
0860-1522 :NSSI ,)3102 lirpA( 1 .oN ,4 .loV ,ygolonhceT elbaniatsuS fo lanruoJ

0860-1522 :NSSI



0860-1522 :NSSI ,)3102 lirpA( 1 .oN ,4 .loV ,ygolonhceT elbaniatsuS fo lanruoJ

C
EN

TR
E FOR RESEARCH

A
ND DEVELOPMENT 

)DAREC( tnempoleveD dna hcraeseR rof ertneC
airegiN ,erukA ,ygolonhceT fo ytisrevinU laredeF ehT

3102 TSoJ

laerec nommoc emos fo noitisopmoc larenim dees tsevrah-tsoP     
airegiN nretsewhtuos fo enoz tserofniar eht ni sdeew

.K.A.M ,HTIMS 1 .A.I ,OOMA  dna 2

1 ,erukA ,ygolonhceT fo ytisrevinU laredeF ehT ,tnemeganaM tseP dna lioS ,porC fo tnemtrapeD
.airegiN ,etatS odnO

2 .airegiN ,etatS odnO ,erukA ,ygolonhceT fo ytisrevinU laredeF ehT ,yrtsimehC fo tnemtrapeD

 :TCARTSBA  eziam fo setaicossa deew wollaf dna gnipporc nommoc thgie fo sdeeS  syam aeZ( .L )
-egiN nretsewhtuos fo enoz tserofniar eht ni stnalp erutam morf tsevrah porc retfa detcelloc erew
-reffid deirav stnetnoc larenim deeS .stnetnoc eF dna aN ,gM ,aC ,K ,P rieht rof desylana dna air
dees egareva .ry-2 tsehgih eht dah sdeew gniwollof ehT .axat deew dna seiceps deew ,raey htiw yltne

 slarenim deificeps fo tnetnoc  sediozynoc mutaregA  ,)P( .L  anacirfa alipsA ,aC( smadA .D.C ).sreP(
 dna )aN ,gM snednacs arehtnaleM  htob fo tnetnoc eF deeS .)eF ,K( ytreboR ).nnohT & muhcS( .A

 anacirfa  dna silatnedicco anneS  fo taht ot elbarapmoc saw .L .snednacs .M larenim tsewol ehT 
 rof devresbo erew stnetnoc  silatnedicco .S  ,)K ,P(  sedionucum muinogopoclaC )aN ,gM ,aC( .vseD

 dna suirotilo .C rehgih ylriaf tub stnetnoc aC dna P dees rehgih ylbaredisnoc dah eaecaretsA .)eF( 
ylroop erew stnetnoc larenim deeS .seilimaf deew rehto eht naht eF dna aN ,gM ,K fo stnetnoc
dna gM ,eaecaretsA nI .aC dna aN rof tpecxe ,gnilpmas fo sraey dna seiceps deew ssorca detalerroc

 ylno ,oslA  .detalerroc ylhgih erew K dna eF dna eF ro aC dna aN ,aN ro aC snebmucorp .T  dna .M
snednacs htiw sdeew taht dedulcnoc si tI  .stnetnoc larenim dees ni detalerroc yltnacifingis erew 

porc retfa dleif eht ni tfel eb yam gM dna aC ,K ,P yllaicepse ,stnetnoc larenim dees hgih yrev
yaced eht ,noitarotser ytilitref lios fo tniopdnats eht morF  .sdees rieht dehs ot dewolla dna tsevrah
deew morf derevocer taht ot noitidda ni stneirtun pu-dekcol erom sesaeler lios eht ni sdees hcus fo
yb gnipporc tneuqesbus gnirud ecnegruser deew tneverp ot deen a si ereht ,revewoH  .sirbed

.edicibreh ecnegreme-erp elbatius fo noitacilppa

:sdrow yeK  .ecnegruser deew ,ytilitref lios ,stneirtun ,dees ,sdeeW

.18-47 :)1(4 .3102 .TSoJ
2102 ,13 yluJ ,noitacilbuP rof detpeccA

moc.oohay@3102htimseiznek ;.K.A.M ,htimS :ot ecnednopserroC*

NOITCUDORTNI

ot elbarisednu yliramirp era snoitategev ydeeW
yeht esuaceb ,tnemnorivne eht dna slamina ,nam
ylralucitrap ,seitivitca namuh htiw erefretni
porc detsevrah etanimatnoc dna erutlucirga

 yeliaB( stcudorp lamina dna ecudorp la te ;0891 ,.
osla sdees deew ,ylralimiS  .)7891 ,udnubokA
deew ,revewoH .niarg detsevrah etanimatnoc
stneirtun fo stnuoma gniyrav niatnoc sdees

