
 A NO YDUTS   ECNATPECCA REMUSNOC  FO  TEW  DEDDA SELDOON
HTIW  LESSUM RETAWHSERF  RUOLF  (A ps atnodon ) 

 
yB   
 

itawaitseD )1 , ailhaD )2  , iraS arI N )2  
 

tcartsbA  
 
ave ot dednetni saw hcraeser sihT fo ecnatpecca remusnoc eht etaul   tew

 seldoon  htiw dedda lessum retawhserf  ruolf  erew seldoon tew fo sepyt ruoF .
 deraperp olf taehw fo erutxim a morf  ,rageniv ,retaw ,tlas ,sgge ,ru  ,cilrag ,noino

,sevael yrelec   deksa erew eruxim eht ados gnikcab dna htiw   lessum retawhserf
 %51 dna %01 ,%5 ,%0 fo level a ta ruolf  eht fo ruolf taehw   seldoon teW .thgiew

tsiom ,ecnatpecca remusnoc rof detaulave saw tnuoc lairetcab dna nietorp ,eru  ehT .
er s  htiw dedda seldoon tew taht dewohs tlu  fo %5  lessum retawhserf ruolf   saw  eht

perp tsom elbare  remusnoc yb  . ew fo erutsioM htiw dedda seldoon t  etawhserf  r
lessum   ,%0 ,%5  dna %01   %51 saw  37,75 ,%76,85 ,%95,16 dna %  %24,55  

ylevitcepser  ; saw nietorp  %30,51 ,%27,11 ,%60,9 ,%64,2  ylevitcepser  ;  dna
tnuoc lairetcab  saw  01 x 53,4 2 g/les 3,4 ,   x 01 2 g/les 01 x 2,3 , 2 g/les  4,2 dna  01 x 2 

g/les  ylevitcepser . 
 

K drowye : W seldoon te , lessum retawhserf ,  ,ruolf ecnatpecca remusnoc  
 1 ytisrevinU uaiR ,ytlucaF ecneicS eniraM dna seirehsiF fo tnedutS  
 2 ytisrevinU uaiR ,ytlucaF ecneicS eniraM dna seirehsiF fo erutceL  

 
NAULUHADNEP  

  utas halas nakapurem eiM
halo lisah kudorp kutneb  gnay na

 gnupet uata ugiret gnupet irad taubret
 malaD .amatu nahab iagabes aynnial
 nakhutubid kadit eim nataubmep
 gnabmegnep nahab nahabmanep
 .itor nataubmep sesorp adap itrepes
 nagned taubid tapad eiM
 peser uata isalumrof nakanuggnem

,anahredes tagnas gnay   utiay
 numaN .marag nad ria ,mudnag

nahab ,naikimed -  nial nahab
 malad alup nakhabmatid ilakgnires

,eim nataubmep   .rulet aynlasim
 nagned gnirieS  nagnabmekrep

 igolonket ,nagnap igolonket
 ,gnabmekreb aguj eim nahalognep
 isairav ,kutneb iges malad kiab

a nupuam .)5002 ,oyranuS( amor  

  nawiat gnijik nataafnameP
 araces lanoisidart kasamid aynah
 ,tapmetes takaraysam helo satabret
 .suber gnijik nad gnedned itrepes
 malad id lanekid aguj nawiat gnijiK
 malad id itrepes ,asahab iagabreb

ola aman nagned lanekid uyalem - .ola  
 nagned lanekid gnaniM ukus iD

 .nakol aman  gnijik lauj agrah nagneD
 .pR gnakgnacreb hisam rages nawiat
 gnijik gnigad nakgnades ,gk/0001

