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 artsbA tc   eht ni detcudnoc neeb sah ecnadnuba motaid dna etartin ,tnetnoc lio eht no yevrus A
 etartin dna tnetnoc liO .edit wol dna hgih gnirud nabU gnujnaT fo sretaw latsaoc
 eniraM ni tuo deirrac erew smotaid fo noitacifitnedi eht sa llew sa sisylana

obaL yrtsimehC  dna seirehsiF fo ytlucaF ,yrotarobaL ygoloiB eniraM dna yrotar
 ytilauq retaw lla taht dewohs stluser ehT .uaiR fo ytisrevinU ,secneicS eniram
 slevel elbarelot fo egnar eht ni llits erew yduts tneserp eht ni derusaem sretemarap

ro eniram fo lavivrus eht rof 022,0 morf seirav tnetnoc lio naem ehT .smsinag -  842,0
 morf etartin ,mpp 092,0 - 303,0  l/gm   morf degnar ecnadnuba motaid dna  825.71 – 

 eb ot derusaem erew edit hgih gnirud stnetnoc liO .seiceps 51htiw L/llec 210.13
f erew ecnadnuba motaiD .edit wol naht rehgih  lio  eht sa gnisaerced eb ot dnuo

 setacidni sisylana noisserger raenil elpmiS .desaercni sretaw latsaoc eht ni tnetnoc
( ecnadnuba motaid dna stnetnoc lio neewteb noitalerroc evitisop kaew  + 67,02 = Y

R ;X8726 2 ht no tub edit hgih gnirud )481,0 = r ;430,0 =  gnorts a saw ereht yrartnoc e
 47,52 = Y( edit wol gnirud sretemarap esoht neewteb noitalerroc evitagen –  ;X 06,91

R2  evitisop setacidni sisylana noisserger raenil elpmiS .)346,0 = r ;414,0 =
 = Y( edit hgih htob gnirud ecnadnuba motaid dna etartin neewteb noitalerroc –  6,966

 = Y ( edit wol dna )007,0 = r ;194,0 = ²R ;X541.8 + –  r ;963,0 = ²R ;X308.56 + 705.4
.)706,0 =   

K ye sdrow  : edit ,tnetnoc lio ,etartin ,smotaid ,ecnadnuba  

   

.1  nauluhadneP  
 ainud nasawak iagabreb id irtsudni rotkes nagnabmekreP

 nagned gnirieS .takgninem nikames ini asawed

 alup kaynab nikames irtsudni nanugnabmep natakgninep

am  nataigek utas halaS .nagnukgnil naramecnep halas

halasam naklubminem gnay irtsudni   nagnukgnil padahret

 nakkareggnem tapad nialeS .nakaynimrep irtsudni halada

 naklubminem isnetopreb kaynim naimonokerep ador

samret nariarep nagnukgnil igab naramecnep namacna  ku

.tual  

 nariarep nasawaK T  halas nakapurem nabU gnujna

 tapmet idajnem gnay uaiR naualupeK id nasawak utas

 ek nakisubirtsidid naka gnay kaynim taum rakgnob

 nakapurem aguj ini nariareP .ria hanat id haread iagabreb

y lanoisanretni nariarep nasawak  kaynab gna  lapak iulalid

.gnisa   aguj ini nasawak ,irtsudni sativitka nialeS

 gnay isnetop ikilimem gnay nanakirep haread  nakapurem

 nayalen igab pakgnat nanakirep amaturet raseb tagnas

lakol . O uti babes hel  tagnas   gnay nauhategnep nakulrepid

oib nenopmok ianegnem kiab  id ada gnay kitoiba nad kit

tubesret nasawak . 

 nakanugid tapad gnay kitoib nenopmok utas halaS

 nariarep utaus itayah ayadrebmus isnetop agudnem kutnu

 metisoke malaD .notknalp halada aynaratnaid tual

 itapmenem notknalpotif ,tual nariarep level kifort   gnilap

( nanakam iatnar adap rasad niahc doof  naadarebeK .)

 nakutnenem tagnas remirp resudorp iagabes notknalpotif

.nariarep utaus sativitkudorp   gnay notknalpotif kopmoleK
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 nakumetid gnires gnilap nad raseb gnilap aynnahapmilek

