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tcartsbA —  lartneC ni detcudnoc saw tnemirepxe dleif A

 eht yduts ot ,rawsenabuhB ,T.A.U.O fo noitatS hcraeseR
d eciR no noroB fo tceffe laudiser dna tceri -  otamoT

 ni metsys gnipporc slositpecnI  saw )atalaL .vC( porc eciR .
 maol ydnas ni detnalpsnart slositpecnI   fo ngised a htiw

 )ah/B gK 2 ,5.1 ,1, 5.0 ,0( noroB fo slevel evif htiw ,DBR
mocer htiw snoitacilper ruof dna  .KPN fo esod dednem

 saw )iramuK laktU .vC( otamoT ,eciR fo tsevrah retfA
 saw dleiy tiurf otamot dna dleiy niarg eciR .nworg
 dna tneirtun rof detcelloc erew selpmas ehT .dedrocer

tsoP .yduts ytilauq -  ,detcelloc erew selpmas lios tsevrah
sylana dna ,dessecorp  stluser ehT .stneirtun rof de

 yb noitacilppa B ot dednopser porc ecir taht delaever
 naht stolp detaert B lla ni dleiy erom gnicudorp
 dleiy niarg ecir tsehgiH .rezilitref fo esod dednemmocer
 @ deilppa saw B nehw deniatbo saw ah/q 44.94 fo

r saerehW ,.ah/gK1  gnideeccus no noroB fo tceffe laudise
 5.1 ot pu esnopser dleiy htiw gnisimorp saw otamot porc
 deniatbo saw )ah/t( 41.22 dleiy otamot tsehgiH .ah/B gK
 htiw ah/gK 5.1 @ noroB gniviecer tnemtaert eht ni
 niarg ecir yb ekatpu noroB .KPN fo esod dednemmocer

gnar  ni ekatpu noroB tsehgiH .ah/g 83.25 ot 91.01 morf de
 gK1 fo tnemtaert eht ni ah/g 83.25 dnuof saw niarg ecir
 latoT .warts ni devresbo osla saw dnert ralimiS .aH/B
 esod gnisaercni htiw yltnacifingis desaercni ekatpu noroB

pu noroB elihw ,.ah/gK 2 ot pu B fo  tnalp otamoT yb ekat
 ekatpu B tsehgiH .stiurf yb ekatpu naht rehgih hcum saw
 tnemtaert eht ni deniatbo saw tiurf yb )ah/g 07.633(
 fo esod dednemmocer htiw ah/gK 5.1 @ noroB gniviecer
 htiw dnert gnisaercni ni saw ekatpu norob llarevO .KPN

B fo esod esaercni  ekil sretemarap ytilauq ehT .noro
 erew nietorp edurC dna SST ,dica cibrocsA ,enepocyL
 gnisaercni htiw yltnacifingis stiurf otamot ni devorpmi

noitacilppa B fo esod  

.I  NOITCUDORTNI  
                                fo puorg diollatem ot sgnoleb noroB

ihw stnemele  esehT .muinamreg dna nocilis sedulcni hc
 dna slatem neewteb seitreporp ni etaidemretni era stnemele

non -  ni nommoc ni serutaef ynam erahs osla dna ,slatem
A32.0 ,suidar cinoI( llams si mota ehT .stnalp )0   ylno sah dna

kaew yrev si dica ciroB .seicnelav eerht   suoeuqa ni dna
nu sa ylniam srucco ti ,7 < Hp ta noitulos -  cirob detaicossid

 retaw morf snoi lyxordyh stpecca dica cirob Hp rehgih ta ,dica
.)3991 ,plehS( noina etarob lardehartet a gnimrof suht   

)HO(B 3 H2 + 2O )HO(B↔ -
4 H + 3O+ 

 
61 voN deviecer tpircsunaM 02 , 14 

arhsiM ayamnihC  , fO .tpeD,tnedutS GP   dna ecneicS lioS
rawsenabuhB,erutlucirgA fo egelloC,yrtsimehC erutlucirgA aidnI ,  

areheB hsotnaS uhbiB  ,  fO .tpeD,wolleF hcraeseR D.hP
rawsenabuhB,TAUO,noitacudE noisnetxE aidnI ,  

                           si noroB   laitnesse eht gnoma euqinu
 .tnuoma llams ni dedeen si dna htworg tnalp rof tneirtunorcim
 nworg era taht sporc ni nommoc erom hcum si ycneicifed stI

wol ,setanobrac eerf fo tnuoma rehgih evah  taht lios ni  
 ,dihsaR dna 1991,yasdniL( Hp hgih dna ,rettam cinagro
 sah ,egral dna yb ,ycneicifed noroB  fo ecnaruccO .)6991
 yrtnuoc eht fo trap nretsae fo slios dica morf detroper neeb
 dna lagneB tseW ,ahsidO ,massA fo setats eht gnirevoc

 ,hgniS dna rakraS( dnahkrahJ  slios eht fo %08 tuobA .)3002
 slios etiretal ,der ,laivulla ,wolley dna der dexim era ahsidO fo
 ni cidica yltsom era hcihw ,)slositnE ,slositpecnI ,slosiflA(
 fo %44 tuobA .gnirehtaew esnetni rednu depoleved sa erutan

 tneicifed erew ahsidO fo seliforp lios  aneJ( noroB ni ,.la te  
 yldrah ,dleif eht morf devomer era stnalp porc eht sA  .)8002
 ni gnitluser lios eht ot kcab delcycer steg eudiser porc yna
 tnadnuba ,noitidda nI .B gnidulcni loop tneirtun gnisaerced

sniar noosnom laitnerrot fo esuaceb( erutsiom lios   gnirud
yluJ -  B sesuac osla ).cte sdleif ecir dedoolf ni ,tsuguA

 .)5891 ,mahgniB dna nereK( enoz toor eht dnoyeb ,gnihcael
 yrd fo esuaceb ,sreyal lios ecafrus yrd eht ,dnah rehto eht nO
 fo noitprosba toor tibihni ,nosaes gniworg eht gnirud slleps

ohS( norob  noitacifisnetni porc dna sdleiy porC .)7991 ,skcorr
 gnieb era B fo stnuoma desaercni ,ecneh ,dna nesir evah

.raey retfa raey ,slios morf devomer  
                     syalp ti tub tnemele ecart ro tneirtunorcim a si tI

 porc dna noitcudorp porc ni elor orcam  syalp noroB .ytilauq
 lacigoloisyhp fo rebmun a gnitalumits ni elor tnatropmi na
 etardyhobrac ni tnatropmi ,stnalp ralucsav ni sessecorp
 dna llaw llec fo tnempoleved dna noitacolsnart ,msilobatem

 ykiddiS( msilobatem ANR te  la  dnuof neeb sah noroB.)7002 ,.
ot   nellop ,noitanimreg nellop ,gnirewolf ni elor yek a yalp

 dees dlob fo tnempoleved ni dna gnittes tiurf ,ytilibaiv regnol
 )3002 ,nnamretsew dna netraM( dleiy rehgih gnirusne ezis
 noitirtun noroB .gnikcarc tiurf gnidiova yb ytilauq retteb dna

a sah sporc fo  B wol fo weiv ni ecnatropmi retaerg demuss
 esu htiw delpuoc saera larutlucirga evisnetni fo slios fo sutats
 sporc elbategev fo noitirtun B .srezilitref sisylana hgih fo

( otamoT .dleiy dna ytilauq ,htworg eht gnidrager  acisrepocyL
mutnelucse  pmi tsom si ).L  ni sporc doof evitcetorp tnatro

 021 revo fo noitcudorp labolg detamitse na htiw dna ahsido
 otamot fo noitcudorp elihW.)7002 ,OAF( not cirtem noillim
 ni sennot 000,62861 dna sennot 000,2.7631 si ahsidO ni

hs ahsidO .)1102 ,draoB erutlucitroH lanoitaN (aidnI  sera
 ni sesu ynam sah otamoT  .noitcudorp latot fo %31.8 dnuora
 ,seirruc ,sdalas , skcans gninrom morf gnitrats teid yliad ruo

   .cte ecuas dna selkcip ,spuhctek, seerup  
        si tcart gniworg elbategev fo sutats B elbaliava wol ehT

wol eht ot detubirtta   ,Hp  elbaruovafnu ,sutats rettam cinagro
 ecruos hcir si otamoT .B deilppa fo noitaxif dna B evitan wol
 eht ni erbif dna K ,)C,A (nimativ dna nietorp ,larenim fo
 gnicudorp yb B ot yltnacifingis esnopser otamoT  .teid namuh

oce doog htiw otamot ytilauq doog  tekram dna nruter cimon
 stnemirepxe detcudnoc neeb evah srehcraeser ynaM .seulav
 dna tiurf/dees sa llew sa dleiy no noroB fo tceffe tcerid no

 FO TCEFFE LAUDISER DNA TCERID NO YDUTS  FO SETALERROC
ECIR NO NOROB -  NI METSYS GNIPPORC OTAMOT SLOSITPECNI  

areheB hsotnaS uhbiB ,arhsiM ayamnihC  
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 gnipporc no enod neeb sah krow ssel stnalp porc fo ytilauq
ial saw tnemirepxe na sweiv eseht htiw ahsidO ni metsys  tuo d

 no norob fo tceffe laudiser dna tceriD‘ eht yduts ot
eciR -  ni metsys gnipporc otamoT slositpecnI  eht htiw ’’

.sevitcejbo gniwollof  
.1   dleiy dna dleiy no norob fo tceffe eht yduts oT

.sretcarahc gnitubirtta  
.2  o ekatpu tneirtun no norob fo tceffe eht yduts oT  f

.sporc  
.3  .ytilauq tiurf no norob fo tceffe eht yduts oT  
.4  tsoP - .seitreporp lios tsevrah  

.II   WEIVER  FO  ERUTARETIL  
 fo noitcudorp elbaniatsus rof elor tnatropmi na syalp noroB
 suoirav rof tnatropmi si noroB .selbategev htiw gnola ecir

snoitcnuf lacigoloisyhp tnalp   ,dica cielcun sa hcus
 lonehp dna ,dica citeca elodni ,nietorp ,etardyhobrac
 stneirtunorcam yltsom ecir ni sesu srezilitreF .msilobatem
 decnalabmi si noitcudorp ecir wol fo esuac niam eno suht

rojam eht fo eno si ticifed tneirtunorciM .noitacilppa tneirtun  
 gniworg ecir ni sdnert noitcudorp gnisaerced fo snosaer
 egnar rediw hcum a revo rucco seicneicifed noroB .seirtnuoc
 rehto yna fo seicneicifed ot nosirapmoc ni sporc dna slios fo

.stnemele tneirtunorcim  
                         er neeb sah ycneicifed noroB  ynam ni detrop

 cimonoce sa llew sa evitategev eht stceffa sserts noroB .sporc
 dleiY .tcudorp eht fo ytilauq dna seiceps tnalp lareves fo dleiy
 ylevitagen dna ylevitisop era sporc fo stnenopmoc dleiY dna

ni nac tneirtun fo ylppus etauqedA .norob yb detceffa  esaerc
 dna roloc ,ytilauq gnipeek ezis tiurf ,ytilauq tiurf ,dleiy eht
 na yalp cniz dna norob stneirtunorcim gnomA .otamot fo etsat
 ni otamot fo ytilauq dna dleiy eht gnivorpmi ni elor tnatropmi
 lacigoloisyhp dna esaesid suoirav gnikcehc ot noitidda

drosid  ot gniniatrep erutaretil ,weiv siht ni gnipeeK .re
 dna ecir ot B fo esnopser ,slios ni stneirtun fo ytilibaliava
 tneirtun ,sretcarahc gnitubirtta dleiy dna dleiy elbategev

tsop dna sretemarap ytilauq ,ekatpu -  era seitreporp lios tsevrah
.woleb detsil  

iD 1.2 lios ni norob fo noitubirts  
            stnemele larenim laitnesse eht gnoma euqinu si noroB

 lios ni tneserp yllamron si taht tnemele ylno eht si ti esuaceb
non a sa noitulos -  elbatius egnar Hp eht revo elucelom dezinoi

.htworg tnalp eht rof  
                           dna yb ycneicifed noroB fo ecnerruccO

 eht fo trap nretsae fo slios dica morf detroper neeb sah ,egral
tseW ,massA fo setats eht gnirevoc yrtnuoc -  dna lagneB

( dnahkrahJ 3002 ,hgniS dna rakraS  B neewteb egnar ehT .)
n gnieb yticixot B dna ycneicifed  ot ytluciffid sesop ;worra

 B elbaliavA. snoitulos lios ni slevel B etairporppa niatniam
gK gm 2.21 ot secart morf segnar slios naidnI ni tnetnoc -1 

( 0002 ,saD  slios ecafrus eht fo tnetnoc B elbaliava bajnuP nI.)
hgih sa ot 04.0 morf yrav ot detroper neeb sah  gKgm 94.7 sa -1 

( lawragA dna laytaK  , 2891  neeb osla sah yticixot noroB.)
( porc no tceffe sti dna bajnuP fo slios ni detroper  dna arorA

b7002, lahahC .)  
 

lios ni ytilibaliava noroB no Hp fo tceffE 1.1.2  
                        dna htworg tnalp stceffa Hp lioS   tneirtun

 tnalp ot elbaliava ssel si Hp hgih ta B erofereht ,ytilibaliava
 taehw dna nottoc yllaiceps dihsaR(  , ;5002   dna ranummoC

6002 ,nereK  yltnacifingis saw slios ni tnetnoc B elbuloS .)
( Hp ,noitulos htiw detalerroc  ,ronnoC’O dna idihsarlE

.)2891  ikaP nI   naht erom si slios tsom fo eulav Hp eht ,nats
 deton saw ycneicifed B daerpsediw a ;erofereht 0.7

