderpmem -  iskiderpmem kutnu tapad kadit ipatet nainatrep non nahal

akgnutihrepmem kadit nad napadnegnep  iagnus gnibet ,tirap isore irad nemides lisah n

 : tukireb iagabes halada ELSU naamasreP .)2002 ,nipiruS( iagnus rasad nad  
 

 P x C x S x L x K x R = A      2( -10) 

 : nagned  

=  A   nakataynid gnay ,utkaw nautas rep saul nautas rep isoreret hanat aynkaynaB

 iakapid ketkarp malad ,hilipid gnay R edoirep nad K nautas nagned iauses

 .nuhat/ah/not nautas  

 =  R   skedni nautas halmuj utiay ,naakumrep narila nad najuh sativisore rotkaF

h isore  nad )E( latot najuh igrene aratna nailakrep nakapurem gnay ,naju

 .ah/JK malad nautas ,)03I( tinem 03 mumiskam najuh satisnetni  



=  K   kutnu )R( najuh isore skedni rep isore ujal utiay ,hanat satilibidore rotkaF

aabocrep katep irad helorepid gnay hanat utaus  m 31,22 ayngnajnap gnay n

 .JK/not nautas ,namanat apnat %9 rasebes magares nagnirimek nagned  

= SL   rep isore aynraseb aratna habsin utiay ,gnerel nagnirimek nad gnajnap rotkaF

 utnetret nahal nagnirimek nad gnajnap nagned nahal utaus irad isore skedni

ahret  nad m 31,22 gnajnap nagned nahal tolp irad isore aynraseb pad

 .isnemidreb kadit ,kitnedi gnay naadaek hawabid ,%9 nagnirimek  

=  C   aratna habsin utiay ,namanat nemejanam nad ahal putunep namanat rotkaF

namanat putunep nagned nahal utaus irad isore aynraseb   nemejanam nad

 kadit ,namanat nagned kitnedi gnay nahal padahret utnetret namanat

 .isnemidreb  

=  P   irad isore aynraseb aratna habsin utiay ,sitkarp isavresnok nakadnit rotkaF

 irad isore aynraseb nagned sitkarp isavresnok nakadnit nagned nahal utaus

 hanat  kadit ,kitnedi gnay naadaek malad gnerel haraes haloid gnay

 .isnemidreb  

 

4.2 1.5.   )R( sativisorE skednI  

  .isore aynidajret nakbabeynem kutnu najuh naupmamek nakapurem sativisorE

 nakbabeynem gnay gnorodnep aganet halada najuh sativisore ,)2002( kadsA turuneM

lekitrap ayntukgnaret nad aynsapulekret -  .hadner hibel gnay tapmet ek hanat lekitrap

e nakbabeynem najuH  helo hanat naritub nasapelep utiay ,nalaj aud iulalem hanat isor

 .narila padahret najuh isubirtnok nad hanat naakumrep adap najuh ria nalukup  

  gnay najuh haruc atad nakhutubmem sativisore skedni gnutihgnem kutnU

nI .najuh natatacnep nuisats irad helorepid  nakisinifedid )R( najuh sativisore sked

.nuhates malad najuh isore skedni nautas halmuj iagabes   nipiruS malad )8791( sloB

 naamasrep naktapadnem arudaM nad awaJ ualuP id aynnaitilenep nakrasadreb )2002(

 :tukireb iagabes  
 

R         = bP . 911,6 112,1  N . - 474,0  P( .  xam ) 625,0                2( -11) 

 : nagneD  

R  najuh isore skednI  = nuhat/JK( nanuhat  )  

bP   )mc( nanalub najuh haruC  =  

 N   nalub rep najuh irah halmuJ  =  

P xam    )mc( natukgnasreb gnay nalub malad )maj 42( nairah mumiskam najuH  =  



.2 4 5. 2.   skednI  )K( satilibidorE  

  hanat nahat ayad halada hanat isore naakepek rotkaf uata ,hanat satilibidorE

tafis adap gnutnagret amaturet ,natukgnagnep nad nasapelep padahret -  ,hanat tafis

nak ,isartlifni satisapak ,reseg nataukek ,tagerga satilibats ,rutsket itrepes  nahab nagnud

)37 : 2002 ,nipiruS( iwaimik nad kinagro  .   kutnu fargomon nakkujnunem 2.2 rabmaG

fargomon isakifisalk nakkujnunem 3.2 nad 2.2 lebat nakgnades ,K ialin iracnem  .

 akam iggnit gnay )satilibidore rotkaf( K ialin iaynupmem hanat sinej utaus alibapA

p iggnit nikames .isoreret kutnu nanikgnumek alu  

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.2 rabmaG 2    fargomoN U  kutn M  nakutnene N  iali E )K( satilibidor  
 

.2 lebaT 2    isakifisalK rutkurtS  M  nakanuggne fargomoN  
 

 

 

 

 

  

saleK  nagnareteK  

1 sulah tagnas relunarG  

2 sulah relunarG  

3 gnades relunarG - rasak  

4 gnepmel ,subuk fisaM  



  .2 lebaT 3    isakifisalK M satilibemreP  nakanuggne N fargomo  
 

saleK  nagnareteK  )maj/mc( satilibaemreP  

1 tapeC  5,21 >  

2 tapec kagA   52,6 – 5,21  

3 gnadeS   00,2 – 52,6  

4 tabmaL kagA   05,0 – 00,2  

5 tabmaL   521,0 – 05,0  

6 tabmal tagnaS  521,0 <  

 

: fargomon acabmem araC  

: I fargomoN  

.a  I ( risap esatnesrep avruk umetreb iapmas latnoziroh araces ituk dnas  gnay )

taked gnilap gnay esatnesrep akgna adap nakisalopretni naidumek  ,iauses . 

