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TCARTSBA  

 raluco ot dael cte sgurd ,gniega ,slanimret yalpsid oediV ot erusopxe ,noitullop ekil srotcaf latnemnorivnE
l noitaropave raet tnatsnoC .)accis sitivitcnujnocotarek( eye yrd otni gnitanimret yllanif eugitaf  ot gnidae

 cinorcimbus cinoitac a fo laitnetop eht ecneH .epytehcra na si ecafrus raluco fo gniyrd detabrecaxe
 gnisrepsid yb detalumrof saw metsys noislume cinorcimbuS .detagitsevni saw sraet laicifitra sa noislume

suoeuqa eht ni edirecylgirt niahc muidem a   dna noitasinegomoh deeps hgih ,gnirrits fo dia eht htiw esahp
 .CMPH dna LE rohpamerC ,51 SH lotuloS ;sreifislume eerht fo snoitanibmoc citsigrenys a gniyolpme

hT .selubolg lio eht ot egrahc ecafrus evitisop trapmi ot desu saw )dipil cinoitac a( enimalyelO  noislume e
 ecafrus dna laitnetop atez ,ezis elubolg ,ytiralomso ,ytisocsiv ,ytivarg cificeps ,Hp rof detaulave saw
 eye yrd evitaropave gnilbmeser sledom tibbar ,sraet laicifitra sa laitnetop metsys eht etaulave oT.noisnet

2.0 gnisu depoleved erew noitidnoc  saw metsys noislume eht fo ycaciffE .edirolhc muinoklazneB %
 latigid yb egrahcsid lasocum  dna aimerepyh lavitcnujnoc ,sisomehc rof gnivresbo yb detaulave
 noislume cinoitac depoleved ehT.I tset raet remrihcS gnisu derusaem saw noitcudorp raeT .yhpargotohp
 elbarised ,)Vm36+( laitnetop atez evitisop ,)mn331( ezis elubolg cinorcimbus delaever metsys
 noitallitsni noislume gnivlovni tnemtaerT .)m/Nillim83( noisnet ecafrus wol dna )smsOm 662(ytiralomso

tceffe yllacituepareht eb ot dnuof saw syad 5 rof yad a eciwt  eye yrd decudni eht gnitaivella ni evi
7( seulav rewol morf noitcudorp raet eht desaercni metsys ehteromrehtruF .smotpmys -  seye yrd ni )mm9

51( seulav lasab ot - .seye yhtlaeh ni )mm61  

:sdrowyeK    ,raluco ,noislume ,eye yrd ,cinoitac ,raet laicifitrA cinorcimbus . 
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NOITCUDORTNI  

accis sitiviticnujnocotareK   )eye yrd(
 eye cinorhc ro yraropmet a ot sniatrep
 a fo noitpursid ot eud srucco hcihw tnemlia
 otni gnitanimluc yllanif mlif raet yhtlaeh
 gnitubirtnoc rojam ehT .eugitaf raluco
 latnemnorivne edulcni siht rof srotcaf
 oediv ot erusopxe tnatsnoc ,noitullop

sid  ,sgurd ,gniega ,slanimret yalp
 si mlif raet yhtlaeh A .cte esuaponem
 raluco fo ecnanetniam rof elbisnopser
 hcihw fo ecnesba eht ;ytirgetni ecafrus
 tnerehni eht fo noitaropave ot sdael
 raet eht gnisaerced suht reyal suoeuqa

.]1[ emulov  
 

 
ytilibats mlif raeT   ni elor laitnesse na syalp

 dna ssol evitaropave eht gnisiminim
 raluco eht revo egarevoc gniniatniam

eye neewteb ecafrus -  mlif raeT .sknilb
 noitamrof ot eud eye yrd ni srucco erutpur
 gnirud ecafrus elbattew yllaitrap a fo

sdoirep knilbretni  .]3 ,2[  cepserrI  eht fo evit
 yek eht si noitammalfni ,ygoloitea laitini
 si dna yrujni ecafrus raluco fo msinahcem
 mlif raet dna ytiralomsorepyh yb detaitini

4[ ytilibatsni -  dael rehtruf srotcaf esehT .]6
 .]7[ ytilibattew ecafrus raluco tnadnuder ot

t laicifitra citsaleocsiV  ylnommoc era srae
 setutitsbus sa tca hcihw snoitalumrof desu
 esehT .mlif raet eht fo reyal suoeuqa rof
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 ,snoitulos fo esirpmoc snoitalumrof
.]8[ sleg ro stnemtnio ,snoisnepsus  

 wohs sraet laicifitra lanoitnevnoC
 eye yrd eht gnihtoos yb feiler yraropmet

afrus  detimil si tceffe cituepareht riehT .ec
 ot eud emit ecnediser detaunetta rieht yb

raet dipar eht - osan dna revonrut -  lamircal
7[ eye eht fo eganiard ,8 .]   desu yltneuqerF

laicifitra   gniniatnoc snoitisopmoc raet
 htiw detaicossa neeb evah sdioretsocitroc
 tcaratac ,erusserp ralucoartni ni esaercni
.noitcefni fo ksir eht dna ,noitamrof  

eromrehtruF  leg rewen -  dna ,esolullec ,
tnemtnio -  gnol wohs noitalumrof desab

ekil seicauqedani mret  isiv no -  ,gnirrulb
 ecafrus laenroc ,sdileye eht no gnikac

