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tcartsbA —  otni thgisni repeed a ta smia krow tneserp ehT

f acilis yb tnemecalper tnemec fo tceffe eht  ni emu
retaw fo egnar ediw a revo etercnoc -  suoititnemec

 .segatnecrep tnemecalper emuf acilis dna soitar lairetam
 rof lairetam noitcurtsnoc desu ylediw a si etercnoC
 ytilibats larutcurts sti ot eud serutcurts fo sepyt suoirav

ivaheb ,egasu ehT .htgnerts dna  eht sa llew sa ruo
 tsal eht gnirud tliub ,serutcurts etercnoc fo ytilibarud
 tnemec dnaltrop yranidro htiw yrutnec eht fo flah tsrif
 fo esae eht ,leets dlim fo srab dnuor nialp dna )cpo(
 eb yam revetahw( slairetam tneutitsnoc eht gnirucorp

 )seitilauq rieht  tsomla taht egdelwonk eht dna etercnoc fo
 fo ssam a ot sdael stneutitsnoc eht fo noitanibmoc yna
 desserts saw htgnertS .tpmetnoc derb evah etercnoc
 a sA .serutcurts fo ytilibarud eht no thguoht a tuohtiw

o ytilibarud eht ,nekat seitrebil eht fo ecneuqesnoc  f
 drawhtuos a no si serutcurts etercnoc dna etercnoc
 mutnemom deniag evah ot smees taht yenruoj a ;yenruoj

fles ot htap sti no –  dnaltrop yranidro ehT .]1[ noitcurtsed
 eht rof desu stneidergni niam eht fo eno si )cpo( tnemec

n sah dna etercnoc fo noitcudorp  livic eht ni evitanretla o
 fo noitcudorp ,yletanutrofnU .yrtsudni noitcurtsnoc
 fo stnuoma egral fo noissime sevlovni tnemec

nobrac -  rojam a ,erehpsomta eht otni sag edixoid
 labolg eht dna tceffe esuoh neerg rof rotubirtnoc

ie elbativeni si ti ecneh ,gnimraw  rof hcraes ot reht
 rehto emos yb ti ecalper yltrap ro lairetam rehtona
 sretemarap tnatropmi ynam era erehT .]2[ lairetam
 fo tceffe detalosi ehT .liated ni deiduts eb ot deen hcihw
 emuf acilis mumitpo eht dna etercnoc ni emuf acilis

c egatnecrep tnemecalper  snoitagitsevni deliated eht sesua
 ni emuf acilis fo noitazilitu mumixam eht erusne ot

 .]8[ etercnoc  
 

sdrow yeK  ,emuf aciliS:  C ,tnemeC  dna htgnerts evisserpmo
 htgnerts elisnet tilpS . 

 aerA buS  tnemeganaM & ygolonhceT noitcurtsnoC :  
aerA daorB  nignE liviC: gniree  

.I  NOITCUDORTNI  
sa desu eb nac hcihw ,lairetam hcus yna rof hcraes ehT   na

 ot dael dluohs tnemec rof yratnemelppus a sa ro evitanretla
 

72 lirpA deviecer tpircsunaM 7102 ,  
MTC(.hceT.M , vadaY kapeeD -  ralohcs )gnireenignE liviC –  lloR

)anayraH(720631 lahtiaK ,supmaC lacinhceT MTCH ,50425171.oN  
 rosseforP ,atpuG.P.D .rD – orP  ,gnireenignE liviC fo tnemtrapeD ,rossef

 lacinhceT MTCH  ,tnemeganaM & ygolonhceT fo egelloC anayraH
AIDNI )anayraH( lahtiaK ,supmaC  

 nagnaweD dnivrA .rD –  liviC fo tnemtrapeD ,.D.O.H & rosseforP
TCH  ,tnemeganaM & ygolonhceT fo egelloC anayraH ,gnireenignE  M

AIDNI )anayraH( lahtiaK ,supmaC lacinhceT  
 .forP .ttsA ,arorA anavahB .rE –  lacinhceT MTCH ,gnireenignE liviC

