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III BAB  

NAITILENEP IGOLODOTEM  

 

 
.A   naitileneP naujuT  

halasam nakrasadreB -  naujut akam ,naksumur itilenep halet gnay halasam  ini naitilenep

 tapad( ayacrepid nad )dilav ,raneb ,hihas( tapet gnay nauhategnep naktapadnem kutnu halada

 adap ajrek isatserp nagned ajrek serts aratna nagnubuh gnatnet )elbailer ,nakladnaid

.nawayrak  

.B   naitileneP tapmeT nad naitileneP utkaW  

        tileneP I kolB amatU uajiH kodnoP lJ ,ayraK atsiramidaH TP id nakanaskaliD nai -  oN 6

 nagnagadrep gnadibid karegreB ,taraB awaJ rumiT isakeB iamreP uajiH kodnoP 4

tropmi/tropske  gnarab naadagnep -  )enihcaM sciD cirtcelE( MDE aynsusuhk kirbap gnarab

.siroseccA tuC eriW   

        rebotkO nalub kajes gnutihret ,nalub 3 amales gnusgnalreb naitilenep utkaW -  iraunaJ

 igab fitkefe nad gnaul pukuc paggnaid gnay utkaw nakapurem tubesret utkaw anamid ,4102

 .naitilenep nakanaskalem malad itilenep  

.C   naitileneP edoteM  

        y edoteM  hilipid ini edoteM .ievrus edotem halada ini naitilenep malad nakanugid gna

 narabeynep nad aracnawaw iapacid nigni gnay naitilenep naujut nagned iauses anerak

 aratna nagnubuh aynada ianegnem naveler gnay isamrofni naktapadnem kutnu renoiseuk

ed ajrek serts .ajrek isatserp nagn  
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.D  lepmaS nalibmagneP kinkeT nad isalupoP  

 ikilimem gnay kejbus uata kejbo sata iridret gnay isasilareneg hayaliw“ halada isalupoP

 naidumek irajalepid kutnu itilenep helo nakpatetid gnay utnetret kitsiretkarak uata satitnauk

.”aynnalupmisek kiratid 45   hurules halada isalupop idajnem gnay ini naitilenep malaD

 ucagnem elpmas nautneneP .gnaro 25 halmujreb ayraK atsiramidaH TP halmuj  nawayrak

lebat adap   lehciM & cassI  44 kaynabes libmaid gnay akam %5 nahalasek takgnit nagned

.gnaro  

 ini  naitilenep malad elpmas helorepmem kutnu nakanugid gnay elpmas nalibmagnep kinkeT

( lanoisoporp kaca elpmas kinket halada gnilpmas modnar lanoitoporp  hayaliw paites iraD .)

gnisam malad kejbus aynkaynab gnabmies nagned nakutnetid - libmaid hayaliw gnisam   araces

 isiviD irad iridret libmaid gnay kejbus nupadA .kaca gnitnuoccA dna ecnaniF  isiviD ,

gnitekraM  isiviD , gnisahcruP  isiviD nad ,  secruoseR namuH  ini metsis nagneD .mumU nad

.fitatneserper gnay elpmas naktapaid nad ilikawem tapad nakparahid  

1 .III lebaT  
lepmaS halmuJ nagnutihreP  

nemetrapeD  halmuJ  lepmaS nagnutiheP  

gnitnuoccA & ecnaniF  gnaro 5  gnaro 4 = 44X25/5  

mumU & DRH  gnaro 6  gnaro 5 = 44X25/6  

gnitekraM  gnarO51  gnarO 31 = 44X25/51  

gnisahcruP   gnaro 62  gnarO 22=44X25/62  

 

lepmaS halmuJ  

 

gnarO 44  

 

.E    naitileneP nemurtsnI  

                                                             
45  yiguS 55.h ,)0002 ,atebaflA :gnudnaB( naitileneP kutnu kitsitatS ,ono  
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.1  ajrek isatserP  

.a  lautpesnoK isinifeD  

 nakanaskalem malad nawayrak gnaroes helo iapacid gnay ajrek lisah halada ajrek isatserP

 sata nakrasadid nawayrak ajrek isatserP .aynadapek naknabebid gnay naajrekep nad sagut

tiay rotakidni aparebeb  ,naridahek ,sagut nakanaskalem malad satitnauk nad satilauk u

