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tcartsbA —  tnatropmi eht fo eno si noitingocer retcarahC

 dna sisylanA tnemucoD fo dleif eht ni stcejbus
 no demrofrep eb nac noitingocer retcarahC .noitingoceR

nettirwdnah ro txet detnirp   morf eb nac txet detnirP .txet
 ehT .stnemucod dedarged ro stnemucod ytilauq doog
 nopu sdneped ylivaeh metsys RCO yna fo ecnamrofrep
 detroper elttiL .tnemucod tupni eht fo ytilauq gnitnirp
 dedarged fo noitingocer eht no dnuof neeb sah krow

laremun ihkumruG  evah ew noitatressid siht nI .s
 no slaremun detnirp detalosi ydaerla redisnoc dezingocer
 ihkumruG .seuqinhcet noitaziranib ylppa ew hcihw
 fo sepyt suoirav deredisnoc evah ew hcihw ni slaremun
 esion dnuorgkcab ,nekorb ekil snoitadarged detnirp

vaeh ,melborp  .sretcarahc tnairav epahs dna detnirp yli
 .ylno slaremun ihkumruG 01 revo demrofrep si krow sihT
 nekorb eht detcerroc evah ew nekorb era slaremun ehT
 siht ni ,oS .ecnatsid nekorb slexip 5 ot pu slaremun
 lacitsitats dna larutcurts desu evah ew noitatressid
 eliforP ecnatsiD ,serutaef noitisnarT ,gninoZ ekil serutaef
 gnitareneg rof .cte enoz lexip robhgieN dna serutaef
 detnirp gnizingocer rof desu era taht stes erutaef
 desu sretemaraP dna MVS gnisu yb slaremun ihkumruG

carucca mumixam deveihca evah gnitset rof  %29 fo y
 tuo teg ot tneiciffeoC noitalerroC derauqS ,etamixorppa
 seuqinhcet denibmoc htiw etamixorppa 39.0 htiw stluser
 naeM tub )8F( rotcev erutaef ,)ZCZ+ICZ+DARG(
 euqinhceT enoZ doiretneC gninoZ ni ssel si oitaR erauqS

f eht ni )7F( rotcev erutaef ,)ZCZ(  detset gniniart ruo
 eciv dna flah tsal ro flah tsrif dna ddo ro neve stamrof

.MVS gnisu selpmas asrev   
 
 

smreT xednI —  slaremun detnirp dedarged ,RCO
 derauqs ,MVS,refissalc,gninoz,noitcartxe noierutaef,
 enoz doiretnec gninoz , tneiciffeoc gni noitalerroc

et )ZCZ( euqinhc  .  

.I  NOITCUDORTNI  
   fo aera tnatropmi eht si noitingocer retcarahc lacitpO

 dennacs fo noisrevnoc eht si RCO .dlrow eht ni hcraeser
 enihcam otni tnemucod detnirp ,nettirwdnah fo segami
 txet elbatide si mrof dedocne enihcam sihT .mrof dedocne

 dna  no deilppa eb nac noitingocer laremuN .ezis ni tcapmoc

 
 deviecer tpircsunaM 22 tcO 02 , 14 

 layoG uhsiN  ,  ,)gnireenignE retupmoC( ralohcS hceT.M
 ihsaK uruG ytisrevinU ibajnuP ,gnireenignE fo egelloC ardnivadaY

aidnI )bajnuP( adnihtaB ttsiD ,obaS idnawlaT ,supmaC  
ameeS  ,  retupmoC( rosseforP tnatisissA

fo egelloC ardnivadaY,)gnireenignE   ibajnuP ,gnireenignE
 adnihtaB ttsiD ,obaS idnawlaT ,supmaC ihsaK uruG ytisrevinU

aidnI )bajnuP(  

epyt ,detnirp -  rof noitingoceR .txet nettirwdnah ro nettirw
 ,sesion suoirav ot eud xelpmoc erom si laremun dedarged
 laicremmoc tsoM .cte ,nekorb ,gnihcuot ,melborp dnuorgkcab

itingocer retcarahc lacitpO  rof dengised era smetsys no
llew -  fo msinahcem cisab ehT ]6[ .stnemucod ssenisub demrof

 :sesahp gniwollof fo stsisnoc noitingocer retcarahc  egamI
erP -  tsoP dna noitacifissalC ,noitcartxE erutaeF ,gnissecorp

 .gnissecorP  
 

stnemucoD detnirP  
       ucod detnirP  .stnemucod dedarged fo dnik a era stnem

 ,aidnI ni seciffo tnemnrevog eht ni desu ylediw era detnirP
 .smuesuM ,seirarbiL  nehw ,taht ecived lacinahcem a s’tI

  .repap a no detnirp eb ot slaremuN sesuac ,dnammoc nevig
flesti si stnemucod detnirP fo noitingoceR   a sa egnellahc a

 nekorb sa hcus smelborp ynam sniatnoc tnemucod nettirwepyt
 .cte ,melborp gnipahs ,senildaeh nekorb ,slaremuN  

  
]42[ laremun ihkumruG ni tnemucod detnirP :1.1 erugiF  

 
 ot noitcudortnI ihkumruG  slaremuN  

      rp desu si slaremuN ihkumruG  ibajnuP rof ylirami
41 s’dlrow eht si hcihw ,egaugnal ht   nekops ylediw tsom

 ihkumruG fo seitreporp eht era gniwolloF .egaugnal
 :era slaremuN  

   .thgir ot tfel morf si elyts gnitirW .i  
   .slaremuN esac rewol dna reppu fo tpecnoc oN .ii  
  emuN ihkumruG .iii .evisruc si slar  

 

 
 slaremun ihkumruG :2.1 erugiF ]71[  

 
       :]71[ segnellahc gniwollof sah slaremuN ihkumruG  

      tnereffid neewteb htob ,elyts gnitirw fo ytilibairaV .i
 retirw emas eht morf selpmaxe etarapes neewteb dna sretirw

 .emitrevo  
  ralimiS .ii  .slaremun emos fo yti  
   segami txet fo ytilauq woL .iii  
     suoirav dna esion dnuorgkcab fo ecneserp elbadiovanU .vi