.gk/0003 .pR nawiat  
  ,ojdrahuS turuneM  ,kkd

 gnijik nietorp nagnudnak ,)7791(
 nagneD .marg 73,7 nawiat

gnupet nakhabmatid   nawiat gnijik
 gnay hasab eim nakparahid

 naklisahid  gnay izig ialin iaynupmem
.iggnit  

  ,)6002( ibulhtaM turuneM
 nahabmanep awhab nakataynem
 kudorp adap %51 gnijik gnupet



 naukalrep nakapurem kupurek
 .INS tarays ihunemem nad kiabret

nay ada muleb ,ini huajeS  g
 eim padahret naitilenep nakukalem
 gnupet nahabmanep nagned hasab
 asarem silunep akam ,nawiat gnijik
 naitilenep nakukalem kutnu kiratret
 idutS “ gnatnet nahabmanep iulalem
 eim padahret nemusnok naamirenep
 gnupet nahabmanep nagned hasab

es ,” nawiat gnijik  aggnih  nakparahid
 ayak nagnap naktakgninem tapad
 tapad nad hasab eim adap izig

.nemusnok helo amiretid  
  kutnu halada naitilenep naujuT

 iuhategnem  huragnep ahabmanep  n
 hasab eim adap nawiat gnijik gnupet
 .nemusnok naamirenep padahret

ilenep taafnam nakgnadeS  ini nait
 isamrofni irebmem tapad halada
 gnijik gnupet nahabmanep gnatnet
 hasab eim padahret tapet gnay nawiat
 tapadret gnay izig nagnudnak atres

.tubesret hasab eim kudorp adap  

NAITILENEP EDOTEM  
 adap nakanugid gnay nahaB  

wiat gnijik :halada ini naitilenep  ,na
 gnay gk 52 nawiat gnijik anamid
 naklisahgnem gnakgnacreb hisam
 gnay gnigad ,marg 007.1 gnigad
 ,marg 024 naklisahgnem nakgnirekid
 naklisahid gnay gnupet nakgnades
 nakgnirekid gnay gnigad tareb irad
 ,ria ,ugiret gnupet ,marg 083 utiay

nawab ,marag ,rulet  gnawab ,harem g
 ,akuc ,irdeles nuad ,euk ados ,hitup
 sisilana kutnu nahaB .hiris rupak

taflus masa utiay  ,silatak marag ,
 ,adirolk masa ,PP rotakidni ,sedauqa
 nad adirolk muirtan ,raga neirtun

.%07 lohokla  
 talA -  nakanug id gnay tala

ni naitilenep adap malad  :halada i
 ,moksab ,nakaya ,uasip ,rednelB
 ,sukugnep gnadnad ,aipma
 ubal ,ropmok ,nevo ,nagnabmit
 ,ruku saleg ,reynemelre nad lahdejl

 ,evalcotua ,iskaer gnubat ,ruku tepip
 ,irtep nawac ,setet tepip ,alaip saleg
 inoloc cebeuq ,ssalg kejbo ,rotabukni

d retnoc  .silut tala na  
  malad nakanugid gnay edoteM

 edotem halada ini naitilenep
 nakukalem utiay nemirepske
 nagned hasab eim nataubmep
 .nawiat gnijik gnupet nahabmanep
 halada nakanugid gnay nagnacnaR
 utas )LAR( pakgnel kaca nagnacnar

M utiay rotkaf  pet nahabmanep  gnu
 farat 4 irad iridret gnay nawiat gnijik

M utiay  0 M ,)gnijik gnupet apnat(  1
M ,)%5 gnijik gnupet(  2  gnupet(

M ,)%01 gnijik  3  .)%51 gnijik gnupet(
 .ilak 2 kaynabes gnaluid naukalreP
 gnutihid gnijik gnupet esatnesreP

.ugiret gnupet latot irad  

BMEP NAD LISAH NASAHA  

kitpelonagrO ialiN  

R apu  
 padahret naakusek iju lisaH

 apur  eim hasab  nahabmanep nagned  
 padahret nawiat gnijik gnupet

 nemusnok naamirenep   tapad utiay
 adap tahilid  lebaT 1. 

