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 irad A4 tiloeZ sisetniS adap natkaeR emuloV nagnidnabreP isairaV naijaK
hsA ylF  07 rutarepmeT nagned tiwaS ° 08 nad C °C 
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 artsbA tc  z fo sisehtnys ehT e  saw sisehtnys ehT .enod neeb sah hsa ylf mlap morf A4 etilo
 yb tuo deirrac  3 rof snoitulos etanimula muidos dna etacilis muidos fo gnixim

07 ta tezilatsyrc saw noitulos eht neht ,sruoh o 08 dna C o  dewollof dna sruoh 8 rof C
021 ta gniyrd yb o  derarfni gnisu yb deziretcarahc saw tcudorp ehT .sruoh3 rof C

x dna yrtemotohportceps - fid yar  eht fo retemarap lacisyhp emoS .yrtemotcar
 etanimula muidos dna etacilis muidos fo tnuoma noitairav eht era esoht ,noitcaer
  noitamrof leg erutarepmet tnereffid owt dna ,)02/08 ;04/06 ;05/05 ;06/04 ;08/02(

 eht taht wohs stluser ehT .teiduts neeb osla evah  eht ni deniatbo eb nac A4 etiloez
 ta sisylatsyrc erutarepmet dna etanimula muidos ot etacilis muidos fo 04/06 oitar

08 o .C  

 :sdrowyeK X ,sisehtnyS ,hsa ylf mlaP ,yrtemotohportceps derarfnI -  yar
Z ,yrtemotcarfid A4 etiloe  

   

.1  nauluhadneP  
asawaK   nanusus nagned akilisanimula latsirk halada tiloeZ

 akilis lardehartet  irad kutnebret ,isnemid agit akgnarek
4OiS( -4 4OlA( animula nad ) -5  mota iulalem takiret gnay )

aggnor kutnebmem kutnu ,negisko - as nad aggnor  narul
 2991 ,nadmaH[ rutaret gnay nilatsirkartni lukelom isnemid

 malad tafis ikilimem tiloeZ .]6002 ,itawamleH nad inruM -
 ,lukelom gniraynep itrepes ,awemitsi tagnas gnay tafis
 ,naakumrep fitkeles ,sanap padahret libats ,noitak rakunep

nad isakifidomid hadum  nial -  kaynab tiloez aggnihes ,nial
 sesorp iagabreb kutnU .sesorp irtsudni malad nakanugid
 hibel sitetnis tiloez ,nebrosda nad ,noitak rakunep ,kitilatak
 ini laH .mala tiloez gnidnabid nakanugid kaynab
 gnay nainrumek iaynupmem sitetnis tiloez nakanerakid

it  fitkeles hibel nad ,fitka hibel ,libats hibel aggnihes iggn
 ajagnes sitetnis tiloeZ .mala tiloez nagned nakgnidnabid
 sesorp nagned susuhk naulrepek kutnu aisunam helo taubid

.aynnaulrepek nagned iauses aimik  
y sitetnis tiloez utas halas nakapurem A4 tiloeZ  gna

 tagnas aynnaanuggneP .sahk gnay rutkurts iaynupmem
 rakunep nad napareynep ,nagniraynep sesorp malad saul
 nad akilis narupmac irad sisetnisid tapad A4 tiloeZ .noi
 .utnetret isarepo isidnok nad isisopmok nagned animula

 muirtan apureb tapad akilis rebmuS  ,tardih takilis ,takilis
 ,ssalg retaw  akilis ,los akilis yalc ,leg  isatipiserpret akilis ,

 nad acilis deniclac  apureb animula rebmus nakgnadeS .
tanimula muirtan ,  muinimula nad taflus muinimula

 uluhadret itilenep aparebeB .]6002 ,liamsI[ adiskordih
lem halet  nakanuggnem nagned A4 tiloez sisetnis nakuka

  iagabes sataid tubesret nahab irad niales ukab nahab
 .akilis rebmus  

 irad asis tadap habmil utas halas nakapurem tiwas ubA
007 uhus nagned reliob malad id gnakgnac narakabmep oC-

008 o ad hsa mottob apureb tapad ,C  tiwas ubA .hsa ylf n
 ilakla noi gnudnagnem aguj nad akilis kaynab gnudnagnem

