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gnoL - serutxiM tlahpsA fo gnigA mreT  
 

niY naF a rA htidE , á alubm - odacreM b nitraM sppE ymA , a, 
bmocweN divaD b narT maN , c 

 
a C ,ytisrevinU M&A saxeT ,gnireenignE liviC fo tnemtrapeD yrhcaZ  ,noitatS egello

34877 saxeT  
b C ,etutitsnI noitatropsnarT M&A saxeT 34877 saxeT ,noitatS egello  
c 94863 amabalA ,nrubuA ,ygolonhceT tlahpsA rof retneC lanoitaN  

 
 
A TCARTSB  .  dna noitcurtsnoc dna noitcudorp gnirud srucco serutxim tlahpsa fo gnigA

 deiduts neeb sah cipot siht hguohtlA .tnemevap eht fo efil ecivres eht tuohguorht seunitnoc
 tnalp dna ,sretemarap noitcudorp ,stnenopmoc erutxim tlahpsa ni segnahc tnecer ,ylevisnetxe
 fo stcapmi eht sredisnoc taht noitaulave evisneherpmoc a rof deen a desiar evah ngised
 noitcudorp dna ,epyt tnalp ,ygolonhcet AMW ,slairetam delcycer ,epyt etagergga ,etamilc

a stcejorp dleif neves morf deriuqca erew seroc dleif ,yduts siht nI .erutarepmet  noitcurtsnoc t
 gnitacirbaf rof detcelloc osla erew slairetam war dna ,sdrawretfa shtnom lareves dna

gnol erew taht snemiceps yrotarobal -  detceles htiw ecnadrocca ni )AOTL( dega nevo mret
erew stset gnikcart leehw grubmaH dna suludom tneiliser ehT .slocotorp   htob no detcudnoc

 .gniga htiw ecnatsiser gnittur dna ssenffits erutxim fo noitulove eht etaulave ot sepyt nemiceps
eerged evitalumuc fo stpecnoc ehT -  yfitnauq ot desoporp erew oitar ytreporp erutxim dna syad

seitreporp erutxim no tceffe sti dna gniga dleif  slocotorp AOTL eht taht detacidni stluser tseT .
 fo owt   dna )C°06( F°041 ta skeew evif   htiw serutxim decudorp )C°58( F°581 ta syad

ni tnelaviuqe - 7 fo gniga dleif ecivres – 21 dna shtnom 21 –  gnidneped ,ylevitcepser ,shtnom 32
caf eht gnoma ,yllaniF .etamilc no  delcycer ,ygolonhcet AMW ,yduts eht ni detagitsevni srot

gnol eht no tceffe tnacifingis a detibihxe noitprosba etagergga dna ,slairetam -  gniga mret
 on dah epyt tnalp dna erutarepmet noitcudorp elihw ,serutxim tlahpsa fo scitsiretcarahc

 .tceffe  
 
 
K SDROWYE :  ,stnenopmoc erutxim ,ecnatsiser gnittur ,ssenffits ,scitsiretcarahc gniga

sretemarap noitcudorp . 
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ALUBMÁRA ,NIY - NART ,BMOCWEN ,NITRAM SPPE ,ODACREM  

 
 

.1  0 I  noitcudortn  

 dna ,noitadixo ,noitazilitalov ot eud emit htiw serutxim tlahpsa fo gnineffits ehT
 sihT .gniga sa ot derrefer si sessecorp lacimehc rehto  eht fo gnitaeh eht ot eud srucco

trohs eht ni noitcurtsnoc dna noitcudorp gnirud rednib -  noitadixo ot eud dna mret
gnol eht revo emit htiw -  ytiliba ehT .tnemevap eht fo efil ecivres eht tuohguorht mret

 serutxim dna srednib tlahpsa fo gniga dleif etalumis ot  ,ylevisnetxe deiduts neeb sah
 no lesseV gnigA erusserP fo esu eht gnidulcni serudecorp gniga yrotarobal dna

gnol yrotarobal dna srednib tlahpsa -  no slocotorp )AOTL( gniga nevo mret
noitacificeps rednib ni esu rof detpoda neeb evah serutxim tlahpsa detcapmoc  dna s

A .ngised erutxim f ,yllanoitidd  eb ot demussa neeb sah serutxim tlahpsa fo gniga dlei
 dehsilbatse neeb evah snoitalerroc elbatpecca dna ,tsap eht ni tnetsisnoc ylevitaler
 dna nworB ;4991 ,.la te lleB( slocotorp AOTL yrotarobal dna gniga dleif neewteb
 .)4102 ,.la te nitraM sppE ;7002 ,nagirraH ;5002 ,.la te revolG ;0002 ,zlohcS
 saw slairetam delcycer fo tnuoma eht nehw emit a ta derrucco siht ,revewoH
 noitcudorp tnalp dna ,nommoc ton saw )AMW( tlahpsa xim mraw ,wol ylevitaler

oc ylriaf erew serutarepmet .tnetsisn  

 ,stnenopmoc erutxim tlahpsa ni derrucco evah segnahc ,sedaced eerht tsal eht nI
 ,sreifidom remylop fo esu desaercni gnidulcni ,ngised tnalp dna ,gnissecorp erutxim
 stnalp xim murd dna ,AMW fo tnevda eht ,slairetam delcycer fo esu desaercni