.b  I  iapmas lakitrev araces ituk  gnay kinagro rusnu nagnudnak akgna naktapadnem

iauses  .  

.c  L .II fargomon hutneynem ,nanak hara ek latnoziroh araces narusulenep naktujna  

N II fargomo  : 

.a  P  I fargomon irad latnoziroh araces narusulene  id )c ritub irad natujnal( sata id

sata vruk nakumenem iapmas , iauses gnay hanat rutkurts a  .  

.b  D  iapmas lakitrev araces narusulenep naktujnal ,tubesret nagnotoprep ira

iauses gnay satilibaemrep avruk nakumenem . 

.c  L  gnay hanat satilibidore alaks hara ek latnosiroh araces narusulenep naktujna

 naigab irad irik isis id adareb .K rotkaf ialin naktapadnem kutnu II fargomon  

 

 nakrasadreb nakukalid tapad aguj K ialin nagnutihrep ,margomon nakrasadreb nialeS

 utaus malad alibapA .tubesret hayaliw hanat sinej iuhategnem nagned tukireb 4.2 lebat

 ,hanat sinej iagabreb tapadret hayaliw feok aguj gnutihid ulrep akam  hayaliw saul neisi

.tubesret  K ialin gnutihgnem kutnu aggniheS latot  : halada  

K latot =
K1 x A1 +  K2 x A2 +. . . . . +Kn x An

A latot
 

: anamiD  

K1 K , 2 K,..., n  ek ,...,audek ,amatrep hanat sinej satilibidore ialiN = -n 

A1, A2 A,..., n nasauL =  ek ,....,audek ,amatrep hanat sinej aera -n 

A latot   rukuid gnay hayaliw latot nasauL =  



 lebaT 4.2  hanaT sineJ iagabreB adaP K ialiN  
oN  hanaT sineJ  kudnI nahaB  K ialiN  

1 )xonktrolpaH( agamreD losotaL  nakluV ffuT  30,0  
2 )xonktrolpaH( nayatiC losotaL   ffuT nakluV  90,0  

3 )snehtroporT( ojrahgnujnaT losogeR  
 tail utaB
rupakreb  41,0  

4 )strednumorac( ugeJ losomurG  lapaN  72,0  
5 )stluduporT( loggneJ kilosdoP   tail utaB  61,0  
6 )stlumunoporT( namatiC naretideM  nakluV ffuT  1,0  

7 )siladuprT( tatuP naretideM  
 iskerB

rupakreb  32,0  

8 )silauquporT( gnunuP naretideM  
 iskerB

rupakreb  22,0  

9 )xomuH( harem losotaL  
 iskerB

rupakreb  21,0  
01  )tpeportsydixo( losogeR    21,0  
11  gninuk harem losotaL    62,0  
21  )xontrolpaN cipyT( talkoc losotaL    32,0  

31  
 gnerel adap losohtiL  cityL( majat

)trrenltoporT    72,0  

41  
 yxo( muivoloK sata id losogeR

)tpeportsyD    61,0  
51  )tpeportne cipyt( tikub kacnup losogeR    92,0  
61  )peuguport cipyt( cimuh yelG    31,0 )yalc(  
      62,0 )yalcytlis(  

71  
 

)nehtro/tpepirtue cintiL( losotiL  
 

 
 

 61,0 )yalc(  
62,0 )yalcytlis(  

81  )strednumorac( losomurG    61,0  
91  )tpeportyd cipyt( losogeR    13,0  
02  )stludoporT ciugype( talkoc losotal    13,0  
12  )tpeugaport( saret sata id cimuN yelG    2,0  
22  uba fromordiH - )tneulloport( uba    2,0  
32  utaB losodnA    80,0 - 01,0  

 

.2 4 3.5.   )S( gnereL nagnirimeK nad )L( gnereL gnajnaP rotkaF  

  nesrep uata tajared nautas malad nakataynid tapad gnerel utaus nagnirimeK

 ikak gnajnap nagnidnabrep akij % 01 nagnirimek iaynupmem nakataynid gnerel ,)%(

 .001 : 01 halada iggnit nad  ikak gnajnap( % 001 nagnirimek nagned gnerel utaus idaJ

 .tajared 54 nagnirimek nagned amas itrareb )amas itrareb iggnit nad  

  adaP .naakumrep nasapmil emulov nad natapecek ihuragnepmem nagnirimeK

agnirimek esatnesrep idaj ,gnerel utaus maruc nikam aynrasad  nikam ,iggnit nikam n

.naakumrep nasapmil ujal tapec   isore ,nagnirimek esatnesrep ayntakgninem nagned idaJ

 .)4991 ,omotU( raseb nikames naka  



  gnajnap anerak amaturet ,isore kutnu igrene ihuragnepmem gnerel gnajnaP

umrep nasapmil emulov ihuragnepmem gnerel  aggnihes raseb hibel gnay naak

 rotkaf isore naagudnep malaD .raseb hibel aguj hanat isoregnem kutnu naupmamek

:)4991 ,omotU( tukireb iagabes naamasrep nakrasadreb gnutihid gnerel  

1/L([ = SL S 831,0( + )S 569,0( + 001 ((.) 63 2 ])) 5,0  2( -12)  