 .)2991 ,nekkabyN( motaid halada tual nariarep id

rusnu helo ihuragnepid motaid nahapmileK -  arah rusnu

 adap ada gnay tartin nagnudnak aynraseB .tartin itrepes

 ihuragnepmem naka nariarep nahubmutrep  otaid  ,m

 tapad utnetret isartnesnok adap tartin nagnudnak anerak

 nad motaid igab kiab gnay hubmut isidnok nakirebmem

 isartnesnok alibapa nariarep id nucar idajnem tapad

.)5791 ,yenoB( nakhutubid gnay ihibelem  

 naadarebeK  natukgnagnep nad narayalep sativitka

aynim  naisignep ,nabU gnujnaT animatreP opeD irad k

 ria nagnaubmep nad ,lapak rakab nahab tsallab   isnetopreb

 gnay nariarep id kaynim naramecnep nakbabeynem

putunem kaynim naktabikagnem i  nariarep naakumrep

 irahatam ranis isartenep padahret  huragnepreb aggnihes

y  gna  kusam ek  itka nagned natiakreb gnay nariarep v  sati

 kutnu naujutreb ini naitileneP .motaid sisetnisotof

kaynim nagnudnak sisilanagnem nad tartin ,   nahapmilek

motaid  atres   id tubesret retemarap aratnaid nagnubuh

aiR naualupeK nabU gnujnaT  ratikes nariarep .u   

 

.2  edoteM nad nahaB  

 9 padahret yevrus edotem nagned nakukalid ini naitileneP

gnisam nagned gnilpmas kitit -  nagnalugnep ilak 3 gnisam

 isidnok nakrasadreb nakpatetid gnay nuisats pait adap

 .kinegoportna sativitka nad nariarep  lepmas nalibmagneP

ap nakukalid turus nad gnasap taas ad  kitit nalibmeseK .

 utiay irogetak 2 idajnem igabid tubesret gnilpmas

 iatnap risisep id sativitka nakrasadreb amatrep irogetak

 iatnap irad karaj nakrasadreb utiay audek irogetak nad

rad karaj nakrasadreb hayaliw naigabmeP .)1 rabmaG(  i

 :1 nasawak( iatnap sirag irad retem 05 inkay iatnap sirag

 iatnap sirag irad retem 005 ,)7 ,4 ,1 gnilpmas kitiT

 sirag irad mk 1 nad )8 ,5 ,2 gnilpmas kitiT :2 nasawak(

 nakgnadeS .)9 ,6 ,3 gnilpmas kitiT :3 nasawak( iatnap

tka nakrasadreb hayaliw naigabmep  utiay tarad irad sativi

 ,1 gnilpmas kitiT :1 nasawak( nahubalep/rasap nasawak

( animatreP opeD ,)3 ,2 nasawak   )6 ,5 ,4 gnilpmas kitiT :2

 ,8 ,7 gnilpmas kitiT :3 nasawak( hapeL iagnuS iatnap nad

.)9  

 
rabmaG  .1  lepmas nalibmagnep nad naitilenep isakoL  

 
 nagned nakukalid kaynim nagnudnak sisilanA  edotem

kartske is  lCC  4  kujnutep nakrasadreb  muilorteP naciremA

 etutitsnI  0431 IPA edotem nagned lanekid gnay (  malad

 gnibmohiS  gnay kaynim ini naitilenep malaD .)5991

aynnobrakordih latot halada rukuid .  naisakifitnedigneP

 dna lleweN isakifitnedi ukub adap kujurem motaid

 )7791( lleweN d  .)6791( ijamaY na U  nagnutihrep kutn

 kujurem nagned nakukalid lepmas paites adap motaid

 adapek  irad )CMDL( gnitnuoC cesnartorcaM porD yekaL

)2991( AHPA . P sartnesnok nautnene  nakukalid tartin i

 nagned  nagned kirtemotoforkepS edotem nakanuggnem

 natural taflus enicurb  aisenodnI irtsudnI radnatS( -  ,IIS

.)0991  

 nakukalid nariarep satilauk retemarap narukugneP

gnisam adap -  nagned naamasreb gnilpmas kitit gnisam

p ria lepmas nalibmagnep  .turus nad gnasap taas ada

 ,Hp ,uhus halada nial aratna rukuid gnay retemaraP

 aumeS .sura hara nad natapecek atres ,naharecek ,satinilas

S nautnab nagned nakukalid kitsitsats sisilana erawtfo  

 ecneicS laicoS roF egakcaP lacitsitatS  61 isrev )SSPS(

d raenniK(  .)0002 ,yarG na   
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.3  nasahabmeP nad lisaH  

