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tcartsbA —  erawtfos cirtemonoce fo stcapmi eht ,repap siht nI

 si hcihw ,desu si ledom wen A .deiduts era tekram kcots no
HCRAGE eht no desab -  eht ,)1991( nosleN ni ytilitalov epyt

non - edniZ dna uhZ ni DPEASS fo rorre lamroN -  )9002(hslaW
3 eht dna -  rotcaf  fo ataD .)3991( hcnerF dna amaF fo ledom

amaF -  dna smoO gniwolloF .desu era soiloftrop 52 hcnerF
 kaerb eht sa 5891 dna 0791 ,5691 tceles ew ,)6002(kinrooD

bus 6 otni atad edivid dna stniop -  desu si RL dna ELM .selpmas
etemarap tset dna ledom siht etamitse ot  ,snoitcirtser r

.tset SK yb dekcehc era slaudiser ehT .ylevitcepser  
 dna rotcaf eziS eht ,rotcaf tekraM eht wohs stluser laciripmE

kooB eht - ot -  dna 0791 ,5691 gnoma evila era rotcaf tekram
 stluser detamitse eht dnA .erawtfos cirtemonoce fo evaw 5891

 5891 fo  esoht htiw derapmoc era erawtfos cirtemonoce fo evaw
 hcihw ,snoitareneg erawtfos cirtemonoce 0791 dna 5691 fo
 no evah stneve esoht ecnereffid dna ytiralimis eht htob swohs

.tekram kcots eht  
 

smreT xednI — amaF ,erawtfoS cirtemonocE - 3 hcnerF -  rotcaf
atS ,ledoM HCRAGE ,DPEA dradnatS dezidn  

 

.I  NOITCUDORTNI  
 yllausu era stekram kcots ro scimonoce fo shtworG
 eht ni nrob hguohtlA .serawtfos retupmoc gnisu detaluclac
 ,s0591 ylrae eht gnirud stsimonoce yb tsrif desu dna s0491

sloot hcraeser cimonoce emoceb serawtfos eseht   gnirud ylno
 cirtemonoce fo tsil a roF .)]1[ nielK ees( s0691 eht

 .I elbaT ot refer nac eno ,serawtfos  
 scirtemonoce rof serawtfos gnitsixe seulav ]3[]2[ orfneR
 ]4[ kinrooD dna smoO .yrammus deliated a sedivorp dna

yrotsih eht ni sevaw 3 gniwollof tuo dnif   cirtemonoce fo
 nac stcudorp wen fo evaw ts1 eht ,s0691 eht nI :serawtfos
 eht nI .NARTROF fo ytilibaliava eht htiw detcennoc eb
 fo ecnaraeppa eht htiw sdnopserroc evaw dn2 eht ,s0791
 si evaw dr3 eht ,s0891 eht nI .secafretni lanimret retupmoc

tiw detcennoc orcim tsrif eht fo tnempoleved eht h -
MBI dna sretupmoc -  .sCP  

 eht seiduts repap siht ,sehcraeser suoiverp gniwolloF
 .tekram laicnanif no serawtfos cirtemonoce fo stcapmi
 ew ,sehcaorppa yduts tneve lanoitidart eht gnisu fo daetsnI

                                                           
  deviecer tpircsunaM  62 ceD 4102 ,  .  
  ,gnahZ gnaixuY  ,citsitatS fo tnemtrapeD ,tneduts etaudargrednu

anihC .R.P ,nijnaiT ,ytisrevinU iaknaN ,loohcS citamehtaM  
 ,iL gniluiL   ,scirtemonocE dna scitsitatS fo etutitsnI  ,rosseforP .tssA

,nijnaiT ,ytisrevinU iaknaN ,loohcS scimonocE  anihC .R.P  

ht no desab ledom wen a esu 3 e - amaF fo ledom rotcaf -
HCRAGE eht ,]5[ hcnerF - ]6[ nosleN fo ytilitalov epyt  

 
:I ELBAT  

ERAWTFOS CIRTEMONOCE FO YROTSIH  
 erawtfoS  raeY  repoleveD  

PMDB  5691  snoituloS lacitsitatS  

SAS  6691  etutitsnI SAS  

SSPS  8691  MBI  

OBOTUA
X 

9691  syS gnitsaceroF citamotuA .cnI smet  

batiniM  2791  .cnI batiniM  

PEDMIL  4791  .cnI erawtfoS cirtemonocE  

PMJ  0891  etutitsnI SAS  

BALTAM  4891  skroWhtaM  

SSUAG  5891  smetsys hcetpA  

atatS  5891  proCatatS  

sulPS  8891  .cnI lufthgisnI  

SWEIVE  4991  SHI  

R 5991  noitadnuoF R  
non eht dna - amroN edniZ dna uhZ ni DPEASS fo rorre l -

]8[ gnaY yb desoporp tsrif si ledom wen sihT .]7[ hslaW 1  .
 sah ti taht si ledom wen siht esoohc ew yhw nosaer ehT

ni retteb - 3 eht ni taht neht tif elpmas -  amaF fo ledom rotcaf
craeser erom roF .)]8[ gnaY ees( ]5[ hcnerF dna  tuoba seh

2 elbaT ot refer nac eno ,seidutS tnevE 2. 
 .detset era sesehtopyh owt gniwollof ,repap siht nI  

   a sah erawtfos cirtemonoce fo ecneirepxe eht seoD
 tekram kcots SU eht htiw ecnaveler tnacifingis

