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TCARTSBA  

 era tekram eht ni elbaliava sgurd lla fo flah yletamixorppa ot driht eno sa ynam sa enicidem s’yadot nI
 .secruos larutan ro tnalp morf devired onhte evitatitnauq fo esu eht htiw slaed elcitra sihT -  rof ynatob

gnissessa   eht fo seitiroirp noitavresnoc dna laitnetop  naidnI  era taht stnalp lanicideM treseD rahT
 htiw detaler sredrosid suoirav eht etaluger ot desoppus G ortsa -I  lanitsetn  )IG(  delaever yduts ehT .metsys

detnemucod raf os era noiger eht fo stnalp 09 tsael ta taht  ortsag tnereffid 81 rof -  dna sredrosid lanitsetni
morf segnar stnalp 09 eseht fo )VIR( eulaV ecnatropmI evitaleR .smetsys ydob rehto 11   .3.31 ot 09

vorogomloK - K( vonrimS -  stnalp emos stnalp 09 eseht fo tuo taht delaever noitubirtsid ycneuqerf fo )tset S
era   .tnemlia ralucitrap a rof cificeps ylhgih era stnalp emos elihw eulav VIR redaorb a htiw lufesu ylhgih

metsys ydob tnereffid 11 ni esu rieht rof stnalp fo )CHA( gniretsulC lacihcrareiH evitaremolggA s  sah
 3 otni meht depuorg sretsulc opmoC lapicnirP elihw ,  sthgilhgih )ACP( sisylanA tnen acidni sudniramaT   rof

.metsys IG htiw detaler sesaesid eht rof egasu mumixam rieht   fo egasu rehgih ehT  ,mucidni nolitubA
ailofidoc adiS ,esnettarus munaloS ,suoirotacerp surbA ,sucidni suhtnreahpS , sediomolhp murdnedorelC , 

uF sisnetroh anarojaM ,acidni airam   tnegru gniriuqer dna noitadarged ot elbarenluv erom meht ekam
orga fo noitazidradnats gnidulcni ,serusaem noitavresnoc -  gnipporc ni noitaroprocni rieht rof seuqinhcet

um hcuS .gnitsevrah dliw etanimircsidni retnuoc ot metsys  cisab a sedivorp nac sesylana etairavitl
itlum fo noitaraperp rof krowdnuorg -  .noitanibmoc breh  

 
 :sdrowyeK   ,sisylanA retsulC ,enicideM yratnemelpmoC dna evitanretlA ortsaG -  lanitsetnI  
        ,metsyS  sisylanA tnenopmoC lapicnirP , onhtE evitatitnauQ - natob dna y   evitaleR    
        ecnatropmI  eulaV   
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NOITCUDORTNI  

 yratnemelpmoc dna evitanretla mret ehT
 fo secitcarp dna seiroeht etoned enicidem
 ,lanoitnevnoc morf etaived hcihw enicidem
 ,fo daetsni desu era yeht nehw remrof eht
 na sa deilppa yeht nehw rettal eht dna

nemeganam dradnats ot tcnujda  ehT .t
 dna evitanretla mret denibmoc
 a sessapmocne enicidem yratnemelpmoc
 citsongaid fo egnar suoenegoreteh dna tsav
 sa llew sa serudecorp cituepareht dna
 fo stpecnoc evisneherpmoc dna citametsys

.sesaesid dna htlaeh  
yb detceffa eb nac metsys evitsegid ehT   a

 sesaesid cinorhc dna etuca fo ytisrevid ediw
 a ecalp ,ylevitcelloc ,taht snoitidnoc ro

 eht no nedrub laitnatsbus erachtlaeh  

 .metsys  nac lareneg ni sesaesid evitsegiD
 ro ecar ,ega yna fo slaudividni tceffa
 ,sutats cimonoceoicos ro ,redneg ,yticinhte

htla  yletanoitroporpsid sesaesid emos hguo
 .snoitalupop niatrec tceffa  lanitsetniortsaG

 ,sugahpose eht tceffa sredrosid )IG(
 ehT .senitsetni egral dna llams dna ,hcamots
 xulfer dica ,sreclu era nommoc tsom

.emordnys lewob elbatirri dna ,esaesid  
per ot gnidroccA  fo etutitsnI lanoitaN fo tro

ta ,)9002( ,htlaeH  06 tsael -  noillim 07
 yb raey hcae detceffa era snaciremA
 sdeecxe taht tsoc a ta sesaesid evitsegid
 .sesnepxe lacidem tcerid ni noillib 001$
 fo tnecrep 01 tuoba ,yllaunnA

ni fo tnecrep 51 dna snoitazilatipsoh -
p  detubirtta era serudecorp latipsoh tneita
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 nA .sesaesid evitsegid fo tnemtaert eht ot
 ’srotcod ot stisiv noillim 501 lanoitidda
 rucco sesaesid evitsegid ot detaler seciffo
 detaicossa era sesaesid esehT .raey hcae
 dna ,ytidibrom ,ytilatrom tnacifingis htiw

l  yltneuqerf yeht dna ,efil fo ytilauq fo sso
 ni egagne ro krow ot ytiliba ’stneitap tcapmi
 ni noillib 44$ naht eroM .seitivitca yadyreve
 ytilatrom dna ytilibasid morf stsoc tceridni
 hcae sesaesid evitsegid htiw detaicossa era

.raey  htaed 000,51 detamitse nA  rucco s
 reclu citpep fo ecneuqesnoc a sa raey hcae
 eht ,aidnI ni nommoc si DUP .)DUP( esaesid
 2.6 evah yrtsudni lacituecamrahp naidnI
 dna sdicatna fo erahs sgurd seepur noillib
 eht fo %3.4 ypucco dna sgurd recluitna

.)2102 ,.la te amrahS( erahs tekram  
 naM  ekil smelborp rof MAC esu stneitap y

 ,noitapitsnoc ,emordnys lewob elbatirri
 stneitaP .recnac lanitsetni ro hcamots tespu
 lanitsetniortsag yrotcarfer ro cinorhc htiw
 lanoitcnuf sa hcus ,smelborp
 dna )sDIGF( sredrosid lanitsetniortsag

sid lewob yrotammalfni  ot dnet )DBI( esae
yltneuqerf tsom stcudorp labreh esu  ]2 ,1[  .

 rof desu si ypareht labreh fo %01 ,llarevO
 fo %03 ot pu dna smotpmys evitsegid

04 dna esaesid revil cinorhc htiw stneitap  %
fo   emordnys lewob elbatirri htiw stneitap

mrof emos desu evah ot mialc   labreh fo
tsap eht ni noitacidem  .]3[   seiduts tneceR

etacidni   gnisu tluda fo egatnecrep eht taht
ortsag rieht rof seipareht MAC -  lanitsetni

 .%62 ot 02 morf segnar smotpmys  ,KU nI
 lanitsetniortsag htiw stneitap fo %62
 dna yratnemelpmoc thguos smotpmys

retla  fo %84 dna ypareht enicidem evitan
 )SBI( emordnys lewob elbatirri htiw esoht

MAC desu  .]4[  
ortsag lanoitcnuf fo ypareht ehT -  lanitsetni

 fo sniamod eht fo eno si sredrosid
tnemtaert citueparehtotohp  .]5[   lanicideM

 ot eud seitreporp cituepareht evah stnalp
ib  sexelpmoc suoirav fo sisehtnyso

 yldaorb depuorg ecnatsbus lacimehcotyhp
 .dionepret dna sdiolakla ,scilonehp sa

 htiw stnalp ,yllanoitidarT hgih   ninnat
tnetnoc  ,seitreporp tnegnirtsa gniwohs ,

 aehrraid taert ot deulav ylralucitrap erew
b saerehw yretnesyd dna  dna citamora ,retti

rettib -  yllaicepse erew stnalp citamora
ortsag taert ot deyolpme -  spmarc lanitsetni

niap dna  .]6[  

 evah senicidem labreh wef ylevitaler ,raf oS
 rieht evorp ot yllacifitneics detaulave neeb
 ssenevitceffe dna stifeneb laitnetop ,ytefas

ag ni orts - sredrosid lanitsetni  .]7[  
halluhtamhaR  ]8[   tnacifingis deton erew

 stnalp lanicidem fo noitceles eht ni noitairav
 lanitsetniortsag fo tnemtaert rof desu
 ruof eht fo sejarivaK eht yb sredrosid
 evah yehT .hsedalgnaB fo stcirtsid

 ni taht dedulcnoc of hcae  fo esu tcirtsid ru
ortsag rof stnalp - lanitsetni   sredrosid

