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R dleiY dna dleiY rof sisoreteH fo noitamitsE stiarT detale   ni
( taehW daerB muvitsea mucitirT  ).L  

 
akobeS umatbaH 1 anayA ulasmA , 2 ekelleZ umatbaH dna 3 

 

1 aipoihtE ,ayamaraH ,84 xoB .O.P ,ytisrevinU ayamaraH  ; 2  hcraeseR larutlucirgA aimorO
ababA siddA ,56218 xoB .O.P ,etutitsnI  ; 3 O.P ,ytisrevinU ayamaraH  ,ayamaraH ,741 xoB .

aipoihtE  
 

tcartsbA  
  

 noitceleS  dna esab citeneg esrevid morf sepytoneg gnisimorp fo  rieht  tneuqesbus
 daerb fo ytivitcudorp gnivorpmi rof seigetarts eht fo eno si noitazidirbyh rof noitazilitu

taehw  aipoihtE ni ).L muvitsea mucitirT( T . ytrih -  detaulave erew sepytoneg xis ni  
etacilpirt d kcolb etelpmoc dezimodnar s  tnerap retteb dna dim fo tnetxe eht etamitse ot

 8 gnisu stiart detaler dleiy dna dleiy rof sisoreteh × flah 8 -  gnirud ssorc lellaid  eht  5002
tnacifingiS .aipoihtE ,ananiS ta nosaes   deciton erew sepytoneg eht lla gnoma secnereffid

tnalp rep ssamoib rof tpecxe ,stiart lla rof .  retteb dna dim revo sisoreteh tsehgih ehT .
adeM × nehsaD ni dedrocer saw dleiy niarg rof sisoreteh cimonoce sa llew sa tnerap -

v gnidnopserroc htiw dirbyh ubaleW  ehT .ylevitcepser ,%44 dna %25 ,%36 fo seula
 dleiy eht fo tsom rof citoreteh osla erew dleiy niarg rof sisoreteh dewohs taht sessorc
 tsom ni stiart ytirutam dna thgieh tnalp rof devresbo sisoreteh evitagen ehT .stiart detaler

ised eht ni saw sessorc eht fo noitcerid der . T eh   sisoreteh tnerap retteb dna dim evitagen
 lareves ni stiart ekips dna tnalp rep srellit rof devresbo  eht fo w ,revewoh ,sessorc sa  

 rof epocs doog delaever yduts ehT .tnemevorpmi taehw daerb ni sisoreteh elbarisednu
 noitatiolpxe laicremmoc  eht gnoma senil erup fo noitceles sa llew sa sisoreteh fo

F citoreteh fo seinegorp 1s  .taehw daerb ni dleiy fo tnemevorpmi rof  
 

:sdrowyeK  taehw daerb  ,  ,dirbyh ,sisoreteh ,ssorc lellaid muvitsea mucitirT  
 

noitcudortnI  

( taehw daerB  muvitsea mucitirT L.  si )  a
 ebirt eht fo rebmem eaecitirT   ylimaf eht fo

 eaecaoP  slaerec rojam eht lla hcihw ot
olla suomagotua na si tI .gnoleb -  diolpaxeh

 ,semoneg eerht dna )24 = x6 = n2( seiceps
 taht ,)DDBBAA( D dna B ,A sa detangised
 dna sirroM( noitulove sti ni devlovni erew

aeS  fo semoneg eht senibmoc tI .)7691 ,sr
 ,slartsecna diolpid eerht  utraru mucitirT

 ,)AA ,41 = n2( asorrauqs spoligeA   = n2(
 dna )DD ,41 spoligeA   ,41 = n2( seiceps

 gnidael s’dlrow eht si taehw daerB .)BB
 gnikam daerb rof porc doof  ot eud  eht

reporp citsaleocsiv  mrepsodne sti fo seit
 noitacitsemod taehW .snietorp netulg
 fo smraf evitimirp ni derrucco
 elitreF" eht ni ,aisA nretsewhtuos

 000,7 neewteb ,aimatoposeM fo "tnecserC
 neeb sah dna )7891 ,lleB( CB 000,9 dna
 sraey 000,01 naht erom rof detavitluc

 dna namlheoP(  .)5991 ,repeelS  
 

 ,aisA nretsewhtuos ni detanigiro gnieB
 ni porc decudortni na si taehw daerb
 recudorp tsegral eht si aipoihtE .aipoihtE

bus ni taehw fo - acirfA narahaS t erehw ,  eh
 dna egarevoc aera ni tsrif sknar yrtnuoc

nA .)5002 ,OAF( noitcudorp ni dnoces  
 si seratceh noillim 4.1 fo aera detamitse
 .)5002 ,ASC( noitcudorp taehw rednu
 yldipar si noitcudorp taehw daerB
 sti fo esuaceb yrtnuoc eht ni gnisaercni
 .noitatpada daorb dna ytivitcudorp rehgih

imes fo esu eht ,revoeroM -  tupni dna frawd
iy hgih evisnopser  devorpmi gnidle

 sti ot detubirtnoc yltnacifingis sah seiteirav
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 ot lin tsomla morf noitcudorp desaercni
 lasmA( aera taehw lanoitan eht fo %06  te

la  enyaP ;5991 ,. la te   .)6991 ,.     
 

 ni esaercni tnacifingis eht etipseD egaerca  ,
dleiy taehw lanoitan naem eht   aipoihtE fo

 wol sihT .)5002 ,ASC( ah/t 5.1 si
 ot detubirtta yllaitrap eb yam ytivitcudorp
 kcal ,snegohtap tneluriv fo ecnelaverp eht
 tsur taehw ot yteirav tnatsiser elbarud fo
 dna noitelped tneirtun lios ,sesaesid

 fo melborp  taehw rojam ni sdeew ssarg
orp  gnisimorp fo eciohC .saera gnicud

 dna esab citeneg esrevid morf sepytoneg
 rieht  rof noitazilitu tneuqesbus

 eht fo eno si noitceles dna noitazidirbyh
 fo ytivitcudorp gnivorpmi rof seigetarts
 decnavda ,eroferehT .taehw daerb

 dna lanoitanretni morf slairetam  lanoitan
 neeb evah smargorp tnemevorpmi taehw
 taehw daerb fo secruos etaidemmi eht
 latnerap sa esu rof ro esaeler rof seiteirav

 lasmA( skcots la te  wehcateG ;6991 ,.  te
la .)7991 ,.  

 
 tnatropmi na si sisoreteh fo etamitsE

laitnetop eht etacidni ot tnemerusaem  
 eb nac taht tnemevorpmi  deveihca  hguorht

 .sdirbyh fo esu eht  ,dne siht oT  lareves
 seiduts evah   eht dewohs yltnetsisnoc

 fo tnuoma elbaredisnoc fo ecneserp
 ni sisoreteh  taehw daerb  fo sravitluc

 sesab citeneg esrevid  onizoirbaF( ,.la te  
.)8991  ehT es  zidirbyh duts noita  sei  rehtruf

 ot stsixe taht laitnetop taerg eht dewohs
 gnissorc yb taehw ni sisoreteh ezimixam
 spuorg citoreteh esrevid fo slairetam etile
 fles nI .)9991 ,naadroJ( stnerap sa

t ,taehw ekil sporc detanillop eh   ytiroirepus
fo  evo ylralucitrap sdirbyh  si tnerap retteb r

 ytilibisaef eht gninimreted ni lufesu erom
 sisoreteh fo noitatiolpxe laicremmoc fo
 latnerap eht etacidni ot spleh dna
 eht gnicudorp fo elbapac snoitanibmoc
 stnagerges evissergsnart fo level tsehgih

 hgniS( la te )4002 ,.  srohtua emas ehT .
 retteb dna dim revo mumixam detroper

 sisoreteh tnerap  tnalp rep dleiy niarg rof  fo
 hgiH .ylevitcepser ,%121 dna %621
 sisoreteh tnerap retteb revo fo edutingam

 fo ytilibissop eht stseggus )sisoitleborteh(
 .rogiv dirbyh fo noitatiolpxe laicremmoc

deerb taehW  suoirav htiw gnilaed sre
 eht taht dnuof taehw dirbyh fo stcepsa
 a no ,dleiy niarg rof sisoreteh dradnats
 hgih sa ot %6 morf degnar ,sisab tolp egral
 ,nibuD dna marajaR ;3991 ,ttekciP( %14 sa

 .)9991  
 

 lacimehc evitceffe fo yrevocsid ehT
( stnega gnizidirbyh  lacimehc ;)sAHC

 elam ecudni ylevitceles ot elba sdnuopmoc
 detalumits yltaerg sah ,taehw ni ytilirets
 noitcudortni eht ot gnitaler snoitagitsevni

