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TNEMEGDELWONKCA 	
 

 ruo ni esle enoemos morf kraps a yb deldniker si thgil nwo ruo semit tA  htiW .sevil
 ohw esoht edutitarg peed htiw knaht ot ytinutroppo emerpus eht evah I doG fo ecarg eht
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.”esuac yreve fo esuac eht si eH“ esuaceb syawla mih ot detbedni niamer lliw I .tnemom hcae  

ipsni na evah snoitibma lla dna noitibma na yb detavitom si troffe yrevE  .dniheb noitar
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noitagitsevni ym fo erunet eht tuohguorht tnemegaruocne suounitnoc dna msicitirc evitcurtsnoc  
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 noitaicossa gninethgilne sih ni efil fo snoisnemid eht lla ni eviecrep I taht os etad eud eht nihtiw

.sthgieh retaerg hcaer dna  

me eht rof noitarenev ym sserpxe ot etanutrof ylemertxe leef I  ym fo rebmem tneni
eettimmoc yrosivda   iruahcaP .P.S .rD  ,hgniS reeV .rD dna rosseforP etaicossA/ORS ,
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d msicitirc elbaulav dna tseretni neek ,ecnadiug lacinhcet  dna noitagitsevni fo esruoc eht gniru
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.yduts ym fo  

 ,srotceriD ,snairarbiL ,srosseforP ym lla ot sknaht erecnis ym dnetxe ot hsiw I
 etaudarG tsoP fo egelloC ,naeD ,erutlucirgA fo egelloC ,naeD ,noitatS tnemirepxE ytisrevinU
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 ,ij lapirkmaR .ziv srekrow dleif dna stnatsissa bal eht lla knaht ot ekil osla dluow I
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 eht leef I .degdelwonkca ylud si ytisrevinu eht yb deredner ecnatsissa laicnaniF
o sgnileef ym tcelfer ylurt ot noitcid ym fo noitatimil  elpmis siht nesohc evah I ,ecneH .edutitarg f

 traeh ym dehcuot ohw srehsiw llew lla knaht ot hsiw I .deviecer pleh eht gnigdelwonkca fo yaw
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noitcudortnI … 

 noitcudortni  

 

 dna recudorp tsegral driht eht gnieb aidnI  tsegral dnoces  srezilitref fo remusnoc

noitcudorp denibmoc ni esir suodnemert a dessentiw sah ,dlroW eht ni   negortiN fo  )N(

 srezilitref )P( etahpsohP dna  morf 1591 ni sennot noillim 20.0 - uora ot 25  noillim 83 dn

t nO .sraey tnecer eht ni sennot  sah ti ,edis noitpmusnoc eh ah gk 94.0 morf desaercni -1 

1591 ni - ah gk 041 dnuora ot 25 -1 ( oiranecS rezilitreF naidnI - 4102  rezilitref deednI .)

yalp s saercni yb noitcudorp larutlucirga gnicnahne ni elor laicurc a  sdleiy porc eht gni

iylppus yb ylbaredisnoc stneirtun fo sesod deriuqer gn  .  si erutlucirga fo noitacifisnetnI

 ,revewoH .5202 yb noillib 93.1 fo noitalupop detcepxe eht deef ot yrassecen tbuod on

ca eb nac stegrat dleiy rehtehw taht llits sdnats noitseuq eht  yllacimonoce htiw deveih

 ,lios eht gnitullop dna gnidarged tuohtiw metsys elbaniatsus yllatnemnorivne ,elbaiv

 .tnemnorivne dna retaw ,ria  

 lios gniredisnoc tuohtiw remraf eht yb tneirtun yna fo srezilitref gniylppA

tnemeriuqer tneirtun dna sutats ytilitref  ( ylesrevda porc dna lios tceffa ,porc eht fo  yaR

,.la te  )0002  sesuac rojam era esu rezilitref decnalabmi htiw gnola gnipporc evisnetnI .

.S dna K ,P ,N ekil stneirtunorcam fo noitelped fo   6102 ,irawiT dna alkuhS  detroper

ro eht ni ycneicifed tneirtunorcim  B dna % 0.6 nM ,%5.4 uC ,%6.21 eF ,%04 nZ :red

.aidnI fo slios eht ni %8.22  

 ecnatropmi gniniag si gnitset lios ,smelborp denoitnem evoba eht gniredisnoC

 erutuf dna tnerruc eht nI .erutlucirga noisicerp fo ssenerawa gnisaercni eht htiw

nitset lios ,oiranecs  ot detimil tsuj ton elor citsiloh a evah ot gnivorp eb lliw dna si g

 lios niatsus ot erusaem a tub tset lios no desab porc a rof noitadnemmocer rezilitref

ehT .ytilauq  gnitset lioS fo esoprup   rezilitref tsuj morf degnahc eb ot sah

et lioS ot noitadnemmocer  rof tnemeganam ecruoser dna tnemssessa ytilauq lios rof ts

sesu lios elbairav dna smetsys noitcudorp .  erehw erutlucirgA fo noitautis gnignahc nI

 wen fo tnempoleved ,secitcarp tnemeganam ,etamilc ,metsys gnipporc fo noitacifisnetni

reht ,emirp era seiteirav  dohtem tset lios elbatius etaulave & poleved ot deen si e

 tneirtun itlum gnivah gnimusnoc emit ssel ,etarucca erom era hcihw esoht ylralucitrap

.seitilibapac noitcartxe   

 retpahC 1 
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lios eht fo mia yramirp ehT -  ot gnidael sremraf evres ot si margorp gnitset

 dna retteb  tnemeganam lios retteb dna srezilitref fo esu cimonoce dna laiciduj erom

 eht gnizimitpo rof loot cisab a si tI .noitcudorp larutlucirga gnivorpmi rof secitcarp

 porc tset lios htiw gnola seulav tset lioS .slaog noitcudorp porc eht hcaer ot stupni

d esnopser  tnemeganam dna atad yevrus lios ,noitamrofni metsys gnipporc ,ata

 a fo sdeen rezilitref gnidnemmocer rof ediug elbaulav a sa desu eb nac ,snoitidnoc

 detarebilac yllacol a evah ot yrassecen si ti ,eroferehT .noitautis nevig a rednu porc

opser porc tset lios  yrosivda gnitset lios fo gnikrow tneiciffe eht rof hcraeser esn

 no )PRCIA( tcejorP hcraeseR detanidrooC aidnI llA na ,esoprup siht roF .ecivres

 fo licnuoC naidnI eht yb detrats saw snoitalerroC esnopseR porC tseT lioS

 .7691 ni )RACI( hcraeseR larutlucirgA  desab tset lioS fo noitpmussa cisab ehT

 na htiw decneulfni eb yltcerid lliw dleiy porc eht taht si noitadnemmocer rezilitref

 lios fo sesahp eerht era erehT .lios eht ni tneirtun elbaliava ni esaerced ro esaercni

d ylno si ereht ,esahp tsrif eht nI .gnitset  ycneicifed tneirtun fo noitacidni ro esongai

 tneirtun cificeps fo level lacitirc ,egats dnoces eht nI .sisab aera na no ycneiciffus ro

 driht ehT .esahp tsrif eht fo eerged eht ni tnemevorpmi na si siht dna desserdda si

ht ni tpecnoc dleiy detegrat si esahp  sihT .ygolodohtem gnitset lios fo tnempoleved e

 dleiy ot gnidrocca tnemeriuqer rezilitref eht fo aedi evitatitnauq no desab si tpecnoc

 elbaliava lios eht morf noitubirtnoc tnecrep ,porc eht fo tnemeriuqer lanoitirtun dna

ef deilppa eht fo taht dna tneirtun ( rezilitr  yhtroomamaR ,.la te  7691  sihT .)

 ni slairt noitartsnomed fo sderdnuh hguorht noitadilav morf detluser sah hcaorppa

 sdleif sremraf 1102( mahtuyaleV dna yhtroomamaR  .)  

 lioS“ fo tpecnoc eht ,nrecnoc niam si erutlucirga noisicerp nehw yltneserP

b tset  sehcaorppa denrecnoc hcum eht sezinomrah ”noitadnemmocer rezilitref desa

fo ecnalab laer eht gnirusne ”porc eht gnizilitreF“ ro ”lios eht gnizilitreF“ ,yleman  

 elbaliava lios eht htiw gnola sevlesmeht gnoma stneirtun rezilitref deilppa eht

t lioS .stneirtun  tneiciffe ni stluser ylno ton snoitadnemmocer rezilitref desab tse

 esnopser rehgih niatta ot spleh sihT .ytilitref lios sniatniam osla tub esu rezilitref

 eht ot noitroporp ni deilppa era stneirtun eht sa oitar tsoc : tifeneb dna oitar

eps eht fo ycneicifed  ni ecnalabmi stneirtun eht fo noitcerroc eht dna tneirtun cific

 noitazilitref decnalab fo stceffe citsigrenys eht eveihca ot spleh lios  dna oaR(

)0002 ,avatsavirS . 
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 roF .porc eht fo deen eht gniredisnoc deniatniam era slevel ytilitref lioS

rp eht gniniatsus erp si ti ,metsys noitcudo -  porc a fo dnamed tneirtun eht taht etisiuqer

 yltcefrep eb dluohs lios eht morf detcartxe tnuoma eht dna dleiy tegrat a ecudorp ot

,siht roF .dehctam  erp a si gnitset lioS -  ni ecnalabmi tneirtun eht ezingocer ot etisiuqer

slios eht   ,pag eht egdirb ot redro ni stneirtun fo stnuoma deriuqer eht ylppa ot sa os

 ,eroferehT .htlaeh lios eht niatniam dna sdleiy rehgih rof noitirtun porc eht ezimitpo

 lios laitini fo sisab eht no edam eb dluohs sporc tnereffid rof snoitadnemmocer rezilitref

 hcuS .slevel ytilitref hgih dna muidem ,wol otni ti gnizirogetac yb sutats ytilitref

 era erehT .dleif ot dleif morf ytilitref lios ni noitairav egral rof eurt dloh snoitaredisnoc

 desab eno eht meht gnoma dna snoitadnemmocer rezilitref fo sdohtem tnereffid  no

 rezilitref desab tset lios eht htob sredisnoc dohtem siht esuaceb euqinu si dleiy gnitegrat

 gnieb era secitcarp cimonorga doog fi teg nac remraf a dleiy fo level eht dna esod

ler a hsilbatse ot smia noitarbilac tset lios sihT .porc eht esiar ot dewollof  pihsnoita

 eht dna gnitset yrotarobal eht ni denimreted sa stneirtun lios fo slevel eht neewteb

 fo noitazilitref decnalab gnittimrep dleif eht ni devresbo srezilitref ot porc fo esnopser

pa ni spleh noitarbilac tset lios dehsilbatse llew a ,eroferehT .sporc  ni srezilitref gniylp

 elbissop mumixam rof ycneiciffe esu tneirtun hgih gniniatbo dna stnuoma suoiciduj

oce na ni dleiy -  .metsys  ot tnatropmi si srezilitref deilppa morf ekatpu tneirtuN ,oslA

eganam ,seiceps porc htiw seirav ti sa redisnoc os ,secitcarp tnem seitreporp li  ,

 .secruos tneirtun htiw yltnatropmi tsom dna snoitidnoc latnemnorivne  

 llew si ytivitcudorp porc gnisaercni rof noitazilitref decnalab fo ecnatropmi ehT

refer noitazilitref decnalaB .stsitneics larutlucirga eht dna srekam ycilop yb dootsrednu  s

 ecnO .secruos cinagroni ro cinagro tnereffid morf stneirtun lla fo esu detargetni eht ot

 porc mumitpo fo yterus sevig ti ,dessessa si sporc fo stnemeriuqer tneirtun eht

 tneiciffe yb htlaeh lios fo ecnanetniam ,ecudorp eht fo ytilauq devorpmi ,noitcudorp

 .sremraf eht htiw elbaliava secruos tneirtun fo esu evitceffe dna  

 syam aeZ  ,aidnI nI .dlrow eht fo sporc laerec tnatropmi tsom eht fo eno ,)eziam(

 fo aera na gnirevoc taehw dna ecir retfa porc tnatropmi tsom driht a sa gnigreme si ti

unna eht htiw ahM 4.9  si ti taht tcaf eht ni seil ecnatropmi stI .TM 32 fo noitcudorp la

 hcrats nroc rof desu ylediw osla tub deef lamina & doof namuh rof desu ylno ton

 lairetam war tnatropmi na emoceb sah tI .cte nroc ybab , noitcudorp lio nroc ,yrtsudni

op ,gnissecorp doof ni  wen fo noitcudortni ehT .yrtsudni lonahte dna taem ,yriad ,yrtlu
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 htiw stsep & sesaesid nosaes ffo ,noitidnoc retniw wol evivrus nac taht sdees dirbyh

 eziaM .sremraf llams rof neve evitanretla elbatiforp a eziam edam sah ytivitcudorp hgih

uohguorht nworg si  htiw porc nosaes firahk a yltnanimoderp si tI .aidnI ni raey eht t

06 sah eziaM .nosaes eht ni noitavitluc rednu aera eht fo %58 -  ,tnetnoc hcrats %56

 eht nopu gnidnepeD .seitidommoc rehto eht yb detutitsbus ylisae eb ton nac ecneh

iatnoc yam eziam , yteirav  dna C nimativ ,dica cilof ,B nimativ fo ytitnauq tnereffid n

 ,muisengam ,surohpsohp ni hcir osla si eziaM .) A nimativ ot rosrucerp ( A nimativorp

 si tI .muiclac dna muissatop fo tnuoma llams sah dna ,muineles dna nori ,reppoc ,cniz

naidnI eht yb detamitse   %09 etutitsnoc dluow sdirbyh taht hcraeser eziam fo etutitsnI

 cinagroni fo setar noitacilppa desaercni taht detroper saw tI .0502 yb aera latot eht fo

 ynam rof noitpo lacitcarp a ton si ti tub ytivitcudorp dna dleiy eziam evorpmi srezilitref

ram dna llams .rezilitref cinagroni droffa tonnac yeht sa ,sremraf eziam lanig  ,aidnI nI

 enuJ .e.i firahK gnirud yllanoitidart nworg si eziam –  erutarepmet hgih htiw rebotcO

53> .e.i .C˚   suodnemert gnivah sporc niarg detavitluc tnatropmi eht fo eno si eziaM

eiy hgih dna gniworg kciuq a si tI .snoitidnoc detagirri rednu laitnetop dleiy  .porc gnidl

 rep rettam yrd rehgih gnicudorp sa raf sa sporc dleif tneiciffe tsom eht fo eno osla si tI

.denrecnoc si retaw fo ytitnauq tinu   ylegral si eziam fo laitnetop noitcudorp ehT

 .e.i porc evitsuahxe na si eziaM .tnemeganam tneirtun sti no tnedneped  fo redeef yvaeh

C a gnieb dna stneirtun 4  otni ygrene ralos gnitrevnoc yltneiciffe fo elbapac si ti ,tnalp

 dellac si ti ,oS laitnetop dleiy citeneg hgih sah eziaM .rettam yrd fo noitcudorp

 .”slaereC fo neeuQ“ dna ”porc elcariM“  

ah aidnI ni noitulover neerG  rezilitref ni esaercni dlofinam dessentiw s

 dellepmoc sah srezilitref lacimehc eht ni ekih tneserp eht ,siht htiw gnolA .noitpmusnoc

 noitcuder ecneh dna sporc fo noitirtun eht ni ecnalabmi ot dael dna sremraf naidnI eht

o deen eht si ti ,oS .sdleiy porc ni  niatsus ot redro ni esu tneirtun ezimitpo ot ruoh na f

 aidnI fo slios ehT .tnemnorivne dna htlaeh lios gnisimorpmoc tuohtiw noitcudorp porc

 ereht dna rettam cinagro fo detelped won era  decnalab rof deen tnegru na si  rezilitref

 esu .)2102 ,.nonA(  

a scinagrO  .sutats tneirtun wol rieht ot eud dnamed porc eht teem t’nac enol

 cinagro fo esu tniojnoc ,sisab elbaniatsus a no ytivitcudorp lios niatniam ot ,eroferehT

 dna seudiser porc fo esu ehT .detpoda eb ot deen tneirtun fo secruos cinagroni dna

gnol a ni scinagro   sediseb seborcim laicifeneb dna sumuh lios pu dliub ot pleh nur
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 laitnesse edivorp srezilitref lacimehc ,saerehW .seitreporp lacisyhp lios ni tnemevorpmi

 scinagro fo noitanibmoc decnalab ,suhT .seititnauq etauqeda ni yltnatsni tneirtun tnalp

f lacimehc dna  gniylppA .ytivitcudorp porc dna ytilitref lios niatniam ot pleh srezilitre

 seilppus MYF desopmoced lleW .ecitcarp dlo ega na si porc eht ot erunam draymraF

 .seitreporp lacisyhp lios eht gnivorpmi lairetam gnidnib a sa stca dna stneirtun tnalp

fe laicifeneB  fo laitnetop eht tub are s’niwraD morf nwonk llew era smrowhtrae fo stcef

 laicifeneb troppus ot dna htworg tnalp eht rof stneirtun ylppus ot tsopmocimrev

 fo noitacilppa tniojnoC ,revoeroM .dezingocer neeb yltnecer sah smsinagroorcim

a srezilitref cinagroni  eb esiwrehto dluoc hcihw stneirtun sevresnoc serunam cinagro dn

 noisseccus ni porc eht ot deilppus eb yam stneirtun devresnoc ehT .tsol 8991 egdeH(  .)  

 eht tA .sedaced tsal gnirud noitacilppa srezilitref etanimircsidni edam sah aidnI

nam era ereht emit emas  era sporc ynam fo dleiy eht erehw yrtnuoc eht fo strap y

 ton si noitacilppa rezilitref eht fo tinu rep tuptuo ehT .gninilced neve ro gnitangats

 mees ton seod etar htworg erutlucirga eht ,yltneuqesnoC .syad eseht gninoitnem htrow

tworg eht htiw ecap peek ot  dna decnalabmi eht ,siht ot noitidda nI .noitalupop ni h

 gnipporc evisnetni ni oot taht dna srezilitref cinagroni fo noitacilppa etauqedani

 dna ytirucesni doof ,ytivitcudorp ni noitangats dniheb nosaer niam eht si smetsys

staerht latnemnorivne  . lborp esehT  stsitneics eht fo tnorf ni segnellahc eht era sme

 sremraf eht yb srezilitref eht fo esu ehT .adnega hcraeser wen a rof dnamed hcihw

 lacol yb dediced yldrah si dna ydisbus ,ecirp ,ytilibaliava eht no sdneped yltsom

snoitadnemmocer  . noitpmusnoc eht yltneserP   1:9.2:01 si KPN stneirtun rojam fo oitar

 gnigreme fo esuac emirp si ecnalabmi sihT .slaerec rof 1:2:4 fo oitar lamitpo tsniaga sa

itlum -  laer a emoceb sah tnemeganam level mraf rieht dna seicneicifed tneirtun

d tneirtun gnigreme esehT .tneserp ta egnellahc  eht ekam dluow detcelgen fi seicneicife

 .ytilibaniatsus sa llew sa ytivitcudorp eht gninilced yb esrow neve noitautis  

 dloh ton yam snoitadnemmocer rezilitref dlo sraey 04 eht taht tcaf eht si sihT

nilced elbaicerppa si ereht sa txetnoc tneserp eht ni eurt  eht fo sutats tneirtun eht ni e

 tneiciffus erew hcihw stneirtun ehT .yrtnuoc eht ssorca noitavitluc evisnetni ot eud lios

.tneicifed won era ,reilrae  

 dna secitcarp fo egakcap dlo raey gnitadilaver fo deen tnemehev si erehT

w dnA .snoitadnemmocer rezilitref  rof sehcaorppa lareves taht hguone etanutrof era e

 evoba evloser ot tset lios no desab depoleved neeb evah snoitadnemmocer rezilitref
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 tinu rep dleiy mumixam teg ot dna noitacilppa rezilitref ot detaler smelborp denoitnem

.esu rezilitref fo  f eseht ,revewoH snoitadnemmocer rezilitre   hcum evig ton seod

 eht fo strap tnereffid ni dewollof gnieb smetsys gnipporc eht nehw stluser elbaicerppa

deredisnoc era slios tnereffid rednu yrtnuoc  .  

 ,eseht emocrevo ot redro nI  esnopser porc tset lios  eht fo eno si )RCTS(

rppa  gnitset lios fo stroper eht no desab dedda era srezilitref fo tnuoma eht erehw sehcao

.dleiy detegrat eveihca ot porc eht fo esnopser dna   

sevitcejbO  

 rof hcaorppa RCTS“ noitagitsevni tneserp eht stniop evoba lla ot gniwO

neirtun tnalp detargetni gnizimitpo  dirbyh fo dleiy dna htworg retteb niatbo ot ylppus t

( eziam  ).L syam aeZ si   :sevitcejbo cificeps gniwollof htiw tuo deirrac  

1.  dleiy dna htworg no MYF dna K ,P ,N fo esnopser eht yduts oT dirbyH fo  

.eziam  

2. sdleiy detegrat rof sesod rezilitref eht enimreted oT   fo  dirbyH .eziam  

3. denibmoc etaulave oT   esu tneirtun decnahne rof MYF dna srezilitref fo esu

.ycneiciffe  

4. ohtem tnereffid etaulave oT  dna P elbaliava fo noitamitse fo sd .lios ni K  

5.  rezilitref rof sporc gnideeccus rof seulav tset lios eht tciderp oT

.selpmas lios fo sisylana tsevrah tsop fo sisab eht no noitadnemmocer  
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erutaretil fo weiver   

 
 tnemtsujda rezilitref etareneg ot etatilicaf seiduts esnopser porc tset lioS

 tset lios fo sisab eht no snoitadnemmocer srezilitref rof selbat etarbilac dna snoitauqe

lppa ot redro nI .sporc fo dleiy detegrat eht gniniatta rof seulav y  decnalab ni srezilitref

stnemeriuqer porc ot gnidrocca snoitroporp ,  lios eht noitaredisnoc rednu gnikat

a ,porc fo sdleiy detegrat rof stneirtun elbaliava   serudecorp cifitneics fo tes xelpmoc

t ssessa ot deriuqer era sdohtem lacitylana etarucca gnivlovni  sutats tneirtun elbaliava eh

 tnalP .slevel ytilitref lios ni egnahc eht htiw seirav stneirtun tnalp fo ekatpu sa lios fo

 noitanibmoc ni ro enola deilppa muissatop dna surohpsohp ,negortin .ziv stneirtun

siv dleiy porc eht tceffa -a- ht yb ekatpu tneirtun siv .porc e   

 elbaliava eht fo sweiver eht tcelloc ot edam neeb sah tpmetta na ,retpahc siht nI

 dna surohpsohp ,negortin elbatcartxe gninimreted fo sdohtem tnereffid no erutaretil

oitarbilac dna ekatpu tneirtun ,ytivitcudorp porc ,htworg porc ,lios ni muissatop  lios fo n

.MYF dna rezilitref deilppa ot esnopser porc htiw atad tset  

 1.2  hcaorppA RCTS   porc htiw seulav tset lios gnitarbilac fo
noitacilppa erunam dray mraf dna rezilitref ot esnopser  

 eulav tset lios detarbilac A setacidni ylraelc  neicifed fo eerged eht  eht fo yc

ralucitrap   taht tneirtun fo tnuoma dna tneirtun  eb tsum  eht tcerroc ot rezilitref sa deilppa

 .ycneicifed  A c tset lios dnuoS yduts noitalerroc esnopser por   taht eno si pleh s  ni

noitadnemmocer rezilitref gnikam s orc retteb rof  seiduts hcuS .dleiy p evah  eb ot   ,porc

 cificeps etamilc dna lios .)1791 ,mahtuyaleV dna yhtroomamaR(  a oslA   decnalab

tref lios fo epyt sredisnoc noitazili e eudiser ,stupni ,nrettap gnipporc ro porc ,  ,stceff

sutats tneirtun lios elbaliava u rezilitref fo scimonoce ,stegrat dleiy , emit dna es   fo

noitacilppa  rezilitref rof seulav tset lios fo noitarbilac rof sehcaorppa suoiraV .

era noitadnemmocer  :woleb denoitnem   

1.1.2   hcaorppa dleiy detegraT  

 eht no desab sdleiy detegrat derised rof snoitpircserp rezilitref fo tpecnoC

tun elbaliava rof tup tsrif saw sutats tneir -  yb draw )0691( gourT  .  yhtroomamaR .la te  

)7691(   fo elpicnirp eht rof noitacifirev latnemirepxe dna sisab laciteroeht dehsilbatse

 fo sdohtem suoirav eht gnomA .sporc dleif fo dleiy detegrat eht rof noitacilppa rezilitref

 retpahC 2 
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tref nitegrat dleiy no desab eno eht , noitadnemmocer rezili  taht esnes eht ni euqinu si g

siht  dleiy fo level eht osla tub esod rezilitref desab tset lios setacidni ylno ton dohtem  

taht   ni dewollof era secitcarp cimonorga doog fi eveihca ot epoh nac remraf eht  gnisiar

 noitadnemmocer rezilitref gnitalumrof rof deriuqer atad cisab laitnesse ehT .porc eht

:era dleiy detegrat rof  

i. noitcudorp )dleiy cimonoce( niarg fo latniuq rep )RN( tnemeriuqer tneirtuN  

ii . )sC( lios morf tneirtun fo noitubirtnoc tnecreP  

iii . birtnoc tnecreP  esu rezilitref ro rezilitref detegrat morf tneirtun fo noitu

C( noitroporp ycneiciffe F) 

nehw ylreporp snoitcnuf noitauqe dleiy ro rezilitref detegraT  

i. orga ralucitrap fo slios ralimis rof desU - .noiger oce  

ii . 57 deecxe ton dluohs tegrat mumixaM - t fo tnec rep 08  dleiy tsehgih eh

.aera eht ni porc eht fo deveihca  

iii .  lareneg sa emas eb dluohs semugel rof noitadnemmocer negortin rezilitreF

.aera fo porc eht fo esod  

vi .  tset lios fo egnar latnemirepxe nihtiw edam eb tsum noitauqe tnemtsujdA

.seulav  

v. norga dednemmocer dna dooG .dewollof eb ot secitcarp cimo  

iv . lios ni gnitimil ton era stneirtunorcim dna yradnoceS  

iiv .  dleiy detegrat no desab noitacilppa rezilitref fo tifeneb laer eht gniniatbo roF

.elbissop sa yltneuqerf sa enod eb ot deen gnitset lios ,hcaorppa  
 

 2.1.2  irtuN detargetnI tpecnoc )MNI( tnemeganaM tne  

 ,htlaeh lios stceffa ylesrevda srezilitref lacimehc fo esu etanimircsidnI

 a si tI .sdrazah latnemnorivne gnisuac dna noitcudorp larutlucirga fo ytilibaniatsus

o esu evitcnujnoc eht sedulcni hcihw metsys larutlucirga elbaniatsus  rezilitref lacimehc f

 porc ,serunam lamina ,stsopmocimrev ,srezilitrefoib ,rettam cinagro lios htiw gnola

 tuohtiw cte setsaw yrtsudni doof dna egduls egawes ,serunam neerg ,seudiser

argetni elbaniatsus fo selpicnirp cisab eviF .htlaeh lios fo noitaroireted  tneirtun det

 sa debircsed eb yam metsys tnemeganam )6991 ,uleeM(  
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(i) .lios eht ot denruter eb tsum devomer tneirtuN  

( ii ) .decnahne dna deniatniam eb dluohs slevel nobrac cinagrO  

( iii ) .dedargpu dna deniatniam eb dluohs snoitidnoc lacisyhp lioS  

( vi )  sserts citoiba fo pu dliuB .laminim eb dluohs  

(v)  .dellortnoc eb tsum noisore lios ot eud dnal fo noitadargeD  
 

2.2  dleiy dna htworg no MYF dna K ,P ,N fo esnopseR  

1.2.2    dleiy niarG  

 ni tnemercni evisseccus htiw eziam fo dleiy niarg eht ni esaercni tnacifingis A

ef K dna P,N fo slevel eht fo )FDR %05( esod dednemmocer %05 morf srezilitr  

 yb detroper saw tnec rep 051 ot ah/KPN gk 2.33:8.52:001  hgniS la te 1991 ni . . 

 yb detcudnoc tnemirepxe na nI  amrahS .la te  0002 ni ,  eziam fo dleiy niarg eht

ot dednopser sah   gk 021 ot pu N fo level rehgih ah -1  .  