,slio dna staf ,sdica onima ,nietorp edurc sa hcus
ot eulav doof fo era hcihw ,slarenim dna erbif
,niveL dna namdeirF( kcotsevil dna nam htob

dna ijnaT ;8991 ,uriaT dna edniredO ;9891
.)8991 ,suorahglE

no tnemeganam deew fo weiv fo tniop eht morF
ecnegreme-erp deilppa sedicibreh ,sdnalporc
nehw sgnildees deew gnigreme eht tceffa yllausu

47 pP



0860-1522 :NSSI ,)3102 lirpA( 1 .oN ,4 .loV ,ygolonhceT elbaniatsuS fo lanruoJ

slairetam derots eht si ygrene fo ecruos ylno eht
 redeorhcS( dees eht ni  ,.la te reffid hcihw ,)4791

suoirav fo sdees ni ytilauq dna ytitnauq htob ni
secnereffid tuoba nwonk si hcuM .seiceps tnalp
eerf-negortin ,taf ,nietorp fo tnetnoc dees ni
evitaler eht no ecneulfni rieht dna )EFN( stcartxe
sedicibreh ot seilimaf deew suoirav fo ytivitisnes
nerraW dna ileD .)1791 ,nerraW dna redeorhS(

 redeorhcS dna )1791(  .la te detroper )4791(
dna ezis dees neewteb snoitalerroc tnacifingis
EFN sulp taf sulp nietorp tnecrep eht fo mus
dna dimanehpid ot ytivitisnes evitaler dna
stnenopmoc dees niatreC .ylevitcepser ,besonid
devlovni eb ot detaluceps osla era ,sdipil sa hcus
dna notliH( sedicibreh fo noitavitcani eht ni

.)2791 ,nesnaitsirhC
larenim dees eht no hcraeser suoiverp hguohtlA
eht dezisahpme seiceps deew fo stnetnoc
ytilibissop eht ,nam ot snoitacilpmi lanoitirtun
dees neewteb pihsnoitaler tnacifingis a fo

ni ytivitceles edicibreh dna tnetnoc larenim
eht morf gnigduj ,stsixe seilimaf deew tnereffid
ni stneirtun larenim fo snoitartnecnoc gniyrav
dna ijnaT ;7891 ,ruommaS( porc dna deew htob

 redeorhcS ekilnu ,revewoH .)8991 ,suorahglE te
.la seiceps deew no detnemirepxe ohw )4791( 

tneserp eht ,seiduts ytivitceles edicibreh ni desu
era hcihw ,seiceps deew deredisnoc yduts
tserofniar a ni sdleif laerec ni dnuof ylnommoc
ehT .airegiN nretsewhtuos fo tnemnorivne
larenim eht enimreted ot erofereht erew sevitcejbo
setaicossa deew thgie morf sdees fo noitisopmoc

( eziam fo syam aeZ eht ssessa ;)1 elbaT( ).L 
dna seilimaf deew neewteb pihsnoitaler elbissop
dnif dna ;dees eht fo noitisopmoc larenim
,stnetnoc larenim neewteb snoitalerroc elbissop
lios fo gnidnatsrednu eht ni ediug lliw hcihw
eht ot sdeew detceles eht rednu noitcaer
.lortnoc deew ecnegreme-erp rof desu sedicibreh

SDOHTEM DNA SLAIRETAM
dessecorpnu yrd erutam fo seititnauq suoipoC
ni detcelloc erew sdeew detceles eht fo sdees
dna gnihcaeT eht morf 9991 dna 8991 tsuguA
fo ytisrevinU laredeF ehT ,mraF hcraeseR
;level aes evoba m 723( erukA ,ygolonhceT

50 7 ,E’21 0 fo enoz tserofniar eht ni ,)N’61
erew sdeew ehT .airegiN nretsewhtuos