F fo 1  lacitcarp otni taehw dirbyh
 dna ihgroB ;3991 ,ttekciP( erutlucirga

stseggus )5891( eaRcM .)4991 ,niznereP  
 ecarbme ot daorb yltneiciffus si AHC taht
 etauqe ton seod dna noitca fo sedom lla
 ,troper ylrae eht ecniS  .nellop htiw etemag
 eht ni secnavda tnacifingis neeb evah ereht
 ,kcoM( ygolonhcet AHC fo tnempoleved

 htiw derapmoC .)5991  elam cimsalpotyc
ytilirets  ( SMC )  AHC evitceffe na ,smetsys

 fo srebmun egral fo noitcudorp eht swolla
 eht stimrep dna snoitanibmoc latnerap
 rof sderbni fo rebmun a fo noitaulave
 .eulav gnideerb ro/dna ytiliba gninibmoc
 emit eht secuder yllaitnatsbus sihT

mpoleved dirbyh rof deriuqer  deton sa ,tne
( srohtua fo rebmun a yb  .g.e  dna snurB

.)4891 ,nosliW ;8991 ,nosreteP  
 

 a sa SISENEG fo noitartsiger ehT
 yb taehw rof tnega gnizidirbyh lacimehc

 niksiM( ynapmoC otnasnoM .la te  dna )
 eht sa hcus ,stnega gnizidirbyh rehto

3502CS dnuopmoc latigoS  eb ot eunitnoc ,
 fo tnempoleved eht ni dezilitu ylediw

tluser a sA .taehw dirbyh ,  a neeb sah ereht
 no ytivitca hcraeser ni enilced laitnatsbus
 a sa )SMC( ytilirets elam cimsalpotyc
 dna rasiC( metsys noitcudorp dirbyh

ceffe tsrif eht ,siseneG .)2002 ,repooC  evit
 ,tnega gnizidirbyh lacimehc devorppa dna
 senil fo sdnasuoht fo gnineercs eht swolla
 eht setanimile dna sdeerbni laitnetop rof
 smelborp eht dna senil reniatniam rof deen

 niksiM( seneg rerotser htiw .la te  A .)
 rof dettimbus neeb evah sdirbyh fo rebmun
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c  lareves ni noitartsiger laicremmo
 eht deretne evah dna seirtnuoc naeporuE
 detinU eht dna eporuE htob ni ecalptekram

.setatS  
  

 ekil snoitazinagro lanoitanitluM P  reenoi
iH -  otnasnoM dna lanoitanretnI derB

 sa llew sa lanoitanretnI deeS hcetirbyH
itsni lanoitan  avonirbyH sa hcus snoitut

 ailartsuA taehW dirbyH ,)ecnarF(
 AINRAC dna OKASNES ,)ailartsuA(

 ni devlovni era )acirfA htuoS(  dirbyh
 taehw  dna dees dirbyh fo noitcudorp

 ehT .dlrow eht ni sdirbyh fo gnitekram
 si devlovni eb ot nwonk tnemnrevog ylno

 selpoeP eht  ,kcivuD( anihC fo cilbupeR
 naadroJ ;9991 ,.la te   eseht fo emoS .)9991

 ni srotcaf ytilirets sa SMC desu seinapmoc
 .dees dirbyh fo noitcudorp laicremmoc  

 
 yduts tneserp eht ,eroferehT  saw

 nekatrednu  retteb dna dim eht etamitse ot
 sisoreteh tnerap a dleiy rof  detaler dleiy dn

 taht senil latnerap yfitnedi ot sa os stiart
 noitcudorp laicremmoc rof desu eb dluoc

   .taehw dirbyh fo  
 

sdohteM dna slairetaM  

 dleiy dna dleiy rof sisoreteh fo noitamitsE
( taehw daerb ni stiart detaler  mucitirT

muvitsea  × 8 gnisu ).L  ah 8 fl -  ssorc lellaid
 larutlucirgA ananiS ta detcudnoc saw
 5002 eht gnirud )CRAS( retneC hcraeseR
 deziretcarahc si retnec ehT .nosaes niam

llafniar ladomib yb ; ecneh ,  si taehw
 .raey a eciwt decudorp  citamilc ehT  atad

0991( sraey 61 tsal eht rof -  dewohs )5002
aht  257 saw llafniar launna latot egareva t

 mm dna   .mm 8101 ot 535 morf degnar
 segnar nosaes niam eht ni llafniar launnA
 fo egareva na htiw mm 645 ot 032 morf

w mm 353 hti  l eht tsewo   ni devresbo eulav
 .5002 r nosaes yniar trohs ehT  llafnia  eht ni

 doirep emas nar eg d  mm 065 ot 522 morf
 ehT .mm 463 egareva na htiw
 dna mumixam launna naem gnidnopserroc

 2.12 era erutarepmet muminim 0  4.9 dna C
0  si epyt lios tnanimod ehT .ylevitcepser ,C

lositreV cillep s  htiw .6 Hp  

 
 a fo detsisnoc slairetam latnemirepxe ehT

 63 fo latot  eht desirpmoc hcihw ,sepytoneg
F 82 dna stnerap 1  8 × 8 morf deniatbo s’

flah -  esrevid yllaciteneg fo sessorc lellaid
 no desab detceles sravitluc taehw daerb
 stnerap ehT .stirem laudividni rieht
 morf detanigiro yllacisab
 dna detpada erew dna aipoihtE/TYMMIC

r  eht yb seiteirav gnidleiy hgih sa desaele
 metsyS hcraeseR larutlucirgA lanoitaN

 4891 doirep eht gnirud )SRAN( –  1002
 citeneg evah stnerap esehT .)1 elbaT(
 sa ecnatsiser esaesid ,dleiy rof ytilibairav
 .stnenopmoc dleiy suoirav rof sa llew

 edam erew sessorC  ni 4002 ni CRAS ta
 htob  dna yniar trohs eht  dleif eht ni snosaes

 .esuohneerg ni dna  
 

 82( sepytoneg 63 fo sdees gnitluser ehT
F1 etacilpirt ni nwos erew )stnerap 8 dna s d 

kcolb etelpmoc dezimodnar s  ananiS ta
 tsuguA no retneC hcraeseR larutlucirgA

 .5002 ,42  yb yllaunam enod saw gnitnalP
d  gnillir  ,llih rep sdees owt  dna  retal

nniht  gni  detsisnoc tolp hcaE .tnalp eno ot
 eht htiw htgnel m 5.1 fo swor ruof fo
 mc 51 dna swor neewteb mc 02 fo gnicaps
 fo sesod dednemmoceR .stnalp neewteb

14 - N gk 64 -P2O5 rezilitref ah/  erew s
gnitnalp ta deilppa , dnah dna -  saw gnideew

 srezilitref aerU dna PAD .semit eerht enod
 erew n htiw desu  deilppa rezilitref negorti

 ,edicignuf cimetsys ehT .tilps ni
 etar a ta deyarps saw )tliT( elozanociporP

521( ah/l 5.0 fo   dna gnitoob ta )ah/i.a g
eh  ,tsur mets dna wolley lortnoc ot gnida

.ylevitcepser  
 

 owt morf nekat ylmodnar ,stnalp eviF
 rof desu erew ,tolp hcae fo swor lartnec
 galf ,htgnel ekips ,thgieh tnalp gnidrocer
 ,ekips/sdees ,tnalp/srellit ,aera fael
 sdees ,ekips/stelekips ,telekips/sdees

iew niarg ,ekips/thg  ssamoib dna  
 ot syaD .xedni tsevrah dna ,tnalp/dleiy

rutam ot syad ,daeh er  gnillif niarg ot syad ,
 dedrocer erew thgiew lenrek dnasuoht dna

.swor lartnec owt morf sisab tolp no  
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 ecnairav fo sisylanA  )AVONA(  saw
corp eht gniwollof tuo deirrac  serude

 ot )0891( eirroT dna leetS yb deniltuo
 tnacifingis fo ecneserp eht enimreted
 eht gnisu sepytoneg eht gnoma secnereffid
 noisrev margorp retupmoc eraw tfos SAS

,SAS( 00.9   saw sisylana rehtruF .)6991
 dewohs taht sretcarahc rof tuo deirrac

d tnacifingis  eht gnoma secnereffi
 etamitse ot sepytoneg dim -  sisoreteh tnerap

 dna )HPB( sisoreteh tnerap retteb ,)HPM(
 sa tnecrep ni )HS( sisoreteh dradnats
 )6991( yakcaM dna renoclaF yb detseggus

RAPS gnisu -  ihsoD( erawtfos retupmoc 1
.)1991 ,atpuG dna  

 
 

siD dna stluseR noissuc  

 ylhgih delaever ecnairav fo sisylana ehT
 eht gnoma secnereffid )10.0<P( tnacifingis
 tpecxe ,deiduts stiart lla rof sepytoneg 63

 rehtruF .)2 elbaT( tnalp rep dleiy ssamoib
 ot eud serauqs fo mus eht fo gninoititrap

orc ,stnerap fo taht otni sepytoneg  dna sess
 stnerap susrev   tnacifingis dewohs ,sessorc