 .muirtan nad muilak itrepes  hsa ylF  uba nakapurem
 .reliobid narakabmep sesorp irad lisah nagnir gnay gnabret

 aynmumu adaP  hsa ylf  nakanuggnem nagned pakgnatid
 .enolcyc  narukU  ylf  hsa 001 utiay naklisahid gnay –  002

hsem  .  hsa ylF  gnay akilis rusnu gnudnagnem kaynab
 kutnebreb  suohproma  ,)iskaereb hadum( fitkaer hibel gnay

 atres raseb gnay sesorp igrene nakhutubmem kadit
 nad nainrumek ikilimem cificeps   aera ecafrus  gnay )ASS(

ses iggnit  ,artupaS[ naknigniid gnay isakifiseps nagned iau
 6002  malad  .]0102 ,otnairbeF  )0102( otnaytsiluS

 awhab ,nakropalem  hsa ylf  nagnudnak iaynupmem tiwas
 lasa tiwas gnakgnac nad tubas ubA .tareb %7,68 akilis

turutreb akilis radakreb uaiR isnivorP - nad 3,16 turut   %2,67
 .)7002 ,kkd anirhaZ( tareb  

 kutneb malad tiwas irtsudni tadap habmiL  hsa ylf  id
 saul ayntakgninem nagned gniries takgninem uaiR isniporp

IJ TAS
igoloibonkeT

napareT sniaS haimlI lanruJ
uaiR satisrevinU naitileneP agabmeL
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 irtsudni nagnabmekreP .tiwas irtsudni nad nanubekrep
 habmil satitnauk natakgninep adap kapmadreb naka tiwas

gnay   paites kutnU .nagnukgnil ek gnaubid naka
 naka )SBT( rages haub nadnat maj/not 03 nahalognep
 gnires gnay gnakgnac %92,6 nad tubas %41,31 naklisahid

 rakab nahab iagabes nakanugid reliob  tareb latot iraD .
 id rakabid gnay tiwas gnakgnac nad tubas reliob apad ,  t

 ,V NPTP[ narakabmep irad asis uba tareb %51 helorepid
 ek gnaubid aynasaib ini narakabmep asis ubA .]1102
 nalaj nubminem kutnu nakanugid ,nagnaubmep tapmet
 aera adap nubmit hanat iagabes nad kasur gnay nanubekrep

.kirbap ratikes id  
nakukalem ,)6991( rabkA   nagned A4 tiloez sisetnis

uba nakanuggnem   akilis rebmus iagabes arab utab gnayal
mumitpo isarepo isidnok naktapadnem nad   utkaw

 nasanamep rutarepmet ,maj 01 nakudagnep  leg  nad C°001
utkaw   nasanamep  leg  .maj 8 amales  itawamleH nad inruM

fnamem halet ,)6002(  mottob apureb tiwas tubas uba naktaa
 .A4 tiloez sisetnisnem kutnu akilis rebmus iagabes hsa

nakisairavmem nagned   nakudagnep utkaw ,natkaer emulov
 nasanamep utkaw nad leg kiabret isidnoK .   sisetnis kutnu

nagnidnabrep naktapadid tiwas tubas uba irad A4 tiloez  
emulov   tanimula muirtan nad takilis muirtan natkaer

 nasanamep utkaw nad maj 3 nakudagnep utkaw ,04/06  leg
.maj 8  

 nakanuggnem ini naitilenep adaP  hsa ylf  iagabes tiwas
 naanuggneP .A4 tiloez sisetnis adap akilis rebmus  hsa ylf

 naaidesretek adap nagnabmitrep nakrasadreb nakukalid ini
 id amaturet ,helorepid kutnu nahab nahadumek nad
 nagnudnak naadebrep anerak aguj naD .uaiR isniporP
 naitilenep irad nakanugid gnay ukab nahab adap akilis

kukalid sisetnis sesorp adap akam ,aynmulebes  isairav na
 muirtan nad takilis muirtan( natkaer emulov nagnidnabrep
 kutnu kiabret isisopmok iuhategnem kutnu )tanimula
 naadebrep naijak aud atreS .A4 tiloez aynkutnebret

 nasanamep rutarepmet  leg 08 ,07 o  tagnas gnay C
atsirk nakutnebmep ujal adap huragnepreb  adaP .A4 tiloez l

 huragnep kiabret isidnok naktapadadid ini naitilenep
 nasanamep rutarepmet nad natkaer emulov nagnidnabrep

 leg  rasad nahab irad A4 tiloez sisetnis adap  hsa ylf .tiwas  

.1.1  A4 tiloeZ sisetniS  

 habmil nahab nakanuggnem nagned tiloez sisetniS  irad
 itupilem aynasaib ,rasad nahab iagabes sesorp utaus
 naukalrep nairebmep uata isaraperp utiay ajrek napahat
 nakukalid ulrep lawa naukalreP .rasad nahab padahret lawa

nenopmok nakfitkagnem kutnu duskam nagned -  nenopmok
loez sisetnis malad nakulrepid gnay  naukalrep uti niales ,ti

 uata nakfitkaednem kutnu anugreb aguj ini lawa
 gnay nakulrepid kadit gnay nenopmok nakgnalihgnem
 tiloez irotognem uata tiloez sisetnis uggnaggnem tapad