.bawaj gnuggnat ,amasajrek  

.b  lanoisarepO isinifeD  

 nakataynid aynlisah gnay fitatitnauk nad fitatilauk kepsa itupilem nawayrak ajrek isatserP

 malad nakropalid gnay ialin nad roks kutneb malad  isatserP .ajrek isatserp naialinep kutneb

 irad libmaid aynatad gnay rednukes atad nakapurem isakeB ayraK atsiramidaH TP ajrek

 ajrek isatserp naialineP .4102 iraunaJ nalub  edoirep kutnu nawayrak ajrek isatserp naialinep

tilauk utiay ayraK atsiramidaH TP id  ,bawaj gnuggnat ,naridahek ,ajrek satitnauk nad sa

.amasajrek  

.2  ajreK sertS  

.a  lautpesnoK isinifeD  

 gnay ukalirep nad sigolokisp ,sigoloisif iskaer apureb laudividni iskaer halada ajrek sertS

nem malad udividni imalaid gnay naketret naasarep aynada anerak lucnum .naajrekep ipadahg  

 

 

.b   lanoisarepO isinifeD  

 kated apureb sigoloisif isaker sata iridnes irid padahret nawayrak naialinep halada ajrek sertS

 ,haram hadum apureb sigolokisp iskaer atres tagnirekreb nad ,alapek tikas ,kian gnutnaj

artnesnokreb tilus ,nanasobek adnunem akus ,nagnagetek ,is -  atres nasamecek nad adnun

 ajrek sertS .isasinagroret kadit ukal hakgnitreb nad irid kiranem itupilem ukalirep iskaer
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 kutnebreb renoiseuk nakanuggnem nagned rukuid trekiL   uata iggnit naknimrecnem gnay

 adap ajrek serts aynhadner .naahasurep  

.c  isiK - nemurtsni isik  

isiK - isik nakapurem ini naigab adap nakijasid gnay ajrek serts nemurtsni isik -  nemurtsni isik

isik iagbes aguj nad nakabocijuid gnay ajrek serts elbairav rukugnem kutnu nakanugid gnay -

kutnu nakanugid gnay lanif nemurtsni isik  isiK .ajrek serts elbairav rukugnem -  nemurtsni isik

1.III elbat adap tahilid tapad ajrek serts  

1.III lebaT  
isiK - X elbairaV nemurtsnI isik  

ajreK sertS  
 

rotakidnI  rotakidnI buS   ijU laoS rituB
aboC  

laniF laoS rituB  

)+(  (-) )+(  (-) 

 iskaeR

sigoloisiF  

 tikaS alapeK  3 2*,1  3 2,1  

kiaN gnutnaJ kateD  4 6*,5  4 5 

tagnirekreB  01  9*,8,7  9 8,7,6  

 iskaeR

sigolokisP  

isartnesnokreb tiluS  41  31,21,11  21  11,01  

nagnageteK  71  61,51  41  31  

haraM haduM  91  02,81  61  71,51  

nanasobeK  22  42,32,12  22,91,81  12,02  

nasameceK  62*,52  72   32  

adnunem akuS - adnun  92,82   52,42   

 iskaeR

ukalireP  

 kadit  ukal hakgniT

isasinagroret  

13  03  72  62  

irid kiraneM  33  23*  92  82  

pord ritub*  
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 halet ,trekil alaks ledom nakanuggnem nagned naataynrep ritub paites isignem kutnU

 5 nakaidesid  takgnit nagned iauses 5 iapmas 1 ialinreb nabawaj paites nad nabawaj fitanretla

2.III lebat adap tahilid tapad aynsalej hibel kutnU .aynnabawaj  

2.III lebaT  
ajreK sertS kutnU naialineP alakS  

 
 oN  nabawaJ fitanretlA  fitisoP metI  fitageN metI  

1  tagnaS :  SS ujuteS  1 5 

2  ujuteS :  S  2 4 

3 ugaR : RR - ugar  3 3 

4 ujuteS kadiT : ST  4 2 

5 ujuteS kadiT tagnaS : STS  5 1 

 

 

 