F dna stnerap gnoma secnereffid  1  sdirbyh
stiart eht fo lla tsomla rof  sihT . tacidni  se

 gnoma noitairav tnerehni fo ecneserp eht
 tnacifingis ylhgiH .slairetam eht

 stnerap neewteb secnereffid susrev  F1  s
erew   ,stiart eht fo tsom rof dnuof osla

 lanoitcerid fo ecneserp eht gnitacidni
 rof sisoreteh ni detluser taht ecnanimod
 detroper osla seiduts ralimiS .stiart eseht
 sepytoneg gnoma secnereffid tnacifingis
 ni stiart detaler dleiy dna dleiy niarg rof

es tnereffid  noneM( taehw fo lairetam fo st
 ;8991 ,nahK dna ilA ;7991 ,amrahS dna

 diavaJ ,.la te   .)2002 ,nomoloS ;1002  
 
 
 

 
1 elbaT . flah 8 × 8 ni desu seiteirav taehw daerb fo setubirtta rehto emos dna eergidep ,emaN -  lellaid

tneC hcraeseR larutlucirgA ananiS ta ssorc 5002 ni re ( .  si stnerap lla rof ecruos/nigiro ehT
)aipoihtE/TYMMIC  

 
stneraP  eergideP   fo raeY

esaeler  
setubirttA  

P  1 – ebaW  
RAH( -  )017  

 "S' LRM - 'S' CUB          5991   ot elbitpecsus ,ekips gnol ,redleiy hgiH
imes dna ,stsur mets dna wolley -  ,frawd

edees etihw d 
P  2 – ekitiM  

 RAH(
)9071  

CBR / 82 WOB  4991  
 

 yletaredom ,tsur wolley ot elbitpecsuS
 ,tsur mets ot tnatsiser ,llat ,redleiy hgih

sdeew ot rotitepmoc doog dna  P  3 – nehsaD  ZUK ,71EEV -  x"S" OHUB
 LAK – 72033MC BB -F-

M51 - y005 - M1 - YO - ztPO -
YO  

4891  
 

lauq gnikab dooG  hgih ,dedees  etihw ,yti
 wolley ot elbitpecsus ,yticapac gnirellit

redleiy hgih dna ,tsur mets dna  

P  4 – 
remufoS  

 RAH(
)9881  

 

'S'NAY/'S'ARIL  00/9991   ,yletaredom ot elbitpecsus ,redleiy hgiH
 ,stsur mets dna wolley ot elbitpecsus

nirellit hgih ,tnarelot tsorf  ,yticapac g
ekips trohs dna ,dedees etihw  

 
 

P5 – alobA  
 RAH(

)2251  

'S'CUB/'S'WOB  7991   dna wolley ot elbitpecsus  ,redleiy hgiH
 dna ekips gnol yrev dna ,stsur  mets

dedees etihw  
 

P  6 – amelaG  
RAH( - )406  

 NVP /3/BG/NKF//)2(7774
"S"  

5991  utam etal ,redleiy hgiH  gnirellit hgih ,gnir
 ot ecnatsiser yletaredom dna ,yticapac

stsur mets dna wolley  P  7 - adeM -
ubaleW  

RAH( -
)0841  

OB/4/2*95raN/hT/RF/3/LT
96565MC'S'L - PA/ - PA1 -

PA5 - PA2 - PAO  

00/9991  
 

 ot ecnatsiser doog sah ,redleiy hgiH
 ,tsur mets  ot elbitpecsus ,tsur wolley

gnol  dees pmulp ,ekips  

P8 - eruD  
)8001 RAH(  

 "S'ZZ/"s"DY/"S"WOB
54026MC - Y1 - M1 - Y1 - M1 - Y6 -

M1 - YO  

1002  
 

 ,gnirutam ylrae ,redleiy hgih yletaredoM
 sserts erutsiom rof doog dna dedees etihw

aera  
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F fo sisoreteh fo setamitsE  1  revo sdirbyh
rt rof tnerap retteb dna dim  dewohs taht stia

 sepytoneg neewteb secnereffid tnacifingis
 latot eht fO .3 elbaT ni detacidni erew
 dim evitisop detibihxe ruof ytnewt sessorc
 retteb eno ytnewt dna sisoreteh tnerap
 fo tnalp rep dleiy niarg rof sisoreteh tnerap

etsefinam sessorc neves hcihw  ylhgih d
 evitcepser rieht revo sisoreteh tnacifingis
 .stnerap retteb revo eno dna stnerap dim
 dna dim ot evitaler sisoreteh dleiy niarG

 morf degnar tnerap retteb -  × ebaW( 9
adeM × eruD dna remufoS -  ot )ubaleW

adeM × nehsaD( %36 -  dna )ubaleW -  51
mufoS × ebaW(  × nehsaD( %25 ot )re

adeM -  ,yduts siht nI .ylevitcepser ,)ubaleW

 sisoreteh tnecrep tsehgih dna tsewol eht
 eht ni dedrocer erew tnerap retteb revo
 esac ni dnert eht dewohs taht sdirbyh emas

dleiy niarg rof sisoreteh tnerap dim fo . 
 

xam dna muminim ,ylralimiS  mumi
 fo sisoreteh cimonoce -  erew %44 dna %72

adeM × eruD ni dedrocer - ubaleW   dna
adeM × nehsaD - ubaleW  , ylevitcepser  sihT .

 sah  ,gnideerb tnalp ni eulav lacitcarp tcerid
 retteb demrofrep sdirbyh taht esnes eht ni
 dluow taht yteirav dradnats tseb eht naht

o eb  siht nI .ecnatropmi laicremmoc f
 ot dna tnerap sa desu saw remufoS ,yduts

 .sisoreteh cimonoce etamitse  
 

 
 dleiy 51 rof sessorc .sv tnerap dna ,sessorc ,stnerap ,sepytoneg ot eud serauqs naeM .2 elbaT

 ecnairav fo sisylana eht morf stiart detaler dleiy dna flah 8 × 8 ni )AVONA( -  lellaid
ananiS ta seiteirav taehw daerb fo ssorc  5002 ni retneC hcraeseR larutlucirgA  

 
stiarT  serauqS naeM  

snoitacilpeR  
)2=fd(  

sepytoneG  
)53=fd(  

stneraP  
)7=fd(  

sdirbyH  
)72=fd(  

 stneraP sv  .
sdirbyH  

)1=fd(  

rorrE  
)07=fd(  

)%( VC  

HD  4.51 5 **83.47  **24.741  **68.53  **91.306  26.5  99.2  
FGD  87.81  **91.15  **12.121  **34.92  **06.841  55.7  50.2  

MD  26.23  **77.71  *91.71  sn19.21  **20.351  81.8  89.1  
HP  49.51  **29.84  **98.25  **77.74  *03.25  22.11  84.3  

PPT  77.05  *09.91  *97.32  *71.91  sn06.21  90.11  88.91  
ALF  29.95  **20.26  **38.501  **07.54  **08.591  37.21  84.7  

LS  62.3  **90.1  **67.2  *96.0  sn21.0  93.0  90.5  
SPS  21.203  **35.941  **17.544  **07.77  sn98.51  61.83  60.8  

SPPS  96.0  **58.1  **17.3  *44.1  sn10.0  27.0  97.3  
PSPS  51.1  **43.0  **75.0  *82.0  sn53.0  61.0  99.11  
SWS  71.0  **82.0  sn42.0  sn02.0  **96.2  41.0  12.11  
PYG  11.862  **02.831  sn71.03  *76.241  **75.377  85.17  62.02  
PMB  39.0202  sn75.595  sn61.303  *78.456  sn53.1401  5.973  45.91  

IH  02.5  **70.82  **17.72  **45.12  **28.602  29.8  81.7  
WKT  60.6  **28.53  **27.24  **42.32  3 **32.72  37.5  67.5  
,** ,*   ,sn s  ta tnacifingi P≤ ,50.0 P≤ on dna  10.0  t .ylevitcepser ,tnacifingis  fd   ,modeerf fo eerged = HD  

 FGD ,gnidaeh ot syaD   MD ,gnillif niarg ot syaD   HP ,ytirutam ot syaD   PPT ,)mc( thgieh tnalP  
 ALF ,tnalp rep srellit fo rebmuN   LS ,)2mc( aera fael galF   fo rebmuN = SPS ,)mc( htgnel ekipS

 = SWS ,ekips rep stelekips fo rebmuN = SPPS ,telekips rep sdees fo rebmuN = PSPS ,ekips rep sdees
 = IH ,)g( tnalp rep ssamoiB = PMB ,)g( tnalp rep dleiy niarG = PYG ,)g( ekips rep thgiew deeS

H )g( thgiew lenrek 0001 = WKT ,)%( xedni tsevra  
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 sisoreteh dleiy niarg fo noisserpxe ehT
 saw tnerap retteb dna dim eht evoba
 daerb ni srotagitsevni lareves yb detroper

 dasarP( taehw ,.la te   detroper yehT .)8991
 dna dim mumixam wohs ot dleiy niarg

ap retteb  rehto yna naht sisoreteh tner
 yduts tneserp eht nI .deiduts yeht retcarahc
 tnerap retteb dna dim mumixam osla
 rep dleiy niarg rof devresbo saw sisoreteh