P gk 06 dna N gk 021 fo noitacilppa no eziam fo dleiy niarg rehgih %88 2O5  ah/

 yb detroper saw noitacilppa on revo 0002 ni riaN   .eziam no yduts fo sraey owt ni

.devresbo saw esnopser muissatop on tey ,K elbaliava ni wol saw lios eht hguohT  

 rarB la te ni .  1002   gk 001 otpu dleiy niarg fo smret ni esnopser eziam detroper

 saw dleiy niarg eht ni esaercni tnacifingis rehtruf oN .ylno K ah/gk 3.14 dna N

 .muissatop gk 6.28 dna negortin gk051 htiw devresbo  

vel rehgih htiw eziam fo dleiy niarg rehgih tnacifingis A  gk 05 ,N gk 012 fo le

P2O5  gk 051 dna K2  O  yb devresbo saw ah/ .1002 ni rakraS dna hgniS   

 stluser evoba eht gnitroppuS 3002 ni hgniS dna ramuK   a dedrocer osla

 surohpsohp dna negortin fo level desaercni ot niarg eziam fo esnopser dleiy tnacifingis

a 001 otpu ah gk 08 dn -1  .  

3002 ni dasarP dna amreV   eziam taht laever hcihw tnemirepxe na detcudnoc

P gk 06 ,N gk 021 deriuqer 2O5 K gk 04 dna 2 .ylbaredisnoc dleiy eht ecnahne ot ah/O   

5002 ni hgniS dna ayilatuS   eziam eht taht devresbo eziam no tnemirepxe sih ni

ih saw fo esod hgih ot evisnopser ylhg   .K dna P N ah/gk 06:09:08l  
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 eht htiw nroc teews fo sboc neerg fo dleiy eht ni esaercni tnacifingis A

 yb devresbo saw ah/KPN gk 05:2.62:021 fo noitacilppa  ni artapahaM dna oohaS

 .5002  

eziam no detcudnoc tnemirepxe dleif a nI  - metsys gnipporc nosras ihbog  ,

 ramuK .la te  5002 ni   fo level desaercni ot eziam fo esnopser tnacifingis a detroper

.tnecrep 051 ot K P N ah /gk 04 :06 :021 fo esod dednemmocer  

 saw ah/gk 5.14:2.62:021 .e.i eziam eht rof rezilitref fo esod dednemmocer ehT

 yb evitcudorp tsom detroper  ikraK la te .5002 ni .   

 tawalhA la te 5002 ni .   fo dleiy niarg eht ni esaercni tnacifingis a detroper

P ,N 04:06:021 htiw eziam 2O5 K , 2  dna lortnoc eht revo ah/ nZ gk 5 htiw gnola O

.stnemtaert srezilitrefoib  

 hgniS te  la 5002 ni .  oc  eht eht fo slios laivulla eht ni tnemirepxe na detcudn

odnI -  stegrat dleiy cificeps rof tnemeriuqer rezilitref eht etamitse ot snialp citegnaG

 P,N fo tnemeriuqer eht ,dleiy niarg fo ennot eno rof taht dedulcnoc eh dna eziam fo

.4 ,6.62 saw K dna k 3.52 dna 5  yehT .ylevitcepser ,g  tnacifingis a detroper osla

 dleiy rehgih .e.i  ah t 3.3 -1 ah KPN gk 56:56:002 fo noitacilppa eht htiw niarg fo -1  .  

 amreV  .la te 5002 ni   desab tset lios eht etadilav ot tnemirepxe na detcudnoc

egrat rof snoitauqe noitpircserp rezilitref  etarepmet tew ni porc eziam fo dleiy det

 snoitadnemmocer rezilitref eht taht delaever stluser ehT .hsedarP lahcamiH fo enoz

.evitceffe dna esicerp erom erew tpecnoc dleiy detegrat no desab   niarg rehgih ehT

t 2.5( eziam fo dleiy   ah -1 eht htiw dedrocer saw )  fo sesod rehgih fo noitacilppa  

 KPN .e.i  KPN gk 58:201:261  ah -1 t 2.3 htiw nosirapmoc ni   ah -  1  level etats

itadnemmocer  KPN gk 04:06:021( KPN fo no  ah -1 .)  

 yb detroper saw eziam fo dleiy rehgih yltnacifingis A  nollihD .la te  6002 ni   ni

t no tnemirepxe rieht  htiw derapmoc nehw dleiy niarg ehT .eziam fo dleiy tegra

 rehgih yltnacifingis saw ecitcarp s’remraf ,noitadnemmocer lareneg e.i   0.64 ot 6.72(

q  ah -1)  ah q 54 fo dleiy detegrat eht rof -1.  

 o slevel rewol htiw eziam fo dleiy eht ni noitcuder tnacifingis A  .e.i srezilitref f

 yb detroper saw K P N ah/gk 02 :06 :04 .6002 ni lawmaJ   
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 amreV la te 6002 ni .  eziam no tnemirepxe dleif eht ni -  metsys gnipporc taehw

 / gk 51 :03 :09 fo )FDR( esod dednemmocer eht esiver ot deen a si ereht taht detseggus

r eht dna K P N ah  .FDR fo tnec rep 051 eb dluohs esod dednemmoce  

 ,eziam fo tnemeriuqer rezilitref no tnemirepxe eht nI  ni yrahduohC dna hgniS

8002   fo noitacilppa eht htiw dleiy niarg eziam fo esnopser rehgih yltnacifingis detroper

vel wol eht revo ah / P gk 06 dna N gk 021  .srezilitref sle  

A rehton   larutlucirgA fo ytisrevinU ,SRAZ ta detcudnoc saw tnemirepxe dleif

 tneirtun fo setar lamitpo fo tceffe eht yduts ot akatanraK ,urulagneB ,KVKG ,secneicS

eht esaercni ot noitcudorp tnalpgge ni hcaorppa tnereffid hguorht srezilitref   esu tneirtun

ah t 18.73( dleiy tiurf rehgih yltnacifingis eht taht delaever stluser ehT .ycneiciffe -  )1

ah t 53( esnopser porc tset lios ni deciton saw -  ot derapmoc hcaorppa SNPI htiw )1

ah t 89.53( tnemtaert cinagroni - .tegrat emas htiw )1 ( ajaravasaB  la te  . )9102  

a ,oslA  lalrahawaJ fo mraf hcraeser ecneics lios ta detcudnoc saw tnemirepxe n

RCTS fo tceffe eht yduts ot ,ruplabaJ ,ayalaydiV awhsiV ihsirK urheN -  erunam desab

 lacimehc ni segnahc dna ,ecir fo dleiy dna htworg no noitacilppa srezilitref dna

treporp 6102 fo nosaes firahk gnirud tuo deirrac saw tnemirepxE .lios fo sei .  tluser ehT

 ot eud detceffa yltnacifingis saw dleiy niarg dna sretemarap htworg ecir taht delaever

 dedrocer dna noitacilppa erunam dna srezilitref  eht  5275( 6T tnemtaert ni dleiy tsehgih

k ah g -  ot roirepus yltnacifingis saw hcihw )1  eht lortnoc  ( .  yrahduahC  .la te )9102  

 2.2.2   dleiY revotS  

6991 ni amrahS dna yeD   desaercni tnacifingis eht detroper tnemirepxe sih ni

 dleiy revots  eziam fo fo noitacilppa no   .ah/N gk 04  

 ,oslA  ahJ la te  7991 , er ah q 05 fo dleiy tegrat eht taht detrop -  1  eht htiw

noitacilppa  ah t 5( MYF dna rezilitref fo -1  fo dleiy dees rehgih yltnacifingis dedrocer )

ah t 8.4( eziam -1  .)  

 rarB la te 1002 ni .   noitacilppa no revots fo dleiy rehgih yltnacifingis dedrocer

vo ah/N gk 051 .ah/N gk 001re  

 ,revewoH  appajnaN .la te  1002 ni   ni tnemevorpmi tnacifingis on devresbo

 .ah/gk 051 otpu slevel negortin eht gnisaercni yb dleiy revots  
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 1002 ni rakraS dna hgniS eziam no tnemirepxe sih ni ,  no taht detroper

P gk 09 ,N gk 012 fo noitacilppa 2O5 K gk 051 dna 2 ah /O   saw deniatbo dleiy revots

 .mumixam  

 eht ni tnemercni evisseccus no revots eziam fo dleiy eht ni esaercni tnetsisnoc A

 yb devresbo saw ah/gk 051 otpu slevel negortin .3002 ni hgniS dna ramuK  

  ,oslA  hsakarpayaJ la te  .  5002 ih eht detroper  74.76( eziam fo dleiy niarg tsehg

ahq -1) htiw  ah t 2 @ tsopmocimrev fo noitacilppa eht -  1 ah q 53.25( lortnoc ot derapmoc -1 .)  

 saw lortnoc revo dleiy revots ni esaercni %5.58 ,ah/ N gk 021 fo noitacilppa nO

 yb detroper  ikraK .la te  5002 ni . 

ziam fo dleiy ehT  dednemmocer %521 htiw rehgih yltnacifingis saw revots e

 esod dednemmocer %001 revo surohpsohp gk 04 dna negortiN gk 09 fo esod  hgniS

6002 ni hgniS dna .  

 dnivrA .la te  6002 ni   eht wonk ot redro ni eziam no tnemirepxe na detcudnoc

eirtun detargetni fo tceffe  maol yalc ydnas ni eziam fo dleiy eht no )SNPI( ylppus tn

 g( rettam yrd dna )IAL( xedni aera fael ,thgieh tnalp mumixam ehT .rupiadU fo slios

tnalp -1  .KPN dednemmocer tnec rep 051 htiw tnemtaert eht ni detamitse saw tsevrah ta )

ifingis a dewohs stluser ehT gih yltnac  ah q 51.43( niarg fo dleiy reh -1  revots dna )

 ah q 56.74( -1  gnola KPN tnec rep 001 htiw rap ta erew stluser eht hguoht ,)  MYF htiw

 ah t 01 fo etar eht ta -1  .  

 hsakarpayaJ .la te  6002 ni   KPN fo slevel rehgih gniylppa no taht detroper

( srezilitref  eht desaercni sah )sesod dednemmocer fo KPN % 521 dna 051 ,571 ,002

 rep 001 revo ylevitcepser ,tnec rep 11 dna 22 ,62 ,03 fo enut eht ot eziam fo dleiy niarg

 dednemmocer eht fo KPN tnec rep 002 fo noitacilppa oslA .KPN dednemmocer tnec

gis ni detluser esod  dleiy revots rehgih yltnacifin .e.i   t 13.01  ah -  1  rep 001 revo  tnec

 ah t 01.9( KPN dednemmocer -1 .)   

 nurA la te 7002 ni .   eH .eziam no tnemirepxe sih ni srotcaf tnereffid devresbo

g fo rebmun ,dleiy rettam yrd ,)IAL(xedni aera fael tsehgih eht taht devresbo  rep sniar

ig boc ,)mc( htgnel boc ,boc  ah t( dleiy boc hserf ,)mc( htr -1  tnemtaert ni detroper saw )

 taht tnemtaert eht revo KDR %521 + PDR %001 + NDR %001 deviecer hcihw

%57 + PDR %57 + NDR %05 deviecer  .KDR  
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d no tuB  ah N gk 081 fo etar eht gnilbuo -1 k 04 ,  ah P g -1 K gk 57 dna ,   ah -  1

ezilitref r  noitarud gnillif niarg ,)%8.0( etar gnillif niarg ni tnemecnahne laminim ylno ,

 yb devresbo saw lortnoc revo )%4.0( dleiy niarg dna )%3.1( emulov niarg ,)%6.1( uiL  ,

.K  .la te  1102 ni  .nroc remmus ni  

 era stluser evobA  yb detroppus osla  rathkuM la te .1102 ni .   na detcudnoc eH

 na dewohs yltnacifingis evah setar rezilitref lla taht dedrocer dna eziam no tnemirepxe

 dna rae rep thgiew niarg ,rae rep rebmun niarg ,thgiew tset ,thgieh tnalp eht ni esaercni

g  htob fo dleiy niar  sdirbyh eht  taht delaever atad ehT .lortnoc revo yduts rednu

0001 mumixaM - rae 856( rebmun niarg ,)g 0.034( thgiew niarg -  rae rep thgiew niarg ,)1

 3.182(  ah t 732.8( dleiy niarg dna )g -1 052 fo etar PN ni deniatbo erew ) -  gk 521

003 yb dewollof - .PN gk 051  

naS  rak la te . 1102  gnol yrev a fo sisab eht no -  yduts evisneherpmoc mret

4891( –  dleiy tellim desaercni seudiser eziam dna MYF fo noitacilppa taht dnuof ),)8002

.slosiflA laciport diraimes defniar ni ytilibaniatsus sa llew sa  

 2102 ni ttahB anadnapS   a detcudnoc  dna nroc teews no tnemirepxe dleif

 gnisaercni no mc 2.012 ot 2.891 morf thgieh tnalp ni esaercni tnacifingis a dedrocer

ah gk 012 ot 021 morf slevel negortin -1. 

 yb deniatbo saw dleiy niarg dna revots tsehgih ehT  hsuyhtarP dna ahtalameH

3102 ni  pxe rieht no oper yehT .eziam no tnemire ah gk 2808 fo dleiy revots detr -1 dna  

 ah gk 6635 fo dleiy niarg -  1  rehgih eht htiw N( negortin fo level -  ah gk 021 -1  .)  

2.3 sdleiy detegrat rof sesod rezilitreF  

tneirtun lios fo tnuoma ralucitrap a ,muminim fo wal s’gibeiL eht rep sA   si

hcilrehcstiM ot gnidrocca ,revewoH .dleiy ralucitrap eno rof tneiciffus -  eluaB

 eno rof tneiciffus ylno ton si tneirtun lios fo tnuoma nevig a ,tpecnoc ycneiciffus

ztruK dna yarB .sdleiy fo egnar ediw rof osla tub dleiy ralucitrap   a evag 4591 ni

nemetats  stneirtun elibom ylevitaler hcihw ot gnidrocca t .e.i   fo wal s'gibeiL wollof N

 stneirtun elibommi eht dna stneirtun gnitimil fo wal dna muminim .e.i  wollof K dna P

 .eluaB dna hcilrehctiM fo tpecnoc ycneiciffus egatnecrep eht  

  yhtroomamaR .la te  tse 7691 ni ab laciteroeht a dehsilba  eht htiw sis

 foorp latnemirepxe  taht dias dna tnemetats denoitnem evoba eht gnitcidartnoc rof
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 esab a smrof sihT .K dna P ,N rof llew yllauqe setarepo muminim eht fo wal s'gibieL

y detegrat cificeps rof noitadnemmocer rezilitref rof  .sdlei  

 nevig eht yb tuo dekrow eb nac dleiy detegrat rof snoitadnemmocer rezilitreF

 yb debircsed sa alumrof  yhtroomamaR .la te  .5791 ni  

M( / SN = T - dna )R  

M( / S M R = D.F - )R  

 ,erehW  

ah q ni sdleiy tegraT = T -1  

rf noitubirtnoc egatnecrep eht fo oitaR = N tneirtun rezilitref dna lios mo   

 ah gk ni tnemeriuqer tneirtuN = R -1 

rezilitref morf noitubirtnoc dna tnemeriuqer tneirtun fo oitaR = M  

ah gk ni eulav tset lioS =S -1  

ah gk ni esod rezilitreF =D.F -1  

 ,yduts rehtona nI  6891 ,adwoG dna edgeH   taht detroper  niarg tellim regnif

ah N gk 02 ta N gk rep gk 1.32 saw dleiy -1  gk 9.91 ot denilced tifeneb dleiy eht elihw ,

ah N gk 06 ta N gk rep -1. 

 rof seulav tset lios gniyrav ta sesod rezilitref mumitpo fo renokcer ydaer A

ah t 5 dna 4 fo tegrat dleiy a gniniatta -1 fo   yb deraperp erew dleiy eziam  dna yddeR

 0002 ,demhA .sremraf eht yb esu rof tpecnoc dleiy detegrat eht no desab  

yduts rehtona na nI  hgniS , la te  6002 ,.  rof tnemeriuqer rezilitref eht detamitse

s laivulla eht ni eziam fo stegrat dleiy cificeps eht gniniatta odnI fo slio -  .snialp citegnag

 ,6.62 saw dleiy niarg fo ennot eno rof K dna ,P ,N fo tnemeriuqer eht taht detroper eH

gk 3.52 dna 5.4 , .ylevitcepser  

 ,oslA  yajnaS .la te  6002 ,  esod rezilitref eht elbuod fo noitacilppa taht detroper

ilitref fo noitacilppa dna ah t 01 fo dleiy yddap detegrat rof rez -1  tnec rep 001 hguorht

ah gk 26201 dna 03301( dleiy niarg rehgih yltnacifingis dedrocer secruos cinagroni -1  ,

.)ylevitcepser  
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 iruS ,.la te  0102   enola serutluc MAV eerht fo noitaluconi eht taht detroper osla

ni htiw ro P dednemmocer fo %57 ot 52 morf slevel surohpsohp deilppa gnisaerc 2O  5

 ,thgieh tnalp eht devorpmi ledom noisicerp )RCTS( esnopser porc tset lios no desab

 sa llew sa ytisned thgiew toor dna htgnel toor ,noitalumucca rettam yrd toor dna toohs

setubirtta dleiy  N fo losiflA dica na ni eziam defniar fo -  osla yehT .sayalamiH W

 lios eht gniriapmi tuohtiw %52 tuoba fo enut eht ot P deilppa fo gnivas eht detroper

.yduts tneserp eht ni ytilitref  

snoitidnoc defniar rednu detcudnoc tnemirepxe mret gnol raey 52 a no desaB   no

 ,)aidnI nrehtuoS( erolagnaB ni slosiflA  raknaS  ,.la te  1102  fo noitacilppa taht devresbo

P:N 2O5 K: 2 ah gk 52:05:05 ta O -1  sutats ytilitref lios dna dleiy tellim regnif desaercni

non ot derapmoc - .stnalp dezilitref  

 hgniS  ,.la te  5102 nemirepxe na detcudnoc  )EYT( noitauqe dleiy tegrat rof t

( eziam ni tnemeganam tneirtun detargetni no desab L syam aeZ ( taehw dna )  mucitirT

L muvitsea fo tnemeveihca na dewohs stluser dna )   eziam ni dleiy tegrat eht fo %5.89

.taehw ni %6.69 dna  

2.4 ecneulfni sa ycneiciffE esU tneirtuN  srezilitref fo noitacilppa yb d
serunam ro/ dna  

 srezilitref fo noitacilppa yb decneulfni si ycneiciffe esu tneirtun woh wohs oT

 rep 001 + tsopmoc htiw porc igaR ni tnetnoc tneirtun rehgih yduts a ni ,serunam ro/dna

rrac tnemirepxe esuoh neerg a ni KPN tnec  devresbo saw slios kcalb dna der no tuo dei

 yb .3991 ,makcinaM dna namhskaL  

oslA , 4991 ,dasarP dna dasarP   stneiciffeoc noitalerroc eht taht devresbo

 ,58.0 dna 19.0 ,59.0 erew ekatpu K dna P ,N dna ecir fo dleiy niarg neewteb

fingis ylhgih ehT .ylevitcepser  ekatpu dna dleiy neewteb pihsnoitaler raenil tnaci

 eb tsum stneirtun fo ytitnauq etinifed a dleiy cificeps a ecudorp ot taht delaever

 .stnalp yb debrosba  

 ,yduts rehtona na nI 8991 ,rarB dna nollihD   porc tset lios xelpmoc a deiduts

pxe noitalerroc esnopser  fo erew seulav )KPN( ekatpu tneirtun taht delaever tnemire

 htiw devorpmi dna stolp derunamnu ot derapmoc sa stolp detaert MYF ni redro rehgih

. stolp detaert MYF ni noitacilppa stneirtun fo slevel dedarg  
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 ,oslA  anahdoyruD .la te 4002 ,  acilppa denibmoc sevig  001 + cigamirga fo noit

 tneirtun eht desaercni srezilitref dednemmocer lareneg htiw MYF dna KPN tnec rep

 .igar ni lortnoc etulosba revo ekatpu  

 dnahcpaliM  ,.la te 4002   lios morf noitubirtnoc P tnec rep eht taht detats

 dna setar N gnisaercni htiw desaercni  eht sa desaerced ti ,N rezilitref fo etar emas eht ta

 eud saw stnalp ot ylppus P gnicneulfni ni rezilitref N fo tceffe ehT .desaercni P fo VTS

ah gk 4.41 eb ot dnuof ekatpu P naem eht tolp lortnoc nI .noitarefilorp toor retteb ot -1 

stolp detaert ni saerehw  ah gk 2.61 eb ot dnuof ekatpu P -1  051 yb dezilitref saw hcihw ,

ah gk -1 .N fo  

 ,oslA   dnanA ,.la te   5002  rehgih dedrocer hcaorppa RCTS taht dnuof

 rezilitref fo esod dednemmocer saerehw ,ycneiciffe esu tneirtun dna cimonorga

n dna dleiy niarg rehgih dedrocer  tundnuorg ni ekatpu tneirtu –  .metsys gnipporc eziam  

 saw muissatop dna surohpsohp ,negortin rof ycneiciffe esu tneirtun rehgih A

 yb devresbo 7002 ni iniwhsA  egakcap( POP ot gnidrocca deilppa erew stneirtun nehw ,

saw hcihw )ecitcarp fo  detegrat yb dewollof   fo dleiy  ah q 05 -  1 .tellimregnif rof  

 ajaravasaB .la te  1102 ni   tneirtun taht detroper yddap no tnemirepxe sih ni

 dewollof taht tnemtaert ni rehgih yltnacifingis saw ycneiciffe esu tneirtun dna ekatpu

n dna ekatpu tneirtun tsewol elihw hcaorppa detargetni  saw ycneiciffe esu tneirtu

 .ylelos rezilitref cinagroni dewollof taht tnemtaert eht ni devresbo  

 amapunA  ,.la te 2102   metsyS SNPI rednu eziaM no tnemirepxe na detcudnoc

eicneiciffe tset lios naht ssel erew P rof seicneiciffe rezilitref taht detroper eh dna  tub s

 rehgih devresbo erew hsatop dna negortin rof seicneiciffe rezilitref ,siht ot yrartnoc

 dna rehgih eb ot dnuof saw N rof MYF fo ycneiciffe ehT .seicneiciffe tset lios naht

.suorohpsohp htiw devresbo saw eulav muminim  

  ,yduts rehtona nI  eejrettahC a te ,.l   3102  nworg eb yam eziam taht detroper

ah N gK 57 htiw -1 ah t 01 @ hclum eudiser taehw dna -1  retaw ,dleiy rehgih eveihca ot

.ycneiciffe esu N dna ycneiciffe esu  

 yb detroper saw noitavresbo ralimiS 3102 ni ahsohtnaS   rehgih taht eziam ni

iffe esu tneirtun  saw EUN tsewol elihw rezilitref elbulos rednu dedrocer saw ycneic

 .srezilitref lanoitnevnoc ni devresbo  
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 A  yb detroper saw eziam ni ycneiciffe esu tneirtun cimonorga hgih tnacifingis

 ajaravasaB la te 4102 ni .  tegrat rof hcaorppa RCTS ni taht delaever hcihw   q 09 fo dleiy  ah
-  1 gk gk 68.01 saw ycneiciffe esu tneirtun eht ,metsys SNPI htiw -1  90.3 htiw nosirapmoc ni

gk gk -  1 .srezilitref cinagroni ylerup htiw  

  oslA  hgniS  ,.la te  5102  ni tnemeganam tneirtun detargetni no yduts rehtona ni

( eziam L syam aeZ hw dna ) ( tae L muvitsea mucitirT  erew ekatpu K dna ,P ,N taht detroper )

ah t 2 htiw KPN %001 htiw eziam ni rehgih -1  00.73 ,80.19 ta detamitse ,erunam dray mraf

ah gk 00.08 dna -1 ah gk 02.95 dna 00.72 ,66.55 htiw derapmoc , -1  ,ekatpu K dna ,P ,N fo

 ni ,ylevitcepser .noitacilppa KPN rezilitref %001 htiw eziam  

 yb detcudnoc saw yduts rehtona na ,sweiver evoba eht fo troppus nI  ymasagnahT

 ,.la te  .7102  ekatpu tneirtun desaercni MYF+ KPN fo noitacilppa eht taht detroper eH

rt rezilitref gniniamer ot derapmoc yltnacifingis  ot 3.131 fo enut eht ot lortnoc dna stnemtae

 ot derapmoc tnecrep 2.92 ot 2.11 dna lortnoc ot derapmoc K,P ,N rehgih tnecrep 3.722