.]9[ cte egamad  
 cinorcimbus efas dna elbatS  cinoitac

 laicifitra sa derolpxe neeb evah snoislume
 eht ot ycaciffe cituepareht hgih fo sraet
 ni seil ycneiciffe riehT .]01[ ecafrus raluco

ele ot ytiliba rieht  tcaretni yllacitatsortc
 ecafrus laenroc degrahc ylevitagen eht htiw
 ot tluciffid si taht mlif cidipil a mrof dna
 rehtruf stneverp mlif sihT .ffo hsaw

.]11[ reyal suoeuqa eht fo noitaropave  
 ot tpmetta na saw krow tneserp ehT

ecnediser laenrocerp eht ecnahne   fo emit
 ehT .ecafrus eye yrd a no noitalumrof eht

non a   fo noitalumrof devlovni krow -
lio‘ tnatirri - ni -  yb noislume ’retaw

 edirecylgirt niahc muidem   a gnisrepsid
)9431 LW elihpopiL cafarbaL(   sa

 003 ot 001( selubolg cinorcimbus
uoeuqa na  ni  )sretemonan  eht htiw esahp s

non  fo dia - non ,cixot - non ,tnatirri -  cinoi
 rohpamerC ,51 SH lotuloS ekil stnatcafrus

5( CMPH dna LE -  a( enimalyelO .)spc
 evitisop a trapmi ot desu saw )dipil cinoitac

.selubolg lio eht ot laitnetop atez  
SDOHTEM DNA SLAIRETAM  

 cafarbaL  derucorp saw 9431 LW elihpopiL
 .elpmas tfig sa dtL tvP aidnI essofettaG morf
 secneics efiL vaV yb dedivorp saw nihticeL
 86F lortuL ,51 SH lotuloS .)aidnI ,iabmuM(
 FSAB yb dedivorp erew LE rohpamerC dna
 .selpmas tfig sa )aidnI ,iabmuM( aidnI

na enimalyraetS  erew selpmas enimalyelO d
 ,iabmuM( seirtsudnI iaS irhS yb detfig
 esolullec lyhtem lyporp yxordyH .)aidnI

CMPH( -  woD yb dedivorp saw )spc 5
 saw edimirteC .)aidnI ,iabmuM( slacimehC
 .seirotarobal tsaoctseW morf desahcrup

.)aidnI ,iabmuM(  ahplA dna enirecylG -
 eniF D S morf desahcrup erew lorehpocot
 rehto llA .)aidnI ,iabmuM( slacimehC

.edarg lacitylana fo erew desu slairetam  
 etihW dnalaeZ weN fo stibbar elamef xiS
 erew gk 3 ot 5.2 gnihgiew hcae niarts
 ,iabmuM( etutitsnI enikffaH morf desahcrup

.)aidnI  amina ehT   ni desuoh erew sl
 latnemnorivne ehT .segac etarapes
 gnirusne deniatniam erew snoitidnoc
 ehT .gnisuoh tibbar rof ytilibatius
 erew snoitidnoc ytidimuh dna erutarepmet
 htiw ecnerefretni yna tneverp ot derotinom
 lamina llA  .seiduts eye yrd eht

s latnemirepxe  ni detcudnoc erew seidut
 morf senilediug htiw ecnadrocca
 eettimmoC scihtE laminA lanoitutitsnI
 noitatirri gnitcudnoc rof lavorppA .)CEAI(
 no seiduts latnemirepxe rehto dna seiduts
 CEAI ehT .CEAI morf deriuqca saw stibbar
 derebmun slocotorp devorppa

EAI/TCI  22/0190/CEAI/TCI dna 12/0190/C
.yduts eht gnitcudnoc erofeb deniatbo erew  
 cinorcimbus cinoitaC fo noitalumroF

noislume  
ahpla dna enimalyelO -  erew lorehpocot

 cafarbaL ot dedda dna dehgiew ylevisseccus
o deniatbo ehT .)TCM( 9431 LW elihpopil  li

