
 
 

 
 

 

 

 

 

RETAW  YTIVITCUDORP  DNA  FO ESNOPSER DLEIY  NOINO  REDNU  

 OKERAM ,AERA ECRACS RETAW NI NOITAGIRRI TICIFED DNA LLUF

AIPOIHTE ,ADEROW  

 

 

 

                                  MSc. T EH S SI  

 

 

 

                            KE ARD LA AW BELA SUH SEN 

 

 

 

             HTE ,ASSAWAH ,YTISREVINU ASSAWAH I PO IA 

 

 

                                                                                                                      

                                                                                         

                                                                                                                                          REBMEVON , 2017 



 
 

 
 

 

RETAW  YTIVITCUDORP  DNA  FO ESNOPSER DLEIY  NOINO  REDNU  

 OKERAM ,AERA ECRACS RETAW NI NOITAGIRRI TICIFED DNA LLUF

AIPOIHTE ,ADEROW                      

                     

                     

                                            ALARDEK  NESSUH ALEBAW    

        

 

 A SEHT IS RETAW FO LOOHCS OT DETTIMBUS  SECRUOSER  

GNE I REEN I ,GN    ETUTITSNI  FO LOOHCS ,YGOLONHCET FO  DARG U ETA         

                          DUTS I ,SE  ASSAWAH  NU I SREV I YT , 

                                      ,ASSAWAH  HTE I AIPO  

                                      

                                       

          

IN TRAP I LA  FLUF I TNEMLL  FO  EHT  UQER I STNEMER  ROF   EHT

EERGED  FO  RETSAM  FO  CS I  ECNE IN I RR I TAG I NO  DNA  DRAI  EGN

GNE I REEN I      GN                                                                                                                                    

                                    

                           

 

                                                                                                                     REBMEVON , 7102                                                                  

                              

 



 
 

 
 

                                       

                                          YTISREVINU ASSAWAH                                 

                              SEIDUTS ETAUDARG FO LOOHCS  

                               TEEHS LAVORPPA ’SRENIMAXE                                                                                                                                                                                                                                          

eht fo srebmem ,dengisrednu eht ,eW  yb esnefed nepo lanif eht fo srenimaxE fo draoB  

alebaW alardeK   deltitne siseht sih detaulave dna daer evah retaW“  ytivitcudorP  dna  

fo esnopseR dleiY  noinO   ,aerA ecracS retaW ni noitagirrI ticifeD dna lluF rednu

aipoihtE ,aderoW okeraM  ”,  yfitrec ot ,erofereht ,si sihT .etadidnac eht denimaxe dna

eerged eht rof stnemeriuqer eht fo tnemllifluf laitrap ni detpecca neeb sah siseht eht taht  

 rM . wehcateG eleyA .                        _______________                    _______________  

eht fo emaN  etaD                                erutangiS                         nosrepriahC  

baelkeT kariS .rD                             . _______________                     _______________  

                    erutangiS                          rosivdA rojaM fo emaN               etaD  

rD . idaD ategluM                              . _______________                     _______________  

  etaD                                 erutangiS                     renimaxE lanretnI fo emaN  

rD . edigA ekeleZ                             .   ______________                 ________________  

etaD                                 erutangiS                     renimaxe lanretxE fo emaN  

 rD . itaB eyafseT                            .                       _______________  _______________  

  lavorppA SGS                                        etaD                                 erutangiS  

   

                                                                                            etaD _ : ________________  

 



 
 

 
 

                                EHT FO TNEMETATS ROHTUA  

 rof detneserp neeb ton sah dna krow lanigiro ym si siseht cSM siht taht eralced ybereh I

 neeb evah siseht siht rof desu lairetam fo secruos lla dna ,ytisrevinu rehto yna ni eerged a

.degdelwonkca ylud  

_____________________________ :emaN  

_ :erutangiS _________________________  

.rosivda siseht sa lavorppa ym htiw noitanimaxe rof dettimbus neeb sah siseht cSM sihT  

 ______________________________ :emaN  

 __________________________________ :erutangiS  

____________________________ :noissimbuS fo etaD dna ecalP _ 

	

	

	

                                                                                                                              



 
 

III  
 

STNEMGDELWONKCA  

 

 rieht rof edweZ totloM .rD dna baelkeT kariS .rD srosivda ym ot sknaht lufetarg yM

 ym gnirud meht morf secnatsissa fo tol a tog evah I .ecnadiug dna pu wollof seunitnoc

 og osla sknaht yM .siseht eht fo noitaraperp dna krow tnemirepxe ,noitaraperp lasoporp

 dna pihsralohcs eht gnitnarg rof ,)IRAS( etutitsnI hcraeseR larutlucirgA nrehtuoS eht ot

 larutlucirgA ebaroW ot edutitarg ym dnetxe I .hcraeser eht rof troppus laicnanif eht osla

aht ot desaelp ma I  .gnitroppus lairetam hcraeser rof )CRAW( retneC hcraeseR  eht kn

 lacigoloroetem htiw em gnidivorp rof hcnarb assawaH ycnegA lacigoloroeteM lanoitaN

 .etis hcraeser eht fo atad  

 

I dluow  ekil  ot  ex dnet  my d ee p tse  edutitarg  ot  my  dna nessuH alebaW ,rehtaf devoleb

 dna htgnerts ym fo ecruos tnatsnoc eht syawla era yehT .olekeT ousebiT rehtom ym

 ,efiw ym ot seog osla edutitarg tleftraeh laiceps yM .efil ym fo tcepsa yreve ni epoh

ceps dna ,noitceffa ,tnemegaruocne reh rof ruruS maleS  dna yllarom tnemtaert lai

.yllacigolohcysp   ym ot seog osla sknaht ,yllaniF ,dneirf  Mr. Mu merek  ,sailE  dna  

ehto r ebaroW  larutlucirgA  hcraeseR  retneC  ffats  srebmem  rof  rieht  sdrow  fo  

tnemegaruocne   dna lairetam  troppus  gnirud  siht  yduts .  

 

 

 



 
 

VI  
 

 SNOITAIVERBBA FO TSIL  

 

ecnairav fo sisylanA                        AVONA  

retaw deilppA                                WA  

ssamoiB                                MB  

 kluB                                 DB ytisned  

revoc yponaC                                 CC  

tcejorp hcraeser etanidrooC                               PRC  

noitairav fo tneiciffeoC                                 VC  

ytivitcudorp retaw porC                              PWC  

                  RWC             tnemeriuqer retaw porC  

gnitnalpsnart retfa syaD                               TAD  

modeerf eergeD                                  FD  

ytivitcudnoc cirtcelE                                  CE  

 skrow noisivrepus dna ngised noitcurtsnoc naipoihtE                      CWSDCE    

                                               noitaroproc  

           noitaripsnartopave porC                                cTE  

artopavE                                  TE noitaripsn  

                  noitartipsnartopave ecnerefeR                                oTE  

ytivitcudorp retaw cimonocE                              PWE  

noitazinagrO larutlucirgA dna dooF                               OAF  

                              CF                 yticapac dleiF                  

margorp tnempoleved dna htworG                               PDG  

emocni ssorG                                   IG  

nalp noitamrofsnarT htworG                                PTG  

                             CWG  tnetnoc retaw cirtemivarG  

xedni tsevraH                                   IH  

ycnegA ygrenE cimotA lanoitanretnI                              AEAI  

 tnemeriuqer noitagirrI                                   RI  

itagirri teN                                 nRI tnemeriuqer no  



 
 

V 
 

retaw noitagirrI                                  WI  

etutitsni tnemeganam retaw lanoitanretnI                             IMWI  

tneiciffeoc porC                                   cK  

xedni aera faeL                                 IAL  

     DSL                            ecnereffid tnacifingis tsiL  

ticifed dewolla tnemeganaM                              DAM  

nruter fo etar lanigraM                               RRM  

erauqs naeM                                  SM  

                                 IN    emocni teN  

dleiy devresbO                                  BO  

retam cinagrO                                 MO  

llaf niar evitceffE                                    eP  

tniop gnitliw tnenamreP                                PWP  

                      WAR          retaw elbaliava ylidaeR  

rorre erauqs naem tooR                             ESMR  

noigeR elpoeP ytilanoitaN snoitaN nrehtuoS                           RPNNS  

erauqs fo muS                                   SS  

ava latoT                            WSAT retaw lios elbali  

retaw elbaliava latoT                              WAT  

tsoc latoT                                  CT  

noitaripsnarT                                    rT  

A laicoS dna scimonocE fo tnemtraped snoitaN detinU                             PDNU        sriaff  

                                        noisivid noitalupoP  

 erutlucirgA fo tnemtrapeD etatS detinU                             ADSU  

tsoc elbairaV                                  CV  

ytivitcudorp retaW                                  PW  

 EUW                               ycneiciffe esu retaW  

 

 

 



 
 

IV  
 

                                           TNETNOC FO ELBAT  

STNEMGDELWONKCA  ................................ ................................ ................................ ...........................  III  

SNOITAIVERBBA FO TSIL  ................................ ................................ ................................ ......................  VI  

SELBAT FO TSIL  ................................ ................................ ................................ ................................ .......  XI  

SERUGIF FO TSIL  ................................ ................................ ................................ ................................ ......  X 

SELBAT XIDNEPPA FO TSIL  ................................ ................................ ................................ ..................  IX  

SERUGIF XIDNEPPA FO TSIL  ................................ ................................ ................................ ................  IIX  

TCARTSBA  ................................ ................................ ................................ ................................ ...............  IIIX  

noitcudortnI .1  ................................ ................................ ................................ ................................ ...............  1 

dnuorgkcaB 1.1  ................................ ................................ ................................ ................................ .........  1 

tnemetats eht fo melborP 2.1  ................................ ................................ ................................ .....................  3 

:sevitcejbO 3.1  ................................ ................................ ................................ ................................ ..........  4 

evitcejbo lareneG 1.3.1 : ................................ ................................ ................................ .......................  4 

:sevitcejbo cificepS 2.3.1  ................................ ................................ ................................ .....................  4 

eR 4.1 :snoitseuq hcraes  ................................ ................................ ................................ .............................  4 

weiver erutaretiL .2  ................................ ................................ ................................ ................................ .......  5 

erutlucirgA ni tnemeganaM retaW elbaniatsuS 1.2  ................................ ................................ ..................  5 

)RWC( tnemeriuqeR retaW porC fo noitanimreteD 2.2  ................................ ................................ ...........  5 

noitagirrI ticifeD fo tpecnoC ehT 3.2  ................................ ................................ ................................ ........  6 

noitagirri ticifed fo gninaem lautpecnoC 1.3.2  ................................ ................................ ....................  6 

noitagirri ticifed dna ytivitcudorp retaW 2.3.2  ................................ ................................ ....................  7 

noitagirri ticifed ot sporc fo esnopser dleiY 3.3.2  ................................ ................................ ...............  8 

tnemeganaM noitagirrI ticifeD .4.2  ................................ ................................ ................................ ...........  9 

noitagirrI ticifeD fo stiremeD dna stireM 5.2  ................................ ................................ .........................  01  



 
 

IIV  
 

eludehcS noitagirrI ticifeD gnipoleveD 6.2  ................................ ................................ ............................  11  

noitagirrI ticifeD ot noinO fo esnopseR dleiY 7.2  ................................ ................................ ..................  21  

sdohteM dna slairetaM .3  ................................ ................................ ................................ ............................  31  

aerA ydutS eht fo noitpircseD 1.3  ................................ ................................ ................................ ...........  31  

noitacoL 1.1.3  ................................ ................................ ................................ ................................ ....  31  

etamilC 2.1.3  ................................ ................................ ................................ ................................ ......  41  

secitcarp cimonorga dna lioS 3.1.3  ................................ ................................ ................................ ....  41  

sdohteM 2.3  ................................ ................................ ................................ ................................ .............  41  

ngiseD latnemirepxE dna stnemtaerT 1.2.3  ................................ ................................ .......................  41  

tuoyal dleiF 2.2.3  ................................ ................................ ................................ ...............................  61  

 atad lioS 3.3 noitcelloc  ................................ ................................ ................................ ............................  61  

sisylana dna gnilpmas lioS 1.3.3  ................................ ................................ ................................ ........  61  

noitartlifnI lioS 2.3.3  ................................ ................................ ................................ ..........................  81  

tnemeriuqeR retaW porC fo noitanimreteD 4.3  ................................ ................................ ......................  91  

atad tupni citamilC 1.4.3  ................................ ................................ ................................ ....................  91  

oTE fo noitanimreteD 2.4.3  ................................ ................................ ................................ ...............  12  

atad tupni porC 3.4.3 ................................ ................................ ................................ ..........................  12  

tnemeriuqeR noitagirrI 4.4.3  ................................ ................................ ................................ ..............  22  

gniludehcS noitagirrI 5.3  ................................ ................................ ................................ .........................  22  

sisylanA dna noitcelloC ataD dleiF 6.3  ................................ ................................ ................................ ...  32  

stnemerusaem dna sretemarap porC 1.6.3  ................................ ................................ .........................  32  

revoc yponaC 2.6.3  ................................ ................................ ................................ ............................  32  



 
 

IIIV  
 

)IH( xedni tsevraH 3.6.3  ................................ ................................ ................................ ....................  42  

rotcaf esnopser dleiY 4.6.3  ................................ ................................ ................................ ................  42  

ytivitcudorP retaW porC 7.3  ................................ ................................ ................................ ...................  52  

sisylana cimonocE 8.3  ................................ ................................ ................................ .............................  62  

sisylanA lacitsitatS 9.3  ................................ ................................ ................................ ............................  72  

snoissucsiD dna stluseR .4  ................................ ................................ ................................ ..........................  92  

 dna lacisyhp lioS .1.4 seitreporp lacimehc  ................................ ................................ ..............................  92  

sisylana elpmas lioS 1.1.4  ................................ ................................ ................................ ..................  92  

lios eht fo scitsiretcarahc noitartlifnI 2.1.4  ................................ ................................ ........................  03  

tnemeriuqeR retaW porC 2.4  ................................ ................................ ................................ ..................  23  

ticifed retaw ot sretemarap porc fo esnopseR 3.4  ................................ ................................ ...................  73  

revoc yponaC 1.3.4  ................................ ................................ ................................ ............................  73  

ssamoib dnuorg evobA 2.3.4  ................................ ................................ ................................ .............  04  

 3.3.4 dleiy bluB  ................................ ................................ ................................ ................................ ..  24  

ytivitcudorP retaW porC 4.4  ................................ ................................ ................................ ...................  64  

)IH( xedni tsevraH 5.4  ................................ ................................ ................................ ............................  74  

)yk( rotcaf esnopser dleiY 6.4  ................................ ................................ ................................ .................  84  

noino htiw noitagirri ticifed fo sisylana cimonocE 7.4  ................................ ................................ ...........  05  

snoitadnemmoceR dna snoisulcnoC .5  ................................ ................................ ................................ .......  25  

noisulcnoC 1.5  ................................ ................................ ................................ ................................ ........  25  

ecnerefeR .6  ................................ ................................ ................................ ................................ ................  55  

secidneppA .7  ................................ ................................ ................................ ................................ ..............  16  

 

  



 
 

XI  
 

					 					 																											                           SELBAT FO TSIL 	

                                                                                                                elbaT                                                                                                                                       egaP                                                                      

gnittes tnemtaerT :1.3 elbaT  ................................ ................................ ................................ .........  51  

.noitanimreted RWC rof deriuqer atad porC :2.3 elbaT  ................................ ...............................  22  

AVONA :3.3 elbaT  ................................ ................................ ................................ .......................  72  

aera latnemirepxe ni lios eht fo scitsiretcarahC :1.4 elbaT  ................................ ...........................  92  

tnemtaert detagirri ylluf rof RWC lanosaeS :2.4 elbaT  ................................ ................................  53  

tnemtaert hcae rof mm ni retaw deilppa fo htped lanosaeS :3.4 elbaT  ................................ .........  63  

tped retaw noitagirrI :4.4 elbaT mm ni segats htworg ruof eht ta h ................................ ...............  73  

revoc yponac no ticifed retaw fo stceffE 5.4 elbaT  ................................ ................................ ......  83  

tset DSL gnisu )% CC( srevoc yponac fo nosirapmoC :6.4 elbaT  ................................ ...............  93  

ssamoib dnuorg evoba no ticifed retaw fo stceffE :7.4 elbaT  ................................ .......................  04  

 )ah/t( ssamoib fo nosirapmoC :8.4 elbaT tset DSL gnisu  ................................ .............................  42 

dleiy noino no ticifed retaw fo stceffE :9.4 elbaT  ................................ ................................ ........  44  

tset DSL gnisu dleiy fo nosirapmoC :01.4 elbaT  ................................ ................................ ..........  54  

ytivitcudorp retaw )porc( dleiY :11.4 elbaT  ................................ ................................ .................  74  

tnemtaert hcae fo xedni tsevraH :21.4 elbaT  ................................ ................................ ................  84  

 elbaT level sserts retaw tnereffid rof noino fo rotcaf esnopser dleiY :31.4  ................................ ..  94  

wt rof rotcaf esnopser dleiY :41.4 elbaT  hcae no slevel ticifed o )dleiy a sa ssamoib( egats  .......  94  

noino no noitagirri ticifed fo sisylana cimonocE :51.4 elbaT  ................................ .......................  15  

            

 

 

 

 

                                     

 



 
 

X 
 

                                                                                                                                                                            

																														 															 									 SERUGIF FO TSIL  

  erugiF                                                                                                                                           egap                                                                                                                                                           

                                                        aera yduts eht fo pam noitacoL :1.3 erugiF               31  

                                                                                 tuo yal dleiF :2.3 erugiF                    61                                                                       

 :3.3 erugiF  lioS noitartlifnI  tnemerusaem                                                                          91  

                                                                    gnilpmas lioS :4.3 erugiF                               91  

5.3 erugiF                     erutarepmet ylhtnom egarevA :                                                     20 

6.3 erugiF                      noitats )ybraen( arijatuB fo llafniar ylhtnom egarevA  :              20 

7.3 erugiF                                                                    noitcelloc atad dleiF :                     62  

                                                                         htped detartlifnI  :1.4 erugiF                     13  

ifnI  :2.4 erugiF                                                                           etar noitartl                     13  

                                                                            etis latnemirepxe fo oTE :3.4 erugiF     23  

                                      etis latnemirepxe ni eulav oTE lanosaeS :4.4 erugiF                  33  

                                                     eulav tneiciffeoc porc lanosaeS :5.4 erugiF                  33  

oleved revoc yponaC :6.4 erugiF                                                            tnemp                  83  

                                           tnempoleved ssamoib dnuorg evobA :7.4 erugiF                   14  

       htped noitagirri tnereffid rof esnopser dleiY :8.4 erugiF                                            54  

 

 

								 	

																																										 	

	

					 	

                                                                                                                                                                                                                                   



 
 

IX  
 

																																						  SELBAT XIDNEPPA FO TSIL  

  elbaT                                                                                                                                          egap  

                                      aera yduts eht fo atad lacigoloroeteM :1 elbat xidneppA            16   

dneppA aera yduts eht ta lios eht fo scitsiretcarahc noitartlifnI :2 elbat xi                        26   

sledom noitartlifni htiw atad noitartlifni devresbo fo nosirapmoC :3 elbat xidneppA      26  

 desab erutarepmet yb etis latnemirepxe fo oTE .4 elbat xidneppA sdohtem           36  

              egats laitini ta CC rof ecnairav fo sisylanA :5 elbat xidneppA                           46  

    egats tnempoleved ta CC rof ecnairav fo sisylanA :6 elbat xidneppA                          46  

rav fo sisylanA :7 elbat xidneppA                           egats dim ta CC rof ecnai                  46  

                  egats etal ta CC rof ecnairav fo sisylanA :8 elbat xidneppA                           46  

                 egats laitini ta MB rof ecnairav fo sisylanA :9 elbat xidneppA                       46  

     egats tnempoleved ta MB rof ecnairav fo sisylanA :01 elbat xidneppA                      56  

               egats dim ta MB rof ecnairav fo sisylanA :11 elbat xidneppA                          56  

                egats etal ta MB rof ecnairav fo sisylanA :21 elbat xidneppA                          56  

                                  dleiy rof ecnairav fo sisylanA :31 elbat xidneppA                          56   

 smeti fo stsoc latoT :41 elbat xidneppA                   eratceh rep rrib ni robal dna             66                                                             

                                                            

 

                                                                             

 

 

 

 

 

 

 



 
 

IIX  
 

																																								 SERUGIF XIDNEPPA FO TSIL  

                                                                                                        erugiF                     egap  

                                                    gnitnalp fo emit eht tA :1 erugif xidneppA                   67 

                                            egats tnempoleved fo otohP :2 erugif xidneppA                   67 

tcelloc ataD :3 erugif xidneppA                                             egats dim ta noi                   67 

                                                              gnitsevrah dleiY :4 erugif xidneppA                   67 

                                                                                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

IIIX  
 

                                                    TCARTSBA  

 si erutlucirgA .adnega labolg a gnimoceb dna dlrow eht fo strap ynam ni ecracs si retaw hserF

 tsegral eht  yduts siht fo sevitcejbo ehT .retaw hserf eguh gnimusnoc era hcihw srotces gnoma

 porc noino fo esnopser dleiy eht etagitsevni dna ytivitcudorp retaw larutlucirga evorpmi ot erew

.ticifed retaw ot   etelpmoc dezimodnar ni tnemirepxe dleif sessapmocne deyolpme dohtem ehT

 lluf :erew stnemtaert ehT .snoitacilper eerht dna stnemtaert nevele htiw )DBCR( ngised kcolb

C fo %05,nosaes gniworg tuohguorht ticifed RWC fo %52 ,)lortnoc sa  ticifed %0( noitagirri  RW

 RWC fo %05 dna %52( stnemtaert ticifed doirep eno dna ,nosaes gniworg tuohguorht ticifed

egats etal dna dim ,tnempoleved ,laitini ta ticifed s  okeram ta tuo deirrac saw tnemirepxe ehT .)