.tnemtaert KPN  

2.5 lios ni K,P,N fo noitamitse fo sdohtem tnereffiD  

ciderp dna sutats ytilitref lios fo noitaziretcarahc kciuq roF  tneirtun porc fo noit

 lios fo sseccus ehT .hcaorppa dezingocer llew yllacifitneics si gnitset lios ,tnemeriuqer

 ehT .gnitset rof nesohc erudecorp dna dohtem eht no sdneped ylegral hcaorppa gnitset

p ni stneirtun eht tcartxe nac taht eno si dohtem evitceffe  taht fo tnuoma eht ot noitropor

.porc eht yb eht pu nekat yllautca tneirtun  

tem tneiciffe dna evitceffe eht gninimreted rof dekrow evah stsitneics tnereffiD  doh

eeb si hcihw gnitset lios fo .woleb deweiver n  

2.5.1  negortin rof sdohtem gnitset lioS  

hsilbatse si tI gnitteg rof os ,negortin ni tneicifed era slios naidnI taht de   tsehgih eht

 gniog erofeB .sporc eht rof tnuoma egral ylevitarapmoc ni deriuqer si ti ,egatnavda dleiy

 gniylppus lios eht enimreted ot yrassecen si ti ,noitadnemmocer negortin rezilitref rof

pac  ni noitcartxe negortin rof sdohtem lacigoloib dna lacimehc tnereffiD .negortin fo ytica

:woleb nevig era lios  

1. nobrac cinagrO   yb kcalB dna yelklaW  4391 ni   

2. OnMK enilaklA 4 OnMK %23.0( N elbazidixo 4  yb )HOaN %5.2 +  dna haibbuS

 6591 ni ajisA  
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3.  xe retaw gnilioB  yb N elbatcart 9591 ni sneviL  

4.  H N 52.0 2 OS 4  yb  drahciR .la te   0691 ni  

5. HOaN N1   yb 0691 ni dleifnroC  

6.  )HO( aC 2- yb negortiN  1691 ni dasarP  

7.  etartiN -  yb negortin 5691 ni renmerB  

8.  ortcelE -  yb dohtem noitacifartlU 9791 ni htemeN  

tset lios rednu seiduts noitaleroC   .srekrow ynam yb enod neeb evah esnopser porc

OnMK enilakla neewteb tneiciffeoc noitalerroc ehT  4  dna negortin gnitamitse fo dohtem

 no tcejorp detanidrooc RACI fo stroper eht ot gnidrocca 16.0 saw taehw fo esnopser dleiy

alerroc eht oslA .ragantnap ta RCTS OnMK enilakla neewteb noit  4  gnitamitse fo dohtem

negortin   dna  hgih yllauqe saw nobrac cinagro .)2791 RACI(  

 ,noitamitse negortin elbaliava fo sdohtem lacimehc tnereffid gnomA

0002 ,lapogajaR dna nayaranimkaL  b detamitse negortin elbaliava taht detroper evah  y

K toh 2 rC 2O7 K dloc , 2 rC 2O  7 OnMK enilakla dna 4  negortin rof elbatius dnuof erew

.ecir rof noitciderp ytilibaliava  

 yb detanidrooc yltnacingis saw negortin lios dna nobrac cinagro lioS  oaR raksahB

 .la te  ni .2002  

 oslA  8002 ,itaS nosras wolley no yduts sih ni   nobrac cinagro taht devresbo evah

enilakla dna - OnMK 4  .negortin elbaliava fo noitaulave rof elbatius yllauqe erew sdohtem  

 iolodroB ,la te  3102   negortin elbaliava fo sdohtem tnereffid detaulave osla evah

yrav slios cidica ytnewt no yduts sih nI .noitamitse  xis gnoma ,seitreporp ni ylediw gni

secidni lacimehc   ytilibaliava negortin lios fo etahpsohP - BBP( N elbatcartxe reffub etaroB -

N fo xedni etairporppa na sa detroper saw )N -  htiw detalerroc yllauqe saw dna ytilibaliava

.sretemarap )eziam( tnalp eht  

2.5.2 tset lioS  surohpsohp rof sdohtem gni  
 desoporp neeb evah lios ni surohpsohp elbatcartxe gnitamitse rof sdohtem tnereffiD

:woleb nevig era hcihw stsitneics tnereffid yb  

H N 200.0 .1 2 OS 4  yb )0.3 Hp( 0391 ni gourT   

 yb cAOaN N 571.0 + HOaN N 521.0 .2 1491 ni nagroM   
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 .3 HN N 30.0 + lCH N 520.0 4  yb )I yarB( F 5491 ni ztruK dna yarB   

HN N 30.0 + lCH N 1.0 .4 4  yb )II yarB( F 5491 ni yarB   

H N 520.0 + lCH N 50.0 .5 2 OS 4  yb  3591 ni .la te nosleN  

H M 520.0 + lCH N 50.0 .6 2 OS 4  yb  3591 ni 1 .oN hcilheM  

OCHaN M 5.0 .7 3  yb )5.8 Hp( 4591 ni .la te neslO   

 yb noitanoitcarf surohpsohP .8 7591 ni noskcaJ dna gnahC  

 yb laitnetop etahpsohP .9 4691 ni etihW dna ttekceB  

aN N 5200.0 lartueN .01 2 -  yb ATDE 5791 ni malsI dna demhA   

BA .11 - HN M1 APTD 4 OCH 3  yb )6.7 Hp( APTD M 500.0 + S dna ruopnatloS  bawhc
7791 ni   

 yb )8.4 Hp( cAOH M 4.7 + cAOaN M 37.0 .21 2891 ni floW dna nagroM  

 evitaler dna surohpsohp elbatcartxe fo dohtem s’neslo eht neewteb pihsnoitaler A

 rehgih yltnacifingis devresbo saw ekatpu surohpsohp evitaler htiw gnola dleiy  .e.i  66.0 =r

 ni  yb ecir .1002 ni anayaranimxaL  

1002 ni nossnarF   noitcartxe etalaxo neewteb noitalerroc tnacingis a detroper

aN dna dohtem 2 OS 4 .noitcartxe FaN+  

 ,surohpsohp fo esac nI  3002 ,radmujaM dna iuloD  fo ytilibatius detroper evah

 : redro eht ni stnatcartxe tnereffid yarB - yarB > aniloraC htroN > neslO > 2 -  ruopnatloS > 1

 rattU dna lagneB tseW fo sutats surohpsohp elbaliava eht gnitamitse rof ,bawhcS dna

 .hsedarP  

2.5.3  muissatoP rof sdohtem tset lioS  

taht tbuod oN   gnidda ton fo esuaceb tub muissatop ni hcir era slios naidnI  cissatop

 si lios fo sutats muissatop ,porc eht yb muissatop fo noitpmusnoc yruxul dna srezilitref

 era lios ni muissatop elbatcartxe gnitamitse rof elbaliava sdohtem suoirav ehT .gnitelped

:woleb nevig  

 ONH N 1 .1  3  yb muissatop elbulos 1 ni kruT eD dna dooW 049   

  yb cAOaN N 571.0 + HOaN N 521.0 .2 1491 ni nagroM   

 HN lartuen N 1 .3 4  yb cAO 2591 ni ladeiH dna yawnaH   

  yb elbulos dica citecA .4 5591 ni trawetS dna muilliW  



erutaretiL fo weiveR … 

 H N 83.1 .5 2 OS  4  yb elbulos  7591 ni ttarP dna retnuH  

  yb sretemarap I/Q .6 4691 ni ttekceB   

  yb muissatop elbulos retaW .7  5691 ni ymonorgA fo yteicoS naciremA  

 BA .8 - HN M 1( APTD 4 OCH  3  yb )6.7 Hp ta APTD M 500.0 +  dna ruopnatloS

.7791 ni bawhcS  

 ,secidni ytilibaliava muissatop fo ytilibatius roF  irawiT  ,.la te  1002  na detcudnoc

f dna tnemirepxe ONH N1 gniliob taht dnuo  3 HN N1 dna 4 )0.7 Hp ( cAO   erew sdohtem

.sdohtem rehto revo roirepus  

 yb detcudnoc saw yduts rehtona nA 4002 ,hgniS dna lawnahS   gnitaulave rof

ONH N 5.0 taht detroper eh dna sdohtem gnitcartxe muissatop elbaliava 3  saw C º52 ta

b dnuof ONH N3 dna eziam dna yelrab rof dohtem tse 3 .arjab dna taehw rof C º04 ta  
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 sdohtem dna slairetam  

 

 tnalp detargetni ot noitaler ni eziam fo esnopser eht etaulave ot redro nI

 ,dnahkarattU fo losilloM ni ekatpu dna dleiy eziam no )SNPI( ylppus tneirtun

.enod neeb sah krow gniwollof  

 gnieb slairetam eht fo sliated ehT  detpoda gnieb ygolodohtem dna desu

“ deltitne krow hcraeser eht gnirud RCTS   tnalp detargetni gnizimitpo rof hcaorppa

 eziam dirbyh fo dleiy dna htworg retteb niatbo ot ylppus stneirtun ”).L syam aeZ(  

 .retpahc siht ni debircsed era  

3.1 mirepxE eht fo noitpircseD etiS latne  

.3  1.1   etiS  

 gualroB .E namroN fo kcolb 7D ni detcudnoc saw noitagitsevni tneserp ehT

( ertneC hcraeseR porC BEN -  dna erutlucirgA fo ytisrevinU tnaP .B.G ,)CRC

7102 gnirud dnahkarattU ,ragaN .S.U .ttsiD ,ragantnaP ,ygolonhceT - si dleif ehT .81  

S fo sllih toof eht ta detautis 92 fo edutital eht ta sayalamiH fo egnar kilavih 0  ,N

97 fo edutignol 0  .level aes naem eht evoba m 48.342 fo edutitla na dna E ’92  

.3  2.1  etamilc dna rehtaeW   

bus ,dimuh si aera siht fo etamilC - iw laciport emmus yrd dna toh ht  dna sr

 looc  dna enuJ fo keew driht morf strats yllausu nosaes noosnom ehT .sretniw

 yllareneg era sruopnwod fo lleps weF .rebmetpeS fo keew tsal ot pu sdnetxe

 fo tnecrep 07 yletamixorppA .)hcraM ot rebmevoN( nosaes retniw gnirud deviecer

 ti irud deviecer si  .nosaes yniar gn  fo doirep eht gnirud sretemarap rehtaew tnereffiD

( noitatnemirepxe 8102 ot 7102  yrotavresbo lacigoloroetem eht ta dedrocer sa )

ta detacol  BEN - era CRC   osla dna 1.3 erugif ni detciped detneserp  V xidneppA ni I. 

 

 retpahC 3 
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1.3.giF : atad lacigoloroeteM  

  

.3  3.1  lioS  

  yb deifissalc saw etis latnemirepxe eht fo lios ehT  ednapseD la te  ni . 1791   sa  

redrO    :  losilloM   

redrobuS   :   llodU  

puorg taerG   :   llodulpaH  

puorgbuS   :   llodulpah ciuqA  

 ylimaF  :  cimrehtrepyh ,ymaol dexim ,eniF   

 seires lioS  :   maol ydnaS attahcrahttaP  

 derutxet esraoc yletaredom ot muidem morf depoleved era noiger siht fo slioS

 gniwolf smaerts suoremun yb sniatnuom morf nwod thguorb muivulla suoeraclac

 kaew htiw erutxet ni ymaol dna ytlis ylniam era esehT .iaraT dna rabahB eht hguorht

enif muidem ot enif   era dna yticapac egarots erutsiom doog gnivah ,erutcurts ralunarg

 .evitcudorp ylhgih  

  scitsiretcarahc lios rehtO  fo   eht  :swollof sa erew etis latnemirepxe  

0

01

02

03

04

05

06

07

08

09

001
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51
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R
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C )srh( sruoh enihsnus thgir
B
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 epolS  : 1-  %3  

  eganiarD  : deniard llew ot llew yletaredoM  

 esu dnal tneserP   .dnal detavitluC :  

  C ruolo  : nworb hsiwolleY  

  erutxet lioS  : maol ydnaS  

  ycnetsisnoC  :  esool ot elbairf tsioM  

  erutcurtS lioS  : ralunarG   
 

  elbaT 1.3 ocisyhP : - 0( etis latnemirepxe eht fo lios eht fo seitreporp lacimehc -  51
)htped lios mc  

 .S
.oN  ytreporP   eulaV

deniatbo   dohteM deyolpme  

.1  

sisylana larutxeT   

yuoB uo ( dohtem retemordyH soc  ,kcalB
)5691  

)%( dnaS  26.35  

)%( tliS  62 . 41  

)%( yalC  02 2. 4 

ssalc larutxeT  maol ydnaS  elgnairt larutxet ADSU  

.2   retaw lios 5.2:1( Hp
noisnepsus  67.6   retem Hp edortcele ssalG  ,noskcaJ(

)8591  

.3   ytivitcudnoc lacirtcelE
Sd(  m-1) 91.0  )5691( xocliW dna rewoB  

.4  )%( nobrac cinagrO  26.0   dohtem kcalB dna yelklaW )4391(  

.5   gk( negortin elbaliavA
ah N -1) 531 5.  OnMK enilaklA 4  dohtem  dna haibbuS(

)6591 ,ajisA  

.6   surohpsohp elbaliavA
ah P gk( -1) 21 8.  dohtem noitcartxe s’neslO   neslO(  

.la te )4591 ,  

.7   muissatop elbaliavA
ah K gk( -1) 071 3.   1 lartueN  N HN 4 AO  C  dohtem noitcartxe

)2591 ,ladeiH dna yawnaH(  
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3.2   stnemirepxE fo ygolodohteM  

 ni noitazilitref decnalab rof seiduts esnopseR porC tseT lioS  no desab eziam

 RCTS( metsyS noitirtuN tnalP detargetnI -  eht gnitpoda detcudnoc erew )SNPI

 yduts sihT .aidnI ,noiger iarat ni losilloM a no ,ledom dleiy detegraT muc evitcudnI

,.ziv sesahp owt fo desirpmoc   .rav taehw htiw tnemirepxe tneidarg ytilitref

)6252PU(   I esahP(  .e.i 7102 raey ni )lairt yrotaraperp -  htiw tnemirepxe porc tset ,81

 II esahP( )7733P( .rav eziam dirbyh  .e.i  .8102 raey ni )lairt niam  

 morf elpmas lios etisopmoc tnemirepxe eht fo esahp tsrif eht gnitrats erofeB

saw dleif latnemirepxe eht  ocisyhp suoirav rof dezylana dna detcelloc -  lacimehc

 elbat ni detneserp ,seitreporp 1.3  eht rep sa detcudnoc erew stnemirepxe evoba ehT .

 decnalab fo tceffe eht yduts ot RCTS fo ygolodohtem dna emmargorp lacinhcet

 dleiy dna ytilauq ,htworg no noitazilitref  dleif eht fo sliated ehT .eziam dirbyh fo

 eht dna selpmas tnalp dna lios fo sisylana fo sdohtem dna tuo deirrac stnemirepxe

 sa detneserp era snoitauqe noitpircserp fo tnempoleved eht ni dewollof ygolodohtem

:wollof   

.3  1.2  nemirepxE tneidarg ytilitreF lioS )esahP tsriF( t   

  lios ni noitairav fo egnar lanoitarepo ,tnemirepxe tneidarg ytilitref lios eht nI

 saw dleif latnemirepxe eht ,esoprup siht roF .yletarebiled detaerc saw ytilitref

0N( rezilitref on deviecer pirts tsrif eht ,spirts lauqe eerht otni dedivid  eht ,)0K0P

P ,N 001:001:001 deviecer spirts dnoces 2O5 K dna 2 k O ah g -1 (  driht dna )1K1P1N

 deviecer pirts  ,N 002:002:002 P2O  5  dna K2  O k ah g -1  fo porc tsuahxe nA .)2K2P2N(

 tset lios fo tcudnoc lufsseccus rof 7102 ibaR gnirud nworg saw )6252PU( .rav taehw

 dna lios rehto fo ecnerefretni eht gniziminim rof dna yduts esnopser porc

erP .dleiy porc gnitceffa srotcaf tnemeganam - tsop dna gniwos -  tsevrah  selpmas lios

OnMK enilakla rof dezylana dna pirts ytilitref hcae morf detcelloc erew lios fo 4-  N

( 6591 ,ajisA dna haibbuS  neslO ,) – ( P  neslO la te 4591 ,. HN dna ) 4 cAO -  K

( 2591 ,ladeiH dna yawnaH ,tsevrah tA .)  dna dleiy ssamoib   saw dleiy niarg

ah q( dedrocer -1) erugif ni nwohs si tuoyal ehT .spirts tnereffid ni  1:  
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 :1 etalP tnemirepxe porc tsuahxe fo weiv cihpargotohP  
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lortnoC  

 

m2  

 

 

 

 

 

 

 

N 001  P 001  K 001  

 

m2  

 

 

 

 

 

 

 

N 002  P 002  K 002  

      m5.7     m5.7     m5.7  
2.3 .giF )porc tsuahxE( tnemirepxe tneidarg ytilitref eht fo tuoyaL :  

 
  roF .rebmevoN fo htnom eht ni deraperp saw dnal ,7102 ,esahp tsrif eht nI

 no enod saw gniworrah ssorc owt yb dewollof gnihguolp csid eno dleif fo noitaraperp

.7102 ,22 rebmevoN no deraperp saw dleif eht fo tuoyaL .7102 ,12 rebmevoN   ehT

 ot desu saw aletap dna decalp erew sdeeS .renepo worruf gnisu yb denepo erew sworruf

 erutsiom eht niatniam dna dleif eht tcapmoc ot desu neht saw rellor ehT .dees eht revoc

ht ni erp eht ,oslA .dleif e - deew ecnegreme  edici  .7102 ,32 rebmevoN no deilppa saw

 eerht ylppa ot )m 5.7 × m0.06( spirts lauqe eerht otni dedivid saw etis latnemirepxE

K1P1N ,0K0P0N .e.i( 2 ,1 ,0 .ziv ,stneirtun fo slevel  elbat ni nevig sa )2K2P2N dna 1

.2.3  rtiN  etahpsohp repus elgnis ,aeru sa deilppa erew muissatop dna surohpsohp ,nego

.ylevitcepser ,hsatop fo etarum dna  lluf dna negortin fo esod flaH   surohpsohp fo esod

 flah gniniamer elihW .lasab sa 7102 ,32 rebmevoN no detsacdaorb erew muissatop dna

tin fo esod  .gnisserd pot sa sesod tilps owt ni deilppa saw negor  

enod saw gniwoS  deeS .7102 ,32 rebmevoN no ecnatsid wor ot wor mc 32 ta  s

 nwos erew 6252PU yteirav fo  001 fo etar eht ta  ah gk -  1  tnalP .pirts rep gk 5.4 ro

 ta gnillif pag yb deniatniam saw noitalupop  neetfif retfa setis noitanimreg reporpmi

 dna stsep ,stcesni ,sdeew fo eerf porc peek ot edam saw tpmetta nA .gniwos retfa syad

 ,32 lirpA no enod saw gnitsevraH .secitcarp cimonorga dednemmocer hguorht sesaesid

t fo weiv cihpargotohP .8102 pxe sih  si tnemire 2 & 1 setalP ni detneserp . 

tnemirepxe gnizilibats tneidarg ytilitref ni deilppa stneirtuN :2.3 elbaT  

pirtS  lobmyS  
ah gk( level tneirtuN -1) 

N P2O5 K2O 

I N0P0K0 0 0 0 

II  N1P1K1 001  001  001  

III  N2P2K2 002  002  002  

N  0  

P0 

K0 

  

N1 

P1 

K1 

N2 

P2 

K2 
m95  
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.3 2.2    dnoces( tnemirepxe porc tseT )esahp  

 dnoces eht ,dleif latnemirepxe eht ni tneidarg ytilitref eht gnihsilbatse retfA

 esahp .e.i   eht ni deraperp saw dnaL ,esahp siht nI .dedeecorp saw tnemirepxe porc tset

 enod saw gniworrah ssorc ruof yb dewollof gnihguolp csid eno htiw enuj fo htnom

iw  epols eltneg hsinruf ot relevel fo pleh eht htiw delevel saw dleif ehT .pirts hcae niht

 esoht ot gnidnopserroc spirts lauqe 3 otni dedivid saw dleif nehT .eganiard retteb rof

42 otni dedivid rehtruf saw pirts hcaE .tnemirepxe tneidarg ytilitref eht ni edam   stolp

 gnitluser )slortnoc 3 +stnemtaert 12(  ni  rehto yna ot roirP .stolp latot )3x42( 27

 spirts eerht eht fo stolp 27 eht lla morf detcelloc erew selpmas lios laitini eht ,noitarepo

OnMK gnisu yb K dna P,N elbatcartxe rof desylana dna 4- s’neslO ,N - HN dna P 4 cAO -K 

 .ylevitcepser sdohtem  ngised lairotcaf lanoitcarf a ni detcudnoc saw tnemirepxe ehT

 saw eziam dirbyh htiw tnemirepxe porc tset eht dna stnemtaert ruof ytnewt gnisirpmoc

 hcae slevel ruof htiw detcudnoc  ah gk 081 dna 021 ,06 ,0( N fo -1 P ,) 2O5 ,03 ,0(   dna 06

 ah gk 09 -1  dna ) K2  O 4 ,02 ,0(  0 6 dna 0  ah gk -1  t 01 dna5 ,0( MYF fo slevel eerht dna )

ah -  desirpmoc stnemtaert esehT .edam erew stnemtaert fo snoitanibmoc tnereffid 27 .)1

mraf dna hsatop ,suorohpsohp ,negortin fo slevel dna snoitanibmoc suoirav fo   dray

)MYF( erunam  3.3 elbat ni nevig sa  etis eht no detnalp saw )7733P .rav( eziam dirbyH .

 na si 7733P yteirav eziam dirbyH .8102 ,firahk gnirud tnemirepxe tneidarg ytilitref fo

ecnarelot sserts doog dna egatnecrep gnillehs hgih htiw dirbyh ytirutam ylrae .  flaH

 gniwos fo emit eht ta deilppa saw MYF dna K , P fo esod lluf ,negortin fo esod  .e.i  enuJ

03 retfa deilppa saw negortin htruof eno elihW .8102 ,52 -  gniwos retfa syad 54  .e.i

lessat erofeb tsuj nevig saw negortin htruof eno gniniamer dna 8102 ,9 tsuguA  .gni  oT

 morf eerf porc peek  cimonorga dednemmocer eht ,sesaesid dna stsep ,stcesni ,sdeew

d dewollof erew secitcarp T .nosaes porc eht gniru  fo tuoyal desoporp eh  tnemirepxe eht

3.3.gif ni nevig si  .  

tnemirepxe porc tset ni deilppa stneirtuN :3.3 elbaT  

level tneirtuN  ah t( MYF -1) ah gk( N -1) P2O5 ah gk( -1) K2 ah gk( O -1) 

0 0 0 0 0 

1 5 06  03  02  

2 01  021  06  04  

3 - 081  09  06  
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1 PIRTS  
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a) ( eziam dirbyH :porC tseT )syam aeZ   

b) :stnemtaerT   snoitanibmoc suoiraV  detceles era stnemtaert MYF dna K,P,N fo

.RCTS no PRCIA yb detseggus sa  

swollof sa era MYF dna K,P,N fo slevel tnereffiD - 

N0    =  k 0 ah N g -1 

N1    =  k 06 ah N g -1 

N2    =  k 021 ah N g -1 

N3    =  k 081 ah N g -1 

P0    =  k 0 P g 2O5 ah -1 

P1    =  k 03 P g 2O5 ah -1 

P2    =  k 06 P g 2O5 ah -1 

P3   =  k 09 P g 2O5 ah -1  

K0    =  k 0 K g 2 ah O -1 

K1    =  k 02 K g 2 ah O -1 

K2    =  k 04 K g 2 ah O -1 

K3    =  k 06 K g 2 ah O -1 

MYF 0   =  ah MYF sennot 0 -1 

MYF 1   =  ah MYF sennot 5 -1 

MYF 2   =  ah MYF sennot 01 -1 

c)   :spirtS 3 

d)  :pirts hcae nihtiw stolP 42  

e)   stolP  :ezis m3×m3   
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.3 3  snoitavresbO  

.3  1.3  selpmaS lioS fo noitcelloC   

 .stnemirepxe eht fo sesahp tnereffid ta detcelloc erew selpmas lios tnereffiD

5 morf detcelloc saw elpmas lios tsriF - 0 ta secalp 6 -  laitini rof htped mc 51

 lios fo tol rehtonA .tnemirepxe tneidarg ytilitref eht erofeb lios fo noitaziretcarahc

c erew selpmas  hcae morf )selpmas 27( tnemirepxe porc tset fo trats eht erofeb detcello

 niam eht gnitsevrah retfa detcelloc osla erew selpmas lioS .nalp tuoyal ot gnidrocca tolp

 porc  .e.i  dessap dna dnuorg ylenif erew selpmas lios ,gniyrd ria retfA .eziam dirbyH

 hguorht .sisylana ot roirp eveis mm2  

.3  2.3  selpmaS tnalP fo noitcelloC   

 tnalp deird riA .tolp hcae morf detcelloc erew selpmas niarg dna selpmas tnalP

 dleiy rettam yrD .sruoh 84 rof C°06 ta deird nevo dna sgab repap ni tpek erew selpmas

 selpmas dna dedrocer saw  erew selpmas niarg eht ,ylralimiS .dednirg neht erew

.sisylana lacimehc rof dednirg dna deird nevo ,detcelloc  

.3  3.3   dleiY  

.3  dleiy ssamoib latoT 1.3.3 )revots + niarG(  

 dedrocer saw ssamoib dnuorg evoba dna yllaunam detsevrah erew stnalp eziaM

lp hcae morf  sa to  ni detrevnoc saw ti eht dna tolp rep gk ah q -1  osla erew selpmas tnalP .