0001 yb dewollof tnalp -  ,thgiew lenrek
 dna xedni tsevrah ,ekips rep thgiew sdees

itageN  .aera fael galf  fo kcal ro ev
 rof devresbo sisoreteh evitisop tnacifingis

 dna dleiy niarg dleiy -  eht ni tiart detaicossa
 eht htiw ytimrofnoc ni osla si yduts tneserp
 ni seiduts suoiverp ynam fo sgnidnif
 dna dim detroper )2002( nomoloS .taehw

gnignar sisoreteh tnerap retteb   morf -  ot 91
 dna %611 –  .ylevitcepser ,%99 ot 13

 naissuH ( .la te   hgniS dna )4002  .la te
(  tnerap retteb dna dim detroper )4002

 fo sisoreteh -  dna %721 ot 5 -  %411ot 22
 dna -  dna %621 ot 73 -  taht ni %121 ot 93

 dna iroB dna )3991( ttekciP .redro
 )4991( niznereP  cimonoce detroper

.taehw rof %01 fo sisoreteh  
 

0001 roF -  fo %17 dna %98 ,thgiew lenrek
 fo sisoreteh evitisop dewohs sdirbyh eht

htiw   sessorc )%04( 11 dna )%16( 71
laever  gni  evitisop tnacifingis ylhgih

 ,tnerap retteb dna dim revo sisoreteh
ylevitcepser  lbaT( sihT .)3 e  tacidni se   taht

 eseht  ecnamrofrep retteb dewohs sdirbyh
 eht ni stnerap evitcepser rieht naht
 owt ylno ,tiart siht roF .noitcerid elbarised
 × ebaW dna nehsaD × ebaW ,sessorc
 tnacifingis dna evitagen detsefinam alobA

 fo sisoreteh tnerap retteb - %21   dna -  ,%31
remufoS × ebaW elihw   tsewol dedrocer

 fo eulav citoreteh tnerap dim - %96.6  sihT .
seilpmi   ylevitagen detubirtnoc ebaW taht

0001 rof sisoreteh ot - thgiew lenrek .  alobA
adeM × - adeM x nehsaD dna ubaleW -

 dim mumixam eht dewohs sessorc ubaleW
 retteb dna  sisoreteh tnerap 0001 rof -  lenrek

 thgiew  .ylevitcepser ,%52 dna %72 fo
 esoht htiw tnemeerga ni era stluser esehT

 nahK fo .la te   hgniS dna )5991( .la te  
 eerged elbaredisnoc detroper ohw ,)4002(

 revo sisoreteh tnacifingis dna evitisop fo
dim dna retteb - tnerap  0001 rof -  lenrek

.thgiew  
 

 eht fo %46 dna %98 ,xedni tsevrah roF
 retteb dna dim evitisop detsefinam sessorc

sisoreteh tnerap  .)3 elbaT(  O  fo tu ,eseht  01  
 dna 3  tnacifingis ylhgih deyalpsid sessorc

 tnerap retteb dna dim revo evitisop
 .ylevitcepser ,sisoreteh  dna dim mumixaM

 %82 dna %92 fo sisoreteh tnerap retteb
eruD × alobA rof dedrocer erew  ,  eht elihw

 fo seulav citoreteh tsewol -  dna %7 -  %3
adeM × eruD morf deniatbo erew -  ubaleW

 ni si tluser sihT .ylevitcepser ,sessorc
 htiw ytimrofnoc  fo taht  dasarP la te  .

91(  rethkA dna )89 .la te   ohw ,)3002(
 sisoreteh tnerap retteb dna dim detroper

 morf gnignar seulav - 13 %  dna %98 ot -
61 %  hgniS .ylevitcepser ,%11 ot .la te  

 naissuH dna )4002( .la te   osla )4002(
 evitisop tnacifingis elbaredisnoc detroper

teb dna dim evitagen dna  tnerap ret
 .tiart siht rof sisoreteh  

 
,aera fael galf roF   sessorc owt dna neves

 retteb dna dim revo tnacifingis delaever
ylevitcepser ,sisoreteh tnerap  )3 elbaT(  .

 retteb dna dim tnacifingis mumixaM
71 fo sisoreteh tnerap %  erew %61 dna
emufoS morf deniatbo  eht dna eruD × r

 tsewol  sisoreteh tnerap retteb dna dim
 fo seulav - 61 %  dna -  %4  ylevitcepser  erew

tluser ralimiS .eruD × alobA ni dedrocer s 
w ere   hgniS yb detroper osla .la te  .)4002(  
 

rellit elitref fo rebmun ehT /s   na si tnalp
 dna tnenopmoc dleiy tnatropmi  evitisop sti

 gnideerb taehw ni lufesu si sisoreteh
 22 dna 91 ,revewoh ,yduts siht nI .margorp
 retteb dna dim evitagen detibihxe sessorc

ylevitcepser ,sisoreteh tnerap  )3 elbaT(  .
( ekitiM × ebaW -  eruD × amelaG dna )%82

(- )%23   tsewol dna tnacifingis evag
eteh  ,tnerap retteb dna dim revo sisor

 tsehgih elihw ,ylevitcepser  ton tub
 tnacifingis  tnerap retteb dna dim  sisoreteh

 erew seulav  redro taht ni  ni dedrocer
 × nehsaD dna )%61( alobA × nehsaD

)%3( remufoS .  detacidni tluser siht ,suhT
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udorp ot deliaf sdirbyh taht  roirepus ec
 evitcepser rieht naht srellit evitcudorp

htiw tnemeerga ni si tluser eht dna stnerap  
fo taht   ohw ,)4002( qilahK dna qooraF

 tnacifingis ylhgih dna evitagen detroper
dim dna retteb revo sisoreteh -  tnerap

 morf gnignar - 33 %  ot -  dna %6  morf - 13 % 
 ot -  stluser eht ,revewoH .ylevitcepser ,%8

 ytimrofnoc ni ton era tiart siht rof deniatbo
 dna )6991( nahK dna nahK fo taht ot

 naissuH .la te   ylriaf detroper ohw ,)4002(
 evitisop dah taht sdirbyh fo rebmun hgih
 tnerap retteb dna dim tnacifingis dna

nar sisoreteh 4 morf gnig % 1 dna %26 ot % 
 .ylevitcepser ,%64 ot  

 
 ekips rof sisoreteh evitagen yltnacifingiS
 saw tnerap retteb dna dim revo htgnel
 ,sessorc neves dna eno yb detibihxe

ylevitcepser  )3 elbaT(  eht fO .  82  ,sdirbyh
 evitisop dedrocer sessorc eerht dna neetriht

on tub  t  tnerap retteb dna dim tnacifingis
sisoreteh eseht fO . adeM × remufoS , -

ubaleW  dna   dedrocer nehsaD × ekitiM
 sisoreteh tnerap retteb dna dim mumixam

6 fo %  roF .ylevitcepser ,%2 dna  ekips
htgnel amelaG × ebaW ,   × amelaG dna

eruD  detibihxe  dim tsewol eht   retteb dna
 fo sisoreteh tnerap -  dna %7 -  ,%31

 dasarP ,ylralimiS .ylevitcepser .la te  
 tnerap retteb dna dim revo detroper )8991(

 fo sisoreteh - 42 %  dna %31 ot - 52 %  ot
 .ylevitcepser ,%71  

 
sdees fo rebmuN /  laitnesse na si ekips

evewoH .dleiy niarg fo tnenopmoc  ,lla ,r
 evitagen dewohs sdirbyh eht fo evif tpecxe

 ,tnerap retteb revo sisoreteh  dna  fo tuo
eseht  8  ylhgih detsefinam sessorc

 sisoreteh tnacifingis )3 elbaT(  eht fo enoN .
 tnacifingis dewohs sessorc evitisop

 rof tnerap retteb eht revo sisoreteh  rebmun
 fo es sde /  ssorc eruD × ebaW .ekips

 dim  tnacifingis dna tsehgih eht dedrocer
 dna %61 fo sisoreteh tnerap retteb dna
 tsewol eht elihw ,ylevitcepser ,%51

 fo sisoreteh tnacifingis -  dna %21 -  %12
 dna remufoS × nehsaD ni dnuof erew

levitcepser ,sessorc alobA × ekitiM  .y
 detroper osla )4002( qilahK dna qooraF

 sessorc eht fo tsom ni sisoreteh evitagen
 eseht ot yrartnoC .tnalp rep srellit rof

 hgniS ,revewoh ,sgnidnif .la te   )4002(
 tnacifingis ylhgih dna evitisop detroper
 gnignar sisoreteh tnerap retteb dna dim