( .)5002 ,dihsaR ;0991 ,aapnalliS  taht dewohs seiduts emoS
 elor tnacifingis a deyalp snoi tnereffid dna slios citillyhporyp

( Hp ot noitaler ni noitprosda B ni K skrapS dna nere  ;a4991 ,
6002 ,nereK dna ranummoC  B ,revoeroM .)

noitprosda -  lios ni muirbiliuqe dna scitenik noitprosed
 neeb  sah slios citillyhporyp htiw noitaicossa ni noitulos

  yb detroper  nereK  .la te ( .)b4991    nereK te   .la 1891(  )
 a dah Hp taht delaever  ni B fo noitprosda ni elor cificeps

 wef ,yduts tnecer tsom a nI .slios yalc citinoliromtnom muidos
 esiar ot dezilitu yllacipyt si eticlac taht delaever srehcraeser

( noitaxif B lios dezimixam ti revewoh lios fo Hp  nehC  ,.la te
9002 tagitsevni rehtruf yehT .)  thgiarts B  fo noitprosda taht de

 dah Hp lios dna Hp ni noitavele htiw deifilpma yldrawrof
 fo siseretsyh noitprosed dna noitprosda no stcapmi niatrec

 .slios  zeugirdoR .la te  1002(  niatrec dah Hp taht delaever )
ed ni lavomer B no stcapmi - ever dna noitanilas esr -  sisomso

 B taht delaever srehcraeser emoS .sessecorp ro snoitcaer
 dna tnailer Hp yletulosba saw eF dna lA yxordyh yb noitneter

 Hp enilakla ta derrucco saw noitneter tsetaerg dna smiS(  
.)a8691 ,mahgniB   desaerced ylbaredisnoc gniga ,revoeroM

b noitneter B ( slairetam eseht y 7891 ,snavE  saw tI .)
 snoitulos eseht ni snoi lyxordyh eht taht dehsilpmocca

yxordyh fo setatipicerp eht fo sisylordyh degaruocne -  dna lA
–  eht morf desaeler )snoi etarob sa( B yllaitneuqesnoC .eF

.setatipicerp  
           hs stroper lareveS  dellortnoc yltcerid Hp taht dewo

 no noitprosda B dna stnalp rehgih ot ytilibaliava B eht
 Hp htiw secnahne )yalc ro tlis ,dnas( selcitrap lios yramirp

 5 Hp ta ylralucitrap( -  eht taht snaem siht ylirasseceN .)9
B eht debrosda ylmrif erom eht ,Hp eht retaerg   .lios ot

 yllaudarg otni snrut B ,Hp ni esir tinu hcae htiw ,yltneuqesnoC
( stnalp eht ot elbaliava erom 3002 ,noiblA  sah Hp lioS  .)

 noitpros fo smret ni erom ytilibaliava B no stcapmi cificeps
 .sdnuopmoc elbulos rewef fo noitamrof yb naht snoitcaer

devtroM  t .la te  ( 9991  5.5 fo egnar Hp ta taht detroper ) – 
 lA dna eF ot debros si noroB .tsehgih si B fo ytiliba eht ,05.7

6 egnar Hp ta tsewol si ytilibaliava sti dna slios ni sedixo -  .9
 spihsnoitaler erew ereht taht denialpxe seiduts suoremuN

cnetsixe eht tsgnoma  rehgih dna ytilibaliava B dna snoi aC fo e
 si sihT .stnalp ni ekatpu B eht nessel Hp detavele ta slevel aC
 od slios suoeraclac ni slevel B hgih taht tcaf/nosaer raelc eht
 rehto ni cixot eb thgim hcihw sporc ni yticixot B ecudorp ton

itidnoc suoeraclac naht  yltnacifingis noitacilppa noroB .sno
 ydnas suoeraclac ni egnaro rettib dna teeb ragus eht stceffa

( slios .)2891 ,rekcuT dna nigaH  
 

 lios ni ytilibaliava B no rettam cinagro fo tceffE 2.1.2  
               dna Hp gnisaercni htiw desaerced ytilibaliava noroB

m ( stnalp ot elbaliavanu si B lios latot eht fo tso  ;8991,xaroB
 atobuK la te 8491 ,.  erutxet esraoc dna rettam cinagro rooP.)

 ecafrus morf snoi etarob fo ssol gnihcael rof elbisnopser era
 opot dnalpu ni ycneicifed B fo tnempoleved desuac hcihw

ts woL .ecneuqes  rupgantohc ni dnalpu fo B elbaliava fo suta
( yb detroper saw  ramuK la te )4991 ,   stnalp ni ycneicifed stI .

 ,rettam cinagro wol ,derutxet esraoc ni daerpsediw tsom si
OCaC dna Hp hgih 3 ( lios  atpuG la te 5891,  .)  

            )9002( lahahC dna arorA ht detroper  latot ta
 ,CEC ,yalc htiw detalerroc ylevitagen saw B elbabrosed
 .tnetnoc dnas htiw detaicossa ylevitisop elihw nobrac cinagrO
 nihtiw dexelpmoc yllaudarg si noroB fo ytitnauq llams A
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 rettam cinagro  uhayimreY( ,.la te   dna uG ;5991
0991,ewoL yalc no debrosda )  ( s  nereK ;1791 mahgniB  te

la 2791 ,. OCaC htiw detatipicerp si ti tnetxe emos ot dna ) 3 
( htworg tnalp rof elbaliavanu etiuq si dna 7991 ,skcorrohS ) 

              rakraS ,la te   )8002(  ni esaerced a taht detroper
 edixo nori suohproma dna ,yalc ,nobrac cinagro  saw tnetnoc

 fo htped gnola B elbatcartxe ni esaerced eht rof elbisnopser
 ycneiciffe erom dewohs edirolhc muiclac toh ehT .eliforp lios

iD muissatoP naht -  rof dica ciratraT dna etahpsohP negordyh
 elpitluM .nobrac cinagro ni hgih slios ni B gnitcartxe

sserger  eht fo %95 dna ,75 ,12 denialpxe snoitauqe noi
PDP ni ytilibairav - CCH , - AT dna -  ni tnetnoc B elbatcartxe

 dna C cinagro hcihw fo ,dezylana seitreporp lios eht yb slios
.tnatropmi tsom eht erew  

              zaiN dibA la te  )7002( ,  fo tceffe eht detroper
fid OCaC ,Hp ekil scitsiretcarahc lios tneref 3  rettam cinagrO ,

 .bajnuP fo slios suoeraclac ni sutats norob no tnetnoc yalc dna
 si B lios taht detibihxe sisylana noitalerroc taht dnuof yehT

.Hp dna tnetnoc 3OCaC htiw detalerroc ylevitisop  
            dna ruhtaM   )1102( naduS  noitubirtsid eht detroper

 .seitreporp lios emos htiw pihsnoitaler sti dna norob lios fo
 gnoma dnuof saw noitalerroc tnacifingis a taht dnuof yehT

.nobraC cinagrO dna Hp ,C.E dna tnetnoc norob  
 

c gnitubirtta dleiy ,dleiy no noroB fo tceffE 2.2  sretcarah
.sporc yb ekatpu dna  

 
              dihsaR .la te   )7002(  fo esaercni na taht dnuof

41 -  ni noitacilppa norob htiw derrucco dleiy ecir ni %32
 .natsikaP ,hdniS dna bajnuP fo saera tnereffid   .la te weiL

)0102(   c srezilitref laiceps emos taht detroper  fo gnisirpmo
 erew B dna gM ,uC ,nZ ,nM ,K  fo serutxim detalumrof
 eht ni detluser serunam dednemmocer htiw detubirtsid
 ot ah/senot 26.4 morf ,%72 yb noitcudorp ecir ni esaercni

.ah/t 78.5   
            )0102( arawijuF uroT & ihcugarU iepmihS  

sylana detroper  ni strap tnereffid gnoma noitubirtsid B fo si
 fo %29 deniatnoc mrepsodne eht taht detartsnomed ,niarg ecir
 sa B hcum sa eciwt sniatnoc ksuh dna ecir nworb ni B latot

.ecir nworb   hahS la te  )1102( .  noroB taht delaever
cifingis ah/gk 1 dna 57.0 @ noitacilppa  eht decnahne yltna

oobsuhK fo dleiy warts -  keheM fo dleiy warts eht saerehw ,59
.ah/B gk1 ta desaercni yltnacifingis saw               

           )2102( anej dna laP  @ B fo noitacilppa eht taht dnuof
 tnacifingis evag rawsenabuhB fo slositpecni ni ecir ah/gk1

.ah/q48.64  dleiy ecir rehgih dna    
           redyH .la te  )2102(   noitacilppa eht htiw taht devresbo

ah gk0.2 ,5.1 ,1,5.0 ,0( norob fo sesod tnereffid fo -  )1  warts
 ni esaercni eht htiw sesaercni dleiy yddap dna ecir fo dleiy

 .noitacilppa norob  
          aS  ikr la te )3102( .   muidos noitacilppa eht taht detroper

 gk3 & 2 @ )CP( etinameloc redwop dna )PS( etarobatnep
ahB -1  niarg yddap ni noitartnecnoc B desaercni yltnacifingis

ahB gK 1 dna 0 eht ot derapmoc -1      .  
            )2102(, aneJ dna laP xe na detcudnoc  no tnemirep

 dleiy niarg ecir tsehgih decudorp B dna K fo tceffe evitcaretni
 @ B & ah/gK 04 @ K gniviecer tnemtaert eht ni ah/q 71.54 fo

 ni ah/gK 1 slositpecni . 
            )5002( aneJ    robunarg gk5 fo noitacilppa taht detroper

r rehgih %43 evag eratceh rep  revo dleiy rewolfnus dna eci
ecir ni sisab tnelaviuqe norob no xarob fo esod lauqe - 

 maol ydnas derutxet esraoc ni metsys gnipporc rewolfnus
rawsenabuhB fo slios . 

                     niassoH la te  )1002( .  fo stceffe eht delaever
f )oM ,B ,nZ( stneirtunorcim  ,dleiy ,htworg eht no noitazilitre

 IRRB .VC( ecir nama detnalpsnart yb ekatpu tneirtun dna
nahD -  fo tceffe evitisop tnacifingis a taht devresbo yehT .)03

 dleiy niarg tsehgih ehT .ecir namA fo dleiy no stneirtunorcim
 stnemtaert eht ni deniatbo saw )ah/t8.4(  3 eht lla erehw

.deilppa erew stneirtunorcim  
                     malsI .la te  )2102(   dna niarg eht taht detroper

 ot eud decneulfni yltnacifingis ecir nama   fo dleiy warts
 dna stneirtunorcim ,stneirtun yradnoces fo noitacilppa

eiy niarG .stnemdnema cinagro  morf deirav ecir nama fo dl
ah gk 7393 ot gk 0143 -1  eht ni dedrocer dleiy tsehgih eht htiw ,

.)lortnoc( K P N ni tsewol dna )MP( +K P N fo tnemtaert  
                    )6002( idevrutahC   fo stceffe eht devresbo

anibmoc ni ro enola )nM ,B ,nZ( stneirtunorcim  eht no noit
 fo noitacilppA .ecir dirbyh yb ekatpu tneirtun dna dleiy
 0001 dna rae/sniarg fo .on desaercni yltnacifingis nZ+B+nM
 .lortnoc revo ylevitcepser 06.61 dna 93.92 yb tw niarg
 dna dees sti devorpmi porc ecir ot nZ+B+nM fo noitacilppA

 fo dleiy warts .ecir dirbyh fo )%34.74 dna 95.74(                
                      hallutamhaR la te 6002( .  yddap taht detroper )

 hcihw ,noitacilppa norob yb detceffa yltnacifingis si dleiy
ah t 11.6 ot 15.3 morf degnar -1  saw dleiy tsehgih ehT .

ah B gk2 morf deniatbo -1  taehw dna ecir htob ot deilppa nehw
ah B gk 2 dna 1 fo noitacilppa tcerid ehT .sporc -1  na detluser

 1 fo noitacilppa evitalumuC .%1.26 dna 6.95 dleiy ni esaercni
ah B gk 2 & -1  %1.47 & 1.16 dleiy yddap eht desaercni

dleiy eht laudiser no elihw ,ylevitcepser   yb desaercni taehw fo
.lortnoc revo %8.84 & 8.63  

                   )3002( nisaY dna niassuH   taehw taht devresbo
 noitacilppa eht htiw lortnoc revo %31 yb desaercni saw dleiy

ah B gk 1 fo -1  revo yddap fo esaercni dleiy %61 ylralimis ,
  .lortnoc dihsaR  6002(  hcraeser mret gnol sih ni detseggus )

ecir no -  bajnuP ni sepyt lios rojam ruof ni metsys taehw
ah B gk1( noitacilppa noroB  egareva eht taht ecnivorp -1  )

 07.2 morf degnar taht dleiy niarg taehw detceffa yltnacifingis
ah t 94.3 ot -1 cni tsehgih eht gnidrocer ,  revo %9.91  fo esaer
.lortnoc eht  

                       demhA .la te  )2102(   eht taht detroper
 suoeuqa fo mrof ni norob dna nocilis fo stceffe evitcaretni
 detluser tI .llew demrofrep B %0.1 & iS %5.1 si taht snoitulos

t 90.02( dleiy lacigoloib gnisaercni ni   dleiy lenrek dna )ah/
aht36.5 -1     .eziam fo esac ni  

                      nahK .la te  )6002(   B eht taht dnuof
 yltnacifingis saw ecir dna taehw fo sevael eht ni noitartnecnoc