 )PMD(  rof laicifeneb era segnahc eseht hguohtlA .)PMB( stnalp xim hctab gnicalper
 weiver ot deen eht desiar evah yeht ,snosaer lacinhcet dna ,latnemnorivne ,cimonoce
 si ereht ,eroferehT .detaulave dna dengised era serutxim tlahpsa woh no secitcarp eht

 ot deen a gnol eht etaulave rehtruf -  taht serutxim tlahpsa fo scitsiretcarahc gniga mret
 AMW ,slairetam delcycer ,epyt etagergga ,etamilc fo stcapmi eht sredisnoc

.erutarepmet noitcudorp dna ,epyt tnalp ,ygolonhcet  

c a poleved )1( :ot era yduts siht fo sevitcejbo ehT  gniga dleif neewteb noitalerro
 ,.e.i( owt ot eno   taht slocotorp AOTL yrotarobal dna )noitcurtsnoc retfa sraey

 )2( dna ,sretemarap noitcudorp dna stnenopmoc erutxim suoirav setadommocca
gnol eht no stceffe tnacifingis htiw srotcaf yfitnedi - carahc gniga mret  fo scitsiret

tsop dna noitcurtsnoC .serutxim tlahpsa -  morf deriuqca erew seroc noitcurtsnoc
 slairetam war ,noitidda nI .gniga dleif fo sevitatneserper sa stcejorp dleif neves
 deniatbo osla erew slairetam delcycer dna ,srednib tlahpsa ,setagergga gnidulcni

f yrotarobal gnitacirbaf rof stcejorp dleif emas eht mor - yrotarobal dexim -  detcapmoc
 tneiliser ehT .slocotorp AOTL detceles htiw ecnadrocca ni snemiceps )CLML(

M( suludom R  eht ni dedulcni erew )TTWH( tset gnikcart leehw grubmaH dna tset )
 etagitsevni ot yduts gnol fo tceffe eht -  .serutxim tlahpsa fo gniga mret  

gnol eht no weiver erutaretil feirb a sedivorp tsrif repap sihT -  fo gniga mret
 si ngised latnemirepxe eht ,nehT .yrotarobal dna dleif eht ni serutxim tlahpsa

na atad dna stluser tset yb dewollof ,debircsed  eht fo snoisulcnoc ,yllaniF .sisyla
 .dedivorp era hcraeser erutuf rof snoitadnemmocer dna yduts  
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gnoL erutxiM - gnigA mreT  

 
 

.2  0 dnuorgkcaB  

ni rieht tuohguorht seunitnoc stnemevap tlahpsa fo gnigA -  ecivres sevil  a ta hguoht ,
dna noitcudorp gnirud gnirrucco taht ot derapmoc etar rewol   .noitcurtsnoc

 seitreporp erutxim tlahpsa ni segnahc eht rof tnuocca ot tnatropmi si ti ,eroferehT
gnol rof selpmas yrotarobal gniraperp nehw gniga dleif ot eud -  ecnamrofrep mret

i serutxim tlahpsa fo ngised xim yrotarobal rof ecitcarp dradnats ehT .gnitset  ot s
 rof snemiceps detcapmoc gninoitidnoc yb gniga dleif etalumis evif   F°581 ta syad

 wef tsap eht nI .03 R OTHSAA htiw ecnadrocca ni )C°58( sedaced  evah seiduts ,
gnol yrotarobal dna dleif fo tceffe eht detaulave -  erutxim tlahpsa no gniga mret

dna seitreporp   yrotarobal dna gniga dleif neewteb snoitalerroc elbanosaer deifitnedi
.1 elbaT ni dedivorp si seiduts eseht fo yrammus feirb A .slocotorp AOTL  

 gniga dleif taht detnemucod evah seiduts suoiverp ,1 elbaT ni dezirammus sA
 erutxim no tceffe tnacifingis a sah  neeb evah srotcaf fo rebmun a dna ,seitreporp