3 ot 1 morf  ,%82 ot 00.1 dna %1
 kiraL .ylevitcepser .la te   osla )5991(

 elbaredisnoc fo ecneserp eht detroper
sdees fo rebmun ni rogiv dirbyh / .ekips  

 
stelekips fo rebmun roF /  eht fo enon ,ekips

 dim evitisop tnacifingis deyalpsid sessorc
rehw ,sisoreteh tnerap retteb dna  eerht sae

sessorc  (  dna alobA × ebaW ,eruD × alobA
alobA × nehsaD )  tnacifingis detibihxe

 htiw sisoreteh tnerap retteb revo evitagen
 fo seulav citoreteh tsewol - 01 %  , -7%  dna -

redro taht ni %7   )3 elbaT(  . N  revo evitage
 sisoreteh tnerap retteb dna dim bmun rof  re

 ekips/stelekips fo  ni dedrocer saw 51  dna
12   stluser ehT  .ylevitcepser ,sessorc eno

stelekips rof deniatbo /  yduts siht ni ekips
 fo sgnidnif eht htiw tnemeerga ni era

 naissuH .la te   detroper ohw ,)4002(
 tnerap retteb tnacifingis dna evitagen

 ni sisoreteh  yeht sdirbyh eht fo tsom
 .deiduts  

 
 ekitiM ,sessorc owt ylno ylralimiS ×  alobA

(-  amelaG dna )%76.61 × ( eruD -  )%81
 sisoreteh evitagen tnacifingis detibihxe
 eht fo enon elihw ,tnerap retteb revo

 dewohs sessorc  tnacifingis  tnerap dim
 sisoreteh f s fo rebmun ro dee /s telekips  
)3 elbaT(  retteb revo sisoreteh evitisoP .

 ebaW ni ylno dedrocer saw tnerap × 
 ebaW ,ekitiM ×  ebaW ,nehsaD ×  remufoS

 ebaW dna ×  eulav citoreteh eht htiw eruD
F .%11 fo thgiew dees ro /  evitisop ,ekips

 saw tnerap retteb dna dim revo sisoreteh
resbo  eno ytnewt dna xis ytnewt ni dev

 fO .ylevitcepser ,sessorc   ,eseht  dna enin
 citoreteh tnacifingis detibihxe sessorc ruof

thgiew dees rof redro taht ni seulav /   .ekips
adeM × ekitiM ,tiart siht roF -  ubaleW

 tsehgih eht detsefinam  dna  dim tnacifingis
retteb dna  82 fo sisoreteh tnerap %  dna

 eht fo tsom ,yllareneG .ylevitcepser ,%52
 tnacifingis ecudorp ot deliaf sdirbyh
 eht rof stnerap retteb revo sisoreteh
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 dah hcihw ,stiart ekips fo tnemevorpmi
 .tnemevorpmi dleiy niarg no tcapmi tcerid  

 
N  eni  evlewt dna hs sessorc  dewo

 tnacifingis  thgieh tnalp dim revo sisoreteh -
tnerap retteb revo dna tnerap ylevitcepser ,  

.)3 elbaT(  O  f  ,eseht  ssorc eno ylno
thgieh tnalp decuder tnacifingis detibihxe . 

 × alobA dna eruD × alobA ,tiart siht roF
amelaG  retteb dna dim tsehgih eht delaever  

9 fo sisoreteh tnerap %  ,%21 dna
 nehsaD × ebaW elihw ,ylevitcepser

 tsewol eht detibihxe  tnelaviuqe dna  dim
fo sisoreteh tnerap retteb dna  - %7  sihT .

 setacidni ssenfrawd taht  a si hcihw ,
 taehw daerb ni retcarahc dereised

,tnemevorpmi  ettal eht ni derovaf saw  r
 dna dim fo setamitse evitagen ehT .dirbyh
 era thgieh tnalp rof sisoreteh tnerap retteb
 fo weiv ni gnideerb taehw ni derreferp
 ot esnopser dna gnigdol ot ecnarelot
 tnemeerga ni era stluser esehT .rezilitref
 hcihw ni sgnidnif hcraeser reilrae htiw

evitisop   tnalp rof sisoreteh tnacifingis
 thgieh w ere   eht fo tsom ni detroper
sdirbyh  stcidratnoc siht dna ,  eht htiw

 eht gnicuder fo evitcejbo gnideerb lareneg
 ,nahK dna nahK( taehw fo htgnel warts

 reltteO ;1002 ,tedceN ;6991 ,.la te   .)3002
tluser eseht ot yrartnoC  dna ednahpseD ,s

 dna evitagen detroper )9991( meeyaN
 sisoreteh tnerap retteb dna dim tnacifingis
 yeht sdirbyh eht fo tsom ni thgieh tnalp rof

 .deiduts  
 

 evlewt dna owt ytnewt ,daeh ot syad roF
 ylhgih dna evitagen dewohs sessorc

p retteb dna dim tnacifingis  ,sisoreteh tnera
ylevitcepser  taht setacidni sihT .)3 elbaT(  

 si hcihw gnidaeh ylrae ni detluser sisoreteh
 retcarahc derised eht ni   taehw daerb

 tnerap retteb dna dim ehT .tnemevorpmi
 daeh ot syad  sisoreteh morf degnar  -  %51

 ot )amelaG × alobA( - eM × eruD( %1 ad -
 dna )ubaleW - )eruD × alobA( %41   %9 ot

 ,)eruD x amelaG dna eruD × remufoS(
 evitagen a fo ycnednet ehT .ylevitcepser
 a eb yam gnidaeh ot syad rof sisoreteh

 reilrae ecnis ,gnideerb rof tiart elbarovaf
 htiw ytirutam reilrae suht dna gnidaeh

dleiy elbatpecca   ni mia elbarised a si
 reltteO ,)1002( tedceN .gnideerb deilppa  te

.la   hgniS dna )3002( .la te   osla )4002(
 .stluser ralimis detroper  

 
 sessorc ytnewt dna thgie ,gnillif niarg roF
 dim revo tnacifingis dna evitisop detibihxe

pser ,sisoreteh tnerap retteb dna ylevitce  
)3 elbaT(  tnacifingis mumixam ehT .

 dna dim revo %3 dna %32 fo sisoreteh
 × alobA morf deniatbo erew tnerap retteb
 dna %28 ,yllareneG .ylevitcepser ,amelaG
 evitisop detsefinam sdirbyh eht fo %001
 ,sisoreteh tnerap retteb dna dim

acidni ,ylevitcepser  yam gnidaeh ylrae gnit
 osla dna gnillif niarg ylrae otni tluser ton
 eht ni tiart siht evorpmi ot deliaf sdirbyh
 dna gnidaeh ylrae ,suhT .yduts tneserp
 elbarised sa deredisnoc ton yam ytirutam
 sselnu gnideerb tnalp ni sretcarahc

nillif niarg ylrae gnitluser  niarg hgih dna g
 tnemeergasid ni era stluser esehT .dleiy

 hgniS htiw .la te   detroper ohw ,)4002(
 retteb dna dim tnacifingis dna evitagen
 ni gnillif niarg ot syad rof sisoreteh tnerap

 .deiduts yeht sdirbyh eht fo tsom  
 

rutam ot syad roF e newt thguoht neve ,  yt
 detsefinam sessorc neetenin dna ruof
 owt dna thgie ylno ,sisoreteh evitagen
 retteb dna dim tnacifingis delaever sessorc
 evitagen derised eht ni sisoreteh tnerap

tiart eht fo tnemevorpmi eht rof noitcerid  
)3 elbaT(  tsewol eht ,ylgnidroccA .  dna
gis ylhgih  retteb dna dim evitagen tnacifin

 fo seulav citoreteh tnerap -  dna %5 -  %4
 dna eruD × alobA morf deniatbo erew

sessorc alobA × ebaW ,  ,ylevitcepser
 eseht ni derovaf saw ssenilrae gnitacidni
 sihT .stnerap evitcepser rieht naht sdirbyh

tiw tnemeerga ni si tluser  nahK dna nahK h
 rethkA dna )6991( .la te   ohw ,)3002(

dim tnacifingis dna evitagen detroper -
 emos ni ytirutam rof sisoreteh tnerap

 .deiduts yeht sessorc  
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 dna dleiy rof )HPB( tnerap retteb dna )HPM( tnerap dim revo sisoreteh egatnecreP .3 elbaT
taler dleiy flah 8 × 8 ni stiart de - ananiS ta taehw daerb fo ssorc lellaid   larutlucirgA

