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 artsbA tc  munitalp( selcitraponan slateM - muidallap dna sNtP -  neeb yllufsseccus evah )sNdP
 ehT .srotcelloc tnerruc leets sselniats dna sedortcele nobrac fo ecafrus eht no nworg
 .dohteM lacimehC teW gnisu tuo deirrac neeb evah sNdP dna sNtP fo shtworg

snoitaziretcarahC   MESEF gnisu yb demrofrep neeb evah sNdP dna sNTP eht fo
X( DRX dna )ypocsorciM nortcelE gninnacS noissimE dleiF( -  rof )noitcarffiD yaR

 fo ecnamrofrep eht tset ot redro ni ,elihwnaeM .seiduts larutcurts dna lacigolohprom
celE ecnadepmI ,sllec roticapacrepus  neeb sah )SIE( ypocsortcepS lacimehcort

 eht no ylmrofinu werg sNdP dna sNtP taht demrifnoc stluser tnemirepxe ehT .enod
 eht taht demrifnoc nrettap DRX ehT .leets sselniats dna sedortcele nobrac fo ecafrus

wt yb detneserper erew setartsbus eht no nworg sNtP  ta skaep DRX o 742.04 = θ2 o 
dna  518.64 o  owt ,elihwnaeM .)002( dna )111( fo senalp cihpargollatsyrc rieht htiw

 ta skaep 522.04 = θ2 ° dna  317.64 = θ2  .setartsbus eht no nworg sNdP detneserper °
 fo secnaticapac cifiseps eht detluser stnemerusaem SIE  18.8 fo sllec roticapacrepus

 ehT .ylevitcepser ,sNtP tuohtiw dna htiw sedortcele nobrac eht rof rg/F 2.02 dna
 fo secnaticapac cifiseps eht fo gnivorpmi ni detluser sllec eht no sNdP fo nworg

.rg/F 22.01 ot rg/F 18.8 morf sllec roticapacrepus  

sdrow yeK  : pmI ypocsortcepS lacimehcortcelE ecnade  , selcitraponan lateM , 
sroticapacrepuS . 

   

.1  nauluhadneP  
 lupmugnep nad nobrak adortkele aratna katnok satilauK
 tapar( isatserp nakutnenem tagnas )rotcelloc tnerruc( sura

 )isnadepmi nad pudih sulkis ,ygrene ele rotisapakrepus -k
 aimikort [  ,uW F  ,.C. 4002 ,.la.te  .]  aparebeb ,ini huajeS

 suret ayapu  naktakgninem kutnu nakukalid  satilauk  katnok
 nagned :aynaratnaid ,tubesret  nasipal nahabmanep k  nobra

[ anrebaT .L .P 6002 ,.la te , ] nad  [ same nasipal ihC -  gnahC
 ,uH  te 4002 ,.la ] rotcelloc tnerruc adap . P n nahubmune -a

lekitrapon   nobrak adortkele naakumrep adap magol  nad
 rotcelloc tnerruc akparahid isatserp naktakgninem tapad n  

rotisapakrepus  aimikortkele . B  magol naha  tapad gnay
nakanugid   aynararnaid munitalp halada  llap nad ,muida  

  anerak  tafis iaynupmem .kiab gnay silatak  
P  munital D[ muidallap nad namare d ]2002 ,.la te ,  tapa

 nahabmaneP .onan  rutkurts malad nakhubmutid
 lekitraponan  magol  munitalp  muidallap nad  nahab adap

ropalid halet gnay itrepes nakukalid tapad halet nobrak  nak
[ agoK  ;9002 ,la te ,.H , oB ilgnoL 8002 ,.la te ,  .]  