.tolp hcae morf sisylana ekatpu tneirtun rof detcelloc  

.3  dleiy niarG 2.3.3  

 tolp hcae morf sboc fo gnitsevrah yb deniatbo saw tolp rep dleiy niarG

 yletarapes  q sa detroper dna ah -  K dna P,N rof nekat osla erew selpmas niarG .1

.sisylana  

 .3  4.3   selpmaS lioS fo sisylana lacimehC  

 :rof desylana erew selpmas lios llA  

( Hp )i 7691, noskcaJ ) 

( CE )ii 5691, xocliW & rewoB ) 

( .C.O )iii 4391,kcalB & yleklaW ) 
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)vi  N elbaliavA  ( OnMK enilaklA 4 6591 ,ajisA dna haibbuS( dohtem ) 

)v   elbaliavA P ( neslO( dohtem noitcartxe s’neslO  .la te )4591 ,  

 K elbaliavA)iv (  1 lartueN  N HN 4 AO  C  dna yawnaH( dohtem noitcartxe

2591 ,ladeiH ) 

1.4.3.3   surohpsohP fo secidni ytilibaliavA  

 :sdohtem owt yb desylana erew selpmas eht ni tnetnoc surohpsohP  

OCHaN M 5.0 tnegaer s’neslo gnisu desylana saw surohpsohP : dohtem neslO )a( 3 

 5.8 Hp ta 4591 ,.la te neslO(  cibrocsa gnisu tnempoleved ruoloc yb dewollof )

( dohtem dica 2691 ,yeliR dna yhpruM )  surohpsohp elbatcartxe eht dna

 hguorht sgnidaer morf dedrocer saw selpmas lios ni noitartnecnoc

 erew lios ni P fo seulav laniF .htgnelevaw mn 037 ta retemotohportceps

dedrocer  detrevnoc dna  ni ot  ah gk -1  .  

BA )b( -  muinomma gnisu yB : dohtem APTD etanobracib -  atnep enimairt enelyhteid

BA( dica citeca - HN M1( )APTD 4 OCH 3  sa )6.7 Hp ta APTD M500.0+

 yb detseggus tnatcartxe 7791 ,bawhcS dna ruopnatloS   ruoloc yb dewollof

( dohtem dica cibrocsa gnisu tnempoleved 2691 ,yeliR dna yhpruM  dna )

tnecnoc surohpsohp  mn 028 ta retemotohportceps gnisu yb dedrocer saw noitar

ah gk ni dedrocer erew seulav laniF .htgnelevaw -1  .  

2.4.3.3  muissatoP fo secidni ytilibaliavA  

 selpmas lios eht ni muissatoP elbatcartxE :dohtem etateca muinomma lartueN )a(

 lartuen yb denimreted saw  yb detseggus sa tnatcartxe sa etateca muinomma

 .2591 ,ladeiH dna yawnaH  erew stcartxe eht ni snoitartnecnoc muissatoP

 erew lios ni muissatop fo seulav laniF .retemotohp emalf gnisu yb dedrocer

ah gk ni detroper -1 

BA )b( -  BA gnisu yB :dohtem APTD -  M1( APTD HN 4 OCH 3  ta APTD M500.0 +

 yb derevocsid tnatcartxe sa )6.7 Hp 7791 ,bawhcS dna ruopnatloS  laniF .

ah gk ni detroper erew lios ni muissatop fo seulav -1. 

.3  5.3 elpmaS tnalP fo sisylana lacimehC   

 P ,N rof dezylana erew eziam fo selpmas niarg dna tnalp dessecorP   K dna

 dna lairetam cinagro eht ezidixo ot redro ni elpmas tnalp g5.0 fo noitsegiD .tnetnoc

id htiw enod saw ,slarenim eht esaeler - ONH detartnecnoc fo erutxim dica 3  rep 07 dna  
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 .4:9 fo oitar eht ni dica cirolhcrep tnec  .)7691 ,noskcaJ(  lairetam eudiser detsegid ehT

 retaw dellitsid yb enod saw puekam emulov semit 001 ehT .lCH N 6 ni devlossid saw

 .ksalf cirtemulov ni  

 .woleb nevig era sisylana eseht fo sliateD  

.3  negortiN 1.5.3  

eted saw selpmas niarg dna tnalp eht ni tnetnoc negortin ehT  deifidom yb denimr

orcim - ( dohtem lhadlejk 7691 ,noskcaJ  2.0( elpmas tnalp dessecorp fo noitsegid ehT .)

H( dica ciruhplus fo lm 01 gnisu yb enod saw )mg 2 OS 4  tsylatac fo mg 1 htiw gnola )

erp rof thginrevo tpek erew sebut ehT .ebut noitsegid a ni erutxim - egid  eht ,woN .noits

 ehT .sselruoloc semoceb ti llit ylbmessa noitsegid no deirrac gnieb saw noitsegid

 dica ciroB %4 ni debrosba saw ainomma detarebil dna dellitsid saw lairetam detsegid

dexim htiw noitulos - H 02/N yb detartit saw etallitsid ehT .rotacidni 2 OS 4  ot noitulos

 ni desserpxe neht saw negortin niarg dna tnalp htoB .tnetnoc negortin eht etamitse

.sisab thgiew yrd no egatnecrep  

.3  surohpsohP 2.5.3  

 yb denimreted saw eziam fo niarg dna tnalp htob ni surohpsohP

odbylomodanaV - ruoloc wolley ,dica cirohpsohP - em  wolley eht dna metsys dica ni doht

VU yb dedrocer saw ytisnetni ruoloc -  sa htgnelevaw mn 024 ta retemotohportceps SIV

 yb detseggus 1691,rekraP dna nampahC  yrd tnecrep sa desserpxe erew stnetnoc ehT .

.thgiew  

 .3 muissatoP 3.5.3  

   eht ni tnetnoc muissatop ehT  emalf gnisu yb detamitse saw lairetam detsegid

 niarg dna tnalp htob ni muissatop tnecrep sa desserpxe erew stnetnoc ehT .retemotohp

.selpmas  

.3  6.3  ekatpu tneirtun latoT   

ah gk( tnalp yb ekatpU )a( -1  fo dleiy rettam yrd × tnalp ni )%( tnetnoc tneirtuN = )

 tnalp gk(  ah -1  ) 001 /  

ah gk( niarg yb ekatpU )b( -1  fo dleiy rettam yrd × niarg ni )%( tnetnoc tneirtuN = )

niarg  gk(  ah -1  ) 001 /  

ah gk( tnalp yb ekatpu tneirtun latoT)c( -1 ah gk( tnalp yb ekatpU = ) -1  ) +  yb ekatpU

ah gk( niarg -1  )  
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.3 7.3    noitadnemmoceR rezilitreF rof atad cisaB  

 pleh eht htiw detamitse saw noitadnemmocer rezilitref rof deriuqer atad cisaB

 dna stnalp fo ekatpu tneirtun ,dleiy niarg dna tnalp ,stneirtun rezilitref deilppa & lios fo

 .niarg  

.3  dleiy cimonoce fo latniuq eno fo noitcudorp rof tnemeriuqer tneirtuN 1.7.3
)niarg(  

 :swollof sa detaluclac saw tnemeriuqer tneirtun ehT  

 = )RN( tnemeriuqer tneirtuN )gk( ekatpu tneirtun latoT  
              )q( dleiy niarG  
  

gk sa detroper erew seulav ehT  P( surohpsohp ,)N( negortin fo 2O5  dna )

K( muissatop 2  erew seulav esehT .niarg fo latniuq eno gnicudorp rof deriuqer )O

 .nekat saw eulav egareva neht dna tolp hcae rof detaluclac yletarapes  

.3 2.7.3  C( muissatop dna surohpsohp ,negortin fo noitubirtnoC lioS  )s  

 lios fo ycneiciffe eht ,lios morf KPN fo noitubirtnoc eht etamitse ot redro nI

 stolp dezilitrefnu fo seulav tset lios morf detaluclac saw stneirtun .e.i   ehT .stolp lortnoc

 eulav tset lios eht ot ekatpu latot fo oitar a sa detamitse saw ycneiciffe lios  .tneirtun a fo

 noitubirtnoc lios ehT .edam saw egareva rieht dna tolp lortnoc hcae rof enod saw sihT

 eht htiw tolp eht fo eulav tset lios eht fo tcudorp eht yb detaluclac saw tolp hcae fo

p dezilitrefnu eht morf denimreted saw hcihw ycneiciffe lios egareva  .stol  

:woleb nevig sa detaluclac saw ycneiciffe lios ehT  

)sC( lios morf tneirtun elbaliava fo noitubirtnoc tnecreP  

 = latoT  ekatpu  fo  tneirtun  ni  lortnoc  tolp
lioS  tset  eulav  fo  taht  tneirtun  ni  lortnoc  tolp  001 x  

c eht lla fo egareva eht ,tneirtun hcae roF  tneirtun ralucitrap taht rof stolp lortno

.detaluclac si  

.3  )fC( MYF tuohtiw rezilitref morf tneirtun denrecnoc fo noitubirtnoC 3.7.3  

 gnikat stolp detaert morf detaluclac saw rezilitref deilppa eht fo ycneiciffe ehT

 a sa detupmoc saw ycneiciffe rezilitref ehT .noitubirtnoc lios eht noitaredisnoc otni

ilitref deilppa eht ot noitubirtnoc lios dna ekatpu latot eht fo ecnereffid eht fo oitar  rez

 .tolp detaert hcae ni esod  
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 = fC
 𝑇−�𝑆 𝑋 𝑆𝐶

001 �−�𝑁 𝑋 𝑀𝑌𝐹𝐶
001 �

𝐷𝐹
 001 X  

erehW ,  

stolp detaert MYF dna rezilitref ni )ah/gk( stneirtun fo ekatpu latot = T  

stolp detaert MYF dna rezilitref ni stneirtun fo seulav tset lios =S  

 dedda tneirtun =N MYF hguorht )ah/gk(  

)ah/gk( deilppa )K/P/N( esod rezilitref =DF  

.3  )myfC( MYF morf muissatop dna surohpsohp ,negortin fo noitubirtnoC 4.7.3  

tolp esoht morf detupmoc saw tneirtun yna rof MYF fo ycneiciffe ehT  dah taht s

( tnemtaert MYF ylno ffe sihT .)stolp 6  ecnereffid fo oitar eht yb detaluclac si ycneici

 fo eulav tset lios dna tolp detaert MYF ylno morf ekatpu tneirtun latot neewteb

.deilppa MYF fo esod eht ot tolp detaert MYF ylno ni stneirtun  

 MYF morf tneirtun fo noitubirtnoc tnecreP  

= 
𝑇−�𝑆 𝑋 𝑆𝐶

001 �

𝐴𝑀𝑌𝐹
 001 X  

,erehW  

stolp detaert MYF ylno ni )ah/gk( stneirtun fo ekatpu latot =T  

stolp detaert MYF ylno ni stneirtun fo seulav tset lios =S  

)ah/gk( deilppa )K/P/N( esod tneirtun MYF =AMYF  

.3 5.7.3  htiw rezilitref morf tneirtun ralucitrap fo noitubirtnoC   )*fC( MYF  

 stolp detaert morf detupmoc saw MYF htiw rezilitref fo ycneiciffe tneirtun ehT

 detaluclac saw ycneiciffe ehT .noitubirtnoc MYF dna lios eht noitaredisnoc otni gnikat

F & lios dna tneirtun fo ekatpu latot eht neewteb ecnereffid eht fo oitar a sa  MY

 .tolp detaert hcae ni esod rezilitref deilppa eht ot noitubirtnoc  

 )% FC( MYF htiw rezilitref morf stneirtun fo noitubirtnoc tnec reP  

 =
𝑇−�𝑆 𝑋 𝑆𝐶

001 �

𝐷𝐹
 001 X  
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,erehW  

stolp detaert MYF + rezilitref ni )ah/gk( stneirtun fo ekatpu latot =T  

 lioS =S stolp detaert MYF + rezilitref ni stneirtun fo seulav tset  

)ah/gk( deilppa )K/P/N( esod rezilitreF =DF  

.3 8.3    dleiy detegrat rof tnemeriuqer rezilitreF  

 rof muissatop dna surohpsohp ,negortin rof noitauqe tnemeriuqer rezilitreF

detupmoc erew dleiy detegrat   :swollof sa  

.3 1.8.3  MYF htiw dna MYF tuohtiw snoitauqe tnemeriuqer rezilitreF  

W  MYF tuohti  

T001× )fC/RN( =NF -  NS× )fC/sC(  

F P2O  5  T001× )fC/RN( = -  PS x 92.2 × )fC/sC(  

F K2  O  T001× )fC/RN( = –  KS 12.1 × )fC/sC(  

 rof snoitauqe tnemeriuqer rezilitreF  cinagro fo esu tniojnoc hguorht stneirtun

.secruos rezilitref cinagroni dna  

 MYF htiW  

 T 001× )*fC/RN( = NF –  NS × )*fC/SC( –  M × )*fC/myfC(  

F P2O5  T 001 × )*fC/RN( = –  PS x 92.2 × )*fC/SC( –  M x 92.2× )*fC/myfC(  

F K2O  T 001 × )*fC/RN( = – 2.1 ×× )*fC/SC(  KS1 – *fC/myfC(  × )  M 12.1  

 ,erehW  

ah N gk( esod rezilitreF negortiN = NF -1  )  

P F 2O5  gk( esod rezilitref surohpsohP = P2O5 ah -1  )  

K F 2  gk( esod rezilitref muissatoP = O K2  O ah -1  )  

 muissatop dna surohpsohp ,negortin fo tnemeriuqer tneirtuN= RN  

fC   MYF tuohtiw rezilitref morf tneirtun ralucitrap fo noitubirtnoc tnecreP =  

 .MYF htiw rezilitref morf tneirtun ralucitrap fo noitubirtnoc tnecreP = *fC  

 lios morf tneirtun ralucitrap fo noitubirtnoc tnecreP = SC  
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 MYF morf tneirtun ralucitrap fo noitubirtnoc tnecreP = myfC  

 ah q( dleiy detegraT = T -1  )  

ah gk( negortin elbaliava rof eulav tset lioS = NS -1  )  

ah gk( surohpsohp elbaliava rof eulav tset lioS = PS -1  )  

ah gk( muissatop elbaliava rof eulav tset lioS = KS -1  )  

 rettam cinagro ni tnetnoc tneirtun ralucitrap = M  

.3 9.3  ger elpitluM mumixam rof noisser   dleiy  
 )S( tneirtun fo esod eht etupmoc ot desu si hcaorppa noisserger elpitluM

 latnemirepxe nevig rednu sporc fo dleiy mumixam eht gniniatbo rof deriuqer

 fo esod cimonoce eht etupmoc ot dednetxe eb rehtruf nac hcaorppa sihT .snoitidnoc

 yb dedivid tinu rep ecudorp fo tsoc .e.i ,rotcaf tnatsnoc a gniylppa yb stneirtun rezilitref

er hcaorppa siht nI .noitauqe lanigiro eht ni )rezilitref( tupni tinu rep fo tsoc  noisserg

 citardauq rieht ,stneirtun rezilitref deilppa ,stneirtun lios tnerehni htiw dleiy fo noitauqe

 nevig si hcihw detupmoc si stneirtun rezilitref dna lios fo mret noitcaretni eht dna smret

:woleb   

± 2KS 6b± KS 5b± 2PS + 4b±PS 3b± 2NS 2b ± NS 1b ± A =Y   9b±2NF 8b± NF 7b  

 KSKF 51b ±PSPF 41b±NSNF 31b±2KF 21b ±KF 11b±2PF 01b ±PF  

 erehW  

Y ah gk( dleiy porC = -1  )  

A  ah gk( tpecretnI = -1  )  

ib  ah gk( stneiciffeoc noissergeR = -1  )  

p ,negortin lios elbaliavA = KS ,PS ,NS ( muissatop dna surohpsoh ah gk -1  ,)

tcepser  .ylevi  

p ,negortin rezilitreF = KF ,PF ,NF ( muissatop dna surohpsoh ah gk -1  ,)
.ylevitcepser   

3.4 sisylana lacitsitatS  
  tset lios no PRCIA ni desu ngised dradnats rep sa dezylana saw atad porc tseT

 fo dohtem eht yb tuo deirrac erew sisylana lacitsitats rehtO .noitalerroc esnopser porc

 noitauqe noisserger elpitlum eht pu gnittif dna noitalerroc elpmis  ,emtahkuS & esnaP(

2691 .)   



 

 

Results                        
and                     

Discussion  



noissucsiD	dna	stluseR ........ ....  

noissucsid dna stluser   
 
 

 stluser ehT  htiw gnola retpahc siht ni detneserp era tnemirepxe tneserp eht fo

 elbatius nA .serugif dna selbat gnitroppus  id ot edam si tpmetta  eht fo stluser ssucs

gniredisnoc snoitanalpxe htiw noitagitsevni  everehw secnedive latnemirepxe  elbissop r

 dnatsrednu ot deirt neeb sah ti ,oslA .snoitairav deton rof e dna esuac eht  tceff

retac ot sa os pihsnoitaler  ni ot ecnatropmi lacitcarp fo noitamrof  .sremraf   

1.4   fo tnemhsilbatsE  s  lio f  tneidarg ytilitre  

dleiF  ot gnidrocca detcudnoc saw tnemirepxe   lios fo emmargorp lacinhcet eht

 .seiduts noitalerroc esnopser porc tset tnemirepxe eht fo sseccus eht ecniS   ylelos

ped  detaerc yltarebiled fo tnetxe eht no sdne  egral elbissop ,oS .tneidarg ytilitref lios

 ni noitairav  etaulave ot redro ni detaerc saw spirts tnereffid fo slevel ytilitref eht

 eht ot porc eht fo esnopser dna stolp tnereffid fo seulav tset lios neewteb noisserger

dehcirne ylhgih eb dluohs III pirts ,elpicnirp eht ot gnidroccA .rezilitref deilppa   ni

tilitref  II pirts yb dewollof sutats y ytilitref muidem htiw   .ytilitref tsewol htiw I pirts dna

,esoprup siht roF  rezilitref fo tnuoma tsehgih  muissatop dna surohpsohp ,negortin   saw

ref on elihw II pirts yb dewollof III pirts ni deilppa  pirts ni deilppa saw rezilit .I  

laitinI  xe gniworg yb detcudnoc saw lairt  porc tsuah .e.i  6252 PU .rav( taehw ) 

niarg rof   erofeb fo tcudnoc eht  iam ( eziam dirbyH porc tset no tnemirepxe n syam aeZ  

).L  t ni  si porc taehw fo dleiy ssamoib dna dleiy niarG .nosaes porc gnidecerp eh

 elbat ni detneserp 1.4 . 

 elbaT 1.4  :  esiw pirtS niarg   dleiy dleiy ssamoib dna  fo   taehw  porc  

pirtS  lobmyS  esod rezilitreF              
N( -P2O5- K2 )O  

dleiy niarG               
ah q( -1) 

dleiy ssamoiB  
)wartS +niarG(          

( ah q -1) 

I N0P0K0 0-0-0 54  33.92  

II  N1P1K1 001 - 001 - 001  021  301  

III  N2P2K2 002 - 002 - 002  041  631  

 

 retpahC 4 
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 ataD dewohs ylraelc dleiy niarg dna dleiy ssamoib eht no   taht  tneidarg ytilitref

 detaerc neeb sah  ecnis yllufsseccus dleiy niarg dna dleiy ssamoib  wollof de   emas eht

 nrettap  sa  fo taht  .I pirts > II pirts > III pirts .e.i tneirtun rezilitref deilppa  

.4 2  seulav tset lioS  dna surohpsohp ,negortin rof p muissato   ni  tset
stolp latnemirepxe porc  

 fo seulav tset lios esiw pirtS  elbaliava ,negortin elbaliava ,nobrac cinagro

 dna II xidneppa ni nevig era stolp laudividni fo muissatop elbaliava dna surohpsohp

eulav tset lios fo naem dna egnar s era spirts tnereffid rednu  g  elbat ni nevi 2.4   

2.4 elbaT  :  tset lios eht fo *naem dna egnaR seulav   spirts tnereffid rednu  

.oN .lS  ralucitraP  
I pirtS  II pirtS  III pirtS  

egnaR  egnaR  egnaR  

1. )%( nobrac cinagrO  
651.0 - 71.1  

15.0 ( ) 

651.0 - 858.0  

45.0( ) 

432.0 - 344.1  

16.0( ) 

2. 
OnMK enilaklA 4-N 

 gk( ah -1) 

671.05 - 44.521  

 ( 55.39 ) 

808.78 - 489.731  

67.901( ) 

808.78 - 616.571  

( 93.421 ) 

3. 
s’neslO -P 

ah gk( -1) 

64.01 - 34.81  

54.41( ) 

12.11 - 39.81  

62.51( ) 

76.52 - 76.12  

07.71( ) 

4. 
HN 4 cAO -K 

ah gk( -1) 

23.69 - 67.561  

49.531( ) 

86.721 - 25.361  

( 20.841 ) 

86.721 - 42.891  

( 92.561 ) 
 

*  seulaV egareva era sisehtnerap ni nevig  

 egarevA pxe fo tnetnoc nobrac cinagro e  71.1 ot 651.0 morf deirav dleif latnemir

egareva na htiw tnec rep  55.0 fo   morf degnar I pirts ni tnetnoc nobrac cinagrO .tnec rep

 egareva na htiw tnec rep 71.1 ot 651.0  fo 15.0   cinagro eht II pirts ni elihW .tnec rep

 morf degnar tnetnoc nobrac 45.0 fo egareva na htiw tnec rep 858.0 ot 651.0   .tnec rep

etnoc nobrac cinagro fo egnaR n orf deirav III pirts ni t  344.1 ot 432.0m w tnec rep  na hti

egareva   fo 16.0  ni tsewol saw tnetnoc nobrac cinagro fo eulav egareva ehT .tnec rep

.III pirts ni tsehgih eht dna I pirts  

enilakla yb detcartxe negortin elbaliavA - OnMK 4 ht fo dohtem  latnemirepxe e

 morf deirav dleif  2.05 ot   6.571 ah N gk -1  htiw  a fo eulav naem   2.901 gk  ah N -1  pirtS .

 degnar noitairav esiw  44.521 ot 671.05 morf  gk ah N -1  htiw egareva na  fo  33755.39   gk
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ah N -1  ,I pirts ni  89.731 ot 08.78 ah N gk -1 egareva na htiw  fo  67.901  ah N gk -1  pirts ni

dna II   16.571 ot 08.78 ah N gk -1 fo egareva na htiw  gk 93.421  ah N -1  ehT .III pirts ni

ts ni tsehgih elihw I pirts ni dnuof saw eulav tsewol .III pir  

 dleif latnemirepxe eritne eht fo tnetnoc surohpsohp elbaliavA  4.01 morf degnar

76.12 ot  ah P gk -1 08.51 fo eulav naem a htiw  ah P gk -1 rtS . morf deirav egnar esiw pi  

 34.81 ot 64.01 ah P gk -1  egareva na htiw  fo eulav 54.41  ah P gk -1 ni  ,I pirts   ot 12.11

39.81  gk  ah P -1  egareva na htiw fo eulav  gk 62.51  ah P -1 dna II pirts ni  76.12 ot 76.52  

ah P gk -1 htiw  fo eulav egareva na  gk 07.71  ah P -1  saw eulav tsewoL .III pirts ni

 detroper .III pirts ni tsehgih elihw I pirts ni  

detcartxe muissatop elbaliavA  HN lamron lartuen yb 4 rf degnar dohtem cAO  mo

 2.891 ot 3.69 ah K gk -1 8.941 fo naem a htiw  ah K gk -1 latnemirepxe eritne eht rof   .dleif

morf degnar seulaV  67.561 ot 23.69  ah K gk -1 rts ni egareva na htiw I pi  ulav  49.531 fo e

ah K gk -1  ,  25.361 ot 86.721 gk  ah K -1 irts ni egareva na htiw II p  fo eulav  20.841   K gk

ah -1 dna   42.891 ot 86.721 ah K gk -1 ni  eulav egareva na htiw III pirts   fo  92.561 ah K gk -

1 HN fo eulav egareva ehT . 4  eht dna III pirts ni tsehgih saw muissatop elbatcartxe cAO

 .I pirts ni tsewol  

 negortiN xe  gnisu yb detcart OnMK enilakla 4-  redro eht ni dnuof saw N -  pirts

I 8 elbaT( I pirts> II pirts >II  detroper osla saw redro ralimiS .)  nobrac cinagro lios rof

ehT .tnetnoc  gnisu yb detcartxe surohpsohp   eulav tsehgih eht detacidni dohtem s’neslO

s’neslO fo -  P lof III pirts ni  osla saw dnert ralimiS .I pirts yb dewollof II pirts yb dewol

devresbo  HN lamron lartuen rof 4 CAO - spirts tnereffid ni K  .  

eroferehT  derrefni eb nac ti sgnidnif evoba eht morf ,  eht taht  ,nobrac cinagro

OnMK enilakla 4 – s’neslO ,N - HN lamron lartuen dna P 4  cA O – lios fo tnetnoc K  

 setacidni  laitnereffid fo noitacilppa eht htiw detaerc saw tneidarg ytilitref eht taht

fo sedarg  muissatop dna surohpsohp ,negortin  sesod .  erew stluser eht ni dnert ralimiS

 detseggus osla  yb )2102( yayhdapU dna )0102( ednaP ,)8002( eejrettahC  ,otatop rof  

 egabbac .ylevitcepser porc yelrab dna  

 ecnairav fo sisylanA demrofrep osla saw  e.i stneirtun lios eht gnisu yb   lios

,)NS( negortin  ped sa yletarapes )KS( muissatop lios dna )PS( surohpsohp lios  tnedne

stluser dna selbairav   suht 3.4 elbat ni nevig era deniatbo . 

  



noissucsiD	dna	stluseR ........ ....  