.aipoihtE nrehtuos aderow  tagirri ni secnereffid taht dewohs stluseR  tnuoma retaw noi

 mumixam ehT .noino fo ssamoib dnuorg evoba dna dleiy blub ,revoc yponac tceffa yltnacifingis

w )1T( tnemtaert detagirri ylluf morf deriuqca saw dleiy elbatekram  si hcih 39.91   eht dna ah/t

o %05( 3T morf deniatbo saw dleiy elbatekram muminim guorht ticifed RWC f  gniworg tuoh

01 si hcihw )nosaes 13.  ticifed RWC fo %05( 01T .ah/t  muminim eht dewohs )egats dim ta   tsevrah

 xedni dna )86.0(  4T  ( 7T dna ni ta ticifed RWC fo %52  dna laiti itcepser segats etal  dewohs )ylev

 eht mumixam  i IH tsewol ehT .xedni  dleiy hgih sesuac egats dim ta ticifed retaw taht detacidn

 ytivitcudorp retaw porc mumixam ehT .noitcuder 89.4(  m/gk 3 ta devresbo saw )   RWC fo %05( 3T

( muminim eht dna )nosaes gniworg tuohguorht ticifed 22.3  m/gk 3) ta devresbo saw   fo %05( 01T

noitcuder dleiy tnacifingis htiw gnivas retaw tsegral ehT .)egats dim ta ticifed RWC   saw

3T ta deniatbo Y.  taht detacidni )yk( rotcaf esnopser dlei  saw noino  )decuder dleiy( evitisnes  rof

 ta sserts retaw .segats htworg dim dna tnempoleved  fo %05   sserts doirep eno ta ticifed RWC

stnemtaert  o eht fo ytivitisnes eht setacidni hcihw ,1>yk dewohs sserts retaw hgih rof porc noin  .

nruter fo etar lanigram mumixam eht taht detacidni sisylana cimonoce ehT  ta deniatbo saw   11T

 etal eht ta ticifed RWC fo %05( )egats   dna ah/rrib 077,801 fo emocni ten a htiw  etar lanigram a

9.2765 nruter fo  elbaiv yllacimonoce si )egats etal ta ticifed RWC fo %05( 11T ,eroferehT .%

 etis latnemirepxe siht ta sremraf fi dna gnivas retaw tnacifingis htiw noitcudorp noino fo metsys

pa .emocni rieht esaercni lliw yeht noitcudorp fo metsys siht ylp  

 

.aipoihtE okeraM ,esnopser dleiY ,noitagirri ticifeD ,ytivitcudorp retaW :sdrow yeK



 
 

1 
 

 noitcudortnI .1  

dnuorgkcaB 1.1  

 ta noillib 7 morf worg ot detcepxe si noitalupop dlrow ehT  .0502 yb noillib 9 ot tneserp

 htworg noitalupop ehT .seirtnuoc depoleved tsael eht ni dipar si htworg fo etar ehT

 doof fo esaercni laitnatsbus a seriuqer sdradnats gnivil fo esir eht htiw denibmoc

)1102 ,PDNU( ytiruces doof elbaniatsus erusne ot noitcudorp  sesaercni noitalupop sA .

 eht rof retaw ecafrus dna dnuorg fo snoitacolla desaercni rof sllac tnempoleved dna

 secruoser retaw rof deen eht tluser a sa ,srotces lairtsudni dna erutlucirga ,citsemod

orb secruoser retawhserf no sserts gnisaercni ehT .esaercni  gnisir reve yb tuoba thgu

 .)8002 ,OAF( nrecnoc suoires fo si dnamed  

 rof stnuocca dna elpoep naipoihtE eht fo %58 fo yats niam eht si erutlucirga hguohtlA

 wol no dneped sremraf naipoihtE tsom ,)0102 ,IMWI( yrtnuoc eht fo PDG eht fo %34

niar evitcudorp -  def  tneuqerf dna llafniar citarre yrev htiw erutlucirga redloh llams

 dna thguord yb desuac sksir ecuder ot dna noitalupop gnisaercni eht deef oT .thguord

 sdrawot edam eb ot deen troffe evisnetxe dna suounitnoc ,ytisned noitalupop gnisaercni

etagirri gnipoleved  .noitcudorp larutlucirga gnivorpmi dna erutlucirga d  

 fles ,ytiruces doof sdrawot gnitubirtnoc ni elor tnatropmi na syalp erutlucirga noitagirrI

 ,robal dna dnal fo ytivitcudorp desaercnI .stropxe dna noitcudorp doof ,ycneiciffus

lafniar no ecnailer decuder  boj desaercni ,secruoser larutan fo noitadarged decuder ,l

 osla era pihsruenerpertne larur htiw ymonoce cimanyd a fo noitomorp dna ,seitinutroppo

 ni ytinutroppo tnatropmi na sah aipoihtE  .erutlucirga noitagirri morf deniatbo stifeneb

retaw - tnempoleved del  ,ngised ,gninnalp eht ni segnellahc lacitirc sserdda ot sdeen ti tub ,

 laitnetop lluf sti erutpac ot si ti fi smetsys noitagirri sti fo ecnanetniam dna ,yreviled

.)0102 ,IMWI(   ytiruces doof eht fo nrecnoc niam eht si erutlucirga detagirri ,ecneH

o ygetarts  elacs llams gnisaercni yb detnemelpmi si hcihw ,tnemnrevoG naipoihtE eht f

niar no ycnedneped secuder dna noitagirri -  esaercni ot sdael nrut ni hcihw ,erutlucirga def

fles dna noitcudorp doof -  yrtnuoc eht fo noitalupop htworg yldipar eht fo ycneiciffus

,PTG(  .)0102  
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 gnimusnoc retaw tsegral eht si erutlucirga detagirri )3002( .la te nedloM ot gnidroccA

 dna citsemod sa hcus ,srotces rehto morf sdnamed gnitepmoc secaf ti dna rotces

 laitnetop ynam sah erutlucirga rof tnemeganam retaw devorpmI .srotces lairtsudni

 gnimit fo tca eht si tI .ytivitcudorp evorpmi dna ytilibarenluv ecuder ot stroffe ni stifeneb

 retaw eht yfsitas lliw taht yaw a ni noitacilppa retaw noitagirri gnitaluger dna

rged dna stneirtun tnalp dna ,lios ,retaw gnitsaw tuohtiw porc eht fo tnemeriuqer  gnida

( ecruoser lios eht )7991 ,niwlE  .  sa deredisnoc si RWC fo noitagirri lluf neve ,syadawoN

 gnaK( dleiy elbatiforp no tceffe on ro ronim htiw decuder eb nac taht retaw fo esu yruxul

of ylppus retaw ssel dna noitalupop gnisaercni na htiW .)4002 ,gnahZ dna  larutlucirga r

 larutlucirga eht ,ecneH .elbissopmi si snoitareneg erutuf rof ytiruces doof eht ,noitcudorp

 retaw decuder htiw noitcudorp larutlucirga erom ecudorp ot egnellahc eht secaf rotces

 .ytivitcudorp retaw porc gnisaercni yb ylppus  

itagirri ticifeD  ton si hcihw secitcarp tnemeganam retaw noitagirri eht fo eno si no

 ygetarts noitazimitpo na si tI .sporc eht yb deriuqer retaw lluf no desab ylirassecen

 sporc dna retaw noitagirri fo tnuoma eht gnicuder yb dezimixam era snruter ten yberehw

letarebiled era  dleiy tnacifingisni htiw ticifed retaw fo eerged emos niatsus ot dewolla y

 ni retaw fo ytivitcudorp eht sesaercni noitagirri ticifeD .)8002 ,la te arpaC( noitcuder

 retaw ecracs rof noititepmoc gnicuder ni elor tnatropmi yrev a syalp dna erutlucirga

cruoser  .ytiruces doof fo noisivorp dna noitadarged latnemnorivne gniziminim ,se

 dna scitsiretcarahc porc no desab si noitcuder retaw noitagirri fo tnuoma eht ,revewoH

 retaw eht sesaercni taht ssol dleiy tnacifingisni ro on yb deinapmocca yllareneg

A( ytivitcudorp .)0102 ,.la te idamh  

 esaercni dna niatsus ot elor lativ a syalp ytivitcudorp retaw larutlucirga ni esaercni nA

 neeb sah noitagitsevnI .ytiruces doof elbaniatsus gnirusne ot sa os noitcudorp doof

 ereh denifed dna ytivitcudorp retaw fo tpecnoc eht no decalp  retaw fo ytivitcudorp eht sa

 fo ytivitcudorp ehT .deilppus retaw fo ytilauq dna ytitnauq fo smret ni esu nevig a ni

 .trevid retaw fo eulav ro emulov revo tcudorp fo eulav eht ro tnuoma eht ot srefer retaw

aht detseggus )9002( seaR dna streeG dna )0102( OAF  retaw porc gnisaercni t

 ytrevop dna noitcudorp doof elbaniatsus rof yawhtap tnatropmi na eb nac ytivitcudorp

 reve eht gnideef ecneh dna doof erom ecudorp ot elbane dluow sihT .noitcuder
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 muminim htiw emocni erom gniniag ro aipoihtE fo noitalupop gnisaercni  tnuoma retaw

.deniatta eb dluow dradnats gnivil dlohesuoh devorpmi suht  

 lautum gnitaerc yb tnempoleved noitagirri nredom htiw sehcraeser lacol gnitargetnI

tnempoleved noitagirri dna hcraeser neewteb pihsnoitaler   rof tnatropmi tsom eht si

a retteb gnicnahne  ,la te elekeB( aipoihtE fo noiger nrehtuoS eht ni noitcudorp larutlucirg

 tuo detniop eciffo tnempoleved secruoser larutaN dna noitagirrI lanoigeR ehT.)7002

 retawdnuorg wollahs rof stcirtsid elbatius tsom eht sa okeraM dna itliS ,nekseM

seht nI .tnempoleved  dnuof si llew a dna esoprup noitagirri rof sllew esu sremraf ,saera e

 yrd owt no desab era aera eht dnuora secitcarp noitagirrI .dnuopmoc yreve ni tsomla

 ,egabbaC ,otamoT ,noinO .yaM ot yraurbeF morf dna yraunaJ ot rebotcO morf ,snosaes

,steeb deR ,hcanipS   .aera eht ni sporc detavitluc niam eht era reppeP dna ,tahC ,torraC

 tsom eht era dratsuM dna taehW ,eziaM )rebmetpeS ot enuJ( snosaes tew gniruD

 htiw tnemelppus ot evah sremraf ,sdoirep sllafniar trohs fo sesac nI .seciohc nommoc

uorht dnal rieht ot retaw  ,eciffo larutlucirgA aderow okeraM( sllew gnisu noitagirri hg

 .)6102  

 tnemetats eht fo melborP 2.1  

vE noitcudorp noitagirri fo noitaula   retaw cimonoce dna ytivitcudorp retaw porc no desab

 ni noitcudorp porc fo stcepsa tnatropmi tsom eht era desu retaw tinu rep ytivitcudorp

 si sisylana cimonoce sti dna noitagirri ticifed fo noitacilppa ,revewoH .aera ecracs retaw

 ni decitcarp ylnommoc ton aipoihtE fo saera ecracs retaw tsom  .  ni eurt si emas ehT

 llafniaR .noiger nrehtuos ni saera ecracs retaw eht fo eno si hcihw ,aderow okeraM

 launna htiw ,ytilibairav laitaps dna laropmet hgih swohs aderow eht ni noitubirtsid

t 005 morf gnignar noitatipicerp  doirep yrd gnol dna toh si ereht aderow eht nI .mm 008 o

u aderow siht ni sremraf tsoM .hcraM ot rebotcO morf noitagirri rof retaw dnuorg es  

 .metsys pmup gnisu yb noitcudorp  

yduts ni sremraf ehT  ylppus detimil rieht morf mraf rieht no retaw hcum ylppa aera   taht

 sporc no ssenerawa riehT .sporc eht yb deriuqer retaw eht htiw dnopserroc ton seod neve

 no egdelwonk rieht eseht ot noitidda nI .detimil si noitacilppa retaw ot esnopser dleiy

 ton si sserts retaw rof noitcuder dleiy detaicossa dna egats htworg sporc  sihT .decnavda

 retaw porc wol sesuac retaw noitagirri fo esu esiwnu  noitcudorp hgih dna ytivitcudorp
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 tsoc ssenerawa dna hcraeser fo egatrohs morf devlove era smelborp ehT .aera eht ni   no

 noitagirri  retaw tcudorp ytivi  i dna epyt lios ,etamilc lacol no desab   .smetsys noitagirr

 )noitagirri ticifed( metsys tnemeganam retaw noitagirri siht fo noisnetxe erofeb ,ecneH

 retaw dna dleiy porc no tcapmi sti etagitsevni ot deen a si ti aera yduts eht ni

dna sremraf ot snoitadnemmocer lacitcarp gnidivorp dna ytivitcudorp   srekrow noisnetxe

 aera yduts ni sremraf tsoM  .metsys tnemeganam porc fo snoitidnoc suoirav rednu

 sporc elbategev eht gnomA .noitcudorp rojam sa sporc elbategev dna slaerec ecudorp

ticifed etaulave ot detceles si ti dna sremraf tsom yb detavitluc si noinO   eht ni noitagirri

  .aera yduts  

sevitcejbO 3.1 : 

evitcejbo lareneG 1.3.1 	: 	

  retaw no noitagirri ticifed fo tceffe eht etagitsevni ot si yduts siht fo evitcejbo niam ehT

 .aipoihtE aderow okeraM ni noino fo esnopser dleiy dna ytivitcudorp  

 cificepS 2.3.1  :sevitcejbo  

 ticifed retaw rof noino fo segats htworg evitisnes eht etagitsevni oT  

 aera yduts eht ni noitagirri ticifed rof noino fo tnemeriuqer retaw eht enimreted oT  

 T  o slevel noitagirri ticifed tnereffid rednu ytivitcudorp retaw porc enimaxe  

  ekam oT sremraf yb noitacilppa lacitcarp rof snoitadnemmocer  

snoitseuq hcraeseR 4.1 :  

derewsna eb lliw snoitseuq cifitneics gniwollof eht hcraeser siht nI : 

 pmi yltnacifingis nac smetsys dna secitcarp noitagirri tahW  retaw noitagirri evor

ytivitcudorp  ?aera yduts eht ni  

 ?sserts retaw ot eud devresbo noitcuder dleiy tnacifingis noino fo egats htworg hcihw nI  

  emocni ten esaercni nac noitanibmoc egats htworg noino dna ticifed retaw fo level tahW

?aera yduts eht ni remraf eht fo  
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weiver erutaretiL .2  

S 1.2 erutlucirgA ni tnemeganaM retaW elbaniatsu  

 larutlucirga elbaniatsus rof ecruoser lacitirc tsom eht sa deredisnoc si retaW

 dna ediwdlrow tnempoleved  ,hcihw ,noitagirri rof si retaw fo esu larutlucirga rojam eht

ylppus desaerced yb detceffa si ,suht .  ytiroirp a si retaw noitagirri fo esu elbaniatsus ehT

.saera dira ni erutlucirga rof   erutlucirga detagirri ,erutuf eht ni os erom dna tneserp tA

 eb lliw noitagirri rof ylppus retaw tneiciffusni dna yticracs retaw rednu ecalp ekat lliw

naht rehtar mron eht  .)7002 ,onairoS dna serereF( noitpecxe eht   retaw larutlucirgA

 esrevda etagitim ot sloot tnatropmi sa deifitnedi neeb evah seigolonhcet tnemeganam

 detacolla gnieb era secruoser eguH .ytrevop ecuder ot dna ytilibairav citamilc fo stceffe

morp dna poleved ot wol esrevid eto -  gnipoleved ynam ni seigolonhcet retaw tsoc

( aipoihtE gnidulcni seirtnuoc 2102 ,la te sogaH  .)  

 yb deveihca eb nac erutlucirga ni tnemeganam retaw elbaniatsuS  retaw fo noitcuder

poda ,desu metsys noitagirri fo ycneiciffe eht gnivorpmi ,sessol  evitavonni fo noit

.)5102 ,ikatreB dna sikaluoztrahC( noitagirri ticifed sa hcus seuqinhcet noitagirri  lleW -

 sdoohilevil ni stnemevorpmi dipar ot etubirtnoc nac retaw ni snoitnevretni lacol ,detegrat

buS ni roop larur eht fo - t niatta pleh dna acirfA narahaS  tnempoleveD muinnelliM eh

 eno si noitagirri ticifeD .)8002 ,OAF( regnuh dna ytrevop emertxe gnitacidare fo slaoG

 noitagirri dna ytivitcudorp retaw devorpmi rof dohtem tnemeganam retaw larutlucirga fo

.ycneiciffe  

 tnemeriuqeR retaW porC fo noitanimreteD 2.2 )RWC(  

 nellA ot gnidroccA ( .la te  retaw fo htped eht sa denifed si tnemeriuqer retaw porc )8991

 gniworg porc eerf esaesid a fo noitaripsnartopave hguorht ssol retaw eht teem ot dedeen

f dna retaw lios ,noitidnoc lios gnitcirtser non a rednu dleif egral a ni  gniveihca ytilitre

 morf )RWC( ssol retaw sihT .tnemnorivne gniworg nevig rednu laitnetop noitcudorp lluf

 ecnerefer fo egdelwonk eht morf denimreted eb nac dnal fo tolp depporc nevig a

( noitaripsnartopave oTE ( tneiciffeoc porc dna ) cK erefer fo setamitsE  .)  ecn

 porc enimreted ot gnireenigne noitagirri ni desu ylediw era )oTE( noitaripsnartopave

 noitagirri rof ssecorp gninnalp eht ni desu era setamitse esehT .stnemeriuqer retaw

semehcs gnitsixe ni noitubirtsid retaw eganam ot sa llew sa depoleved eb ot semehcs  .   
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erutarepmet sa deifissalc ,snoitauqe suoremuN - noitaidar ,desab - noitaropave nap ,desab -

noitanibmoc dna desab -  ecnerefer gnitamitse rof depoleved neeb evah ,epyt

 elbaliava ylediw tsom ,tseisae eht ylbaborp si erutarepmeT .)oTE( noitaripsnartopave

tsom dna   fo rotacidni na si erutarepmet taht noitpmussa ehT .retemarap etamilc elbailer

erutarepmet rof sisab eht si erehpsomta eht fo rewop evitaropave eht -  ehT .sdohtem desab

namneP OAF eht fo esu eht sdnemmocer )OAF( noitazinagrO erutlucirgA dna dooF -

F( htietnoM OA -  nellA( )oTE( noitaripsnartopave ecnerefer gnitamitse rof noitauqe )MP

 deredisnoc eb nac ,dlrow eht ni desu ylediw tsom eht si dohtem sihT .)6002 ,8991 ,.la te

 setamilc tnereffid ni oTE etamitse yletarucca ot nevorp neeb sah dna dradnats fo tros a sa

lA( .)0002 ,.la te retlaW ;8991 ,.la te nel E 

 rof RWC gnitamitse rof desu tneiciffeoc porc )7791( ttiurP dna sobnerooD ot gnidroccA

 yllaciripme devired eb tsum )oTE( ecnerefer ro laitnetop gninimreted yb sporc cificeps

noc citamilc lacol no desab porc lacol rof  porc eht taht detats )8991( ,nellA .snoitid

 eht gnirud ,taht gnimussa yb devired eb nac nosaes eht fo doirep yna rof )ck(tneiciffeoc

dim dna laitini -  htworg eht fo eulav cK eht ot lauqe dna tnatsnoc si cK ,egats nosaes

)0102( OAF .noitaredisnoc rednu egats   noino ,dleiy mumitpo rof taht detroper revewoh

 )5102( .la te asririD yb aipoihtE ni enod stnemirepxE .retaw mm 055 ot 053 seriuqer

mm 964 saw noino fo RWC lanosaes dleiy mumitpo rof taht dewohs  (  201 ,771 ,241 ,84

 ytirutam dna dim ,tnempoleved ,laitini ta  ylralimiS .)ylevitcepser segats eyagesT   .la te

 tnemeriuqer retaw porc lanosaes eht tnemtaert detagirri ylluf rof taht denimreted )5102(

.mm1.124 saw  

noitagirrI ticifeD fo tpecnoC ehT 3.2  

noitagirri ticifed fo gninaem lautpecnoC 1.3.2  

 enorp yllanoitidart ni ylno ton ,ytilauq dna ytitnauq ni htob ,ecracs gnimoceb si retaW

 retaw ecracS .tnadnuba si llafniar erehw snoiger ni osla tub ,senoz diraimes dna dira

girri rof ytilibaliava sti ecuder lliw retaw rof noititepmoc gniworg dna secruoser  .noita

 .noitagirri ticifed rof gninaem lautpecnoc evag srehcraeser ynaM 8002( .la te arpaC  )

( noitaripsnartopave porc lluf eht woleb setar noitagirri fo noitacilppa eht sa ti enifed TE  ,)

hguorht stiforp ezimixam dna ycneiciffe evorpmi ot elba yllaitnetop si   ni noitcuder a

stsoc gnitarepo dna latipac . 
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 taht detats )7002( onairoS dna serereF  ,esu retaw noitagirri gnicuder yb ,noitagirri ticifed

 nalp a si noitagirri ticifeD .detcirtser si ylppus erehw snoitautis htiw gnipoc ni dia nac

eganam retaw noitagirri dna  fo eerged emos niatsus ot porc a swolla hcihw ygetarts tnem

 dna noitcuder dleiy tnacifingis tuohtiw stsoc noitagirri eziminim ot redro ni sserts retaw

 rehgih rof ycneiciffe esu retaw gnizimixam fo yaw eno si tI .stifeneb esaercni yllaitnetop

inu rep sdleiy  retaw fo level niatrec a ot desopxe si porc eht :deilppa retaw noitagirri fo t

.nosaes gniworg elohw eht tuohguorht ro doirep ralucitrap a gnirud rehtie sserts  

 PW eht esaercni ot si noitagirri ticifed fo evitcejbo niam eht ,)2002( OAF ot gnidroccA

orc a fo  dleiy gnitluser ehT .dleiy no tcapmi elttil evah taht snoitagirri gnitanimile yb p

 devas eht gnitrevid hguorht deniag stifeneb eht htiw derapmoc llams eb yam noitcuder

 rednu tneiciffusni eb yllamron dluow retaw hcihw rof sporc rehto etagirri ot retaw

idart  ezimixam ot decitcarp si noitagirri ticifed ,elpicnirp nI .secitcarp noitagirri lanoit

 era seulav porc ,esac siht nI .egatrohs retaw si ereht ro hgih era stsoc retaw erehw stiforp

eseht rednU .ytilibatekram dna edarg porc dna ,dleiy htiw ylesolc detaicossa  

 ,ajaR dna hsilgnE( sreworg rof eciohc lacitcarp a eb nac noitagirri ticifed ,secnatsmucric

 .)6991  

 noitagirri ticifed dna ytivitcudorp retaW 2.3.2  

 kcotsevil ,yrehsif ,yrtserof ,porc morf stifeneb ten eht fo oitar eht si ytivitcudorp retaW

cirga dexim dna  stifeneb esoht ecudorp ot desu retaw fo tnuoma eht ot smetsys larutlu

 ,doof erom gnicudorp fo sevitcejbo eht stcelfer ti ,esnes tsedaorb sti nI .)0102 ,nedloM(

 tinu rep tsoc latnemnorivne dna laicos ssel ta stifeneb lacigoloce dna doohilevil ,emocni

taw fo  enjiK ot gnidroccA .demusnoc re ( .la te  ,gnitimil era seilppus retaw nehw ,)3002

 rep naht rehtar desu retaw tinu rep emocni ten ezimixam ot eb dluohs laog etamitlu eht

 .tinu dnal  

ie ereh denifed ,PW fo tpecnoc eht no tup neeb evah snoitagitsevni ,yltneceR  eht sa reht

 retaw denifed osla )0102( nedloM .desu retaw fo tinu rep emocni ten ro dleiy

 si ytivitcudorp retaw lacisyhP .lacimonoce dna lacisyhp :syaw owt ni ytivitcudorp

snoc retaw fo tnuoma eht ot tuptuo larutlucirga fo oitar eht sa denifed  demu rc erom‘‘  po