( deewtaog sediozynoc mutaregA ylimaf ,.L 
( tnalp egahrromeah ,)eaecaretsA ailipsA

anacirfa ,)eaecaretsA ylimaf ,smadA .D.C ).sreP( 
[ arehtnalem snednacs arehtnaleM & muhcS( 

xadirt ,]eaecaretsA ylimaf ,ytreboR ).nnohT
( snebmucorp xadirT ,)eaecaretsA ylimaf ,.L 

( muinogopolac sedionucum muinogopolaC
[ annes eeffoc ,)eaecabaF ylimaf ,.vseD anneS

silatnedicco ,]eaecabaF ylimaf ,kniL ).L( 
( mulapsap ssargecir mutaluciborcs mulapsaP

wollam s’weJ dna )eaecaoP ylimaf ,.L
( suirotilo surohcroC ehT .)eaecailiT ylimaf ,.L 

.mc 052 si enoz siht ni llafniar launna egareva

eziam suounitnoc rednu neeb dah tolp ehT
htiw gniraelc dnal lanoitidart retfa noitavitluc
ylraluger saw eziam eht dna ,gninrub hsub
etar eht ta resilitref 51-51-51 KPN htiw dezilitref
-yrd dna denaelc erew sdees ehT .ah/gk 003 fo
doowneK a gnisu mrof redwop a otni dellim

.rednelb
deredwop etacilper eerht fo emmarg )5( eviF
ecanruf eht ni decalp saw deew hcae fo selpmas

055 ta 0 derrefsnart erew yeht ,retfaerehT .h 5 rof C
ehT .dehgiew dna ,looc ot rotaccised eht ot
saw gnihgiew dna gnilooc ,gnitaeh fo ssecorp
.deniatbo saw thgiew tnatsnoc a litnu deunitnoc
cirolhcrep %01 ni devlossid saw hsa delooc ehT

VU htiw denimreted saw surohpsohP .dica
hcnaB ,ledom 02 cinortcepS( retemotohportceps
gnidrocca )ASU ,kroY weN ,retsehcoR ,bmoL dna
.)6791( nosraeP yb desu erudecorp eht ot
a htiw denimreted erew muidos dna muissatoP
.).K.U ;504 ledom gninroC( retemotohp emalf
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denimreted erew nori dna muisengam ,muiclaC
retemotohportceps noitprosba cimota eht gnisu

.)dnalgnE ;9PS nacinU EYP(
)ES( rorre dradnats ,noitartnecnoc naem ehT
naem eht fo )VC( ytilibairav fo tneiciffeoc dna
ssorca detaluclac erew tneirtun hcae fo eulav

eaecaretsA eht rof yletarapes dna ,seiceps deew
sisylana noitalerroC .seilimaf deew rehto susrev
pihsnoitaler eht enimreted ot tuo deirrac saw
deew ssorca stneirtun larenim suoirav eht gnoma

.seiceps

 deeW axat    ylimaf tnalP  P  K aC  gM  aN  eF  

8991  

sediozynoc mutaregA   eaecaretsA  33.8032   8.986  8.0111  2.927  8.507    2.97  

anacirfa ailipsA    eaecaretsA  0.0721 0  0.048  0.0582  0.529  0.7101  0.611  

snednacs arehtnaleM   eaecaretsA  40.4111   1.248    3.625  8.228  3.966    7.37  

snebmucorp xadirT   eaecaretsA  58.3511   6.495  4.5201  9.628  5.156    8.08   

sedionucum muinogopolaC  eaecabaF    30.481   9.836    0.953  3.095  4.536    1.59  

neS silatnedicco an   eaecabaF    75.841   4.666    9.293  7.066  4.178  9.721  

eralucibro mulapsaP   eaecaoP     64.366   1.798    4.464  2.967  8.978    2.17   

suirotilo surohcroC   eaecailiT    87.772   8.208    4.236  8.209  3.487    5.86   

naeM         10.567   5.647    2.029  63.877  677 38.    40.98  

±ES         69.272   26.93    29.292    47.04    80.84      08.7  

%VC           7.53      3.5      8.13      2.5       2.6      9.8  

9991  

sediozynoc mutaregA   eaecaretsA  61.1   23.566  71.522  75.215  09.536   94.701  

 ailipsA a anacirf    eaecaretsA  78.3   98.806  9.913 7 74.594  74.3401  59.561  

snednacs arehtnaleM   eaecaretsA  24.5   03.857  91.174  62.764    77.229  53.022  