73.01 degnar taht norob fo noitacilppa eht yb detceffa -  19.41
 25.3 dna –  gm18.5 gk -  norob eht ylralimiS .ylevitcepser ,1

 norob yb detceffa yltnacifingis saw lios ni noitartnecnoc
81.0 morf degnar dna ecir dna taehw ni noitartnecnoc -  15.0

71.0 dna - gk gm 16.0 -1  tsehgih ehT .ylevitcepser ,
dnuof saw taehw ni lios dna  fael ni noitartnecnoc   gk 2 morf

ah - ah gk 2 fo noitacilppa evitalumuc eht elihw ,1 - devorp 1   ot
.sporc eht htob ni tsehgih eb                      

                       )4002( ,nisaY & niassuH  dleif detcudnoc
 ni B dna nZ fo tceffe laudiser eht yduts ot stnemirepxe

ecir - tsys taehw niarg taehW .me   35.3 ot54.3 morf degnar dleiy
ah t -1  tnemtaert eht morf dnuof saw ah/t35.3 fo dleiy tsehgiH .

 a evag norob fo noitacilppa evitalumuC .ah B gk2+nZ gk5 fo
 na evag noitacilppa tcerid ;lortnoc revo %01 yb esaercni dleiy
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rtnoc revo %9 fo esaercni  B fo tceffe laudiser ,revewoH .lo
 .lortnoc revo %4 yb dleiy yddap desaercni  

                    )6002( niassuH  fo dleiy tsehgih eht taht devresbo
 ah t 12.3( taehw – 1  lortnoc revo % 4.72 fo esaercni na gnivig )

 ah B gk 5 fo noitacilppa eht htiw -1. 
                  ah gk1@ noitacilppa noroB -  eht decudorp1

ah gk 5824 fo dleiy yddap tsehgih -  yltnacifingis si hcihw ,1
 yb detroper lortnoc dna KPN ,nZ+KPN naht rehgih   roitoM

 namhaR . la te 9002( .)  
                  sudduQ la te  )1102( .  noitanibmoc eht taht dewohs

fo   yltnacifingis decudorp ah/gK 0.1@ B dna ah/gK 5.1@ nZ
naebgnuM ni ah/gK 5482 dleiy rehgih evitalumuc   revo

  .lortnoc     
                  )2102( ,.la te asmaH  fo tceffe laudiser eht deiduts

 ecir no noroB dna cniZ -  ta metsys gnipporc naebhcnerf
s akatanraK  nZ+FDR fo noitacilppa taht dnuof yehT .etat

ahgK 81 @ )etahplus cniZ( -1 ah gK 4 ta )dica cirob( noroB + -1 
 no tcapmi laudiser tsehgih  yltnacifingis tuoba thguorb
 )tnalp/sehcnarb ,tnalp/sevael fo rebmun ,thgieh tnalP(htworg

op ,tnalp/sdop fo rebmun(dleiy dna  fo )ah/dleiy dop ,htgnel d
 cniZ( cniZ+FDR fo noitacilppa htiw rap no dna naeb hcnerF

ah gK 21 ta )etahplus -1  sa ah/gK 4 ta)dica cirob(norob +
.stnemtaert rehto ot derapmoc  

                   ilA  .la te 1102(  railof eht taht devresbo )
 B dna nZ fo noitacilppa  tseb eht sa devorp gk 00.1+57.0 @

 86.3812( dleiy nottoc dees rehgih rof esod rezilitref decnalab
071 fo esod dednemmocer htiw gnola )ah/gk - 75 -  KPN gk 26

 llob dna )tnalp/7.62( sllob fo rebmun rehgih htiw eratceh rep
 .)g79.2( thgiew  

                   gnaY te  la  )9002( .  noitacilppa norob taht dnuof
 thgil ni dratsum dees epar fo dleiy dees %1.64 sesaercni

.lios derutxet   iveD la te )2102( .   ruhplus fo tceffe eht deiduts
 yb ekatpu tneirtun dna ytilauq ,dleiy no noitazilitref norob dna

oitidnoc dnalpu rednu naebyos  taht delaever tluser ehT  .n
 eht eb ot dnuof erew ah/B gk 5.1 dna ah/S gk 03 fo noitacilppa
 dleiy mumixam gniniatbo rof B dna S fo slevel mumitpo

.B dna S fo ekatpu latot ,tnetnoc nietorp ,lio ,dleiy ,setubirtta  
                    n dnuorG fo dleiy no DLF  noitacilppa B ot tu

 dleiy tun dnuorG ibaR desaercni B fo yarps railof taht dewohs
81 neewteb -  ot 0031 .sR fo tiforp ten a gnirrucni & %22

 troper launnA(kcolB ilpiP ta lios laivulla ni ah/0012
8991 - .)99  

  otamoT mutnelucse acisrepocyL(   rojam a si )lliM
citroh  revo fo noitcudorp labolg detamitse na htiw porc larutlu

 evah tsum otamot dalaS .)7002 ,OAF( not cirtem noillim 021
 sremusnoc eht yfsitas taht erutxet dna ruoloc ,ruovalf a

tsop rof elbatius eb tsum yeht emit emas eht tA .ecnereferp - 
m dna gnildnah tsevrah .gnitekra  

                          si seotamot tekram hserf ni ycneicifed noroB
 ytilauq tiurf dna dleiy eht secuder taht melborp daerps ediw a

(  sivaD la te 3002,  .)   ,)4002( kcirbmoC dna timS  detroper
taht  mot fo sevael eht ,enoz toor eht ni slevel B wol oot  era ota

elap dna elttirb -  srewolf fo noitcarf elbaredisnoc a ,neerg
 si taht melborp a ,ssenmrif kcal stiurf eht dna sesicsba

( egarots gnirud denesrow )4002 ,knirbmoC  rehtruF .
 ,tes tiurf ecuder ylbaredisnoc yam ylppus B laitnatsbus

o snaem rehto on yllaiceps  erew noitarbiV .ge noitanillop f
( deilppa 5002 ,knirbmoC dna timS .)  

 
                          na taht nwohs saw ti ,yduts rehtona nI

Lgm 003 ta yarps railof B(ylppus B decnahne -1  saw )
 lacigoloisyhp fo ecnedicni tneuqerf ssel a htiw detaicossa

uohs redrosid ( kcarc kcehc redl a4002 ppanS & gnauH  .)
 sivaD la te )3002( ,  Lgm78.1( gniyarps railof taht detroper -1  )

 ,dnas revir ni nworg otamot ot ,lotinnam htiw detalehc B fo
 aC ,K eussit dna htworg tnalp desaercni htiw detaicossa saw

ts evoba eht nI .noitartnecnoc B &  htiw yarps railof ,ydu
 nI noitartnecnoc K dna B tiurf ecnahne yltnacifingis noroB
 si B setacidni hcihw ,ylppus B on htiw nosirapmoc
 K ni desaercni & stiurf ot sevael eht morf detacolsnart
 ,aN ,gM ,aC fo ekatpu ecnahnE .tnalp eht ni htiw noitacolsnart

& ,nZ   detroper neeb sah enoz toor eht ni slevel B hgih htiw B
 yb 4002 ,knirbmoC dna timS( .)  

                           porc otamot no tuo deirrac erew stnemirepxE
 cinagro fo smrof tnereffid tuohtiw ro htiw B fo noitacilppa ot

 lios maol ydnas etiretal no serunam  htiw )flatsulpaH cireA(
SWH dna %54.0 C.O ,6.5 Hp -  no PRCIA rednu mpp 84.0 B

9991( tneirtun yradnoces dna orcim -  stluser ehT.)0002
 desaercni yltnacifingis ah/BgK1 fo noitacilppa taht delaever

ahgK2 ta B ,)%4.84( otamot fo dleiy tiurf -1  gnisserped a sah
ceffe  .serunam eht htiw noitanibmoc ni ro enola dleiy no t

 fo ah/t30.91 dedleiy ah/t5 MYF htiw gnola B fo noitacilppA
 dedleiy ah/t5.2 @ tsopmocimreV htiw saerehw tiurf otamot

.ah/t04.81  
                   ansloyJ  wehtaM  dna  )8002(   taht dnuof

 ,0  fo noitacilppa ah B gk 5.1 ,0.1 ,5.0 -1  dednemmocer htiw
P ,N gk ::52:04:57( FDR srezilitref  fo sesod 2O5 K , 2 ah O -  ;1

aht52 MYF( MYF +FDR dna )FDR -  esaercni na ni detluser )1
 ot syad eht decuder osla tI .otamot fo dleiy dna htworg ni

 5.21( tes tiurf desaercni dna gnirewolf  tsehgih ta erom %02 ot
.MYF tuohtiw ro htiw htob )level  

                     ayhtaS la te  )0102(   tsehgih eht taht delaever
ah sennot 33 e.i otamot fo dleiy -1  lios eht ot eud deniatbo saw

ah gk02 @xarob fo noitacilppa -1  %6.33 dedrocer hcihw
noc revo esaercni           .lort  

                   litaP la te )8002 ( .   fo noitacilppa taht delaever
 fo rebmun mumixam ni detluser mpp001 fo @ dica cirob
 dleiy tiurf dna )gk 70.2( tnalp/dleiy ,)03.81(sehcnarb yramirp
 eht yb deniatbo tnemtaert  tseB.)ah/t 05.03(  otamot fo
 dna mpp001 @ eF & nM ,nZ ,B(stneirtunorcim fo erutxim
 dereffid dna ah/t 89.72 dleiy tiurf dedrocer )mpp05 @ oM

                                              .lortnoc morf yltnacifingis  
                   zaN mazzauM la te )2102( .   eht taht dnuof
od tnereffid ah gk 0.5 ,0.3 ,0.2 ,0.1 ,5.0 ,0 ( norob fo ses -1  )

ah gk 06 ,001 ,051 fo @ detaroprocni saw K :P :N  htiw -1 
 noitacilppA .otamot fo dleiy dna htworg tnacifingis  detluser

ah B gk2 B fo -1  rewolf fo rebmun tnacifingis detluser
.dleiy tiurf dna tnalp/retsulc  

             )2102( aneJ dna laP   ot egabbac no DLF detcudnoc
 rehgih decudorp %3.0 @ yarps railof owt sa noitacilppa B
 etiretal ni ah/561,63 sR fo nruter ten a htiw ah/q072 fo dleiy
 noitacilppa B ot rewolfiluac no DLF .lanaknehD fo slios

ih decudorp ah/gK1@  ten a htiw ah/q 1.922 fo dleiy rehg
.lamahdnaK fo slios citiretal dna der ni ah/05143 SR fo nruter  

          
 ah/gK 2 fo noitacilppa dewohs noitacilppa B ot noino no DLF
 revo %87 fo dleiy tsehgih dedrocer FDR htiw xaroB hguorht

ecitcarp sremraf eJ dna laP( . .)2102 ,an  
     (  aneJ la te 9002 ,   norob dna gnimil taht detroper .)

 hcihw ,dleiy egabbac no tceffe tnacifingis sah noitacilppa
ah t .26 ot 9.93 neewteb deirav -  fo dleiy tnacifingis tsehgiH .1

ah t 11.26 -  B + )RL( tnemeriuqer emil 2.0 htiw deniatbo saw 1
 2 @ ah gk -  saw arko fo dleiy dop taht dnuof saw tI.)1



                                                    )MREJI( tnemeganaM dnA hcraeseR gnireenignE fo lanruoJ lanoitanretnI  
9432 : NSSI -  ,8502 emuloV - eussI ,10 - 80  , mevoN reb  4102  
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5 yb desaercni - 2 dna emil laudiser rednu %01 -  rednu %6
.lortnoc revo tnemtaert B laudiser  

             rednahC .la te  0102(  tnetnoc tneirtun taht detroper )
B ni MYF & B deilppa ot eud desaercni rewolf iluaC ni  

 fo ytilauq lanoitirtun dna agnuJ dna aruajaB fo slios tneicifed
.devorpmi tog ecudorp eht  

 
 lacimehcoiB dna ytilauq tiurf no noroB fo tceffE 3.2

sretemarap  
     dna stiurf lla ni scitsretcarahc ytilauq rojam a si ruoloC

ac fo noitisoped eht ecnis selbategev  era stnemgip dionetor
 otamot epir fo ruoloc scitsretcarahc eht rof elbisnopser

(  resarF la te 1002 ,.  mumixam ,gninepir tiurf gniruD .)
 gnikaerb ot gninrut ta rucco enetorac β dna α fo noitartnecnoc

( egats htidereM  6691 ,llecruP dna  enepocyl hcihw retfa ,)
cca ( setalumu dna sivaD  1891 ,nosboH  sah emorhcotyhP .)

 enepocyl fo noitcudni eht ni detacilpmi neeb osla
( noitalumucca  ablA la te 0002 , .)  

 erutxim a morf devired si otamot fo laitnetop tnadixoitna ehT
 ,cibocsA ,enepocyl gnidulcni ,selucelomoib tnadixoitna fo

hP  ni hgih yllaicepse si dna E nimativ fo sdionovalf ,scilone
( otamot yrrehc  ruaK la te 4002 ,  tnetnoc enepocyL .)

egats ruoloc der ot esor morf desaercni   tdnarB( la te  0002,
 seyleH; la te  .)6002 ,  enepocyl rewol evah tnalp neerg erutaM

oitna latot fo %25.tnetnoc  %34 ,enepocyl %84(tnadix
 fo simredipe eht ni detacol era )scilonehp %35,dica cibrocsa