?nruter  

                                                           
1  no sisirc lio fo stcapmi eht yduts ot ygolodohtem siht sesu )4102(naiB

.tekram kcots eht  
2  niahc tneve eht ecudortni ]9[ lloR dna nesneJ ,rehsiF ,amaF ,9691 nI

owt a si yduts tneve lanoitidart ehT .ygolodohtem -  )1 :erudecorp pets
edom etamitse erp htiw sretemarap l -  lamronba etaluclac )2 ;atad tneve

t evitcepser rieht dna snruter -  ees( ”wodniw tneve“ eht rof scitsitats
tneve siht ylppa ]11[ oV dna aniB .)]01[ htaifaraK -  eht erolpxe ot yduts

.te gnahZ .tuptuo no snoisiced CEPO fo secneulfni elbissop  na esu ]21[ .la
DME -  lio edurc no stneve fo stcapmi eht etamitse ot sisylana tneve desab

 .ytilitalov ecirp  

 tekraM kcotS SU no serawtfoS cirtemonocE fo stceffE  
 

iL gniluiL ,gnahZ gnaixuY  

 



 
 tekraM kcotS SU no serawtfoS cirtemonocE fo stceffE  
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 amaF ni srotcaf 3 eht erA - la llits ]5[ hcnerF  evi
erp gnirud - tsop ro -  cirtemonoce fo sevaw

 ?stcudorp  
  neewteb secnereffid tnacifingis yna dnif ew naC

 ?serawtfos cirtemonoce fo sevaw 3 eseht  
 tekram kcots SU eht morf atad ,snoitseuq eseht rewsna oT

6291( -  6 otni atad eht edivid eW .dezylana era )4102
s  :selpma  

erp -  dna )5691 rebotcO ot 6291 morf( 1 elpmaS sa 5691
tsop - erp ,)4102 ot 5691 rebmevoN morf( 2 elpmaS sa 5691 -

tsop dna )0791 rebotcO ot 6291 morf( 3 elpmaS sa 0791 -
erp ,)4102 ot 0791 rebmevoN morf( 4 elpmaS sa 0791 -  5891

ot 6291 morf( 5 elpmaS sa  tsop dna )5891 rebotcO -  sa 5891
 eseht ezylana eW )4102 ot 5891 rebmevoN morf( .6 elpmaS
 tset oitaR doohilekiL .margorp BALTAM htiw selpmas 6

vorogomloK .snoitcirtser retemarap gnitset rof desu si )RL( -
.scitsongaid ledom rof desu si )SK( tset vonrimS  

iripmE  eziS eht dna rotcaf tekraM eht wohs stluser lac
kooB eht tub evila era rotcaf - ot -  evila ton si rotcaf tekram

 cirtemonoce fo sevaw 5891 dna 0791,5691 retfa dna erofeb
 dleiy sevaw 5891 dna 0791 ,5691 fo yduts ehT .erawtfos

iruD .snoisulcnoc ralimis ylbakramer  retfa doirep eht gn

 rellams evah soiloftrop 52 eht fo tsom ,noitareneg hcae �  

, �    dna �   eht ot evitisnes ssel emoceb yeht gnitacidni ,
.tekram  

 repap sihT  eht stset 2 noitceS .swollof sa dezinagro si
 tekram kcots eht dna tcudorp cirtemonoce fo noitalerroc
 si 4 noitceS .ygolodohtem dna ledom eht si 3 noitceS .nruter
 eht nI .noisulcnoc eht si 5 noitceS .stluser laciripme eht

sisylana noitalumis eht si xidneppa  FF eht fo - HCRAGE -

.tekram kcots eht no ledom DPEASS  

II elbaT  
amaF dna serawtfoS cirtemonocE eht tuoba sehcraeseR - 3 hcnerF - ledoM rotcaf  

rohtuA  
)raeY(  

hcraeseR  
esopruP  

ledoM  noitamitsE  
dohteM  

retupmoC  
mhtiroglA  

ataD  

yrtnuoC  selbairaV  ycneuqerF  

serawtfoS cirtemonocE tuoba sehcraeseR dna ydutS tnevE :A lenaP  

)9691( amaF   ledoM
 laciripmE

sisylanA  

3 FF - rotcaf  SLO  - ASU  LD,PR  9591:7291M  
 

orfneR  
)4002(  

erutaretiL  
weiveR  

- - - - - 5691Y - 4002  

smoO  
)6002(  

aretiL erut  
weiveR  

- - - - - 5691Y - 4002  

amaF rof snoisnetxE :B lenaP - 3 hcnerF - ledom rotcaf  

trahraC  
)7991(  

 ledoM
nosirapmoC  

 ,FF ,MPAC
4 trahraC - rotcaf  

SLO  - ASU  MH,BMS,PR,RE
mutnemoM,L  

1:2691M -
 21:3991  

irohgrahC  
)7002(  

ksiR tluafeD   tluafeD htiw FF
rotcaf  

MMG  - A ailartsu  MH,BMS,PR,RE
FED,L  

6991M -
 21:4002  

eH  
)8002(  

 ledoM
nosirapmoC  

 etatS htiw FF
hctiwS  

SLO  - anihC  MH,BMS,PR,RE
hctiwS etatS,L  

6:5991M -
 21:5002  

gnaW  
)2102(  

 ledoM
noisnetxE  

 EP htiw FF
rotcaF  

SLO  SWEIVE  anihC  MH,BMS,PR,RE
rotcaF EP,L  

7:4002M -
 6:1102  

 uY  
)2102(  

 fo ecirP dlroW
ytilibaniatsuS  

 htiw FF
 ytilibaniatsuS

rotcaF  

MMG  - labolG  MH,BMS,PR,RE
SUS,L  

9991M -  7002  
 

gnaY  
)3102(  

 ledoM
noisnetxE  

FF - HCRAGE -
DPEASS  

ELM  BALTAM  ASU  MH,BMS,PR,RE
L 

6291M -  1102  

“ :etoN - repap eht ni elbaliava ton si noitamrofni snaem ”  
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.II  R SISYLANA ECNAVELE  
  dna dna erawtfos cirtemonoce ynam stsil ]3[ orfneR

 eerht  fo noitinifed eht sevig ]4[ kinrooD dna smoO
 ew ,revewoH .erawtfos cirtemonoce fo sevaw tnatropmi

fos eht fo atad ciremun deen  eht tcudnoc ot ytiralupop erawt
 gniliaverp ehT .tekram kcots eht no sisylana ecnaveler
 eht morf deparcs era erawtfos cirtemonoce fo ytiralupop
 ehT .I elbaT ni detsil stcudorp eht rof stih ralohcS elgooG