.1.3  nariareP satilauK retemaraP  

 naitilenep adap rukuid gnay nariarep satilauk retemaraP

 nad ,sura natapecek ,satinilas ,uhus ,Hp ,halada ini

 nariarep satilauk retemarap narukugnep ialiN .naharecek

lebaT adap tahilid tapad  .1  

ajareD t namasaek   rasikreb utiay naitilenep isakol id

00,8 aratna – 9,7 nad gnasap akitek 90,8 – .turus akitek 50,8  

 nariarep Hp awhab nakataynem )1991( oyodraW

sisetnisotof helo ihuragnepid  nad   nad noina ayntapadret

c tual ria Hp aggnihes nariarep id noitak  iggnit gnuredne

 helo nususid tual ria anerak rawat ria nakgnidnabid

macamreb - .noitak nad noina macam   nariarep id uhuS

 aratna utiay turus nad gnasap taas adap nabU gnujnaT

92 – 23  o  tual ria uhus awhab nakataynem )3991( ajdetuS .C

 naakumrep nasipal adap  ranis nasanamep helo nakutnetid

habureb asaitnanes aynsatisnetni gnay irahatam -  habu

.utkaw padahret  

 kitit adap gnasap taas idajret iggnitret satinilaS

 iatnaP id isakolreb ini gnilpmas kitit anamid 9 gnilpmas

akubret tual nagned napadahreb gnay hapeL iagnuS  laH .

 iagnus irad rawat ria huragnep anerak idajret tapad ini

 nanurunep nakutnenem malad narepreb tagnas gnay

 ,tubesret gnilpmas kitit adap iumetid kadit satinilas

 ialin ,)3991( ijtnoN tapadnep nagned iauses aggnihes

agnepid aynah ini haread adap satinilas  haruc helo ihur

.napaugnep nad najuh  

 

 

 ini turus nad gnasap taas sura natapecek naadebreP

 gnasap sura aynada ihuragnepid anerak nakbabesid tapad

turus nad   tual tarab irad karegreb sura gnasap taas anamid

.natales ek ujunem   karegreb sura turus taas nakgnadeS

natales hara irad   aynada helo tabmahret tual tarab ujunem

ualup nad gnanegN ualup -  aggnihes aynratikesid ualup

.tabmalem sura  ay sura nakbabeynem ini laH  karegreb gn

.natales hara irad tapec hibel nanimod tual tarab hara irad  

P  helo nakbabesid tapad sura nakaregrep nad nahabure

 utaus id milki nad nigna alop nupuam  turus gnasap

 .tapmet A  nakapurem nabU gnujnaT nariarep id sur

akalaM taleS irad sura natabmarep   iulalem rilagnem gnay

 haraek lamiskam sura natapecek anamid arupagniS taleS

.tarab haraek gnasap nad rumit  

 nakkujnunem tapad nariarep utaus naharecek takgniT

 submenem irahatam ayahac isartenep anam huajes iapmas

.nariarep molok  em )8891( yremE nad drakciP  nakatayn

 helo ihuragnepid naharecek takgnit aynhadner iggnit

 .nariarep malad turalret lairetam nad isnepsusret lekitrap

nariareP   naharecek takgnit ikilimem ini nabU gnujnaT

 gnologret ini nariarep nakanerakid iggnit pukuc gnay

ikilimem aguj nad hinrej pukuc   anam gnay risap tartsbus

 ranis isartenep aggnihes padnegnem tapec aynlekitrap

 narukugnep lisah nakrasadreB .gnalahret kadit irahatam

 naitilenep amales nariarep satilauk retemarap

 gnujnaT nasawak ratikes nariarep awhab nakkujnunem

kiab gnologret hisam nabU   napudihek gnajnunem kutnu

.tubesret nariarep emsinagro  

 