.cificeps ylimaf htiw detaler   amrahS ]9[  
 detroper  eht  dna evitanimrac dicatna   tceffe

 eht fo tcartxe edurc deleep fo  sullurtiC
sutnal  .tiurf  

onhte eht no seiduts dleif lareveS -
 lacol eht fo egdelwonk  evah elpoep

 rof lufesu si tnalp elgnis a taht dedulcnoc
 tnereffid ot detaler esaesid eno naht erom

smetsys ydob  .]01[   ot ytixelpmoc sdda sihT
 gnissecorp dna noitcelloc atad fo metsys eht
 lufesu sepyt tnalp eht no elacs lanoiger ta

dnoc htlaeh tnereffid rof  ecniS .snoiti
 sserdda ot nwonk si sisylana etairavitlum
 ot stpmetta yduts tneserp eht ,seussi eht
 desu stnalp eht etaulave ylevitatitnauq
 ot detaler sredrosid gnitaert rof ylniam
 ,smetsys ydob rehto dna lanitsetniortsaG

.sisylana hcus hguorht   
 fo weiver A  lanicidem eht no erutaretil

 fo htlaew delaever treseD rahT ni stnalp
yrtnuoc fo trap siht  11[ -  .]51  lanicidemonhtE

 suoirav ni tuo deirrac neeb evah syevrus
 ,remlasiaJ ,remraB ,ruphdoJ ekil tcirtsid

enakiB r 61 ,01[ - .]22  elihW  orga -  seuqinhcet
leved neeb evah  ekil stnalp emos rof depo

 ,xerum muiladeP ,acidnis sirahpelB
 ,susomecar sugarapsA ,susserped surohcroC

arev eolA   dna arefimos ainahtiW  32[ -  .]62
 lanicidem eht rof seigetarts noitavresnoC

yb dessucsid neeb evah stnalp  72[ - .]82  
etop gnidart eht dna gnitekraM laitn  92[ - 

]23   delaever stnalp lanicidem tnereffid fo
t taht  rof saw gnidart tsehgih eh

 dewollof )raey/gk464,51 ,1( eaecaibrohpuE
 dna )raey/gk985,79( eaecainiplaseaC yb
 saw edart ,)raey/gk856,27( eaecaidracanA

 rof  silaniciffo acilbmE  )gk 610,11 ,1(
dewollof   yb  ailofitsugna aissaC  )gk593,58(

 dna acidni arefignaM )gk540,27( .  .
onhte evitatitnauq fo egatnavdA -  ni ynatob

lanicidem fo srotcesbus suoirav  stnalp  33[ - 
.]63   etairavitlum fo noitaroprocnI
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 lanicidem rof )CHA dna ACP( seuqinhcet
stnalp  73[ yb desu - .]93   

O SEVITCEJB  
 )a( era yduts tneserp eht fo sevitcejbo ehT
 )VIR( eulaV ecnatropmI evitaleR yfitnauq ot
  lanitsetniortsag rof detroper stnalp fo
 noitavresnoc ssessa ot )b( ,sesaesid detaler

orga rieht fo ytilibaliava htiw seitiroirp -
 gnidart rieht dna seuqinhcet  ot )c( ,seitilicaf

 fo tnemtaert rof laitnetop tnalp ssessa
 smetsys ydob suoirav ot detaler sesaesid
 sredrosid lanitsetniortsag naht rehto
 retsulc lahcrareih evitaremolgga hguorht
 desab stnalp eht puorg ot )d( dna ,sisylana

esaesid suoirav rof sesu rieht no  detaler s
 gnisu yb sesaesid lanitsetniortsag htiw

.sisylanA tnenopmoC lapicnirP  
SDOHTEM DNA LAIRETAM  

 saw tnalp lanicidem hcae rof VIR ehT
 ecnarP dna ttenneB ylgnidrocca detaluclac

]04[  .  eht no desab saw noitaluclac sihT
lacigolocamrahp fo rebmun dezilamron  
 eht dna ti ot detubirtta seitreporp
 ti )SB( metsys ydob fo rebmun dezilamron

.stceffa  
 = IR R(( LE  ,001 X )2 ÷ )SB.LER +HP. erehW  

ecnatropmi evitaleR = IR  
R LE  fo rebmuN evitaleR = HP.

.seitreporP lacigolocamrahP  
R LE  metsyS ydoB fo rebmuN evitaleR = SB .

etaerT d 
 deifissalc erew sesu tnalp lanicidem ehT
 dradnats eht gniwollof seirogetac otni

kooC yb depoleved  ]14[  yllat hcraeseR .
mooB fo dohtem  ]24[   rof dezilitu saw

.sesu tnalp fo noitaulave evitatitnauq  
 saw sisylana noitubirtsid ycneuqerF

t tuo dnif ot demrofrep  gnoma snrettap eh
 ecnatropmi evitaler rieht htiw stnalp ]34[ .

 

 htiw demrofrep erew sesylana etairavitluM
tfostatS   ]44[  evitaremolggA .erawtfos

 saw )CHA( sisylanA retsulC lahcrareiH
 .dohtem draW fo pleh eht htiw demrofrep

si sisylana retsulc fo evitcejbo ehT   ot
 stcejbo taht hcus gnipuorg bus poleved
 ekila erom era puorgbus ralucitrap a nihtiw

bus tnereffid a ni esoht naht -  .puorg
 saw )ACP( sisylanA tnenopmoC lapicnirP
 .seuqinhcet noitcuder atad a sa tuo deirrac
 taht euqinhcet noitanidro na si ACP

ht stcurtsnoc  taht elbairav laciteroeht e
 serauqs fo mus laudiser latot eht seziminim
 si ACP .atad eht ot senil thgiarts gnittif retfa

 sisylana rotcaf yrotarolpxe sa nwonk osla
 ot dengised euqinhcet noitcuder atad si dna
 a no setubirtta fo egnar ediw a tneserper

rellams   .snoisnemid fo rebmun  saw ACP
 noitalerroc nosraeP htiw demrofrep
 noitalerroc fo htgnerts eht dna tneiciffeoc
 yb dessessa saw selbairav neewteb
 evoba eht roF .yticirehps fo tset s’tteltraB

 ,sisylana etairavitlum  evitatitnauq  tes atad
w ere  eggus sa deraperp yb dets  54[ - .]74   

NOISSUCSID DNA STLUSER  
 ehT tcart lanitsetniortsag   a fo stsisnoc )TIG(

 laro eht morf gnitrats ebut ralucsum wolloh
 ,htuom eht sretne doof erehw ,ytivac

 ,xnyrahp eht hguorht gniunitnoc sugahpose  ,
 dna mutcer eht ot senitsetni dna hcamots

una  era erehT .dellepxe si doof erehw ,s
 suoirav snagro yrossecca   eht tsissa taht

 kaerb pleh ot semyzne gniterces yb tcart
 .stneirtun tnenopmoc sti otni doof nwod
 dna saercnap ,revil ,sdnalg yravilas eht suhT

eht ni snoitcnuf tnatropmi evah reddalb llag  
tsegid metsys evi  .  

ot gnidroccA   ,eejrehkuM dna nothguoH ,]5[  
 eb nac sredrosid lanitsetniortsag

 )i( otni dezirogetac  sredrosid IG lareneG
(   ,aehrraiD ,niap lanimodba desongaidnU

 ,nrubtraeH ,)ecnelutalf( saG ,noitapitsnoC
 ,sdiohrromeH ,ecnenitnocni )loots( laceF

I  ,sdiohrromeah lanretxe dna  lanretn
 dna sredrosid ytilitoM ,gnitimov/aesuaN

 .)aneleM  )ii( ( esaesiD sugahposE ortsaG -
 s’tterraB ,)DREG( esaesiD xulfeR laegahpose

 ,sugahposE aisahpsyD  ot eruliaf“( aisalahcA ,
 .)”xaler  )iii(  lewoB eht fo sredrosiD

yrotammalfnI(   ,esaesiD lewoB  s’nhorC
 ,esaesid sitilucitreviD  ,sitilucitreviD/

