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 artsbA tc   morf A4 etiloz fo sisehtnys ehT etiniloak   deirrac saw sisehtnys ehT .enod neeb sah

sruoh 8 rof noitulos suoeuqani edixordyh muidos dna etiniloak fo gnixim yb tuo  ,
001 ta dezilatsyrc saw noitulos eht neht o  tuo dehsaw saw tcudorp ehT .sruoh 8 rof C

 litnu lartuen  021 ta gniyrd yb dewollof dna Hp o  neht saw tcudorp ehT .sruoh3 rof C
x dna yrtemotohportceps derarfni gnisu yb deziretcarahc -  emoS .yrtemotcarfid yar

 lacisyhp  muidos fo tnuoma noitairav eht era esoht ,noitcaer eht fo retemarap
 fo ezis elcitrap dna ,noitamrof leg fo emit , )21/01 dna ;8/01 ;6/01 ;4/01( edixordyh
 eht ,A4 tiloez fo ytinillatsyrc erom niatbo oT .)hsem004 dna ,002 ,001( etiniloak

g erutarepmet tceffe 07 ta noitamrof le  o  neeb osla evah  sruoh 3 gnixim yb C
 fo 01/21 oitar eht ni deniatbo eb nac A4 etiloez eht taht wohs stluser ehT .deiduts

07 ta noitamrof leg erutarepmet dna edixordyh muidos ot etiniloak  o .C  

 :sdrow yeK  mlap ,yrtemotohportceps derarfni x ,sisehtnys ,hsa ylf -  yar
yrtemotcarfid , .A4 etiloez  

   

.1  nauluhadneP  
 rebmus ikilimem kaynab gnay haread nakapurem uaiR
 iaynupmem uaiR ,imub kaynim gnipmasiD .mala ayad
 gnay nagnabmatrep isnetop utas halas iagabes niloak
 naktaafnamid nad isatiolpskeid asib muleb ini taas iapmas

sisilana iraD  .fitkefe araces -  nakukalid halet gnay sisilana
 gnalacniS aseD id tapadret gnay niloak awhab helorepid
 akilis nagnudnak  iaynupmem riliH irigarednI netapubaK

arahid nad raseb pukuc gnay  naktaafnamid asib nakp
A4 tiloez sisetnis rasad nahab iagabes . 

 gnay sitetnis tiloez utas halas nakapurem A4 tiloeZ
 tagnas aynnaanuggneP .sahk gnay rutkurts iaynupmem
 rakunep nad napareynep ,nagniraynep sesorp malad saul

irad sisetnisid tapad A4 tiloeZ .noi   nad akilis narupmac
 .utnetret isarepo isidnok nad isisopmok nagned animula
 ,tardih takilis ,takilis muirtan apureb tapad akilis rebmuS

 ,ssalg retaw  akilis ,los akilis yalc ,leg  isatipiserpret akilis ,
 nad acilis deniclac  apureb animula rebmus nakgnadeS .

an tanimula muirt ,  muinimula nad taflus muinimula
.]6002 ,liamsI[ adiskordih   latsirk halada tiloeZ

 nususret gnay isnemid agit akgnarek nagned akilisanimula
OiS( akilis ardihartet irad 4

-4 OlA( animula nad ) 4
-5  gnay  )

.)2991 ,nadmaH( negisko mota helo takiid  
laS  malad halada A4 sitetnis tiloez nataafnamep utas ha

 tapad noi rakunep iagabes tiloeZ .nejreted irtsudni
aC noi itnaggnem 2+  gM nad 2+   gnay noi nagned ria malad
aN itrepes kanul +  .)4991 itratuS nad itawamhcaR(

aC halada nial nagnutnueK 2+  gM nad 2+   kutnebmem naka
aN nakgnades ,napadne +  .napadne kutnebmem kadit

 iakapid tapad tiloez naktubeynem aporE id netap haubeS
s nejreted kutnebmep nahab iagabe   nad itawamhcaR(