 .snoitrotsid fo sdnik  
 

slaremuN detnirP dedargeD  
 evah ew slaremun detnirp dedarged eht fo sisylana nO

:]01[ smelborp gniwollof devresbo  
.melborP laremun nekorB  

.melborP gnitnirP yvaeH  
.ecnairaV epahS  

.melborP esioN dnuorgkcaB  
 

 DETNIRP DEDARGED FO NOITINGOCER
SLAREMUN IHKUMRUG  

ameeS ,layoG uhsiN  
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 melborp laremun nekorB :3.1 erugiF ]42[  

 

  
 melborp gnitnirP yvaeH :4.1 erugiF ]42[  

 

   
 melborp ecnairav epahS :5.1 erugiF ]42[  

 

   
gkcaB 6.1 erugiF  melborp esion dnuor [ ]42  

 
 ot llew demrofrep eb tsum mhtirogla noitaziranib suhT

 eht htiw slaed ssecorp noitaziraniB .smelborp eseht evomer
 tnemucod morf dnuorgkcab dna dnuorgerof fo noitcartxe

 egami melborp gninnacs evlos ot ,saerehW .egami
nac tnemecnahne   ni devomer osla si esion emos dna enod eb

.ssecorp noitaziranib  
 

.II  ERUTARETIL  WEIVER  
 eragnoD la te  )4102( .  saw taht dohtem desab dirg depoleved

 enoz diortnec enoz dna enoz diortnec egami fo noitanibmoc
i laciremuN .egami laciremun ro retcarahc laudividni fo  egam

 erutaef ni ,senoz ro sdirg dezis lauqe n otni dedivid saw
 egarevA .hcaorppa desab enoz ro dirg gnisu noitcartxe
 dirg ro  diortnec egami ot tcepser htiw slexip lla fo ecnatsid
 dna diortnec egami fo noitanibmoc nI .detupmoc saw diortnec

pa diortnec enoz  lla fo ecnatsid egareva detupmoc ti hcaorp
 sa diortnec egami ot tcepser htiw dirg hcae ni tneserp slexip
 nx2 ezis fo rotcev erutaef sevig hcihw diortnec enoz sa llew
 drawrof deef ot detneserp saw rotcev erutaef sihT .serutaef

noitingocer rof krowten laruen .  hgniS la te  .  )4102(  dengised
 rof sdohtem noitcartxe erutaef tneidarg dna lanoitnevnoc
 2 gnitnemelpmi yb noitingocer retcarahc idnih nettirwdnah

deef noitagaporp kcab detcennoc ylluf reyal -  laruen drawrof
en 4201.e.i 23*23 sa nekat erew sretcarahC .krowten  sa snoru

 yaw siht nI .nekat erew stinu neddih 21 .reyal neddih tA .tupni
 krowten ehT .nekat saw reyal tuptuo eno dna reyal neddih eno

 .krowten evitcepser fo atad tupni gnivig yb deniart saw  hgniS
la te  . )2102(  a dengised  nettirwdnah eht rof metsys RCO n

ruG  erutaef eht metsys noitingocer erehw slaremun ihkum
 smetsys RCO rehto ot derapmoc sa stnemele ressel sah rotcev
 htiw elbarapmoc saw deniatbo tluser ehT .raf os depoleved
 na metsys noitingocer siht nI .reilrae detroper skrow ralimis

etar noitingocer egareva   dnuof saw tI .deniatbo saw %8.88 fo
 noitingocer tsehgih eht nevig dah stelevaw 1fioc dna 1bd taht
 .emit noitingocer tsael eht dah televaw 9.3roib ehT .ycarucca

 htrahddiS la te )1102( .   ihkumruG nettirwdnah desoporp
detalosi rof metsys noitingocer retcarahc   erehw slaremun

 smargotsih noitcejorp ,ytisned lanoz ekil serutaef lacitsitats
 seliforp ecnatsid ,)lanogaid htob dna lacitrev ,latnoziroh(
 noitidda nI .desu erew )sedis mottob dna pot ,thgir ,tfel morf(

ew serutaef )DDB( noitubirtsid lanoitcerid dnuorgkcab  osla er
 53 cisab fo hcae fo selpmas 002 fo stsisnoc esabataD .desu

 tnereffid morf detcelloc slaremun ihkumruG fo slaremun
erp erew selpmas esehT .sretirw -  ot dezilamron dna dessecorp

K ,MVS .sezis 23*23 -  rof desu erew sreifissalc NNP dna NN
T .noitacifissalc  desu serutaef fo nosirapmoc ecnamrofrep eh

 saw sreifissalc tnereffid htiw noitanibmoc tnereffid ni
 saw deniatbo ycarucca tsehgih ehT .dezylana dna detneserp

.%40.59  hgniS la te  )1102( .  dengised  yb esabatad
erp gnitnemelpmi -  gniniart fo tes eht no gnissecorp  morf atad

 gniylppa yb egami hcae fo detcartxe erew serutaef erehw
 desu osla dah srehcraeser emos ;sisylana tnenopmoc lapicnirp
 evah elpoep tnereffid ecniS .noitcartxe erutaef ytisned
 fo noitingocer ysae rof metsys a ereh os ,elyts gnitirw tnereffid

laremun  erew sretnec reyal neddih eht tA .demrof saw s
 eht dna reyal neddih eht neewteb sthgiew eht dna denimreted
 eht etaluclac ot denimreted erew noruen hcae fo reyal tuptuo
 .noruen hcae fo eulav gnimmus eht saw tuptuo erehw ,tuptuo

gayhdararakehsajaR  la te 2(  . )900   dna enoz desoporp
 metsys noitcartxe erutaef desab cirtem ecnatsid noitcejorp
 lauqe 52 ot ni dedivid saw )05x05( egami/ retcarahc erehw
 lexip egareva nmuloc enoz hcae roF .)hcae 01x01( senoz
 noitceriD drawnwoD lacitreV ni detupmoc saw ecnatsid

o( )DDV(  yllaitneuqes saw erudecorp sihT .)erutaef en
 enoz eht ni tneserp snmuloc xob/dirg/enoz eritne rof detaeper
 hcae rof detaeper saw erudecorp siht ylralimiS .)serutaef net(
 noitceriD drawpU lacitreV yas noitcerid eht lla morf enoz

eriD thgiR latnoziroH ,)DUV(  latnoziroH dna )DRH( noitc
 .noitcerid hcae rof serutaef 01 tcartxe ot )DLH( noitceriD tfeL
 sihT .enoz hcae rof detcartxe eew serutaef 04 ecneH
 enoz eritne eht rof detaeper yllaitneuqes saw erudecorp

 serutaef hcus 0001 yllaniF .egami laremun eht ni tneserp  eew
 .noitingocer dna noitacifissalc rof detcartxe  ladniJ la te  .

