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 artsbA tc   tnemides dna retawaes ecafrus eht ni uC dna bP fo snoitartnecnoc eht no yduts A
id laitaps rieht ssessa ot dna snoitartnecnoc eht enimreted ot detcudnoc neeb sah -s

 derusaem sretemarap ytilauq retaw llA .sretaw latsaoc notuB gnujnaT ni noitubirt
 fo lavivrus eht rof slevel elbarelot fo egnar eht ni llits erew yduts tneserp eht ni
 tnemides dna retawaes ecafrus ni snoitartnecnoc latem yvaeH .smsinagro eniram

 dnuof erew  erew snoitartnecnoc tsehgih eht erehw dnert ralimis tsomla evah ot
ecnoC .aera trop remrof eht ni aera detalupop tsom eht ot desolc noitats ni dnuof -n
birtsid lacitreV .uC naht rehgih erew tnemides dna retawaes htob ni bP fo snoitart -u

w tnemides ni uC fo noit  reyal repeed ni noitartnecnoc eht erehw deciton ylraelc ere
a( sreyal reppu eht ot derapmoc nehw noitartnecnoc rehgih evah ot dnuof erew -l

porhtna fo stceffe eht swohs hcihw )tnacifingis non yllacitsitats erew yeht hguoht -o
 trop remrof eht ni seitivitca cineg ssop erew retawaes ni bP fo noitartnecnoC .aera -i

 uC tslihw ,)13,0 = r ;x375,5 + 85,51 = y(  tnemides ni taht htiw detalerroc ylevit
 19,0 = y( noitalerroc evitagen swohs -  fo noitartnecnoc rehgiH .)1,0 = r ;x5,01

 na ot detaler eb ot demussa saw slatem yvaeh  eht detibahni noitalupop ni esaercni
 ,strop ,sirbed fo gnipmud sa hcus seitivitca cinegoporhtna dna sretaw gnidnuorrus
 bP fo snoitartnecnoc eht ,lareneg nI .secruos cinegoporhtna rehto dna ciffart taob

vitarapmoc erew sretaw latsaoc notuB gnujnaT ni uC dna  detroper naht rewol yle
eved dipar dna seitivitca namuh gnisaercni reve eht sA .seiduts lanoiger ni seulav -l

 tnemnorivne suounitnoc a ,srotces yrtsudni dna serutcurtsarfni ynam ni stnempo
atsus eht tcetorp dna peek ot detnemelpmi eb dluohs margorp gnirotinom  elbani

.secruoser latsaoc notuB gnujnaT  

 :sdrow yeK aeH s ,retawaes ,noitullop ,latem yv .tnemide  

   

.1  nauluhadneP  
 iagnuS natamaceK id adareb notuB gnujnaT nasawaK
 ’54 00 isisop adap uaiR isnivorP kaiS netapubaK tipA

’’12 -  04 ’22 0201 nad UL ’’11 ’15 00 –  .TB ’’25’82 0201
 kaynab ini nasawak id ,urab narakemep haread iagabeS
 id urab gnay nanugnabmep nad sativitka tapadret
 gnay ,notuB nahubaleP halada nial aratna aynrisisep
 tual isatropsart rulaj ,lanoisanretni nahubalep nakapurem

gnarab - lisah itidomok gnarab   nad nainatrep ,nanubekrep
ualup ek mirikid naka gnay nanakirep -  ,aynratikes ualup

 rula nad yrref lapak keyart atres gnapmunep natukgna
 gnay sativitka atres akalaM taleS lanoisanretni narayalep
 kilim iatnap sapel kaynim narobegnep nagned natiakreb

udnoK .TP .AS muelorteP r  
 ini notuB gnujnaT nasawak id sativitka ayntakgnineM
 nariarep nagnukgnil satilauk naknurunem tapad agudid

 tapad isnetopreb gnay naramecnep utas halaS .ayniatnap
 halada nagnukgnil gnukud ayad kasurem nad naknurunem

e nehC turuneM .tareb magol  sativitka )7002( la t
 naramecnep rebmus utas halas idajnem tapad nahubalep
 1002 ,.1a te iruhaD .aynratikes nariarep id tareb magol
 utas halas nakapurem tareb magol awhab nakataynem
 akij kiskot tafisreb anerak ayahabreb gnay ramecnep nahab

aseb halmuj malad  kepsa iagabreb ihuragnepmem nad r
 kepsa irad nupuam sigoloib kepsa irad kiab nariarep malad
 naka tual ria adap tareb magol radak natakgnineP .sigoloke
 kutnu nakhutubid alumes gnay tareb magol naktabikagnem

tapad )laisnese magol( emsilobatem sesorp iagabreb  
 tafisreb nialeS .tual emsinagro igab nucar idajnem habureb
 isalumukaret naka aguj nariarep id tareb magol ,nucar
 tapad aguj aynnarilig adap gnay nemides malad

 .emsinagro helo isalumukaret  
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igoloibonkeT

napareT sniaS haimlI lanruJ
uaiR satisrevinU naitileneP agabmeL



nimA latniB    uC nad bP magoL laisapS isubirtsiD  
 

2 
 

 gnujnaT risisep nasawak id sativitka nagnabmekreP
karikrepid notuB  isartnesnok adap huragnepreb naka na

 gnay tareb magoL .nemides nad tual ria adap tareb magol
 ria malad turalret naka tual nariarep nagnukgnil ek kusam
 tapad nad nemides malad isalumukaret naka nad
 gnutnagret utkaw aynnalajreb nagned nalajes habmatreb

 adap  ayntabikA .tubesret nariarep nagnukgnil isidnok
 iggnit hibel aynasaib nemides malad tareb magol radak
 tapad iridnes uti nemides malad nad tual ria adap irad
 ini naitileneP .adebreb gnay nasipal aratnaid adebreb

