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NOITCUDORTNI   

( aepnoegiP  najac sunajaC slliM ).L( eht gnoma si )   emugel niarg rojam

 sporc  dlrow eht fo  dna laciport eht ni snoiger laciportbus .  yramirP o ertnec  f

 noitacifisrevid dna nigiro fo  p I sa deredisnoc si aepnoegi  ,neseaM red naV( aidn

.)0991  )22=x2=n2( diolpid si seiceps ehT si aepnoegiP .   ylediw ,ydrah a

rd dna detpada hgih a htiw porc tnarelot thguo  79( noitairav laropmet -  )syad 992

rg rof tI .ytirutam nia   nac detavitluc eb   dna stnemnorivne fo egnar ediw a ni

smetsys gnipporc tnereffid  esuaceb  fo  t stiart eseh  .  aepnoegiP ot gnoleb  

eht fo rebmem lainnerep   ,)eaecabaF( easonimugeL ylimaf  :ylimaf buS

 ,eaecanoilipaP  :ebirT  ,eaeloesahP buS   :ebir  ,eanajaC  :seicepS ,sunajaC :suneG

 .najac suneg eht deifissalc )9781( rekooH   sunajaC  ,seiceps elgnis a otni

sucidni sunajaC  ,saerehw , )3881( relluF dna eihtuD   ,seiceps owt detroper

 suovalf sunajaC  dna  rolocib sunajaC  suneg eht rednu sunajaC   dellac erew dna

 sa  ’rut‘ ’rahra‘ dna  ylevitcepser . 

fo noitavitluc ehT   ihsoJ( kcab sraey 0004 ~ detroper saw aepnoegip  te

 ,.la  .)1002 fo ecnadnuba eht no desaB   lacol ni ytilibairav citeneg larutan

 msalpmreg  dna rebmun tsav ni ecneserp   si aisA ,sevitaler dliw suoremun fo

deredisnoc ylekil tsom  nigiro fo ertnec  , aisA morf neht dna   tsaE ot dellevart ti

 acirfA .tnenitnoc naciremA eht ot edart evals eht fo snaem yb   suneg ehT

 sunajaC seiceps 23 sesirpmoc  ,  hcihw fo seiceps 81   ;aisA ni detubirtsid era

 ailartsuA  51 sah na ,eseht fO .acirfA tseW ni eno d   najac sunajaC  ylno eht si

 dna seiceps detacitsemod  suilofinajac sunajaC  tsom eht eb ot desoppus si

 .aepnoegip fo rotinegorp elbaborp  ,sediseB  eseht  nevele  areneg detaler

 gnidulcni amesoirE ,aisohcnyhR  , aignimelF ,airabnuD  dna , xylacaraP   evah

 ,ebirtbus eht ni debircsed neeb  eaninajaC V( .)0991 ,neseaM red na  

23.5 no detavitluc si aepnoegip ,yllabolG   launna na htiw ah m

tm 42.4 fo noitcudorp T . dlrow eht ni yrtnuoc gniworg aepnoegip tsegral eh   si



2 
 

aidnI  , ,)ah m 09.0( ramnayM yb dewollof  laM wa  02.0( ainaznaT ,)ah m 32.0( i

,aidnI nI .)ah m 80.0( ayneK dna )ah m   95.44 fo aera na ni nworg si aep noegip

 cal  fo noitcudorp a htiw seratceh 9102 IOG( snot cal 08.14  .) N  tnec rep 29 ylrae

 latot eht fo aepnoegip  dlrow eht ni noitcudorp  nI yb detubirtnoc si bus naid -

enola tnenitnoc  sdael aidnI .  aera ni htob  eht ni aepnoegip fo noitcudorp dna

I .dlrow  4.267( egareva dlrow eht naht )ah/gk 376( rewol si ytivitcudorp st

.)5102 TATSOAF( )ah/gk  ,aidnI nI   fo setats eht ni nworg ylediw si aepnoegip

m 81.1( arthsarahaM  akatanraK ,)ah   ,)ah m 35.0( hsedarP ayhdaM ,)ah m86.0(

hsedarP rattU ,)ah m 74.0( hsedarP arhdnA   m 22.0( tarajuG dna )ah m 13.0(

 .)ah udorp dna noitcudorp ,aera ehT 7102 gnirud aepnoegip fo ytivitc -  erew 81

cal 08.14 ,ah cal 95.44  t 397 dna sno  ylevitcepser ,ah/gk  )9102 IOG(  a gniwohs ,

.sedaced wef tsal eht revo ytivitcudorp ni dnert noitangats  

I aidnI n  noitcudorp dna aera latot eht fo %07 tuoba   aepnoegip fo  ylno si

eseht morf   )2102 ,OAF( setats xis  gnitacidni  rof epocs  rehtruf gnivorpmi  

citeneg  laitnetop   .tnemecnahne dleiy rof kcaL  fo   ,seiteirav roirepus yllaciteneg

yrdnabsuh porc roop  citoib lareves ot erusopxe dna   )stsep tcesni dna sesaesid(

 ylevitaler ot dael sah sesserts )gniggol retaw dna ytinilas ,thguord( citoiba dna

sdleiy porc wol   yenhsraV( la te )0102 ,. .        

 eht rep sA  )RMCI( hcraeseR lacideM fo licnuoC naidnI  eht  mumitpo

 tnemeriuqer seslup atipac rep  rep   g 401 si htlaeh lamron niatniam ot yad

 ,revewoH .)1102 ,suomynonA(  ytitnauq eht aidnI fo elpoep eht ot elbaliava   si

 neve ton flah  .  ydaerla si yrtnuoc ruo ni nietorp fo ytilibaliava atipac rep ehT

eno -  tnemeriuqer lamron sti fo driht  luaP(  ,.la te  si noitcudorp eht fi dna )1102

level mumitpo na ot esaercni ton lliw ti ,   rehtruf  esaercni  melborp noitirtunlam

 .ytinummoc roop eht gnoma B  porc eht fo ytivitcudorp ro aera eht gnisaercni y

t  sih  melborp detaivella eb dluoc i , udorp eht ecnahne ot tnatropmi si t  yb ytivitc

 eht ni esaercni latnoziroh fo seitinutroppo eht esuaceb nigram tnacifingis a

detimil era saera detavitluc . 
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P  sdo  aepnoegip fo v neerg sa demusnoc era elbatege  seirtnuoc ynam ni  .

sdees yrD   aepnoegiP .lahd tilps sa demusnoc era  neerg dna elbatalap era swarts

si ti ,redoof sa desu nac sevael   osla u elttac hclim rof noitar sa des P  .  aepnoegi

 skcits  hctaht sa hcus sesoprup suoirav rof desu era gnikam teksab dna I . su st  e

yltnecer desaercni sah porc reddof a sa  . f dna deeS 02 ,xorppa sniatnoc reddo -

i ni hcir era sdeeS .nietorp %22  ,enidoi ,nor  ekil sdica onima laitnesse dna

enitsyc ,enicyl  a dna aepnoegiP .eninigr   cirehpsomta gnixif fo elbapac si tnalp

negortin  ybereht dna suonimugel a gnieb  elbapac  gnirotser fo  tol   ni negortin fo

 a si aepnoegiP .lios eht ulav a sa dezingocer llew  yrateid fo ecruos elba

;snietorp   sti ot noitidda ni  ,eulav lanoitirtun i  fo ytreporp euqinu a sah osla t

noitaxif negortin lacigoloib  r dna gnivorpmi ybereht ytilitref lios gnirotse  

metsys toor peed sti fo eutriv yb lios eht fo seitreporp lacisyhp   sti ot noitidda ni

eulav lanoitirtun  . ti A.S.U nretsaehtuos nI  porc egarof sa nworg osla si . 

sedirahccasyloP  tnetnoc rebif edurc rewol dna   epyt elbategev ni

rehgih si aepnoegip   naht lad dees sti fo evitcepserri ,  .ezis   rebif edurc ehT

 aep nedrag dna aepnoegip epyt elbategev ni tnetnoc (  muvitas musiP ).L( )  era

 tsomla ralimis . P  aepnoegi  naht ytivitca rotibihni nispyrt rehgih sah  aep nedrag

tub  ( naebyos  xam enicylG )rreM ].L[  h rehgih sa   naht edutingam  .aepnoegip

htiW   nietorp dna hcrats ot tcepser  aepnoegip  lad  ,epyt elbategev ot roirepus si

elbategev saerehw  rg aepnoegip snia   nietorp dna ,taf ,rebif edurc rehgih dah

.ytilibitsegid  G  aepnoegip neer  si  ,%71 yb muissatop ni retteb  yb surohpsohp

 ,%2.82 %7.41 yb nori dna ,%9.02 yb reppoc ,%3.84 yb cniz . nO  yrartnoc  eht ,

 lad dah s %8.01 dna ,muiclac erom %2.91   esenagnam erom )0102 la te anexaS(  

 elihw sepytoneg deifitnedi evah srehcraeser   ragus a htiw ,5307PCI sa hcus

c %8.8 sa hgih sa tnetno  TASIRCI ta  . neerg nezorF  aepnoegip   yllausu si

 puos sa devres ro ecir htiw denibmoc naebbiraC eht nI  ;noiger  ereht ereht erof  

 rof dnamed tnetsisrep a si sdop elbategev . 
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p era sdees dna sdop egraL itsiretcarahc yramir  epyt elbategev fo sc

 aepnoegip seiteirav T . dna rehtegot deknil era stiart owt eseh  h  yllareneg neeb sa

 devresbo otohp ylbairavni era enil hcus dna msalpmreg tsom ni - es  ,evitisn  dna

71 ta syad 081>( noitarud gnol o ni )N   mret ytirutam fo ainnerep dna ,  .erutan ni l

ehT  otohp trohs fo tesno - sdoirep  deriuqer   dna sravitluc eseht rof rewolf ot

 secardnal hserf dna   sdop  secudorp era tuoba ni  04 -  eht ,syad 05 tes sdop gnit   si

dednetxe  syad 06 ot pu  seiteirav emos ni . A tsnoc rojam tniar   eht morf

 hserf fo sdoirep detimil dna trohs si weiv fo stniop gnitekram dna gnissecorp

sdop neerg  .  setubirtta eseht sediseB  doog eb dluohs aepnoegip epyt elbategev

 evah dna etsat ni teews ,ecnaraeppa ni  ot seitreporp scitpelonagro elbarised

ekram eht ni ecirp doog a hctef setubirtta rehto ediseb t  .  eht ,eroferehT

elbategev a ni evitcejbo - eerb aepnoegip epyt d ediseb ,emmargorp gni s  ,dleiy

sevlover   .stiart hcus dnuora  

 roF  ,msalpmreg aepnoegip fo noitcelloc  ecnaniatniam ,noitaziretcarahc

 noitubirtsid dna  tnemevorpmi rehtruf rof ytilibisnopser labolg a sah TASIRCI  .

 fo latot A  31  msalpmreg  845 dna noissecca s morf detcelloc   revo  seirtnuoc 07

 .emmargorp gnideerb erutuf ni esu rof delbmessa neeb evah areves ot euD  l

sesserts citoiba dna citoib , aepnoegip  ytivitcudorp   si slaerec ot nosirapmoc ni

 .tnangats dna wol yrev l lanoitidarT  yllaunitnoc neeb evah sepyt noitarud gno

o seiteirav noitarud muidem dna trohs yb decalper emit rev esehT .  era seiteirav  

ohtla gnidleiy wol devorpmi hgu   .sepyt noitarud gnol ot derapmoc sa G  citene

aepnoegip fo tnemevorpmi   yb sedaced evif naht erom rof dezisahpme neeb sah

 srehcraeser  dna  sah depoleved  sravitluc fo rebmun  ,revewoH .  devorpmi eht

 esuaceb ,porc eht fo ytivitcudorp ecnahne ot deliaf evah sravitluc  ssergorp

 edam emevorpmi citeneg eht ni detimil neeb sah dleiy fo tn  ,eroferehT .  ot

 ytiruces lanoitirtun dna doof gnirusne rof aepnoegip fo dleiy eht ecnahne fo esu  

onhcet dirbyh sa ygol   hcaorppa evitanretla na is  .yrassecen  
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G  ene  dna noitca dna dleiy rof noitcaretni sti  stnenopmoc dleiy   era

 yb denrevog  htiw stceffe llams gnivah eneg bmun fo egral  dna eneg fo re

 .tnemnorivne yb decneulfni yltaerg  noitceleS tceffe eneg fo  ssop ton si  rof elbi

laudividni llams eht . roF   a ni noitceles fo ssenevitceffe eht gnitciderp

noitamrofni noitalupop  fo erutan eht no  lufesu eb dluoc noitca eneg  . dooG  

 no egdelwonk  ,tceffe eneg fo epyt  dna  fo noitisopmoc dna edutingam sti

 ecnairav citeneg  si .laitnesse   eht ni devlovni stceffe eneg fo noitamitsE

 gninnalp ni lufpleh si sretcarahc evitatitnauq gnitubirtnoc dleiy fo ecnatirehni

      .emmargorp gnideerb  

 doof rehto ot derapmoc sa gnignellahc erom si aepnoegip fo gnideerB

birtta eb yam siht ;semugel  hgih dna stiart cificeps porc suoirav ot detu

itisnes tnemnorivne ni segnahc ot ytiv  . I  sa stnerap eht yfitnedi ot laitnesse si t

 citeneg rehtruf tuoba gnirb ot detiolpxe eb nac hcihw sessorc sa llew

dleiy ni tnemevorpmi   dna emmargorp gnideerb citametsys  . oT   ediced

tnemevorpmi porc rof desu eb dluoc taht serudecorp gnideerb etairporppa , 

k  si stiart detirehni ylevitatitnauq fo noitca eneg fo sepyt eht no egdelwon

 .tnatropmi  si stnenopmoc sti dna dleiy gninrevog msinahcem citeneG

b ecnis tnatropmi  dna ssecorp suounitnoc a si seiteirav devorpmi rof gnideer

I .egdelwonk hguoroht seriuqer  etalosi ot sredeerb eht rof yrotadnam si t

 fo noitanibmoc ro seneg elbaruovaf etubirtnoc lliw taht sepytoneg elbarised

stiart cimonorga rehto dna dleiy rof seneg  rof  d sdirbyh roirepus fo tnempoleve . 

 citeneg fo egdelwonk ,noitca eneg fo erutan eht dnatsrednu ot eroferehT

 si stceffe citeneg fo ecnatropmi eht dna ,ecnanimod fo slevel ,secnairav

.yrassecen  

a doog etanimircsid ot loot lufrewop a si sisylana ytiliba gninibmoC  s

 tI .lairetam latnerap etairporppa na fo noitceles dna srenibmoc roop sa llew

 ecnatirehni eht ni devlovni noitca eneg fo erutan eht no noitamrofni sevig osla

 .stiart suoirav fo ecniS   hgih dna sdirbyh devorpmi gnipoleved ni spleh ti
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 dna seiteirav gnidleiy  gnideerb eht ni renibmoc tseb eht yfitnedi ot sdia osla

 .erudecorp C sa ytiliba gninibmo  fo tpecnoc eht   saw noitca eneg fo erusaem a

soporp .)2491( mutaT dna eugarpS yb de  lana retset x enil ehT  euqinhcet sisy

levisnetxe neeb sah  a sedivorp ti ,esuaceb sdohtem rehto ot derapmoc sa desu y

 ssessa ot hcaorppa citametsys  ytiliba gninibmoc sessorc dna stnerap  rof

 sisoreteh sa llew sa sretcarahc evitatitnauq tnereffid fo dnetxe eht yduts ot   dleiy

dda nI .sretcarahc gnitubirtnoc dleiy dna  fo erutcip citeneg llarevo sevig ti ,noiti

noitareneg elgnis a ni noitagitsevni rednu slairetam eht . 

 namyaH yb depoleved saw sisylana naem noitareneg fo tpecnoc ehT

 .stnenopmoc citeneg fo noitamitse eht rof )8591( skniJ dna namyaH dna )8591(

 ehT  egdelwonk  fo isylana naem noitareneg  lufpleh si s i gnidnatsrednu ni retn  

oirav gnillortnoc tceffe eneg cilella artni dna .stiart cimonoce su   noitareneG

 eht rof depoleved erew hcihw sledom citeneg eht fo eno si sisylana naem

 .stceffe citeneg tnereffid fo noitamitse neG  naem noitare tsetaerg sisylana   tirem

 yal  ni  sti  × ecnanimod sa hcus stceffe eneg citatsipe etamitse ot ytiliba

ecnanimod ,  ,evitidda × evitidda a  .stceffe ecnanimod × evitidda dn  sediseB

 ,stceffe eneg  sredeerb rof tnatropmi si  sisylana naem noitareneG   woh wonk ot

 noitairav eht fo hcum  tneserp siht tnetxe tahw ot dna citeneg si porc a ni  

ecnis ,elbatireh si noitairav   evitidda no sdneped ylniam noitceles fo ycneiciffe

 neewteb noitcaretni dna tnemnorivne eht fo ecneulfni ,ecnairav citeneg

vne dna epytoneg .tnemnori  

 noitagitsevni tneserp eht ecneH  saw oc  gniwollof eht yduts ot detcudn

.stcepsa  

.1   cirtem tnereffid rof secnairav dna stceffe ytiliba gninibmoc eht yduts oT

.stiart  

.2   cirtem tnereffid rof stceffe eneg dna ecnatirehni fo nrettap eht yduts oT

 ni stiart .sessorc aepnoegip fo rebmun   



 

 

 

 

 

 

 

 

II RETPAHC  

ERUTARETIL FO WEIVER  

 

 

 

 

 



IL FO WEIVER ERUTARET  

 ot epytoneg a fo ytiliba evitaler eht sa denifed eb yam ytiliba gninibmoC

 si )acg( ytiliba gninibmoc lareneg mret ehT .sessorc sti ot ytiroirepus timsnart

 sa denifed  cificeps a dna sessorc fo seires a ni enil a fo ecnamrofrep egareva eht

 ot noitanibmoc ssorc a fo ecnamrofrep eht si ssorc a fo )acs( ytiliba gninibmoc

 egareva fo sisab eht no detcepxe eb dluow naht esrow ro retteb evitaler od

 ecnamrofrep p eht fo ni stnera  cificeps dna lareneg fo tpecnoc ehT .devlov

 detseggus yehT .)2491( mutaT dna eugarpS yb nevig tsrif saw ytiliba gninibmoc

 era hcihw ,seneg fo tluser eht eb ot detcepxe si ytiliba gninibmoc lareneg taht

inibmoc cificeps dna stceffe rieht ni evitidda ylegral  sdneped ylegral ytiliba gn

 )6591( gniffirG ,dnah rehto eht nO .stceffe citatsipe ro ecnanimod htiw seneg no

 sa llew sa evitidda htob ot eud si ytiliba gninibmoc lareneg taht detseggus

 .snoitcaretni eneg evitidda x evitidda  

bmoc ni erutaretil elbaliava ehT  01 ot gniniatrep ytiliba gnini

.ereh deweiver neeb sah aep noegip ni seiduts tneserp fo sretcarahc evitatitnauq  

thgieh tnalP   

 uhdniS .la te   ramuK dna )0002( la te )9002( .   doog htiw stnerap detroper

doog htiw sdirbyh roirepus ecudorp ylirassecen ton did acg   .acs  savinirS .la te  

,)2002(   ,)4002( yednaP  dahP  .la te  edoraS ,)7002(  .la te  dna )9002(   manuP  dna

apuR  )1102(   detroper  detroper dna stiart cinegylop emos rof nrettap ecnatirehni

acs gnidnopserroc rieht naht rehgih erew ecnairav acg fo setamitse taht  

 ecnairav   fo noisserpxe rof stceffe eneg evitidda fo tnanimoderp gnitacidni

 .thgieh tnalp  edagrohK ,)0002( ymawsanhtaR dna alamayaJ la te  ,)0002( .

 yednaP hgniS dna   unaB ,)2002(  .la te  ramuK ,)6002( la te  hseruS dna )3002( .

detroper )4102(  ffid tnacifingis  dna sretcarahc lla rof stnerap eht gnoma secnere

thgieh tnalp rof tnanimoderp erew stceffe eneg evitidda non taht devresbo   ni
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w ,naebgnum saereh   ramuklinuS  .la te  unaB ,)3002(  .la te  vadaY dna )6002(  te

 .la  )8002(  detroper  acs dna acg ot eud ecnairav   fo ecnanimoderp  delaever dna

non -  retset dna enil taht dedulcnoc dna thgieh tnalp rof noitca eneg evitidda

 snoitanibmoc ssorc dna thgieh tnalp rof srenibmoc doog eb ot dnuof erew

 .stceffe acs tnacifingis detibihxe 02( rakladnaK 60 a )  dn  inavahB allhB dna  

2( )010  non dna evitidda htob fo tnatropmi eht detroper -  noitca citeneg evitidda

 tnalp ni noisserpxe taht delever dna thgieh tnalp fo noisserpxe eht gninrevog ni

.noitca eneg evitidda non dna evitidda htob fo dellortnoc rednu si thgieh  

 naraksaB haihtum dna  02( 90  ,)  dabrA .la te   ,)3102(  joraS la te  litaP dna )4102( .

la te  gninibmoc lareneg ,epytoneg rof secnereffid tnacifingis devresbo )5102( .

 .tnemssessa rednu thgieh tnalp rof ytiliba gninibmoc cificeps dna ytiliba

 secnairav ytiliba gninibmoc lareneg ,revewoH  cificeps eht naht rewol erew

 tnalp gnidulcni sretemarap detaulave eht lla rof secnairav ytiliba gninibmoc

 derised eht ni stceffe ytiliba gninibmoc lareneg tsehgih detroper dna thgieh

.thgieh tnalp rof snoitcerid   rahkeS la te )4002( .  dna  radrigahaJ   )3002( r  delaeve

non dna evitidda htob taht -  thgieh tnalp rof tnatropmi erew secnairav evitidda

 tnalp rof tnarednoperp saw ecnairav evitidda hguohtla deiduts stiart rehto dna

 sretcarahc lla rof tnacifingis delaever stceffe acg fo setamitsE  .thgieh

h tnalp gnidulcni  sdirbyh eht fo acs dna stnerap fo acg taht gnitacidni thgie

non dna evitidda htob taht dedulcnoc dna tnemnorivne yb decneulfni erew - 

 .thgieh tnalp rof tnatropmi yllauqe erew stceffe eneg evitidda ujaR  haihtum dna  

 ,)7002(  ramuK .la te   dna )9002(  letaP  dna ayrahcA   )1102(  naem taht detroper

 tnacifingis erew stceffe ytiliba gninibmoc cificeps dna lareneg ot eud serauqs

non dna evitidda htob fo ecnatropmi gnilaever ,thgieh tnalp rof -  eneg evitidda

non fo ecnarednoperp htiw snoitca - i stceffe eneg fo epyt evitidda  eht n

.stiart eseht fo noisserpxe   rihduS ,)5102( lasahM la te hS dna )7102( . r  ahsravi  te

.la  o ecnairav acs fo edutingam rehgih detroper )7102(  siht rof ecnairav acg rev

tiart  non fo ecnarednoperp detacidni hcihw -  .noitca eneg evitidda  
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gnirewolf %05 ot syaD  

 )4002( yednaP  dna  edoraS  .la te  )9002(  citeneg fo oitar eht detroper

gnirewolf %05 ot syad rof stceffe citeneg evitidda eht gnitacidni stnenopmoc  

 seitiliba gninibmoc cificeps dna lareneg rof secnairav taht dedulcnoc dna

 ehT .gnirewolf ot syad rof noitca eneg evitidda fo ecnanimoderp eht delaever

rew senil 05 ot syad rof srenibmoc doog e  sretset eht gnoma elihw ,gnirewolf %

ibmoc doog a saw retset eno gnirewolf %05 ot syad rof ren  .  vadaY  .la te  )8002(

 )8002( apparaM dna  ytiliba gninibmoc cificeps dna lareneg htob devresbo

 delaever dna gnirewolf %05 ot syad rof tnacifingis erew stceffe non -  evitidda

 gnirewolf %05 ot syad fo noisserpxe eht rof noitca eneg  lareneg doog htiw

 doog evah sessorc eerht devresbo dna gnirewolf %05 ot syad rof srenibmoc

 .gnirewolf %05 ot syad rof snoitanibmoc  ylralimiS  tnacifingis   evitidda non

 dna alamayaJ yb detroper osla saw  gnirewolf %05 ot syad rof noitca eneg

002( ymawsanhtaR  edagrohK ,)0 la te  linuS ,)2002( hgniS dna yednaP ,)0002( .

 ramuk  .la te  unaB ,)3002(  .la te  ,)6002(   ujaR la te  ,)7002( .  vadaY  .la te  ,)8002(

 ramuK la te   dna )9002( .  letaP la te )1102( . w ,  saereh  yednaP .la te  )4102(  dna  

arunamaY  .la te   acs dna acg evitisop htiw sessorc dna stnerap detroper )4102(

stceffe , .gnirewolf %05 ot syad rof ylevitcepser   dabrA la te  dna )3102( .  lasahM

no seiduts detcudnoc )5102(   rehgih devresbo dna stceffe ytiliba gninibmoc

irav acg revo ecnairav acs fo edutingam  detacidni hcihw stiart eht lla rof ecna

non fo ecnarednoperp -  .noitca eneg evitidda  rihduS la te hS dna )7102( . r  ahsravi

la te o ecnairav acs fo edutingam rehgih detroper )7102( .  rof ecnairav acg rev

tiart siht erp detacidni hcihw , non fo ecnarednop -  evitidda .noitca eneg  

 rakladnaK .la te  a acg tnacifingis ylhgih devresbo )5002(  rof secnairav acs dn

tiart siht  non dna evitidda htob fo ecnatropmi eht gnitacidni -  eneg evitidda

.gnirewolf %05 ot syad rof noitca   ramuklinuS  .la te  unaB ,)3002(  .la te  )6002(

 vadaY dna  .la te  )8002(  detroper    delaever dna acs dna acg ot eud ecnairav

non fo ecnanimoderp - tidda gnirewolf %05 ot syad rof noitca eneg evi   dna
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 ot syad rof srenibmoc doog eb ot dnuof erew retset dna enil taht dedulcnoc

tibihxe snoitanibmoc ssorc dna gnirewolf %05 .stceffe acs tnacifingis de  

sehcnarb yramirp fo rebmuN  

6002( rakladnaK  edoraS dna ) .la te   retset dna enil taht detroper )9002(

 dna stiart eht lla tsomla rof ytiliba gninibmoc lareneg rieht ni reffid sessorc

 fo rebmun fo ecnatirehni eht rof tnanimoderp erew stceffe eneg evitidda

derp erew stceffe eneg evitidda taht delaever dna sehcnarb yramirp  rof tnanimo

 rihduS .sehcnarb yramirp fo rebmun rof renibmoc dna ecnatirehni eht la te  .

hS dna )7102( r  ahsravi la te non detroper )7102( . -  eht rof noitca eneg evitidda

.sehcnarb yramirp fo rebmun fo noisserpxe   hgniS la te  yednaP ,)1002( . la te  .

naB dna )2002(  u  .la te  erew stceffe eneg evitidda non taht detroper )6002(

abohS .sehcnarb yramirp fo rebmun fo ecnatirehni rof tnanimoderp   nalaB dna

B dna inavahB ,)0102(  litaP ,)0102( allah la te  osla )5102( lasahM dna )5102( .

non fo elor tnacifingis detroper -  evitidda  yramirp fo rebmun rof noitca eneg

 vadaY .tnalp rep sehcnarb  .la te  )8002(  fo sessorc no stnemirepxe detcudnoc

non dna evitidda htob taht detroper dna aep noegip -  citeneg evitidda

 rebmun fo noisserpxe eht gninrevog ni tnatropmi erew ecnairav fo stnenopmoc

fo  .sehcnarb yramirp  maY na aru  .la te   joraS ,)4102( la te  litaP dna )4102( . la te  .

 )5102(  gnitubirtnoc dleiy dna dleiy rof noitca eneg fo erutan eht detamitse

non fo ecnanimoderp devresbo yehT .sretcarahc -  rof noitca eneg evitidda

 saw hcihw sehcnarb yramirp fo rebmun gnidulcni sretcarahc eht lla tsomla

noitca eneg evitidda fo ecneulfni eht rednu  gninibmoc cificeps fo setamitse eht ,

 evitisop tnacifingis detibihxe sessorc lla  taht delaever ytiliba  acs  rof stceffe

 marhseM .noitcerid derised ni sehcnarb yramirp fo rebmun la te  )3102( .

na sehcnarb fo rebmun rof srenibmoc doog erew senil taht devresbo  wef d

 rof renibmoc doog a saw retset eno sretset eht gnoma elihw ,stiart tnenopmoc

 sretcarahc tnenopmoc dleiy fo ytirojam eht dna sehcnarb yramirp fo rebmun

 dna sehcnarb fo rebmun rof stceffe acs elbarised detibihxe sdirbyh ehT .deiduts
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tiart tnenopmoc wef  edagrohK .s la te  )0002( . taht detroper   eneg evitidda

 dna sehcnarb fo rebmun fo ecnatirehni eht rof tnanimoderp erew stceffe

 delaever  evitisop dna elbarised  acs .sehcnarb yramirp fo rebmun rof stceffe  

sehcnarb yradnoces fo rebmuN  

 vadaY  .la te  )8002(  dna aep noegip fo sessorc no tnemirepxe tuo deirrac

 yradnoces fo rebmun rof secnairav acs dna acg tnacifingis ylhgih detroper

non dna evitidda htob fo ecnatropmi eht gnitacidni yduts rednu sehcnarb -

f noitca eneg evitidda tiart siht fo noisserpxe eht ro ehT .  taht dedulcnoc osla y

 roop eno dna doog eno devlovni stceffe acs tnacifingis htiw sessorc eht fo tsom

.sehcnarb yradnoces fo rebmun ot tcepser ni renibmoc lareneg   edagrohK la te  .

)2102( ramraP dna )0002(   taht detroper tnanimoderp erew stceffe eneg evitidda  

 lareneg hgih delaever dna sehcnarb yradnoces fo rebmun fo ecnatirehni eht rof

 taht dedulcnoc dna sehcnarb yradnoces fo rebmun rof stceffe ytiliba gninibmoc

 evitisop dna elbarised  acs  doog erew sehcnarb yradnoces fo rebmun rof stceffe

M .srenibmoc cificeps  marhse la te )3102( .   lareneg doog erew enil taht detroper

 sehcnarb yradnoces fo rebmun rof stceffe acs elbarised delaever dna renibmoc

 rihduS ,)5102( lasahM .stiart tnenopmoc wef dna la te hS dna )7102( . r  ahsravi

la te n fo elor tnacifingis detroper )7102( . no -  fo rebmun rof noitca eneg evitidda

non fo ecnanimoderp eht delaever dna sehcnarb yradnoces -  noitca eneg evitidda

 .yduts eht ni sretcarahc eht fo tsom dna sehcnarb yradnoces fo rebmun rof

 saerehW )4002( yednaP  dahP ,  .la te  edoraS dna )7002(  .la te  )9002(  detroper

 sehcnarb yradnoces fo rebmun rof stnerap eht gnoma secnereffid tnacifingis

ecnanimoderp dna   .stiart siht fo noisserpxe ni noitca eneg evitidda non fo

 marhseM la te  )3102( . unamaY dna ar  la te  eneg fo erutan eht detroper )4102( .

 ecnanimoderp devresbo yehT .sretcarahc gnitubirtnoc dleiy dna dleiy rof noitca

non fo -  fo rebmun gnidulcni sretcarahc eht lla tsomla rof noitca eneg evitidda

g evitidda fo ecneulfni eht rednu saw hcihw sehcnarb yradnoces  eht ,noitca ene

 detibihxe sessorc lla  taht delaever ytiliba gninibmoc cificeps fo setamitse
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 evitisop tnacifingis  acs  derised ni sehcnarb yradnoces fo rebmun rof stceffe

 .noitcerid  dabrA la te  detroper )3102( .  naht retaerg erew secnairav citeneg acs

of acg .sehcnarb yradnoces fo rebmun r   inavahB la te )0102( .   ylhgih detroper

sehcnarb yradnoces fo rebmun rof secnairav acs dna acg tnacifingis   gnitacidni

non dna evitidda htob fo ecnatropmi eht - .noitca eneg evitidda  

noitaitini sdop ot syaD  

 dna alamayaJ  ramuK yajA ,)0002( ymawsanhtaR  .la te  dna )1002(

 ,edoraS  .la te  doog dna hgih evah sessorc dna tnerap taht detroper )9002(

 hgniS dna yednaP .noitaitini sdop ot syad rof stceffe ytiliba gninibmoc lareneg

 rahkeS ,)2002(  .la te  unaB ,)4002(  .la te  ,)6002(  litaP la te  lasahM dna )5102( .

 )5102(  ot yad rof tnelaverp erom saw noitca eneg evitidda non taht detroper

 rewol erew ytiliba gninibmoc lareneg ot eud secnairav eht sa ,noitaitini sdop

itaitini sdop ot syad rof secnairav ytiliba gninibmoc cificeps eht naht .no   abohS

 joraS ,)0102( nalaB dna  .la te hS dna )4102( r  ahsravi la te  detroper osla )7102( .

noitaitini sdop ot syad rof noitca eneg evitidda non fo elor tnanimoderp , 

 ramuklinuS  .la te ,)3002(   awsahtihoL  .la te )3002(   inodijjaK dna ahtajuS dna

etroper )3102(  sdop ot syad rof noitca eneg evitidda fo elor tnanimoderp d

 vadaY .noitaitini  .la te  dna lareneg ot eud serauqs naem taht detroper )8002(

 ,noitaitini sdop ot syad rof tnacifingis erew stceffe ytiliba gninibmoc cificeps

vitidda htob fo ecnatropmi gnitibihxe non dna e -  eht ni snoitca eneg evitidda

 ni seiduts detcudnoc )7002( haihtuM dna ujaR .stiart eseht fo ecnatirehni

noegip aep   detroper dna aep noegip ni noitca eneg fo erutan dnatsrednu ot

non fo elor tnacifingis - itaitini sdop ot syad rof noitca eneg evitidda  dna ,no

 enO .yduts eht hguorht demrifnoc saw noitca eneg evitidda fo elor tnanimoderp

 ot syad ekil stiart tnatropmi rof renibmoc lareneg doog a eb ot dnuof saw enil

 .noitaitini sdop  yednaP .la te   ecnairav acs fo setamitse taht detroper )4102(

t rehgih erew rof ecnairav acg gnidnopserroc rieht nah   noitaitini sdop ot syad

non gniyfingis -  revo ,ecnanimod morf detluser hcihw ,noitca eneg evitidda
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 fo ecnanimoderP .stceffe noitcaretni rehto suoirav dna citatsipe ,ecnanimod

non - alupop taht seificeps stceffe evitidda  epyt siht hcus sa ;suogyzoreteh si noit

non si ecnairav citeneg fo -  inavahB .elbaxif la te )0102( .  arunamaY dna  .la te  

 )4102( rof secnairav acs dna acg tnacifingis ylhgih detroper   sdop ot syad

noitaitini  non dna evitidda htob fo ecnatropmi eht gnitacidni -  eneg evitidda

 doog eno devlovni stceffe acs tnacifingis htiw sessorc eht fo tsom dna ,noitca

 .renibmoc lareneg roop eno dna  )3102( marhseM  evitisop tnacifingis detroper

 acs rof stceffe  aitini sdop ot syad  noit  detibihxe noitanibmoc ssorc eht dna

 tnacifingis  acs  rof sisoreteh dradnats rehgih htiw delpuoc stceffe  sdop ot syad

.noitaitini   joraS la te  )4102( .  stnerap eht gnoma secnereffid tnacifingis detroper

 rof tpecxe sdirbyh rof dna sretcarahc lla rof t syad  noitaitini sdop o  dna

 sdop ot syad rof tnanimoderp erew stceffe eneg evitidda non taht dedulcnoc

 .noitaitini  

ytirutam sdop %08 ot syaD  

 yednaP la te  ramuklinuS ,)2002( .  .la te  unaB ,)3002(  .la te  ,)6002(

 vadaY  .la te 2( B dna inavahB dna )800 allah   gninibmoc lareneg deiduts )0102(

 rieht htiw gnola sdirbyh aep noegip ni seitiliba gninibmoc cificeps dna ytiliba

erp eht detroper dna ytirutam no sisahpme laiceps htiw stnerap -  fo ecnanimod

 .ytirutam sdop %08 ot syad rof noitca eneg evitidda non  inavahB te  la )0102( .  

rof secnairav acs dna acg tnacifingis ylhgih detroper   sdop %08 ot syad

 delaever dna ytirutam non dna evitidda htob fo ecnatropmi eht -  eneg evitidda

 .noitca  naraksaB la te  joraS ,)9002( . la te  litaP dna )4102( . la te  )5102( .

 tnacifingis detroper rof stnerap eht gnoma secnereffid   noitaitini sdop ot syad

non dna   sdop %08 ot syad rof tnanimoderp erew stceffe eneg evitidda

 neevarP  .ytirutam la te  dna )4102( . arunamaY  la te  )4102( .  taht detroper

pserroc rieht naht rehgih erew ecnairav acs fo setamitse rof ecnairav acg gnidno  

 ytirutam sdop %08 ot syad non fo tnatropmi eht delaever dna -  eneg evitidda

 .noitca  dahP  .la te  stceffe eneg evitidda ot eud secnairav taht detroper )7002(
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yad rof stceffe eneg evitidda non ot eud secnairav naht rehgih erew s  %08 ot

op  rof gninrevog noitca eneg evitidda fo ecnatropmi eht gnitacidni ytirutam sd

.stiart eseht   )4002( yednaP   eneg evitidda fo ecnanimoderp eht detroper osla

 .retcarahc rehto ot derapmoc sa ytirutam sdop %08 ot syad rof noitca  

 ,)5002( rakladnaK  vadaY  .la te 2( )800   dna    inavahB la te  )0102( .   detroper

non dna evitidda htob taht -  denrevog ecnairav fo stnenopmoc citeneg evitidda

tirutam  sdop %08 ot syad ni noisserpxe eht saw tiart siht taht dedulcnoc dna y  

 htiw stnenopmoc citeneg evitidda fo lortnoc eht rednu yltnanimoderp

non fo elor tnacifingis -  .tnenopmoc citeneg evitidda  litaP .la te   lasahM ,)5102(

 rihduS ,)5102( la te hS ,)7102( . r  ahsravi .la te   )3102( marhseM dna )7102(

non fo elor tnacifingis detroper -  sdop %08 ot syad rof noitca eneg evitidda

ytirutam . 

tnalp rep sdop fo rebmuN  

 inavahB allahB dna   rihduS ,)0102( la te  ahsravihS dna )7102( . la te  .