)8002(   ytilauq hgih gnizingocer rof metsys RCO na dengised
 hgih ta sdrow ezingocer dluoc hcihw txet detnirp enihcam
 yltnacifingis deppord yllausu ecnamrofreP .ycarucca fo level

t dedarged htiw  larutcurts tneiciffe ,repap siht nI .egap txe
 ihkumruG detnirp dedarged gnizingocer rof detceles serutaef
 detnirp yvaeh dna slaremun gnihcuot gniniatnoc slaremun
 hcum yrev erew serutaef esehT .dessucsid erew slaremun

 dna noitcejorp emoS .esion ot tnarelot  ekil serutaef eliforp
 hcihw serutaef noitisnart dna noitubirtsid ecnatsid lanoitcerid
 noitacifissalc roF .deifitnedi erew slaremun ysion eldnah

K esoprup -  devresbo si tI .desu eew sreifissalc MVS dna NN
w reifissalC MVS gnisu %45.19 fo ycarucca mumixam taht  sa

.deveihca  

.III  YGOLODOHTEM  

 
 

egamI retcarahC gnitaerC rof mhtiroglA  
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:1 petS   :egamI daeR  eno yb eno daer si egami pets siht nI
.)y ,x(I esabatad morf  

erP :2 petS - :gnissecorp   detrevnoc si )y ,x(I egami eht ,ereH
f BGR ni si ti fi )y ,x(G egami level yarg otni  dna tamro

.tamrof lacigol otni trevnoc  
;)))y ,x(I(yarg2bgr( lacigol= )y ,x(G  

3 petS  : :noitaziraniB   si )y, x(G egami level yarg eht ,woN
 sa hcus seuqinhcet noitaziranib tnereffid gnisu yb deziranib
 ot dohteM desaB yportnE dna ,dohteM lacoL ,dohteM USTO

 teg  noitaziranib reporP .e.i yletelpmoc detcennoc egami eht
.)y ,x(G egami fo )y, x(B  

 :4 petS  stnenopmoc detcennoc llams ,pets deilppa evoba nI
 .8 era slexip evitcennoc dlohserht esohw devomer era  

 :egamI eziseR :5 petS  er si egamI - gnisu yb dezis  iB -  cibuc
tem .segami 52 x 52 etareneg ot doh  

 :esruocsiD lasrevinU :6 petS  era segami retcarahc ehT
 snmuloc dna swor decaps etihw artxe gnivomer yb devomer

.egami fo sedis ruof ni gnidiser  
:7 petS   :noitareneG xirtaM  52 fo egami ,6 pets retfa ,sA

eb ot si ezis slexip 52X   fo srebmun flah siht roF. detareneg
 fo edis thgir dna tfel no snmuloc dna mottob dna pot no swor

.dedda era egami  
 :dohteM noisorE :8 petS  erutcurtS ,4 ot 1 petS retfA

 sa ,detnemelpmi si edorE rof 2 eulav htiw erauqs fo stnemele
tcarahc nekorb gnivomer rof .detcennoc si hcihw re  

:9 petS   dnuorgkcab fo tnemenifer ,6 ot 1 pets gniylppa retfA
.epahs dna  

:ssecorP noisorE   ot nrut era slexip tub ,noitalid ot ralimis si
 tnemele gnirutcurts eht edils ,erofeb sA .'kcalb' ton ,'etihw'

t wollof neht dna egami eht ssorca :spets eseh  
 a htiw sedicnioc tnemele gnirutcurts eht fo nigiro eht fI .1
 txen eht ot evom ;egnahc on si ereht ,egami eht ni lexip 'etihw'

.lexip  
 a htiw sedicnioc tnemele gnirutcurts eht fo nigiro eht fI .2

ht fo eno tsael ta dna ,egami eht ni lexip 'kcalb'  slexip 'kcalb' e
 ,egami eht ni lexip etihw a revo sllaf tnemele gnirutcurts eht ni
 ot gnidnopserroc( egami eht ni lexip 'kcalb' eht egnahc neht
 tnemele gnirutcurts eht fo retnec eht hcihw no noitisop eht

.'etihw' a ot ’kcalb‘ morf )sllaf  
 

rP rof smhtiroglA   noitcejo  
1 petS  sa tnuoc a ekam dna wor ni lexip kcalb fo on etupmoC :

.eno erutaef  
2 petS  ,ylevitcepser ,egami na ni wor hcae rof 1 pets taepeR :

.52 si tnuoc erutaef latot dna detupmoc si erutaef txen  
3 petS  ekam dna nmuloC ni lexip kcalb fo on etupmoC :  a

.eno erutaef sa tnuoc  
:4 petS   ,egami na ni nmuloc hcae rof 3 pets taepeR

 tnuoc erutaef latot dna detupmoc si erutaef txen ,ylevitcepser
.52 si  

:5 petS   ekam esiw lanogaid tfel ni lexip kcalb fo on etupmoC
.eno erutaef sa tnuoc a  

:6 petS   rof 5 pets taepeR  ,egami na ni esiw lanogaid tfel hcae
 tnuoc erutaef latot dna detupmoc si erutaef txen ,ylevitcepser