agol isartnesnok sisilanagnem kutnu naujutreb  uC nad bP m
 kutnu atres adebreb gnay nemides nasipal nad tual ria adap
 nariarep id tareb magol naramecnep sutats iuhategnem
 ucagnem nagned kaiS netapubaK notuB gnujnaT iatnap
 tnemideS rof enilediuG ytilauQ tradnatS namodep adap

nagnidnabrep nad MRE nad LRE   adap isartnesnok nagned
 .nial haread id nemides  

.2  edoteM nad nahaB  
 irad nakanaskalid ini naitilenep nataigek naiakgnaR
 nariarep id 0102 rebmevoN nagned iapmas rebotkO nalub
 .uaiR isnivorP kaiS netapubaK notuB gnujnaT iatnap

tem halada nakanugid gnay adoteM  padahret ievrus ado
 nakpatetid gnay iatnap sirag nagned rajajes nuisats tapme
 sativitka isakol isubirtsid nad nariarep isidnok nakrasadreb
 mroftalP ratikes id I nuisatS utiay kinegoportna
 muelorteP rudnoK TP iatnap sapel kaynim narobegnep

d II nuisatS ,A.S  id III nuisatS ,evorgnam natuh nasawak i
 nasawak ratikes id VI nuisatS nad nahubalep nasawak
 nad tual ria lepmaS .)1 rabmaG( kududnep namikumep
 nagned iauses iskurtsedid nad nakukalrepid nemides
 nagnudnak sisilanaid atres )2002( .la te paY rudesorp

b magol  remlE nikreP SAA nakanuggnem nagned ayntare
 natualeK umlI nasuruJ tuaL aimiK muirotarobaL id 0113
 uaiR satisrevinU natualeK umlI nad nanakireP satlukaF

.urabnakeP  
 

 
.1 rabmaG   nalibmagnep nuitats nad naitilenep isakoL

lepmas  
 

nagned libmaid tual ria lepmaS   neliteylop lepmas lotob
 0 namaladek irad lm 005 naruku -  ayntujnales nad mc 03

 lepmas ria naklibatsnem kutnu 3ONH setet aparebeb irebid
 ria lepmaS .)1002 ,.la te russemaR( 2 Hp adap tubesret
 nad xob eci malad nakkusamid naidumek tubesret

misid ayntujnales  id nignidnep iramel malad nap

 lepmas ,sisilana gnalejnem utkaw adaP .muirotarobal
 iapmas nakraibid nad nignidnep iramel irad nakraulekid
 nagnudnak gnusgnal sisilanaid ayntujnales nad libats

  .SAA nakanuggnem nagned ayntareb magol  
 naakumrep nemides lepmaS  0( –  nagned libmaid )mc 5

 .taob deeps nautnab nagned barg namke nakanuggnem
 neliteylop kitsalp malad nakkusamid naidumek ini lepmaS
 ek awabid ayntujnales kutnu xobeci malad nakkusamid nad

 uhus adap rezeerf malad napmisid nad muirotarobal -  01
tarobal iD .Co  adap nevo malad nakgnirekid lepmas muiro

 08 uhus -  ,.la te paY( natsnok tareb iapacret aggnih Co 001
 36( nemides lepmas g 0,1 nad 5,0 aratnA .)5002 ,2002
 3ONH natural  isanibmok malad iskurtsedid )norkim
 ,edarg RalanA( 4OICH dna )%56 M&R ,edarg RalanA(

M&R   nakanuggnem ,1:4 nagnidnabrep nagned )%07
 nad maj 1 amales )C°04( hadner uhus adap ’retsegid kcolb‘
 maj 3 amales C° 041 idajnem nakkianid uhus naidumek
 lepmas haleteS .)2002 ,.la te paY ;7991 ,ilmaR nad liamsI(

atural ,anrupmes araces iskurtsedret nemides  tubesret n
 04 idajnem sedibauqa nagned nakrecneid nad naknignidid
 nad 1.oN namttahw satrek nagned gnirasid nad lm
 sisilanaid ayntujnales nad lepmas lotob malad napmisid

.SAA nagned ayntareb magol nagnudnak  
farg nad lebat malad nakijasid helorepid gnay ataD  ki

 araces nahabid nad kitsitats araces sisilanaid atres
 lacitsitatS nagned nakukalid kitsitats sisilanA .fitpirksed
 nad isubirtsiD .61 isrev )SSPS( ecneicS laicoS rof egakcaP
 nad tual ria malad tareb magol nagnudnak nagnidnabrep

gnisam irad nemides -  gnisam  avonA nagned ijuid nuisats
 .)0002 ,yarG nad raenniK(  

.3  nasahabmeP nad lisaH  

.1.3   satilauK retemaraP nad hareaD mumU isidnoK
nariareP  

 notuB gnujnaT haread ifargopot naadaek mumu araceS
 irad naiggnitek nad %3 ± nagnirimek nagned ratad fitaler

  tual naakumrep  1 aratna -  nasawak kisif isidnoK .retem 4
 rupmulreb risap nad risap hanat apureb ini haread iatnap
 sinej irad evorgnam apureb iatnap isategev tapadret atres

ipa -  hapiN( hapin nahubmut nad )ps ainecivA( ipa
nim narobegnep tapadret ini nasawak iD .)snaicirtuf  kay

 namikumep ,A.S muelorteP rudnoK .TP kilim iatnap sapel
 notuB gnujnaT nahubaleP nad narayalep rulaj ,kududnep
 hatniremeP .napakgneM aseD id amatu nahubalep iagabes
 gnujnaT nasawak nakidajnem anacnereb kaiS netapubaK

sudni nahubmutrep tasup iagabes notuB  .imonoke nad irt
 nasawak nugnabmem nagned utiay aynhakgnal utas halaS

raneb gnay nahubalep -  ridomokagnem upmam raneb
 nagned tadap ulales gnay irtsudni nasawak nahutubek