.1 lebaT  gnilpmaS kitiT paiteS irad nariareP satilauK retemaraP ialiN  

retemaraP  naadaeK  gnilpmaS kitiT  
1 2 3 4 5 6 7 8 9 

Hp   gnasaP
turuS  

 90,8
9,7  

 50,8
00,8  

 50,8
10,8  

 00,8
00,8  

 50,8
40,8  

 00,8
50,8  

 10,8
10,8  

 00,8
30,8  

 0,8
9,7  

( uhuS o )C   gnasaP
turuS  

 13
03  

 13
13  

03 03  92 13   13
92  

03 03  13 23   13
13  

 23
92  

)tpp( satinilaS   gnasaP
turuS  

 03
92  

 03
92  

92 03  03 03   03
03  

03 13  03 03   03
03  

323
0 

 natapeceK
)ktd/m( sura  

 gnasaP
turuS  

 4,0
33,0  

 5,0
4,0  

 25,0
4,0  

 33,0
72,0  

 5,0
4,0  

 55,0
74,0  

 55,0
5,0  

 65,0
5,0  

  6,0
5,0  

 nahareceK
)m(  

 gnasaP
turuS  

 0,2
8,1  

 1,2
9,1  

 2,2
9,1  

 1,2
8,1  

 1,2
8,1  

 1,2
9,1  

 3,2
1,2  

 2,2
0,2  

 3,2
0,2  
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.2.3  aK nagnudn  kayniM  

ataR -  hibel gnasap taas adap kaynim nagnudnak atar

 agudid gnay )2 lebaT( turus taas adapirad iggnit

 ratikes id tadap gnay narayalep sativitka helo ihuragnepid

lapaK .ini nariarep - apak  nakarikrepid satnilem gnay l

 turuneM .lapak nisem irad kaynim nakraulegnem

 nahguortS malad   lezteW la te   aynrasad adap )0891(

 aparebeb helo nakutnetid tual id kaynim narabeynep

 nad turus gnasap ,nigna ,gnabmoleg ,sura itrepes rotkaf

.iatnap sirag sigolofrom   awhab iuhatekid t iju irad lisaH

atar -  turus nad gnasap taas adap kaynim nagnudnak atar

 isidnok nakbabesid inI .)50,0>p( atayn adebreb kadit

 tadap nad fitka tagnas gnologret nariarep sativitka

 ihuragnepmem narayalep sativitka irad aggnihes

aynim narabeynep  opeD irad sativitka atres gnasap taas k

 gnay iatnap ratikes id adareb gnay animatreP

turus taas kaynim nagnudnak ihuragnepmem . 

K  kaynim nagnudna  rukuid aguj  irad karaj nakrasadreb

 turus nad gnasap taas iatnap sirag  anamiagabes  tapad

 rabmaG adap tahilid 2 se  kaynim nagnudnak nakgnad

 adap tahilid tapad tarad irad sativitka nakrasadreb

 rabmaG 3.  

 
 .2 rabmaG ataR( kayniM nagnudnaK -  )DS ± atar

 taaS adap iatnaP irad karaJ nakrasadreB
turus nad gnasaP  

 
.3 rabmaG  ataR( kayniM nagnudnaK -  )DS ± atar

iatnaP risiseP id sativitkA nakrasadreB  
 

H  nakrasadreb kaynim nagnudnak magaR kidiS iju lisa

turus nupuam gnasap taas kiab iatnap  irad karaj  

 nakkujnunem  atayn adebreb kadit kaynim nagnudnak

 nad )50,0>p( irtsidret paggnaid atarem araces isub .  ini laH

 ayntauk nad fitka gnay nariarep isidnok anerak agudid

ini nariarep id gnabmoleg s ,  gnay kaynim aggnihe  adareb

p id  nagned rabesret nad nakudagnep imalagnem nariare

.sura nakaregrep aynada  

K  kaynim nagnudna tubesret nasawak aratnaid   adebreb

 atayn tagnas  aratna )10,0<p(  nasawak nagned 1 nasawak

aratna nad 2  gnasap akitek 3 nad 2 nasawak   nad  .turus

K  ikilimem animatreP opeD taked id adareb gnay nasawa

atar -  nakgnidnabid iggnitret kaynim nagnudnak atar

akid ini agudiD .nial nasawak nagned  sativitka nakaner

 ini nasawak atres animatreP opeD ratikes id ada gnay

narayalep satnil ulal rulaj nakapurem aguj  .  

 

.3.3  tartiN isartnesnoK  

 iatnap nariarep id tartin isartnesnok narukugnep lisaH

 adap tahilid tapad naitilenep taas adap nasawak 3 lebaT . 