snebmucorp xadirT   eaecaretsA  60.4   48.655  40.171  11.315   85.307  97.011  

sedionucum muinogopolaC  eaecabaF  93.3   24.755  15.672  49.244   75.956    99.59  

nedicco anneS silat   eaecabaF  53.4   28.344  09.982  88.804  08.695  89.531  

eralucibro mulapsaP   eaecaoP   77.6   48.844  01.393  06.794  13.467  54.311  

suirotilo surohcroC   eaecailiT  91.9   14.675  04.633  64.163  39.516  52.001  

naeM       87.4   99.675  14.013  14.264  87.247  82.131  

±ES       58.0     89.63    81.33    03.91    57.65    80.51  

%VC       8.71       4.6    7.01      2.4      6.7    5.11  

sdeew laerec detceles ni )gk/g( stnetnoc larenim deeS :1 elbaT
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 deeW axat    ylimaf tnalP  P  K aC  gM  aN  eF  

8991  

sediozynoc mutaregA   eaecaretsA  33.8032   8.986  8.0111  2.927  8.507    2.97  

anacirfa ailipsA    eaecaretsA  0.0721 0  0.048  0.0582  0.529  0.7101  0.611  

snednacs arehtnaleM   eaecaretsA  40.4111   1.248    3.625  8.228  3.966    7.37  

snebmucorp xadirT   eaecaretsA  58.3511   6.495  4.5201  9.628  5.156    8.08   

sedionucum muinogopolaC  eaecabaF    30.481   9.836    0.953  3.095  4.536    1.59  

neS silatnedicco an   eaecabaF    75.841   4.666    9.293  7.066  4.178  9.721  

eralucibro mulapsaP   eaecaoP     64.366   1.798    4.464  2.967  8.978    2.17   

suirotilo surohcroC   eaecailiT    87.772   8.208    4.236  8.209  3.487    5.86   

naeM         10.567   5.647    2.029  63.877  677 38.    40.98  

±ES         69.272   26.93    29.292    47.04    80.84      08.7  

%VC           7.53      3.5      8.13      2.5       2.6      9.8  

9991  

sediozynoc mutaregA   eaecaretsA  61.1   23.566  71.522  75.215  09.536   94.701  

 ailipsA a anacirf    eaecaretsA  78.3   98.806  9.913 7 74.594  74.3401  59.561  

snednacs arehtnaleM   eaecaretsA  24.5   03.857  91.174  62.764    77.229  53.022  

snebmucorp xadirT   eaecaretsA  60.4   48.655  40.171  11.315   85.307  97.011  

sedionucum muinogopolaC  eaecabaF  93.3   24.755  15.672  49.244   75.956    99.59  

nedicco anneS silat   eaecabaF  53.4   28.344  09.982  88.804  08.695  89.531  

eralucibro mulapsaP   eaecaoP   77.6   48.844  01.393  06.794  13.467  54.311  

suirotilo surohcroC   eaecailiT  91.9   14.675  04.633  64.163  39.516  52.001  

naeM       87.4   99.675  14.013  14.264  87.247  82.131  

±ES       58.0     89.63    81.33    03.91    57.65    80.51  

%VC       8.71       4.6    7.01      2.4      6.7    5.11  
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STLUSER
tnetnoc tneirtun dees deeW

rehgih erew stnetnoc larenim dees ,yllareneG
elbaT( 9991 ni naht 8991 ni seiceps deew ssorca
87.4( 9991 ni tnetnoc P egareva ,yllacificepS .)1
8991 ni naht rewol yltcnitsid saw )gk/g 58.0 ±
dna aC ,P dees ,oslA .)gk/g 69.272 ± 10.567(
naht 8991 ni ylediw erom deirav stnetnoc gM
stnetnoc eF dna aN ,K dees elihw ,9991 ni
delooP .8991 ni naht 9991 ni ylediw erom deirav
gniwollof eht taht dewohs )2 elbaT( atad ).ry 2(
fo tnetnoc dees rehgih yltcnitsid dah sdeew