 SL :nagneD   gnerel nagnirimek nad gnajnap rotkaF  =  

 L )m( gnerel gnajnaP  =  

 S  )%( gnerel nagnirimeK  =  

  tapad aguj gnerel nagnirimek nad gnajnap rotkaf ialin nagnutihreP

 ialin akam ,iuhatekid halet gnerel nagnirimek nad gnajnap akij selyE arac nakanuggnem

p rotkaf  nagned isamitseid tapad gnerel nagnirimek rotkaf ialin nad gnerel gnajna

.2 lebaT nakanuggnem 5 .2 lebaT nad 6 .)8991 ,minonA( tukireb  

.2 lebaT 5    ialiN F  rotka P  gnajna L  gnere D  na eK  sal D esaniar  

 salK

esaniarD  

ataR -  gnajnaP atar

)m( gnereL  
L ialiN  

A 05  5,1  

B 57  8,1  

C 051  7,2  

D 003  7,3  

 

 .2 lebaT 6    ialiN F  rotka K  nagnirime L )S( gnere  

gnereL salK  )%( nagnirimeK  ataR - ialiN ataR  

I 0-3 1,0  

II  3-8 5,0  

III  8- 51  4,1  

VI  51 - 52  1,3  

V 52 - 04  1,4  

IV  04 - 56  9,11  

                      rebmuS  0791( ayajiW amraD asI : H okE malad )6002,otnamre  

 

4.2 5. 4.   )C( namanaT rotkaF  

  gnay nahal irad isore aynraseb aratna nagnidnabrep halai )C( namanat rotkaF

 nad imanatid kadit gnay hanat isore aynraseb padahret namanat sinej utaus imanatid



.)0002 ,daysrA( hisreb haloid   aggnihes ,hanat putunem kutnu namanat naupmameK

 .C ialin aynlicek raseb ihuragnepmem naka ,isore ujal tabmahgnem  

  aparebeb padahret rogoB ,hanaT naitileneP tasuP naitilenep lisah iagabreb iraD

nep nad namanat iagabreb kutnu C rotkaf ialin ,awaJ id haread at naaloleg  tapad naman

.2 lebaT adap tahilid 7  ,namanat naalolegnep ,ini naitilenep adaP .naarikrep iagabes

 iauses aynaumes naarahilemep nad ,manat utkaw ,hanat nahalognep ,tibib nahilimep

 .nainatreP saniD narujna  

 

.2 lebaT 7 B kutnU C rotkaF agabre T sineJ i P nad namana  naalolegne T namana  

nahaL anuG ataT /nahaL sineJ  C ialiN  
 ).ps airaihcarB( tupmur namanaT  

ogoj gnacak namanaT  
 mudnaG namanaT  

uyak ibu namanaT  
 ialedek namanaT  

 ignaw iares namanaT  
gnirek nahal idap namanaT  

hasab nahal idap namanaT  
 namanaT gnugaj  

 ebac ,ehaj namanaT  
 gnerel haraes manatid gnatnek namanaT  
 rutnok haraes manatid gnatnek namanaT  

 haletes uyak ibu+idap+gnugaj( rilig gnapmut manat aloP  
 )ht/ah/not6( imarej aslum + )hanat gnacak imanatid nenap  

 namanat asis aslum + naturureb manat aloP  
idap( naturureb manat aloP - gnugaj -  )hanat gnacak  

 narupmac nubeK  
 namanat asis aslum + rilig gnapmut manat aloP  

 hadnipreb gnadaL  
 haloid gnosok hanaT  

 haloid kadit gnosok hanaT  
 uggnagret kadit natuH  

 kadit kameS  uggnagret  
gnalA - nenamrep gnala  
gnalA -  rakabid gnala  

 kames iatresid nogneS  
 haseres apnat nad kames iatresid kadit nogneS  

 kames apnat nohoP  
 isakifisepsid kadit nalageT  

 hanat gnacaK  
 ubeT  

 gnasiP  
 )amatrep nuhat( edeb tupmuR  

 )audek nuhat( edeb tupmuR  
 kurub hanat putunep nagned ipoK  

 salaT  

092,0  
161,0  

,0 242  
363,0  
993,0  
434,0  
065,0  
010,0  
736,0  
009,0  
000,1  
053,0  
970,0  

 
743,0  
893,0  
753,0  
002,0  
004,0  
000,1  
059,0  
100,0  
010,0  
020,0  
007,0  
210,0  
000,1  
023,0  
007,0  
002,0  
002,0  
006,0  
782,0  
200,0  
002,0  
058,0  



 : narupmac nubeK -  iggnit nataparek  
-  gnades nataparek  
-  hadner nataparek  

 gnaruk hasares mala natuH  
 : iskudorp natuH -  sibah gnabet  

-  hilip gnabet  
tupmur gnadap/rakuleb kameS  

 ialedek + uyak ibU  
acak + uyak ibU  hanat gn  

 idaP –  muhgros  
 idaP –  ialedek  

 edug + hanat gnacaK  
 kaggnut gnacak + hanat gnacaK  

 ah/not 4 imarej aslum + hanat gnacaK  
 ah/not 4 imarej aslum + idaP  

 ah/not 4 gnugaj aslum + hanat gnacaK  
 ah/not 3 airalatorC aslum + hanat gnacaK  

001,0  
002,0  
005,0  
500,0  
005,0  
002,0  
003,0  
181,0  
591,0  
543,0  
714,0  
594,0  
175,0  
940,0  
690,0  
821,0  
631,0  

 
 97 : 2002 ,nipiruS : rebmuS  

 

