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.1  nauluhadneP  
magol noi ilakgnireS  tareb   ria anerak ria narila ek kusam

 halet idutS .irtsudni sesorp iagabreb irad nagnaub
babesid nial aratna reknak babeynep awhab nakkujnunem -

 gnay ayahabreb tagnas gnay utnetret magol anerak nak
d  id ,nial magol nagned ayniskaretni naktakgninem tapa

 utaus aimik kutneb adap gnutnagret tagnas ini sesorp anam
 ayahab naka naradasek natakgninep ini gnarakeS .magol
 gnurednec aynaimik kutneb nakrasadreb tareb magol

ibel gnay sisilana nagnabmekrep gnorodnem  nad fitkeles h
.)7002 ,kkd naruD( magol isaiseps  

 L  aparebeb id nakanugid kaynab muimork mago
 ,tac ,tiluk nakamaynep ,gnitalportkele itrepes irtsudni
 mala id muimorK .litsket nad ,rotomreb naaradnek toplank

d niclaY( )IV(rC nad )III(rC kutneb malad tapadret  na
.)6002 ,kapA  S  neirtunorkam nakapurem )III(rC awayne

mem kutnu aisunam helo nakhutubid gnay laisnese -
 ,kiliF( nietorp nad ,dipil ,asokulg emsilobatem naknahatrep
 tagnas nad reknak nakbabeynem )IV(rC nakgnadeS .)2002

nay aynisadisko laisnetop anerak kiskot  nad iggnit g
 nakropaliD .)6002 ,kapA nad niclaY( licek gnay aynnaruku
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( SAA ,)1991 ,llurK( ilecnuT  PCI nad ,)2002 ,rekruT nad -
 ,kkd adimuS( SEA .)5002   )IV(rC isartnesnok aneraK

 nagnudnak nad L/gµ malad aynasaib ria lepmas malad
 akam ,iggnit aynskirtam  ulrep nemurtsni sisilana edotem

 kutnu isartnesnokarp edotem nagned nakgnubagid
 .aynisketed timil ikiabrepmem  

 isartnesnokarp kutnu talehkgnep niser naanuggneP
 nakgnubuhid asib anerak naktakgnitid hibel gnarakes

 nagned sisyilanA noitcejnI wolF   isasitamotoret gnay )AIF(
 .)5002 ,rawahuhK(  naklaminimem asib aynnagnutnueK

s emulov atres anahredes hibel ,isaraperp utkaw  nad lepma
.)5002 ,kkd ayraK( tikides hibel nakanugid gnay negaer  

DAX tilrebmA niseR -  lairetam iagabes hilipid )BVDSP( 61
 natural malad aynnalibatsek anerak molokinim isignep
 pukuc gnay naakumrep haread iaynupmem ,asab nad masa

 iagabes nakanugid kococ ,saul  neule nagned molok isignep
 nagnalihek uata isadarged idajret apnat tauk masa

.)6002 ,kapA nad niclaY( aynamrofrep  5,1 - linefiD -
 nad fitkeles negaer iagabes iuhatekid )CPD( adizabrak
 .irtemotofortkeps araces )IV(rC nautnenep kutnu fitisnes

 uti anerak helO jut nau  kutnu ini naitilenep irad  megnem -
 nad isartnesnokarp kinket isaulavegnem nad nakgnab

 sisabreb )IV(muimork fitkeles sisilana  noitcejnI wolF
sisylanA  DAX etilrebmA talehkgnep niser nakanuggnem -

61 - CPD .  ,isiserp ,isaruka ikilimem nakparahid ini edoteM
l nad  aggnihes kiab gnay AIF ajrenik atres ,isketed timi

 muimork fitkeles kiner sisilana kutnu nakanugrepid tapad
.nariarep nagnukgnil id tapadret gnay  

.2  edoteM nad nahaB  
talA -  retemotofortkepS : nial aratna nakanugid gnay tala