 gnitaeh thgils htiw derrits neht saw esahp
 suoeuqa latot eht fo tnecrep 01 .C °04 ta
 ,LE rohpamerC esilibulos ot desu saw esahp
 esolullec lyhtem lyporp yxordyH ,SH lotuloS
 saw metsys ehT .enirecylG dna )CMPH(
.C°55 ot C°04 ta gnitaeh thgils htiw derrits  
 tnatsnoc a ot detaeh erew sesahp htoB
 esahp suoeuqa ehT .C°56 fo erutarepmet
 rof derrits dna esahp lio eht ot dedda saw
 ot dedda saw edimirteC .C°57 ta setunim 54
 ta detaeh dna esahp suoeuqa gniniamer eht
 esahp suoeuqa gniniatnoc edimirteC .C°57

dedda saw   eht dna noislume esraoc eht ot
 52 rof C°57 ta derrits saw metsys tnatluser
 ehT .noislume lanif eht niatbo ot setunim
 rehtruf saw noislume eht fo ezis elubolg
 noitasinegomoh deeps hgih yb desaerced
 saw noislume eht dna setunim   51 rof

[ C°52 ot thguorb 11 - .]41   desimitpo laniF
 retfa deniatbo saw alumrof dna erudecorp
 fo sehctab evif fo noitcudorp laitneuqes

.V ot I alumrof no desab noislume  ( 1 elbaT  )
petS - yb -  ot detcudnoc saw noitasimitpo pets

.noislume suonegomoh raelc a evig
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alumroF :1 elbaT s t I roF V o  noitalumroF noislumE . 

alumroF s  on

 

→ I II  III  VI  V 

stneidergnI

 

↓      
TCM  2 2 2 2 2 

nihticeL  1.0  - - - - 
SH lotuloS  1.0  1.0  1.0  1.0  1.0  
86F lortuL  5.0  5.0  - - - 

enimalyraetS  1.0  - - - - 
enimalyelO  - 1.0  1.0  52.0  52.0  

LE rohpamerC  - - 5.0  1 1 
CMPH  - - - - 2.0  

edimirteC  500.0  500.0  500.0  500.0  500.0  
ahplA - lorehpocot  10.0  10.0  10.0  10.0  10.0  

enirecylG  52.2  52.2  52.2  52.2  52.2  
)w/w%(retaw dellitsiD  .q  001 .s  .q  001 .s  .q  001 .s  .q  001 .s  .q  001 .s  

 
 cinoitaC deraperP fo noitaulavE

 noislume cinorcimbus  
:Hp  

 saw noitalumrof eht fo emulov etauqeda nA
 saw Hp eht dna rekaeb lm 05 a ni nekat
 desidradnats a gnisu C °52 ta dedrocer

on ledom retem Hp latigiD aneiS - .1HPU  
:ytivarG cificepS  

 saw noitalumrof eht fo ytivarg cificepS
gnisu derusaem   01 fo elttob ytivarg cificeps

 sa retaw dellitsid deifirup gnisu yticapac lm
 gnisu detaluclac saw retal ehT .dradnats a

:alumrof gniwollof eht  
 thgieW  = noitalumrof eht fo ytivarg cificepS
 fo lm 01 fo thgieW/noitalumrof fo lm 01 fo

retaw dellitsid  
tisocsiV :y  

 derusaem saw noitalumrof eht fo ytisocsiV
 ehT .retemocsiv yrallipaC s’dlawtsO gnisu
 tnatsnoc ta derusaem saw ytisocsiv
 dellitsid deifirup gnisu C°52 fo erutarepmet
 saw retal ehT .dradnats eht sa retaw

:alumrof gniwollof eht gnisu derusaem  
η1 η/ 2 ρ = 1  t 1 ρ/ 2    t 2 

:erehw  
η1  = noitalumrof eht fo ytisocsiV  
η2  =  C°52 ta retaw dellitsid fo ytisocsiV  
ρ1  = noitalumrof eht fo ytivarg cificepS  
ρ2  =  ta retaw dellitsid fo ytivarg cificepS

C°52  
t1 = sdnoces ni noitalumrof yb nekat emiT  
t2 retaw dellitsid yb nekat emiT =   ni

sdnoces  
:ytiralomsO  

 derusaem saw ytiralomso noitalumroF
 rebmun ledom retemomso latigid a gnisu

 tceriD .cnI ,tnemurtsnI decnavdA morf 0523
 smsOillim ni edam erew stnemerusaem

.dradnats sa smsOillim 782 gniredisnoc  
:eziS elubolG  

at saw noislume fo pord A  tset naelc a ni nek
 eropilliM μ 22.0 htiw detulid dna ebut

illiM(retaw -  a llit   )ASU ,.proC eropilliM,Q
 ehT .demrof saw noitulos tnerapsnart
 no elgna °09 ta derusaem saw ezis elcitrap
 norcimbuS sulP4N retluoC namkceB