( tiurf eht      .)5002 ,egavaS dna rooT  
                  ayhtaS .la te  )0102(   ,enepocyl  eht taht detroper

 fo sragus elbulos latot dna ,nietorp edurc ,dica cibrocsa
tamot MKP o -  lios eht ot eud desaercni yltnacifingis era 1

ah gk 02 @ xarob  fo noitacilppa -1  99.3 fo eulav a dedrocer
g 001 gm -1 g 001 gm 32 , -1 02.9 ,%31.01 , 0  .ylevitcepser xirb

 ni tsehgih eb ot dnuof erew ytidica elbartit dna erbif edurc ehT
viecer taht lortnoc  tsewol eht saerehw ,enola KPN fo DR de

ah gk 02 @ xarob  fo noitacilppa lios ni deniatbo eulav -1. 
                 ahniS .la te  )6002(   otamot tneicifed B ni taht dnuof

 ,esaelcunobir ,esadixorep  fo ytivitca cificeps eht ,sevael
 desaercni esadixo lonehpylop  esatahpsohp dica  fo taht dna

 eht ,stiurf nI .desaerced esaylainomma eninala lynehp dna
 enepocyl dna dica cibrocsa ,hcrats  fo noitartnecnoc
 dica cibrocsa fo taht dna )l/B gm 3300.0 (B wol ni desaerced

B ssecxe ni desaercni tnetnoc enepocyl dna detalumucca   3.3(
.)l/B gm   

                 malaS la te )1102( .      fo tceffe detargetni eht detroper
 stluser ehT .otamot fo ytilauq no gnud woc dna ,nZ ,B
 rettam yrd , )%42.09( thgiew plup tsehgih eht taht detcelfer

pocyl ,)g001/gm2.11 ( dica cibrocsa ,)%28.5( tnetnoc  ene
 03 ta stiurf elbatekram ,)marg 001/marg orcim 741 ( tnetnoc
 erew )syad 71 ( efil flehs dna )%47 ( egarots retfa syad
 ah/nZ gk 6 + ah/B gk 5.2 fo noitanibmoc eht htiw dedrocer

 .gnud woc ah/t02 dna  
                 )8002( wehtaM dna ansloyJ  t taht dnuof  eh

 B gk 5.1 ,0.1 ,5.0 ,0( B  fo sesod dednemmocer fo noitacilppa
ah -  (MYF +FDR dna )K P N gk 52:04:57 ( FDR htiw gnola )1

 latot ,sragus gnicuder fo tnemevorpmi eht ni detluser )ah/t 52
  .otamot fo tnetnoc enepocyL dna ,C nimativ ,sragus  

                hoJ  kcuB .S nna la te  )8002(   detroper  detroper
 eb ot detroper saw S.S.T ekil sretemarap ytilauq eht taht

mSd 7.4 ,CE hgih suounitnoc ( tnemtaert EH ni tsehgih -  dna )1
mSd8.2( tnemtaert EL ni tsellams - m .gk 6.71 ro 9.21 era )1 -2 

m gk 1.21 ro 4.1 dna - vitcepser 2 .yle  

                   siaroD la te )1002( .   ytilauq tiurf eht taht detroper
 ni si tnemtaert CE eht nehw devorpmi saw otamot yrrehc  fo

mSd 0.9 ot 5.3 fo egnar eht neewteb -1. 
                    airamatnaS .la te  )4002(   fo SST taht detroper

amot yrrehc imoaN  tneirtun tnatsnoc htiw detaert tiurf ot
mSd 2 fo CE noitulos -1  fo taht naht rewol yltnacifingis saw

m.Sd 2 fo noitulos tneirtun CE yad a htiw detaert tiurf -  .1  
                   euqiddiS la te  )0102(   plup tsehgih eht taht dnuof

5.4 (S.S.T ,)%41.88( tnetnoc  cibrocsa ,)%74.0( ytidica ,)%0
 001/marg orcim 211( tnetnoc enepocyl ,)g001/gm59.01( dica
 gk 6 +B gk 5.2 fo noitanibmoc eht htiw dedrocer erew )marg
 ,09=P ,352=N (KPN fo sesod dednemmocer dna ah/nZ

.)ah/gk 521=K  
                  ebuD (.la te )4002  t dedrocer  cibrocsa tsehgih eh

 cniZ  fo noitacilppa lios eht htiw otamot ni tnetnoc dica
.ylevitcepser ah/gk 02 dna 01 @ xarob dna etahplus  

 

.III  SLAIRETAM  DNA  SDOHTEM  
 yduts fo pu tes lacihpargoeg eht ot gnitaler sralucitrap ehT

as lios fo noitaraperp dna noitcelloc ,aera  lacitylana dna elpm
 siht ni detneserp ylfeirb era noitagitsevni ni detpoda sdohtem
 nekat erew otamot dna ecir snoitagitsevni siht rednU .retpahc

.porc tset sa  
 

etis latnemirepxE 1.3  
                gnirud detcudnoc saw tnemirepxe ehT firahk   nosaes
ey eht fo 2102 ra -  ,noitats hcraeser lartnec fo kcolb E ta 31

 02 ta detautis si hcihw ,rawsenabuhB ,T.A.U.O 0 51 ’’  N
58 dna edutital 0  25 ’’   evoba m 9.52 fo noitavele ,edutignol E

 ehT .lagneB fo yaB fo tsew mK 44 dna )level aes naeM( LSM
 saw dleif latnemirepxe fo lios .erutxet ni maol ydnas  

 
snoitidnoc rehtaeW dna etamilC 2.3   

              etamilc tsiom dna mraw a secneirepxe rawsenabuhB
.retniw dlim a dna remmus dimuh dna toh htiw  

 
sliated latnemirepxE 3.3  

             dezimodnaR elpmis ni tuo dial saw tnemirepxe ehT
lB   .snoitacilper 4 dna stnemtaert 5 fo gnisirpmoc ngiseD kco

eciR - .nekat saw metsys gnipporc elbategeV  
 

 rof tnemirepxe dleif fo sliateD   firahk eciR  
ngiseD kcolB desimodnaR :ngiseD  

m .qs 5.2 x 21  :ezis tolP  
mc 01 x 02  :gnicapS  

4  :snoitacilper fo .oN  
o .oN 5 :stnemtaert f  

atalaL :yteiraV  
syad 021  :noitaruD  

ah/gk06 :etar deeS  
K:P:N :: ah/gK 03:03:06 :esod resilitreF  

 
 otamot rof tnemirepxe dleif fo sliateD  
 iramuk laktU  :yteiraV  
 mc 54 x 06  :gnicapS  
 syad 08 :noitaruD  
 ah/mg005 :etar deeS  

 :esod resilitreF K:P:N :: ah/gK 001 :051 :521  
 
 ecruoS rezilitreF  

PAD ,aerU  :N  
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P2O5 PAD :  
K2 POM :O  

aN xaroB :B 2B4O7 H01 2 )B %5.01(O  
 

sliated tnemtaerT 4.3  
1T   )lortnoc( B oN  

2T  ahgk 5.0 @ B -1 

3T  ahgk 1  @ B -1 

4T  ahgk5.1  @ B -1 

5T  ahgk 2   @ B -1 

 
 :N fo sesod dednemmoceR  eht lla ni emas gniniamer K :P

.stnemtaert  
 

selpmas lios fo noitaraperP 5.3  
                      tolp laudividni morf detcelloc era selpmas lioS

0 morf -  selpmas lios deird ria ehT .edahs ni deird ,htped mc 51
orht dessap dna eltsep nedoow a htiw dnuorg erew  mm2 hgu

 htrae enif ehT . )mm2>( stnemgarf esraoc eht etarapes ot eveis
 rof desu dna sreniatnoc etarapes ni derots erew selpmas

.sisylana suoirav  
 

selpmas tnalp fo noitaraperP 6.3  
                    erew selpmas tnalp ecir eht ,tsevrah retfA

 morf detcelloc  ehT .retaw gninnur htiw dehsaw ,dleif eht
06 ta nevo ni neht dna ria ni deird erew stnalp 0  deird ehT .C

 dna srossics leets sselniats yb seceip llams otni tuc erew stnalp
 selpmas ehT .gnilpmas mrofinu evah ot ylhguoroht dnuorg

ruf rof tpek dna dellevel erew  .sisylana reht    evitatneserpeR
id edarg RA ni detsegid erew selpmas tnalp -  2:3( erutxim dica

ONH :: 3 OlCH: 4  saw noroB .noskcaJ yb debircsed sa )
 .mn 054 ta )xinortsyS( retemotohportceps yb denimreted
 erew noitidnoc nepir ni dna ezis etauqeda fo tiurf otamoT
 tnuoma deriuqer dna seceip otni deppohc erew stiurF .nekat
 erew stiurF .eltsep dna ratrom ni detarecam dna nekat saw
 fo sisylana lacimehcoib eht rof enoteca htiw detcartxe
 cilaxo htiw detcartxe saw ti dica cibrocsA rof dna enepocyl

.dica  
 

lacisyhp lioS 7.3  sisylana  
 
 lios fo ytisned kluB  

         .dohtem eroc yb denimreted saw lios fo ytisned kluB  
 

sisylana lacimehC lioS 8.3  
 
 noitcaer lioS  

          retaW :lioS ni denimreted erew selpmas lios fo Hp ehT
 )retem Hp namskcaB( retem Hp latigid gnisu 5.2 :1 fo

aJ .)3791( noskc  
 
 ytivitcudnoc lacirtcelE  

         erew selpmas lios fo ytivitcudnoc lacirtcele ehT
 retfa 5.2:1 fo noisnepsus retaw :lios ni denimreted
 gnisu gnirrits tnettimretni htiw ruoh na flah rof muirbiliuqe

.)3791 noskcaJ( egdirb ytivitcudnoc  
 
 cinagrO  nobrac  

        erew selpmas lios fo tnetnoc nobrac cinagro ehT
 kcalB dna yelklaW fo erudecorp noitsegid tew yb denimreted

.7691 noskcaJ yb debircsed sa  
 
 muissatop elbaliavA  

         lartuen yb detcartxe saw lios ni muissatop elbaliavA
ateca muinomma lamron  saw noitamitse tneuqesbus dna et

.)3791( noskcaJ retemotohp emalf yb enod  
 

)nM ,eF ,uC ,nZ( stneirtunorcim elbatcartxe APTD  
        APTD htiw lios morf detcartxe erew stneirtunorciM

 lacinahcem ni erutxim eht gnikahs yb noitulos )M500.0(
fA .srh 2 rof rekahs  tcartxe fo noitartnecnoc eht noitartlif ret

 retemotohportceps noitprosba cimota gnisu detamitse saw
 yasdniL yb debircsed ledom eht gniwollof ledom CBG SAA

.)8791( llevroN dna  
 
 noroB elbatcartxe retaW toH  

      os morf detcartxe saw lios eht morf norob ehT  htiw li
 regreB( etalp toh no setunim 5 rof gnixulfer yb )2:1( retaw
 yb denimreted saw tnatcartxe ehT .)9391 hguorT dna
 gnisu mn 054 ta )scinortsys( retemotohportceps

enihtemoza -  sa dewollof saw erudecorp ehT .rotacidni sa H
 egaP( rep la.te  .)2891  

 
hcoiB 9.3  sisylana lacime  

 
sisylana fo dohteM  

 enepocyL  
               yb denimreted saw otamot fo tnetnoc enepocyl ehT

 ni nekat saw ti neht dna enoteca ni sdionetorac eht gnitcartxe
 yldetaeper saw )g01( otamot fo plup ehT. rehte muelortep

na enoteca gnisu detcartxe  ni nekat saw tnatcartxe eht neht d
 rewol eht ,enod saw noitarapes esahp nehT .rehte muelortep
 eht llit rehte muelortep htiw detcartxe er saw esahp suoeuqa
 a ni tpek saw tnatcatxe ehT .sselruoloc semoceb noitulos

 saw tnatcartxE .setunim 03 rof elttob nworb  ot detnaced neht
 dna pu edam saw emulov ,ksalf cirtemulov lm001 a
 .mn 305 ta retemotohportceps a ni derusaem saw ecnabrosba
 fo dohtem eht gnitpoda yb denimreted saw tnetnoc enepocyL

.)2991( makcinam dna mavisadaS  
 
 dica cibrocsA  

            ca cibrocsa ehT  denimreted saw otamot fo tnetnoc di
 dica cilaxo %4 ni )g 5 ot 5.0( elpmas otamot eht gnitcartxe yb
 .degufirtnec neht dna lm001 ot pu edam saw emulov eht dna
 cilaxo fo lm01 neht dna tuo dettepip saw tnatanrepus fo lm5

etartit saw ti dna ti ot dedda saw dica  .noitulos eyd tsniaga d
 fo tnuoma ot tnelaviuqe saw demusnoc eyd fo tnuoma ehT
 ni debircsed saw dewollof dohtem ehT .dica cibrocsa
 dna )2691( stsimehc larutlucirgA laiciffo fo noitaicossA

g001 gm ni desserpxe -1 .elpmas tiurf  
 

 tiurf fo sdilos elbulos latoT eciuj  
 eht gnikat yb deniatbo erew otamot fo sdilos elbulos latoT

.retemotcarfer dnah ni otamot fo plup  
 

negortiN latoT  
          detsegid erew selpmas ,N latot fo noitamitse eht roF

H .detartnecnoC htiw 2 OS  4  llit erutxim noitsegid fo ecneserp ni
oloc nrut ti  yb dellitsid erew selpmas detsegid ehT .sselru

 egap( dohtem lhadlejK la te  saw nietorp edurC ehT .)2891.
.52.6 yb N latoT gniylpitlum yb detamitse  
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                    .lm/enepocyl gµ 6021.3 = tinu 1 ecnabrosbA  

 

 
 

   N latoT = )%( nietorp edurC fo tnuomA 52.6 x negorti  
 

sisylana lacitsitatS 01.3  
            erew sretcarahc suoirav no deniatbo atad ehT

 rep sa yllacitsitats desylana dna ,detalubat ,degareva
 dna zemoG yb detseggus sa sisylana ngised kcolb dezimodnar

.)4891( zemoG  
 

.VI  STLUSER  DNA  SNOISSUCSID  
1.4  S .etiS latnemirepxE eht fo seitreporP lio  

 lartneC fo kcolb ’E‘ ni detcudnoc saw tnemirepxe nA
 erew selpmas lioS .rawsenabuhB ,TAUO ,mraF hcraeseR
 dessecorp dna deird ria ,htped lios mc 51 ot 0 morf detcelloc

cisyhp rof - ra hcihw lios eht fo sisylana lacimehc  ni detneserp e
 saw etis latnemirepxe fo slioS. 1 elbaT slositpecnI  ni cidica ,

 ytivitcudnoc lacirtcelE .4.5 eb ot dnuof saw Hp  dna noitcaer
 ytisned klub ehT .erutxet maol ydnas ,enilas non saw lios fo

gM 86.1 saw M/ 3 wol ,nobrac cinagro ni wol saw lios ehT ,   ni
lCaC ni muidem dna K elbaliavA 2  .sutats ruhplus elbatcartxe

 tnetnoc reppoC saerehw timil lacitirc evoba saw tnetnoc cniZ
 retaw toH .hgih saw tnetnoc norI dna timil lacitirc woleb saw

 .gk/gm 3.0 saw noroB elbulos  
 

ocisyhP  1.elbaT - o seitreporp lacimehc .lioS laitinI f  
 

seitreporP   htpeD  
0( - )mc 51  

Hp  4.5  

mSd(CE -1) 60.0  

gKg(CO -1) 2.3  
ssalc larutxeT  maoL ydnaS  

M gM( D.B -3) 86.1  

ahgK( K .vA -1) 1.92  
ahgK( S .vA -1) 58.62  

swH - gkgm( B -1) 03.0  
 APTD

gkgm(nZ -1) 
97.0  

gkgm(eF -1) 2.811  
gkgm(nM -1) 02  

kgm(uC g-1) 860.0  
 

 fo dleiy wartS dna niarG no noroB fo tceffE tceriD 2.4
eciR . 