94 si  
:7 petS   dna esiw lanogaid thgir ni lexip kcalb fo on etupmoC

.eno erutaef sa tnuoc a ekam  
:8 petS   na ni esiw lanogaid thgir hcae rof 7 pets taepeR

ami  erutaef latot dna detupmoc si erutaef txen ,ylevitcepser ,eg
.94 si tnuoc  

:9 petS   noitacifissalc rof detcartxe era serutaef 841 yllaniF
.noitingocer dna  

:gninoZ rof mhtiroglA  
 lareves otni dedivid si retcarahc eht gniniatnoc emarf ehT

non ro gnippalrevo - evo  eht fo seitisned ehT .senoz gnippalr
.dezylana era snoiger tnereffid ni serutaef emos ro stniop  

:senoZ gnitaerC :1 petS    dna thgieh dnif senoz gnitaerc ,roF
 MXN eht yb snmuloc dna swor gnidivid yb senoz eht fo htdiw

.pser senoz  
:senoZ :2 petS  e enifed ,woN  egami ot .pser htiw xirtam hca

 enimreted dna seulav htdiw enoz dna thgieh enoz gnisu yb
.senoz M X N fo xirtam enoz hcae  

;)htdiw_enoz:1 ,thgieh_enoz:1( egami=11enoz  
 daetsni scitsiretcarahc lacol eht niatbo ot si gninoz fo laog ehT

scitsiretcarahc labolg fo .senoz )5*5( 52 detaerc evah eW .  
 

 ytisneD gninoZ rof smhtiroglA  
:1 petS   .senoz lauqe 52 ot ni egami tupni eht ediviD  
:2 petS  .enoz hcae ni slexip kcalb latot fo .on etupmoC  
:3 petS  )erutaef enO( .2 pets fo egareva eht etupmoC  
:4 petS  f 3 & 2 pets taepeR )erutaef 52( .enoz hcae ro  

 
 :cirteM ecnatsiD lexiP gninoZ rof smhtiroglA  

:1 petS   .senoz lauqe 52 ot ni egami tupni eht ediviD  
:2 petS   ni nmuloc enoz eht ni tneserp ecnatsid lexip etupmoC

DDV  
:3 petS   eht ni tneserp slexip eritne eht rof 2 pets eht taepeR

  .nmuloc enoz  
:4 petS   snmuloc enoz eritne eht rof 3 ot 2 spets eht taepeR

)serutaef 5( enoz eht ni tneserp  
:5 petS   ni nmuloc enoz eht ni tneserp ecnatsid lexip etupmoC

DUV  
:6 petS   eht ni tneserp slexip eritne eht rof 5 pets eht taepeR

 .nmuloc enoz  
7 petS :  snmuloc enoz eritne eht rof 6 ot 5 spets eht taepeR

)serutaef 5( enoz eht ni tneserp  
:8 petS   ni wor enoz eht ni tneserp ecnatsid lexip etupmoC

DRH  
:9 petS   eht ni tneserp slexip eritne eht rof 8 pets eht taepeR

 .wor enoz  
:01 petS   9 ot 8 spets eht taepeR  swor enoz eritne eht rof

)serutaef 5( enoz eht ni tneserp  
:11 petS   ni wor enoz eht ni tneserp ecnatsid lexip etupmoC

DLH  
:21 petS   eht ni tneserp slexip eritne eht rof 11 pets eht taepeR

 .wor enoz  
:31 petS  swor enoz eritne eht rof 21 ot 11 spets eht taepeR  

)serutaef 5( enoz eht ni tneserp  
:41 petS   eht rof yllaitneuqes 31 ,01 ,7 ,4 spets eht taepeR

.egami eht ni tneserp enoz eritne  
:51 petS   noitacifissalc rof detcartxe era serutaef 005 yllaniF

.noitingocer dna  
 

]6[ serutaeF lanoitceriD :tneidarG mhtiroglA  
      ot sa deilppa si ksam s’leboS ,stneidarg eht gnidnif rof sA

 tneidarg lacitrev dna )xg( tneidarg latnoziroh eht etaluclac
:woleb erugiF ni nwohs sa stnenopmoc )yg(  

 
 
 
 
 

                      tnenopmoC latnoziroH  
 

1 2 1 
0 0 0 
-1 -2 -1 
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                   tnenopmoC lacitreV  

 
 gniwollof gnisu yb detaluclac si )j ,i( lexip a fo tneidarg ehT

:alumrof  
 

 i( f = )j ,i( vg = XG

 

 f −)1 + j ,1 + i(f + )1 + j ,i( f2+ )1 + j ,1−
 i(

 

 − )1 − j,1 −  j ,i( f2

 

qE( )1 − j ,1 + i(f− )1 − - ]6[     )1  
 

 i( f = )j ,i ( hg = YG

 

 f − )1 + j,1 − i( f +) j,1 − i( f2 + )1 − j,1−
 j,1 + i(

 

qE( )1 + j,1 + i(f−) j,1 + i( f2 − )1 − -  ]6[     )2  

 
      eht fo lexip hcae fo tneidarg eht gnitupmoc retfA

eht pam ew ,retcarahc  noitcerid 21 otno seulav tneidarg es
 tnecajda owt yna neewteb eerged 03 fo naps elgna htiw seulav
 lanoitcerid 21 eseht fo snoitatneiro ehT .seulav noitcerid
 lanoitcerid 21 no seulav tneidarg fo gnippam ehT .seulav

of dezilareneg yb detaluclac eb nac seulav  nevig sa alumr
:woleb  

noitceriD ni , j   n
 

� ° ≤ darg i , j  n° 
 

      orez seulav gnivah slexip eht lla yb dednuorrus si lexip a fI
 fo   noitaluclac  eht  gniruD .1 sa dengissa tneidarg sti si neht

 era seulav tneidarg fi erutaef lanoitcerid -  lanoitcerid sti neht 1
lav erutaef  teg ew ereH .)s0(sorez seulav eht dengissa era seu