 )7102(  fo rebmun rof tnacifingis ylhgih saw acs ot eud ecnairav taht detroper

 dna tnalp rep sdop  fo edutingam  eht naht rewol ylevitaler erew secnairav acg

.secnairav acs   ,ylralimiS  rahkeS  .la te  unaB ,)4002(  .la te  ujaR dna )6002(  dna

haihtuM  )7002(   rof tnacifingis ylhgih erew acs ot eud erauqs naem eht detroper

 .tnalp rep sdop fo rebmun  yednaP la te ahaJ ,)2002( .  ramuk linuS ,)3002( radrig

 .la te  dahP ,)7002( haihtuM dna ujaR ,)3002(  .la te  nalaB dna abohS ,)7002(

)0102(   neevarP dna la te )4102( .   erew ecnairav acs fo setamitse taht detroper

acg gnidnopserroc rieht naht rehgih   dna  tnalp rep sdop fo rebmun rof ecnairav

 dna ytinu naht erom erew ecnanimod fo eerged egareva fo seulav eht

 retcarahc rehto dna  sdop fo rebmun rof  ytinu naht ssel saw oitar ytilibatciderp

non gniyfingis - nanimod morf detluser hcihw noitca eneg evitidda  revo ,ec

.stceffe noitcaretni rehto suoirav dna citatsipe ,ecnanimod  maY na aru  la te  .

 joraS ,)4102( la te  litaP dna )4102( . la te )5102( .   tnacifingis devresbo

 gninibmoc cificeps dna ytiliba gninibmoc lareneg ,epytoneg rof secnereffid
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ahc eht lla rof ytiliba  gninibmoc lareneg ,revewoH .tnemssessa rednu sretcar

 rof secnairav ytiliba gninibmoc cificeps eht naht rewol erew secnairav ytiliba

 ytiliba gninibmoc lareneg tsehgih detroper dna sretemarap detaulave eht lla

dop rebmun rof snoitcerid derised eht ni stceffe  .tnalp rep s  )5002( rakladnaK

 rof tnacifingis erew stceffe ytiliba gninibmoc cificeps dna lareneg taht detroper

non dna evitidda htob fo ecnatropmi gnitibihxe tnalp rep sdop fo rebmun -

 delaever dna stiart eseht fo ecnatirehni eht ni snoitca eneg evitidda ht  htob ta

non dna evitidda -  rep sdop fo rebmun rof tnatropmi erew secnairav evitidda

 rof tnarednoperp saw ecnairav evitidda hguohtla deiduts stiart rehto dna tnalp

 .tnalp rep sdop fo rebmun )1102( apooR dna manuP   osla  ecnatropmi detroper

 dna evitidda htob fo non - non fo ecnarednoperp htiw snoitca eneg evitidda -

 .tiart siht fo noisserpxe eht ni stceffe eneg fo epyt evitidda  

 doP  htgnel  

 marhseM la te 3102( . maY dna ) na aru  la te  devresbo )4102( .

non fo ecnanimoderp -  sretcarahc eht lla tsomla rof noitca eneg evitidda

 .noitca eneg evitidda fo ecneulfni eht rednu saw hcihw htgnel sdop gnidulcni

 detibihxe sessorc lla taht delaever ytiliba gninibmoc cificeps fo setamitse ehT

nacifingis  evitisop t  acs  .noitcerid derised ni htgnel sdop rof stceffe  rakladnaK

6002(  dahP dna )  .la te  dna acs dna acg ot eud ecnairav detroper )7002(

erp delaever - alimiS .htgnel dop rof noitca eneg evitidda fo ecnanimod  ylr

 rihduS la te hS dna )7102( . r  ahsravi la te  )7102( . detroper osla   fo enon taht

 ;revewoh stiart rehto dna htgnel sdop rof renibmoc lareneg doog saw tnerap

saw hcae   acs sretcarahc eht fo tsom nI .htgnel sdop rof renibmoc roirepus

edutingam ni hgih erew stceffe   evitidda non fo ecneserp eht gnitacidni  citeneg

 saerehW .htgnel sdop fo ecnatirehni rof noitairav  edagrohK la te  hgniS ,)0002( .

 ramuk linuS ,)2002( hgniS dna yednaP ,)1002( avatsavirS dna  .la te  dna )3002(

 )0102( nalaB dna abohS non devresbo -  citeneg fo stnenopmoc evitidda

tnereffid rof noitairav   .htgnel sdop gnidulcni sretcarahc  unaB  .la te )6002(  ,
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 joraS la te  litaP dna )4102( . la te  )5102( . non detroper -  rof stceffe eneg evitidda

sdop   .htgnel  )3102( marhseM  rof secnairav acg fo edutingam taht detroper

aerg saw sretcarahc rehto rof dna htgnel sdop  ,secnairav acg fo taht naht ret

 .stceffe citeneg evitidda non elbaredisnoc tseggus hcihw  inavahB la te  )0102( .

non dna evitidda htob detroper -  erew stnenopmoc secnairav citeneg evitidda

 .stiart eseht fo ecnatirehni gnillortnoc rof tnatropmi  vadaY  .la te  )8002(

cs dna acg taht detroper  htgnel sdop rof tnacifingis ylhgih erew secnairav a

non dna evitidda htob fo ecneserp eht gnitacidni -  .noitca eneg fo epyt evitidda

non fo ecnanimoderp revewoH -  eseht rof devresbo saw noitca eneg evitidda

 marhseM .stiart la te .  )3102(  acs elbarised detibihxe sdirbyh taht devresbo

3102( inodijjaK dna ahtajuS  .stiart tnenopmoc wef dna htgnel sdop rof stceffe ) 

 taht detroper  fo ecnatirehni eht rof tnanimoderp erew stceffe eneg evitidda

eg hgih detibihxe osla sdirbyh dna htgnel sdop  stceffe ytiliba gninibmoc laren

 taht dedulcnoc dna htgnel sdop rof  evitisop dna elbarised  acs  sdop rof stceffe

.htgnel sdop rof srenibmoc cificeps doog erew htgnel   awsahtihoL .la te  )3002(  ,

3102( inodijjaK dna ahtajuS dna )7002( haihtuM dna ujaR  ) ocer osla  dedr  doog

 acg sretcarahc eht fo tsom nI .stiart rehto dna htgnel sdop rof renibmoc lareneg

edutingam ni hgih erew stceffe   citeneg evitidda fo ecneserp eht gnitacidni

.htgnel sdop ni ecnatirehni rof noitairav  

001 -  thgiew dees  

 dna )7002( haihtuM dna ujaR a ahtajuS  )3102( inodijjaK dn  detroper

ecnanimoderp  1 fo noisserpxe ni noitca eneg evitidda fo 00 -  dees  .thgiew

K ylralimiS  ramu  .la te  dna )3002(  awsahtihoL la te )3002( .   dedrocer osla  doog

001 rof renibmoc lareneg - eht fo tsom nI .stiart rehto dna thgiew dees  

edutingam ni hgih erew stceffe acg sretcarahc   fo ecneserp eht gnitacidni

001 ni ecnatirehni rof noitairav citeneg evitidda - .thgiew dees   dna ayhtaS

 rihduS ,)1102( inamayaJ la te hS  dna )7102( . r  ahsravi .la te   detroper  )7102(

non fo ecnanimoderp -  taht dedulcnoc dna stiart lla rof noitca eneg evitidda
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non fo edutingam -  taht naht rehgih hcum saw ecnairav fo stnenopmoc evitidda

non fo ecnanimoderp eht gnitacidni stnenopmoc evitidda fo -  eneg evitidda

 eht rof stceffe 001 fo noisserpxe - hgiew dees K  ylralimiS .t  ramu  .la te  ,)3002(

 unaB  .la te  ,edoraS ,)6002(  .la te  joraS dna )0102( nalaB dna abohS ,)9002(  te

 .la  eht detroper )4102( 001 rof acs dna acg fo secnairav fo setamitse -  dees

noitca eneg  taht dedulcnoc dna  thgiew  fo yltnanimoderp saw   evitidda non

001 rof epyt - dees  thgiew  .  revewoH manuP  )1102( apooR dna  detroper   taht

tceffe ytiliba gninibmoc cificeps dna lareneg 001 rof tnacifingis erew s - dees  

non dna evitidda htob fo ecnatropmi gnitibihxe thgiew -  ni snoitca eneg evitidda

.stiart eseht fo ecnatirehni eht   marhseM la te arunamaY dna )3102( .  la te  .

non fo ecnanimoderp devresbo )4102( - 001 rof noitca eneg evitidda -  dees

lfni eht rednu saw hcihw thgiew  ,noitca eneg evitidda non dna evitidda fo ecneu

 detibihxe sessorc lla  taht delaever ytiliba gninibmoc cificeps fo setamitse eht

 evitisop tnacifingis  acs 001 rof stceffe - noitcerid derised ni  thgiew dees  .

 marhseM la te  )3102( .  delaever  taht e eneg evitidda derp erew stceff  rof tnanimo

001 fo ecnatirehni eht -  thgiew dees  lareneg hgih detibihxe sdirbyh dna

inibmoc 001 rof stceffe ytiliba gn - dees   taht dedulcnoc dna thgiew  dna elbarised

 evitisop  acs 001 rof stceffe -  .thgiew dees  ayrahcA  .la te  taht detroper )9002(

m  erew stceffe ytiliba gninibmoc cificeps dna lareneg ot eud serauqs nae

001rof tnacifingis - non dna evitidda htob fo ecnatropmi gnilaever ,thgiew dees -

a eneg evitidda tiart siht rof snoitc . 

 tnalp rep dleiy deeS  

 dna )5002( rakladnaK )1102( apooR dna manuP   dna acg taht detroper

 fo ecneserp eht gnitacidni stiart eht lla rof tnacifingis ylhgih erew secnairav acs

non dna evitidda htob -  dleiy dees fo ecnatirehni rof noitca eneg fo epyt evitidda

.aep noegip ni  dna )7002( haihtuM dna ujaR  102( inodijjaK dna ahtajuS  osla )3

detroper  edutingam ni hgih erew stceffe acg sretcarahc eht fo tsom ni ,taht  

 dees ni ecnatirehni rof noitairav citeneg evitidda fo ecneserp eht gnitacidni
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 .tnalp rep dleiy  avatsavirS la te aht detroper )1002( .  xis fo tuo t senil   enil eno

wohs de   doog  a eb ot dnuof saw retset eno dna tnalp rep dleiy renibmoc lareneg

enibmoc lareneg doog arunamaY .tnalp rep dleiy rof r  .la te   ,)4102(  joraS la te . 

 litaP ,)4102( la te non fo elor tnacifingis detroper )5102( lasahM dna )5102( . -

 dleiy rof noitca eneg evitidda  elor tnanimoderp dna etubirtta dleiy dna tnalp rep

 yednaP .yduts eht hguorht demrifnoc saw noitca eneg evitidda fo la te  ,)2002( .

 ramuklinuS ,)3002( radrigahaJ  .la te  rihduS ,)3002( la te  ahsravihS dna )7102( .

la te  )7102( . acs fo setamitse taht detroper   rieht naht rehgih erew ecnairav

 fo tnatropmi gnitacidni tnalp rep dleiy dees rof ecnairav acg gnidnopserroc

non -  yednaP .tnalp rep dleiy dees rof noitca eneg evitidda la te 02( .  detroper )41

nidnopserroc rieht naht rehgih erew ecnairav acs fo setamitse taht  acg g

rof ecnairav   tnalp rep dleiy non gniyfingis -  rep dleiy rof noitca eneg evitidda

 .tnalp )1102( apooR dna manuP   acs dna acg tnacifingis ylhgih detroper

rof secnairav   delaever dna tnalp rep dleiy non dna evitidda htob fo ecnatropmi -

a noitca eneg evitidda  .stceffe acs tnacifingis htiw sessorc eht fo tsom dn

 ylralimiS  rahkeS  .la te  unaB ,)4002(  .la te  haihtuM dna naraksaB ,)6002(  .la te

 dahP ,)7002(  .la te  ramuK ,)7002( la te  ,edoraS ,)9002( .  .la te  abohS ,)9002(

a )0102( allahb dna inavahB ,)0102( nalaB dna  osla )5102( lasahM dn  detroper

non -  eht sa tnalp rep dleiy dees rof tnelaverp erom saw noitca eneg evitidda

 lareneg eht naht rehgih erew ytiliba gninibmoc cificeps ot eud secnairav

 .tnalp rep dleiy dees rof secnairav ytiliba gninibmoc  haihtuM dna naraksaB

(  )9002  dna sretcarahc lla rof stnerap eht gnoma secnereffid tnacifingis detroper

rof tpecxe sdirbyh rof   erehw tnalp rep dleiy  erew stceffe eneg evitidda non

 .sretcarahc lla rof tnanimoderp  

stceffe eneG  

eht ni evlovni stceffe eneg fo erutan fo egdelwonk ehT   fo noisserpxe

 a gnitalumrof ni lufpleh eb lliw ecnatropmi cimonoce fo stiart evitatitnauq

citametsys   ehT .)s(tiart rof tnemecnahne citeneg eht rof ygolodohtem gnideerb



91  
 

noitamrofni   tsrif saw stiart evitatitnauq fo lortnoc citeneg eht gnidrager

 dehsilbatse snnahoJ yb ne   eht noititrap ot tsrif eht saw )8191( rehsiF .)9091(

eerht otni ecnairav citeneg   stnenopmoc .e.i   citatsipe dna ecnanimod ,evitidda

rehtaM dna namyaH .ecnairav   ecnairav citatsipse eht dedivid rehtruf )5591(

x evitidda )1( stnenopmoc eerht otni   )3( dna ecnanimod x evitidda )2( ,evitidda

ehT .snoitcaretni ecnanimod x ecnanimod   stceffe eneg fo noitamitse no seiduts

rednu sa deweiver era aep noegip ni  

 thgieh tnalP  

 tuaR  .la te  ,)0002(  adooH  .la te ,)3002(     yaniV  .la te  tixiD ,)2002( la te  .

 ,)6002(  edoraS la te  ,)9002( . K  ramu la te  ,)9002( .  isayaP  .la te  ,)0102(

 rednivaR  .la te  )2102(  )6102( hgniS dna  stceffe eneg ecnanimod taht detroper

thgieh tnalp fo ecnatirehni eht ni noitubirtnoc tnacifingis a edam   edutingam tub

ylthgils saw stceffe ecnanimod fo  stceffe eneg evitidda eht fo taht naht rehgih  

 eht fo tsom rof yltnacifingis detubirtnoc )h( stceffe eneg tnanimod dna

 ecnanimod x ecnanimod taht dedulcnoc dna thgieh tnalp gnidulcni sretcarahc

eseht rof )i( evitidda x evitidda naht tnatropmi  erom saw )l(  tiart s  amrahS .  te

la  ihsabmadohK ,)2102( . la te  .  )2102(  dna  hsotuhsA .la te  )7102(   taht detroper

 erew stceffe eneg ecnanimod x ecnanimod ,stnenopmoc citatsipe eht gnoma

 .thgieh tnalp rof rehgih  rakladnaK  .la te )6002(  ,  imhskaleerS la te ,)3102( .  

 amrahS te  .la   hgniS ,)1002( la te )9002( .  dna   hgniS la te  htob detroper )0102( .

 tnalp rof noitcaretni )i( evitidda x evitidda dna )l( ecnanimod x ecnanimod

thgieh  ramraP dna  la te  )5102( .  eneg fo edutingam dna erutan eht deiduts osla

 eht detroper dna sessorc aep noegip ni stnenopmoc dleiy dna dleiy rof stceffe

 ni noitcaretni citatsipe dna stceffe eneg ecnanimod dna evitidda fo ecneserp

ssorc lla tsomla se  da htob fo ecnatropmi eht gnitacidni  evitidda non dna evitid

 ,)2002( tuaR .thgieh tnalp fo noisserpxe eht ni noitca eneg  hgniS  .la te  ,)3002(

 lihoG la te  eladgnahaR ,)7002( vadaY ,)6002( . la te  )2102( .  yajA dna  .la te

 )2102( wohs thgieh tnalp taht detroper de   etacilpud dna tceffe eneg evitidda
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.thgieh tnalp fo ecnatirehni eht ni tnatropmi yltnacifingis erew sisatsipe   hgniS

la te )5002( .   dna  iteerP la te )8002( .   evitidda fo ecnanimoderp devresbo osla

 stceffe eneg noc )d( stceffe eneg evitidda taht dedulcnoc dna  detubirt

 saerehW  .thgieh tnalp ekil stiart tnereffid rof yltnacifingis  nemmoO la te  .

)0002(   dna  rakladnaK  .la te )6002(   eht rednu saw thgieh tnalp taht devresbo

.stceffe eneg )h( ecnanimod dna )d( evitidda htob fo lortnoc   )6102( hgniS

retni ecnanimod x ecnanimod taht detroper -  erom saw )l( snoitcaretni cilella

 eb dluoc sihT .stiart eseht rof )i( epyt evitidda x evitidda naht tnatropmi

 tnerrucer ni ecnamrofrep rieht no desab slaudividni gnitceles yb detiolpxe

olaM .noitceles  o la te  )5002( . roper  evitidda fo ecneserp eht det stceffe eneg  )i(  

acidni ,thgieh tnalp ni  evitidda fo ecnatropmi gnit stceffe eneg  )i(   eht ni

.thgieh tnalp fo noisserpxe  

gnirewolf %05 ot syaD  

 yaniV  .la te  tixiD ,)2002( la te  ramuK ,)6002( .  .la te  ,)9002(  edoraS  te

la ,)9002( .   rednivaR  .la te  )2102(  )6102( hgniS dna  fo ecneserp eht detroper

 snoitcaretni cilellanon gnomA .stceffe eneg citatsipe dna ecnanimod ,evitidda

 stceffe eneg niam naht edutingam retaerg fo saw )l( ecnanimod x ecnanimod

f %05 ot syad rof  .gnirewol  hgniS  .la te  hgniS ,)3002( la te )5002( .   yajA dna  te

 .la  )2102(  rof yltnacifingis detubirtnoc )i( stceffe eneg evitidda taht detroper

 ,)2002( tuaR ,)1002( avatsavirS dna igayT ylralimiS .gnirewolf %05 ot syad

 lihoG la te dna )7002( vadaY ,)6002( .   iteerP la te )8002( .   taht detroper osla

 %05 ot yad fo ecnatirihni eht ni yltnacifingis detubirtnoc noitca eneg evitidda

non htob fo ecneserp dna gnirewolf -  snoitcaretni cilella e.i   dna etacilpud

 .yratnemelpmoc  adooH  .la te 0002(  adooH ,)  .la te 1002(  ,)  eladgnahaR la te  .

 )2102(  yajA dna  .la te  )2102(  noitca eneg evitidda fo ecnatropmi eht detroper

 amrahS .gnirewolf %05 ot syad rof la te  hgniS ,)1002( . la te )9002( .  ,  hgniS  te

la  ,)0102( .  imhskaleerS .la te  dna )3102(  ramraP  la te )5102( .   detroper

non dna ecnanimod ,evitidda tnacifingis dna sisatsipe etacilpud fo ecneserp -



12  
 

 rof sisatsipe fo epyt etacilpuD .gnirewolf %05 ot syad rof snoitcaretni cilella

 yb detroper osla saw gnirewolf %05 ot syad  hsotuhsA dna )6102( hgniS la te  .

)7102(  , w aereh  saw gnirewolf ot syad rof sisatsipe fo epyt yratnemelpmoc s

yb detroper   yajA  .la te  dna )2102( uwgnutA  la te )5002( .  .  peednaS la te  )5002( .

a  dna stceffe eneg citatsipe dna ecnanimod ,evitidda fo ecneserp detroper osl

dulcnoc l( ecnanimod x ecnanimod taht de  niam naht edutingam retaerg fo saw )

 .gnirewolf %05 ot syad rof stceffe eneg   nemmoO la te )0002( .   dna  rakladnaK

 .la te )6002(   ecnanimod dna evitidda htob fo noitubirtnoc tnacifingis delaever

 stceffe eneg gnirewolf %05 ot syad rof uwgnutA .  la te )5002( .  na  d  amrahS  dna

 amrahS  ihsabmadohK dna )2102(  .la te )2102(   citatsipe htob taht dedulcnoc

 %05 ot syad fo ecnatirehni eht rof elor tnatropmi na yalp stceffe eneg

 .stiart rehto dna gnirewolf  ihsabmadohK  .la te  %05 ot syad detroper )2102(

 dedulcnoc dna ,ecnanimod fo edutingam rehgih dna tnacifingis htiw gnirewolf

 ecnanimod x ecnanimod dna evitidda x evitidda fo tceffe citatsipe taht

tnenopmoc s yad rof s  sessorc erom ro eno ni tnacifingis erew gnirewolf %05 ot

cihw  eht gninimreted ni elor tnatropmi na deyalp sisatsipe taht detacidni h

 .sretcarahc eseht fo ecnatirehni  adooH  .la te  adooH dna )0002(  .la te  )1002(

sessorc eht lla ni devresbo erew snoitcaretni cinegid/citatsipe taht detroper  rof  

 dna gnirewolf %05 ot syad  tnacifingis erew stceffe eneg evitidda taht delaever

.gnirewolf %05 ot syad rof  

sehcnarb yramirp fo rebmuN  

 nemmoO la te ,)0002( .   rakladnaK  .la te dna )6002(   hgniS la te  )0102( .

devresbo   erew noitairav citeneg fo stnenopmoc )h( ecnanimod dna )d( evitidda

sehcnarb yramirp fo rebmun rof tnacifingis  .  amrahS la te  hgniS ,)1002( . .la te  

)9002(  dna   imhskaleerS la te  )3102( .  ,evitidda fo ecneserp eht detroper

citatsipe dna stceffe eneg ecnanimod   gnitacidni sessorc lla tsomla ni noitcaretni

 noisserpxe eht ni noitca eneg evitidda non dna evitidda htob fo ecnatropmi eht

 revewoH .sretcarahc eseht fo   adooH  .la te 0002(  adooH ,)  .la te 1002(  hgniS ,)
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 .la te )5002( iapjaB dna hgniS ,)3002(   yajA dna la te  . )2102(   taht detroper

 fo rebmun fo ecnatirehni eht ni yltnacifingis detubirtnoc )i( evitidda × evitidda

 .sehcnarb yramirp  hgniS  hgniS dna  hsotuhsA dna )6102( la te )7102( .   detroper

non fo epyt etacilpud -  .sehcnarb yramirp fo rebmun rof noitcaretni cilella  igayT

 iteerP dna )1002( avatsavirS dna la te )8002( .  detroper   fo ecnatropmi eht

 rof lortnoc citeneg eht ni stceffe citatsipe sa llew sa ecnanimod ,evitidda

 ,stceffe eneg citatsipe gnoma taht delaever dna sehcnarb yramirp fo rebmun

t )i( evitidda × evitidda  yramirp fo rebmun rof tnacifingis saw sisatsipe epy

.sehcnarb   edoraS la te  ,)9002( .  hsotuhsA dna )6102( hgniS la te )7102( .  

retni ecnanimod x ecnanimod devresbo -  erom saw )l( snoitcaretni cilella

i( evitidda x evitidda naht tnatropmi  .sehcnarb yramirp fo rebmun rof )

 imhskaleerS .la te  dna )3102(  ramraP  la te )5102( .   no tnemirepxe detcudnoc

 dna evitidda htob fo noitubirtnoc tnacifingis delaever dna aepnoegip fo sessorc

sehcnarb yramirp fo rebmun ni stceffe eneg ecnanimod  , saerehw  ednaS  pe la te  .

)5002(  dna   ihsabmadohK  .la te )2102(    dna ecnanimod ,evitidda taht detroper

 rebmun fo ecnatirehni eht ni devlovni erew  tceffe citatsipe eht fo eno tsael ta

nanimod dna )h( ecnanimod tnacifingis ,revewoH sehcnarb yramirp fo  x ec

 erew snoitcaretni )l( ecnanimod sehcnarb  yramirp fo rebmun rof devresbo   dna

retni ecnanimod x ecnanimod taht dedulcnoc -  erom saw )l( snoitcaretni cilella

 rep sehcnarb yramirp fo rebmun rof )i( epyt evitidda x evitidda naht tnatropmi

imoderp htiw tnalp sisatsipe fo epyt etacilpud fo tnan  amrahS . la te  ,)1002( .

 hgniS  .la te )9002( ,  hgniS la te  dna )0102( . ramraP  la te )5102( .    taht devresbo

 dna )d( evitidda htob fo lortnoc eht rednu saw sehcnarb yramirp fo rebmun

.stceffe eneg )h( ecnanimod  

oces fo rebmuN sehcnarb yradn  

 tuaR  .la te  ,)0002(  edoraS la te ,)9002( .   isayaP  .la te  rednivaR ,)0102(  te

 .la ,)2102(  K  ramu .la te  ,)9002(   hsotuhsA dna )6102( hgniS la te .  )7102(

 rof stceffe eneg )l( ecnanimod x ecnanimod fo edutingam rehgih detroper
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 erew stnenopmoc )l( dna )h( fo setamitse ehT .sehcnarb yradnoces fo rebmun

 fo edutingam rehgih htiw ,sessorc eht lla ni sngis etisoppo htiw tnacifingis

 eht ni sisatsipe fo epyt etacilpud htiw stceffe )l( ecnanimod x ecnanimod

noces fo rebmun fo ecnatirehni  .sehcnarb yrad  hgniS  .la te  hgniS ,)3002( la te  .

,)5002(   hgniS la te  yajA dna )5002( .  .la te  )2102(  fo ecneserp eht detroper

 lla tsomla ni noitcaretni citatsipe dna stceffe eneg ecnanimod dna evitidda

 dna evitidda htob fo ecnatropmi eht gnitacidni sessorc  noitca eneg evitidda non

 evitidda tceffe eneg elbaxif eht ,revewoH .sretcarahc eseht fo noisserpxe eht ni

 fo rebmun fo ecnatirehni eht ni yltnacifingis detubirtnoc )i( evitidda ×

 iteerP ,)1002( avatsavirS dna igayT .sehcnarb yradnoces la te ,)8002( .   hgniS   te

la )9002( .   hgniS dna la te non fo epyt etacilpud  detroper )0102( . -  cilella

 ,sehcnarb yradnoces fo rebmun rof noitcaretni  dna  fo ecnatropmi  detroper

 rof lortnoc citeneg eht ni stceffe citatsipe sa llew sa ecnanimod ,evitidda

hcnarb yradnoces  fo rebmun  ,stceffe eneg citatsipe gnoma taht delaever dna se

 yradnoces fo rebmun rof  tnacifingis saw sisatsipe epyt )i( evitidda × evitidda

.sehcnarb   tixiD la te dna )6002( .  uwgnutA  la te  . 5002( )  taht devresbo

retni ecnanimod x ecnanimod -  )l( snoitcaretni cilella  naht tnatropmi erom saw

 )i( evitidda x evitidda rebmun rof  ramraP .sehcnarb yradnoces fo  la te )5102( .  

 stceffe eneg ecnanimod dna evitidda htob fo noitubirtnoc tnacifingis detroper

sehcnarb yradnoces fo rebmun rof  ; w saereh   nemmoO la te 9991( . )  detroper

 devlovni erew stceffe citatsipe eht fo eno tsael ta dna ecnanimod ,evitidda taht

 .sehcnarb yradnoces fo rebmun fo ecnatirehni eht ni  adooH  .la te  dna )0002(

 adooH  .la te  )1002(  devresbo erew snoitcaretni cinegid/citatsipe taht detroper

eht lla ni   taht delaever dna sehcnarb yradnoces fo rebmun gnidulcni sessorc

 .sehcnarb yradnoces fo rebmun rof tnacifingis erew stceffe eneg evitidda

 ihsabmadohK  .la te )2102(   detroper retni ecnanimod x ecnanimod taht -  cilella

 naht tnatropmi erom saw )l( snoitcaretni  rebmun rof )i( epyt evitidda x evitidda

tnanimoderp htiw tnalp rep sehcnarb yradnoces fo   sisatsipe fo epyt etacilpud fo

.litnel ni  
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noitaitini dop ot syaD  

 tuaR la te  . 0002(  ,)  hgniS  .la te  hgniS ,)3002( iapjaB dna  ,)5002(   dna

 yajA  .la te  )2102( taht detroper   naht tnatropmi erom erew stceffe eneg evitidda

yad rof sessorc eht lla ni stceffe eneg tnanimod s  noitaitini sdop ot  delaever dna

 eneg fo noisserpxe eht ni xelpmoc eb ot deraeppa sretcarahc eht fo tsom taht

tidda x evitidda dna sessorc tnereffid ni stceffe  tsom ni tnatropmi erew evi

 gnidulcni stiart eht fo ytirojam rof sessorc yad s ylralimiS .noitaitini sdop ot  

 tixiD la te dna )6002( .  uwgnutA  la te  . )5002(   ecnanimod taht detroper osla

 rof sessorc tsom ni tnatropmi erew stceffe eneg yad s  dna noitaitini sdop ot

 delaever htiw stceffe )h( ecnanimod tnacifingis dna evitisop tnanimoderp  

tiart siht ni edutingam rehgih  yb detroper osla saw sihT .  ramuK la te .)9002( .  

revewoH ,  rakladnaK  .la te ,)6002(   hgniS la te )9002( .  ,  hgniS la te  ,)0102( .

 imhskaleerS la te )3102( .  ramraP dna  la te )5102( .   fo ecnatropmi eht detroper

non dna evitidda htob -  fo noisserpxe eht ni snoitca eneg evitidda  sdop ot yad

dedulcnoc dna noitaitini   citeneg fo stnenopmoc fo noitubirtnoc si ereht taht

 ecnairav e.i  eht sdrawot )l dna j ,i( citatsipe dna )h( ecnanimod ,)d( evitidda .

 rof naem yad s dnah rehto eht nO .noitaitini sdop ot ,  adooH  .la te ,)3002(  

K  ramu la te  ,)9002( .  isayaP  .la te  rednivaR ,)0102(  .la te  ,)2102(  )6102( hgniS

 hsotuhsA dna la te )7102( .   eno tsael ta dna ecnanimod ,evitidda taht detroper

 fo ecnatirehni eht ni devlovni erew tceffe citatsipe eht fo yad s  noitaitini sdop ot

imod x ecnanimod taht dedulcnoc dna retni ecnan - noitcaretni cilella   saw )l(

 epyt evitidda x evitidda naht tnatropmi erom .stiart siht rof )i(   gnidrocca oslA

 ot  edoraS la te ,)9002( .   rednivaR  .la te   dna )2102(   ihsabmadohK  .la te  )2102(

yad rof tnanimoderp erom saw )h( tceffe eneg ecnanimod s  noitaitini sdop ot

 dna retni ecnanimod x ecnanimod - erom saw )l( snoitcaretni cilella   tnatropmi

 .noitaitini sdop ot syad rof )i( epyt evitidda x evitidda naht  ,revewoH  tiolpxe ot

non sa llew sa evitidda - stceffe eneg evitidda ,  noitceles tnerrucer lacorpicer

 tuaR. detpoda eb yam erudecorp  .la te  isayaP ,)0002(  .la te  ,)0102(  hgniS

 )6102( A dna  hsotuhs la te  x ecnamimod fo ecnatropmi eht delaever )7102( .
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.sisatsipe fo epyt etacilpud htiw tiart siht rof stceffe ecnanimod   adooH  .la te

 adooH dna )0002(  .la te  )1002(  erew snoitcaretni cinegid/citatsipe taht detroper

r sessorc eht lla ni devresbo  tnacifingis erew stceffe eneg evitidda taht delaeve

.noitaitini sdop ot syad rof  

ytirutam dop %08 ot syaD  

 nemmoO la te ,)0002( .   amrahS la te  ,)1002( .  rakladnaK  .la te )6002( , 

 imhskaleerS .la te  )3102(  ,  dna ramraP  la te )5102( .   fo ecnatropmi eht detroper

non dna evitidda htob -  fo noisserpxe eht ni snoitca eneg evitidda  %08 ot yad

dedulcnoc dna ytirutam sdop   fo stnenopmoc fo noitubirtnoc si ereht taht

 ecnairav citeneg e.i  )l dna j ,i( citatsipe dna )h( ecnanimod ,)d( evitidda .

awot  rof naem eht sdr yad ot s    dnah rehto eht no ,ytirutam sdop %08  gnidrocca

 yaniV ot  .la te  tixiD ,)2002( la te dna )6002( .  uwgnutA  la te )5002(  .   amrahS

 ihsabmadohK ,)2102( amrahS dna  .la te  ,)2102( K  ramu la te  hgniS ,)9002( .

 hsotuhsA dna )6102( la te . )7102(   erom saw )h( tceffe eneg ecnanimod

yad rof tnanimoderp s  ytirutam sdop %08 ot  dna retni ecnanimod x ecnanimod -

itidda naht tnatropmi erom saw )l( snoitcaretni cilella  rof )i( epyt evitidda x ev

tiart siht   taht dedulcnoc dna tceffe eneg tnanimod  noc )h(  yltnacifingis detubirt

retcarahc siht rof   fo snoitareneg gnitagerges ni noitceles dna sessorc eht ni

itceffe eb lliw sessorc eseht tiart siht fo tnempoleved eht rof ev  ot ,revewoH .

non sa llew sa evitidda tiolpxe - stceffe eneg evitidda , tnerrucer lacorpicer  

 tuaR .detpoda eb yam erudecorp noitceles  .la te  ,)0002(  adooH  .la te )3002(  ,

 edoraS la te  ,)9002( .  isayaP  .la te  rednivaR dna )0102(  .la te  detroper )2102(

retni ecnanimod x ecnanimod taht -  tnatropmi erom saw )l( snoitcaretni cilella

a x evitidda naht itidd tiart siht rof )i( epyt ev .  rakladnaK  .la te )6002(   dna

ramraP   la te  )5102( . non dna evitidda htob fo ecnatropmi eht delaever - tidda  evi

tiart siht rof snoitca eneg fo epyt   .sisatsipe fo epyt etacilpud htiw  adooH  .la te

)0002(  adooH ,  .la te 1002(  ,) tuaR   ,)2002(  hgniS  .la te  hgniS ,)3002( la te  .

)5002(   yajA dna  .la te )2102(   detroper  saw tceffe eneg evitidda taht   erom
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opmi tceffe eneg tnanimod naht tnatr  yad rof sessorc eht lla ni s  sdop %08 ot

 ytirutam  ni xelpmoc eb ot  deraeppa sretcarahc eht fo tsom taht delaever dna

 evitidda x evitidda dna sessorc tnereffid ni stceffe eneg fo noisserpxe eht

 rof sessorc tsom ni tnatropmi erew stceffe yad s  .ytirutam sdop %08  ot

ylralimiS , G ,)1002( avatsavirS dna igayT  liho la te  iteerP ,)6002( . la te ,)8002( .  

 eladgnahaR dna )7002( vadaY la te  eneg evitidda taht detroper osla )2102( .

 rof sessorc tsom ni tnatropmi erew stceffe yad s  htiw ytirutam sdop %08 ot

gam rehgih htiw stceffe )h( ecnanimod tnacifingis dna tnanimoderp  fo edutin

 yaniV yb detroper osla saw sihT .stceffe )l( ecnanimod x ecnanimod  .la te

 tixiD ,)2002( la te  ,)6002( . uwgnutA  la te lleihsaD ,)5002( .  la te  ,)2002( .

 peednaS la te  ,)5002( .  ramuK  .la te  amrahS ,)9002( la te  dna )2102( .

 ihsabmadohK  .la te .)2102(  

 tnalp rep sdop fo rebmuN  

 amrahS la te  ,)1002( .  hgniS  .la te  hgniS ,)3002( la te )5002( .   yajA dna

 .la te  )2102( detroper  non dna evitidda htob taht -  stceffe eneg evitidda

 x evitidda fo ecnanimoderp htiw tiart siht fo ecnatirehni rof detubirtnoc

i( evitidda  ni devresbo erew stceffe tnacifingis taht dedulcnoc dna stceffe )

 citeneg eht ni sisatsipe fo erutan etacilpud eht gnitacidni noitcerid etisoppo

 dna igayT yb detroper erew stluser ralimiS .tnalp rep sdop fo rebmun fo lortnoc

,)2002( tuaR ,)1002( avatsavirS   lihoG la te  iteerP ,)7002( vadaY,)6002( . la te  .

  eladgnahaR  dna )8002( .la te   )i( evitidda × evitidda fo tnacifingis ehT .)2102(

 yb detroper osla saw tnalp rep sdop fo rebmun rof stceffe  yajA .la te  .)2102(  

teneg eht ni sisatsipe fo erutan etacilpud oslA  ni ecnatirehni rof lortnoc ci

 yb detroper saw tnalp rep sdop rep rebmun K  ramu la te ,)9002( .   isayaP  .la te

 rednivaR ,)0102(  .la te  ,)2102(   hsotuhsA dna )6102( hgniS la te )7102( . ,  yeht

osla    eneg )l( ecnanimod x ecnanimod evitisop dna tnacifingis ylhgih detroper

 .tnalp rep sdop fo rebmun rof stceffe  adooH  .la te ,)3002(  dna )5002( hgniS  

 edoraS la te )9002( .   dna ecnanimod ,evitidda fo ecneserp detroper osla
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dulcnoc dna stceffe eneg citatsipe e l( ecnanimod x ecnanimod taht d  fo saw )

 tnalp rep sdop fo rebmun  rof stceffe eneg niam naht edutingam retaerg

non fo ecnatropmi eht  gnitacidni -  tuaR .stceffe eneg evitidda  .la te  ,)0002(  

 ramuK  .la te  amrahS ,)9002( la te  ihsabmadohK dna )2102( .  .la te )2102(   osla

 dna tnalp rep dop rof tnacifingis saw )d( tceffe eneg evitidda detroper

retni ecnanimod x ecnanimod taht dedulcnoc -  erom saw )l( snoitcaretni cilella

 x evitidda naht tnatropmi a .tnalp rep sdop fo rebmun rof )i( epyt evitidd   lihoG

la te Y,)6002( .   eladgnahaR dna )7002( vada la te  )2102( .  evitidda taht detroper

 sessorc eht lla ni stceffe eneg tnanimod naht tnatropmi erom erew stceffe eneg

 tnalp rep sdop fo rebmun rof  deraeppa sretcarahc eht fo tsom taht delaever dna

isserpxe eht ni xelpmoc eb ot era  .sessorc tnereffid ni stceffe eneg fo no   hgniS

la te ,)9002( .   hgniS la te  dna )0102( .  imhskaleerS la te  )3102( .  taht devresbo

 erew noitairav citeneg fo stnenopmoc )h( ecnanimod dna )d( evitidda

 htiw sessorc eht ni tnalp rep sdop fo rebmun rof tnacifingis  yratnemelpmoc

non fo epyt -  saerehW .noitcaretni cilella ramraP  la te )5102( .   ecneserp detroper

 sdop fo rebmun ni noitcaretni citatsipe dna stceffe eneg ecnanimod ,evitidda fo

 .tnalp rep  

doP   htgnel  

 lihoG  ,)2002( tuaR la te  ,)7002( vadaY ,)6002( . K  ramu  te la ,)9002( .  

  eladgnahaR la te ,)2102( .   hsotuhsA dna )6102( hgniS la te )7102( .   detroper

 taht eneg )l( tnanimod x tnanimod  dop rof tnacifingis saw noitca   htgnel  dna

dulcnoc l( ecnanimod × ecnanimod taht de  ylniam tceffe eneg )  eht denrevog

dop fo ecnatirehni  non gnoma dna htgnel - snoitcaretni cilella  ,  x ecnanimod

 )I( ecnanimod  dah  htgnel sdop rof stceffe eneg niam naht edutingam retaerg

 )d( stceffe eneg evitidda  taht delaever dna stceffe eneg evitidda eht gnitacidni

nel sdop rof yltnacifingis detubirtnoc osla  .htg  edoraS la te ,)9002( .  yaniV  .la te

 tixiD ,)2002( la te  dna )6002( . uwgnutA  la te  )5002(  .   taht devresbo

 gnitacidni ,sessorc eht lla tsomla ni stceffe eneg citatsipe ecnanimod
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 dna htgnel sdop fo noisserpxe eht ni snoitca eneg ecnanimod fo ecnatropmi

 .htgnel sdop rof sessorc eht fo tsom ni tnelaverp saw sisatsipe fo epyt etacilpud

 lihoG ,)1002( avatsavirS dna igayT la te  dna )6002( .  yessaM iteerP la te  .

 taht detroper )8002( tidda  ni tnacifingis saw sisatsipe fo epyt )i( evitidda × evi

htgnel sdop rof sessorc  eht lla    eneg evitidda x evitidda taht dedulcnoc dna

retni )i( tceffe - aw snoitcaretni cilella tiart siht rof tnatropmi erom s  .  nemmoO  te

la )0002( .   dna  rakladnaK  .la te )6002(   ,evitidda fo ecneserp eht detroper

oitcaretni citatsipe dna stceffe eneg ecnanimod dop ni n   sessorc eht lla ni htgnel

a eneg evitidda non dna evitidda htob fo ecnatropmi eht gnitacidni  eht ni noitc

siht fo noisserpxe   .retcarahc ramraP yb detroper osla saw tluser ralimiS   .la te

 )5102( sisatsipe fo epyt etacilpud htiw  dop rof sessorc eht fo tsom ni  .htgnel  

 hgniS  .la te  hgniS ,)3002( la te  yajA dna )5002( .  .la te  )2102(  eht detroper

 stceffe eneg ecnanimod dna evitidda fo ecnatropmi ht ni  siht fo noisserpxe e

retcarahc  detubirtnoc )i( evitidda × evitidda tceffe eneg elbaxif eht ,revewoH .

tnacifingis dop fo ecnatirehni eht ni yl  .htgnel  

001 -  thgiew deeS  

 hgniS  hgniS dna  )6102( 001 rof noitca eneg etacilpud detroper -  dees

.thgiew  K  rakladna hgniS ,)6002(  iapjaB dna  K ,)5002(  ramu la te  osla )9002( .