 ,serutxim tlahpsa fo scitsiretcarahc gniga dleif no ecneulfni na evah ot deifitnedi
ni tnemevap gnidulcni -  erutxim ,emit dna erutarepmet ecivres ( sdiov ria VA )  dna

limiS .noitprosba etagergga dna ,tnetnoc rednib  AOTL yrotarobal ,gniga dleif ot ra
 erutxim desaercni yltnacifingis htiw serutxim tlahpsa ecudorp ot elba erew slocotorp

 ot derapmoc sa ecnatsiser gnittur dna ssenffits esoht   nI .serutxim deganu rof
ew serutxim tlahpsa fo scitsiretcarahc gniga eht ,noitidda  AOTL ot evitisnes erom er

 gniga dleif neewteb snoitalerroc fo yteirav a ,yllaniF .emit AOTL naht erutarepmet
 esoht gnoma secnereffid eht dna ,desoporp neeb sah slocotorp AOTL yrotarobal dna

rp erutxim ro rednib tnereffid eht ot eud ylekil erew snoitalerroc  seitrepo
 .detagitsevni  

gnol no stroffe hcraeser suoiverp eht etipseD -  ,serutxim tlahpsa fo gniga mret
 eht ,elpmaxe roF .desserdda ylluf eb ot deen taht stcepsa lareves llits era ereht

ni tnemevap gnisu gniga dleif fo noitacifitnauq - a ot deliaf emit ecivres  eht rof tnuocc
 a ,erofereht ;stcejorp dleif suoirav rof setamilc dna setad noitcurtsnoc ni secnereffid

ni tnemevap htob gniredisnoc dedeen si cirtem gniga dleif retteb -  erutarepmet ecivres
wteb noitalerroc a poleved ot laitnesse si ti ,eromrehtruF .emit dna  gniga dleif nee

 etagergga fo stceffe eht sessapmocne taht slocotorp AOTL yrotarobal dna
 noitcudorp dna ,epyt tnalp ,ygolonhcet AMW ,slairetam delcycer ,noitprosba

 .erutarepmet  

1 elbaT  .  suoiverP r  no hcraese l gno -t  mre a  fo gnig a  tlahps m serutxi . 

ecnerefeR  oL gn - gnigA mreT  sgnidniF rojaM  

1891 ,lheoderP dna pmeK  

gnigA dleiF  

 ytisorop etagergga dna ,VA ,erutarepmet riA
stceffe tnacifingis  

2891 ,iraK   tnetnoc tlahpsa dna ytilibaemrep tnemevaP
stceffe tnacifingis  

0002 ,tloR  

•  erutarepmet tneibma dna emit erusopxE
stceffe tnacifingis  

•  tnetnoc rellif dna ,VA erutxim ,tnetnoc redniB
tceffe on  
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ALUBMÁRA ,NIY - NART ,BMOCWEN ,NITRAM SPPE ,ODACREM  

 
 

ecnerefeR  oL gn - gnigA mreT  sgnidniF rojaM  

2102 ,.la te nodnoR  

•  ,ecnatsiser gnittur ,ssenffits erutxim desaercnI
 fo shtnom 92 tsrif rof ecnatsiser eugitaf dna

erusopxe latnemnorivne  
•  dna 03 neewteb devresbo dnert etisoppO  24

shtnom  

3102 ,.la te rarraF  
•  eht fo mm52 pot eht ot detimil ton gniga dleiF

tnemevap  
• devresbo tneidarg gniga dleiF  

4102 ,.la te tseW  

• noitcudorp gnirud AMH naht gniga ssel AMW  
•  AMH .sv AMW neewteb ecnereffid decudeR

gniga dleif htiw  
•  rednib dna edarg eurt rednib tnelaviuqE

 retfa AMH .sv AMW rof noitprosba owt   fo sraey
gniga dleif  

1102 ,.la te nairoM  
gnigA baL  

shtnom 9 dna ,6 ,3(  
)C°06 ta  

•  aera lynobrac rednib dna *E erutxim desaercnI
AOTL htiw )AC(  

•  etagergga elihw tceffe tnacifingis ecruos redniB
 tceffe on ecruos  

3102 ,ineshoM dna irazA  
gnigA baL  

C°58 ta syad 2(  
)C°58 ta syad 5  

•  tnenamrep ot ecnatsiser erutxim desaercnI
AOTL htiw noitamrofed  

•  dna AOTS neewteb devresbo ecnednepedretnI
AOTL  

xobraT   ,leinaD saiS dna
3102  

gnigA baL  
C°58 ta syad 2(  
C°58 ta syad 4  
)C°58 ta syad 8  

• AOTL htiw ssenffits desaercnI  
•  > erutxim nigriv :AOTL morf tceffe gnineffitS

erutxim PAR  
• AOTL > ledom metsyS gnigA labolG  

4102 ,.la te ieafaS  
gnigA baL  

C°58 ta syad 2(  
 syad 8 )C°58 ta  

• AOTL htiw ssenffits desaercnI  
•  .sv AMH rof ssenffits ni ecnereffid decudeR

AOTL htiw AMW  

4991 ,.la te lleB  
gnigA baL .sv dleiF  

C°001 ta syad 4(  
)C°58 ta syad 8  

•  fo AOTS ruof   gniga dleif = C°531 ta sruoh
ssecorp noitcurtsnoc eht gnirud  

•  no tceffE  > erutarepmet AOTL :gniga erutxim
emit AOTL  

•  fo AOTL sulp AOTS ruof   dna C°001 ta syad
thgie   = C°58 ta syad  enin  ni gniga dleif fo sraey

etatS notgnihsaW  

0002 ,zlohcS dna nworB  gnigA baL .sv dleiF  
)C°58 ta syad 4(  

• ruof fo AOTL :ssenffitS  51 = C°58 ta syad   sraey
setatS detinU eht ni gniga dleif fo  