 :sdeew rehto naht stneirtun deificeps eht .A
sedioznoc  ,)P( anacirfa .A dna )aN ,gM ,aC( 

snednacs .M .)eF ,K( 
stnetnoc tneirtun dees hgih ylriaf ,revewoH

 rof devresbo erew snednacs .M ,anacirfa .A
 dna  snebmucorp .T  ,)P(  sediozynoc .A  dna .T

 snebmucorp .)aN ,gM( sdeew rehto dna )aC(
 ,oslA anacirfa .A  dna L silatnedicco .S dah .

 sa stnetnoc eF dees hgih ylevitarapmoc .M
snednacs .  ,tsartnoc nI silatnedicco .S eht dah 

 ,stnetnoc K dna P dees tsewol muinogopolaC
sedionucum aN dna gM ,aC dees tsewol eht 

 dna stnetnoc suirotilo surohcroC tsewol eht 
.tnetnoc eF dees

seilimaf deew rehto susrev eaecaretsA
rehgih ylbaredisnoc dah eaecaretsA ylimaf ehT
stnetnoc aC dna P dees )atad deloop( egareva
nI .)3 elbaT( denibmoc seilimaf deew rehto naht
semit evif tuoba saw tnetnoc P dees ,ralucitrap
deew rehto eht ni naht eaecaretsA eht ni rehgih
.rehgih semit owt saw aC dees elihw ,seilimaf
ylriaf erew stnetnoc tneirtun dees rehto ,ylralimiS
deew rehto eht ni naht eaecaretsA eht ni rehgih

.seilimaf

siylana noitalerroC
gnoma dedrocer stneiciffeoc noitalerroc eht fO
ylno ,.ry 2 revo degareva stneirtun fo sriap lla
saw )5 = fd ,18.0 = r( noitalerroc aN x aC eht
.seilimaf deew eht lla ni )50.0 = P( tnacifingis
aN x aC eht ylno ,eaecaretsA eht ni ,ylralimiS
nI .)3 = fd ,88.0 = r( tnacifingis saw noitalerroc
ylimaf rettal eht fo srebmem eht lla fo ,noitidda

 ylno ,)4 = n( delpmas  snebmucorp .T  dna .M
snednacs )3 = fd ,88.0 = r( yltnacifingis erew 

.stnetnoc larenim dees ot tcepser htiw detalerroc

 deeW axat    P  K aC  gM  aN  eF  

sediozynoc mutaregA   57.4511  65.776    99.776  98.026    58.076              53.99  

anacirfa ailipsA     49.636  54.427  99.4851  42.017  42.0301  89.041  

snednacs arehtnaleM     37.955  72.008    57.894  30.546    10.697  30.741  

adirT snebmucorp x     69.875  27.575    22.895  10.076    45.776    08.59  

sedionucum muinogopolaC      17.39  61.895    67.713  26.615    94.746    55.59  

silatnedicco anneS       64.67  11.555    41.143  97.435    01.437  49.131  

eralucibro mulapsaP     21.533  79.276    57.824  .336 04    60.228    33.29  

suirotilo surohcroC     94.341  16.986    72.484  31.236    21.007    83.48  

naeM       04.744  37.166    32.516  93.026    08.957  71.011  

±ES       60.921    89.82    36.441    69.22      72.44      39.8  

%VC         46.18    .21 93      15.32      07.3      94.61    49.22  

sdeew laerec detceles fo )gk/g( stnetnoc larenim dees ).ry-2( delooP :2 elbaT
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larenim deeS     eaecaretsA ylimaF    sdeew rehtO  

P         02.261 + 73.95  

K      05.496 + 89.64     69.826 + 56.13  

aC       94.738 + 85.152     89.293 + 96.83  

gM       45.166 + 80.91     42.975 + 31.13  

aN       66.397 + 49.38     49.527 + 66.63  

eF       92.911 + 33.41     50.101 + 65.01  

76.141  06.237 +

ot evitaler eaecaretsA ylimaf eht fo )gk/g( stnetnoc larenim dees egarevA :3 elbaT
sdeew laerec rehto

larenim deeS   P  K  aC   gM  aN   eF  

P   - 

K   83.0  

aC    54.0   83.0   - 

gM    45.0   65.0   27.0   - 

aN    31.0   15.0   18.0   16.0  - 

eF    50.0   93.0   14.0   81.0  36.0   - 

sdeew laerec detceles fo stnetnoc larenim dees egareva fo stneiciffeoc noitalerroC :4 elbaT