1 ot 5691 morf( atad ehT .I .giF ni nwohs era stluser  )099
 snruter launna SU .egral sa dlrow eht tcelfer ylegral dluoc  
ytiralupop erawtfos cirtemonoce fo atad ylraeY :I .giF  

 .esabatad nretS UYN morf dedaolnwod era tekram kcots no  
 p ehT - tcudorp s'nosraeP eht fo eulav -  tnemom

alupop eht taht swohs noitalerroc  cirtemonoce fo ytir
 eht htiw noitalerroc tnacifingis tcerid a evah ton od erawtfos
 erawtfos cirtemonoce fo eulav gol eht tub ,nruter tekram
 swohs hcihw ,nruter tekram eht htiw detalerroc si ytiralupop

isop a sah erawtfos cirtemonoce fo tnempoleved eht taht  evit
 eht ot yltsom etubirtnoc hcihw nruter tekram eht no tcapmi

.ytilitalov s'tekram  

.III  M YGOLODOHTEM DNA LEDO  

.A  ledoM  
3 eht no desaB -  eht ,]5[ hcnerF dna amaF ni ledom rotcaf

HCRAGE - non eht dna ]6[ nosleN ni ytilitalov epyt -  lamroN
dniZ dna uhZ ni DPEASS fo rorre e- 3 wen a ,]7[ hslaW -

 siht ,yticilpmis roF .]8[ gnaY yb desoporp si ledom rotcaf
FF sa detoned si ledom - DPEASS -  htam ehT .)s,r(HCRAGE

:era ledom wen siht fo salumrof  
Rt
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 ,ereH Rt  , R tf   dna R tm   rof nruter fo setar eht era
ksir eht ,oiloftrop kcots -  eht fo etar nruter eht dna etar eerf

ser ,)t emit ta( tekram  .ylevitcep BMS t   llams rof sdnats
 tekram ,e.i( ezis gib sunim )noitazilatipac tekram ,e.i( ezis

 dna )noitazilatipac LMH t  kooB hgih rof sdnats - ot -  tekram
kooB wol sunim oitar - ot - c ehT .oitar tekram  lanoitidno

 si noitaived dradnats �t   .ytilitalov ,e.i ,
=� � �, 1 �, 2 �, 3 p,�, 1 p, 2 ,a, b j=j

m ,c j=j
m ,d j=j

m    eht era
 mret rorre ehT .detamitse eb ot sretemarap zt   si

A dradnatS dezidradnatS eht sa detubirtsid  cirtemmys
 uhZ yb desoporp )DPEASS(noitubirtsiD rewoP laitnenopxE

edniZ dna -  noitcnuf ytisned ytilibaborp ehT .)9002( hslaW

 fo )FDP( zt  :si  
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��Kp .  
xt  sa detubirtsid si  )DPEAS(DPEA dradnats eht 3  si ).( Γ.

 .noitcnuf ammag eht ��   .retemarap ssenweks eht si
p    dna p    ,sretemarap thgir dna tfel eht era

nehW .ylevitcepser =� p, 1 p= 2  eb lliw DPEASS ,
.)1,0(lamroN ,e.i ,lamroN dradnatS ot decuder  

.B  )ELM( noitamitsE doohilekiL mumixaM  
 noitamitsE doohilekiL mumixaM fo dohtem eht esu eW

FF ni sretemarap eht etamitse ot )ELM( - DPEASS -
:si noitcnuf doohilekil mumixam ehT .ledom HCRAGE  
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.VI  E  LACIRIPM A SISYLAN  

.A  ataD  
 kcots no erawtfos cirtemonoce fo stceffe eht ,repap siht nI

                                                           
3  (DPEASS fo FDP ehT p,� 1 p, 2   (DPEA dradnats morf devired si )
p,� 1 p, 2 t elbairav gnignahc yb )  eht sa detubirtsid si X fI .seuqinhce

 si FDP sti neht ,DPEA dradnats  
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amaF fo ataD .deiduts era tekram -  era soiloftrop 52 hcnerF
 era hcihw ,desu  .yrarbiL ataD s'hcnerF eht morf dedaolnwod

 si atad dna tniopkaerb sa 5891 dna 0791 ,5691 tceles eW
bus 6 otni dedivid - erp :selpmas -  NARTROF fo ytilibaliavA

tsop dna,1 elpmaS sa -  elpmaS sa NARTROF fo ytilibaliavA
erp ,2 - na,3 elpmaS sa lanimreT fo ecnaraeppA tsop d -

erp ,4 elpmaS sa lanimreT fo ecnaraeppA -  fo ecnaraeppA
tsop dna ,5 elpmaS sa sCP -  .6 elpmaS sa sCP fo ecnaraeppA

 yb detaluclac era selpmas eseht fo scitsitats evitpircsed ehT
 kcots eht fo ssenweks eht ,noitavresbo hcae roF .BALTAM