)SBI( emordnys lewob elbatirrI  dna  ( VI ) 
( hcamotS eht fo sesaesiD aispepsyD  ,

lacilcyC   )SVC( emordnys gnitimov  ortsaG
siserap   reclu ,sitirtsaG ,)sisylarap hcamots(

romut dna . 
yarra tsav eht morF   fo acideM aireteM fo

 evah stnalp ynam ,smetsys suonegidni eht
 tsniaga ytivitca evah ot detroper neeb
 tca ot dna sredrosid lanitsetniortsag suoirav
 fo noitaivella eht rof seidemer lufesu sa

gnireffus namuh  84[ - ]94 .   stnalp lareveS
ag suoirav eht rof lufesu  lanitsetniorts

 yb deweiver neeb evah smelborp 05 ,94 ,9[ -
]55 .  esehT srohtua   eht dessucsid evah

 fo ytilaitnetop  ,atalucinap sihpargordnA
 eolA ,aecarelo acalutroP ,agnol amucruC
 sullurtiC ,etusrih aigeporeC ,sisnedabrab
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 ehtnem ,asomecar suciF ,ailofiitnaruq
ataloecnal ogatnalP ,ailofignol  , dna  

.arbalg azihrrycylG   gnuygaK  ]45[  evah
seiceps tnalp 44 detroper , hcihw fo tuo   9

 sa seiceps 6 ,ehcahcamots rof esu seiceps
 3 ,evitanimrac sa seiceps 4 ,cihcamots

itna sa seiceps 2 ,citemeitna sa seiceps -
ceps 1 ,citnemleh itna sa hcae sei -  tnelutalf

.evitaxal dna  
 fo stnalp 09 taht delaever yduts tneserp ehT

aidnI ,nahtsajaR ni treseD rahT eht ,  evah
 sredrosid tnereffid 81 rof detnemucod neeb

lanitsetniortsag fo . t ytilatot nI  09 eseh
 ni esu rieht rof detroper neeb evah stnalp

12  ,.ziv metsys ydob tnereffid  lateleks

 ,seussit evitcennoc dna elcsum    ,noitaripser
bus dna niks -  ,metsys suonatuc   ,noitsegid

 ,noitirtun dna msilobatem ,dnalg enircodne
 dna doolb ,metsys yrotalucric

rotineg ,nagro citeiopotameh -  yraniru
en lartnec ,metsys  yrosnes ,metsys suovr

 .noitcudorper dna revef ,metsys  
 saw ecnatropmi evitaler mumixam ehT

 yb nwohs  arev eolA  yb dewollof )0.09(
 arepsa seihtnaryhcA  ,)2.48(  athcaridazA

acidni  ( 3.38 dna )   mudica ammetsocraS
 yletamixorppA .IR tsewol eht dah )3.31(

eps %22.24  05> IR dessessop seic (T  elba
.)1  

 
1 elbaT :  = HP # .treseD rahT eht ni stnalP lanicideM fo eulaV ecnatropmI evitaleR

R .seitreporP lacigolocamrahP fo rebmuN LE  lacigolocamrahP fo rebmuN evitaleR = HP.
muN = SB # .)1 fo eulaV mumixaM ot dezilamroN( seitreporP  smetsyS ydoB fo reb

R .detaerT LE  mumixaM ot dezilamroN( detaerT metsyS ydoB fo rebmuN evitaleR = SB .
R(( ecnatropmI evitaleR = IR .)1 fo eulaV LE .001x)2 ÷ )SB.LER +HP.  

 

 HP#  SB#  R LE HP.  R LE SB .  IR  

orgA -
euqinhcet

s gnidarT  
arev eolA  42  21  8.0  0.1  0.09   Y Y 

A arepsa seihtnaryhc  82  9 9.0  8.0  2.48  N Y 
acidni athcaridazA  03  8 0.1  7.0  3.38   Y Y 

asuffid aivahreoB  22  01  7.0  8.0  3.87   N Y 
mutcnas mumicO  32  8 8.0  7.0  7.17   Y Y 

anujra ailanimreT  02  9 7.0  8.0  8.07   Y Y 
susomecar sugarapsA  22  8 7.0  7.0  0.07   Y Y 

loS murgin muna  12  8 7.0  7.0  3.86   Y Y 
mucidni nolitubA  81  9 6.0  8.0  5.76   N Y 

silaniciffo acilbmE  71  9 6.0  8.0  8.56   Y Y 
atartsorp atpilcE  61  9 5.0  8.0  2.46   Y Y 
arefielo agniroM  61  9 5.0  8.0  2.46   Y Y 

sucidni suhtnareahpS  81  8 6.0  7.0  3.36   N Y 
inonreV aerenic a  81  8 6.0  7.0  3.36   N Y 

susonips suhtnaramA  51  9 5.0  8.0  5.26   N N 
arefimos ainahtiW  51  9 5.0  8.0  5.26   Y Y 
suoirotacerp surbA  71  8 6.0  7.0  7.16   N Y 

asor sucsibiH - sisnenis  71  8 6.0  7.0  7.16   Y Y 
odnugen xetiV  71  8 6.0  7.0  7.16   Y Y 

 munaloS esnettarus  61  8 5.0  7.0  0.06   N Y 
latnem arutaD  81  7 6.0  6.0  2.95   Y Y 
solemram legeA  51  8 5.0  7.0  3.85   Y Y 

alutsif aissaC  71  7 6.0  6.0  5.75   Y Y 
iithgiw arohpimmoC  71  7 6.0  6.0  5.75  Y Y 

ailofidroc adiS  21  9 4.0  8.0  5.75   N Y 
sedionaziz aireviteV  21  9 4.0  8.0  5.75   Y Y 

anacixem enomegA  91  6 6.0  5.0  7.65   N Y 
amrepsonom aetuB  41  8 5.0  7.0  7.65   Y Y 
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sinummoc suniciR  41  8 5.0  7.0  7.65   Y Y 
ailoficudac aibrohpuE  31  8 4.0  7.0  0.55   Y Y 

sutusrih suluccoC  21  8 4.0  7.0  3.35   N Y 
ailofidroc aropsoniT  21  8 4.0  7.0  3.35   Y Y 

asoigiler suciF  41  7 5.0  6.0  5.25   Y Y 
arecorp siportolaC  61  6 5.0  5.0  7.15   N Y 

aeruprup aisorhpeT  61  6 5.0  5.0  7.15   Y Y 
 amehtnaiT

murtsacalutrop  11  8 4.0  7.0  7.15   N N 
atarres aillewsoB  81  5 6.0  4.0  8.05   Y Y 

 anihrraloH
yditna acirtnes  31  7 4.0  6.0  8.05   Y Y 

 cihpargordnA
atalucinap  01  8 3.0  7.0  0.05   Y Y 

sutanihce sponihcE  01  8 3.0  7.0  0.05   N N 
sneirurp anucuM  01  8 3.0  7.0  0.05   Y Y 

 muneof allenogirT
mucearg  51  6 5.0  5.0  0.05   Y Y 

anaitiruam suhpiziZ  51  6 5.0  5.0  0.05   Y Y 
asocsiv eomelC  21  7 4.0  6.0  2.94   N Y 

sedionisla suluvovE  21  7 4.0  6.0  2.94   Y Y 
arbalg azihrrycylG  21  7 4.0  6.0  2.94   Y Y 
alamrah munageP  21  7 4.0  6.0  2.94   Y Y 
acidni sudniramaT  71  5 6.0  4.0  2.94   Y Y 

nolytcad nodonyC  41  6 5.0  5.0  3.84   Y y 
idraC  mumrepso

mubacacilah  11  7 4.0  6.0  5.74  Y Y 
acisrep arodavlaS  31  6 4.0  5.0  7.64   Y Y 

 muaragccaS
muenatnops  01  7 3.0  6.0  8.54   Y Y 

siralugnardauq sussiC  21  6 4.0  5.0  0.54   Y Y 
acisav adotahdA  41  5 5.0  4.0  2.44   Y Y 

shtnycoloc sullurtiC  11  6 4.0  5.0  3.34   Y Y 
 murdnedorelC

sediomolhp  11  6 4.0  5.0  3.34   N Y 
sudnutor surepyC  11  6 4.0  5.0  3.34   Y Y 
iigineok ayarruM  11  6 4.0  5.0  3.34   N N 

acidni airamuF  8 7 3.0  6.0  5.24   N Y 
acidni aenigrU  31  5 4.0  4.0  5.24   N N 

suesor suhtnarahtaC  01  6 3.0  5.0  7.14   Y Y 
kcebbel aiziblA  21  5 4.0  4.0  8.04   Y Y 

acaitpygea setinalaB  21  5 4.0  4.0  8.04   Y Y 
lagenes aicacA  9 6 3.0  5.0  0.04   Y Y 