AIDNI )anayraH( lahtiaK ,supmaC                    

dna tnempoleved elbaniatsus labolg   elbissop tsewol
 sgnivas tsoc dna ygrene laitnatsbuS .tcapmi latnemnorivne

luser nac lairtsudni nehw t   laitrap a sa desu era stcudorp yb
 tsalb detalunarg dnuorg ,hsa ylF .tnemec fo tnemecalper

ecanruf   acilis ,niloak tem evitcaer hgih ,hsa ksuh ecir ,gals
slairetam cinalozzop eht fo emos era emuf   desu eb nac hcihw

per laitrap sa etercnoc ni  .]3[ tnemec fo tnemecal  
no gniog era seiduts fo rebmun A   ot daorba sa llew sa aidnI ni

 sa slairetam cinalozzop eseht fo esu fo tcapmi eht yduts
tnemec   .gnigaruocne era stluser eht dna stnemecalper

ynam sah etercnoc ot emuf acilis fo noitiddA  il segatnavda  ek
 .noitcudorp tnemec ni noitcuder dna ytilibarud ,htgnerts hgih

acilis mumitpo ehT   rof egatnecrep tnemecalper emuf
82 mumixam gniniatbo -  degnar etercnoc fo htgnerts syad

.]5[ ]4[ %02 ot %01 morf   era slairetam cinalozzop nehW
 eht ,etercnoc ot detaroprocni  slairetam eseht ni tneserp aciliS

 eht gnirud desaeler edixordyh muiclac eht htiw stcaer
 etacilis muiclac lanoitidda smrof dna tnemeC fo noitardyh

 c( etardyh –  s –  eht dna ytilibarud evorpmi hcihw ,)h
.]6[ etercnoc fo seitreporp lacinahceM  

 
 emuf aciliS 2.1   

 acilis desnednoc ro acilis orcim sa nwonk  osla si emuf aciliS
 yb nalozzop a sa desu si taht lairetam tcudorp yb a si ,emuf

hgih fo noitcuder eht fo tluser a si tcudorp -  htiw ztrauq ytirup
 ro nocilis fo erutcafunam eht ni ecanruf cra cirtcele na ni laoc

f  ruopav dezidixo na sa sesir emuf aciliS .yolla nocilisorre
 ti slooc ti nehW .secanruf )F°0363( C°0002 eht morf
 desnednoc ehT .sgab htolc eguh ni detcelloc si dna sesnednoc
 ot dna seitirupmi evomer ot dessecorp neht si emuf acilis

noC .ezis elcitrap lortnoc  yllaitnesse si emuf acilis desned
non ni )%58 naht erom yllausu( edixoid nocilis -  enillatsyrc

 ylf ekil lairetam enrobria na si ti ecniS .mrof )suorohproma(
 selcitrap htiw enif ylemertxe si tI .epahs lacirehps a sah ti ,hsa

1 naht ssel  fo retemaid egareva na htiw dna retemaid ni mμ
 tnemec egareva naht rellams semit 001 tuoba ,mμ1.0 tuoba
 tuoba fo aera ecafrus a sah emuf acilis desnednoC .selcitrap

m 000,02 2  ,nosirapmoc roF .)dohtem noitprosda negortin( gk/
 si aera ecafrus s’ekoms occabot m 000,01 tuoba 2  I epyT .gk /

 004 ot 003 tuoba fo saera ecafrus evah stnemec III epyT dna
m2 m 006 ot 005 dna gk/ 2  evitaler ehT .ylevitcepser )enialB(gk/

 .5.2 ot 02.2 fo egnar eht ni yllareneg si emuf acilis fo ytisned
fo ytisned evitaler a sah tnemec dnaltroP   klub ehT .51.3 tuoba

 morf seirav emuf acilis fo )thgiew tinu detcapmocnu( ytisned
m/gk 034 ot 031 3  ni dlos si emuf aciliS .)3tf/bl 72 ot 8(

 .diuqil a ni elbaliava ylnommoc erom si tub mrof redwop
 ssam yb %01 dna %5 neewteb stnuoma ni desu si emuf aciliS

o  snoitacilppa ni desu si tI .lairetam suoititnemec latot eht f
 hgih ni dna dedeen si ytilibaemrepmi fo eerged hgih a erehw
 ICA .0421 C MTSA teem tsum emuf aciliS .etercnoc htgnerts
 fo weiver evisnetxe na edivorp )0002( AFS dna )4991( 432