                         dleiy warts dna niarg no noroB fo tceffe tceriD
 eciR taht dewohs stluser ehT .2 elbaT ni detneserp era ecir fo

eud ah/q 44.94 ot 33.04 morf degnar dleiy niarg   suoirav ot
 hcihw tolp lortnoc ni decudorp saw dleiy tsewoL .stnemtaert
 niarG .)KPN( rezilitref fo esod dednemmocer ot eud ylno si
 noroB ni esaercni htiw esaercni ot dnuof saw ecir fo dleiy
 fo gk 5.0 nehw ah/q44.54 saw ecir fo dleiy niarg ehT .esod

w noroB  .lortnoc revo %31 saw esaercni ehT .deilppa sa
 nehw deniatbo saw ah/q 44.94 fo dleiy niarg ecir tsehgiH
 revo esaercni dleiy %22 e.i ah/B gK 1 @ deilppa saw noroB
 ot eud dleiy ecir ni esaercni tnacifingis saw erehT .lortnoc

n revewoH .lortnoc revo tnemtaert  ecnereffid tnacifingis o
 dleiy ni esaercni ehT .dnuof saw )1 .giF( tnemtaert eht gnoma
 ni tnetnoc AND dna ANR ni esaercni ot eud eb yam ecir fo
 ecnahne hcihw noroB fo ecneserp ni eussit evitcudorper
 niarg dellif dna gnittes tiurf ,noitaitini dub rewolf

ved  ralimiS .dleiy niarg rehgih detluser hcihw tnempole
 nahK yb detroper erew sgnidnif la te  hahS ,)6002( ,. la te  ,.

 redyH dna )1102( la te           .)2102( ,.  
                       76.24 morf deirav ecir fo dleiy wartS ylralimiS

rt suoirav ot eud ah/q 11.16 ot  dleiy warts ehT .stnemtae
 desaercni esod noroB sa lortnoc revo yltnacifingis desaercni
 warts tnacifingis on revewoH .ah/gK 2 ot ah/gK 0.1 morf

.lortnoc revo ah/B gK 5.0 ta devresbo saw ecnereffid dleiy  
 

arts dna niarG no B fo esod dedarg fo tceffE 2. elbaT  dleiy w
.eciR   fo  

 
stnemtaerT   eciR

 niarG
 dleiY
)ah/q(  

 esaercnI
 revo

lortnoC  
)%(  

 wartS eciR
)ah/q(dleiY  

lortnoC  33.04  - 76.05  

 5.0 @ B
ah/gk  

44.54  86.21  22.45  
ah/gk 1 @ B  

44.94  06.22  65.95  
 5.1 @ B

ah/gk  98.74  47.81  98.06  
 0.2  @ B

ah/gk  22.84  75.91  1.16 1 
)50.0(.D.C  

48.4  
- 

64.5  
 
 

eciR fo noitartnecnoc no noroB fo tceffE 1.2.4  
                si ecir fo noitartnecnoc no noroB fo tceffe ehT

 ecir fo noitartnecnoc taht dnuof saw tI .3.elbat ni detneserp
rtnoc ot derapmoc sA .mpp 9.01 ot 5.2 morf deirav niarg  eht lo

 eht htiw gnisaerced no saw niarg eciR fo noitartnecnoc
 noroB warts eciR fo esac ni elihw ,esod B dedda ni esaercni
 noroB .)2.giF( .mpp 5.23 ot 9.2 morf degnar noitartnecnoc
 noroB ni esaercni htiw desaercni saw warts ni noitartnecnoc

detroper sa esod   nahK yb la te .)6002( ,.  
 

.ecir fo )mpp( noitartnecnoc no noroB fo tceffE 3 elbaT  
 

    
stnemtaerT  

                 
noitartnecnoC )mpp(  

                                                        
        eciR  

             
niarG  

           
wartS  

lortnoC  5.2  9.2  
 5.0 @ B 9.01  5.6  
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ah/gK  
 1 @ B

ah/gK  
5.01  3.51  

 5.1 @  B
ah/gK  

2.8  8.13  

 2 @ B
ah/gK  

7.9  5.23  

 (  D.C
)50.0  

08.4  40.11  

 
eciR yb ekatpu noroB no noroB fo tceffE 2.2.4  

                 elbat ni detneserp si ecir tcerid yb ekatpu noroB
aht dnuof saw tI .4  derapmoc ssel saw niarg yb ekatpu norob t

 ot tnalp ni htiw norob fo ytilibom ssel gnitacidni warts ot
 era slaerec fo tnemeriuqer noroB sa sniarg ot ro pit gniworg
 83.25 ot 91.01 morf degnar saw niarg yb ekatpu noroB  .wol

.KPN fo esod dednemmocer htiw ah/g   saw ekatpu noroB
 fo noitacilppa ot eud ah/g 94.94 ot desaercni hcihw ah/g 91.01
 noroB .KPN fo esod dednemmocer htiw noroB ah/B gK 5.0
 noroB sa ah/g 83.25 ot desaercni  yltnacifingis saw ekatpu
 osla saw tI.)3.giF(  lortnoc revo ah/gK 1 ot desaercni esod

of  ekatpu noroB ,esod noroB ni esaercni htiw taht dnu
.dleiy ni esaerced ot eud yltsom si hcihw desaerced  

                45.41 morf degnar saw warts ecir yb ekatpu noroB
 ekatpu B tsewoL .stnemtaert tnereffid ot eud ah/g 07.002 ot

 .lortnoc ni saw )ah/g 45.41(  ah/g 60.53 ot desaercni ekatpu B
 fo esod dednemmocer htiw deilppa saw ah/g 5.0 @ B nehw
 fo htworg gnitnemelppus si noitacilppa B gnitacidni KPN
 desaercni saw ekatpu esod B ni esaercni rehtruf htiW  .stnalp

ud eb yam sihT.)3.giF( ah/gK 2 ot pu yltnacifingis  noroB ot e
 B latoT .ytilibom ssel sti rof sevael redlo ni noitalumucca

.esod B ni esaercni htiw desaercni saw ekatpu  
 

.eciR yb )ah/g( ekatpu norob no noroB fo tceffE 4 elbaT  
 ( eciR )firahk  

stnemtaerT  niarG  
)ah/g(  

wartS  
)ah/g(  

 B latoT
 ekatpU

)ah/g(  
ortnoC l 91.01  45.41   

ah/gk 5.0 @ B  
94.94  60.53  55.48  

ah/gk 1 @ B  
83.25  69.09  53.341  

ah/gk 5.1 @ B  
81.93  93.391  59.222  

ah/gk 0.2  @ B  
85.64  07.002  92.742  

)50.0(.D.C  87.51  76.86  - 
 

otamoT fo dleiy revotS dna tiurF no noroB fo tceffE 3.4  
                       dna dleiy tiurf hserf no noroB fo tceffe laudiseR

 hserf otamoT .5 elbat ni detneserp era otamot fo dleiy revots
 suoirav ot eud ah/t 41.22 ot 49.01 morf deirav saw dleiy tiurf
 49.41 saw tolp lortnoc ni deniatbo dleiy otamoT .stnemtaert

ltsom saw hcihw ah/t  KPN fo esod dednemmocer ot eud y
 detceffa yltnacifingis esod norob laudiser ni esaercnI .ylno
 ylevissergorp devresbo saw esaercni ehT .dleiy tiurf otamot
 desaerced dleiy tiurf hcihw retfa tnemtaert ah/B gK 5.1 ot pu

iurf hserf tnacifingis tsehgiH .)1. giF(  saw ah/t 41.22 fo dleiy t
 tnemtaert noroB laudiser gK 5.1 fo noitacilppa eht yb dnuof
 lortnoc revo ah/t 2.7 saw esnopser dleiy ehT .lortnoc revo
 noroB eriuqer otamot ekil elbategeV ecniS .)ah/t 49.41(

ezilitu gnieb si porc tsrif morf noroB dezilitunu ecneh  yb d
 fo dleiy eht taht detroper )6991( ihtapirT dna esoB .otamot
 tiurf eht gnicuder ,sediseb desaercni yltnacifingis otamot
 eud eb thgim htworg tnalp ni tnemevorpmi ehT .gnikcarc
 .ytivitca cilobatem rehto dna citehtnysotohp ni tnemecnahne

R desaercni noroB  evitcudorper ni tnetnoc AND dna AN
 tiurf dna noitaitini dub rewolf eht decnahne hcihw eussit
 ralimiS .otamot fo dleiy eht sesaercni ,tluser a sa gnittes

 ayhtaS ,)5002( ,iramuK yb detroper erew stluser te  la  ,.
 malaS ,)0102( la te buhc dna alolniyO ,)0102( ,.  litaP ,)4002( e

la te .)8002(,.  
                              deirav saw dleiy revotS ro ssamoib otamoT

 dewollof saw dleiy ssamoiB .)5 elbat( ah/t 64.52 ot 4.51 morf
 ssamoib tsewoL .dleiy tiurf otamot fo taht sa dnert ralimis

 deniatbo saw ah/t 4.51 fo dleiy  dleiy ssamoiB .lortnoc ni
 saw tI .norob fo tceffe laudiser ot eud desaercni yltnacifingis
 fo tceffe laudiser ot eud ah/t 31.02 saw dleiy revots taht dnuof
 no ah/t 64.52 ot desaercni dleiy revots saerehw B gK5.0

did ti taht dnoyeB .ah/B gK 5.1 fo B laudiser   yna ecudorp ton
 saw noitcuder dleiy revotS .otamot fo dleiy revots tnacifingis
 gnitacidni ,stnemtaert norob laudiser rehgih ta devresbo

laereC ot deilppa norob fo esod rehgih -  gnipporc elbategeV
.porc dnoces eht ot tifeneb evig yam metsys  

 
o tceffE 5 elbaT otamoT fo dleiy revotS dna tiurF no noroB f  
stnemtaerT   hserF

 tiurF
dleiy  
)ah/t(  

 dleiY
 esnopser

 lortnoc revo
)ah/t(  

 revotS
dleiY  
)ah/t(  

lortnoC  49.41   4.51  

ah/gk 5.0 @ B  
15.71  75.2  31.02  

ah/gk 1 @ B  
80.12  41.6  52.42  

ah/gk 5.1 @ B  41.22  2.7  64.52  
2  @ B ah/gk 0.  