 RI( reiruoF isamrofsnarT hareM arfnI egitserP -  reiruoF 12
 kutnu )uzdamihS retemotohportcepS derarfnI mrofsnarT
 retem Hp ,sisetnisid gnay niser kitsiretkarak naijugnep

annaH( ®  EFTP molok ,)cetamsI( kitlatsirep apmoP ,)
nogyT apip ,mc 5 gnajnap ,mm 2 retemaid ® 70,0 retemaid -

 narulas kutnu mc 01,0  ,aynnial iskaerep lepmas  cimotA
retemotohportcepS noitprosbA  CBG maeB elbuoD SAA( ®-

 takgnareP ,tilana malad )IV(rC radak sisilana kutnu )209
 kanul morhC rewoP  tnemurtsnI DA( ®  isargetniret gnay )

latigid araces atad tatacnep kutnu SAA malad  . nahaB -
 gnay nahab  ikilimem ini naitilenep malad nakanugid

 : irad iridret nad )a.p( sisilana orp nainrumek takgnit
K2 rC 2O )s(7 lCrC , 3 H6. 2O )s( notesa ,lonate , )qa( ONH , 3  ,takep
H2 OS 4 lCnS ,takep lCH ,takep )qa(2 ONaN , )s(2 HOaN , )qa(  ,

DAX etilrebmA - 61 )s( IK , )s( mulima , )s(   kcreM irad ilebid
5,1 ilaucek - )CPD( adizabrak linefiD )s(   amgiS irad ilebid

.hcirdlA  

.3  nasahabmeP nad lisaH  

.1.3   etilrebmA talehkgneP niseR isasiretkaraK nad sisetniS
DAX - 61 - CPD  

 naklisahgnem takep tartin masa nagned iskaereb nezneB
alkoc anrawreb gnay neznebortin  .tabmal araces adum t

 nagned nakanaskalid akij tapec hibel tubesret iskaeR
 takep tartin masa narupmac nagned nezneb naksanamem
 ujal nakkianem takep taflus masA .takep taflus masa nad
 noi utiay lifortkele halmuj naktakgninem nagned iskaer

ON( muinortin 2
+  .) gnem neznebortin iskuder sesorP -

 nakukalid aut talkoc anrawreb gnay animalizneb naklisah
lCnS magol marag nautnab nagned 2  anerak ,lCH malad

 nakhabmatid aggnihes lCH malad tural rakus neznebortin
enera noI .skulfer sesorp halnakukalid nad lonate -

em muinozaid  asib gnay hamel kilifortkele nakapur
gnem fitkaer gnay kitamora awaynes nagned iskaereb -

 kilifortkele kitamora isutitsbuS .oza awaynes naklisah
 irad muinozaidenera noi iskaeR .oza gnilpok iskaer tubesid

DAX etilrebmA - 5,1 nagned )BVDSP( 61 -  linefiD
 adizabrak  anrawreb gnay talekgnep niser naklisahgnem

 .naharemek talkoc tozaid ,iskuder ,isartin iskaer napahaT -i
gil nagned gnilpok nad ,isas  rabmaG adap tahilid tapad na
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.1 rabmaG  DAX etilrebmA sisetniS iskaeR napahaT - 61 -

CPD  
 

 kutnu nakukalid sisetnis lisah niser isasiretkaraK
 murtkeps nakrasadreB .sisetnis nalisahrebek iuhategnem

BVDSP awaynes RI - ON 2 )a2(   lisah irad helorepid gnay
mc 26,7251 adap majat napares atip nakkujnunem isartin -1 

mc 42,8431 nad -1 sret napares atip audeK .  nakapurem tube
 gnalih naka napares atiP .ortin sugug irad napares atip

lCnS nagned iskuder nakukalid haletes 2  gnay lCH malad
 sugug iskuderem - ON 2  idajnem nezneb irad - HN 2  .