N  lekitrapona magol   )muidallap nad munitalp(
hubmutid  adortkele naakumrep adap nak  nagned nobrak

 nagned  naklisahid nobrak adortkelE .hasab aimik edotem
 nakropal imak halet gnay edotem nakanuggnem

ulebes [ aynm 7002 ,.la te ,gnahC gnaG  naijugneP .]
 lekitraponan nahubmunep padahret  magol  nakukalid

 iuhategnem kutnu XDE nad MES nakanugnem nagned
 gnay  mota esatnesrep atres sinej nad rutkurtsortkim
 nakgnadeS .nakukalid aguj DRX naijugneP .naklisahid

tnenem kutnu  les kifiseps isnatisapak ialin naku
edotem nakanuggnem rotisapakrepus   lacimehcortcelE

nadepmI S ec ep c sort .)SIE( ypoc  
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.2  edoteM nad nahaB  
  nahubmunep malad nakanugid gnay amatu nahaB

 :halada magol lekitraponan K2 lCtP 4  , K2 lCdP 6,  ,dica tibrocsa
natural  LLP  %5   , 0 tartis muidosirt , 10  M  ,  HBaN  4 0,1 M  ,

0 BATC ,1 M  ,  HOaN  M 1,0   nad inrum ria  tala nakgnadeS .
 isasiretkarak nad nahubmunep kutnu iakapid gnay amatu  
 ,ecanruf ,htab cinosartlU :halada magol lekitraponan

 ,ruku saleg ,latigid nagnabmit  nakukalid MES naijugneP
 DRX naijugnep nakgnades ,vp 55 arpus ledom tala nagned

X decnavdA rekurB tala nakanuggnem nakukalid -  yaR
8D ledom  )SXA( noituloS  .6821 ecafretni nortaloS nad  

 kutnu nakanugid )lacimehc tew( hasab aimik edoteM
 nad munitalp( magol lekitaponan nakhubmunem

llap  .)muida  munitalp lekitaponan nahubmuneP  nakukalid
 nobrak adortkele madnerem nagned  sura lupmugnep nad

 tibrocsa isartnesnok nagned nahubmunep natural malad
2,0 dica  K( munitalp hubmunep natural nad M 2 lCtP 4  .M1 )

p sesorP  )htworgitlum( ilak aud nakukalid nahubmune
 nakgnadeS .maj 4 + maj 4 utkaw nagned  lekitraponaN

 nagned nakhubmutid  muidallap  nad nahinebmep :pahat 2
 nagned nakukalid nahinebmeP .nahubmunep  madnerem

%5 LLP natural adap tartsbus  s nad  lepmas ayntujnale
adnerid d m l mala hinebmep natura na   nakapurem gnay

0 narupmac ,5 K lm 2 lCdP  6 0, M 10 ; 0,5  tartis muidosirt lm
0, 10  M; 02  0  nad inrum ria lm ,5 HBaN lm  4 0,1  .M

 ,rihkareT  natural adap maj 5 amales madnerid lepmas
hubmunep utiay ,  02 narupmac  0 BATC lm ,1 M; 0,5  lm

K2 lCdP 6 0,  10 ;M   natural  lm 5,0 HOaN   natural nad M 1,0
dica dibrocsa . 

MES edotem nagned nakukalid lepmas isasiretkaraK -
 rotisapakrepus les isatserp iju nagnades ,DRX nad XDE

 .SIE edotem nagned nakukalid  rutkurts nakutnenem kutnU
 ihubmutid haletes kutnebret gnay nobrak adortkele

 lekitraponan magol MES iju nakukalid ulrep ,  DRX nad  .
 naijugneP  kutnu nakukalid ini  igolofrom uajninem

adortkele naakumrep   nobrak  isubirtsid nad  nahubmunep
 munitalp lekitraponan nad   muidallap  .naklisahid gnay

 ,vp 55 arpus ledom tala nagned nakukalid MES naijugneP
 tala nakanuggnem nakukalid DRX naijugnep nakgnades