001 ni ecnatirehni rof sisatsipe fo epyt etacilpud detroper -  dees thgiew  .

 rakladnaK  ,)6002(   hgniS la te ,)9002( .   hgniS la te  ,)0102( .  dna imhskaleerS

)3102( inavihS  ramraP dna   .la te )5102(   edutingam dna erutan eht deiduts osla

 dna sessorc aep noegip ni stnenopmoc dleiy dna dleiy rof stceffe eneg fo

 citatsipe dna stceffe eneg ecnanimod ,evitidda fo ecneserp eht detroper

001 ni noitcaretni - vitidda htob fo ecnatropmi eht gnitacidni thgiew dees  dna e

aretni dna stceffs eneg ecnanimod retcarahc siht fo noisserpxe eht ni noitc .   

 amrahS amrahS dna   ihsabmadohK ,)2102(  .la te ,)2102(   rednivaR  .la te )2102( , 

 hsotuhsA dna )6102( hgniS la te  )7102( .   taht detroper citatsipe eht gnoma  

001 rof rehgih erew stceffe eneg ecnanimod x ecnanimod ,stnenopmoc -  dees
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 .thgiew  hgniS iapjaB dna  )5002(   yajA dna  .la te )2102(  001 taht detroper -  sdees

wohs thgiew de   yltnacifingis erew sisatsipe etacilpud dna tceffe eneg evitidda

ropmi  eht ni tnat siht fo ecnatirehni  .stiart   nemmoO la te )0002( .   dna akladnaK r 

)6002(   lanoitceridibma dewohs )l( ecnanimod x ecnanimod taht detroper

 noitaicossa eht stcelfer evitidda x evitidda fo ngis evitisop eht tub ecnanimod

nitacidnI .senil latnerap eht ni selella fo  x ecnanimod fo ecnatropmi eht g

 avatsavirS dna igayT ,tiart eht rof )i( evitidda x evitidda dna )l( ecnanimod

 lihoG ,)1002( la te  eladgnahaR ,)7002( vadaY ,)6002( .  tuaR dna 2002(  dna )

 iteerP la te )8002( .   stceffe eneg evitidda fo ecnanimoderp devresbo osla  dna

ereffid rof yltnacifingis detubirtnoc )d( stceffe eneg evitidda  taht dedulcnoc  tn

001  ekil stiart - ,thgiew dees  w  saereh   ihsabmadohK  .la te )2102(   taht devresbo

001 -  lortnoc eht rednu saw thgiew dees  )h( ecnanimod dna )d( evitidda htob fo

revewoH .stceffe eneg , retni ecnanimod x ecnanimod -  )l( snoitcaretni cilella

 stiart eht fo tsom rof )i( epyt evitidda x evitidda naht tnatropmi erom saw

o desab slaudividni gnitceles yb detiolpxe eb dluoc hcihw deiduts  rieht n

 .noitceles tnerrucer ni ecnamrofrep  hgniS iapjaB dna   )5002(  eht detroper

001 ni stceffe eneg citatsipe )i( evitidda fo ecneserp -  gnitacidni ,thgiew dees

 tixiD .noisserpxe sti ni stceffe eneg )i( evitidda fo ecnatropmi la te dna )6002(.  

uwgnutA  la te  )5002( .  taht detroper  tnacifingis a edam stceffe eneg ecnanimod

001 fo ecnatirehni eht ot noitubirtnoc -  eht fo edutingam eht tub thgiew dees

stceffe eneg evitidda eht fo taht naht rehgih ylthgils saw stceffe ecnanimod   dna

ecnanimod taht dedulcnoc  effe eneg  fo tsom rof yltnacifingis detubirtnoc )h( stc

 eseht fo snoitareneg gnitagerges ni noitceles dednemmocer dna sretcarahc eht

iart siht fo tnempoleved eht rof evitceffe eb lliw hcihw sessorc t. 

 tnalp rep dleiy deeS  

  ,)2002( tuaR  hgniS  .la te  ,)3002(   hgniS iapjaB dna  ,)5002(   lihoG la te  .

  eladgnahaR ,)7002( vadaY ,)6002( la te )2102( .   yajA dna  .la te  )2102(

 tceffe eneg elbaxif taht detroper e.i  detubirtnoc )i( evitidda × evitiddA  .
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.tnalp rep dleiy dees fo ecnatirehni eht ni yltnacifingis  vatsavirS dna igayT  a

 iteerP dna )1002( la te )8002( .   osla  )i( stceffe eneg evitidda taht detroper

ylralimiS .tnalp rep dleiy dees rof yltnacifingis detubirtnoc  ,  adooH  .la te  )1002(

 adooH dna  .la te  )0002(  detubirtnoc noitca eneg evitidda taht detroper osla

t ni yltnacifingis non htob fo ecneserp dna tnalp rep dleiy dees fo ecnatirihni eh -

 snoitcaretni cilella e.i .  tuaR .detroper osla saw yratnemelpmoc ro etacilpud  te

 .la  ,)0002(  edoraS la te  ,)9002( .  K  ramu la te  ,)9002( .  isayaP  .la te  ,)0102(

 rednivaR  .la te  ,)2102(  hsotuhsA dna )6102( hgniS la te )7102( .   eht detroper

 cilellanon gnomA .stceffe eneg citatsipe dna ecnanimod ,evitidda fo ecneserp

 niam naht edutingam retaerg fo saw )l( ecnanimod x ecnanimod snoitcaretni

natropmi eht gnitacidni dleiy dees  rof stceffe eneg  ot gnideerb sisoreteh fo ec

non ezilitu -  .stceffe eneg evitidda  ramuK .la te   dna )9002(  imhskaleerS la te  .

)3102(   eneg ecnanimod dna evitidda htob fo noitubirtnoc tnacifingis delaever

ceffe llortnoc ni st gni   tiart siht fo citatsipe htob taht dedulcnoc dna   stceffe eneg

dleiy dees fo ecnatirehni eht rof elor tnatropmi na yalp .  adooH  .la te  dna )1002(

 adooH  .la te  )0002( eneg evitidda fo ecnatropmi eht detroper   dees rof noitca

 .dleiy  hsotuhsA dna )6102( hgniS la te 7102( . ) detroper   etacilpud fo ecneserp

non dna ecnanimod ,evitidda tnacifingis dna sisatsipe -  snoitcaretni cilella  rof

dees  dleiy D .  yb detroper osla saw dleiy dees  rof sisatsipe fo epyt etacilpu

 ramuK la te  )9002( .   yb detroper saw sisatsipe fo epyt yratnemelpmoc elihw

 amrahS .la te   dna )2102(  ihsabmadohK  .la te )2102(   dna  taht dedulcnoc

 stceffe eneg niam naht edutingam retaerg fo saw )I( ecnanimod x ecnanimod

 .stceffe eneg evitiddanon fo ecnatropmi eht gnitacidni dleiy dees  rof  nemmoO

la te 9991( . )  dna rakladnaK  )6002(  /citatsipe taht detroper  snoitcaretni cinegid

i devresbo erew rof sessorc eht lla n  dees   eneg evitidda taht delaever dna dleiy

 yratnemelpmoc dna retcarahc rehto dna dleiy dees rof tnacifingis erew stceffe

g epyt dees ni devresbo saw noitca ene  .dleiy   amrahS la te  hgniS ,)1002( . a te l  .

)9002(  ,  hgniS la te  dna )0102( .  ramraP la te )5102( .   fo ecneserp eht detroper

 lla ni dleiy dees ni noitcaretni citatsipe dna stceffe eneg ecnanimod ,evitidda
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 eneg evitidda non dna evitidda htob fo ecnatropmi eht gnitacidni sessorc eht

ht ni noitca  retcarahc siht fo noisserpxe e  yb detroper osla saw tluser ralimiS.

)6002( rakladnaK   fo tnatropmi eht detseggus dna  non dna evitidda htob -

 rep dleiy dees rof sisatsipe fo epyt etacilpud htiw snoitca eneg fo epyt evitidda

 .tnalp  

                               

 

 

 

 

 

 



 

 

 

 

 

 

 

 

III RETPAHC  

SDOHTEM DNA SLAIRETAM  

 

 

 

 

 



SDOHTEM DNA SLAIRETAM  

 ,tnemirepxe fo doirep ,etis latnemirepxe fo sliated ehT  lacigoloroetem

 atad desu slairetam ,doirep latnemirepxe eht gnirud  rof detpoda sdohtem ,

gnitcudnoc   fo esruoc eht gnirud atad fo sisylana dna stnemirepxe fo

.swollof sa retpahc siht ni debircsed era noitagitsevni  

noitamrofni lareneG .1.3  

tnemirepxe fo etiS .1.1.3  

           “ eht yduts ot nekatrednu saw noitagitsevni tneserp ehT  gninibmoC

neg dna ytiliba elbategev ni stceffe e - aepnoegip epyt  ([  najaC sunajaC  ).L(

]).pslliM ” rednu  ”dnalagaN fo llihtoof   detcudnoc saw yduts latnemirepxe ehT

 fo loohcS ,gnideerB tnalP dna sciteneG fo tnemtrapeD eht fo mraf ta

 larutlucirgA  ,tnempoleveD laruR dnA secneicS  ,supmaC amehpizdeM

 detacol si mraf latnemirepxe ehT .6102 dna 5102 gnirud ,ytisrevinU dnalagaN

 edutitla na ta edutignol E "40 '35 eerged 39 dna edutital N "34 '54 eerged 52 ta

.level aes naem evoba m 013 fo  

atad lacigoloroeteM 2.1.3  

             p atad ehT  mumixam dna muminim ,llafniar ylkeew eht ot gniniatre

 5102 firahK( nosaes tnemirepxe niam eht rof ytidimuh evitaler ,erutarepmet

2.3 dna 1.3 elbat ni detneserp neeb sah )6102 dna  
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 .1.3 elbaT  noitagitsevni fo doirep eht gnirud atad lacigoloroeteM enuJ( -

)5102 rebmeceD  

htnoM  erutarepmeT  ytidimuH evitaleR   latoT

 llafniaR

)mm(  

meT.xaM

 ( .p o )C  

 .pmeT.niM

(o )C  

 HR.xaM

(O )C  

 HR.niM

(O )C  

enuJ  05.13  05.42  00.28  00.85  08.881  

yluJ  09.13  08.42  00.58  00.95  09.223  

tsuguA  05.13  01.52  00.38  00.16  09.771  

rebmetpeS  .13 09  03.42  00.58  00.95  08.232  

rebotcO  07.13  08.02  00.29  00.36  03.16  

rebmevoN  02.82  00.51  00.39  00.95  07.02  

rebmeceD  06.42  09.9  00.29  00.25  06.9  

)inapanrahJ RHEN rof xelpmoc hcraeser RACI :ecruoS(  

 elbaT .2.3  yluJ( noitagitsevni fo doirep eht gnirud atad lacigoloroeteM -

)6102 rebmeceD  

htnoM  erutarepmeT  ytidimuH evitaleR   latoT

 llafniaR

)mm(  

meT.xaM

 ( .p o )C  

 .pmeT.niM

(o )C  

 HR.xaM

(O )C  

 HR.niM

(O )C  

yluJ  85.23  48.42  2.19  4.17  40.75  

tsuguA  97.33  63.42  73.29  50.96  4.28  

rebmetpeS  65.23  59.32  28.39  70.37  4.96  

rebotcO  21.23  50.22  06.39  64.96  1.6  

rebmevoN  12.82  19.61  76.49  71.66  73.53  

rebmeceD  35.62  55.11  44.49  83.45  82.1  

)inapanrahJ RHEN rof xelpmoc hcraeser RACI :ecruoS(  

 



43  
 

LIATED LATNEMIREPXE 2.3  

 .1.2.3 lairetam latnemirepxE  

 ruof fo desirpmoc yduts tneserp eht ni desu lairetam latnemirepxe ehT

nerap elamef( senil tnerap elam( sretset eerht ,)t ,)  F1 F( noitareneg ecnavda dna  2

F dna 3 .noitareneg hguorht deniatniam )  

:3.3 elbaT   desu stnerap fo tsiL  ni  x eniL retseT   naem noitareneG dna

                  sisylana  

stneraP                                    retcarahC  

GRB -2 dlob dna gnidleiy hgiH -  lahd rof yteirav aep noegip dedees
dna   ymaerc htiw egral era dees eht ,esoprup elbategev

ruoloc etihw . 

3B - 31  P  ,erutan ni llat si tnal era dees dna dedees dlob   nworb thgil
 htiw ruoloc ni dem i mu   dees ezis . 

2B - 01  dloB - dem htiw aep noegip dedees  neerg ,sdees dezis mui
noitcirtsnoc sdop etaredom ot thgils htiw sdop . 

2B -5-2-1 nworb dna dees ezis muidem sah tI  ni hsi dlob ,ruoloc -
 htiw neerg era sdop ,dedees kaerts  kram .  

GRB -1 ,ravitluc aep noegip gnidleiy hgiH   ,rerob sdop ot tnatsiser
htiw egral era dees eht   ymaerc dees etihw  ruoloc . 

GRB -3  etanimretedni htiw yteirav noitarud muidem ot ylraE
srewolf ehT .tibah htworg   dna wolley era yteirav siht fo

ra sdop egral ot muidem sah tI .ruoloc ni neerg e  dees  .dezis   

1B - 961 -1 seiteirav esehT  h htiw ezis dees egral ot muidem sa  rc  ymae
dees  ruoloc   htiw neerg era sdop dna kaerts  kram . 
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dohtem latnemirepxE 3.3   

 .ON TNEMIREPXE :)5102( 1   dna secnairav ytiliba gninibmoc fo sisylanA

tceffe  ot 2F morf tnemecnavda noitareneg dna s 3F  

F fo gnitnalP .1.3.3 I stnerap dna noitareneg   

 stnerap neves dna sdirbyh 21 ehT enil 4( s  )sretset 3 dna ew  ni nwos er

llew - i dleif deraperp  n  firahK  ,5102  htiw )DBR( ngiseD kcolB dezimodnaR ni

 mc 06 dna swor nihtiw mc 54 decaps erew stnalp ehT .snoitacilper eerht

or neewteb 5.1 x m 3 fo ezis tolp a ni ,sw  m htdaerb x htgnel( )  gninnigeb eht nI .

2 tnemirepxe eht fo - sisnoc suht ,llih hcae ta delbbid erew sdees 3  52 fo gnit

 ot tuo deirrac saw gninniht ,noitanimreg fo skeew owt retfA .tolp hcae ni stnalp

 ,N gk51 fo etar eht ta deilppa rezilitref ehT .llih hcae ta tnalp elgnis niatniam

K gk 51 dna P gk 02 ah/  dewollof erew secitcarp larutluc dednemmocer eht llA .

ar ot  fo yduts rof tnemirepxe dleiF .yduts fo doirep eht gnirud porc doog esi

c P( rof sisylana ytiliba gninibmo  sa detcudnoc saw aepnoegip fo )s1F + stnera

:woleb deliated  

emmargorP lacinhceT .2.3.3  

ngiseD .1      :  .)DBR( ngiseD kcolB dezimodnaR  

acilpeR fo .oN .2   snoit   : 3 

 woR .3 - ecnatsiD woR   : .mc 06  

 tnalP .4 - ecnatsiD tnalP   : .mc 54  

swoR fo .oN .5    3         :  

                    htgnel woR .6            :   4  

             emit emas eht tA  ,sisylana naem noitareneg rof lairetam etareneg ot

 edam erew sessorc ,5102 gnirud   erehw lop dna noitalucsame enod saw noitanil  
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03.6 gninrom ta - .m.a 00.8  ssecorp ehT   fo  emmargorp noitazidirbyh  sesirpmoc

 fo  4 elamef  3 dna   a etareneg ot elam  latot  retset x enil a ni sdirbyh fo tes

K yb desoporp sa noihsaf E .)7591( enrohtpme noitanillop dna noitalucsam   saw

 tuo deirrac no  d sdirbyh 21 gniru  nosaes yniar 5102 S .  dnah fo srebmun tneiciffu

gnirud decudorp erew sdees detanillop   noitalucsame ssecorp T .  eh  tsom dub

ylekil  saw yad txen eht nellop dehs ot   .detceles ehT   sdub  erew c ylthgit desol  

T  .dub erutam a fo ezis eht %6 yletamixorppa dna  ecnecserolfni rep sdub ow

 detceles saw  dna noitalucsame rof  tuoba  dna detalucsame era sdub net ot owt

. devomer era sdub rehto  noitalucsame retfA  .yletaidemmi enod saw noitanillop

B  htiw deggat erew sdu noitacifitnedi ysae rof daerht  rewolf detanillop ni  . U  litn

deniatbo erew sdop dessorc fo srebmun tneiciffus   saw ssecorp noitazidirbyh

tuo deirrac  senil eht fo hcaE . ziv . GRB - 3B , 2 - 2B ,31 - 2B dna 01 -5-2-1  erew

dessorc   sretset ruof fo hcae htiw .ziv  GRB - RB ,1 G- 1B  dna 3 - 961 -1  × eniL a ni

 gnirud snoitanibmoc ssorc 21 fo dees 1F etareneg ot ngised gnitam retseT

 emit emas eht tA .6102 ,firahk  noitareneg 2F fo slairetam latnemirepxe  ydaerla

tneserp dna deniatniam   ,aepnoegip rof PRCIA morf detcelloc erew

amehpizdeM  2F siht ,retnec   ot desiar saw noitareneg suoiverp eht morf

 erew 2F emos dna noitalupop 3F ecudorp deird nus  erots dna d evas dna d  rof

raey txen  .  detareneg saw seiduts naem noitareneg rof slairetam suhT

itareneg cisab evif dna ,ylsuoenatlumis  sno ziv . 3F dna ,2F ,1F ,2P ,1P   saw

6102 gnirud detaulave erew dna sessorc 21 eht fo hcae rof depoleved . 
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sessorc 21 rieht dna tneraP :4.3 elbaT  

 

                  seniL               secruoS  

1L  GRB -2 akatanraK ,erolagnaB ,SAU  

2L  3B - 31   ,erolagnaB ,SAU akatanraK  

3L  2B - 01  akatanraK ,erolagnaB ,SAU  

4L  2B -5-2-1 akatanraK ,erolagnaB ,SAU  

sretseT  

1T  GRB -1 akatanraK ,erolagnaB ,SAU  

2T  GRB -3 akatanraK ,erolagnaB ,SAU  

3T  1B - 961 -1 akatanraK ,erolagnaB ,SAU  

)retseT x eniL ( sessorC  

1 2B -5-2- GRB x 1 -1 

2 2B -5-2- GRB x 1 -3 

3 2B -5-2- 1B x 1 -  961 -1 

4 3B -  x 31 GRB -1 

5 3B - GRB x 31 -3 

6 3B - 1B x 31 -  961 -1 

7 2B - GRB x 01 -1 

8 2B - GRB x 01 -3 

9 2B - 1B x 01 -  961 -1 

01  GRB - GRB x 2 -1 

11  GRB - GRB x 2 -3 

21  GRB - 1B x 2 -  961 -1 
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)6102( 2 .oN TNEMIREPXE  

 stnenopmoc fo ydutS citeneg fo   hguorht stiart dleiy dna dleiy rof secnairav

 evif gnisu sisylana snaem noitareneg ledom sretemarap  

 sisylana naem noitareneG .3.3.3  

               snoitalupop evif fo gnisirpmoc lairetam latnemirepxe ehT ziv .  ,2P ,1P

 snoitanibmoc ssorc 21 fo 3F dna 2F ,1F ziv . GRB - GRB x  2 - GRB ,1 - GRB x  2 -

GRB ,3 - 1B x 2 - 961 - 3B  ,1 - GRB x 31 - 3B  ,1 - GRB x 31 - 3B  ,3 - 1B x 31 - 961 -  ,1

2B - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - 2B ,1 -5-2- GRB x 1 - 2B ,1 -

5-2- GRB x 1 - 2B dna 3 -5-2- 1B x 1 -1 96 -  raey suoiverp eht morf detareneg 1

 snoitacilper eerht htiw )DBR( ngiseD kcolB dezimodnaR a ni detaulave erew

 gnirud  firahK 6102  .stceffe sti dna noitca eneg fo erutan eht etamitse ot  

.raey suoiverp sa deilppa saw rezilitref fo esod dednemmoceR  

  .4.3.3 T emmargorP lacinhce  

ngiseD .1    :  .)DBR( ngiseD kcolB dezimodnaR  

noitacilpeR fo .oN .2  :  3 

 woR .3 - ecnatsiD woR  :  06  .mc  

 tnalP .4 - ecnatsiD tnalP  :  54  .mc  

swoR fo .oN .5   :  3 

htgnel woR .6   :  m 4  
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 ssorc dna stnerap fo sliateD :5.3 elbaT oitanibmoc  naem noitareneg rof sn

sisylana  

 

( stneraP 1P ) epytoneG  

1 GRB -2 

2 3B - 31  

3 2B - 01  

4 2B -5-2-1 

stneraP  ( 2P ) 

1 GRB -1 

2 GRB -3 

3 1B - 961 -1 

sessorC  

1 2B -5-2- GRB x 1 -1 

2 2B -5-2- GRB x 1 -3 

3 2B -5-2- 1B x 1 -  961 -1 

4 3B -  x 31 GRB -1 

5 3B - GRB x 31 -3 

6 3B - 1B x 31 -  961 -1 

7 2B - GRB x 01 -1 

8 2B - GRB x 01 -3 

9 2B - 1B x 01 -  961 -1 

01  GRB - GRB x 2 -1 

11  GRB - GRB x 2 -3 

21  GRB - 1B x 2 -  961 -1 

 

 

 

 



04  
 

dedrocer eb ot snoitavresbO 4.3  

retcarahc evitatitnauQ .1.4.3  

 eviF  stnalp  noitalupop evititepmoc eht gnoma  tolp hcae morf nekat erew

 noitacilper hcae ni  ylmodnar  eht fo tsil ehT .stiart eht fo atad gnidrocer rof

:woleb nevig era snoitavresbo eht gnidrocer rof sdohtem rieht dna deiduts stiart  

 gnirewolf %05 ot syaD .1.1.4.3  

eht morf dedrocer erew syad fo srebmuN   etad eht llit gniwos fo etad

wolf tnecrep 05 nehw  tolp ni deraeppa re sisab . 

 )mc( thgieh tnalP .2.1.4.3  

 dnuorg eht morf retemitnec ni dedrocer saw tnalp eht fo thgieh ehT

.ytirutam fo emit eht ta mets niam fo pit ot level  

alp rep sehcnarb yramirP .3.1.4.3  tn  

 rebmun latot sa dedrocer saw tnalp rep sehcnarb yramirp fo rebmun ehT

.mets niam eht no sehcnarb yramirp fo  

 tnalp rep sehcnarb yradnoceS .4.1.4.3  

 latot sa dedrocer saw tnalp rep sehcnarb yradnoces fo rebmun ehT

bus fo rebmun -  fo sehcnarb no sehcnarb .mets niam eht  

noitaitini sdop ot syaD .5.1.4.3  

 ecnaraeppa ot gniwos fo etad eht morf detnuoc saw syad fo rebmun ehT

.tnalp eht no dop tsrif fo  

:ytirutam sdop %08 ot syaD .6.1.4.3  

           egats eht ot gniwos fo etad eht morf syad fo smret ni deton saw sihT

.derutam evah sdop tnecrep %08 revo nehw  
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tnalp rep sdop fo rebmuN .7.1.4.3  

 ytirutam lacigoloisyhp ta tnalp detceles hcae morf sdop evitceffe eht llA

.degareva dna detnuoc erew  

3 )mc( htgnel doP .8.1.4.  

 sdop evif fo htgnel naeM .ertemitnec ni derusaem saw dop fo htgneL

.degareva dna deredisnoc saw tnalp hcae morf  

001 .9.1.4.3 - )g( thgiew deeS  

 )yrd ria( tnecrep 01 ta smarg ni sdees 001 detnuoc fo thgiew tset ehT

saw tnetnoc erutsiom  .epytoneg laudividni rof dedrocer  

)g( tnalp rep dleiy deeS .01.1.4.3  

 .yletarapes dewonniw dna dehserht ,detsevrah erew stnalp detceles ehT

 etairporppa ot meht deird nus retfa smarg ni dehgiew erew sdees eht yllaniF

.level erutsiom  

carahc evitatilauQ 2.4.3 ret  

oceR :ruoloc sdoP   .1.2.4.3 sdop eht fo ruoloc niam sa dedr  

ytirutam raen ta dedroceR  :ecnecsebup sdoP   .2.2.4.3  

 ytirutam raen ta dedroceR :noitcirtsnoc ecafrus sdoP   .3.2.4.3  

ytirutam sdop ta dedroceR :ezis sdoP   .4.2.4.3  

ssenixaw sdoP   .5.2.4.3 ytirutam raen ta dedroceR :  

ytirutam raen ta dedroceR :ssenikcits ecafrus sdoP   .6.2.4.3  

tsevrah retfa dedrocer ;nrettap taoc deeS   .7.2.4.3  

gnitsevrah fo shtnom eerht nihtiw dedroceR :epahs deeS   .8.2.4.3  
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tsevrah retfa dedroceR :ruoloc deeS   .9.2.4.3  

sisylana lacitsitatS 5.3  

 sretcarahc eht no detcelloc atad ehT  erew  rof dezylana yllacitsitats

.sretemarap laciteneg suoirav  

 ytiliba gninibmoc dna ecnairav fo sisylanA .1.5.3  

 sisylanA  fo ytiliba gninibmoc  tuo deirrac saw  rep sa   detseggus dohtem

rohtpmeK yb  tnereffid ot eud sesira taht serauqs fo mus naeM .)7591( en

 erew seulav citeneg detcepxe rieht dna detamitse erew noitairav fo secruos

 retseT x eniL rof elbat )AVONA( ecnairav fo sisylana ledom A .detaluclac

:woleb nevig si sisylana  

 gninibmoc rof AVONA ytiliba  

 

fo ecruoS  

noitairav  

 seergeD

fo  

modeerf  

 naeM

   fo mus

serauqs  

serauqs fo mus naem detcepxE  

noitacilpeR  r( - )1  _  

sdirbyH  tl( - )1  _  

seniL  l( - )1  M1 � 2
e  )SF(voC[ r + - ])SH(voC[tr + )SH(voC2  

sretseT  t( - )1  M2 � 2
e  )SF(voC[ r + - voC[ lr + )SH(voC2 ])SH(  

retset ×eniL  l( - t( )1 - )1  M3 � 2
e  )SF(voC[r + - ])SH(voC2  

rorrE  r( - tl( )1 - )1  M4 � 2
e 

 

,erehW  

snoitacilper fo rebmuN = r  

)selam( senil fo rebmuN = l  

)selamef( sretset fo rebmuN = t  

sbis flah fo ecnairavoC = )SH( voC  



34  
 

voC  sbis lluf fo ecnairavoC = )SF(  

selamef ot eud serauqs fo mus naeM = 1M  

selam ot eud serauqs fo mus naeM = 2M  

elam x elamef ot eud serauqs fo mus naeM = 3M  

rorre ot eud serauqs fo mus naeM = 4M  

 

ecnairav fo noitamitsE .2.5.3  

                ecnairavoc fo smret ni desserpxe erew secnairav ACS dna ACG ehT

.woleb detacidni sa )SH( sbis flah dna )SF( sbis lluf  

= )SH( voC  
)t + l( r

M2 - M + M 321                                     

M[ r3/1 = )SF( voC 1 M+ 2 M+ 3 – M3 4  )SH( voC r6 + – t+l( r ])SH( voC )  

� 2 )SH( voC =acg  

� 2  )SF( voC =acs – )SH( voC 2  

   = senil )SH( voC = senil rof ecnairav ACG
t r

 M - M 21                                                     

 = sretset )SH( voC = sretset rof ecnairav ACG   
l r

 M - M 32     

  = sdirbyh rof ecnairav ACS
 r

 M - M 43                                       

stceffe ytiliba gninibmoc fo noitamitsE .3.5.3  

              .woleb nevig si stceffe ACS dna ACG eht esylana ot desu ledom ehT  

kjie + jis + jg + ig + � = kjiY  

kjiY  noitacilper htk eht ni )j x i( ssorc eht fo derusaem retcarahc yna =  
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naem noitalupoP = �  

tnerap )elam( hti fo tceffe acg = ig  

tnerap )elamef( htj fo tceffe acg = jg  

ssorc ht)j x i( fo tceffe acS = jis  

kji noitavresbo htiw detaicossa rorrE = kjie  

ebmuN = i stnerap elamef fo r  

stnerap elam fo rebmuN = j  

snoitacilper fo rebmuN = k  

woleb detacidni sa detamitse erew stceffe laudividni ehT  

)A(                     )acg( stceffe ytiliba gninibmoc lareneG  

 : seniL )i
tlr

...X

rt

..iX
ig −=   

,erehW  

fo latoT = ..iX   i ht   dna stnerap lla revo tnerap elamef

                                                    snoitacilper  

 = naem noitalupoP
tlr

...X
=                                     

 = jg = sretseT )ii   
trl

...X

rl

.j.i.X
−=  

,erehW  

htj fo latoT = .j.X   dna stnerap elamef lla revo tnerap elam

snoitacilper  
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)acs( stceffe ytiliba gninibmoc cificepS )B(  

         

s  = ji   
tlr

..X

lr

..jX

rt

..iX

r

..jiX
−−−=  

,erehW  

snoitacilper lla revo snoitanibmoc htji fo latoT = jiX  

noitanibmoc htji eht fo tceffe acs = jiS  

 

 eht ot gniniatrep )DC( ecnereffid lacitirc dna )ES( rorre dradnats ehT

 tnereffid fo stceffe acs dna stnerap elamef dna elam fo stceffe acg

snoitanibmoc  

tr

4M
)enil rof acg( ES =  

lr

4M
 )retset rof acg( ES =  

  

√= )tceffe acs( ES )r/4M(  

,erehW  

SSMe( ecnairav rorrE = 4M ) 

noitacilpeR = r  

seniL = l  

sretseT = t  

noitcaretni rieht dna sretset ,senil fo noitubirtnoc lanoitroporP  

                                     

                                                  001 x )senil( SS  

 = )%( senil fo noitubirtnoC )a ----------------------  

                                                   )sessorc( SS  
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                                                     001 x )sretset( SS  

 = )%( sretset fo noitubirtnoC )b ----------------------  

                                                       )sessorc( SS  

 

                                                001 x )sretset x senil( SS  

 = T x L fo noitubirtnoC )c      --------------------------------  

                                                      )sessorc( SS  

,erehW  

fo muS = SS  serauqs  

 

)sledom retemarap eviF( sisylana naem noitareneG .4.5.3  

 secnairaV dna snaeM noitareneG .1.4.5.3  

 dna naem etaluclac ot desu erew serudecorp lacitsitats dradnats ehT

 = )x( naeM .retcarahc hcae rof noitareneg hcae fo secnairav
∑ 𝑖𝑥

𝑛
 

 = ecnairaV
1

𝑛−1
 �∑ 𝑥𝑖

2 � (∑ 𝑖𝑥 )2

𝑛
� 

V( naem fo ecnairaV  m  = )
ecnairaV

𝑛
 

 = )E.S( naem rorre dradnatS � ecnairaV
𝑛

 

.noitareneg evitcepser rof dedrocer snoitavresbo fo rebmun latoT = n  

2.4.5.3 S .  stset gnilac  

evitidda elpmis fo ecneserp eht nI -  stsixe ereht ,snoitautis ecnanimod  a

 .snaem noitareneg tnereffid fo seulav detcepxe eht neewteb pihsnoitaler elpmis

 C ,B ,A tset gnilacs detcurtsnoc )5591( rehtaM dna namyaH dna )9491( rehtaM

 elpmis fo ycauqeda eht tset ot desu erew hcihw tpecnoc siht no desab D dna

evitidda - ledom ecnanimod   .noitcaretni citatsipe fo ecneserp eht tceted ot dna

evitidda elpmis fo eruliaf etacidni dluow stset fo rehtie fo ecnacifingis ehT -
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 fo snoitaluclac ehT .snaem noitareneg ni noitairav nialpxe ot ledom ecnanimod

rednu ereh sa era stset gnilacs  

 = A  2 𝐵�1– 𝑃�1 – 𝐹�1 

 = B  2 𝐵�  2 – 𝑃�2 – 𝐹�1 

 = C  4 𝐹�  2 –  2 𝐹�1– 𝑃�1 – 𝑃�2 

4 = D  𝐹� 3– 2 𝐹�  2 – 𝑃�1 – 𝑃�2 

          snoitareneg evif erew ereht yduts tneserp eht ni ecniS ziv . P1 P , 2 F , 1 F , 2 

F dna 3 .enod erew D dna C selacs fo noitamitse eht ecneh ,  

 eht fo secnairav ehT ealumrof gniwollof gnisu detupmoc erew setamitse  

V  C ( V61 = 𝐹�2 ( V4 + ) 𝐹�1 ( V + ) 𝑃�1 ( V + ) 𝑃�2) 

V  D ( V61 = 𝐹�3 ( V4 + ) 𝐹�2 ( V + ) 𝑃�1 ( V + ) 𝑃�2) 

nilacs hcae fo rorre dradnats ehT rednu sa detaluclac saw tset g  

 = )C( .E.S �𝑉𝐶�
1
2 

  = )D( .E.S �𝑉𝐷�
1
2 

t gnisu yb tuo deirrac saw tset gnilacs laudividni fo gnitset ehT -  :swollof sa tset  

)C( .E.S/C = )C( t  

)D(.E.S/D = )D(t  

          t rof modeerf fo eerged ehT -  fo eerged fo mus eht ot lauqe saw tset

itcepser eht ni devlovni snoitareneg eht lla fo modeerf s ev  nwohs sa tset gnilac

woleb  

F fo f.d = )C( .f.d 2 F fo .f.d + 1 P fo .f.d + 1 P fo .f.d + 2  
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F fo f.d = )D( .f.d 3 F fo .f.d + 2 P fo .f.d + 1 P fo .f.d + 2 

            detalubat eht htiw derapmoc erew ’t’fo seulav detaluclac eht ,revewoH

fo seulav  ‘ ’t   eno yna fo ecnacifingis ehT .ecnacifingis fo slevel %1 dna %5 ta

non fo ecneserp eht etacidni ot nekat si selacs eseht fo -  .noitcaretni cilella  

stnenopmoc citeneg fo noitamitsE .3.4.5.3  

eviF - g suoirav fo noitamitse rof ledom retemarap  stnenopmoc citene

orp aH yb desop y  saw )8591( nam alumrof gniwollof gnisu deilppa  .  