5002 ni retneC hcraeseR  
 

ssorC  HD  FGD  MD  HP  PPT  
HPB  HPM  HPB  HPM  HPB  HPM  HPB  HPM  HPB  HPM  

P1 P × 2 - *37.5  - **37.8  *35.8  *00.7  - 49.0  - 12.2  16.5  98.1  - 03.82  - *03.82  
P1 P × 3 - **68.5  - **95.6  34.5  50.2  - 34.1  - *51.3  - *08.6  - **24.7  - 00.01  - 24.4  
P1 P × 4 - **26.9  - **69.9  *23.01  40.5  - 41.2  - **70.4  04.1  10.1  - 90.9  - 14.7  
P1 P × 5 - **74.8  - **96.01  *28.9  06.5  - **63.4  - **63.4  44.3  - 40.0  - 55.7  83.5  
P1 P × 6 - *77.5  - **14.8  **52.71  29.5  - 91.1  - *40.3  04.1  - 84.0  - 81.81  - 42.9  
P1 P × 7 - *17.5  - *35.5  21.5  - 51.4  - 90.3  - **19.4  42.5  23.3  - 23.11  - 80.4  
P1 P × 8 24.0  - 93.3  00.0  - 82.0  0 - 11.2  85.5  87.3  00.0  70.7  
P2 P × 3 - *79.4  - **02.7  72.7  13.2  - 58.2  - *13.3  - 10.2  - *18.4  - 76.61  - 05.11  
P2 P × 4 - *23.5  - **07.8  4.21 **2  58.5  - 06.2  - 38.2  *05.5  35.2  - 89.01  - 62.9  
P2 P × 5 - 68.2  - **23.8  **65.61  **74.01  74.0  - 18.0  *53.7  - 30.0  - *97.82  - 83.5  
P2 P × 6 40.2  - **09.7  **60.22  *95.8  - 59.0  - 45.1  72.5  25.3  - 24.62  - 10.12  
P2 P × 7 58.2  - *58.4  *47.7  - 62.0  - 41.2  - 27.2  *62.01  73.4  - 90.51  - 14.02  
P2 P × 8 - *89.4  - **75.5  **00.31  **37.11  36.2  87.1  *30.11  *32.5  33.3  - 90.9  
P3 P × 4 - 21.3  - *52.4  12.6  19.4  - 74.0  - 17.0  09.4  - *02.5  33.3  38.7  
P3 P × 5 21.3  - **42.6  63.7  17.6  74.0  - 82.1  55.5  03.1  - 33.3  00.61  
P3 P × 6 - *64.5  - **58.8  **68.51  *93.8  - 83.2  - 05.2  64.4  - **06.6  - 21.21  - 49.7  
P3 P × 7 *17.5  - 68.3  **15.11  - 78.1  - 58.2  - *79.2  *46.7  69.4  - 76.11  59.0  
P3 P × 8 0 - 20.3  54.5  57.1  - 57.0  - 70.1  - 120.  - 95.2  76.1  90.51  
P4 P × 5 - **11.6  - **40.8  38.6  71.6  - 81.1  - 86.2  76.3  - 22.0  - 90.9  62.5  
P4 P × 6 83.0  - 50.2  1 *40.1  32.5  59.0  95.0  70.4  05.2  25.1  47.01  
P4 P × 7 **75.8  - 93.3  **66.31  - 53.1  - 41.2  - 94.2  *14.11  **69.8  - 37.21  - 00.4  
P4 P × 8 - 3.3  - **63.7  *55.01  33.5  - 69.0  - 62.2  58.5  95.3  28.1  98.01  
P5 P × 6 - **92.41  - **06.41  **55.03  **37.22  17.0  - 71.1  *61.21  *51.6  - 7.22 3 - 77.3  
P5 P × 7 18.3  - **37.9  **43.51  08.0  - *33.3  - **41.5  **7.01  **10.9  - 33.31  - 42.8  
P5 P × 8 - 70.2  - **71.8  **72.21  *56.7  42.0  - 78.1  57.3  30.2  - 07.8  - 33.2  
P6 P × 7 **75.8  - **89.5  **72.82  97.4  - 34.1  - 34.1  **24.7  74.3  - *28.13  - 29.81  
P  6 P × 8 80.2  - **56.4  .12 **93  *23.9  69.0  27.0  *17.7  46.3  - 42.42  - 17.01  
P7 P × 8 *76.6  - 76.0  **31  63.3  34.1  91.1  *6.6  *05.6  - 19.32  - 80.32  

sisoreteh naeM  - 57.6  
 

19.4  - 20.2  67.1  - 27.4  

SE 49.1  86.1  42.2  49.1  43.2  20.2  37.2  73.2  27.2  53.2  
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…deunitnoC .3 elbaT  
 

ssorC  ALF  LS  SPS  SPPS  PSPS  
HPB  HPM  HPB  HPM  HPB  HPM  HPB  HPM  HPB  HPM  

P1 P × 2 - 95.7  37.5  - 50.2  72.2  12.7  59.01  - 99.2  - 62.2  11.11  56.71  
P1 P × 3 - 03.8  - 30.1  - 53.4  19.1  23.1  62.9  00.0  94.1  11.11  56.71  
P1 P × 4 - 87.01  01.3  - *81.8  - 17.2  00.0  73.5  - 92.4  - 74.1  11.11  56.71  
P1 P × 5 -0 31.  46.0  - 85.3  - 17.2  - **31.02  - 99.1  - *67.6  - 34.1  - 33.8  00.01  
P1 P × 6 75.3  51.5  - *70.9  - *31.7  - 14.0  43.01  - 49.2  - 94.1  00.0  97.51  
P1 P × 7 - 26.5  72.8  - 61.7  04.1  83.51  *86.51  - .25.1  87.0  11.11  56.71  
P1 P × 8 - 77.3  72.2  - 19.6  - 55.6  - 34.0  20.8  00.0  67.0  00.0  1 11.1  
P2 P × 3 - 91.4  11.2  86.1  58.3  80.3  95.7  74.1  22.2  00.0  00.0  
P2 P × 4 75.6  18.7  - 04.1  41.0  - 58.1  - 00.0  - 68.2  - 37.0  00.0  00.0  
P2 P × 5 - 85.7  50.5  - 06.2  18.0  - **54.02  - 40.5  - 14.5  - 17.0  - *76.61  - 67.4  
P2 P × 6 - 64.01  11.1  - **30.11  - 22.5  - 51.4  09.2  - 74.1  -0 47.  - 90.9  00.0  
P2 P × 7 79.5  92.6  - 04.1  73.3  37.6  71.01  - 99.2  00.0  11.11  11.11  
P2 P × 8 15.6  *72.51  - 77.0  22.3  - 78.0  11.4  94.1  30.3  - 00.01  - 62.5  
P3 P × 4 08.1  76.9  - 88.2  - 23.2  - *01.41  - *69.11  - 67.4  - 09.2  00.0  00.0  
P3 P × 5 71.1  04.8  - 19.3  15.1  - **61.91  - .6 29  - *67.6  - 28.2  - 33.8  67.4  
P3 P × 6 57.3  04.01  - *70.9  - 02.1  - 65.4  - 17.1  - 74.1  - 74.1  - 90.9  00.0  
P3 P × 7 03.0  91.7  - 12.3  - 06.0  - 69.3  23.3  - 88.5  - 92.2  00.0  00.0  
P3 P × 8 53.01  *71.21  - 51.5  86.0  - 71.2  - 35.1  - 74.1  57.0  00.0  62.5  
P4 P × 5 - 78.6  29.6  - 18.7  - 51.3  - **31.02  - 11.6  - 50.4  - 93.1  - 33.8  67.4  
P4 P × 6 - 55.3  20.01  - *33.8  - 39.0  - 51.4  90.1  00.0  54.1  - 90.9  00.0  
P4 P × 7 *17.51  *17.61  92.0  75.3  - 9.6  4- 91.  - 17.5  - 57.0  00.0  00.0  
P4 P × 8 21.4  *98.31  62.0  58.5  - 71.2  09.0  34.1  91.5  - 00.01  - 62.5  
P5 P × 6 38.5  36.6  - 73.6  - 45.3  - **65.61  - 83.6  - 50.4  00.0  00.0  53.4  
P5 P × 7 - **88.51  - 41.4  - *33.8  - 17.0  - **31.02  - 91.2  - **64.9  - 91.2  - 33.8  67.4  
P5 P × 8 31.7  *30.31  - 77.0  - 62.0  - **49.41  - 06.2  - 50.4  61.2  - 33.8  00.0  
P6 P × 7 - 23.1  *37.11  - **99.21  - 41.3  - 03.8  03.1  - 49.2  67.0  - 81 **81.  - 00.01  
P  6 P × 8 85.6  *6.11  - 68.6  - 25.4  - 09.2  - 46.0  - 14.4  - 62.2  90.9  92.41  
P7 P × 8 - 70.0  44.8  - 69.6  62.1  - 40.3  49.4  80.3  96.4  - 00.01  - 62.5  

naeM  sisoreteh  81.7  - 26.0  22.1  - 80.0  72.4  
SE 19.2  25.2  15.0  44.0  40.5  73.4  96.0  06.0  23.0  82.0  
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.3 elbaT  oC …deunitn  
 

ssorC  SWS  PYG  IH  WKT  
HPB  HPM  HPB  HPM  HS  HPB  HPM  HPB  HPM  

P1 P × 2 50.1  62.7  - 84.4  - 64.1  - 06.71  68.5  *21.31  - 92.6  80.1  
P1 P × 3 - 62.5  - 07.2  - 56.4  - 40.0  - 93.9  49.1  32.9  - *18.11  - 63.3  
P1 P × 4 - 30.1  00.0  - 22.51  - 89.8  - 32.51  - 63.5  23.5  - 89.7  - 96.6  
P1 P × 5 - 36.4  84.1  32.8  37.9  - 26.6  - 95.0  65.6  - **40.31  - 42.3  
P1 P × 6 90.3  71.4  68.31  58.51  37.1  **11.22  **57.32  - 25.5  93.6  
P1 P × 7 74.9  15.71  21.6  35.11  - 54.8  - 91.5  72.1  51.0  17.1  
P1 P × 8 97.51  *88.02  77.42  50.82  46.7  63.2  *02.31  77.0  *06.8  
P2 P × 3 .31 33  42.71  80.1  41.9  - 59.3  - 11.2  - 28.1  33.2  11.4  
P2 P × 4 - 21.4  67.2  - 32.6  26.3  - 52.6  07.0  91.5  - 62.1  21.5  
P2 P × 5 - 36.4  92.7  78.9  18.11  - 18.7  11.2  64.2  75.5  91.9  
P2 P × 6 60.2  93.9  - 42.1  16.3  - 67.11  56.3  73.9  46.6  *67.11  
P2 P × 7 *26.22  *01.42  33.6  93.8  -1 98.3  70.8  21.8  33.6   **40.31  
P2 P × 8 92.52