 .rezylanA eziS elcitraP  
laitnetoP ateZ  :sisylanA  

 noislume deraperp eht fo laitnetop atez ehT
 rezisateZ gnisu derusaem saw noitalumrof
 saw elpmas A .)stnemurtsni nrevlaM( 0002
 eropilliM ni detulid ylsuoenaropmetxe

illiM( retaw -  dna )ASU ,.proC eropilliM ,Q
merusaem ehT .llec atez eht ni detcejni  stne

 citamotua ylluf eht ni tuo deirrac erew
 ,ecirht dezylana saw elpmas hcaE .edom
 fo snur 001 fo desirpmoc sisylana hcae

 .tnemerusaem  
:noisneT ecafruS  

 esahp suounitnoc eht fo noisnet ecafrus ehT
 gnisu derusaem saw noislume eht fo

t dohtem etalP ymlehliW  dellitsid gnika
.dradnats sa retaw  

:noitaulavE ytilibatS  
:gnitset ytilibatS  

 ot detcejbus saw noitalumrof noislume ehT
 ;serutarepmet suoirav ta seiduts ytilibats
 ytilibats noislumE .thgil ni dna C° 4 ,C°52 .e.i
 gnicalp yb detaulave saw gnivalcotua retfa

 ti  erutarepmet eht ta isp 51 ta evalcotua ni
.setunim 51 rof C ° 121 fo   fo ytilibats ehT

 saw noitagufirtnec ot noislume eht
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 setunim 51 rof ti gnigufirtnec yb detaulave
0005 ta - .mpr 0007   ot ytilibats sti ylralimiS

ezeerf -  gnisopxe yb detaulave saw gniwaht
 eht ezeerF 3 ot noitalumrof -  .selcyc waht

 eht gnicalp fo desirpmoc elcyc hcaE
 C ° 4 ta noitalumrof gniniatnoc reniatnoc
 ta emas eht gnicalp yb dewollof syad 2 rof
 eht ,noitaulave ytilibats roF .syad 2 rof C°52
 ro gnimaerc rof devresbo saw noitalumrof

apes esahp .]51[ noitar  
 fo noitaulavE lacigolocamrahP
 cinorcimbus cinoitaC detalumrof

noislume  
:noislume eht fo yduts noitatirrI ralucO  

 DCEO rep sa tseT noitatirrI eyE eziarD
504 oN enilediug    no demrofrep saw )2(

 laitnetop noitatirri eht etaulave ot stibbar
c eht fo  ehT .snoislume cinorcimbus cinoita

 ecneserp eht gninimreted no desab saw tset
 ekil segnahc lacigoloisyhpohtap raluco fo

,noitsegnoc ,yticapo laenroc   ,siri fo gnillews
 ,sisomehc ,siri fo noitcurtsed ,egahrromeah
 ,)aimerepyh( avitcnujnoc fo gninedder

rahcsid  fo gninetsiom ot gnidael sucum fo eg
 fo noitaulave eht roF .cte riah dna sdileye
 noislume eht ,noitalumrof   tneserp eht
 seye tibbar eht ni dellitsni saw noitalumrof
 fo snoitarud ta devresbo erew seye eht dna
 eht fo yna rof sruoh 27 dna 84 ,42 ,21 ,0

evoba   ehT  .segnahc lacigoloisyhpohtap
 nonaC gnisu edam erew snoitavresbo

.]61[ aremac latigiD tohsrewoP  
 dna tnempoleved ledom tibbar eye yrD

:tnemerusaem noitcudorp raeT  
 yb eye yrd htiw decudni erew stibbar ehT
 % 2.0 fo spord 2 fo noitartsinimda

c muinoklazneB  noitulos )CAB( edirolh
 fo syad owT .syad owt rof yad a eciwt
 elbatius eb ot dnuof saw noitallitsni lacipot
 smotpmys yrotammalfni eht gnicudni rof
 ot noitcudorp raet eht gnisaerced dna
 gnisuac tuohtiw eye yrd etaredom ecudorp

 tibbar eht ot egamad tnenamrep  ehT .eye
 evoba yb decudorp ledom lamina eye yrd
 yrd evitaropave eht delbmeser erudecorp

.]71[ snamuh ni etats eye  
 erusaem ot desu saw tset raet I remrihcS
 htob( .seye tibbar eht morf noitcudorp raet

.)etats eye yrd dna yhtlaeh   tset ehT
gnicalp fo desirpmoc   fo pirts llams a

 ot tuc repap retlif 14 nnamtahW
 noitasilirets retfa mm 5x53 ;snoisnemid
 retfa cas lavitcnujnoc rewol eht edisni
 eht fo dne eno morf mm 5 fo hcton a gnikam

  .setunim 5 rof desolc erew seye ehT .pirts
revo gnah ot tfel saw tnemges mm 03 ehT  
 saw pirts eht ,setunim 5 retfA .dil rewol eht
 saw htgnel dettew eht dna devomer
 sa desu saw citehtseana oN .]81[ derusaem
 eht esaerced ot sdnet aisehtseana lacipot
 ytilibicudorper eht stceffa   dna seulav tset