7002 ,nagirraH  

gnigA baL .sv dleiF  
C°08 ta syad 5(  
C°58 ta syad 5  
)C°09 ta syad 5  

• gniga yrotarobal dna dleif tnacifingiS  
•  gniga dleif no tceffe tnetnoc VA  
• fo sraey net ot neves .sv C°58 ta syad eviF   dleif

 dleif < bal ;%8 < VA nehw dleif > bal :gniga
%8 > VA nehw  

4102 ,.la te nitraM sppE  
gnigA baL .sv dleiF  
 ta skeew 61 ot 1(

)C°06  

•  dna gniga dleif htiw ssenffits desaercnI
 AOTL yrotarobal  

• ni tnemevaP -  dleif no tceffe erutarepmet ecivres
gniga  

•  retfa ,AMH = AMW :ssenffitS thgie ot xis  
gniga dleif fo shtnom  

•  AMH rof C°531 ta sruoh owt fo AOTS :ssenffitS
owt dna   fo AOTL sulp AMW rof C°611 ta sruoh

 thgie ot ruof  fo remmus tsrif = C°06 ta skeew
 gniga dleif  
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 0.3 ngiseD latnemirepxE  

ivorp noitces sihT  ,yduts eht ni desu ngised latnemirepxe eht fo weivrevo na sed
 ,serudecorp noitacirbaf nemiceps ,slairetam dna stcejorp dleif fo noitceles gnidulcni

.ygolodohtem hcraeser dna ,stset yrotarobal  

 1.3    slairetaM dna stcejorP dleiF  

 stcejorp dleif neves morf erew yduts siht ni desu slairetaM  )sreyal ecafrus(  detacol
 a edulcni ot redro ni deredisnoc erew srotcaf gniwollof ehT .setatS detinU eht ssorca
 AMW ,noitprosba etagergga :sretemarap noitcudorp dna slairetam fo murtceps ediw

nhcet  .erutarepmet noitcudorp dna ,epyt tnalp ,slairetam delcycer fo noisulcni ,ygolo
tsop fo tes eno tsael ta dna seroc noitcurtsnoc ,stcejorp dleif eseht fo hcae roF -

erew seroc noitcurtsnoc  sreyal tnemevap ecafrus eht morf deriuqca   ot tneserper   dleif
nI .gniga   delcycer dna ,setagergga ,srednib tlahpsa gnidulcni slairetam war ,noitidda

 a sedivorp 2 elbaT .snemiceps CLML gnitacirbaf rof detcelloc erew slairetam
 noitcudorp dna stnenopmoc erutxim fo smret ni stcejorp dleif eseht fo yrammus

 .sretemarap  

 2.3 nemicepS  noitacirbaF  

 deificeps eht ot detaeh erew srednib dna setagergga ,snemiceps CLML etacirbaf oT
 eht ,sdrawretfA .rexim elbatrop a gnisu dexim neht dna erutarepmet gnixim tnalp

trohs yrotarobal eht gniwollof nevo eht ni denoitidnoc saw xim esool -  nevo mret
iga  fo locotorp )AOTS( gn owt   eht ni noitcapmoc ot roirp )C°531( F°572 ta sruoh

 etalumis ot elba saw locotorp AOTS detceles ehT .rotcapmoC yrotaryG evaprepuS
 ,.la te niY( seroc noitcurtsnoc fo ecnatsiser gnittur dna ,ssenffits ,scirtemulov eht

eps lairT .)5102  VA htiw deniatbo erew snemiceps erusne ot detacirbaf erew snemic
5.0±0.7 fo stnetnoc % gnol etalumis oT . - trohs eht ,dleif eht ni gniga mret -  dega mret

 yrotarobal htiw ecnadrocca ni noitcapmoc retfa dega rehtruf erew snemiceps CLML
 fo slocotorp AOTL owt  skeew   ,)C°06( F°041 ta eerht   rof ylno( )C°58( F°581 ta syad

 dna ,)stcejorp dleif owt evif   rof detset gnieb ot roirp )C°58( F°581 ta syad
 .noitaulave ecnamrofrep  
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2 elbaT  .  fo yrammuS .stcejorp dleif  