 0 ton si oiloftrop P ehT .3 naht erom si sisotruk eht dna -
euqraJ fo eulav -  si hcihw ,0 si oiloftrop hcae rof tset areB

 taht edulcnoc ew ,ecneH .level ecnacifingis %5 naht rellams
 lamroN wollof ton od selpmas htob ni snruter tessa eht

.noitubirtsid  
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.B  stluseR noitamitsE  

:III ELBAT  
TSOP( 2 ELPMAS MORF SETAMITSE - ) NARTROF FO YTILIBALIAVA  

0ateb 1ateb 2ateb 3ateb
*71.0- *60.0- 61.0 21.0 01.0 30.1 19.0 78.0 38.0 29.0 31.1 63.1 60.1 10.1 00.1 *90.0- *10.0- 31.0 81.0 04.0
*23.0- 80.0 81.0 49.0- 40.0 71.1 98.0 19.0 52.1 79.0 29.0 89.0 18.0 01.2 58.0 *43.0- *61.0 32.0 96.1 05.0
*21.0- 60.0 11.0 61.0 43.0 70.1 10.1 40.1 29.0 70.1 18.0 75.0 85.0 04.0 36.0 *23.0- *21.0 14.0 14.0 65.0
*10.0 *21.0- *40.0- 71.0 *32.0- 91.1 70.1 50.1 59.0 59.0 *33.0 52.0 51.0 22.0 *11.0- *04.0- *91.0 04.0 73.0 84.0

70.0 91.0 *20.0- 70.0- 11.0- 00.1 *90.1 00.1 39.0 80.1 22.0- 82.0- 62.0- *81.0- 70.0- 72.0- 31.0 32.0 64.0 17.0
ahpla 1p 2p

*84.0 *15.0 *05.0 *84.0 *94.0 *99.1 *20.2 *79.1 *69.1 40.2 *69.1 *10.2 *89.1 10.2 *10.2
*05.0 *15.0 *05.0 *05.0 *05.0 *89.1 *00.2 *00.2 06.2 39.1 79.1 *79.1 *00.2 *99.1 *89.1
*05.0 *05.0 *15.0 05.0 *05.0 *79.1 *00.2 *10.2 *00.2 20.2 *99.1 *00.2 *20.2 2 *30.2
*05.0 *15.0 *105.0 05.0 *05.0 40.2 *00.2 *00.2 *00.2 89.1 50.2 *20.2 *10.2 2 *46.1
*05.0 *05.0 05.0 05.0 *05.0 *00.2 79.1 00.2 89.1 30.2 *00.2 678.1 *89.1 520.2 *40.2

a b c d
*75.0 06.0 86.0 *24.0 *45.0 *10.1 75.0 75.0 *20.1 *20.1 *63.0 *44.0 *64.0 43.0 *33.0 28.0 78.0 38.0 96.0 98.0
*25.0 *16.0 06.0 60.1 84.0 *10.1 *10.1 14.0 90.1 37.0 *34.0 *92.0 *05.0 08.0 *33.0 07.0 78.0 08.0 25.0 37.0
*55.0 06.0 74.0 06.0 57.0 65.0 04.0 37.0 14.0 47.0 *74.0 *05.0 *55.0 *15.0 *06.0 47.0 08.0 38.0 08.0 78.0
*55.0 95.0 65.0 06.0 *54.0 *10.1 56.0 75.0 04.0 *30.1 *65.0 *45.0 *05.0 *05.0 *65.0 06.0 88.0 47.0 08.0 69.0

06.0 *46.0 75.0 *76.0 *47.0 14.0 *10.1 96.0 *10.1 *10.1 *05.0 65.0 *34.0 95.0 53.0 08.0 46.0 27.0 19.0 57.0

.level ecnacifingis %5 rednu noitubirtsid deificeps eht wollof t'nseod atad eht snaem * :etoN  

:V ELBAT  
TSOP( 6 ELPMAS MORF SETAMITSE - )s'CP FO ECNARAEPPA  

0ateb 1ateb 2ateb 3ateb
47.0- 20.0 31.0 62.0 33.0 88.0 38.0 48.0 37.0 37.0 55.1 13.1 10.1 39.0 39.0 *53.0- *51.0- 31.0 21.0 33.0
*12.0- *70.0- 52.0 61.0 60.0 89.0 10.1 68.0 68.0 58.0 11.1 49.0 67.0 37.0 79.0 *83.0- 30.0 22.0 823.0 33.0

10.0- 61.0- 51.0 72.0 93.0 29.0 40.1 09.0 18.0 08.0 61.0 35.0 83.0 *25.0 02.0 73.0 *30.0 72.0 55.0 63.0
11.0 01.0 10.0- 51.0 92.0 30.1 10.1 10.1 87.0 60.1 04.0 32.0 61.0 41.0 00.0 33.0- 81.0 43.0 *13.0 95.0
*71.0 41.0 30.0 *60.0 *30.0- 11.1 89.0 57.0 87.0 90.1 53.0- 42.0- *51.0- *90.0 *52.0- 33.0- *11.0 33.0 71.0 05.0

ahpla 1p 2p
25.0 *05.0 05.0 94.0 *94.0 69.1 49.1 00.2 89.1 *99.1 20.2 40.2 00.2 89.1 49.1
15.0 05.0 *05.0 *05.0 *94.0 00.2 20.2 *99.1 *00.2 79.1 *79.1 10.2 *99.1 *00.2 99.1
94.0 *94.0 *05.0 05.0 94.0 69.1 *41.2 99.1 *41.2 79.1 66.1 *48.1 00.2 *11.2 20.2
94.0 05.0 05.0 *94.0 *05.0 99.1 00.2 99.1 99.1 00.2 29.1 00.2 99.1 *30.2 99.1
*15.0 *05.0 *94.0 94.0 05.0 *89.1 *99.1 *10.2 29.1 *99.1 20.2 *99.1 00.2 *48.1 00.2