 .tset raet remrihcS eht fo  
cudni eye yrd ehT  yb demrifnoc saw noit

 yb dna seulav noitcudorp raet ni esaerced
 sa smotpmys eye yrd eht fo ecneserp eht
 ehT .aremac latigid yb devresbo
 erew decudorp smotpmys yrotammalfni

.dehpargotohp  
 cinorcimbus cinoitaC htiw tnemtaerT

:sledom tibbar eye yrD ni noislume  
 lacipot fo syad owt ot tneuqesbuS
 eht ,stibbar ni CAB % 2.0 fo noitallitsni
 ehT .detrats saw stibbar eht fo tnemtaert
 ehT .yad a eciwt dellitsni saw noitalumrof
 .enilas htiw derapmoc saw noitalumrof

tsoP -  eht ,noitalumrof eht fo noitallitsni
segnahc laudarg   stnenopmoc suoirav eht ni

 ekil smotpmys yrotammalfni fo  gninedder
 dna )lasrat dna rablub( avitcnujnoc eht fo

 ,siri  lasocum ,aimerepyh lavitcnujnoc
 ,sdileye fo gnittew ,eye eht morf egrahcsid
 ,eye eht fo snoiger gnidnuorrus dna sriah

o esae eht dna gniraet  fo seye fo gninepo f
 eht dna dehpargotohp erew stibbar
 saw seulav noitcudorp raet ni esaercni
 deunitnoc saw tnemtaert ehT  .derusaem
 a ot desilamron saw eye detaert eht llit
 fo ecnesba etelpmoc htiw etats yhtlaeh
 raet eht dna smotpmys yrotammalfni

sgnidaer   .e.i( seulav lasab ot desilamron
.)eye yhtlaeh ot gniniatrep  raet ni esir ehT

 htfif ot noitallitsni fo 1 yad morf noitcudorp
 enilas lamron fo taht ot derapmoc saw yad

 .)lortnoc( owT A -  saw tset AVONA yaw
 eht fo ycaciffe eht erapmoc ot deilppa

umrof noislume .enilas tsniaga noital  
NOISSUCSID & STLUSER  

seiduts noitalumroF  
yklim euqapO -  cinoitac cinorcimbus etihw

 gnitalumrof yb deniatbo erew snoislume
 ni nevig sa smetsys ( 1 elbaT ) ( . giF . a1 - e1  )

non decudorp VI ot I salumroF -
 snoislume suonegomoh  reyal ymaerc htiw

 elbisiv xelpmoc reifislume desrepsidnu fo
( ecafrus eht no a1 :giF - d1  noislumE .)

 eb ot dnuof saw V alumroF yb decudorp
 on htiw suonegomoh dna mrofinu tsom
 ro ecafrus eht no reifislume fo secart
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 ecneH .metsys noislume eht tuohguorht
oislume  saw V alumroF yb decudorp n

 metsys desimitpo tsom eht sa deredisnoc
( e1 :giF  ylevitagen fo noitcaretni ehT .)

 degrahc ylevitisop htiw nihticeL degrahc
 fo ecnesba eht htiw gnola enimalyraetS
 yam metsys reifislume fo ytitnauq elbarised

gnitubirtnoc rojam a eb   eht rof rotcaf

 noislume fo esac ni nees gnimaerc esnetni
 fo noitutitsbus ehT .I alumroF yb decudorp
 lavomer eht ,enimalyelO htiw enimalyraetS
 ni esaercni laudarg eht dna nihticeL fo
 ekil sreifislume fo noitartnecnoc

ivirra ni dia ot dnuof saw LE rohpamerC  gn
 elbarised tsom htiw metsys noislume na ta
.gnimaerc fo dioved sretemarap

 

 
 
 
 

a1( giF - 1 :)e1  E )a alumrof yb noislum  1 ,I  )b  E alumrof yb noislum  1 ,II  E )c  yb noislum
alumrof  III  , 1 E )d  alumrof yb noislum 1 ,VI  E )e alumrof yb noislum  V. 

 
noitaulave lacituecamrahP  

 :Hp  noislume desimitpo eht fo Hp ehT
 esolc saw hcihw 25.7 eb ot dnuof saw metsys

7( diulf raet lamron fo Hp ot -  .)4.7
noitalumoF   diulf raet fo Hp ot esolc eulav Hp

 laminim eht serusne dna elbarised si
 ecneh dna noitca gnireffub lacigoloisyhp
 eht fo noitallitsni retfa noitatirri laminim