BVDSP murtkepS - HN 2  tikides napares atip nakkujnunem
61 gnabmoleg nagnalib adap majat mc 36,80 -1  gnay

HN sugug kitsiretkarak nakapurem 2  .animalizneb adap
 nagnalib adap napares atip nagned gnukudid tubesret ataD

mc 88,6721 gnabmoleg -1  kitsiretkarak nakapurem gnay
C nataki -  .)b2 rabmaG( animalizneb adap N  

 
.2 rabmaG  BVDSP hareM arfnI murtkepS - ON 2  ,)a(

BVDSP - HN 2 DAX etilrebmA ,)b( - 61 -  CPD
)d( inruM CPD ,)c( . 
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arik iapmas - ek arik - 61   ,natsnok gnay laynis nakkujnunem

 laynis irad lasareb ini laynis reirrac  tubesret surul siraG .
kadnanem  uata isneterem asib hisam niser awhab na

 .)IV(rC nahanem  
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ek kited haleteS -  gnay laynis natakgninep idajret 61

 gnay isuleid lisahreb gnay )IV(rC laynis nakisakidnignem
adit molok aynitra  kitiT .)IV(rC isneterem igal upmam k

 tubesid gnay halini tniop kaerb  naklisahgnem naijugneP .
tniop kaerb   )IV(rC irilaid molok haletes idajret molok

 ujal padahret isrevnok nakukalid haleteS .kited 5,61 amales
iser tareb nad radnats natural isartnesnok ,rila  molok adap n

 .DAX g/ rC gµ 17,42 molok isneter satisapak helorepid
 edotem aratna )IV(rC isneter satisapak aliB hctab   nad

 satisapak helorepid akam nakgnidnabid molok edotem
 ini laH .licek hibel molok edotem nagned )IV(rC isneter

tnesnok anoz adap nakrasadid  pait adap amas gnay isar
 .iaseles iskaer aggnih uggnunem kadit nad narukugnep

 edotem nagned aynlah niaL hctab   adap nakrasadid gnay
 isneter tapadid aggnihes nakiausesid gnay utkaw gnatner

.mumitpo araces gnusgnalreb gnay  

.6.3  neulE isartnesnoK isaulavE  

 molok edotem malad aynnarep gnitnep tagnas neulE
 noi fitatitnauk araces isulegnem upmam surah anerak

DAX etilrebmA niser adap isneteret gnay )IV(rC - 61 -  CPD
 .rotketed helo isketedid asib aggnihes k inim ,uti nialeS -o

 nakanugid asib raga isarenegerid ulrep mol efE .ilabmek -k
 .neule isartnesnok nad sinej helo nakutnetid isule sativit

ONH nagned nakukalid )IV(rC naisulegneP 3 did anerak -a

ONH malad tural hadum gnay rC magol tafis adap nakras 3  .
ONH irad negordih noI 3  talehk awaynes uggnaggnem naka
 aratna kutnebret gnay DAX etilrebmA niser - 61 - ed CPD -n

 kutnu isamitpoid ulrep neule isartnesnoK .)IV(rC nag
rem kadit gnay )IV(rC naisulegnep isidnok iuhategnem -u

DAX etilrebmA nataki kas - 61 - dreB .molok malad CPD -a
d tapad )8 rabmaG( helorepid gnay laynis liforp nakras -i

snok adap tahil ONH isartne 3 1-  nakkujnunem kadit M 3
 laynis iggnit nakianek idajret nad nakifingis naadebrep

ONH isartnesnok adap 3 esnok iggnit nikameS .M 5 nad 4 -n
 kaynab nikames aynitra ,kacnup iggnit nikames neule isart

ONH .isuleret gnay )IV(rC 3 1- ak nakanugid kadit M 3  aner
 isuleret muleb gnay )IV(rC magol noi ada hisam agudid

ONH nakgnades ,anrupmes  3 nugid kadit aguj M 5 sata id -a
 iggnit ulalret gnay masa isartnesnok anerak anerak nak
 sesorp aggnihes molok isareneger sesorp tilusrepmem naka

 nakilabmegnem kutnu isareneger  Hp adap molok naadaek
nem tapad aguj nad amal gnusgnalreb naka aynmumitpo -u
nugid ini naitilenep malad idaJ .AIF irad ajrenik naknur -a