 = )m( naeM 𝐹�2 

 = )d( tceffe evitiddA 1
2  𝑃� 1 – 1

2 𝑃� 2  

4( = )h( tceffe ecnanimoD 𝐹�1 21 + 𝐹�2 – 61 𝐹�3 6 / )  

8( = )l( ecnanimoD x ecnanimoD 𝐹�1– 42 𝐹�2 61 + 𝐹�3 3 / )  

 = )i( evitiddA x evitiddA 𝑃�1 – 𝐹�  2  +
1
 2

�𝑃�1 – 𝑃�2  )h + – 
𝑙
4
 l 

swollof sa detupmoc saw etamitse hcae fo ecnairav ehT  

Vm (V = 𝐹�2) 

V  d  =
1
4

�𝑉�𝑃�1  + ) 𝑉�𝑃�2 ])  

V  h = 1
63
 � (V61 𝐹�1 (V441 + ) 𝐹�2 (V652 + ) 𝐹�3 ])  

Vl  = =
1
9

� ( V652 𝐹�3 ( V675 + ) 𝐹�2 ( V46 + ) 𝐹�1 ])  

Vi  = 𝑉�𝑃�1  + ) 𝑉�𝐹2  + )
1
4

�𝑉�𝑃�1  + ) 𝑉�𝑃�2 V + ) h  + ]
1
61
 V( l) 

 eneg eht fo hcae fo rorre dradnats ehT swollof sa detupmoc saw tceffe  

  = )m( .E.S �𝑉𝑚�
1
2      

  = )d( .E.S �𝑉𝑑�
1
2 

 = )h( .E.S �𝑉 �
1
2      
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= )i( .E.S �𝑉𝑖�
1
2      

 = )l( .E.S �𝑉𝑙�
1
2 

 gnisu yb detset saw retemarap hcae fo ecnacifingis ehT t- tset  

  )m(.E.S/)m( = )m( t  

 )i( .E.S/)i( = )i( t  

  )d(.E.S/)d( = )d( t  

  )h( .E.S/)h( = )h( t  

 )1( .E.S/)1( = )l( t  

          detalubat htiw derapmoc saw retemarap hcae fo eulav t detaluclac ehT

cnacifingis fo slevel %1 dna %5 ta t fo seulav .e  

                                    

 

 

 



 

 

 

 

 

 

 

 

VI RETPAHC  

NOISSUCSID DNA STLUSER  

 

 

 

 

 



NOISSUCSID DNA STLUSER  

retcarahc evitatilauQ .1.4  

 eniN .sisylana lacitsitats ot detcejbus ton saw retcarahc evitatilauQ

noegip suoirav fo retcarahc evitatilauq rof devresbo erew sretcarahc   aep

T ni detneserp sa sepytoneg 1.4 elba . 

ruoloc sdoP .1.1.4  

 yehT .dedrocer erew ruoloc sdop fo sepyt tnereffid owT  era  htiw neerg

tiw neerg dna kaerts nworb evif tnerap gnomA .kaerts kcalb h  sepytoneg  GRB -

,2  3B - 2B ,31 - 01 2B , -5-2-  dna 1 GRB -  3 neergdedrocer nworb htiw  kaerts

dna GRB -  dna 1 1B - 961 -  eht gnoma dna kaerts kcalb htiw neerg dedrocer 1

 sessorc  dedrocer sessorc eht lla .skaerts nworb htiw neerg  

ecnecsebup sdoP .2.1.4  

 sdoP .ecafrus sdop no htworg yriah fo ecneserp eht si ecnecsebup sdoP

uof saw ecnecsebup .sessorc dna stnerap htob ,sepytoneg eht lla ni dn  

noitcirtsnoc sdoP .3.1.4  

 thgils era yehT .dedrocer erew noitcirtsnoc sdop fo sepyt tnereffid owT

GRB stnerap ehT .noitcirtsnoc sdop fo epyt tnenimorp dna - 3B ,2 - 2B ,31 -  ,01

GRB - 1B dna 1 - 961 - pyt thgils evah 1 erehw ,noitcirtsnoc sdop fo e  stnerap sa

2B -5-2- GRB dna 1 -3  sessorc eht gnomA .noitcirtsnoc fo epyt tnenimorp evah

GRB - GRB X  2 - GRB ,1 - 1B X 2 - 961 - 3B,1 - GRB x 31 - 3B ,1 - 1B X 31 - 961 -  ,1

2B - GRB X 01 - 2B  dna 1 - 1B X 01 - 961 -  noitcirtsnoc sdop fo epyt thgils evah 1

na GRB sessorc d - GRB X  2 - 3B ,3 - GRB X 31 - 2B ,3 - GRB X 01 - 2B ,3 -5-2-  X 1

GRB - 2B ,1 -5-2- GRB X 1 - 2B dna 3 -5-2- 1B X 1 - 961 -  tnenimorp dedrocer 1

.epyt  
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ssenixaw sdoP .4.1.4  

 sdoP .sdop fo ecafrus eht no xaw fo ecneserp eht si ssenixaw sdoP

eht lla ni dnuof saw ssenixaw  .sessorc dna tnerap htob rof sepytoneg  

ssenikcits ecafrus doP .5.1.4  

 fo ecafrus eht no ssenikcits fo ecneserp eht si ssenikcits ecafrus doP

 dna tnerap htob rof epytoneg eht lla ni dnuof saw ssenikcits ecafrus sdoP .sdop

.sessorc  

ezis deeS .6.1.4  

 ehT .muidem dna egralyleman dedrocer saw ezis dees fo epyt owT

GRB stnerap - GRB ,2 - GRB dna 1 -  saerehw ,ezis dees fo epyt egral evah 3

3B stnerap - 2B ,31 - 2B ,01 -5-2- 1B dna 1 - 961 -  .ezis dees fo epyt muidem evah 1

GRB sessorc eht gnomA - GRB X 2 - GRB ,1 - GRB X 2 - B ,3 GR - 1B X 2 - 961 -  ,1

3B - GRB X 31 - 3B ,1 - GRB X 31 - 2B ,3 - GRB X  01 - 2B ,1 - GRB X 01 - 2B ,3 -5-2-

GRB X 1 - 2B dna1 -5-2- GRB X 1 -    sessorc dna ezis dees fo epyt egral evah 3

3B - 1B X 31 - 961 - 2B ,1 - 1B X 01 - 961 - 2B dna 1 -5-2- 1B X 1 - 961 -  muidem evah1

.ezis dees fo epyt  
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sessorc dna epytoneg latnerap htob rof aep noegip ni retcarahc evitatilauQ :1.4 elbaT  

 epytoneG  ruoloc sdoP  ecnecsebup sdoP  sdoP  

noitcirtsnoc  

sdoP  

ssenixaw  

 ecafrus sdoP

ssenikcits  

ezis sdeeS   deeS nrettap ruoloc  epahs deeS  ruoloc deeS  

GRB -2 kaerts nworb htiw neerG  tneserP  thgilS  tneserP  tneserP  egraL  detlom dna delkcepS  lavO  ymaerC  

3B - 31  kaerts nworb htiw neerG  tneserP  thgilS  tneserP  tneserP  muideM  delkcepS  ralubolG  nworb thgiL  

2B - 01   htiw neerG kaerts nworb  tneserP  thgilS  tneserP  tneserP  muideM  nialP  ralubolG  elprup kraD  

2B -5-2-1 kaerts nworb htiw neerG  tneserP  tnenimorP  tneserP  tneserP  muideM  nialP  ralubolG  hsinworB  

GRB -1 kaerts kcalb htiw neerG  tneserP  thgilS  tneserP  tneserP  egraL  delkcepS  lavO  ymaerC  

GRB -3 kaerts nworb htiw neerG  tneserP  tnenimorP  tneserP  tneserP  egraL  detloM  lavO  ymaerC  

1B - 961 -1 kaerts kcalb htiw neerG  tneserP  thgilS  tneserP  tneserP  muideM  detloM  lavO  ymaerC  

GRB - GRB X 2 -1  nworb htiw neerG kaerts  tneserP  thgilS  tneserP  tneserP  egraL  detlom dna delkcepS  lavO  ymaerC  

GRB - GRB X 2 -3 nworb htiw neerG  kaerts  tneserP  tnenimorP  tneserP  tneserP  egraL  detlom dna delkcepS  lavO  ymaerC  

GRB - 1B X 2 - 961 -1  nworb htiw neerG kaerts  tneserP  thgilS  tneserP  tneserP  egraL  detlom dna delkcepS  lavO  ymaerC  

3B - GRB X 31 -1  nworb htiw neerG kaerts  tneserP  thgilS  tneserP  tneserP  egraL  delkcepS  lavO  ymaerC  

3B - GRB X 31 -3 nworb htiw neerG  kaerts  tneserP  tnenimorP  tneserP  tneserP  egraL  delkcepS  lavO  ymaerC  

3B - 1B X 31 - 961 -1 nworb htiw neerG  kaerts  tneserP  thgilS  tneserP  tneserP  muideM  delkcepS  lavO  ymaerC  

2B - GRB X  01 -1 nworb htiw neerG  kaerts  tneserP  thgilS  tneserP  tneserP  egraL  delkcepS  lavo  elprup kraD  

2B - GRB X 01 -3 nworb htiw neerG kaerts  tneserP  tnenimorP  tneserP  tneserP  egraL  detloM  lavO  kraD  elprup  

2B - 1B X 01 - 961 -1 nworb htiw  neerG  kaerts  tneserP  thgilS  tneserP  tneserP  muideM  detloM  lavO  elprup kraD  

2B -5-2- GRB X 1 -1 nworb htiw neerG  kaerts  tneserP  tnenimorP  tneserP  tneserP  egraL  delkcepS  lavO  hsinworB  

2B -5-2- GRB X 1 -3  nworb htiw neerG kaerts  tneserP  tnenimorP  tneserP  tneserP  egraL  detloM  lavO  hsinworB  

2B -5-2- 1B X 1 - 961 -1 nworb htiw neerG  kaerts  tneserP  tnenimorP  tneserP  tneserP  muideM  detloM  lavO  hsinworB  
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nrettap ruoloc deeS .7.1.4  

 taoc dees fo epyt ruoF rew ruoloc  ,delkceps erew yeht ,dedrocer e

GRB stnerap ehT .nialp dna detlom dna delkceps ,detlom -  dna delkceps evah 2

3B stnerap dna nrettap ruoloc dees fo epyt detlom - GRB   dna 31 -  evah 1

GRB tnerap yb dewollof nrettap ruoloc dees fo epyt delkceps - 1B dna 3 - 961 -

2B dna nrettap ruoloc dees fo epyt detlom evah hcihw1 - 2B dna 01 -5-2-  hcihw1

GRB  sessorc eht gnomA .nrettap ruoloc dees fo epyt nialp evah - GRB X 2 -  ,1

GRB - GRB X 2 - GRB dna 3 - 1B X 2 - 961 -  fo epyt detlom dna delkceps evah 1

3B  yb dewollof nrettap ruoloc dees - GRB X 31 - 3B ,1 - GRB X 31 - 3B  ,3 -  X 31

1B - 961 - 2B ,1 - GRB X  01 - 2B dna 1 -5-2- GRB X 1 -  epyt delkceps evah hcihw1

2B  dna  nrettap ruoloc dees fo - GRB X 01 - 2B ,3 - 1B X 01 - 961 - 2B ,1 -5-2-  X 1

GRB - 2B  dna 3 -5-2- 1B X 1 - 961 - .nrettap ruoloc dees fo epyt detlom evah 1  

.1.4  epahs deeS .8  

 .ralubolg dna lavo era yehT .dedrocer erew epahs dees fo epyt owT

 ni tpecxe sessorc dna tnerap htob sepytoneg eht lla ni dnuof saw epyt lavO

3B tnerap - 2B ,31 - 2B dna 01 -5-2- .epahs dees fo epyt ralubolg sah hcihw 1  

ruoloc deeS .9.1.4  

epyt ruoF   ,hsinworb ,ymaerc era yehT .detroper erew ruoloc dees fo

GRB stnerap ehT .elprup krad dna nworb thgil - GRB ,2 - GRB ,1 - 1B dna 3 - 961 -

2B stnerap saerehW .ruoloc dees fo epyt ymaerc evah 1 -  elprup krad evah 01

2B tnerap dna ruoloc dees fo epyt -5-2- sinworb evah 1  ruoloc dees fo epyt h

3B yb dewollof - nworb thgil sah hcihw 31 hsi   sessorc eht gnomA .ruoloc dees

2B - GRB X  01 - 2B ,1 - GRB X 01 - 2B dna 3 - 1B X 01 - 961 -  elprup krad evah 1

GRB    sessorc dna ruoloc dees fo epyt - GRB X 2 - GRB ,1 - GRB X 2 - GRB ,3 -  2

1B X - 961 - 3B ,1 - B X 31 GR - 3B ,1 - GRB X 31 - 3B dna 3 - 1B X 31 - 961 -  evah 1

2B sessorc  dna ruoloc dees fo epyt ymaerc -5-2- GRB X 1 - 2B ,1 -5-2- GRB X 1 -

2B dna 3 -5-2- 1B X 1 - 961 - nworb  evah 1 hsi  .ruoloc dees fo epyt  
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ytiliba gninibmoC .2.4  

tamrofni sedivorp etamitse ytiliba gninibmoc lareneG  gnidrager noi

 eht ot srefer ytiliba gninibmoc cificeps ;saerehw noitca eneg evitidda

non stcelfer suht dna ecnamrofrep noitanibmoc -  .noitca eneg fo epyt evitidda

 noitcaretni evitidda x evitidda dna evitidda sedulcni ytiliba gninibmoc lareneG

oc cificeps dna  ,ecnanimod fo stceffe latot mus eht si ytiliba gninibm

 gniniatrep ataD .noitcaretni ecnanimod x evitidda dna ecnanimod x ecnanimod

 sessorc 21 dna stnerap 7 no dedrocer erew stiart stnenopmoc sti dna dleiy ot

tset x enil eht gniwollof yb sisylana erew hcihw  gninibmoc rof hcaorppa re

.)7591 ,emohtpmeK( ytiliba  

 sedivorp ytiliba gninibmoc cificeps dna lareneg fo tpecnoc ehT

 roirepus fo noitcudorp eht ni stnerap gnissessa rof redeerb ot noitamrofni

citoreteh fo noitatiolpxE .enil elbatius gnitceles yb dirbyh   gnidulcni tceffe

 dirbyh yb dedivorp si ytilibairav citeneg evitiddanon dna evitidda

 eht ecneulfni stnerap fo ytiliba gninibmoc dna ytilibairaV .tnempoleved

 sngised gnitam ynaM .sisoreteh fo edutingam evah   edivorp ot poleved neeb

a gninibmoc no noitamrofni  eht ,revewoH .noitca eneg fo erutan dna ytilib

 rof sderbni fo rebmun egral gnitaulave fo sdohtem tneiciffe dna tselpmis

.)7591 ,enrohtpmeK( sisylana retset × enil eht neeb evah ytiliba gninibmoc  

ted ni redeerb rof elor tnacifingis a syalp ytiliba gninibmoC  erutan eht gninimre

 porc rof stiart eht fo ecnatirehni eht ni devlovni noitca eneg fo edutingam dna

 stnerap elbarised fo noitceles ni lufesu si ytiliba gninibmoC .tnemevorpmi

 tseb ehT .sisoreteh fo noitatiolpxe ni spleh sdirbyh eht fo ecnamrofrep ,ecnis

oc  eb ot dohtem tceles ot ro sisoreteh tiolpxe ot rehtie dezidirbyh eb ot srenibm

 dedivorp si dohtem noitceles reporp hguorht semmargorp gnideerb ni dewollof

 fo noitceles dna gnineercs .sisylana ytiliba gninibmoc dna noitca eneg yb

opmi si msalpmreg elbaliava  dluoc taht sisoreteh fo noitatiolpxe rof tnatr

 eritne eht ,sretcarahc tnatropmi yllaciteneg fo noitanibmoc retteb ecudorp
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 sti otni denoititrap saw tiart hcae rof sisylana eht ni devresbo ytilibairav citeneg

 stnenopmoc .e.i iba gninibmoc cificeps dna lareneg  eugarpS yb denifed sa ytil

 egareva eht etangised ot desu si ytiliba gninibmoc lareneG .)2491( mutaT dna

 gninibmoc cificeps mret eht dna snoitanibmoc dirbyh ni enil a fo ecnamrofrep

b ylevitaler od snoitanibmoc niatrec hcihw ni sesac esoht enifed ot ytiliba  rette

 senil eht fo ecnamrofrep egareva eht fo sisab eht no detcepxe naht esrow ro

.devlovni  

 ytiliba gninibmoc rof secnairav fo sisylanA .1.2.4  

 fo stluseR v fo sisylana  rof ecnaira  ytiliba gninibmoc T  2.4 elba  delaever

f erew stnerap ot eud serauqs naem taht stiart eht lla rof tnacifingis eb ot dnuo  

sehcnarb yramirp fo rebmun tpecxe  gninibmoc rof ecnairav fo sisylana dnA .

stiart eht lla rof tnacifingis delaever ytiliba  sessorc ot eud serauqs naem rof  .

 tpecxe stiart eht lla rof tnacifingisylralimiS  fo rebmun sehcnarb yramirp   dna

 ytirutam dop %08 ot syad  ni dnuof erew  tnerap ot eud serauqs naem  .sv

essorc s. 

erew ytiliba gninibmoc rof ecnairav fo sisylana fo stluseR   dnuof

 tnacifingis  senil ot eud serauqs naem ot eud  rof  fo rebmun tpecxe stiart eht lla

rb yramirp  tnalp rep sehcna thgieh tnalp dna  fo sisylana fo stluser oslA .

 dnuof sretset ot eud serauqs naem taht delaever ytiliba gninibmoc rof ecnairav

 fo rebmun tpecxe stiart eht lla rof tnacifingis eb ot  yradnoces cnarb  rep seh

001 dna tnalp - thgiew dees  . set x eniL  ret m  serauqs nae  saw  eb ot dnuof

 tpecxe stiart eht lla rof tnacifingis  fo rebmun ,sehcnarb yramirp fo rebmun

.thgieh tnalp dna sehcnarb yradnoces  

ecnairav ACS dna ACG .2.2.4  

 ecnairav acg ehT  dna nairav acs T ni detneserp era ec 3.4 elba   rof

 noitazidirbyh ro noitceles eht rof airetirc cisab era hcihW .sretcarahc tnereffid

 dna ytiliba gninibmoc lareneg ot eud secnairav evitarapmoc eht ,emmargorp
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 .wollof sa era yduts rednu sretcarahc tnereffid rof ytiliba gninibmoc cificeps

rav fo oitar ehT  stiart fo tsom rof ytinu naht ssel saw acs/acg ot eud ecnai

 ,htgnel sdop dna sehcnarb yramirp fo rebmun ,gnirewolf %05 ot syad tpecxe

 fo ecnatirehni rof noitca eneg evitidda non fo elor retaerg eht gnitacidni

.retcarahc  

CS dna ACG( ytiliba gninibmoC .3.2.4 )stceffe A  

fe acs dna acg rof noitamitse ytiliba gninibmoc ehT  detneserp era stcef

.4 elbat dna tceffe acg rof 4.4 elbat ni 6  .stceffe acs rof  deifissalc era tneraP

b no desa   stceffe ytiliba gninibmoc eht  )P( roop dna )A( egareva ,)G( doog sa

bmoc  sa sreni 5.4 elbat ni detneserp  . T  doog sa deredisnoc si stceffe acg eh

s eht fi renibmoc lareneg  tnacifingi  acg  stceffe  si  noitcerid elbarised sdrawot

 )G(  dna  sa deredisnoc renibmoc lareneg egareva   )A(   si stceffe acs eht fi

 tnacifingisnon  tnerap eht dna  si tangised )P( renibmoc lareneg roop sa de   htiw

 evitagen tnacifingis acg tceffe  fo etamitse ehT . acg  rof senil latnerap fo stceffe

4.4 elbaT( sretcarahc tnereffid  )  taht dewohs  saw enil latnerap eht fo enon

 ni tnellecxe  acg s sihT .deiduts sretcarahc eht lla rof stceffe  fo esu detseggu

 laitnatsbus tceffe ot gnissorc elpitlum hguorht noitapicitrap tnerap elpitlum

 .stnenopmoc sti dna dleiy ni tnemevorpmi  
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 rof aep noegip ni )retseT X eniL( ytiliba gninibmoc rof ecnairav fo sisylanA  :2.4 elbaT retcarahc tnereffid s 

 

stnenopmoc citeneg fo noitamitsE :3.4 elbaT   ecnairav fo sretcarahc gnitubirtta sti dna dleiy dees rof  

 ecruoS noitairav fo  FD   %05 ot yaD

gnirewolf  

 tnalP

)mc( thgieh  

 .irp fo oN

sehcnarb  

 .ces  fo oN

sehcnarb  

 sdop ot yaD

noitaitini  

 %08 ot yaD

ytirutam dop  

 fo rebmuN

tnalp/sdop  

 htgnel sdoP

)mc(  

001 -  dees

)g( thgiew  

sdeeS   dleiy )g(  

 ot eud ecnairaV ACG  2 3. 32  25.5  1. 45  1. 78  8 45.  68.9  20 24.  .0 12 .0 06 91 16.  

 ot eud ecnairaV  ACS  3 1. 65  73.46  1.23 3.3 8 34 32.  16 56.  6 23.89  .0 70  .0 62  5 64.39  

 ecnairaV/ACG  ot eud ecnairaV

 ot eud ACS  

6 70.2  80.0  2.1 5 55.0  .0 52  95.0  0.0 3 7.1 2 32.0  30.0  

 

noitairav fo ecruoS  FD                                                                                                         erauqs naeM  eht fo retcarahc  

 %05 ot yaD

gnirewolf  

 tnalP

)mc( thgieh  

 .irp fo oN

sehcnarb  

 .ces  fo oN

sehcnarb  

 sdop ot yaD

noitaitini  

 %08 ot yaD

ytirutam dop  

 fo rebmuN

tnalp/sdop  

 htgnel sdoP

)mc(  

001 -  dees

)g( thgiew  

deeS  )g( dleiy  

noitacilpeR  2 7 26.  89 27.  4 56.  2 25.  38.1  91 83.  54 06.  15.0  52.0  0 12.  

tnemtaerT  81  7 **26.90  2 **04.88  56.2  **87.62  **94.42  16 **94.19  4 **81.568  **53.0  **44.2  **87.155  

tneraP  6 615 **18.  462 **16.7  76.2  79.4  **21.92  6 **54.83  53 **74.97  **76.0  **97.3  12 **22.1  

eniL  3 98 **66.  84.611  6 34.  83 *07.  **40.331  **41.042  6 **10.47  **86.0  **58.1  **61.091  

retseT  2 **49.361  **79.315  **99.5  21 64.  **43.701  **7.714  72 **26.93  **35.0  92.0  **45.592  

T x L  6 6 **40.22  51.61  41 63.  1 36.  **08.73  **00.1851  **45.12521  **16.0  **89.3  7 **84.90  

sessorC  11  **54.46  **89.542  21 **28.  81 **76.  **53.39  **32.502  **59.4581  **87.0  **73.2  201 **51.1  

.sv tneraP sessorC  1 **26.882  **83.604  0 80.  12 **94.  **65.311  97.2  712 **00.74  **84.0  66 **84.  **74.452  

rorrE  63  6.4 5 73 67.  94.2  87.2  27.6  01 . 67  801 . 65  1.0 3 32.0  14 . 32  
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4.4 elbaT  : sretset dna senil fo stceffe ACG  

 

 tneraP                                                                                             retcarahC  

 %05 ot yaD

gnirewolf  

  thgieh tnalP

)mc(  

 .irp fo oN

sehcnarb  

 .ces  fo oN

sehcnarb  

 dop ot yaD

noitaitini  

 %08 ot yaD

ytirutam dop  

 sdop fo rebmuN

tnalp rep  

 doP  htgnel

)mc(  

001 -   dees

)g( thgiew  

deeS  

 tnalp/dleiy

)g(  

 ENIL  

GRB -2 - 3.2 **8  8.4 **2  .1 **81  2.1 **1  - .3 62 **  - **65.4  **21.01  **76.0  *15.0  2.6 *5  

B-3- 31  59.0  3.5 *6  - 2.2 *9 * 13.0  77.0  54.1  - **44.22  - **85.0  - *26.0  - **68.31  

2B - 01  - 1.4 **5  - **42.8  *74.1  - 55.2 **  35.1 **  - **16.4  11 **32.  **93.0  56.0 * 1.6 *4  

2B -5-2-1 .5 66 **  - *92.6  -0 86.  47.0  - .0 86  3.7 **7  90.1  - **64.0  - *54.0  78.0  

ES  .0 27  .2 05 .0 52 .0 55  68.0  90.1  4.3 7 21.0  1.0 6 .2 41  

 
                                                                                                  RETSET  

GRB -1 - 28.0  - 54.2 ** .1 **41  2.44* - 5.2 8 **  -4.5 **8  2 6. **3  **03.0  74.0 **  **30.5  

GRB -3 -2 25. **  .5 75** 64.2 ** 2.1 **3  - 4.0 8 3 21. **  .2 5 **7  **81.0  5.0 **7  2 *14..  

1B - 961 -1 .3 3 *1 * -3 2. **1  -3.61 **  -3 6. **5  3.2 **7  .1 13  -5 6. **1  - 14.0 **  - 18.0 * - **18.7  

ES  0 26.  7.1 7 54.0  84.0  7.0 5 .0 95 00.3  .0 01  1.0 4 8.1 5 
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5.4 elbaT noitanibmoc latnerap ralucitrap gnivlovni sessorc fo ecnamrofrep ACS :  

 
sessorC  gnirewolf %05 ot yaD   thgieh tnalP )mc(   yramirp fo oN

tnalp/sehcnarb  
tnalp/sehcnarb ces fo oN  noitaitini sdop ot yaD  

 tneraP
devlovni  

ACS   tneraP
devlovni  

ACS   tneraP
devlovni  

ACS   tneraP
devlovni  

ACS   tneraP
devlovni  

ACS  

2B -  5 -2- GRB X 1 -1 A x P  P  G   X G P G X A  P G X A  P G X A  A 

2B -5-2- GRB X 1 -3 G x P  A G P X  P G X A  P G X A  A A X A  A 

2B -5-2- 1B X 1 - 961 -1 P X P  P   G G X  A P X A  P P X A  G P X A  A 

3B - GRB X 31 -1 A X A  P P G X  A G X P  P G X A  P G X A  P 

3B - GRB X 31 -3 G X A  P P P X  G G X P  P G X A  P A X A  P 

3B - 1B X 31 - 961 -1 P X A  P P G X  G P X P  A P X A  P P X A  A 

2B - GRB X 01 -1 A X G  G G G X  P G X G  G G X P  G G X P  G 

2B - GRB X 01 -3 G X G  G  G P X  A G X G  G G X P  G A X P  P 

2B - 1B X 01 - 961 -1 P X G  A G G X  G P X G  P P X P  P P X P  A 

GRB - GRB X 2 -1 A X G  G P G X  P G X G  G G X G  G G X G  G 

GRB - GRB X 2 -3 G X G  G P P X  P G X G  G G X G  G A X G  A 

GRB - IB X 2 - 961 -1 P X G  G P G X  G P X G  G P X G  G P X G  G 

 
egareva=A doog=G rooP =P ,erehW  

 

 

 

 



06  
 

…tnoC  

sessorC   sdop %08 ot yaD

ytirutam  

 rep sdop fo rebmuN

tnalp  

)mc( htgnel sdoP  001 - dees   )mg( thgiew   y deeS tnalp/dlei  

tneraP s 

devlovni  

ACS  tneraP s 

devlovni  

ACS   stneraP

devlovni  

ACS  tneraP s 

devlovni  

ACS   stneraP

devlovni  

ACS  

2B -  5 -2- GRB X 1 -1 G X P  P G X A  G G X P  A P G X  A G X A  P 

2B -5-2- GRB X 1 -3 P X P  A G X A  A G X P  A P G X  P G X A  A 

2B -5-2- 1B X 1 - 961 -1 A X P  P P X A  P P X P  G P P X  P P X A  P 

3B - GRB X 31 -1 G X A  G P G X  A P G X  P P G X  G P G X  A 

3B - GRB X 31 -3 P X A  P P G X  P P G X  A P G X  A P G X  A 

3B - 1B X 31 - 961 -1 A X A  A P P X  A P P X  A P P X  A  P P X  A 

2B - GRB X 01 -1 G X G  G G X G  G G X G  G G X G  G G X G  G 

2B - GRB X 01 -3 P X G  P G X G  G G X G  G G X G  G G X G  A 

2B - 1B X 01 - 961 -1 A X G  A P X G  A P X G  A P X G  A P X G  A 

GRB - GRB X 2 -1 G X G  G G X G  G G X G  G G X G  G G X G  G 

GRB - GRB X 2 -3 P X G  A G X G  G G X G  G G X G  G G X G  G 

GRB - IB X 2 - 961 -1 A X G  G P X G  G P X G  P P X G  G P X G  G 

 

egareva=A doog=G rooP =P ,erehW  
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6.4 elbaT  :  sessorc eht fo stceffe ACS  

sessorC                                                                           retcarahC  

 %05 ot yaD

gnirewolf  

 thgieh tnalP

)mc(  

 yramirp fo oN

tnalp/sehcnarb  

 yradnoces fo oN

tnalp/sehcnarb  

 dop ot yaD

noitaitini  

 %08 ot syaD

 sdop

ytirutam  

 fo rebmuN

tnalp rep sdop  

doP  

 htgnel

)mc(  

01 0-  dees

)g( thgiew  

 deeS

Y nalp/dle

)g(t  

2B -  5 -2- GRB X 1 -1 **71.7  **11.5  - **43.1  - *36.0  - 45.2  **40.6  **56.11  - 50.0  - 71.0  - **19.4  

2B -5-2- GRB X 1 -3 13.2  **04.4  - *90.1  - 12.0  06.2  45.2  64.3  - 20.0  - **36.0  88.2  

2B -5-2- 1B X 1 - 961 -1 **21.4  98.1  - **68.1  *03.1  04.0  **43.4  - **40.7  **34.0  - *14.0  - **14.5  

3B - GRB X 31 -1 **56.4  98.1  - **83.1  - **19.0  **62.4  - **19.5  01.2  - *63.0  **45.0  2 17.  

3B - GRB X 31 -3 **29.4  - *52.4  - **21.1  - **67.0  **37.3  **57.4  - **00.81  -0. 22  - 90.0  76.2  

3B - 1B X 31 - 961 -1 **76.6  - 78.1  - 67.0  - *56.0  34.2  - 23.0  36.2  - 40.0  - 12.0  - 41.1  

2B - GRB X 01 -1 - **18.5  **87.7  **54.1  **43.1  - **31.4  - **07.7  **43.61  **45.0  *28.0  **17.9  

2B - GRB X 01 -3 - **42.6  .1 45  **43.2  **16.1  **41.4  **94.4  **79.8  .0 *93  *64.0  65.1  

2B - 1B X 01 - 961 -1 62.0  - **57.2  - **81.1  - **97.0  - 55.2  - 75.2  94.3  - 21.0  - 11.0  - 24.3  

GRB - GRB X 2 -1 - **10.7  **55.5  **38.1  **41.1  - **38.3  - **25.4  **06.71  **84.0  **70.1  **13.21  

GRB - GRB X 2 -3 - **77.4  **07.11  **01.1  **01.1  07.1  70.2  **82.11  **15.0  **65.0  **10.6  

GRB - IB X 2 - 961 -1 - **93.2  - **76.8  **87.0  **67.0  - **87.4  - **35.5  **21.51  - **35.0  **29.0  **39.7  

ES  .1 42  5.3 5 .0 19  .0 69  .1 94  .1 98  0.6 1 .0 02  .0 28 3 17.  
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gnirewolf %05 ot syaD .1.3.2.4  

acg evitagen tnacifingis tsehgih ehT    ni dedrocer saw stnerap rof stceffe

GRB - 2B dna 2 - GRB yb dewollof enil  rof 01 -  tibihxe hcihw ,retset ni 3

 stceffe acg evitisop tnacifingis eht ,revewoH .stceffE acg tnacifingis evitagen

2B yb detibihxe erew -5-2- 1B yb dewollof enil ni 1 - 961 - hT .retset ni 1  e

 gnirewolf ylrae rof gnideerb ni ssenlufesu rieht etacidni stceffe acg evitagen

 porc ni stnerap sa deredisnoc eb yam dna ssenilrae rof elbarised era hcihw senil

.sepytoneg noitarud trohs fo tnempoleved rof semmargorp tnemevorpmi  

 saw stceffe acs evitagen tnacifingis sdirbyh evlewt eht gnomA

 sessorc fo rebmun yb decnedive ziv . GRB - GRB x 2 - 2B ,1 - GRB x 01 - 2B ,3 -  01

GRB x - GRB ,1 - GRB x 2 - GRB dna 3 - IB x 2 - 961 -  rof elbarised erew hcihw ,1

i porc ni stnerap sa deredisnoc eb yam dna ssenilrae  semmargorp tnemevorpm

 .sepytoneg noitarud trohs fo tnempoleved rof P  dedrocer saw stceffe acs evitiso

2B sessorc rof -  5 -2- GRB x 1 - 3B ,1 - 1B x 31 - 961 - 3B ,1 - GRB x 31 - 3B ,3 -  x 31

GRB - 2B dna 1 -5-2- 1B x 1 - 961 -  .1  

GRB noitanibmoc ssorc ehT - GRB x 2 - egareva × doog( 1 GRB ,) - IB x 2 -

961 - 2B dna )roop × doog( 1 - GRB x 01 -  cificeps tseb eht saw )egareva × doog(1

 gnitacidnI .stceffe acs evitagen tnacifingis ylhgih htiw ssenilrae rof renibmoc

non fo elor eht -  ecudorp ot detcepxe si dna tiart siht rof noitca eneg evitidda

barised  ro gnitam lellaiD .snoitareneg tneuqesbus ni stnagerges evissergsnart el

 eb nac noitceles cilcyc yb dewollof snoitalupop gnitagerges ni gnitamretni

 .ssorc siht ni tiart siht gnivorpmi rof decitcarp  

2B noitanibmoc ssorc ehT - GRB x 01 - GRB dna )doog x doog( 3 -  x 2

GRB -  siht ,tceffe acs evitagen tnacifingis ylhgih detibihxe )doog x doog( 3

 eht morf selella elbarised dna elbarisednu fo noitalumucca ot eud eb thgim

 acs/acg ot eud ecnairav fo oitar ehT .snoitanibmoc ssorc evitcepser ni stnerap

ytinu naht retaerg saw   evitidda fo elor retaerg eht gnitacidni ,stiart eseht rof

.retcarahc siht fo ecnatirehni rof noitca eneg  detroper osla erew sgnidnif ralimiS
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 ramuklinuS yb reilrae  .la te ,)3002(   awsahtihoL la te )3002( .  dna ujaR ,

inodijjaK dna ahtajuS dna )7002( haihtuM  .)3102(  

)mc( ytirutam ta thgieh tnalP .2.3.2.4  

GRB senil ehT - 3B dna 2 -  nI .stceffe acg tnacifingis evitisop dewohs 31

GRB ,sretsetfo esac - 2B enil oslA .stceffe acg tnacifingis evitisop dewohs 3 -  01

2B dna -5-2- retset ni saerehw ,stceffe acg evitagen dewohs 1  1B - 961 -  dewohs 1

 rieht etacidni stceffe acgevitagen ehT. stceffe acg tnacifingis evitagen

 .sdirbyh frawd rof gnideerb ni ssenlufesu  

GRB dirbyh evif noitanibmoc ssorc eht gnomA - GRB x 2 -  yb dewollof 3

2B - GRB x 01 - 2B , 1 -5-2- GRB x 1 - GRB ,3 - GRB x 2 - 2B dna 1 -  5 -2- GRB x 1 -  1

GRB snoitanibmoc ssorc eerht dna stceffe acs tnacifingis evitisop dewohs -  x 2

IB - 961 - 3B yb dewollof 1 - GRB x 31 - 2B  dna 3 - 1B x 01 - 961 -  detibihxe 1

 .stceffe acs tnacifingis evitagen  

2B ssorc ehT - 1B x 01 - 961 -1  )doog x doog( ifingis ylhgih detibihxe  tnac

 fo seitilibissop era ereht ,ecneH .noitcerid elbarised ni tceffe acs evitagen

 eht fo stceffe evitidda fo noitcerid eht ni gnitca stceffe citatsipe yratnemilpmoc

 ereht dna stceffe acg hgih dah stnerap eht sa ,sessorc eseht nI .srenibmoc doog

taerg a si  deldnah eb nac taht stnagerges evissergsnart elbarised teg ot ecnahc re

saerehw dohtem eergidep elpmis hguorht , GRB ssorc - 1B x 2 - 961 -  x roop( 1

non fo ecnatropmi eht etacidni )doog -  nac sessorc esehT .noitca eneg evitidda

 sdohtem gnideerb hguorht deldnah eb  eht gnitamretni ,noitceles gnivlovni

 ,yrartnoc eht nO .stiart eseht fo tnemevorpmi eht rof noitceleser dna snoitceles

3B - GRB x 31 -  tnacifingis detibihxe stnerap ytiliba gninibmoc )roop x roop( 3

ac ecnamrofrep ssorc ,ecneH .noitcerid elbarised ni tceffe acs  eb tonn

 ton si ti dna enola stceffe acg stnerap rieht gnissessa yb degdujda yletarucca

 acg hgih fo noitanibmoc eht morf stluser stceffa acs hgih taht esac eht syawla

 eb ot deraeppa sessorc eseht rof tiart siht fo tnemevorpmi esac siht nI .stnerap

tluciffid   lufesu pu xif ot elba eb ton lliw gnideerb eergidep elpmis sa
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 tnerrucer fo selcyc owt ro eno ,ecneH .noitareneg ylrae eht ni stnagerges

 lufesu dna evitceffe erom eb dluow gnideerb eergidep yb dewollof noitceles

oitar ehT .retcarahc siht fo tnemevorpmi rof   ssel saw acs/acg ot eud ecnairav fo

 eneg evitidda non fo elor retaerg eht gnitacidni ,stiart eseht rof ytinu naht

 eht htiw ecnadrocca ni era stluser esehT .retcarahc siht fo ecnatirehni rof noitca

 edagrohK fo sgnidnif la te  unaB ,)0002( .  .la te uK ,)6002(  ram la te  ,)9002( .

 rihduS dna )5102( lasahM ,)0102( allahb dna inavahB .la te  .)7102(  

tnalp rep sehcnarb yramirp fo rebmuN .3.3.2.4  

2B senil eht gnomA - GRB dna 01 - acg tnacifingis evitisop dewohs 2  

GRB elihw ,stceffe - GRB dna 1 -  acg tnacifingis evitisop detibihxe sretset ni 3

 rehgih rof gnideerb ni ssenlufesu rieht etacidni stceffe acg evitisop eht ,stceffe

2B suhT .sehcnarb yramirp fo rebmun - GRB dna 01 -  dna senil eht gnoma 2

GRB - GRB dna 1 -  eht gnoma 3  elbarised eb ot deredisnoc erew sretset

 stceffe acg evitisop hgih yltnacifingis detibihxe sepytoneg eseht sa sepytoneg

.tnalp rep sehcnarb yramirp fo rebmun rof  

 .stceffe acs tnacifingis dewohs sdirbyh nevele ,sdirbyh 21 eht gnomA

2B sdirbyh evif meht gnomA - GRB x 01 - GRB   yb dewollof 3 - GRB x 2 - 2B ,1 -

GRB x 01 - GRB ,1 - GRB x 2 - GRB dna 3 - IB x 2 - 961 -  evitisop detibihxe 1

 eht ni dedrocer erew stceffe acs tnacifingis evitageN .stceffe acs tnacifingis

2B ssorc -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 2B  ,3 -5-2- 1B x 1 - 961 - 3B ,1 -  x 31

GRB - 3B ,1 - GRB x 31 - 2B  dna 3 - 1B x 01 - 961 -  .1  

           2B ssorc ehT - GRB x 01 - GRB ,)doog × doog( 3 - GRB x 2 -  1

2B ,)doog x doog( - GRB x 01 - GRB dna )doog x doog( 1 - GRB x 2 -  x doog(3

 era ereht ,ecneH .tceffe acs evitisop tnacifingis ylhgih detibihxe )doog

 fo noitcerid eht ni gnitca stceffe citatsipe yratnemilpmoc fo seitilibissop

 hgih dah stnerap eht sa ,sessorc eseht nI .srenibmoc doog eht fo stceffe evitidda

 evissergsnart elbarised teg ot ecnahc retaerg a si ereht dna stceffe acg

ah eb nac taht stnagerges  eht nO .dohtem eergidep elpmis hguorht deldn
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GRB noitanibmoc ssorc eht yrartnoc - IB x 2 - 961 -  detibihxe )roop x doog(1

non fo elor eht gnitacidni stceffe acs tnacifingis evitisop -  ,noitca eneg evitidda

f snoitalupop gnitagerges ni gnitamretni ro gnitam lellaid  cilcyc yb dewollo

 ecnairav fo oitar ehT .retcarahc siht gnivorpmi rof decitcarp eb nac noitceles

 elor retaerg eht gnitacidni ,stiart eseht rof ytinu naht retaerg saw acs/acg ot eud

 .retcarahc siht fo ecnatirehni rof noitca eneg evitidda fo sgnidnif ralimiS   erew

 ramuklinuS yb reilrae detroper osla  .la te ,)3002(   awsahtihoL la te )3002( .  ,

.)3102( inodijjaK dna ahtajuS dna )7002( haihtuM dna ujaR  

tnalp rep sehcnarb yradnoces fo rebmuN .4.3.2.4  

             taht dewohs senil eht gnoma stceffeacg fo etamitse ehT  GRB -  2

GRB sretset eht gnomA .stceffe acg tnacifingis evitisop detibihxe - GRB dna 1 -

 detibihxe sepytoneg eseht ,stceffe acg tnacifingis evitisop dewohs 3

 rep sehcnarb yradnoces fo rebmun rof stceffe acg evitisop hgih yltnacifingis

 .tnalp  

fe acg evitisop ehT  rehgih rof gnideerb ni ssenlufesu rieht etacidni stcef

bmun yradnoces fo re  GRB suhT .senil ni sehcnarb -  dna senil eht gnoma 2

GRB - GRB dna 1 -  elbarised eb ot deredisnoc erew sretset eht gnoma 3

vitisop hgih yltnacifingis detibihxe sepytoneg eseht sa sepytoneg  stceffe acg e

.tnalp rep sehcnarb yradnoces fo rebmun rof  

 .stceffe acs tnacifingis dewohs sdirbyh nevele ,sdirbyh 21 eht gnomA

2B sdirbyh ehT - GRB x 01 - 2B yb dewollof 3 - GRB x 01 - GRB ,1 - GRB x 2 -

,1 2B -5-2- 1B X 1 - 961 - ,1   GRB - GRB x 2 - GRB dna 3 - IB x 2 - 961 - ewohs 1   d

evitisop  evif dna stceffe acs tnacifingis  2B  sdirbyh -  5 -2- GRB x 1 -  ,1 3B -  x 31

GRB - 3B ,1 - GRB x 31 - 3B ,3 - 1B x 31 - 961 - 2B dna 1 - 1B x 01 - 961 -  detibihxe 1

  .stceffe acs tnacifingis evitagen  

2B snoitanibmoc ssorc ehT - GRB x 01 - 2B ,)doog x roop( 3 - GRB x 01 -

oop(1 GRB dna )doog x r - IB x 2 - 961 -  ecnatropmi eht etacidni )roop x doog( 1
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non fo -  gnideerb hguorht deldnah eb nac sessorc esehT .noitca eneg evitidda

 eht rof noitceleser dna snoitceles eht gnitamretni ,noitceles gnivlovni sdohtem

ehT .stiart eseht fo tnemevorpmi  GRB sessorc - GRB x 2 -   dna )doog x doog( 1

GRB - GRB x 2 -  × doog( gniwohs ssorc eht taht detacidni  )doog x doog( 3

 dohtem eergidep elpmis eht hguorht detiolpxe eb yam noitanibmoc )doog

nitamretni ro gnitam evitceles lellaid hguorht noitanibmoc rehto eht elihw  ni g

 siht fo tnemevorpmi rof snoitceles cilcyc yb dewollof snoitalupop gnitagerges

 eseht rof ytinu naht ssel saw acs/acg ot eud ecnairav fo oitar ehT .retcarahc

 fo ecnatirehni rof noitca eneg evitidda non fo elor retaerg eht gnitacidni ,stiart

tcarahc siht  unaB fo sgnidnif eht ot ralimis si gnidnif sihT .re  .la te  ,)6002(

 joraS ,)0102( nalaB dna abohS .la te   litaP ,)4102( la te  lasahM dna )5102( .