.)4991 itratuS  
 muirtan itrepes ,tafsof skelpmok naiakameP

uirtanartet uata tafsofilopirt  nahab iagabes tafsofm
 tafis nupualaW .fitkefe kadit nejreted kutnebmep
 ini tafsof naanuggnep ipatet ,luggnu hibel  aynnaicucnep

 rasebrepmem tapad noitacihportue   utiay ,naakumrep ria
 gnay ria malad nanakam naaidesrep rasebrepmem

nkaib gnabmekreb nakbabeynem hubmut nad gnaggnag ay -
 ria malad negisko nakgnalihgnem aggnihes ,nial nahubmut
 tapad nad ,naki napudihek igab nakhutubid gnay
 uata awar idajnem ria nadab licek naigabes habugnem
 nahab taubid ulrep uti anerak helO .)6991 ,rabkA( natarad

y nejreted kutnebmep  nakrasadreB .nagnukgnil hamar gna
et lah tiloez akam sataid tubesr   A4 s tni  nakanugid tapad site

 nahab iagabes tafsop itnagnep nahab utas halas iagabes
 .nejreted kutnebmep  

am gnay nailag nahab utas halaS  muleb his
beS .niloaK halada aynnaanuggnep naklamitpoid  naiga

 halada niloak malad gnudnakret gnay nenopmok raseb
 irigarednI netapubaK gnalacniS aseD .animula nad akilis
 muleb gnay uaiR id niloaK tisoped nakapurem riliH

sisilana iraD .lamitpo araces naktaafnamid -  gnay sisilana
dnak awhab helorepid nakukalid halet  id niloak nagnu

OiS : halada ini haread 2  35,45 = – lA ,%93.36 2O3  05,9 = – 
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eF ,%58,71 2O3  31,1 = –  akilis nagnudnak aynraseB .%2,3
 nakanugid naknikgnumem niloak malad animula nad
 ,nagnabmatreP saniD( tiloez  sisetnis rasad nahab iagabes

.)3002  
ynupmem tiloeZ  aggnihes ,kifiseps gnay artkeps ia

 nakadebmem nad isakifitnedignem kutnu nakanugid tapad
 tiloez mumu araceS .aynkopmolek malad tiloez aparebeb
 kutnu kiab kifiseps gnay RI artkeps ledom iaynupmem

lebat adap tahilret itrepes lanretske nupuam lanretni isarbiv  
 atip 2 tapadret 1 lebat adap napares atip aparebeb iraD .1
 utiay ,tiloez kopmolek aumes kutnu ukalreb gnay artkeps

059 haread adap - mc 0521 -1 024 nad - mc 005 -1  neginalF(
.)1791 ,kkd  

 
1 lebaT . .tiloez kifiseps haremarfnI artkepS ledoM  

lardeharteT lanretnI  kI lanretske nata  
0521 irtemisA .tneR - mc 059 -1 

027 irtemiS .tneR - mc 056 -1 

T natakI - 024 O - mc 005 -1 

056 gnir 2 - mc 005 -1 

003 akubret iroP - mc 024 -1 

057 irtemiS .tneR - mc 028 -1 

0501 irtemisA .tneR -  0511
mc -1 

 
 irad isidnok irajalepid naka ini naitilenep malaD
 narupmac isidnok irajalepmem kutnu ,natkaer narupmac
 niloak nakisakaerem arac nagned nakukalid ini natkaer
 tareb halmuj anamid ,)HOaN( adiskordih muirtan nagned
 halmuj nakgnades nakisairavid aynadiskordih muirtan

uj ini naitilenep malaD .patet niloak tareb  irajalepid naka ag
.niloak lekitrap naruku nad leg nakutnebmep utkaw  

.2  edoteM nad nahaB  
nahaB -  :halada ini naitilenep adap nakanugid gnay nahab

 gnatnireK natamaceK gnalacniS aseD irad helorepid niloak
 ,HOaN ,riliH irigarednI netapubaK )HO(lA 3  nad , .sedauqA  

lA ta -  :nakanugid gnay tala reraetS gnitaeH   rehel ubaL ,
 ,nignidnep ,aud ,hctab lio   ,egufirtnes  ,kitilana nagnabmit

 ,gniras satrek ,nevo lasrevinu Hp satrek  nad ,
.haremarfnI retemotofortkeps  

 