.tneidarg yb serutaef 003 tuo  
 

:]22[ diortnec rof mhtiroglA  
:diortnec egamI   

       egami fo diortnec eht etupmoc enoZ diortnec egamI nI
 si  )52x52(  egami  retcarahc    laudividnI  .)retcarahc/laremun

ivid   si  enoz  hcae fo ezis  erehw  senoz  lauqe 52  otni  ded
 egami morf    ecnatsid    egareva    eht    etupmoc  neht  )5x5(
 52  ,suhT  .dirg/senoz  eht  ni  tneserp  lexip  hcae ot diortnec

.detupmoc erew retcarahc hcae rof seulav erutaef  
 

:doiretneC enoZ  
      dezis  lauqe  n  otni  dedivid si egami  na ZCZ ni ,ylralimiS

 egareva ehT .detaluclac si dirg hcae fo diortnec dna sdirg
 sdirg ni tneserp lexip hcae ot doiretnec dirg eht morf ecnatsid

   neht   ytpme  era  taht sdirg  emos eb dluoc erehT .detupmoc si
 .orez  eb  ot  demussa si  dirg  ralucitrap  taht  fo  eulav   eht
 egami ni tneserp sdirg lla rof detaeper si erudecorp sihT
 yb detupmoc erew serutaef 52 ,suhT .)retcarahc/laremun(

 .doiretneC enoZ gnisu  
 

 srotceV serutaeF fo eziS  
     t era rotcev erutaeF  rof desu era hcihw seulav eh

 seuqinhcet suoiraV .slaremun ihkumruG detalosi gnizingocer
 seuqinhcet hcae seulav rotcev erutaef eseht niatbo ot desu era
 seuqinhcet suoirav ehT .rotcev erutaef fo tes tnereffid a evig

.on ereht dna )snoitanibmoc ro laudividni(   rotcev erutaef fo
:swollof sa si euqinhcet hcae rof  

 noitcartxe erutaef ot gnidrocca ezis rotcev erutaeF :1 elbaT
seuqinhceT  

 .S
oN  euqinhceT noitcartxE erutaeF   erutaeF fo .oN

rotceV  

1 )1F( margotsiH noitcejorP  52( ×  +)2
94( × 841 = )2  

2 utaeF ecnatsiD gninoZ  ()FDZ( er
)2F  005 = )52*02(  

3 )3F( )APZ( egarevA lexip gninoZ  52  
4 )4F( APZ+FDZ  525 = 52 + 005  
5 )5F( DARG  21( × 003 = )52  

6  )ICZ( egamI  diortneC gninoZ
)6F(  52  

7 )7F( )ZCZ( enoZ diortneC gninoZ  52  

8 )8F( ZCZ+ICZ+DARG   =52+52+003
053  

 

.VI  STLUSER  
       T  dna larutcurts fo sdnik suoirav gnisu MVS fo stluser eh

2 elbaT ni detalubat era demrofrep serutaef lacitsitats –  .5
2 elbaT -  selpmas deziranib decnahne rof stluser eht wohs 5

 .selpmas nekorb fo gnirevocer rof desu tes elpmas dedore dna
et rof desu sretemaraP  neeb sah seulav( ycaruccA era gnits

 derauqS dna ,oitaR erauqS naeM ,)]1 0[ ot dezilamron
 noitingocer eht swohs 2 elbaT .tneiciffeoC noitalerroC

UN  gnisu yb detset neve dna deniart ddo no ycarucca -  MVS
aht devresbo eb nac ti 2 elbaT morf ;lenrek raenil htiw  t

 derauqS mumixam dna %29 fo ycarucca mumixam
 denibmoc htiw deveihca si 739.0 fo tneiciffeoC noitalerroC

( seuqinhcet ,)ZCZ+ICZ+DARG   saerehw )8F( rotcev erutaef
 enoZ diortneC gninoZ ni ssel si oitaR derauqS naeM

)7F( rotcev erutaef ,)ZCZ( euqinhceT  erugiF .  eht swohs 7
 tnereffid gniwohs yb tamrof rab lacihparg ni 2 elbaT fo stluser

 .retemaraP hcae rof sroloc  
 suoirav rof seulav sretemaraP MVS fo noitingoceR :2 elbaT

.seuqinhceT noitcartxe erutaeF  

.oN.S   neve deniart ddO
detset  

sretemaraP  

caruccA
y 

aeM
 .qs n

r oita  

 .qS
 .loc
.foc  

.1   noitcejorP
)1F(  margotsih  48.  87.1  33897.

9 

.2   ecnatsiD gninoZ
)2F( )FDZ( erutaeF  09.  47.  55019.

4 

.3  
 lexip gninoZ

 )APZ( egarevA
)3F(  

87.  41.2  15367.
3 

.4  )4F( APZ+FDZ  09.  47.  55019.
4 

.5  )5F( DARG  09.  25.1  25438.  

.6  iortneC gninoZ   d
)6F( )ICZ( egamI  47.  41.3  08376.

3 

.7   diortneC gninoZ
)7F( )ZCZ( enoZ  65.  73.  67950.

55  

.8   ZCZ+ICZ+DARG
)8F(  29.  45.  07739.

7 

-1 0 1 

-2 0 2 

-1 0 1 
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 :7 erugiF  erutaef suoirav rof seulav sretemarap MVS

 decnahne   fo rennam trahc ni nwohs seuqinhcet noitcartxe
.segami  

 
       atad neve gniniart yb ycarucca noitingocer ylralimiS

  gnisu yb selpmas atad ddo revo gnitset dna selpmas
UN -  eb nac ti ;deniatbo eb nac enrek raenil htiw MVS

 mumixam dna %88 fo ycarucca mumixam  taht devresbo
 fo tneiciffeoC noitalerroC derauqS ihca si 319.0  dna deve

 morf deveihca 57.0 htiw muminim si oitaR derauqS naeM
,seuqinhceT tneidarG  )5F( rotcev erutaef   2 elbat sa emas si

.evoba denoitnem  
 

       flah tsrif no ycarucca noitingocer eht swohs 3 elbaT
 yb detset era selpmas flah tsal dna deniart era selpmas  gnisu

UN -  devresbo eb nac tI .3 elbaT morf ;lenrek raenil htiw MVS
 derauqS mumixam dna %09 fo ycarucca mumixam taht

 fo tneiciffeoC noitalerroC  naeM dna deveihca si 029.0
ssel si oitaR derauqS   seuqinhcet denibmoc htiw