2 4. 5.  )P( hanaT nahalogneP rotkaF 5.  

  utaus nagned nahal irad isore aynraseb aratna nagnidnabrep halai P rotkaF

 apnat haloid gnay nahal adap isore aynraseb padahret utnetret isavresnok nakadnit

rotkaf natatac nagned ,isavresnok nakadnit -  nakismusaid nial gnay isore babeynep rotkaf

habureb kadit  naalolegnep sativitka huragnep tabika iagabes idajret gnay isore takgniT .

 gnerel nagnirimek adap gnutnagret amaturet ,isairavreb )P( hanat isavresnok nad

 .)2002 ,kadsA(  

  nasapmil natapecek nanurunep padahret fisudnok gnay manat kococreb ketkarP

naakumrep   kutnu naakumrep nasapmil igab nagnurednecek nakirebmem gnay nad

 gnadal iD .P ialin licekrepmem tapad hadner hibel gnay tapmet ek gnusgnal rilagnem

 hanat nahalognep sativitka sinej nakkujnunem P rotkaf agrah aynraseb ,nainatrep

 napaisrep nad nalukgnacnep(  .)aynnial hanat  

  malad nakijasid isavresnok nakadnit iagabreb kutnu P ialin aparebeB  lebaT .2 8 

.ini tukireb  

.2 lebaT 8   T isavresnoK sativitkA iagabreB adaP P ialiN awaJ id hana  

nahaL anuG ataT /nahaL sineJ   ialiN P 
 : ukgnab sareT .1  

 kiab iskurtsnoK .a  
 gnades iskurtsnoK .b  

 kiab gnaruk iskurtsnoK .c  
 lanoisidarT sareT .d  

 aihaB tupmur namanat pirtS .2  

 
40,0  
51,0  
53,0  
04,0  
04,0  



 : rutnok sirag turunem namananep nad hanat nahalogneP .3  
0 nagnirimek .a -  % 8  

 % 02> nagnirimek .c  
9 nagnirimek .b -  % 02  

 isavresnok nakadnit apnaT .4  
 
 

 
05,0  
57,0  
09,0  
00,1  
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.2 5 isatnemideS  

5.2 S naitregneP 1. isatnemide  

  awitsirep uata isore awitsirep irad natujnalek sesorp nakapurem isatnemideS

 tubeset hanaT .najuh ria tabika naakumrep aynsikikret nagnukec iulalem rilagnem -

narulas ,nagnukec -  isgnufreb niales iagnuS .iagnus ek kusam naidumek ,ria narulas

nahab tukgnagnep iagabes isgnufreb tapad aguj ria nakrilagnem anaras iagabes -  nahab

 awabret gnay nemideS  .)2002 ,rahoQ( nemides apureb gnay lairetam  narila helo tuynah

( rasad nataum apureb utiay nataum aud irad iridret ria daol deb aum nupuam )  nat

( gnayalem daol dednepsus  .)  malad karegreb gnay lairetam apureb utiay rasad natauM

tacnolem nad ,rucnulem ,rilugreb arac nagned iagnus narila - ep sata id tacnol  naakumr

ad  .iagnus ras naritub utiay gnayalem nataum nakgnadeS -  aynnaruku gnay sulah naritub

d gnayalem asaitnanes gnay licek hibel  ,aganimoT & onoyuS( ria malad i  .)5891   

  natukgnagnep iagabes isatnemides nakisinifednem )5991( otramuS

 ayngnayalem ( dednepsus em uata )  ria helo latnemgarf aynpadnegn  .isore aynada tabika

:utiay aynnaklubmitid gnay kapmaD  

.1   rasad aynkian nakbabeynem gnay rasad id nemides napadnegnep ,iagnus iD

aggnihes ria naakumrep ayniggnit nakbabeynem naidumek ,iagnus   tapad

y rijnab naktabikagnem nahal apminem gna -  ignudnil id kadit gnay nahal

( dnal detcetorpnu  .)  nad gniregnem narila naktabikagnem tapad tubesret laH

.urab rula iracnem  

.2   hunep ria helo irilaid narayalep narulas uata isagiri narulas alibapa ,narulas iD

 idajret naka akam nemides nagned .narulas rasad id nemides napadnegnep   laH

 nakulrepid tubesret nemides kuregnem kutnu nahalasamrep utaus nakidajnem ini

.narulas isarepo aynitnehret nakbabeynem aggnihes raseb pukuc gnay ayaib  

.3  kudaw iD - kudaw id nemides napadnegnep ,kudaw - narugnem naka kudaw  ig

fe emulov  .aynfitke  kudaw helo nakrilaid gnay nemides halmuj raseb naigabeS



iagnus helo nakrilaid gnay nemides halada -  maladek rilagnem gnay iagnus

gnibet narosgnol irad lasareb gnay licek naigabes aynah ,kudaw -  kudaw gnibet

 .naakumrep nasapmil helo rituB -  naigab id nakpadneid naka rasak gnay ritub

,kudaw uluh  lah gnay nakgnades  su  .nagnudneb taked id nakpadneid  ,idaJ

 naigabes nad kudaw fitka emulov naigab id nakpadneid naka raseb naigabes

ria naakumrep taas adap rijnab idajret alibapa ,hawab ek salibid tapad   kudaw

.hadner hisam  

.4  utnip uata nagnudneb iD -  malad natilusek nakbabeynem gnay ria utnip

ognem utnip nakisarep -  .tubesret utnip ualup nakutnebmep aynadA -  risap ualup

( srab dnas  narila uggnaggnem naka ria utnip uata nagnudneb uluh halebes id )

lem gnay ria b iula  .ria utnip uata nagnudne  naigab padahret nasureggnep ayahaB

 gnarukreb tubesret iagnus id nemides nabeb alibapa idajret nanugnab rilih

 tukgnagnem tapad narila akam ,nagnudneb uluh naigab id napadnegnep anerak

.iagnus sala lairetam  

 agnus gnajnapes haread iD  naka rijnab ,sataid naksalejid halet gnay itrepes ,i

id idajret gnires hibel   .ignudnilid kadit gnay haread  luggnat helo ignudnilid gnay hareaD