.asaj nad gnarab satnil ulal sativitka iagabreb  
arep satilauk retemarap narukugnep lisaH  )1 lebaT( nari

atar nagned amas fitaler nuisats paites irad -  76,82 uhus atar
 nad mc 24,42 naharecek ,00/0 76,22 satinilas ,29,6 Hp ,Co
 otrathomimoR turuneM .kited/m 42,0 sura natapecek

6 Hp ,)1991( -  rirelotid tapad hisam gnay Hp nakapurem 9
riarep atoib helo  snavE nad tarabatuH ,uti aratnemeS .na

 igab lamitpo uhus narasik awhab nakataynem )5891(
 52 halada emsinagro napudihek -  )2991( nekkabyN .C°23

 nakutnenem tagnas ria uhus awhab nakataynem aguj
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 nad ria maladid tapadret gnay sigoloib sativitka
uS .aynafitkaek  iskaer natapecek padahret huragnepreb uh

sag naturalek nad aimik -  nakgnidnabiD .nariarep malad sag
 .peK( tual atoib kutnu tual ria utum ukab nagned

atar ,)4002/HLNEM/15.oN -  id nagnukgnil retemarap atar
 hisam aynmumu adap notuB gnujnaT iatnap nariarep

 lamron  napudihek gnukudnem tapad hisam aggnihes
.tubesret nariarep id tual emsinagro  

.2.3   riA adap uC nad bP magoL isartnesnoK isubirtsiD
   lakitreV araces nemideS nad tuaL  

 magol sisilanA  tapec hibel fitaler tual ria malad tareb
 lepmas adap asilana nagned nakgnidnabid hadum hibel nad
 kutnu ria lepmas naanuggnep naikimed numaN .nial
 anerak nahamelek ikilimem tareb magol gnirotinom
 nagned nagnubuhreb gnay iggnit tagnas ria satilibom

naadebrep  tafis nahaburep nad -  nad aimik akisif tafis
 .)5991 ,spilihP( utkaw nakrasadreb magol isartnesnok
 tapad muleb aguj ria malad tareb magol asilanA
 igoloib araces naaidesretek gnatnet isamrofni nakirebmem

,wobniaR nad spillihP( nariarep utaus id tubesret magol  
 naka nariarep aimik nad kisif rotkaf ,uti gnipmasiD .)3991
 adap huragnepreb naka nad nial amas utas huragnepreb
 tubesret nariarep id turalret tareb magol isartnesnok
 gnay tareb magol isartnesnoK .)6002 ,.la te gnayuO(

nagret tagnas tual ria malad turalret  naadaek adap gnut
 sativitka kaynab nikames anamid tubesret nariarep
 naka iatnap id nupuam tarad id kiab aisunam
 .tual ria malad tareb magol isartnesnok ihuragnepmem
 paites id notuB gnujnaT tual ria adap magol isartnesnoK

gnisam nagned nuisats - as bus gnisam  tahilid tapad gnilpm
.2 lebaT adap  

 hibel mumu araces tual ria adap bP magol isartnesnoK
 numaN .uC magol isartnesnok nakgnidnabid iggnit
 aratnaid nakifingis gnay naadebrep idajret kadit naikimed

ataR .nuisats -  nad )L/gm 20,1( bP magol isartnesnok atar
,0( uC  sakeb nakapurem gnay ,VI nuisatS id )L/gm 20

 mulebes napakgneM aseD id amatu nahubalep
 iggnit hibel ,gnarakes nahubalep aynnugnabid

atar isartnesnoK .aynnial nuisats nakgnidnabid -  ini uC atar
 nariarep nagned nakgnidnabid alib hadner hibel hisam

runem iatnap 43,0 utiay )4991( .la te waL tu -  .L/gm 04,0
 takiret aynasaib uC magol ,)1002( .la te nagilluM turuneM
 naknurunem aggnihes kinagro nahab adap tauk

ataR .nariarep id aynsatilibom -  bP magol isartnesnok atar
jnaT id )10,0( uC nad )38,0( nuisats nahurulesek kutnu  gnu

 gnay uC nad bP magol radnats ihibelem halet notuB
neM( aisenodnI hatniremep helo nakakumekid -  ,HLK

 .L/gm 800,0 utiay )4002  
 

.2 lebaT    nad tuaL riA adap uC nad bP magoL isartnesnoK
nuisatS paiteS id nemideS  

nuisatS  

ataR - magoL isartnesnoK atar  
                    bP            uC   

 riA
)L/gm(  

 nemideS
( g/gµ ) 

 riA
)L/gm(  

 nemideS
( g/gµ ) 

I 27,0  48,81  20,0  03,0  
II  78,0  83,91  10,0  34,0  
III  27,0  50,12  10,0  92,1  

VI  20,1  36,12  20,0  70,1  
ataR - atar  

 nahurulesek
nuisats  

38,0  70,02  10,0  77,0  

utum ukaB  
 .peK  15.oN

NEM -
002/II/HLK  

800,0  - 800,0  - 

 
 nariarep ek kusam tapad tareb magol ramecnep rebmuS
 irad itrepes takaraysam sativitka iulalem notuB gnujnaT
 ,adisitsep nakanuggnem nainatrep ,naaradnek pasa
 asis nagnaubmep nad irtsudni nataigek ,nalekgnebrep

j ini haread id uti nialeS .aggnat hamur habmil  hisam agu
 uharep nakanuggnem gnay kududnep nataigek tapadret

gnarab tukgnagnem gnay gnopmop uata licek -  ek gnarab
 gnay ramecnep rebmuS .aynratikes nad rudnoK nahubaleP
 irad lasareb nakarikrepid nakaynabek ini haread ek kusam

lapak sativitka - k ,nayalen lapak lapa -  nagnarebeynep lapak
 .sura awabret gnay ramecnep nahab nad   alibapA

 itrepes nariarep aimik akisif rotkaf nagned nakgnubuhid
 nad bP isartnesnok naadebrep akam satinilas nad uhus ,Hp
 ialin nakanerakid ini laH .aynalop atayn tahilret muleb uC

nad uhus ,Hp   huaj kadit nuisats paites adap satinilas
 magol isartnesnok naadebrep tapadret nupikseM .adebreb
 ,itiletid gnay nuisats aratnaid tual ria malad uC tareb
 > p( atayn kadit tubesret naadebrep kitsitats araces numan