 

00,0

50,0

01,0

51,0

02,0

52,0

03,0

1 nasawak 2 nasawak 3 nasawak

 kayni
m isartnesnoK
)

mpp(

gnasap

turus

00,0

01,0

02,0

03,0

04,0

05,0

1 nasawak 2 nasawak 3 nasawak

kayni
m isaartnesnoK

)
mpp(

gnasap

 turus

.2 lebaT  ataR - turuS nad gnasaP taaS adaP kayniM nagnudnaK  atar  

 kitiT
gnilpmaS  

)mpp( kaynim nagnudnaK  

1 2 3 4 5 6 7 8 9 

gnasaP  551,0  971,0  562,0  515,0  714,0  522,0  821,0  981,0  751,0  

turuS  371,0  341,0  522,0  593,0  882,0  122,0  571,0  391,0  961,0  
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.4.3  motaiD nahapmileK  

K nakumetid gnay motaid nahapmile   iatnap nariarep id

nabU gnujnaT   aratna gnasap taas adap 825.71 –  210.13

L/les nades , 825.71 aratna turus taas nakg –  L/les 816.52

 .seiseps 51 irad iridret gnay ataR - motaid nahapmilek atar  

 turus nad gnasap taas tahilid tapad   nad 4 lebaT adap

 nad gnasap taas adap nakumetid gnay seiseps halmuj

.5 lebaT adap tahilid tapad turus   

 nahapmilek malad lucnum gnires gnay motaid seisepS

 halada turus nad gnasap taas iggnit gnay  sorecoteahC ps  ,

murtsairetcaB  ps amgisoruelP ,  sp ainelosozihR ,  ps  ,

menoissallahT  ps  .  seisepS gnay   paites adap ada ulales

 seiseps halada gnilpmas kitit  sorecoteahC ps  ,  nakgnades

seiseps halada nakumetid gnaraj gnilap gnay seiseps  

airalligarF   adap gnasap taas nakumetid aynah utiay ps

nad 1 gnilpmas kitit  sucirdnilycotpeL   nakumetid gnay ps

.5 gnilpmas kitit adap turus taas  

 nariarep adap nakumetid nanimod motaid seisepS

 halada nabU gnujnaT iatnap  sorecoteahC irad seisepS .ps  

sorecoteahC   gnay isnarelot ikilimem tauk   padahret

 ,uaiR naualupeK nabU gnujnaT iatnap nariarep isidnok

  nakbabeynem gnay halini lah sorecoteahC   id nakumetid

 nagned iauses inI .naitilenep gnilpmas kitit aumes

 iaynupmem notknalp awhab ,)0002( idneffE naataynrep

adebreb gnay nopser - adahret adeb  nariarep isidnok p

 notknalpotif sinej aggnihes ,arah rusnu aynsusuhk

.nial tapmet ek tapmet utas irad isairavreb  

 isakifitnedi lisaH  gnujnaT iatnap nariarep id motaid

seiseps 51 irad iridret nabU  nagned   latot nahapmilek s  taa

 gnasap ( /les 898.002 nit hibel )L  adap nakgnidnabid igg

taas   turus ( /les 918.291 )L ,  araces naikimed numan

kitsitats   nahapmilek  nakkujnunem kadit tubesret

 atayn gnay naadebrep .)50,0>p(  gnisam nahapmileK -

s gnisam  nakumetid gnay motaid seisep id  iatnap nariarep

 adap tahilid tapad nabU gnujnaT  rabmaG 4. 

 iju lisaH magaR kidiS   motaid nahapmilek padahret

 sirag irad surul kaget nad rajajes nasawak nakrasadreb

turus taas nupuam gnasap taas kiab iatnap   nakkujnunem

p( atayn kadit gnay lisah 50,0>  aggnihes )  nahapmilek

 motaid  tapad  paggnaid  rabeynem atarem araces   nupiksem

.naadebrep tapadret tubesret gnilpmas kitit aratnaid  

 