 ,iagnus rasad nakianek nagned iauses iggnitrepid ulales aynluggnat amales nama naka

mem naka aynria naakumrep nad amal ,aynratikes haread esaniard ihuragnep -  naamalek

 gnay amatu rotkaF .igal nikgnum kadit hadus isativarg arac nagned esaniard

 sinej tareb : halada iagnus id )nemides tropsnart( nemides nakareg ihuragnepmem

atapecek nad naritub iagnus igolofrom nad narila n  .  aynmalad id kudaw naanacnereP

( itam emulov tubesid gnay nagnupmanep emulov naigabes nakaidesid ulales  daed

egarots .)  S  hisam kudaw ,itam emulov isignem hisam nemides amale  isareporeb asib

 .lamron araces  helo ihuragnepid tagnas kudaw adap isatnemides ujaL  haread isidnok

 ria napakgnat  .tubesret kudaw  id nemides ujal ihuragnepmem gnay rotkaf aparebeB

 nad najuh retkarak ,isategev naputunep ,nahal nagnirimek ,hanat epit : halada kudaw

 atat .)5991 ,otramuS( nahal anug  

 b emulov ignarugnem tapad kudaw isatnemideS  ,kudaw fitkefe rijna

 ,ria naaidesretek ,rijnab nailadnegnep ignarugnem ,kudaw ria satilauk ihuragnepmem

 .)6991 ,gnaY( isaerker nagnutnuek nad ,nibrut kutnu ria nataukek  

 sumur nakirebmem nemides natukgna umli nilpisiD -  naitilenep lisah sumur

gid tapad gnay  nagnutih nakukalem nad atad nalupmugnep namodep kutnu nakanu

 nikames fitalumuka araces nemides napadne anerak ,kudaw adap nemides ujal naarikrep



 natukgnA
 nemides

 nakrasadreb
nemides lasa  

 iadamem araces isgnufreb kadit kudaw nakbabeynem naka gnay kaynab nikames amal

.)9891 ,idawrajduS(  

  

5.2 2.  nemideS sineJ  

  gnitnep huragnepreb gnay hanat naritub aynsikikret sesorp nakapurem nemideS

hret  ,nagnabmegnep ,naanacnerep pada  naarahilemep nad nataafnamep  .ria ayad rebmus

 nakrasadreb nakiaruid tapad kudaw malad id tapadret gnay nemides natukgnA

akifisalk  is .ini hawab id 3.2 rabmag itrepes  

 
 

 
 

 

 

 
.2 rabmaG 3 margaiD  )4002 ,fuoR( nemideS natukgnA nagnologgneP  

 
 daol hsaW  lekitrap nataum halada - ( gnupmel apureb sulah lekitrap tliS  nad ,)

( ubed tsuD lo awabret gnay ,)  .)4002 ,fuoR( iagnus narila he lekitraP -  naka ini lekitrap

 gnay narila adap padnegnem tapad uata ,tual iapmas narila helo awabret  uata gnanet

 .gnanegret gnay daol hsaW  ritub aratnaid gnudnilreb nad sulah naritub apureb aynasaib -

eb hibel gnay ritub  ,ras uragnepmem kadit akij takgnaret urab ad ih  iagnus ras

.)7891 ,neokijdraM(   

 daol dednepsuS   uata   rasad lairetam iagabes nakatakid tapad gnayalem nemides

( iagnus daol deb  irad iridret gnay iagnus narila malad id gnayalem karegreb gnay )

naritub raseb naigabes - ay sulah risap naritub  asaitnanes gn  .ria helo gnukudid  adaP

 kednep iagnus  daol dednepsus  hurules adap ipatet ,aynisartnesnok patet paggnaid tapad

 .)1002 ,otonoriK( isairavreb tapad aynisartnesnok iagnus rula  

 daol deB  lekitrap nakapurem -  taked nad gnajnapes karegreb gnay rasak lekitrap

agned ad n  .nahurulesek araces iagnus ras daol deB   tapad ini apureb  nakareg -  nakareg

lekitrap - rasad lekitrap  itrepes  tacnolem uata ,gnidnileggnem ,resegreb -  naka ,tacnol

 narila tibed adap gnutnagret tagnas nemideS .iagnus rasad irad sapel hanrep kadit ipatet

t gnay arila haread id idajre  .iagnus n .4.2 rabmag adap tahilid tapad aynsalej hibel kutnU  

 
 
 

 natukgna
 lairetam

rasad  

daol deb  

 dednepsus
daol  daol hsaw  

 natukgnA
 nemides

 nakgnologid
 nakrasadreb
 emsinakem
natukgnagnep  



 

 

 

 

  

 

 