87.81  48.3  22.42  
)50.0(.D.C  

18.1  
- 

07.2  
  

.otamoT fo noitartnecnoc no noroB fo tceffE 4.4  
                      fo noitartnecnoc no noroB fo tceffe laudiser ehT

 noitartnecnoc taht dnuof saw tI .6 elbat ni detneserp si otamoT
rf otamot ni noroB fo  dna mpp 3.51 ot 9.9 morf degnar tiu

 .mpp 2.54 ot 6.42 morf degnar revots fo noitartnecnoc noroB
 ,noroB fo esod ni esaercni eht htiw taht dnuof saw tI
 ot pu sesaercni yltnacifingis tiurf ni noroB fo noitartnecnoc

.ah/B gK 5.1  
 

roB fo tceffe laudiseR 6 elbaT  ni )mpp( noitartnecnoC no no
.otamoT  

 
    

stnemtaerT  
                 

 noitartnecnoC
)mpp(  

                                          
otamoT  
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tiurF  

           
revotS  

       
lortnoC  

9.9  6.42  

         @ B
ah/gK 5.0  

3.01  2.54  

         1 @ B
/gK ah  

1.51  6.24  

         @  B
ah/gK 5.1  

3.51  6.24  

         2 @ B
ah/gK  

3.31  1.14  

           D.C
)50.0 (  

04.3  79.01  

 
 

.otamoT yb ekatpu noroB no noroB laudiser fo tceffE 5.4  
                        yb ekatpu B no norob fo tceffe laudiseR

evotS dna tiurf otamoT  saw tI  .7 elbaT ni detneserp era r
 ot 67.741 neewteb deirav tiurf yb ekatpu noroB taht dnuof
 saw otamoT hguohT .stnemtaert B laudiser ot eud ah/g 07.633
 tcerid naht rehgih hcum saw ekatpu ,noroB laudiser no nworg

w )ah/g( 67.741 ekatpu B tsewoL .ecir porc  lortnoc ni sa
 noroB .deilppa saw KPN fo esod dednemmocer ylno erehw
 ah/B gK 0.1 evoba lortnoc revo desaercni yltnacifingis ekatpu
 ekatpu noroB tnacifingis tsehgiH .tnemtaert noroB laudiser
 5.1 B fo tnemtaert laudiser eht ni deniatbo saw )ah/g 07.633(

ah/gK  gnoma ekatpu B ni ecnereffid tnacifingis saw erehT .
  .)5 giF( stnemtaert eht  

                       hcum saw revots otamot yb ekatpu noroB
 fo noitacolsnart ot eud eb yam ,stiurf yb ekatpu eht naht rehgih

el ro ytilibommi fo esuaceb ssel si stiurf ot noroB  ytilibom ss
 ahniS yb detroper sa stiurf ot smets/sevael morf B fo la te  ,.

 htiw dnert gnisaercni na dewohs ekatpu revewoH .)6002(
 ekatpu noroB revotS .stnemtaert noroB laudiser ni esaercni

.)5.giF( stnemtaert )B on( lortnoc ni ah/g 25.683 saw  
 

noroB 7 elbaT  .revotS dna stiurF otamoT yb ekatpu  
stnemtaerT  )ibaR (otamoT  

ah/g(tiurF
) 

 revotS
)ah/g(  

 B latoT
 ekatpU

)ah/g(  
   lortnoC        

67.741  
  

25.683  
82.435  

ah/gk 5.0 @ B  90.181  64.577  55.659  
ah/gk 1 @ B  91.813  57.239  49.0521  

ah/gk 5.1 @ B  07.633  1.6001
7 31 68.24  

ah/gk 0.2  @ B  
92.552  80.078  73.5211  

)50.0(.D.C  7.95  65.822  - 

 
6.4   fo sretemarap ytilauQ no noroB fo tceffE laudiseR

.otamoT  
       fo ytilauq gnivorpmi ni elor tnatropmi na syalp noroB

 tnatropmi era otamot fo SST ,ssenruos ,sruoloc ehT .otamoT
 ni  tcerid no skrow ynam hguohT .otamot ytilauq gninimreted

 nwonk si elttil tub nwonk si ytilauq otamoT no noroB fo tceffe
 ehT .noroB laudiser yb decneulfni ytilauq otamot tuoba

 dna S.S.T ,dica cibrocsA ,enepocyL ekil sretemarap ytilauq
p era )%( nietorp edurC .8 elbat ni detneser  

 
:enepocyL  

                 enepocyl tnemgip taht )8 elbat( morf dnuof saw tI
 esod gnisaercni eht htiw yltnacifingis desaercni saw tnetnoc
 579.1 ot 350.1 morf deirav tnetnoc enepocyL .noroB fo

ser fo sesod tnereffid htiw plup fo g001/gm  .noroB laudi
 detarecam fo g001/gm 1 350.1 fo tnetnoc enepocyl tsewoL
 saw tnetnoc enepocyl hguohT .tolp lortnoc ni dnuof saw plup
 on tub stnemtaert noroB laudiser ni esaercni ot dnuof
 807.1( tnetnoc enepocyL .devresbo saw esaercni tnacifingis

K/gm 579.1 dna  ta lortnoc revo esaercni yltnacifingis saw )g
 enepocyL .ah/B gK 0.2 dna 5.1 e.i esod noroB laudiser rehgih
 .giF( tnetnoc B htiw detaler ylevitisop saw tnetnoc

 raknahtiaP yb detroper saw sgnidniF ralimiS.)01 .la te  .)4002(  
dicA cibrocsA  

                ocsA nimativ ro dica cibr –  tnatropmi na si C
 .eulav tekram sti ot sesaercni hcihw stiurf otamot fo retemarap
 no tceffe emos evah noroB laudiser no nworg saw otamoT
 ot 35.11 morf degnar tnetnoc dica cibrocsA .dica cibrocsa

ser suoirav ot eud plup fo g001/gm 71.61  noroB laudi
 31.61( tnetnoc dica cibrocsA tsehgiH .)8 elbat( tnemtaert
 noroB laudiser eht htiW .lortnoc ni dnuof saw )g001/gm
 lortnoc revo esaerced tnetnoc dica cibrocsa ,tnemtaert

 .)01. giF( stiurf otamot fo ssenruos gnitacidni  
sdiloS elbuloS latoT  

                 stiurf otamoT fo stnetnoc sdilos elbuloS latoT
 elbat( % 4.6 ot 35.4 morf degnar B laudiser ot eud decudorp
 saw dnert etinifed oN .lortnoc nI % 35.4 saw tnetnoc S.S.T .)8
 SST .stiurf fo SST no noroB fo tceffe laudiser ot eud devresbo

f saw tnetnoc  esod noroB ni esaercni htiw esaercni ot dnuo
 saw %4.6 fo SST tsehgiH .noroB laudiser gK 5.1 ta tpecxe
 ni esaercni hcuS .tnemtaert noroB laudiser gK 2 ta dedrocer
 fo noitaluger ni noroB tnemevlovni ot eud eb yam SST

aercni ot depleh dna ecnalab etardyhobraC  tnetnoc SST es
 malaS ,)4691( iksnzruN dna kaizU( la te  & najahaM ,)0102( ,.

 zaN ,)0002( amrahS la te .)2102( ,.  
 

nietorP edurC  
              deirav stiurf otamot fo tnetnoc nietorP edurC ehT

 noroB laudiser fo esod dedarg ot eud %43.1 ot 99.0 morf
H .)8 elbat(  eht ni deniatbo saw % 43.1 nietorP edurC tsehgi

 evitisop a dah tI .ah/gK 0.2 @ noroB fo tnemtaert laudiser
.)21 .giF( noroB laudiser eht htiw noitaler  

 
.otamoT fo sretemarap ytilauq no noroB fo tceffE  8 elbaT  

tnemtaerT
s 

epocyL
en  

 001/gm(
)g  

ibrocsA
c 

01/gm(  0
)g  

SST  
)%(  

 edurC
 nietorp

)%(  

lortnoC  350.1  71.61  35.4         99.0  
 5.0 @ B

ah/gk  482.1  35.11  76.4  52.1  
 1 @ B

ah/gk  582.1  17.11  05.5  50.1  
 5.1 @ B

ah/gk  807.1  19.21  78.4  41.1  
 0.2  @ B

ah/gk  579.1  31.61  04.6  43.1  
)50.0(.D.C  65.0   62.1   
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.V  E  FO TCEFF B ORO  NO  N P TSO -  TSEVRAH B   LIOS NORO
S SUTAT  

eciR( sporc owt fo tsevrah retfA -  erew selpmas lios )otamoT
  hcihw stneirtun suoirav rof desylana dna dessecorp ,detcelloc

.)9  elbaT( ni detneserp era  
 CE dna  Hp  

                 eud devresbo saw Hp lios ni egnahc oN   suoirav ot
 tsop ni  Hp .sporc owt fo tsevrah retfa sesod B -  slios tsevrah

 noitaler evitisop a saw erehT .)01 elbat( 36.5 ot 41.5 degnar
tsoP ni CE saerehW .)01 .giF( noroB htiw -  lios tsevrah

 yam m/Sd 70.0 fo eulav laitini eht naht ylbaredisnoc desaercni
eb   ibaR gnirud sresilitref/stlas fo tnemevom drawpu ot eud

  .nosaes  
 

nobraC cinagrO  
                wol a morf desaercni lios fo sutats nobrac cinagrO

 dnert etinifed on tub sutats muidem ot )gK/g 2.3( eulav laitini
( noitacilppa B ot suonorhcnys devresbo saw  .)9 elbat

 giF( B laudiser htiw noitaler evitisop ylraenil dah ti revewoH
 MYF ot eud yltsom saw nobrac cinagrO ni esaercni hcuS )8
 eht desiar hcihw seudiser porc dna sporc htob ot deilppa

tsoP fo nobraC cinagrO - .lios tsevrah  
 
  noroB elbuloS retaw toH  

               ni tnetnoc B ni esaercni elbaredisnoc saw erehT
tsop -  3.0 saw B elbulos retaw toh lios laitinI .lios tsevrah

tsop fo tnetnoc noroB .gk/gm -  12.0 morf degnar lios tsevrah
elbat( stnemtaert tnereffid ot eud gk/gm 14.0 ot -  esaerceD .)9

 ni tnetnoc B ni  sutats laitini naht devresbo saw tolp lortnoc
wsH .sporc owt yb B fo ekatpu ot eud eb yam -  lla ni tnetnoc B

.)7giF( .eulav laitini eht evoba erew stnemtaert eht  
sporc owt fo tsevrah retfa sisylanA lioS tsevraH tsoP 9 elbaT  

 
tnemtaerT  Hp  CE  

 Sd(
)m/  

 cinagrO  
nobrac  
)gK/g(  

 retaw toH
 B elbulos

)gk/gm(  
   lortnoC  93.5  42.0  2.6           12.0  

 5.0 @ B
ah/gk  

05.5  12.0  6.6  73.0  
 1 @ B

ah/gk  41.5  03.0  9.7  04.0  
 5.1 @ B

ah/gk  36.5  42.0  1.7  14.0  
 0.2  @ B

ah/gk  54.5  12.0  5.6  74.0  
laitinI  4.5  60.0  2.3  03.0  

.IV  YRAMMUS  DNA  NOISULCNOC  
 lartneC fo kcolb ’E‘ eht ta detcudnoc saw tnemirepxe dleif A

 gnirud ,rawsenabuhB ,T.A.U.O ,noitatS hcraeseR firahK  
 dna 2102  ibaR 2102 -  tceffe laudiser dna tcerid eht yduts ot ,31

 eciR fo dleiy eht gnicnahne ni B fo –  gnipporC otamoT
 htiw metsys .sevitcejbo gniwollof eht  

.1   dleiy warts & niarg no B fo tceffe tcerid eht yduts oT
 fo dleiy ssamoib no tceffe laudiser dna eciR fo

.otamot  
.2   eciR yb ekatpu tneirtun eht yduts oT –  otamoT

.metsys gnipporC  
.3  .tiurf otamoT fo retemarap ytilauq eht yduts oT  
.4   yduts oT tsop eht - .sutats lios tsevrah  

  maol ydnaS ni tuo dial saw tnemirepxe dleif ehT
slositpecnI   ,noitatS hcraeseR lartneC fo kcolb ’E‘ fo

 .rav otamot dna ’atalaL‘ .raV eciR no rawsenabuhB ,T.A.U.O
 desimodnaR ni dengised saw tnemirepxe ehT .’iramuK laktU‘

kcolB   ,0( slevel evif ta noroB erew stnemtaert ehT .ngiseD
 yllatot fo snoitacilper ruof dna )ah/gK 0.2 dna ,5.1 ,0.1 ,5.0

 fo tsevrah retfA .stnemtaert ytnewt firahK   niarg ecir ,porC
 erew selpmas tnalp ehT .dedrocer saw dleiy warts dna

mtaert hcae morf detcelloc  retfA .noitacilper hcae fo tne
 desylana dna detsegid erew selpmas tnalp gnissecorp reporp
 eciR fo tsevrah retfA .erudecorp dradnats eht gniwollof yb
 erew stiurf ehT .porc ibaR sa nworg saw otamoT ,porc

t ,gnikculp lanif retfa ,gnikculp yreve retfa dedrocer  latot eh
 ,tiurF .dedrocer osla saw dleiy ssamoiB .dedrocer saw dleiy
 reporp retfA .detcelloc erew selpmas lios dna tnalp
 desylana erew selpmas tnalp dna lios eht ,gnissecorp
 ni detacidni saw hcihw ,erudecorp dradnats eht gniwollof

oT .sdohteM dna slairetaM  tiurf rof desylana erew stiurf otam
 eht morf detluser sgnidnif tneliS ehT .yduts ytilauq

.rednu sa nevig era seiduts latnemirepxe  
          deniatbo saw ah/q 44.94 fo dleiy niarg ecir tsehgiH

 eht htiw ah/B gK 0.1 @   deilppa saw noroB nehw
 esod dednemmocer  revo esaercni %6.22 e.i rezilitref KPN fo

 .)noitazilitref KPN sa( lortnoc  
         saw ti ,otamot no noroB fo tceffe laudiser no saerehW

 eht ni deniatbo saw ah/t 41.22 fo dleiy tiurf eht taht dnuof
 eht htiw ah/B gK 5.1 @ noroB gniviecer tnemtaert

dnemmocer  %84 saw esaercni ehT .rezilitref KPN fo esod de
.noitazilitref KPN ylno revo  

 .ah/g 83.25 ot 91.01 morf deirav niarg ecir yb ekatpu noroB
 fo tnemtaert eht ni dnuof saw )ah/g 83.25( ekatpu rehgiH

.rezilitref fo esod dednemmocer htiw ah/gK 0.1 @ noroB  
           gnisaercni ni saw revotS/wartS yb ekatpu ,ylralimiS

 yb ekatpu latot ehT .noroB fo esod gnisaercni eht htiw dnert
.esod noroB ni esaercni eht htiw dnert gnisaercni ni saw eciR  

           tiurf otamoT yb )ah/g 07.633( ekat pu noroB rehgiH
t ni deniatbo saw  ah/gK 5.1 @ noroB gniviecer tnemtaert eh

 latot ,revewoH .rezilitref KPN fo esod dednemmocer htiw
 5.1 @ deilppa noroB ot pu desaercni saw noroB fo ekatpu