.1 lebaT   takgniT  naamirenep
 apur padahret nemusnok
 nagned hasab eim

 nahabmanep  gnijik gnupet
.nawiat  

airetirK  M0 % M1 % M2 % M3 % 

akuS  04  001  43  58  42  06  71  5.24  
 kadiT

akus  
- 0 6 51  61  04  32  5.75  

halmuJ  04  001  04  001  04  001  04  001  
 :teK M0  apnaT = gnijik gnupet  , M  1 =  gnupeT

5 gnijik ,%  M  2  = 01 gnijik gnupeT  ,%
M  3 = 51 %. 

 nakrasadreB  1 lebaT  tapad ,
 nakataynem silenap awhab iuhatekid
 nagned hasab eim apur iakuynem
 nawiat gnijik gnupet nahabmanep
 akus tagnas naakusek takgnit nagned



M utiay ,akus nad 0 M ,)%001(  1
M ,)%58(  2 M nad ,)%06(  3 .)%5,24(  

 atar ialiN -  hasab eim apur atar
anep nagned  gnijik gnupet nahabm

 .2 lebaT adap tahilid tapad nawiat  

 lebaT 2. atar ialiN -  eim apur atar
 nahabmanep nagned hasab

.nawiat gnijik gnupet  

 lebaT nakrasadreB 2  tapad ,
atar ialin awhab iuhatekid -  apur atar

 tapadret iggnitret gnay hasab eim
M naukalrep adap 0  itukiid ,)31.3(

M naukalrep nagned  1  itukid ,)00.3(
M naukalrep  2  naukalrep nad )75.2(

M  3 )54.2(  .  
 asilana lisah nakrasadreB

 F ialin helorepid isnairav gnutih  
F > )41.31(   lebat dap )95.6(  takgnit a

 adeb iju nagned ,%59 naayacrepek
 awhab nakkujnunem rujuj atayn

M naukalrep 0 M nad 1  adebreb kadit
M ,atayn 2 M nad  3  adebreb kadit

atayn  , M  1 M nad 2  adap atayn adebreb
.%59 naayacrepek takgnit  

 ,isnairav sisilana nakrasadreB
 nahabmanep nawiat gnijik gnupet  

 padahret  huragnep irebmem  apur
 eim hasab .  nawiat gnijik gnupeT

nihes naklisahid gnay  naka agg
 ,hasab eim irad apur ihuragnepmem
 ini lah talkoc anrawreb
 ayntujnaleS .apur ihuragnepmem
 awhab nakataynem )6002( ibulhtaM
 iseb taz gnudnagnem nawiat gnijik

.iggnit pukuc gnay  
 

rutskeT  
 padahret naakusek iju lisaH

rutsket   eim hasab   nagned
nahabmanep   nawiat gnijik gnupet

 nemusnok naamirenep padahret  
 adap tahilid tapad utiay  lebaT 3. 

 lebaT 3.  takgniT  naamirenep
 padahret nemusnok rutsket  

 nagned hasab eim
 gnijik gnupet nahabmanep

.nawiat  
airetirK  M0 % M1 % M2 % M3 % 

akuS  83  59  32 80 29 5.27  62  65 
adiT  k
akus  

2 5 8 02  11 5.72  41  35 

halmuJ  04  001  04  001  04  001  04  001  

 
  lebaT nakrasadreB 3  tapad ,

 nakataynem silenap awhab iuhatekid
 nagned hasab eim iakuynem
 nawiat gnijik gnupet nahabmanep
 akus tagnas naakusek takgnit nagned

M utiay ,akus nad 0 M ,)%59(  1 8(  ,)%0
M  1 M nad ,)%5,27(  3 .)%56(  
 atar ialiN -  eim rutsket atar

 gnupet nahabmanep nagned hasab
 adap tahilid tapad nawiat gnijik

 .4 lebaT  

 lebaT 4. atar ialiN -  atar rutsket   eim
 nahabmanep nagned hasab

.nawiat gnijik gnupet  

 lebaT nakrasadreB 4  tapad ,
ab iuhatekid atar ialin awh -  atar

 iggnitret gnay hasab eim rutsket
M naukalrep adap tapadret  0  ,)90.3(
M naukalrep nagned itukiid  1  ,)89.2(