a b c d
00.0 *53.0 95.0 65.0 94.0 90.1 *30.1 66.0 75.0 37.0 *92.0- 75.0 15.0 *64.0 *93.0 50.1 87.0 08.0 57.0 57.0
*93.0 26.0 45.0 06.0 94.0 *60.1 06.0 84.0 04.0 77.0 53.0 *55.0 *05.0 *05.0 *83.0 20.1 48.0 08.0 08.0 08.0
73.0- *52.0 95.0 *73.0 *24.0 80.1 *750.1 14.0 *60.1 *30.1 05.0 *82.0 *05.0 *26.0 82.0 85.0 08.0 08.0 00.1 28.0
95.0 06.0 85.0 *07.0 77.0 27.0 04.0 44.0 *10.1 37.0 *03.0 *05.0 *84.0 16.0 63.0 57.0 08.0 97.0 97.0 87.0
*36.0 *95.0 *94.0 92.0 *46.0 *10.1 *14.0 *10.1 20.1 *10.1 *75.0 *94.0 *82.0 41.0 85.0 87.0 08.0 93.0 55.0 08.0

m * :etoN .level ecnacifingis %5 rednu noitubirtsid deificeps eht wollof t'nseod atad eht snae  

:VI ELBAT  
TSOP( 4 ELPMAS MORF SETAMITSE - )LANIMRET FO ECNARAEPPA  

0ateb 1ateb 2ateb 3ateb
48.0- 40.0 90.0 33.0 02.0 81.1 59.0 58.0 59.0 38.0 24.1 63.1 21.1 01.1 30.1 *42.0- *90.0- 21.0 13.0 04.0
52.0- 20.0 51.0 61.0 71.0 01.1 40.1 39.0 87.0 00.1 10.1 49.0 87.0 36.0 *67.0 23.0- *40.0 52.0 72.0 64.0
80.0- *41.0 51.0 52.0 12.0 00.1 60.1 79.0 09.0 49.0 17.0 25.0 15.0 94.0 04.0 91.0- 81.0 33.0 55.0 35.0
50.0 *80.0- 50.0 61.0 *70.0- 60.1 40.1 20.1 59.0 09.0 04.0 23.0 81.0 02.0 32.0 63.0- 41.0 63.0 73.0 54.0
50.0 11.0 40.0- 10.0 60.0- 00.1 00.1 79.0 09.0 99.0 42.0- 22.0- 91.0- 71.0- 71.0- 52.0- 80.0 42.0 23.0 75.0

ahpla 1p 2p
*05.0 *05.0 *05.0 05.0 *05.0 99.1 *00.2 *00.2 20.2 89.1 89.1 *10.2 *99.1 10.2 *00.2
*05.0 *05.0 *05.0 *05.0 *05.0 *00.2 *99.1 10.2 10.2 *10.2 99.1 *99.1 10.2 89.1 79.1

05.0 05.0 05.0 *05.0 *05.0 00.2 79.1 *10.2 *00.2 49.1 89.1 99.1 *10.2 *79.1 *20.2
*05.0 *05.0 *05.0 05.0 05.0 *00.2 *20.2 *00.2 00.2 49.1 *00.2 *10.2 *00.2 00.2 69.1
*05.0 *05.0 15.0 05.0 05.0 *00.2 *00.2 *40.2 79.1 10.2 *00.2 *00.2 *20.2 00.2 99.1

a b c d
46.0 46.0 95.0 86.0 85.0 37.0 85.0 35.0 37.0 75.0 *73.0 *94.0 *35.0 06.0 *64.0 27.0 08.0 38.0 68.0 08.0
26.0 26.0 26.0 *35.0 *95.0 84.0 36.0 94.0 *20.1 *10.1 *15.0 *15.0 *15.0 15.0 04.0 18.0 38.0 38.0 58.0 58.0
*04.0 *46.0 76.0 05.0 85.0 *50.1 *10.1 76.0 37.0 37.0 45.0 73.0 *75.0 *85.0 *56.0 29.0 47.0 48.0 38.0 68.0

65.0 76.0 07.0 06.0 *75.0 75.0 75.0 06.0 04.0 *10.1 *74.0 *74.0 *54.0 *05.0 85.0 77.0 58.0 78.0 08.0 07.0
06.0 06.0 26.0 *83.0 *56.0 04.0 04.0 95.0 *30.1 *10.1 *05.0 *05.0 *65.0 63.0 94.0 08.0 08.0 78.0 87.0 28.0

.level ecnacifingis %5 rednu noitubirtsid deificeps eht wollof t'nseod atad eht snaem * :etoN  
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se ehT  eerht fo tceffe gnittilps eht rof stluser noitamit
FF no desab stcudorp cirtemonoce fo sevaw - DPEASS -

amaF morf atad htiw ledom HCRAGE -  soiloftrop 52 hcnerF

3 elbaT eht ni detsil era -  tsoM .8 �  dna 0 ot esolc era �   
 retemarap ssenweks eht dnA .1 dnuora era �   lla era

 retfa taht snaem hcihw ,5.0 ot lauqe yletamixorppa
HCRAGE dna ledom eht ni srotcaf 3 eht gniredisnoc -  epyt

hs atad eht fo smret rorre eht ,ytilitalov  suoivbo on wo
 retemarap liat tfel ehT .ssenweks p   retemarap liat thgir dna

p   lla ylraen dna ,2 ot hcaorppa era soiloftrop 52 eht lla fo
  fo seulav tnereffid evah snruter p   dna p   snaem hcihw ,

 cirtemmysa eht sah tekram kcots SU fo doirep tilps eht
.sisotruk  

 6 eht rof stneiciffeoc detamitse fo ecnacifingis eht tset oT
i )RL( tset oitaR doohilekiL ,doirep cirtemonoce fo elpmas  s