sunretarf suhtnallyhP  11  5 4.0  4.0  2.93   Y Y 
mutanarg acinuP  31  4 4.0  3.0  3.83   Y Y 

 aihcolotsirA
ataloetcarb  01  5 3.0  4.0  5.73   Y Y 

silatnedicco aissaC  01  5 3.0  4.0  5.73   Y Y 
sacruc ahportaJ  21  4 4.0  3.0  7.63   Y y 

sirtserret silubirT  21  4 4.0  3.0  7.63   Y Y 
atrih aibrohpuE  9 5 3.0  4.0  8.53   Y Y 

sisnetroh anarojaM  9 5 3.0  4.0  8.53   N Y 
aimead airalugreP  9 5 3.0  4.0  8.53   N N 
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aC ailofitsugna aiss  11  4 4.0  3.0  0.53   Y Y 
atanigrame sunetyaM  8 5 3.0  4.0  2.43   N Y 

susserped surohcroC  7 5 2.0  4.0  5.23   Y Y 
acidni ainogaF  7 5 2.0  4.0  5.23   N Y 

xerum muiladeP  9 4 3.0  3.0  7.13  Y Y 
acidni arohpolyT  8 4 3.0  3.0  0.03  Y Y 

oitale aitnupO r 5 5 2.0  4.0  2.92   Y Y 
acidup asomiM  7 4 2.0  3.0  3.82   Y Y 
atavo ogatnalP  8 3 3.0  3.0  8.52   Y Y 

sutanal sullurtiC  5 4 2.0  3.0  0.52   Y Y 
anaivrec ogulloM  5 4 2.0  3.0  0.52   Y Y 
airarenic siposorP  5 4 2.0  3.0  0.52   Y Y 

 suluvlovnoC
sullyhporcim  3 3 1.0  3.0  5.71   Y Y 

xelpmis mullyhpogyZ  4 2 1.0  2.0  0.51   N N 
agenes alegyloP  4 2 1.0  2.0  0.51   N Y 

susollac simucuC  3 2 1.0  2.0  3.31   Y Y 
mudica ammetsocraS  3 2 1.0  2.0  3.31   N Y 

 
 erew stnalp eseht fo seitiroirp noitavresnoC

 fo noitacifitnedi yb dessessa  rieht
 gnidart rieht dna ,yna fi secitcarp noitavitluc
 sretemarap owt eseht no desaB .seitilicaf
 eerht rednu depuorg eb nac stnalp 09 eht
 stnalp 22 sedulcni 1 yrogetaC .seirogetac

orga depoleved llew htob evah -  seuqinhcet
ram dezinagro llew gnivah sa llew sa  rof tek

( gnidart rieht elbaT  1  sedulcni 2 yrogetaC .)
orga evah rehtien ;stnalp 7 -  ron seuqinhcet

 = VIR( seitilicaf gnidart 5.26 - 0.51  yrogetaC .)
 gnivah hguohtla ,hcihw stnalp 91 sedulcni 3
 gnivah ton llits era ,tekram dehsilbatse llew

 yna rF .seuqinhcet orga  noitavresnoc eht mo
 era stnalp 3 yrogetac eht weiv fo tniop
 VIR ssessop stnalp esehT .tnatropmi
 fo emos hguohtlA .3.31 ot 2.48 morf gnignar

 ekil stnalp eht arepsa seihtnaryhcA   
 asuffid aivahreoB   dna   arecorp siportolaC

 sdnaletsaw no elbaliava ylegral era  gnola ro
 ekil stnalp eht ,sedis daor  ,mucidni nolitubA

 ,suoirotacerp surbA ,sucidni suhtnreahpS
 ailofidoc adiS ,esnettarus munaloS
 ,acidni airamuF sediomolhp murdnedorelC

sisnetroh anarojaM   dna  ammetsocraS
mudica   noitubirtsid detcirtser evah  65[ -

.]75  

QERF SNOITUBIRTSID YCNEU  
 eht seifissalc noitubirtsid ycneuqerF 09  

 ssalC .sessalc 01 ot ni stnalp 6  stsisnoc
( stnalp fo rebmun mumixam 02 IR esohw ) V 

 morf gnignar 66.74   ot 21.55   erugiF( 1 ,)  
 sessalc yb dewollof 7  htiw 51  IR( stnalp V  =

21.55   ot 46.26  lamron a nI .)  eht noitubirtsid
 ro lauqe era sisotruk dna ssenweks fo eulav
 noitagitsevni tneserp nI .orez etamixorppa

( ssenweks fo eulav eht - 711.0  sisotruK dna )
(- 151.0  fo noitubirtsid lamron setacidni )

IR V ihT  . vorogomloK yb devorp rehtruf s -
S K( vonrim - a s’tI .)tset S   cirtemarap non

eno ,suounitnoc fo ytilauqe eht rof tset -
 taht noitubirtsid ytilibaborp lanoisnemid
 a htiw elpmas a erapmoc ot desu eb nac
 eht nI .noitubirtsid ytilibaborp ecnerefer

.0( eulav p eht sa noitagitsevni tneserp 537  )
nacifingis eht naht retaerg si  = ahpla level ec

 eht swollof elpmas eht setacidni taht ,50.0
 noitubirtsid lamron  elbaT( 2 .)   sihT

 fo tuo taht delaever sisylana noitubirtsid
 eseht 09   ylhgih era stnalp emos stnalp

IR redaorb a htiw lufesu V  emos elihw eulav
p a rof cificeps ylhgih era stnalp  ralucitra

.tnemlia  

 
2 elbaT : sretemaraP noitubirtsiD ycneuqerF  

sretemaraP noitubirtsiD lamroN   varogomioK - tseT vonrimS  
ssenwekS  sisotruK  P- eulaV  ahplA  

- 711.0  - 151.0  537.0  50.0  
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1 erugiF : seicnuqerF lactirorehT dna devresbO  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

ITAREMOLGGA V  RETSULC LAHCRAREIH E
SISYLANA  )CHA(  

 ro edividbus ot stpmetta sisylana retsulC
 otni stcejbo suoenegoreteh fo tes a noititrap
 ehT .spuorg suonegomoh ylevitaler
 poleved ot si sisylana retsulc fo evitcejbo
 a nihtiw stcejbo taht hcus gnipuorg bus

us ralucitrap  naht ekila erom era puorgb
 .puorgbus tnereffid a ni esoht
 sisylana retsulC lahcrareiH evitaremolggA
 eht htiw dohtem draW yb demrofrep saw
 lacihcrareiH .ecnatsid naedilcuE fo pleh
 tub ,elpmas retsulc ylno ton od gniretsulc

 sretsulc suoirav eht retsulc osla  erew taht
 .ssecorp gniretsulc eht ni reilrae demrof
 trats smhtirogla gniretsulc evitaremolggA
 a sa elbairav ro elpmas hcae gnitaert yb
 era sretsulc owt tsesolc ehT .1 fo retsulc
 tneserp roF .retsulc wen a mrof ot denioj

 noitagitsevni evitatitnauq   tes atad  rof  11
stnalp 09 dna smetsys ydob   dezilitu erew

( .)3 elbaT   depuorg CHA yduts tneserp nI
 eerht otni selbairav suoenegoreteh eht
 ssalc nihtiw dna sretsulc ro spuorg tnereffid

 delaever ecnairav )2 erugiF dna 4 elbaT(  
 ylno dessessop hguohtla eno retsulc taht

t  ecnairav ssalc nihtiw rieht tub metsys ow
 sa ti etangised )071( mumixam dehcaorppa
 rehto eht nO .puorg suoenegoreteh tsom
 htiw smetsys 8 stsisnoc 2 retsulc dnah

bus dna nikS .ecnairav ssalc nihtiw 70.95 -

 tnereffid tsom eht saw metsys suonatuc
ob rehto gnoma smetsys yd . 

 rof lufesu era noitacifissalc fo sepyt hcuS
itlum fo noitcudorp -  tnemetats siht dna breh