3.4 elbaT : R ,ecnacifingiS 2 stolp elohw fo seulav tset lios fo naem dna  

tnednepeD  elbairav  level P  R2 naeM  

NS  **10.0<  066.0 6 3357.941  

PS  **10.0<  6967.0  5181.63  

KS  **10.0<  5067.0  3357.941  

 

derrefni ylraelc stluser ehT  taht  ylreporp detaerc saw tneidarg ytilitref eht   ti dna

ot tcepser htiw tnacifingis saw   gnikaT .slevel K dna P ,N  fo noitacifirev lacitsitats

 tneidarg ytilitref  ,esab a sa if latnemirepxe eht taht dedulcnoc eb nac ti dle   elbatius saw

rof  fo tcudnoc eht  nosaes txen eht rof seiduts esnopser porc tset lios   ehT .porc tset

stluser  a  er ecnadrocca ni ylesolc   detroper esoht htiw yb   )0102( eejrettahC dna  

)2102( yayhdapU   ni .dnahkarattU fo losilloM  

3.4   tilitref lios fo tceffE  y dna dleiy no srezilitref dna   ekatpu tneirtun

eziam dirbyH fo  

1.3.4   dleiy porC  

1.3.4 niarG 1.  dleiy   

 esiw pirtS  niarg dleiy   II xidneppa ni nevig si naem dna egnar dna   dleiy niarg fo

 eziam dirbyh fo  ni nevig si 4.4 elbat  

  niarG xe fo dleiy ep tnemir   morf deirav  87.7  ot 501  q ah -  1  fo naem a htiw  84.65 q 

ah -1 niarg tsehgiH .   dleiy  saw I pirts ni dedrocer  II ( 48.66  ) II pirts yb dewollof  (  85.65 q 

ah -1) tsael dna   I pirts ni (  20.64 q ah -1 .)  

 niarg egareva esiw pirtS  saw stolp detaert eht fo dleiy  eb ot devresbo  ni   eht

( III pirts fo redro  48.66 q ah -1 ( II pirts > )  85.65 q ah -1  pirts > ) ( I  20.64 q ah -1 .)   detaert nI

t stolp h  morf deirav dleiy niarg e  87.7  ot  501 q ah -1  ,I pirts ni  54.41  ot  98.88 q ah -  1  ni

 dna II pirts 76.12   ot  43.39 q ah -1 II pirts ni  .I  niarG i dleiy  n oc morf degnar stolp lortn  

 21.11  ot 21.62  q ah -  1  fo eulav naem a htiw  14.24 q ah -1  ,I pirts ni 54.41   ot  87.22 q ah -1 

 fo eulav naem a htiw  17.83 q ah -1  dna II pirts ni  76.12  ot  21.14 q ah -  1  htiw  eulav naem a

 fo  28.46 q ah -1 .III pirts ni  
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4.4 elbaT naem dna egnaR : *  tnereffid rednu ekatpu tneirtun latot dna dleiy fo
 spirts  

 .lS
.oN  ralucitraP  

I pirtS  II pirtS  III pirtS  

egnaR  egnaR  egnaR  

stolp detaerT  

.1  niarG  q(dleiy  ah -1) 87.7  -  501
)20.64(  

 54.41 - 98.88  
)85.65(  

76.12  - 43.39  
)48.66(  

.2  ssamoiB  dleiy   ah q( -1) 
32.27  - 54.443  

( 96.191 ) 

21.131  - 54.404  
( 32.232 ) 

 

 32.271 - 65.553  
( 91.692 ) 

.3  ekatpU negortiN  gk(  ah -1) 
56.31 - 54.881  

)57.59(  
63.13 - 05.112  

)97.121(  
25.64 - 50.191  

)39.841(  

.4  ekatpU surohpsohP  
gk(  ah -1) 

01.4 - 47.53  
)67.91(  

70.9 - 30.14  
)20.32(  

06.8 - 77.63  
)41.03(  

.5  ekatpU muissatoP  
gk(  ah -1) 

52.21 - 42.852  
)37.921(  

89.32 - 76.232  
)30.651(  

56.83 - 10.262  
)29.902(  

stolp lortnoC  

.1  niarG  q(dleiy  ah -1) 
21.11 - 21.62  

)14.24(  
54.41 - 87.22  

)17.83(  
76.12 - 21.14  

)28.46(  

.2   ssamoiB  ah q(dleiy -1) 
98.83 - 21.171  

)36.99(  
001 - 76.691  

)07.351(  
65.551 - 98.872  

( )32.202  

.3   negortiN ekatpu gk(  ah -1) 
56.31 - 92.76  

)39.03(  
63.13 - 92.76  

)31.25(  
25.64 - 87.79  

)00.56(  

.4   surohpsohP ekatpu  
gk(  ah -1) 

58.0 - 40.2  
)63.1(  

31.1 - 28.1  
)34.1(  

47.1 - 73.3  
)74.2(  

.5   muissatoP ekatpu  
gk(  ah -1) 

02.62 - 80.33  
)48.32(  

89.32 - 30.55  
)23.04(  

56.83 - 40.48  
)18.35(  

 

naem era sisehtnerap ni nevig seulaV*  

pirts nI  niarg mumixam ,I  dleiy  501 fo  q ah -1  ni dedrocer saw  tnemtaert

N3P3K3 MO  2 na  87.7 fo muminim d q ah -1 N ni 2P2K0 MO 1. pirts nI  niarg mumixam ,II

 98.88 fo dleiy q ah -1 N tnemtaert ni dedrocer saw 3P3K1 MO  2  54.41 fo muminim dna q 

ah -1 N tnemtaert ni 0P0K0 MO 0 I pirts nI . niarg mumixam ,II  iy 43.39 fo dle   q ah -1  saw

N tnemtaert htiw devresbo 2P2K0 MO 0  76.12 fo muminim dna q ah -1  tnemtaert ni

N0P0K0 MO 1 .  nI niarg egareva esiw pirts lareneg  irts > III pirts ni rehgih saw dleiy  > II p
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 stluser esehT .I pirts erew  stluser eht htiw ecnadrocca ni  yb detroper   dna magalihT

nasetaN   ,enirahtaK dna )9002( la te )3102( .  a rewolfiluac rof ttoc dn  porc no

I no ylevitcepser .lositpecn  

ehT  stluser deniatbo evoba   taht tciped ylraelc ni detsixe ytilibairav ediw a   eht

 niarg dna seulav tset lios lortnoc dna detaert fo dleiy  erp dna sisab a si hcihw ,stolp -

etisiuqer   noitpircserp rezilitref gnipoleved dna sretemarap cisab eht gnitaluclac rof

 fo stegrat dleiy cificeps rof sesod rezilitref eht gnitarbilac rof snoitauqe eziam dirbyh . 

2.1.3.4  samoiB s dleiy  ) dleiy wartS + dleiy niarG(  

 pirtS  ssamoib esiw  ni nevig si dleiy idneppa  latot fo naem dna egnar dna II x

 ssamoib dleiy   eziam fo 4.4 elbat ni nevig si . 

ssamoiB   morf deirav tnemirepxe fo dleiy  98.83  ot 54.404  q ah -  1  fo naem a htiw

 20.922 q ah -1  ssamoib tsehgiH . ( III pirts ni dedrocer dleiy  54.482 q ah -1  dewollof saw )

 yb ( II pirts  14.222 q ah -1 ( I pirts ni tsewol dna )  91.081 q ah -1 .)  

irtS  ssamoib egareva esiw p  stolp detaert eht fo dleiy aw  III pirts fo redro eht ni s

(  91.692 q ah -1 ( II pirts > )  32.232 q ah -1 ( I pirts > )  96.191 q ah -1  eht stolp detaert nI .)

 ssamoib rav dleiy  morf dei 32.27   ot 54.443  q ah -1  ,I pirts ni  21.131  ot  54.404 q ah -  1  ni

 dna II pirts  32.271  ot  65.553 q ah -1  .III pirts ni ssamoiB   degnar stolp lortnoc ni dleiy

 morf  98.83  ot  21.171 q ah -  1  fo eulav naem a htiw  36.99 q ah -1  ,I pirts ni 001   ot  76.691 q 

ah -1  fo eulav naem a htiw  07.351 q ah -1  dna II pirts ni  65.551  ot 98.872   naem a htiw

 fo eulav  32.202 q ah -1 .III pirts ni  

 ssamoib mumixam ,I pirts nI  fo dleiy 54.443  q ah -1  tnemtaert ni dedrocer saw

N3P2K3 MO 2  fo muminim dna 98.83  q ah -1 N ni 0P0K0 MO 1. II pirts nI  mumixam ,

ssamoib   dleiy  54.404 q ah -1 N tnemtaert ni dedrocer saw 3P3K1 MO 2  muminim dna  001 q 

ah -1 N tnemtaert ni 0P0K0 MO 1 ssamoib mumixam ,III pirts nI .  eiy  dl  65.553 q ah -1  saw

N tnemtaert htiw devresbo 2P1K1 MO 2  muminim dna  65.551 q ah -1  tnemtaert ni

N0P0K0 MO 1.  nI ssamoib egareva esiw pirts lareneg   pirts > III pirts ni rehgih saw dleiy

.I pirts > II  

 2.3.4  tuN ekatpu tneir  
udividni fo ekatpu muissatop dna surohpsohp ,negortin fo seulav esiw pirtS  la

III xidneppa ni nevig era tolp siw pirtS . neirtun fo seulav naem dna egnar e  ekatpu st  era

4.4 elbat ni nevig . 
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3.4 . 1.2  niarg fo ekatpu tneirtuN  
  1.1.2.3.4 ekatpu negortiN  

 niarG  negortiN ni ekatpu  repxe  morf deirav dleif latnemi  57.2  ot  75.25 ah gk -  1

 fo naem a htiw  15.62 ah gk -1  negortin tsehgiH . atpu  ( III pirts ni dedrocer ek 5.13  ah gk -

1  ) ( II pirts yb dewollof saw 11.82  ah gk -1 ( I pirts ni dna ) 18.91  ah gk -1  esiw pirtS .)

i saw stolp detaert ni ekatpu negortin latot egareva ( III pirts fo redro eht n  54.43 ah gk -1  )

( II pirts > 00.13  ah gk -1 pirts > )  ( I 07.12  ah gk -1  .)  

I pirts nI in mumixam , ( ekatpu negort  84.05 ah gk -1  porc yb )  saw  htiw deton

N tnemtaert 3P3K3 MO 2 o muminim dna  f  47.2 ah gk -1 N tnemtaert htiw 2P2K0 MO 1  nI .

II pirts  ekatpu negortin mumixam , 92.15  ah gk -1  tnemtaert htiw dedrocer saw

N3P3K1 MO 2  fo muminim dna  88.5 ah gk -1 N tnemtaert htiw 0P0K0 MO 1  ni ylralimiS .

III pirts  ekatpu negortin mumixam ,  75.25 ah gk -1 N htiw dedrocer saw 3P3K1 MO  0

tnemtaert   fo muminim dna  30.9 ah gk -1 N tnemtaert htiw 0P0K0 MO 1  eht morf ,suhT .

refni eb nac ti stluser evoba  taht der  fo esod rehgih htiw rehgih saw N fo ekatpu eht

.negortin  

ni ekatpu negortin latoT  tnoc  morf degnar stolp lor  29.3  ot  40.01 ah gk -  1  a htiw

 fo naem  84.6 ah gk -1  ,I pirts ni  88.5  ot  96.11 ah gk -1  a htiw  fo naem 68.7  ah gk -1  pirts ni

dna II  30.9   ot 94.41  ah gk -1  naem a htiw  fo  26.11 ah gk -1  saw ekatpu ereH .III pirts ni

 eb ot devresbo rts ni erom  yb dewollof II pirts yb dewollof III pi .I pirts  

3.4 2. . .1  2 ekatpu surohpsohP  
  surohpsohP  ni ekatpu pxe  morf deirav dleif latnemire 86.0   ot 02.01  ah gk -  1  a htiw

 fo naem  13.5 ah gk -1 tpu surohpsohp mumixaM .  III pirts ni dedrocer eka (  74.6 ah gk -1) 

( II pirts yb dewollof saw 63.5  ah gk -1 ( I pirts ni muminim dna )  21.4 ah gk -1  esiw pirtS .)

w stolp detaert ni ekatpu surohpsohp latot egareva sa  pirts fo redro eht ni  ( III 30.7  ah gk -1  )

( II pirts > 29.5  ah gk -1 ( I pirts > ) 15.4 ah gk -1  .)  

 ,I pirts nI ( ekatpu surohpsohp mumixam 02.01  ah gk -1 eziam dirbyh yb )  saw  

N tnemtaert htiw deton 3P3K3 MO 2  fo muminim dna 86.0  ah gk -1  tnemtaert htiw

N2P2K0 MO 1  mumixam ,II pirts nI . surohpsohp   ekatpu  89.8 ah gk -1  htiw dedrocer saw

N tnemtaert 3P3K3 MO 0  fo muminim dna 21.1  ah gk -1 N tnemtaert htiw 0P0K0 MO 0  .

I ylralimiS surohpsohp mumixam ,III pirts n   ekatpu 06.9  ah gk -1  htiw dedrocer saw

N3P2K2 MO  0 tnemtaert   fo muminim dna  37.1 ah gk -1 htiw  N tnemtaert 0P0K0 MO .1   ,suhT

 taht dedulcnoc eb nac ti .surohpsohp fo esod rehgih htiw rehgih saw P fo ekatpu eht  
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ni ekatpu surohpsohp latoT   morf degnar stolp lortnoc 58.0   ot  40.2 ah gk -  1  a htiw

 naem  fo  63.1 ah gk -1  ,I pirts ni  31.1  ot 28.1  gk  ah -1  fo naem a htiw  34.1 ah gk -1  pirts ni

dna II   47.1  ot  73.3  fo naem a htiw  74.2 ah gk -1  ni erom saw ekatpu ereH .III pirts ni

I pirts dna II pirts yb dewollof III pirts . 

3.4 . .2 3.1  ekatpu muissatoP  

 ni ekatpu muissatoP dleif latnemirepxe   morf deirav 67 ot 99.4  39. ah gk -  1  a htiw

 fo naem  84.93 ah gk -1 atpu muissatop mumixaM . ( III pirts ni dedrocer ek  23.74 ah gk -1  )

( II pirts yb dewollof saw  03.93 ah gk -1 ( I pirts ni muminim dna )  28.13 ah gk -1  pirtS .)

ni saw stolp detaert ni ekatpu muissatop latot egareva esiw  t  eh ( III pirts fo redro  39.05

ah gk -1 ( II pirts > ) 40.34  ah gk -1 ( I pirts > )  35.43 ah gk -1  .)  

 ,I pirts nI ( ekatpu muissatop mumixam 39.67  ah gk -1  porc yb )  saw  htiw deton

N tnemtaert 3P3K3 MO 2  fo muminim dna 99.4  ah gk -1 N tnemtaert htiw 2P2K0 MO 1  nI .

xam ,II pirts muissatop mumi   ekatpu  54.27 ah gk -1  tnemtaert htiw dedrocer saw

N3P3K1 MO 2  fo muminim dna  32.01 ah gk -1 N tnemtaert htiw 0P0K0 MO 1  ni ylralimiS .

muissatop mumixam ,III pirts   ekatpu 03.57  ah gk -1 N htiw dedrocer saw 2P2K1 MO 2 

tnemtaert   fo muminim dna  03.31 ah gk -1 N tnemtaert htiw 0P0K0 MO 1  .  

ni ekatpu muissatop latoT   morf degnar stolp lortnoc 15.6   ot  33.02 ah gk -  1  a htiw

 fo eulav naem  28.21 ah gk -1  ,I pirts ni 32.01   ot 63.81  ah gk -1  fo eulav naem a htiw  60.31

ah gk -1 dna II pirts ni  92.31   ot  70.43  fo eulav naem a htiw  40.22 ah gk -1  .III pirts ni

.I pirts dna II pirts yb dewollof III pirts ni erom saw ekatpu ereH   desaercnI  fo ekatpu

 ylppus dedda ot eud saw MYF dna srezilitref KPN fo noitacilppa na gniwollof stneirtun

toor suorefilorp dna stneirtun fo   decnalab rednu depoleved metsys  tneirtun  noitacilppa

etauqeda dna stneirtun dna retaw fo noitprosba erom ni gnitluser   lacisyhp lios

 tnemnorivne  relliM ;8791 ,naherT dna lawerG( la te . )7891  .  dna ahelasubA

rawelaM ;)8891( ulevagalumnahS la te  . aM ;)8991( gr a )2002(y   eht taht detroper

 laudividni naht roirepus devorp sah noitargetni srezilitref cinagroni dna cinagro

u tneirtun ot tcepser htiw stnenopmoc .ekatp  

rudahaB   .la te )4002(   desaercni arko yb ekatpu negortin taht detroper osla

.noitirtun detargetni deviecer hcihw stnemtaert ni yltnacifingis  

tnemercnI  eht lla tsomla ni devresbo saw ekatpu muissatop ni   detargetni

lacimehc elos eht revo stnemtaert lanoitirtun  .noitazilitref  imiS  detroper erew stluser ral
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 yb rudahaB   .la te )4002(   .egabbac ni ot eud eb thgim sihT   K ni tnemecnahne

eht gnitfihs yb ytilibaliava  ylevitaler morf K fo smrof eht gnoma muirbiliuqe  

.lios eht ni smrof K elbulos ot K elbaegnahcxe  

.3.4 2.2   latoT uN  ekatpu tneirt  

 2.2.3.4 ekatpu negortiN 1.  

 latoT ekatpu negortiN  tnalp eht yb  morf deirav dleif latnemirepxe ni   ot 56.31

15.112  ah gk -  1  fo naem a htiw  40.311 ah gk -1  pirts ni dedrocer ekatpu negortin tsehgiH .

( III 44.831  ah gk -1 ( II pirts yb dewollof saw )  80.311 ah gk -1) ( I pirts ni dna 06.78  ah gk -

1  III pirts fo redro eht ni saw stolp detaert ni ekatpu negortin latot egareva esiw pirtS .)

( 39.841  ah gk -1 ( II pirts > )  97.121 ah gk -1 ( I pirts > )  07.59 ah gk -1  .)  

( ekatpu negortin mumixam ,I pirts nI  54.881 ah gk -1 w porc yb )  htiw deton sa

N tnemtaert 3P3K2 MO 2 o muminim dna  f 56.31  ah gk -1 N tnemtaert htiw 0P0K0 MO 1  nI .

II pirts  ekatpu negortin mumixam , 05.112  ah gk -1  tnemtaert htiw dedrocer saw

N3P3K1 MO 2  fo muminim dna  63.13 ah gk -1 N tnemtaert htiw 0P0K0 MO 1  ni ylralimiS .

 pirts III  ekatpu negortin mumixam , 50.191  ah gk -1 N htiw dedrocer saw 3P3K1 MO  0

 fo muminim dna tnemtaert 25.64  ah gk -1 N tnemtaert htiw 0P0K0 MO 1  eht morf ,suhT .

 fo esod rehgih htiw rehgih saw N fo ekatpu eht taht derrefni eb nac ti stluser evoba

.negortin  

tin latoT  morf degnar stolp lortnoc ni ekatpu negor 56.31   ot 55.14  ah gk -  1  a htiw

 fo naem  39.03 ah gk -1  ,I pirts ni  63.13  ot  92.76 ah gk -1  fo naem a htiw 31.25  ah gk -1  ni

 dna II pirts 25.64   ot 87.79  ah gk -1  fo naem a htiw 00.56  ah gk -1  ekatpu ereH .III pirts ni

.I pirts yb dewollof II pirts yb dewollof III pirts ni erom eb ot devresbo saw  

.2.3.4 2 ekatpu surohpsohP 2.  
 morf deirav dleif latnemirepxe ni ekatpu surohpsohP  01.4   ot 30.14  ah gk -  1  htiw

 fo naem a 99.22  ah gk -1  mumixaM . ( III pirts ni dedrocer ekatpu surohpsohp 15.82   gk

ah -1 ( II pirts yb dewollof saw )  79.12 ah gk -1 ( I pirts ni muminim dna ) 15.81  ah gk -1  .)

 III pirts fo redro eht ni saw stolp detaert ni ekatpu surohpsohp latot egareva esiw pirtS

(  41.03 ah gk -1 ( II pirts > ) 2  20.3 ah gk -1 ( I pirts > )  67.91 ah gk -1  .)  

( ekatpu surohpsohp mumixam ,I pirts nI 47.53  ah gk -1  saw eziam dirbyh yb )

N tnemtaert htiw deton 3P2K1 MO 2  fo muminim dna 01.4  ah gk -1  tnemtaert htiw

N0P0K0 MO 1  ekatpu surohpsohp mumixam ,II pirts nI . 230.14  ah gk -1  htiw dedrocer saw
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N tnemtaert 3P3K1 MO 2  fo muminim dna  70.9 ah gk -1 N tnemtaert htiw 0P0K0 MO 1  .

 ekatpu surohpsohp mumixam ,III pirts nI ylralimiS  77.63 ah gk -1  htiw dedrocer saw

N3P3K1 MO 0  fo muminim dna tnemtaert 06.8  ah gk -1 N tnemtaert htiw 0P0K0 MO 0  ,suhT .

.surohpsohp fo esod rehgih htiw rehgih saw P fo ekatpu eht taht dedulcnoc eb nac ti  

 morf degnar stolp lortnoc ni ekatpu surohpsohp latoT 01.4   ot 07.61  ah gk -  1  htiw

 fo naem a  18.9 ah gk -1  ,I pirts ni 70.9   ot  06.02 ah gk -1  fo naem a htiw 16.41  ah gk -1  ni

rts  dna II pi 06.8   ot 11.82   fo naem a htiw 80.71  ah gk -1  saw ekatpu ereH .III pirts ni

.I pirts dna II pirts yb dewollof III pirts ni erom  

.2.3.4 .2 ekatpu muissatoP 3  

 morf deirav dleif latnemirepxe ni ekatpu muissatoP 10.262 ot 52.21  ah gk -  1  htiw

 fo naem a .941 94  ah gk -1 ( III pirts ni dedrocer ekatpu muissatop mumixaM .  24.091  gk

ah -1 ( II pirts yb dewollof saw ) 75.141  ah gk -1 ( I pirts ni muminim dna ) 05.611  ah gk -1  .)

 III pirts fo redro eht ni saw stolp detaert ni ekatpu muissatop latot egareva esiw pirtS

(  29.902 ah gk -1 ( II pirts > )  30.651 ah gk -1 ( I pirts > ) 37.921  ah gk -1  .)  

mumixam ,I pirts nI  ( ekatpu muissatop 42.852  ah gk -1  htiw deton saw porc yb )

N tnemtaert 3P2K3 MO 2  fo muminim dna 52.21  ah gk -1 N tnemtaert htiw 0P0K0 MO 1  nI .

 ekatpu muissatop mumixam ,II pirts 76.232  ah gk -1  tnemtaert htiw dedrocer saw

N3P3K1 MO  2  fo muminim dna  89.32 ah gk -1 N tnemtaert htiw 0P0K0 MO 1  ni ylralimiS .

 ekatpu muissatop mumixam ,III pirts 10.262  ah gk -1 N htiw dedrocer saw 3P2K3 MO 1 

tnemtaert   fo muminim dna  56.83 ah gk -1 N tnemtaert htiw 0P0K0 MO 0  .  

 morf degnar stolp lortnoc ni ekatpu muissatop latoT 02.62   ot  80.33 ah gk -  1  htiw

 fo eulav naem a 48.32  ah gk -1  ,I pirts ni  89.32  ot 30.55  ah gk -1  fo eulav naem a htiw

23.04  ah gk -1 dna II pirts ni  56.83   ot 40.48   fo eulav naem a htiw  18.35 ah gk -1  pirts ni

 .I pirts dna II pirts yb dewollof III pirts ni erom saw ekatpu ereH .III  ekatpu desaercnI

 dedda ot eud saw MYF dna srezilitref KPN fo noitacilppa na gniwollof stneirtun fo

un decnalab rednu depoleved metsys toor suorefilorp dna stneirtun fo ylppus  tneirt

 lios etauqeda dna stneirtun dna retaw fo noitprosba erom ni gnitluser noitacilppa

 tnemnorivne lacisyhp  relliM ;8791 ,naherT dna lawerG( la te )7891 .  .  dna ahelasubA

rawelaM ;)8891( ulevagalumnahS la te yagraM ;)8991( .   )2002(  eht taht detroper

 cinagro  laudividni naht roirepus devorp sah noitargetni srezilitref cinagroni dna

.ekatpu tneirtun ot tcepser htiw stnenopmoc  
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 rudahaB  .la te )4002(   desaercni arko yb ekatpu negortin taht detroper osla

noitirtun detargetni deviecer hcihw stnemtaert ni yltnacifingis . 

 detargetni eht lla tsomla ni devresbo saw ekatpu muissatop ni tnemercnI

 detroper erew stluser ralimiS .noitazilitref lacimehc elos eht revo stnemtaert lanoitirtun

 yb  rudahaB  .la te )4002(   K ni tnemecnahne ot eud eb thgim sihT .egabbac ni

 yb ytilibaliava  ylevitaler morf K fo smrof eht gnoma muirbiliuqe eht gnitfihs

.lios eht ni smrof K elbulos ot K elbaegnahcxe  

4.4  cisaB   atad ot  esod tneirtun etaluclac s  rezilitref hguorht  rof

 detegrat dleiy  eziam dirbyH fo  MYF tuohtiw dna htiw  

 noitagitsevni tneserp eht nI areneg atad cisab  dirbyH fo dleiy tegrat htiw det

eziam detneserp era erunam dna sesod rezilitref dedda ,seulav tset lios ,ekatpu tneirtun ,  

 ni 5.4 elbat . 

emeriuqer tneirtun ehT latniuq eno fo noitcudorp rof tn  eziam dirbyH fo  saw  

71.2   ,negortin fo gk  64.0 gk   dna surohpsohp fo  47.2 top fo gk .muissa   saw dnert ralimiS

 yb detroper osla )2102( yayhdapU  .losilloM ni yelrab rof  

 saw lios morf muissatop dna surohpsohp ,negortin fo noitubirtnoc tnecreP

41.33  ,  8.62  dna  17.22 sa rezilitref morf noitubirtnoC .ylevitcepser  atnecrep  sti fo eg

 saw tnetnoc stneirtun 63.26  , 25.36   dna 16.724   dna MYF htiw 81.85  , 86.26   dna  4.024