2 rabmaG .4  S natukgnA isubirtsiD amekS nemide  
 

  gnay kudaw rasad padahret nanuhat uata namisum napadne emulov latoT

arac nagned nakutnetid tapad iagnus itawelid   kudaw ifargopot naatemep nakanaskalem

gnapmanep adap nakukalid narukugneP .alakreb araces -  kudaw gnatnilem gnapmanep

 kudaw rasad id padneret nad kusam gnay nemides naraseB .nakpatetid halet gnay

ukuid gnay kudaw satisapak nakgnidnabmem arac nagned gnutihid  utkaw aud irad r

.adebreb gnay  

 

.2 5.3  kudaW nemideS isubirtsiD  

  natapecek nagned kudaw malad ek nemides awabmem gnay iagnus ria narilA

rusgnareb naka uti narila irad raseb gnay -  iridret tubesret nemideS .gnarukreb rusgna

( gnayalem lekitrap irad l dednepsus dao ( rasad nataum nad raseb narukureb gnay ,)  deb

daol  kutnu nakgnadeS .kudaw uluh naigab id atled kutnebmem padnegnem naka )

 naka nad narila helo tukgnaret nad gnayalem patet naka licek narukureb gnay lekitrap

lekitraP .rilih naigab id padnegnem - ay lekitrap  nad gnayalem patet tapad licek hibel gn

amasreb kudaw itawelem naka nikgnum aynnaigabes -  iulalem gnay narila nagned amas

rula  hapmilep uata ,nibrut ,nagnaub  .  

  : helo ihuragnepid kudaw malad nemides napadne isubirtsiD  

 kudaw naisarepogneP  .1  

a rutskeT  .2  nemides lekitrap naruku uat  

 kudaw kutneB  .3  

 nemides emuloV  .4  

  anerak kudaw kutneb halada amatu gnilap gnay sataid rotkaf tapmeek iraD

.kudaw malad nemides napadne isubirtsid nakutnenem kutnu gnitnep  

 

 



5.2 4.  S sineJ tareB nemide  

 da nemides sinej tareB  tareb nad nemides ritub tareb aratna nagnidnabrep hala

 akinakeM mukitkarp kujnuteP( utnetret uhus adap amas gnay isi nagned gnilus ria

)7002,hanaT  tapad naka atik akam ,nemides sinej tareb iuhategnem nagned,babeS .

y hanat sinej nad kitsiretkarak iuhategnem  ini lisah iraD .kudaw malad ek kusam gna

 malad raseb lidna irebmem gnay hakanam SAD laera nakarikrepmem asib atik aguj

 gnay SAD hayaliw nakiabrep kutnu amaturet anugreb ini laH .kudaw id napadnegnep

urednec nemides lekitrap naruku akiJ .isore tabika sitirk  nautnenep akam ,)yalc( sulah gn

 nakanuggnem tapad emulov retemonkip  gnurednec lekitrap naruku alibapa ,numaN .

tapad atik akam ,)dnas( rasak ritubreb  .ria isiid gnay ruku ubal nakanuggnem  

 ini hawab id sumur nakanuggnem tapad nemides sinej tareb nagnutihreP  : 

𝑔𝑆 = 𝑡𝐺  . 𝑠𝑊
𝑠𝑊 +𝑊1−𝑊2

                       2( -13) 

 

,cT adap ria sinej tareb =  tG  anamid  

 naijugnep amales ria uhus = cT  

 gnirek hanat tareb = sW  

 hanat + ria + uku ubal tareb = 1W  

 ria + ubal tareb = 2W  

 

5.2  5. S ujaL nagnutihreP nemide  

  ek iagnus narila aynkusaM  kudaw malad  natukgna awabmem ulales naka

,nemides   suret naka aynnial gnay aratnemes ,padnegnem gnay naigabes ada anamid

 .tubesret kudaw nalakgnadnep nakbabeynem utnet ini laH .ria narila itukignem rilagnem

 padahret kudaw huragneP  hibel naka narila natapecek padahret halada ilsa iagnus narila

 ayad nakbabeynem aggnihes ,licek idajnem naka ria naakumrep nagnirimek nad tabmal

 kutnu nagnurednecek ikilimem nad gnarukreb idajnem nemides padahret iagnus tukgna

neD .kudaw rasad id padnegnem  utaus iagabes gnadnapid tapad kudaw ,naikimed nag

iagnus irad latot nemides natukgna rukugnem kutnu aidem -  aynnarila gnay iagnus

.kudaw kusam  

  ignarugnem naka kudaw malad id padnegnem gnay iagnus nemides isalumukA

ov iuhatekid tapad alibapA .kudaw satisapak  kudaw satisapak ayngnarukreb irad emul

 tapad aynnuhat paites kudaw isatnemides ujal akam ,utnetret utkaw akgnaj malad

: gnutihid  



 

𝑢𝑗𝑎𝐿  𝑛𝑒𝑚𝑖𝑑𝑒𝑠 = 𝑡𝑎𝑟𝑒𝑏  𝑠𝑖𝑛𝑒𝑗  𝑥 ( 𝑒𝑚𝑢𝑙𝑜𝑣  𝑡𝑎𝑎𝑠  𝑖𝑛𝑖 − 𝑒𝑚𝑢𝑙𝑜𝑣  𝑎𝑦𝑛𝑚𝑢𝑙𝑒𝑏𝑒𝑠 )
𝑎𝑙𝑚𝑢𝑗 ℎ 𝑡𝑎ℎ 𝑛𝑢

      2( -14) 

 

  gnay nemides tibed nakitahrepid ulrep ,kudaw nemides ujal nakutnenem malaD

.nemides napadne irad kifiseps sinej tareb nad tubesret kudaw kusam  

  