.5.3   nagned kayniM nagnudnaK nagnubuH

motaiD nahapmileK  

im nagnudnak huragnep tapadret ,mumu araceS  id kayn

 nagnubuH .motaid nahapmilek padahret nariarep

apmilek nagned kaynim nagnudnak  id motaid nah

 gnasap taas adap nabU gnujnaT iatnaP nariareP

R ;X8726 + 67,02 = Y :naamasrep nagned nakkujnutid 2  =

 nagned turus taas adap aratnemes 481,0 = r ;430,0

 47,52 = Y : naamasrep – R ;X 06,91 2  346,0 = r ;414,0 =

ratna nagnudnak nagnubuh itrareb gnay  nagnudnak a

 nad gnades halada motaid nahapmilek nagned kaynim

 halada turus taas adap aratnemes )gnasap taas( fitisop

 .3 lebaT ataR - turuS  nad  gnasaP  taaS adaP  tartiN  isartnesnoK  atar  

gnilpmaS kitiT  
ON( tartiN ) L/gm( isartnesnoK 3- gnilpmaS kitiT paiteS adaP )  

1 2 3 4 5 6 7 8 9 

gnasaP  422,0  242,0  922,0  092,0  062,0  452,0  862,0  872,0  612,0  

turuS  922,0  832,0  472,0  932,0  062,0  442,0  852,0  572,0  303,0  
 

.4 lebaT  ataR - turuS nad gnasaP taaS motaiD nahapmileK ataR  

)L/leS( motaiD nahapmileK  
gnilpmaS kitiT  1 2 3 4 5 6 7 8 9 

gnasaP  422.02  919.22  622.02  313.82  622.02  778.81  210.13  375.12  825.71  
turuS  229.22  775.12  775.12  825.71  375.12  778.81  522.02  229.22  816.52  
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.)5 rabmaG( fitagen nad gnades  

 neisifeok nad isanimreted neisifeok tahilem nagneD

 padahret huragnep nakirebmem kaynim akam isalerok

3 rasebes motaid nahapmilek – 14   iatnaP nariareP id %

 gnay huragnep nakirebmem kayniM .nabU gnujnaT

,gnasap taas adap motaid nahapmilek padahret fitisop  

 nahapmilek kaynim nagnudnak iggnit nikames anamid

 utkaw anerak agudid ini laH .takgninem nikames motaid

 gnais adap nakukalid gnasap taas ria lepmas nalibmagnep

 irahatam ranis isartenep tapadnem nariarep anamid irah

ek lucnum kaynab motaid aggnihes lamiskam   naakumrep

 gnay kaynim nad id adareb   imalagnem gnusgnal nariarep

 fitka tagnas gnay nariarep nakanerakid nakudagnep

lapak iulalid anerak -  kaynim aggnihes satnilem gnay lapak

 tapad gnay mlif nasipal kutnebmem tapad kadit

.irahatam ayahac isartenep ignalahgnem   

 adaP  gnay huragnep nakirebmem kaynim turus taas

itagen f  iggnit nikames utiay motaid nahapmilek padahret

 nikames motaid nahapmilek  akam kaynim nagnudnak

 lepmas nalibmagnep anerak agudid ini laH .nurunem

adit nariarep anamid eros gnalejnem gnais nakukalid  k

 lamiskam gnay satisnetni malad irahatam ranis tapadnem

 aguj gnay naakumrep iputunem nariarep id kaynim nad

 motaid aggnihes irahatam ranis isartenep ignalahgnem

 aynhubut malad msilobatem nakgnusgnalem tapad kadit

ak agudid aguj uti nialeS .lamiskam araces  sura aner

 gnay itrepeS .akubret nariarep ek iatnap irad karegreb

 helo nakataynid rageriS  ( )5991  p awhab  id motaid isalupo

 raseb gnay seiseps iaynupmem aynasaib akubret tual

 gnay nagned ilakes adebreb ,hadner aynudividni ipatet

atnap haread id pututret pudih  aynlatot halmuj anamid ,i

t iggnit tagnas hadner aynseiseps halmuj ipate . 

 
 

.5 rabmaG  aas nabU gnujnaT iatnaP nariareP id motaid nahapmilek nagned kaynim nagnudnak aratna nagnubuH  t
.)B( turus nad )A( gnasap  

 

 
)A(  )B (  

.6 rabmaG   nagnubuH  aratnA tartiN isartnesnoK  motaiD nahapmileK nagneD  )B( turuS nad )A( gnasaP taaS adaP  