.metsys  
 :ytivarg cificepS  eht fo ytivarg cificepS

.500.1 eb ot dnuof saw noitalumrof  
 :ytisocsiV T  ot dnuof saw noitalumrof eh

 elbarised ehT .s.aPm 23.1 fo ytisocsiv a wohs
 eb ot noitalumrof raluco na rof ytisocsiv
 eb ot deriuqer si diulf raet htiw elbitapmoc
 eht ecneH .9.5 ot 3.1 fo egnar eht ni
 htiw elbitapmoc eb ot dnuof saw noitalumrof

m laenroc eht .]91[ ytisocsiv ot drager ni ueili  
 :ezis elubolG  fo egnar ezis cinorcimbus ehT

 citenik eht secnahne noislume cinoitac
 serusne sihT .noislume eht fo eliforp ytilibats
 yllacituepareht niamer ot noislume eht
 elbarised A .efilflehs sti gnirud evitceffe

elubolg   eht rof devresbo saw mn 331 fo ezis
.noitalumrof noislume  

 :laitnetop ateZ  fo laitnetop atez evitisop A
 noitalumrof eht rof devresbo saw Vm 36
 eht fo erutan cinoitac eht gnitacidni
 rehgih seulav ateZ .selubolg lio desrepsid

h trapmi ot dnuof era Vm 03 naht  rehgi
 atez ehT .noitalumrof eht ot ytilibats
 .dipil cinoitac eht no dneped seulav laitnetop
 noislume eht fo laitnetop atez eht ecneH
 elbarised ylhgih eb ot dnuof saw noitalumrof

 lacimehcocisyhp doog sti gnirusne suht
.ytilibats  

 :ytiralomsO  dradnats ehT  fo ytiralomso
 nI .smsOillim 882 ot 392 neewteb seil sraet
 a ot sesir ytiralomso eht ,emordnys eye yrd
 a si ytiralomsorepyH .smsOillim 803 fo eulav
 edacsac yrotammalfni eht fo esuac rojam
 raet laicifitra nA .eye yrd ni detaitini

si ro cinotopyh ;noitalumrof  erutan ni cinoto
 saw noislume cinoitac ehT .elbarised tsom si
 662 fo ytiralomso na wohs ot dnuof
 cinotopyh sti gnitacidni suht smsOillim

.]91 ,8[ erutan  
 :noisneT ecafruS  fo noisnet ecafrus ehT

 44 neewteb eb ot dnuof neeb sah diulf raet
 ehT .m/Nillim 05 ot  fo noisnet ecafrus

 .m/Nillim 04 eb ot dnuof saw retaw dellitsid
 tneserp eht ni sreifislume fo esu ehT
  ot etubirtnoc noitalumrof noislume
 eht fo eulav noisnet ecafrus desaerced
  m/Nillim 83 ot  esahp suounitnoc suoeuqa

ht fo gnittew decnahne ni gnidia suht  yrd e
.]91[ ecafrus eye  

 :gnitset ytilibatS  on dewohs noislume ehT
 nehw noitarapes esahp ro gnimaerc fo secart
 snoitidnoc erutarepmet tnereffid ot desopxe
 ehT .thgil ot erusopxe no dna C°4 ,C°52 fo
 no elbats eb ot dnuof osla saw noitalumrof

nec ,gnivalcotua ezeerf dna noitagufirt -  waht
.gnilcyc  

noitaulave lacigolocamrahP  
tset eziarD  

 erew segnahc lacigoloisyhpohtap oN
 fo sruoh 27 ro 84 ,42 ,21 ,0 retfa devresbo
 cinoitac eht fo noitallitsni lacipot

:giF  1 a giF : 1 b :giF  1 c giF : 1 d giF : 1 e 
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 eht gnitacidni suht noislume cinorcimbus
rof efas eb ot noislume  .esu raluco  

sledom tibbar eye yrD fo tnempoleveD  
 lasrat dna rablub fo noitammalfnI
 gninil enarbmem fo gnillews dna avitcnujnoc

 suocum tnelurup euqapO .nees saw sdileye
 niks dna riah fo gnittew gnisuac egrahcsid

ar eht gnidnuorrus snoiger  saw eye tibb
 eht fo erusolc lamron eht oslA .devresbo

( .detceffa saw eye tibbar giF . a 2  - d2 )
 

 

       
giF eru  a 2( - C )a 2 :)d 2 odiri dna sisomeh - noitammalfni lavitcnujnoc 2 ,  )b  H  dna aimerepy

 fo gnillews enarbmem dileye eht 2 ,  )c  M  snoiger fo gnittew dna egrahcsid lasocu
seye eht gnidnuorrus 2 ,  D )d .erusolc eye tluciffi  

 
 sledom tibbar fo seye yrd fo tnemtaerT
 sa noislume cinorcimbus cinoitaC htiw

sraet laicifitra  
laudarg A   noitammalfni eht ni esaerced

 noitallitsni retfa devresbo saw ytireves
 tibbar eht ni metsys noislume eht fo noitaitini

odiri eht ni esaerced A .sledom -  lavticnujnoc
 dna egrahcsid lasocum ,noitammalfni
 etelpmoc htiw devresbo saw sisomehc

 eye eht fo yrevocer  noislume fo syad evif retfa

( .noitallitsni a 3 .giF - e 3  raet ni esir ehT )
 ot noitallitsni fo yad tsrif morf noitcudorp
 lortnoc fo taht ot derapmoc saw yad htfif