.sisetnis lisah  
 irad ,lamrehtordih isidnok hawabid taubid tiloeZ

skaer narupmac iskaerep irad iridret gnay i -  ,takilis iskaerep
 metsis imala kudorP .noitak sinej aparebeb nad tanimula

aN 2 – OiS 2 – lA 2O3 –H2  isisopmok adap gnutnagreb O leg  ,

 kutnu nakanugid gnay natkaer irad akisif nad aimik tafis
 aimik isisopmok hurules ,narupmac taubmem  sinej nad

 2991 ,nadmaH[ latsirk isidnok atres ada gnay noitak  malad
 .]6002 ,itawamleH nad inruM  

.2.1  rotkaF -  tiloeZ sisetniS ihuragnepmeM gnay rotkaF
A4  

 arac nagned nakmumitpoid tapad tiloez nalibatseK
aer isidnok nad ,rutarepmet ,natkaer isisopmok hilimem  isk

 gnay mumu araceS .]7991 ,niatsuM[ iauses gnay sisetnis
 ,lA/iS habsin nial aratna isasilatsirk kudorp ihuragnepmem
 nakudagnep ,iskaer utkaw ,namasaek tajared ,rutarepmet

 7891 ,netraM nad sbocaJ[ akilis rebmus tafis nad  malad
laH .]9991 ,nimrapmiS - et lah  nakiaruid tapad tubesr

 A4 tiloeZ .tiloez irad lA/iS habsiN  :tukireb iagabes
 takiret nokilis mota paites nad 1 = lA/iS oisar ikilimem
 nad ,negisko mota iulalem muinimula mota tapme nagned
 arac nagned tapadid asib ini oisaR .aynkilabes

arupmac nakisairavmem  muirtan nad takilis muirtan n
 ujal tapecrepmem naka rutarepmet natakgnineP .tanimula
 ,A4 tiloez sisetnis malaD .latsirk nakutnebmep
 nakutnebmep tapecrepmem naka rutarepmet natakgninep
 2991 ,nadmaH( tapadid gnay latsirk naruku nad latsirK

 malad 2 ,kkd rabkA  .)600  

.3.1  tiloeZ isasiretkaraK  

 akisif retemarap nautnenep nakapurem tiloez isasiretkaraK
tafis iuhategnem kutnu tiloez irad aimik nad -  tiloez tafis

 tiloez nagned utas tiloez aratna nakadebid tapad aggnihes
 isasiretkarak ,ini naitilenep adaP .aynnial  nakukalid tiloez

 kutnu haremarfni irtemotofortkeps nakanuggnem
 ini iju haleteS .tiloez aynkutnebret iuhategnem
 irad isarbiv napares apureb isasiretkarak nakirebmem
 ulrep tubesret naranebek nakitkubmem kutnu akam ,tiloez

nem nagned isasiretkarak naktujnalid  nakanugg
.X ranis retemotkarfid  

.1.3.1  haremarfnI ipoksortkepS  

 adotem utas halas nakapurem haremarfni ipoksortkepS
 .tiloez rasad akgnarek rutkurts isasiretkarakgnem kutnu

0031( gnades haremarfni haread adap murtkepS - mc 002 -  )1
 isasiretkarak kutnu nakanugid  ,tiloez akgnarek rutkurts

 latnemadnuf isarbiv taumem ini haread adap anerak
O)lA,iS( lardehartet akgnarek 4 nautas nakapurem gnay -

 .tiloez akgnarek nugnabmep nautas  
 aggnihes ,kifiseps gnay artkeps iaynupmem tiloeZ

nedignem kutnu nakanugid tapad - nad isakifit   nakadebmem
 tiloez mumu araceS .aynkopmolek malad tiloez aparebeb
 kutnu kiab kifiseps gnay RI artkeps ledom iaynupmem
 A4 tiloez isasiretkarak  ,lanretske nupuam lanretni isarbiv

 tahilid tapad .1 lebaT adap  
( trebmI turuneM 056 napares atip oisar awhab ,)4991 -

005/005 - mc 024 -1 aynkutnebret nakutnenem tapad   latsirk
056 haread adap napares atiP .A4 tiloez irad - mc 005 -1 