1002 gnirud taht gnidnif yb detroppus si -
 labreh rof demialc tnetap naidnI tsom 0102

itlum no dna sgurd - noitisopmoc breh  ]85[ . 
SISYLANA TNENOPMOC LAPICNIRP  ( )ACP  

 taht euqinhcet noitanidro na si ACP
 taht elbairav laciteroeht eht stcurtsnoc
 serauqs fo mus laudiser latot eht seziminim

 atad eht ot senil thgiarts gnittif retfa ] 95[  
 rotcaf yrotarolpxe sa nwonk osla si ACP

uqinhcet noitcuder atad a s’ti dna sisylana  se
 fo egnar ediw a tneserper ot dengised
 fo rebmun rellams a no setubirtta
 rehto lareves era erehT .snoisnemid
 sisylana rotcaf eht htiw detaicossa scitsitats

 hcihw fo tuo  si yticirehps fo tset s'tteltraB
 eht enimaxe ot desu s’tI .meht fo eno

aht sisehtopyh  era selbairav eht t
.noitalupop eht ni detalerrocnu  

 esaesid rof stnalp 09 eht fo sesu eht ACP roF
ortsag tnereffid 81 htiw detaler -  lanitsetni

sesaesid   erew deugolatac   metsys yranib ni
( 5 elbaT ) taht delaever sisylana nmuloC .  

erew stnalp 32 ,stnalp 09 gnoma   rof lufesu
,esaesid cificeps eno ylno   ekil lagenes aicacA  

 ,tnaregirfeR rof  sedionogylop munogilloC
 dna  suhtnarahtaC  ,citeme rof suesor

 sutnal sullurtiC   dna  atanigrame sunetyaM
 ,reziteppa sa  aitnupO ,iithhgiw arohpimmoC
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rotale   dna  latneM arutaD  taert rof  fo tnem
reclu ,  sullyhporcim suluvlovnoC  dna  airamuF
acidni  sa   ,evitaxal surocrohC   susserped  dna

sacruc ahportaJ  sa  itna - ciretnesyd  ,   sponihcE
 sutanihce  ,noitapitsnoc fo tnemtaert rof

 suhtnallyhP  dna suentarf  anivrec ogulloM  sa
 ,enydona  ,mudica ammetsocraS S. 

muenatnops   dna arefielo airroM  itna sa -
 .citinimleh  71 ,esaesid 2 rof esu stnalp 11

 61 ,esaesid tnereffid 3 rof lufesu stnalp
 stnalp dna 5 rof stnalp 41 ,sesaesid 4 rof   8

 6 rof stnalp sesaesid  elihw ,  sudniramaT
acidni  taler esaesid tnereffid 8 rof lufesu  de

ortsag htiw -  .esaesid lanitsetni .)5 elbaT(   
 tnalp ralucitrap a sisylana siht morf suhT
 ro ,redrosid ralucitrap a rof detceles eb nac
 rof detceles eb nac tnalp cificeps a
 suoirav fo noitanibmoc fo tnemtaert

sredrosid . 
 woR  esiw tsom taht delaever sisylana   eht fo

a sa lufesu era stnalp itn - ciretnesyd   ni ,)82(
aehrraid  itna sa ,)72( -  reclu dna citnimleh

 sa lufesu era stnalp xis ylno ,revewoh )52(
itna -  .gnitimov  saw sisylana ACP ehT

 nosraeP fo esu eht htiw demrofrep
o noitaterpretni ehT .tneiciffeoc noitalerroc  f

 rednu tuo deirrac saw elcric noitalerroc eht
 era selbairav owt nehw ,airetirc gniwollof
 ot esolc :era yeht fi neht ,retnec eht morf raf
 ylevitisop yltnacifingis era yeht ,rehto hcae
 era yeht fi ;)1 ot esolc r( detalerroc

talerroc ton era yeht ,lanogohtro  esolc r( de
 eht fo edis etisoppo no era yeht fi ;)0 ot
 ylevitagen yltnacifingis era yeht neht ,retnec

 ot esolc r( detalerroc -  senisoc derauqS .)1
 eht htiw elbairav eht knil ot desu erew
 eht retaerg eht dna sixa gnidnopserroc

eht retaerg eht ,enisoc derauqs   eht htiw knil
 sixa gnidnopserroc 3 erugiF(  4 dna .)  

 yticirehps fo tset s’tteltraB fo tluseR ehT
 ni nevig (T  elba 6).  ot slevel owt era erehT

 on si erehT :0H .1 tset siht terpretni
 0 morf tnereffid yltnacifingis noitalerroc

A :aH ,2 dna selbairav eht neewteb  tsael t
 eht neewteb snoitalerroc eht fo eno
 sA .0 morf tnereffid yltnacifingis si selbairav

p detupmoc eht -  eht naht retaerg si eulav

 tonnac eno ,50.0=ahpla level ecnacifingis
 eb nac ti ereH .0H sisehtopyh llun eht tcejer

tnacifingis era ereht eht taht dias  
 rieht dna selbairav neewteb snoitalerroc

 ni detneserp xirtam noitalerroc ( elbaT  7). 
 noitaler evitisop tnacifingis delaever xirtaM.

 neewteb itna ,enydona+ citeme -  +ctinimleh
 ,reziteppa itna+ aehrraid ,sitiloc +tnegirfer -

itna ,ciretnesyd - itna + ciretnesyd - ov  ,gnitim
itna -  + evitaxal ,evitanimrac + ciretnesyd

reziteppa  ,tneillome + noitapitsnoc ,
 ,sitiloc + aispepsyd ,ecnelutalf+ aispepsyd
 evitanimrac dna ecnelutalf + evitanimrac

+ .sitiloc   snoitanibmoc fo sepyt hcus suhT
itlum fo sisehtnys rof lufpleh eb yam -

grat  .noitalumrof labreh dete  
NOISULCNOC  

 irawiT [ 06  .]   cituepareht eht dessessa evah
 gnitsisnoc taht xeraiD weN fo tceffe  legeA

 surpyC ,mutanarg acinuP ,solamram
sadnutor   dna .acirtnesyditna anehrraloH  

 siht taht dedulcnoc yllacinilc evah yehT
italumrof labreh  taert ot laitnetop evah no

 ilA ylralimiS .emordnys lewob elbatirri eht
 ammayinalaP dna ]16[   eht detaulave evah

 xesaG fo seitreporp citenikocamrahp
 evah yehT .stelbat a detcudnoc  atem -

 fo seiduts lacinilc dehsilbup 71 fo sisylana
 taht detroper yehT .xesaG ht  labreh si

sezilamron noitalumrof   lanitsetni eht
itna ,citoiberp sah ti dna emit tisnart -

itna ,tnelutalf - itna ,reclu -  ,yrotammalfni
otapeh -  evah yehT .stceffe evitcetorp

 dedulcnoc ycaciffe taht   detubirtta xesaG fo
ortsag tnetop eht fo noitca citsigrenys yb -

ni  ekil sbreh lanitset  ,mutamlap mutinocA
 ,murgin repiP ailebmE dna  .sebir  

 oohaS ,]85[   fo snrettap eht dezylana evah
 dnuof yeht dna aidnI ni gnitnetap labreh

1002 gnirud taht -  tnetap naidnI 21 ,0102
 evitsegid rof dellif erew snoitacilppa

1 fo tuo dna sredrosid  erew stnetap 01 ,2
 hcus suhT .detnarg etacidni sdnert   eht

 rof egdelwonk lanoitidart eht fo ecnatropmi
oc levon a gniraperp ortsag rof noitisopm -

lanitsetni  .sredrosid
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 elbaT 3: ortsag neht rehto seiceps hcae yb detaert smetsys ydoB fo rebmuN - id lanitsetni sredros  
 

 seicepS tnalP  noitaripseR  noitcudorpeR  reveF  

 dna doolB
 citeiopotameH

nagrO  

 lartneC
 suovreN

metsyS  

otineG -
 yranirU

metsyS  
 yrotalucriC

metsyS  
 yrosneS

metsyS  

 enircodnE
 ,dnalG

 msilobateM
 dna

noitirtuN  

 dna nikS
buS -

 suounatuC
metsyS  

 ,latelekS
 elcsuM

dna  
 evitcennoC

seussiT  
   suoirotacerp surbA  2 3 1 0 1 1 0 0 0 4 3 
   mucidni nolitubA  1 3 2 0 2 1 0 1 0 1 2 
   lagenes aicacA  2 0 1 0 0 0 0 1 0 2 2 
   arepsa seihtnaryhcA  5 3 0 1 3 2 0 1 0 3 4 

 acisav adotahdA  5 0 0 0 1 0 0 0 0 1 2 
 solemram legeA  2 0 2 1 1 0 0 1 0 1 1 

 kcebbel aiziblA  0 0 0 0 2 0 0 2 0 5 2 
  arev eolA  1 2 1 1 1 1 0 2 1 2 6 
   susonips suhtnaramA  1 1 1 1 1 1 0 0 0 3 3 
   atalucinap cihpargordnA  1 1 2 1 1 0 0 0 1 0 1 
  anacixem enomegerA  4 0 2 0 0 0 0 3 0 4 3 