tcejorP  tlahpsA  etagerggA  erutxiM   %
PAR  

 %
SAR  T noitcudorp  rotcaF  

saxeT  

07 GP -
22  

46 GP -
22  

enotsemiL  

AMH  - - F°523  
 AMW

ygolonhceT  
 delcyceR

lairetaM  

AMH  51  3 F°523  
gnimaoF  - - F°572  
mrehtovE  - - F°572  
mrehtovE  51  3 F°072  

 weN
ocixeM  

67 GP -
82  

46 GP -
82  

 suoeciliS
levarG  

AMH  - - F°543   AMW
ygolonhceT  
 delcyceR

lairetaM  

AMH  53  - F°513  
gnimaoF  53  - F°582  
mrehtovE  53  - F°572  

gnimoyW  46 GP -
82  enotsemiL  

AMH  - - F°513   AMW
ygolonhceT  
 noitcudorP
erutarepmeT  

gnimaoF  - - F°592&572  
mrehtovE  - - F°572&552  

 htuoS
atokaD  

85 GP -
43  ezitrauQ  

AMH  02  - F°013  
 AMW

ygolonhceT  
gnimaoF  02  - F°572  
mrehtovE  02  - F°072  
arevdA  02  - F°082  

awoI  85 GP -
82  

 enotsemiL
 %2.3&9.0(
 noitprosbA

 yticapaC
)]CA[  

dnaS dleiF  

AMH  
)CA%9.0(  02  - F°523&592   AMW

ygolonhceT  
 noitcudorP
erutarepmeT  
 etagerggA

noitprosbA  

AMH  
)CA%2.3(  02  - F°013&592  

gnimaoF  
)CA%9.0(  02  - F°592&562  

gnimaoF  
)CA%2.3(  02  - F°092&062  

anaidnI  46 GP -
22  enotsemiL  

AMH  )PMB(  52  - F°503  

 AMW
ygolonhceT  
epyT tnalP  

AMH  )PMD(  52  - F°003  
arevdA  
)PMB(  52  - F°372  

gnimaoF  
)PMD(  52  - F°172  

adirolF  85 GP -
82  

 etinarG
)CA %6.0(  
 enotsemiL

)CA %7.3(  

AMH  
)CA%6.0(  52  - F°603  

 AMW
ygolonhceT  
 etagerggA

noitprosbA  

AMH  
)CA%7.3(  52  - F°803  

gnimaoF  
)CA%6.0(  52  - F°272  

gnimaoF  
)CA%7.3(  52  - F°762  

 3.3  yrotarobaL stseT  

M ehT R  evisserpmoc a fo snoitacilppa evititeper hguorht detcudnoc saw tset
 etercnoc tlahpsa lacirdnilyc fo enalp lartemaid lacitrev eht gnola daol enisrevah
 yb derusaem erew nemiceps eht fo snoitamrofed latnoziroh gnitluser ehT .snemiceps

fid elbairav raenil owt  latnoziroh eht gnola dengila )TDVL( srecudsnart laitneref
 rof desu saw )C°52( F°77 ta moor dellortnoc yllatnemnorivne nA .enalp lartemaid
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 eht mrofrep ot desu tnempiuqe tset ehT .gnitset dna gninoitidnoc erutarepmet
s era putes nemiceps eht dna stnemerusaem M .1 erugiF ni nwoh R  saw ssenffits

 latnoziroh eht gnola dengila sTDVL lanretxe htiw 9637D MTSA rep derusaem
 .)00.1 = nemiceps eht fo retemaid fo noitcarf a sa htgnel eguag ,.e.i( enalp lartemaid

M eht ,1 noitauqE ni desserpxe sA R b detaluclac saw ssenffits  ,daol lacitrev no desa
.oitar nossioP s’erutxim tlahpsa eht dna ,noitamrofed latnoziroh  

MR =
P(ν + 0. 2372 )

t∆
  [1] 

:erehW  MR ;erutxim tlahpsa fo suludom tneiliser =  
p ;daol lacitrev =  
υ ;oitar s’nossioP =  
t dna ;ssenkciht nemiceps =  
Δ .sTDVL yb derusaem noitamrofed latnoziroh =  

 
   )a(               )b(  

1 erugiF  . MR .metsys noitisiuqca atad )b( ,emarf gnidaol ni putes elpmas )a( ;tset  

 gnitaulave rof desu ylnommoc tset yrotarobal a si )423 T OTHSAA( TTWH ehT
 dna ecnatsiser gnittur tsisnoc tset ehT .serutxim tlahpsa fo ytilibitpecsus erutsiom s  fo

 ta retaw mraw ni snemiceps gnigrembus 221 ° ( F C°05 )  25 ot meht gnitcejbus dna
 saw snemiceps etacilper owt fo hcaE .etunim rep leehw leets dedaol a fo sessap

aol 000,02 fo mumixam a rof dedaol  nemiceps eht fo retnec eht litnu ro selcyc d
xeT noitacificeps noitatropsnarT fo tnemtrapeD saxeT rep mm5.21 yb demrofed -