.1.2  natileneP rudesorP  

ukaB nahaB napaisreP  

 kutnu ilak aparebeb sedauqa nagned icucid niloaK
  naidumek ,lepmenem gnay narotok nakgnalihgnem

 nagned gniligid niloaK .nevo malad nakgnirekid rehsurc  
 .hsem 004 nad ,002 ,001 naruku nakaya nagned kayaid nad

taubmep rasad nahab iagabes nakanugid pais niloaK  na
 .tiloez  

.2.2  naitileneP naanaskaleP  

 nagned nakukalid  A4 tiloez sisetnis ,ini naitilenep malaD
 nagned sisetnis nakukalid aguj nad taruM adotem
 .isakifidomid halet gnay taruM adotem nakanuggnem

K  aidem malad nakiskaerid adiskordih muirtan nad niloa
 .tsedauqa ini lah malad natural  

.3.2  sisetniS sesorP  

 rehel ubal maladek nakkusam ,niloak marg 01 gnabmiT
 isairav nagned adiskordih muirtan  nakhabmat nad aud

 naidumek ) marg 21 nad ,8 ,6 ,4 ( utnetret tareb  nakhabmat
 .Lm 001 idajnem narupmac emulov aggnihes sedauqa
 adap narupmac naksanap ,maj 3 amales narupmac kudA

001 uhus  0  sisetnis lisaH .)6991 ,rabkA( maJ 8 amales C
 ,larten Hp iapmas sedauqa nagned icucid nad gnirasid

021 uhus nagned nevo adap nakgnirek  0C  .maj 3 amales
 nagned isasiretkarakid sisetnis lisah nakilpuc naidumeK
 malaD .haremarfni retemotofortkeps tala nakanuggnem
 niloak lekitrap naruku huragnep ijakid aguj ini naitilenep
 tubesret lekitrap naruku anamid ,sisetnis sesorp adap

 nad 002 ,001 halada .hsem 004  

leg nakutnebmep huragnep naijaK  
kutnU   padahret leg nakkutnebmep huragnep naijakgnep

 rudesorp nagned amas aynnaukalrep ,sitetnis tiloez lisah
 .hsem 002 niloak naruku kutnu nakukalid aynah nad ,sataid
 muirtan nad niloak narupmac halada aynaadebreP

07 uhus adap naksanapid libmas kudaid adiskordih  0  C
001 uhus adap naksanapid urab naidumek maj 3 amales  0  C

 lisah nakilpuc naidumeK .)6991 ,rabkA(  maJ 8 amales
 tala nakanuggnem nagned isasiretkarakid sisetnis

 .haremarfni retemotofortkeps  

.3  ahabmeP nad lisaH nas  
 nagnidnabrep isidnok naktapadnem nigni ini naijak naujuT
 gnay adiskordih muirtan nad niloak tareb halmuj aratna
 lisaH .A4 tiloez aynkutnebret isisopmok nagned iauses
 tapadid adiskordih muirtan nagned niloak irad iskaer

.natadap apureb  
tnis lisah tiloeZ  nagned isasiretkarakid sise

 .haremarfni retemotofortceps tala nakanuggnem
 tagnas gnay edotem halada haremarfni ipoksortkepS
 gnay tiloez rutkurts isasiretkarak kutnu tapec nad hadum
 nautas naadarebek gnatnet isamrofni nakirebmem

 adaP .lardehartet nugnabmep  gnabmoleg nagnalib haread
 0031 – mc 003 -  1 OT rutkurts irad rasad isarbiv nakapurem 4 

 .)8002 ,rabkA ; 6002 ,rabkA ; 4991 ,trebmI( ,lardehartet
 0051 haread adap margortkepS – mc 004 -1  lisah irad

 muirtan tareb halmuj isairav iagabreb irad naitilenep
adiskordih  ap naruku nad  adap nakujnutid ,niloak lekitr