* 
*94.72

* 
96.93  44.04

* 
43.41  - 07.3  - 80.0   **32.51    **43.5  

P3 P × 4 - 52.8  - 18.4  07.9  94.21  96.9  - 93.0  67.3  - 48.2  21.5  
P3 P × 5 - 39.0  80.8  03.82  72.63

* 
09.12  36.01  *86.01  *13.41  **62.61  

P3 P × 6 91.6  61.01  92.11  41 17.  57.5  80.21  **95.81  **04.81  **30.22  
P3 P × 7 65.51  *39.02  57.02  96.23

* 
47.41  17.9  80.01  58.5  **63.41  

P3 P × 8 33.32
* 

*24.52
* 

**78.15  71.36
**  

13.44
**  

15.8  *72.21  **55.42  **28.62  
P4 P × 5 00.0  73.5  55.0  53.9  5.0  08.2  40.7  - 12.2  54.7  
P4 P × 6 52.8  52.8  .82 93  16.53

* 
83.82  11.3  *73.31  74.3  **90.51  

P4 P × 7 30.1  05.9  - 01.7  34.4  - 90.7  - 10.1  54.3  **27.61  **09.61  
P4 P × 8 52.8  31.41  06.72  33.04

* 
85.72  - 13.0  93.0  14.7  **62.41  

P5 P × 6 69.21  *20.91  01.63  73.04
* 

95.12  10.1  29.6  **45.12  **02.32  
P5 P × 7 87.2  *48.61  7 33.  13.11  - 49.9  **91.82  **76.82  09.1  **18.11  
P5 P × 8 98.31  *51.62

* 
59.13  95.33  27.01  46.7  *33.11  **42.22  **72.72  

P6 P × 7 21.4  58.21  42.31  89.02  81.1  *14.21  **75.81  *43.9  **44.12  
P  6 P × 8 82.9  22.51  44.6  01.11  - 98.4  - 29.2  70.6  *10.21  **84.71  
P7 P × 8 1.42 4

* 
*18.72

* 
- 81.11  - 89.8  -

03.72  
- 39.6  - 93.3  58.5  **44.21  

naeM  sisoreteh  13.21  25.71  35.8  39.01  
ES  13.0  72.0  19.6  89.5  19.6  44.2  11.2  69.1  96.1  

 ta tnacifingis ** ,* P≤  dna 50.0 P≤ 10.0 , ,rorre dradnatS = ES  ,ylevitcepser.   PHB   retteb tnecreP
 HPM ,sisoreteh tnerap  dim tnecreP -  HD ,sisoreteh dradnats tnecrep = HS ,sisoreteh tnerap   ot syaD

 FGD ,daeh  rutam ot syaD = MD ,gnillif niarg ot syaD e  HP ,  PT )mc( thgieh tnalP  P   fo rebmuN
 ALF ,tnalp rep srellit  mc( aera fael galF 2  LS ,)   rep sdees fo rebmuN = SPS ,)mc( htgnel ekipS

 ,ekips SPPS    PSPS ,ekips rep stelekips fo rebmuN   deeS = SWS ,telekips rep sdees fo rebmuN
 PYG ,)g( telekips rep thgiew  tnalp rep dleiy niarG   WKT ,)%( xedni tsevraH = IH ,)g(   lenrek 0001

.)g( thgiew .sisoreteh dradnats etamitse ot dna tnerap sa desu saw remufoS yteirav dradnats ehT  
 
 

snoisulcnoC  

 sessorc eht fo tsom ,yduts tneserp eht nI
 dim mumixam dna tnacifingis deyalpsid

 tnerap retteb dna  niarg rof stceffe citoreteh
 gnitubirtnoc dleiy tnatropmi dna dleiy

stiart erehT .   snoitanibmoc ssorc erew
 ton dluoc taht stiart elbarised ynam gnivah

.tnerap tseb a morf deniatbo eb   sihT
 eht gnitiolpxe fo ytilibissop eht dewohs

mevorpmi eht rof rogiv dirbyh  niarg fo tne
.taehw daerb ni stnenopmoc sti dna dleiy  

 
non dna evitidda htoB -  eneg evitidda

 fo ecnatirehni eht ni elor a deyalp snoitca
0001 ,tnalp rep dleiy niarg -  ,thgiew lanrek
daeh ot syad ,xedni tsevrah   ,erutam ot dna

syad  eh tnalp dna ,gnillif niarg ot  ylnO .thgi
 elor tnatropmi syalp noitca eneg evitidda

ecnatirehni eht gnillortnoc ni  fo   eht
 htob fo ecneserp ehT .stiart gniniamer



  E poiht C .J . por  S ic 9002 1 .oN 2 .loV .I  

37  
 

non dna evitidda -  secnairav evitidda
 niatrec fo noitazilitu eht detseggus
 hcihw sessorc gnisimorp dna sepytoneg

dezilitu eb nac   .krow gnideerb erutuf ni
 elbarised dleiy thgim sessorc esehT
 hcihw morf stnagerges evissergsnart
 detceles eb nac senil suogyzomoh laitnetop

snoitareneg tneuqesbus ni ,  osla dna
 eseht gnitiolpxe fo ytilibissop eht detacidni

dorp dirbyh laicremmoc ni sessorc  .noitcu  
 

 sa tnerap retteb dna dim revo mumixaM
 dleiy niarg rof sisoreteh cimonoce sa llew

adeM × nehsaD ni dedrocer erew -  ubaleW
 ,%36 fo seulav gnidnopserroc htiw dirbyh
 ssorc sihT .ylevitcepser ,%44 dna %25
 dna dim evitisop dna tnacifingis dah osla

retteb   ,aera fael galf rof sisoreteh tnerap
 dna xedni tsevrah ,ekips rep thgiew dees

0001 -  × alobA yb dewollof thgiew lenrek
adeM - ubaleW  , adeM × ekitiM -  ,ubaleW

 .eruD × alobA dna eruD × remufoS  
 

,eromrehtruF   egatnecrep mumixam
retteb revo thgieh tnalp ni esaerced   dna

dim -  ssorc eht yb deyalpsid saw stnerap
nehsaD × ebaW  .  sisoreteh evitagen ehT

 eht ni saw thgieh tnalp rof devresbo
 a si ssenfrawd sa noitcerid derised
 ot ssenevisnopser rof retcarahc elbarised
 nevE .gnigdol ot ecnatsiser dna rezilitref

a tsomla ,hguoht  detibihxe sessorc ll
 ot syad rof sisoreteh evitagen mumixam

rutam dna daeh e  yeht ,  did tluser ton   ni
 tnacifingis ylhgiH .gnillif niarg ylrae
 sisoreteh tnerap retteb dna dim evitagen

amelaG × alobA ni dedrocer saw   syad rof
dna daeh ot  baW dna eruD × alobA ni  × e

alobA  rutam ot syad rof e,  .ylevitcepser
revewoH  ,  rof citoreteh eb ot deliaf sessorc

 rep sdees ,htgnel ekips ,tnalp rep srellit
 eht ni ekips rep stelekips dna ekips
 rebmun elbaredisnoc sa noitcerid elbarised
 dna dim evitagen dedrocer sessorc fo

p retteb .stiart eseht rof sisoreteh tnera  
 

 ni sisoreteh elbakramer fo ecneserp ehT
 rof epocs elpma slaever osla sessorc eseht
 rof rogiv dirbyh fo noitatiolpxe

 noitcudorp laicremmoc  gnola  eht htiw
 ytilirets elam etairporppa fo ytilibaliava

sAHC sa hcus srotcaf , dna   no noitamrofni
 fo tnemecnavda rof nellop fo refsnart eht

 .taehw daerb ni dleiy niarg  
 

 stnemegdelwonkcA  

 etutitsnI hcraeseR larutlucirgA aimorO
 hcraeseR larutlucirgA ananiS dna

 retneC  dedivorp  troppus laicnanif  rof
 .yduts eht  

 
secnerefeR  

 
S.A dna .Z ,ilA  gninibmoC .8991 .nahK .

ohprom emos fo seiduts ytiliba -
 taehw daerb ni stiart lacigoloisyhp

(  muvitsea mucitirT  .).L  .irgA .J .kaP
1:53 .icS - .3  

 .M.M ,niddusmahS .M.K.A ,.Z ,rethkA
ihoM .M ,niddU .M.S ,namhoR - du -  nid

 no seidutS .3002 .malA .M.M.K.A dna
soreteh  dleiy dna dleiy rof si

 .taehw ni stnenopmoc  :3 .icS .loiB .J
298 - .798  

 .G .D ,uheyebeG tenteG ,egnekeraT lasmA
 sdnerT .6991.ateleG elekeB dna rennaT
 ni tnemevorpmi dleiy taehw draeb ni

 .4991 ot 7691 eht morf aipoihtE  :nI  .D
 .O dna enyaP  S.T ,rennaT .G S  .