242 -  erugiF ni nwohs si stnemerusaem eht mrofrep ot desu tnempiuqe TTWH ehT .F
2. 
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2 erugiF  . .tnempiuqe tset TTWH  

 gnittur TTWH eht roF  )4102( .la te niY yb depoleved dohtem levon a ,sisylana
 gnittur tnereffid htiw serutxim tlahpsa etanimircsid ot yduts eht ni desu saw

εΔ( rebmun gnippirts eht ta tnemercni niarts citsalpocsiv eht dna ,ecnatsiser pv
NS  )

RR[ retemarap ecnatsiser gnittur ,.e.i(  gnittur TTWH eht sa deyolpme saw )]P
 tur fo erusaem ecnatsiser gnittur lanoitidart eht ot derapmoc sA .retemarap ecnatsiser
 citsalpocsiv eht setalosi retemarap PRR eht ,selcyc daol fo rebmun nevig a ta htped

c yna sedulcxe dna esahp peerc eht gnirud niarts tsop eht morf snoitubirtno -
 ehT .gnippirts ot eud ro VA nemiceps tnereffid ot eud esahp noitcapmoc
 deliated eht dna ,3 erugiF ni detartsulli yllacitamehcs si PRR eht fo noitanimreted

w serutxim tlahpsA .)4102 ,.la te niY( erehwesle dnuof eb nac snoitaluclac  rewol hti
 rehgih htiw esoht naht ecnatsiser gnittur retteb evah ot detcepxe era seulav PRR

.seulav PRR  

 dah gnippirts ylrae ,dohtem sisylana eht htiw ecneirepxe suoiverp ot gnidroccA
trohs rof devresbo yltneuqerf neeb - retfos gnisu serutxim tlahpsa dega mret   tlahpsa

 naht ssel ta devresbo rebmun gnippirts eht htiw ,)C°05( F°221 ta detset nehw srednib
 erofeb esahp peerc eht fo noitarud detimil a dah serutxim esehT .selcyc daol 000,3

citsalpocsiv eht fo noitanimreted eht ,ecneuqesnoc a sa dna ,derrucco gnippirts   niarts
 ecnatsiser gnittur erutxim fo noitaulave eht ,yduts siht ni ,eroferehT .elbisaef ton saw
 gnippirts a gnivah serutxim tlahpsa rof demrofrep ylno saw eulav PRR eht yb
 htuoS ,ocixeM weN ,saxeT morf serutxim( selcyc daol 000,3 naht retaerg rebmun

tokaD .)stcejorp dleif adirolF dna ,a  
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3 erugiF  . .eulav PRR TTWH fo noitanimreteD  

 4.3 ygolodohteM hcraeseR  

trohS  .yduts eht ni desu ygolodohtem hcraeser eht stneserp 4 erugiF - gnol dna mret -
ni suoirav ta seroc ,.e.i( serutxim tlahpsa dega mret - dna semit ecivres   CLML

 stcejorp dleif neves morf )slocotorp AOTL yrotarobal tnereffid htiw dega snemiceps
M enimreted ot detset erew R  TTWH dna ssenffits seulav PRR  erew stluser tset ehT .

 htiw ecnatsiser gnittur dna ssenffits erutxim fo noitulove eht yfitnauq ot dezylana
ol gn -  dna gniga dleif neewteb noitalerroc a hsilbatse dna dleif eht ni gniga mret

 snosirapmoc ,noitidda nI .slocotorp AOTL yrotarobal M fo smret ni R  stluser ssenffits
 eht no srotcaf noitcudorp dna erutxim fo stceffe eht etaulave ot demrofrep osla erew

gnol - et  .serutxim tlahpsa fo scitsiretcarahc gniga mr  
 

 

4 erugiF  . .ygolodohtem hcraeseR  

 fo noitacifitnedI
srotcaF tnacifingiS

 AOTL + AOTS
041@w2 fo °F

.sV

 AOTL + AOTS
 fo 581@d5 °F

gnigA dleiF .sv AOTL baL

eroC noitcurtsnoCCLML AMW .sv AMH

 lortnoC .sv hgiH T noitcudorP

PMD .sv PMB

SAR/PAR oN .sv SAR/PAR

 woL .sv hgiH ggA sbA

stcejorP dleiF

I saxeT

ocixeM weN

gnimoyW

atokaD htuoS

awoI

anaidnI

adirolF

 noitcurtsnoC tsoP
DDC x retfa eroC

gnitseT yrotarobaL
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xednI  
srossucsiD dna srotubirtnoC  

_________________________________________________________________________________________________________  
 

 lamrof ot refer srebmun egap denilrednU  egap rehtO .snoitatneserp dna srepap
snoitatneserp noissucsid ot refer srebmun . 