 = y  + 67,02  x872,6
430,0 = ²R

481,0 = r

000,0

000,5

000,01

000,51

000,02

000,52

000,03

000,53

000,0 002,0 004,0
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motaid nahap

mileK

)mpp( kayniM nagnudnaK

nimA latniB     tartiN nad kayniM nagnudnaK nagnubuH  
 

02   
 

.)5 rabmaG( fitagen nad gnades  

 neisifeok nad isanimreted neisifeok tahilem nagneD

 padahret huragnep nakirebmem kaynim akam isalerok

3 rasebes motaid nahapmilek – 14   iatnaP nariareP id %

 gnay huragnep nakirebmem kayniM .nabU gnujnaT

,gnasap taas adap motaid nahapmilek padahret fitisop  

 nahapmilek kaynim nagnudnak iggnit nikames anamid

 utkaw anerak agudid ini laH .takgninem nikames motaid

 gnais adap nakukalid gnasap taas ria lepmas nalibmagnep

 irahatam ranis isartenep tapadnem nariarep anamid irah

ek lucnum kaynab motaid aggnihes lamiskam   naakumrep

 gnay kaynim nad id adareb   imalagnem gnusgnal nariarep

 fitka tagnas gnay nariarep nakanerakid nakudagnep

lapak iulalid anerak -  kaynim aggnihes satnilem gnay lapak

 tapad gnay mlif nasipal kutnebmem tapad kadit

.irahatam ayahac isartenep ignalahgnem   

 adaP  gnay huragnep nakirebmem kaynim turus taas

itagen f  iggnit nikames utiay motaid nahapmilek padahret

 nikames motaid nahapmilek  akam kaynim nagnudnak

 lepmas nalibmagnep anerak agudid ini laH .nurunem

adit nariarep anamid eros gnalejnem gnais nakukalid  k

 lamiskam gnay satisnetni malad irahatam ranis tapadnem

 aguj gnay naakumrep iputunem nariarep id kaynim nad

 motaid aggnihes irahatam ranis isartenep ignalahgnem

 aynhubut malad msilobatem nakgnusgnalem tapad kadit

ak agudid aguj uti nialeS .lamiskam araces  sura aner

 gnay itrepeS .akubret nariarep ek iatnap irad karegreb

 helo nakataynid rageriS  ( )5991  p awhab  id motaid isalupo

 raseb gnay seiseps iaynupmem aynasaib akubret tual

 gnay nagned ilakes adebreb ,hadner aynudividni ipatet

atnap haread id pututret pudih  aynlatot halmuj anamid ,i

t iggnit tagnas hadner aynseiseps halmuj ipate . 

 
 

.5 rabmaG  aas nabU gnujnaT iatnaP nariareP id motaid nahapmilek nagned kaynim nagnudnak aratna nagnubuH  t
.)B( turus nad )A( gnasap  

 

 
)A(  )B (  

.6 rabmaG   nagnubuH  aratnA tartiN isartnesnoK  motaiD nahapmileK nagneD  )B( turuS nad )A( gnasaP taaS adaP  

 = y  + 67,02  x872,6
430,0 = ²R

481,0 = r

006,0

)mpp( kayniM nagnudnaK

 = y  47,52 - x06,91
414,0 = ²R
346,0 = r
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000,02

000,52

000,03

000,0 001,0 002,0 003,0

)L/les( 
motaid nahap

mileK

)mpp( kayniM nagnudnaK
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.)5 rabmaG( fitagen nad gnades  