( ,)ZCZ+ICZ+DARG  )8F( rotcev erutaef giF .  eht swohs 8 eru
 tnereffid gniwohs yb tamrof rab lacihparg ni 3 elbaT fo stluser

 .retemaraP hcae rof sroloc  
 

 suoirav rof seulav sretemaraP MVS fo noitingoceR :3 elbaT
.seuqinhceT noitcartxe erutaeF  

.oN. S   tsaL deniart tsriF
detset  

sretemaraP  

caruccA
y 

eM a
 .qs n

oitar  

 .qS
 .loc
.foc  

.1    margotsih noitcejorP
)1F(  48.0  23.2  537.0

203  

.2   ecnatsiD gninoZ
)2F( )FDZ( erutaeF  48.0  28.1  287.0

884  

.3   egarevA lexip gninoZ
)3F( )APZ(  28.0  41.2  557.0

258  

.4  )4F( APZ+FDZ  48.0  28.1  287.0
884  

.5  )5F( DARG  98.0  37.0  019.0
5 32  

.6    diortneC gninoZ
)6F( )ICZ( egamI  27.0  80.3  576.0

993  

.7   enoZ diortneC gninoZ
)7F( )ZCZ(  66.0  1.3  546.0

65  

.8   ZCZ+ICZ+DARG
)8F(  09.0  27.0  029.0

325  
 

 
 :8 erugiF  erutaef suoirav rof seulav sretemarap MVS

fo rennam trahc ni nwohs seuqinhcet noitcartxe   decnahne
.segami  

 
       flah tsal gniniart yb ycarucca noitingocer ylralimiS

UN gnisu yb selpmas flah tsrif revo gnitset dna selpmas -  MVS
 mumixam taht devresbo eb nac ti ;deniatbo eb nac raenil htiw

%48 fo ycarucca   noitalerroC derauqS mumixam dna
eiciffeoC  fo tn  si oitaR derauqS naeM dna deveihca si 959.0

 seuqinhceT tneidarG morf deveihca 5.0 htiw muminim
)5F(eotcev erutaef  .3 elbat sa emas si  

 
       deniart ddo no ycarucca noitingocer eht swohs 4 elbaT

UN gnisu yb detset neve dna - orf ;lenrek raenil htiw MVS  m
 ,%48 fo ycarucca mumixam taht devresbo eb nac ti 4 elbaT
 si 209.0 fo tneiciffeoC noitalerroC derauqS mumixam
 68.0 htiw muminim si oitaR derauqS naeM dna deveihca
 ,)ZCZ+ICZ+DARG( seuqinhcet denibmoc morf deveihca

er eht swohs 9 erugiF .)8F( rotcev erutaef  ni 4 elbaT fo stlus
 hcae rof sroloc tnereffid gniwohs yb tamrof rab lacihparg

 .retemaraP  
 

 suoirav rof seulav sretemaraP MVS fo noitingoceR :4 elbaT
.segamI dedorE fo seuqinhceT noitcartxe erutaeF  

 .S
.oN  

 nevE deniart ddO
detset  

sretemaraP  

ycaruccA  
 naeM

 .qs
oitar  

 .qS
 .loc
.foc  

.1   noitcejorP
)1F(  margotsih  28.0  25.2  17.0

3866  

.2   ecnatsiD gninoZ
)2F( )FDZ( erutaeF  67.0  86.2  17.0

1612  

.3  
 lexip gninoZ

 )APZ( egarevA
)3F(  

38.0  20.2  77.0
36  

.4  )4F( APZ+FDZ  67.0  86.2  17.0
1612  

.5  )5F( DARG  38.0  98.0  09.0
6481  

6.   diortneC gninoZ
)6F( )ICZ( egamI  46.0  5.3  95.0

1787  

.7   diortneC gninoZ
)7F( )ZCZ( enoZ  05.0  67.8  71.0

4730  

.8   ZCZ+ICZ+DARG
)8F(  48.0  68.0  09.0

2632  
 



                                                     
SLAREMUN IHKUMRUG DETNIRP DEDARGED FO NOITINGOCER  

                                                                                              391                                                                                     moc.mreji.www   

 

 
:9 erugiF   erutaef suoirav rof seulav sretemarap MVS

ore fo rennam trahc ni nwohs seuqinhcet noitcartxe  ded
.segami  

 
       atad neve gniniart yb ycarucca noitingocer ylralimiS

UN gnisu yb selpmas atad ddo revo gnitset dna selpmas -  MVS
 ycarucca mumixam taht devresbo eb nac ti ;lenrek raenil htiw
 derauqS mumixaM .)3F( egarevA lexiP gninoZ htiw %08 fo

oitalerroC  derauqS naeM dna deveihca si 29.0 fo tneiciffeoC n
 tneidarG morf deveihca 66.0 htiw muminim si oitaR
 evoba sa emas si )6F( rotcev erutaef ,)DARG( seuqinhceT

 .dessucsid  
 

       flah tsrif no ycarucca noitingocer eht swohs 5 elbaT
sal dna deniart era selpmas  gnisu yb detset era selpmas flah t

UN -  devresbo eb nac ti 5 elbaT morf ;lenrek raenil htiw MVS
 derauqS mumixam dna %88 fo ycarucca mumixam taht
 naeM dna deveihca si 26039.0 fo tneiciffeoC noitalerroC
 seuqinhcet denibmoc htiw 6.0 si oitaR derauqS

Z+ICZ+DARG(  eht swohs 01 erugiF .)8F( rotcev erutaef ,)ZC
 tnereffid gniwohs yb tamrof rab lacihparg ni 5 elbaT fo stluser

 .retemaraP hcae rof sroloc  
 

 suoirav rof seulav sretemaraP MVS fo noitingoceR :5 elbaT
.segamI dedorE fo seuqinhceT noitcartxe erutaeF  

