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TSACEROF FO PORC  GNISU DLEIY TNANIMIRCSID NOITCNUF 
LANA FO SISY  AEW P REHT SRETEMARA

 lujnaB dna sawsiB aiR 1 ayyrahcattahB

,ayalaydivawsiV ihsirK ardnahC nahdiB ,scitsitatS larutlucirgA fo tnemtrapeD
 1 252147 – NIP ,aidnI ,lagneB tseW ,aidaN ,rupnahoM ,erutlucirgA fo ytlucaF

TCARTSBA

yrtsudni ,sreworg yb desu yltneuqerf era dna stekram ytidommoc tuoba noitamrofni lativ edivorp nac dleiy porc fo stsaceroF
noitcnuf tnanimircsid hguorht depoleved neeb evah sledom lacitsitats elbatius ,yduts siht nI .snoisiced ekam ot tnemnrevog dna
ylkeew dna atad dleiy ecir nosaes-teW .aidnI ,lagneB tseW fo tcirtsid aidaN rof dleiy ecir nosaes-tew tsacerof ot sisylana

 .)0102-0991( sraey eno ytnewt rof slairetam yduts sa nekat neeb evah atad rehtaew ,noitubirtsid dleiy no desaB atad seires emit 
 .ziv ,stes eerht otni dedivid neeb evah dleiy ecir nosaes-tew no spuorg eerht eseht gniredisnoC .esrevda dna lamron ,lainegnoc

 gnisu( sisylana noitcnuf tnanimircsid ,snoitalupop eerht sa  )nosaes porc fo atad lacigoloroetem ylkeew .tuo deirrac neeb sah
 ehT oT .dnert emit htiw gnola rosserger sa desu neeb evah sisylana noitcnuf tnanimircsid morf deniatbo ,serocs tnanimircsid

neeb evah atad )0102-9002( sraey owt tsal dna ot dezilitu neeb evah )8002-0991( atad sraey neetenin tsrif sledom eht poleved
 ot desu  tsacerof .dleiy fo tsacerof elbailer evig sledom eht fo tsoM .tsevrah erofeb shtnom owt tuoba dleiy ecir nosaes-tew

.elbatius tsom eb ot dnuof neeb sah 3-ledom sledom depoleved lla gnomA

sdrowyeK   : ,sisylana noitcnuf tnanimircsiD ,selbairav rehtaew   ,ecir nosaes-tew .ledom tsacerof dleiy

noitcudortnI.1
dna etamilc no tnedneped ylemertxe si erutlucirgA
raey-ot-raey yb detceffa si dleiy porc fo ytilibairav

 ollagO ;0002 ,moobnegooH( ycnetsisnocni citamilc te
,.la gniworg porc gnirud seitniatrecnu eseht roF .)0002 

porc no stceffe ecnacifingis evah dluoc snosaes
 .)0002 ,.la te senoJ( noitcudorp fo stsaceroF

 porc sdleiy noitamrofni tnatropmi yrev edivorp nac 
 tuoba stekram tcudorp yb desu yltneuqerf era dna 

gnikam snoisiced rof tnemnrevog dna yrtsudni ,sremraf
esu yam sremraf ,ecnatsni roF .)9991 egnaB dna legoV(

 ,tsevrah rieht nalp ot stsacerof dna egarots
 noitubirtsid seirtsudni ,ylralimiS .ecnavda ni seigetarts

esu netfo seitidommoc gnidart dna gnildnah ni devlovni
lacitsigol ekam ot stsevrah erutuf no noitamrofni
skrow hcraeser suoiraV .)1002 .la te remmaH( snoisiced
sledom lacitsitats poleved ot tsap ni stpmetta edam evah
tsacerof ot atad dleiy porc dna selbairav rehtaew gnisu

 lawargA( dleiy porc  ,.la te  ;3891  lawargA  ,.la te .)6891
enimreted ot desu saw sisylana noitcnuf tnanimircsiD

 lawargA ;0002 ,sahardnahC dna iaR( tsacerof dleiy te
 ,.la  aidosiS ;2102  ,.la te .)4102

poleved ot edam neeb sah tpmetta na repap siht nI
 ot ledom lacitsitats elbatius dleiy ecir nosaes-tew tsacerof