FF eht no desab snoitamitse yramirp ehT .deilppa -  HCRAGE
.stneiciffeoc 11 eht rof sisehtopyh llun eht sa desu era ledom  

)a   erP - tsoP dna - doireP cirtemonocE 5691  
 era  2 elpmaS ni ledom wen eht rof stluser noitamitse ehT

eht ot gnidroccA .III elbaT ni detsil   fo setamitse lla ,stluser
�   .level ecnacifingis %5 rednu tnacifingis yllacitsitats era

  fo setamitse tsoM �  ylnO .tnacifingis yllacitsitats era

 fo setamitse �  kooB hgiH eht ni - ot -  era soiloftrop tekram
 tekraM eht edulcnoc ew ,ecneH .tnacifingis yllacitsitats

kooB eht dna rotcaf - ot -  eziS eht tub evila era rotcaf tekram
erp fo atad eht ni evila ton si rotcaf -  cirtemonoce 5691

 retemarap ssenweks eht dnA .doirep �   lla era
 retfa taht snaem hcihw ,5.0 ot lauqe yletamixorppa

HCRAGE dna srotcaf 3 eht gniredisnoc -  eht ,ytilitalov epyt
 tfel ehT .ssenweks suoivbo on wohs atad eht fo smret rorre

 retemarap liat p   retemarap liat thgir dna p   eht lla fo
 osla era stluser ralimiS .2 ot esolc era soiloftrop 52

.1 elpmaS ni detnemucod  
)b   erP - tsoP dna - doireP cirtemonocE 0791  

 era 4 elpmaS ni ledom wen eht rof stluser noitamitse ehT
il  eht ni dnif ew ,stluser eht ot gnidroccA .VI elbaT ni dets

tilps - amaF eht ,doirep elpmas -  llits era srotcaf 3 hcnerF

 fo setamitse llA .evila �   rednu tnacifingis yllacitsitats era

 fo setamitse tsoM .level ecnacifingis %5 �   era

 fo setamitse ylnO .tnacifingis yllacitsitats �   woL eht ni
kooB - ot -  .tnacifingis yllacitsitats era soiloftrop tekram

 rotcaf eziS eht dna rotcaf tekraM eht edulcnoc ew ,ecneH
tub evila era  kooB eht - ot -  eht ni evila ton si rotcaf tekram

erp fo atad -  ssenweks eht dnA .doirep cirtemonoce 0791
 retemarap �   hcihw ,5.0 ot lauqe yletamixorppa lla era

HCRAGE dna srotcaf 3 eht gniredisnoc retfa taht snaem -
ilitalov epyt  suoivbo on wohs atad eht fo smret rorre eht ,yt

 retemarap liat tfel ehT .ssenweks p   liat thgir dna

 retemarap p   .2 ot esolc era soiloftrop 52 eht lla fo
 detnemucod osla era stluser ralimiS  .3 elpmaS ni  

)c   erP - tsoP dna - doireP cirtemonocE 5891  
 5 elpmaS ni ledom wen eht rof stluser noitamitse ehT

erp( -  .V elbaT ni detsil era )euqinhcet lacitsitats 5891

 fo setamitse lla ,stluser eht ot gnidroccA �   era
citsitats  tsoM .level ecnacifingis %5 rednu tnacifingis ylla

 fo setamitse �  setamitse ylnO .tnacifingis yllacitsitats era
�  kooB woL eht ni  fo - ot -  era soiloftrop tekram

neH .tnacifingis yllacitsitats  tekraM eht edulcnoc ew ,ec
kooB eht tub evila era rotcaf eziS eht dna rotcaf - ot -  tekram

erp fo atad eht ni evila ton era rotcaf -  cirtemonoce 5891
 retemarap ssenweks eht dnA .doirep �   lla era

hcihw ,5.0 ot lauqe yletamixorppa   retfa taht snaem
HCRAGE dna srotcaf 3 eht gniredisnoc -  eht ,ytilitalov epyt

 tfel ehT .ssenweks suoivbo on wohs atad eht fo smret rorre
 52 eht lla fo 2 p retemarap liat thgir dna 1 p retemarap liat

nemucod osla era stluser ralimiS .2 ot esolc era soiloftrop  det
tsop(6 elpmaS ni - .11 elbaT ees ,euqinhceT lacitsitatS 5891  

)d   nosirapmoC  
 tolp ew ,euqinhceT lacitsitatS 5991 dna 2691 erapmoc oT

 fo setamitse eht �   , �   , �   revocsid eW .1 erugiF ni
 ralimis tneserp sesirc lio owt eseht ni stneiciffeoc eht taht

lacitsitatS htob retfa doirep eht gniruD .snrettap  

)a(II giF  

)b(II giF  
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)c(II giF  
noitareneG 5691  fo erapmoC noitamitsE :II giF  

)a(III giF  

)b(III giF  

c(III giF ) 
noitareneG 0791  fo erapmoC noitamitsE :III giF  

 
 
 

)a(VI giF  

)b(VI giF  

)c(VI giF  
noitareneG 5691  fo erapmoC noitamitsE :VI giF  
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.C  kcehC laudiseR  
rovogomloK tnemelpmi eW -  kcehc ot tset vonrimS

FF rof slaudiser - DPEASS -  ,elpmaxe roF .ledom HCRAGE
P eht - eulav  kooB woL dna eziS llamS htiw oiloftrop eht fo -

ot -  %5 rednu snaem tahT .%5 naht retaerg ,564.0 si tekram
 eht dna detcejer ton si sisehtopyh llun eht ,level ecnacifingis