.d  nemurtsnI satidilaV  

 ledom nemurtsni nanusuynep nagned ialumid ajrek serts nemurtsni nagnabmegnep sesorP

 ledom adap ucagnem gnay trekil alaks rotakidni -  adap tahilret ajrek serts lebairav rotakidni

1.III lebat  

 natiakreb gnibmibmeP nesoD adapek nakisatlusnokid nemurtsni pesnok ,ayntukireb pahaT

ritub huaj aparebes utiay ,kurtsnok satidilav nagned -  tubesret nemurtnsi naataynrep ritub

 rukugnem  halada ayntujnales hakgnal ,iujutesid pesnok haleteS .)ajrek serts( X elbairav

 kana nakapurem gnay idabA odnisaF TP id nawayraK 03 adapek nakaboc iju id ini nemurtsni

.ayraK atsiramidaH TP irad gnabac  

isah atad sisilanagnem nagned nakukalid isadilav sesorP  satidilav utiay nemurtsni aboc iju l

 .nemurtnsi latot roks nagned ritub roks aratna isalerok neisifeok nakanuggnem gnay ritub

halada amiretid gnay naataynrep muminim satab airetirK  r lebat   farat adap( 163,0= )licek(



53  
 

 
 

  alibapA .)50,0 nakifingis r gnutih > r lebat  naidumek gnay ,dilav paggnaid naataynrep ritub akam ,

 nakanugid gnay sumur nagneD .pord id surah uata nakanugid kadit tubesret naataynrep ritub

:tukireb iagabes satidilav iju kutnu 55  

( )( )
( )[ ] ( )[ ]∑ ∑∑ ∑

∑ ∑∑
−−

−
=

22.22.

.

YYNXXN

YXYXN
r yx  

 

: nagnareteK  
r yx   tnemom tcudorp ”r” isalerok akgnA =  
N   halmuJ = aboc iju kejbus  
∑ YX   Y nad X roks aratna nailakrep halmuJ =  

∑ X    X roks halmuJ =  

∑Y   Y roks halmuJ =  

∑ 2X  = naktardaukid uluhad hibelret haletes X roks halmuJ  

∑ 2Y  = naktardaukid uluhad hibelret haletes Y roks halmuJ  
 

 amiretid gnay naataynrep muminim satab airetirK  farat adap 163,0 = lebatr halada

 akij numaN .dilav paggnaid naataynrep akam ,lebat r > gnutih r alibapA . %5,0   isnakifingis

 naataynrep ritub naidumek gnay ,dilav kadit paggnaid naataynrep ritub akam ,lebat r< gnutihr

d surah uata nakanugid kadit tubesret .pordi  

 ritub 4 kaynabes ataynret ,isadilavid haletes naataynrep ritub 33 irad nagnutihrep nakrasadreB

 laos pord   .ritub 92 kaynabes nakanugid tapad nad dilav gnay naataynrep aggnihes

ritub roks padahret satilibailer gnutihid ayntujnaleS - gnay naatayrep ritub   nakataynid halet

 satilibailer iju sumur nakanuggnem nagned dilav ,hcabnorC ahplA utiay 65  

 

 = iir  � 𝑘
𝑘−1

� �1 − ∑ 𝑖𝑆 ²
𝑡𝑆 ²

� 

 

                                                             
55  513 h ,)5002 ,otisrat :gnudnaB( akitsitatS adoteM ,anajduS  
65  rasaD ,otnukirA imisrahuS - 07 h ,)6002 ,araskA imuB : atrakaJ( ,nakididneP isaulavE rasad  
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: nagnareteK  

r ii  nemurtsni satilibaileR =  
k meti aynkaynab =  

S∑ i
2 ritub nairav halmuj =  

  St
2 latot roks nairaV =  

 

iridnes uti ritub nairaV  tukireb iagabes sumur nakanuggnem nagned helorepid tapad  
 

iS 2  =
∑𝑥𝑖2(∑ 𝑖𝑥 ²)

𝑛
𝑛

  
 
 
 
r ii  nemurtsni satilibaileR :  

 k  )dilav gnay( naaynatrep ritub kaynaB :  

S∑ i
2 ritub roks snairav halmuJ :  

St
2 latot roks nairaV :  