’’pord rep   fo tinu rep devired eulav eht sa denifed si ytivitcudorp retaw cimonoce dna
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 ,sboj ,noitirtun ot erutlucirga ni esu retaw etaler ot desu neeb osla sah siht dna desu retaw

.tnemnorivne eht dna eraflew  

yb PW fo tnemecnahne rof seigetarts lareveS   retteb dna tnemevorpmi lateirav gnitargetni

orga dna level dleif ,level tnalp ta tnemeganam secruoser -  fo selpmaxE .level citamilc

 gnivorpmi ,xedni tsevrah eht gnisaercni :era nekat eb nac taht secitcarp dna snoitpo

gniylppa ,ecnarelot ytinilas dna thguord   .)3002( .la te enjiK( esuer retaw noitagirri ticifed

 lluf rednu eulav sti ot evitaler ,noitagirri ticifed rednu dezimixam si ytivitcudorp retaW

 ticifed rednu ytivitcudorp retaw ni esaercni eht rof snosaer lareves era erehT .noitagirri

ri llamS .noitagirri  tniop a ot pu ylraenil ssel ro erom ,TE porc esaercni shtped noitagir

 desu ton si deilppa retaw eht fo trap esuaceb raenilivruc semoceb pihsnoitaler eht erehw

 fo shtped lanoitidda dna eulav mumixam sti sehcaer dleiy tniop eno tA .tsol si dna TE ni

itagirri .rehtruf yna ti esaercni ton od no  

 taht nwohs osla evah slevel noitagirri tnereffid gnivlovni stnemirepxe noitagirri ynaM

owt ,elpmaxe roF .noitagirri lluf naht PW rehgih sah yllausu noitagirri ticifed -  fo sdriht

91 yb PW desaercni noitagirri lluf – w rof %82  te enjiK( eziam rof %8 dna taeh

 eht fo ytivitcudorp rehgih ot sdael noitagirri ticifed taht dedulcnoc osla yehT.)3002,la

 ,erofereht ,nac dna noitagirri lluf htiw deniatta eb nac naht )noitagirri dna llafniar( retaw

fo ytivitcudorp eht gnivorpmi rof desu eb  imes ni retaw - .saera dira  

noitagirri ticifed ot sporc fo esnopser dleiY 3.3.2  

OAF   seitneves etal eht ni esu retaw dna dleiy porc neewteb pihsnoitaler eht desserdda

 eht ot detaler si noitcuder dleiy evitaler erehw noitauqe elpmis a gnisoporp

 .)TE( noitaripsnartopave ni noitcuder evitaler gnidnopserroc  sweiver erutaretil ynaM

dleiy etaler   .noitagirri ticifed ot sporc dleif rojam fo sesnopser  rotcaf esnopser dleiy ehT

 yb esu retaw dna noitcudorp neewteb segaknil xelpmoc eht fo ecnesse eht serutpac )yK(

devlovni era sessecorp lacimehc dna lacisyhp ,lacigoloib ynam erehw ,porc a   te otudetS(

a .)2102 ,l   

 dettif erew tnemeriuqer retaw porc decuder fo slevel suoirav rednu deniatbo sdleiy porC

aicraG( snoitcnuf esnopser dleiy porc raenil ot -  dleiy porc ehT .)9002 ,.la te aliV

taw fo tnarelot si porc eht rehtehw fo noitacidni na sevig rotcaf esnopser  A .sserts re
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 a rof esaerced dleiy evitaler detcepxe eht taht setacidni ytinu naht retaerg rotcaf esnopser

 ni esaerced evitaler eht naht retaerg yletanoitroporp si ticifed noitaripsnartopave nevig

 noitaripsnartopave )2102 ,la te otudetS( . 

ah tsum reworg ehT  .noitagirri ticifed ot sesnopser dleiy porc fo egdelwonk roirp ev

 ,noitagirri ticifed ot sporc dleif rojam fo sesnopser dleiy no tuo deirrac saw tnemirepxE

 taht wohs stluseR .taehw dna naebyos ,enac ragus ,otatop ,eziam ,nottoc gnidulcni

ehw ,eziam ,nottoc  noitagirri ticifed ot detius llew era otatop dna teeb ragus ,rewolfnus ,ta

 nosaes gniworg eht tuohguorht desopmi noitaripsnartopave decuder htiw ,secitcarp

 ecnereffid tnacifingis ylhgih dewohs ffet fo ssamoib dnuorg evoba ehT .)2002 ,OAF(

nereffid eht htiw  nosaes etal dna egats laitini eht ta ticifed retaw ehT .erutsiom fo slevel t

non evag ,RWC fo ticifed %05 dna %57 htob rof egats -  morf sdleiy tnereffid tnacifingis

 dim eht ta ticifed retaw fo slevel lla rof ,revewoH .)%001( noitacilppa mumitpo eht

ts nosaes  erew sdleiy eht segats htworg eht tuohguorht sticifed %57 dna %05 dna ega

.)5102 ,weseneY( ticifed %0 ot derapmoc sa tnereffid yltnacifingis    

 yb eziam no tnemirepxE )4102( .la te sailE   saw dleiy niarg mumixam taht dewohs

 ta ylno gnisserts ot eud deniatbo dim ta sserts erutsioM .laitini -  dediova eb dluohs nosaes

 ,revoeroM .egats tnempoleved ta sserts erutsiom htiw denibmoc nehw yllaicepse

 tuohtiw ycneiciffe esu retaw ecnahne snosaes etal dna laitini ta sserts erutsiom

ht morf dleiy eht gnicuder yltnacifingis  .stnemtaert gnidleiy rehgih e  osla sdneped dleiY

 ,decnuonorp eb nac IH no sesserts retaw fo tcapmi eht dna )IH( xedni tsevrah no

 .)2102 ,.la te otudetS( elcyc porc eht gnirud sserts fo tnetxe dna gnimit eht no gnidneped

 yllausu sporc rebut dna toor rof IH  gnieb 8.0 ot 7.0 morf egnar ehT .rehgih hcum

hgih rof nommoc -  ylbamuserp ,teeb ragus dna ,otatop teews ,otatop fo sravitluc gnidleiy

.tcudorp elbatsevrah eht troppus ot deriuqer ton era smets gnorts esuaceb  

 tnemeganaM noitagirrI ticifeD .4.2  

agirri ticifeD  noitacilppa retaw fo gnimit dna tnuoma eht revo lortnoc erom seriuqer noit

 nac secitcarp noitagirri ticifed fo noitacilppa reporp ehT .ecitcarp noitagirri lluf naht

 ,tundnuorg ,sporc dleif gnomA .noitacolla retaw noitagirri ni sgnivas tnacifingis etareneg

 naht noitcuder dleiy ssel yletanoitroporp wohs enac ragus dna naeb nommoc ,naebyos
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 ti sA .)2002 ,OAF( segats htworg niatrec ta desopmi ticifed noitaripsartopave evitaler eht

 gnaK yb deugra saw .la te  oitidart morf reffid secitcarp noitagirri ticifed )0002(  retaw lan

 noitaripsnart fo level eht wonk ot sdeen reganam eht taht ni secitcarp gniylppus

.dleiy porc ni noitcuder tnacifingis tuohtiw elbawolla ycneicifed  

 rof eludehcs noitagirri wen gnipoleved si noitagirri ticifed gniganam fo yaw rehto ehT

itceffe erom  noitagirri depoleved ylweN .retaw fo seilppus detimil eht fo esu ev

 neve tub ,tnemeriuqer retaw porc lluf no desab ylirassecen ton ,hcaorppa gniludehcs

 detcudnoc hcraeseR .)2002 ,adriK( retaw detacolla fo esu lanoitpo eht erusne ot dengised

dna  weseneY yb   noitagirri ticifed fo noitacilppa reporp eht taht dewohs )9002( , nuhaliT

 retaw lluf dna noitacolla retaw noitagirri ni sgnivas tnacifingis etareneg nac secitcarp

 tonnac egatrohs retaw fi elbasivda ton si eziam fo segats owt tsrif eht gnirud tnemeriuqer

b .egats nosaes dim eht gnirud yllaicepse nosaes eht fo gniniamer eht gnirud dediova e  

 hsilgnE la te taht detats )0991( .   secitcarp cimonorga ,secitcarp noitagirri ticifed rednu

 ,rezilitref ssel ylppa ,noitalupop tnalp esaerced .g.e ,noitacifidom eriuqer yam  tpoda

retrohs tceles dna ,setad gnitnalp elbixelf - .seiteirav nosaes  

noitagirrI ticifeD fo stiremeD dna stireM 5.2   

 rojam eht fo eno si ,dleiy tseb ot lanoitroporp seicneiciffe noitagirri rehgih ot gnihcaeR

 elbissopmi si hcihw erutuf raen ta segnellahc  dna seuqinhcet eht gnisu tuohtiw

 ticifed ,tcepser siht nI .decuder si retaw fo noitpmusnoc eht hcihw ni sehcaorppa

( ycneiciffe esu retaw fo gnisaercni ni elor tnatropmi na syalp noitagirri  ,la te naikelaM

)9002 noitagirri ticifed fo mia tnatropmi tsom ehT .   yb noitpmusnoc retaw fo noitcuder si

 ehT .dleiy sti no tceffe muminim eht evah nac sserts ycneicifed retaw eht taht os ,tnalp

 dna aera ecracs retaw ni dleiy porc ecudorp ot elba si noitagirri ticifed fo egatnavda niam

ra nI .retaw fo ytivitcudorp esaercni  porc rof rotcaf gnitimil eht si retaw erehw sae

 yllacimonoce netfo si noitagirri ticifed yb ytivitcudorp retaw gnizimixam ,noitcudorp

.dleiy gnizimixam naht remraf eht rof elbatiforp erom  

decitcarp ylreporp erehw ,noitagirri ticifed )2002( OAF ot gnidroccA  porc esaercni yam ,

 dna htgnel eht ,taehw fo ytilauq gnikab dna tnetnoc nietorp eht ,elpmaxe roF .ytilauq

 lla eparg dna teeb ragus fo noitartnecnoc esorcus eht dna ,srebif nottoc fo htgnerts
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nac sdleiy detagirri ,revoeroM .noitagirri ticifed rednu esaercni   a ta dezilibats eb

 cimonoce gniwolla dna remraf eht rof emocni elbats a gnieetnaraug ,level ralucitrap

 dnuora tnemnorivne dimuh ssel a setaerc noitagirri ticifed siht ot noitidda nI .gninnalp

id lagnuf fo ksir eht gnisaerced ,noitagirri lluf naht porc eht .)1102 ,sugiN( sesaes  

 ticifed fo esu ehT .seitluciffid fo rebmun a sesuac osla noitagirri ticifed ,revewoH

 .ylluferac deiduts eb dluohs sserts thguord ot esnopser dleiy porc seriuqer noitagirri

a gnitnemelpmi erofeb taht detats osla )9991( rebnaK dna adriK   noitagirri ticifed

 gnirud rehtie ,sserts retaw ot sesnopser dleiy porc wonk ot yrassecen si ti ,ecitcarp

 ot gnidrocca dnah rehto eht nO .nosaes elohw eht tuohguorht ro segats htworg denifed

 streeG ( .la te ppa noitagirri fo gnimit lamitpo gninimreted )8002  ylralucitrap si snoitacil

 dnuof si ytivitcudorp retaw lamixam hcihw ni snoitcnuf PWC htiw sporc rof tluciffid

 ot ssecca detcirtsernu evah dluohs srotagirri ;TE fo egnar mumitpo llams a nihtiw

 .segats htworg evitisnes gnirud retaw noitagirri  

gnipoleveD 6.2  eludehcS noitagirrI ticifeD  

  .etagirri ot ”retaw fo tnuoma hcum woh“ dna ”nehw ”sebircsed eludehcs noitagirrI

 tcetorp ;noitavresnoc ecruoser ot desu snoitacilppa retaw noitagirri fo gniludehcs esicerP

girrI .ytivitcudorp retaw esaercni dna tnemnorivne eht  rof detpada osla gniludehcs noita

 .retaw fo seilppus detimil eht fo esu evitceffe erom  ticifeD taht detats )2002( OAF

 rep sdleiy rehgih rof ycneiciffe esu retaw gnizimixam fo yaw eno si gniludehcs noitagirri

xe si porc eht ;deilppa retaw noitagirri fo tinu  sserts retaw fo level niatrec a ot desop

 .doirep gniworg elohw eht tuohguorht ro doirep ralucitrap a gnirud rehtie  )2002( adriK

 noitaulave luferac seriuqer noitagirri ticifed no desab gniludehcs noitagirri taht dessucsid

su fo ycneiciffe decnahne erusne ot  .retaw noitagirri fo seilppus ecracs ylgnisaercni fo e

 no desab ylirassecen ton ,sehcaorppa gniludehcs noitagirri wen poleved ot yrassecen si tI

 detacolla fo esu lanoitpo eht erusne ot dengised neve tub ,tnemeriuqer retaw porc lluf

 .)2002 ,OAF( retaw  

irrI  latnemirepxe eht fo scitsiretcarahc lios eht no desab enod eb ot sah gniludehcs noitag

 hsilgnE  .etis ( .la te  si ti ,noitagirri ticifed lufsseccus erusne ot redro ni taht detats )0991

ydnas nI .lios eht fo yticapac noitneter retaw eht redisnoc ot yrassecen   yam stnalp ,slios
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 enif fo slios peed ni stnalp saerehw ,noitagirri ticifed rednu ylkciuq sserts retaw ogrednu

 niamer yam dna ,erusserp cirtam retaw lios wol ot tsujda ot emit elpma evah yam erutxet

ed htiw sseccus ,oS .tnetnoc retaw lios wol yb detceffanu  elbaborp erom si noitagirri ticif

 .slios derutxet ylenif ni  

noitagirrI ticifeD ot noinO fo esnopseR dleiY 7.2  

 serutarepmet ot detpada tseb dna tnarelot tsorf sah taht porc nosaes looc a si noinO

 retaw noitagirri fo slevel tnereffiD .C°42 dna C°31 neewteb  no tceffe evah noitacilppa

 yb tnemirepxE .noino fo ytivitcudorp retaw dna dleiy  )7002( nuhaliT dna nosmaS

 yduts fo tluseR .tceffe evitisop evah noino fo segats htworg owt ta sserts retaw dewohs

ticifed noitagirri gnisopmi taht wohs )0102( .la te nalamaR yb   ton si %05 dnoyeb slevel

 gninibmoc siht ot noitidda nI .enilced sezis blub dna dleiy blub elbatekram sa elbasivda

 ecnadnuba ni si taht hclum warts ylralucitrap ,srevoc hclum fo esu htiw ticifed noitagirri

 rof ygetarts elbaniatsus a stneserp ,sremraf htiw imes eht ni noitcudorp noino -  saera dira

 ot gnidroccA .aipoihtE fo  nehw detceffa ton erew noino fo sdleiy )9002( .la te osicnE

 esuaceb ylbaborp stnemtaert cTE fo %57 ot %001 morf decuder snoitacilppa retaw

fo tsom gnirud deniatniam erew slevel retaw ralimis   eht fo sraey owt eht ni nosaes eht

 noino fo sdleiy hgih ;nosaes gniworg eht ni ylrae desopmi si sserts retaw nehW .yduts

 eht gnirud ecalp ekat snoitidnoc gniretaw etauqeda dedivorp deniatsus eb ylisae dluoc

.)6002 ,nosmaS( nosaes gniworg eht fo tser  

 nO  noitagirri ni tnemevorpmi tnacifingis on dedulcnoc )8002( utagiN ,dnah rehto eht

 ,egatrohs retaw fo snoitidnoc rednU .ticifed noitagirri morf gnitluser ycneiciffe esu retaw

 noitagirri eht ni sgnivas retaw mumixam eveihca ot hcihw ta segats htworg tseb eht  fo

 dna )noitamrof blub( tnempoleved era %13 gnideecxe snoitcuder dleiy tuohtiw noino

.deilppa si tnemeriuqer retaw fo %05 hcihw ta segats ytirutam  
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sdohteM dna slairetaM .3  

aerA ydutS eht fo noitpircseD 1.3  

noitacoL 1.1.3 	

 detcudnoc saw tnemirepxe ehT  nrehtuos ,enoz egaruG ni )tcirtsid( aderow okeraM ta

 enoz egaruG eht ni detacol  taht ’saderow neetriht eht fo eno si aderow okeraM .aipoihtE

 htron mk 041 dna arijatuB fo tsae mk 72 detacol si )ehsoK( aderow eht fo latipac eht dna

assawaH fo , baba siddA no  segnar aderow eht fo edutitla ehT .daor arijatuB yawiZ a

 edutital N °20.8 ta detacol si etis latnemirepxe ehT .l.s.a.m 6702 ot 0081 morf  dna

ow okeraM( edutignol E°15.83 .)6102 ,tnemtraped larutlucirgA ader  

 

 
                                    erugiF aera yduts eht fo pam noitacoL :1.3  
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etamilC 2.1.3  

detupmoc atad ehT   aera yduts eht fo llafniar launna eht taht swohs 5102 ot 0002 morf

 aera latnemirepxe eht ta nrettap llafniar lanosaes dna mm 008 ot 005 morf segnar

 neewteb sllaf hcihw ,remmus dellac yllamron ,niar remmus si erehT .htped ni gniyrav

 dna rebmetpeS dna enuJ  ot rebotcO morf doirep yrd gnol dna toh retniw eht yb dewollof

 mumixam a ot C°8.11 fo muminim a morf segnar erutarepmet launna naem ehT .hcraM

ytidimuh evitaler naem htiw etamilc diraimes eht ni si etis latnemirepxe ehT .C°4.72 fo  

fo  areva dna %96 ihsnus eg  ruoh en  fo .srh1.01  

 secitcarp cimonorga dna lioS 3.1.3  

 fo lios eht taht detacidni tnemtraped larutlucirga aderow okeraM morf deniatbo atad ehT

 tluser yrotarobal lios ehT .roloc yarg dna der yb detanimod si aera latnemirepxe eht

erutxet lios eht taht nwohs   debircsed eb dluoc ti dna lios maol si aera latnemirepxe eht fo

lpoep fo %57.78 .)9991 ,ADSU( lios eht fo sisylana erutxet eht no desab  yduts eht ni e

si aera  ( otamot etavitluc ylniam sremraf .L utnelucse nocisrepocyL ( noino ,)  apec muillA

L ( reppep ,dna ). murgin repip ( eziam dna selbategev morf ,) yam aeZ  morf taehw dna )

 dna noino fo noitcudorp eht ni yllaicepse ecneirepxe mret gnol evah yehT .slaerec

 porc no egdelwonk rieht ,revewoH .retaw dnuorg dna ecafrus gnisu noitagirri yb otamot

 fo noitazimitpo desab etaler rehto dna retaw noitagirri  ton era seuqinhcet gnivas retaw d

.yrotcafsitas  

sdohteM 2.3  

 ngiseD latnemirepxE dna stnemtaerT 1.2.3  

egats htworg dna tnuoma retaw noitagirri fo htped tnereffiD s  sa desu saw noino fo

ytivitcudorp retaW .tinu latnemirepxe  a erew noino fo esnopser dleiy dn   rof denimreted

irri fo shtped tnereffid eseht  ehT .noitacilppa retaw noitag  gniworg hcae fo ytivitisnes

egats fo s  noino  level tnereffid ot s ht dna sserts retaw fo  decuder dleiy fo ecnacifingis e

.detagitsevni osla  
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 elbaT gnittes tnemtaerT :1.3  

    

Tr    t  

segats htworG   

  .RWC lluf si %001 ehT :noitanalpxE  1S  2S  3S  4S  

  1T  %001  %001  %001  %001  %0 nosaes gniworg eht tuohguorht ticifed  

  2T  %57  %57  %57   %57   gniworg eht tuohguorht ticifed%52 nosaes  

  3T  %05  %05  %05    %05  %05 nosaes gniworg eht tuohguorht ticifed  

  4T  7 %5  %001  %001     %001  egats laitini ta ticifed %52  

  5T  %001  %57  %001      %001  egats tnempoleved ta ticifed %52  

  6T  %001  %001  %57   %001  egats dim ta ticifed %52  

  7T  %001  %001  %001      %57   ta ticifed %52 egats etal  

  8T  %05  %001  %001      %001  egats laitini ta ticifed %05  

  9T  %001  %05  %001    %001  egats tnempoleved ta ticifed %05  

01T  %001  %001  %05     %001  egats dim ta ticifed %05  

11T  %001  %001  %001        %05  egats etal ta ticifed %05  

     N   :B 1T - 11T  = t tnereffid 11 setoned 1S ,tnemtaer - ,segats htworg ruof =4S  

doirep gniworg porc ehT  edivid noino fo segats htworg rojam ruof otni d  egats laitini :

)4S( egats nosaes etal dna )3S( egats nosaes dim ,)2S( egats tnempoleved ,)1S(  .  nevelE

tnemtaert  :s f  %0( tnemeriuqer retaw porc llu sa ticifed   %52 ,)lortnoc a  RWC fo %05 dna

ohguorht ticifed  eno dna nosaes gniworg tu  htworg egats   RWC fo %05 dna %52( ticifed

effid ruof ta stnemtaert )ticifed erew noino fo segats gniworg tner  .desu   fo slevel eerhT

 noitagirri  RWC fo %05 dna %52 ,%0( nosaes gniworg eht tuohguorht htped retaw

 sulp )ticifed  ( level ticifed owt %05 dna %52   ) ticifed RWC fo  htworg tnereffid ruof ta

 snoitacilper eerht dah tnemtaert hcaE .demrof erew stnemtaert 11 fo latot a segats

tot a edam )skcolb(  dezimodnar a ni degnarra saw taht stolp latnemirepxe 33 fo la

m 8 dah tolp hcaE .)DBCR( ngised kcolb etelpmoc 2  ecaps ehT .aera )m 0.4 x m 0.2(

 noitadnemmocer eht rep sA .ylevitcepser m 5.1 dna m 1 erew skcolb dna stolp neewteb

tnec hcraeser larutlucirgA fo  01 ta tpek swor dna stnalp noino neewteb gnicaps eht ,sre

ni stnalp 04 dna stnalp noino fo swor 01dah tolp hcaE .ylevitcepser mc 02 dna mc   hcae

 aera latot etis latnemirepxe ehT. tolp hcae ni 004 fo noitalupop tnalp latot a htiw wor

m 084 = m 23*m 51 saw 2. 
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tuoyal dleiF 2.2.3  

     :2.3 erugiF  tuoyal dleiF  

 noitcelloc atad lioS 3.3  

sisylana dna gnilpmas lioS 1.3.3  

0 fo shtped ta nekat erew selpmas lioS - 03 dna 03 -  noino fo htped toor eht ecnis ,mc 06

( mc05 ot pu sworg )9002 ,rebaN lA  saw elpmas lioS .  dleif latnemirepxe morf detcelloc

 dleif fo gnitrats erofeb tsuj nekat saw ti dna gnilpmas eht ni saib diova ot yllanogaid

 debrutsiD .dezylana erew lios eht fo seitreporp lacimehc dna lacisyhP .noitaraperp

 rof regua gnisu nekat erew selpmas lios fo erutxim  ,erutxet ,erutsiom lios fo sisylana eht

 lios tnemtraped larutlucirga RPNNS ta tuo deirrac saw sisylana ehT .MO dna CE ,Hp

.noitces yrotarobal  

 lios detcelloc morf dohtem cirtemordyh gnisu yb dezylana saw ssalc larutxet lioS

hgiew ehT .htped hcae rof selpmas selpmas lios det  neercs hguorht detfis erew  t dna  eh

 ssalc larutxet rof desu erew mm2 naht ssel retemaid evah taht selcitrap lios

 .noitanimreted  elgnairt larutxet ADSU gnisu denimreted saw ssalc larutxet ehT

 ytidica fo level hgiH .retcarahc )enilakla( cisab ro lartuen ,cidica sah lios A .erudecorp

 detats si lios eht fo ytinilakla ro ytidica fo level ehT .htworg tnalp stceffa ytinilakla dna
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s eht yb  stceffa retaw noitagirri fo ytilauq woL  .retem Hp yb derusaem saw ti dna Hp lio

 ot desu saw tcartxe 5:1 fo oitar retaw ot lioS .htworg nalp drater dna ytreporp lios eht

enimreted   lios eht fo ytivitcudnoc lacirtcele rpxe dna edortcele llec detarbilac gnisu  desse

 .ffatS yrotarobaL ytinilaS etatS detinU eht yb depoleved sdohtem eht no desab m/Sd sa

 03 rof ti tfel neht etunim eno rof ekahs dna retaw htiw dexim erew slios delpmas ehT

f setunim detrevnoc dna dedrocer saw noitulos eht fo ecnatsiser eht yllani  le ot  lacirtce

.ytivitcudnoc  

 roF .gnildees eht fo gnitnalpsnart erofeb denimreted saw tnetnoc erutsiom lios laitini ehT

 detcelloc fo thgiew eht ,sisab ssam a no tnetnoc erutsiom lios laitini eht gninimreted

,deird nevo retfa dna erofeb derusaem saw lios elpmas  an  tnetnoc retaw cirtemivarG .