aloetcarb aihcolotsirA  at  0 1 1 0 0 0 0 0 0 2 2 
  susomecar sugarapsA  4 4 0 0 2 2 1 1 0 0 4 

 acidni athcaridazA  2 0 4 1 0 1 0 4 0 9 5 
 acaitpygea setinalaB  1 2 0 0 0 0 0 0 0 4 1 

 asuffid aivahreoB  1 1 3 1 2 2 1 2 0 0 4 
  atarres aillewsoB  5 0 0 0 0 1 0 0 0 2 5 
  nom aetuB amrepso  1 2 1 1 0 1 0 0 0 2 3 

 sedionogylop munogillaC  1 0 0 0 0 0 0 1 0 0 1 
  arecorp siportolaC  5 0 1 0 2 0 0 1 0 0 4 
  mubacacilah mumrepsoidraC  0 1 0 0 3 1 0 1 0 2 2 
   ailofitsugna aissaC  1 0 0 0 0 0 0 0 0 3 2 
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   alutsif aissaC  1 0 3 1 1 0 0 0 0 4 3 
  silatnedicco aissaC  0 1 1 0 0 1 0 0 0 4 0 
  suesor suhtnarahtaC  2 1 0 3 1 2 0 0 0 0 0 
  siralugnardauq sussiC  0 1 0 1 1 0 0 0 0 2 1 
  shtnycoloc sullurtiC  0 0 2 0 1 1 0 1 0 0 2 
  sutanal sullurtiC  0 1 0 0 1 1 0 0 0 0 1 
  asocsiv eomelC  0 0 1 0 0 1 1 1 1 0 2 

 sediomolhp murdnedorelC  0 0 1 0 0 1 1 0 0 1 2 
 sutusrih suluccoC  0 2 1 1 0 1 0 1 0 1 2 

 iithgiw arohpimmoC  4 0 0 4 0 1 0 0 1 3 3 
  sullyhporcim suluvlovnoC  0 0 0 0 1 0 0 0 0 0 1 

 susserped surohcroC  0 3 0 1 0 0 0 0 1 0 1 
sollac simucuC su  0 0 0 0 0 0 0 0 0 0 1 

  nolytcad nodonyC  1 0 0 0 0 2 0 3 0 2 3 
  sudnutor surepyC  0 1 0 0 0 1 0 1 0 1 2 
  latnem arutaD  3 1 1 0 0 0 2 1 0 4 5 
 sutanihce sponihcE  2 2 0 0 1 1 0 1 0 1 1 
   atpilcE etartsorp  3 1 1 1 1 0 0 0 1 3 2 

 silaniciffo acilbmE  2 0 0 3 0 1 1 1 0 0 5 
  ailoficudac aibrohpuE  2 1 1 1 1 0 0 0 0 3 2 
 atrih aibrohpuE  3 1 0 0 0 0 0 0 0 3 1 
   sedionisla suluvovE  2 2 1 0 1 0 0 0 0 2 2 
  acidni ainogaF  1 0 1 1 0 0 0 0 0 2 0 
   asoigiler suciF  2 1 1 2 0 0 1 0 0 2 0 
    acidni airamuF  0 0 2 1 0 1 0 1 1 1 0 
  arbalg azihrrycylG  3 0 0 1 0 1 0 0 1 3 1 
 asor sucsibiH -  sisnenis  1 5 1 0 0 1 2 0 0 2 4 
   acirtnesyditna anihrraloH  4 1 0 0 1 0 0 0 1 1 1 
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  sacruc ahportaJ  0 0 0 2 0 0 0 0 0 4 5 
    sisnetroh anarojaM  3 0 0 1 0 1 0 0 0 0 3 

   atanigrame sunetyaM  0 0 1 3 0 0 0 0 1 0 2 
    acidup asomiM  1 0 0 0 0 1 0 0 0 2 0 
    anaivrec ogulloM  0 0 0 2 0 0 0 0 0 1 1 
    arefielo agniroM  1 1 0 1 3 1 1 0 1 0 6 
    sneirurp anucuM  0 1 0 0 2 1 1 0 0 1 2 
    iigineok ayarruM  0 0 0 1 2 1 0 1 0 2 0 
   mutcnas mumicO  5 0 2 0 3 1 0 2 0 2 3 
    roitale aitnupO  1 1 0 0 0 0 0 1 0 0 1 
   xerum muiladeP  0 4 0 0 1 2 0 0 0 0 0 
    alamrah munageP  1 1 1 0 2 0 0 0 0 2 2 
   ) aimead airalugreP  2 2 0 0 0 0 0 0 0 1 1 
    sunretarf suhtnallyhP  0 0 3 0 0 2 0 0 0 3 2 
    atavo ogatnalP  0 2 0 0 0 0 0 0 0 0 1 
   agenes alegyloP  3 0 0 0 0 0 0 0 0 0 0 
    airarenic siposorP  0 1 0 0 1 0 0 0 0 0 2 
   mutanarg acinuP  4 1 0 0 0 0 0 0 0 0 2 
    sinummoc suniciR  0 1 0 1 1 0 0 2 1 4 1 
  muenatnops muaragccaS  2 1 0 0 1 1 0 0 0 1 3 
    acisrep arodavlas  0 0 0 0 0 0 0 0 0 0 1 
   mudica ammetsocraS  2 1 1 1 1 1 0 0 0 1 1 
    ailofidroc adiS  2 1 1 0 0 1 0 0 2 6 3 
   murgin munalos  4 0 0 1 1 1 0 0 1 1 3 
   esnettarus munalos  1 2 1 1 0 0 3 2 0 2 0 
  dni suhtnareahpS  suci  1 0 3 0 0 0 0 1 0 0 3 
   acidni sudniramaT  2 0 0 0 0 2 0 0 1 2 3 
   aeruprup aisorhpeT  0 0 1 1 1 1 0 1 1 0 3 
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   ailofidroc aropsoniT  0 0 1 0 1 2 0 1 1 1 1 
   murtsacalutrop amehtnaiT  0 2 0 0 0 3 0 0 0 0 4 
   sirtserret silubirT  1 0 2 1 0 0 0 0 0 1 6 
   mucearg muneof allenogirT  3 0 0 0 0 0 0 0 0 1 1 
  acidni arohpolyT  3 0 0 0 0 0 1 0 0 4 4 
   acidni aenigrU  1 0 2 1 0 1 0 2 0 5 1 
   aerenic ainonreV  2 0 2 0 2 1 0 0 1 1 6 
   odnugen xetiV  3 1 1 1 3 1 0 0 0 1 3 
   sedionaziz aireviteV  4 1 1 1 0 0 0 0 0 0 3 
   arefimos ainahtiW  0 0 0 0 0 0 0 3 0 0 0 
   anaitiruam suhpiziZ  1 0 1 1 1 1 1 0 0 1 2 
  muenatnops muaragccaS  0 1 1 2 1 1 0 0 0 0 2 
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4 elbaT  :  )esiw muoloC( sisylanA retsulC lacihcrareiH evitaremolggA fo stluseR  
 

ssalC  1 2 3 
cejbO st  2 8 1 

sthgiew fo muS  2 8 1 
nihtiW -  ssalc

ecnairav  005.071  170.95  000.0  
 ecnatsid muminiM

diortnec ot  332.9  816.5  000.0  
 ecnatsid egarevA

diortnec ot  332.9  380.7  000.0  
 ecnatsid mumixaM

diortnec ot  332.9  305.9  000.0  

  noitaripseR  noitcudorpeR  
 dna nikS buS -

metsyS suounatuC  

  

 elcsuM ,latelekS
 evitcennoC dna

seussiT  reveF    

    
 citeiopotameH dna doolB

nagrO    
    metsyS suovreN lartneC    
    otineG - metsyS yranirU    
    metsyS yrotalucriC    
    metsyS yrosneS    

    
 ,dnalG enircodnE

tuN dna msilobateM noitir    
 

sisylana retsulc eht fo noitavresbo lartnec eht era hcihw ,metsys eht stneserper srettel dloB  
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ortsag suoirav rof lufesu seicepS :5 elbaT - detaert sredrosid lanitsetni  

  eman seicepS  citemE  evitagruP  
itnA -

ctinimleh  neclumeD t reclU  tnaregirfeR  aehrraiD  
itnA -

cirtnesyd  enydonA  evitaxaL  noitapitsnoC  aipsepsyD  reziteppA  evitanimraC  ecnelutalF  seitiloC  
tnA -

gnitimov  tneillomE  

1 
 surbA

suoirotacerp  1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 mucidni nolitubA  0 0 1 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 