. emuf acilis  
 

 tilpS dna htgnertS evisserpmoC no emuF aciliS fo tceffE
etercnoC fo htgnertS elisneT  

vadaY kapeeD  , atpuG.P.D .rD  , arorA anavahB .rE ,nagnaweD dnivrA .rD  
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pmoC  615 :SI( tseT htgnertS evisser – )9591  
  eht ,htgnerts evisserpmoc no tceffe eht yduts ot redro nI

 erew emuf acilis fo noitroporp tnereffid gniniatnoc sebuc
 saw tset ehT .syad 82 dna 7 rof gniruc rof tpek dna deraperp

nihcam gnitset noisserpmoc no detcudnoc  0002 yticapac fo e
 ni detsil si htgnerts evisserpmoc syad 82 dna syad 7 ehT   .NK
 syad 82 taht deniatbo si ti ,ylevitcepser 2.4 dna 1.4 elbat
 ot eud si sihT .hgih ylbairavni si sexim eht lla fo htgnerts

 ehT .etercnoc htiw tnemeC fo noitardyh suounitnoc
taw re -  stluser tset ehT .63.0 ta tnatsnoc tpek saw rednib

 fo tnemecalper thgiew yb tnecrep 51 ot 5 nehw ,taht detacidni
 htgnerts evisserpmoc ,enod si tnemec rof emuf acilis
 acilis yb enod si tnemec fo tnemecalper %02 nehW .sesaercni

erced strats htgnerts ,emuf  1.0.84 fo htgnerts tsehgiH .gnisa
mm/N 2  82 ta xim etercnoc emuf acilis %51 rof devresbo saw
.syad  

 
ssergorp ni stset htgnerts evisserpmoC 2.5 erugiF  

 
:syaD 7 retfa htgnertS evisserpmoC  

tluser tset htgnerts evisserpmoc syad 7 elbaT  
       xiM
itangiseD

no  

P  egatnecre
 aciliS fo

emuf  

daoL  
)NK(  

sserpmoC
       evi

  htgnertS
mm/N( 2) 

 egarevA
 evisserpmoC

htgnerts  
mm/N( 2) 

0M  0 575  
085  
006  

75.52  
76.52  
88.62  

 
40.62  

 

1M  5 016  
056  
576  

10.72  
56.82  
20.03  

 
65.82  

2M  
 
 

01  567  
087  
547  

 
 
 
 
 

89.33  
65.43  
31.33  

 

 
98.33  

 

3M  51  8 09  
088  
568  

 

75.93  
89.83  
84.83  

 
10.93  

4M  
 

02  028  
018  
008  

34.63  
60.63  
36.53  

 
40.63  

 
:syaD 82 retfa htgnertS evisserpmoC  

tluser tset htgnerts evisserpmoc syad 82 : elbaT  
       xiM
tangiseD

noi  

 egatnecreP
fo  

emuf aciliS  

daoL  
)NK(  

sserpmoC
       evi
htgnertS  

N( mm/ 2) 

 egarevA
 evisserpmoC

htgnerts  
mm/N( 2) 
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0M  0 038  
048  
068  

50.73  
54.73  
81.83  

 
65.73  

1M  5 009  
009  
509  

89.93  
20.04  
72.04  

 
80.04  

2M  
 
 

01  5101  
5201  
5501  

70.54  
56.54  
59.64  

 
98.54  

3M  51  
 

0801  
5901  
5601  

89.74  
56.84  
04.74  

 
10.84  

4M  02  099  
079  
599  

21.93  
20.04  
84.63  

 
67.34  

 
weleb a sa detneserper yllacihparg era htgnerts evisserpmoc syad 82 dna 7  

 
tnemecalper emuf acilis htiw htgnerts evisserpmoC : erugiF  

 
tseT htgnertS elisneT tilpS  

d 82 dna 7 fo ega eht ta tuo deirrac erew seiduts htgnerts elisneT gnittilpS  ehT4.4 .gif dna 3.4 elbaT ni nwohs era stluser ehT .sya
stluser tset ehT .63..0 ta tpek si oitar rednib retaw eht dna %51 dna %01 ,%5 si tnemec yb decalper emuf acilis fo egatnecrep  

orp tnemec rof emuf acilis fo tnemecalper ssam yb %51 ot 01 taht detacidni  eht desaercni ew nehW .htgnerts tsehgih eht dediv
mm/N 60.5 fo eulav htgnerts elisnet gnittilpS tsehgiH  .desaerced htgnerts elisnet eht %51 yb emuf acilis fo tnemecalper 2  saw

.htgnerts syad 82 ta acilis fo tnemecalper %51 eht ni deniatbo  
erper era stluseR .yllacihparg detnes  
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rednilyc rof gnitseT : erugiF  

 
:syaD 7 retfa htgnertS elisneT tilpS  

tluser tset htgnerts elisnet tilps syad 7 : elbaT  
       xiM

ngiseD
noita  

atnecreP
 fo eg

 acilis
emuf  

 tilpS
       elisneT

htgnertS  
NK  

 tilpS
       elisneT

htgnertS  
mm/N( 2

) 

  egarevA
htgnerts  

mm/N( 2) 