:swollof sa detaluclac saw  

 𝐶𝑊𝐺 � 𝑔𝑖𝑒𝑤 ℎ𝑡 𝑓𝑜  𝑡𝑒𝑤  𝑙𝑖𝑜𝑠 � 𝑚𝑔 �− 𝑔𝑒𝑤 ℎ𝑡 𝑓𝑜  𝑦𝑟𝑑  𝑙𝑖𝑜𝑠 � 𝑚𝑔 �
𝑔𝑖𝑒𝑤 ℎ𝑡 𝑓𝑜  𝑦𝑟𝑑  𝑙𝑖𝑜𝑠  � 𝑚𝑔 �

∗ 001                                            )1.3(  

 :erehW  CWG si   sisab thgiew yrd no tnetnoc erutsiom lios (%) 

:sa detaluclac saw sisab emulov no tnetnoc retaW  

Ѳ𝑣 � 𝐶𝑊𝐺 (%) ∗ 𝐷𝐵 �𝑔/ mc 3�                                                                                    )2.3(  

ytisned klub lioS =DB  

 na si ytisned kluB  lios fo thgiew yrd eht sa detaluclac si tI .noitcapmoc lios fo rotacidni

 emulov eht dna selcitrap lios fo emulov eht sedulcni emulov sihT .emulov sti yb dedivid

cipyt si ytisned kluB .selcitrap lios gnoma serop fo mc/g ni desserpxe ylla 3  saw tI .

 denimreted 0 morf relpmas eroc gnisu yb detcelloc selpmas lios debrutsidnu gnisu -  03

03 dna - .shtped lios mc 06  

𝐷𝐵 � 𝑔𝑖𝑒𝑊 ℎ𝑡 𝑓𝑜  𝑦𝑟𝑑  𝑙𝑖𝑜𝑠 � 𝑚𝑔 �
𝑒𝑚𝑢𝑙𝑜𝑉  𝑓𝑜  𝑡ℎ𝑒 𝑒𝑚𝑎𝑠  𝑙𝑖𝑜𝑠 � mc 3�

                                                                                  3.3(                                                                                                                             )        

 ytisned klub =DB           

 yticapac dleif ta lios eht fo tnetnoc retaw ehT  gnitliw tnenamrep dna erew tniop  

nimreted  a gnisu yb yrotarobal eht ni de  etalp erusserp .sutarappa   ehT  etalp erusserp  saw

 detsujda  ot  rab33.0  enimreted ot  yticapac dleif  gnitliw tnenamrep enimreted ot rab51 dna

 tniop ht fo noitacilppa seunitnoc retfA .elpmas lios detarutas a ot  on si retaw ,erusserp e

 .elpmas lios eht morf devomer regnol  yb denimreted erew stnetnoc retaw eht nehT

 .dohtem cirtemivarg  ngiseD noitcurtsnoC naipoihtE ta tuo deirrac saw sisylana lios ehT
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baliava latoT .ababA siddA )CWSDCE( noitaroproC skroW noisivrepuS  retaW el

 CF neewteb tnetnoc erutsiom ni ecnereffid eht sa detupmoc saw enoz toor eht ni )WAT(

:swollof sa detupmoc si tI .PWP dna  

 

𝑊𝐴𝑇 � ( 𝐶𝐹 − 𝑃𝑊𝑃 )∗ 𝑟𝐷
001

                                                                                                     4.3(      )  

.)%( yticapac delif ta tnetnoc retaW = cF ,)mc( retaw elbaliava latot =WAT :erehW  

 toor fo htped evitceffe = rD dna )%( tniop gnilliw tnenamrep ta tnetnoc retaW  = pwp

          )mc( enoz  

 eht fo noitrop eht si retaw elbaliava ylidaeR  CF( retaw elbaliava latot –  si hcihw )PWP

 tnetnoc retaw ehT .sserts gnitaerc tuohtiw stoor tnalp eht yb detcartxe ylisae tsom

 fo trap ylno ,eroferehT .stoor tnalp eht yb detcartxe ylisae eb tonnac PWP gnihcaorppa

noitagirri txen eht erofeb desu si WSAT eht  tnemeganam/mumixaM mret ehT .

 eb nac taht retaw fo tnuoma eht etupmoc ot desu eb nac ,DAM ,ycneicifeD elbawollA

 eht fo noitcarf a sa desserpxe eb nac dna stnalp eht gnitceffa ylesrevda tuohtiw desu

bo eb dluoc dna epyt porc eht htiw seirav eulav sihT .WSAT  ecnO .yllatnemirepxe deniat

 ,nRI ,tnemeriuqer retaw noitagirri ten eht etupmoc ot elbissop si ti ,nwonk si DAM eht

toor niam eht erotser ot yrassecen -  morf sreffid si p ro DAM rotcaf ehT .)CF ot ,zR ,enoz

lp detoor wollahs rof 03.0 tuoba si tI .porc ot porc .)8991 ,.la te nellA( noino g.e stna  

 noitartlifnI lioS 2.3.3  

 elbuod gnisu denimreted saw dleif latnemirepxe eht ni lios eht fo etar noitartlifni ehT

 gnir elbuod ehT .tnemirepxe eht fo gnirats eht erofeb dohtem retemortlifni gnir

i pu tes saw retemortlifni  slevel retaw fo htped eht derusaem dna ecafrus dleif eht n

 saw derewol level retaw hcihw ta etar eht dna ylsuounitnoc setunim 821 rof detartlifni

L( sledom noitartlifni tnereffid owt htiw dettif saw atad devresbo ehT .detaluclac -  dna K

ted ot )sledom notroH .spihsnoitaler eht enimre  
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S :3.3 erugiF  lio noitartlifni   tnemerusaem                       gnilpmas lioS :4.3 erugiF  

tnemeriuqeR retaW porC fo noitanimreteD 4.3  

 hguorht tsol retaw fo tnuoma eht etasnepmoc ot )RWC( deriuqer retaw fo notanimreteD

 tnemruiqer retaw porC .atad tupni porc dna citamilc seriuqer ,)cTE( noitaripsnartopave

 )oTE( noitaripsnartopave ecnerefer morf detaluclac saw nosaes gniworg eht revo cTE ro

:egats taht rof )cK( tneiciffeoc porc dna  

𝑐𝑇𝐸 � 𝑐𝑘 ∗ 𝑜𝑇𝐸                                                                                                   5.3( ) 

 ecnerefer =oTE ,tneiciffeoc porc=ck ,)mm( tnemeriuqer retaw porc =cTE ,erehW

)mm( noitariapsnartopave  

atad tupni citamilC 1.4.3  

eriuqer atad citamilc ehT  ,edutitla .e.i noitacol sedulcni oTE fo noitanimreted rof d

tignol dna edutital edu  0002( sraey neetxis dna - )5102  fo   dna mumixam fo seulav ylhtnom

 ycnegA lacigolorteM lanoitaN aipoihtE morf deviecer erew ,erutarepmet ria muminim

 noitats ehT .hcnarb assawaH  latnemirepxe eht dna atad citamilc tupni deviecer eht fo

 eht fo atad erutarepmet etairporppa eht teg ot ,ecneH .ecnereffid edutitla m411 sah aera

.desu saw noitavele dna erutarepmet neewteb pihsnoitaler eht ,aera latnemirepxe  
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etis latnemirepxe fo erutarepmet ylhtnom egarevA :5.3 erugiF
htnoM

naJ beF raM rpA yaM nuJ luJ guA peS tcO voN ceD

c(erutarep
meT

o )

5

01

51

02

52

03

erutarepmet mumixaM
erutarepmet muminiM

 

 noitats )yb raen(arijatub fo llafniar ylhtnoM : 6.3 erugiF
htnoM

naJ beF raM lpA yaM nuJ yluJ guA peS tcO oN ceD

)
m

m(llafnia
R

0

05

001

051

002

052

 llafniaR 
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oTE fo noitanimreteD 2.4.3  

 dna deeps dniw ,ytidimuh ,noitats ssalc driht morf saw deniatbo atad citamilc eht ecniS

pmet no desab detaluclac saw oTE dna elbaliava ton erew sruoh enihs nus  desab erutare

 dohtem decuder(   namneP – htietnoM eraw tfos TAWPORC gnisu yb )  ecnerefeR .

snartopave c noitarip  yb detalucla decuder  namneP OAF -  dna dradnats si dohtem htietnoM

.)8991 ,.la te nellA( RWC fo noitanimreted rof desu  

namneP decuder ehT - atad ni noitacilppa rof snoisivorp sah ygolodohtem htietnoM -  trohs

 decuder ehT .enola atad erutarepmet fo esu eht gnidulcni ,)8991 .la te nellA( snoitautis

namneP fo tes -  muminim dna mumixam derusaem eht ylno gniriuqer noitauqe htietnoM

et  raloS .deeps dniw dna ,ytidimuh evitaler ,noitaidar ralos fo setamitse sesu serutarepm

 eb nac ytidimuh evitaleR .snoitats ybraen morf segareva gnisu detamitse eb nac noitaidar

 ot lauqe yletamixorppa si erutarepmet tniop wed eht taht gnimussa yb detamitse T  nim

 ,esac siht nI .esirnus ta decneirepxe yllausu si hcihw )8991 .la te nellA ;6991nellA(  ae

:sa detaluclac eb nac  

ae � eo(T nim ) � 0. 116 pxe � 71 . 72 nimT
nimT + 732 .3

�                                                          6.3( ) 

 :erehW e  o  )nimT(  ,deeps dniw roF .erutarepmet muminim eht ta erusserp ruopav eht si

 ro snoitacol ybraen morf atad deeps dniw egareva gnisu dnemmocer )8991( .la te nellA

 eht no deeps dniw fo tcapmi eht ecnis ,s/m 2 fo deeps dniw a gnisu  oTE  si tluser

pecxe ,llams ylevitaler .saera ydniw ni t  

atad tupni porC 3.4.3  

 ,egats laitini eht rof 7.0 saw noino rof )8991( .la te nellA yb nevig tneiciffeoc porC

 50.1<cK<7.0  ,egats tnempoleved porc eht rof dim eht rof 50.1 -  egats nosaes  dna

57.0 r atad porC .egats nosaes etal eht rof 50.1<cK<  porc fo noitanimreted rof deriuqe

.2.3 elbat ni detneserp era tnemeriuqer retaw  
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.noitanimreted RWC rof deriuqer atad porC :2.3 elbaT  

                    egats htworG  

     atad porC  laitinI  t.veD  diM  etaL  latoT  

     gniworg fo htgneL       

         )syad(nosaes  

02  03  03  51  59  

    )ck(tneiciffeoc porC  7.0   50.1  59.0   

    )m(htped gnitooR  3.0   6.0  6.0   

    )p(level noitelpeD  3.0   54.0  5.0   

    )yk(esnopser dleiY  8.0  4.0  2.1  1  

          )8991 ,la.te nellA(65 OAF :ecruoS  

 noitagirrI 4.4.3 tnemeriuqeR  

 margorp retupmoc TAWPORC eht gnisu detaluclac saw tnemeriuqer noitagirri ten ehT

 nellA no desab  .la te :swollof sa )8991(  

𝑅𝐼 � 𝑐𝑇𝐸 � 𝑒𝑝                                                                                                              7.3( ) 

 )mm( llafniar evitceffe = eP dna mm ni cTE ,)mm( tnemeriuqer noitagirrI= RI ,erehW

 porc rof elbaliava sekam dna lios eht otni sretne taht llafniar eht fo trap si hcihw

ht gnisu detamitse si )ep( llafniar evitceffe ehT .noitcudorp  te nellA( yb nevig dohtem e

.sa )8991 ,.la  

 521( P( = eP –                                                                 mm 052 =< P rof 521/))P*2.0  

> P rof P*1.0+ 521 = eP                                                                                       mm 052

 .llafniar latot = )mm( P dna llafniar evitceffe = )mm( eP :erehW  

 orez ot lauqe si ep ,doirep latnemirepxe eht gnirud llafniar on saw ereht ecnis ,revewoH

i ten dna .tnemeriuqer retaw porc eht ot lauqe sa nekat saw tnemeriuqer noitagirr  

I 5.3 gniludehcS noitagirr   

I  tnemeganam tseb fo noitacilppa rof snaem tnatropmi tsom eht si gniludehcs noitagirr

udehcs noitagirri tnemirepxe siht nI .erutlucirga detagirri ni secitcarp  saw noino rof gnil

 gnisu yb snoitacilbup OAF dna atad lios ,atad citamilc detcelloc no desab depoleved

 .lios maol saw etis latnemirepxe ta lios eht fo ssalc larutxet ehT .erawtfos TAWPORC

aluclac ehT .scitsiretcarahc noitartlifni retaw muidem sah lios maoL  retaw porc det

 saw retaW .deen porc eht no desab lavretni syad evif ni detagirri saw tnemeriuqer
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 ni tnemeriuqer retaw porc eht gnitrevnoc yb nac gniretaw fo emulov nwonk ni deilppa

:swollof sa detaluclac retaw deilppa fo emuloV .emulov ot htped  

V � 0001 ∗ A ∗ d                                                                                                          8.3(                                      )  

 noitacilppa fo htped = d :erehW  retaw fo emulov = V ,)m(  m( aera tolp = A ,)til( 2) 

 ataD dleiF 6.3  sisylanA dna noitcelloC  

stnemerusaem dna sretemarap porC 1.6.3  

nuorg evoba ,dleiy noino ,sa hcus atad dleiF ehT ssamoib d  dna htdiw dna htgnel fael ,

 htdiw dna htgnel fael ,ssamoib dnuorg evobA .dedrocer erew tolp rep ytisned noitalupop

hcae morf nekat erew  org hcae fo dne eht ta tolp segats htw  yb nekat erew atad ehT .

fo noitceles modnar  )51( neetfif  stnalp   morf xis   no swor lartnec  gnidulcxe yb tolp hcae

 dleiy blub fo tnuoma eht nosaes eht fo dne eht tA .stnalp redrob dna swor redrob eht

tsevrah saw decudorp  depuorg saw dleiy detsevrah ehT .tolp hcae morf dethgiew dna de

 dna ammeL .egamad fo eerged dna ezis eht ot gnidrocca tekram rof ytilauq sti no desab

 dezirogetac saw retemaid mc 2 naht ssel htiw blub noino taht detats )3002( slemihS

eiy elbatekramnon rednu  .dl  

revoc yponaC 2.6.3  

faeL   htgnel ( )L  dna  fael  htdiw  ( mc ni )W  fo  stnalp  morf  hcae  tolp  saw   derusaem

yllaunam  gnisu  relur  org hcae fo dne eht ta w ehT .segats gni  latot  fael  aera  xedni  

( IAL ) mc ni 2 rof  noino  erew sevael   deniatbo erofereht w noitaler eht hti s  pih  yb nevig

02( .la te gnaK 0  .)3  

)
)*(

(**57.0 1 1

m

jiWjiL
IAL

m

i

n

i                                                                               9.3( ) 

,ytisned tnalp si ρ ,erehW  m ,stnalp derusaem fo rebmun eht si  L ji  ,htgnel fael si  W ji   si

 htdiw fael mumixam eht dna  n n eht fo sevael fo rebmun eht si ht  yponaC .tnalp  revoc  

saw  detamitse  morf  edni aera fael x sab e la te oaisH yb nevig alumrof eht no d ( . 9002 )  .  

      
)*56.0(1 IALCC                                                                        01.3(                                                                                           )  

,erehw  CC  dna ,)%( revoc yponac si  IAL  xedni aera fael eht si  
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)IH( xedni tsevraH 3.6.3  

 IH no sesserts retaw fo tcapmi eht dna )IH( xedni tsevrah no sdneped dleiY  eb nac

 otudetS( elcyc porc eht gnirud sserts fo tnetxe dna gnimit eht no gnidneped ,decnuonorp

 8.0 ot 7.0 morf egnar ehT .rehgih hcum yllausu sporc rebut dna toor rof IH .)2102 ,.la te

hgih rof nommoc gnieb - s dna ,otatop teews ,otatop fo sravitluc gnidleiy  ,teeb ragu

.tcudorp elbatsevrah eht troppus ot deriuqer ton era smets gnorts esuaceb ylbamuserp   nI

 dna ylevitcnitsid tolp hcae no noino gnitsevrah yb derusaem saw dleiy tnemirepxe siht

.yletarapes meht gnihgiew  evitagen eb nac IH no sserts retaw fo stceffE   evitisop ro

 .)2102 ,.la te otudetS( ;noitauqe eht gnisu detamitse saw xedni tsevrah ehT  

 

IH � dleiY �t/ ah �
ssamoiB �t/ ah �

                                                                                              11.3( ) 

rotcaf esnopser dleiY 4.6.3  

 porc cificeps a gnirud srucco ticifed retaw nehw taht detats )7002( onairoS dna serereF

 taht ta ytivitisnes porc no gnidneped yrav nac esnopser dleiy eht ,doirep tnempoleved

a ticifed retaw fo tnuoma htiw seirav osla ytivitisnes fo eerged ehT .egats htworg  htiw dn

 fo emit dna ticifed retaw rof rotcaf esnopser porc fo egdelwonk ,eroferehT .epyt porc

 .elbaliava si retaw fo ylppus ecracs a erehw noitagirri gniludehcs rof loot a si noitagirri

ulav noitaripsnartopave lautca eht erusaem ot tluciffid si ti hguohtlA  eht gnirud se

 detagirri lluf rof nosaes gniworg latot eht ni deilppa retaw ,nosaes latnemirepxe

 ticifed eht dna ,)mTE( noitaripsnartopave mumixam eht sa nekat saw ,)1T( tnemtaert

 .)aTE(noitaripsnartopave lautca sa nekat erew seulav snoitacilppa retaw ats A  dradn

 dleiy eht ,yK :htfif a ot )mTE dna aTE ,mY ,aY( sretemarap ruof setaler noitalumrof

.swollof sa rotcaf esnopser  

           
)1(

)1(

MTE
aTE

my
ay

yk                                                                                      21.3( ) 

 lautca = aTE,)ah/gk( dleiy mumixam = mY,)ah/gk( dleiy lautca = aY:erehw

 dleiy = yK,)mm( noitaripsnartopave mumixam = mTE,)mm( noitaripsnartopave

 .rotcaf esnopser  



 
 

52  
 

 yK fo seires owT .ticifed noitaripsnartopave evitaler ot esaerced dleiy evitaler setaler yK

v  egnar ediw a dewohs )PRC( dna )AEAI( morf dna stes atad OAF morf deniatbo seula

 57.1 <yK < 80.0 dna ,)2002 ,OAF( 51.1 <yK < 02.0 .retemarap siht rof noitairav fo

 ,)2102 ,.la te otudetS( ot gnidroccA .)2002 ,.la te rirokpiK ;2002 ,tennotuoM( )AEAI(  eht

v yK  esnopser porc ,1> yK roF .nosaes gniworg eht revo yrav dna cificeps porc era seula

 esu retaw nehw snoitcuder dleiy regral lanoitroporp htiw ticifed retaw ot evitisnes yrev si

itrap srevocer dna ,ticifed retaw ot tnarelot erom si porc ,1< yK roF .decuder si  morf ylla

 roF .esu retaw decuder htiw dleiy ni snoitcuder lanoitroporp naht ssel gnitibihxe ,sserts

.esu retaw decuder ot lanoitroporp yltcerid si noitcuder dleiy ,1= yK  

ton seod ylppus retaw elbaliava eht erehw aY etaluclac eb dluoc ti noitauqe evoba morF  

porc fo esnopser ehT .porc eht fo stnemeriuqer erutsiom lluf eht teem  ticifed retaw rof s

reffid si   ticifed eht fo gnimit eht ,eroferehT .segats gniworg htiw dna porc ot porc morf

 .elbaliava retaw ecracs fo esu eht gniludehcs rof tnatropmi si  

taW porC 7.3 ytivitcudorP re  

 tnereffid rof lufesu snoitinifed gnidacsac dna detalerretni daorb sah ytivitcudorp retaW

 dleiy eht fo oitar eht sa denifed si ytivitcudorp retaw noitcudorp porc nI .sesoprup

oht ecudorp ot deriuqer retaw fo emulov eht ot sporc morf decudorp  snoitinifeD .dleiy es

 .la te enjiK .rehcraeser eht fo dnuorgkcab eht htiw seirav era ytivitcudorp retaw fo

 yb ytivitcudorp retaw larutlucirga fo tnemecnahne rof seigetarts fo rebmun a evig )3002(

meganam ecruoser retteb dna tnemevorpmi lateirav gnitargetni  dleif ,level tnalp ta tne