,tiloez akgnarek irad adnag nicnic isarbiv nakapurem
A4 tiloeZ gnabmoleG nagnaliB nad isasiretkaraK .1 lebaT  
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.1 lebaT  A4 tiloeZ isasiretkaraK
.oN  kitsiretkaraK  mc( gnabmoleG nagnaliB -1 ) 

 .1  

.2  

.3  

.4  

O)lA,iS( nataki sirtemisa gnatneR 4 lardehartet  

tiloez akgnarek lardehilop adnag nicnic isarbiV  

O)lA,iS( nataki kuket isarbiV 4 

 aynadA irop - tiloez irad akubret irop  

0521 - 059  

056 - 005  

005 - 024  

024 - 003  

)6991( rabkA :rebmuS  

005 haread adap nakgnades - mc 024 -1  isarbiv nakapurem
OT nataki kuket 4  tapad A4 tiloez aynkutnebret tajareD .

reb nakutnetid -  aynraseb nakrasad  adap napares atip oisar
056 gnabmoleg nagnalib haread - 005/005 - mc 024 -1. 

 nagned gnutihid tapad haremarfni napares aynraseB
 4991 ,trebmI[ sumur nakanuggnem malad   nad inruM

:]6002 ,itawamleH  
 nakanuggnem nagned gnutihid tapad RI napares aynraseB

 : sumur  

001
)(

)(% x
IkusamsatisnetnI

IsatisnetnIT
o

             

)7991 ,nedneseF nad nednesseF(  

           A
T
1gol                                              

)7991 ,nedneseF nad nednesseF(  
 = A : anamiD rosbA  snab ) napareS (   = T natimsnarT   

.2.3.1  X raniS iskarfiD  

 kutnu gnitnep adotem nakapurem X ranis iskarfiD
 kutnu nakanugid asaib ini kinkeT .tiloez isasiretkarakgnem
 lisah anerak ,fitatilauk araces tiloez isakifitnedignem
 hadus gnay radnats nagned nakkococid tapad margotkarfid

 .ada  nakgnidnabmem arac nagned iuhatekid latsirK sineJ
kacnup -  margotkarfid atad nagned margotkarfid kacnup

 tudus haread adap rukuid A4 tiloez isasiretkaraK  .radnats
4 irad )θ2( iskarfid o 04 aggnih o  ,)2991( taruM turuneM .

adap naktapadid A4 tiloez iskarfid alop   = θ2 tudus haread
 nad 2,03 ; 2,72 ; 62 ; 2,42 ; 8,12 ; 5,61 ; 5,21 ; 4,01 ; 4,7
 A4 tiloez satinilatsirk nakutnenem gnay iskarfid naD .4,43
 701,4 ; 15,5 ; 11,7 ; 17,8 ; 92,21 = )Å( d agrah adap halada

4991 ,trebmI[ 626,2 nad 789,2 ; 872,3 ; 704,3 ; 417,3 ;  
 malad .]6002 ,itawamleH nad inruM  

.2  NAITILENEP EDOTEM  
nahaB -  halada ini naitilenep adap nakanugid gnay nahab  ylf

 hsa )HO(lA ,HOaN ,tiwas 3 talA .sedauqa nad -  gnay tala
 halada ini naitilenep adap nakanugid  ,ecanruf  ,nevo

 ,kinakem kudagnep remit otakidni satrek ,  ,lasrevinu Hp r
 satrek ,saleg tala halmujes ,ria sagnanep ,retemomret

 ,gniras retemohcat  gnoroc , renhcub  retemotofortkeps ,
.kitilana nagnabmit nad X ranis retemotkarfid ,haremarfni  

 iridret ini naitilenep malad nakanugid gnay lebairaV
ad patet lebairav irad  patet lebairaV .habureb lebairav n

 nasanamep utkaw ,)maj 3( nakudagnep utkaw halada  leg  8(

,)maj   habureb lebairaV .)6002 ,itawamleH nad inruM(
 emulov nagnidnabrep utiay nauajnit aud nagned nakukalid
 ,08/02( tanimula muirtan nagned takilis muirtan natkaer

4  rutarepmet isairav aud nad )02/08 ,04/06 ,05/05 ,06/0
sanamep b  na  leg 07( o 08 , o .)C  

naitileneP rudesorP  

.1   isaraperP hsA ylF  
 

 hsa ylF  lasareb ini naitilenep adap nakanugid gnay tiwas
 mulebeS .uaiR ,nawalaleP ,artuP takireS .TP irad

 ,nakanugid  hsa ylf  tiwas  kutnu kayaid uluhad hibelret
( aynnaruku nakmagareynem .)hsem 002 ≤  

.2  natkaeR napaisreP  
 

 marg 52 nakrubelem nagned taubid takilis muirtaN  hsa ylf
 : 1( HOaN marg 5,26 nad  muirtan nakgnades ,)5,2

 ,HOaN marg 05,03 nakrupmacnem nagned taubid tanimula
A marg 56,12 )HO(l 3 sedauqa nad . 