M naukalrep itukid  2  nad )87.2(
M naukalrep 3  .)65.2(  

 asilana lisah nakrasadreB
 F ialin helorepid isnairav gnutih   )781(

F >   lebat .6(  takgnit adap )95
H itrareb ,%59 naayacrepek  0  kalotid

 adeb iju nagned naktujnalid nad
 awhab nakkujnunem rujuj atayn

nagnalU  naukalreP  latoT  
M0 M1 M2 M3 

1 51.3  30.3  55.2  82.2  10.11  
2 01.3  89.2  85.2  58.1  15.01  

latoT  52.6  00.6  31.5  31.4  15.12  
atareR  31.3  00.3  75.2  70.2  67.01  

nagnalU  naukalreP  latoT  
M0 M1 M2 M3 

1 01.3  89,2  57.2  85.2  14.11  
2 80.3  89.2  .2 08  55.2  14.11  

latoT  81.6  59,5  55.5  31.5  18.02  
atareR  90.3  89.2  87.2  65.2  14.11  

nagnalU  naukalreP  latoT  
M0 M1 M2 M3 

1 51.3  30.3  55.2  82.2  10.11  
2 01.3  89.2  85.2  58.1  15.01  

latoT  52.6  00.6  31.5  31.4  15.12  
atareR  31.3  00.3  75.2  70.2  67.01  



M naukalrep 0  nagned atayn adebreb
M naukalrep 1 M , 2 M nad ,  3  adap

.%59 naayacrepek takgnit  
 ,isnairav sisilana nakrasadreB

nahabmanep  jik gnupet nawiat gni  
 padahret atayn huragnep irebmem

eim rutsket  hasab  nahabmaneP .
 nawiat gnijik gnupet  halmuj malad

 ,nanoda maladek adebreb gnay
 nikames anamid iggnit  isartnesnok  

nawiat gnijik gnupet   gnay
 akam ,nakanugid  nikames aynrutsket

ned iauses ini lah ,sarek  ria radak nag
.hadner nikames naklisahid gnay  

uaB  
 padahret naakusek iju lisaH

uab   eim hasab  nahabmanep nagned  
 padahret nawiat gnijik gnupet

 nemusnok naamirenep   tapad utiay
 lebaT adap tahilid 5. 

 lebaT 5.  naamirenep takgniT
 padahret nemusnok uab   eim

 nahabmanep nagned hasab
.nawiat gnijik gnupet  

  nakrasadreB  lebaT 5  tapad ,
 nakataynem silenap awhab iuhatekid

m iakuynem  apnat nagned hasab ei
 nawiat gnijik gnupet nahabmanep
 akus tagnas naakusek takgnit nagned

M utiay ,akus nad 0 M ,)%57(  1
M ,)%5.26(  1 M nad ,)%5.24(  3

.)%5.74(  
 atar ialiN -  atar uab   hasab eim

 gnijik gnupet nahabmanep nagned
 lebaT adap tahilid tapad nawiat 6  .  

 
 
 

 lebaT 6. atar ialiN -  atar uab   eim
 nahabmanep nagned hasab

.nawiat gnijik gnupet  

T nakrasadreB  leba 6  tapad ,
atar ialin awhab iuhatekid -  uab atar

 tapadret iggnitret gnay hasab eim
M naukalrep adap  0  itukiid ,)47.2(

M naukalrep nagned  1  itukid ,)55.2(
M naukalrep  2  naukalrep nad )13.2(

M  3  .)81.2(  
 asilana lisah nakrasadreB

 F ialin helorepid isnairav utih gn   > )42(
F  lebat  naayacrepek takgnit adap )95.6(

,%59   rujuj atayn adeb iju nagned
M naukalrep awhab nakkujnunem 0 
M naukalrep nagned atayn adebreb 1  ,