fo sisylana noitcnuf tnanimircsid gnisu level tcirtsid ta
.selbairav rehtaew no atad ylkeew

sdohtem dna slairetaM.2
aera ydutS

tseW fo tcirtsiD aidaN rof detcudnoc saw yduts ehT
laivullA weN rednu sllaf hcihw ,aidnI nretsaE ,lagneB

si ecir nosaes-tew ,tcirtsid siht nI .enoZ citamilc-orgA
si porc siht rof tnemeriuqer retaw eht dna porc niam eht
ot evah sremraf hguohtla ,llafniar morf ylniam tem
.noitubirtsid llafniar citarre ot eud noitagirri nopu dneped
fo llafniar launna egareva na htiw etamilc laciport-buS
netfo yrev si mm 0961 ot 0021 morf gnignar mm 0051
eht gnirud deviecer si llafniar mumixam ehT .dnuof
.noosnom tseW-htuoS morf rebmetpeS ot enuJ fo shtnom

slairetaM

ecir nosaes-tew level tcirtsiD  ytnewt rof atad dleiy
tcirtsiD morf detcelloc neeb evah )0102-0991( sraey eno
uaeruB eht yb dehsilbup ,)aidaN( koobdnaH lacitsitatS
fo tnemnrevoG ,scitsitatS dna scimonocE deilppA fo
evitca rof atad llafniar ylkeew ehT .lagneB tseW
-0991( doirep eht rof detcelloc saw doirep noosnom
.enuP ,tnemtrapeD lacigoloroeteM aidnI eht morf )0102
,yleman sretemarap lacigoloroetem rehto emoS
erutarepmet mumixam dna ytidimuh evitaler mumixam
lanoigeR morf detcelloc erew tcirtsid aidaN fo
eht rof lagneB tseW ,erop ilA ,noitats lacigoloroeteM

.doirep dias evoba

rof tnatropmi si doirep gniwos-erp gnirud rehtaeW
skeew owt morf gnitrats atad ;porc fo tnemhsilbatse
ledom ni dedulcni erew gnitnalpsnart erofeb
ni llew deriuqer si tsacerof eht sa ,rehtruF .tnempoleved
dna eno tuoba atad rehtaew ,tsevrah porc fo ecnavda
atad ,suhT .deredisnoc saw gnitsevrah erofeb htnom flah

mumixam ,llafniar ,yleman selbairav rehtaew eerht no
61 gnirud erutarepmet mumixam dna ytidimuh evitaler
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32[ skeew dr 63 ot )wms( keew lacigoloroetem dradnats ht

.sisylana eht ni desu erew ]raey raey a fo wms

noisserger gnisu yb enod neeb sah gnitsacerof dleiY
erew )8002-0991( atad ’sraey neetenin tsriF .sisylana
-9002( sraey owt tsal dna sledom eht poleved ot dezilitu

.sledom eht fo noitadilav rof desu erew atad )0102

ygolodohteM

etairavitlum a si sisylana noitcnuf tnanimircsiD
 riaH ;4891 ,nosrednA( euqinhcet  ,.la te amrahS ,5991

yfitnedi oT .)6002 ,nrehciW dna nosnhoJ ;6991
tes neewteb tseb etanimircsid taht snoitcnuf etairporppa
gniyfissalc dna spuorg erom ro owt morf snoitavresbo fo
denifed ylsuoiverp eht fo eno otni snoitavresbo erutuf

.desu saw euqinhcet siht spuorg

k otni deifissalc eb ot era snoitavresbo taht emussA
ehT .selbairav p fo sisab eht no spuorg gnippalrevo-non
selbairav eht erehw snoitcnuf raenil seifitnedi euqinhcet
eht taht yaw a hcus ni denimreted era stneiciffeoc
ot evitaler dezimixam steg spuorg eht neewteb noitairav
rebmun mumixam ehT .spuorg eht nihtiw noitairav eht
ot lauqe si deniatbo eb nac taht noitcnuf tnanimircsid fo
ot desu era snoitcnuf esehT .p dna 1-k fo muminim
yfissalc ot desu era hcihw ,serocs tnanimircsid etaluclac