.)50,0  
uC nad bP magol isartnesnok naadebreP   tual ria malad

 naktabikaid aynutas halas agudid nuisats paites adap
 gnay tual ria hotnoc nalibmagnep naadebrep saib anerak
 VI nuisatS adaP .turus nad gnasap taas adap nakukalid

 lebaT 1. )irah( kinagro KPN kupup  nairebmep nagned ialedek sateirav iagabreb nenap rumU  

nuisatS   uhuS  
  ( ̊ )C  Hp   satinilaS

)%(  
 nahareceK

)mc(  
 surA.ceK

)ted/m(  

I 76,82  76,7  00,32  00,52  52,0  

II  76,82  00,7  76,22  00,52  42,0  

III  76,92  76,6  76,22  76,32  42,0  

VI  76,72  43,6  33,22  00,42  42,0  

ataR - atar  76,82  29,6  76,22  24,42  42,0  
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 turus utkaw adap nakukalid lepmas nalibmagnep
uisatS ,I nuisatS adap nakgnades  III nuisatS nad II n

 lazirbeF turuneM .gnasap gnalejnem utkaw adap nakukalid
 iggnit nakutnenem gnay rotkaf utas halas ,)5991(
 halada tual ria malad tareb magol isartnesnok aynhadner
 ria lepmas nalibmagnep anamid ,lepmas nalibmagnep taas

rus utkaw adap tual  akij raseb hibel gnurednec tu
.gnasap utkaw adap nakgnidnabid  

 malad tual ria adap bP tareb magol isartnesnoK
 < p( atayn gnay naadebrep nakkujnunem ini naitilenep
 id adareb gnay bP magol isartnesnoK .nuisats ratna )50,0

d iggnit hibel )L/gm 20,1( VI nuisatS  nagned nakgnidnabi
 nuisatS nad )L/gm 78,0( II nuisatS ,)L/gm 27,0( I nuisats
 VI nuisatS anerak nakbabesid ini laH .)L/gm 27,0( III
 kaynab gnay kududnep namikumep haread nakapurem
 nad II ,I nuisatS id nakgnidnabid aisunam sativitka tapadret

 uti nialeS .III  ,nahubalep sakeb nakapurem aguj ini haread
 nasapelep uata refsnart idajret hisam nakarikrepid anamid
 lisah iagabes nemides malad adareb gnay tareb magol
 utkaw adap isareporeb nahubalep taas adap isalumuka

 ria adap uC magol isartnesnok nakgnadeS .ulal gnay  id tual
 anerak amas ripmah gnay ialin nakkujnunem nuisats paites
 gnabmoleg ,nigna helo ihuragnepid tagnas ria nakaregrep
 nakudagnep idajret asaitnanes aggnihes nariarep sura nad

nahab tukireb ria assam nahadniprep nad -  gnay nahab
 .aynmalad id gnudnakret  

oK atar isartnesn -  iggnitret nemides adap bP magol atar
 isartnesnok nad )g/gµ 36,12( VI nuisatS id nakumetid
 isartnesnok nakgnades )g/gµ 48,81( I nuisatS id hadneret
 92,1( III nuisatS id nakumetid iggnitret gnay uC magol

isatS id hadneret isartnesnok nad )g/gµ  03,0( III nad II nu
ataR .)g/gµ -  araces nemides adap magol isartnesnok atar

 g/gµ 70,02 halada notuB gnujnaT nariarep id nahurulesek
 kitsitats ijU .)2 lebaT( uC kutnu g/gµ 77,0 nad bP kutnu
 adebreb kadit bP magol isartnesnok awhab nakkujnunem

 )50,0>p( atayn  uC magol nakgnades ,nuisats aratnaid
 tujnal ijU .)50,0<p( atayn gnay naadebrep nakkujnunem
 nuisats ratna uC magol isartnesnok naadebrep DSH yekuT

.3 lebaT adap tahilid tapad  
 

.3 lebaT   uC magoL isartnesnoK nagnidnabreP ijU lisaH
nuisatS nakrasadreB  

nuisatS  I II  III  VI  

I - - - - 

II  019,0  sn  - - - 

III  610,0 **  830,0 **  - - 

VI  450,0  sn   631,0 sn  308,0  sn  - 

: nagnareteK *    ;)50,0 < p( atayn adebreB =  **  atayn tagnas adebreB =       
 ;)10,0 < p(   sn )50,0> p( atayn adebreb kadiT =  

 
 padahret uC nad bP magol irad fitagen kapmad sisilanA
 notuB gnujnaT iatnap nasawak id nariarep emsinagro
 ytilauQ tnemideS adap ucagnem nagned nakukalid
 nad )LRE( woL egnaR tceffE utiay )GQS( senilediuG
 gnoL helo nakakumekid gnay )MRE( naideM egnaR tceffE

e  .)4891( rentsroF dna nomolaS nad )7991 ,5991( .la t

 nemides adap uC nad bP magol isartnesnok mumu araceS
 hawab id adareb hisam notuB gnujnaT iatnap nariarep id
 sataid tikides gnay bP magol aynah ,tubesret radnats

atar isartnesnok - eb gnay nemides kutnu atar  mul
.4 lebaT adap tahilret anamiagabes isanimatnokret  