.ylevitcepser ,muissatop dna surohpsohp ,negortin rof MYF tuohtiw   saw dnert ralimiS

 yb detroper osla ihtnaS  la te )1102(.   .slosiflA ni toor teeb rof  

necreP ,negortin rof MYF deilppa morf stneirtun fo noitubirtnoc t   surohpsohp

 saw muissatop dna 12.54  ,  44.41  dna 04.93  .ylevitcepser atad ehT  cidni  tneirtun taht deta

noitubirtnoc  orf saw MYF htiw gnola rezilitref m  naht retaerg  tuohtiw   morf dna MYF

acilppa ehT .lios  eht gnicnahne rof elor tnatropmi na deyalp evah thgim MYF fo noit

 ybereht dna stneirtun fo ytilibaliava rehgih eht ot sdael hcihw noitalupop laiborcim

cneiciffe .desaercni stneirtun dedda fo y   eht gnirud desaeler sdica cinagro ehT

MYF dedda fo noitisopmoced  ht ni  thgim lios e  surohpsohp gnicuder ni elor a deyalp

noitaxif  vadaJ(  la te . )3102 htiw ytimrofnoc esolc ni era sgnidnif esehT .   detroper esoht

yb  ivleS   .la te ,)4002(  mainamarbusalaB   .la te 2( 500 madaK ,)   dna )6002( ranoS dna

 yaR  .la te 002( 0). 



noissucsiD	dna	stluseR ........ ....  

 noitubirtnoc ehT ot rezilitref morf muissatop fo  fo ekatpu latot eht sdraw  dirbyH

eziam   rehgih fo tceffe evitcaretni eht ot eud eb thgim hcihw ,% 001 naht erom saw

P ,N fo sesod 2O5 K retrats fo tceffe ’gnimirp‘ dna 2  fo esaeler eht desuac sesod O

rf muissatop non mo -  K fo ycneiciffe rehgih fo epyt ralimiS .loop elibal ot loop elibal

 yb detroper osla saw rezilitref ihtnaS  la te )1102( .  .slosiflA no toor teeb ni  

5.4 elbaT : atad cisaB  F tuohtiw dna htiw sesod rezilitref gnitaluclac rof  rof MY
irbyH fo dleiy detegrat eziam d  

ralucitraP  
MYF tuohtiW  MYF htiW  

N P K N P K 

q gk( RN -1) 71.2  64.0  47.2  71.2  64.0  47.2  

*)%( SC  41.33  8.62  17.22  41.33  8.62  17.22  

)%( FC  81.85  86.26  4.024  63.26  25.36  16.724  

MYFC  )%(  --  --  --  12.54  44.41  04.93  
 

0( seulav tset lioS* -  .mc 51 OnMK enilakla ;)htped 4- ah gk( N -1 s’neslO ,) - ah gk( P -1 HN dna ) 4 cAO -  gk( K
ah -1) 

 

5.4  rezilitreF  snoitauqe tnemtsujda  

 rezilitreF   snoitauqe tnemtsujda  dna htiw tnemeriuqer tneirtun eht gnitaluclac rof

 tuohtiw pleh eht htiw depoleved erew MYF  6.4 elbat ni nevig atad cisab fo . 

 elbaT 6.4 : snoitauqe tnemtsujda rezilitreF  

esod rezilitreF  tuohtiW  MYF  htiW  MYF  

d negortiN ah gk( eso -1) T6.3 = NF - NS65.0  T63.3 = NF - NS35.0 - MYF27.0  

d surohpsohP  eso  
ah gk( -1) PF 2O  5 T17.0 = - 79.0 PS  PF 2O5 T07.0= - PS69.0 - MYF25.0  

d muissatoP eso  
 ah gk( -1) 

KF 2 T46.0 = O -
KS60.0  

KF 2 T36.0 = O - KS60.0 - MYF11.0  

 

 

 erehW q( tegrat dleiY = T  ah -1  ) NS  OnMK enilaklA = 4-  ,N PS s’neslO = - ah gk( P -1) KS  .cA .mmA = -  K
ah gk( -1) 
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6.4  id rof stnemeriuqer K ,P ,N  dleiy tnereff eziam dirbyH fo stegrat  
MYF tuohtiw dna htiw  

 lios tnereffid ta muissatop dna surohpsohp ,negortin rof tnemeriuqer rezilitreF

d fo noitcudorp eht rof seulav tset eziam dirbyH fo stegrat dleiy tnereffi   detaluclac saw

.atad cisab eht morf  

6.4  1.   rezilitreF tuohtiw tnemeriuqer  MYF  
 muissatop dna surohpsohp ,negortin rof tnemeriuqer rezilitref ehT tuohtiw   MYF

elbat ni nevig era stegrat dleiy tnereffid fo noitcudorp eht rof seulav tset lios tnereffid ta  

margaid rab dna renokcer ydaer fo mrof eht ni 4 .gif & 31 , .ylevitcepser  

ah q 04 eveihca oT -1  ,tegrat dleiy 9  31.3 ah negortin gk -1 ta dedeen saw   lios eht

09 fo eulav tset  OnMK enilakla gk 4- ah N -  1 f saerehw ,negortin  tegrat dleiy emas eht ro

 001 ta OnMK enilakla rof eulav tset lios gk 4- ah N -1  ylno , 8 34.7   sa negortin fo gk

 tset lios eht fi ,rehtruF .deriuqer saw rezilitref  negortin fo eulav  si 011  ah gk -1 ot neht  

 tegrat dleiy emas eht niatta 8  47.1 ah N gk -1  lios gk 021 ta tegrat emas eht rof saerehw

OnMK enilakla rof eulav tset 4- ah N -1 40.67,  ah N gk -1 i en s  7.4 elbaT( dede 4 giF dna 1. .)  

7.4 elbaT : tnemeriuqeR K ,P ,N  d rof h fo stegrat dleiy tnereffi eziam dirby   tuohtiw
MYF  

tset lioS  eulav  
ah gk( -1) 

eziam dirbyH fo tegrat dleiY  ah q( -1) 

03  04  05  

OnMK enilaklA 4- 
N  rezilitreF – ah gk( N -1) 

09  30.75  31.39  32.921  

001  33.15  34.78  35.321  

011  46.54  47.18  48.711  

021  49.93  40.67  41.211  

neslO -P  rezilitreF – ah gk( P -1) 

02  47.92  81.64  26.26   

52  48.42  82.14  27.75   

03  89.91  93.63  38.25   

53  50.51  94.13  39.74   

.cA .mmA -K  rezilitreF – ah gk( K -1) 

001  56.61  73.42    80.23  

011  10.61  27.32    34.13  

021  63.51  70.32    87.03  

031  17.41  24.22    41.03  
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4 .giF 1. : h fo tnemeriuqeR K ,P ,N  eziam dirby  dna seulav tset lios tnereffid ta
MYF gnisu tuohtiw stegrat dleiy  

0

05

001

051

09

30.75 33.15

31.39

32.921ah gk( 
N fo esod rezilitreF

-1
)

OnMK enilakla fo  eulav tset lioS 4- ah gk( N -1)

0

01

02

03

04

05

06

07

02

47.92
48.42

81.64

26.26

P fo esod rezilitreF
2O

5
ah gk(

-
)1

s'neslo fo  seulav tset lioS - ah gk( P -1)

0

5

01

51

02

52

03

53

001

56.61 10.61

73.42

80.23

K fo esod rezilitreF
2

ah gk( 
O

-1
)

 .cA .mmA fo  seulav tset lioS - ah  gk( K -1)
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4 .giF 1. : h fo tnemeriuqeR K ,P ,N  eziam dirby  dna seulav tset lios tnereffid ta
MYF gnisu tuohtiw stegrat dleiy  

001 011 021

33.15 46.54 49.93

34.78 47.18 40.67

35.321 48.711 41.211

OnMK enilakla fo  eulav tset lioS 4- ah gk( N -1)

 ah/q 03

ah/q 04

ah/q 05

52 03 53

48.42
89.91

50.51

82.14
93.63

94.13

27.75
38.25

39.74

s'neslo fo  seulav tset lioS - ah gk( P -1)

 ah/q 03

ah/q 04

ah/q 05

011 021 031

10.61 63.51 17.41

27.32 70.32 24.22

34.13 87.03 41.03

 .cA .mmA fo  seulav tset lioS - ah  gk( K -1)

 ah/q 03

ah/q 04

ah/q 05
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4 .giF 1. : h fo tnemeriuqeR K ,P ,N  eziam dirby  dna seulav tset lios tnereffid ta
MYF gnisu tuohtiw stegrat dleiy  

 ah/q 03

ah/q 04

ah/q 05

 ah/q 03

ah/q 04

ah/q 05

 ah/q 03

ah/q 04

ah/q 05
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riuqer surohpsohp rezilitref ,ylralimiS  detegrat rof tneme  04 fo dleiy q ah -1  ta

 eulav tset lios rewol .e.i  02  ah gk -1 o  s’neslO f 81.64 saw surohpsohp  ah gk -1  tset lios eht tA .

52 fo eulav  s’neslO fo gk - ah P -1 t  04( tegrat dleiy emas eveihca o q ah -1),  fo tnemeriuqer

 rezilitref  saw surohpsohp 82.14  ah gk -1  ,tuB .  erehw  03 sehcaer eulav tset lios gk  gk 53 dna  

ah P s’neslO -1 rezilitref eht ,  deen surohpsohp  93.63 eb dluow  ah gk -1 94.13 dna  ah gk -1 

 ylevitcepser tegrat dleiy eht teem ot   04 fo q ah -1  elbaT( 7.4  4 giF dna 1. .)  

 iuqer rezilitref muissatoP  04 fo dleiy detegrat rof tnemer q ah -1 lios erehw ,   eulav tset

 001 saw muissatop fo ah gk -1 HN 4 AO C- ,K  73.42  atop rezilitref gk  .deriuqer saw muiss

 011 ta elihW ah gk -1 ah gk 021 , -1  031 dna ah gk -1  fo deen ,muissatop fo seulav tset lios

of rezilitref cissatop r emas  eb dluow tegrat dleiy  24.22 dna 70.32 ,27.32  ah gk -1 

 ylevitcepser ( 7.4 elbaT  4 giF dna 1. .)  

6.4 .  2   htiw tnemeriuqer rezilitreF denibmoc   esu MYF fo  

t 5 MYF roF 1.2.6.4  ah/  

denibmoc htiw muissatop dna surohpsohp ,negortin rof tnemeriuqer rezilitref ehT  

 era stegrat dleiy tnereffid fo noitcudorp eht rof seulav tset lios tnereffid ta MYF fo esu

5 .gif dna 41 elbat ni nevig  renonkcer ydaer fo mrof eht ni  .ylevitcepser margaid rab dna  

 ah q 04 eveihca oT -1 54.77 ,tegrat dleiy  ah negortin gk -1  tset lios eht ta dedeen saw

OnMK enilakla gk 09 fo eulav 4- ah N -1  tset lios gk 001 ta tegrat dleiy emas eht rof saerehw ,

OnMK enilakla rof eulav 4- ah N -1 31.27 ,   fi ,rehtruF .deriuqer saw rezilitref sa negortin fo gk

t sehcaer negortin fo eulav tset lios eht ah gk 011 o -  1 ah gk 021 dna -1  ot neht  emas eht hcaer

28.66 tegrat dleiy  ah N gk -1 15.16 dna  ah N gk -1  .ylevitcepser dedeen eb dluow  8.4 elbaT(

2.4 giF dna .)  

ah q 04 fo dleiy tegrat rof tnemeriuqer surohpsohp rezilitreF -1  eulav tset lios erehw

surohpsohp fo  ah gk 02 saw -1 13.24 ,surohpsohp s’neslO fo   saw surohpsohp rezilitref gk

ah gk 52 sehcaer eulav tset lios erehw ,tuB .deriuqer -1 ah gk 03 , -1 53 ,  ah gk -1  eht ,P s’neslO

ezilitref 84.73 eb dluow deen surohpsohp r  ah gk -1  56.23 , ah gk -1 28.72 ,  ah gk -1 epser  ylevitc

ah q 04 fo tegrat dleiy eht teem ot -1(  elbaT 4 2.4 giF dna 8. .)  

ah q 04 fo dleiy tegrat rof tnemeriuqer rezilitref muissatoP -1  fo eulav tset lios erehw ,

ah gk 001 saw muissatop -1 HN 4 AO C- 93.22 dna ,K   .deriuqer saw muissatop rezilitref gk

ah gk 011 ta elihW -1 ah gk 021, -1 ah gk 031 , -1  fo deen ,muissatop fo seulav tset lios

s rof rezilitref cissatop 57.12 eb dluow tegrat dleiy ema  ah gk -1 11.12 ,  ah gk -1 74.02 ,  ah gk -1  ,

( ylevitcepser .4 giF dna 8.4 elbaT 2 .)  
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 .giF 2.4 : R K ,P ,N tnemeriuqe  h fo  eziam dirby  dna seulav tset lios tnereffid ta
htiw stegrat dleiy  fo esu tniojnoc  MYF  (  5 ah/t ) 

0

02

04

06

08

001

021

09

77.34 64.83

54.77

21.111

ah gk( 
N fo esod rezilitreF

-1
)

OnMK enilakla fo  eulav tset lioS 4- ah gk( N -1)

0

01

02

03

04

05

06

02

90.62
62.12

13.24

45.85

P fo esod rezilitreF
2O

5
ah gk(

-1
)

s'neslo fo  seulav tset lioS - ah gk( P -1)

0

5

01

51

02

52

03

001

18.41 71.41

93.22

69.92

K fo esod rezilitreF
2

ah gk(  
O

-1
)

 .cA .mmA fo  seulav tset lioS - ah  gk( K -1)
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 .giF 2.4 : R K ,P ,N tnemeriuqe  h fo  eziam dirby  dna seulav tset lios tnereffid ta
htiw stegrat dleiy  fo esu tniojnoc  MYF  (  5 ah/t ) 

001 011 021

64.83 51.33 38.72

31.27 28.66 15.16

18.501 5.001 81.59

OnMK enilakla fo  eulav tset lioS 4- ah gk( N -1)

 ah/q 03

ah/q 04

ah/q 05

52 03 53

62.12
34.61

6.11

84.73
56.23

28.72

17.35
88.84

50.44

s'neslo fo  seulav tset lioS - ah gk( P -1)

 ah/q 03

ah/q 04

ah/q 05

011 021 031

71.41 45.31 9.21

57.12 11.12 74.02

33.92 96.82 50.82

 .cA .mmA fo  seulav tset lioS - ah  gk( K -1)

 ah/q 03

ah/q 04

ah/q 05
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 .giF 2.4 : R K ,P ,N tnemeriuqe  h fo  eziam dirby  dna seulav tset lios tnereffid ta
htiw stegrat dleiy  fo esu tniojnoc  MYF  (  5 ah/t ) 

 ah/q 03

ah/q 04

ah/q 05

 ah/q 03

ah/q 04

ah/q 05

 ah/q 03

ah/q 04

ah/q 05
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 elbaT 8.4 : P ,N  , K R tnemeriuqe  rof  d h fo stegrat dleiy tnereffi eziam dirby   hguorht
 fo esu tniojnoc htiw rezilitref MYF  5 (  t ah / ) 

seulaV tseT lioS   ah gk( -1) 
eziam dirbyH fo tegraT dleiY q( ah -1) 

03  40 50 

OnMK enilaklA 4- N  rezilitreF –  N ( ah gk -1) 

09  77.34  54.77  21.111  

001  64.83  31.27  18.501  

011  51.33  28.66  5.001  

021  38.72  15.16  81.59  

P s’neslO   rezilitreF – ( P ah gk -1) 

02  90.62  13.24  45.85  

52  62.12  84.73  17.35  

03  34.61  56.23  88.84  

53  6.11  28.72  50.44  

.cA.mmA -K  rezilitreF – ( K ah gk -1) 

001  18.41  93.22  69.92  

011  71.41  57.12  33.92  

021  45.31  11.12  96.82  

031  9.21  74.02  50.82  

 

01 MYF roF 2.2.6.4  t ah/  

  eveihca oT ah q 04 -1 30.86 ,tegrat dleiy  ah negortin gk -1  fo eulav tset lios eht ta dedeen saw

OnMK enilakla gk 09 4- ah N -1  eulav tset lios gk 001 ta tegrat dleiy emas eht rof saerehw ,

OnMK enilakla rof 4- ah N -1 17.26 ,  rehtruF .deriuqer saw rezilitref sa negortin fo gk  eht fi ,

ah gk 011 ot sehcaer negortin fo eulav tset lios -  1 ah gk 021 dna -  1 r ot neht  emas eht hcae

 04.75 tegrat dleiy ah N gk -1 80.25 dna  ah N gk -1 ( .ylevitcepser dedeen eb dluow  9.4 elbaT

3.4 giF dna .)  

fo dleiy tegrat rof tnemeriuqer surohpsohp rezilitreF  ah q 04 -1  eulav tset lios erehw

ah gk 02 saw surohpsohp fo -1 59.83 ,surohpsohp s’neslO fo   saw surohpsohp rezilitref gk

ah gk 52 sehcaer eulav tset lios erehw ,tuB .deriuqer -1 ah gk 03 , -1 53 ,  ah gk -1  eht ,P s’neslO

deen surohpsohp rezilitref  1.43 eb dluow  2 ah gk -1 92.92 ,  ah gk -1 64.42 ,  ah gk -1  ylevitcepser

ah q 04 fo tegrat dleiy eht teem ot -1( 3.4 giF dna 9.4 elbaT .)  

ah q 04 fo dleiy tegrat rof tnemeriuqer rezilitref muissatoP -1  fo eulav tset lios erehw ,

ah gk 001 saw muissatop -1 HN 4 AO C-  dna ,K 48.02   .deriuqer saw muissatop rezilitref gk

ah gk 011 ta elihW -1 ah gk 021, -1 ah gk 031 , -1  fo deen ,muissatop fo seulav tset lios

eb dluow tegrat dleiy emas rof rezilitref cissatop  2.02  ah gk -1 65.91 ,  ah gk -1 39.81 ,  ah gk -1  ,

( ylevitcepser 3.4 giF dna 9.4 elbaT .)  
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:3.4 .giF  h fo tnemeriuqeR K ,P ,N  dna seulav tset lios tnereffid ta eziam dirby
MYF fo esu tniojnoc htiw stegrat dleiy  (  01 ah/t ) 

0

02

04

06

08

001

021

09

53.43 40.92

30.86

7.101ah gk( 
N fo esod rezilitreF

-1
)

OnMK enilakla fo  eulav tset lioS 4- ah gk( N -1)

0

01

02

03

04

05

06

02

48.22
98.71

59.83

71.55

P fo esod rezilitreF
2O

5
ah gk(

-1
)

s'neslo fo  seulav tset lioS - ah gk( P -1)

0

5

01

51

02

52

03

001

62.31

48.02

24.82

K fo esod rezilitreF
2

ah gk( 
O

-1
)

 .cA .mmA fo  seulav tset lioS - ah  gk( K -1)
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:3.4 .giF  h fo tnemeriuqeR K ,P ,N  dna seulav tset lios tnereffid ta eziam dirby
MYF fo esu tniojnoc htiw stegrat dleiy  (  01 ah/t ) 

001 011 021

40.92 27.32 14.81

17.26 4.75 80.25

93.69 70.19 67.58

OnMK enilakla fo  eulav tset lioS 4- ah gk( N -1)

 ah/q 03

ah/q 04

ah/q 05

52 03 53

98.71
60.31

32.8

21.43
92.92

64.42

43.05
15.54

86.04

s'neslo fo  seulav tset lioS - ah gk( P -1)

 ah/q 03

ah/q 04

ah/q 05

011 021 031

26.21 99.11 53.11

2.02 65.91 39.81

24.82 87.72 41.72 5.62

 .cA .mmA fo  seulav tset lioS - ah  gk( K -1)

 ah/q 03

ah/q 04

ah/q 05
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:3.4 .giF  h fo tnemeriuqeR K ,P ,N  dna seulav tset lios tnereffid ta eziam dirby
MYF fo esu tniojnoc htiw stegrat dleiy  (  01 ah/t ) 

 ah/q 03

ah/q 04

ah/q 05

 ah/q 03

ah/q 04

ah/q 05

 ah/q 03

ah/q 04

ah/q 05
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9.4 elbaT  hguorht eziam dirbyH fo stegrat dleiy tnereffid rof tnemeriuqer K ,P ,N :
MYF fo esu tniojnoc htiw rezilitref  t 01 ( )ah /  

seulaV tseT lioS                 
ah gk( -1) 

ahq(eziam dirbyH fo tegraT dleiY -1) 

03  04  05  

OnMK enilaklA 4- N  rezilitreF – ( N ah gk -1) 

09  53.43  30.86  7.101  

001  40.92  17.26  93.69  

011  27.32  4.75  70.19  

021  14.81  80.25  67.58  

P s’neslO   rezilitreF – ( P ah gk -1) 

02  48.22  59.83  71.55  

52  98.71  21.43  43.05  

03  60.31  92.92  15.54  

53  32.8  64.42  86.04  

.cA.mmA -K  rezilitreF – ( K ah gk -1) 

001  62.31  48.02  24.82  

011  26.21  2.02  87.72  

021  99.11  65.91  41.72  

031  53.11  39.81  5.62  
 

esehT  fo gnidnif eht htiw etaroborroc stluser  ihtnaS  la te  . 0102( ,)  ihtnaS  la te  .

 vadaJ dna )1102( la te .  .)3102(  noitacilppA  dna P ,N evas ot dnuof neeb evah MYF fo

 morf ro porc ot porc morf yrav yam edutingam sti tub sporc tnereffid ni rezilitref K

 .noitacol ot noitacol  

6.4  3.  uqe rezilitreF eziam dirbyH rof MYF fo ecnelavi  

agitsevni tneserp eht ni MYF fo ecnelaviuqe rezilitreF  yb detaluclac saw noit

 tuohtiw dna htiw noitseuq ni tneirtun fo tnemeriuqer rezilitref ni secnereffid gnikat

dleiy tegrat dna eulav tset lios ralucitrap a ta MYF  01.4 elbaT(  fo gnivas egareva ehT .)

ref 90.51 saw MYF ennot 5 yb rezilit  ah gk -  1  67.3 ,N ah gk -  1  P 59.1 dna  ah gk -  1  ni K

 eht ,oslA .losilloM no stegrat dleiy dna eulav tset lios fo egnar eht ni htiw eziam dirbyH

avliuqe rezilitref 25.42 saw MYF sennot 01 yb ecnel  ah gk -  1  ,N 11.7  ah gk -  1 05.3 dna P  
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ah gk -  1  lios fo egnar eht ni htiw eziam dirbyH ni K  no stegrat dleiy dna eulav tset

.losilloM  .11.4 elbaT   htiw seirav MYF fo tceffe eht taht etacidni ylraelc seulav esehT

 htiw noitanibmoc ni MYF fo noitacilppA .tegrat dleiy dna ytilitref lios fo level

s ot dnuof neeb sah eziam dirbyH ni srezilitref lacimehc  negortin fo esu eht eva

 yb detroper osla erew sgnidnif fo epyt ralimiS .srezilitref cissatop dna surohpsohp,

 ;)9002( ,nasetaN dna magalihT ihtnaS  la te  vadaJ dna )1102( . la te . )3102(   ni

.ylevitcepser porc otamot dna toor teeb ,rewolfiluac  

01.4 elbaT : itreF  MYF fo ecnelaviuqe rezil 5(  ah t -1  )  stegrat dleiy gniyrav rednu
 fo slevel ytilitref dna eziam dirbyH  

eulav tset lioS  
ah gk( -1) 

 MYF fo ecnelaviuqe rezilitreF  ah /sennot 5 @ ah gk( -

1) 

 q( tegrat dleiY ah -1) 

03  04  05  naeM  

OnMKenilaklA 4-N rezilitreF - N ah gk( -1) 

09  52.31  86.51  01.81  76.51  

001  78.21  92.51  27.71  92.51  

011  84.21  19.41  43.71  19.41  

021  01.21  35.41  59.61  25.41  

naeM  76.21  01.51  5.71  90.51  

P s’neslO  rezilitreF - ah gk( P -1) 

02  46.3  68.3  80.4  68.3  

52  85.3  97.3  10.4  97.3  

03  15.3  37.3  59.3  37.3  

53  54.3  76.3  88.3  66.3  

naeM  45.3  67.3  89.3  67.3  

.cA.mmA -K  rezilitreF -K ah gk( -1) 

001  48.1  89.1  11.2  79.1  

011  38.1  69.1  01.2  69.1  

021  28.1  59.1  90.2  59.1  

031  08.1  49.1  80.2  49.1  

naeM  28.1  59.1  90.2  59.1  
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 fo ecnelaviuqe rezilitreF :11.4 elbaT ah t 01( MYF -1  dleiy gniyrav rednu )
eziam dirbyH fo slevel ytilitref dnastegrat  

eulav tset lioS  
ah gk( -1) 

@ MYF fo ecnelaviuqe rezilitreF  ah gk( ah /sennot 01 -1) 

ah q( tegrat dleiY -1) 

03  04  05  naeM  

OnMKenilaklA 4-N rezilitreF - ah gk( N -1) 

09  76.22  01.52  25.72  90.52  

001  92.22  27.42  41.72  17.42  

011  19.12  33.42  67.62  33.42  

021  25.12  59.32  83.62  59.32  

naeM  90.22  25.42  59.62  25.42  

P s’neslO  rezilitreF - ah gk( P -1) 

02  09.6  32.7  44.7  91.7  

52  49.6  61.7  83.7  61.7  

03  88.6  01.7  13.7  90.7  

53  18.6  30.7  52.7  30.7  

naeM  88.6  31.7  43.7  11.7  

.cA.mmA -K  rezilitreF -K ah gk( -1) 

001  93.3  25.3  66.3  25.3  

011  73.3  15.3  56.3  15.3  

021  63.3  05.3  46.3  05.3  

031  53.3  94.3  36.3  94.3  

naeM  63.3  05.3  46.3  05.3  
 

 4.6.4   dirbyH fo dleiy niarg no K dna P ,N ot esnopseR eziam  

  sah sesod elddim ta sesod tneirtun rehto gnipeek yb tneirtun a ot esnopseR  neeb

 tuo dekrow saw negortin fo sesod tnereffid ta MYF dna dleiy niarG .tuo dekrow  yb

 stneirtun rehto gnipeek dnemmocer( level tnatsnoc ta  rieht neht dna )elddim dna de

detaluclac si egareva N ot esnopseR . 21.4 elbat ni nevig si K dna P , . 