 .level citamilc orga dna level  

   )3(
)(

mcTE
gkdleiYPWC                                                                                          31.3( )        

ytivitcudorp retaw porC =PWC ,tnemeriuqer retaw porc lanosaeS =cTE  
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7.3 erugiF noitcelloc atad dleiF :  

cimonocE 8.3  sisylana  

noitaulave cimonocE   fo noitagirri ticifed   gnirud detsevni taht tsoc eht gnizylana si

 .retaw fo noitacilppa yb decudorp dleiy morf deniag tifeneb dna nosaes gniworg

 dohtem TYMMYC eht gniwollof sisylana rof desu saw )RRM( nruteR fo etaR lanigraM

891 ,TYMMIC(  eht no desab detaluclac saw ytivitcudorp retaw cimonocE .)8

 retaw fo ecirp eht ,aera elbagirri fo ezis eht :etis yduts eht ta deniatbo noitamrofni

egats laitinI  egats tnempoleveD  

          egatS etaL  egatS diM  
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 lacol eht gniredisnoc yb dleiy noino fo elas eht morf deniag emocni eht dna deilppa

e dna dleiY .ecirp tekram  fo stifeneb eht etaulave ot detcelloc saw atad cimonoc

 atad cimonocE .stnemtaert noitagirri ticifed ni retaw fo slevel tnereffid fo noitacilppa

 .robal dna leuf ,srezilitref ,sdees ,)gnicirp retaw( retaw rof tsoc ekil tsoc tupni sedulcni

aw fo tsoc ,revewoH  seirav taht tsoc ylno eht erew ecirp elas dleiy dna gnicirp ret

 )IN( emocni ten ehT .stnemtaert neewteb erew stnemtaert   latot gnitcartbus yb detaluclac

CT( tsoc erew dna )IG( emocni ssorg morf )  :sa detupmoc  

IN � IG � CT                                                                                                               41.3(                                                                                                                             )                                                                                                                                                  

 tsoc elbairav rehgih txen sti dna tnemtaert a fo emocni ten neewteb ecnereffid ehT

NΔ( emocni ten ni egnahc sa demret tnemtaert  eb ton yam stifeneb ten rehgiH .)I

 deriuqer si ti ,ecneH .)8891 ,TYMMIC( stsoc rehgih hcum yrev eriuqer yeht fi evitcartta

 fo etar lanigram ehT .emocni ten lanigram artxe eht htiw stsoc lanigram etaluclac ot

nruter  )RRM(  i ten eht fo esaercni eht setacidni  hcae yb decudorp si hcihw ,emocn

:swollof sa detupmoc si ti dna serutidnepxe fo tinu lanoitidda  

    
CV
INRRM                                                                                                        51.3( ) 

 lanigram =RRM ,erehW nruter fo etar  

                       emocni ten ni egnahc =INΔ  

                      tsoc elbairav ni egnahc =CVΔ  

sisylanA lacitsitatS 9.3   
 dezimodnar no desab eraw tfos lacitsitats R gnisu AVONA ot detcejbus saw ataD

cifingiS tsaeL .ngised kcolb etelpmoc  ot deyolpme saw )50.0 = P ta DSL( ecnereffiD tna

 rehto morf tnereffid yltnacifingis erew taht egats htworg htiw htped retaw yfitnedi

 .tnemtaert  

           AVONA :3.3 elbaT  

 noitairav fo ecruoS   FD   SS   SM   F  bat F  

 )t(tnemtaerT  t-  1  (Σ it
2

)r/ -  FC  t/tSS -  1   eSM/tSM   

 )r(noitacilpeR  r-  1  ( ir
2

)t/ -  FC  r/rSS -  1   eSM/rSM   

 )e(rorrE  t( - r()1 -  )1  TSS -  )rSS+tSS(  t((/eSS - r()1 -  ))1    

 )T(latoT  n-  1  ix
2
-  FC     
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NB:  ,noitacilper fo erauqs mus =rSS tnemtaert fo erauqs mus =tSS ,modeerf eerged =FD

 fo erauqs naem = rSM ,tnemtaert fo erauqs naem= tSM ,rorre fo erauqs mus =eSS

rorre fo erauqs naem =eSM ,noitacilper latot fo erauqs mus =TSS ,  

𝐷𝑆𝐿 � 𝑡𝑎 ∗
r

rorreerauqsnaem*2                                                                     61.3( ) 

 ,noitacilper =r ,ecnereffid tnacifingis tsiL =DSL 𝑡𝑎 elbat morf eulav detalubat =  

=VC
� 𝑛𝑎𝑒𝑀  𝑒𝑟𝑎𝑢𝑞𝑠  𝑟𝑜𝑟𝑟𝑒

𝑑𝑛𝑎𝑟𝐺  𝑛𝑎𝑒𝑚  
                                                              001*              71.3( ) 

noitairav fo tneiciffeoc =VC  
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snoissucsiD dna stluseR .4  

 lioS .1.4 seitreporp lacimehc dna lacisyhp  

sisylana elpmas lioS 1.1.4  

ehT  tnemirepxe  la aera   ,CF ,ytisned klub ,erutxet( seitreporp lacimehc dna lacisyhp lios

 eht no gnidneped detcelloc erew selpmas lioS .dezylana erew )Hp dna MO ,CE ,PWP

 lios dezylana ehT .noitaraperp dleif erofeb noino porc latnemirepxe eht fo htped toor

t taht detacidni tluser  erew segatnecrep tlis dna yalc ,dnas fo noitisopmoc egareva eh

 eht ,ADSU fo noitacifissalc larutxet lios no desaB .ylevitcepser ,%94 dna %42 ,%72

 .lios maol rednu dial etis latnemirepxe rof noitubirtsid ezis elcitrap fo tnecrep egareva

2( ADSU ot gnidroccA  retaw dna ria etaredom dna ezis muidem evah slios maol )110

mc/g61.1 si ytisned klub lios egareva ehT .retcarahc ytilibaemrep 3  naht rewol si hcihw

mc/g 4.1( lios erutxet muidem rof level dlohserht lacitirc eht 3  hgih ot eud eb thgim sihT .)

oc rettam cinagro  ytisned klub lios egareva eht ,lareneg nI .etis latnemirepxe eht ni stnetn

mc/g 61.1( 3  saw ) .htworg toor porc rof elbatius  

           aera latnemirepxe ni lios eht fo scitsiretcarahC :1.4 elbaT     

sretemaraP        )mc(htped lioS   

0-                     03 03 - egarevA                    06  

)%( CF  6.23  5.13  50.23  

)%( PWP  8.51  8.51  8.51  

)m/mm(WAT  861  751  52.261  

)%( tnetnoc retaw lios laitinI  66.4  67.6  17.5  

)m/Sd(CE  7490.0  3490.0  5490.0  

)%( MO  9.2  46.3  72.3  

HP  91.7  20.7  01.7  

mc/mg(DB 3) 81.1  31.1  61.1  

noitubirtsid ezis elcitraP     

                -                         )%( dnas  42  03  72  

                - )%( yalc  42  42  42  

                - )%( tlis  25  64  94  

ssalc larutxeT  maol tliS  maoL  maoL  
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 tnetnoc erutsiom lioS  lios eht fo c dleif ta  yticapa  % 6.23( htped htiw noitairav dewohs

0 fo htped rof - 03 fo htped rof % 5.13 dna mc 03 -  erutsiom dnah rehto eht nO .)mc 06

 si ti dna htped htiw noitairav on dewohs tniop gnitliw tnenamrep ta lios eht fo tnetnoc

liava latot ehT. htped gnilpmas owt eht rof %8.51  fo tnuoma eht si taht )WAT( retaw elba

 dleiF ni noitairav ot detaler yltcerid si enoz toor sti morf tcartxe nac porc a taht retaw

 latnemirepxe eht ni WAT fo eulav egareva ehT .tnioP gnitliW tnenamreP dna yticapac

 ehT .m/mm 52.261 eb ot dnuof saw lios etis  ,oS .m5.0 saw noino fo htped toor egareva

.mm521.18 ot lauqe saw WAT htped siht rof  

 

 ehT .noitcudorp porc rof eulav mumitpo si hcihw 1.7 saw Hp lios fo tluser egareva ehT

 ehT.)CE( lios eht fo ytivitcudnoc lacirtcele yb derusaem saw ytinilas lios fo tnuoma

 level dlohserht eht naht rellams si hcihw m/Sd5490.0 saw CE lios eht fo eulav egareva

 tnarelot tlas yletaredom eht dna sporc etarelot tlas etaredom rednu si noinO .noino rof

 lios ADSU yllareneG .)5891 ,OAF( m/Sd 5.4 ot pu tlas dnatshtiw nac sporc

cifissalc  C°52 ta m/Sd 2 naht ssel fo ytivitcudnoc lacirtcele htiw lios a taht detats noita

 latnemirepxe eht fo slios eht ,ecneH .lios lamron sa deifissalc era 5.8 naht ssel Hp dna

s eht fo tnetnoc rettam cinagro egareva ehT .noitcudorp porc rof lios lamron era etis  lio

.%72.3 tuoba saw  

lios eht fo scitsiretcarahc noitartlifnI 2.1.4  

 taht snaem sihT .h/mm5.82 eb ot dnuof saw tnemirepxe siht ni etar noitartlifni cisab ehT

 ,tsrif tA .etartlifni ot ruoh eno ekat lliw ecafrus lios eht no mm 5.82 fo reyal retaw a

ifni retaw  morf retaw eht ,serop eht ni ria eht secalper retaw erom sa dna yldipar setartl

 desaB .etar noitartlifni cisab sehcaer yllanif dna ylwols erom setartlifni ecafrus lios eht

etar noitartlifni etaredom rednu saw rh/mm5.82 ,puorg etar noitartlifni lios ADSU no  .

 devresbo dleif eht neewteb pihsnoitaler doog si ereht dewohs srotacidni lacitsitatS

detalumis dna atad noitartlifni  oitartlifni lios htiw atad siweL( sledom n -  vokaitsok  dna

owt eht gnomA .)sledom notroH  L ,sledom - retteb eht evag ledom K   fo noitatneserper  eht

itanimreted fo tneiciffeoc htiw atad devresbo htiw etar noitartlifni 89.0 no  .  fo trats eht tA

 ew sA .devresbo eht naht rellams erew sledom owt eht yb setar noitartlifni ,ssecorp eht

2.4 erugif ni nees evah ,  ledom notroH yb etar noitartlifni niatta  noitartlifni cisab sti de
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 naht reilrae etar L dna atad devresbo eht - ledom K  evitalumuc lanif eht tluser a sA .

 nI .atad devresbo eht naht rellams saw htped detartlifni  ni noitcuder ledom siht

epo srotcaf yb dellortnoc ylegral saw emit htiw etar noitartlifni .ecafrus lios eht ta gnitar  

L yb etar noitartlifni cisab ehT - ledom K  atad devresbo naht rellams saw  tnemirepxE .

L dewohs )6102( .la te ieriG yb detcudnoc -  rehto naht rotciderp tseb saw ledom K

.sledom etar noitartlifni  

htped noitartlifnI :1.4 erugiF
emiT

0 02 04 06 08 001 021 041

)
m

m(htped noitartlifnI

0

02

04

06

08

001

021

devresbO
voksitsok siwiL

 notroH

           

etar noitartlifnI :2.4 erugiF
emiT

0 02 04 06 08 001 021 041

)rh/
m

m(etar noitartlifnI

0

001

002

003

004

005

006

devresbO
voksitsok siwiL

 notroH
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tnemeriuqeR retaW porC 2.4  

 )oTE( noitariapsnartopave ecnerefeR  saw OAF yb detaluclac  namneP decuder -  htietnoM

 tI .dohtem  ni hgih ylevitaler saw yaM ot yraurbaF morf shtnom eht   ni wol saw ti dna

tsuguA dna yluJ  latnemirepxe eht ta  etis iapsnartopave ecnerefer mumixam ehT .  noitar

fo egareva yliad htiw hcraM ta devresbo saw   muminim ehT .yad/mm 42.5  oTE  saw

 ni htnom llafniar hgih si yluJ .yad/mm 92.4 saw egareva yliad dna yluJ ta devresbo

nidroccA .etis latnemirepxe decuder eht fo tsom )3002( .la te ufisnetI ot g -  snoitauqe tes

erutarepmet( -  rof larutan si ti ,deeps dniw rof tnuocca ylticilpxe ton od )sdohtem desab

.retemarap siht yb decneulfni eb ot epols noitarbilac eht  

etis latnemirepxe fo oTE :3.4 erugiF

htnoM

naJ beF raM lrpA yaM nuJ yluJ guA peS TCO voN ceD

)yad/
m

m(oTE

2.4

4.4

6.4

8.4

0.5

2.5

4.5

htnom sv oTE

 
ecnerefeR  evif rep nosaes gniworg eht fo noitaripsnartopave   )lavretni noitagirri eht( syad

 saw  eht rof tnemeriuqer retaw porc eht etaluclac ot desu saw tI .4.4 erugif ni detneserp

aitini eht morf gnisaercni saw noitarpisnartopave ecnerefer ehT .lavretni eht fo syad  l

 eht morf erutarepmet fo gnisaercni eht ot eud si sihT .doirep tsal eht ot doirep

.etis latnemirepxe ta lirpA ot )yraunaJ( htnom gnitnalpsnart  
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etis latnemirepxe fo eulav oTE lanosaeS :4.4 erugiF

nosaes gniworG

0 02 04 06 08 001

)egats/
m

m(oTE

22

32

42

52

62

72

82

 oTE lanosaeS

 

 ti dna )7.0( doirep laitini ta tnatsnoc saw eulav )ck( tneiciffeoc porC  ot detrats saw

dna )70.1( eulav mumixam sti deniatta ti egats dim tA .doirep tnempoleved ta esaercni  

 eulav ck eht doirep etal fo gninnigeb eht tA .doirep etal eht fo trats eht litnu tnatsnoc

.esaerced ot detrats  

noino fo eulav tneiciffoc porc lanosaeS :5.4 erugiF

)TAD(nosaes gniworG

0 02 04 06 08 001

)ck(tneiciffoc por
C

6.0

7.0

8.0

9.0

0.1

1.1

ck lanosaeS
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w porC ecnerefer morf egats htworg hcae rof detaluclac saw tnemeriuqer reta  

 noitaripsnartopave  7102/10/20 no detnalp saw noinO .egats taht fo tneiciffeoc porc dna

 gnisaercni htiw )lirpA dna hcraM ,yraurbeF ,yraunaJ( erew shtnom gniworg eht dna

ave ecnerefer yliad  saw noino yb deriuqer retaw fo tnuoma ehT .noitariapsnartop

 mumixam ehT .doirep dim ot doirep laitini eht morf gnisaercni  noitagirri  )mm82( retaw

 mumixam sti deniatta saw noino egats siht nI .egats dim fo hcraM dim ta deriuqer saw

reht dna tneiciffeoc porc  retaw eht doirep etal tA .noitaripsnartopave ecnerefer hgih saw e

 .eulav tneiciffeoc porc ni noitcuder ot eud decuder saw deriuqer  

 

 sihT .mm 4.314 eb ot dnuof saw tnemtaert detagirri ylluf rof tnemeriuqer retaw lanosaeS

uqer saw retaw noitagirri fo tnuoma  50.013 ehT  .tnemtaert level noitagirri lluf rof deri

 evah taht stnemtaert rof denimreted erew shtped retaw noitagirri lanosaes mm 7.602 dna

 %05 dna %52  RWC fo  eno rof shtped retaW .ylevitcepser nosaes eht tuohguorht ticifed

t erew stnemtaert sserts doirep .noitagirri lluf s’doirep eht morf ticifed eht fo tnecrep eh  

 saw tnemeriuqer retaw porc lluf ,nosaes latnemirepxe eht ni llafniar on saw ereht ecniS

 ot ylno deilppa saw retaw ,delevel yltneiciffus erew stolp eht sA .noitagirri yb deilppus

r w lios eht llife level deriuqer ot reta   toor eht woleb raf saw elbat retawdnuorg eht elihw

;enoz   ot demussa saw ffonur ecafruS .detcelgen erew wolf drawpu dna noitalocrep peed

 .tolp hcae dnuora sdnub lios detcurtsnoc yb detcetorp saw retaw noitagirri eht sa orez eb

t erew tnemtaert detagirri ylluf naht rehto stnemtaert rof retaw deilppa fo shtped ehT  neka

rep sa ylpmis .noitagirri lluf eht fo egatnec   
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      tnemtaert detagirri ylluf rof RWC lanosaeS :2.4 elbaT  

etaD  yaD  egatS  )mm(doirep/oTE  ck  )mm(nRI  

 6 naJ    5 tinI  9.22  7.0  0.61  

11 naJ  01  tinI  32  7.0  1.61  

61 naJ  51  tinI  32  7.0  1.61  

12 naJ  02  tinI  7.12  67.0  5.61  

62 naJ  52  veD  7.32  67.0  81  

13 naJ  03  veD  7.32  67.0  81  

5- beF  53  veD  3.42  98.0  6.12  

01 beF  04  veD  3.42  98.0  6.12  

51 beF  54  veD  52  10.1  2.52  

02 beF  05  veD  52  10.1  2.52  

52 beF  55  diM  3.52  70.1  1.72  

2- raM  06  diM  5.52  70.1  3.72  

7- raM  56  diM  8.52  70.1  6.72  

21 raM  07  diM  9.52  70.1  7.72  

71 raM  57  diM  2.62  70.1  82  

22 raM  08  diM  5.62  40.1  6.72  

72 raM  58  dnE  1.62  40.1  1.72  

1- rpA  09  dnE  2.72  89.0  7.62  

  latoT        4.314  

 :BN  tnemeriuqer noitagirri ten = nRI  ,noitaripsnartopave ecnerefer = oTE  porc = ck dna

.tneiciffeoc  
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   tnemtaert hcae rof mm ni retaw deilppa fo htped lanosaeS :3.4 elbaT  

etaD     1T      2T      3T     4T     5T      6T      7T      8T      9T    01T    11T  

6- naJ  0.61  0.21  0.8  0.21  0.61  0.61  61  0.8  61  0.61  61  

11 - naJ  1.61  1.21  1.8  1.21  1.61  1.61  1.61  1.8  1.61  1.61  1.61  

61 - naJ  1.61  1.21  1.8  1.21  1.61  1.61  1.61  1.8  1.61  1.61  1.61  

12 - naJ  5.61  4.21  3.8  4.21  5.61  5.61  5.61  3.8  5.61  5.61  5.61  

62 - naJ  81  5.31  0.9  0.81  5.31  0.81  81  0.81  0.9  0.81  81  

13 - naJ  81  5.31  0.9  0.81  5.31  0.81  81  0.81  9 0.81  81  

5- beF  6.12  2.61  8.01  6.12  2.61  6.12  6.12  6.12  8.01  6.12  6.12  

01 - beF  6.12  2.61  8.01  6.12  2.61  6.12  6.12  6.12  8.01  6.12  6.12  

51 - beF  2.52  9.81  6.21  2.52  9.81  2.52  2.52  2.52  6.21  2.52  2.52  

02 - beF  2.52  9.81  6.21  2.52  9.81  2.52  2.52  2.52  6.21  2.52  2.52  

52 - beF  1.72  3.02  6.31  1.72  1.72  3.02  1.72  1.72  1.72  6.31  1.72  

2- raM  3.72  5.02  7.31  3.72  3.72  5.02  3.72  3.72  3.72  7.31  3.72  

7- raM  6.72  7.02  8.31  6.72  6.72  7.02  6.72  6.72  6.72  8.31  6.72  

21 -Mar 7.72  8.02  9.31  7.72  7.72  8.02  7.72  7.72  7.72  9.31  7.72  

71 -Mar 82  0.12  0.41  0.82  0.82  0.12  82  0.82  82  0.41  82  

22 -Mar 6.72  7.02  8.31  6.72  6.72  7.02  6.72  6.72  6.72  8.31   6.72  

72 -Mar 1.72  3.02  6.31  1.72  1.72  1.72  3.02  1.72  1.72  1.72  6.31  

1- rpA  7.62  0.02  4.31  7.62  7.62  7.62  0.02  7.62  7.62  7.62  4.31  

 latoT  4.314  1.013  7.602  2.793  0.183  1.273  0.004  1.183  6.843  8.033  5.683  
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  noitagirrI :4.4 elbaT  retaw  ta htped mm ni segats htworg ruof  

P doire      1T  2T  3T  4T  5T  6T  7T  8T  9T  01T  11T  

laitinI  

t.veD  

diM  

etaL  
 

7.46  

6.921  

3.561  

8.35  
 

5.84  

2.79  

421  

4.04  
 

4.23  

8.46  

7.28  

9.62  
 

5.84  

6.921  

3.561  

8.35  
 

7.46  

2.79  

3.561  

8.35  
 

7.46  

6.921  

421  

8.35  
 

7.46  

6.921  

3.561  

4.04  
 

4.23  

6.921  

3.561  

8.35  
 

7.46  

8.46  

3.561  

8.35  
 

7.46  

6.921  

7.28  

8.35  
 

7.46  

6.921  

3.561  

9.62  
 

 

ticifed retaw ot sretemarap porc fo esnopseR 3.4  

C 1.3.4  revoc ypona  

 dna dezylana erew xedni aera fael morf detaluclac revoc yponac fo seulav derusaem ehT

 htped retaw noitagirri ni secnereffid taht detacidni ti  yponac detceffa yltnacifingis erew

2( egats htworg laitini fo dne eht ta derusaem revoc yponaC .revoc  retfa syad 0

saw )gnitnalpsnart   RWC fo %52( 5T .stnemtaert lla yb decneulfni yltnacifingis ton

 ta ticifed RWC fo %05( 9T dna )egats tnempoleved ta ticifed  )egats tnempoleved

yponac rehgih ylevitaler dewohs  dah taht stnemtaert naht revoc  ecuder d  ta retaw fo level

 %43.6 dna %36.6 decudorp hcihw 9T dna 5T ,egats siht gniruD .)5.4 elbat ees( egats siht

%05( 8T .RWC fo %001 deviecer erew ylevitcepser revoc yponac   ta ticifed RWC fo

 eht decudorp )nosaes gniworg tuohguorht ticifed RWC fo %05( 3T dna )egats laitini

 revoc yponac tsellams  hcihw si  %96.3 dna %04.5  ylevitcepser  ticifed RWC fo %52( 2T .