 
.4 lebaT  ataR )g/gµ( isartnesnoK nagnidnabreP -  atar

 nariareP id nemideS adap uC nad bP magoL
GQS nagned notuB gnujnaT iatnaP  

 sineJ
magoL  

 isartnesnoK
 gnujnaT id

notuB  
LRE a MRE a 

 nemideS
 muleb

sanimatnokret
ib 

bP  70,02  7,64  812  91  

uC  77,0  43  072  33  
 ;)7991 ,5991( .la te gnoL : a : nagnareteK   rentsroF nad nomolaS : b

)4891(  
 

 imalagnem naka nariarep ek kusam gnay tareb magoL
 naka nad isrepsid nad narecnegnep ,napadnegnep

 maladek isalumukaret  .)1991 ,uhaS nad elasohB( nemides
 iggnit hibel gnay nemides adap bP magol isartnesnoK
 tubesret laH .)g/gµ 36,12( VI nuisatS id tapadret
 nanugnabmep ayntasep nagned natiakreb nanikgnumek
 nayalen nahubalep nad kududnep namikumep nupuam

id isartnesnokret gnay   iggnitret isartnesnoK .VI nuisatS
 gnay III nuisatS id tapadret )g/gµ 70,1( uC magol
 ulal rulaj naka iamar gnay nahubalep nasawak  nakapurem

oR( gnarab lapak kiab ,lapak satnil -  lapak nupuam )or
 ulales nemides naktabikagnem tapad gnay gnapmunep

 nad kudaret  nikames gnay tupni naamirenep sesorp aynada
 tapad gnay natarad irad atres nahubalep sativitka irad raseb
 urab nemides tupni nahabmanep nad isore naklubminem
 lapak sativitka aynada ,uti gnipmasiD .natarad irad

atnap sapel kaynim narobegnep mroftalp sawagnep  kilim i
 ek nagnarebeynep lapak nad AS muilorteP rudnoK .TP
 padahret kapmad nakirebmem aguj tubesret naahasurep

.ini nariarep id magol isubirtsid  
 magol isubirtsid ,)0002( udnahS nad newO turuneM
 nad nemides rutsket helo ihuragnepid niales nemides adap

esnok  nahab aynada helo ihuragnepid aguj tail hanat isartn
 aynadA .tanobrak nad isebordihadisko awaynes ,kinagro
 malad bP amaturet tareb magol isartnesnok natakgninep
 sura helo nakbabesid notuB gnujnaT nariarep id nemides

 ini nariarep anerak hamel gnay nariarep  napadahreb kadit
ualup helo isatabid ipatet sapel tual nagned gnusgnal -

 malad tareb magol isartnesnok uti babes helO .ualup
 nikames amal nikam notuB gnujnaT nariarep id nemides
 magol isartnesnok nagned aynlah nial ipatet habmatreb

ednec gnay ria malad tareb  helo ihuragnepid hisam gnur
 tapad sura anerak sura alop itrepes rotkaf iagabreb
 tual ria malad turalret gnay tareb magol nakrabeynem

.hara alagesek naakumrep  
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.3.3   adap uC nad bP magoL isartnesnoK isubirtsiD
lakitreV araceS nemideS  

b tahilid tapad 5 lebaT adaP atar awha -  isartnesnok atar
01( hagnet nasipal adap tapadret iggnitret bP magol -  )mc 51

 adap tapadret hadneret nad g/gµ 20,32 rasebes utiay
02( hawab nasipal -  ini laH .g/gµ 11,91 rasebes )mc 52

01( hagnet nasipal adap anerak nakbabesid -  naadaek )mc 51
 nemides  nakgnidnabid nangats fitaler nariarep rasad uata

0( sata nasipal adap -  naktabikagnem aggnihes )mc 5
01( hagnet nasipal adap nemides -  magol isartnesnok )mc 51

0( sata nasipal adaP .iggnit hibel bP -  naadaek )mc 5
 adap adareb anerak negoreteh fitaler aynnemides  nasawak

 kiab ,lapak satnilulal rulaj naka kubis gnay nahubalep
oR( gnarab lapak -  lapak atres gnapmunep lapak nupuam )or

 kilim iatnap sapel kaynim narobegnep mroftalp sawagnep
 ek ujunem nagnarebeynep lapak nad AS rudnoK .TP

dap nakgnadeS .tubesret naahasurep 02( hawab nasipal a -  52
 nanikgnumek gnay tikides hibel bP magol isartnesnok )mc
 nariarep rasad naadaek ini nasipal adap anerak nakbabesid
 helo aynkudaret nanikgnumek nad gnanet aynnemides uata
 nasipal ek urab magol aynkusam ialpus aggnihes licek sura

es ini  .tikid  
 

.5 lebaT   ataR -  paiteS id uC nad bP magoL nagnudnaK atar
nemideS nasipaL  

namaladeK  
)mc(  

nuisatS  ataR -  atar k  isartnesno
l mago  

bP  uC  

0-5 

I ,61 76  0, 62  
II  02 ,90 0, 34  
III  02 , 70  0, 59  

VI  12 , 36  1, 80  
ataR - atar   91 , 18  0, 86  

 01 - 51  

I 42 , 52  0, 17  
II  32 ,40 0, 86  
III  42 , 73  0, 79  

VI  02 , 70  1, 20  
ataR - atar   32 , 20  0, 48  

02 - 52  

I 81 , 89  0, 35  
II  81 , 69  0, 58  
III  91 , 74  1, 33  

VI  91 , 40  1, 14  
ataR - atar   91 , 11  1, 30  

 
 nasipal adap tapadret iggnitret uC magol isartnesnoK

02( hawab -  isartnesnok atres g/gµ 10,1 utiay )mc 52
0( sata nasipal adap tapadret hadneret -  86,0 rasebes )mc 5

 adap adareb ini nuisatS .VI nuisatS adap amaturet ,g/gµ
sakeb atres kududnep namikumep nasawak   nahubaleP

 nad odiljoD .)gnarakes nahubalep mulebes( notuB gnujnaT
 kusam kaynab bP magol awhab nakataynem )3991( tseB
 isime nad lapak tsallab ria nagnaub iulalem nariarep ek
 itna iagabes nakanugid gnay kaynim rakab nahabreb nisem