 revo noitacilppa negortin fo gk 051 dna 021 , 06 ot margolik rep esnopseR

 saw esnopser mumixam ehT .ylevitcepser 65.62 dna 26.91 ,12 eb ot dnuof saw lortnoc
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tacilppa N gk 081 ta deniatta  gk 06 ot 0 rof ,sesod evisseccus revo gniredisnoC .noi e.i  .

 dleiy ni esaercni detluser N gk 06 fo tnemercni 12 ot  ah gk -1 esaercni eht oS .   12 saw  gk

ah -1  gk 021 ot 06 rof ylralimiS .egnar siht ni noitacilppa N fo gk rep e.i .  fo esaercni na

detluser N gk 06   fo tnuoma eht ot dleiy ni esaercni 42.81  ah gk -1 esaercni eht oS .   saw

42.81  ah gk -  1 .egnar siht ni noitacilppa N fo gk rep dleiy   gk 081 ot 021 rof ylralimiS e.i . 

ah gk 44.04 fo tnuoma eht ot dleiy ni esaercni detluser N gk 06 fo esaercni na -1  eht oS .

rcni ah gk 44.04 saw esae -  1 egnar siht ni noitacilppa N fo gk rep dleiy esaercni ecneH .   fo

081 ot 021 morf noitacilppa N  .K dna P fo sesod elddim ta esnopser tsehgih dewohs gk  

21.4 elbaT eziam dirbyH fo dleiy niarg no K dna P ,N ot esnopseR :  

rezilitreF  
esod       
ah gk( -1) 

ah q( dleiy niarG -1) 
ah q(egarevA -1) 

gk esnopseR  -1 

MO 0 MO 5 MO 01  N revO 0 
evisseccus revO  

esoD  

N0 2.63  53  8.72  33  - 12  

N 06  06  3.71  5.95  6.54  12  42.81  

N 021  3.75  3.24  07  45.65  26.91  44.04  

N 081  4.39  8.76  2.18  8.08  65.62  - 

egarevA  27.16  6.04  26.95  589.35    

P0 5.91  7.15  6.57  49.84   67  

P 03  7.68  2.17  3.75  47.17  67  - 7.05  

P 06  3.75  3.24  07  45.65  76.21  3 

P 09  8.27  8.72  7.17  44.75  54.9  - 

egarevA  70.95  52.84  56.86  66.85    

K0 6.07  8.7  07  64.94  - - 

K 02  4.34  8.23  6.08  72.25  50.41  53.12  

K 04  3.75  3.24  07  45.65  7.71  56.4  

K 06  2.62  2.66  08  74.75  53.31  - 

egarevA  73.94  72.73  51.57  39.35    
 

09 dna 06 ,03 ot esnopseR  sohp gk  dna ,76.21 ,67 dnuof saw lortnoc revo surohp

.surohpsohp gk 03 ta deniatta saw esnopser mumixam ehT .ylevitcepser 54.9  

 gniredisnoC 03 ot 0 ,sesod evisseccus revo   gk e.i 03 fo esaercni na .   detluser P gk
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saercni 67 fo tnuoma eht ot dleiy ni e  ah gk -1 07 saw esaercni eht oS .  ah gk -1  rep dleiy

i noitacilppa P fo gk 06 ot 03 rof ylralimiS .egnar siht n   gk e.i 03 fo esaercni .   gk  P

ced detluser  7.05 ot dleiy ni esaer ah gk -1.  gk 09 ot 06 rof ylralimiS e.i  gk 03 fo esaercni .

ah gk 3 ot dleiy ni esaercni detluser P -1. itacilppa P ni esaercni ecneH 03 ot 0 morf no   gk

.K dna N fo sesod elddim ta esnopser tsehgih dewohs  

 06 dna 04 ,02 ot esnopseR ilppa muissatop fo gk  dnuof saw lortnoc revo noitac

M .ylevitcepser ,53.31 dna 7.71 ,50.41 esaercni mumixa  04 ta detroper saw dleiy ni   gk

s gniredisnoC .noitacilppa K  02 ot 0 morf ,sesod evisseccu  gk e.i  02 fo esaercni .  K gk

er detlus  50.41 ot dleiy ni esaercni  ah gk -1 cni eht oS . 50.41 saw esaer  ah gk -  1 dleiy niarg  

.egnar siht ni noitacilppa K fo gk rep   gk 04 ot 02 rof ylralimiS e.i  K gk 02 fo esaercni .

ah gk 53.12 ot dleiy ni esaercni detluser -1. esaercni eht rehtruF esod rezilitref d   dewohs

 56.4 saw ti sa dnert gnisaerced  ta 04 - 06  noitacilppa gk . esaercni ecneH   noitacilppa K fo

04 ot 02 morf  P dna N fo sesod elddim ta esnopser tsehgih dewohs gk . 

7.4   yduts noisserger elpitluM  

niarg neewteb pihsnoitaleR   ,seulav tset lios eht dna elbairav tnedneped sa dleiy

t lios neewteb snoitcaretni ,sesod MYF ,sesod rezilitref dna seulav tse   sa sesod rezilitref

 erew selbairav tnednepedni  tset lioS .noitauqe noisserger elpitlum a hguorht dehsilbatse

eseht rof desu seulav  OnMK enilakla erew snoitauqe 4- neslO ,N -  lamron lartuen dna P

etateca muinomma - ah gk ni K -  1  dna P ,N stneirtun fo mrof eht ni desu sesod rezilitreF

ah gk ni K -1. 

 snoitcnuf tnereffid rof snoitauqe noisserger elpitlum tnemirepxe tneserp eht nI

rger rieht htiw  .woleb debircsed dna depoleved erew tneiciffeoc noisse  

 = dleiY -  * 8110.0 + KS * 2342.0 + PS * 4001.1 + NS * 7141.0 + 2577.77

 2NF * 9000.0 + KF * 8021.0 + PF * 9949.1 + NF -  2PF * 8310.0 -  * 3700.0

 NSNF * 4000.0 + 2KF -  KSKF * 3300.0 + PSPF * 0630.0 -  + NO * 2760.4

)1(.………………KO * 8662.4  

 R2 *2137.0 = * 

 level 10.0 eht ta tnacifingiS **  

 level 50.0 eht ta tnacifingiS *  
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,erehW  

=KS dna PS,NS  lioS  eulav tset ( ah gk -1)  fo  muissatop dna surohpsohp negortin

.ylevitcepser  

 KF dna PF ,NF   esod rezilitref deilppA = ( ah gk -1)  fo  dna surohpsohp negortin

muissatop  .ylevitcepser  

niarG = Y  dleiy  ah q( -1  ) eziam dirbyH fo . 

  fo tneiciffeoc fo eulav ehT noitanimreted  R( 2 lpitlum ni deniatbo ) e  noisserger

noitauqe  2137.0 **  drocca atad eht ot tif ledom dna tnacifingis ylhgih si gni   ,smron RCTS ot

setacidni  37  elpmoc yb detciderp eb nac dleiy ni noitairav tnec rep  ,N lios elbaliava fo tes et

,P   rieht dna K & P ,N fo sesod rezilitref deilppa dna K  .noitcaretni  amrahS la te . )5002(  

R tnacifingis ylhgih dnuof  2 rof 19.0 dna 88.0 fo seulav  er elpitlum  snoitauqe noisserg  no

.tpetsulpaH  

7.4  1.  epyt esnopser rezilitreF  

 htiw timil a ot pu esaercni lliw dleiy eht eulav tset lios nevig a ta yllareneG

 ,esaerced tub esaercni ton lliw dleiy eht taht dnoyeb dna rezilitref fo esod gnisaercni

 gniwollof d fo waL“ eht ( ”nruter gnihsinimi tropeR RCTS 2791 , - .)37   ta ,esod rezilitref ehT

 eht fo eulav tset lios gnisaercni htiw sesaerced ,srucco esaercni dleiy mumixam hcihw

w thgie era ereht ro elbissop era sesnopser fo sepyt tnereffid thgiE .noitseuq ni tneirtun  sya

( dna )+( slobmys ciarbegla eht hcihw ni -  fo smret noitcaretni dna citardauq ,raenil eht fo )

oc noisserger - 2791 ,troper s’rotanidrooc RCTS( degnarra eb dluoc tneiciffe -  +( ni ylnO .)37

- - sod rezilitref mumitpo cificeps etis noitautis esnopser fo epyt )  noitseuq ni tneirtun fo e

 tsael ta tnacifingis era stneiciffeoc eerht eht taht dedivorp noitaitnereffid yb devired eb nac

 ecnacifingis fo level %5 )5891 ,launam RCTS( . 

 noisserger evoba morf noitagitsevni tneserp eht ni deifitnedi esnopser fo sepyT  

e oitauq 31.4 elbat ni nevig erew n . 

31.4 elbaT : deniatbo epyt esnopseR  hguorht   noitauqe noisserger  gnisu(  elohw
stolp ) 

R2 eulav  tneirtuN  epyt esnopseR  

2137.0  
negortiN  +++  

surohpsohP  + --  
muissatoP  +-+ 
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epyt esnopseR   +‛ - -  fo esnopser gnisaerced dna evitisop yb deziretcarahc si ’

 rezilitref dna lios neewteb noitalerroc evitagen si erehT .stneirtun rezilitref deilppa

 wal ehT .stneirtun  fo etarepo eb ot dias si nruter gnihsinimid s .seiduts eseht ni  

xe ralucitrap siht nI  eb nac esod rezilitref mumitpo cificeps etis eht ,tnemirep

 + “ si epyt esnopser eht sa surohpsohP rof devired - -  .”  epyt esnopser eht elihW  +‘ - +  ’

dewohs   eht htiw esaercni dleiy mumixam eht dna esod rezilitref mumitpo eht

.eulav tset lios gnisaercni   sihT .tnemirepxe ralucitrap siht ni muissatop htiw esac eht si  

8.4   ni stneirtun elbaliava etamitse ot sdohtem tnereffid fo ytilibatiuS
lios  

 suoiraV s yb detaulave sdohtem tset lio  wteb noitalerroc a tuo gnikrow  lios nee

av tset eziam dirbyH fo dleiy niarg dna seul   evitaler ehT .snoitidnoc dleif rednu

 nosirapmoc morf degduj saw tneirtun nevig a rof dohtem tset lios tnereffid fo ytilibatius

R fo edutingam eht fo  2  gnidulcni yb deniatbo snoitauqe noisserger eht fo seulav

m eht gnipeek emit hcae dohtem eno ylevitanretla  .tnatsnoc stneirtun rehto fo sdohte

R eht ,yllareneG 2  sa 56.0 ot 54.0 ,tif doog fo noitacidni sa nekat era 66.0 evoba seulav

 noitauqe eht fo tif roop sa 54.0 woleb dna ,tif etaredom )4791 ,RACI( . 

 noitauqe noisserger elpitlum tuo dnif ot dezylana erew ataD  tnereffid rof

.e.i sdohtem tset lios detceles htiw snoitcnuf  BA ro s’neslO -  lartuen dna dohtem APTD

HN lamron 4 AO C BA ro - hp elbaliava ,enimreted ot dohtem APTD  dna surohpso

,lios ni muissatop   .ylevitcepser  

.4 8.1 elbaliavA   surohpsohp  
ytilitref P fo noitaulavE   rezilitref P dnuos a ekam ot yrassecen si lios fo sutats

dleiy porc gnizimitpo rof noitadnemmocer  eroferehT .  gniwollof  noisserger elpitlum

noitauqe neeb evah s  .surohpsohp elbaliava fo noitaulave eht rof depoleved  

P s’neslO )I  

 = dleiY -  * 0022.0 + 7991.88  + NF * 4190.0 + KS * 3191.0 + PS * 9083.1 + NS

 2NF * 9000.0 + KF * 6661.0 + PF * 7964.2 -  2PF * 3410.0 -  2KF * 1700.0 - 

 NSNF * 2000.0 -  * 0300.0 + PSPF * 8940.0

)I(..……………………………KSKF  

R2 **486.0 =  
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BA )II - P APTD  

 = dleiY -  PS * 3322.1 + NS * 1222.0 + 2316.57  + NF * 3780.0 + KS * 9102.0 +

 2NF * 0100.0 + KF * 1062.0 + PF * 1771.2 -  2PF * 1510.0 -  2KF * 5700.0 - 

 NSNF * 3000.0 -  * 3200.0 + PSPF * 8040.0

KSKF )I(..……………………………  

 

R2  = 5086.0 **  

.4 8.2   muissatop elbaliavA  

w lareves yb detacovda neeb evah sdohtem suoremuN  eht erusaem ot srekro

nuof neeb sah eseht fo enon tub slios eht fo sutats K elbaliava  yllasrevinu eb ot d

 .elbacilppa eroferehT   gniwollof noitauqe noisserger elpitlum neeb evah s   rof depoleved

.muissatop elbaliava fo noitaulave eht  

(I) etatecA muinommA lartueN  

 = dleiY -  + NF * 4190.0 + KS * 3191.0 + PS * 9083.1 + NS * 0022.0 + 7991.88

 2NF * 9000.0 + KF * 6661.0 + PF * 7964.2 -  2PF * 3410.0 -  2KF * 1700.0 - 

 NSNF * 2000.0 -  * 0300.0 + PSPF * 8940.0

KSKF )I(..……………………………  

R2  = 9486.0 **  

BA )II - K APTD  

 = dleiY - 8624.18   + NF * 0690.0 + KS * 6551.0 + PS * 8183.1 + NS * 8122.0 +

 2NF * 9000.0 + KF * 7100.0 + PF * 4634.2 -  2PF * 1410.0 -  2KF * 5700.0 - 

 NSNF * 3000.0 -  * 2400.0 + PSPF * 3940.0

KSKF )I(..……………………………  

R2  = 0386.0 **  

 level 10.0 eht ta tnacifingiS **  

a tnacifingiS *  level 50.0 eht t  

,erehW  

( eulav tset lioS = KS dna PS ,NS ah gk -1)  fo muissatop dna surohpsohp negortin  

.ylevitcepser  



noissucsiD	dna	stluseR ........ ....  

 =CO eulav tset lioS  .)%( nobrac cinagro sa  

 KF dna PF ,NF   esod rezilitref deilppA = ( ah gk -1)  fo  dna surohpsohp negortin

muissatop  .ylevitcepser  

ah q( dleiy niarG = Y -1 .eziam dirbyH fo )  

R eht fo sisab eht no ,noitagitsevni tneserp eht nI 2  noisserger morf devired eulav

R( dohtem s’neslO ,snoitauqe 2= 486.0 BA ot roirepus dnuof saw )** -  dohtem APTD

R( 2  = 5086.0 )**  . yednaP  )2102(   osla  porc egabbac htiw stluser fo epyt ralimis detroper

ni   .losilloM  

HN lamron lartueN 4 AO C- R( dohtem K  2  = 9486.0 )**  BA ot roirepus dnuof saw -

dohtem K APTD  R( 2= 0386.0 )**   sa muissatop elbaliava fo noitanimreted fo esac ni

R rehgih yb detacidni 2  yb detroper osla erew sgnidnif ralimiS .seulav  hgniS(  .la te  9691

nahcaS dna  .la te  2791 .losilloM ni )  

 dohtem s’neslO taht detseggus eb nac ti ,snoitavresbo evoba eht morf eroferehT

HN muinomma lartuen dna 4 AO C  lios gninimreted rof secidni sa nekat eb nac dohtem

 fo losilloM ni ylevitcepser muissatop elbaliava lios dna surohpsohp elbaliava

.dnahkarattU  

9.4    noitciderp eulav tset lioS  

eulfni ylegral si porc a fo tsevrah eht retfa lios eht ni ytilibaliava tneirtuN  decn

 dna dleiy porc ,dedda stneirtun rezilitref fo tnuoma eht ,sutats tneirtun lios laitini eht yb

 yb decalper si erutluconom eht ,oirenecs tneserp eht ni tuB .desiar porc eht fo erutan eht

er rezilitref desab tset lios ylppa oT .hcaorppa ecneuqes gnipporc  eht ,snoitadnemmoc

 .elbacitcarp ton si hcihw ,porc hcae retfa detset eb ot era slios   tset lios detciderp ehT

 dna porc gnideeccus rof sesod rezilitref eht gnidnemmocer rof dezilitu eb nac seulav

ihT .porc hcae retfa tset lios fo deen eht gnitanimile ,ecneh  rof yaw eht sedivorp s

fo sisab eht no ecneuqes gnipporc elohw rof snoitadnemmocer rezilitref eht gnibircserp  

 seriuqer tnemeganam tneirtun ot hcaorppa desab tset lios a gnisU .seulav tset lios laitini

 evitceffe eht ,dleiy porc ot detaler tnemerusaem xedni  eht gnirud ylppus tneirtun

 ecivres depoleved llew dna seulav tset lios fo gnirotinom raluger ,doirep htworg

( lortnoc ytilauq tnellecxe htiw erutcurtsarfni  nnamreboD la te 3002 ,.  ton si hcihw )

t yrassecen emoceb sah ti oS .weiv fo tniop s’remraf ni elbisaef  tset lios eht tciderp o

tsop yb enod si tI .porc a fo tsevrah eht retfa seulav -  gnitciderp eulav tset lios tsevrah



noissucsiD	dna	stluseR ........ ....  

 stneirtun deniatbo eht dna esod rezilitref deilppa ,seulav tset lios lativ gnisu snoitauqe

ht fo eulav tset lios eht gnisu yB .dleiy ro ekatpu  tnedneped a sa selpmas tsevrah tsop e

 sa ekatpu ro dleiy dna sesod rezilitref deilppa ,eulav tset lios laitini dna elbairav

 ehT .devired erew snoitauqe laimonylop raenil gniwollof eht selbairav tnednepedni

:swollof sa si pihsnoitaler lanoitcnuf -  

1.4 elbaT 4:  desab tneirtun lios tsevrahtsop fo noitauqe noitciderP  dna dleiy no
eziam dirbyH fo ekatpu  

oN,S  noitauqe noitciderP  eulaV 2R  

.1.1  dleiy no desaB .1  

 = NHP -  NF * 0523.0 + NS * 4216.0 + 2793.9 - *Y * 3210.0  **5935.0  

= PHP   9261.0 + PS * 1781.0 + 0194.7 Y * 8640.0 + PF *  **8674.0  

= KHP  Y * 6290.0 + KF * 1553.0 + KS * 4361.0 + 4200.521  **1172.0  

ekatpu no desaB.2  

 = NHP - U * 3080.0 + NF * 9382.0 + NS * 5065.0 + 9579.6 N **3645.0  

= PHP  U * 9742.0 + PF * 8831.0 + PS * 7830.0 + 8503.7 P **5016.0  

= KHP  U * 9880.0 + KF * 5871.0 + KS * 0711.0 + 2524.821 K **2953.0  

 

 2( level 10.0 eht ta tnacifingis si noissergeR ** - )deliat   
2( level 50.0 eht ta tnacifingis si noissergeR * -  )deliat  

 

,erehW  

 ,negortiN rezilitreF = NF  

 ,surohpsohP rezilitreF =PF  

 muissatoP rezilitreF =KF  

 = NS  ,negortiN lioS  

.surohpsohP lioS=PS  

  ,muissatoP lioS =KS  

 = NHP ,negortiN lioS tsevraH tsoP  

 surohpsohP lioS tsevraH tsoP =PHP   

 = KHP  ,muissatoP lioS tsevraH tsoP  

.dleiY =Y  



noissucsiD	dna	stluseR ........ ....  

  R fo eulav eht ,ecniS  2  neewteb ecnereffid eht taht setacidni hcihw ssel si

 ti ,ecneH .tnereffid hcum ton era sretemarap lios fo seulav lautca dna detciderp  srefni

 eht no seulav tset lios tciderp nac ew dna seulav lautca eht selbmeser noitciderp ruo taht

ana tsevrah tsop fo sisab .selpmas lios fo sisyl   

:woleb nevig era K dna ,P,N rof selpmas lios tsevrah tsop eht fo seulav detciderp ehT  

 :51.4 elbaT  detciderP  ,negortin rof deniatbo seulav tset lioS tsevrah tsoP
stolp latnemirepxe ni muissatop dna surohpsohp  sisab dleiy no  

                                                                I pirtS  

.oN tolP  tnemtaerT  
enilaklA  

OnMK  4 -N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

.1  N2P3K 1MO  2  39.211  25.71  27.161  

.2  N2P2K 1MO  2  70.211  99.61  88.261  

.3  N0P0K 1MO 0  15.57  43.01  27.841  

.4  N2P2K 1MO 0  81.311  45.41  40.841  

.5  N2P2K 0MO  3  67.711  78.51  87.861  

.6  N1P2K 0MO 1  05.79  17.61  23.751  

.7  N2P0K 0MO 2  16.901  33.11  30.061  

.8  N3P2K 0MO 1  69.921  85.71  83.851  

.9  N3P3K 2MO 2  83.821  69.91  45.561  
.01  N1P1K 2MO 2  85.88  11.41  58.061  
.11  N3P2K  3 2MO  59.331  70.81  23.271  
.21  N0P2K 2MO 2  42.94  10.51  31.551  
.31  N2P3K 2MO 3  77.89  76.91  43.761  
.41  N0P0K 2MO 0  16.16  46.11  54.641  
.51  N3P1K 2MO 1  80.331  45.61  66.161  
.61  N3P3K 2MO 3  45.331  38.12  53.571  
.71  N1P1K 0MO 1  18.98  45.41  23.651  
.81  N0P0K 0MO 0  15.77  51.11  86.941  
.91  N2P2K 0MO 1  75.601  61.61  85.551  
.02  N2P1K 0MO 1  26.031  25.31  36.161  
.12  N3P2K 1MO 2  38.721  91.81  33.461  
.22  N1P2K 1MO 2  15.19  80.51  02.061  
.32  N3P3K 1MO 1  15.741  78.91  03.561  
.42  N2P1K 1MO 2  32.031  73.51  94.071  

 
 



noissucsiD	dna	stluseR ........ ....  

II pirtS  
 

.oN tolP  tnemtaerT  
 enilaklA

OnMK 4-N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

.1  N1P1K 1MO 1  20.49  72.41  96.651  

.2  N0P0K 1MO 0  76.38  52.11  34.151  

.3  N2P2K 1MO 1  56.821  23.61  64.061  

.4  N2P1K 1MO 1  00.821  50.41  20.061  

.5  N3P3K 0MO 3  61.841  24.12  55.771  

.6  N3P3K 0MO 2  15.841  85.91  99.861  

.7  N1P1K 0MO 2  60.801  27.51  52.961  

.8  N0P0K 0MO 0  31.78  41.11  41.251  

.9  N2P2K 2MO 0  37.111  46.71  26.351  

.01  N1P2K 2MO 2  74.69  75.71  75.561  

.11  N3P2K 2MO 2  25.431  70.81  93.761  

.21  N3P3K 2MO 1  34.431  66.02  81.261  

.31  N2P1K 2MO 2  62.311  77.41  36.461  

.41  N0P0K 2MO 0  34.77  90.21  53.051  

.51  N2P3K 2MO 2  15.611  67.91  88.661  

.61  N2P2K 2MO 2  56.021  95.71  38.761  

.71  N0P2K 0MO 2  02.57  45.51  68.261  

.81  N3P2K 0MO 3  42.621  03.81  94.171  

.91  N3P1K 0MO 1  77.63  41.61  75.061  

.02  N2P3K 0MO 3  76.611  31.91  85.171  

.12  N1P2K 1MO 1  53.101  32.71  53.061  

.22  N2P0K 1MO 2  42.221  15.21  05.661  

.32  N2P2K 1MO 3  70.221  14.71  67.371  

.42  N3P2K 1MO 1  30.041  29.81  77.261  



noissucsiD	dna	stluseR ........ ....  

III pirtS  
 

.oN tolP  tnemtaerT  
 enilaklA

OnMK 4-N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

.1  N0P0K 1MO 0  28.201  11.11  20.751  

.2  N3P3K 1MO 2  35.961  71.12  25.671  

.3  N0P2K 1MO 2  13.09  00.61  87.661  

.4  N1P1K 1MO 2  06.111  48.41  43.961  

.5  N2P2K 0MO 0  44.521  06.81  43.751  

.6  N0P0K 0MO 0  34.29  78.21  99.451  

.7  N1P2K 0MO 2  01.911  75.81  66.171  

.8  N3P2K 0MO 2  30.641  22.81  46.171  

.9  N3P2K 2MO 1  55.151  76.81  69.661  

.01  N2P2K 2MO 3  76.731  40.91  62.971  

.11  N2P0K 2MO 2  62.121  66.41  25.861  

.21  N1P1K 2MO 1  47.121  43.61  82.761  

.31  N1P2K 2MO 1  99.411  89.71  85.461  

.41  N2P2K 2MO 1  96.621  15.81  25.461  

.51  N0P0K 2MO 0  71.88  59.21  79.451  

.61  N2P1K 2MO 1  65.731  38.71  22.861  

.71  N3P3K 0MO 1  00.441  47.12  59.461  

.81  N2P3K 0MO 2  35.921  48.02  64.071  

.91  N2P2K 0MO 2  89.621  20.81  92.861  

.02  N2P1K 0MO 2  99.721  58.61  83.171  

.12  N3P3K 1MO 3  22.441  19.02  61.571  

.22  N3P1K 1MO 1  54.341  44.61  47.361  

.32  N3P2K 1MO 3  10.241  68.81  08.571  

.42  N2P3K 1MO 3  74.701  45.81  00.661  



noissucsiD	dna	stluseR ........ ....  

 detciderP  dna surohpsohp ,negortin rof deniatbo seulav tset lioS tsevrah tsoP
stolp latnemirepxe ni muissatop  sisab ekatpu no  

                                                                I pirtS  

.oN tolP  tnemtaerT  
enilaklA  

OnMK  4 -N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

.1  N2P3K 1MO  2  23.901  46.71  95.951  

.2  N2P2K 1MO  2  86.701  96.41  81.851  

.3  N0P0K 1MO 0  69.17  08.8  67.541  

.4  N2P2K 1MO 0  27.601  84.31  77.741  

.5  N2P2K 0MO  3  29.211  07.41  87.261  

.6  N1P2K 0MO 1  73.69  23.51  16.651  

.7  N2P0K 0MO 2  90.901  57.21  48.851  

.8  N3P2K 0MO 1  54.821  23.71  38.951  

.9  N3P3K 2MO 2  07.231  78.12  70.861  

.01  N1P1K 2MO 2  02.98  73.41  59.161  

.11  N3P2K 2MO 3  96.631  14.02  86.671  

.21  N0P2K 2MO 2  22.35  71.51  26.351  

.31  N2P3K 2MO 3  96.001  49.91  90.961  

.41  N0P0K 2MO 0  46.16  50.21  99.441  

.51  N3P1K 2MO 1  72.331  99.61  99.261  

.61  N3P3K 2MO 3  18.531  34.12  03.671  

.71  N1P1K 0MO 1  17.98  56.31  54.551  

.81  N0P0K0 0MO  67.57  50.01  93.741  

.91  N2P2K 0MO 1  14.401  05.51  28.551  

.02  N2P1K 0MO 1  06.621  75.31  19.751  

.12  N3P2K 1MO 2  23.321  87.61  80.361  

.22  N1P2K 1MO 2  73.88  07.31  21.551  

.32  N3P3K 1MO 1  29.141  63.71  90.951  

.42  N2P1K 1MO 2  85.621  79.31  93.561  
 



noissucsiD	dna	stluseR ........ ....  