ONH nak 3 .M 5  

 
.8 rabmaG  )IV(rC layniS isiserP  

.7.3  isiserP  

 irad )8 rabmaG( nagnaluhelobek nakrabmaggnem isiserP
tiay ,narukugnep  utas gnay atad ialin aratna natakedek u

gnem nagned helorepid gnay nial gnay atad nagned -
 gnay silana nad utkaw ,edotem ,natalarep ,natural nakanug
 .5861,0 nagnutihrep rasadreb isaived radnats ialiN  .amas
 sugab nikames ,isaived radnats ialin licek nikaM

ek  .narukugnep nagnaluhelob  nakataynid isiserp aynasaiB
 nesrep iagabes  noitaiveD dradnatS evitaleR  uata )DSR(

 noitairaV fo tneiciffeoC  .)VC(  )VK %( isnairav neisifeoK
 isartnesnok kutnu %86,3 rasebes helorepid ini edotem adap

takid edotem utauS .bpp 005 )IV(rC  iaynupmem naka
isifeok ialin akij kiab gnay isiserp  licek hibel aynisnairav ne

 irad helobek nakkujnunem helorepid gnay lisaH .%5 -
 irad gnaruk gnay VK% ialin irad tahilret kiab gnay nagnalu

 .%5  

.8.3  isketeD timiL  

im assam uata isartnesnok nakataynem isketed timiL n -i
tem utaus helo isketedret tapad hisam gnay licekret mum -o
eD .iggnit gnay naayacrepek takgnit nagned sisilana ed -n

 halmuj nakarikrepid tapad isketed timil iuhategnem nag
 utaus malad nakhutubid gnay muminim lepmas isartnesnok

m nairacnep atres sisilana sesorp egnep uata urab edote -m
 timil nakgnidnabmem arac nagned amal edotem nagnab
 kutnu isketed timiL .aynmulebes edotem nagned isketed

4 5
ek nagnalugneP -
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 nagned )IV(rC noi isartnesnokarp edotem AIF - SAA  gnay  
 radnats natural emulov kutnu bpp 96 halada helorepid

 .Lm 1 )IV(rC  

.9.3  nautneneP  satireiniL  

 akitametam isaulave/kifarg araces isaulaveid satireiniL
 )y ubmus( tilana kacnup saul/laynis iggnit aratna tolp utiay
 asaib gnay )x ubmus( tilana isartnesnok irad isgnuf iagabes
 ini naitilenep adap isarbilak avruK .isarbilak avruk tubesid

taubid   radnats natural isartnesnok nakisairavmem nagned
ep helorepid aggnihes bpp 009 iapmas 001 irad )IV(rC -r

 x 740,0 = y sirag naamas –  isalerok neisifeok nagned 507,0
R2  gnay ria lepmas malad )IV(rC isartnesnoK .589,0 =

 ,OHW nakasadreB .bpp 58 rasebes helorepid  nagnudnak
 aneraK .mpp 50,0 rasebes rirelotid gnay )IV(rC mumiskam

ed helorepid gnay nagnaubmep narulas ria adap )IV(rC -n
 nagned fitkeles sisilana nad isartnesnokarp edotem nag

AIF -  gnay radnats ihibelem gnay lisah nakirebmem SAA
sakidniid akam ,OHW nakpatetid cnep idajret halet naki -e

.tubesret nagnaubmep narulas irad ria naram  

.01.3   %( ilabmeK naheloreP yrevoceR ) 

( ilabmek naheloreP yrevocer %  takgnit nakkujnunem )
ek naheloreP .nakanugid gnay edotem irad naisarukaek -m

isartnesnok ialin nakgnidnabmem nagned nakukalid ilab  
et gnay tilana isartnesnok nagned rukuret gnay tilana -r

 lepmas( lepmas ekips sisilana nakukalem utiay ,gnutih
 .aynisartnesnok iuhatekid halet gnay )nataub  % ialiN
 % .%5 ± 001 rasikreb halada kiab gnay yrevocer  yrevocer

 lisaH .%001 rasebes nagnutihrep lisah kujnunem tubesret -
 takgnit ikilimem nakukalid gnay edotem awhab nak