.spuorg tnereffid otni snoitavresbo eht

ot sisylana noitcnuf tnanimircsid ylppa ot redro nI
 ,selbairav rehtaew gnisu dleiy porc ledom sraey porc

,lainegnoc yleman spuorg eerht otni dedivid neeb evah
no ataD .dleiy porc fo sisab eht no esrevda dna lamron
raenil poleved ot desu erew selbairav rehtaew
erew serocs tnanimircsid eht dna snoitcnuf tnanimircsid
htiwgnola desu erew serocs esehT .raey hcae rof deniatbo
nI .ledom tsacerof eht gnipoleved ni rosserger sa raey
dna eerht saw spuorg fo rebmun eht yduts tneserp eht
ylno erofereht ,eerht saw selbairav rehtaew fo rebmun
rof tneiciffus erew snoitcnuf tnanimircsid owt

.raey porc a gnitanimircsid

1 ledoM

erofeb skeew owt morf gnitrats emit latoT
( tsevrah fo emit eht ot gnitnalpsnart .e.i gnitrats skeew 61 ,

32 morf dr hcae erehw sesahp ruof otni dedivid saw )mws 
hcae roF .skeew fo srebmun tnereffid fo stsisnoc esahp

 dna esahp eht fo egareva elpmis elbairav rehtaew hcae
saw esahp eht nihtiw skeew tnereffid eht ni atad rehtaew
rehtaew egareva eerht esahp hcae rof yaw sihT .deniatbo
egareva eerht eseht gnikaT .deniatbo erew selbairav
noitcnuf tnanimircsid esiw esahp ,selbairav rehtaew
atad selbairav rehtaew eritne dna tuo deirrac saw sisylana
hcae rof serocs tnanimircsid eerht ot detrevnoc erew
saw euqinhcet noisserger drawkcaB .raey hcae ni esahp
dna serocs tnanimircsid evlewt eseht gnisu tuo deirrac

sa dettif saw ledom eht dna srosserger sa dnert emit
:swollof

43
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dleiY porc eht si Y ,erehw

ledom eht fo tpecretni eht si 

'ml s  dna )4 ,…,2,1 =m ;3,2,1=l( tβ era

,tneiciffeoc noisserger eht
sd ml i eht si ht m ni serocs tnanimircsid  ht .esahp

dna )raey( elbairav dnert eht =T

,0(N ~rorre = 2 )

tnanimircsid tnacifingis no desab saw ledom sihT
noisserger drawkcab yb detceles sesahp emos ni serocs
ton saw ti taht kcabward eht morf sreffus hcus sa dna
egathgiew lauqe evag ti ,rehtruF .atad etelpmoc no desab
sesahp eht nihtiw skeew eht lla ni selbairav rehtaew eht ot
rehtaew ,tuB .segareva elpmis esiw-esahp desu ti sa
tnereffid gnirud yltnereffid porc eht tceffa selbairav
tnereffid fo egathgiew suhT .tnempoleved fo sesahp

.dedeen saw selbairav rehtaew

:2 ledoM

egathgiew sa depoleved saw xedni na ledom siht nI
ot pu skeew eht lla revo elbairav rehtaew hcae rof latot
noitalerroc eht gnieb sthgieW .tsacerof fo emit eht
evitcepser dna dleiy dednerted neewteb stneiciffeoc
fo atad latot ehT .skeew tnereffid ni elbairav rehtaew
detrevnoc erew skeew neetxis ni selbairav rehtaew eerht
sisylana noitcnuf tnanimircsiD .secidni rehtaew eerht otni
owt dna secidni rehtaew eerht eseht no tuo deirrac saw
oT .raey hcae rof deniatbo erew serocs tnanimircsid
euqinhcet noisserger hguorht ledom tsacerof poleved
erew dnert emit dna serocs tnanimircsid owt eseht

:swollof sa si deredisnoc ledom fo mrof ehT .dezilitu

=Y + 1 sd 1  + 2 sd  2  + 3 T  +             )2(

 slobmys ,erehw , i  ,s’ sd 1  , sd 2 dna T, denifed sa saw
.reilrae

61 lla revo atad etelpmoc eht sezilitu ledom sihT 
rehtaew fo ecnatropmi evitaler sredisnoc osla dna skeew
hcihw ni 1-ledom tsniaga sa skeew tnereffid ni selbairav