.3  A4 tiloeZ sisetniS sesorP  
 

 nakrupmacnem nagned nakukalid A4 tiloez sisetnis sesorP
 nagned takilis muirtan natural nad tanimula muirtan natural
 tanimula muirtan nad takilis muirtan emulov nagnidnabrep

02/08 nad 04/06 ,05/05 ,06/04 ,08/02   amales kudaid libmas
 kutnebret naka nad negomoh narupmac aggnih maj 3  leg

 naidumeK .hitup anrawreb gnay  leg  nakkusamid tubesret
 rutarepmet isairav nagned naksanapid nad nevo malad ek

 nasanamep  leg 08 ,07 °  sisetnis lisaH .maj 8 amales C
cid udiser ,gnirasid  ,larten Hp iapmas sedauqa nagned icu

021 uhus adap nevo malad nakgnirekid naidumek °  C
 nagned isasiretkarakid sisetnis lisaH .maj 3 amales

la nakanuggnem .haremarfni retemotofortkeps ta   kutnU
 irad isasiretkarak lisah naranebek taukrepmem

remarfni ipoksortkeps  isasiretkarak naktujnalid akam ,ha
 .X ranis retemotkarfid nakanuggnem nagned  
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.3  NASAHABMEP NAD LISAH  

.1.3   natkaeR emuloV nagnidnabreP isairaV huragneP
 nasanameP rutarepmeT nad  leG  tiloeZ sisetniS adap

4 

 isairav huragnep irajalepid ,ini naitilenep adaP
 nad takilis muirtan utiay natkaer emulov nagnidnabrep
 )02/08 nad 04/06 ,05/05 ,06/04 ,08/02( tanimula muirtan

 nasanamep rutarepmet nad  leg 07( ° nad C  08 ° )C . 

.2.3   natkaeR emuloV nagnidnabreP isairaV huragneP
 kutnu  rutarepmeT adap A4 tiloeZ sisetniS

 nasanameP  leG 07 0C 

 adap sisetnis kudorp haremarfni ipoksortkeps asilana lisaH
 nasanamep erutarepmet  leg 07 o  isairav nagned C

 04/06 ,05/05 ,06/04 ,08/02 natkaer emulov nagnidnabrep
.1 rabmaG adap naktahilrepid 02/08 nad  

 

 
 

.1 rabmaG   adap sisetnis lisah haremarfni margortkepS
p rutarepmet  nasaname g  le 07 o  nagned C

r emulov nagnidnabrep isairav  ,08/02 natkae
02/08 nad 04/06 ,05/05 ,06/04 . 

 
 nagnidnabrep isairav kutnu haremarfni murtkeps iraD

06 ,05/05 ,06/04 ,08/02 natkaer emulov  tapad 02/08 nad 04/
 nagnalib adap oisar utiay aynnapares oisar gnutihid

056 gnabmoleg - 005/005 -  takgnit nakutnenem kutnu 024
.A4 tiloez latsirk nakutnebmep  

.3.3   natkaeR emuloV nagnidnabreP isairaV huragneP
 rutarepmeT adap A4 tiloeZ sisetniS kutnu

 nasanameP  leG 08 oC 

 haremarfni ipoksortkeps asilana lisaH  adap sisetnis kudorp
rutarepmet   nasanamep  leg 08 o  isairav nagned C

 04/06 ,05/05 ,06/04 ,08/02 natkaer emulov nagnidnabrep
.2 rabmaG adap naktahilrepid 02/08 nad  

 nagnidnabrep isairav kutnu haremarfni murtkeps iraD
 tapad 02/08 nad 04/06 ,05/05 ,06/04 ,08/02 natkaer emulov

 nagnalib adap oisar utiay aynnapares oisar gnutihid
056 gnabmoleg - 005/005 -  takgnit nakutnenem kutnu 024