.2 6 s raseb gnutihgneM ( RDS edotem nagned isatnemide oitaR yrevileD tnemideS ) 

 esorp iraD  gnay iagnus id nemides narila  naigabes aynah ,isatnemides s

 irad utnetret isakol id padnegnem nial gnay nakgnades ,SAD irad raulek tukgnaid

 kednep gnay karaj hupmenem karegreb ilakgnires isore lisah nemides nahaB .iagnus

mideS .nakpadneid aynrihka mulebes adareb patet hisam ini ne   nakpadneid uata nahal id

et id  .iagnus ek kusam naigabes uata ratad hibel gnay nial tapm  

  ,aidesret muleb SAD utaus isatnemides gnutihgnem kutnu mumu naamasreP

 .aera saul nakrasadreb natakednep nakgnabmekid nakhadumem hibel kutnu  oisaR

 nasapeleP habsiN tubesid hanat isore lairetam nahurulesek irad tukgnaret nemides

( nemideS oitaR yrevileD tnemideS  /  .aera saul irad isgnuf nakapurem gnay )RDS

( nemideS nasapeleP habsiN nagnutihreP oitaR yrevileD tnemideS  lanekid pukuc uata )

DS nagned d nemides lisah aynraseb nakarikrepmem kutnu nagnutihrep halada R  ira

.ria napakgnat haread utaus  

  naarikarp nakutnenem malad gnitnep paggnaid RDS  aynraseb nagnutihreP

 gnay latot isore nagnutihrep nakrasadreb latot nemides lisah aynraseb sitsilaer gnay

reb  .ria napakgnat haread id gnusgnal H  nad nemides lisah aynraseb aratna nagnubu

sairavreb aynmumu ria napakgnat haread id gnusgnalreb gnay latot isore aynraseb  .i

satilibairaV  ini  nakutnetid  helo  s : uj ,nemides rebmu  ,ropsnart metsis ,nemides halm

t itrap rutske lek -  kitsiretarak nad nemides isisoped isakol ,isoreret gnay hanat lekitrap

 )7002 ,.C kadsA( SAD  

 nagnutihrep malad RDS aynraseB - u nemides lisah uata isore nagnutihrep  kutn

iagnus narila haread utaus  : tukireb naamasrep malad nakataynid tapad  

 

= RDS  
𝑙𝑖𝑠𝑎𝐻  𝑛𝑒𝑚𝑖𝑑𝑒𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ

𝑖𝑠𝑜𝑟𝐸  𝑙𝑎𝑡𝑜𝑡  𝑎𝑑𝑎𝑝  𝑢𝑡𝑎𝑢𝑠  𝑆𝐴𝐷
                       2( -15) 

  halada halada  SAD utaus malad nakhelobrepid  gnay  nemides latot  gnadeS

 ,hanat kutnu isore isnarelot nagned RDS ilak lisah  hanat kutnu isore  isnarelot  aynraseb



nutnagret )7591( nospmohT turunem H .aynkatel nad hanat tafis irad g  tahilid tapad ini la

 lebaT adap 2.9 tukireb . 

2 lebaT .9    isnareloT T kutnU isorE )7591 ,nospmohT( hana  

oN  nat tafiS mutartsbus nad ha   isore isnareloT

)nuhat/ah/not(  

1 nautab sata id ,lakgnad hanaT  21,1  

2 nautab sata id ,malad hanaT  42,2  

3  aynhawab id nasipal nagned hanaT

( liosbus  gnay mutartsbus sata id tadap )

 imalagnem halet( isadilosnokret kadit

)nakupalep  

84,4  

4  aynhawab id nasipal nagned hanaT

 nahab sata id ,tabmal satilibaemrepreb

isadilosnokret kadit gnay  

69,8  

5  aynhawab id nasipal nagned hanaT

 nahab sata id ,gnades satilibaemrepreb

isadilosnokret kadit gnay  

12,11  

6  aynhaeab nasipal gnay hanaT  ,elbaemrep

 kadit gnay nahab sata id isadilosnokret  

54,31  

 )0002,daysrA,alanatiS : rebmus(  

 

  nagned nakutnetid tapad utnetret narila haread utaus irad nemides lisaH

( turalret nemides natukgnagnep narukugnep tnemides dednepsus  irad lortnok kitit adap )

opsnart sesorp aynada aneraK .iagnus rula  ria narila tabika idajret gnay nemides tr

nalakgnadnep adap tabikareb naka akam iagnus - hanat aynkutnebret nad  nalakgnadnep -

riggnip haread id urab hanat - atled nad iagnus riggnip - .iagnus atled  

 lekitrap naruku nad nemides sinej adap nakrasadreB - nat lekitrap  atres ha

 nemides sinej iagabreb lanekid aynnusuynem gnay  kudni nahab irad larenim isisopmok

 ,aynnaruku turuneM .aynlekitrap  naruku adap gnutnagret aynnial nad tail ,risap itrepes

 lebaT adap itrepes sinej aparebeb idajnem nakadebid nemides .2 01  L & ennuD(  ,dlopoe

)7002 ,C kadsA  malad 8791 . 