 

 lisah helorepid lisah iraD S∑ i
2 nad 96,0 =   St

 2  r aggnihes  58,381 = ii   ini laH ,629,0 = rasebes

008,0( irogetak malad kusamret set satilibailer neisifeok awhab nakkujnunem -  akam ,)000,1

 nakatakid tapad naikimed nagneD .iggnit gnay satilibailer ikilimem nakataynid nemurtsni

sni awhab  iagabes nakanugid naka gnay halini naataynrep ritub  92 halmujreb gnay nemurt

.ajrek serts lebairav rukugnem kutnu lanif tnemurtsni  

 
 

.F  elbairaV ratnA nagnubuH isaletsnoK  

X elbairav aratna fitagen nagnubuh tapadret awhab nakujaid gnay sisetopih nagned iauseS  

 nad X elbairav aratna nagnubuh isaletnok akam ,)ajreK isatserP( Y elbairav nad )ajrek serts(

:tukireb iagabes nakrabmagid tapad Y elbairav  
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X Y 

 

: nagnareteK  

X  )ajrek serts( sabeB elbairaV:  

Y  )ajreK isatserP( takireT elbairaV :  

  nagnubuH harA :  

.G  keT ataD sisilanA kin  

 sisetopih iju nad iserger iju halada ini naitilenep malad nakanugid gnay atad sisilana kinkeT

hakgnal nagned - : tukireb naiagabes hakgnal  

.1  isergeR naamasreP iracneM  

 nakanuggnem nagned nakukalid anahredes reinil iserger nagnutihrep nupadA  iagabes sumur

:tukireb  

 

 
:nagnareteK  

   Ŷ nakiskiderp id gnay Y :  
   X sabeb lebairaV :  
   a natsnok nagnaliB :  
    b  reinil iserger hara neisifeoK : 75  
 

tukireb iagabes sumur nagned iracid tapad b & a neisifeok anamiD  

  

 

 

 

.2   sisilanA ataD nataraysreP ijU  

                                                             
75  artsinimdA naitileneP edoteM ,onoyiguS 732 h ,)0102 ,atebaflA tibreneP :gnudnaB( is  
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X Y 
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 X sata Y iserger nariskat talag hakapa iuhategnem kutnu nakukalid satilamron ijU

 X nad Y iserger nariskat talag padahret nakukalid naijugneP .kadit uata lamron isubirtsidreb

 .50,0 = )α( isnakifingis farat adap srofeiliL nakanuggnem nagned  

nugid gnay sumuR  halada naka 85  

 

 

:nagnareteK  

    oL  rasebreT kaltuM agraH :  

   )iz(F  ukaB akgnA gnauleP :  

   )iz(S  ukaB akgnA isroporP :  

 

:kitsitatS sisetopiH  

oH     lamron isubirtsidreb X sata Y iserger nariskat talaG   :  

  iH    X sata Y iserger nariskat talaG   : lamron kadit isubirtsidreb  

:naijugnep airetirK  

 X sata Y iserger nariskat talag itrareb ,amiretid oH akam ,)lebat( tL<)gnutih( oL akiJ

 nariskat talag itrareb ,kalotid oH akaM ,)lebat( tL> )gnutih( oL akiJ .lamron isubirtsidreb

tsidreb kadit X sata Y iserger .lamron isubir  

.3  sisetopiH ijU  

.a  isrgeR naitrarebek ijU  

naamasrep hakapa iuhategnem kutnu nakanugid iserger naitrarebek ijU  

.itrareb helorepid gnay iserger  

: kitsitats sisetopiH  

0 ≥ β : oH  
                                                             

85  664 h ,)otisraT :gnudnaB( akitsitatS edoteM ,anajduS - 764  
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85  664 h ,)otisraT :gnudnaB( akitsitatS edoteM ,anajduS - 764  
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0 < β :  iH  

: naijugnep airetirK  

F akiJ   gnutih F > lebat iretid oH akam , F akij nad am   gnutih F >  ,lebat  itrareb tagnas nakataynid isergeR

.oH kalonem lisahreb akij  

.b  isergeR satireinil ijU  

 kutnebreb tubesret iserger naamasrep hakapa iuhategnem kutnu nakukalid ini satireinil ijU