.)5102(  

noitaitini dop ot yaD .5.3.2.4  

2B senil eht gnomA - acg tnacifingis evitisop dewohs 01   dna stceffe

1B sretset eht gnoma - 961 -  ehT .stceffe acg tnacifingis evitisop dewohs 1

GRB ni dedrocer saw acg tnacifingis evitagen - GRB dna enil ni 2 -  retset ni 1

.noitaitini sdop ot yad rof gnideerb ni ssenlufesu rieht detacidni hcihw  

t ,sdirbyh 21 eht gnomA 2B sdirbyh eerh - GRB x 01 - GRB yb dewollof 1 -

IB x 2 - 961 - GRB dna 1 - GRB x 2 -  stceffe acs tnacifingis evitagen detibihxe 1

2B sdirbyh yb dewollof - GRB x 01 - 3B ,3 - GRB x 31 - 3B dna 1 - GRB x 31 -  3

 .stceffe acs evitisop tnacifingis detibihxe  

2B noitanibmoc ssorc ehT - 01  GRB x - GRB dna )doog x roop( 1 - IB x 2 -

961 -  evitagen tnacifingis ylhgih htiw ssenilrae rof tseb eht saw )roop x doog(1

non fo elor eht gnitacidnI .stceffe acs -  si dna tiart siht rof noitca eneg evitidda

g tneuqesbus ni stnagerges elbarised ecudorp ot detcepxe  lellaiD .snoitarene

 decitcarp eb nac noitceles cilcyc yb dewollof snoitalupop gnitagerges ni gnitam

GRB dnah rehto eht nO .ssorc siht ni tiart siht gnivorpmi rof - GRB x 2 -  doog( 1

o seitilibissop eht gnitacidni stceffe acs evitisop tnacifingis dewohs )doog x  f
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 eht fo stceffe evitidda fo noitcerid eht ni gnitca stceffe citatsipe yratnemilpmoc

 si ereht suht ,stceffe acg hgih dah stnerap eht ,sessorc eseht nI .srenibmoc doog

 dexif eb nac taht stnagerges evissergsnart elbarised teg ot ecnahc retaerg a

pmis hguorht  ssel saw acs/acg ot eud ecnairav fo oitar ehT .dohtem eergidep el

 eneg evitidda non fo elor retaerg eht gnitacidni ,stiart eseht rof ytinu naht

 rof noitca  .retcarahc siht fo ecnatirehni  detroper osla erew sgnidnif ralimiS

 vadaY yb reilrae  .la te aM ,)8002( ,)8002( appar   dabrA la te  ,)3102( .  lasahM

 rihduS ,)5102( la te  ahsravihS dna )7102( . la te )7102( . . 

ytirutam sdop % 08 ot syaD .6.3.2.4  

 taht dewohs senil eht gnoma stceffe acg tnacifingis fo etamitse ehT

GRB - 2B dna 2 - acg tnacifingis evitagen detibihxe 01   sretset eht gnomA .stceffe

GRB - 2B oslA .stceffe acg tnacifingis evitagen dewohs 1 -5-2-  dna enil ni 1

GRB -  acg evitagen ehT. stceffe acg tnacifingis evitisop eht dedrocer retset ni 3

.senil gnirutam ylrae rof gnideerb ni ssenlufesu rieht detacidni stceffe  

uO  gnoma ,stceffe acs tnacifingis dewohs sdirbyh thgie ,sdirbyh 21 fo t

2B sdirbyh ruof meht - GRB x 01 - 3B ,1 - GRB x 31 - GRB ,1 - IB x 2 - 961 -  dna 1

GRB - GRB x 2 -  eht gnitacidni ,stceffe acs tnacifingis evitagen detibihxe 1

 teg ot ytilibissop .stnagerges gnirutam ylrae  saerehW  2B -  5 -2- GRB x 1 - 3B ,1 -

GRB x 31 - 2B ,3 -5-2-  1 1B x - 961 - 2B dna 1 - GRB x 01 -  3  tnacifingis deretsiger

.ytirutam etal gnitacidni stceffe acs evitisop  

2B snoitanibmoc ssorc ehT - GRB x 01 - GRB dna )doog x doog( 1 -  x 2

GRB -  tsehgih deyalpsid dah )doog x doog( 1  eht htob dna stceffe acs tnacifingis

 a si ereht ,ecneH .tiart siht rof srenibmoc lareneg doog erew devlovni stnerap

 dexif eb nac taht stnagerges evissergsnart elbarised teg ot ecnahc retaerg

essorc esehT .snoitareneg ylrae ni dohtem eergidep elpmis hguorht  eb nac s

.tiart siht gnivorpmi rof gnideerb noitanibmocer hguorht deldnah  
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3B snoitanibmoc ssorc eht yrartnoc eht nO - GRB x 31 -  x egareva(1

 dna )doog GRB - IB x 2 - 961 - egareva x doog( 1  doog enon ro eno gnivlovni )

s evitisop tnacifingis dewohs srenibmoc lareneg  fo elor eht gnitacidni stceffe ac

non -  gnitagerges ni gnitamretni ro gnitam lellaiD .noitca eneg evitidda

itcarp eb nac noitceles cilcyc yb dewollof snoitalupop  siht gnivorpmi rof dec

tiart  eseht rof ytinu naht ssel saw acs/acg ot eud ecnairav fo oitar ehT .  ,stiart

 siht fo ecnatirehni rof noitca eneg evitidda non fo elor retaerg eht gnitacidni

 joraS fo snoitavresbo ot ralimis era acs dna acg fo sgnidnif esehT .retcarahc  te

la  litaP ,)4102( . la te  ahsravihS dna )5102( . .la te     .)7102(  

sdop fo rebmuN .7.3.2.4  tnalp rep  

GRB senil eht gnomA - 2B dna 2 -  acg tnacifingis evitisop dewohs 01

GRB sretset eht gnoma dna ,stceffe - GRB dna 1 -  tnacifingis evitisop dewohs 3

 rof gnideerb ni ssenlufesu rieht etacidni stceffe acg evitisop ehT .stceffe acg

 rep sdop fo rebmun rehgih .tnalp  

 .stceffe acs tnacifingis detibihxe sdirbyh thgie ,sdirbyh 21 eht gnomA

GRB  sdirbyh  xis meht gnomA - GRB x 2 - 2B yb dewollof 1 - GRB x 01 -   ,1

GRB - IB x 2 - 961 -1  , 2B - GRB x 01 - 2B ,3 -5-2- GRB x 1 - GRB  dna 1 - GRB x 2 -  3

tceffe acs tnacifingis evitisop  detibihxe  sdop fo rebmun tsehgih dedrocer dna s

3B  sdirbyh  owt dna tnalp rep - GRB x 31 - 2B dna 3 -5-2- 1B x 1 - 961 -  detibihxe 1

 .stceffe acs evitagen tnacifingis  

GRB noitanibmoc ssorc ehT - GRB x 2 - 2B ,)doog x doog( 1 - GRB x 01 -

2B ,)doog x doog(1 - GRB x 01 - a )doog x doog(3 GRB dn - GRB x 2 -  x doog(3

 era ereht ecneh ,sdop fo rebmun rof stceffe acs evitisop tsehgih detibihxe )doog

 fo noitcerid eht ni gnitca stceffe citatsipe yratnemelpmoc fo seitilibissop

ah stnerap eht sa ,sessorc eseht nI .srenibmoc doog eht fo stceffe evitidda  hgih d

 evissergsnart elbarised teg ot ecnahc retaerg a si ereht dna stceffe acg

.dohtem eergidep elpmis hguorht deldnah eb nac taht stnagerges  
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GRB dnah rehto eht nO - IB x 2 - 961 - 2B dna )roop x doog( 1 -5-2-  x 1

GRB - sop tnacifingis detibihxe )doog x egareva( 1  rebmun rof stceffe acs eviti

 eht rof elbisnopser noitca eneg ecnanimod fo elor eht gnitacidni ,sdop fo

 hguorht detiolpxe eb dluoc hcihw ,sessorc eseht ni tiart siht fo noisserpxe

 fo oitar ehT .snoitareneg retal ni noitceles yb dewollof gnitam latnerapib

av  eht gnitacidni ,stiart eseht rof ytinu naht ssel saw acs/acg ot eud ecnair

 ehT .retcarahc siht fo ecnatirehni rof noitca eneg evitidda non fo elor retaerg

 dna ujaR yb detroper stluser eht htiw tnemeerga lareneg ni era sgnidnif

 dahP ,)7002( haihtuM  .la te )0102( nalaB dna abohS ,)7002( ,  rihduS la te  .

 ahsravihS dna )7102( la te     .)7102( .  

)mc( htgnel doP .8.3.2.4  

 esac ni,retset dna enil htob ni detroper saw tceffe acg tnacifingis ehT

GRB enilfo - 2B dna 2 -  sretset nI .stceffe acg tnacifingisevitisop dewohs 01

GRB - GRB dna 1 -  acg evitisop ehT .stceffe acg tnacifingis evitisop dewohs 3

.htgnel dop mumixam rof gnideerb ni ssenlufesu rieht etacidni stceffe  

 fo stceffe acs tnacifingis nwohs evah sdirbyh neves ,sdirbyh 21 fo tuO

2B sdirbyh evif hcihw - 01 - GRB x -  dewollof1 GRB yb - GRB x 2 - GRB ,3 -  x 2

GRB - 2B ,1 -5-2- 1B x 1 - 961 -  dna 1 2B - GRB X 01 -3  tnacifingis evitisop dewohs

GRB sdirbyh owt dna htgnel dop mumixam htiw stceffe acs - IB x 2 - 961 -  dna1

3B - GRB x 31 -  .stceffe acs tnacifingis evitagen detibihxe 1  

2B noitanibmoc ssorc ehT -10- GRB x - GRB ,)doog x doog( 1 - GRB X 2 -

GRB ,)doog x doog( 3 - GRB x 2 - 2B dna )doog x doog( 1 - GRB x 01 -3  x doog(

)doog   fo seitilibissop era ereht ,ecneH .stceffe acs evitisop tsehgih dewohs

effe evitidda fo noitcerid eht ni gnitca stceffe citatsipe yratnemelpmoc  eht fo stc

 ereht dna stceffe acg hgih dah stnerap eht sa ,sessorc eseht nI .srenibmoc doog



07  
 

  eb nac taht stnagerges evissergsnart elbarised teg ot ecnahc retaerg a si

.snoitareneg ylrae ni dohtem eergidep elpmis hguorht deldnah  

rc ehT 2B sso -5-2- 1B x 1 - 961 -1 roop(   gninibmoc roop htiw )roop x

 nI .noitcerid elbarised ni tceffe acs evitisop tnacifingis detibihxe stnerap ytiliba

 elpmis sa tluciffid eb ot deraeppa osla tiart siht fo tnemevorpmi esac siht

nagerges lufesu pu xif ot elba eb ton lliw gnideerb eergidep  ylrae eht ni st

 yb dewollof noitceles tnerrucer fo selcyc owt ro eno ,ecneH .noitareneg

 siht fo tnemevorpmi rof lufesu dna evitceffe erom eb dluow gnideerb eergidep

2B ssorc ehT .retcarahc - 1B x 01 - 961 -  ylhgih detibihxe )roop x doog( 1

s evitisop tnacifingis non fo elor eht gnitacidni ,noitcerid elbarised ni tceffe ac -

 ni gnitamretni ro gnitam lellaiD .stiart eseht rof noitca eneg evitidda

 rof decitcarp eb nac noitceles cilcyc yb dewollof snoitalupop gnitagerges

 fo oitar ehT .ssorc siht ni tiart siht gnivorpmi  saw acs/acg ot eud ecnairav

 eneg evitidda fo elor retaerg eht gnitacidni ,stiart eseht rof ytinu naht retaerg

 detroper osla erew sgnidnif ralimiS .retcarahc siht fo ecnatirehni rof noitca

 ramuklinuS yb reilrae  .la te ,)3002(  )3002( jaramrahD dna awsahtihoL   dna

a ahtajuS )3102( inodijjaK dn . 

001 .9.3.2.4 - )g( thgiew dees  

GRB ni devresbo erew stceffe acg tnacifingis evitisop ,senil eht gnomA -

2B dna 2 - GRB ,sretset eht gnoma ,01 - GRB dna 1 -  evitisop dewohs 3

acg evitisop ehT .stceffe acg tnacifingis   ni ssenlufesu rieht etacidni stceffe

001 rehgih rof gnideerb - thgiew dees . 

 xis ,stceffe acs tnacifingis dewohs sdirbyh thgie ,sdirbyh 21 eht gnomA

GRB sdirbyh - GRB x 2 - GRB yb dewollof 1 - IB x 2 - 961 - 2B ,1 - GRB x 01 - 3B ,1 -

GRB x 31 - GRB ,1 - GRB x 2 - 2B dna 3 - B x 01 GR -  evitisop detibihxe 3

001 mumixam dewohs dna stceffe acs tnacifingis -  owt dna thgiew sdees  
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2B sdirbyh -5-2- GRB x 1 - 2B dna 3 -5-2- 1B x 1 - 961 -  evitagen detibihxe 1

 .stceffe acs tnacifingis  

GRB noitanibmoc ssorc ehT - GRB x 2 - 2B ,)doog x doog(1 - GRB x 01 -  1

doog(  GRB ,)doog x - GRB x 2 - 2B dna )doog x doog( 3 - GRB x 01 -  x doog( 3

001 rof srenibmoc tseb eht gnoma erew )doog -  elbarised htiw thgiew dees

 yratnemelpmoc fo seitilibissop era ereht ,ecneH .stceffe acs tnacifingis evitisop

itcerid eht ni gnitca stceffe citatsipe  doog eht fo stceffe evitidda fo no

 a si ereht dna stceffe acg hgih dah stnerap eht sa ,sessorc eseht nI .srenibmoc

 deldnah eb nac taht stnagerges evissergsnart elbarised teg ot ecnahc retaerg

.dohtem eergidep elpmis hguorht  

           GRB noitanibmoc ssorc ehT - IB X 2 - 961 - 3B dna )roop x doog(1 -

GRB x 31 - 001 rof srenibmoc tseb eht gnoma osla erew )doog x roop( 1 -  dees

 fo elor eht gnitacidni ,stceffe acs tnacifingis evitisop elbarised htiw thgiew

 elbisnopser noitca eneg ecnanimod  eseht ni tiart siht fo noisserpxe eht rof

 fo gnitamretni ro gnitam latnerapib hguorht detiolpxe eb dluoc hcihw ,sessorc

 ot eud ecnairav fo oitar ehT .snoitareneg retal ni noitceles yb dewollof stceles

nitacidni ,stiart eseht rof ytinu naht ssel saw acs/acg  non fo elor retaerg eht g

 .retcarahc siht fo ecnatirehni rof noitca eneg evitidda  ni era sgnidnif ehT

 dahP ,)7002( haihtuM dna ujaR yb detroper stluser eht htiw tnemeerga lareneg

 .la te )0102( nalaB dna abohS ,)7002( ,  rihduS la te  ahsravihS dna )7102( . a te l  .

    .)7102(  

)g( tnalp rep dleiy deeS .01.3.2.4  

 ni dedrocer saw stceffe acg evitisop dna tnacifingis ,senil eht gnomA

GRB - 2B dna 2 - GRB ,sretset eht gnomA .01 - GRB dna 1 -  evitisop dewohs 3

esu rieht etacidni stceffe acg evitisop ehT .stceffe acg tnacifingis  ni ssenluf

.dleiy sdees rehgih rof gnideerb  
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 xis taht delaever sdirbyh 21 eht gnoma stceffe acs tnacifingis ehT

 sdirbyh  ruof ,sdirbyh eht gnomA .stceffe acs rof tnacifingis erew sdirbyh

GRB - GRB x 2 - 2B yb dewollof 1 - GRB x 01 - GRB ,1 - IB x 2 - 961 - GRB dna 1 -  2

x GRB - 2B sdirbyh  owt dna stceffe acs tnacifingis evitisop dewohs 3 -  5 -2-  X 1

GRB - 2B dna 1 -5-2- 1B x 1 - 961 -  ehT .stceffe acs tnacifingis evitagen dewohs 1

GRB sdirbyh - GRB x 2 - 2B yb dewollof 1 - GRB x 01 - GRB ,1 - IB x 2 - 961 -  dna 1

GRB - GRB x 2 - tsehgih dedrocer erew 3  .tnalp rep dleiy dees rof  

GRB noitanibmoc ssorc ehT - GRB x 2 - 2B ,)doog x doog( 1 - GRB x 01 -  1

GRB ,)doog x doog( - GRB x 2 -  tnacifingis hgih deyalpsid dah )doog x doog(3

 dees rof srenibmoc lareneg doog erew devlovni stnerap eht dna stceffe acs

 .tnalp rep dleiy  evissergsnart elbarised teg ot ecnahc retaerg a si ereht ,ecneH

 ylrae ni dohtem eergidep elpmis hguorht deldnah eb nac taht stnagerges

 .snoitareneg  

 noisserpxe eht rof elbisnopser eb ot dnuof saw noitca eneg ecnanimoD

GRBssorc eht ni tiart siht fo - IB x 2 -1 96 -  eb dluoc hcihw )roop x doog( 1

 yb dewollof stceles fo gnitamretni ro gnitam latnerapib hguorht detiolpxe

 dees hgih htiw senil gnideerb fo noitalosi rof snoitareneg retal ni noitceles

ht rof ytinu naht ssel saw acs/acg ot eud ecnairav fo oitar ehT .dleiy  ,stiart ese

 siht fo ecnatirehni rof noitca eneg evitidda non fo elor retaerg eht gnitacidni

 radrigahaJ fo sgnidnif eht htiw ecnadrocca ni era stluser esehT.retcarahc

 ramuklinuS ,)3002(  .la te  rihduS ,)3002( la te  ahsravirhS dna )7102( .  .la te

.)7102(  

 .3.4 sisylana naem noitareneG  

 epyt eht gnidnatsrednu dna noitalupop eht ni tneserp ytilibairav citeneG

 era sretcarahc tnereffid rof devlovni noitca eneg fo edutingam evitaler dna

 a ni sretcarahc detirehni ylevitatitnauq gnitalupinam rof setisiuqererp

citametsys   fo tnuoma eht htob nopu sdneped sseccus stI .emmargorp gnideerb
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 os dna gnilaed si redeerb tnalp hcihw htiw noitalupop a ni tneserp ytilibairav

 .noitazilitu dna tnemeganam tneiciffe s’ti  

itidda otni noitairav suounitnoc eht denoititrap tsrif )8191( rehsiF  ,ev

 rehsiF ,2391 nI .sisatsipe dna ecnanimod .la te   rof dohtem eht detseggus

non dna elbaxif fo noitarapes -  gnitagerges ni noitairav fo stnenopmoc elbaxif

 sdohtem reilrae ehT .scitsitats eerged driht dna dnoces fo esu eht yb noitalupop

eg eht gninimreted fo  desab erew ytilibairav evitatitnauq fo stnenopmoc citen

non eht taht noitpmussa eht no -  rehtar a evah seneg gnoma snoitcaretni cilella

 fo stnenopmoc ecnanimod dna evitidda fo setamitse eht no saib elbigilgen

woh ,sisatsipe fo elor eht sesylana oT .noitairav  saw ledom citeneg a ,reve

 denoititrap hcihw )8591( senoJ dna skniJ dna )8591( namyaH yb depoleved

 fo snoitareneg xis fo snaem eht morf stnenopmoc tnereffid otni stceffe citatsipe

 ,ssorc a  .ziv  suogyzomoh owt gnieb 2P dna 1P eht ,2B dna1B 2F  ,1F ,2P ,1P

ap  saw scitsitats eerged tsrif fo sisylana rof erudecorp eht esiwekiL .stner

)9491( rehtaM yb depoleved . 

 dna dleiy fo noitca eneg fo edom dna erutan eht gniyduts ot weiv a htiW

 atad naem gnizilitu tuo deirrac saw sisylana naem noitareneg ,stnenopmoc sti

if fo  snoitareneg cisab ev ziv .  .sessorc detceles evlewt fo 3F dna ,2F ,1F ,2P ,1P

non fo sepyt owt fo ecneserp eht setacidni selacs D dna C fo ecnacifingis ehT -

 snoitcaretni cilella ziv .  .)l( ecnanimod × ecnanimod dna )i( evitidda × evitidda

 fo ecnacifingis ehT  fo epyt )l( ecnanimod × ecnanimod stseggus elacs C

 fo epyt )i( evitidda × evitidda slaever elacs D fo ecnacifingis ehT .noitcaretni

 × evitidda setacidni selacs D dna C htob fo ecnacifingis dna noitcaretni eneg

neg fo epyt ecnanimod × ecnanimod dna evitidda  tneserp eht nI .snoitcaretni e

 ylhgih erew tset gnilacs D dna C fo seulav detaluclac eht noitagitsevni

 .sessorc wef tpecxe ,yduts rednu sessorc evlewt eht lla rof tnacifingis

 atad ,sretcarahc eht lla rof snoitcaretni cilella non fo ecneserp eht gnimussA

ew  yb detseggus sa sledom retemarap evif gnisu sisylana rehtruf ot detcejbus er

 ot tcepser htiw snoitareneg  evif fo ecnamrofrep naem ehT .)8591( namyaH
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 fo setamitse eht dna srorre dradnats htiw gnola stiart detaicossa dleiy

D dna C ( stset gnilacs laudividni  stceffe citeneg dna ) ziv .  ,)d( evitidda

ecnanimod × ecnanimod dna )i( evitidda × evitidda ,)h( ecnanimod   erew )l(

91.4 ot 7.4 selbaT ni detalloc .esiw retcarahc detneserp dna ,  

 desu saw ssorc hcae ni noitareneg 3F dna 2F ,1F ,2P ,1P fo snaem ehT

tamitse ot  ton erew snoitareneg ssorc kcab eht ecniS .stceffe eneg suoirav se

 etamitse denibmoc a dna yletarapes detamitse eb ton dluoc ’j‘ dna ’d ,elbaliava

d( fo -  dna skniJ dna )8591( namyaH .elbaliava ylno saw ’d‘sa ,dezilobmys )j

epedni depoleved evah )8591( senoJ  evif fo noitamitse fo dohtem eht yltnedn

 niatrec no desab era sledom esehT .snaem noitareneg gnisu sretemarap citeneg

 )iii( tnesba si msilella elpitlum )ii( ecnatirehni diolpid )i( sa hcus snoitpmussa

snoc )v( seneg lahtel fo ecnesba )vi( tnesba si egaknil  lla rof ytilibairav tnat

 .eulav cipytoneg eht htiw evitidda era stceffe latnemnorivne )iv( dna sepytoneg

 fo noitubirtsid modnar ,ecnatirehni diolpid ekil snoitpmussa eseht fo emoS

ifsitas eb nac sepytoneg lla fo ytilibairav tnatsnoc dna stceffe tnemnorivne   .de

 era sisatsipe dna msilella elpitlum fo ecnesba eht ekil meht fo emos ,revewoH

 eb ot lla ta si sisylana yna fi ,elbadiovanu hguoht ,noitpmussa citsilaer yldrah

 .elbissop  

            taht noitpmussa eht no desab si )9491( rehtaM yb detseggus dohteM

sipe  snaem noitareneg gnisu dohtem )8591( s’namyaH elihw ,tnesba si sisat

 x evitidda stceffe noitcaretni eht gnomA .sisatsipe fo noitadommocca swolla

 owt ehT .sredeerb eht rof lufesu erom era stceffe noitcaretni fo epyt evitidda

 = i ,yleman stceffe noitcaretni  l dna seneg fo stceffe evitidda x evitidda fo mus

 evif ni detamitse erew seneg fo stceffe ecnanimod x ecnanimod fo mus =

 ni taht tuo detniop )8591( namyaH sA .h dna d ,m htiw gnola ledom retemarap

sretemarap fo noitamitse ,stceffe citatsipe fo ecneserp eht   tnereffid morf

 eht tneserp ot tneinevnoc eb ,erofereht lliw tI .elbarapmoc ylidaer ton si sessorc

 lla rof esiwssorC .noitanibmoc ssorc hcae rof yletarapes sisylana siht fo stluser

 sessorc neves fo sretcarahc net eht 01.4 elbaT ni detneserp neeb evah  T ot a  elb
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91.4   ot drager htiw deniatbo stluser eht no snoissucsid dna esiw retcarahc

.esiw retcarahc dna ssorc ereh detroper era noitca eneg fo erutan  

ecnairaV fo sisylanA .1.3.4  

 tuo deirrac saw ssorc yreve fo snoitareneg evif rof ecnairav fo sisylanA

dna  9.4 elbaT ot 7.4 elbaT ni detneserp neeb sah  rof ecnairav fo sisylana ehT .

 ot eud erauqs naem ecnacifingis dewohs sessorc evlewt fo noitareneg evif

 tnuoma elbaredisnoc fo ecnetsixe eht gnitacidni sessorc eht lla rof noitalupop

y rof ytilibairav citeneg fo sessorc eht lla ni stnenopmoc sti dna dlei  oT.

 elpmis sessorc aep noegip evlewt ni ecneserp noitcaretni eneg enimreted

w tset gnilacs  .rehtaM yb nevig sa deilppa sa  taht etacidni tset gnilacs no tluseR

f sessorc evlewt eht fo hcae ni tnacifingis erew D dna C  stiart eht fo tsom ro

 tnemevlovni l dna i stnenopmoc citatsipe ecneserp eht gnitseggus ,deiduts

 devresbo eht ot dettif saw sledom retemarap eviF .owt eht fo htob ro eno rehtie

 elpmis fo sisab eht nO sessorc evlewt eht fo hcae ni naem fo stnenopmoc

 gnilacs ,sisatsipe rof tset  

 esu eht ot roirp deilppa erew )9491 ,rehtaM( stset gnilacs D dna C ehT

 suoirav fo noitamitse eht rof )8591 ,namyaH( ledom retemarap evif eht fo

   .stnenopmoc citeneg  

 )m( tceffe naeM .2.3.4  

ehT ‘t’ tsniaga detset erew seulav ‘t’  eht etamitse ot eulav elbat

 saw )m( naem fo setamitse ehT .stiart suoirav rof tceffe naem fo ecnacifingis

 yduts rednu stiart eht lla rof tnacifingis ziv  fo rebmun ,gnirewolf %05 ot syad ,

 ot syad ,tnalp/sehcnarb yradnoces fo rebmun ,tnalp/sehcnarb yramirp  sdop

 htgnel dop ,)mc( ytirutam ta thgieh tnalp ,ytirutam sdop % 08 ot syad ,noitaitini

001 ,tnalp rep sdop fo rebmun ,)mc( -  tnalp rep dleiy dees dna )g( thgiew dees

 )g( 91.4 elbaT ot 01.4 elbaT ni detneserp si hcihw . 
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7.4 elbaT  : aep noegip fo sessorc evlewt ni stnenopmoc sti dna dleiy rof )rorre dradnats dna naem noitareneg( ecnairav fo sisylanA  

 

 noitairav fo ecruoS  FD   %05 ot yaD

gnirewolf  

 thgieh tnalP

)mc(  

 .irp fo .oN

sehcnarb  

 .ces fo .oN

sehcnarb  

 sdop ot yaD

noitaitini  

8 ot yaD  sdop %0

noitaitini  

 sdop fo .oN

tnalp rep  

 htgnel sdoP

)mc(  

001 -  dees

)g( thgiew  

 dleiy deeS

 tnalp rep

)g(  

                                                                                                                                                                GRB - GRB X 2 -1 

noitacilpeR  2 3 29.  55.14  520.0  12.0  4 35.  5 4. 6 75.12  420.0  340.0  46.1  

noitareneG  4 **65.8  **12.781  **67.0  2 **67.  21 **22.  3 **67.5  **22.781  **670.0  **705.0  **78.7  

rorrE  8 02.2  11 30.  80.0 1 5.0 1 1 75.  8 2. 3 34.41  810.0  240.0  0.1 8 

                                                                                                                                                                GRB - GRB X 2 -3  

noitacilpeR  2 5 54.  35.23  .0 0 36  24.0  3 64.  1 67.  78.82  350.0  23.0  98.2  

noitareneG  4 **18.11  **22.312  **12.1  3 **18.  1 **13.9  45 **54.  **28.561  **640.0  **37.0  **98.6  

rorrE  8 .1 24  31 10.  50.0  57.0  6 23.  6 2. 8 56.21  110.0  630.0  76.0  

                                                                                                                                                                GRB - 1B X 2 - 961 -1 

noitacilpeR  2 880.0  45.22  70.0  15.0  9 91.  65.3  67.94  440.0  76.0  67.0  

noitareneG  4 **54.7  **34.561  1 **76.  1 **27.  5 **22.4  94 **76.  **32.871  **9850.0  **23.1  **39.8  

rorrE  8 8.0 1 33.21  0.0 4 3.0 3 4 86.  7 95.  35.61  710.0  86.0  98.0  

                                                                                                                                                                3B - GRB X 31 -1 
noitacilpeR  2 22.0  43.72  0.0 7 35.0  18.0  1 56.  64.8  90.0  21.0  65.0  

noitareneG  4 **12.01  **72.541  1 **53.  5 **76.  **53.61  **95.83  **40.112  **650.0  **76.0  **82.6  

rorrE  8 6.0 8 20.11  130.0  .0 74  60.1  7 68.  12 83.  40.0  30.0  37.0  

                                                                                                                                                                3B - GRB X 31 -3 

noitacilpeR  2 1 35.  43.21  20.0 1 57.0  7.0 8 95.1  22.42  42.0  65.0  76.2  

noitareneG  4 9 **54.  **24.781  76.0 1 **  4 **38.  7 **67.  **56.92  **70.391  **260.0  **23.1  **30.9  

rorrE  8 2 64.  43.61  50.0 2 .0 17  55.0  2 880.  67.31  70.0  73.0  7.0 6 
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8.4 elbaT sessorc evlewt ni stnenopmoc sti dna dleiy rof )rorre dradnats dna naem noitareneg( ecnairav fo sisylanA :  aep noegip fo  

 

 fo ecruoS

 noitairav  

FD   %05 ot yaD

gnirewolf  

 thgieh tnalP

)mc(  

 .irp fo .oN

sehcnarb  

 .ces fo .oN

sehcnarb  

 sdop ot yaD

noitaitini  

 sdop %08 ot yaD

noitaitini  

 sdop fo .oN

tnalp rep  

  htgnel sdoP

)mc(  

001 -  dees

)g( thgiew  

 dleiy deeS

)g( tnalp rep  

                                                                                                                                                          3B - 1B X 31 - 961 -1 

noitacilpeR  2 18.0  25.83  20.0 7 47.0  2 96.  3 50.  6 67.  440.0  76.0  67.0  

noitareneG  4 **29.7  **13.452  **29.0  2 **65.  34 **93.  42 **76.  **32.871  **9850.0  .1 **14  **39.8  

rorrE  8 67.0  71 15.  760.0  .0 53  8 8. 8 8 95.  81 35.  610.0  82.0  98.0  

                                                                                                                                                            2B - GRB X 01 -                           1   

noitacilpeR  2 87.0  32.13  70.0  .0 66  8 68.  4 68.  45.53  340.0  1.0 9 22.1  

noitareneG  4 **23.9  **56.112  1 **46.  6 **67.  31 **35.9  **34.33  911 **60.  **570.0  **29.0  **63.9  

 rorrE  8 1 18.  11 72.  80.0  96.0  14 78.  5 38.  91 4. 1 820.0  0.0 213  0 37.  

                                                                                                                                                           2B - GRB X 01 -3 

noitacilpeR  2 4.4 5 45.61  .0 810  93.0  16.0  7 37.  71 46.  930.0  3.0 1 87.0  

noitareneG  4 **550.7  **11.961  16.1 **  4 **74.  **24.31  4 **53.1  81 **66.4  **45.0  **97.0  **10.7  

rorrE  8 2 13.  51 33.  0.0 8 4.0 3 1 68.  6 45.  31 89.  620.0  610.0  28.0  

                                                                                                                                                          2B - 1B x 01 - 961 -1 
noitacilpeR  2 3 95.  13.72  61.0  32.0  .0 44  4 56.  6 20.  260.0  0.0 8 58.0  

noitareneG  4 **23.11  **61.191  1 **91.  2 **84.  **81.12  **92.83  09 **20.  **970.0  **96.1  5 **48.  

rorrE  8 1 45.  41 71.  30.0  .0 15  2 70.  8 330.  31 14.  310.0  220.0  17.0  

                                                                                                                                                          2B -5-2- GRB X 1 -1 
noitacilpeR  2 4 67.  43.14  60.0  20.0 5 1 93.  01 74.  7 33.  340.0  .0 0 56  12.1  

noitareneG  4 3 **57.4  **65.541  1 **32.  1 **65.  **78.81  **37.82  **77.981  **960.0  **220.1  **55.9  

rorrE  8 2 43.  51 46.  .0 70  350.0  4 79.  6 78.  91 60.  50.0  .0 0 72  97.0  
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9.4 elbaT  evlewt ni stnenopmoc sti dna dleiy rof )rorre dradnats dna naem noitareneg( ecnairav fo sisylanA : aep noegip fo sessorc  

 

 noitairav fo ecruoS  FD   %05 ot yaD

gnirewolf  

 thgieh tnalP

)mc(  

 .irp fo .oN

sehcnarb  

 .ces fo .oN

sehcnarb  

 sdop ot yaD

noitaitini  

 sdop %08 ot yaD

 noitaitini  

 sdop fo.oN

tnalp rep  

 htgnel sdoP

 )mc(  

001 -  dees

 thgiew

)g(  

 dleiy deeS

 rep  tnalp

)g(  

                                                                                                                                                                 2B -5-2- GRB X 1 -3 

 noitacilpeR  2 82.0  43.14  10.0 8 62.0  6 34.  5 86.  56.21  350.0  730.0 3 18.0  

noitareneG  4 **35.21  **56.821  .0 6 **12  2 **86.  **88.61  63 **20.  **46.681  **680.0  **38.0  **84.8  

rorrE  8 .0 91 21 60.  0.0 18  .0 33  .3 27  4 34.  41 89.  130.0  .0 7210  37.0  

                                                                                                                                                               2B -5-2- 1B X 1 - 961 -1  

noitacilpeR  2 19.0  62.13  67.0  86.0  8.0 3 6 43.  82.02  180.0  .0 60 9 61.0  

noitareneG  4 **82.9  **72.461  1 **95.  3 **39.  39.51 **  **18.32  **65.971  **270.0  **29.0  32.6 **  

 rorrE  8 1 3. 9 61 64.  0.0 5 4.0 1 .5 74  3 07.  16 60.  430.0  .0 0 82  15.0  

 

 



97  
 

tceffe niaM .3.3.4  

 sretcarahc net fo tceffe niam dna tset gnilacs ehT  sessorc tnereffid rof

sorc evlewt( 91.4 elbaT ot 01.4 elbaT morf detneserp si )ses . 

gnirewolf % 05 ot syaD .1.3.3.4  

 ssorc ni tnacifingis non saw tset gnilacs D ehT 2B - GRB X 01 -3  saerehw

  sessorc rof tnacifingis non erew tset gnilacs D dna C htob 2B -5-2- B X 1 GR -3  ,

 eht detacidni hcihw  x ecnanimod dna evitidda x evitidda htob fo ycauqeda

 tnacifingis tibihxe sessorc gniniamer eht elihw ,ssorc siht rof ledom ecnanimod

.tset gnilacs laudividni D dna C  

itagen stibihxe tnenopmoc )d( evitidda ,stceffe eneg rojam gnomA  ev

 sessorc ni gnirewolf %05 ot yad  rof  tnacifingis ziv GRB . - IB x 2 - 961 - 2B ,1 -5-

2- GRB x 1 - 2B ,3 -5-2- 1B x 1 - 61 9- GRB ,1 - GRB x 2 - 3B ,1 - GRB x 31 -  ,1 GRB -  2

GRB X -3 2B dna - 1B x 01 - 961 -  tibihxe tnenopmoc )l( ecnanimod eht saerehw,1

ssorc eht roftnacifingis evitagen 3B se - GRB x 31 - 2B  ,1 - GRB x 01 -3 2B , -  x 01

1B - 961 - GRB ,1 - IB x 2 - 961 -1 GRB dna - GRB x 2 - 2B yb dewollof 1 -5-2-  x 1

1B - 961 - 3B ,1 - GRB x 31 - 2B ,3 - GRB x 01 -1  , 2B -  5 -2- GRB X 1 -1 GRB dna -  x 2

GRB -  evitidda fo setamitse ehT .stceffe )h( ecnanimod evitisop tibihxe hcihw ,3

 .sessorc net dna nevele ni tnacifingis erew stceffe eneg )h( tnanimod dna )d(

 erew stceffe eneg tnanimod dna evitidda tnacifingis ylevitagen ,revewoH

es ni devresbo  tnanimod fo edutingam ehT .ylevitcepser sessorc evif dna nev

 ni stceffe eneg )d( evitidda naht rehgih ylevitarapmoc saw tnenopmoc )h(

yb detneserp erew stluser ralimiS .sessorc eht fo ytirojam   edoraS la te  .

 ramuK,)9002( la te 2( hgniS dna hgniS dna )9002( .  .)610  

2.3.3.4  ytirutam ta thgieh tnalP .  

non erew selacs D dna C htob deiduts sessorc 21 eht gnomA -  tnacifingis

3B sessorc ni - GRB x 31 - evitidda fo ycauqeda eht detacidni hcihw ,3 -

rc siht rof ledom ecnanimod yb dewollof sso 3B - 1B X 31 - 961 -1  hcihw ,
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 detibihxe  tibihxe sessorc gniniamer eht elihw ,tset gnilacs D rof tnacifingis non

.tset gnilacs D dna C htob rof tnacifingis  

              tnalp rof evitisop dna tnacifingis erew stceffe eneg )d( evitidda ehT

2B sessorc ni thgieh -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 - 3B ,1 -1 1B x 3 - 961 -  ,1

GRB - GRB x 2 - GRB ,1 - GRB x 2 - GRB dna 3 - IB x 2 - 961 -  ssorc saerehw ,1

2B snoitanibmoc -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 3B ,3 - GRB x 31 - 2B ,3 -  01

GRB x - 2B ,1 - GRB x 01 - 2B dna 3 - 1B x 01 - 961 -  tnacifingis evitagen dewohs 1

 tnacifingiS .stceffe )d( evitidda   saw stceffe )h( ecnanimod evitagen dna

2B sessorc  ni dedrocer -5-2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 -

961 - 3B  ,1 - GRB x 31 - 2B ,3 - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 -  ,1

GRB - GRB x 2 - GRB ,3 - IB x 2 - 961 - GRB dna 1 - GRB x 2 -  niam eht gnomA .1

ffe eneg  sessorc xis ni tnacifingis ylevitisop saw tnenopmoc evitidda eht ,tce

 saw   tceffe eneg ecnanimod saerehw ,sessorc xis ni tnacifingis ylevitagen dna

 sessorc net ni tnacifingis ylevitagen dna sessorc owt ni tnacifingis ylevitisop

 rehgih hcum gnivah sediseb  eht tub ,stceffe eneg evitidda naht edutingam

 erew stluser ralimiS .evitagen yltsom saw tceffe eneg ecnanimod fo edutingam

 yb dedrocer  edoraS la te  ramuK dna )9002( . la te .)9002( .  

 sehcnarb yramirp fo rebmuN .3.3.3.4  

 gnilacs erom ro eno fo ecnacifingiS non fo ecneserp eht detseggus stset -

2B tnalp rep sehcnarb yramirp fo rebmun roF .snoitcaretni cilella -5-2- 1B x 1 -

961 -  fo ycauqeda eht gnitacidni tset gnilacs D rof tnacifingis non dedrocer1

.ledom ecnanimod x ecnanimod  

)h( ecnanimod evitisop dna tnacifingiS   sessorc ni dedrocer erew stceffe

2B -  5 -2- GRB x 1 -  ,1 3B - GRB x 31 - 3B ,1 - GRB x 31 -3 2B , - 1B x 01 - 961 -  1   dna

GRB - IB x 2 - 961 - 2B noitanibmoc ssorc eht saerehw ,1 -5-2- GRB x 1 -  ,3 3B -  X 31

1B - 961 -1  , 2B - GRB x 01 - ,3  2B - GRB x 01 - GRB,1 - GRB x 2 - GRB dna 1 -  x 2

GRB -3 dewohs   dna tnacifingiS .stceffe )h(  ecnanimod tnacifingis evitagen

3B sessorc eht ni dedrocer erew stceffe )d( evitidda evitagen - GRB x 31 - 2B ,3 -
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GRB x 01 - GRB dna 3 -2 GRB x -1  stceffe )d( evitidda tnacifingis dna evitisoP .