X decnavdA rekurB -  ijU .8D ledom  )SXA( noituloS yaR
 esatnesorp iuhategnem kutnu nakukalid aguj XDE

 munitalp  muidallap nad .hubmut gnay  
 isatserP  edotem nagned isagitsevniid lepmas fitisapak
 narukugnep SIE   les malad rotisapakrepus   taubid gnay

 nakanuggnem leets sselniats rotcelloc tnerruc  ,  rotarapes
H natural  tilortkele nad nolfet nicnic 2 OS 4.  ajrek adortkelE

aruku nagned taubid  ,n assam  gnisam labet nad -  08  gnisam
– 4.0 nad gm 09 -  les malad nakrulasid tilortkelE .mm 5.0

 uggnutid haleteS .iskejni arac nagned rotisapakrepus
tinem 03 amales  , nakukalid narukugnep naidumek  

.3  nasahabmeP nad lisaH  
dap munitalp lekitraponan nahubmunep lisaH  naakumrep a

 isartnesnok nagned nakpaisid gnay nobrak adortkele
K isartnesnok nad M 2,0 dica dibrocsa 2 lCtP 4 M 1  nad  

 naklipmatid maj 4 + maj 4 mumitpo nahubmunep utkaw
 adap G  rabma  adap muidallap lekitraponan nakgnadeS .1

  isartnesnok nagned nobrak adortkele 4,0 dica dibrocsa  M  ;

0 BATC ,1 M  nad K2 lCdP  6 0, M 10  id  adap naktahilrep
.2 rabmaG  

G  rabma 1  naktahilrepmem 2 nad  lekitraponan awhab
 munitalp  muidallap nad kutnebreb hubmut gnay  b  nad talu
lapmugreb -  lekitraponaN .lapmug tubesret   atarem hubmut

 gnay lekitrap naruku  nagned naakumrep naigab hurules ek
 amas nad  atar narukU  .)mrofinu( atarem -  lekitraponan atar

 munitalp  muidallap nad  halada   hubmut gnay turutreb -
6,42 ratikes turut - mn 8,62   kutnu(  nad )munitalp 7.61 -  6.42

mn  allap kutnu( )muid  lekitrap satisned nakkujnunem inI  .
.raseb gnay  

 

 
)a(                                     )b(  

1 rabmaG .   nobrak adortkele adap munitalp lekitraponaN
000.001 )b( nad ilak 000.01 narasebrep )a(  

ilak  

 
2 rabmaG  .  dallap lekitraponaN i  adortkele adap mu

 )b( nad ilak 000.01 narasebrep )a( nobrak
000.001  ilak  

 
 ayntujnaleS h  munitalp lekitraponan kutnu XDE iju lisa

 muidallap nad naktahilrepid   adap G  rabma  ,4 rabmaG nad 3
turutreb -  adap tapadret gnay nemele paites esatnesorP .turut

 XDE iju lisah irad lepmas  nad 1 lebaT adap naktahilrepid
.2 lebaT  

.1 lebaT  lepmas adap nemele esatnesorP  munitalp  
nemelE  %thgieW  %smotA  

C 87.51  93.66  
O 70.4  58.21  

tP  51.08  67.02  
latoT  001  001  

 

2 lebaT nemele esatnesorP .  muidallap lepmas adap  

nemelE  %thgieW  %smotA  
rC  21.81  73.91  
eF  66.27  33.27  
iN  22.8  87.7  
dP  00.1  25.0  

latoT  001   
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 iraD G  rabma 3  2 nad 1 lebaT atres 4 nad  awhab tahilret
 lekitraponan awhab iuhatekid XDE murtkeps nakrasadreb

 munitalp  muidallap nad  naakumrep id hubmut gnamem
 rotcelloc tnerruc nad nobrak leets sselniats  esatnesorP .

hubmut gnay munitalp lekitraponan tareb  rasebes   %51,08
 )muidallap( %00,1 nad )munitalp(  esatnesorp nakgnades

%67,02 aynmota tareb  )muidallap( %25,0 nad )munitalp( . 