.A4 tiloez latsirk nakutnebmep  
 

 
 

 rabmaG .2  s lisah haremarfni margortkepS  adap sisetni
p rutarepmet nasaname  g  le 08 o  nagned C

r emulov nagnidnabrep isairav  ,08/02 natkae
.02/08 nad 04/06 ,05/05 ,06/04  

 
056 napares atip oisar awhab ,)4991( trebmI turuneM -

mc 005 -1 005 nad - mc 024 -1 irk nakutnenem tapad  satinilats
 gnay napares oisar ialin raseb nikameS .A4 tiloez irad
 idajret gnay napares alup raseb nikames itrareb ,tapadid

056 gnabmoleg nagnalib haread adap - mc 005 -1  ini laH .
 irad kutnebret gnay adnag nicnic aynkaynab nakataynem

ikames nad tiloez akgnarek  tiloez satinilatsirk alup raseb n
 isairav kutnu napares oisar nagnutihrep lisah iraD .A4
 04/06 ,05/05 ,06/04 ,08/02( natkaer emulov nagnidnabrep

 naasanamep rutarepmet nad )02/08 nad leg  07( o 08 , o  ,)C
 adap utiay rasebret gnay napares oisar ialin helorepid

ep  adap 04/06 nad 05/05 natkaer emulov nagnidnabr
 nasanamep rutarepmet leg  08 o  nad 1607,1 rasebes C

 tapad aguj napares oisar nagnutihrep lisah iraD .2996,1
 nasanamep erutarepmet huragnep tahilid  leg  ujal padahret

tiloez latsirk nakutnebmep rutarepmet kutnU .  ep  nasanam
 leg 07 o  tiloez latsirk nakutnebmep awhab tahilid tapad C

 nakutnebmep nagned nakgnidnabid anrupmes muleb
08 rutarepmet adap latsirk o  nakanerakid nikgnum ini laH .C
 nasanamep rutarepmet  leg  kutnu hadner ulalret

 adap nakukalid nasanamep akiJ .tiloez latsirk nakutnebmep
 latsirk nakutnebmep ujal akam iggnit gnay rutarepmet
 akij numaN .tapec nagned gnusgnalreb naka tiloez
 iggnit ulalret rutarepmet adap nakgnusgnalid nasanamep

rutarepmet itawelem(   akam )aynlatsirk nakutnebmep
 naka kudorp uata nial kudorp idajnem habureb asib kudorp

 0991 ,argoD[ isadargedret  malad  .]0102 ,otnairbeF  
 ,haremarfni ipoksortkeps araces isasiretkarak lisah iraD

 gnabmoleg nagnalib iaynupmem gnay murtkeps helorepid  
im gnay  murtkeps adap gnabmoleg nagnalib nagned pir

.)1791( neginalF irad radnats A4 tiloez  
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.2 lebaT  p rutarepmet adap haremarfni napares atip oisar ataD  nasaname g  le 07 o  emulov nagnidnabrep isairav nagned C
r 6 ,05/05 ,06/04 ,08/02 natkae 02/08 nad 04/0  
 

 
nagnidnabreP  

emuloV  

 
 haremarfnI napareS atiP  

 
 

oisaR  
nabrosbA  
)napareS(  

nagnaliB  
gnabmoleG  

056 - 005  
mc( - )1  

nabrosbA  
)napareS(  

 

nagnaliB  
gnabmoleG  

005 - 024  
mc( - )1  

nabrosbA  
)napareS(  

 

08/02  11,065  6573,1  41,754  7320,1  9343,1  
06/04  28,855  6177,0  41,754  4074,0  2046,1  
05/05  32,555  4342,1  50,174  2578,0  7024,1  
04/06  28,855  1166,0  17,564  2814,0  1185,1  
02/08  28,855  1566,0  24,864  4024,0  0285,1  

      
 

.3 lebaT  p rutarepmet adap haremarfni napares atip oisar ataD  nasaname g  le 08 o  nagned C  emulov nagnidnabrep isairav
r ,06/04 ,08/02 natkae  02/08 nad 04/06 ,05/05  
 

 
nagnidnabreP  

emuloV  
 

 
 haremarfnI napareS atiP  

 

 
 

oisaR  
nabrosbA  
)napareS(  

 

nagnaliB  
gnabmoleG  

056 - 005  
mc( - )1  

nabrosbA  
)napareS(  

 

nagnaliB  
gnabmoleG  

005 - 024  
mc( - )1  

nabrosbA  
)napareS(  

 

08/02  95,455  7835,0  35,064  1883,0  0883,1  
06/04  11,065  1627,0  41,754  5434,0  0176,1  
05/05  07,465  7488,0  86,374  6815,0  1607,1  
04/06  81,655  0657,0  24,864  9444,0  2996,1  
02/08  41,755  9212,0  98,754  6462,0  7408,0  