 %52( 4T dna )nosaes gniworg tuohguorht egats laitini ta ticifed RWC fo  decudorp )

 %96.5 dna %70.5  revoc yponac  .ylevitcepser  

 retfa syad 05( egats htworg tnempoleved fo dne eht ta derusaem revoc yponaC

eb noitairav tnacifingis dewohs )gnitnalpsnart  flah dna tnemtaert detagirri ylluf neewt

tnemtaert detagirri  %001 deviecer 1T .  %0.17 saw decudorp revoc yponac dna RWC fo

 ylralimiS .%7.53 saw decudorp revoc yponac dna ticifed RWC fo %05 deviecer 3T dna

 dim ta devresbo revoc yponac  htworg ba eht fo dnert ralimis detacidni egats  .segats evo

deviecer taht stnemtaerT  level retaw decuder  .revoc yponac wol depoleved  t yllareneG  eh

 retaw yb detceffa saw revoc yponac dewohs segats htworg tnereffid ni deniatbo atad

.sserts  
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    5.4 elbaT  ticifed retaw fo stceffE   revoc yponac no  

egats laitinI         egats tnempoleveD  egats diM  

(      trt     R % CC                                          )  

036.6      5T      1 a         

243.6      9T      2 b 

749.5      1T      3 c 

948.5    01T      4 c 

277.5    11T      5 c 

337.5      6T      6 c 

327.5      7T      7 c 

096.5      4T      8 c 

004.5      8T      9 d 

    01 070.5      2T e 

096.3      3T    11 f 

     ) %CC(        trt  

990.17      1T a 

700.76      7T ba  

962.56      5T cba  

669.16    01T dcba  

450.16      4T dcba  

415.95      6T dcba  

304.75      8T dcba  

883.65    11T dcb  

303.25      9T dc  

283.05      2T d 

 637.53      3T e 

         trt   ) %CC(  

383.38        1T a 

875.18        5T a 

356.08        7T a 

492.87        9T a 

740.87        6T a 

695.47        2T ba  

436.37      11T ba  

747.27        4T ba  

456.76        8T ba  

364.95      01T cb  

581.84        3T c 

       209.2              VC  

 SM 620.0     rorre  

DSL )50.0(       772.0  

                  423.41  

               302.96  

            861.41  

                277.41  

         3.411  

          752.81  

evoc yponac =CC ,tnemtaerT=trt ,knaR=R :BN stnemtaert nevele ot srefer 11T ot 1T ,r   

tnempoleved revoc yponaC :6.4 erugiF

tnalpsnart retfa syaD

0 02 04 06 08 001

)
% 

C
C(revoc ypona

C

0

02

04

06

08

001

 1T
 2T
 3T

4T
 5T
 6T
 7T
 8T
 9T
 01T
 11T
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 laitini fo dne eht tA .stnemtaert lla fo sutats revoc yponac lanosaes swohs 6.4 erugiF

revoc yponac emas eht dah stnemtaert lla tsomla doirep   tsil llams saw ereht dna sutats

level ecnereffid tnacifingis c wol dewohs 3T .  .nosaes eht tuohguorht yponac fo egarevo

tnuoc dnats fo rebmun llams ot eud si sihT  )sserts fo esuaceb deird(  aera fael worran dna , 

 ticifed RWC fo %05( 01T .nosaes eht tuohguorht ticifed RWC fo %05 deviecer ti ecnis

c yponac wol ot emac )egats dim ta  revo egats dim ta  saw tnemtaert siht doirep siht nI .

iecer  sihT .ticifed RWC fo %05 dev tluser   htiw tnemeerga ni  ohw )5102( aryaY

 noitagirri gnisaerced taht dessucsid  retaw  yltnacifingis sesaerced  revoc yponac  noino fo  .

 erapmoc 6.4 elbaT c a fo revoc yponac naem o hcae dna )ticifed % 0( tnemtaert lortno  f

.tset DSL gnisu stnemtaert 01  

 

C :6.4 elbaT  yponac fo nosirapmo srevoc   )% CC( tset DSL gnisu  

 

 egats laitinI   

 

 egats tnempoleveD  

 

 egats diM  

trT  CC  ecnereffid  trT  CC  d ecnereffi  trT   CC  d ecnereffi  

5T           036.6  **286.0  1T  990.17  - 1T  383.38  - 

9T   243.6  **493.0  7T  700.76    290.4 sn  5T  875.18  408.1 sn  

1T   749.5  - 5T  962.56  038.5 sn  7T  356.08   927.2 sn  

01T  948.5  790.0 sn  01T  669.16  231.9 sn  9T  492.87  980.5 sn  

11T   277.5  471.0 sn  4T  450.16   540.01 sn  6T  740.87   633.5 sn  

6T  337.5  412.0 sn  6T  415.95   585.11 sn  2T  695.47  787.8 sn  

7T  327.5  322.0 sn  8T  304.75   596.31 sn  11T  436.37  947.9 sn  

4T  096.5  652.0 sn  11T  883.65  117.41 * 4T  747.27   636.01 sn  

8T     004.5  **645.0  9T  303.25   597.81 * 8T  456.76   827.51 sn  

2T  070.5  **678.0  2T  283.05   617.02 **  01T  364.95   919.32 * 

   3T   096.3  **652.2  3T  637.53   363.53 **  3T  581.84   791.53 **  

=%5,DSL 973.0=%1 ,872.0  DSL , =%5 61.41  , 1 =% 23.91  DSL , =%5 52.81  , 1 =% 38.42  

T :BN ,tnemtaert =tr  tnacifingis=* ,tnacifingis ylhgih =** ,tnacifingis non =sn  
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evobA 2.3.4   ssamoib dnuorg  

 no tceffe evitagen ro evitisop ynA .noitcudorp dleiy rof elbisnopser si ssamoib porC

tluser ehT .dleiy tceffa osla yam ssamoib  ni  detacidni 7.4 elbat  dnuorg evoba taht  

ssamoib  fo  noino  yltnacifingis saw  detceffa  yb  segats htworg tnereffid ta sserts retaw  .

egats laitini eht tA   eht tsehgih   dnuorg evoba ssamoib  saw  deniatbo  ta  fo %52( 7T  

 ta deniatbo saw tsehgih dnoces eht dna ah/t 86.0 si hcihw )egats etal ta ticifed RWC  1T

)ticifed %0(  56.0 si hcihw  .)ah/t  meht fo htoB  detcejbus erew  noitagirri lluf ot  retaw   ta

 fo %05( 8T ta devresbo erew ssamoib tsellams eht egats siht nI .egats siht

( 3T dna )egats laitini ta ticifed RWC  gniworg tuohguorht ticifed RWC fo %05

nosaes cihw ) .ylevitcepser ah/t 83.0 dna 35.0 era h  

       ssamoib dnuorg evoba no ticifed retaw fo stceffE :7.4 elbaT  

egats laitinI  egats tnempoleveD  egats diM  egats etaL  

  )ah/t MB(     trt   R  

086.0      7T    1 a 

656.0      1T    2 ba  

926.0    11T    3 ba  

    5T    4   606.0 ba  

206.0    01T    5 ba  

395.0      9T    6 ba  

185.0      2T    7 ba  

855.0      4T    8 ba  

545.0      6T    9 b 

535.0      8T  01 b 

683.0      3T  11 c 

   )ah/t MB(     trt  

161.6    7T a 

608.5  01T a 

123.5    8T b 

371.5    1T cb  

980.5  11T dcb  

987.4    6T dc  

  5T   217.4 d 

812.4    2T e 

761.4    4T e 

532.3    9T f 

687.2    3T g 

    )ah/t MB(   trt  

452.7     1T a 

284.6     7T b 

901.6     4T c 

727.5     2T dc  

317.5   11T dc  

206.5     5T edc  

893.5     6T fed  

189.4     8T gfe  

187.4   01T gf  

876.4     9T g 

112.3     3T h 

   trt )ah/t MB  

758.4     1T a 

056.4     4T ba  

985.4     5T ba  

835.4     7T ba  

605.4   11T ba  

005.4     2T ba  

964.4     8T ba  

014.4     6T b 

759.3     9T c 

036.3   01T c  

456.2     3T d 

          VC  965.21  

e SM    rorr 500.0  

DSL )50.0(    421.0  

        634.5  

        460.0  

        334.0  

         633.7  

          951.0  

          086.0  

          736.5  

          750.0               

804.0  

 ot srefer 11T ot 1T ,eratceh rep not =ah/t ,ssamoiB =MB ,tnemtaerT=trt ,knaR=R :BN

nevele  .stnemtaert  
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erehT   erew tnacifingis  tnereffid   evoba neewteb dnuorg   ta deniatbo ssamoib

.egats tnempoleved  egats siht fo dne eht tA  61.6 depoleved 01T dna 7T  8.5 dna  ah/t  

ylevitcepser sessamoib deviecer stnemtaert owt eseht egats siht nI .   %001  fo .RWC  

era esehT  .stnemtaert rehto htiw derapmoc ssamoib dnuorg evoba tsehgih eht  

 tluser eht ot gnidroccA deniatbo  noitacilppa  fo  RWC fo %05  ticifed   tnempoleved ta

tceffa egats   .noino fo ssamoib dnuorg evoba eht  lacitsitats ,egats htworg dim eht nI

 atad eht fo sisylana  eht detceffa yltnacifingis stnemtaert noitagirri eht taht delaever

 retfa syad 08( egats htworg siht fo dne eht tA .noino fo ssamoib dnuorg evoba

 yllacitsitats( ssamoib dnuorg evoba muminim dna mumixam eht )gnitnalpsnart

mtaert ta devresbo erew )tnacifingis  .ylevitcepser )ah/t 12.3( 3T dna )ah/t 52.7( 1T stne

 si noino fo noitcudorp rettam yrd eht taht tluser ralimis detroper )0002( .la te kcohS

.ylppus retaw etairporppa no tnedneped ylhgih   

eht fo sisylana lacitsitats ,nosaes etal eht fo dne eht ta ,ylralimiS   eht taht dewohs atad

 fo htworg fo dnert ehT .noino fo ssamoib eht detceffa yltnacifingis stnemtaert noitagirri

 eht ot ralimis )gnitnalpsnart retfa syad 59( egats siht ta stnemtaert lla ni porc noino

saerced a ta saw htworg eht tub ,segats htworg gnidecerp  evoba naem mumixaM .etar gni

el rehgih eht deviecer taht stnemtaert ta devresbo saw )ah/t 58.4( ssamoib dnuorg fo lev  

ticifed %0( retaw  fo %05 deviecer hcihw 3T ta dedrocer saw )ah/t 56.2( tsewol ehT  .)

itcuder ehT .nosaes gniworg eht tuohguorht ticifed RWC no  fo esnopser rof ssamoib fo  

sserts retaw noitagirri  .porc ylerab rof )0102( .la te ayarA yb denimreted saw  

tnempoleved ssamoiB :7.4 erugiF

tnalpsnart retfa syaD

0 02 04 06 08 001

)ah/t( ssa
moiB

0

1

2

3

4

5

6

7

8
 1T

2T
3T
4T

 5T
 6T
 7T
 8T
 9T

 01T
11T
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gif ni nwohs saw stnemtaert lla ni ssamoib fo tnempoleved lanosaeS  stnemtaerT .7.4 eru

deviecer taht   muminim dna mumixam decudorp htped retaw noitagirri wol dna hgih

 secuder retaw noitagirri decuder fo tnemetats eht smrifnoc sihT .ylevitcepser ssamoib

 .sporc fo stnenopmoc dleiy latot  erapmoc 8.4 elbaT  tnemtaert lortnoc a fo ssamoib naem

dna )ticifed % 0(  .tset DSL gnisu stnemtaert 01 fo hcae  

 

   C :8.4 elbaT ssamoib fo nosirapmo   )ah/t(  tset DSL gnisu  

egats laitinI  veD  egats tnempole   egats diM  

trT  MB    ecnereffid  trT  MB   ecnereffid  trT  MB    ecnereffid  

7T  986.0  420.0 sn  7T  161.6  **789.0  1T  452.7  - 

1T  656.0  - 01T  608.5  **236.0  7T  284.6  *177.0  

11T  926.0  620.0 sn  8T  123.5  741.0 sn  4T  901.6  **541.1  

5T  606.0  940.0 sn  1T  371.5  - 2T  727.5  **625.1  

01T  206.0  350.0 sn  11T  980.5  480.0 sn  11T  317.5  **045.1  

9T  395.0  260.0 sn  6T  987.4  483.0 sn  5T  206.5  **256.1  

2T  185.0  470.0 sn  5T  217.4  *164.0  6T  893.5  **658.1  

4T  855.0  790.0 sn  2T  812.4  **559.0  8T  189.4  **272.2  

6T  545.0  011.0 sn  4T  761.4  **600.1  01T  187.4  **374.2  

8T  535.0  021.0 sn  9T  532.3  **839.1  9T  876.4  **675.2  

3T  783.0  *962.0  3T  687.2  **783.2  3T  112.3  **240.4  

)961.0=%1 ,421.0=%5( DSL  )295.0 =%1,334.0=%5(DSL  )829.0 =%1 ,086.0=%5(DSL  

T :BN ,tnemtaert =tr  tnacifingis=* ,tnacifingis ylhgih =** ,tnacifingis non =sn MB , ssamoib =  

 3.3.4  bluB dleiy   

 tnemirepxe siht nI  blub  tolp hcae no dleiy noino gnitsevrah yb derusaem saw dleiy

 noino fo sesnopser ehT .yletarapes meht gnihgiew dna ylevitcnitsid  blub  tnereffid ot dleiy

 fo sisylana ehT .deirav erew segats htworg tnereffid ta dna retaw noitagirri fo htped

xidneppa ni( ecnairav   tnacifingis yllacitsitats dewohs dleiy eht taht nwohs )31 elbat

ecnereffid tI .   ees( noitacilppa fo emit dna sserts retaw noitagirri fo tnuoma eht yb detceffa

 .)9.4 elbat  
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)ticifed %0( 1T ta devresbo saw ah/t 39.91 fo dleiy blub elbatekram naem tsehgih ehT  

 naem tsewol eht dna  blub 01 fo dleiy  saw ah/t 13. devresbo   ticifed RWC fo %05( 3T ta

 ehT .)nosaes gniworg eht tuohguorht 41 ot decuder saw dleiy  fo % 52( 2T ni ah/t 38.

)nosaes gniworg eht tuohguorht ticifed RWC  dewohs tluser ehT .mumixam eht morf   taht

irri noino decuder yltnacifingis nosaes eht tuohguorht sserts retaw noitag   tluser ehT .dleiy

02( irefeT htiw tnemeerga ni saw tnemirepxe siht ni deniatbo taht devresbo ohw )51  

tagirri desaerced yltnacifingis nosaes eht tuohguorht sserts retaw noi  dleiy blub noino  .

 noino stceffa htped retaw noitagirri tnereffid taht dessucsid osla )2102( ilA dna reezaN

.ssamoib dna dleiy   

y ehT 5.013 deviecer hcihw 2T fo dlei htped noitagirri lanosaes mm   fo sdleiy naht retteb

d RWC fo %05( 9T dna )egats dim ta ticifed RWC fo %05( 01T  tnempoleved ta ticife

 .ylevitcepser htped noitagirri lanosaes mm6.843 dna mm7.033 deviecer hcihw )egats

gninoititrap taht detacidni tluser sihT   fo retteb si sserts eht  sserts doirep eno naht   rof

 ramuK .tnemercni dleiy  taht dedulcnoc )4102( .la te gnidneped   dna ytitnauq eht no

 eht no ecneulfni fo seerged tnereffid detrapmi noitagirri deilppa eht ,noitagirri fo gnimit

 .noino fo sretemarap dleiy dna htworg fo stnenopmoc suoirav  

reffid dleiy tnacifingis yllacitsitats on erew erehT tnemtaert lortnoc neewteb ecne   %0(

dna )ticifed   etal ta ticifed RWC fo %52( 7T ,)egats laitini ta ticifed RWC fo %52( 4T

 eht gnicuder taht detacidni sihT .)egats etal ta ticifed RWC fo %05( 11T dna )egats

did %05 yb egats etal gnirud dna %52 yb egats laitini eht gnirud retaw noitagirri   ton

itcuder dleiy tnacifingis thguorb noitagirri lluf htiw derapmoc no  .  

9.4 elbat ni nwohs ti sA  htworg elohw eht tuohguorht ticifed RWC fo %52 dna %05 ,

 a ni detluser segats htworg dim dna tnempoleved eht gnirud ticifed retaw dna nosaes

 dleiy tnacifingis itcuder tnemtaert lortnoc htiw derapmoc no  osla erew stluser detaleR .

 ticifed retaw %05 dna %52 erehw ,)7002( nuhaliT dna nosmaS yb noino rof deniatbo

 .ylevitcepser ,dleiy ni noitcuder %54 dna 51 ni detluser nosaes gniworg eht tuohguorht  
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 9.4 elbaT  fo stceffE : retaw  ticifed   dleiy noino no  

             

           R 

    

 trT  

 

)mm( htped noitagirri lanosaeS  

 

ah/t dleiy  

            1 1T  4.314  639.91 a 

            2 7T  59.993  317.91 a 

            3 4T  522.793  644.91 ba  

            4 11T  5.683  658.71 cba  

            5 5T  0.183  002.51 cb  

            6 8T  50.183  060.51 c 

            7 6T  50.273  030.51 c 

            8 2T  50.013  338.41 dc  

            9 9T  6.843  656.31 edc  

           01  01T  57.033  656.01 ed  

           11  3T  7.602  013.01 e 

                        VC                       - 33.61     

                       rorre SM                -  05.6  

                       DSL )50.0(               -  43.4  

   R=R :BN tnemtaerT=trt ,kna  stnemtaert tnereffid ot srefer 11T ot 1T ,  

 

 laitini eht ta ticifed retaw yllareneG detimil dah segats gniworg etal dna   no tceffe  noino

 segats dim dna tnempoleved eht ta ticifed retaw saerehw ,dleiy  dleiy tnacifingis dah

 noitcuder m no sa hcus sporc slaerec no tuo deirrac stluser latnemirepxE .tceffe  yb ezia

leserbeG a ss i  siht htiw enil ni erew )1102( .la te imelaS yb taehw no dna )5102( .la te e

 erutsiom lios taht dedulcnoc osla )9002( nuhaliT dna weseneY .noitavresbo latnemirepxe

 eht ni stluser eziam fo segats evitcudorper dna evitategev gnirud sserts  fo noitcuder

.dleiy dna thgiew yrd dnuorg evoba  
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sserts retaw rof esnopser dleiY :8.4 erugiF

stnemtaerT

1T 2T 3T 4T 5T 6T 7T 8T 9T 01T 11T

)ah/t( dleiY

0

5

01

51

02

52

 retaw sv dleiY

 

 desu saw htped retaw noitagirri gniyrav yb tnemirepxe siht ni deriuqca dleiy noino ehT

 .erudecorp noitazimitpo eht rof deriuqer noitcnuf esnopser eht poleved ot  siht nI

e t tnemirepx  ni htped retaw noitagirri lanosaes dna ah/t ni dleiy noino fo pihsnoitaler eh

 htiw mm .0 noitanimreted fo tneiciffeoc 65  ehT .noitauqe raenil a yb desserpxe eb nac

l dna evitisop saw dleiy noino dna htped retaw noitagirri lanosaes fo pihsnoitaler  .raeni  

         :01.4 elbaT C  fo nosirapmo  blub  tset DSL gnisu dleiy  

 

tnacifingis=* ,tnacifingis ylhgih =** ,tnacifingis non =sn :BN  

trT  )ah/t( dleiy  naem  )29.5 =%1 ,43.4=%5(=DSL :ecnereffiD  

1T  639.91  - 

7T  317.91  32.0 sn  

4T  644.91  94.0 sn  

11T  658.71  80.2 sn  

5T  51 002.  .4 73* 

8T  060.51  *78.4  

6T  030.51  09.4 * 

2T  338.41  01.5 * 

9T  656.31  **82.6  

01T  656.01  82.9 **  

3T  013.01  6.9 3 **  
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ytivitcudorP retaW porC 4.4  

 tnereffid rednu noino fo ytivitcudorp retaw porc eht swohs 11.4 elbaT  ticifed  dna slevel

 .retaw noitagirri fo sgnimit I gnitagirr   elohw eht tuohguorht ticifed RWC fo  %05

egats gniworg dim ta ticifed RWC fo %05 gnitagirri dna )3T( nosaes gniworg   )01T(

89.4(mumixam eht detluser  m/gk 3 22.3(muminim dna ) m/gk 3  ytivitcudorp retaw porc )

ser  .ylevitcep  owt eseht neewteb ni erew stnemtaert rehto fo seitivitcudorp retaw porC

semertxe  seulav  .  

 retaw nehw dezimixam saw noino fo ytivitcudorp retaw eht taht delaever yduts sihT

retaw muminim ot eud nosaes gniworg tuohguorht rucco ticifed  ehT .deilppa  stluser es

 era  detroper ohw )7002( nuhaliT dna nosmaS ,)3002( edebeK htiw tnemeerga esolc a ni

 eud sessol dleiy ,rotcaf gnitimil a semoceb retaw noitagirri nehw taht  ot  lios ecracs

 eht yduts siht nI .ytivitcudorp retaw yb rof detasnepmoc eb dluoc erutsiom  dna tsehgih

7T dna 3T ta devresbo saw gnivas retaw tsewol eht  ylevitcepser  erom fo noitcudorP .

 retaw a ni dnal erom etagirri ot devas eb lliw retaw erom ,retaw decuder htiw sdleiy

.aera ecracs  

tnemirepxe siht nI  tiw detaicossa saw ytivitcudorp retaw rehgih  retaw decuder h

 .ytivitcudorp retaw ecnahne egats htworg tnereffid ta ticifed retaw gniwohs noitacilppa

 te sailE dna nottoc dna taehw no )2002( OAF fo stroper htiw tnemeerga ni osla si sihT

tnacifingis tuohtiw ytivitcudorp retaw retteB .eziam no )4102( .la   saw noitcuder dleiy

ifed retaw hcihw ni stnemtaert no deniatbo laitini ta ylno neppah tic   dna .segats etal  

ihT .ytivitcudorp retaw porc wol detluser egats htworg dim ta sserts retaW saw s   ot eud

 retaW .sserts retaw )doirep noitamrof dleiy( doirep dim gnirud noitcuder dleiy hgih

a laitini ta ticifed no tceffe detimil dah segats htworg etal dn   .ytivitcudorp retaw porc

 hsilgnE .la te  ( cifed eht no ediced ot tnatropmi si ti taht dedulcnoc )0991  eht dna level ti

.tsoc muminim ta ytivitcudorp retaw tsehgih eht eveihca ot noitacilppa sti fo emit   ehT

 tluser latnemirepxe fo troper tuo deirrac   taht detacidni )7002( nuhaliT dna nosmaS yb

tcudorp retaw eht desaercni egats laitini ta derrucco sserts retaw  .%6 yb noino fo ytivi

 desaercni nosaes gniworg eht tuohguorht sserts retaw RWC fo %57 taht troper osla yehT