.dengissa saw skeew tnereffid ni ecnatropmi lauqe

3 ledoM

dethgiew-nu eerht dna dethgiew eerht ,ledom siht nI
eerht fo secidni rehtaew sa desu erew selbairav rehtaew 
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sretemarap rehtaew fo sisylana noitcnuf tnanimircsiD

tnanimircsid owt morF .selbairav gnitanimircsid
eht gnikaT .deniatbo erew serocs fo tes owt snoitcnuf

( serocs fo stes owt dna elbairav tnedneped sa dleiy 1sd
 dna 2sd saw ledom gnitsacerof rosserger eht sa dnert ,)

 siht fo mrof ehT .dettif .2 ledom sa emas saw ledom

sledom tsacerof fo noitadilav dna nosirapmoC

fo sisab eht no derapmoc erew sledom eerht ehT
 detsujda R( noitanimreted fo tneiciffeoc 2

jda sa si hcihw )
:swollof

2 )(/
1 )3(

)1(/
re

jda
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t

pnSS
R

nSS )3(

SS ,erehw  ser diser eht si )p-n(/ SS dna erauqs naem lau t / 
.erauqs naem latot eht si )1-n(

dleiy ecir nosaes-tew ,sledom dettif eht morF
dna dniatbo erew 0102 ot 9002 sraey eht rof stsacerof

t no derapmoc erew stsacerof naeM tooR fo sisab eh
.)ESMR( rorrE erauqS

1

1
221 )( 4( )

i

n

ii EOESMR
n )4( 

O ,erehw i E dna i  era seulav tsacerof dna devresbo eht
rebmun eht si n dna ylevitcepser dleiy ecir nosaes-tew fo

.enod neeb dah gnitsacerof hcihw rof sraey fo

snoissucsid dna stluseR.3

eerht eht rednu depoleved sledom tsacerof ehT
R htiw gnola sehcaorppa 2 R dna 2

jda elbat ni detneserp era 
 elbairav dnert emit eht ,sledom eht lla nI.1 T dnuof saw 

R( noitanimreted fo tneiciffeoc detsujdA .tnacifingis 2
jda )

 neewteb deirav 828.0  349.0 ot dna ,sledom tnereffid ni 
gnieb )349.0( tnecrep 49 fo mumixam eb ot dnuof saw

.3ledom ni

stsacerof dleiy fo sisab eht no detupmoc saw ESMR
deirav ESMR ehT .)2 elbaT( 0102 ot 9002 sraey eht rof

 fo muminim a morf 22 13. fo mumixam a ot 3-ledom ni 
85.55 .1-ledom ni 

raey porC dleiy lautcA dleiy detsaceroF

1-ledoM 2-ledoM 3-ledoM

9002 6242 20.3352 20.1052 80.9742

0102 2722 76.5032 93.9822 84.5422

ESMR 85.55 12.03 13.22

sledom tsacerof dleiy ecir nosaes-teW :1 elbaT

ledoM noitauqe noisserger tsaceroF R2 R2
jda

dleiY 1 = – 98.5841 sd75.87 41 + sd48.961 22 - sd56.931  42 – sd31.442  23 + T41.36 458.0 828.0

)940.0( )231.0( )291.0( )630.0( )060.0( )300.0(

dleiY 2 = + 02.5581 sd75.36 1 + sd80.69 2 + T10.92 439.0 029.0

)830.0( )572.0( )621.0( )540.0(

dleiY 3 = - 37.97702 sd21.24 1 + sd83.433 2 + T31.15 659.0 349.0

)310.0( )683.0( )240.0( )940.0(

 :etoN  eht etoned stekcarb ni serugiF fo level stneiciffeoc noisserger fo ecnacifingis 