)enilas(  ( 4 .giF  tnacifingis yllacitsitatS .)
 raet ni esir eht rof devresbo erew stluser
 )50.0<P( .1000.0 fo eulav P a htiw noitcudorp
 saw sraet laicifitra sa metsys noislume ehT
 ot derapmoc sa evitceffe erom eb ot dnuof

lamron  .enilas

 

 

 

giF eru  a3( -3  :)e 3 )a  E  yad eno ey tsop - noitallitsni , 3 E )b tsop syad owt ey - noitallitsni  ,  
3 E )c tsop syad eerht ey - noitallitsni , 3 E )d tsop syad ruof ey - noitallitsni 3 ,  E )e yad htfif ey s 

tsop - noitallitsni . 

 
 erugiF M :4  fo tnemerusae P raeT ni esiR noitcudor . 

giF 2 :  a giF : 2 b :giF  2 c giF d2 :  

a 3 :giF  giF 3 :  c 
 

giF 3 :  b 
 

3 :giF  d 3 :giF  e 
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NOISULCNOC  
 cinorcimbus ,krow hcraeser tneserp eht nI
 a gnisu detalumrof si noislume cinoitac
 eht ni desrepsid edirecylgirt niahc muidem
 ni )mn 003<( selubolg cinorcimbus fo mrof

noN .esahp suoeuqa eht - non ,cixot -  tnatirri
 ,LE rohpamerC ekil smetsys reifislume

 lotuloS 5( CMPH dna 51 SH -  era )edarg spc
petS .noislume eht rof sresilibats sa desu -

yb -  si noitalumrof eht fo noitasimitpo pets
 noislume lanif eht ta evirra ot detcudnoc
 fo dioved dna suonegomoh si hcihw metsys
 fo noitceleS .noitarapes esahp ro gnimaerc

 reifislume  egrahc elbitapmoc htiw xelpmoc
 elbats eht ta evirra ot etisiuqer a si eliforp
 )enimalyelO( dipil cinoitac a ecniS .alumrof
 lio eht ot egrahc evitisop trapmi ot desu si
 smetsys reifislume tnanmer eht ,selubolg
 ot deriuqer era ytilibats redner ot elbarised

b non e -  ,LE rohpamerC( erutan ni cinoi
 tneverp ot )CMPH dna 51 SH lotuloS
 laicafretni fo gnirepmah dna noitcaretni
 ehT .sreifislume eht fo noitasilacol
 detacolla eht fo noitasilacol laicafretni
 a niatbo ot etisiuqererp a si sreifislume

ume cinorcimbus elbats  gniredisnoC .noisl
evoba eht -  noislume ,srotcaf denoitnem

 eb ot dnuof saw V alumroF yb decudorp
 eht tset ot ,eromrehtruF .elbarised tsom

 ,metsys eht fo laitnetop noitatirri  oviv ni
 tset eziarD ehT .detcudnoc si tset eziarD

efas raluco eht hsilbatse ot spleh  eliforp yt
 si ycaciffe cituepareht ehT .noislume eht fo
 sledom tibbar eye yrd gnipoleved yb detset
 .edirolhc muinoklazneb % 2.0 fo esu yb
 ot desu era sledom tibbar epyt evitaropavE
 eye yrd no ycaciffe noitalumrof eht yduts

 .noitaropave suoeuqa ssecxe htiw  noislumE
eciwt noitallitsni -a-  si syad owt rof yad

 eye yrd decudni eht lla etaivella ot dnuof
 ot emulov raet fo noitavele htiw smotpmys
 wohs ot dnuof si noislume ehT .seulav lasab
 derapmoc sa ycaciffe cituepareht rehgih a

noislume eht eromrehtruF .enilas ot   eb nac
 raet laicifitra raluco na sa deiduts
 eliforp esaeler deniatsus a htiw noitalumrof
 elbulos ylroop yreviled ot desu eb nac dna
 yrd rof selubolg lio ni tnempartne yb sgurd

.emordnys eye  
STNEMEGDELWONKCA  

 rieht sserpxe ot ekil dluow srohtua ehT
dutitarg  rof FSAB dna dtL tvP essofettaG ot e

 ehT .selpmas tfig tneipicxe eht gnidivorp
 fo etutitsnI eht ot lufknaht osla era srohtua

 eht gnidivorp rof ygolonhceT lacimehC
 dna seitilicaf ,erutcurtsarfni yrassecen

.pihswollef  
 

SECNEREFER  
.1   raet eht ni segnahC .JP yhpruM ,EM nosnhoJ

 eye yrd morf ecafrus raluco dna mlif
 eyE dna laniteR ni ssergorP .emordnys

944:)1(32 ;4002 hcraeseR -  .474  
.2   gnittew dna ytilibatteW .AM pmeL ,JF ylloH

 hcraeseR eyE .pxE .muilehtipe laenroc fo
932: )1(11;1791 - 052  

.3   fo tceffE .BA renkcuB ,TA revolG ,LW etihW
 yb detaulave sa noitanimile raet no gniknilb
 ;1991ygolomlahthpO .yhpargitnicsoyrcad