 
.3 rabmaG  nobrak  adap munitalp lekitraponan XDE  

 
 
 
 
 
 
 
 
 
 
 

4 rabmaG  .  iats adap muidallap lekitraponan XDE -n
ssel . leets  

  
u lisaH X ij -  noitcarffiD yaR  rabmaG adap naktahilrepid

 gnay ,)muidallap( 6 rabmaG nad )munitalp( 5
 salej nagned naktahilrepmem  adap kacnup nahabmanep

ekitraponan nahabmanep nagned nobrak adortkele  l
 adap munitalp  tudus  = θ2 361.04 ° 167,64 = θ2 nad  °

 adap muidallap lekitraponan nahabmanep nad )5 rabmaG(
522.04 = θ2 tudus ° 317.64 = θ2 nad )6 rabmaG( ° . 

 mota naridahek tabika agudid ini kacnup nahabmaneP
munitalp  muidallap nad . 

 

 
.5 rabmaG   halet gnay lepmas irad DRX margotkarfiD

 id munitalp lekitraponan nakhubmutid
.aynsata  

 
s naijugneP  rotisapakrepus le d aimikortkele  nagne

nem g elE natalarep nakanug c cort h ime c  nortaloS ecafretnI la

 .0821 les kutnu tubesret narukugnep lisah tolp tsiuqyN  
 rotisapakrepus  halet gnay nobrak adortkele nagned

 rabmaG adap nakkujnutid munitalp lekitraponan ihubmutid
 .8 rabmaG adap nakkujnutid muidallap kutnu nakgnades ,7

tolp tsiuqyN  ab agit irad iridret g utiay ,nai   naigahab
rts nakkujnunem gnay narakgnil hagnetes  gnay rutku

surul siraG .adortkele iropreb  54 tudus kutnebmem gnay  º
isuffid aynidajret nakkujnunem  id   ,tellep nobrak malad

 gnades  hadner isneukerf adap surul kaget sirag
afis nakujnunem ortkele irad fitisapak t .ad  

 

 
 

 
  
 
 
 
 
 

 
 rabmaG 6. gnay lepmas irad DRX margotkarfiD  

gnudnagnem  p lekitraponan muidalla  
 

 
)a(                                        

)b(  

7 rabmaG nan nagned rotisapakrepus les tolp tsiuqyN . -o
adap munitalp lekitrap   000.01 )a( isneukerf - 

 narasebrep )b( zH1,0  isneukerf adap )a(
 000.01 - zH 000.3  

 
 tapad naidumek akam ,sata id tolp tsiuqyN iraD
 rotisapakrepus les irad kifiseps isnatisapak ialin nakutnetid
 telep adortkele nakanuggnem gnay tubesret aimikortkele

onan ihubmutid halet gnay nobrak  nad munitalp lekitrap
 isnatisapak ialin naktahilrepmem 3 lebaT  .muidallap
 nakrasadreb nagnutihrep lisah rotisapakrepus les kifiseps

.)8 nad 7 rabmaG( tolp tsiuqyN  
tubesret 3 lebaT iraD  p idajret awhab tahilid tapad -e

natisapak ialin natakgnin is   kifiseps rad  rotisapakrepus les i
munitalp lekitraponan nahubmunep nakukalid haletes   nad

 les kifiseps isnatisapaK .nobrak adortkele adap muidallap
rtkele nakanuggnem nagned aimikortkele rotisapakrepus -o

H til 2  magol lekitraponan nakhubmutid mulebes M1 4OS
8 rasebes halada  ini )psC( kifiseps isnatisapak ialiN .g/F 28,

 ratikes kian g/F 02,02 idajnem nakifingis araces kian
 ratikes uata )muidallap( g/F 22,01 nad )munitalp( ,%032

utid muidallap nad munitalp lekitraponan haletes %061 -m
C ialiN .nobrak telep adortkele sata id nakhub  iggnitret ps

 nakanuggnem akitek iapacid )munitalp( g/F 66,12 rasebes

 