G  nad ,2 ,1 rabma .3  
 irad niloak lekitrap naruku isairav nakrasadreB
 muirtan isairav naukalrep sisetnis lisah nakilpuc aparebeb
 utiay ,kopmolek 3 malad nakisakifisalkid tapad adiskordih

 nakilpuc kutnu I kopmolek  naruku nagned taubid gnay
 ini kopmolek iraD .1 rabmag ,hsem 001 niloak lekitrap
 adiskordih muirtan isairav naukalrep aumes kutnu
 lucnum gnay tauk napares atip nagned artkeps naklisahid

mc 0001 gnabmoleg nagnalib haread adap -1  gnay ,
natner aynada nakataynem OT nataki irad irtemisa g 4 

 haread adap napares atip lucnum naidumeK .lardehartet
mc 655 gnabmoleg nagnalib -1  marg 21 naukalrep kutnu ,

 nakapurem ,niloak marg 01 nagned adiskordih muirtan
 .tiloez akgnarek lardehylop adnag nicnic isarbiv napares

dap nakgnadeS  muirtan marg 8 nad ,6 ,4 naukalrep a
 haread adap napares atip naklisahgnem kadit adiskordih  
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mc( gnabmoleg nagnaliB -1) 

 
.4 rabmaG    nagned sisetnis lisah harem arfni artkepS

07 leg nasanamep O  naruku kutnu ,C  lekitrap
.hsem 002 niloak  

 
mc 655 -  1  .tubesret  haread adap napares atip aynlucnum naD
mc 854 -1  adiskordih muirtan marg 21 naukalrep kutnu aguj

OT nataki kuket isarbiv nakataynem gnay 4  .lardehartet
 muirtan marg  8 nad ,6 ,4 naukalrep kutnu aynkilabeS

adap napares atip naklisahgnem kadit patet adiskordih  
.tubesret haread  

 nagned taubid gnay nakilpuc kutnu II kopmoleK
 adaP .2 rabmag ,hsem 002 niloak lekitrap naruku
 ,adebreb ataynret naklisahid gnay artkeps ini kopmolek

mid  nagnalib haread adap napares atip aynlucnum kadit ana
mc 654 gnabmoleg -1 mc 655 nad -  1  atip aynlucnum kadiT ,

mc 655 haread adap napares -1  muleb nakataynem ,
 .tiloez akgnarek lardehylop adnag nicnic aynkutnebret

diskordih muirtan marg 6 naukalrep kutnu aynaH  lucnum a
mc 654 gnabmoleg haread adap hamel gnay napares atip -1  ,

OT nataki kuket isarbiv tikides aynada nakataynem gnay 4 
 haread adap lucnum aynah tauk napares atiP  .lardehartet

mc 0001 gnabmoleg -1  gnatner aynada nakataynem gnay ,
OT nataki irad irtemisa 4 .lardehartet  

 nagned taubid gnay nakilpuc kutnu III kopmoleK
 aguj ,3 rabmag ,hsem 004 niloak naruku nakanuggnem
 gnabmoleg haread adap napares atip naklisahgnem kadit

mc 654 -1 mc 655 nad -1  kadit nakataynem aguj ini laH .
 lardehylop adnag nicnic aynkutnebret  naD .tiloez akgnarek

mc 0001 gnabmoleg nagnalib haread adap napares atip -1 
 naruku naukalrep kutnu itrareB .majat tagnas lucnum

.tiloez naklisahgnem kadit nakataynid hsem 004 lekitrap  
 kutnu gnitnep tagnas halada leg nakutnebmep pahaT

aanrupmeynep nakitsamem  aidem malad niloak narubelep n
 ini pahaT .itni nakutnebmep aynialumid mulebes iskaer
 aggnihes negomoh gnay leg isisopmok naktapadnem kutnu
 nasanamep naukalreP .tiloez aynkutnebret naknikgnumem
 narubelep tapecrepmem kutnu aynanug ini pahat adap

oak narupmac  nasanamep nad ,adiskordih muirtan nad nil
 adaP .gnusgnalreb asetnis iskaer mulebes nakukalid
 maj 3 amales nakukalid nasanamep amal ini naitilenep
 nakpatetid nasanamep uhus nakgnades ,)6991 ,rabkA(

 
mc( gnabmoleg nagnaliB -1) 