A  lanoigeR htniN ehT .).sde( alladb
 lartneC ,nretsaE rof pohskroW taehW

 dna S  ,ababA siddA .acirfA nrehtuo
333 .pp .TYMMIC :aipoihtE - .733  

 dna ,rennaT .G.D ,egnekeraT lasmA
 noitatnemelpmI .5991.uheyebeG tenteG
 sravitluc taehw daerb fo dleiy ni

ihtE ni desaeler  .7891 ot 7491 morf aipo
.J .icS porC acirfA  14 :3 - .94  

.H.D.G ,lleB  taehW fo yrotsiH ehT .7891
 .noitavitluC :nI    .).de(.H.G.F ,notpuL

gnideerB taehW  ,llaH dna nampahC .
13 .pp .nodnoL - .94  

 lellaiD .4991.niznereP .M dna .B ,igroB
a sisoreteh tciderp ot sisylana  dn

 dleiy ,dleiy niarg rof ytiliba gninibmoc
daerb dna stnenopmoc -  ytilauq gnikam

( taehw daerb ni muvitsea mucutirT  .)
.teneG .lppA .roehT  579:98 - .189  

 .R ,snurB  .J.C dnA nosreteP .  dleiY .8991
 htiw detaicossa srotcaf ytilibats dna



  E poiht C .J . por  S ic 9002 1 .oN 2 .loV .I  

47  
 

32 .pp .taehw dirbyh -  .72  :nI  ,nuarB .J.H
 .S.P.S ,datsnorK .E.W ,yatlA .F

 lawineB  dna  .).sde( ,baNcM .A  taehW
 .tnemevorpmI labolG rof stcepsorP
 rewulK ,sdnalrehteN ,thcerdroD

.srehsilbuP cimedacA  
ASC  .5002 .  .ytirohtuA lacitsitatS lartneC

 .50/4002 yevrus elpmas larutlucirgA
ra no tropeR  rof noitcudorp dna ae

 etavirp rof sporc nosaes rehem rojam
 lacitsitatS .sgnidloh tnasaep B  )1( nitellu
.aipoihtE ,ababA siddA ,113  

2002 ,repooC .B.D dna .G ,rasiC .  dirbyH
381 .pp .taehw -  .202 :nI   ,.C.B ,sitruC

 norehpeaM .G .H dna.S ,marajaR
 daerB  .).sde( Wh  tae I  dna tnemevorpm

P .ylatI ,emoR ,OAF .noitcudor  
 .9991.meeyaN .A .K dna .P .D ,ednaphseD
 nietorp ,ecnarelot taeh rof sisoreteH
 ni stnenopmoc dleiy dna dleiy ,tnetnoc

 .taehw daerb .teneG .J naidnI  31 :59 –
.22  

.atpuG .C.K dna .P.S ,ihsoD   RAPS .1991
itsitatS(  larutlucirgA rof egakcaP lac

 .ihleD weN ,RACI .)hcraeseR  
 seigetarts laicremmoC .9991 ,.N .D ,civuD

592 .pp .sisorteh gnitiolpxe rof -  .403 nI  :
srooC .G.J   .S dna P  ehT.).sde( yedna

 ni sisoreteh no noitatiolpxe dna sciteneg
,ASSC ,ASA .sporC   ,.cnI ASSS

nosidaM .ASU ,nisnocsiW ,  
 .K dna hcsuB .H .R ,.A .M ,onizoirbaF
 dna ytisrevid citeneG .8991 .nahK

 .sessorc taehw gnirps fo sisoreteh  porC
.icS   68 :2 – .88  

 .6991 .yakcaM .C .F .T dna .S.D ,renoclaF
 ,sciteneG evitatitnauQ ot noitcudortnI

4( ht gnE ,xessE ,namgnoL.).de .dnal  
OAF .5002 .  rutlucirgA dna dooF e 

 .kooB raeY noitcudorP .noitazinagrO
 .ylatI ,emoR  

 noitamitsE .4002 .qilahK .I dna .J ,qooraF
 emos fo sisoitleboreteh dna sisoreteh fo
 taehw daerb ni sretcarahc evitatitnauq

 .sessorc .icS tnalP .J naisA  805 :3 - .115  
ateG  ,noitairaV citeneG .7991 .yaleB wehc

 scitenegotyc dna laitnetop gnideerb
 taehw diolpartet naipoihtE fo eliforp

(T mudigrut mucitir   ).L l  DhP  .secar dna

D noitatressi  fo ytisrevinU hsidewS ,
nedewS ,secneicS larutlucirgA  .  

na idheM .S.S ,farhsA .M ,.F ,naissuH  d
 fo noitamitsE .4002 .damhA .T.M
 detaler sti dna dleiy niarg rof sisoreteh

( taehw daerb ni stiart a mucitirT e muvits  
 .snoitidnoc tsur fael rednu ).L  .oiB .J

.icS  736 :4 - .446  
 .sahniM .M.N dna dossaM .S ,.A ,diavaJ
 ni ytiliba gninibmoc fo sisylanA .1002

aehw ( t muvitsea mucitirT  F gnisu ).L 2 
 .noitareneg icS .loiB .J natsikaP  .

3031:4 – .5031  
 ni taehw dirbyH .9991.P .J ,naadroJ

 ?acirfA :nI   ,enyaP .S.T ,rennaT.G.D
 ehT .).sde( .alladbA .S.O dna T  htne

R  lanoige W  taeh W  rof pohskro E  ,nretsa
C  dna lartne S  .acirfA nrehtuo  siddA

 54 .pp.TYMMIC :aipoihtE ,ababA - .05  
 .H.J ,thcerblegnE .A.S ,.P.J ,naadroJ
 taehW .9991,lebonK .A .H dna nalaM

114.pp .sisoreteh dna -  .124 :nI  nI  .G.J :
 .S dnasrooC P  sciteneg ehT.).sde( yedna

 .sporC ni sisoreteh no noitatiolpxe dna
,ASSC ,ASA  ,.cnI ASSS   ,nosidaM

.ASU ,nisnocsiW  
 .6991 .nahK .S .A dna .A .M ,nahK
 dleiy dna dleiy rof seiduts sisoreteH
 daerb fo sessorc emos ni steneopmoc

( taehw muvitsea mucitirT   ).L  natsikaP
.icS .cirgA .J  66 :33 - .86  

 dna itawS .S .M ,nssaH .G ,.U .N ,nahK
 .5991 .nahK .A .M  fo noitamitsE

 dleiy dna dleiy rof esnopser citoreteh
5 ni stnenopmoc   ×  fo ssorc lellaid 5

 .taehw gnirps  .cirgA .J dahraS 774:11 – 
.484  

 .ztfaH .M dna rahaM .R.A ,.S.A ,kiraL
 ytiliba gninibmoc dna sisoreteH .5991
 xis fo sessorc lellaid ni setamitse

 sravitluc  .taehw gnirps fo  .fnI taehW
:08 .vreS 21 - .91  

 lacimehc ni secnavdA .5891 ,.H.D ,eaRcM
 .noitazidirbyh veR .deerB tnalP 961 :3 , -

.191  
 .7991.amrahS .N .S dna .U ,noneM
 ni srotcaf gninimreted dleiy fo sciteneG

 .stnemnorivne revo taehw gnirps  naidnI
 :75 .teneG .J  103 - .603  
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 .R ,aluboB .J ,.llewelleH .K .E.K ,niksiM
 ,nitraM .K dna yelooC .J ,semthcaM
 taehw dirbyh retniw der tfoS .8991
 ,rettelsweN taehW launnA .hcraeser
 otnasnoM a ,hcetirbyH ,44 .loV

.ASU ,ynapmoC  
,.J.J ,kcoM   dirbyh ta kool wen A .5991

r sti dna taehw  dleiy gnivorpmi ni elo
02 .pp .ytilauq dna -  .43  :nI  ,nosreteP

 .).de( .J.C  htroN fo sgnideecorP
 .pohskroW taehW naciremA  sasnaK

.ASU ,OM ,ytiC  
 ehT .7691 ,sraeS .R .E dna .R ,sirroM
 .sevitaler sti dna taehw fo scitenegotyc

nI  ztieR .P.L dna yrrebnesiuQ .S.K :
 .tnemevorpmi taehW dna taehW .).sde(
 yteicoS naciremA ,ASU ,IW ,nosidaM

91 .pp .ymonorgA fo - .78  
 .1002 .B ,tedceN H  gninibmoC dna sisorete
 8 na ni ytiliba ×  taehw muruD lellaiD 8
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