763:)2(89 - .963  
.4   eyE lanoitaN eht fo tropeR .AM pmeL

 lacinilc no pohskrow yrtsudnI/etutitsnI
:)1(12;5991.J OALC .seye yrd ni slairt 122 -

.232  
.5   .eye yrd fo ygolohtap ehT .C niuoduaB

112:)2(54;1002.lomlahthpO.vruS - .022  
.6   ,KL remieW ,DS hcivejirtimiD ,AD ehcamaG

 fo noiterceS .MJ namllepS ,SL gnaL
 namuh yb senikotyc yrotammalfniorp
 .sllec lailehtipe lavitcnujnoc

1:)1(5;7991 malfnI.lonummI.lucO 71 - .821  
.7   nonnoC ,N iokoY ,S otomawaK ,S ikasawaK

 detalugerpU .la te ,S atihsoniK ,Y ikaseniM ,C
 lavitcnujnoc eht ni noisserpxe eneg
 s’nergojS htiw stneitap fo muilehtipe

71:)1(77;3002 seR eyE pxE .emordnys - .62  
.8   eye yrd fo ygoloimedipe ehT .S noskcirE

esaesid  ygoloimedipE eht fo tropeR .
 eyE yrD lanoitanretnI eht fo eettimmocbuS

39 :)2(5;7002 .fruS .lucO .pohSkroW -  .701  
.9  non lacipoT .CS redlefgulP ,P hsraM -

 rof ypareht enolosinderplyhtem devreserp
 s’nergojS ni accis sitivitcnujnocotarek

91 ygolomlahthpO .emordnys  :)1(601;99
118 - .61  

.01   .M dereV  .A  nalicraB .D namdeirF .H vivA
 gurd raluco sa snoislume norcimbuS
 dna tnetaP setatS detinU.selcihev yreviled

 .eciffO kramedarT  .6991  
.11  hcivonibaR .G trebmaL -  dnamellaL .L ttaliug

liO .G eugirraG .F - ni -  noislume retaw
 gnisirpmoc  yranretauQ dna SDIASN

 tnetaP setatS detinU .sedilaH muinommA
.9002 .eciffO kramedarT dna  

.21   .F dnamellaL .G trebmaL hcivonibaR -  ttaliug
L  rof ssecorP .J essofaL .P nollidnaC .

lio cimlahthpo gnirutcafunam - ni -  retaw
 .snoislume  dna tnetaP setatS detinU
O kramedarT .8002 .eciff  

.31   .G trebmaL .S atineB  dna dohteM
tnemtaert eye yrd rof noitisopmoc  detinU

.3002 .eciffO kramedarT dna tnetaP setatS  
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.41   .E zablE .S atineB liO - ni -  snoislume retaw  fo
.selcitrap degrahc ylevitisop  setatS detinU

.9991.eciffO kramedarT dna tnetaP  
.51   dnaloR  .B drarvE ,L erttaleD ,G leiP ,I

lio fo noitaziretcarahc citametsyS - ni -  retaw
 .ngised noitalumrof rofsnoislume
  scituecamrahP fo lanruoJ lanoitanretnI

58 :)1(362;3002 – .49  
.61  noitasinagrO  oC cimonocE rof -  noitarepo

 rof senilediug DCEO .tnempoleveD dna
slacimehc fo gnitset -  noitatirri eyE etucA

]enilnO[ 504 noisorroC/   ceD detiC[ 2002
.]2102  

.71  elbaliavA   morf
deF/scoDppuS/vog.hin.shein.mavcci//:ptth

fdp.504gtDCEO/DCEO/scoD . 
.81  obgniJ ,C gnoD ,X ujiuC   ,L naiqgniB,L

,Z gnaY ,L gnayiaN   .la te  eyE yrD tibbaR A
 a fo noitacideM lacipoT yb decudnI ledoM

 .edirolhC muinoklazneB evitavreserP  tsevnI
icS siV lomlahthpO 0581:)1(94 ;8002 – 65 .  

.91   .tset raet remrihcS .WG nonreV .G yrreJ
ffO kramedarT tnetaP setatS detinU  .eci

.1991  
.02   nosliW ,C notgnihsaW ,N notgnihsaW

 .de dn2 .scituecamrahp lacigoloisyhP.C
272 .1002 ;sicnarF dna rolyaT :nodnoL - .372

 
 