)mhO("Z

0 2 4 6 8 01

)
mh

O('Z

0

2

4

6

8

01

M 1
M 5,0

M 52,0



onotnawI    magoL lekitraponaN nahubmuneP  
 

421  
 

 nakgnadeS .M5,0 rasebes tilortkele natural isartnesnok
nitret ialin ,muidallap lekitraponan nagned lepnas adap g  ig

 tilortkele isartnesnok adap idajret  ynkifiseps isnatisapak
.M1 rasebes  

 

 
 
 
 
 
 
 
 

)a(                                            )b(  
8 rabmaG  adortkele rotisapakrepus les tolp tsiuqyN .

 adap muidallap lekitraponan nagned nobrak
000.01 .)a( isneukerf -  000.01 .)b( nad zH 1,0

– zH 000.3  

.3 lebaT    adortkele rotisapakrepus les retemaraP  nobrak
munitalp lekitraponan apnat nad nagned  

leS      sR       R     ”Z     m    psC  
)mhO(   )mhO(   )mhO(     )g(     )g/F(  

M1 C      96,0     22,0     30,26     2850,0     28,8  

M1 tP+C      4,0     51,0     99,72     4650,0     02,02  

65,0  M5,0 tP+C     22,0     99,32     3160,0     66,12  

85,0 M52,0 tP+C     72,0     86,05     9560,0     45,9  

M1 dP+C      26,0     62,0     69,24     6270,0     22,01  

85,0  M5,0 dP+C     83,0     51,55     0170,0     41,8  

48,0 M52,0 dP+C     85,0     49,18     1470,0     42,5  
 

nagnereteK aloM:M ;nobraK:C :  lekitraponaN :tP ;satir
krepus les nanahaT :R ;tilortkele nanahaT :sR ;munitalP -a

 ;adortkele utas assaM :m ;renijami nadepmI:’Z ;rotisap
kifiseps isnatisapaK :psC  

.4  K nalupmise  
P  munitalp lekitraponan nahubmune  muidallap nad  sata id

 nobrak adortkele  rotcelloc tnerruc nad  lisahreb halet
 malad nakifingis gnay huragnep iaynupmem nad nakukalid

 isnatisapak ialin natakgninep  .aimikortkele rotisapakrepus
:tukireb iagabes naklupmisid tapad icnir hibel araceS  

 
.a   munitalp lekitraponan kutneB  gnay muidallap nad

 apureb hasab aimik adotem nagned naklisahid  talub
 hubmut nad .nobrak adortkele adap atarem  

.b   mn 6.42 irad isairavreb munitalp lekitraponan narukU
 iapmas 8.62  2.0 dica tibrocsa isartnesnok kutnu mn 3

K nad Lm 1 M 2 lCtP 4 Lm 1 M 10.0  .   nakgnadeS
kitraponan naruku  rasikreb muidallap le 7.61 -  6.42  mn

 nad Lm 1.0 M 3.0 dica tibrocsa isartnesnok adap
Lm 02 M 1.0 BATC isartnesnok  

 
ialin narukugneP   edotem nagned ,kifiseps natisapak

SIE  nakisamorfnignem   lekitraponan nahabmanep awhab

 isnatisapak ialin naktakgninem  munitalp kifiseps   rasebes
%032  g/F 28,8 irad utiay ,   idajnem )lekitraponan apnat(

 ,)munitalp lekitraponan nagned( g/F 02,02  rasebes kian
,%061  )muidallap lekitraponan nagned( g/F 22,01 idajnem . 

akatsuP ratfaD  
 si erehw dna ,woh ,yhw :roticapacartlU .ekruB erdnA

hcet 19 ,0002 ,secruos rewop fo lanruoJ .ygolon . 

ihC - ieW ,uH gnahC -  no setartbuS fo stceffE ,nehC nuhC
Hn.xOuR fo ecnamrofreP eviticapaC eht 2  dna O

nobraC detavitcA - OuR x  rof sedortcelE crepuS -a
atcA acimihcortcelE ,sroticap ;4002 ,  94 9643 , -