 .kiab gnay isaruka  

.11.3  ( naayagneP rotkaF rotcaF tnemhcirnE ) 

vitisnes natakgninep nakataynem )FE( naayagneP rotkaF -i
AIF isartnesnokarp edotem sat -  nagned nakgnidnabid SAA

 apnat narukugnep edotem yagnep rotkaF .isartnesnokarp -a
 nakgnidnabmem nagned gnutihid tapad na epols   avruk

 avruk nad gnusgnal araces )IV(rC narukugnep isarbilak
 helorepiD .isartnesnokarp edotem iulalem )IV(rC isarbilak

 ialin epols   apnat )IV(rC kutnu mpp / nabrosbA 4320,0
tnesnokarp  edotem nagned mpp / nabrosbA 740,0  nad isar

 emulov kutnu 2 rasebes FE ialin aggnihes ,isartnesnokarp
rp edotem ,uti anerak helO .Lm 1 )IV(rC radnats natural -a

 nakgnidnabid akij fitisnes hibel ilak 2 )IV(rC isartnesnok
tnesnokarp apnat sisilana edotem nagned rp edoteM .isar -a

 FE ialin iaynupmem nakparahid AIF nagned isartnesnok
 helorepid asib FE ialin natakgnineP .nikgnum rasebes
 gnay )IV(rC radnats natural emulov nakkianem nagned

.AIF malad nakanugid  

.21.3  ( isartnesnoK isneisifE ycneiciffE noitartnecnoC ) 

oK isneisifE  utkaw gnatner nakataynem )EC( isartnesn
 naklisahid aggnih sisilana ilak utas kutnu nakulrepid gnay
 tinem 06 pait laynis 51 helorepid ini edotem adaP .laynis
 aynitrA .tinem / 5,0 rasebes EC ialin helorepid aggnihes

rtnesnok isneisife naklisahid tinem paites  .5,0 rasebes isa
 awhab nakkujnunem maj rep ilak 51 narukugnep isneukerF
 tapec pukuc ini nakgnabmekid gnay edotem sisilana utkaw

uj nagned nitur asilana kutnu nakanugid kayal aggnihes -m
.kaynab gnay lepmas hal  

.31.3  ( fitmusnoK skednI xednI evitpmusnoC ) 

usnoK skednI  gnay lepmas isneisife nakataynem )IC( fitm
 emulov nagned tiakret reirrac   .nakanugid gnay neule nad

 nakparahid AIF nagned isartnesnokarP iaynupmem   ialin
 utaS .iskaerep isneisife iapacret raga nikgnum licekes IC

 irad iridret sisilana isneukes ilak reirrac - as lepm - reirrac -
neule - reirrac   itrareb ini laH .Lm 5,6 IC ialin helorepid

 utas naklisahgnem gnay sisilana isneukes ilak utas kutnu
 lepmas emulov akij iskaerep Lm 5,6 nakulrepid laynis

.Lm 1 nakanugid gnay  

.4  K nalupmise  
 sisetnisnem lisahreb halet ini naitileneP  talehkgnep niser

DAX etilrebmA - 61 - 5,1 - adizabrak linefiD  niseR .
 satisapak ikilimem ini talehkgnep  gm 42,2 rasebes isneter

 niser ,aynisneter tafis irad tahiliD .niser g / )IV(rC
DAX etilrebmA - 61 - CPD   iagabes nakanugid tapad ini

alad molokinim isignep lairetam  nad isartnesnokarp m
 niseR .AIF sisabreb gnay )IV(rC magol noi sisilana

DAX etilrebmA - 61 - CPD   satisapak ikilimem molok malad
17,42 rasebes isneter   kitilana ajreniK .niser g / )IV(rC gµ

 nagned kiab pukuc ini nakgnabmekid gnay edotem irad
 ialin aynnaktapadid  nesrep iagabes nakataynid gnay isiserp

 isartnesnok kutnu %86,3 rasebes )VK%( isnairav neisifeok
 96 rasebes isketed timil ialin ikilimem aguj nad bpp 005

 nareinilek nagned bpp   nagned R2  edotem isakilpA .589,0 =
nagnudnak ialin nakirebmem ria lepmas adap ini   magol noi

 ilabmek nahelorep % nagned bpp 58 rasebes )IV(rC
 natakemep ialin naklisahgnem AIF ajreniK .%001 rasebes
 5,6 IC nad ,tinem / 5,0 EC ialin ,ilak 2 )FE( isartnesnok

 .Lm  

hisaK amireT napacU  
P  gnay hisak amiret asar nakiapmaynem nigni silune

nsulutes rasebes gnay naagrahgnep nad ay -  adapek aynraseb
b apa narmA irhcaB dammahuM k   atres nesod hurules nad