M2 M nad ,  3  naayacrepek takgnit adap
.%59  

 ijU uab   kaynab hibel
 anerak ,namuicnep aredni naktabilem

natazelek   tagnas nanakam utaus
 nad nanakam uab helo ihuragnepid
 gnitnep rotakidni idajnem tapad
 nahab satilauk nakutnenem malad

.)7991 ,onraniW( nagnap  
 ,isnairav sisilana nakrasadreB

 nahabmanep  nawiat gnijik gnupet
 padahret huragnep irebmem uab   eim

 hasab sahid gnay nakli  .  ini laH
 nakanerakid  nawiat gnijik gnupet

 ikilimem uab   gnay sahk ,  nikames
 gnay gnijik gnupet kaynab
 hasab eim uab akam nakhabmatid

.tauk tagnas naklisahid gnay   

 
 
 
 
 
 
 

airetirK  M0 % M1 % M2 % M3 % 

akuS  03  57  52  5.26  71  5.24  19 4 5.7  
 kadiT

akus  
01  52  51  5.73  32  5.75  21 52 5.  

halmuJ  04  001  04  001  04  001  04  001  

nagnalU  naukalreP  latoT  
M0 M1 M2 M3 

1 07.2  54.2  03.2  81.2  36.9  
2 87.2  56.2  33.2  81.2  49.9  

latoT  84.5  01.5  36.4  63.4  75.91  
atareR  47.2  55.2  13.2  81.2  87.9  



asaR  
 padahret naakusek iju lisaH

asar   eim hasab  nahabmanep nagned  
at gnijik gnupet  padahret nawi

 nemusnok naamirenep   tapad utiay
 lebaT adap tahilid 7. 

 lebaT 7.  takgniT  naamirenep
ahret nemusnok pad  asar   eim

 nahabmanep nagned hasab
.nawiat gnijik gnupet  

 
  lebaT nakrasadreB 7  tapad ,

 eim iakuynem silenap awhab tahilid
 gnupet nahabmanep nagned hasab
 takgnit nagned nawiat gnijik
 utiay ,akus nad akus tagnas naakusek

M0 M ,)%5.76(  1 M ,)%56(  2  ,)%5.74(
ad M n  3 .)%5.74(  

  naamirenep takgniT
 hasab eim asar padahret nemusnok
 gnijik gnupet nahabmanep nagned

.8 lebaT adap tahilid tapad nawiat  

 lebaT 8.  naamirenep takgniT
 padahret nemusnok asar   eim

 nahabmanep nagned hasab
.nawiat gnijik gnupet  

 lebaT nakrasadreB 8  ,  tapad
atar ialin awhab iuhatekid -  asar atar

 tapadret iggnitret gnay hasab eim
M naukalrep adap  0  itukiid ,)28.2(

M naukalrep nagned  1  itukid ,)56.2(
M naukalrep  2  naukalrep nad )55.2(

M  3  .)74.2(  
 asilana lisah nakrasadreB

 F ialin helorepid isnairav gnutih  4.9(  > )

F  lebat  naayacrepek takgnit adap )95.6(
,%59   rujuj atayn adeb iju nagned

M naukalrep awhab nakkujnunem  2
M nad  0 M ,atayn adebreb kadit  ,1 M2 
M nad  3 atayn adebreb   takgnit adap

.%59 naayacrepek  
 gnay rotkaf halada asaR
 nakapurem nad gnitnep tagnas

nasutupek   amirenem nemusnok rihka
 nanakam utaus kalonem uata
 gnay naialinep retemarap nupualaw
 kane kadit aynasar akij ipatet ,kiab
 kudorp akam iakusid kadit uata