 
 

kutnU   ,08/02( natkaer emulov nagnidnabrep isairav
6 ,05/05 ,06/04 rutarepmet adap )02/08 nad 04/0   nasanamep

 leg 07 o 1101 gnabmoleg nagnalib adap napares lucnum C -
mc 5001 -1  irad sirtemisa gnatner aynada nakataynem gnay

OT nataki 4  gnabmoleg nagnalib adap napares ,lardehartet
11,065 - mc 32,555 -1  isarbiv aynada nakataynem gnay

 adap napares ,tiloez akgnarek lardehilop adnag nicnic
50,174  gnabmoleg nagnalib - mc 41,754 -1  nakataynem gnay

OT nataki kuket isarbiv aynada 4 ares aynlucnum  nad  nap
024 gnabmoleg nagnalib adap - mc 003 -1  nakataynem gnay

irop aynada -  nagnalib adap napareS .tiloez irad akubret irop
 isairav adap nakumetid aguj pirim gnay gnabmoleg

 nasanamep rutarepmet  leg 08 o  lisah nagnidnabreP .C
p adap sisetnis lisah kudorp margortkeps  nagnidnabre

 rutarepmet nad 04/06 nad 05/05 natkaer emulov
 nasanamep  leg 08 o  irad radnats margortkeps nagned C

alF  adap nakkujnutid ,)1791( negin G  rabmaG iraD .3 rabma
 adap sisetnis lisah murtkeps awhab tahilid tapad 3

 hibel 04/06 natkaer emulov nagnidnabrep  hibel nad pirim
 kutnu murtkeps lisah nagned nakgnidnabid majat
 tapad akam ,05/05 natkaer emulov nagnidnabrep
 muirtan( natkaer emulov nagnidnabrep awhab naklupmisid
 rutarepmet adap 04/06 )tanimula muirtan nad takilis

 nasanamep  leg 08 o keps lisah nakapurem ,C  gnay murt
.A4 tiloez kutnu kiabret  

 

 
 

.3 rabmaG   sisetnis lisah kudorp haremarfni margortkepS
f radnats nad )1791( neginal  

 
 sisetnis lisah kudorp ,tujnal hibel isasiretkarak kutnU
 rutarepmet adap 04/06 natkaer emulov nagnidnabrep adap

 nasanamep  leg 08 o  C  nakanuggnem nagned asilanaid
ranis retemotkarfid -X. 
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.4.3  X raniS retemotkarfiD nakanuggneM isasiretkaraK  

 emulov nagnidnabrep kutnu sisetnis kudorp asilana lisaH
 adap 04/06 tanimula muirtan nad takilis muirtan

 nasanamep rutarepmet  leg 08 o  nakanuggnem nagned C
fid .4 rabmaG adap nakkujnutid ,X ranis margotkar  

 

 
 

.4 rabmaG  p sisetnis lisah tiloez iskarfid aloP bre  nagnidna
 rutarepmet adap 04/06 natkaer emulov

p  nasaname g  le 08 o .C  
 

 naitilenep irad sisetnis lisah naranebek ijugnem kutnU
 iskarfid alop nakgnidnabmem arac nagned nakukalid ,ini
 A4 tiloez radnats iskarfid alop nagned sisetnis lisah tiloez

 ,2991 ,taruM irad malad   adap tahilret ,)6991 ,rabkA
.5 rabmaG  

 

 
 

.5  rabmaG   id aloP z radnats iskarf  taruM irad A4 tiloe
radnats iagabes( )2991( ) 

 
 aynada tahilret ,margotkarfid nagnidnabrep iraD
 alop nagned sisetnis lisah kudorp iskarfid alop napirimek
 alop kutnU .)2991( taruM irad A4 tiloez radnats iskarfid

ep adap sisetnis lisah iskarfid  natkaer emulov nagnidnabr
 = θ2 tudus haread adap iggnitret kacnup 3 tapadret 04/06
 nad 62,3 ; 17,3 = )Å( d ialin atres ,51,03 nad 92,72 ; 02,42
 taruM irad A4 tiloez radnats iskarfid alop kutnu naD .69,2

gnitret kacnup 3 naktapadid ,)4991( trebmI nad )2991(  ig
 ialin atres ,02,03 nad 02,72 ; 02,42 = θ2 tudus haread adap
 ialin awhab iuhatekid tapaD .99,2 nad 82,3 ; 17,3 = )Å( d

(d ialin nad θ2 tudus  emulov nagnidnabrep kutnu )Å
 nasanamep rutarepmet adap 04/06 natkaer  leg 08 o  ripmah C

ad θ2 tudus ialin nagned amas  tapad akam ,radnats )Å(d n
 ini naitilenep adap sisetnis lisah tiloez awhab naklupmisid