.)5 =fd( 50.0 =P ta tnacifingis 67.0 naht retaerg eulav r

NOISSUCSID
porc stifeneb sdnalmraf no ecneserp deeW
revoc dna hclum ,erunam sa ylno ton noitcudorp

morf snoitidda tneirtun hguorht osla tub seiceps
dees ,yduts tnerruc eht nI .sdees deew gniyaced
deirav sdeew laerec detceles fo stnetnoc larenim
deew htiw dna ,noitartnecnoc ni yltnereffid
ehT .noitcelloc dees fo raey dna ylimaf
tsom ni slarenim rojam fo ecneserp tnanimoderp
a setacidni erofereht seiceps deew eht fo
larenim dees eht fo noitubirtnoc tnacifingis
ehT .sutats tneirtun lios eht ot snoitidda
dna htworg tnetsisrep ,evissergga citsiretcarahc
nosaes yrd eht ni sdeew eht fo stuptuo dees hgih
-dliub no snoitacilpmi evitisop taerg evah wollaf
gnipporc tneuqesbus ot roirp ytilitref lios fo pu

.nosaes yniar ylrae eht ni

lios eht ni tneserp snoi fo epyt eht ,ralucitrap nI
fo noitisopmoced lacimehc eht stceffa noitulos
sedicibreh fo ecnetsisrep ehT .slios ni sedicibreh
ytidica lios yb detceffa si enizarta sa hcus
-s rehto ynam ,ylralimiS .)7891 ,udnubokA(
ni naht lios dica ni tnetsisrep ssel era senizairt
deew ,erofereht yltnerappA .slios enilakla ylthgils
ro snoina rehtie etarebil dna yaced taht sdees
lios enilakla ro cidica rehtie etaerc snoitac
sdees deew ,yduts tnerruc eht nI .snoitidnoc
yltnanimoderp deniatnoc yltnetsisnoc
.snoitac elbaegnahcxe fo stnetnoc elbaredisnoc
noitcaer lios enilakla eht fo snoitacilpmi ehT
eht no noitisopmoced dees morf gnitluser
ecnegreme-erp fo ecnetsisrep dna ytivitca
ylgnorts si smetsysoce-orga hcus ni sedicibreh
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dees fo esaeler eht ,noitidda nI .detacidni
sruovaf ylno ton lairetam cinagro dna stneirtun
etatilicaf tub smsinagro lios ynam fo ytivitca eht
.sedicibreh deilppa-lios fo nwodkaerb laiborcim
tneirtun dees ni secnereffid cificepsretnI
,tibah htworg deew ot eud eb yam stnetnoc

brosba ot yticapac ,tnemeriuqer tneirtun
etacolla ot yticapac dna lios morf stneirtun
ralimiS .noitcudorp dees ot stneirtun debrosba
rehto gnoma detroper neeb evah snoitavresbo
dna ijnaT ;7891 ,ruommaS( sdeew fo sepyt
ehT .)8991 ,uriaT dna edniredO ;8991 ,suorahglE
deew lla rof dedrocer ytilibairav wol yltnerappa
eF ylralucitrap dna ,gM dna K ni seiceps
snoitavresbo suoiverp htiw eerga osla ,stnetnoc
ijnaT( seiceps deew 93 gnoma N ot tcepser htiw
larenim dees ,revewoH .)8991 ,suorahglE dna
dna 2 .ry ni naht 1 .ry ni rehgih erew stnetnoc
lios ,snoitidnoc rehtaew ot detubirtta eb nac siht
,oslA .etis elpmas eht ni htworg deew dna ytilitref
ni gM dna aC ,P egareva ni noitairav retaerg eht
rehgih elbissop ot eud eb yam 2 .ry ni naht 1 .ry

morf gnisira stneirtun larenim fo slevel evitan
.noitisopmoced eudiser porc elbaredisnoc
sesaercni elbaredisnoc detroper )8991( iyinejO
hsa doow ot eud stnetnoc tneirtun lios ni
,noitisopmoced eudiser deew dna noitidda

 yllaicepse atarodo anealomorhC erom ,2 .ry nI .
desaercni dna deyaced noitategev ydeew
elbaredisnoc eht ,P roF .lios eht ot snruter larenim

morf esora ylbaborp stnetnoc dees ni noitcuder
tneirtun dna ycneicifed ,noitazilibommi