 
 

058 ,418 ,343 ,sirhC ,eidabA  
 ,alA ,sabbA 146  

018 ,nodroG ,yeriA  
 ,sesoM ,anutnekA 146 318 ,  

lA -  ,142 ,042 ,401 ,damI ,idaQ 542 ,188 ,088 ,978 ,878 ,284 ,972 ,  
 488 ,288  

 ,nosrednA ,182 ,082 ,042 ,932 ,402 ,302 ,061 ,601 ,23 ,13 ,evaD  
 185  

 ,nairdA ,ucseirdnA 902 243 ,  
alubmárA -  ,.E ,odacreM 1 

 ,.S ecnereT ,dlonrA 902  
 ,rednaxelA ,namretsuA 542  

388 ,niassuH ,aihaB  
 ,.S ,ahtaleerS ,nagurumalaB 513  

 ,.L ,nolyaG ,rendragmuaB 513 , 777  
ciM ,eokeB  ,leah 196  

 ,samohT ,trenneB 361  ,158 ,702 ,602 ,502 ,402 ,302 , 358 ,458 ,  
 658 ,558  

 ,443 ,.B ,pillihP ,pihsneknalB 956 096 ,986 ,  
061 ,yaR ,tsiuqanoB  

 ,.F ,nimajneB ,srewoB 314  
 ,werdnA ,maharB 131 261 ,161 ,061 ,951 ,851 ,  
 ,enahS ,nanahcuB 918 78 ,878 ,738 ,638 , 388 ,9  

 ,501 ,mailliW ,ralttuB 542  ,384 , 915 745 ,645 ,545 ,  
 ,eissaC ,anerotsaC 53  

 ,aiJ ,gnehC 547  
 ,.W ,dlanoD ,nesnetsirhC 185  

 ,naitsirC ,illecnoccoC 196  
 ,medrE ,ireloC 901  

 ,III ,.B ,leumaS ,repooC 758  

899



 ,yrduA ,dnalepoC 718  , 778  
 ,.rJ ,.B leumaS ,reppoC 513  

 ,801 ,701 ,wehttaM ,nagirroC 718 , 778  
 ,dlanoR ,nuroC 361  

 ,aicraG aneroL ,nolacuC 973  
118 ,417 ,936 ,836 ,444 ,302 ,27 ,nhoJ ,olegnA’D  

 ,mailliW ,ylaD 513 843 ,743 ,643 ,543 ,443 ,343 ,243 ,  
 ,saiS oJ ,leinaD 116  

 ,evaD 656 ,556 ,744 ,843 ,743 ,972 ,851 ,601 ,nahsE  
 ,.D ,yecatS ,refrednefeiD 314 744 ,644 ,544 ,444 ,  

878 ,778 ,743 ,esseJ ,elyoD  
 ,544 ,444 ,nivrE ,ztakuD 944 617 ,517 ,384 ,284 ,184 ,084 ,  

538 ,808 ,644 ,313 ,601 ,leahciM ,gninnuD  
 ,975 ,873 ,773 ,arigawT ,sailE 096 ,085  

 ,.D ,leahciM ,ynadrawlE 53 57 ,47 ,37 ,  
 ,rehpotsirhC ,noscirE 361  

358 ,demhA ,meehaF  
 ,enonnaC otsuguA ,ottehclaF 943  ,873 ,773 ,673 , 945  

658 ,974 ,knarF ,eeF  
808 ,eillE ,iniF  

 ,161 ,061 ,921 ,821 ,nosleN ,nosbiG 902 ,342 ,242 ,142 ,042 ,  
 84 ,184 ,442 458 ,358 ,2  