.%31 yb ytivitcudorp retaw  
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    ytivitcudorp retaw )porc( dleiY :11.4 elbaT  

stnemtaerT   deilppA  

   retaw

m( 3 )ah/  

 devresbO

dleiy  

 )ah/gk(  

 retaW

P ivitcudor

m/gk( yt 3) 

 retaW

  devas

m( 3 )ah/  

 retaW

ytivitcudorp  

 knar  

           1T  4314  91 639 .70 28.4  0 4 

           2T  5.0013  33.33841  .4 87  5.3301  5 

           3T  7602  01 13 00.0  89.4  7602  1 

           4T  52.2793  91 644 .70 98.4  57.161  3 

           5T  0183  00.00251  9.3 8 423  8 

           6T  57.0273  00.03051  30.4  52.314  7 

           7T  5.9993  91 317 .30 9.4 3 5.431  2 

           8T  5.0183  00.06051  .3 59  5.323  9 

           9T  6843  31 656 .70 9.3 2 846  01  

         01T  5.7033  01 656 .70 22.3  5.628  11  

         11T  5683  71 658 .70 26.4  962  6 

 

orp retaw ehT deviecer taht stnemtaert fo ytivitcud  ticifed  retaw   nosaes eht tuohguorht

 saw ticifed retaw ot eud decuder dleiy eht stnemtaert eseht ni ,revewoH .hgih saw

 retaw noitagirri gnisaerced taht dewohs tluser ytivitcudorp retaw ehT .tnacifingis

 egasod rehgiH .retaw deilppa fo retem cibuc rep dleiy eht sesaercni  deilppa retaw fo

 fo egasod hgih ta ytivitcudorp retaw rewol ehT .ytivitcudorp retaw rewol tnaem

 gnisaercni htiw dleiy ni esaercni lanoitroporp fo kcal ot eud eb dluoc retaw noitagirri

p htiw detaicossa osla ytivitcudorp retaw rewol ehT .rehtruf htped retaw  retaw fo doire

 tnemtaert ta devresbo saw noitcuder ytivitcudorp retaw hgih tnemirepxe siht nI .sserts

 taht deviecer   .doirep htworg dim ta sserts RWC fo %05  

 

 )IH( xedni tsevraH 5.4  

 ynam ni dna noitcudorp porc ni rotcaf elbairav a eb ot nwohs neeb sah xedni tsevraH

 secuder retaw fo egatrohS .ytivitcudorp retaw porc htiw detaicossa ylesolc si ti snoitautis

ni dna ssecorp sisehtnysotohp rof elbisnopser si hcihw sporc eht fo revoc yponac  yltcerid

 erew stnemtaert tnereffid rof xedni tsevrah tnemirepxe siht nI .xedni tsevrah stceffa
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 dim dna tnempoleved ta ticifed retaW .noitacilppa retaw ticifed fo doirep eht yb detceffa

 .noino fo xedni tsevrah eht desaerced doirep   

 ticifed RWC fo %05( 01T  %05( 9T dna xedni tsevrah tsewol eht dewohs )doirep dim ta

.xedni tsevrah tsewol txen eht dewohs )egats tnempoleved ta ticifed RWC fo   saw sihT

 tluser sihT .noitcuder dleiy hgih sesuac egats tnempoleved dna dim ta sserts retaw ot eud

htiw enil ni  b detroper )2102( .la te otudetS y   dleiy ta ticifed retaw taht devresbo ohw

IH secuder egats noitamrof  . 7T  ticifed RWC fo %52(  egats etal ta  tsehgih eht evag )

 taht detacidni hcihw xedni tsevrah muidem deriuqca )noitagirri lluf( 1T .xedni tsevrah

 noitagirri lluf  tsevrah rehgih rof elbisnopser eb ton thgim nosaes gniworg eht tuohguorht

.xedni  

        tnemtaert hcae fo xedni tsevraH :21.4 elbaT   

             stnemtaerT  )IH(xedni tsevraH  

           1T  78.0  

           2T  .0 78  

           3T  8.0 0 

           4T  9.0 0 

          5T  8.0 0 

          6T  .0 67  

          7T  9.0 1 

          8T  .0 67  

          9T  7.0 3 

         01T  .0 86  

         11T  78.0  

6.4  yk( rotcaf esnopser dleiY ) 

T  eht taht detacidni 31.4 elba y  taht ticifed retaw rof evitisnes ton saw noino fo dlei

 ecnis )segats etal dna laitini ta ticifed RWC fo %52( segats etal dna laitini ta neppah

.eno naht ssel si )yk ( rotcaf esnopser dleiy   e.i  sserts retaw fo eerged emos etarelot noino

( 11T dna 8T .noitcuder dleiy tnacifingis tuohtiw egats etal dna laitini ta  RWC fo %05

tal dna laitini ta ticifed  dewohs )ylevitcepser egats e  hgih rof noino fo ytivitisnes eht

nopser dleiy fo eulav eht ecnis sserts retaw  eno naht retaerg rotcaf es  .)1>yk(  
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epser egats dim dna tnempoleved ta ticifed RWC fo %05( 01T dna 9T ,ylralimiS  )ylevitc

 nwohs )ylevitcepser egats dim dna tnempoleved ta ticifed RWC fo %52( 6T dna 5T dna

rehgih ot eud eb thgim sihT .)1>yk( sserts retaw rof noino fo ytivitisnes eht   deen retaw

 rof  dna tnempoleved er ni ytilibairav sihT .segats eseht ta noitamrof dleiy  sporc fo esnops

 yehT .)2102( .la te otudetS yb detartsulli erew segats htworg tnereffid ta ticifed retaw rof

taht dedulcnoc osla   ot evitisnes era sporc fo segats noitamrof dleiy dna gnirewolf  retaw

sserts elihw ,sserts   sah segats etal eht gnirud gnirrucco .tceffe detimil  

          retaw tnereffid rof noino fo rotcaf esnopser dleiY :31.4 elbaT  sserts  level  

    

rT t 

lautcA  

  ni dleiy

ah/gk  

 mumixaM

 ni dleiy

ah/gk  

 lautcA  

 atE

)mm(  

mumixaM  

  mTE

)mm(  

 dleiY

 esnopser

)yk( rotcaf  

  76.63991   04.314   

  2T  41 338 . 33   50.013   20.1  

  3T  01 13 0.0 0  07.602   79.0  

  4T  91 644 .70  32.793   36.0  

  5T  51 002 . 00   00.183   3 30.  

  6T  00.03051   80.273   64.2  

  7T  91 317 .30  59.993   43.0  

  8T  00.06051   50.183   21.3  

  9T  31 656 .70  06.843   10.2  

01T  01 656 .70  57.033   33.2  

11T  71 658 .70  05.683   06.1  

    ,noitaripsnartopave lautca=aTE mTE ripsnartopave mumixam= ,noita  

 

 :41.4 elbaT rotcaf esnopser dleiY  )yk(  rof  wt  hcae no slevel ticifed o egats   a sa ssamoib(
)dleiy  

tnemtaerT   laitinI  tnempoleveD  diM  etaL  

2T )nosaes elohw ticifed %52(  110644.0  196937.0  124248.0  204792.0  

3T )nosaes elohw ticifed %05(  806328.0  86229.0  546411.1  390809.0  
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 sisylana cimonocE 7.4 noino htiw noitagirri ticifed fo  

 eb dluoc dleiy rehgih dna htworg devorpmi rof noitagirri ticifed fo noitacilppa ehT

 sdrazah thguord eziminim ot evitcartta yllacimonoce .saera egatrohs retaw ni  tsoC  

tifeneb   eht no desab detupmoc saw emocni dna dezylana erew stnemtaert hcae rof oitar

erruc  fo ecirp tekram eht tsevrah fo emit eht tA .okeraM ta noino fo ecirp tekram lacol tn

m/rrib 8 saw retaw noitagirri fo tsoc eht dna gk rep rrib 9 saw noino 3  gniredisnoc yb(

.)retaw noitagirri tsoc eht sa retaw knird fo tsoc  

 

od fo recudorp eht yb ezylana oT  tros rieht ni tes erew stnemtaert eht ,sisylana ecnanim

 1T dna 3T .edisa tup erew stifeneb tnelaviuqe rieht dna tsoc elbairav gnisaercni fo

 elbairav mumixam dna muminim eht dewohs 51.4 elbat nI .ylevitcepser tsoc  taht nwohs  

,5T  ,6T  evah 01T dna 9T ,8T  hgih soc elbairav re H .2T naht emocni ten rewol dna t  ecne

01T dna 9T ,8T ,6T ,5T   ot derrefsnart erew tnemtaert niamer ehT.)D( detanimod era

 .sisylana RRM  

fo secirp tnerruc eht no desaB  stsoc tupni dna decudorp dleiy noino   rof deriuqer

sisylana cimonoce eht ,noitcudorp  T .tuo deirrac saw  emocni ten tsehgih eh  833521(

ta deniatbo saw )ah/rrib   deviecer taht )nosaes gniworg tuohguorht RWC lluf( 1T

 mm4.314  lanosaes retaw noitagirri  htped   eht dna 03484( emocni ten tsael   saw )ah/rrib

atbo 01T ta deni   %05( egats dim ta ticifed RWC fo  ) 033 deviecer taht 7. 5  fo htped mm

 ,revewoH .retaw noitagirri 9.2765( RRM tsegral eht ,41.4 elbat ni detacidni si ti sa  )%

.1T ta deniatbo saw )%8.68( RRM tsellams eht dna 11T ta deriuqca saw  
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51.4 elbaT noino no noitagirri ticifed fo sisylana cimonocE :  

trT  WA  

m( 3 )ah/  

 YO

)ah/gk(  

IG  

)ah/rrib(  

CF  

)ah/rrib(  

CV  

)ah/rrib(  

CT  

)ah/rrib(  

IN  

)ah/rrib(  

 RRM

)%(  

3T  7602  01 13 00.0  09729  02012  63561  65573  43255  - 

2T  5.0013  33.33841  005331  02012  40842  42854  67678  293 4.  

01T  5.7033  01 656 .70 01959  02012  06462  08474  03484  D 

9T  6843  31 656 .70 019221  02012  88872  80984  20047  D 

6T  7.0273  00.03051  072531  02012  66792  68705  48448  D 

5T  0183  00.00251  008631  02012  08403  00515  00358  D 

8T  5.0183  00.06051  045531  02012  48403  40515  63048  D 

11T  5683  71 658 .70 017061  02012  02903  04915  077801  9.2765  

4T  2.2793  91 644 .70 020571  02012  87713  89725  222221  8.7651  

7T  5.9993  91 317 .30 024771  02012  69913  61035  404421  9.0001  

1T  4314  07.63991  034971   02012  27033  29045  833521  8.68  

 ,tsoc dexiF =CF ,emocni ssorG=IG ,dleiy devresbO=YO ,retaw deilppA =WA  =trT

 ,tnemtaert  fo etar lanigraM=RRM ,emocni teN=IN ,tsoc latoT=CT ,tsoc elbairaV=CV

noitanimoD=D ,nruter  

 etal ta ticifed RWC fo %05( 11T ta devresbo saw nruter cimonoce tsehgih eht ,eroferehT

 fo emocni ten htiw )nosaes gniworg fo egats 9.2765 fo RRM dna ah/rrib 077801 %  ehT .

cneH .tneps rrib 1 yreve rof deniatbo emocni lanoitidda fo tnuoma eht taht su llet RRM  ,e

iworg fo egats etal ta ticifed RWC fo %05( 11T 927.65 lanoitidda deriuqca )nosaes gn  

 )RRM( nruter fo etar lanigram elbatpecca muminim ehT .tneps rrib1 yreve rof rrib

teb eb dluohs .)8891 ,TYMMIC( %001 dna 05 neew  
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snoitadnemmoceR dna snoisulcnoC .5  

noisulcnoC 1.5  

 llafniar fo egatrohs dna dradnats gnivil devorpmi ,noitalupop fo htworg tsaf ,thguorD

f noititepmoc sesaercni  larutlucirga noitalupop gniworg eht deef oT .secruoser retaw ro

 larutlucirga ,retaw rof snoititepmoc eseht ot euD .esaercni eb tsum noitcudorp

 ticifed sa hcus seigetartS .rotces siht ecaf lliw egnellahc gib dna ecuder lliw noitcudorp

ppa ot evah noitagirri  larutlucirga gnivorpmi dna melborp eht ecuder ot redro ni yl

 .noitcudorp ylno ton si noitagirri ticifed fo ecnatropmi ehT   si ti osla tub ,gnivas retaw rof

 si tI .yteicos eht ot stifeneb laicos dna cimonoce ,tnemecnahne dleiy ni evitceffe

 decitcarp ipeek yb  cificeps ta level mumitpo eht woleb tnetnoc erutsiom lios eht gn

 yfitnedi ot desu si ti dna nosaes gniworg eht tuohguorht ro nosaes eht fo segats htworg

.noitcudorp porc no tceffe detimil a evah dluow sserts retaw hcihw ta egats eht  

udnoc saw hcraeser sihT  retaw no noitagirri ticifed fo stceffe eht tuo dnif ot detc

 okeraM ta aipoihtE nrehtuoS ni )apeC muillA( noino fo esnopser dleiy dna ytivitcudorp

mtaert nevelE .aderow 2 ,%0 edulcni taht snoitanibmoc tne RWC fo %05 dna %5  ticifed  

na nosaes gniworg tuohguorht  ruof ta )ticifed RWC fo %05 dna %52( sserts doirep eno d

 ni snoitacilper eerht htiw dial erew )etal dna dim ,tnempoleved ,laitini( segats htworg

.ngised kcolb etelpmoc dezimodnar  

laitini ta deneppah si ticifed retaw nehw taht dewohs atad devresbo dleif ehT   etal dna

 fo ecnerefer gniklat yb tnacifingis ton si decuder dleiy eht ;nosaes gniworg eht ni segats

tnempoleved ta sserts retaw ,revewoH .tnemtaert detagirri ylluf morf deniatbo dleiy   dna

dim  leiy dna ssamoib dnuorg evoba ecnis elbasivda ton segats htworg  era noitcuder d

 gniworg tuohguorht RWC fo %05 dna %52 fo sserts retaw suounitnoC .tnacifingis

  .noitcuder sdleiy tnacifingis sti fo taht nosaer eht rof dednemmocer ton osla si nosaes

gats dim eht si sserts retaw rof noino fo egats htworg evitisnes tsom ehT  txen eht dna e

 porc eht fo egats eht era segats evitisnes esehT .egats tnempoleved si egats evitisnes hgih

 eseht ta sserts retaw tsiser tonnac porc eht dna tnemeriuqer retaw mumixam eht htiw

 .noitcuder dleiy tnacifingis tuohtiw segats  
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 deriuqca tluser ehT  deneppah sserts retaw nehw taht detacidni tnemirepxe dleif siht morf

iworg eht tuohguorht i ytivitcudorp retaw ,nosaes gn dezimixam s  ytivitcudorp retaw ehT .

 ticifed fo ytivitcudorp retaw eht naht rehgih si nosaes eht tuohguorht noitagirri ticifed fo

ceps ta egats cifi  ,siht ot noitidda nI . ticifed retaw   htworg etal dna laitini ta  evah segats

rehgih  leved ta ticifed retaW .ytivitcudorp retaw evah segats htworg dim dna tnempo  

 noitcuder dleiy hgih ytivitcudorp retaw wol dna  noitagirri ticifed morf retaw devas ehT .

 .sserts retaw ot eud ssol dleiy eht etasnepmoc ton seod segats eseht ni  

 noino mumixam ehT  blub saw dleiy  noitagirri ticifed %0 ta deniatbo   mumixam eht dna

ytivitcudorp retaw   RWC fo %05 ta deniatbo saw orht ticifed nosaes gniworg eht tuohgu  .

 nruter fo etar lanigram mumixam eht taht dewohs tluser sisylana tifeneb tsoc ehT  saw

ats htworg etal ta ticifed morf deniatbo eg  dna dleiy mumixam taht su sllet tluser sihT .

 ytivitcudorp retaw mumixam ef yllacimonoce naem ton seod noitcudorp fo metsys elbisa . 

G  snoisulcnoc larene  tnemirepxe siht morf deriuqca :era - 

 poleved ta ticifed RWC fo %52 dna %05 fo snoitacilppA  segats htworg dim dna tnem

detluser  noitcuder dleiy tnacifingis ta sserts retaw yna ,eroferehT .   ton si segats eseht

da .elbasiv  

 ecnereffid dleiy tnacifingis on saw erehT   lluf morf deniatbo dleiy noino neewteb

fo %52 dna egats etal ta ticifed RWC fo %05 morf deniatbo dleiy dna noitagirri   RWC

laitini ta ticifed  ton si segats eseht ni noitagirri lluf ,eroferehT .segats htworg  

.dednemmocer  

  tuohguorht porc noino eht gnissertS  tnacifingis ecnis elbasivda ton si nosaes gniworg eht

 .devresbo saw noitcuder dleiy  

 T  dleiy noino mumixam eh  )noitagirri lluf( 1T ta deniatbo saw  dna  retaw porc mumixam

saw ytivitcudorp  qca ( 3T ta deriu  %05 nosaes gniworg eht tuohguorht ticifed RWC fo  .)

 revewoH  ticifed RWC fo %05 morf deniatbo saw nruter fo etar lanigram mumixam eht

 .nosaes gniworg fo egats etal ta  
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snoitadnemmoceR 2.5  

  nruter fo etar lanigram hgih evag saw egats htworg etal ta ticifed RWC fo %05 gnitagirrI

 esu dluohs noitacol latnemirepxe siht ni sremraf ,oS .retaw tnacifingis evas dna  siht

tluser    .emocni rieht esaercni ot  

 l dna laitini ta ticifed RWC fo %52 gnitagirrI  .dleiy tnacifingis ecuder ton od segats eta

 sremraf eht fo emocni esaercni osla noitcudorp fo dohtem eno sa metsys eseht gnisU

.sgnivas retaw htiw  

  eseht ni thgisni retteb teg ot ,nosaes eno ylno morf deniatbo saw atad latnemirepxe sihT

anoitidda snoitcerid  ni sporc rehto dna noino rof deen eb lliw stnemirepxe detaeper dna l

   .aera yduts eht  

  noitcudorp rehto redisnoc ot evah osla lliw aera yduts eht ni seiduts erutuf ,revewoH

.srotcaf  
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cnerefeR .6 e 

 

 ,.T.R ,nesluoP ,.F ,grobualP ,.N.M ,nesrednA ,.H.S ,idamhA     ,hahksapeS ,.R.C ,nesneJ  

                      ,.R.A  .S ,nesnaH  0102  nworG dleiF no slioS dna seigetartS noitagirrI fo stceffE .   

                       .cirgA .ytivitcudorp retaw dna dleiY :seotatoP 79 tnemeganaM retaW 3291 : - 

                      .0391  

lA - 91 .D ,laemS .S ,llaB .W.T ,simmaS .SM ,lamaJ dleiY .99 -  porc detagirri ,desab     

              tneiciffeoC 956 :)6(51 .cirgA .gnE .lppA  . - .866  

          OAF .noitatipsnartopave porC .8991 .M ,htimS dna .D ,seaR ,.A.L ,ariereP ,.R ,nellA     

                       .emoR .65 .oN repaP eganiarD dna noitagirrI  

oicoS cificepS dna yticracS rednu seigetartS noitacollA retaW .9002.M ,rebaN lA -     

               cimonocE  dna   csM ,yellaV nadroJ lartneC eht ni snoitidnoC latnemnorivnE    

                fo tnemtraped siseht dnal    naenarretideMM :tnemeganaM secruoseR retaW dna    

                ,iraB fo etutitsnI cimonorgA     nadroJ             

seleM ,S utbaH ,A ayarA  0102 .T enejeD ,A edebeK ,K ugdaH   ledom porCauqA fo tseT .  

                 ni  dna tneicifed retaw fo dleiy dna ssamoib gnitalumis    .cirgA .yelrab detagirri  

                 retaW 8381 :79 tnemeganam - .6481  

 .8002.B enolocicS ,.S ilosnoC ,.A arpaC  ticifed rednu seigetarts tnemeganam retaW    

                noitagirri  . 72 :4 gnireenignE larutlucirgA fo lanruoJ - .43  

.5102 .M,ikatreB dna K.sikaluoztrahC   dna laruR   no eganiarD dna noitagirrI fo stceffE        

                .sepacsdnaL nabrU   88 :4 aidecorP ecneicS larutlucirgA dna erutlucirgA – .89  

cimonorgA morF .8891 .)retneC tnemevorpmI taehW dna eziaM lanoitanretnI( ytimmiC     

                 ot atad  .launaM gniniarT scimonocE nA :snoitadnemmoceR remraF  

                 desiveR yletelpmoC  F.D .ocixeM .noitidE  

.5102.elekeB leinaD ,afodroH nuhaliT ,asririD aneboG   porC dna tnemeriuqeR retaW  

                tneiciffeoC  ( noinO fo yabmoB deR  .aipoihtE fo yellaV tfiR lartneC eht ni )  

                 fo lanruoJ lanoitanretnI  )SLRRJI( secneicS efiL ni hcraeseR tneceR 1:2 -6 

sobnerooD , ttiurP dna J ,  ,stnemeriuqer retaw porc gnitaciderp rof senilediuG .7791 .OW    

                 .ylatI .emoR .noitaN detinU .42 repaP ,eganiarD dna noitagirrI ,OAF  

 demmahoM ateguluM ,ulekseM sailE . 4102 .afodroH nuhaliT dna    eziaM fo esnopseR  

               (  syam aeZ  .segatS htworG tnereffiD ta noitidnoC sserts  erutsiom rof ).L  
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                  21:1 )SLRRJI( secneicS efiL ni hcraeseR tneceR fo lanruoJ lanoitanretnI - 12  

niwlE .A ,  .ediug noitagirrI .7991.ssoR   ,erutlucirgA fo tnemtrapeD setatS detinU larutaN   

                  secruoseR  noitavresnoC  9 ecivreS - .1  

leiy noinO .9002.S .nosleN , J .nofiJ ,B .dlefnedeiW  ,J .osicnE  ot esnopser ytilauq dna d  

                   owt  itagirri 103:021 earutlucitroH aitneicS .seigetarts gniludehcs no – 503  

retaW larutlucirgA .noitagirri ticifed no sevitcepsreP .6991 .N.S ,ajaR dna .M ,hsilgnE  

                 1 :23 tnemeganaM - .41  

 fo lanruoJ .nisaB aibmuloC eht ni snoitavresbO :noitagirri ticifeD .0991 .J .M ,hsilgnE    

                 noitagirrI  314 :)3( 611 )ECSA( gnireenignE eganiarD dna - .624  

 .5891 .)noitazinagrO erutlucirgA dna dooF( OAF tnemeganaM retaW noitagirrI .  

                gniniarT   1 .oN launaM - noitagirri ot noitcudortnI .ylatI ,emoR ,  

 retaW .ecitcarp noitagirri ticifeD.2002 .)noitazinagrO erutlucirgA dna dooF( OAF  

                .ylatI ,emoR   22 stropeR  

porC .8002 .)noitazinagrO erutlucirgA dna dooF( OAF   retaW dna dnaL .sporD dna s  

                .ylatI ,emoR .noisiviD tnempoleveD  

 eht fo etatS .0102 .)snoitaN detinU eht fo noitazinagrO erutlucirgA dna dooF( OAF    

                  s'dlroW  .ylatI ,emoR ,OAF .stseroF  

 .7002 .A.M ,onairoS dna ,.E ,serereF der rof noitagirri ticifeD  retaw larutlucirga gnicu  