 .S
.oN  

sriF  tsaL deniart t
detset  

sretemaraP  

aruccA
yc  

 naeM
 .qs
oitar  

 .qS
 .loc
.foc  

.1    margotsih noitcejorP
)1F(  68.0  3.1  9258.0

40  

.2   ecnatsiD gninoZ
)2F( )FDZ( erutaeF  67.0  46.1  3618.0

98  

.3   lexip gninoZ
)3F( )APZ( egarevA  78.0  66.0  4229.0

45  

.4  )4F( APZ+FDZ  7.0 6 46.1  3618.0
98  

.5  )5F( DARG  78.0  6.0  4039.0
26  

.6    diortneC gninoZ
)6F( )ICZ( egamI  26.0  66.3  8926.0

43  

.7   diortneC gninoZ
)7F( )ZCZ( enoZ  25.0  81.5  4764.0

46  

.8   ZCZ+ICZ+DARG
)8F(  88.0  6.0  6039.0

2 
 

 
:01erugiF   erutaef suoirav rof seulav sretemarap MVS

e  dedore fo rennam trahc ni nwohs seuqinhcet noitcartx
.segami  

 
       atad flah tsal gniniart yb ycarucca noitingocer ylralimiS

UN gnisu yb selpmas atad flah tsrif gnitset dna selpmas -  MVS
 taht devresbo eb nac ti ;deniatbo eb nac lenrek raenil htiw

ca mumixam  derauqS mumixam saerehw %78 fo ycaruc
 naeM dna deveihca si 619.0 fo tneiciffeoC noitalerroC
 seuqinhcet denibmoc htiw ssel si oitaR derauqS

.evoba dessucsid sa )8F( rotcev erutaef ,)ZCZ+ICZ+DARG(  
 

KROW ERUTUF & NOISULCNOC  
 

      revnoc fo ssecorp eht si RCO  fo segami dennacs gnit
 ssecorp retupmoc a otni txet nettirwdnah ro detnirp enihcam
 ,snoitacilppa RCO fo ecnatropmi lacitcarp ehT .tamrof elba
 ni secnavda elbarusaem dna tseretni hcraeser taerg ot del sah

 no detroper si hcraeser detimil yrev tuB .dleif eht  eht fo RCO
 .segaugnal naidnI fo slaremun  

       eht rof yliramirp desu era slaremun ihkumruG ecniS
 ni egaugnal nekops ylediw yrev si hcihw ,egaugnal ibajnuP
 ihkumruG ,noitingocer retcarahc fo dleif siht ni tuB .ibajnuP

 detaler smelborp ynam secaf slaremun  euqinu ot
 slaremun fo ytivitcennoc ekil slaremun eht fo scitsiretcarahc
 gnitirw rof selyts gnitirw fo rebmun egral a ,enildaeh eht no

.sretirw tnereffid yb sdrow emas eht  
       era slaremun ihkumruG detnirp dedarged ,krow tneserp nI

oiraV .esabatad sa desu  seuqinhcet noitcartxe serutaef su
 ,diortnec egami ,elgna tnaidarg ,margotsih noitcejorp:yleman
 rof deilppa era .cte ,ytisned lexip gninoz diortnec enoz

 .srotcev erutaef gnitcelloc  
       ,tnaidarg sa hcus rotcev erutaef eht fo noitanibmoc emoS

iortnec enoz  sevig hcihw desu osla era diortnec egami dna d
 revo deilppa nehw rotcev erutaef rehto yna naht stluser retteb

UN -  gnitset fo sdlof suoiraV  .%29 .e.i lenrek raenil htiw MVS
.desu osla era  

        nI .snoitcerid lareves ni dednetxe eb yam krow ehT
row tneserp  ,gnitnirp yvaeh ,nekorb fo noitingocer ylno ,k

 ihkumruG ni slaremun esion dnuorgkcab dna ecnairav epahs
 ot dednetxe eb nac krow siht tuB .dessucsid si slaremun
 gnippalrevo ,drow a ni slaremun gnihcuot fo noitingocer

 htiw slaremun rof ro drow a ni slaremun  ekorts lauqenu
 eb rehtruf nac krow ehT .slaremun ihkumruG ni ytisnetni
 neht dna egaugnal ibajnuP rof stnof suoirav ot dednetxe
 RCO ni ksat txen a eb nac slaremun eht fo noitingocer

  .ssecorp  
 

SECNEREFER  
 

]1[  “ allitsaC .C .C ,soluopocanotnA vocer txet elbixelF  yre
,”stnemucod lacirotsih nettirwepyt dedarged morf  
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 no ecnerefnoC lanoitanretnI ht81 eht fo sgnideecorP
2601 .pp ,gnoK gnoH ,noitingoceR nrettaP - .6002 ,5601  

]2[   enilno gnizingoceR“ ,amrahS .K .R ,ramuK .R ,amrahS
sirapmoc gnisu sretcarahc ihkumruG nettirwdnah  fo no

 ,”stnemges enil llams  retupmoC fo lanruoJ lanoitanretnI
gnireenignE dna yroehT , 131 .pp ,2 .oN ,1 .loV -  ,531

.9002  
]3[   rof senihcam rotcev troppus no lairotut A“ ,segruB .C .J

 ,”noitingocer nrettap  ataD dna yrevocsiD egdelwonK
gniniM 21 .pp ,2 .oN 2 .loV , 1- .8991 ,761  

]4[   ot ediuG lacitcarP A“ ,niL .J.C ,gnahC .C.C ,usH .W.C
 rotcev troppus

:elbaliavA(,”noitacifissalc jc~/wt.ude.utn.eisc.www//:ptth
fdp.ediug/ediug/srepap/nil 51 no ) ht   ,hcraM .m.p 2 ta 4102  

]5[   nettirwdnah detalosi fo noitingoceR“ niaJ .U ,amrahS
 ,”nortingocoen gnisu slaremun ihkumuruG fo sretcarahc
 01 .loV ,snoitacilppA retupmoC fo lanruoJ lanoitanretnI

01 .pp ,8.oN - .0102 ,61  
]6[  ettirwdnah fo sisylanA“ nahuahC .S.D ,iniaS .P.J ,hgniS  n

 erutaef decnavda gnisu noitingocer retcarahc idnih
 laruen noitagaporp kcab dna euqinhcet noitcartxe
 retupmoC fo lanruoJ lanoitanretnI ,”krowten