0M  0 022  
552  
091  

51.3  
56.3  
17.2  

 
71.3  

 
1M  5 542  

022  
092  

54.3  
51.3  
80.4  

 
65.3  

 
2M  

 
01  023  

082  
572  

75.4  
69.3  
29.3  

 
51.4  

 
3M  51  

 
522  
042  
033  

02.3  
04.3  
86.4  

 

 
67.3  

4M  02  542  
562  
552  

05.3  
08.3  
56.3  

 
56.3  

 

htgnertS elisneT tilpS  yaD 82 retfa  
htgnerts elisnet tilps : elbaT  

       xiM
giseD
noitan  

atnecreP
 fo eg

 acilis
emuf  

 tilpS
       elisneT

htgnertS  
)NK(  

 tilpS
       elisneT

tgnertS
h 

mm/N(
2) 

  egarevA
htgnerts  

mm/N( 2) 

0M  0 562  
513  

68.2  
60.3  

60.3  



                                                    )MREJI( tnemeganaM dnA hcraeseR gnireenignE fo lanruoJ lanoitanretnI  
9432 :NSSI - 502 emuloV ,8 - eussI ,40 - lirpA ,40  7102  

                                                                                              131                                                                                     moc.mreji.www   

 

034  62.3  

1M  5 043  
582  
004  

08.4  
20.4  
76.5  

38.4  

2M  
 

01  053  
513  
073  

89.4  
05.4  
52.5  

19.4  

3M  51  392  
053  
553  

51.4  
89.4  
       

60.5  

37.4  

4M  02  082  
072  
532  

00.4  
08.3  
03.3  

27.3  

    
:weleb a sa detneserper yllacihparg era htgnerts elisnet syad 82 dna 7  

 
 emuf acilis htiw htgnerts elisneT : erugiF tnemecalper  

 

NOISULCNOC  
 eht ,noitagitsevni tneserp eht ni deniatbo stluser eht no desaB

:nward eb nac noisulcnoc gniwollof  
.A   taht setacidni yduts tneserp eht ni deniatbo stluser ehT

 rof emuf acilis yb tnemec eht ecalper ot elbisaef si ti
nerts eht gnivorpmi  ,etercnoc fo scitsiretcarahc htg

 evitanretla na sa desu eb nac emuf acilis eht suht
 eht sserdda ot etercnoc fo noitcudorp eht rof lairetam
 fo tsoc eht eziminim ot dna smelborp lasopsid etsaw
 tsom si hcihw emuf acilis fo segasu htiw noitcurtsnoc

iava yleerf .elbal  
.B   ssenenif sti nopu sdneped tnemec fo ycnetsisnoC

 tnemec neht ssenenif retaerg gnivah si emuf acilis.
 sesaercni ycnetsisnoc eht os aera ecafrus retaerg dna
 ehT .sesaercni egatnecrep emuf acilis nehw yltaerg

 nehw %04 tuoba sesaercni ycnetsisnoc lamron  acilis
.%02 ot %0 morf egatnecrep emuf  

.C  82 dna 7 mumitpo ehT -  htgnerts evisserpmoc s’yad
 egnar eht ni deniatbo neeb evah htgnerts laruxelf dna

01 fo -  ni esaercnI .level tnemecalper emuf acilis %51
 emuf acilis %01 dnoyeb htgnerts elisnet tilps

 si tnemecalper  ni sniag saerehw tnacifingisni tsomla

 ot pu neve derrucco evah htgnerts elisnet laruxelf
.tnemecalper %51  

.D   %51 ta deniatbo htgnerts evisserpmoc mumixam ehT
mm/N10.84 si emuf acilis fo tnemecalper     2  82 ta

 %01 ta deniatbo htgnerts elisnet mumixam ehT .syad
mm/N19.4 si emuf acilis fo tnemecalper 2  .syad 82 ta

 %51 ta deniatbo htgnerts laruxelf mumixam ehT
mm/N02.9 si emuf acilis fo tnemecalper  2  .syad 82 ta  

.E   evisserpmoc eht ni tnemevorpmi tnacifingis a si erehT
t fo erutan cinalozzop esuaceb etercnoc fo htgnerts  eh

.ytiliba gnillif diov sti dna emuf acilis  
.F   eht no tceffe decnuonorp a evah ot smees emuf aciliS

.htgnerts elisnet tilps eht naht htgnerts laruxelf  
.G   dna thgiew ni ssel eht xim rehto ot derapmoc nehW

 eb ot dnuof saw egatnecrep htgnerts evisserpmoc
b decuder  decalper saw tnemec nehw 96.7 dna 32.2 y

.emuf acilis fo %01 yb  
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