 neisifeok nad isanimreted neisifeok tahilem nagneD

 padahret huragnep nakirebmem kaynim akam isalerok

3 rasebes motaid nahapmilek – 14   iatnaP nariareP id %

 gnay huragnep nakirebmem kayniM .nabU gnujnaT

,gnasap taas adap motaid nahapmilek padahret fitisop  

 nahapmilek kaynim nagnudnak iggnit nikames anamid

 utkaw anerak agudid ini laH .takgninem nikames motaid

 gnais adap nakukalid gnasap taas ria lepmas nalibmagnep

 irahatam ranis isartenep tapadnem nariarep anamid irah

ek lucnum kaynab motaid aggnihes lamiskam   naakumrep

 gnay kaynim nad id adareb   imalagnem gnusgnal nariarep

 fitka tagnas gnay nariarep nakanerakid nakudagnep

lapak iulalid anerak -  kaynim aggnihes satnilem gnay lapak

 tapad gnay mlif nasipal kutnebmem tapad kadit

.irahatam ayahac isartenep ignalahgnem   

 adaP  gnay huragnep nakirebmem kaynim turus taas

itagen f  iggnit nikames utiay motaid nahapmilek padahret

 nikames motaid nahapmilek  akam kaynim nagnudnak

 lepmas nalibmagnep anerak agudid ini laH .nurunem

adit nariarep anamid eros gnalejnem gnais nakukalid  k

 lamiskam gnay satisnetni malad irahatam ranis tapadnem

 aguj gnay naakumrep iputunem nariarep id kaynim nad

 motaid aggnihes irahatam ranis isartenep ignalahgnem

 aynhubut malad msilobatem nakgnusgnalem tapad kadit

ak agudid aguj uti nialeS .lamiskam araces  sura aner

 gnay itrepeS .akubret nariarep ek iatnap irad karegreb

 helo nakataynid rageriS  ( )5991  p awhab  id motaid isalupo

 raseb gnay seiseps iaynupmem aynasaib akubret tual

 gnay nagned ilakes adebreb ,hadner aynudividni ipatet

atnap haread id pututret pudih  aynlatot halmuj anamid ,i

t iggnit tagnas hadner aynseiseps halmuj ipate . 

 
 

.5 rabmaG  aas nabU gnujnaT iatnaP nariareP id motaid nahapmilek nagned kaynim nagnudnak aratna nagnubuH  t
.)B( turus nad )A( gnasap  
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.6.3   nahapmileK nagned tartiN isartnesnoK nagnubuH

motaiD  

 motaid nahapmilek nagned tartin isartnesnok nagnubuH

 gnujnaT ratikes iatnap nariarep id turus nad gnasap taas

 nabU p tahilid tapad 6 rabmaG ada . 

H  nahapmilek nagned tartin isartnesnok nagnubu

 = Y sitametam naamasrep helorepid gnasap taas motaid – 

6,966  +  x541.8 ( 194,0 = ²R  ; r 007,0 = )  turus taas nad

 = Y sitametam naamasrep helorepid –  705.4  +  x308.56 ( 

963,0 = ²R  ; 706,0 = r ). m r ialiN kujnune k  nagnubuh na

 naka tartin isartnesnok ayntakgninem aynitra ,fitisop gnay

 gnasap taaS .motaid nahapmilek naktakgninem

 padahret % 94 huragnepreb naka tartin natakgninep

 aynnial gnay % 15 nad motaid nahapmilek natakgninep

aynnial rotkaf helo ihuragnepid   turus taas nad

 padahret % 9,63 huragnepreb naka tartin natakgninep

 aynnial gnay % 1,36 nad motaid nahapmilek natakgninep

.aynnial rotkaf helo ihuragnepid   isartnesnok nagnubuH

 turus nad gnasap taas motaid nahapmilek nagned tartin

ujnaT iatnap nariarep adap  adap gnologret nabU gn

 % 05 iapmas kadit tartin anerak gnades gnay nagnubuh

.motaid nahapmilek padahret huragnep nakirebmem  

 

nalupmiseK  

 nabU gnujnaT iatnap nariarep id kaynim nagnudnaK

 taas adapirad iggnit hibel gnasap taas uaiR naualupeK

 nagnudnaK .turus  narayalep rulaj id adareb gnay kaynim

 iggnit hibel animatreP nasawak nad nahubalep uata

 nariarep id tartin isartnesnoK .aynnial nasawak gnidnabid

 nabU gnujnaT pukuc   motaid nahapmileK .iggnit

nakumetid  iggnit hibel  gnasap taas )seiseps 51(   gnidnabid

us taas tur  ( seiseps 31 )  .  gnires gnay motaid seisepS

 nad gnasap taas nakumetid gnay nanimod nad lucnum

 halada turus  sorecoteahC ps  ,  gnay  isnarelot ikilimem

 gnay iggnit   gnujnaT iatnap nariarep isidnok padahret

.uaiR naualupeK nabU   nakatakid tapad mumu araceS

 nagned nalajes nurunem motaid nahapmilek awhab

 .nariarep id kaynim nagnudnak natakgninep  aratnemeS

 nalajes takgninem nikames naka motaid nahapmilek uti

 natakgninep nagned .tartin isartnesnok  

 

hisaK amireT napacU  

pacugnem siluneP neP agabmeL adapek hisakamiet nak -e

 nautnab nakirebmem halet gnay uaiR satisrevinU naitil

 iulalem ini naitilenep adap anad  PBNP anad  satisrevinU

02 naraggnA nuhaT uaiR 12. 
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