 
 .1 rabmaG   kutnu sisetnis lisah harem arfni artkepS

hsem 001 niloak lekitrap naruku  
 

 
mc( gnabmoleg nagnaliB -1) 

 
2 rabmaG  .   kutnu sisetnis lisah harem arfni artkepS

hsem 002 niloak lekitrap naruku  
 

 
nagnaliB  mc( gnabmoleg -1) 

 
3 rabmaG  .   kutnu sisetnis lisah harem arfni artkepS

hsem 004 niloak lekitrap naruku  
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07 0  ijakgnem kutnu nakukalid ini pahat naukalreP .C
huragnep   gnay leg nakutnebmep adap nasanamep

 nakujnutid ,kiab hibel gnay A4 tiloez naklisahgnem  adap
G .4 rabma  

 irad ,haremarfni retemotofortkeps nagned isasiretkaraK
 naktapadid ,leg nakutnebmep naukalrep lepmas agit lisah

 margortkeps haremarfni   adap lucnum aynnapares atip gnay
 tiloez irad isarbiv sahk iric nakapurem gnay haread tapme

 nagnalib haread adap utiay ,A4 0521  gnabmoleg – mc 059 -1 
056 , – mc 005 -1 005 , – mc 024 -1 024 nad – mc 003 -1  itrepes ,

 adap nakkujnutid gnay G 5 rabma  gnay napares atiP .
 A4 tiloez napares atip nagned napirimek ada lucnum
 naitilenep lisah haremarfni margortkeps adap radnats

)1791(  kkd ,neginalF , G  .5 rabma  nasahabmep lisah iraD
 nagnidnabrep lebat taubid tapad sataid naijak aparebeb
 tiloez radnats nagned tapadid gnay naitilenep lisah aratna

neginalF A4 T adap naklipmatid ,)1791( kkd , .2 leba  

 

 
.5 rabmaG  )1791 ,neginalF( A4 tiloez harem arfni artkepS  

2 lebaT A4 tiloez radnats nagned naitilenep lisah aratna nagnidnabreP .  

.oN   narukU
lekitrap  

naitileneP lisaH   A4 tiloeZ radnatS
neginalF turuneM  

nagnareteK  

.1   hseM 001  -  adap napares atip lucnuM
mc 655 gnabmoleg nagnalib -1  nad

mc 854 -1  21 naukalrep kutnu
 marg 01 nagned HOaN marg

niloak  
-  6 ,4 naukalrep kutnu nakgnadeS

 01 nagned HOaN marg 8 nad
 naklisahgnem kadit niloak marg

 655 gnabmoleg adap napares atip
mc -1 mc 854 nad -1 

 

--   napares atip aynlucnuM
003 haread adap -  024 ccmm--11    

yyaanngg  mmeennaannddaakkaann  aaddaannyyaa  
ppoorrii  tteerrbbuukkaa  ddaarrii  zzeeoolliitt  

  
--   napares atip aynlucnuM

024 haread adap -  005 ccmm--11    
yyaanngg  mmeennaannddaakkaann  vviibbrraassii  
tteekkuukk  iikkaattaann  TTOO44  
TTeettrraahheeddrraall  

  
--   napares atip aynlucnuM

005 haread adap -  056 ccmm--11    
yyaanngg  mmeennaannddaakkaann  
tteerrbbeennttuukknnyyaa  cciinncciinn  ggaannddaa  
zzeeoolliitt  

 
 

 naruku kutnU
 hsem 001 lekitrap

 kadit
 naklisahgnem

 anerak tiloez
 ihunemem kadit

tiloez radnats  

.2  hsem 002  -  adap napares atip lucnum kadiT
gnabmoleg nagnalib  mc 655 -1 

mc 654 nad -1  ,4 naukalrep kutnu
 01 nagned HOaN marg 21 nad 8

.niloak marg  
-  hamel gnay napares atip lucnuM

 654 gnabmoleg haraead adap
mc -1. 