.smsinogatna
etacidni stnetnoc larenim dees no atad delooP

 ni P fo slevel rehgih  ,sediozynoc .A dna gM ,aC
 ni aN anacirfa .A  ni eF dna K dna snednacs .M

 ot noitidda ni ,esehT .sdeew rehto ni naht .T
 snebmucorp eaecaretsA eht fo srebmem era

etalumucca ot nwohs sah yduts siht hcihw
dna P yllaicepse ,stnetnoc tneirtun dees rehgih
,eaecabaF :seilimaf deew eerht rehto eht naht aC

era sgnidnif esehT .eaecailiT dna eaeceaoP
ijnaT yb detroper sgniknar eht htiw tnetsisnoc
aN ,aC ,P rof yllaicepse )8891( suorahglE dna
)9391( hgniS dna hgniS ,oslA .eF dna

 fo ytiroirepus eht detartsnomed sixatolpiD
 euqilisiunet  ,)eareficurC( elileD ateB

apracorcam  ,.ssuG elarum muidoponehC .L 
,P fo stnetnoc dees rieht ni )eaecaidoponehC(

deew dna sdeew rehto eht revo eF dna K ,aN ,aC
deniatbo stnetnoc K dees ,tsartnoc nI .seilimaf
eaecailiT > eaecaretsA .ziv yduts tnerruc eht ni
fo stroper eht detsartnoc ,eaecabaF > eaecaoP >
deknar hcihw ,)8991( suorahglE dna ijnaT
ehT .eaecaoP > eaecaretsA > eaecabaF
sutats K lios ot eud eb yam gniknar ni ecnereffid
.sv dira-imes( senoz lacigoloce owt eht neewteb

.)dimuh
dehsiugnitsid osla erew sdeew fo rebmun egral A
stnetnoc larenim dees muminim dna mumixam yb
.seiduts suoiverp ni sa eF dna K ,aN ,gM ,aC ,P fo

silatnedicco .S htiw detaicossa ylnommoc si 
dedarged dna dnal porcnon ,sdnaletsaw
yllaitnesse era hcihw dnal larutlucirga
yldekram eht rof tnuocca yam sihT .dehsirevopmi

 ni K dna P wol  anneS eht hguohtlA .sdees
dna gM ,aC fo seititnauq egral seriuqer eaecabaF

muminim eht ,noitamrof dop rof yllaitnesse aN
 rof dedrocer stnetnoc sedionucum .C sdees 

ton od stneirtun eseht taht etacidni
dees retfa dees eht ni etalumucca yltneuqesbus
dna ijnaT ,yevrus suoiverp a nI .noitamrof
wol ylevitaler a deniatbo osla )8991( suorahglE
dna aC fo tcepser ni eaecabaF eht rof gniknar

.aN
larenim dees fo sisylana evitarapmoc ,yllareneG
a dewohs seilimaf deew gnoma stnetnoc
rehgih ylriaf dna aC dna P rehgih ylbaredisnoc
eht ni naht eaecaretsA eht ni eF dna aN ,gM ,K
troper eht htiw seerga sihT .seilimaf deew rehto
ni yllaicepse )8991( suorahglE dna ijnaT fo
ni eaecaretsA eht fo ytiroirepus eht fo tcepser
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,revewoH .eaecabaF eht revo aN dna aC ,P dees
ni htfif eaecaretsA eht deknar srohtua rettal eht
,eaecaipA eht retfa tnetnoc K dees
.eaecanogyloP dna eaecabaF ,eaecaidoponehC
eht neewteb tnetnoc K laitnereffid ehT
ot eud eb dluoc eaecabaF dna eaecaretsA

laciport ni wol ylevitaler si K ;noiger citamilc
dees gnoma pihsnoitaler tnacifingis ehT .slios
dna ,elbakramer si eaecaretsA eht ni stneirtun
hgih yltnetsisnoc eht ot detubirtta eb dluoc