2B sessorc eht ni devresbo era -  5 -2- B x 1 GR - 2B ,1 -5-2- GRB x 1 - 2B ,3 -5-2-  x 1

1B - 961 - 3B ,1 - GRB x 31 - 3B ,1 - 1B x 31 - 961 - 2B ,1 - GRB x 01 - B ,1 2- 1B x 01 -

961 -  ,1 GRB - GRB X 2 -3 GRB dna - IB x 2 - 961 -  eneg tnanimod dna evitiddA .1

 saw tnenopmoc tnanimod revewoH .sessorc eht lla ni tnacifingis erew stceffe

 yltsom  yllausu saw edutingam sti dna sessorc eht lla ni tnacifingis ylevitagen

.tnenopmoc evitidda fo taht naht rehgih   hsotuhsA dna )6102( hgniS dna hgniS

la te )7102( . .stluser ralimis detroper osla  

 sehcnarb yradnoces fo rebmuN .4.3.3.4  

duts sessorc 21 eht gnomA  erew tset gnilacs D dei  rof tnacifingis non eht  

3Bsessorc - 1B X 31 - 961 -1  evitidda x evitidda fo ycauqeda eht detacidni hcihw ,

.ssorc siht rof ledom  

evitisoptceffe eneg rojam gnomA    tceffe )h( ecnanimod tnacifingis dna

2B ni dedrocer saw -  5 -2- GRB x 1 - 2B ,1 -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 -  ,3

2B - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB ,1 - GRB x 2 -  dna 1

GRB - IB x 2 - 961 -  saw stceffe )h( ecnanimod evitagen tnacifingis saerehw ,1

edrocer GRB sessorc eht ni d - GRB x 2 -  )d( evitidda evitagen dna tnacifingiS .3

3B sessorc eht ni dedrocer erew stceffe - GRB x 31 - 3B ,1 - GRB x 31 - 3B ,3 -  x 31

1B - 961 - GRB ,1 - GRB x 2 - GRB dna 3 - IB x 2 - 961 -  dna tnacifingis saerehw ,1

drocer erew stceffe )d( evitidda evitisop 2B ni de -  5 -2- GRB x 1 - 2B ,1 -5-2-  x 1

GRB - 2B ,3 - GRB x 01 - ,1  2B - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB  dna 1 -  x 2

GRB - ew stceffe eneg )h( tnanimod dna )d( evitidda fo setamitse ehT .1  er

enin dna nevele ni tnacifingis   fo edutingam eht tub ylevitcepser ,sessorc

nanimod  eneg )d( evitidda naht rehgih ylevitarapmoc saw tceffe eneg )h( t

 yb detroper osla saw sihT .sessorc eht fo ytirojam ni tceffe  ,)6002( rakladnaK

 ramuK ,)5002( iapjaB dna hgniS la te  )9002( . .)6102( hgniS dna hgniS dna  
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noitaitini dop ot syaD .5.3.3.4  

gnomA  non saw elacs C eht deiduts sessorc 21 eht - acifingis  eht ni tn

3B fo esac - 31  GRB x -  x ecnanimod fo ycauqeda eht detacidni hcihw ,3

ehw ,ssorc siht rof ledom ecnanimod 3B noitanibmoc ssorc eht saer - 31  1B x -

961 - idni tset gnilacs D rof tnacifingis non tibihxe 1  fo ycauqeda eht gnitac

.ssorc siht rof ledom evitidda x evitidda  

 tnacifingis erew stceffe eneg )d( evitidda stceffe eneg rojam eht gnomA

2B sessorc eht ni evitisop dna -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 -  ,1 3B -  X 31

GRB - ,3 2B - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB dna 1 -2 GRB x -  eht saerehw ,3

2B noitanibmoc ssorc -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 3B ,3 - 1B x 31 - 961 -  ,1

GRB - GRB x 2 - 2B ,1 - GRB x 01 - GRB dna1 - IB x 2 - 961 -  evitagen dewohs 1

 )h( ecnanimod evitagen dna tnacifingis ylhgiH .stceffe )d( evitidda tnacifingis

cer erew stceffe 2B sessorc eht ni dedro -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 -  ,3

2B -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 - 3B ,1 - 1B x 31 - 961 - 2B ,1 - GRB x 01 -  ,1

2B - GRB x 01 - GRB dna 3 - GRB x 2 -  tnacifingis dna evitisop saerehw ,3

ni devresbo stceffe )l( ecnanimod   sessorc eht 3B - GRB x 31 - 2B ,3 - 1B x 01 -

961 -1, GRB - IB X 2 - 961 -1 GRB  dna - GRB x 2 -  dna )d( evitidda fo setamitse ehT .1

eg )h( tnanimod  xis ni ylevitagen ,sessorceht lla ni tnacifingis erew stceffe en

 thgie dna  stceffe eneg )h( tnanimod fo edutingam eht tub ylevitcepser ,sessorc

 eht fo ytirojam ni stceffe eneg )d( evitidda naht rehgih ylevitarapmoc saw

 .sessorc  ramuK ,)5002( iapjaB dna hgniS la te  hgniS dna hgniS dna )9002( .

 )6102(  detroper osla ecnanimod fo elor   ot syad fo noisserpxe eht ni tnenopmoc

.noitaitini dop  

ytirutam sdop %08 ot syaD .6.3.3.4  

C ehT   gnilacs fingis non erew ytirutam dop %08 ot syad rof tset  rof tnaci

3B sessorc - GRB x 31 -  3  ecnanimod fo ycauqeda eht gnitacidni  ecnanimod x

 ,ssorc eht rof ledom  sessorc saerehw 3B - 1B X 31 - 961 -1  dna GRB - GRB X 2 -3  tibihxe
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 evitidda x evitidda fo ycauqeda eht gnitacidni tset gnilacs D rof tnacifingis non

.ssorc siht rof ledom  

 sessorc ni evitisop dna tnacifingis erew stceffe eneg )d( evitidda ehT

3B - GRB x 31 - 3B ,1 -  x 31 GRB - 2B ,3 - GRB x 01 - GRB dna 3 - GRB x 2 -  ,3

3B noitanibmoc ssorc eht  saerehw - 1B X 31 - 961 - GRB  ,1 - IB x 2 - 961 - GRB ,1 -

GRB x 2 - 2B ,1 -5-2- 1B x 1 - 961 - 2B ,1 -5-2- GRB x 1 - 2B  ,3 - GRB x 01 -  dna 1

2B - x 01  1B - 961 -1  tnacifingis evitagen dewohs  evitidda )d(   ylhgiH .stceffe

s  sessorc eht ni dedrocer erew stceffe )h( ecnanimod evitagen dna tnacifingi

2B -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - ,3  3B - GRB x 31 -1, 3B - 1B X 31 - 961 -1  , 2B -

GRB X 01 - GRB ,3 - GRB X 2 -3  dna GRB - IB X 2 - 961 -1 p saerehw  tnacifingis dna evitiso

resbo saw stceffe )h( ecnanimod 2B sessorc eht ni dev -5-2- 1B x 1 - 961 - 3B ,1 -  31

GRB x - 2B ,3 - GRB x 01 -  ,1 2B - 1B X 01 - 961 -1 GRB  dna - GRB x 2 -  ehT .1

 ni tnacifingis erew stceffe eneg )h( ecnanimod dna )d( evitidda fo setamitse

idda htob rof sessorc neves ni ylevitageN .sessorc evlewt dna nevele  dna evit

 eneg )h( tnanimod fo edutingam eht tub ylevitcepser ,stnenopmoc ecnanimod

 fo ytirojam ni stceffe eneg )d( evitidda naht rehgih ylevitarapmoc saw stceffe

 fo tluser eht htiw ytimrofnoc ni si sihT.sessorc eht  dna )6002( rakladnaK

 ramuK la te .)9002( .  

tnalp rep sdop fo rebmuN .7.3.3.4  

 lla rof tnacifingis erew elacs D dna C eht deiduts sessorc 21 eht gnomA

 ni dedrocer erew stceffe )h( ecnanimod evitisop dna tnacifingiS .sessorc eht

GRB sessorc - GRB x 2 - 3B ,1 - GRB x 31 - 3B ,1 - GRB x 31 - 2B ,3 - GRB x 01 -  ,3

2B -1 1B x 0 - 961 - 2B ,1 -5-2- GRB x 1 - 2B dna 1 -5-2- 1B x 1 - 961 -  saerehw ,1

2B sessorc eht ni dedrocer era stceffe )h( ecnanimod evitagen tnacifingis -5-2-  1

GRB x -  ,3 3B - 1B X 31 - 961 -1  , 2B - GRB x 01 - GRB ,1 - GRB x 2 - GRB dna 3 - IB x 2 -

961 -  evitidda evitagen dna tnacifingiS .1  eht ni dedrocer erew stceffe )d(

2B sessorc -  5 -2- GRB x 1 - ,1  3B - GRB x 31 - 2B ,1 - GRB x 01 - 3B  ,1 - GRB X 31 -

 ,3 2B - GRB X 01 - GRB dna 3 - GRB x 2 -3  tnacifingis evitisop dnah rehto eht no
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2B sessorc eht ni devresbo erew stceffe )d( evitidda -5-2- GRB x 1 - GRB ,3 -  x 2

GRB - 2B ,1 - 1B x 01 - 961 - 3B ,1 - 1B x 31 - 961 - GRB dna 1 - IB x 2 - 961 -  ehT .1

 ni tnacifingis erew stceffe eneg )h( tnanimod dna )d( evitidda fo setamitse

 eneg )h( tnanimod fo edutingam eht tub ylevitcepser ,sessorc evlewt dna nevele

aht rehgih ylevitarapmoc saw stceffe  fo ytirojam ni stceffe eneg )d( evitidda n

 osla saw sdop fo rebmun rof stceffe ecnanimod fo ecnanimoderP .sessorc eht

yb detroper  ramuK la te  hsotuhsA dna )6102( hgniS dna hgniS ,)9002( . la te  .

)7102( . 

)mc( htgnel doP .8.3.3.4  

cs erom ro eno fo ecnacifingiS non fo ecneserp eht detseggus stset gnila -

ssorc rof tnacifingis non dedrocer tset gnilacs C .snoitcaretni cilella 2B -5-2-  X 1

1B - 961 -1  dna 3B - GRB X 31 -3  ecnanimod x ecnanimod fo ycauqeda eht gnitacidni

.ssorc siht rof ledom  

vitidda tceffe eneg rojam eht gnomA  tnacifingis erew stceffe eneg )d( e

2B sessorc ni evitisop dna -5-2- 1B x 1 - 961 - 3B ,1 - 1B x 31 - 961 - 2B ,1 - 1B x 01 -

961 - GRB ,1 - GRB x 2 - GRB ,1 - GRB x 2 - GRB dna 3 - IB x 2 - 961 -1  eht saerehw

2B noitanibmoc ssorc -  5 -2- GRB x 1 - 3B ,1 - GRB x 31 - 3B ,1 - GRB x 31 - 2B ,3 -

RB x 01 G- 2B dna 1 - GRB x 01 -  )d( evitidda  tnacifingis evitagen dewohs 3

 ni dedrocer erew stceffe )h( ecnanimod tnacifingis dna evitagen ylhgiH .stceffe

2B sessorc eht -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 - 961 - 2B ,1 - GRB x 01 - 2B ,1 -  x 01

GRB - GRB ,3 - GRB x 2 - GRB ,1 - GRB x 2 - B ,3 GR - IB x 2 - 961 - 3B ,1 -  x 31

GRB - 3B  dna 3 - GRB x 31 -  stceffe )h( ecnanimod tnacifingis evitisop eht ,1

2B sessorc eht ni devresbo -  5 -2- GRB x 1 -  ,tceffe eneg niam eht gnomA .1

 ,sessorc nevele ni tnacifingis erew stceffe eneg )h( tnanimod dna )d( evitidda

itcepser  ylevitarapmoc saw stceffe eneg )h( tnanimod fo edutingam eht tub ylev

 .stceffe eneg )d( evitidda naht rehgih  iapjaB dna hgniS ,)6002( rakladnaK

 ramuK ,)5002( la te  )6102( hgniS dna hgniS dna )9002( .  eht detroper osla

 rof tceffe )h( ecnanimod fo ecnatropmi .tiart siht  
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001 .9.3.3.4 - )g( thgiew dees  

 tnacifingis erew D dna C tset gnilacs eht deiduts sessorc 21 eht gnomA

non fo ecneserp eht detseggus stset gnilacs tnacifingiS .sessorc eht lla rof -

 dna evitisop erew stceffe eneg )d( evitiddA .snoitcaretni cilella  rof tnacifingis

2B sessorc -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 3B ,3 - GRB x 31 - 2B ,1 -  x 01

GRB - 2B ,1 - GRB x 01 -3 GRB , - GRB x 2 -1 2B  dna - 1B x 01 - 961 -  tnacifingiS  ,1

3B sessorc ni dedrocer saw stiart siht rof tceffe )d( evitidda evitagen -  x 31

GRB -  ,3 3B - 1B x 31 - 961 -1 GRB , - GRB x 2 - GRB dna 3 - IB x 2 - 961 -  saerehw ,1

2B  noitanibmoc ssorc eht -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 - 961 -  ,1 3B - 1B x 31 -

961 -1 2B , - GRB x 01 - GRB dna 1 - GRB x 2 -  )h( ecnanimod evitagen dewohs  1

drocer erew stceffe )h( ecnanimod evitisop dna tnacifingiS .stceffe  sessorc ni de

2B -  5 -2- GRB X 1 -1  , 3B - GRB x 31 - 3B ,1 - GRB x 31 - 2B ,3 - GRB x 01 -3, GRB -  X 2

IB - 961 -1 GRB dna - GRB x 2 - tceffe eneg niam eht gnomA .3  ,   fo edutingam

 eneg )d( evitidda naht rehgih ylevitarapmoc saw stceffe eneg )h( tnanimod

 fo tluser ralimiS .stceffe 001 rof stceffe ecnanimod fo ecnanimoderp -  dees

yb detroper osla saw thgiew   ramuK la te  dna )6102( hgniS dna hgniS ,)9002( .

 hsotuhsA la te .)7102( .  

)g( tnalp rep dleiy deeS .01.3.3.4  

 erew selacs D dna C tset gnilacs eht deiduts sessorc 21 eht gnomA

 eneg )d( evitidda eht stceffe niam eht gnomA .sessorc eht lla rof tnacifingis

2B  sessorc eht ni tnacifingis dna evitisop erew stceffe -5-2- GRB x 1 - 2B ,3 -  01

GRB x - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB  ,1 - GRB x 2 - GRB dna 1 -  x 2

GRB - nibmoc ssorc eht saerehw ,3 2B noita -  5 -2- GRB x 1 - 2B ,1 -5-2- 1B x 1 -

961 - 3B  ,1 - GRB x 31 - 3B ,1 - GRB x 31 - 3B ,3 - 1B x 31 - 961 - GRB dna 1 - IB x 2 -

961 -  ecnanimod saerehw ,stceffe )d( evitidda tnacifingis evitagen detibihxe 1

sessorc rof tnacifingis dna evitagen erew stceffe )h( 2B -  5 -2- GRB X 1 -1  ,  2B -5-2-  1

GRB x - 2B ,3 -5-2- 1B x 1 - 961 - 3B ,1 - 1B x 31 - 961 - GRB dna 1 - GRB x 2 -  ehT .1

3B ni dedrocer erew )h( ecnanimod tnacifingis dna evitisop - GRB x 31 - 3B ,1 -
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GRB x 31 - 2B ,3 - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB ,1 -2  x

GRB - GRB dna 3 - IB x 2 - 961 -  .1 nomA  dna )d( evitidda ,tceffe eneg niam eht g

 tub ylevitcepser ,sessorc eht lla ni tnacifingis erew stceffe eneg )h( tnanimod

 naht rehgih ylevitarapmoc saw stceffe eneg )h( tnanimod fo edutingam eht

 .stceffe eneg )d( evitidda  iapjaB dna hgniS ,)6002( rakladnaK    ramuK ,)5002(

.la te   hsotuhsA dna )6102( hgniS dna  hgniS ,)9002( la te )7102( .  detroper osla

.dleiy dees rof tceffe )h( ecnanimod fo ecnanimoderp  

stceffe noitcaretnI .4.4  

             sorc 21 ni sretcarahc net rof )sisatipe( tceffe noitcaretni ehT era ses  

91.4 elbat ot 01.4 elbat morf detneserp   .  

gnirewolf % 05 ot syaD .1.4.4  

 ,gnirewolf tnec rep 05 ot syad rof noitcaretni cinegid ot sdrager sA

 fo setamitse  tnacifingis dna evitagen erew stceffe eneg )i( evitidda x evitidda

3B sessorc eht rof - GRB x 31 - 2B ,1 - GRB x 01 - 2B ,1 - GRB x 01 - 3B ,3 - 1B x 31 -

961 - GRB ,1 - GRB x 2 - GRB dna 3 - GRB x 2 -   tnacifingis dna evitisop elihW .1

2B sessorc ni dedrocer erew stceffe eneg )i( evitidda x evitidda -  5 -2- GRB x 1 -

2B ,1 -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 - 2B ,3 - 1B x 01 - 961 - GRB  dna 1 -  2 IB x -

961 -  .1  dna evitisop erew stceffe noitcaretni )l( ecnanimod x ecnanimoD

2B sessorc ni tnacifingis -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 - 2B ,1 - GRB x 01 -  ,3

GRB dna - GRB x 2 - 2B sessorc saerehw ,1 -  5 -2- GRB x 1 - 2B ,1 - GRB x 01 -1  ,

GRB - 1B x 2 - 961 -  ,1 GRB - GRB x 2 -  dna 3 2B - 1B x 01 - 961 -  detibihxe 1

.stceffe )l( ecnanimod x ecnanimod tnacifingis dna evitagen  

 lla rof ngis stceffe )l( ecnanimod x ecnanimod dna )h( ecnanimod ehT

 fo epyt etacilpud fo ecneserp gnitseggus ,noitcerid etisoppo ni erew sessorc eht

eg eht ni sisatsipe 2B tpecxe tiart siht fo lortnoc citen -5-2- 1B x 1 - 961 - 2B ,1 -  01

1B x - 961 - GRB dna 1 - 1B x 2 - 961 -  fo epyt yratnemelpmoc dewohs hcihw 1

 delaever ssorc ni stceffe eneg )i( evitidda x evitidda fo ngis evitisoP .sisatsipe
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 noitceles noitareneg gnitagerges ylrae taht  fo esac nI .decitcarp eb dluoc

 nac noitceles sessorc eht ni stceffe eneg )i( evitidda x evitidda fo ngis evitagen

 elbaliava emoceb stnanibmocer elbatius nehw snoitareneg retal ot derrefed eb

 .sessorc eht ni  

        erew noitcaretni )i( evitidda x evitiddA   dna ,sessorc nevele ni tnacifingis

evitagen  xis ni tnacifingis ylhgih dna   noitubirtnoc rojam eht gnitacidni ,sessorc

 ylhgih ti sa ,tiart siht fo noisserpxe eht rof noitcaretni )i( evitidda x evitidda fo

animod hguoht ,esiwekiL .sessorc ynam ni tnacifingis  )l( ecnanimod x ecn

 evitisop yltsom erew edutingam sti tub ,sessorc net ni tnacifingis erew stceffe

 siht fo noisserpxe eht rof  noitcaretni  )i( evitidda x evitidda naht rehgih dna

rof stceffe eneg ecnanimod x ecnanimod ecnacifingis dna evitisoP .retcarahc  

 osla saw gnirewolf %05 ot syad  yb detroper  ramuK  .la te  ,)9002(  edoraS la te  .

.)6102( hgniS dna hgniS dna,)9002(  

)mc( ytirutam ta thgieh tnalP .2.4.4  

 ecnanimod x ecnanimod tnacifingis dna evitagen sisatsipe ot drager sA

 sessorc ni dedrocer si stceffe )l( 3B - GRB x 31 - 3B dna 1 - 1B x 31 - 961 -  ,1

 ni dedrocer era  stceffe )l( ecnanimod x ecnanimod tnacifingis dna evitisop

2B sessorc -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 - 961 - 2B ,1 -  x 01

GRB - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB ,1 - GRB x 2 - GRB ,1 - GRB x 2 -

a 3 GRB dn - IB x 2 - 961 -  retal litnu deyaled eb nac noitceles ,ecneH .1

 .dehsinimid evah dluow stceffe ecnanimod eht nehw snoitareneg  

x evitiddA   eht rof tnacifingis dna evitagen erew stceffe )i( evitidda

2B sessorc -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 - 961 - 2B ,1 -  x 01 GRB - 2B ,1 -  x 01

GRB - GRB ,3 - GRB x 2 - GRB dna 3 - GRB x 2 -  tnacifingis dna evitageN .1

 retal ot derrefed eb nac noitceles taht tseggus stceffe )i( evitidda x evitidda

 .sessorc eht ni elbaliava emoceb stnanibmocer elbatius nehw snoitareneg

tnacifingis dna evitisoP  2B sessorc ni dedrocer  stceffe )i( evitidda x evitidda -  5

-2- GRB x 1 - 3B ,1 - GRB x 31 - 3B ,1 - 1B x 31 - 961 - 2B ,1 - 1B x 01 - 961 -  dna 1
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GRB - 1B x 2 - 961 -  ssorc ni stceffe )I( evitidda x evitidda fo ngis evitisop ,1

s ylrae ni decitcarp eb dluoc noitceles taht delaever .snoitareneg gnitagerge  

 stceffe )l( ecnanimod x ecnanimod ,stnenopmoc noitcaretni eht gnomA

3B tpecxe sessorc eht fo tsom ni tnacifingis dna evitisop saw - GRB x 31 -  dna 1

3B - 1B x 31 - 961 -  fo stluser ralimiS .tnacifingis ylevitagen erew hcihw ,1

mod x ecnanimod yb detroper erew tceffe )i( ecnani   edoraS la te  ,)9002( .

 ramuK la te )6102( hgniS dna hgniS dna )9002( . .  dna )h( ecnanimod ehT

 etisoppo ni erew sessorc eht lla rof ngis stceffe )l( ecnanimod x ecnanimod

e fo epyt etacilpud fo ecneserp gnitseggus ,noitcerid   .thgieh tnalp rofsisatsip

 tiolpxe ot detseggus si ytiliba gninibmoc cificeps rof noitceles tnerruceR

 .stceffe eneg citatsipe ecnanimod detiolpxe ot redro ni dna sisatsipe etacilpud  

 saerehw ,evitisop yltsom saw tceffe eneg ecnanimod x ecnanimoD

x evitidda   fo edutingam dna ,evitagen yltsom saw tceffe eneg evitidda

 x evitidda naht rehgih ylevitarapmoc saw stceffe eneg )l( tnanimod x tnanimod

 fo gnidnif eht htiw ytimrofnoc ni si sihT .thgieh tnalp rof stceffe eneg evitidda

 edoraS la te ,)9002( .  ramuK la te 2( . )900  )6102( hgniS dna hgniS ,  dna

 hsotuhsA la te 7102( . ). 
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01.4 elbaT sessorc ni gnirewolf %05 ot syad rof stceffe eneg fo setamitse dna stset gnilacS:  

oN.lS     

 

tset  

                                      stceffe eneG   fo epyT

sisatsipe          

    gnilacS  

                  stceffe niaM  stceffe noitcaretnI  

 

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 - **76.62  - **00.11  **10.621  **12.7  **68.11  **21.81  -  **43.11  D 

2 2B -5-2- GRB X 1 -3 78.0  - 77.0  **34.231  - **85.01  43.5  34.1  24.3   

3 2B -5-2- 1B X 1 - 961 -1 - **35.72  - **00.5  **56.621  - **31.2  **65.9  **32.6  **43.7  C 

4 3B - GRB X 31 -1 **76.11  **00.01  **75.431  - **85.3  - **00.12  - **00.12  **54.13  D 

5 3B - GRB X 31 -3 - **76.9  - **74.3  **21.621  - 67.0  **34.6  **43.7  - 43.4   

6 3B - 1B X 31 - 961 -1 **18.31  - **35.3  **31.131  **76.4  - 57.2  - **63.5  - 63.0   

7 2B - GRB X 01 -1 - **32.54  - **35.7  **11.621  **49.2  **85.51  - **54.11  - **86.41  D 

8 2B - GRB X 01 -3 **75.8  33.4  **67.421  **68.4  - **67.21  - **73.8  **21.91  D 

9 2B - 1B X 01 - 961 -1 - **33.52  - **33.8  **42.451  - **78.0  - **65.7  **71.6  -  **52.11  C 

01  GRB - GRB X 2 -1 - **30.52  *34.1  **52.021  - **55.1  - **34.6  - *78.2  **73.01  D 

11  GRB - GRB X 2 -3 **35.62  **01.6  **42.221  - **78.0  **65.7  - **76.5  -  **52.7  D 

21  GRB - IB X 2 - 961 -1 - **36.3  - **77.91  **54.921  - **74.11  - **56.51  **34.41  - **86.21  c 

* melpmoC = C noitcaretni fo epyt etacilpuD = D ytilibaborp fo level %1 ta tnacifingiS** ytilibaborp fo level %5 ta tnacifingiS  yratne

 ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni    fo epyt ecnanimod x ecnanimod = )l( evitidda x evitidda = )i( stceffe  

 



09  
 

11.4 elbaT sessorc ni thgieh tnalP rof stceffe eneg fo setamitse dna stset gnilacS :  

oN.lS     

tset  

                                      stceffe eneG   fo epyT

sisatsipe            elacS                    stceffe niaM  stceffe noitcaretnI  

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 - **45.191  - **17.02  **67.281  - **67.61  - **90.26  **54.83  **43.38  D 

2 2B -5-2- GRB X 1 -3 **93.76  **76.08  **76.412  - **13.52  - **47.13  - **67.21  **45.76  D 

3 2B -5-2- 1B X 1 - 961 -1 **22.32  **41.41  **67.512  **56.12  - **67.13  - **53.52  **46.03  D 

4 3B - GRB X 31 -1 - **63.98  - **76.55  **46.191  **45.21  **68.42  **45.011  - **53.311  D 

5 3B - GRB X 31 -3 - 93.2  47.1  **56.502  - **30.41  - **16.91  - 23.7  60.8    

6 3B -  X 31 1B - 961 -1 - **65.23  - 89.1  **17.112  **65.21  **21.83  **56.82  - **87.71  D 

7 2B - GRB X 01 -1 **36.32  **56.82  **38.712  - **67.42  - **56.75  - **35.45  **56.86  D 

8 2B - GRB X 01 -3 **91.94  **95.93  **54.612  - **34.22  - **45.37  - **65.97  **58.89  D 

9 2B - 1B X 01 - 961 -1 **53.13  **08.05  **67.422  - **45.42  - **76.501  **54.101  **74.652  D 

01  GRB - GRB X 2 -1 *22.11  **52.92  **65.991  **54.32  -  **43.75  - **36.65  **73.89  D 

11  GRB - GRB X 2 -3 - **25.67  - **15.41  **56.381  **58.91  - *55.13  - **58.34  **54.131  D 

21  GRB - IB X 2 - 961 -1 **37.58  - **17.51   **56.612   **45.22  -  **23.37   **97.26  **8.851  D 

 

* melpmoC = C noitcaretni fo epyt etacilpuD = D ytilibaborp fo level %1 ta tnacifingiS** ytilibaborp fo level %5 ta tnacifingiS  yratne

 ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni    fo epyt ecnanimod x ecnanimod = )l( evitidda x evitidda = )i( stceffe  
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3.4.4 .  sehcnarb yramirp fo rebmuN  

 x evitidda tnacifingis dna evitagen stceffe noitcaretni eht gnomA

2B sessorc ni dedrocer erew stceffe )i( evitidda -5-2- GRB x 1 -  ,3 2B - GRB x 01 -

GRB dna 3 - GRB x 2 -  )i( evitidda x evitidda tnacifingis evitisop  saerehw ,3

B sessorc ni devresbo erew stceffe -2-  5 -2- GRB x 1 - 3B ,1 - GRB x 31 - 3B  ,1 -  31

GRB x - 2B ,3 - GRB x 01 - 2B ,1 - 1B x 01 - 961 - GRB ,1 - GRB x 2 - GRB dna 1 -  x 2

IB - 961 - gis evitagen ehT .1  eht ni stceffe eneg )i( evitidda x evitidda fo n

 elbatius nehw snoitareneg retal ot derrefed eb nac noitceles detseggus sessorc

 tnacifingis dna evitisoP .sessorc eht ni elbaliava emoceb stnanibmocer

sessorc ni dedrocer era stceffe )l( ecnanimod x ecnanimod  2B -5-2- GRB x 1 -  ,3

2B -5-2- 1B x 1 - 961 - 2B ,1 - GRB x 01 - GRB ,1 - GRB x 2 - 2B ,3 - GRB x 01 -  ,3

GRB - GRB x 2 - 3B dna1 - 1B x 31 - 961 -  dna tnacifingis dnah rehto eht nO .1

3B sessorc ni dedrocer era tceffe )i( ecnanimod x ecnanimod evitagen -  x 31

GRB - 3B ,1 - GRB x 31 - 2B ,3 -  01 1B x - 961 - GRB dna 1 - IB x 2 - 961 - .1  

 lla rof ngis stceffe )l( ecnanimod x ecnanimod dna )h( ecnanimod ehT

 erutan etacilpud fo ecneserp gnitseggus ,noitcerid etisoppo ni erew sessorc eht

animod fo ngis evitisoP .tiart siht fo lortnoc citeneg eht ni sisatsipe fo  x ecn

 saw tcerid ecnanimod taht detacidni sessorc ni tceffe )l( ecnanimod

 gnitagerges ni stceles eht gnittamretni taht stseggus hcihw ,lanoitceridinu

 ytilibairav citeneg fo stnenopmoc  tiolpxe ot snoitareneg e.i  non dna evitidda -

amirp fo rebmun ni evitidda   elbarised ot dael dluow tnalp rep sehcnarb yr

 sessorc ni stceffe )i( evitidda x evitidda fo ngis evitisop saerehW .tnemevorpmi

 evitidda x evitidda htoB .gnitagerges ylrae ni elbissop si noitceles taht delaever

rew stceffe )l( ecnanimod x ecnanimod dna )i(  sessorc eht lla rof tnacifingis e

 fo noitubirtnoc evitaler eht revewoH .sessorc eht lla ni ngis fo evitcepserri

 x evitidda naht rehgih hcum saw )l( stceffe eneg ecnanimod x ecnanimod

.sisatsipe fo epyt etacilpud htiw delpuoc )i( stceffe eneg evitidda  
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nomA  saw stceffe eneg evitidda x evitidda noitcaretni citatsipe g

 eerht ni tnacifingis dna evitagen dna sessorc  neves ni tnacifingis dna evitisop

 evitagen saw ti ,noitcaretni eneg ecnanimod x ecnanimod fo esac ni ,sessorc

op dna sessorc ruof ni tnacifingis dna  dna ,sessorc neves ni tnacifingis ylevitis

 .stceffe eneg evitidda x evitidda  naht rehgih ylevitarapmoc saw edutingam sti

fo gnidnif eht htiw ytimrofnoc ni si sihT   edoraS la te  ,)9002( .  hgniS dna hgniS

 )6102( hsotuhsA dna la te .)7102( .  

ces fo rebmuN .4.4.4  sehcnarb yradno  

 x evitidda tnacifingis dna evitisop stceffe eneg citatsipe eht gnomA

2B sessorc ni dedrocer saw  stceffe eneg )i( evitidda -  5 -2- GRB x 1 - 2B ,1 -5-2-  1

1B x - 961 - 3B  ,1 - GRB x 31 - 2B ,3 - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 -

961 - GRB ,1 - GRB x 2 -  ,1 GRB - GRB x 2 - GRB  dna 3 - IB x 2 - 961 -   saerehW.1

 rof tnacifingis saw stceffe eneg )i( evitidda x evitidda tnacifingis  dna evitagen

2B sessorc eht -5-2- GRB x 1 - 3B dna3 - 1B x 31 - 961 -  .1  

 erew stceffe )l( ecnanimod x ecnanimod tnacifingis dna evitisop ehT

acifingis 3B sessorc ni tn - GRB x 31 - 3B ,1 - 1B x 31 - 961 - GRB dna1 - GRB x 2 -  .3

 dedrocer saw stceffe eneg )i( ecnanimod x ecnanimod tnacifingis dna evitageN

2B sessorc  ni -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB X 1 - 2B ,3 -5-2- 1B x 1 - 961 - 3B ,1 -

GRB x 31 - 2B ,3 - GRB X 01 - 2B ,1 - GRB X 01 -  ,3 2B - 1B X 01 - 961 - GRB ,1 -  x 2

GRB - GRB dna 1 - IB x 2 - 961 - .1  

 )l( ecnanimod × ecnanimod dna )h( ecnanimod fo setamitse ehT

 mumixaM .sessorc eht lla ni tnacifingis dna sngis ni etisoppo erew stnenopmoc

da x evitidda tnacifingis dna evitisop detibihxe sessorc eht fo e )i( evitid  tceff

2B tpecxe -5-2- GRB x 1 -3 3B dna - 1B x 31 - 961 -  ylevitagen erew hcihw 1

 eb dluohs noitceles ,eroferehT .tceffe )i( evitidda x evitidda rof tnacifingis

 stnanibmocer elbarised nehw sessorc owt eseht rof snoitareneg retal ot derrefed

 emoceb  ,tceffe )i( evitidda x evitidda tnacifingis dna evitisop ehT .elbaliava

 eht nO .noitareneg gnitagerges ylrae ni noitceles fo ytilibissop eht etacidni
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 stceffe eneg )i( ecnanimod x ecnanimod tnacifingis dna evitagen dnah rehto

orc eht fo tsom ni dedrocer saw 3B tpecxe sess - GRB x 31 - 3B ,1 - 1B x 31 - 961 -  1

GRB dna - GRB x 2 -  fo rebmun rof tnacifingis ylevitisop erew hcihw 3

 nehw snoitareneg retal litnu noitceles ni yaled ,eroferehT .sehcnarb yradnoces

cnanimod fo ecnatropmI .dehsinimid evah dluow stceffe ecnanimod eht  x e

sehcnarb yradnoces fo rebmun fo ecnatirehni rof stceffe eneg )i( ecnanimod  

yb detroper osla saw   ramuK dna )6002( rakladnaK la te .)9002( .  

non eht gnomA -  × ecnanimod fo edutingam eht ,noitcaretni cilella

itidda naht rehgih hcum saw stceffe eneg ecnanimod  ,stceffe eneg evitidda x ev

 gnidnif eht htiw ytimrofnoc ni si sihT .tnacifingis ylevitagen yltsom tub

 hsotuhsA dna )6102( hgniS dnahgniSfo .la te  )7102( . 
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21.4 elbaT ramirp fo rebmun rof stceffe eneg fo setamitse dna stset gnilacS : sessorc ni sehcnarb y  

oN.lS     

tset  

                                      stceffe eneG   fo epyT

sisatsipe            elacS                    stceffe niaM  stceffe noitcaretnI  

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 - **43.72  - **03.8  **54.21  **94.21  **43.12   **73.41  - 97.2    

2 2B -5-2- GRB X 1 -3 **82.61  **36.51  **75.91  **65.2  - **65.72  - **54.92  **65.22  D 

3 2B -5-2- 1B X 1 - 961 -1 - **75.6  - 43.0  **73.91  **43.7  - *43.2  52.0  **12.5  D 

4 3B - GRB X 31 -1 - **57.7  - **21.7  **74.61  **74.5  **63.61  **74.21  - **47.91  D 

5 3B - GRB X 31 -3 - **55.21  **66.5  **43.81  - **63.6  **76.21  **18.41  - **84.61  D 

6 3B - 1B X 31 - 961 -1 - **58.6  **77.6  **52.91  **63.4  - **43.4  - 73.1  **53.9  D 

7 2B - GRB X 01 -1 - **76.01  **43.6  **54.02  **76.7  - **67.71  **58.61   **62.32  D 

8 2B -  X 01 GRB -3 **22.51  **48.6  **53.12  - **65.21  - **54.41  - **75.11  **10.31  D  

9 2B - 1B X 01 - 961 -1 **60.61  - **18.9  **46.71  **21.51  **54.12  **64.81  - **34.12  D 

01  GRB - GRB X 2 -1 - **42.9  - **78.1  **89.71  - **53.01  - **54.71  **72.31   **62.91  D 

11  GRB - GRB X 2 -3 **25.12  **61.8  **63.61  **63.11  - **54.81  - **34.71  **56.12  D  

21  GRB - IB X 2 - 961 -1 - **12.31  - **82.11  **68.81  **75.5  *56.41  **86.91  - **72.21  D  

*  = C noitcaretni fo epyt etacilpuD = D ytilibaborp fo level %1 ta tnacifingiS** ytilibaborp fo level %5 ta tnacifingiS  yratnemelpmoC

d x ecnanimod = )l( evitidda x evitidda = )i( stceffe ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni    fo epyt ecnanimo  
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31.4 elbaT sessorc ni sehcnarb yradnoces fo rebmun rof stceffe eneg fo setamitse dna stset gnilacS :  

oN.lS     

tset  

                                      stceffe eneG   fo epyT

sisatsipe            elacS                    stceffe niaM  stceffe noitcaretnI  

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 - **45.13  - **31.81  **54.51  **16.4  **35.12  **74.13  - **65.23  D 

2 2B -5-2- GRB X 1 -3 **22.33  *76.3  **53.81  **67.3  - 56.0  - *78.6  - **86.81   

3 2B -5-2- 1B X 1 - 961 -1 **21.9  - **48.4  **73.31  78.1  **65.11  **43.9  - **86.72  D 

4 3B - GRB X 31 -1 - **93.02  - **54.6  **62.41  - **54.7  40.6  58.0  **65.71   

5 3B - GRB X 31 -3 - **45.21  - **27.51  **66.61  - **56.6  **23.93  **46.13  - **48.75  D 

6 3B - 1B X 31 - 961 -1 **76..7  22.1  **32.02  - **31.6  45.6  - *45.8  **65.71   

7 2B - GRB X 01 -1 - **67.64  - **53.71  **57.02  **74.9  **86.54  **57.83  - **65.22  D 

8 2B - GRB X 01 -3 **05.5  **13.6  **87.81  **26.8  **43.12  **68.31  - **75.03  D 

9 2B - 1B X 01 - 961 -1 - **48.29  - **23.7  **64.71  **63.5  **15.82  **28.41  - **84.91  D 

01  GRB - GRB X 2 -1 - **78.52  - **46.11  **36.91  **68.51  **18.64  **56.63  - **54.12  D 

11  GRB - GRB X 2 -3 **50.31  **54.4  **53.71  - **34.41  - **60.12  **49.71  **64.12  D 

21  GRB - IB X 2 - 961 -1 **17.5  - **78.4  **36.51  - **25.6  **17.81  **64.01  - **68.62  D 

* melpmoC = C noitcaretni fo epyt etacilpuD = D ytilibaborp fo level %1 ta tnacifingiS** ytilibaborp fo level %5 ta tnacifingiS  yratne

fo epyt     ecnanimod x ecnanimod = )l( evitidda x evitidda = )i( stceffe ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni
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noitaitini dop ot syaD .5.4.4  

 taht delaever noitaitini sdop ot syad rof noitcaretni eneg citatsipe ehT

 )i( evitidda x evitida 2B sessorc eht ni tnacifingis  dna evitagen saw stceffe -  5 -

2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 3B  ,3 - GRB x 31 - 2B ,1 - GRB x 01 - 2B ,1 -  x 01

GRB - GRB ,3 - GRB x 2 - GRB dna 3 - IB x 2 - 961 - 2B  saerehw ,1 -5-2- 1B x 1 -

961 - 3B ,1 - GRB x 31 - 2B ,3 - 1B x 01 - 961 - GRB  dna1 - GRB x 2 - wohs 1  de

.tceffe )i( evitidda x evitidda tnacifingis dna  evitisop  

 dna evitisop saw tceffe )l( tnanimod x tnanimod sessorc evlewt gnomA

2B sessorc rof tnacifingis -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 - 2B ,1 - GRB x 01 -  ,1

2B - GRB x 01 - GRB dna 3 - GRB x 2 - ni sdop ot syad rof 3  rehto eht nO .noitaiti

 ni dedrocer saw tceffe )l( tnanimod x tnanimod evitagen dna tnacifingis dnah

GRB sessorc eht - GRB x 2 - GRB dna 1 - IB x 2 - 961 -  fo ngis etisoppO .1

  fo epyt etacilpud detacidni )l( ecnanimod x ecnanimod dna )h( ecnanimod

syad rof sisatsipe  c cificeps rof noitceles tnerruceR ,noitaitini dop ot  gninibmo

detpoda eb nac ytiliba   .stceffe eneg citatsipe dna ecnanimod tiolpxe ot redro ni

 eht tsom ni ecnacifingis dna evitagen detibihxe stceffe )i( evitidda x evitiddA

oitceles taht gnitseggus sessorc  nehw snoitareneg retal ot derrefed eb nac n

 x ecnanimod ,dnah rehto eht nO .elbaliava emoceb stnanibmocer elbatius

 ,noitaitini dop ot syad rof tnacifingis ylevitisop erew stceffe )l( ecnanimod

etal litnu deyaled eb nac sessorc eseht rof noitceles erofereht  snoitareneg r

 .dehsinimid evah dluow tceffe ecnanimod eht nehw  

 tnacifingis ylhgih eb ot devresbo saw noitcaretni )i( evitidda x evitiddA

 htiw ytimrofnoc ni si sihT .sessorc neves ni ylevitagen dna ,sessorc nevele ni

gnidnif eht  fo  hgniS  .la te gniS ,)3002(  yajA dna )5002(iapjaB dna h  .la te

.)2102(  sessorc neves ni tnacifingis erew stnenopmoc )l( ecnanimod saerehW

 edutingam eht revewoh ,ylevitcepser ,sessorc owt ni tnacifingis ylevitagen dna

S .evitisop yltsom saw noitcaretni eneg )i( ecnanimod x ecnanimod fo  ralimi
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yb detroper osla saw tluser   rakladnaK  .la te ,)6002(   ramuK la te )9002( .  dna

 hsotuhsA la te .)7102( .  