 ini laH .nisem adap kconk  naitilenep lisah nagned adanes
 hibel bP magol isartnesnok hawab nasipal adap anamid ,ini
 isalumuka nanikgnumeK .nial nasipal gnidnabid iggnit
 gnujnaT nahubaleP utkaw adap kutnebret ini isartnesnok
 gniries aggnihes ,ini nasawak id isareporeb hisam notuB

ned  ,tubesret nahubalep aynakhadnipid nad nahaburep nag

 natakgninep imalagnem kadit nup bP magol isartnesnok
 .urab gnay tupni ayngnarukreb nagned nalajes  

 niales nemides malad tareb magol isubirtsiD
 helo ihuragnepid aguj ,nemides rutsket helo ihuragnepid

vitka  sura nakaregrep aynada atres tubesret nariarep id sati
 aggnihes ,nemides naritub ratna nataki naksutumem gnay
 .nariarep id isnepsusret idajnem naakumrep nemides
 padnegnem naka naidumek tubesret isnepsusret nemideS

t natadap nagned natakireb haletes ilabmek  isnepsusre
gnayalem aguj gnay aynial -  natadaP .tual nariarep id gnayal

 tubesret nemides naritub adap takelem gnay isnepsusret
 tual ria irad lasareb gnay tareb magol awabmem aguj

.)0002 ,udnahS nad newO( naakumrep  

.4.3  iA adap uC nad bP magoL isartnesnoK isaleroK  r
nemideS nad naakumreP tuaL  

 adap bP magol isartnesnok aratna iserger sisilana lisaH
 anamid 2 rabmaG adap tahilid tapad nemides nad tual ria
 nagned fitisop hamel gnay isalerok nakkujnunem bP magol
 .13,0 = r nad 990,0 = 2R ;x375,5 + 85,51 = y naamasrep

 laH  adap bP magol isartnesnok huragnep awhab itrareb ini
 nemides adap bP magol isartnesnok padahret tual ria
 .hamel gnay nagnubuh nakkujnunem nad %9,9 halada
 nagnubuh kutneb naktahilrepmem aguj tuberet rabmaG

ap uC magol isartnesnok aratna hamel tagnas fitagen  ria ad
 19,0 = y naamasrep nagned nemides nagned tual -  ;x5,01

 huragnep awhab itrareb ini laH .1,0 = r nad 010,0 = 2R
 isartnesnok padahret tual ria adap uC magol isartnesnok

 .%01 halaynah nemides adap uC magol  
 

 

 
    

.2 rabmaG     bP isartnesnoK nagnubuH  riA adap uC nad
nemideS nad tuaL  

 
 ,uC nad bP magol isalerok ialin irad tahilid alibapA
 kadit tual ria malad uC nad bP tareb magol naadarebek
 padahret nakifingis gnay huragnep nakirebmem
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 gnay rotkaF .nemides malad uC nad bP magol isartnesnok
ragnepmem tapad  malad tareb magol naadarebek ihu

 aguj nad sura ,turus gnasap isalukris itrepes nemides
naweh -  numan ,tareb magol isalumukagnem gnay naweh

rotkaf naikimed -  malad sisilanaid kadit tubesret rotkaf
 .ini naitilenep  

.5.3   adap uC nad bP magoL isartnesnoK nagnidnabreP
A  gnujnaT iatnaP nariareP nemideS nad tual ri

nial hareaD nagned notuB  

 uC nad bP magol isartnesnok nakgnidnabid alibapA
 gnujnaT iatnaP nariarep adap nemides nad tual ria adap
 tual ria adap uC nad bP magol isartnesnok nagned notuB

read aparebeb id nemides nad  mumu araces ,nial ha
 gnujnaT iatnaP nariarep  id uC nad bP magol isartnesnok

.)6 lebaT( hadner fitaler notuB  
 iggnit hibel tual ria adap bP magol isartnesnoK
 iamuD nariarep ilaucek ,nial haread id naitilenep gnidnabid

 kutnu nakgnades magol  er hibel hisam uC  gnidnabid hadn
 ikilimem notuB gnujnaT iatnap nariareP .nial isakol
 nuisats irad licek hibel gnay bP tareb magol isartnesnok
 isartnesnok nakgnades ,gnadaP sugnuB ilaucek ,aynnial
 halada notuB gnujnaT nariarep id nemides adap uC magol

gnidnabid hadneret gnay  nasawak id naitilenep nagned nak
 id nagnukgnil isidnok anerak nakbabesid tubesret laH .nial

  .adebreb tagnas gnay nariarep ratikes  

.4  K nalupmise  
 awhab nakkujnunem ini naitilenep lisaH  tareb magol

 nagned nakgnidnabid iggnit hibel nemides adap uC nad bP
 uC nad bP magol isartnesnoK .tual ria adap aynisartnesnok
 namikumep nasawak adap iapmujid iggnitret tual ria adap
 magol isartnesnoK .notuB nahubaleP sakeb kududnep

ni naitilenep adap tareb  nagned adebreb huaj kadit i
 id nemides nad tual ria adap tareb magol isartnesnok
 nakrasadreb nad aisenodnI nad uaiR hayaliw aparebeb
 tual ria kutnu nakanugid gnay satilauk radnats ialin adap
 tapad notuB gnujnaT nariarep nasawak akam ,nemides nad

irogetakid  .ramecret muleb gnay nasawak iagabes nak
 adap uC nad bP magol isartnesnok sGQS ialin nakrasadreB
 hisam notuB gnujnaT nariarep id naakumrep nemides
 hisam nakhab nad MRE nad LRE ialin hawab id adareb
 muleb gnay nemides kutnu radnats hawabid adareb