.4102 ,22 .oN ,79 .loV ,snoitacilppA  
]7[   noitacifissalc dna noitcartxe erutaeF“ ,hgniS .C ,laheL .S .G

 fo RCO rof N ,21 .loV ,keviV ,”tpircs ihkumruG  .pp ,2.o
2- .9991 ,21  

]8[   noitingoceR tpircs ihkumruG A“ ,hgniS .C ,laheL .S.G
 ,”metsys 51 sgnideecorP ht    nO ecnerefnoC lanoitanretnI

,noitingoceR nrettaP  755 .pp ,2 .loV - .0002 ,065  
]9[  ttirwdnaH“ ,inaR .R ,rihD.R ,htrahddiS .S.K  ihkumuruG ne

 dna ytisned gninoz gnisu noitingocer retcarahc
 ,”serutaef noitubirtsid lanoitcerid dnuorgkcab
 dna ecneicS retupmoC fo lanruoJ lanoitanretnI

seigolonhceT noitamrofnI 6301 .pp ,2 .loV , - .1102 ,1401  
]01[  inaR .R dna rihD .R ,dignaJ .M ,htrahddiS .S .K , 

 gnisu noitingocer retcarahc ihkumruG nettirwdnaH“
 noitubirtsid lanoitcerid dnuorgkcab dna lacitsitats

 ,”serutaef  dna ecneicS retupmoC no lanruoJ lanoitanretnI
2332 .pp ,6 .oN 3 .loV , gnireenignE - .1102 ,5432  

]11[  uts A“ ,laheL .S .G ,amrahS .K .R ,ladniJ .K .M  fo yd
 ihkumruG detnirp ni noitadarged fo sdnik tnereffid
 :gnitupmoC no ecnerefnoC lanoitanretnI EEEI ,”tpircs

835 .pp , ,snoitacilppA dna yroehT - 7002 ,445 . 
]21[   larutcurtS“ ,laheL .S .G ,amrahS .K .R ,ladniJ .K .M

umruG detnirp dedarged gnizingocer rof serutaef  ihk
 noitamrofnI no ecnerefnoc lanoitanretnI EEEI ,”tpircs

866 .pp ,noitareneG weN :ygolonhceT - .8002 ,376  
]31[   ihkumruG fo noitingocer txet dedargeD“ ,ramuK .M

.8002 ,alaitaP ytisrevinU rapahT ,sisehT .D .hP ,”tpircs  
]41[   erutaef tneiciffe nA“ ,ladniJ .S,,graG .K .N  rof tes

51 ,”noitingocer tigid nettirwdnah  ht  lanoitanretnI EEEI
 dna gnitupmoC decnavdA no ecnerefnoC

045 .pp ,snoitacinummoC - .7002 ,445  
]51[   noitcartxe erutaeF ”,txaT .T ,niaJ .K .A  ,reirT .D.O

 noitingocer retcarahc rof sdohtem –  deraeppa ,”yevrus A
nrettaP ni  146 .pp ,4 .oN ,92 .loV ,noitingoceR - .6991 ,266  

]61[  ,hgniS .P  ,igayT .N   nettirwdnah rof noitcnuf sisab laidaR“
”noitingocer laremun iraganaved  ,  fo lanruoj lanoitanretnI

 .oN 2 .loV ,snoitacilppa dna ecneics retupmoc decnavda
621 .pp ,5 - .1102 ,921  

]71[  ,hgniS .P   .S  ihkumruG nettirwdnah enilffO“ ,ajarihduB
 ,”smrofsnart televaw gnisu noitingocer laremun

 lanruoj lanoitanretnI  retupmoc dna noitacude nredom
43 .pp ,8 .loV ,ecneics - .2102 ,93  

]81[   nettirwdnah detalosi fo noitingoceR“ ,amrahS .D ,jjahJ .P
mun ihkumruG ni slaremun  fo lanruoJ lanoitanretnI ,”slare

9 .pp ,8.oN 4 .loV ,snoitacilppA retupmoC - .0102 ,71  
]91[   .M , usaB .K.D ,irupisaN .M ,eejrahcattahB .D ,arorA .S

 noitcartxe erutaef elpitlum gninibmoC“ udnuK
 retcarahc iraganaved nettirwdnah rof seuqinhcet

geR EEEI ,”noitingocer  drihT eht dna muiuqolloC 01 noi
1 .pp ,rupgarahK ,SIICI - .8002 ,6  

]02[   desab enoZ“ ,najnaR .V .P ,ayhdararakehsajaR .V .S
 laremun nettirwdnah rof mhtirogla noitcartxe erutaef
 ecnavda lanoitanretnI ,”tpircs adannak fo noitingocer

525 .pp ,ecnerefnoc gnitupmoc - 825 .9002 ,  
]12[  rehcahcstelP .S ,uH .J ,  soluopocanotnA .A  wen A“ ,

 sretcarahc dedarged ylivaeh fo noitingocer rof krowemarf
 no desab stnemucod nettirwepyt lacirotsih ni

imes -  lanoitanretnI EEEI  ,”gniretsulc desivrepus
oitingoceR dna sisylana  tnemucod no ecnerefnoC  .pp ,n

605 - .9002 ,015  
]22[   ,eruahchgaW .V.S ,ragasrihsK .B.D ,eragnoD .A.S

 gnisu noitingocer retcarahc iraganaved nettirwdnaH“
 ,gnireenignE retupmoC fo lanruoJ RSOI .”krowten laruen

47 .pp ,61 .loV - .4102 ,97  
]32[   no hcraeser fo weiver A“ ,raknaM .H.V ,ergnoD.J.V

ved  lanruoJ lanoitanretnI ,”noitingocer retcarahc iragana
8 .pp ,2.oN 21 .loV ,snoitacilppA retupmoC fo - .0102 ,51  

]42[   hkis.www - ku.oc.egatireh  5 no htnarg masad serutpircs ht  
.m.a11 ta 4102 ,hcraM  