                   .esu 741:)2( 85 ynatoB latnemirepxE lanruoJ – .951  

,degesluoL nennokeM ,wehcaluwA elekeB ihseleS ,ehgnisayaJ irhtayaG ,sogaH mustiF  

                  arutlucirgA .2102 .amliY wekeneD retsA   ni ytrevop dna tnemeganam retaw l  

                  1:34 scimonocE larutlucirgA .aipoihtE – 31  

 noitaripsnartopave ecnerefer fo scimanyD .4002 .C sabreH ,R nellA ,D seaR ,M aicraG  

                  eht ni  oeteM tseroF .cirgA .)onalpitlA( sdnalhgih naiviloB 76 :521 .lor – .28  

aícraG -  noitagirri ticifeD .9002 .P ,otudetS dna .F ,zagrO ,.L ,soetaM ,.F.E ,aliV  

                   tnemeganaM retaW larutlucirgA .porCauqA htiw nottoc  fo noitazimitpo  

                  774 :101 - .784  

aV ,.M ,aicraG ,.D ,seaR ,.S ,streeG  ,.R ,acnauH ,.J ,azodneM ,.R ,inamaM ,.J ,rehc  

                   gnicudortnI .8002.C ,adaobaT dna .J ,iuqnacisuC ,.R ,adnariM,.B ,selaroM  

                   ot noitagirri ticifed ezilibats   .).W aoniuq muidoponehC( aoniuq fo sdleiy  

                   724 :82 ymonorgA fo lanruoJ .naeporuE – .634  
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no na sa noitagirri ticifeD .9002 .D ,seaR dna .S ,streeG - porc ezimixam ot ygetarts mraf    

                    retaw  :)9(69 tnemeganam retaw larutlucirgA :saera yrd ni ytivitcudorp   

                  5721 - .4821  

 fo tif fo ssendooG .6102 .udbA .N dna ridakludbA .A  ,H.A ieriG  noitartlifni eerht  

                   a fo sledom  gnol rednu lios -  annavaS aeniuG nrehtroN ,uramaS ni lairt mret  

                  iregiN fo  fo lanruoJ .a  ganam latnemnorivne dna ecneics lios  tneme 46:)5(7 -    

                  27  

 fo cilbupeR citarcomeD laredeF ehT. 0102 .)nalp noitamrofsnarT dna htworG( PTG  

                   .ababA siddA ,nalP noitamrofsnarT dna htworG aipoihtE  

ajoR ,P otudetS ,L gneH ,CT oaisH - porCauqA .9002 .la te ,D seaR ,B araL -  OAF ehT  

                    rof gnitset dna noitazirtemarap :retaw ot esnopser dleiy etalumis ot ledom    

                   844 :101 .lanruoJ ymonorgA .eziam –       .954  

irrI fo tcapmI yb delipmoc sgnideecorP .aipoihtE ni tnemnorivnE dna ytrevoP no noitag   

                     ihseleS wekeneD retsA ;degesluoL nennokaM ;elekeB   ,ababa siddA    

                   72 rebmevoN - .7002 .92  

oitagirrI.0102 .etutitsnI tnemeganaM retaW lanoitanretnI ;aipoihtE ni laitnetop n   

                   stniartsnoC  .metsys eht gnicnahne rof seitinutroppo dna  

toor laitrap etanretla dellortnoC .4002.H.J ,gnahZ dna ,.Z.S ,gnaK -       sti :noitagirri enoz  

                   .ycneiciffe esu retaw no tcapmi dna secneuqesnoc lacigoloisyhP    fo lanruoJ  

                   latnemirepxE  ynatoB  7342 :55 - .6442  

u retaw devorpmi nA .0002 .H.J ,gnahZ dna .F.W ,ihS ,.Z.S ,gnaK  eziam rof ycneiciffe es  

                     nworg luger rednu 702 :76 hcraeser porc dleiF .noitagirri ticifed deta - .412  

noitaripsnart fo oitar dna tneiciffeoc porC .3002 .J ,gnahZ dna .T ,uD ,.B ,uG ,.S ,gnaK     

                    ot imes a ni eziam dna taehw retniw fo noitaripsnartopave -  :noiger dimuh   

                   932 :)3( 95 tnemeganam retaw  larutlucirgA - .452  

( tollahS .3002 .W edebeK apec muillA .rav mucinolacsa  lios dna stneirtun ot sesnopser )    

                    noitatressid siseht dehsilbupnU .etamilc laciport dimuh bus ni erutsiom  

                   . airargA ,secneicS larutlucirgA  fo ytisrevinU hsidiwS  

dna stimiL :erutlucirgA ni ytivitcudorP retaW .3002 .D nedloM ,.R rekraB ,.W.J ,enjiK  

                   detinU ,drofgnillaW ,lanoitanretnI BAC .tnemevorpmI rof seitinutroppO  

                   .modgniK  
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snoitcnuf noitcudorp retaw lanosaeS .2002 .B ,ewassaM dna .D ,seaR ,.C.E ,rirokpiK  

                   .ayneK ,arrekreP ni noino dna eziam rof srotcaf esnopser dleiy dna    

                  larutlucirgA  922 :)3(65 tnemeganaM retaW - .042  

 ,naebyos ,eziam ,nottoc fo esnopser dleiY .9991 .K ,uculuT dna .R ,rebnaK ,.C ,adriK  

                 ragus  ehT .noitagirri ticifed ot taehw dna rewolfnus ,teeb    rewulK ,sdnalrehteN  

                   cimedacA  .srehsilbuP  

tagirri ticifeD .2002 .C ,adriK gniwohs segats htworg tnalp no desab gniludehcs noi  

                3 . ecneicS noitagirrI :ecnarelot sserts retaw - .01  

ramuK , R.D  remuK nakohK ,adnakA euqazzaR rudbA ,sawsiB ramuK tijuS ,    

                 adebA ,rekraS  .4102 .nutahK   segatS htworG tnereffiD ta noitagirrI fo tceffE    

                ( noinO fo noitcudorP deeS dna ytivitcudorP retaW ,dleiY no  apec muillA  .).L     

                 naciremA   652 :)6(2 yrtseroF dna erutlucirgA fo lanruoJ - .162  

lkA slemihS dna ngelaseD ammeL ,noitcudorp noino ni secneirepxe hcraeseR .3002 .uli  

                  siddA ,noitazinagrO hcraeseR larutlucirgA naipoihtE 55 .oN troper hcraeser     

                 .ababA  

 noitaulavE .9002 .naidamhA .A ,bimesahG .H ,A .anaikelaM  fo ycneiciffE eht fo  

                  TAWPORC  dirA ni tnemeriuqeR retaW tnalP gninimreteD rof ledoM   

                 902:41 TRESED .snoigeR - 512 . 

yarruM ,.D ,nedloM - 2.I ,nikaM dna .R ,levidavihtkaS ,.H ,tsuR  ytivitcudorp retaw A .300  

                emarF   :erutlucirga ni ytivitcudorp retaW .noitcA dna gnidnatsrednU rof krow  

                     ,NBSI ,IBAC .enjiK .W.J .de ,tnemevorpmI rof seitinutroppo  dna stimiL   

                    detinU ,drofgnillaW  modgniK  

 B merP , otudetS .P , siewO .T ,.D ,nedloM  .enjiK bocaJ , arjnaH .A rinuM , nabardni  

                  0102 .  dna msimitpo neewteB :ytivitcudorp retaw larutlucirga gnivorpmI   

                  C ua .noit  825 :79 tnemeganaM retaW larutlucirgA – .535  

 noitagirri ticifed ot sporc dleif fo srotcaf esnopser dleiY .2002 .P,tennotuoM    

                   lanoitanretnI  ,noisiviD AEAI/OAF tnioJ ,ycnegA ygrenE cimotA   ,anneiV  

                   ticifeD nI ;airtsuA .22 troper retaw OAF fo secitcarp noitagirrI  

aN .noitagirri ticifed ot porc noino fo esnopser eht gniledoM .2102 .ilA.H dna  M,reez  

                  393 :)1(8 ygolonhceT larutlucirgA fo lanruoJ - .204  

 .8002.W.A ,utagiN no egats htworg gniriuqer retaw lacitirc eht fo noitacifitnedI  
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                  noinO yellaV tfiR lartneC eht ni noitcudorp blub rof ).L apec muillA( cSM .     

                      t . siseh  .aipoihtE .ytisrevinU ayamaraH  

 htron ni noitcudorp otatop rof gniludehcs noitagirri ticifeD .1102 .hsalemeD sugiN  

                   rednoG  ,enoz .p41 ytisrevinu ayameraH siseht cSM . aipoihtE  

 porc noino fo noitcudorp dna htworG .4991 .FC ,setroC dna ,AJ orelaV ,JF allalO  

                 ( muillA   apec  fo lanruoJ naeporuE .gniludehcs noitagirri tnereffid rednu ).L    

                  :3 ymonorgA 58 - .29  

.0102.edobeyO .A .M &  ageN .H ,A.A nalamaR   ticifed fo tceffE   hclum dna noitagirri  

                   retaw no   .snoino detagirri pird fo dleiy dna esu  no snoitcasnarT TIW  

                 93:431 tnemnorivnE  eht dna ygolocE - 94  

nimA dhoM .H,imelaS  ,ivasuoM dahraF deyaS ,eeL iuhS gnaeT ,mooS dhoM  

                 A fo noitacilppA .1102 .ffosuYlimaK dhoM dna ijnaG namrA             ledom porCauq  

                 ni  .noiger  dira ni taehw retniW fo tnemeganam noitagirri  ticifed   nacirfA    

                 4022:016 hcraeseR larutlucirgA   fo lanruoJ - .5122  

 :noitagirri ticifed htiw secitcarp tnemeganam noitagirri gnivorpmI .6002 .elekeB nosmaS      

                 eht  oiger arahma eht fo enoz ollow htron fo esac    tnemtrapeD ,sisehT .cSM ,n  

                  fo .aipoihtE ytisrevinU ayamaraH ,gnireenignE noitagirrI  

 a ni noino fo gniludehcs noitagirri ticifed detalugeR“ 7002. nuhaliT dna nosmaS  

                 diraimes   841 :98  ,tnemeganaM retaW larutlucirgA ”,aipoihtE fo noiger - .251  

 tnemeganam tseb noitagirrI .7002 .P.E ,egderdlE dna .B.A ,ariereP ,.C.C ,kcohS  

                  92 :48 .hcraeseR otatoP fo lanruoJ naciremA .otatop  rof secitcarp – .73  

pird rof airetirc noitagirrI .0002 .D.L ,srednuaS dna .G.B.E ,trebieF ,.C.C ,kcohS - 

                  36:53 ecneicStroH .snoino detagirri – .66  

 dna dooF .retaw ot esnopser dleiy porC.2102. E serereF ,D seaR ,CT oaisH ,P otudetS  

                 snoitan detinu eht fo noitazinagro larutlucirga  , ylatI ,emoR  

cifed fo tceffE .5102 .nhidem/G irefeT cudorp retaw no noitagirri ti  fo dleiy dna ytivit  

                 pird tron yargiT lartnec ni ).L apec muillA( noino detagirri  , .aipoihtE nreh  

                  ,sisehT .cSM  ayamaraH ,gnireenignE noitagirrI  fo tnemtrapeD    

                 aipoihtE,ytisrevinU  

.6102.A ,demmahoM dna ,.A ,leahcimedloW ,.T ,uheyauziB ,.B,eyagesT   dna dleiY  

                 ( noinO fo stnenopmoC dleiY  apec muillA  noitagirrI yb detceffA sa ).L  
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                  aerA assawaH ta noitazilitreF negortiN dna gniludehcS   ni stcirtsiD  

                  .aipoihtE nrehtuoS   2 hcraeseR ecneicS lacigoloiB dna lacideM fo lanruoJ     

                   51 :)2( - .02  

 noisivid noitalupoP sriaffA laicoS dna cimonocE fo tnemtrapeD snoitaN detinU  

                   PDNU  .1102  :stcepsorp noitalupop dlroW    

                   xedni/ppw/dpnu/gro.nu.ase//:ptth  no mth. .snoitaN detinU   yb 1102 lirpA   

,.A.T llewoH ,.D usifnetI ,.E.M nesneJ ,.B mahceM ,.R ttoillE ,.G.R nellA ,.A.I retlaW   

                    acneuC ,.M frodnettaH ,.T droffopS ,.S sgnihcE ,.P nworB ,.R redynS  

                    .0002 .D nitraM & .L.J thgirW,.H.R  ecnerefeR dezidradnatS ECSA  

                   noitauqE noitaripsnartopavE 902 . –  neioorT ,LB mahneB ,GR snavE :nI .512  

                   e( PT  noitagirrI lanoitaN .corP ).sd 41 .voN ,EASA ,muisopmyS –  ,61  

                   .ZA ,xineohP  

.5102 .emawK aryaY   ( noino fo dleiy blub dna ssamoib gniledoM apec muillA  rednu )  

                   ,noitatressiD DhP .ledom porcauqa gnisu semiger noitagirri tnereffid    

                    rof ytisrevinU               .seiduts  tnempoleved  

enameY  ,eissaleserbeG  nenokeM  anayA  dna  assaK  5102 .eledaT . dleiF  noitatnemirepxe   

           sab ed umis l noita  fo  esnopser dleiy  fo  eziam  porc  ot  ticifed  noitagirri   

             porCauqA gnisu  edom l, abrA  ,hcniM  cirfA .aipoihtE an lanruoJ  fo   

                    larutlucirgA eR s ae rc 962 :)4(01 h - 082  

 ffet detagirri rof noitazimitpo ytivitcudorp retaw larutlucirgA .5102 .etsigneM weseneY  

                   )feT citsorgarE( imes ecracs retaw a ni -  ,sisehT DhP .aipoihtE fo noiger dira  

                   eht dna ytisrevinU negninegaW fo draoB cimedacA  eht  fo draoB cimedacA  

                  ht  e  OCSENU - .sdnalrehteN eht ,tfleD ni noitacudE retaW rof etutitsnI EHI  

ticifed fo ycneiciffe esu retaw dna dleiY .9002 .K.nuhaliT dna M .weseneY -  detagirri    

                  .aipoihtE fo noiger dira imes a ni eziam oof fo lanruoj nacirfA    ,erutlucirga ,d  

                   dna noitirtun 3461:)8(9 tnempoleved - 4461  
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secidneppA .7  

 

selbat secidneppA  

aera yduts eht fo atad lacigoloroeteM .1 elbaT xidneppA  

        htnoM    niM   xaM  muH  dniW                         niaR       nuS   

             °C C°     yad/mk     %   mm     sruoh              

         naJ  7.01  9.72  76  371  5.01       3.13                  

       beF  4.11  5.82  76  371  6.01       2.15   

           raM       5.21  0.92  86  371  4.01      8.48  

    lirpA  7.31  5.82  07  371    8.9    6.301  

     yaM  7.21  4.82  96  371  4.01     1.701                  

     enuJ  3.21  5.72  07  371  3.01     8.041                  

      yluJ  9.11  6.42  37  371    9.8    4.412                  

      guA  2.21  7.42  37  371    7.8       3.861                  

      peS  0.21  1.62  17  371    4.9     1.221                 

       tcO  7.11  9.72  86  371  4.01       2.93                  

      voN  7.01  3.82  76  371  8.01      7.61                  

      ceD  9.9  6.72  76  371  7.01      9.31  

8.11 egarevA  4.72  96  371  01 1.    

 hcnarb assawaH ycnega lacigoloroetem lanoitaN :ecruoS  
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aera yduts eht ta lios eht fo scitsiretcarahc noitartlifnI .2 elbaT xidneppA  

    despalE     

)nim(emit  

  

)nim(emit.moC  

 lifnI

)mm(htped  )mm(lifnI.moC  

 

)nim/mm(etar  )rh/mm(etar  

          0          0 0 0 0 0 

         1         1 8 8 8 084  

         1         2 6 41  6 063  

         1         3 3 71  3 081  

         5         8 01  72  2 021  

         5        31  9 63  8.1  801  

         5        81  7 34  4.1  48  

        01          82  01  35  1 06  

        01          83  7 06  7.0  24  

        01          84  9 96  9.0  45  

        02          86  21  18  6.0  63  

        02          88  01  19  5.0  03  

        04         821  91  011  574.0  5.82  

=moC ,noitartlifnI=lifnI :BN evitalumuC  

 xidneppA 3 elbaT .sdohtem desab erutarepmet yb etis latnemirepxe fo oTE .  

htnoM         GH        WT        CB       EMP  

NAJ  

BAF  

RAM  

RPA  

YAM  

NUJ  

LUJ  

UGA  

PES  

TCO  

VON  
 

6.11  

1.31  

83.31  

61.31  

98.21  

93.21  

87.01  

59.01  

69.11  

93.21  

 1.21  
 

48.3  

12.4  

47.4  

69.4  

55.4  

61.4  

91.3  

3.3  

26.3  

51.4  

79.3  
 

64.4  

46.4  

47.4  

69.4  

98.4  

9.4  

96.4  

26.4  

96.4  

26.4  

84.4  
 

16.4  

89.4  

42.5  

11.5  

21.5  

9.4  

92.4  

23.4  

56.4  

29.4  

97.4  
 

B ,etiawnrohT=WT ,sevaergraH=GH :BN =EMP ,elddirC yennalB =C   namep   htietnom  
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4 elbaT xidneppA .sledom noitartlifni htiw atad noitartlifni devresbo fo nosirapmoC .  

muC

italu

 ev

emit  

 

 

 

 

atad devresbO  

L yb detciderP - ledom K  

32001140.01=k  htiw  

         105040494.0=a  

= evitalumuc kta 

 =etar ka t�a−1� 

 notroH yb detciderP

:ledom  

=lumuc )1( tfo
f e

ii
ti

=etar t
fof eiii )(  

nim   evitalumuC

 noitartlifni

)mm(htped  

noitartlifnI  

rh/mm(etar

) 

 evitalumuC

 noitartlifni

)mm(htped  

noitartlifnI  

rh/mm(etar

) 

 evitalumuC

 noitartlifni

)mm(htped  

noitartlifnI  

)rh/mm(etar  

1 8 084  01  6.792  83.7  20.804  

2 41  063  1.41  6.902  86.31  15.743  

3 71  081  3.71  7.071  20.91  56.692  

8 72  021  1.82  9.301  33.63  30.141  

31  63  801  7.53  3.18  79.44  27.57  

81  34  48  9.14  96  79.94  23.84  

82  35  06  1.25  1.55  92.65  99.13  

83  06  24  6.06  2.74  23.16  11.92  

84  96  45  86  24  11.66  16.82  

86  18  63  7.08  2.53  26.57  5.82  

88  19  03  7.19  9.03  21.58  5.82  

821  011  5.82  4.011  6.52  21.401  5.82  

   R2 99.0=  R2 89.0=  R2 89.0=  R2 59.0=  
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egats laitini ta CC rof ecnairaV fo sisylanA .5 elbaT xidneppA  

                           )F>(rP         eulav F          qS naeM           qS muS                 fD  

    8032.0       5214.3             19090.0              8181.0                   2                  per  

     1212.51                  01  )trt(rotcaf.sa        e982.2      201.75             12125.1 - *** 90  

46620.0              5151.1                  02      slaudiseR  

 

egats tnempoleved ta CC rof ecnairaV fo sisylanA .6 elbaT xidneppA  

                             qS naeM          qS muS                  fD        )F>(rP           eulav F  

   775632.0        6055.1             303.701             16.412                   2                 per  

** 220400.0        2300.4             030.772           03.0772                  01 )trt(rotcaf.sa  

   02      slaudiseR                302.96            60.4831  

 

egats dim ta CC rof ecnairaV fo sisylanA  .7 elbaT xidneppA  

                           )F>(rP          eulav F         qS naeM              qS muS                 fD  

  88182.0         9943.1            03.451                  6.803                     2                   per  

* 21020.0          0119.2            47.233                4.7233                    01   )trt(rotcaf.sa  

  03.411                1.6822                     02       slaudiseR  

egats etal ta CC rof ecnairaV fo sisylanA .8 elbaT xidneppA  

                         S naeM             qS muS           fD       eulav F           q      )F>(rP  

   2                   per                 945.55              01.111                      9943.1   88182.0  

  687.911            68.7911              01   )trt(rotcaf.sa                      0119.2 * 21020.0  

   941.14             89.228                02       slaudiseR  

 

 elbaT xidneppA egats laitini ta MB rof ecnairaV fo sisylanA .9  

                           )F>(rP              eulav F             qS naeM            qS muS           fD  

42809.0              7690.0          1215000.0           420100.0             2                    per    2  

** 719800.0              5544.3          5542810.0           554281.0            01    )trt(rotcaf.sa  

                    903500.0           909501.0            02         slaudiseR  

 

 

 



 
 

56  
 

gats tnempoleved ta MB rof ecnairaV fo sisylanA .01 elbaT xidneppA e 

                                    qS naeM              qS muS      fD                 eulav F     )F>(rP  

           97102.0              6304.0         2                       per                  1901.3    . 27660.0  

 6043.13        01       )trt(rotcaf.sa                      60431.3                   5782.84 e555.8 - *** 21  

                      09460.0               1892.1       02            slaudiseR  

 

egats dim ta MB rof ecnairaV fo sisylanA .11 elbaT xidneppA  

                           qS muS            fD              qS naeM                       eulav F     )F>(rP  

    0833.0                 676.0               2                      per                       9511.2     7641.0  

2                2653.3              265.33              01      )trt(rotcaf.sa          2110.1 e277.1 - *** 80  

                      7951.0                591.3              02           slaudiseR  

 

egats etal ta MB rof ecnairaV fo sisylanA .21 elbaT xidneppA  

                            fD              muS  qS                   qS naeM                eulav F     )F>(rP  

        3572.0                2                    per                       56731.0          9763.2     4911.0  

      2938.11               01    )trt(rotcaf.sa                        29381.1       2763.02  e133.2 - *** 80  

    slaudiseR                            31850.0               6261.1               02  

 

dleiy rof ecnairaV fo sisylanA .31 elbaT xidneppA  

                             )F>(rP          eulav F          qS naeM           qS muS             fD  

             per             2                53.11                676.5              4378.0               5778234.0  

 )trt(rotcaf.sa        01               35.933               359.33            5422.5            *** 8438000.0  

      slaudiseR        02                89.921                  994.6    
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elbaT xidneppA  eratceh rep rrib ni robal dna smeti fo stsoc latoT . 41  

 seitivitca/metI  stinU  tsoc fo sepyT  

.1  tsoc robal dna ytivitca dleiF  rriB  dexif  

  gnihguolP  

 noitaraperp deB  

  gnitnalP  

 gniretaW  

   noitavitluc dna gnideeW  

  gnitsevraH  

  gnitropsnarT  

 

 

0052  

0001  

0002  

0006  

0002  

0002  

0002  

buS -  latot   00571  

.2  tsoc stupnI  rriB   

  sdeeS  

 aerU  

  PAD  

 noitalaM  

 0001  

0021  

0021  

021  

buS -  rriB latot   0259  

latot dnarG   02012  
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serugif secidneppA  

 
:1erugiF a        gnitnalp fo emit eht t                     erugiF  ta :2  egats tnempoleved  

      

                                                                               
                           nitsevrah dleiY :4 erugiF  