096 ,gerG ,nostrebliG  
084 ,342 ,242 ,rimA ,ruopilaloG  

57 ,47 ,rimA ,ruopilaloG  
447 ,hciR ,nibbirG  

 ,drawdE ,saaH 361  
745 ,184 ,nhoJ ,kcoddaH  

47 ,37 ,eilE ,jjaH  
658 ,558 ,23 ,madA ,dnaH  

 ,werdnA ,znaH ,131  944 384 ,284 ,184 ,084 ,974 ,  
nhoJ ,yevraH   ,.T 901  

617 ,divaD ,odnanreH  
 ,nairB ,lliH 542  , 915  

 ,rehpotsirhC ,semloH 382 313 ,  
 ,.L ,caasI ,drawoH 777 638 ,  

900



 ,gnehS ,uH 77  
517 ,417 ,242 ,yrreG ,rebuH  

 ,koyhooS ,mI 77  
 ,damE ,messaK 973  
 ,ooS gnaS ,miK 146 656 ,556 ,  

 ,drahciR .Y ,miK 53  
 ,gniK 018 ,808 ,708 ,986 ,182 ,082 ,33 ,elyaG  

843 ,643 ,boB ,zttulK  
118 ,018 ,031 ,921 ,ilaruM ,nanhsirK  

975 ,875 ,744 ,644 ,673 ,142 ,levaP ,zirK  
 ,orteiP ,irdnaeL 945  

388 ,288 ,gnasuJ ,eeL  
 ,nujniX ,iL 902  

 ,.N sallaD ,elttiL 973  
 ,gnaF ,uiL 547  

 ,egroeG ,ppoL 196  
 ,omissaM ,asoL 945 085 ,975 ,875 ,  

 ,semaJ ,yenohaM 584  
 ,akinimoD ,akswezsilaM 717  

 ,jeicaM ,ikswezsilaM 717  
 ,iahiM ,unaetsaraM 943 188 ,088 ,347 ,096 ,986 ,756 ,656 ,545 ,  
 ,sppE ymA ,nitraM 1 502 ,  

 ,dayE ,dasaM 973  
158 ,lacsaP ,sahneracsaM  

602 ,ykceB ,leinaDcM 702 ,  
ennA ,llennoDcM -  ,eiraM 584  

418 ,boB ,sinneGcM  
 ,.J ,divaD ,gnihcsneM 116 046 ,936 ,  

 ,.S aalaW ,rewagoM 542  ,282 .182 ,082 ,972 , 915 318 ,  
 ,701 ,yauoL ,dammahoM 513 ,843 ,743 ,643 ,543 ,443 ,343 ,243 ,  

 758 388 ,288 ,188 ,088 ,978 ,878 ,  
,.L lraC ,htimsinoM  901  , 777 458 ,  

518 ,643 ,543 ,213 ,yrreT ,oodiaN  
 ,nanhsirkiraH ,riaN 314  

 ,rinuM ,lassaN 146  
 ,naoI ,ucselugeN 513  

901



 ,divaD ,bmocweN 1 
 ,divaD ,bmocweN 77  

 ,nasaH ,rezO 542  
347 ,247 ,517 ,384 ,544 ,elaG ,egaP  

 ,suiraD ,ikhsezeP 361  
 ,ehcnalP naeJ - 808 ,384 ,543 ,443 ,702 ,23 ,lacsaP  

 ,tneruaL ,toroP 382  
261 ,161 ,401 ,nairB ,llewoP  

 ,ifesuoY dahraF ,daR 53 975 ,  
908 ,808 ,708 ,347 ,443 ,343 ,nhoJ ,daeR  

 ,dlareG ,eknieR 131  ,113 ,013 ,442 ,342 ,261 , 944 084 ,  
 ,araihC ,idracciR 945  

57 ,amiN ,ihooR  
qoR 501 ,yeR ,eu  

 ,odlanyeR ,euqoR 196  
,243 ,213 ,113 ,502 ,402 ,061 ,951 ,851 ,821 ,yerffoeG ,ewoR  

  ,518 ,318 ,218 ,118 ,343 185  , 116 936 ,  
158 ,058 ,738 ,638 ,082 ,miJ ,namcorehcS  

 ,moT ,noillucS 77  , 938  
 ,valsytsoR ,yyksvorobmahS 361  

 ,821 ,401 ,13 ,egroJ ,asuoS ,188 ,558 ,518 ,418 ,318 ,218 ,708  
 288  

218 ,118 ,redaN ,eebatabaT  
 ,madA ,rolyaT 382  

218 ,eleirbaG ,idlabeT  
113 ,ddoT ,samohT  

 ,maN ,narT 1  , 382 313 ,213 ,113 ,013 ,  
 ,alemaP ,renruT 382  

 ,enahS ,doowrednU 131  
 ,eH ,gnaW 915  

 ,gnafiaH ,neW 547  
 ,tseW 088 ,878 ,ydnaR  

545 ,uradnawsI ,okomtaydiW  
602 ,502 ,sirhC ,smailliW  

 ,.P ,leahciM ,abutsiW 943  , 945  
084 ,974 ,tnarG ,tpuahnelloW  
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 ,uY ,naY 196 617 ,517 ,417 ,  
 ,uhS ,gnaY 131  

 ,naF ,niY 1 33 ,23 ,13 ,  
 ,ayilI ,tuY 584  
 ,fesoJ ,kaZ 901 031 ,921 ,821 ,  

duL ,ottoznaZ 908 ,o  
745 ,645 ,773 ,673 ,baoyE ,eyegeZ  

 ,azerilA ,ilanieZ 956  
 ,eijuF ,uohZ 77  ,801 ,701 .601 ,501 ,401 , 938 ,258 ,158 ,058 ,  

 978 ,878  
 ,madA ,akfoZ 717 447 ,347 ,247 ,  
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