FF eht morf slaudiser - DPEASS -  wollof od ledom HCRAGE
ucod era stluser ralimiS .DPEASS eht  lla rof detnem

bus 6 ni soiloftrop - .selpmas  
  wollof od ledom eht fo srorre eht taht edulcnoc neht eW

FF eht ,.e.i ,DPEASS - DPEASS -  si ledom HCRAGE
amaF tsom rof etauqeda - .soiloftrop 52 hcnerF  

C RUTUF DNA SNOISULCNO SNOISNETXE E  
HCRAGE eht no desaB - litalov epyt  ,)1991( nosleN ni yti

non - edniZ dna uhZ ni DPEASS fo rorre lamroN -  hslaW
3 eht dna ,)9002( -  ,)3991( hcnerF dna amaF fo ledom rotcaf

 wen fo sevaw 5891 dna 0791 ,5691 eht erapmoc ew
 si hcihw ygolonhcet wen htiw serawtfos cirtemonoce

 lanoitidart morf tnereffid  fo ataD .ygolodohtem niahc tneve
 :selpmas 6 otni tilps era 4102 ot 6291 morf tekram kcots SU

erp -  ot 6291 morf( 1 elpmaS sa doirep cirtemonoce 5691
tsop ,)5691 rebotcO -  2 elpmaS sa doirep cirtemonoce 2691

erp ,)4102 ot 5691 rebmevoN morf( -  cirtemonoce 0791
ep tsop ,)0791 rebotcO ot 6291 morf( 3 elpmaS sa doir -  0791

 ot 0791 rebmevoN morf( 4 elpmaS sa doirep cirtemonoce
erp ,)4102 -  6291 morf( 5elpmaS sa doirep cirtemonoce 5891

tsop ,)5891 rebotcO ot -  elpmaS sa doirep cirtemonoce 5891
 doohilekiL mumixaM fo dohteM .6  ot desu si noitamitsE

 desu si )RL( tset oitaR doohilekiL dna ledom siht etamitse
 yb dekcehc era slaudiser ehT .snoitcirtser retemarap tset ot

vorogomloK - .)SK( tset vonrimS  
  eht ,atad tilps eht htiW )1 taht wohs stluser laciripmE

caf eziS eht ,rotcaf tekraM kooB eht dna rot - ot -  rotcaf tekram
 .doireP cirtemonocE 5891 dna 0791 ,5691 ni evila lla era
 tsomla doireP cirtemonocE 5891 fo stluser detamitse ehT
 fo skcohs eht taht snaem hcihw , 0791,5691 fo esoht taeper

 no tcapmi ralimis evah yam seuqinhcet lacitsitats .atad  
 .swollof ot detimil ton tub edulcni lliw snoisnetxe erutuF
 fo stcapmi eht nrael ot desu eb nac atad tnereffid ,tsriF
 tnereffid no serawtfos cirtemonoce fo noitareneg tnereffid
 eht fo tcapmi eht fo gnidrager srotcaf erom ,oslA .seirtnuoc

a cirtemonoce  .ledom wen eht ni dessucsid eb lliw ecnavd  
 

A XIDNEPP : S  NOITALUMI A SISYLAN  
 eht ezylana dna atad eht etalumis ew ,noitces siht nI
 .tcerroc si BALTAM ni margorp eht taht mrifnoc ot stluser

FF na eb ot demussA - DPEASS -  eht , ssecorp )1,1(HCRAGE
 noitareneg atad :swollof sa detalumis si )PGD( ssecorp  

Rt
 

�R tf �= 0 �+ 1R tm

 
�R tf  �+ 2 BMS t �+ 3 LMH t u+ t ,

ut �= t zt z, t� DPEASS  p,� ,1 p ,         
nl �t  agzt

 

� b�nl �t

 

�  ,  
gzt

 

�i c i zt
 

�idizt
 

�i
 

�Ezt
 

�i,
c idi zt

 

�i

 

�diEzi

 

�i , fi zt

 

�i�

c i

 

�di zt

 

�i

 

�di Ezi

 

�i , esle .  

 esoohc eW �   , �  , �   ,
�   , =�  , p p= 2  , =a  ,
=b  , =c  , =d   eht fo seulav eurt eht sa

:spets gniwollof sah noitalumis ehT .sretemarap  
.1   seires rebmun modnar DPEASS na etareneG

zt=t
T

 

.2   eulav laitini eht teS �t zt  nevig dna ,
=a  , =b  , =c  , =d  ew ,

 etareneg nac �t =t
T

  dna ut =t
T

. 

     nl �t  agzt
 

� b�nl �t

 

�  ,  

     

gzt
 

�i c i zt
 

�idizt
 

�i
 

�Ezt
 

�i,
c idi zt

 

�i

 

�diEzi

 

�i , fi zt

 

�i�

c i

 

�di zt

 

�i

 

�di Ezi

 

�i , esle .
 