.A4 tiloez nakapurem  

.4   NALUPMISEK  
 halet gnay nasahabmep nad naitilenep lisah nakrasadreB

:utiay ,nalupmisek aparebeb libmaid tapad ,nakukalid  
 .1  hsa ylF  tapad tiwas  rasad nahab iagabes naktaafnamid

.A4 tiloez sisetnis adap )akilis rebmus(  
 retemotofortkeps nakanuggnem isasiretkarak lisah iraD .2

ranis retemotkarfid nad haremarfni -  awhab nakataynem ,X
 muirtan nad takilis muirtan( natkaer emulov nagnidnabrep

/06 )tanimula  nasanamep rutarepmet nad 04 leg  08 o  C
.A4 tiloez sisetnis adap kiabret isidnok nakapurem  

 
AKATSUP RATFAD  

 
abkA  irad A4 tiloeZ isasiretkaraK nad sisetniS“ ,6991 ,.F ,r

 ,”gnayaL ubA rasaD nahaB siseT ,  satisrevinU
.atrakaygoY ,adaM hajdaG  

 
F ,rabkA  tiloeZ sisetniS” ,6002 ,rainitluZ nad .A adimleY ,.

 ,“tiwaS apaleK tubaS ubA rasaD nahaB irad A4
aimiK kinkeT lanoisaN ranimeS gnidisorP  

aisenodnI aimikorteP naD oelO igolonkeT  ,  NSSI
7091 - .urabnakeP ,0050  

 
tniS“ ,8002 ,anirhaZ adI nad .A adimleY ,.F ,rabkA  sise

 apaleK tubaS ubA rasaD nahaB irad A4 tiloeZ
 nad natkaeR narupmaC isairaV huragneP ,tiwaS

 nasanameP utkaW leG  ,” IRNU ranimeS gnidisorP -
,MKU  .urabnakeP  

 
 habsiN nad rutarepmeT huragneP“ ,0102 ,.H ,otnairbeF

OiS raloM 2 OlA/ 3 MSZ sisetniS adap -  apnaT 5
lpmeT  irad ta  hsA ylF  ,”tiwaS naropaL  naitileneP , 

.urabnakeP ,IRNU  
 

 fo sisehtnyS“ ,6002 ,.M.R ,liamsI MSZ dezisonaN -  gnisU 5
 ,”secruoS animulA tnereffiD  fO lanruoJ ehT

 ,etutitsnI D&R lacigrullateM lartneC .tpygE ,oriaC  
 

nameP idutS“ ,6002 ,itawamleH nad .D ,inruM  uba nataaf
 sisetniS adap akiliS rebmuS iagabes tiwaS tubaS

 ,”A4 tiloeZ ,naitileneP naropaL  .urabnakeP ,IRNU  
 

 ecnalaB lairetaM“ ,1102 ,.V aratnasuN nanubekreP .TP
.urabnakeP ,”tiwaS apaleK nahalogneP  

 
 iagabes sitetniS tiloeZ nataafnameP“ ,6002 ,.R ,artupaS

 fitanretlA  ”irtsudnI habmiL nahalogneP  lanruJ
gniasreB habiH .atrakaJ ,  

 
 gnay hayaB malA tiloeZ isrevnoK“ ,9991 ,nimrapmiS

MSZ idajnem titolitponilC gnudnagneM kaynaB -
5  ,” retsigaM sisehT BTI , .gnudnaB ,  

 
MSZ sisetniS“ ,0102 ,.J ,otnaytsiluS - d talpmeT apnaT 5  ira

 hsA ylF  nad lA/iS raloM habsiN isairaV :tiwaS
 ,”sisetniS utkaW naitileneP naropaL  ,IRNU ,

.urabnakeP  
 



igoloibonkeT   II .loV I .oN 2  : 79  – 301  
 7802 :NSSI - 8245  

 

301  
 

 ,.R ,olemaR ,.A.I ,osotnaS ,nylevE ,.E ,artupaS ,.I ,anirhaZ
MSZ sisetniS“ ,7002 -  talpmeT apnaT 5

 tiwaS ubA lasA isatipiserP akiliS nakanuggneM

 iagabes  ,”akiliS rebmuS aisenodnI rutaN lanruJ , 
 naitileneP agabmeL ,2 romoN ,9 emuloV

.urabnakeP ,uaiR satisrevinU  
 
 
 
 
 

 
 
 
 
 
 
 
 