3 lagenes aicacA  0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

4 
 seihtnaryhcA

arepsa  0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0 0 0 

5 acisav adotahdA  0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 

6 solemram legeA  0 0 0 0 1 0 1 1 0 1 1 0 0 0 0 0 0 1 

7 kcebbel aiziblA  0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

8 arev eolA  0 1 1 0 1 0 0 0 1 0 1 0 0 1 0 0 0 0 

9 
 suhtnaramA

susonips  0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 

01  
 cihpargordnA

atalucinap  0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 

11  
 enomegerA

anacixem  0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 

21  
 aihcolotsirA

ataloetcarb  0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 

31  
 sugarapsA

susomecar  0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 1 

41  
 athcaridazA

acidni  0 1 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 

51  
 setinalaB
acaitpygea  0 1 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 

61  reoB asuffid aivah  0 0 1 0 0 1 0 0 1 1 0 0 0 0 0 1 0 0 

71  atarres aillewsoB  0 0 0 0 1 0 1 1 0 0 0 1 1 0 0 0 0 0 

81  
 aetuB

amrepsonom  0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 

91  
 munogillaC
sedionogylop  1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

02  
 siportolaC

arecorp  1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 

12  
 mumrepsoidraC

mubacacilah  1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

22  
 aissaC

ailofitsugna  0 1 1 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 

32  alutsif aissaC  0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 

42  
 aissaC

silatnedicco  0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 

52  
 suhtnarahtaC

suesor  1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

62  
 sussiC

siralugnardauq  0 0 1 0 0 1 0 0 0 0 0 1 0 1 1 1 0 0 

72  
 sullurtiC
shtnycoloc  0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 

82  sutanal sullurtiC  0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

92  asocsiv eomelC  0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 1 0 0 
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03  
 murdnedorelC

sediomolhp  0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 1 0 0 

13  sutusrih suluccoC  0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 

23  
 arohpimmoC

iithgiw  0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

33  
 suluvlovnoC

im sullyhporc  0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

43  
 surohcroC

susserped  0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

53  susollac simucuC  0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

63  nolytcad nodonyC  0 0 1 1 0 0 1 0 0 0 0 1 0 1 0 0 1 0 

73  sudnutor surepyC  0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 

83  latnem arutaD  0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

93  
 sponihcE

sutanihce  0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

04  etartsorp atpilcE  1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

14  
 acilbmE
silaniciffo  0 0 0 0 0 0 1 1 0 1 0 0 1 0 0 0 0 0 

24  
 aibrohpuE

ailoficudac  0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 

34  atrih aibrohpuE  0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

44  
 suluvovE
sedionisla  0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 

54  acidni ainogaF  0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 

64  asoigiler suciF  0 1 0 0 1 0 1 0 1 1 0 0 0 0 0 0 0 0 

74  acidni airamuF  0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

84  
 azihrrycylG

arbalg  0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

94  
asor sucsibiH -

sisnenis  0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

05  
 anihrraloH

acirtnesyditna  0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 

15  sacruc ahportaJ  0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

25  
 anarojaM

sisnetroh  0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

35  
 sunetyaM
atanigrame  0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

45  acidup asomiM  0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 0 0 

55  gulloM anaivrec o  0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

65  arefielo agniroM  0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

75  sneirurp anucuM  0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

85  iigineok ayarruM  0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 

95  mutcnas mumicO  0 0 1 0 1 0 0 1 0 0 1 0 0 0 0 0 1 0 

06  roitale aitnupO  0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

16  xerum muiladeP  0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 

26  alamrah munageP  1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
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36  
 airalugreP

) aimead  0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 

46  
htnallyhP  su
sunretarf  0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

56  atavo ogatnalP  0 0 0 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 

66  agenes alegyloP  0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

76  
 siposorP

airarenic  0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

86  mutanarg acinuP  0 0 0 1 0 0 1 1 1 0 0 1 0 0 0 1 0 0 

96  sinummoc suniciR  0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 

07  
 muaragccaS

muenatnops  0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

17  acisrep arodavlas  0 1 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 0 

27  
 ammetsocraS

mudica  0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

37  ailofidroc adiS  0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 

47  murgin munalos  0 0 0 0 1 0 0 1 0 1 0 1 1 0 0 0 0 0 

57  
 munalos
esnettarus  0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 

67  
 suhtnareahpS

sucidni  0 0 1 0 0 0 0 1 0 0 1 1 0 0 0 1 0 0 

77  
 sudniramaT

acidni  0 1 0 0 0 0 1 1 0 1 0 1 1 1 1 0 0 0 

87  
 aisorhpeT

aeruprup  0 0 1 0 0 0 1 1 1 0 0 1 0 0 1 0 0 0 

97  
 aropsoniT

ailofidroc  1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

08  
 amehtnaiT

murtsacalutrop  0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 1 

18  sirtserret silubirT  0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 

28  
 muneof allenogirT

mucearg  0 0 1 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 

38  acidni arohpolyT  1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

48  acidni aenigrU  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

58  aerenic ainonreV  0 0 1 0 0 0 1 0 1 0 0 1 1 0 0 0 1 0 

68  odnugen xetiV  0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 

78  
 aireviteV
sedionaziz  0 1 0 0 1 0 0 0 0 0 0 1 0 1 0 1 0 0 

88  arefimos ainahtiW  0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 

98  
 suhpiziZ

anaitiruam  1 0 0 0 1 0 1 1 0 0 0 0 1 0 0 0 0 0 

09  
 muaragccaS

enatnops mu  0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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6 elbaT : yticirehps fo tset s’tteltraB fo stluseR  
 

ihC - )eulav devresbO( erauqs  911.902  
ihC - )eulav lacitirC( erauqs  568.281  

FD  351  
p- eulav  200.0  

ahplA  50.0  
 

elbaT  7: selbairav neewteb xirtaM noitalerroC  
raV selbai  1 2 3 4 5 6 7 8 9 01  11  21  31  41  51  61  71  81  

1 citemE                                      

2 evitagruP  00.0                                    

itnA - 3 tinimleh  - 41.0  91.0                                  

4 tneclumeD  - 41.0  - 02.0  - 01.0                                

5 reclU  - 41.0  00.0  - 11.0  50.0                              

6 tnaregirfeR  - 31.0  00.0  01.0  - 30.0  20.0                            

7 aehrraiD  00.0  - 51.0  30.0  30.0  - 30.0  - 80.0                          

itnA - 8 cirtnesyd  70.0  - 01.0  - 40.0  - 50.0  70.0  41.0  42.0                        

9 enydonA  - 81.0  42.0  21.0  - 11.0  - 21.0  90.0  40.0  20.0                      

01 evitaxaL  - 70.0  - 90.0  - 61.0  - 10.0  - 30.0  - 70.0  02.0  60.0  60.0                    

11 noitapitsnoC  - 31.0  90.0  01.0  - 41.0  01.0  - 31.0  - 80.0  - 10.0  90.0  11.0                  

21 aipsepsyD  - 21.0  40.0  11.0  - 70.0  - 10.0  - 21.0  41.0  81.0  71.0  70.0  - 40.0                

31 reziteppA  30.0  00.0  
-

12.0  - 90.0  - 80.0  - 61.0  61.0  90.0  - 70.0  62.0  - 60.0  61.0              

41 evitanimraC  - 51.0  71.0  41.0  10.0  10.0  40.0  50.0  
-

.0 22  20.0  - 21.0  40.0  81.0  - 30.0            

51 ecnelutalF  - 31.0  - 20.0  70.0  - 51.0  - 80.0  - 20.0  31.0  - 30.0  70.0  90.0  - 20.0  43.0  - 80.0  04.0          

61 seitiloC  00.0  - 70.0  21.0  - 20.0  21.0  53.0  - 60.0  - 60.0  20.0  - 60.0  00.0  42.0  - 51.0  72.0  01.0        

tnA - 1 gnitimov 7 - 90.0  - 31.0  31.0  30.0  - 70.0  - 90.0  12.0  10.0  - 20.0  - 21.0  50.0  61.0  00.0  10.0  - 01.0  - 90.0      