.3   seires rebmun modnar etareneG X t=t
T

 ,
X t=t

T

 , X t=t
T

.)1,0(mrofinU morf ,  

.4   teS �   , �  , �   ,
�   teg nac ew dna , Yt=t

T

 

 atad detalumis eht gnitteg retfA X t X, t2 X, t3 Y, t=t
T

 ,
tse ot BALTAM dna ELM esu ew  ni sretemarap eht etami

FF eht - DPEASS -  morf setamitse ehT .ledom HCRAGE
 era margorp BALTAM

=� � �, 1 �, 2 �, 3 p,�, ,1 p   ,9384.0 , 4384.0 ,2013.0(=
 ,4094.0 ,3204.0 ,2885.0 ,8000.2 ,9000.2 ,7994.0 ,9894.0

seulav eurt eht ot esolc yrev era hcihw ,)0305.0   eht fo
 eurt eht egnahc osla ew ,maxe ssentsubor roF .sretemarap
 dna noitalumis eht oder dna sretemarap eht fo seulav
 eht wohs noitamitse dna noitalumis eht llA .noitamitse
 eht fo seulav eurt eht ot desolc yrev era setamitse

ra srorre lla ecnis ,sretemarap  .%9 naht ssel ro ot lauqe e
 deilppa eb nac margorp BALTAM eht edulcnoc ew ,ecneH

FF rof atad laciripme ezylana dna etamitse ot - DPEASS -
.ledom HCRAGE  
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A TNEMGDELWONKC  
  sranimes eht ni stnapicitrap knaht ot hsiw srohtua ehT

knaN ta loohcS scimonocE yb dezinagro  ,ytisrevinU ia
 ,ytisrevinU sregtuR ta loohcS scimonocE dna anihC.R.P
 ecnerefnoc eht ni stnapicitrap knaht ot tnaw osla eW .SU
 lanoitaN ,etutitsnI tnemeganaM ksiR yb dezinagro

61 yluJ( eropagniS fo ytisrevinU -  eropagniS eht ,)0102 ,71
erefnoC weiveR cimonocE 4 tsuguA( ecn -  eht ,)1102 ,6

 scimonocE & ssenisuB deilppA no ecnerefnoC lanoitanretnI
2 .tcO( .A.S.U ,YN ,nattahnaM ta -  ht8 eht ,)3102 ,4

 & stekraM laicnaniF naisA no ecnerefnoC lanoitanretnI
7 .ceD( ytisrevinU ikasagaN ta tnempoleveD cimonocE -  ,8

apaJ ,)3102  ta muisopmyS gniknaB & ecnaniF dlroW eht ,n
61 .ceD( anihC.R.P ,gnijieB -  anihC 4102 eht ,)3102 ,71

 .R.P ,iahgnahS ta ecnerefnoC lanoitanretnI weiveR ecnaniF
62 yluJ(anihC -  ssergnoC labolG launnA ts1 s’TIB ,)4102 ,72

anihC.R.P ,oadgniQ ta ymonocE egdelwonK fo  12 .tpeS( -
 anolecraB ta ecnerefnoC SEBE ht41 dna ,)4102 ,32

32 rebotcO( -  srohtua ehT .)4102 ,52  lla rof elbisnopser era
.srorre  

R SECNEREFE  

]1[   fo tnemerusaem eht ni seussi laciteroeht emoS" ,R ecnerwaL ,nielK
 cirtemonocE eht fo lanruoJ :acirtemonocE ",yticapac  ,0691 ,yteicoS

272 .pp - .682  
]2[   ni sraey ytfif tsrif ehT :erawtfos cirtemonocE" ,G selrahC ,orfneR

 ,4002 ,tnemerusaeM laicoS dna cimonocE fo lanruoJ ",evitcepsrep
9  .pp - .701  

]3[   erawtfos cirtemonoce gnitsixe fo muidnepmoc A" ,G selrahC ,orfneR
 lanruoJ ",segakcap  .pp ,4002 ,tnemerusaeM laicoS dna cimonocE fo

953 - .904  
]4[   erawtfos cirtemonocE" ,kinrooD .A negruJ dna ,suiraM ,smoO

acidnalreeN acitsitatS ",erutuf dna tneserp ,tsap :tnempoleved  ,  ,6002
602 .pp - .422  

]5[  rotcaf ksir nommoC" ,hcnerF .R htenneK dna ,.F eneguE ,amaF  ni s
 ,scimonoce laicnanif fo lanruoJ  ",sdnob dna skcots no snruter eht

3 .pp ,3991 - .65  
]6[   A :snruter tessa ni yticitsadeksoreteh lanoitidnoC" ,B leinaD ,nosleN

 ,yteicoS cirtemonocE eht fo lanruoJ :acirtemonocE ",hcaorppa wen
743 .pp ,1991 - .073  

]7[  ,gnimgnoD ,uhZ  edniZ airotciV dna -  dna seitreporP" ,hslaW
 fo lanruoJ ",noitubirtsid rewop laitnenopxe cirtemmysa fo noitamitse

68 .pp ,9002 ,cirtemonocE - .99  
]8[  amaF weN A“ ,aijnaY ,gnaY - 3 hcnerF - HCRAGE htiw ledoM rotcaf -

aliava ,dehsilbupnu ”,rorrE DPEASS dna ytilitaloV epyt  ta elb
dlrow//:ptth - ecnanif - fdp.282/2cfw_srepap/moc.ecnerefnoc   

]9[   drahciR dna ,nesneJ .C leahciM ,rehsiF ecnerwaL ,.F eneguE ,amaF
oitamrofni wen ot secirp kcots fo tnemtsujda ehT" ,lloR  ,9691 ".n

1 .pp ,1.01 lov ,weiver cimonoce lanoitanretnI - .12  
]01[    ",ygolodohtem tneve eht ni selbairav ymmud gnisU" ,ermI ,htaifaraK

153.pp ,9691 ,weiveR laicnaniF - .753  
]11[   nA :noitazilabolg fo hcope eht ni CEPO" ,oV hniM dna ,suryC ,aniB

lio labolg fo yduts tneve  .7002 ,lanruoJ ymonocE labolG ",secirp  
]21[   ,iaL gnueK niK dna ,gnaW gnayuohS ,uY naeL ,nuX ,gnahZ

 nA :ecirp lio edurc no stneve emertxe fo tcapmi eht gnitamitsE"
DME -  .pp ,9002 ,scimonocE ygrenE ",dohtem sisylana tneve desab

867 - .877  
 
 
 
 

 