 .kalotid naka tubesret  asaR
 rotkaf aparebeb helo ihuragnepid
 ,uhus ,aimik awaynes utiay

ad isartnesnok  nagned iskaretni n
nial asar nenopmok n  ,niddurhcaF( ay

.)3002   ,isnairav sisilana nakrasadreB
 nahabmanep nawiat gnijik gnupet  

eim asar padahret huragnep irebmem  
 hasab naklisahid gnay .  nikameS

 gnay nawiat gnijik gnupet kaynab
 hasab eim asar akam nakhabmatid

y  sahk asaret tagnas naklisahid gna
.gnijik  

 sisilanA P tamiskor  

ria radaK  
 ria radak narukugnep lisaH
 nahabmanep nagned hasab eim

d tapad nawiat gnijik gnupet ahili  t
 lebaT irad .9  

9 lebaT .  eim ria )%( radak ialiN
 nahabmanep nagned hasab

awiat gnijik gnupet n 

  tapad ,9 lebaT nakrasadreB
 eim ria radak ialin awhab iuhatekid
 gnupet nahabmanep nagned hasab
 tapadret iggnitret gnay nawiat gnijik

airetirK   M0 % M1 % M2 % M3 % 

akuS  72  5.76  62  56  32  5.75  91  5.74  
 kadiT

akus  
31  5.23  41  53  71  5.24  12  5.25  

halmuJ  04  001  04  001  04  001  04  001  

nagnalU  naukalreP  latoT  
M0 M1 M2 M3 

1 58.2  07.2  56.2  84.2  86.01  
2 08.2  06.2  54.2  56.5  5.31  

latoT  56.5  03.5  01.5  39.4  89.02  
atareR  28.2  56.2  55.2  74.2  94.01  

nagnalU  naukalreP  toT la  
M0 M1 M2 M3 

1 78.16  75.85  27.75  03.55  64.332  
2 13.16  67.85  47.75  45.55  53.332  

latoT  81.321  33.711  64.511  48.011  18.664  

atareR  95.16  76.85  37.75  24.55  14.332  



M naukalrep adap  0 95.16 utiay  ,
 halada hadneret ria radak nakgnades

M naukalrep adap  3  rasikreb utiay
 asilana lisah nakrasadreB .24.55

 F ialin helorepid isnairav gnutih  
F > )8.062(   lebat  takgnit adap )95.6(

H itrareb ,%59 naayacrepek  0  kalotid
 adeb iju nagned naktujnalid nad

 rujuj atayn  awhab nakkujnunem
M naukalrep  0  nagned atayn adebreb

M1 M , 2 M nad  3  takgnit adap
.%59 naayacrepek   nakrasadreB

 ,isnairav sisilana  nahabmanep  gnupet
 nawiat gnijik  huragnep irebmem

eim ria radak padahret   hasab  gnay
 kaynab nikames anamiD .naklisahid

t nahabmanep gnijik gnupe   gnay
eim adap nakhabmatid  hasab  akam ,

 .hadner nikames ria radak  ria radaK
 nagned iauses naklisahid gnay
 nim utiay hasab eim INS nataraysrep

%3 . 
  eim adap ria radak nagnudnaK

 helo ihuragnepid hasab  isisopmok
 amales nakhabmatid gnay aimik
 asolima iskarF .nanoda nakutnebmep
 gnirek hibel tafisreb gnay
 kaynab hibel nakbabeynem

m  sesorp amales ria pareyne
 imalagnem naka nad nahalognep

.isanitaleg sesorp   isanitaleG
 aynkutnebret awitsirep nakapurem
 ria nairebmep anerak itap irad leg
 nad takgninem nikames gnay sanap
 pakgnarepret gnay ria nakbabeynem
 kaynab nikames ria malad id

nawruP( i  ,kkd , .)7002  
 ria radak aynhadner iggniT
 gnay netulg helo ihuragnepid
 .ugiret gnupet adap gnudnakret
 gnay tafis ikilimem netulG

 eim aggnihes kibofordih hasab   gnay
 naka iggnit gnay netulg gnudnagnem

dnagnem  hadner gnay ria radak gnu
(D .)7991,naM e  

 

p radaK nietor  
 id nietorp radak isisopmoK

adebreb nanakam nahab malad -  adeb
 .tubesret nahab irad gnutnagret

atar ialin iuhategnem kutnU -  atar
 tahilid tapad hasab eim nietorp radak

 lebaT adap 01 . 
 