 naruku kutnU
 hsem 002 lekitrap

 kadit
 naklisahgnem

 anerak tiloez
 ihunemem kadit

tiloez radnats  

.3  hsem 004  -  adap napares atip lucnum kadiT
mc 655 gnabmoleg nagnalib -1  nad

mc 654 -1  naukalrep  aumes kutnu
 HOaN marg 21 nad 8 ,6 ,4(

.)niloak marg 01 nagned  

 naruku kutnU
 hsem 004 lekitrap

 kadit
 naklisahgnem

 anerak tiloez
 ihunemem kadit

tiloez radnats  
 

.4   hsem 002
leg nakutnebmeP  

 leg  nasanameP
07 0 C 

napares  atip lucnuM  
 tiloez radnats nagned iauses  

 

naruku kutnU  
  002 lekitrap

 naukalrep hsem
 leg nakutnebmep

 asib
 naklisahgnem

 muleb ipat ,tiloez
 anerak inrum
 gnay kacnup

 muleb kutnebret
.anrupmes  
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.4  K nalupmise  
 halet  gnay nasahabmep nad naitilenep lisah nakrasadreB

:utiay ,nalupmisek aparebeb libmaid tapad ,nakukalid  
 
.1   taubmep rasad nahab iagabes nakanugid tapad niloaK

 aynamatu nenopmok anerak ,A4 tiloez  animula halada
.akilis nad  

.2   ipoksortkeps nagned isasiretkarak lisah iraD
 naukalrep kutnu awhab nakataynem haremarfni

 naruku  nasanamep nagned hsem 002 niloak lekitrap
07 leg  O .A4 tiloez isasiretkarak nakkujnunem C  

.3   naklisahgnem leg nakutnebmep naukalrep adaP  tiloez
 sisetnis iskaer nagned nakgnidnabid kiab hibel gnay

.leg nakutnebmep apnat gnusgnal  

akatsuP ratfaD  
 irad A4 tiloeZ isasiretkaraK nad sisetniS“ ,6991 ,.F ,rabkA
 satisrevinU ,siseT ,”gnayaL ubA rasaD nahaB

.atrakaygoY ,adaM hajdaG  

F ,rabkA .A adimleY ,.   tiloeZ sisetniS” ,6002 ,rainitluZ nad
 ubA rasaD nahaB irad A4  

 ,“tiwaS apaleK tubaS  kinkeT lanoisaN ranimeS gnidisorP
aimiK   ,aisenodnI aimikorteP naD oelO igolonkeT

7091 NSSI - .urabnakeP ,0050  

 sisetniS“ ,8002 ,anirhaZ adI nad .A adimleY ,.F ,rabkA
 ubA rasaD nahaB irad A4 tiloeZ  

 natkaeR narupmaC isairaV huragneP ,tiwaS apaleK tubaS
 nasanameP utkaW nad leG  ,”  ranimeS gnidisorP

IRNU - ,MKU  .urabnakeP  

 ,.A.H ,iksnamizS nad ,.H ,imatahK ,.M.E ,neginalF  ,1791
 ,krowemarF etiloeZ fo seiduts erutcurtS derarfnI“

etiloeZ eveiS raluceloM -  yteicoS naciremA ,”I
nihsaW .101 .oN seireS yrtsimehC ni secnavdA -g

.C.D not  

 ,sisetnyS :etiloeZ ot noitcudortnI “ ,2991 ,.H ,nadmaH
tisrevinU ,“ noitacifidoM dna noitaziretcarahC  y

.aisyalaM ygolonkeT  

 fo sciteniK sisehtnyS “ 0991 ,.eeL.Y gniT nd uH.C nisH
.seR.mehC .gnE .dnI ,”A4 tiloeZ  

zeneV“ 4991 ,.A ,oretnoM nad .C ,oneroM ,.E.F ,trebmI -u
 ni kcotsdeeF a  sa setacilisonimulA larutaN nale

.setiloeZ ,”A  tiloeZ fo sisehtnyS eht  

taruM  ,oranatnoM dna ,.P .J ,editsaB ,.A ,enarkomA ,.M ,
 yllamrehT morf etiloeZ fo sisehtnyS “ ,2991 ,.L

uN no snoitavresbO emoS .etiniloak detavitcA -c
.lareniM yalC ,“ htworG dna noitael  
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