.ah/gK  
           gnisaercni yb decnahne saw enepocyL fo ytilauq ehT

hT .)g001/gm579.1( tnetnoc enepocyL  %78 saw esaercni e
 saw tnetnoc enepocyl taht dnuof saw tI .lortnoc revo

.norob fo sesod gnisaercni eht htiw detalerroc ylevitisop  
            lortnoc revo desaerced saw tnetnoc dica cibrocsA ehT

tnetnoc dica cibrocsA .tiurf otamot fo ssenruos eht gnitacidni  
 fo sesod gnisaercni htiw detalerroc ylevitisop saw otamot fo

.norob  
             desaercni erew tnetnoc nietorp edurC dna SST ehT

 dna S.S.T ,noroB fo esod gnisaercni eht htiw lortnoc revo
 evitisop dewohs osla otamot fo tnetnoc nietorp edurC

tiw noitalerroc .norob fo esod gnisaercni h  

NOISULCNOC  MORF  EHT  SGNIDNIF  
 ecir fo dleiy eht desaercni ah/gK 0.1 @ noroB fo noitacilppA

 ni firahK  .FDR eht htiw nosaes  
 

 noroB fo tnemtaert eht ni saw ecir yb noroB fo ekatpu tsehgiH
.FDR eht htiw ah/B gK 0.1 @ noitacilppa  

 
ehT   eht htiw yltnacifingis devorpmi saw tiurf eht fo ytilauq

aercni .lortnoc revo noroB fo esod gnis  
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0
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01
51
02
52
03
53
04
54
05

0B 5.0B 0.1B 5.1B 0.2B

dl
ei

Y
 

)ah/gK( noroB fo sesoD  

)ah/q ( dleiy eciR

)ah/t(dleiy otamoT

 
 fo dleiy eht no noroB fo sesod tnereffid fo tceffE   1.giF

eciR - .metsys gnipporc otamoT  
 

0

5

01

51

02

52

03

53

0B 5.0B 0.1B 5.1B 0.2B

)
m

p
p( 

n
oitart

n
ec

n
o

C
 

)ah/gK( noroB fo sesoD  

)mpp( noitartnecnoc niarG

)mpp( noitartnecnoc wartS

 
 niarg eciR no noroB fo sesod tnereffid fo tceffE   2 .giF

arts dna noitartnecnoc w  
 

0

05

001

051

002

052

0B 5.0B 0.1B 5.1B 0.2B

)ah/g( ekatp
U

 

)ah/gK( noroB fo sesoD  

)ah/g( ekatpu niarG

)ah/g( ekatpu wartS

 
 eciR ni ekatpu noroB no noroB fo sesoD fo tceffE 3. giF

.warts dna niarg  
 

 
 revots dna tiurf no noroB fo sesod tnereffid fo tceffE 4 giF

.otamot fo noitartnecnoc  

 
 ekatpu revotS dna tiurF no noroB fo sesod fo tceffE 5 giF

otamoT ni  
 

273.5 + x50.0 = y  
8740.0 = ²R  

1.5

2.5

3.5

4.5

5.5

6.5

7.5

0 5.0 1 5.1 2 5.2

H
p

 

)ah/gK( noroB fo sesoD  

Hp

)Hp( raeniL

 
iF  fo Hp dna noroB fo sesod neewteb noitalerroC .6g

tsoP - .lios tsevraH  
 

62.0 + x211.0 = y  
5328.0 = ²R  

0

1.0

2.0

3.0

4.0

5.0

6.0

0 5.0 1 5.1 2 5.2

)g
K/g

m( 
BS

H
 

)ah/gK( noroB fo sesoD  

BSH

)BSH( raeniL

 
SWH dna noroB fo sesod neewteb noitalerroC 7 .giF -  ni B

tsoP - .lios tsevraH  
 

466.0 + x220.0 = y
R2 3860.0 = 

0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

0 5.0 1 5.1 2 5.2

)ah/gK( noroB fo sesoD

)
%( nobraC cinagr

O

)%( nobraC cinagrO

nobraC cinagrO( raeniL
))%(

 
 cinagro dna noroB fo sesod neewteb noitalerroC 8 giF

tsoP ni tnetnoc nobraC - .lios tsevrah  
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talerroC  .9 giF  fo CE dna noroB fo sesod neewteb noi

tsoP - .lios tsevrah  
 

4700.1 + x6354.0 = y  
5829.0 = ²R  

0

5.0

1

5.1

2

5.2

0 5.0 1 5.1 2 5.2

)g001/g
m( enepocyL

 

)ah/gK( noroB fo sesoD  

)g001/gm( enepocyL

 
 enepocyL dna noroB fo sesod neewteb noitalerroC 01 giF

.otamoT fo tnetnoc  
 

 
 cibrocsA dna noroB fo sesod neewteb noitalerroC .01giF

otamoT fo  tnetnoc dica  
 

 
oB fo sesod neewteb noitalerroC 11 giF  fo S.S.T dna nor

.otamot  

 
 edurC dna noroB fo sesod neewteb noitalerroC 21 giF

otamot fo tnetnoc nietorp  

TNEMEGDELWONKCA  
 ruo ,sdneirf ruo morf pleh tcerid eht degdelwonkca eW
 rof ythgimla erofeb daeh ruo wob yllanif dna snosrep etutitsnI

raeser siht gnikam .luftiurf hc  
 

SECNEREFER  
]1[   .M dna nannaH .A ,hallutamhaR ,ahjnaR .M .A ,zaiN dibA

 yb detceffa sa slios fo sutats noroB.)7002( saqaW
scitsretcarahc lios tnereffid - OCaC ,Hp 3  rettam cinagro ,

 .stnetnoc yalc dna icS .irgA .J .kaP .)3(44 .loV ,.  
]2[  oroB .3002 .NOIBLA  .norob etaso atem dna noitirtun n

 ® etasolateM ,NOIBLA sweN .irtuN tnalP 1 :)1( 4 . - .4  
]3[  neB nolA -  erusopxe railof fo noitubirtnoc ehT  )7002( laG

 .yticixot noroB ot noitirtuN tnalP fo lanruoJ  ,
5071:03 - .6171  

]4[   tceffE .)5002( P.V ,imasiaruD dna E , sehgraV einnA  fo
 fo ytilibaliava dna ekatpu ,dleiy          no cniz dna norob

.rewolfiluac no stneirtunorcim  J .cirgA sardaM  29 .
01( -  816 :)21 – .826  

]5[   ,hallU nashE ,rihaT dammahuM ,demhA siawA
 ,buyA dammahuM ,meeaN dammahuM

beesaH - ru - o tceffE )2102( ahlaT dammahuM ,namheR  f
 ytilauq dna dleiy no noitacilppa railof noroB dna nociliS

 .ecir fo icS .coS efiL.J .kaP 161 :)2( 01 , - 561  
]6[   anatluS dna ramuk nayaraN redkulaT ,M ,niassoH raetkaB

 noitacilppa oM dna norob ,cniz fo tceffE .)1002( demhA
RRB yb ekatpu negortin dna dleiy eht no .03 nahD I  enilnO

ecneicS lacigoloiB fo .J  896 :)8(1 - .007  
]7[   ,aravalappajjA ,M.R ,inamasoH ,litaP.C irawsejarvasaB

 )8002( C.K ,dnukkU dna P.R ,ahtimS H.B ,kiaN ,S.P
 dna htworg no tneirtunorcim fo noitacilppa railof fo tceffE

 .otamot fo stnenopmoc dleiy atanraK icS .cirgA .J ak  ,.
824( :)3(12 - .)034  

]8[   dna slios ni noitanimreted noroB )9391( hguorT dna regreB
 .dnI stnalp dE lanA .mehC .gnE 045:11 - .545  

]9[   hcalF .K dna nameloC .T .N ,egaP .L .A ,.T .F ,mahgniB
 slios detceles fo scitsiretcarahc noitprosda noroB .1791

eM morf  .iiawaH dna ocix J .mA .coS .icS lioS  :53 .
645 - .055  

]01[   .R dna ,sedaohR .D .J ,gnortS .E .J ,.T .F ,mahgniB
saaM eht fo noitacilppa nA .5891.nereK -  ytinilas namffoH

 .yticixot norob rof ledom esnopser J .mA .coS .icS lioS  :94.
276 -  .476  

]11[  isylanA noroB .8991 .xaroB  :nI .retaw dna tnalp ,lios ni s
erutlucirga ni noroB  ,notniggiW ,uaeruB tneirtunorciM.

PH strreH ,gnirT -  .KU ,DE6 32 84 .oN .lluB emoR ,  .
erutlucirga/moc.xarob.www 3 :81 . - .5  

]21[   ,htworg no   fo tceffE .)6991( K.S ,ihtapirT dna S.U ,esoB
tamot fo ytilauq dna dleiy .P.M ni ybuR asuP .vC o  
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]31[  etaR .6002 .nereK .R dna .G ,ranummoC -  norob detimil
 .Hp noitulos dna erutxet liosfo tceffe eht :slios ni tropsnart

J .mA .coS .icS lioS 288 :07 . - .298  
]41[   tneisnart fo tceffE .7002 .nereK .R dna .G ,ranummoC

tropsnart norob no noitagirri   .sliosni J .mA .coS .icS lioS  .
 603 :)2(17 - .313  

]51[   yb noitprosda noroB .8002 .nereK .R dna .G ,ranummoC
 detaert morf rettam cinagrodevlossid yb detceffa sa slios

 .tneulffe egawes J .mA .coS .icS lioS  294 :)2(27 . - .994  
]61[  irbiliuqE .5002 .nereK .R ,.G ,ranummoC  dna mu

non -  .lios ni norob fo tropsnart muirbiliuqe  .coS .icS lioS
J .mA 113 :96 . - .713  

]71[   dna kcingneL .L .nosleN .V.P ,srednaS .C.D ,.M .J ,sivaD
 ,dleiy ,htworg sevorpmi noroB .)3002( .yrrepS .J.W

 .otamot fo tnetnoc tneirtun dna ytilauq  .remA .J
icS.troH.coS  144 )3( 821 - 644  

]81[   .nilessoG .A dna ,soluopodapaP .P.A ,.M ,siaroD
 no tnemeganam ytivitcudnoc cirtcele fo ecneulfnI.)1002(

 .ytilauq tiurf dna dleiy otamot esuoh neerg cimonorgA  
763:12 - .383  

]91[   stceffE .)4002( .eejrettahC.C dna amitarP.S ,.K.B ,ebuD
z dna norob fo otamot fo ytilauq dna dleiy no cni  naidnI .

.troH.J  95 :)1 (06 - .36  
]02[   sti dna noroB  fo noitubirtsiD .)5002( alolniyO.Y.E

 .seiteirav otamot owt fo strap tnalp eht ni ekatpu  mehC
lanruoJ ssalC 77( 2 emuloV , - )08  

]12[  noroB .)2891( .ronnoC'O .A .G dna .A .M ,idihsarlE  
 .slios ni noitprosed dna noitpros J .mA .coS .icS lioS  :64 .

72 - .13  
]22[   slios larutlucirga yb norob fo noitneteR .7891 .J .L ,snavE

 .oiratnO morf icS lioS .J naidanaC 33 :76 . - .24  
]32[   htworG )7991( .A.C ,senoJ ,.C.V ,ragilaB ,.K.N ,airegaF

 fo noitirtuN lareniM dna  lecraM ;dE dn2 ;sporC dleiF
 :rekkeD sweN rezilitreF .kroY weN  71 :13 - .72  

]42[   .tatS OAF )7002( OAF 5002 noitcudorp eroC  elbaliavA .
xpsA .tluafed/043 etils/gro.oaf.tatsdoof//ptth emil ro  

]52[   cniz dna norob fo tceffe ehT .)1102( .ferA dihsraF
artnecnoc no noitacilppa  ,negortin fo ekatpu dna noit

 .niarg nroc ni muissatop dna suorohpsohp  lanruoJ naidnI
ygolonhceT dna ecneicS fo 587 :7 .oN 4 .loV , - .197  

]62[   yticixot dna ,ycneiciffus ,ycneicifeD .)3991( .C .U ,atpuG
.sporc ni norob fo slevel  nI   porc ni elor sti dna norob

udorp 731 .atpuG .C.U .dE .noitc -  .541 notaR acoB  ,
.sserP CRC:LF  

]72[   ,norob fo tceffe ehT .)4002( .ppanS .S.S dna S.J ,gnauH
 ytilauq a ,kcehc redluohs no erutsiom ecafrus dna muiclaC

 .otamot tekram hserf ni tcefed icS .troH .coS .remA .J  921 .
995 :)4( - .706  

]82[  F ,niassuH  dna gnirotinom ytilitref lioS .)6002( .
ecir ni tnemeganam -  .metsys taehw  fo 6002 ,tropeR laniF

 .seR secruoseR dnaL .jorP .margorP segakniL .cirgA eht
margorP  ,dabamalsI ,ertneC .seR .cirgA lanoitaN .