 lebaT 01 .  )%( radak ialiN nietorp  

 nagned hasab eim
k gnupet nahabmanep  gniji

awiat n 

 
 lebaT nakrasadreB 1  tapad ,0

 nietorp radak ialin awhab iuhatekid
 nahabmanep nagned hasab eim
 iggnitret gnay nawiat gnijik gnupet

M naukalrep adap tapadret   3  utiay
 hadneret nietorp nakgnades ,30.51

M naukalrep adap halada  0  utiay
 .64.2 rasikreb  lisah nakrasadreB

 F ialin helorepid isnairav asilana gnutih  
F > )33.5981(   lebat  takgnit adap )95.6(

,%59 naayacrepek   adeb iju nagned
 awhab nakkujnunem rujuj atayn

M naukalrep  3  nagned atayn adebreb
M2 M , 1 M nad  0  takgnit adap

.%59 naayacrepek   
 h nakrasadreB silana lisa si  

 awhab naksalejid tapad isnairav
nawiat gnijik gnupet hasab   irebmem

huragnep   nietorp radak padahret  eim
hasab .  nahabmanep kaynab nikameS

nawiat gnijik gnupet  radak akam ,
nietorp  hasab eim   nikames iggnit  .

 eim nietorp nagnudnak ayniggniT
d hasab  nagnudnak anerak nakbabes i

 gnupet ,nawiat gnijik irad nietorp
.rolet nad ,ugiret  

 eim tarays turuneM  hasab  
nakrasadreb  10 INS - 92 78 -  ,2991

 eim malad muminim nietorp radak
hasab   halada %3  nakgnidnabid akiJ .

nagnalU  naukalreP  latoT  
M0 M1 M2 M3 

1 54.2  70.9  57.11  59.41  22.83  
2 84.2  40.9  07.11  21.51  3.83 4 

latoT  29.4  21.81  44.32  70.03  55.57  
atareR  64.2  60.9  27.11  30.51  72.83  



 radak nataraysrep nagned nagned
 eim nietorp hasab  p  ini naitilenep ada

 nietorp muminim radak sataid adareb
 eim INS adap hasab  natakgnineP .

 nakanerakid ini nietorp radak
 nahabmanep  nawiat gnijik gnupet

 iggnit nagnap nahab nakapurem gnay
nietorp  iseb taz nad  amatu naujuT .

nahabmanep irad   gnijik gnupet
nawiat   naktakgninem kutnu halada

 nagnudnak  nad izig naka ayak gnay eim
nietorp . 

iretkab inolok latoT  
 atar ialiN - tar  inolok latot a

g/les( iretkab  nagned hasab eim )
abmanep nawiat gnijik gnupet nah  

.11 lebaT adap tahilid tapad  

 lebaT 11 . atar ialiN - tar inolok latot a  
g/les( iretkab  hasab eim )

 nahabmanep nagned
.nawiat gnijik gnupet  

 
 lebaT nakrasadreB 11  ,

atar ialin awhab iuhatekid -  latot atar
iretkab inolok   hasab eim  nagned

 nahabmanep  nawiat gnijik gnupet
 naukalrep adap utiay iggnitret M0 

 utiay 53,4  x 01 2 g/les  atar ialin nad -
 naukalrep adap hadneret atar M  3

y  utia 4,2  x 102 g/les .  
asilana lisaH  isnairav   

 awhab nakkujnunem  nahabmanep
 nawiat gnijik gnupet  irebmem

 huragnep  tagnas  padahret atayn  latot
eim iretkab inolok  hasab ,  anamid

F gnutih  (8)  > F  lebat ( 95.6  takgnit adap )
 ,%59 naayacrepek  adeb iju nagned

j atayn  awhab nakkujnunem ruju
M naukalrep  0  atayn adebreb kadit

M nagned ,1  M2 M nad  ,3 M ipatet  ,1 M  ,2

M nad  3 atayn adebreb kadit   adap
.%59 naayacrepek takgnit  

 nahab malad ria nagnudnaK
 ihuragnepmem niales nagnap
 adap aimik nahaburep aynidajret