.BTI aimiK nasuruj fats  

akatsuP ratfaD  
 : )cirtemiroloC( tnelavaxeH muimorhC .2991 .minonA

1 : A6917 dohteM ,1 noisiveR - .6  

.F ,czurC ,.M ,aoknarF ,.M ,cevokB  ,.G  nad   .A .S ,cvbztaK
 .6991 animreteD cirtemortcepS sneL lamrehT  noit

muimorhC tnelavaxeH fo . A acimihC acitylanA -c
at  ( 033 ) 542 : - .052  

efuT ,.A ,udgodnuG ,.N .V ,tuluB ,.M ,kalyoS ,.C ,naruD -k
 ,.fitaL ,iclE ,.M ,ic  nad epS .7002 .B .H ,krutneS -c

 fo noitai  latnemnorivnE ni )IV(rC dna )III(rC
E esahP diloS retfa selpmaS  etilrebma no noitcartx

DAX - 0002 . s lacimehC esenihC eht fo lanruoJ -o
yteic  ( 45 ) 526 : - .436  

 sretaW ni )III(rC fo noitartnecnocerP .2002 .itayaH ,kiliF
5 gnisU yb - lyotimlaP -8- mmI eniloniuqyordyH -o
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lib alopnoN a no dezi  acimihcorciM ,tnebrosdA r
atcA  ( 041 ) 502 : - .012  

 ,.A ,rehsiF ,.D ,ayraK  nad rtnecnocerP .5002 .J .S ,lliH -a
 htiw tnemelE ecarT fo noitanimreteD dna noit

6,2 -  etilrebmA dezilanoitcnuF enidiriplytecaid
DAX - ortcepS cimotA dna noitcejnI wolF yb 4 -s

c ypo . lanruoJ tsylanA ehT  ( 031 ) 8151 : - .3251  

 noitarapeS dna noitartnecnocerP .5002 .Y .M ,rawahuhK
 ,tnebroS a sa tsudwaS gnisU )IV(rC dna )III(rC fo

citylanA yrtsimehC lacitylanaoiB la  ( 383 ) 916 : -
.426  

noitaicepS dna sisylanA lateM ecarT .1991 .S .I .llurK  ,
oJ yhpargotamorhC fo lanru  ( 74 ) 312 : - .912  

O ,.A ,nidurabaS ,.K ,adamaH ,.T ,euonekI ,.T ,adimuS -s
 ,.M ,amih  nad  .5002 .S ,uzimotoM nO - rP eniL -e

 eht rof snmulociniM lauD gnisU noitartnecnoc
cilppA stI dna )IV(rC dna )III(rC fo noitaicepS -a

S sa selpmaS retaW ot noit PCI yb deidut -  .SEA
2(86 atnalaT ) 883 : - .393  

  .X .S ,gnaiL ,.J ,aH ,.J .W ,gnaK ,.W .H ,nuS nad   .S ,nehS
 .4002 .G  ni )IV(rC dna )III(rC fo noitanimreteD

 emalF evitavireD yb sretaW latnemnorivnE
I wolF gnisU yrtemortcepS noitprosbA cimotA -n

nO noitcej - cerP eniL elbuoD htiw noitartnecno -
noitprosdA nmulocorciM .  lanruoJ  nainarI eht fo

)1(1 yteicoS lacimehC 04 : - .64  

 .A ,ilecnuT nad   dna )III(rC fo noitaicepS .2002 .R ,rekruT
 CPD stI fo noitartnecnocerP retfa retaW ni )IV(rC

DAX etilrebmA no - dna niseR 61   noitanimreteD
b SAAF y . )6(75 atnalaT 9911 : - .4021  

.lebiS ,niclaY , nad  icepS muimorhC .6002 .taseR ,kapA -a
 morf )III(rC fo noitarapeS yb sisylanA noit

ehS htiw dezitavireD tnebroS DAX a no )IV(rC -l
E lanruoJ lanoitanretnI ,remyloP larutaN a : cal -n

v  lacitylanA latnemnori yrtsimehC  ( 68 ) 519 : - .929  
 