21.natsikaP - 82  
]92[  treF lioS .)3002( M ,nisaY dna .F ,niassuH  ytili

 tnemeganaM dna gnirotinoM  nI eciR - metsyS taehw  .,
tropeR launnA 1 :pp dabamalsI ,CRAN ,PRRL , - 41  

]03[   dna namhaR .M .M.K.G ,malsI.;S.M ,malsI
 yradnoces emos fo tceffE )0102( yruhdwohC.H.A.A.M
 no stnemdnema cinagro htiw gnola stneirtun orcim dna

namA.T .tnI .  dorP porC .niatsuS .J .)4( 5 .  
]13[   ,nomem fusuoy dammhuM ,hahs demha diavaJ

 dna lais ila zaiN ,raped niddumaziN ,malsa dammhuM
 ,.ziv seiteirav ecir owt fo esnopseR .)1102( nahk zevrap

oobhsuhk -  .norob fo slevel tnereffid ot kahem dna 59  .kaP
toB .J 201 :)2(34 ,. 1- .1301  

]23[   )5002( D ,aneJ tcejorp ralunarg fo topeR ssergorP  ,
1 :pp RSBB ,TAUO - .56  

]33[   nesneJ elreM dna ,atobuK ireihC , ireihC ,kcuB.S nnajoJ
dim fo tceffE )8002( -  lacirtcele hgih fo noitcuder yad

 fo ytilauq dna dleiy eht no tnemtaert ytivitcudnoc
rehc esuohneerg  .otamot yr ygolonhceT troH  :

yluJ -  )3( 81 rebmetpeS  
]43[   dna gnittew fo tceffE .1891 .tsaG .G .R dna .R ,nereK

 noitprosda norob no ,snoitac elbaegnahcxe dna ,gniyrd
 .etinolliromtnom yb esaeler dna J .mA .coS .icS lioS  .

874:54 - .284  
]53[  991,.L.D .skrapS dna ,.R ,nereK  cinoi dna Hp fo tceffE .a4

etillyhporyp yb noitprosda norob no htgnerts  .icS lioS .
.J .mA .coS  5901 :85 - .0011  

]63[   azaR ilA ;niasuH rebkA ,inamruG ;alluhtamhaR ,nahK
 fo tceffE .)6002( aiZ firahS dammahuM dna inamruG

r taehw rednu dleiy ecir no noitacilppa noroB  .metsys eci
ygoloiB & erutlucirgA fo .J lanoitanretnI  508 :)6(8 - .808  

]73[   noroB .8491 E ,gourT dna  C .J ,regreB ,.J ,atobuK
 .slios ni tnemevom .corP.mA .coS .icS lioS  031 :31 - .431  

]83[   no syarps tneirtunorcim fo tceffE )5002( S, iramuK
fo ytilauq dna dleiy ,htworg   cS.M .otamot ni dees dna tiurf

 fo .vinU ramraP ,s .Y .rD ,sporc elbategeV fo sisehT .
.221.p.naloS ,ivuaN ,yrtseroF & erutlucitroH  

]93[   .)1102( .nidduyhoM ramaQ dna ,ilA qathsuM ,ilA taqaiL
 dees no norob dna cniz fo noitacilppa railof fo tceffE

na dleiy nottoc nottoc ni scimonoce d -  gnipporc taehw
 .nrettap seR .cirgA.J 371 :)2(94 ,1102 ,. - .081  

]04[   fo tceffE .)0002( C.R amrahS dna C.V.B ,najahaM
erp -  no noroB dna srotaluger htworg fo noitacilppa tsevrah

oisyhp -  .hcaep fo efil flehs dna scitsretcarahc lacimehc
J anayraH 1(92.icS.itroH. - 14 :)2 - .34  

]14[   rezilitreF .3002 T.D ,nnamretseW dna M .J ,netraM
 :nL .seicneicifed tneirtunorcim gnitcerroc rof noitacilppa

 (late .J.J,trevtrom sdE  ,) erutlucirgA ni tneirtunorciM  ,
 .pp ,IW ,nosidaM ,ASSS .4.on seires kooB ,ASSS

945 - e.295  
]24[  devtroM 9991 .telloF .H .R dna yhpruM .S .L ,.J .J ,t  .

noitacilppA dna ygolonhceT rezilitreF  retsieM .
54.oihO ,ybhguolliW ,gnihsilbuP - .251  

]34[   okihustaT dna 2onamA asihakaT ,.M namhaR roitoM
 yrevocer dna ycneiciffe esu negortiN .)9002(.awiarihS

rednu rezilitref N morf  ecir -  .smetsys gnipporc desab
ecneicS porC fo lanruoJ nailartsuA  633:)6(3 - 153  

]44[   ,rihsaB zaiF ,dazhehS fisA dammahuM ,firA dammahuM
 labqI rawanuM dna nisaYmaluhG ,meensaT dammahuM
 no stceffe enotorcim dna cniz ,noroB )2102(

eiy dna stnetnoc llyhporolhc,htworg  ecir ni setubirtta dl
( avitas azyrO   .ravitluc ).L  fo lanruoJnacirfA

ygolonhcetoiB  15801 .pp ,)84(11 .loV - 85801  
]54[   ,I.C haizuaF ,M.Y finahK ,ikraS meelaS dammahuM

 evitarapmoC .)3102( B zeefaH dna W.AirusmaS
 sa etarobatnep muidos dna etinameloc fo noitaulave

oB  .lios suoeraclac dedoolf ni nworg ecir rof secruos nor
hcraeseR erutlucirgA elbaniatsuS .2 oN ,2 .loV ;  

]64[   dna ruoprazA miharbE ,nahsoR nadammahoM resaN
 negortin tnereffid fo tceffe ydutS )1102( .idaroM laraM

iy dna dleiy no setar rezilitref stneirtunorcim dna  dle
 .ecir fo stnenopmoc lanruoj ecneicS deilppA dlroW   :)3(31

914 -  .324  
]74[   dna ruoprazA miharbE ,nahsoR naidammahoM resaN

 negortiN tnereffid fo stceffe ydutS )1102( idaroM laraM
 dleiy dna dleiy no setar srezilitref stneirtunorcim dna

 .ecir fo stnenopmoc dlroW   lanruoJ secneics deilppA  )31(
914:)3( - .324  

]84[  0102 (draoB larutlucitroH lanoitaN -  fo rotceriD )11
.ahsidO fo .tvoG erutlucitroh  

]94[   detagirri fo esnopseR.)4002( .V ,ebuhC dna E ,alolniyO
 nairegiN .ytilauq dna dleiy sti rezilitref noroB ot otamot

ecneics lios fo.J  35 :5 .seR .norivne & - .16  
]05[   raknahtiaP la te  64 : )1( 41 sporc & slios .J )4002( - .94  
]15[   .M .H dna niassoH .A .M ,dihsaR ;.H .M ,A .M ,sudduQ

 dleiy dna dleiy no norob dna cniz fo tceffE )1102( .resaN
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 revir segnag wol ni naebgnum fo sretcarahc gnitubirtnoc
doolF   .hsedalgnaB ,rupiradaM ta lios nialp  .J hsedalgnaB

seR .lirgA 57 :)1(63 . - .1102 hcram ,58  
]25[   no noitproS noroB .)9002(ranummoC .G dna nereK .R

 .tceffE Hp :rettaM cinagrO devlossiD retawetsaW  lioS
 lanruoJ naciremA fo yteicos eneics  .p ,6.oN.37 .loV

1202 - .5202  
]35[   ludbA ,dammahuM rehS ,zaN mazzauM bihoM ajaR

 eht no norob fo stceffE )2102( ibiB adiraF ,dimaH
 .otamot fo gniturf dna gnirewolf cirgA .J dahraS  ,82. loV .

.1.oN  
]45[   fo tnemeganam dna tnemhsilbatsE .)5002( .A ,dihsaR

tsikaP fo slios ni seicneicifed tneirtunorcim  .weiver A :na
norivnE lioS 1 :)1( 42 . -  .22  

]55[   ekatpu norob ni noitairav cipytonyG .)6002( .A ,dihsaR
 .taehw dna ecir ni noitazilitu dna nI  ,.E.H ,hcabdloG :

 ,.M ,reillehT ,.H.P ,nworB ,.A.M ,remmiW ,.B ,mesakreR
 ,.W.R,lleB noroB laminA dna tnalP fo stcepsA llA  

noitirtuN  .pp ,srehsilbuP cimedacA munelP dna rewulK .
503 – .013  

]65[   .hallU .R dna demhA .Z ,ilA .A.M ,nisaY .M ,.A ,dihsaR
 ecir suoeraclac ni ycneicifed norob gnimrala nA .)7002(
 gnikooc dna dleiy sevorpmi esu norob :natsikaP fo slios

 .ytilauq nI  :  ni secnavdA  noroB laminA dna tnalP
noitirtuN  uX .F . la te (. .sde  .rehsilbuP regnirpS .)

301.pp - .611  
]75[   lahoS dammahuM ,inamru azaR ilA ,nahk hallutamheR

dU alaJ ,nahK -  )1102( .inamruG niassuH rebkA dna nid
 noroB fo tceffE evitalumuC dna tceriD ,laudiseR

taehw no noitacilppa  ecir rednu dleiy ecir dna -  taehw
 .metsys cirgA .J dahraS  912 :)2(72. - .322  

]85[   .P .D dna nollihC .F .M ,ziuR .F .A ,.P .M ,zeugirdoR
1002 .ociR  yb norob fo noitanimile eht ni Hp fo ecneulfnI .

noitanilaseD .sisomso esrever fo snaem 241 :041 .  
]95[  S dna .M .A ,malaS  fo ecneulfnI .)8891( .S ,nainamarbu

 dna dleiY eht no noitcaretnI rieht dna negortiN ,cniZ
( eciR ”02RI“ fo ekatpU tneirtuN  avitas azyrO  ni ).L

 .snosaeS tnereffiD  ,.icS .cirgA .J .naidnI 091 :85 - .391  
]06[   A.M ,namhaR.;A.M ,mihaR.;A.M ,euqiddiS.;A.M ,malaS

foG dna  )1102( A.M ,raf  decneulfni sa otamot fo ytilauQ
 fo sesod tnereffid fo ecneserp ni cniZ dna noroB yb

gnudwoc . 
]16[   .oireS.F dna ,asrevnoC.G ,erotnaC .V ,.P ,airamatnaS

 ,esu retaw no level ytinilas thgin fo tceffE .)4002(
tilauq dna dleiy ,sesnopser lacigoloisyhP  yrrehc fo y

 .otamot lonhcetoiB .icS .troH .J 95:97. - .66  
]26[   fo esnopser porC .)3002( ardneruS ,hgniS dna K A rakraS

 .aidnI fo slios cidica ni tneirtun orcim dna yradnoces
sweN resilitreF 74:84 . - 45  

]36[   .dna ,.P.P nardnehaM  ;S ; inaM ; S ,ayhtaS
( K ,navlesihzomlurA  norob fo noitacilppa fo  tceffE )0102

 1 MKP fo dleiy tiurf dna ,ytilauq ,htworg no
.otamot seR cirgA .J naidnI 472:)4(44 ,. - .082  

]46[   tnacifingiS .)0102( arawijuF uroT dna ihcugarU iepmihS
 fo htworg laitini ot sdees ni derots norob fo noitubirtnoc

 .gnildees ecir  IOD lios tnalP  s/7001 .01
40111 - 010 - 4160 - .9  

]56[   dna K manA ,UK dammahA ,KN redlaH ,AM ykiddiS
 B dna nZ ot lajnirb fo esnopseR.7002 .M nidduifaR

 .noitazilitref  elbaniatsus fo lanruoJ lanoitanretnI
hceT larutlucirgA 04 :)3( 3 . - 54  

]66[  irtunorciM .)0991 (.M ,aapnalliS  eht ta tnemssessa tne
 .yduts lanoitanretni na :level yrtnuoc nitelluB slioS OAF  

.ylatI ,emoR ,OAF ,36 .oN  
]76[   eejrettahC.C dna V.M ,hgniS ;K.B ,ebuD ; amitarP ,ahniS

 lacimehcoib ,dleiy no sserts norob fo tceffE )6002(
 .otamot fo ytilauq dna sretemarap J naidnI troH.  .

93 :6002 hcraM,)1(36 - 34  

]86[   noroB fo tceffe ehT.)4002( .kcirbmoC .J.J dna .N .J ,timS
 ytilauq dna noitcudorp tiurf no snoitulos tneirtun ni slevel

 .seotamot esuoh neerg fo lioS tnalP .J .rfA .S  12 .
881:)3( - 191  

]96[  n noroB fo tceffE )2102( redyH qaithsI deyS  no noitirtu
 .slios cidos enilas rednu dleiy yddap  .cirgA .J natsikaP

seR .4 .oN 52 .loV .  
]07[   ,malA dna M.M ,namhaR ;R.M ,malsI ;K.M ,niddU

 deilppus noroB ,cniZ ,ruhpluS fo stceffE .)2002( K.M.S
 dnaltew ot erunam yrtluop dna srezilitref lacimehc morf

B .vC(ecir  .)03 nahD IRR  lacigoloib fo lanruoj enilnO
secneics  561 :)3( 2 - .761  

]17[   )4691( iksnzruN dna A ,kiazU .tsbA .troH  .581 : 73  
]27[   fo noitirtun noroB )8002( wehtaM ahsU dna ansloyJ.K.V

( otamot mutnelucse nocisrepocyL   etiretal ni nworg ).L
 .alareK htuos fo lios lanruoJ  erutlucirgA laciporT fo   64

1( - 37 :)2 - .57  
]37[   fo noitirtun noroB )8002( wehtaM ahsU dna ansloyJ.K.V

( otamot mutnelucse nocisrepocyL   etiretal ni nworg ).L
 .alareK htuos fo lios erutlucirgA laciporT fo lanruoJ   64

1( - 37 :)2 - .57  
]47[  H .A.H.M ,ramO deyS .R.S ,weiL .A.Y  laniaZ .A.M ,insu

 fo stceffE )0102( halludbA.P.A.N dna nidibA
 912 RM fo noitcudorp eht no srezilitref tneirtunorcim

( neciR avitas azyrO   .).L  lioS fo lanruoJ naisyalaM
ecneicS  17 :41 .loV  