imatnokret .isan  
 nakkujnunem tual ria adap bP magol isartnesnoK
 adap isartnesnok nagned hamel gnay fitisop isalerok
 nagnubuh nakkujnunem uC magol aratnemes nemides
 uC nad bP magol isubirtsiD .hamel tagnas gnay fitagen

gnisam awhab nakkujnunem lakitrev araces - l gnisam  mago
 nasipal agitek adap adebreb gnay isartnesnok iaynupmem
 kadit tubesret naadebrep naikimed numan ,nemides
 adap uC nad bP magol isartnesnok nupikseM .nakifingis
 hisam nad radnats hawabid adareb hisam nemides

ecret muleb gnay nasawak iagabes nakirogetakid  ,ram
suret nad alakreb araces gnirotinom -  padahret surenem

 nalajes nakulrepid tagnas notuB gnujnaT nariarep isidnok
 .tubesret hayaliw id nanugnabmep nagnabmekrep nagned
 gnay nariarep emsinagro adap tujnal hibel naitileneP

ramecnep sutats nakiskelferem upmam  aguj tareb magol na
.rotakidnioib iagabes nakidajid kutnu nakukalid ulrep  

hisaK amireT napacU  
et nakpacugnem siluneP r  agabmeL adapek hisakami

 nakirebmem halet gnay uaiR satisrevinU naitileneP
 satisrevinU apiD iulalem ini naitilenep adap anad nautnab

.6 lebaT    ataR isartnesnoK nagnidnabreP -  iatnaP nariareP aratna nemideS nad tual riA adap uC nad bP magoL atar
notuB gnujnaT  niaL nariareP nagned  

 

        nariareP                                                 magoL       isnerefeR  bP  uC  

 )L/gm( tual riA    

notuB gnujnaT  38,0  10,0  ini naitileneP  
gnadaP sugnuB  22,0  25,0  )7002( ajraH  

ileD nagaB  43,0  21,0  )6002( helaS  
iamuD  95,1  42,0  )6002( naigaiS  

libaK  61,0  90,0  )8991( rakifluZ  
ileD  73,0  - )8991( gnujnaT  

  

( nemideS µ )g/g  

  

notuB gnujnaT  70,02  77,0  ini naitileneP  
gnadaP sugnuB  85,4  48,01  )7002( ajraH  

gnadaP gnakaleB  98,16  80,82  )8991( ariwarteT  
hujuT agaleT  71,88  43,64  )2002( nimA  

ileD nagaB  04,92  03,01  )6002( helaS  
iamuD  05,24  55,5  )6002( naigaiS  

risaP .gS  6,75 0 8,22 0 )0002( neanrakluZ  
ukaP kuleT  11,04  62,8  )0002( iznurhaB  

libaK  29,86  87,35  )8991( rakifluZ  
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 uaiR  kartnoK .oN nagned 0102 naraggnA nuhaT
.0102 lirpA 61 laggnaT 0102/LP/2.91H/99  

akatsuP ratfaD  
B ,nimA  id nZ nad uC ,bP tareB magoL isubirtsiD .2002 ,.

P  .uaiR naualupeK numiraK hujuT agaleT nariare
 9 :)1( 5 loV aisenodnI rutaN lanruJ –  .61  

 )uC nad bP( tareB magoL nagnudnaK .0002 ,.S ,iznurhaB
 netapubaK ukaP kuleT nariareP id nemideS adap
 nanakireP satlukaF .ispirkS .namalah 34 .numiraK
 kadiT( .uaiR satisrevinU natualeK umlI nad

 .)naktibretid  

.7002 ,gnoD D.C nad nehC F.C ,oaK M.C ,.W.C ,nehC  
 yvaeH fo noitalumuccA dna noitubirtsiD M  slate

 .nawiaT .robraH gnuihsoaK fo stnemideS ni
1341:66 erehpsomehC - .0441  

akenaeK .3002 ,.R ,iruhaD r  tesA :tuaL itayaH namaga
 aidemarG .aisenodnI natujalekreB nanugnabmeP

.lah 214 .atrakaJ ,amatU akatsuP  

J.R ,odiljoD   dna retaW fo yrtsimehC 3991 ,tseB A.G dna
 363 .nodnoL .dtL doowroH sillE .noitulloP retaW

.p  

 )nZ nad dC ,bP( tareB magoL nagnudnaK .5991 ,lazirbeF
( nakoL adap snaxaoc anioleg  iagnuS nariareP id )

 satlukaF ispirkS .silakgneB netapubaK gninkaP
vinU nanakireP upid kadiT( .lah 35 .uaiR satisre -b

)nakisakil  

 id nZ nad uC ,bP tareB magoL nagnudnaK .7002 ,.E ,ajraH
 artamuS.gnadaP gnubaK kuleT sukgnuB nariareP
 satlukaF .natualeK umlI .anajraS ispirkS .taraB
 .uaiR satisrevinU natualeK umlI nad nanakireP

.urabnakeP  

batuH  retnagneP .5891 ,snavE M.S nad S ,tara
satisrevinU 2 isidE.ifargonaesO   .sserP aisenodnI

.lah 951 .atrakaJ  

raenniK R.P ,   nad  D.C  ,yarG 002 0  swodniW rof SSPS .
 .srehsilbuP .dtL sserP ygolohcysP .elpmiS edaMm

.p 614 .KU ,xessE tsaE   

M D.D ,.R.E ,gnoL .S ,dlanoDc  ,redlaC D.F dna htimS C
 stceffE lacigoloiB esrevdA fo ecnedicnI .5991
 ni snoitartnecnoC lacimehC fo segnaR nihtiW
 latnemnorivnE .stnemideS enirautsE dna eniraM