enem tuki aguj nagnap  halmuj nakutn
 nahab adap tapadret gnay aborkim
 nahubmutreP .tubesret nagnap
 id nagnap kudorp adap aborkim
 pukacnem kisnirtni rotkaf ihuragnep
 ,ria satitka ,)HP( namasaek
 sigoloib rutkuts ,isirtun nagnudnak
 ,aborkimitna nagnudnak nad

irtske rotkaf nakgnades  kisn
 ,nanapmiynep uhus pukacnem
 nad sinej atres ,fitaler nababmelek
 nagnukgnil adap sag halmuj

 .)2002 ,itawareH(  
  nakrasadreB               sisilana

 nahabmanep ,isnairav  gnijik gnupet
M nawiat  ,0 M  ,1 M  ,2 M nad 3  irebmem

 inolok latot padahret huragnep
iretkab  eim adap  hasab  nikameS .

ok iggnit  isartnes nahabmanap   gnupet
 nawiat gnijik  ,nakanugid gnay

 gnay ria radak hadner nikames
 eim malad gnudnakret hasab  ,

 iretkab inolok latot ialin aggnihes
 ini laH .alup hadner nikames
 aborkim helo nakbabesid

eb ria nakhutubmem  maladid sab
nagnap nahab  a( w  kutnu  )
.aynnahubmutrep   inolok latoT

 haletes irahes naklisahid gnay iretkab
nakukalid n .naitilenep ay  

NARAS NAD NALUPMISEK  

K nalupmise  
  naitilenep lisah nakrasadreB

 adap nemusnok naamirenep padahret
 nahabmanep nagned  hasab eim

t  nakkujnunem nawiat gnijik gnupe
 nakirebmem %05 irad hibel awhab
 hasab eim padahret kiab gnay nopser
 itrareb gnay ,naukalrep aumes adap
 tapad nad iakuynem silenap awhab

 .tubesret kudorp amirenem  

nagnalU  naukalreP  
 M0 M1 M2 M3 

1 01 x 8,4 2 01 x 0,4 2 01 x 3,3 2 01 x 9,2 2 

2 01 x 8,3 2 01 x 7,4 2 01 x 1,3 2 01 x 9,1 2 

latoT  01 x 7,8 2 01 x 6,8 2 01 x 4,6 2 01 x 8,4 2 

atareR  01 x 53,4 2 x 3,4  01 2 01 x 2,3 2 x 4,2  01 2 



 nahabmanep naukalreP
 hasab eim adap nawiat gnijik gnupet

bmem  atayn huragnep nakire
 ,kitpelonagro ialin padahret
 .iretkab inolok latot nad tamiskorp
 itamaid gnay retemarap nakrasadreB
 hasab eim awhab naklupmisid tapad
 gnijik gnupet nahabmanep nagned

M naukalrep adap ,nawiat  1  eim(
 gnupet nahabmanep nagned hasab

gnijik   nakapurem )%5 nawiat
 nagned kiabret gnay naukalrep
 ,talkoc tikides apur kitsiretkarak
 ,gnijik uabreb tikides ,laynek rutsket

ahk asaret tikides asar  .gnijik s
76,85 ria radak nagneD  radak ,%

torp 60,9 nie  inolok latot kutnu ,%
01 x 3,4 iretkab 2 g/les . 

S nara  
  naitilenep lisah nakrasadreB

 silunep ,nakukalid halet gnay
 nakanuggnem kutnu naknaraynem
 iagabes %5 nawiat gnijik gnupet
 tapad gnay nahabmanep nahab
 adap nietorp radak naktakgninem
 naitilenep kutnU .hasab eim
 nakukalid tapad ayntujnales

tnu masa nanagnanep  nakhitumem ku
 anrawep nad nawiat gnijik gnigad
 takgnit naktakgninem kutnu imala

.nemusnok naamirenep  
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