 

 



  lebaT .2 01  P narukU nakrasadreB nemideS sineJ lekitra  

nemides sineJ   narukU )mm( lekitrap  

taiL  9300.0<  

ubeD  9300.0 - 5260.0  

risaP  5260.0 - 00.2  

raseb risaP  00.2 - 46  

  )7002 .C kadsA : rebmuS(  

 

  naarikrep aynraseB  iulalem nakutnetid tapad 7002.C kadsA turunem nemides

.tukireb naamasrep  

 Y = A sW. )RDS(.  2( -16)  

anamiD     Y    saul nautas rep nemides lisaH =  

  A       isore halmuJ =  

   sW    = SAD sauL  

   = RDS oitaR yrevileD tnemideS  )nemideS nasapeleP habsiN(  

 

.2 7 ( nanayaL rumU iskiderP efil lufesU   kudaW )  

  ,)2002 ,rahoQ( edotem aud nagned nakutnetid tapad kudaw nanayal rumU  

 : tukireb iagabes utiay  

.1   nanayal rumu naarikreP  nakrasadreb  ( itam nagnupmat satisapak egarots daed  .)  

  tihrep sata nakrasadid ini naarikreP ebeb adap nagnu  gnay utkaw apar

 helo nakhutubid  nagneD .itam nagnupmat satisapak isignem kutnu nemides

jal( natapecek aynraseb nad itam nagnupmat satisapak aynraseb ayniuhatekid  nemides )u

 akam ,padnegnem gnay tnu nemides nakhutubid gnay utkaw iuhatekid naka  ku

 kudaw rumu aynhabmatreb gnirieS .itam nagnupmat haread adap putunem/isignem

 kapmadreb naka gnay ,aynitam nagnupmat satisapak gnarukreb nikames naka akam

 naanaskalep aynuggnagret idajnem   tubesret lah uti anerak helO .kudaw lanoisarepo

us nakidajid tapad  kutnu nauca uta   itam nagnupmat satisapak napak nakiskiderpmem

naka uti kudaw   helo hunep isiret  .nemides  

.2   nanayal rumu naarikreP  padnegnem gnay nemides isubirtsid aynraseb nakrasadreb

.nagnupmat id  

   C epo rumu nakutnenem kutnu nakanugid ini ara  kudaw isar  nakrasadreb

 nagnubuh  satisapak nad nagnaneg isavele nagned nagnaneg saul aratna isgnuf

 .aynitam nagnupmat   .aynnauca iagabes nakidajid nalibmagnep utnip isavele nakotaP



 ,nemides napadne isavele helo iapacid naka nalibmagnep utnip isavele alibapa aggniheS

 naka sinket araces aynrihka nad ,uggnagret naka kudaw lanoisarepo nataigek akam

.ilakes amas isgnufreb tapad kadit kudaw naktabikagnem  

 

.2 8 kudaW napakgnaT isneisifE  

  ada numan ,padnegnem aynhurules kadit kudaw ek kusam gnay nemideS

aksuretid gnay naigabes .nagnudneb raulek n   isinifeD ycneiciffe part   irad oisar halada

 padneret nemides halmuj .nemides nakusam latot padahret  

  nemides pakgnanem malad kudaw napakgnat isneisife nad naarikrep utauS

mides esatnesrep nakgnubuhgnem gnay )3591( enurB helo taubid halet  gnay ne

am narila nad kudaw satisapak oisar padahret pakgnatret nanuhat kus .. 

  nagnubuH  narila aratna  turalret nemides nad ria  padahret kudaw kusam gnay

tapad aynturalret nemides atreseb raulek gnay nahapmil nad ria emulov   nakataynid

 kifarg malad abmag adap .5.2 r  

 

 

 

 

 

 

 

 

 

 

 

 

.2 rabmaG 5 E kifarG if T isneis napakgna   

 .2 rabmag nakrasadreB 5  napakgnat isneisife ialin gnutihgnem kutnu ,sata id

b kudaw  nakrasadre isneisife nautnenep adap kifarg naacabmep  .kudaw napakgnat   akam

 : tukireb silutid tapad sumur naamasrep  

𝑌 =  001  . �1 − 1
1- Xa

�
𝑛

                        2( -17) 
 

 X : anamiD  atar avruk irad libmaid = I/C  = -  atar )5,1 = n ,001 = a ialin(  

      Y  =   ( kudaw napakgnat isneisife ycneiciffe part  ) 



 

 ,uti nialeS  al sumur ada  nagnutihrep malad nakanugid tapad gnay ni  part

ycneiciffe  nagned ,enurB rannuG edoteM halada nakanugid gnay sumur nupadA .

 nagned )C( kudaw nagnupmat satisapak aratna nagnidnabrep wolf ni   uata )I( nanuhat

: )I/C( naamasrep nagned naksilutid tapad  

. 001 = TE  79,0  gol^91.0 )I/C(                     2( -18) 

  =  TE  anamiD ) kudaw napakgnat isneisife ( parT ycneiciffE . 

.ini tukireb 6.2 rabmag adap kifarg malad mukgnarid tapad TE ialin naraseB  

 

 

 

 

 

 

 

 

 

 

 

 

 

.2 rabmaG 6  enurB kifarG    

k kutneb sata nakrasadid ,ini audek sumur adaP  enurB helo taubid gnay avru

sanibmokgnem nagned helorepid  .SA id kudaw aparebeb atad naki  enurB

 raseb gnay I/C oisar ialin kutnu % 001 iapacnem ycneiciffe part awhab nakismusagnem

 kutnu lon nad aynhawab mirtske ialin .  atad taas adaP wolfni   enurB ,helorepid muleb

 aguj  awhab nakismusagnem wolfni   nagned amas wolftuo . 

79,0 . 001 = TE )I/C( gol^91.0  

 enurB evruc )3591(  

dednoP о  sriovreseR  
sriovreseR yrD Δ  

ataD s’enurB ●  
 