.reinil non uata reinil  

kitsitatS sisetopiH  

  :   oH  xβ   +   α   =   Y  

   Y   :    iH    ≠ xβ   +   α  

:halada iserger satireinil naijugnep airetirK  

F akiJ  gnutih F <   lebat F akij nad ,oH amiret akam   gnutih F >  ,lebat  satireinil isergeR .oH kalot akam

.amiretid oH akij  

reinil kadit isergeR =   iH  

 isergeR =  oH reinil  

 avana lebat nakanugid sata id iserger naamasrep satireinil nad naitrarebek iuhategnem kutnU

: tukireb iagabes 95  

AVANA 3.III .lebaT  

isergeR naitrarebeK nad naraenileK ijU kutnU snairaV asilanA ratfaD  

 rebmuS
snairaV  

 tajareD
sabeB  

)bd(  

 halmuJ
tardauK  

J( )K  

ataR -  atar
 halmuJ
tardauK  

)KJR(  

gnutiH F  
)oF(  

teK  

latoT  
 

isergeR  
)a(  

 
isergeR  

)b/a(  

N 
 
l 
 
 
l 
 

Y ∑ 2 

 

∑𝑟
𝑁

 
 

 .b ∑ yx  
 

Y ∑ 2 

 
∑𝑟
𝑁

 
 
 
 

- 
 
 
 
 
S2 ger  
S  2 ser  

tF > oF  
 akaM
 iserger

itrareb  

                                                             
95   ,onoyiguS dibi 233 h ,  
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 udiseR  

 
n-2 

 
)S( KJ  

 
KJ ∑ yx   

      1 
 

)s( KJ  
n-2 

 anuT
 kocoC

)cT(  
 

talaG  
)G(  

 k – 2 
 
 
 
 n - k 

)CT( KJ  
 
 
 

)G( KJ  

    

)cT( KJ  
   k-2 

 
 

)G( KJ  
    n-k 

S2 CT  
S2G 

 tF > oF
 akam

 iserger
 kutnebreb

reinil  

 
 

: nagnareteK  

)cT( KJ  )kocoC anuT( tardauK halmuJ :  

)G( KJ  )talaG( naurilekeK tardauK halmuJ :  

)s( KJ  )asis( tardauK halmuJ :  

KJR    : ataR - tardauK halmuJ atar  

 

.C  isaleroK neisifeoK nagnutihreP  

 itiletid gnay elbairav aud aratna nagnubuh aynlicek raseb iuhategnem kutnu nakanugiD

:tukireb iagabes sumur nagned nosraeP irad tnemoM tcudorP isalerok neisifeok nakanugid  

r   yx =    
∑ 𝑦𝑥

�(∑ 2𝑋 ) (∑ 𝑦2)
 

: nagnareteK  

r yx    tnemom tcudorp isalerok neisifeok =  

X narabes malad roks halmuJ = x ∑  

Y narabes malad roks halmuJ = y ∑  

.D  ijU( isaleroK neisifeoK naitrarebeK ijU - )t  

ju nakanugid nagned isalerok neisifeok neisifeok isnakifingis iju iuhategnem kutnu ini ijU  t i

: sumur nagned  
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t gnutih     =   
𝑟 √𝑛−2

�1−(𝑟2)
 

: nagnareteK  

t    gnutih isalerok neisifeok isnakifingis roks =  

r      tnemom tcudorp isalerok neisifeok =  

atad uata lepmas aynkaynaB =        n  

0 ≤ ρ : oH  
0 < ρ : aH  

 
: naijugnep airetirK  

 akij oH amireT –t  gnutih ≥-t lebat  

 alib oH kaloT –t  gnutih <-t lebat  

 oH akiJ.2 n = )KD( nasabebek tajared nagned 50,0 isnakifingis farat adap nakukalid ini laH

 X elbairav aratna naklupmisid tapad aggnihes isnakifingis isalerok neisifeok akam ,kalotid

 nagnubuh tapadret Y nad .fitagen gnay  

.E  isanimreteD neisifeoK  

 nagnutihrep nakukalid akam ,X helo nakutnetid Y isairav aynraseb apareb iuhategnem kutnU

tukireb iagabes halada isanimreted neisifeok sumuR .isanimreted neisifeok  

r = DK yx
2 

: nagnareteK  

isanimreteD neisifeoK :   DK  
r       yx tnemom tcudorp isalerok neisifeoK :  
 

 

 

 

 