7743  

 ,namareD  ,.M .R   dna lacirtcelE .la te ,airakaZ .S ,ramO
 dica morf stellep nobrac fo seitreporp cinahcem

ONH( 3 fles detaert ) -  morf niarg nobrac evisehda
oJ .hcnub tiurf ytpme mlap lio  lairetam fo lanru

;2002 .ecneics  9233:73 - .5333  

gneF - uR ,uW nihC - ihC ,gnesT gniL - e ,uH gnahc yhP .la t -s
tca fo noitaziretcarahc lacimehcortcele dna laci -i

crepus rof sdoowrif morf deraperp nobrac detav -a
 :831 ,4002 .secruos rewop fo lanruoJ .sroticap

153 - 953  

gnahC gnaG akatenuM ,  amayO oariH ikuyuzaK ,  ,  munitalP
onan - ac yssalg no demrof mlif niht retsulc  nobr

 nihT,noitadixo lonahtem rof noitacilppa eht dna
,smliF diloS  ;7002,  ,515  1133 – 4133  

 ,.H ,agoK uY arahihsI ekatoriH ,arumemU  aku  ayukaT ,
oatiK ikuzuS oyR ,adomoT okihikA  ,ak  ikuyoriH ,

repaP ,ihsiiraW - i setisopmoc rebif derutcurts -m
munitalp htiw detangerp  selcitraponan  htnys -e

uder citylatac rof xirtam rebif nobrac a no dezis -c
sedixo negortin fo noit  vnE :B sisylataC deilppA -i

9002 ,latnemnor ,09 ;  996 – 407  

 ,ztoK  ,.R rtcele fo snoitacilppa dna selpicnirP .nelraC .M -o
,0002 ,atcA acimihcortcelE  .sroticapac lacimehc   

3842 :54 - .8942  

 eiX ,oB ilgnoL  ,nehC ouhS ,gnaW gnahcoaiX ,nauQ erP -p
nobrac fo scitsiretcarahc dna noitara -  detroppus

omer eht ni noitacilppa sti dna tsylatac munitalp -v
 yb noitulos suoeuqa ni stnatullop cilonehp fo la

evaworcim -  ,noitadixo citylatac detsissa  fo lanruoj
8002 ,slairetaM suodrazaH 751 ;  971 , – 681  

 lacimehcortcelE dna noitaraperP lacimehC teW ,M ,amayO
elcitraponaN lateM fo noitacilppA - I dehcattA -n

rgoraloP fo weiveR ,sedortcelE edixO niT muid -a
.35 ,7002 .yhp  

S dlefssetoG ,I kcirtsiaR ,J yevaD ,A egduR  .PJ siarreF ,
ele ni slaietam evitca sa sremylop gnitcudnoC -c

 :74 ;4991 ,secruos rewop J ,rotisapac lacimehcort
98 - .701  

anrebaT ,.L .P ,   ecafrus edortcelE ,nomiS .P ,tetroP .C
eps ecnadepmi lacimehcortcele dna tnemtaert -c
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acrepus nobrac/nobrac no yduts ypocsort  ,sroticap
,A scisyhP deilppA  6002 28 ; 936 , - .646  

namareD ,E reaT  bilaT ,M  ramU ,A I  amayO ,A A  Y ,M -u
sun   seitreporp lacimehcortcele dna lacisyhP .M R

erp morf stellep nobrac detavitca fo -  dezinobrac
OC yb tsudwas doow rebbur 2 ,noitavitca   .tnerruC

cisyhP deilppA 1701 ,01 ;0102 ,s - .5701  

 ,gnahZ gnoyoaiX ,iL iucneW ,nauqoaH ,uhZ gnoduY
lonicroseR -  sa nobrac suorop desab edyhedlamrof

 rof lairetam edortcele na   nobraC ,roticapacrepus
,54 ;7002  061 - 561 . 

 

 