.ylimaf deew siht ni stnetnoc larenim

NOISULCNOC
siht morf tnedive era snoitacilpmi gniwollof ehT

:yduts
-ssorc tneverp ot deen taerg a si ereht  .1
sdees deew htiw sdleif elbara fo noitanimatnoc
tibihxe hcihw eaecaretsA eht yllaicepse
evissergga dna ruogiv gnildees hgih yllaitnetop

.htworg
fo lavomer eht tneverp ot deen a si ereht  .2

morf noitategev wollaf dedees ylivaeh erutam
utis ni ytilitref lios tsol erotser ot ,sdnats 

stnetnoc larenim dees hgih ylbaredisnoc eht  .3
eht taht etacidni ylgnorts eaecaretsA eht fo
;stneirtun lios no sredeef gnorts yrev era seiceps

dna
deilppa-lios ot noitcaer lios elbissop eht  .4
no setar edicibreh rehgih stseggus sedicibreh
deew detargetni ro/dna sdnal detsefni ylivaeh
.seruliaf ro sessol porc tneverp ot tnemeganam

SECNEREFER
.O.I ,UDNUBOKA  .)7691( eht ni ecneicS deeW 

nhoJ .ecitcarP dna selpicnirP :sciporT
.pp 725 .cnI ,snoS & yeliW

dna .S.C ,DNALEVOH ,.I.J ,YELIAB
.A.G ,NANAHCUB   .)0891( eulav evitirtuN

 .egarof rof seiceps deew 22 fo ymonorgA
,stcartsbA  27 .221:

.)1791( .G.D ,NERRAW dna .J ,ILED evitaleR 
.dimanehpid ot stnalp lareves fo ytivitisnes

,ecneicS deeW  91 .27-07:
.E.C ,NIVEL dna .M ,NAMDEIRF  .)9891(

 deew nosmiJ fo noitisopmoC arutaD(
 )muinomarts  .sdees erutlucirgA fo lanruoJ

 yrtsimehC dooF dna 73 .5001-899 :
.N.M ,NESNAITSIRHC dna .L.J ,NOTLIH

 .)2791( evitceles ot noitubirtnoc dipil ehT
 .nilarufirt fo noitca ,ecneicS deeW  02 -092 :

.492
.O.A ,URIAT dna .A.R ,EDNIREDO  .)9891(

rof rebut egdestun wolley fo noitasilitU
 :nI .ruolf etisopmoc ,hcraeseR deeW  83 -97 :

.68

.O.S ,IYINEJO   .)8991( ytilitref lios rof hsa fo esU
.tnemevorpmi dleiy porc dna emmargorP

42 ,srepaP fo tcartsbA dna seitivitcA fo ht

yteicoS ecneicS lioS fo ecnerefnoC launnA
awafaT rakabubA ,01-7 .ceD ,airegiN fo
.pp 84 ,airegiN ,ihcuaB ,ytisrevinU awelaB

.)6791( .D ,NOSRAEP fo sisylana lacimehC 
.nodnoL ,enotsgniviL llihcruhC .dooF

.H.R ,RUOMMAS   .)7891( stneutitsnoc lacimehC
fo snietorp dees fo siserohportcele dna

 fo seiceps emos aiciV  :nI . ,hcraeseR deeW
83 .68-97:

.F.G ,NERRAW DNA .M ,REDEORHCS .)1791( 
ot stnalp lareves fo ytivitisnes evitaleR

 .besonid ,ecneicS deeW  91 .476-176:
dna .D.E ,LLAHCS ,.J ,ILED ,.M ,REDEORHCS

.F.G ,NERRAW   .)4791( noitisopmoc deeS
 .seiceps porc dna deew 66 fo ecneicS deeW ,

22 .001-39:
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.B.L ,HGNIS dna .N.B ,HGNIS   .)9391( evitaleR
elbara fo sdeew fo stneirtun fo noitprosba

 .dnal ,ecneicS lioS  74 .532-722:

.M ,SUORAHGLE dna .A ,IJNAT   .)8991( A
deew fo noitisopmoc larenim fo yevrus

 .sdees  ,hcraeseR deeW 83 .68-97 :
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