18 :)1(91 tnemeganaM – .79  

ciderP .7991 ,dlanoDcaM D.D dna dleiF J.L ,.R.E ,gnoL -t
M ni yticixoT gni  laciremuN htiw stnemideS enira

xoT tnemnorivnE .senilediuG ytilauQ tnemideS -i
417 :)4(71 yrtsimehC dna ygoloc – .727  

eK arageN iretneM pudiH nagnukgniL nad nakududnep , 
NEM/15 .peK : romoN nasutupeK taruS .4002 -

 ukaB napateneP namodeP gnatneT 4002/II/HLK
 iretneM tairaterkeS .tuaL atoiB kutnu tuaL riA
 ,pudiH nagnukgniL nad nakududnepeK arageN

.lah 15 .atrakaJ  

.N.C ,nagilluM , sbbiG .F.B nad gnoY N.R , meR .1002 -e
id a nhcet noit  slios detanimatnoc latem rof seigolo

retaw dnuorg dna   gnireenignE .noitaulave na :
G 06 ygoloe  391 : - .702  

.W.J ,nekkabyN ,  natakedneP utauS ;tuaL igoloiB .2991
 .sigolokE  763 .atrakaJ ,amatU akatsuP aidemarG

.lah  

ooT’O .T ,nospmohT .J ,namgiH .J ,.J.Y .gnayuO  .D dna el
 laitapS dna noitaziretcarahC .6002 ,llebpmaC
 morf stnemideS ni slateM yvaeH fo noitubirtsiD
 fo lanruoJ .nisab buS sreviR agetrO dna radeC

91 :45 ygolordyH tanimatnoC - .53  

dnahS .N dna B.R ,newO u  lateM yvaeH .0002 ,
mI cinegoporhtnA dna noitalumuccA  no stcap

 noitulloP eniraM gnokgnoH ,ruobraH oloT
471 pp ,2 .oN ,04 .loV .nitelluB - .081  

 fo gnirotinomoiB .3991 ,wobniaR .S.P dna .H.J.D ,spillihP
stnanimatnoC citauqA ecarT ,  ecneicS reiveslE

pp 283 .xessE ,.dtL srehsilbuP . 

simehC ehT .5991 ,.H.J.D .spillihP  latnemnorivnE dna seirt
 ni senirolhconagrO dna slateM ecarT fo setaF
 nitelluB noitulloP eniraM .smetsysocE citauqA

391 :13 - .002  

 ehT .1002 ,.T ,nowaejmaR dna .J .S ,yrraP ,.T.R ,russemaR
eM ecarT emoS ot bP devlossiD fo pihsnoitaleR -t

 )nZ dna nM ,rC ,lA( sla  etartiN devlossiD ot dna
 ni metsyS citauqA retawhserF a ni etahpsohP dna

322 :62 lanoitanretnI tnemnorivnE .suitiruaM -
.032  

 nad )bP( labmiT tareB magoL nagnudnaK .6002 ,.C ,helaS
 nawaleB ileD nagaB nariareP id )uC( agabmeT

 .ispirkS .aratU aretamuS isnivorP reP satlukaF -i
P .uaiR satisrevinU natualeK umlI nad nanak -e

 .naktibretid kadit ,urabnak  

rdiH eht ni slateM .4891 ,rentsroF .U nad W ,snomolaS -o
regnirpS elcyc -  weN grebledieH .nilreB.galreV

.943 pP.kroY  

 ,dC ,uC ,bP( tareB magoL nagnudnaK .6002 ,.P .S ,naigaiS
N areP id nemideS nad tuaL riA malaD )nZ nad i -i

kireP satlukaF ispirkS .uaiR isnivorP tapuR nar -a
akeP .uaiR satisrevinU natualeK umlI nad nan -n

 ,urab T( naktibretid kadi ). 

 ,bP tareB magoL nagnudnaK isubirtsiD .8991 ,.S ,gnujnaT
nuS arauM naakumreP riA adap nZ ,dC  ileD iag

 nanakireP satlukaF .ispirkS .nadeM aydamatoK
 .)naktibretid kadit( .lah 83 .uaiR satisrevinU  

.A ,ariwarteT ,  ,uC ,dC ,bP( tareB magoL nagnudnaK .7991
leB ualuP nariareP id nemideS adap )iN nad nZ -a

 : urabnakeP .ispirkS .uaiR isnivorP gnadaP gnak
.uaiR satisrevinU akirepaF  

 latnemnorivnE .0891 ,)noitazinagrO htlaeH droW( OHW
 htlaeH  airetirC In oC noitazinagrO dna niT : -m

.p 901 .aveneG .noitazinagrO htlaeH droW ,dnuop  
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oC .2002 ,ramO .H dna naT .G.S ,liamsI ,.A ,.K.C ,paY -n
eht ni bP dna uC fo snoitartnec  etni dna erohsffo -r

 ralusnineP fo tsaoc tsew eht fo stnemides ladit
764 :82 lanoitanrenI tnemnorivnE .aisyalaM – .974  

 .5002 ,naT .G.S dna liamsI .A ,liamsI .R.A ,.K.C ,paY
 ,dC( ataD noitartnecnoC lateM yvaeH fo sisylanA

lacimehcoeG tnereffiD ni )nZ dna bP ,uC  arF -c
 fo stiartS eht ni stnemideS ecafruS eht fo snoit
 elpitluM dna noitalerroC fo esU eht yb accalaM
 naisyalaM .sisylanA noissergeR esiwpetS raenil

15 :)2(43 ygoloiB deilppA – .95  

 id nZ nad uC ,bP tareB magoL nagnudnaK .8991 ,rakifluZ
ydamatoK libaK nariareP  .uaiR isnivorP mataB a

 14 .uaiR satisrevinU nanakireP satlukaF .ispirkS
.)naktibretid kadiT( .namalah  

 )uC ,dC ,bP( tareB magoL nagnudnaK .0002 ,neanrakluZ
 netapubaK risaP iagnuS nariareP id nemideS adap
 umlI nad nanakireP satlukaF .ispirkS .numiraK

atualeK .)naktibretid kadiT( .uaiR satisrevinU n  

 

  

 

 