ytirutam sdop %08 ot syaD .6.4.4  

 x evitidda tnacifingis dna evitagen eht ,noitcaretni cinegid ot sdrager sA

 ni dedrocer era stceffe  )i( evitidda 2B sessorc -  5 -2- GRB x 1 - 2B ,1 -5-2-  x 1

GRB - 3B  ,3 - GRB x 31 - 2B ,1 - GRB x 01 - 2B ,3 - GRB x 01 - 2B ,1 - 1B x 01 - 961 -

GRB dna1 - GRB x 2 -  ecnanimod x ecnanimod tnacifingis ylevitagen saerehw ,3

2B sessorc ni dedrocer erew stceffe eneg )l( -5-2- 1B x 1 - 961 - GRB ,1 - GRB x 2 -

a1 GRB dn - IB x 2 - 961 -  dna evitisop ehT .ytirutam sdop %08 ot syad rof 1

2B sessorc ni dedrocer era stceffe )i( evitidda x evitidda tnacifingis -5-2- 1B x 1 -

961 - 3B ,1 - GRB x 31 - GRB ,3 - IB x 2 - 961 - GRB dna 1 - GRB x 2 -  evitisop dna 1

i( ecnanimod x ecnanimod tnacifingis 2B sessorc ni devresbo era stceffe ) -  5 -2-

GRB x 1 - 2B ,1 -5-2- GRB x 1 - 3B ,3 - GRB x 31 - 2B ,1 - GRB x 01 - 2B ,1 -  x 01

GRB - 2B ,3 - 1B X 01 - 961 - GRB dna 1 - GRB x 2 -  .3  

 htiw sisatsipe fo sepyt etacilpud detibihxe sessorc eht fo tsoM

ecnanimod fo sngis etisoppo tnacifingis   )l( ecnanimod x ecnanimod dna )h(

 ecnatirehni eht ni sisatsipe fo epyt etacilpud fo ecneserp gnitacidni stnenopmoc

2B tpecxe ytirutam sdop %08 ot syad fo - GRB x 01 - GRB dna 1 - IB x 2 - 961 -  1

 edutingam evitaler ehT .sisatsipe fo epyt yratnemelpmoc dewohs hcihw  fo

 ngis fo evitcepserri )l( ecnanimod x ecnanimod revo )i( evitidda x evitidda

 eergidep ,erofereht ,noitca eneg evitidda fo ecnarednoperp eht detacidni

 eht fo tsom revewoh ,tiart siht evorpmi ot desu eb nac noitceles fo dohtem

 ylevitagen detibihxe sessorc  hcihw stceffe )i( evitidda x evitidda tnacifingis

 elbarised llit snoitareneg retal ot derrefed eb yam noitceles taht tseggus

elbaliava emoceb stnanibmocer  .  )l( ecnanimod x ecnanimod dnah rehto eht nO

sorc eht tsom rof ecnacifingis evitisop detibihxe tceffe 2B tpecxe ses -5-2-  X 1

1B - 961 - GRB ,1 - GRB X 2 - GRB dna 1 - IB X 2 - 961 -  noitceles taht gnitacidni 1
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 retal ni dehsinimid neeb evah dluow stceffe ecnanimod litnu deyaled eb nac

 .snoitareneg  

 suoivbo saw noitcaretni )i( evitidda x evitidda fo noitubirtnoc rojam ehT

 ni tnacifingis ylhgih eb ot devresbo saw ti sa tiart siht fo noisserpxe eht rof

 eht htiw ytimrofnoc ni si sihT .sessorc neves ni ylevitagen ,sessorc nevele

gnidnif  fo  hgniS  .la te  yajA dna )3002(  .la te ;)2102(  x ecnanimod saerehw

ew stnenopmoc )l( ecnanimod  ylevitagen dna sessorc net ni tnacifingis er

 ecnanimod fo edutingam eht revewoh ,ylevitcepser ,sessorc eerht ni tnacifingis

.evitisop yltsom saw noitcaretni eneg )l( ecnanimod x  

tnalp rep sdop fo rebmuN .7.4.4  

gis dna evitagen stceffe noitcaretni eht gnomA  x evitidda tnacifin

2B sessorc ni dedrocer erew stceffe )i( evitidda -  5 -2- GRB x 1 - 2B  dna 1 -5-2-  1

GRB x -  dedrocer saw stceffe )i( evitidda x evitidda tnacifingis dna evitisoP .3

2B sessorc rof -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 - 3B ,1 - GRB x 31 - 3B ,3 -  x 31

1B - 961 -1 2B , - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB ,1 -  x 2

GRB - GRB ,1 - GRB x 2 - GRB dna 3 - IB x 2 - 961 -  tnacifingis dna evitisoP .1

2B sessorc eht rof dedrocer era stceffe eneg )l( ecnanimod x ecnanimod -  5 -2-  1

GRB x - 2B ,1 - GRB x 01 - GRB dna1 - GRB x 2 - gen saerehw ,3  dna evita

 eht rof dedrocer  erew stceffe eneg )l( ecnanimod x ecnanimod tnacifingis

2B ssorc -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 - 961 - 3B  ,1 - GRB x 31 - 3B ,1 -  x 31

GRB -  ,3 3B - 1B X 31 - 961 -1  , 2B - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB ,1 - GRB x 2 -  1

GRB dna - IB x 2 - 961 - .1  
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41.4 elbaT sessorc ni noitaitini sdop ot syad rof stceffe eneg fo setamitse dna stset gnilacS :  

oN.lS     

tset  

                                      stceffe eneG   fo epyT

sisatsipe            elacS                    stceffe niaM  stceffe noitcaretnI  

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 - **33.6  *76.4  **56.961  - **85.1  - 54.8 **  - **43.7  32.8   
2 2B -5-2- GRB X 1 -3 - *33.3  *35.4  **42.871  - **54.2  - **54.71  - **54.6  63.4    

3 2B -5-2- 1B X 1 - 961 -1 - **35.3  - **37.7  **43.171  **76.4  - **00.92  **74.62  **54.21  D 

4 3B - GRB X 31 -1 **37.9  **54.5  **53.181  **68.5  - **05.32  - **64.71  **73.7  D 

5 3B - GRB X 31 -3 - 76.1  - **01.9  **43.491  **54.6  **38.41  **84.21  43.1   

6 3B - 1B X 31 - 961 -1 - **74.11  60.2  **42.381  - **54.01  - **86.7  - 84.2  - 68.0   

7 2B - GRB X 01 -1 - **02.21  - **36.3  **74.761  - 76.11  - **10.01  - **76.9  **43.81  D 

8 2B - GRB X 01 -3 - **77.01  - **78.02  **63.481  **63.4  - **86.43  - **95.92  **73.13  D 

9 2B - 1B X 01 - 961 -1 - **03.4  **66.51  **88.691  **78.1  **54.6  **84.6  - 64.3   

01  GRB - GRB X 2 -1 - **00.01  **70.6  **54.302  - **73.6  **43.9  **84.21  - **75.5  D 

11  GRB - GRB X 2 -3 - **56.8  - **00.01  **74.381  **56.2  - **67.7  - **83.11  **65.21  D 

21  GRB - IB X 2 - 961 -1 - **00.11  **80.8  **34.861  - **63.4  **43.11  - **74.6  - **75.8  D 

* ytilibaborp fo level %5 ta tnacifingiS   yratnemelpmoC = C noitcaretni fo epyt etacilpuD = D ytilibaborp fo level %1 ta tnacifingiS**

d x ecnanimod = )l( evitidda x evitidda = )i( stceffe ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni    fo epyt ecnanimo  
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51.4 elbaT  stset gnilacS : sessorc ni ytirutam sdop %08 ot syad rof stceffe eneg fo setamitse dna  

oN.lS     

tset  

                                      stceffe eneG   fo epyT

sisatsipe            elacS                    stceffe niaM  stceffe noitcaretnI  

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 *45.6  *78.3  **76.652  - 64.3  - **95.11  - **23.32  **72.11  D 

2 2B -5-2- GRB X 1 -3 **33.11  **65.4  **00.852  - **63.6  - **48.82  - **75.71  **34.21  D 

3 2B -5-2- 1B X 1 - 961 -1 - **00.53  - **73.21  **00.932  - **75.9  **74.14  **53.23  - **64.32  D 

4 3B - GRB X 31 -1 **37.12  **78.9  **56.942  **57.51  - **67.23  - **43.83  *74.61  D 

5 3B - GRB X 31 -3 17.0  **36.7  **76.352  **68.5  **48.42  **64.12  73.3   

6 3B - 1B X 31 - 961 -1 *21.5  80.1  **87.252  - **65.23  - **76.11  - 64.4  - 67.2   

7 2B - GRB X 01 -1 - **00.11  **56.5  **18.452  - **10.8  **40.62  - **34.91  **18.72  C 

8 2B - GRB X 01 -3 - **56.62  **00.51  **65.942  **76.7  - **75.46  - **76.54  **45.17  D 

9 2B - 1B X 01 - 961 -1 - **35.21  **77.3  **56.952  - *85.51  **81.71  - **54.84  **57.81  D 

01  GRB - GRB X 2 -1 - **33.81  - **76.6  **34.552  - **76.21  **76.52  **68.43  - **37.12  D 

11  GRB - GRB X 2 -3 - **75..8  16.0  **85.852  **18.91  - **78.41  - **74.41  **54.21  D 

21  GRB - IB X 2 - 961 -1 - **76.7  **00.6  **53.552  - **57.51  - **74.13  **84.22  - **48.81  C 

*  ytilibaborp fo level %5 ta tnacifingiS  yratnemelpmoC = C noitcaretni fo epyt etacilpuD = D ytilibaborp fo level %1 ta tnacifingiS**

d x ecnanimod = )l( evitidda x evitidda = )i( stceffe ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni    fo epyt ecnanimo
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           rof tnacifingis ylevitagen erew stceffe )l( ecnanimod x ecnanimod ehT

2B tpecxe ,sessorc eht lla -  5 -2- GRB x 1 - GRB ,1 - GRB x 2 - 2B dna 3 -  x 01

GRB -  elbarised nehw ot detroser eb dluohs noitceles taht detacidni hcihw ,1

T .elbaliava emoceb stnanibmocer  dna )h(  ecnanimod fo setamitse eh

 ni sngis etisoppo htiw tnacifingis erew stnenopmoc )l( ecnanimod x ecnanimod

 fo rebmun  rof sisatsipe etacilpud fo ecnanimoderp eht gnitacidni sessorc lla

alp rep sdop 2B tpecxe ,tn -  5 -2- GRB x 1 - ,1 3B - 1B X 31 - 961 -1  dna  2B -5-2-  x 1

GRB -  dnah rehto eht nO .sisatsipe fo epyt yratnemelpmoc  dewohs hcihw 3

 stceffe evitidda x evitidda tnacifingis ylevitisop detibihxe sessorc eht fo tsom

2B tpecxe -  5 -2- GRB x 1 - 2B dna 1 -5-2- GRB x 1 - .3  

cnanimod x ecnanimod tnacifingis dna evitisoP  erew stceffe )l( e

2B  sessorc rof dedrocer -  5 -2- GRB x 1 - 2B ,1 - GRB x 01 - GRB dna 1 - GRB x 2 -

 tiart siht fo ecnatirehni eht ni sisatsipe fo erutan etacilpud fo ecneserp dna 3

 eht nehw snoitareneg retal litnu deyaled eb nac noitceles  taht detacidni

e ecnanimod  ,noitcaretni citatsipe gnomA .dehsinimid evah dluow stceff

 enin ni tnacifingis ylevitagen saw noitcaretni eneg ecnanimod x ecnanimod

levitisop dna sessorc .sessorc eerht ni tnacifingis y   evitidda x evitidda ,revewoH

 tnacifingis ylevitisop erew stceffe eneg  ylevitagen dna ,sessorc net ni

edutingam sti dna ,sessorc owt ni tnacifingis   naht rehgih ylevitarapmoc saw

 eht htiw ytimrofnoc ni si sihT .noitcaretni eneg ecnanimod x ecnanimod

fognidnif  hgniS  .la te  yajA dna )5002( iapjaB dna hgniS ,)3002(  .la te .)2102(  

)mc( htgnel doP .8.4.4  

 eneg )i( evitidda x evitidda evitisop stceffe eneg citatsipe eht gnomA

2B sessorc eht ni tnacifingis erew stceffe -  5 -2- GRB x 1 - 2B ,1 - GRB x 01 -  ,1

GRB - GRB x 2 - GRB dna 1 - GRB x 2 -  x evitidda tnacifingis dna evitageN .3

e eneg )i( evitidda GRB sessorc eht rof dedrocer erew stceff - 1B x 2 - 961 - 3B ,1 -

GRB x 31 - 3B ,3 - GRB x 31 - 2B ,1 - GRB x 01 - 2B ,3 -5-2- GRB x 1 - 2B dna 3 -5-2-

1B x 1 - 961 -  )l( ecnanimod x ecnanimod tnacifingis dna evitisop saerehw ,1
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GRB sessorc eht ni dedrocer erew stceffe - 1B x  2 - 961 - ,1  GRB - GRB x  2 -  ,3

2B - GRB x 01 - 2B ,3 -1 GRB x 0 -  ,1 2B - 1B X 01 - 961 -1, GRB - GRB X 2 -1 dna 2B -5-2-  X 1

GRB -3  tceffe eneg )l( ecnanimod x ecnanimod tnacifingis dna evitagen saerehw

2B  sessorc eht ni dedrocer saw -  5 -2- GRB x 1 - 3B ,1 - 1B x 31 - 961 - 3B ,1 -  x 31

GRB - 3B dna 1 - 31  GRB x - .3  

 gnitacidni ,sisatsipe fo epyt etacilpud detibihxe sessorc eht lla tsomlA

 revewoH .tiart siht fo lortnoc citeneg eht ni sisatsipe fo erutan etacilpud eht

 eht delaever noitcaretni )l( ecnanimod x ecnanimod fo edutingam rehgih

cnanimod fo ecnatropmi  stiart eseht gninrevog ni noitcaretni )l( ecnanimod x e

 ecnanimod eht nehw snoitareneg retal litnu deyaled eb nac noitceles ecneh

yb detroper erew stluser ralimiS .dehsinimid evah dluow stceffe   ramuK la te  .

dna )1102( o ngis evitageN .)6102( hgniS dna hgniS  )i( evitidda x evitidda f

 sessorc ni noitcaretni GRB - 1B x 2 - 961 - 3B ,1 - GRB x 31 - 3B ,3 - GRB x 31 -  ,1

2B - GRB x 01 - 2B ,3 -5-2-  1 GRB x - 2B dna 3 -5-2- 1B x 1 - 961 -  1  eht detacidni

 gniniamer eht ni ecnacifingis evitisop dna stnerap eht ni selella fo noisrepsid

 sessorc B2-  5 -2- GRB x 1 - 2B ,1 - GRB x 01 - GRB ,1 - GRB x 2 - GRB dna 1 -  x 2

GRB -3 lrae ni noitceles fo ytilibissop detacidni  rehto eht nO .noitareneg y

dnah  sessorc GRB - 1B x  2 - 961 - GRB ,1 - GRB x  2 - 2B ,3 - GRB x 01 - 2B ,3 -1  x 0

GRB -  ,1 2B - 1B X 01 - 961 -1, GRB - GRB X 2 -1 dna 2B -5-2- RB X 1 G-3  evitisop detibihxe

 yam hcihw htgnel sdop rof stceffe )l( ecnanimod x ecnanimod tnacifingis

 × ecnanimod ,rehtruF  .snoitareneg reilrae eht ni ssecorp noitceles eht drater

 saw evitidda x evitidda saerehw evitisop yltsom saw tnenopmoc )l( ecnanimod

 yltsom  saw stceffe )l( ecnanimod x ecnanimod fo edutingam dna evitagen

.stceffe eneg )i( evitidda x evitidda naht rehgih hcum   dna )6002( rakladnaK

 hsotuhsA la te )7102( . .tluser ralimis eht detroper osla  
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61.4 elbaT mitse dna stset gnilacS : sessorc ni tnalp rep sdop fo rebmun rof stceffe eneg fo seta  

oN.lS     

tset  

                                      stceffe eneG   fo epyT

sisatsipe            elacS                    stceffe niaM  stceffe noitcaretnI  

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 - **44.102  **74.53  *56.581  - **65.33  **76.42  - **74.56  **56.432  C 

2 2B -5-2- GRB X 1 -3 **54.481  **15.33  **45.222  **64.241  - **68.05  - **68.26  -  **86.331   C  

3 2B -5-2- 1B X 1 - 961 -1 - **45.372  - **57.921  **76.911  - 32.41  **65.133  **75.852  - **78.542  D 

4 3B - GRB X 31 -1 - **56.174  - **04.871  **64.611  - **68.32  **76.114  **47.752  - **46.832  D 

5 3B - GRB X 31 -3 - **54.951  - **78.011  **78.871  -  **67.42  **64.103  **58.122  - **97.582  D 

6 3B - 1B X 31 - 961 -1 - *91.43  - **67.97  **67.961  **78.57  - **67.333  **85.951  - **85.731   c 

7 2B - GRB x 01 -1 **21.522  - **35.46  **48.161  - **54.141  - **28.413  **46.762  **76.682   D 

8 2B - GRB X 01 -3 **77.132  **73.441  **58.702  -  **57.341  **76.872  **67.582  - **74.172  D 

9 2B - 1B X 01 - 961 -1 - **58.262  - **90.811  **53.581  **85.01  **67.564  **79.432  - **96.281  D 

01  GRB - GRB X 2 -1 - **70.292  - **82.98  **35.722  **67.051  **65.424  **76.655  - **18.132  D 

11  GRB - GRB X 2 -3 - **89.942  - **77.211  **75.902  -  **78.261  - **18.783  **56.313  **95.121  D 

21  GRB - IB X 2 - 961 -1 - **97.48  - **42.73  **66.311  **89.54  - **48.721  **56.292  -  **97.97   D  

* melpmoC = C noitcaretni fo epyt etacilpuD = D ytilibaborp fo level %1 ta tnacifingiS** ytilibaborp fo level %5 ta tnacifingiS  yratne

idda = )i( stceffe ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni    fo epyt ecnanimod x ecnanimod = )l( evitidda x evit  
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71.4 elbaT sessorc ni )mc( htgnel sdop rof stceffe eneg fo setamitse dna stset gnilacS :  

oN.lS     

 

tset  

                                      stceffe eneG   fo epyT

sisatsipe                

elacS  

                  stceffe niaM  stceffe noitcaretnI  

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 - **50.1  - **45.1  **31.4  - **91.1  **96.2  **74.2  - **32.4  D 

2 2B -5-2- GRB X 1 -3 **05.1  **26.1  **76.5  - 61.0  - **58.2  - **80.3  **17.4  D 

3 2B -5-2-1 1B X - 961 -1 20.0  **44.0  **35.6  **34.0  - *65.0  - **56.0  91.0    

4 3B - GRB X 31 -1 **62.3  **93.1  **97.5  - **62.0  - **62.2  - **16.2  - **65..1  c 

5 3B - GRB X 31 -3 63.0  **85.0  **60.5  - **34.0     - **98.0  - **19.0  - **86.1  c 

6 3B - 1B X 31 - 961 -1 - **62.1  - **06.0  **67.4   **64.0  13.1  13.1  - **15.0    

7 2B - GRB X 01 -1 **10.1  **57.1  **97.6  - **45.0  - **60.3  **12.3  **67.5  D 

8 2B - GRB X 01 -3 **16.1  **37.1  **19.5  - **91.0  - **15.2  - **21.3  **96.4  D 

9 2B - 1B X 01 - 961 -1 - **47.0  - **65.0  **74.3  **11.0  - **75.0  50.0  **87.0  D 

01  GRB - GRB X 2 -1 - **23.2  - **28.0  **25.4  **72.0  - **80.3  **45.4  **71.5   D  

11  GRB - GRB X 2 -3 - **21.3  - *33.0  **74.6  **02.0  - **08.0   *85.0  **91.2  D 

21  GRB - IB X 2 - 961 -1 **86.0  **26.0  **81.4  **13.0  - **53.1  - **13.1  **94.2  D 

*  tnacifingiS** ytilibaborp fo level %5 ta tnacifingiS  yratnemelpmoC = C noitcaretni fo epyt etacilpuD = D ytilibaborp fo level %1 ta

d x ecnanimod = )l( evitidda x evitidda = )i( stceffe ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni    fo epyt ecnanimo  
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001 .9.4.4 - dees  thgiew  

001 rof noitcaretni eneg citatsipe ehT -  dna evitisop delaever thgiew dees

2B sessorc ni stceffe )l( ecnanimod x ecnanimod tnacifingis -5-2- GRB x 1 -  ,1

2B -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 - 961 - 2B ,1 - GRB x 01 - 2B ,1 - 1B x 01 - 961 -  ,1

GRB - GRB x 2 - GRB dna 1 - IB x 2 - 961 -  evitagen dna tnacifingis saerehw ,1

3B  sessorc ni stceffe )l( ecnanimod x ecnanimod - GRB x 31 - 3B ,1 - GRB x 31 -

2B ,3 - GRB x 01 - GRB dna 3 - GRB x 2 -  stceffe )i( evitidda x evitiddA .3

2B sessorc rof ecnacifingis dna evitagen dedrocer -5-2- GRB x 1 - 2B ,1 -5-2-  1  x

GRB - 2B ,3 -5-2- 1B x 1 - 961 -1, 3B - GRB X 31 -3 2B dna - 1B x 01 - 961 -  evitisoP .1

3B sessorc ni dedrocer saw )i( evitidda  x evitidda  tnacifingis dna - GRB x 31 -

2B ,1 - GRB x 01 - 2B ,3 - GRB x 01 - GRB ,1 - GRB x 2 - GRB ,3 - GRB x 2 - 3B ,1 -

GRB x 31 - GRB dna 3 - IB x 2 - 961 - t llA .1  fo epyt etacilpud detibihxe sessorc eh

2B tpecxe sisatsipe -5-2- GRB x 1 - GRB dna 1 - 1B x 2 - 961 -  dewohs 1

 ni )i( evitidda x evitidda rof ngis evitisoP .sisatsipe fo epyt yratnemelpmoc

iart siht rof stnerap ni selella fo noitaicossa saw ereht taht dewohs sessorc  .t  

 × ecnanimod tnacifingis dna evitisop detibihxe sessorc eht llA

 tpecxe stceffe eneg )l( ecnanimod 3B - GRB x 31 - 3B ,1 - GRB x 31 - 2B ,3 -  x 01

GRB - GRB dna 3 - GRB x 2 -3  ecnanimod tnacifingis ylevitagen detibihxe hcihw

a )h( ecnanimoD .stceffe eneg )l( ecnanimod × mod × ecnanimod dn  )l( ecnani

thgie rof etisoppo erew   fo epyt etacilpud fo ecneserp eht gnitacidni sessorc

001 fo ecnatirehni rof sessorc eht fo tsom ni sisatsipe -  saerehw ;thgiew dees

2B sessorc -5-2- GRB x 1 - GRB dna 1 - IB x 2 - 961 -  yratnemelpmoc detibihxe 1

pyt .sisatsipe fo e  

 gnoma stceffe )l( ecnanimod x ecnanimod fo edutingam evitaler ehT

 stceffe )l( ecnanimod x ecnanimod fo ecnanimoderp delaever snoitcaretni

non fo ecnanimoderp taht etacidni hcihw -  yam hcihw stceffe eneg evitidda

i ssecorp noitceles eht drater  senil roirepus ,eroferehT .snoitareneg reilrae eht n

 fo noitanibmoc wen gnittel snoitareneg eht gnicnavda nopu devired eb yam
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 yb detroper osla erew stluser ralimiS .esira ot selella  ramuK ,)6002( rakladnaK

la te hsotuhsA dna )6102( hgniS dna hgniS ,)9002( .  la te . .)7102(  

 sisatsipe fo epyt yratnemelpmoc dna etacilpud htob fo ecneserP

001 fo tnemevorpmi taht setacidni -  ssorc eht no sdneped ylniam thgiew dees

latnerapib ,ecneH .tnemevorpmi rof detceles   snoitareneg ylrae ni gnitam

 naht evitceffe erom eb dluow noitareneg ecnavda ni noitceles yb dewollof

 x ecnanimod   fo edutingaM .snoitareneg gnitagerges ylrae ni noitceles tcerid

effe eneg )i( evitidda x evitidda naht rehgih hcum saw stceffe )l( ecnanimod  stc

 yb detroper osla erew stluser ralimiS .tiart siht fo noisserpxe eht rof  rakladnaK

 ramuK ,)6002( la te  hsotuhsA dna )6102( hgniS ,)1102( . la te .)7102( .  

 tnalp rep dleiy deeS .01.4.4  

s dna evitisop taht delaever tnalp rep dleiy dees rof noitcaretni eneG  tnacifingi

2B sessorc ni dedrocer era stceffe )l( ecnanimod x ecnanimod -  5 -2- GRB x 1 -  ,1

2B -5-2- GRB x 1 -  ,3 2B -5-2- 1B X 1 - 961 -1  , 3B - 1B x 31 - 961 - 2B ,1 - GRB x 01 -

,1 GRB - GRB X 2 -3  dna GRB - GRB x 2 -  x ecnanimod tnacifingis dna evitageN .1

er era stceffe )l( ecnanimod 3B sessorc ni dedroc - GRB x 31 -1 3B , - GRB x 31 -  ,3

2B - GRB x 01 -3, GRB -  x 2 1B - 961 - dna1 . 2B - 1B X 01 - 961 -1. 

 rof tnacifingis dna evitagen dedrocer stceffe )i( evitidda dna evitiddA

2B sessorc -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 2B ,3 -5-2-  1 1B x - 961 -  dna 1 3B -

 X 31 1B - 961 -1  saw stceffe )i( evitidda x evitidda evitisop  tnacifingis saerehw

3B sessorc ni dedrocer - GRB x 31 - 3B ,1 - GRB x 31 - 2B ,3 - GRB x 01 - 2B ,3 -  x 01

GRB -  ,1 2B - 1B X 01 - 961 -1  , GRB - GRB x 2 - GRB  ,1 - IB x 2 - 961 - GRB dna 1 -  x 2

GRB - ud detibihxe sessorc eht fo tsoM .3  htiw sisatsipe fosepyt etacilp

 fo ecneserp gnitacidni stnenopmoc )l( dna )h( fo sngis etisoppo tnacifingis

  tpecxe tnalp rep dleiy dees fo ecnatirehni eht ni sisatsipe fo epyt etacilpud 2B -

GRB X 01 -1  dna GRB - GRB X 2 -3 tsipe fo epyt yratnemelpmoc dewohs hcihw  .sisa  

 x evitidda dna ecnanimod x ecnanimod ,noitcaretni citatsipe gnomA

 eht rof stceffe gnihsinimid dna gnicnahne detibihxe tnenopmoc evitidda
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 ,revewoH .seulav evitagen dna evitisop derocs yeht sa tiart siht fo noisserpxe

od x ecnanimod   fo edutingam eht  naht rehgih hcum saw tnenopmocˆ ecnanim

 tnanimod fo ecnelaverp eht gnitacidni ,tnenopmoc evitidda x evitidda

htiw ytimrofnoc ni si hcihw tiart siht fo noisserpxe eht rof tnenopmoc  

 edoraS ,)6002( rakladnaK la te  ramuK,)9002( . la te  hgniS dna hgniS ,)9002( .

 hsotuhsA dna )6102( la te )7102( . . 

 taht setacidni sisatsipe yratnemelpmoc dna etacilpud htob fo ecneserP

 .tnemevorpmi rof detceles ssorc eht no sdneped ylniam dleiy fo tnemevorpmi

latnerapib ,eroferehT   ni noitceles yb dewollof snoitareneg ylrae ni gnitam

 ylrae ni noitceles tcerid naht evitceffe erom eb dluow noitareneg ecnavda

 stceffe )l( ecnanimod x ecnanimod fo ecnanimoderP .snoitareneg gnitagerges

orp noitceles eht drater yam tnalp rep dleiy sdees ni  reilrae eht ni ssec

 eht gnicnavda nopu devired eb yam senil roirepus ,eroferehT .snoitareneg

 ,evitidda fo ecneserP .esira ot selella fo noitanibmoc wen gnittel snoitareneg

non dna ecnanimod -  stseggus tnalp rep dleiy sdees ni stceffe noitcaretni cilella

taht   evitidda htob tiolpxe ot snoitareneg gnitagerges ni stceles eht gnitamretni

non dna -  gnirb ot elbarised eb dluow ytilibairav citeneg fo stnenopmoc evitidda

tnalp rep dleiy dees ni tnemevorpmi . 
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81.4 elbaT tamitse dna stset gnilacS  : 001 rof stceffe eneg fo se - sessorc ni thgiew dees  

oN.lS     

 

tset  

                                      stceffe eneG   fo epyT

sisatsipe              

elacS  

                  stceffe niaM  stceffe noitcaretnI  

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 - **67.6  - **79.4  **67.01  **67.0  **34.2  - **67.2  **98.3  c 

2 2B -5-2- GRB X 1 -3 **13.7  **38.3  **63.11  **18.0  - **56.7  - **95.6  **51.7  D 

3 2B -5-2- 1B X 1 - 961 -1 **26.2  **82.1  **54.11  - 80.0  - **80.2  - **81.2  **67.3  D 

4 3B - GRB X 31 -1 - **96.4  - **97.1  **97.9  **68.0  **63.3  **64.3  - **15.2  D 

5 3B - GRB X 31 -3 **18.1  - **98.0  **53.11  - **90.1  **92.1  **18.0  - **16.3  D 

6 3B - 1B X 31 - 961 -1 **45.1  **34.0  **15.11  - **82.0  - **88.0  - 80.1  18.0    

7 2B - GRB X 01 -1 - **75.2  - **31.1  **46.11  **42.0  - **80.2  **20.2  **23.7  D 

8 2B - GRB X 01 -3 **51.1  **83.1  **37.11  **72.1  **16.3  **16.2  - **81.6  D 

9 2B - 1B X 01 - 961 -1 **34.2  **55.0  **86.11  **27.0  - 75.0  - **69.0  **46.1    

01  GRB - GRB X 2 -1 **58.1  **80.1  **27.11  **08.0  - **76.5  **80.3  **23.6  D 

11  GRB - GRB X 2 -3 **94.3  - **13.1  **15.01  - **23.0  **41.2  **15.3  - **30.5  D 

21  GRB - IB X 2 - 961 -1 - **96.3  - **24.0  **72.01  - **12.0  **68.0   **27.0  **52.2  c 

* melpmoC = C noitcaretni fo epyt etacilpuD = D ytilibaborp fo level %1 ta tnacifingiS** ytilibaborp fo level %5 ta tnacifingiS  yratne

    fo epyt ecnanimod x ecnanimod = )l( evitidda x evitidda = )i( stceffe ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni  
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91.4 elbaT sessorc ni tnalp rep dleiy dees rof stceffe eneg fo setamitse dna stset gnilacS :  

oN.lS     

tset  

                                      stceffe eneG   fo epyT

sisatsipe            elacS                    stceffe niaM  stceffe noitcaretnI  

         sessorC  

 

C D )m(  )d(  )h(  )i(  )l(  

1 2B -  5 -2- GRB X 1 -1 - **26.57  *78.3  **18.72  - **19.3  - **34.15  -  *19.5  **15.81   D  

2 2B -5-2- GRB X 1 -3 **17.65  *58.51  **16.24  **64.93  - **21.33  - **80.92  **13.21  D 

3 2B -5-2- 1B X 1 - 961 -1 - **56.74  - **77.25  **67.92  - **78.71  - **25.44  - **71.52   **90.51    D  

4 3B - GRB X 31 -1 **79.801  - **46.75  **64.81  - **21.02  **17.66  **16.43  - **56.02  D 

5 3B - GRB X 31 -3 - **85.54  - **56.22  **58.43  - **34.6  **71.17  **17.23  - **87.04  D 

6 3B - 1B X 31 - 961 -1 - **38.88  - **89.8  **76.13  - **38.9  - **70.14  - **21.81  **14.42  D 

7 2B - GRB X 01 -1 - **47.73  - **87.61  **19.23  **67.02  **38.96  **16.92  **78.33  C 

8 2B - GRB X 01 -3 **38.66  - **36.91  **47.64  **43.71  **67.83  **76.83  - **26.64  D 

9 2B - 1B X 01 - 961 -1 - **46.56  - **27.7  **18.24  *80.1  **18.57  **60.51  - **76.43  D 

01  GRB - GRB X 2 -1 - **19.96  - **19.51  **85.61  **97.9  - **37.92  **30.13  **65.18  D 

11  GRB - GRB X 2 -3 - **93.94  - **00.5  **16.22  **02.4  **43.52  **36.01  **13.92  C 

21  GRB - IB X 2 - 961 -1 - **36.03  - **90.21  **38.12  - **12.11  **18.43  **16.42  - **28.71  D 

*  fo epyt etacilpuD = D ytilibaborp fo level %1 ta tnacifingiS** ytilibaborp fo level %5 ta tnacifingiS  yratnemelpmoC = C noitcaretni

d x ecnanimod = )l( evitidda x evitidda = )i( stceffe ecnanimod= )h( tceffe evitidda = )d( naem= )M(   noitcaretni    fo epyt ecnanimo



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 etalP )a( . weiv lareneG  tolp hcaeser fo   



  

 

 

 

 

1 etalP )b( . weiv lareneG  tolp hcraeser fo  

 

  

 

 

 

 

1 etalP )b( . weiv lareneG  tolp hcraeser fo  

 

  

 

 

 

 

1 etalP )b( . weiv lareneG  tolp hcraeser fo  

 



.2 etalP  zidirbyh fo weivrevO noita  emehcs  



  

    ecnecsebup sdoP                        xaw dna ssenikcits sdoP sseni            P noitcirtsnoc sdop tnenimor                              

       

    noitcirtsnoc sdop thgilS                   nworb htiw neerG  kaerts                 kcalb htiw neerG  kaerts                              

.3 ETALP  weiv lareneG  noegip fo  sdop aep                                    



        

                                                                                                 
            4L  ( G ,M ,B )                                                  3L  G ,M ,PD( )                                           1T   ( O ,L ,C )                                       

             
               1L ( O ,L ,C )                                                        2L ( G ,M ,BL )                                             2T C( O ,L ,                                  )                        

                   
              3T  ,M ,C(  O)                                                         delkcepS                                                 detloM  

    
           detloM dna delkcepS                                  nialP  

=BL  nworb thgiL  ruoloc dees elprup krad =PD ,  ruoloc dees  =C , C ymaer  ruoloc dees hsinworb =B ,   .ruoloc dees
 ,ezis dees egraL =L ,ezis dees muidem=M  ,ralubolg =G epahs dees lavo=O  

 ETALP .4   weiv lareneG noegip fo  sdees aep  

 

  



 

 

 

 

 

 

 

 

V RETPAHC  

NOISULCNOC DNA YRAMMUS  

 

 

 

 

 



NOISULCNOC DNA YRAMMUS  

      deltitne tnemirepxe tneserp ehT    eneG dna ytilibA gninibmoC“

elbategeV ni tceffE -  rednU ]).pslliM ).L( najac sunajaC([ aep noegiP epyT

”dnalagaN fo llihtooF   sciteneG fo tnemtrapeD eht fo mraf ta detcudnoc saw

 ,tnempoleveD laruR dna secneicS larutlucirgA fo loohcS ,gnideerB tnalP dna

 evlewT .6102 dna 5102 gnirud ,ytisrevinU dnalagaN ,supmaC amehpizdeM

 sretset eerht dna senil ruof gnissorc yb detareneg sessorc GRB yleman -  x  2

GRB - GRB ,1 - GRB x  2 - GRB ,3 - 1B x 2 - 961 - 3B ,1 - GRB x 31 - 3B ,1 -  x 31

GRB - 3B ,3 - 1B x 31 - 961 - 2B ,1 - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 -

2B ,1 -5-2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 2B dna 3 -5-2-  x 1 1B - 961 -  eniL  .1 x 

ngised retseT  teg ot detaulave erew  rof ytiliba gninibmoc no noitamrofni eht

 tseb tuo ecart ot edam saw tpmetta na ,rehtruF .stiart gnitubirtta dleiy dna dleiy

 naem noitareneg ehT .semmargorp gnideerb erutuf rof sessorc dna stnerap

ti dna dleiy rof noitca eneg eht ssessa ot enod saw sisylana  ni stiart tnenopmoc s

 dna sisylana retset x enil ot detcejbus saw atad ehT .snoitanibmoc ssorc eht

 era sgnidnif tnatropmI .ledom sretemarap evif gnisu sisylana naem noitareneg

ezirammus   rof ecnairav fo sisylana fo stluseR  ytiliba gninibmoc T  2.4 elba

 lla rof tnacifingis eb ot dnuof erew stnerap ot eud serauqs naem taht delaever

 rof ecnairav fo sisylana dnA .sehcnarb yramirp fo rebmun tpecxe stiart eht

stiart eht lla rof tnacifingis delaever ytiliba gninibmoc   ot eud serauqs naem rof

sessorc s ylralimiS .  yramirp fo rebmun tpecxe stiart eht lla rof tnacifingi

 ot eud serauqs naem ni dnuof erew ytirutam dop %08 ot syad dna sehcnarb

 tnerap  .sv sessorc . 