)ah/gK( dleiy ecir nosaes-tew fo stsacerof dna lautcA :2 elbaT

noisulcnoC.4

dna 1 elbaT eht fo stluser llarevo eht fo sisab eht nO
eht si 3 ledom desoporp eht taht dedulcnoc eb nac ti ,2

 lla gnoma elbatius tsom si eulav ESMR sa( sledom eht
R dna muminim 2

jda tsacerof ot )3 ledom rof mumixam si 
elbailer a ,ecneH .tcirtsid aidaN ni dleiy ecir nosaes-teW

 fo tsacerof  tuoba dleiy ecir nosaes-teW flah dna eno

desoporp morf deniatbo eb nac tsevrah eht erofeb shtnom
.3 ledom

secnerefeR

fo esU :)2102( .K ,aytidA dna sahardnahC ,.R ,lawragA
porc gnitsacerof rof sisylana noitcnuf tnanimircsid

 .dleiy masuaM  , )3(36 .85-554 :
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stceffe tnioJ :)3891( .P.M ,ahJ dna .C.R ,niaJ ,.R ,lawargA
 .dleiy ecir no selbairav rehtaew fo masuaM  , )2(43 :

.49-981

rof sledoM :)6891( .P.M ,ahJ ,.C.R ,niaJ ,.R ,lawargA
 .pihsnoitaler rehtaew-porc ecir gniyduts masuaM ,

)1(73 .07-76 : 

deilppa ot noitcudortni nA :)4891( .W.T ,nosrednA
snoS & yeliW nhoJ ,sisylanA lacitsitatS etairavitluM

.kroY weN .cnI

fo uaeruB ehT )aidaN( koobdnaH lacitsitatS tcirtsiD
fo tnemnrevoG ,scitsitatS dna scimonocE deilppA

.lagneB tseW

dlanoR ,mahtaT ,.E ,hploR ,nosrednA ,.F hpesoJ ,riaH
ataD etairavitluM  :)5991( .C mailliW dna ,kcalB ,.L

weN cnI ,llaH ecitnerP ,sgnidaeR htiw sisylanA
.yesreJ

:)1002( .G.J ,spillihP ,.W.J ,nesnaH ,.L.G ,remmaH
ni noitciderp etamilc fo noitacilppa ni secnavdA

 .erutlucirga metsyS cirgA  , 07 /6101.01 :IOD .35 : 
 .0-85000)10(X125-8030S

fo noitubirtnoC :)0002( .G ,moobnegooH
eht ot ygoloroetemorga porc fo noit-alumis 

 .noitacilppa sti dna noitcudorp loroeteM .cirgA  , 301 :
.75–731

dna drahciR .A ,nosnhoJ :)1002( .naeD  .W ,nrehciW 
3 ,sisylanA lacitsitatS etairavitluM deilppA dr ,noitide 

-ihleD weN ,detimiL etavirP aidnI fo llaH-ecitcnerP
.633-413 ,100011

,anisseM dna .S .F ecyoR ,.W .J ,mesnaH ,.W .J ,senoJ
gnitsacerof etamilc fo stifeneb laitnetoP :)0002( .D .C

 .erutlucirgA ni norivnE .tsysocE .cirgA  ,. 28 –961 :
.48

tnanimircsid fo esU :)0002( sahardnahC dna .T ,iaR
gnipoleved rof sretemarap rehtaew fo noitcnuf
weN ,noitacilbuP IRSAI ,porc ecir fo ledom tsacerof

.ihleD

:)0002( .T ,enaeK dna .S .M ,ayhaluoB ,.A .L ,ollagO
etamilc launnaretni ot lanosaes fo snoitacilppA
.snoitarepo dna gninnalp larutlucirga ni snoitciderp

cirgA  . loroeteM  . 301 .661–951 :

,seuqinhceT etairavitluM deilppA :)6991( .S ,amrahS
.kroY weN .cnI snoS & yeliW nhoJ

,amrahS dna .S ,ramuK ;.R.R ,vadaY ;.S.V.B ,aidosiS
porc tsevrah-erp fo gnitsaceroF :)4102( .K.M
fo sisylana noitcnuf tnanimircsid gnisu dleiy
fo lanruoJ .sretemarap lacigoloroetem

.521-121 :)1(61 ,ygoloroetemorgA

91( .G egnaB ,F legoV ednU :)99 scitsitats porc gnidnatsr
 ta enilno elbaliavA /ofnissan/ssan/vog.adsu.www

mth.4551bup . 
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