81 tneillomE  - 31.0  90.0  81.0  70.0  20.0  01.0  00.0  70.0  - 90.0  - 70.0  12.0  - 21.0  - 61.0  - 51.0  - 31.0  - 21.0  - 90.0  00.0  
ingis a htiw 0 morf tnereffid era dlob ni seulaV 50.0=ahpla level ecnacif  
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2 erugiF : smetsys ydob suoirav fo sisylanA retsulC lacihcrareiH evitaremolggA  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 erugiF :  htiw detaler sredrosid suoirav fo )ACP( sisylanA tnenopmoC lapicnirP  
    ortsaG -   metsys lanitsetni  
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4 erugiF : ortsaG rof seiceps hcae fo tolpoib ACP - sredrosid lanitsetni  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  elbaT ot ecnednopserroc era srebmun laciremun = 5 
 

SECENREFER  
.1   notgniklaW ,YC kcocoP ,PD enotslruH ,CS gnoK

 nodnilAcM ,GM elbmarB ,RN nosrahuqraF ,AL
dnaS ,EM  .SD sre fles fo ecnedicnI ehT -

 evitanretla dna yratnemelpmoc laro debircserp
 lanitsetniortsag htiw stneitap yb esu enicidem

 .sesaesid ,.loretneortsaG .nilC .J    ;5002 :93 831 -
.14  

.2   .E tsnrE  nI enicideM yratnemelpmoC
 ?daF A nahT eroM :ygoloretneortsaG  .nilC .J

G  ,.loretneortsa   ;3002   :63 354 - .454  
.3    .FD ybriK ,MK ramoC  nI seidemeR labreH

 .ygoloretneortsaG ,.loretneortsaG .nilC .J   ;5002
:93 754 - .864  

.4   evitanretla dna yratnemelpmoC .K hcsilliT
 lanitsetniortsag lanoitcnuf rof enicidem

.tuG .sredrosid   395 ;6002 - 695 .  
.5  uoH  labreH fo noitaulavE .KP eejrehkuM .Pnothg

 ,ytilauQ dna evitcepserP ,stcudorP lanicideM
 ,sserP lacituecamrahP .ycaciffE dna ytefaS

.915 ;9002 .niatirB  
.6   lanoitcnuf rof senicidem labreH .SV oaR

 rof sdohtem yduts :sredrosid lanitsetniortsag

dna ytefas ,ytilauq   ,.P ,nothguoH nI .ycaciffe
 labreH fo noitaulavE ,).sde( .K.P ,eejrehjuM
 ,ytilauQ dna evitcepserP ,stcudorP lanicideM
 ,sserP lacituecamrahP   .ycaciffE dna ytefaS

701 ;9002 .niatirB - .811  
.7   rof senicidem labreH .XY muiL .M gnaY .PJ uiL

 elbatirri fo tnemtaert  .emordnys lewob
1 :52 ;6002 ,weiveR metsyS esabataD enarbcoC -

01  
.8   .S jareS .M namhaR .R nahaJ .M mhallutamhaR

 .KA dazA .R.A yruhdwohC .Z nutahK .D nirsaN
 fo yevrus A .IF nahaJ .R mugeB .A nutahK
 lanicidem klof yb desu stnalp lanicidem

taert rof srenoititcarp  lanitsetniortsag fo tnem
 ruof fo saera detceles ylmodnar ni sredrosid

 .hsedalgnaB fo stcirtsid  dna larutaN ni secnavdA
931 :)2(4 ;0102 ,secneicS deilppA - .741  

.9   .S lawilaP .J ideviwD .G hgnS .S niaJ .S amrahS
 evitanimraC dna dicatnA fo noitaulavE

o seitreporP  f  sutanaL sullurtiC  detalumis rednu
  .snoitidnoc .aciniS .aicamrahP .reD   3 ;2102

02:)1( - .32  
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.01   tresed fo yevrus lacnitobonhtE .SG tawahkehS
 fo ytisrevinU( ,sisehT DhP .nathsajaR fo aera

.6891 .)aidnI ,ruphdoJ  
.11   .DB usaB .RK rekitriK stnalP lanicideM naidnI  ,

I( - .VI  .4791 .)aidnI ,ihleD weN  
.21   .K S eejrahcattahB ,tnalP lanicideM fo koobdnaH  

.1002 .)aidnI ,rupiaJ ,rehsilbuP retnioP(  
.31   .EJ nommiS .EL rekarC  dna seicepS ,sbreH

 ,ynatoB ni secnavdA tneceR ,tnalP lanicideM
,ygolocamrahP dna erutlucitroH   ihleD weN(

srehsilbuP  .2002 .)srotubirtsiD dna  
.41   .I nardnahcalaB .V V najaraviS  sgurD cidevruyA

secruoS tnalP riehT dna  HBI dna drofxO( ,
.2002 .)ihleD weN ,.dtL .tvP .oC gnihsilbuP  

.51   .KA ramuK  .SS amrahS .D tihoruP .N itapajarP  A
,stnalP lanicideM fo kooB dnaH   ,soiborgA(

)aidnI  . .3002  
.61   fo seiduts lacinatobonhtE .A ramuK .A aitoK

imes morf detcelloc stnalp lanicidem emos -  dira
 ,.K.A ,ruhtaM :nI ,nahtsajaR fo sdnaletsaw
 .A ,amrahS ,.D.G ,ihcgaB ,.S ,artaP .D.D ,ideviwD
 tsriF fo sgnideecorP  ,).sde( .S.P.S ,ajunahK dna

etnI    lanoitaN  dna lanicideM no teeM evitcar
911 ;3002 .stnalp citamorA -  .521  

.71   ,nahtsajaR ni seiduts lacinatobonhtE .VK erolliB
aidnI -  :nI .etadpU na  ni ssergorP tneceR

 dna yrtsimehcotyhP tnalP lanicideM
 yb detide ,ygolocamrahP  & livoG NJ ,redneruS S

P muidatS( ,hgniS KV .2002 .)ASU ,sser  
.81   .P inamavaleS .SV apeeD .S atehcuS .PS ramuK

 detceles emos ni ytivitca tnadixoitnA .S ahtaL
 ;8002 .hcetoiB .J nacirfA ,stnalp lanicidem naidnI

6281 :)21( 7 - .8281  
.91   citsirolf A .A niaJ .LB yrahduohC .SS awetaK

stnalp lanicidemonhte fo yevrus   eht ni gnirrucco
 .locamrahponhtE .J  .nahtsajaR fo aera labirt

14 :)1( 29 ;4002 - .64  
.02   .P niaraN .F neevraP .S ramuK  stnalP lanicideM

enoZ dirA naidnI eht ni  ,ruphdoJ ,IRZAC(   ,
.46 ;a5002 .)aidnI  

.12   lacinatobonhtE .U ialliP  .M hgniS .K yrahdohC
ajaR fo yevrus nahts -  :)2(1 ;8002 ,BJEA etadpu na

83 - .54  
.22   lacinatobonhtE .K .A ,ramuK dna .H ,amrahS

 :)aidnI( nahtsajaR fo stnalp lanicidem no seiduts
,.RPMJ ,weiver a  ;1102  7011:4 - .2111  

.32   .MB roopaK .KC latA  noitavitluC  noitazilitU dna
tnalP lanicideM fo , hcraeseR lanoigeR(  

.)aidnI ,iwaT ummaJ ,)RISC( yrotarobaL   ;9891
.948  

.42   etpohD  .VM elbohD .RM enahbohS .SV egduH
 stnalp porc citamora dna lanicidem elbatiuS .MA
 ,).de( .M.A ,etpohD nI ,gnimraf dnalyrd rof
 cifitneicS( .gnimraf dnalyrd rof ygolonhetorgA

395 ;2002 .)rehsilbuP - 16  .2  

.52   fo noitagaporp evitategeV .E yksveituP .M vijaR
 nI .noiger naenarretideM eht fo stnalp citamora

 ,).sde( .E.J ,snommiS ,.E.L ,rekarC  seicepS ,sbreH
 ,ynatoB ni secnavdA tneceR .tnalP lanicideM dna

,ygolocamrahP dna erutlucitroH   srehsilbuP SBC(
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 elbat ycnegnitnoc gnisu arolf lanicidem rauhS
 ;8002 .locamrahponhtE J ,sesylana  laimonib dna

( 611 224 :)3 - .034  
.74   .M itnoeL  .EM sonlletsaC .S sarbaC .SC elrekceW
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.673  

.15    .KP raK .RN nayuhB .P J ytnahoM .R  adnahC
 tsniaga desu stnalp lanicideM .KL htaN
 eht yb sredrosid tcart lanitsetniortsag
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