A  ot eud tnacifingis dnuof saw ytiliba gninibmoc rof ecnairav fo sisylan

eht lla rof senil ot eud serauqs naem   sehcnarb yramirp fo rebmun tpecxe stiart

 ytiliba gninibmoc rof ecnairav fo sisylana oslA .thgieh tnalp dna tnalp rep

 eht lla rof tnacifingis eb ot dnuof sretset ot eud serauqs naem taht delaever
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001 dna tnalp rep sehcnarb yradnoces fo rebmun tpecxe stiart -  .thgiew dees

 retset x eniL m  tpecxe stiart eht lla rof tnacifingis eb ot dnuof saw serauqs nae

.thgieh tnalp dna sehcnarb yradnoces fo rebmun ,sehcnarb yramirp fo rebmun  

 stiart fo tsom rof ytinu naht ssel saw acs/acg ot eud ecnairav fo oitar ehT

yad tpecxe  ,htgnel sdop dna sehcnarb yramirp fo rebmun ,gnirewolf %05 ot s

 fo ecnatirehni rof noitca eneg evitidda non fo elor retaerg eht gnitacidni

.retcarahc  

           2B tnerap ehT - GRB dna 01 - GRB retset dna enil eht tsgnoma 2 -  saw 3

 sa elbarised eb ot deredisnoc  acg tnacifingis evitagen detibihxe sepytoneg eseht

.rewolf ot tseilrae eht saw dna stceffe  

           2B - dna 01  2B -5-2-  retset dna enil gnoma1 1B - 961 -  evitagen detibihxe 1

.thgieh tnalp rof stceffe acg tnacifingis  

            2B - GRB dna 01 -  senil eht gnoma 2 GRB dna - GRB dna1 -  eht gnoma 3

 yramirp fo rebmun rof stceffe acg tnacifingis evitisop detibihxe sretset

.tnalp rep sehcnarb  

GRB - GRB dna senil eht gnoma 2 - GRB dna 1 -  erew sretset eht gnoma 3

sop detibihxe sepytoneg eseht sa sepytoneg elbarised eb ot deredisnoc  eviti

.tnalp rep sehcnarb yradnoces fo rebmun rof stceffe acg tnacifingis  

           GRB - GRB dna enil ni 2 -  acg tnacifingis evitagen detibihxe retset ni 1

 .noitaitini sdop ot syad rof stceffe  

GRB - 2B dna 2 -  01  enil ni GRB dna -  evitagen detibihxe retset ni 1

s .ytirutam sdop %08 ot syad rof stceffe acg tnacifingi  

GRB - 2B dna 2 - GRB dna enil eht gnoma 01 - GRB dna 1 -  eht gnoma 3

 .tnalp rep sdop fo rebmun rof stceffe acg tnacifingis evitisop detibihxe retset  
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            GRB senil ehT - 2B dna 2 - GRB sretset dna 01 - dna 1  GRB -  dewohs 3

.htgnel sdop rof stceffe acg tnacifingis evitisop  

            GRB senil ehT - 2B dna 2 - GRB sretset dna 01 - GRB dna 1 -  detibihxe 3

001 rof stceffe acg tnacifingis evitisop tsehgih - .thgiew dees  

             acg evitisop tnacifingis ,senil eht gnomA GRB ni dedrocer saw -  dna 2

2B - GRB sretset eht gnoma dna 01 - GRB dna 1 -  tnacifingis evitisop dewohs 3

.tnalp rep dleiy dees rof stceffe acg  

            anibmoc ssorc ehT GRB snoit - GRB x 2 - egareva × doog( 1 GRB ,) -  x 2

IB - 961 - oop × doog( 1 2B dna )r - GRB x 01 - doog(1  egareva ×  rof tseb eht erew )

.stceffe acs evitagen tnacifingis ylhgih htiw gnirewolf ylrae  

            snoitanibmoc ssorc ehT  GRB - 1B x 2 - 961 -1 roop(   ,)doog × 3B -  X 31

GRB - roop x roop( 3 ) dna  2B - 1B x 01 - 961 -1 doog(  doog ×  detibihxe )

acs evitagen tnacifingis  thgieh tnalp rof noitcerid elbarised ni tceffe          

2B snoitanibmoc ssorc ehT - GRB x 01 - 2B ,)doog x roop( 3 - GRB x 01 -

GRB dna )doog x roop(1 - IB x 2 - 961 - GRB )roop x doog( 1 - GRB x 2 -  x doog( 1

na )doog GRB  d - GRB x 2 -  )doog x doog( 3  acs tnacifingis evitisop detibihxe

.sehcnarb yradnoces fo rebmun rof stceffe  

          2B noitanibmoc ssorc ehT - GRB x 01 - GRB dna )doog x roop( 1 - IB x 2 -

961 -  )roop x doog(1  htiw noitaitini sdop ot syad ni ssenilrae rof tseb eht saw

vitagen tnacifingis ylhgih .stceffe acs e  

2B snoitanibmoc ssorc ehT - GRB x 01 - GRB ,)doog x doog( 1 - GRB x 2 -

3B ,)doog x doog( 1 - GRB x 31 -  dna )doog x egareva(1 GRB - IB x 2 - 961 -  1

 %08 ot syad rof stceffe acs evitagen tnacifingis tsehgih detibihxe )roop x doog(

.ytirutam sdop  

           hT GRB snoitanibmoc ssorc e - GRB x 2 - 2B ,)doog x doog( 1 - GRB x 01 -

2B ,)doog x doog(1 - GRB x 01 - GRB ,)doog x doog(3 - GRB x 2 -  x doog( 3
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GRB ,)doog - IB x 2 - 961 - 2B dna )roop x doog( 1 -5-2- GRB x 1 -  x egareva( 1

fo rebmun rof stceffe acs evitisop tsehgih detibihxe )doog  .tnalp rep sdop  

           2B snoitanibmoc ssorc ehT - 01 - GRB x - GRB ,)doog x doog( 1 -  X 2

GRB - GRB ,)doog x doog( 3 - GRB x 2 - )doog x doog( 1 , 2B - GRB x 01 -3  doog(

 )doog x 2B dna -5-2- 1B X 1 - 961 -  acs evitisop tsehgih detibihxe )roop x roop( 1

htgnel dop rof stceffe . 

           GRB snoitanibmoc ssorc ehT - IB x 2 - 961 - doog(1  3B ,)roop x -  x 31

GRB - roop( 1  ,)doog x  GRB - GRB x 2 - 2B ,)doog x doog(1 - GRB x 01 -  x doog( 1

GRB ,)doog - GRB x 2 - 2B dna )doog x doog( 3 - GRB x 01 -  )doog x doog( 3  saw

001 rof srenibmoc tseb - htiw thgiew dees   acs tnacifingis evitisop elbarised

.stceffe  

            GRB noitanibmoc ssorc ehT - GRB x 2 - 2B ,)doog x doog( 1 - GRB x 01 -

GRB ,)doog x doog( 1 - GRB x 2 - GRB dna )doog x doog( 3 - IB x 2 - 961 -  doog( 1

)roop x ,  rof stceffe acs tnacifingis evitisop tsehgih detibihxe  rep dleiy dees

tnalp . 

          dewohs sessorc evlewt fo noitareneg evif rof ecnairav fo sisylana ehT

 eht gnitacidni sessorc eht lla rof noitalupop ot eud erauqs naem ecnacifingis

 sti dna dleiy rof ytilibairav citeneg fo tnuoma elbaredisnoc fo ecnetsixe

moc .sessorc eht lla ni stnenop  

 yduts rednu stiart eht lla rof tnacifingis saw )m( naem fo setamitse ehT

 rebmun ,tnalp rep sehcnarb yramirp fo rebmun ,gnirewolf %05 ot syad ,yleman

 dop % 08 ot syad ,noitaitini sdop ot syad ,tnalp rep sehcnarb yradnoces fo

 rep sdop fo rebmun ,)mc( htgnel sdop ,)mc( ytirutam ta thgieh tnalp ,noitaitini

001 ,tnalp - .)g( tnalp rep dleiy dees dna )g( thgiew dees  

 eht fo tsom rof ecnacifingis erew stset gnilacs D dna C fo noitamitsE

wt ni sisatsipe fo tneserp eht gnitacidni sessorc  tnereffid rof sessorc evle

.sretcarahc  
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 ssorc ni tnacifingis non saw tset gnilacs D ehT 2B - GRB X 01 -3  saerehw

2B sessorc rof tnacifingis non erew tset gnilacs D dna C htob -5-2- GRB X 1 -3  rof

.gnirewolf %05 ot syad  

             tnalp nI  thgieh acs D dna C htob non erew sel - 3B sessorc ni tnacifingis -

GRB x 31 -3 yb dewollof  3B - 1B X 31 - 961 -1  tnacifingis non detibihxe hcihw

tset gnilacs D rof . 

             2B tnalp rep sehcnarb yramirp fo rebmun roF -5-2- 1B x 1 - 961 -1 

tset gnilacs D rof tnacifingis non dedrocer . 

sac nI  erew stset gnilacs D tnalp rep sehcnarb yradnoces fo rebmun fo e

3B sessorc eht rof tnacifingis non - 1B x 31 - 961 - .1  

           non saw elacs C noitaitini sdop ot syad roF - rc eht ni tnacifingis  sesso

3B - GRB x 31 - erew elacs D dna 3  non - ssorc eht ni tnacifingis  3B noitanibmoc -

31  1B x - 961 -1. 

           non saw selacs C ,ytirutam sdop % 08 ot syad roF -  eht ni tnacifingis

3B sessorc - GRB x 31 -  3 non erew elacs D dna - 3B sessorc eht ni tnacifingis -  31

1B x - 961 - GRB dna 1 - GRB x 2 - .3  

           ilacs C htgnel dop fo esac nI ssorc rof tnacifingis non dedrocer tset gn  se

2B -5-2- 1B X 1 - 961 -1  dna 3B - GRB X 31 -3. 

 %05 ot syad  rof tnacifingis evitagen stibihxe tnenopmoc )d( evitiddA

 sessorc ni gnirewolf GRB - IB x 2 - 961 - 2B ,1 -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 -

61 9- GRB ,1 - GRB x 2 - 3B ,1 - GRB x 31 -  ,1  GRB - GRB X 2 -3 2B dna - 1B x 01 -

961 - ,1  tnacifingis evitagen tibihxe tnenopmoc )l( ecnanimod eht saerehw   rof

3B sessorc eht - GRB x 31 - 2B  ,1 - GRB x 01 -3 2B , - 1B x 01 - 961 - GRB ,1 - IB x 2 -

961 -1 GRB dna - GRB x 2 -1 
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             dna evitagen dedrocer tnenopmoc )d( evitidda thgieh tnalp roF

sessorc eht ni tnacifingis  2B -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 3B ,3 -  x 31

GRB - 2B ,3 - GRB x 01 - 2B ,1 - GRB x 01 - 2B dna 3 - 1B x 01 - 961 -  ,1   saerehw

 era stceffe )h( ecnanimod tnacifingis  dna  evitagen eht ni dedrocer  2B -5-2-  x 1

GRB - 2B ,1 -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 - 961 - 3B  ,1 - GRB x 31 - 2B ,3 -  x 01

GRB - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB ,1 - GRB x 2 - GRB ,3 - IB x 2 -

961 - GRB dna 1 - GRB x 2 -1. 

un rof tnacifingis dna evitisop dedrocer tnenopmoc )d( evitiddA  rebm  fo

  sessorc ni tnalp/sehcnarb yramirp 2B -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 2B ,3 -

5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 - 3B ,1 - 1B x 31 - 961 - 2B ,1 - GRB x 01 - B ,1 2-  01

1B x - 961 -  ,1 GRB - GRB X 2 -3 GRB dna - IB x 2 - 961 -1, saerehw   dna evitisop

 era stceffe )h( ecnanimod tnacifingis sessorc eht ni dedrocer  2B -  5 -2- GRB x 1 -

,1  3B - GRB x 31 - 3B ,1 - GRB x 31 - 2B ,3 - 1B x 01 - 961 -  1 GRB  dna - IB x 2 - 961 -

1. 

 tnenopmoc )d( evitidda  tnalp/sehcnarb yradnoces fo rebmun fo esac nI

noces fo rebmun rof tnacifingis dna evitisop dedrocer  tnalp/sehcnarb yrad   ni

sessorc  2B -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 2B ,3 - GRB x 01 - ,1  2B -  x 01

GRB - 2B ,3 - 1B x 01 - 961 -  1 GRB  dna - GRB x 2 -1  dna evitisop saerehw

effe )h( ecnanimod tnacifingis sessorc eht ni dedrocer era stc  2B -  5 -2- GRB x 1 -

2B ,1 -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 -  ,3 2B - GRB x 01 - 2B ,1 - GRB x 01 -  ,3

2B - 1B x 01 - 961 - GRB ,1 - GRB x 2 - GRB dna 1 - IB x 2 - 961 -1. 

 ot syad rof tnacifingis dna evitagen dedrocer tnenopmoc )d( evitiddA

  sessorc eht ni noitaitini sdop 2B -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 3B ,3 -  x 31

1B - 961 - GRB ,1 - GRB x 2 -  ,1 2B - GRB x 01 - GRB dna1 - IB x 2 - 961 - ,1  saerehw

 sessorc eht ni dedrocer era stceffe )h( ecnanimod tnacifingis dna evitagen 2B -  5

-2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 - 3B ,1 -

1B x 31 - 961 - 2B ,1 - GRB x 01 - 2B ,1 - GRB x 01 - GRB dna 3 - GRB x 2 -3. 
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 dedrocer tnenopmoc )d( evitidda ytirutam sdop %08 ot syad roF

 sessorc  ni tnacifingis dna evitagen 3B - 1B X 31 - 961 - GRB  ,1 - IB x 2 - 961 -  ,1

GRB - GRB x 2 - 2B ,1 -5-2- 1B x 1 - 961 - 2B ,1 -5-2- GRB x 1 - 2B  ,3 - GRB x 01 -  1

 dna 2B - x 01  1B - 961 -1  , cifingis dna evitagen saerehw  stceffe )h( ecnanimod tna

sessorc eht ni dedrocer era  2B sessorc -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - ,3  

3B - GRB x 31 -1, 3B - 1B X 31 - 961 -1  , 2B - GRB X 01 - GRB ,3 - GRB X 2 -3  dna GRB -  X 2

IB - 961 -1. 

            fo rebmun rof tnacifingis dna evitisop dedrocer tnenopmoc )d( evitiddA

sessorc eht ni tnalp rep sdop  2B -5-2- GRB x 1 - GRB ,3 - GRB x 2 - 2B ,1 -  x 01

1B - 961 - 3B ,1 - 1B x 31 - 961 - GRB dna 1 - IB x 2 - 961 -1,  dna evitisop saerehw

 stceffe )h( ecnanimod tnacifingis sessorc eht ni dedrocer era  GRB - GRB x 2 -  ,1

3B - GRB x 31 - 3B ,1 - GRB x 31 - 2B ,3 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - 2B ,1 -5-2-

GRB x 1 - 2B dna 1 -5-2- 1B x 1 - 961 -1. 

             dna evitisop dedrocer tnenopmoc )d( evitidda htgnel sdop fo esac nI

 sessorc eht ni tnacifingis B2-5-2- 1B x 1 - 961 - 3B ,1 - 1B x 31 - 961 - 2B ,1 -  x 01

1B - 961 - GRB ,1 - GRB x 2 - GRB ,1 - GRB x 2 - GRB dna 3 - IB x 2 - 961 -1  

 sessorc eht ni dedrocer era stceffe )h( ecnanimod  tnacifingis  evitisop saerehw,

2B -  5 -2- GRB x 1 -1. 

            isop dedrocer tnenopmoc )d( evitiddA 001 rof tnacifingis dna evit -  dees

  sessorc eht ni thgiew 2B -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 3B ,3 - GRB x 31 -

2B ,1 - GRB x 01 - 2B ,1 - GRB x 01 -3  , GRB - GRB x 2 -1 2B  dna - 1B x 01 - 961 -1   ,

 eht ni dedrocer era stceffe )h( ecnanimod tnacifingis dna evitisop saerehw

sorc  ses 2B -  5 -2- GRB X 1 -1  , 3B - GRB x 31 - 3B ,1 - GRB x 31 - 2B ,3 - GRB x 01 -3, 

GRB - IB X 2 - 961 -1 GRB dna - GRB x 2 - .3  

 dna evitisop dedrocer tnenopmoc )d( evitidda tnalp rep dleiy dees roF

 sessorc eht rof tnacifingis 2B -5-2- GRB x 1 - 2B ,3 - GRB x 01 - 2B ,1 - GRB x 01 -

2B ,3 -  01 1B x - 961 - GRB  ,1 - GRB x 2 - GRB dna 1 - GRB x 2 -3,  evitisop saerehw

 sessorc eht ni dedrocer era stceffe )h( ecnanimod 3B - GRB x 31 - 3B ,1 -  x 31
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GRB - 2B ,3 - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB ,1 -2 GRB x -  3

GRB dna - IB x 2 - 961 - .1  

caretni cinegid ot sdrager sA  gnirewolf tnec rep 05 ot syad rof noit

 tnacifingis dna evitagen erew stceffe eneg )i( evitidda x evitidda fo setamitse

  sessorc eht rof 3B - GRB x 31 - 2B ,1 - GRB x 01 - 2B ,1 - GRB x 01 - 3B ,3 -  x 31

1B - 961 - GRB ,1 - GRB x 2 - GRB dna 3 - GRB x 2 -1  ,  dna evitagen saerehw

gis  sessorc eht ni dedrocer era stceffe )l( ecnanimod x ecnanimod  tnacifin 2B -  5

-2- GRB x 1 - 2B ,1 - GRB x 01 -1  , GRB - 1B x 2 - 961 -  ,1 RB G- GRB x 2 - 2B dna 3 -

1B x 01 - 961 - .1  

 stceffe eneg )i( evitidda x evitidda fo setamitse thgieh tnalp fo esac nI

gis dna  evitagen erew  sessorc ni tnacifin 2B -5-2- GRB x 1 - 2B ,3 -5-2- 1B x 1 -

961 - 2B ,1 - GRB x 01 - 2B ,1 - GRB x 01 - GRB ,3 - GRB x 2 - GRB dna 3 - GRB x 2 -

1,  era stceffe )l( ecnanimod x ecnanimod  tnacifingis dna evitagen saerehw

3B  sessorc ni dedrocer - GRB x 31 - 3B dna 1 - 1B x 31 - 961 - .1  

             evitidda x evitidda fo setamitse tnalp/sehcnarb yramirp fo rebmun roF

 sessorc eht rof tnacifingis dna evitisop erew stceffe eneg )i( B-2-  5 -2- GRB x 1 -

3B ,1 - GRB x 31 - 3B  ,1 - GRB x 31 - 2B ,3 - GRB x 01 - 2B ,1 - 1B x 01 - 961 -  ,1

GRB - GRB x 2 - GRB dna 1 - IB x 2 - 961 -1  , evitisop saerehw    tnacifingis dna

  sessorc ni dedrocer era stceffe )l( ecnanimod x ecnanimod 2B -5-2- GRB x 1 -  ,3

2B -5-2- 1B x 1 - 961 - 2B ,1 - GRB x 01 - GRB ,1 - GRB x 2 - 2B ,3 - GRB x 01 -  ,3

GRB - GRB x 2 - 3B dna1 - 1B x 31 - 961 - .1               

neg )i( evitidda x evitiddA  tnalp/sehcnarb yradnoces fo rebmun rof stceffe e

  sessorc eht rof tnacifingis dna evitisop  erew 2B -  5 -2- GRB x 1 - 2B ,1 -5-2-  x 1

1B - 961 - 3B  ,1 - GRB x 31 - 2B ,3 - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 -

961 - GRB ,1 - GRB x 2 - GRB ,1 - GRB x 2 - GRB  dna 3 - IB x 2 - 961 -1 ehw ,  saer

 ni dedrocer era stceffe )l( ecnanimod x ecnanimod  tnacifingis dna evitisop

3B  sessorc - GRB x 31 - 3B , 1 - 1B x 31 - 961 - GRB dna 1 - GRB x 2 - .3  
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 )i( evitidda x evitidda fo setamitse noitaitini sdop ot syad fo esac nI

tnacifingis dna evitagen erew stceffe eneg   sessorc eht rof 2B -  5 -2- GRB x 1 -  ,1

2B -5-2- GRB x 1 - 3B  ,3 - GRB x 31 - 2B ,1 - GRB x 01 - 2B ,1 - GRB x 01 - GRB ,3 -

GRB x 2 - GRB dna 3 - IB x 2 - 961 -1  ,   tnacifingis dna evitagen saerehw

GRB   sessorc ni dedrocer era stceffe )l( ecnanimod x ecnanimod - GRB x 2 -  1

GRB dna -  x 2 IB - 961 - .1  

 erew ytirutam sdop %08 ot syad rof stceffe eneg )i( evitidda x evitiddA

sessorc eht rof tnacifingis dna evitagen   2B -  5 -2- GRB x 1 - 2B ,1 -5-2- GRB x 1 -

 ,3 3B - GRB x 31 - 2B ,1 - GRB x 01 - 2B ,3 - GRB x 01 - 2B ,1 - 1B x 01 - 961 -  dna1

GRB - GRB x 2 -  ,3 vitagen saerehw  )l( ecnanimod x ecnanimod  tnacifingis dna e

  sessorc ni dedrocer era stceffe 2B -5-2- 1B x 1 - 961 - GRB ,1 - GRB x 2 -  dna1

GRB - IB x 2 - 961 -1. 

           setamitse tnalp rep sdop fo rebmun rof noitcaretni cinegid ot sdrager sA

stceffe eneg )i( evitidda x evitidda fo   eht rof tnacifingis dna evitisop  erew

 sessorc 2B -5-2- 1B x 1 - 961 - 3B ,1 - GRB x 31 - 3B ,1 - GRB x 31 - 3B ,3 - 1B x 31 -

961 - 2B ,1 - GRB x 01 - 2B ,1 - GRB x 01 - 2B ,3 - 1B x 01 - 961 - GRB ,1 - GRB x 2 -  ,1

GRB - GRB x 2 - GRB dna 3 - IB x 2 - 961 -1  ,   tnacifingis dna evitisop saerehw

animod ni dedrocer era stceffe )l( ecnanimod x ecn   sessorc 2B -  5 -2- GRB x 1 -  ,1

2B - GRB x 01 - GRB dna1 - GRB x 2 -3. 

            dna evitisop erew htgnel sdop rof stceffe eneg )i( evitidda x evitiddA

sessorc eht rof tnacifingis  2B -  5 -2- GRB x 1 - 2B ,1 - GRB x 01 - GRB ,1 -  x 2

B GR - GRB dna 1 - GRB x 2 -3,    x ecnanimod  tnacifingis dna  evitisop saerehw

 sessorc ni dedrocer era stceffe )l( ecnanimod GRB - 1B x  2 - 961 - GRB ,1 -  x  2

GRB - 2B ,3 - GRB x 01 - 2B ,3 -1 GRB x 0 -  ,1 2B - 1B X 01 - 961 -1, GRB - GRB X 2 -1 dna  

2B -5-2- GRB X 1 -3.  

001 roF - thgiew dees   stceffe eneg )i( evitidda x evitidda fo setamitse

 sessorc eht rof tnacifingis dna evitisop  erew 3B - GRB x 31 - 2B ,1 - GRB x 01 -  ,3

2B - GRB x 01 - GRB ,1 - GRB x 2 - GRB ,3 - GRB x 2 - 3B ,1 - GRB x 31 -  dna 3
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GRB - IB x 2 - 961 -1,  x ecnanimod  tnacifingis dna  evitisop saerehw   ecnanimod

   sessorc ni dedrocer era stceffe )l( 2B -5-2- GRB x 1 - 2B ,1 -5-2- GRB x 1 - 2B ,3 -

5-2- 1B x 1 - 961 - 2B ,1 - GRB x 01 - 2B ,1 - 1B x 01 - 961 - GRB ,1 - GRB x 2 -  dna 1

GRB - B x 2 I- 961 - .1             

i( evitidda x evitidda fo setamitse tnalp rep dleiy dees roF  stceffe eneg )

 sessorc eht rof tnacifingis dna evitisop  erew 3B - GRB x 31 - 3B ,1 - GRB x 31 -  ,3

2B - GRB x 01 - 2B ,3 - GRB x 01 -  ,1 2B - 1B X 01 - 961 -1  , GRB - GRB x 2 - GRB  ,1 -  x 2

IB - 961 - GRB dna 1 - GRB x 2 - ,3    ecnanimod  tnacifingis dna  evitisop saerehw

fe )l( ecnanimod x   sessorc ni dedrocer era stcef 2B -  5 -2- GRB x 1 - 2B ,1 -5-2-  1

GRB x -  ,3 2B -5-2- 1B X 1 - 961 -1  , 3B - 1B x 31 - 961 - 2B ,1 - GRB x 01 - ,1  GRB -  X 2

GRB -  dna 3 GRB - GRB x 2 -1. 
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1.5 elbaT  tseb owT :  es rep aep noegiP ni snoitanibmoc ssorc cificeps dna srenibmoc lareneg ,sremrofrep  

retcarahC  srenibmoc lareneG  

)elbarised(  

snoitanibmoc ssorc cificepS  

gnirewolf %05 ot syaD  2B ,2GRB - GRB dna ,01 -3 GRB - GRB x 2 - 2B ,1 - GRB x 01 - 2B ,3 - GRB x 01 - GRB ,1 - GRB x 2 -  dna 3

GRB - IB x 2 - 961 -1 

)mc(ytirutam ta .th tnalP  B2-  01 2B , -5-2-1 1B dna - 961 -1 GRB - IB x 2 - 961 -1 3B, - GRB x 31 - 2B dna 3 - 1B x 01 - 961 -1 

tnalp/sehcnarb yramirp fo oN  2B - GRB,01 - GRB, 2 - GRB dna 1 -3 2B - GRB x 01 - GRB,3 - GRB x 2 - 2B,1 - GRB x 01 - GRB ,1 - GRB x 2 -  dna 3

GRB -  x 2 IB - 961 -1 

tnalp/sehcnarb yradnoces fo oN  GRB - GRB ,2 - GRB dna 1 -3 2B - GRB x 01 - 2B,3 - GRB x 01 - GRB ,1 - GRB x 2 - GRB  ,1 - GRB x 2 -  dna 3

GRB - IB x 2 - 961 -1 

noitaitini sdop ot yaD  GRB - GRB dna  2 -1 2B - GRB x 01 - GRB ,1 - IB x 2 - 961 - GRB dna 1 - GRB x 2 -1 

 dop %08 ot yaD ytirutam  GRB - 2B,2 - GRB dna  01 -1 2B - GRB X 01 - 3B ,1 - GRB x 31 - GRB ,1 - IB x 2 - 961 - GRB dna 1 - GRB x 2 -1 

tnalp rep sdop fo rebmuN  GRB - 2B,2 - GRB,01 - GRB dna 1 -3 GRB - GRB x 2 - 2B,1 - GRB x 01 - GRB  ,1 - IB x 2 - 961 - 2B ,1 - GRB x 01 -  ,3

2B -5-2- GRB x 1 - GRB  dna 1 - GRB x 2 -3 

 sdoP )mc( htgnel  GRB - 2B,2 - GRB, 01 - GRB dna 1 -3 2B - 01 - GRB x - GRB,1 - GRB x 2 - GRB ,3 - GRB x 2 - 2B ,1 -5-2- 1B x 1 - 961 -  1

2B dna - 1B x 01 - 961 -1 

001 - )mg( thgiew  dees  GRB - 2B,2 - GRB ,01 - GRB dna 1 -3 GRB - GRB X 2 - GRB ,1 - IB x 2 - 961 - 2B ,1 - GRB x 01 - 3B ,1 - GRB x 31 -  ,1

GRB - GRB x 2 -  3 2B dna - GRB x 01 -3 

tnalp/dleiy sdeeS  GRB - 2B,2 - GRB,01 - GRB dna 1 -3 GRB - GRB x 2 - 2B,1 - GRB x 01 - GRB ,1 - IB x 2 - 961 - GRB dna 1 - GRB x 2 -3 
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T 2.5 elba  dna dleiy rof stceffe eneg fo stnenopmoc evif eht lla rof )ngis gnirongi( seulav tnacifingis gniwohs sessorc eht fo tsiL :

aepnoegip ni stnenopmoc dleiy  

.N.S          sessorC                                                                  stnenopmoc dleiy ro/dna dleiY  

1 2B -  5 -2- GRB X 1 -1 sdop ,tnalp rep sdop fo rebmun ,sehcnarb yradnoces fo rebmun, sehcnarb yramirp fo rebmun ,thgieh tnalp ,gnirewolf %05 ot syaD  01, )mc( htgnel 0-  dees

tnalp rep dleiy dna thgiew  

2 2B -5-2- GRB X 1 -3 001,tnalp rep sdop fo rebmun ,ytirutam sdop %08 ot syad, sehcnarb yramirp fo rebmun ,thgieh tnalP - tnalp rep dleiy dna thgiew dees  

3 2B -5-2- 1B X 1 - 961 -1 sdop ot syad ,thgieh tnalp, gnirewolf %05 ot syaD  tnalp rep dleiy dna  ytirutam sdop %08 ot syad ,noitaitini  

4 3B - GRB X 31 -1 o rebmun ,ytirutam sdop %08 ot syad, noitaitini sdop ot syad, sehcnarb yramirp fo rebmun ,thgieh tnalp ,gnirewolf %05 ot syaD  htgnel sdop ,tnalp rep sdop f

001, )mc( -   thgiew dees tnalp rep dleiy dna  

5 3B - GRB X 31 -3 001 ,)mc( htgnel sdop ,tnalp rep sdop fo rebmun ,sehcnarb yradnoces fo rebmun, sehcnarb yramirp fo rebmuN - tnalp rep dleiy  dna thgiew dees  

6 3B - 1B X 31 - 961 -1 tnalp rep dleiy dna  tnalp rep sdop fo rebmun ,thgieh tnalP  

7 2B - GRB X 01 -1 mun ,ytirutam sdop %08 ot syad ,sehcnarb yradnoces fo rebmun ,sehcnarb yramirp fo rebmun ,thgieh tnalp ,gnirewolf %05 ot syaD  sdop, tnalp rep sdop fo reb

001, )mc( htgnel - tnalp rep dleiy dna  thgiew dees  

8 2B - GRB X 01 -3  %05 ot syaD  sdop %08 ot syad, noitaitini sdop ot syad, sehcnarb yradnoces fo rebmun ,sehcnarb yramirp fo rebmun, thgieh tnalp, gnirewolf  rebmun ,ytirutam

001 ,)mc( htgnel sdop, tnalp rep sdop fo - tnalp rep dleiy  dna thgiew dees  

9 2B - 1B X 01 - 961 -1  %05 ot syaD  sdop fo rebmun ,ytirutam sdop %08 ot syad ,sehcnarb yradnoces fo rebmun, sehcnarb yramirp fo rebmun, thgieh tnalp ,gnirewolf   dna tnalp rep

tnalp rep dleiy  

01  GRB - GRB X 2 -1 adnoces fo rebmun ,sehcnarb yramirp fo rebmun ,thgieh tnalp, gnirewolf %05 ot syaD  rebmun ,ytirutam sdop %08 ot syad, noitaitini sdop ot syad ,sehcnarb yr

001, )mc( htgnel sdop, tnalp rep sdop fo - tnalp rep dleiy dna  thgiew dees  

11  GRB - GRB X 2 -3  yradnoces fo rebmun, sehcnarb yramirp fo rebmun, thgieh tnalp ,gnirewolf %05 ot syaD  rebmun, ytirutam sdop %08 ot syad ,noitaitini sdop ot syad, sehcnarb

001, )mc( htgnel sdop , tnalp rep sdop fo - tnalp rep dleiy dna thgiew dees  

21  GRB - IB X 2 - 961 -1  syad ,noitaitini sdop ot syad, sehcnarb yradnoces fo rebmun, sehcnarb yramirp fo rebmun, thgieh tnalp ,gnirewolf %05 ot syaD  rebmun ,ytirutam sdop %08 ot

001 , )mc( htgnel sdop ,tnalp rep sdop fo -   tnalp rep dleiy dna thgiew dees  
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NOISULCNOC  

 

       ,noitagitsevni tneserp eht morf detareneg gnidnif fo sisab eht nO

.nward eb nac noisulcnoc gniwollof  

.1   elbaredisnoc fo ecneserp eht delaever sisylana ytiliba gninibmoC

stiart eht fo ytirojam rof ytilibairav ,  ot derapmoc senil eht gnoma

et  gnoma stiart eht fo tsom rof ytilibairav laitnatsbus dna srets

 retset x enil ot eud secnairav tnacifingis dna rehgiH .sessorc

 senil fo ruoivaheb laitnereffid eht detacidni tnenopmoc noitcaretni

.stiart eht ssorca sretset htiw  

.2  ibmoc lareneg fo setamitse ehT  taht detseggus enil ni ytiliba gnin

GRB - 2B dna 2 -  dees rof tceffe acg tnacifingis evitisop dewohs 01

 sretcarahc gnitubirtnoc dleiy dna tnalp rep dleiy ziv  fo rebmun .

 ,tnalp/sehcnarb yradnoces fo rebmun ,tnalp/sehcnarb yramirp

l dop ,tnalp rep sdop fo rebmun 001 dna htgne -  .thgiew dees  

.3  GRB sretset eht gnomA - GRB dna 1 -  dna evitisop detibihxe 3

 gnitubirtta ti dna dleiy rep dleiy dees rof tceffe ACG tnacifingis

 ,tnalp/sehcnarb yramirp fo rebmun ,yleman stiart  fo rebmun

tnalp/sehcnarb yradnoces  ,  rep sdop fo rebmun  htgnel sdop ,tnalp

001 dna - thgiew dees  

.4  GRB enil suhT - 2B dna 2 - GRB sretset dna 01 - GRB dna 1 -  eb nac 3

.demmargorp noitazidirbyh eht ni srenibmoc lareneg tseb sa desu   

.5   taht detseggus sessorc ni ytiliba gninibmoc cificeps fo setamitse ehT

GRB - GRB x 2 - 2B ,1 -  01 GRB x - GRB ,1 - GRB x 2 - 2B ,3 - 1B x 01 -

961 - GRB dna 1 - IB x 2 - 961 -  eht no gnisimorp sa deifitnedi erew 1

.tceffe ytiliba gninibmoc cificeps fo sisab  

.6  GRB sdirbyH - GRB x 2 - 2B ,1 - GRB x 01 - GRB ,1 - IB x 2 - 961 -  dna 1

GRB - GRB x 2 -  niarg fo sisab eht no gnisimorp sa deifitnedi erew 3

 naem dleiy  es rep .ecnamrofrep  
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.7  non dna evitidda htoB -  ot deraeppa noitca eneg )ecnanimod( evitidda

ortnoc ni elor tnacifingis a yalp  sretcarahc fo noisserpxe eht gnill

 saw noitca eneg evitidda non fo ecnanimoderP .yduts rednu

deiduts sretcarahc eht fo ytirojam rof devresbo . 

.8   eht rof devresbo saw noitca eneg evitidda non fo ecnanimoderP

 sretcarahc ziv . alp rep sehcnarb yradnoces fo rebmun  08 ot syad ,tn

 %  sdop  ,ytirutam  ot syad  ytirutam ta thgieh tnalp ,noitaitini dop

001 ,tnalp rep sdop fo rebmun ,)mc( -  thgiew dees  rep dleiy dees dna

 hguorht retcarahc eht gnitiolpxe rof deen eht gnitacidni ,)g( tnalp

.gnideerb sisoreteh  

.9   fo ecnanimoderP  eht rof devresbo saw noitca eneg evitidda

sretcarahc  gnirewolf %05 ot syad ,yleman ,  yramirp fo rebmun

 dna sehcnarb  gnitceles fo ytilibissop eht detseggus htgnel sdop

ibmocer retteb noitceles ynegorp hguorht noitan . 

.01   ht ssel saw ecnairav acs/acg fo oitar ehT  fo tsom rof ytinu na  eht

 retcarahc gnirewolf %05 ot syad tpecxe ,  yramirp fo rebmun

 dna sehcnarb  htgnel sdop  rof noitca eneg evitidda non gnitacidni

 eht fo tsom  rof gnidrawer eb lliw gnideerb sisoreteh suht ,sretcarahc

 .sretcarahc eseht fo tnemevorpmi  

.11   ehT  erutan eht nopu hcum sdneped ygolodohtem gnideerb fo eciohc

 dleiy tnereffid fo ecnatirehnI .noitca eneg fo edutingam dna

 era yeht taht ,delaever aepnoegip ni sretcarahc gnitubirtnoc

non yb tnetxe egral a ot denrevog -  ,revewoH .stceffe eneg evitidda

evitidda   .noitroporp laitnatsbus a ni tneserp osla saw tceffe citeneg

 sretcarahc evitatitnauq fo ecnatirehni eht sa ,taht stseggus sihT

 tnanimod gnitcaretni fo noitubirtnoc eht xelpmoc erom semoceb

eneg evitidda fo noitazilitu eht ,yllausU .retaerg semoceb selella  cit

 latnemirepxe ni tnuoma elbaredisnoc ni tneserp si hcihw ,ecnairav
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 elpmis yb dezilibom eb nac ti dna ysae ylevitarapmoc si ,lairetam

non fo noitatiolpxe eht rof ,elihW .noitceles ynegorp fo dohtem -

 eb dluow gnideerb sisoreteh ,secnairav citeneg evitidda  fo

 dna dleiy eht gnivorpmi ni redeerb aepnoegip eht ot ecnatropmi

.aepnoegip ni sretcarahc gnitubirtnoc rehto  

.21   tnacifingis eht delaever ledom sretemarap evif eht fo setamitse ehT

 dleiy dna dleiy rof stceffe eneg fo stnenopmoc eht lla rof seulav

i stnenopmoc  ,sessorc wef n ziv  dirbyh  . 2B - GRB x 01 - GRB dna 1 -  2

GRB x -1  eneg fo stnenopmoc eht lla rof seulav tnacifingis derocs

 ,ssorc ,saerehw stiart gnitubirtta lla dna dleiy dees rof tceffe 2B -  x 01

GRB -  ,3 GRB - GRB x 2 - ,3  GRB - 1B x 2 - 961 - 3B dna 1 -  x 31 GRB -1 

 dedrocer  gnitubirtta dleiy neves dna dleiy  rof seulav tnacifingis

 ,sessorc ni ,ylralimiS .stiart 2B - 1B x 01 - 961 - ,1  2B -5-2- GRB x 1 -1  ,

2B -5-2- 1B x 1 -  961 - 3B ,1 - GRB x 31 -  dna 3   2B -5-2- GRB x 1 -  3

 fo ecnacifingis ( [m], [d], [h], [i] and [l])  rof dezilausiv eb dluoc

wef  .ylno stiart dleiy )xis ot evif(  

.31  owT  crosses namely, 2B - 01  GRB x -  1 and GRB - GRB x 2 -  3 scored 

significant values  tnacifingis ylevitisop gnieb for all the 

components of gene effect ( [m], [d], [h], [i] and [l]) for seed yield.  

.41   fo noitubirtnoc evitaler ehT  rehgih hcum saw tceffe eneg ecnanimod

 fo ecnelaverp eht gnitacidni ,tceffe eneg evitidda fo esoht naht

 gnitubirtta dna dleiy fo ecnatirehni eht rof stceffe eneg ecnanimod

 sisatsipe fo epyt etacilpud fo ycneuqerf rehgih ,rehtruF .sretcarahc

 eht fo tsom rof  smrifnoc rehtruf ,tnalp rep dleiy dees gnidulcni stiart

 hguorht ,taht detacidni ,stceffe eneg tnanimod fo ecnanimoderp eht

 ni deniatbo eb dluoc stnagerges evissergsnart ,noitceles evitceffe

.snoitareneg tneuqesbus  

.51  Considering the magnit edu  and si ng  (positive) of the iam n gene 

eff ce ts noitcaretni rieht dna , th  dna  stceffe )h( ecnanimod e  
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 ecnanimod x ecnanimod gene effect followed yb   )d( evitidda

 dna stceffe additi ev  x additi ev  in et r ca ti no  appear to lp ay a 

significant role for the e px re ss ion o  sti dna tnalp rep dleiy f

I .setubirtta  t c el arl  y indicated that comple  x characte sr  l ki  e seed 

yield  sretcarahc gnitubirtta sti dna were dnu e  r greater control of 

dominance gene effect, which ind ci ates that as the inheritance of 

uq ant ti ative charac et rs becomes more comple ,x  th  e contribution 

o  f od im nanc  e gen  e eff ce t for their inheritance becomes gr ae te .r   

.61  ehT  magnit edu  o  dna )h( ecnanimod f od minance x 

dominanc  e gene effec st  (ignoring th  e sign) wa  s co pm ar ta ivel  y

higher for  sti dna dleiy dees .retcarahc gnitubirtta  However, the 

sign of do im nant  x dominant gen  e eff ce t  s wer  e mostl  y negativ  e

for  ,gnirewolf %05 ot syad number of secondary branche tnalp/s  

and gnitacidni tnalp rep sdop fo rebmun  gnihsinimid  effect ud  e

t  o this type of gene effect c uo ld occ ru  of r the expression of these 

tr ia st . 

.71   sessorc esoht ni taht detseggus eb yam ti ,sgnidnif evoba no desaB

i( evitidda x evitidda dna )d( evitidda erehw  erew stceffe eneg )

 dna noitceles fo dohtem eergidep eht wollof dluohs eno ,tnanimoderp

 dna )h( ecnanimod erehw sessorc esoht ni saerehw ,noitceles tnerrucer

sisoreteh ,tnanimoderp erew tceffe eneg )l( ecnanimod x ecnanimod -

 .evitceffe eb dluow gnideerb  

.81  oT   tnacifingis dewohs hcihw sessorc ni stceffe eneg fo sepyt lla tiolpxe

 dna )i( stceffe evitidda x evitidda dna )d( evitidda htob ni tceffe evitisop

 dluohs eno ,tceffe )l( ecnanimod x ecnanimod dna )h( tnanimod

am hcihw erudecorp noitceles dradnats dewollof  evitidda tiolpxe tsrif y

.stceffe eneg  Sim lu at neously, care should be  tak ne  tha  t d mo ni a  tn

eg n  e e ff tce  s ar  e no  t diss pi ate ;d  ra ht er the  y shoul  d b  e concentrate 

rednu  such circums at nc se , retni -  ta stnagerges roirepus fo gnitam
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 yb dewollof snoitareneg ylrae  tnerrucer dna gnitam latnerapib

 evissergsnart ehT .noitceles tnerrucer lacorpicer yllaicepse noitceles

 tnempoleved eht ot dael lliw siht fo tluser a sa decudorp stnagerges

arised fo p fo sepytoneg gnidleiy hgih elb .aepnoegi  
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