II pirtS  
 

 tolP .oN  tnemtaerT  
 enilaklA

OnMK 4-N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

.1  N1P1K 1MO 1  62.49  68.31  79.551  

.2  N0P0K 1MO 0  19.08  71.01  73.841  

.3  N2P2K 1MO 1  24.321  52.41  08.751  

.4  N2P1K 1MO 1  54.421  62.31  18.751  

.5  N3P3K 0MO 3  90.641  88.81  66.371  

.6  N3P3K 0MO 2  14.541  14.81  67.661  

.7  N1P1K 0MO 2  35.801  13.41  77.561  

.8  N0P0K 0MO 0  49.68  34.11  36.051  

.9  N2P2K 2MO 0  02.311  49.61  84.751  

.01  N1P2K 2MO 2  19.99  03.81  51.861  

.11  N3P2K 2MO 2  48.431  59.81  22.961  

.21  N3P3K 2MO 1  02.041  74.32  85.861  

.31  N2P1K  2 2MO  26.511  90.61  07.071  

.41  N0P0K 2MO 0  83.77  41.31  59.941  

.51  N2P3K 2MO 2  93.711  38.02  26.661  

.61  N2P2K 2MO 2  04.121  69.71  89.861  

.71  N0P2K 0MO 2  58.67  41.51  43.751  

.81  N3P2K 0MO 3  19.721  48.71  91.961  

.91  N3P1K 0MO 1  89.631  10.61  00.161  

.02  N2P3K 0MO 3  59.511  08.91  50.961  

.12  N1P2K 1MO 1  44.201  02.61  90.061  

.22  N2P0K 1MO 2  15.121  13.21  46.261  

.32  N2P2K 1MO 3  59.021  84.61  07.961  

.42  N3P2K 1MO 1  65.141  97.81  72.461  



noissucsiD	dna	stluseR ........ ....  

III pirtS  
 

.oN tolP  tnemtaerT  
 enilaklA

OnMK 4-N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
 gk( ah -1) 

.1  N0P0K 1MO 0  17.99  54.11  53.351  

.2  N3P3K 1MO 2  10.961  28.02  02.871  

.3  N0P2K 1MO 2  91.29  02.61  36.261  

.4  N1P1K 1MO 2  35.411  88.51  50.171  

.5  N2P2K 0MO 0  16.521  67.81  91.161  

.6  N0P0K 0MO 0  36.09  62.01  83.151  

.7  N1P2K 0MO 2  25.811  89.71  78.071  

.8  N3P2K 0MO 2  38.641  64.91  53.471  

.9  N3P2K 2MO 1  05.151  62.91  75.861  

.01  N2P2K 2MO 3  83.041  32.81  64.771  

.11  N2P0K 2MO 2  34.421  61.61  76.471  

.21  N1P1K 2MO 1  65.721  83.81  41.271  

.31  N1P2K 2MO 1  63.811  98.91  84.961  

.41  N2P2K 2MO 1  99.031  43.02  45.171  

.51  N0P0K  0 2MO  46.09  00.51  36.451  

.61  N2P1K 2MO 1  66.041  41.81  78.271  

.71  N3P3K 0MO 1  53.741  16.22  16.071  

.81  N2P3K 0MO 2  84.031  13.02  97.071  

.91  N2P2K 0MO 2  57.521  25.61  73.761  

.02  N2P1K 0MO 2  17.131  01.81  31.471  

.12  N3P3K 1MO 3  07.341  58.12  75.771  

.22  N3P1K 1MO 1  50.341  90.71  47.461  

.32  N3P2K 1MO 3  68.341  15.02  95.871  

.42  N2P3K 1MO 3  97.701  87.02  52.471  
 



 

 

 Summary                  
and                 

Conclusion  



noisulcnoC	dna	yrammuS ........ ....  

noisulcnoc dna yrammus   
 
 

 tneserp ehT saw noitagitsevni   tuo deirrac  gnirud raey eht  7102 - 81  no  an  ciuqA

H  ta llodulpa D7  fo kcolb ertneC hcraeseR porC eugolroB .E namroN ,  tnaP .B.G

ragantnaP ,ygolonhceT dna erutlucirgA fo ytisrevinU  . T eh  noc saw tnemirepxe  ni detcud

irepxe gnidivid yb depoleved saw tneidarg ytilitref lios esahp tsrif nI .sesahp owt m  latne

 eerht otni dleif erehw spirts  srezilitref fo esod dedarg  deilppa saw   ni spirts eseht   dna

tsuahxe  porc  6252PU .rav( taehw ) niarg rof  nworg saw  . ahp dnoces nI es   porc tset  dirbyH

7733P.rav( eziam )  yb nworg saw  rehtruf stolp 42 ni pirts hcae gnidivid   stnemtaert 12 rof

lortnoc 3 dna  .stolp  erht fo snoitanibmoc detceles ot esnopseR  dna 5 ,0( MYF fo slevel e

1  t 0 ah -1) fo slevel ruof ,  hcae  81 dna 021 ,06 ,0( negortin 0 ah N gk -1  ,)  ,03 ,0( surohpsohp

09 dna 06  P gk 2O5 ah -1 dna )   06 dna 04 ,02 ,0( muissatop K gk 2O ah -1 effid ta )  ytilitref tner

slevel   tegrat rof sesod tneirtun gnitupmoc rof noitauqe elbadneped poleved ot deiduts saw

litref lios laitini fo sisab eht no dleiy yti  . tneilaS   latnemirepxe  sgnidnif ht fo si  

 noitagitsevni :woleb dezirammus era  

1.  ytilitreF tneidarg   saw depoleved  esod rezilitref laitnereffid gnisu yb s  gniworg dna

 a rg 6252PU.rav taehW( porc gnizilibats tneida ) niarg rof .  cinagrO  degnar nobrac

 morf ot 651.0  71.1   htiw 55.0  tnec rep  naem OnMK enilaklA , 4  elbatcartxe

 negortin  morf degnar 6.571 ot 2.05  htiw  2.901  ah N gk -1 naem  s’neslO ,

 surohpsohp  morf degnar 76.12 ot 4.01   htiw  08.51 ah P gk -1  naem  lartuen dna

HN lamron 4  muissatop elbatcartxe cAO  morf degnar  3.69 2.891 ot   htiw 8.941   gk

ah -1 .lios ecafrus eht ni naem  yltnacifingis dehsilbatse saw tneidarg ytilitreF   htiw

tcepser  ot  P ,N  dna  .K  pirts tneidarg ytilitref eht gnoma noitairaV s  sa llew sa  eht

 pirts eht nihtiw ytilibairav .e.i  acifingis saw stnemtaert gnoma 1 ta tn .level %  

2.  egarevA niarg   fo dleiy  morf deirav eziam dirbyH  87.7  ot 501   htiw 84.65  q ah -1 

 .naem eziam dirbyH fo dleiy niarg egarevA   saw rocer  III pirts fo redro ni ded

( 48.66  q ah -1 ( II pirts yb dewollof ) 85.65  q ah -1 ( I pirts dna ) 20.64  q ah -1 .)  

3. garevA  morf deirav eziam dirbyH fo dleiy ssamoib e  98.83  ot 54.404  ah q -  1  htiw

naem 20.922  fo redro ni dedrocer saw eziam dirbyH fo dleiy ssamoib egarevA .

( III pirts 54.482  ah q -1 ( II pirts yb dewollof ) 14.222  ah q -1 ( I pirts dna ) 91.081   q

ah -1 .)  

 retpahC 5 
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4. vA  ekatpu egare o negortin f  niarg yb   morf deirav  57.2  ot 75.25   htiw 15.62  ah gk -1 

egarevA .naem   ekatpu  saw negortin fo  dedrocer  tsehgih ( III pirts ni 5.13  ah gk -1), 

( II pirts yb dewollof 11.82  ah gk -1  dna ) ( I pirts 18.91  ah gk -1  .)  

5. ekatpu egarevA  surohpsohp fo  niarg yb  rav  morf dei 86.0   ot  02.01 ah gk -1 htiw   13.5

ah gk -  1 .naem  egarevA   surohpsohp fo ekatpu  dedrocer  tsehgih ( III pirts ni 74.6   gk

ah -1), ( II pirts yb dewollof 63.5  ah gk -1 dna )  ( I pirts 21.4  ah gk -1 .)   

6.  egarevA fo ekatpu   muissatop  morf deirav niarg yb 9.67 ot 99.4  3 ah gk -  1 htiw   84.93

ah gk -1 egarevA .naem  ekatpu  saw muissatop fo   dedrocer  tsehgih ( III pirts ni  23.74

ah gk -1), ( II pirts yb dewollof  03.93 ah gk -1  dna ) ( I pirts  28.13 ah gk -1 .)  

7.  deirav tnalp elohw yb negortin fo ekatpu egarevA  15.112 ot 56.31 ah gk -1 htiw  

 40.311 ah gk -1  III pirts ni tsehgih dedrocer saw negortin fo ekatpu egarevA .naem

( 44.831  ah gk -1 ( II pirts yb dewollof ,) 80.311  ah gk -1 ( I pirts dna ) 06.78  ah gk -1  .)  

8. surohpsohp fo ekatpu egarevA  tnalp elohw yb  morf deirav 01.4   ot 30.14  ah gk -1 

 htiw 99.22  ah gk -  1  III pirts ni tsehgih dedrocer surohpsohp fo ekatpu egarevA .naem

(  15.82 ah gk -1 ( II pirts yb dewollof ,) 79.12  ah gk -1 ( I pirts dna )  15.81 ah gk -1  .)  

9.  morf deirav niarg yb muissatop fo ekatpu egarevA 10.262 ot 52.21  ah gk -  1 htiw  

 94.941 ah gk -  1 .naem   III pirts ni tsehgih dedrocer saw muissatop fo ekatpu egarevA

(  24.091 ah gk -1 ( II pirts yb dewollof ,)  75.141 ah gk -1 ( I pirts dna )  05.611 ah gk -1 .)  

01 .  cisaB eno fo noitcudorp eht rof tnemeriuqer tneirtun .ziv sretemarap  latniuq   fo

niarg eziam dirbyH  )RN(  dna  lios fo noitubirtnoc  )SC( rezilitref ,  )FC(  MYF dna  

)MYFC(  ret ni ,N fo sm  .atad evoba fo pleh eht htiw detaluclac saw K dna P  

11 .  enO latniuq  niarg   fo dleiy eziam dirbyH   htiw decudorp saw  71.2  gk negortin  64.0 ,

47.2 dna surohpsohp gk  .muissatop gk  

21 . noitubirtnoC  ylppus ot lios fo   saw porc eht rof muissatop dna surohpsohp ,negortin

8.62 ,41.33   dna 17.22  .ylevitcepser ,tnec rep  

31 . noitubirtnoC  muissatop dna surohpsohp ,negortin rof MYF deilppa morf   saw

04.93 dna 44.41 ,12.54  tnecrep  .ylevitcepser  

41 . ref morf noitubirtnoC  rezilit w  sa 16.724 dna 25.36 ,63.26  tnecrep   deilppa  htiw

dna MYF  81.85  , 86.26   dna 4.024  tnecrep   MYF tuohtiw  ,negortin rof

.ylevitcepser ,muissatop dna surohpsohp  
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51 . ,RN( atad cisab fo sisab eht nO  ,)MYFC dna FC ,SC   tnemtsujda rezilitref

poleved erew snoitauqe r dna de  dna surohpsohp ,negortin fo tnemeriuqe

 fo stegrat dleiy tnereffid rof detaluclac saw muissatop eziam dirbyH   tnereffid ta

 htiw dna enola rezilitref lacimehc fo noitacilppa eht htiw seulav tset lios

oc denibm  .MYF fo esu  

61 .  rezilitreF sesod  deilppa eb ot  w desaerced seulav tset lios gnisaercni hti   rof  a

tegrat dleiy ralucitrap .  tset lios ralucitrap a rof ,revewoH  sesod rezilitref eulav  ot

 deilppa eb desaercni  .sdleiy tegrat gnisaercni htiw  

71 .  eulav ehT ecnelaviuqe rezilitref fo  saw  eiy rehgih ta tsehgih dnuof  level dl  elihw

 ti w desaerced  egarevA .seulav tset lios gnisaercni hti 5 yb rezilitref fo gnivas  

saw MYF ennot  90.51  ah gk -  1 67.3 ,N  ah gk -  1 59.1 dna P  ah gk -  1  K  nihtiw eht  

 fo egnar eulav tset lios s tref fo gnivas egareva dna stegrat dleiy dna  01 yb rezili

t 25.42 saw MYF enno  ah gk -  1 11.7 ,N  ah gk -  1 05.3 dna P  ah gk -  1  eht nihtiw K

stegrat dleiy dna seulav tset lios fo egnar  

81 .  elpitluM tauqe noisserger  noi  saw  fo dleiy niarg gnitcennoc yb depoleved

desu gnieb eziam dirbyH  tnedneped sa  deilppa ,eulav tset lios dna   rezilitref

morF .selbairav tnednepedni sa noitcaretni rieht dna sesod  eht  R2 ( 2137.0  )**

raelc si ti ,eulav  37 taht  p niarg ni noitairav tnec re  yam dleiy  .detciderp eb   laedI

 +‛ - -’  epyt esnopser raenil rof   dna et noitcaretni citardauq mr   rof surohpsohp  

ihw  el + +‛  +’  saw epyt esnopser rof devresbo   +‘ dna negortin -  rof ’+

.muissatop . 

91 .  eht morF yduts tneserp yam ti ,   detseggus eb taht   lios rof dohtem s’neslO

HN muinomma lartuen dna surohpsohp elbaliava 4 AO C  dohtem  elbaliava lios rof

dluoc muissatop  ekat eb i sa n  gninimreted rof secidn ni K dna P   fo losilloM

karattU  .dnah BA - sa APTD  na  tnatcartxe lasrevinu  c eb dluo   lios yb detpoda

tcartxe ti sa noitcartxe rof seirotarobal gnitset s  suoirav dna K dna P htob

.lios eht morf oot stneirtunorcim  

,suhT  eht  agitsevni tneserp  sedivorp noit  a sisab gnorts  eht rof   rezilitref

r tegrat no desab snoitadnemmoce  tpecnoc dleiy  hcihw   nac fe  03 ot pu krow ylevitcef

05 dna  q ah -1  dleiy stegrat  ni  eziam dirbyH   no nworg U fo slosilloM hkaratt  .dna

 tegrat ,sediseB  dleiy  desab nemmocer rezilitref  snoitad  ylno ton  decnalab edivorp
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 ot noitirtun ,porc   osla tub  .htlaeh lios dna ytivitcudorp porc eht niatsus ot elba era

 desab srezilitref gniylppa yb ytilibatiforp doog hctef osla dluoc sremraf roop ecruoseR

.tpecnoc dleiy tegrat cificeps etis no  

 eht roF non dna elbawener htob fo noitazilitu mumitpo -  secruoser elbawener

s fo ytilauq rof nrecnoc eht dna  ,tnemnorivne dna htlaeh lio  eht  gnitset lios no hcraeser

sdeen   erom sisahpme   ot snoitacifidom dna  erutuf eht teem .segnellahc   
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detiC erutaretiL … 

J hsakarpaya N ,.C.T , rakilaga P ,.P.V , iraju  .T.B , dna  S ytte 6002 ,.A.R ,  fo tceffE ,

 .noitagirri rednu eziam fo dleiy dna htworg no scinagroni dna scinagro

.icS .cirgA .J akatanraK 897 :)3(81 , - .997   

.S.T ,amreV dna K.V ,iruS ,atiraS ahJ , 7991 o esnopseR .  detargetni ot eziam defniar f

T a ni tpecnoc dleiy detegrat no desab tnemeganam tneirtun  .fladulpaH cipy .J  

icS lioS .coS .dnI . 306 :)3( 54 - .506  

 .R.K ,ranoS dna .S.B ,madaK , 6002  rezilitref eht gnissessa rof hcaorppa dleiy detegraT .

i noino fo stnemeriuqer  .slositreV n J  . .icS lioS .coS naidnI  315:)4( 45 - .515  

.C.R ,mahtuaG dna kohsA ramuK ,.B.T ,ikraK , 5002  detargetni fo ecneulfnI .

 lios dna stneirtun fo ekatpu dna tnetnoc dleiy htworg no tnemeganam tneirtun

( eziam ni sutats ytilitref syam aeZ  .) .irgA .J .dnI  icS 286 :)01( 57 . - .586  

,.P.S ,enirahtaK   ,.R ,ihtnaS .R ,nasetaN dna .S ,mahtagaraM , 3102 .  desaB tseT lioS

 rof ledoM dleiY detegraT muC evitcudnI hguorhT snoitpircserP rezilitreF

 .lositpecnI no nottoC cinegsnarT .icS .ireteV dna .irgA .J  63 :6 - .44  

 ,kacroK .S.D ,gninnaF dna .F.R , 8791  dna lekcin ,reppoc ,muimdac fo ytilibatcartxE .

 .slevel lios evissecxe ta tnetnoc tnalp dna APTD susrev dica elbuod yb cniz  .J

lauQ .norivnE 605 :7 ,. - .215  

.S.K ,rukahT dna linA ramuK , 9002 ni gnipporc retni fo tceffE . - neerg utis   serunam

( eziam ni ecnalab negortin lios dna ytivitcudorp no slevel ytilitref dna  aeZ

syam  ) -  .metsys gnipporc )supan acissarB( nosras ihbog .irgA .J .dnI  icS  :)9( 97 .

857 - .26  

.amrahS yajnaS dna S .K ,rukahT ,linA ramuK , 5002 tnI .  tneirtun detarge

nemeganam  ni t ( eziam Z syam ae ( nosras ihbog )  arefielO pss supan acissarB

aunna .rav  .noitidnoc defniar rednu metsyS gnipporC .) .J .dnI  orgA .  :)4( 05 .

472 - .772  

.M ,hgniS dna jonaM ramuK , 3002  dna negortin fo tceffE .  dleiy no slevel surohpsohp

 dna  ni ekatpu tneirtun ( eziam syam aeZ  .dnalagaN fo noitidnoc defniar rednu )

seR porC 64 :)1( 52 . - .94  



detiC erutaretiL … 

kaL .S.T ,makcinaM dna .G.P ,namhs , 3991  dna cinagro fo tceffe denibmoC .

 .porc igar fo tnetnoc tneirtun eht no stneirtun cinagroni J .cirgA sardaM .  :41 ,

61 – 02 . 

,.K ,anayaranimxaL  1002 .  slios ni surohpsohp elbaliava rof stnatcartxe fo noitaulavE

( ecir rof avitas azyrO  .) cS .gA .J .dnI 15:)1(17 ,. - .45  

imxaL 0002 ,.V ,lapogajaR dna .K ,anayaran .  rof sdohtem tnereffid fo nosirapmoC

 .negortin elbaliava fo noitaulave cS lioS .coS .dnI .J . 797:)4(84 , - .208  

L  ui K iu M ,. a L ,.L .B , nau L , nimi  . dna  Li C , iahoah 1102 ,.  .  ,surohpsohp ,negortiN

hgih fo dleiy dna gnillif niarg no stceffe tneirtun muissatop dna   gnidleiy

 .nroc remmus noitirtuN tnalP .J 6151:43 , - .1351  

.J ,sneviL 9591 ,  . utel a noitubirtnoC  erutlucirgA .los ud elbazilarenim etozal ed ed

72:7 .niavuoL -  .remA ,kcalB .A.C .dE ,2 trap ,sisylana lios fo sdohtem f.c( ,44

.)nisnocsiW ,nosidaM .nogrA .coS  

,.U.G ,rawelaM  .B.G ,ahskerduR dna .S ,liamsI , .8991   tneirtuN detargetnI

( illihc ni tnemeganaM aC munna mucisp   .).L icS lioS .ttsnI .dnI fo nitelluB .  :2

651 - .361  .H.G ,yagraM ,  .2002  no srezilitref cinagroni dna cinagro fo tceffE

( mucispaC fo ytilauq dna dleiy ,htworg  munna mucispaC  ).irgA( cS.M .).L

rehS ot dettimbus siseht -e- irgA fo ytisrevinU rimhsaK  dna secneicS larutluc

.K&J rimhsaK raganirS ,ramilahS ,ygolonhceT  

.P.O ,uleeM , .6991   ot esnopser porc dna stset lios neewteb pihsnoitaler eht no seidutS

.bajnuP ni srezilitref fo noitacilppa eht   .icS lioS .coS .dnI .J 381 :44 - .681   

3591 ,.A ,hcilheM . reteD HN dna aN ,K ,gM ,aC ,P fo noitanim 4  lioS .aniloraC htroN .

rensyeM .oemiM :vid tset  

.4002 ,.S.A ,daazA dna .K.D ,ibneB ,dnahcpaliM   desab tset lios gniyfidoM rezilitref  

 .flatsulpaH cipyT a no ecir fo dleiy detegrat rof noitadnemmocer  .coS naidnI .J

icS lioS .  852 :)3(25 , – 162 . 

,.H.M ,relliM  iM ,.A.W ,llehct  .A.D ,yrraB .dna .M ,ayptS  , .7891   tneirtun fo stceffE

bus dna ytilibaliava -  .noitprosba tneirtun dna dleiy nroc no ytisned klub lios

.J naidanaC   .icS lioS 182 :76 - .292  



detiC erutaretiL … 

  ,.A.E ,hcilrehcstiM 9091  zetseG saD .  .derhaJ hastriW dnaL .nednemhenba sed 83  :

735 - .255  

2891 ,.B ,floW dna F.M ,nagroM .  sti dna noitulos gnitcartxe lasrevinu devorpmi nA

 .ytilitref lios gnisongaid rof esu moC  . lioS  cS  . lP  . lanA 5001 :31 ,. - .3301   

1491 ,.F.M ,nagroM . yb sisongaid lios lacimehC   .metsys gnitset lios lasrevinu eht

nhoC  . cirgA  . pxE  . atS  . lluB 575:054 . - .826  

M rathku ,T. M , dammahu .A , S , dihah .H , M , dammahu .T ,  dna  K dilah M ,  ,1102 ,.
 dna htworg no srezilitref surohpsohp dna negortin fo setar tnereffid fo tceffE

 .eziam fo dleiy J  . cirgA  . seR 333 :)3(94 ,. - .933  

.P.J ,yeliR dna .J ,yhpruM 2691 , .  eht rof dohtem noitulos elgnis deifidom A

 .acitylanA .sretaw larutan ni surohpsohp fo noitanimreted nihC  . atcA 13 :72 . -  .63  

.K.A ,riaN , 0002 o dleiy no slevel rezilitref dna erunam draymraf fo tceffE .  eziam f

( aeZ  syam ( naeb ecir gnideeccus dna ) angiV  etallebmu  .mikkiS ni porc ) dnI  .J .

rgA i. secneics 932 :)4(07 . - .04  

.O.B ,anujrakillaM dna K.B ,appardnahcamaR ,.V.H ,appajnaN , 1002  fo tceffE .

 detargetni nalab tneirtun dna dleiy no tnemeganam tneirtun  ni ec ( eziam aeZ  

syam  .) dnI . .J  rgA o 896 :)4( 64 . - .107  

,.L.W ,nosleN  E ,sretniW dna .A ,hcilheM 3591 ,. .  dna noitaulave ,tnempoleved ehT

 .ytilibaliava surohpsohp rof stset lios fo esu ymonorgA 351:4 ,. - .881  

.K ,htemeN , 9791 os eht ni stneirtun fo ytilibaliava ehT .  sli  ortcelE yb denimreted sa

 artlu  .)FUE( noitartlif secnavdA  ni  ymonorgA 551 :13I . - .681  

 ,.V.C ,eloC ;.R.S ,neslO L ,naeD dna .S.F ,ebanataW 4591 ,.A. .  fo noitamitsE

 .ADSU .etanobracib muidos htiw noitcartxe yb slios ni surohpsohp elbaliava

.pp 939.criC  

aP .J ,edn ,  .0102 fo noitazilitref decnalab desab esnopser porc tset lioS   egabbaC

( aecarelo acissarB   .rav atatipac  .D.hP .dnahkarattU fo losilloM ni nworg )

 ,ygolonhceT dna erutlucirgA fo ytisrevinU tnaP .B .G ot dettimbus siseht

p49 .ragantnaP  



detiC erutaretiL … 

P esna  .G.V , dna  S emtahku 7691 ,.V.P ,  .srekrow larutlucirga rof sdohtem lacitsitatS ,

.743 .p .ihleD weN ,RACI  

 ,.J ,dasarP dna .B ,dasarP .4991   fo dleiy cificeps rof tnemeganam tneirtun detargetnI

os laivulla dlo ni seulav tset lios dna tpecnoc dleiy detegrat no desab ecir  .sli

,.azyrO   041 :13 – 341 . 

.)1691( .R ,dasarP   .slios ni negortin elbaliava yllaitnetop fo noitanimreteD lioS tnalP  ,.

162 :32 - .462  

amaR 1102 ,.M ,mahtuyaleV dna .B ,yhtroom .  tseT lioS dna ”mumitpO fo waL“ ehT

sporC fo dleiY detegraT rof esU resilitreF desaB   tnemeganaM ytilitreF lioS dna

 .erutlucirgA elbaniatsuS rof sardaM  cirgA . J 01( 89 ,. -  :)21 592 - .703  

,.B ,yhtroomamaR  raN 7691 ,.S.R ,hseniD dna .L.R ,mahmisa .  noitacilppa rezilitreF

 .46 aronoS fo stegrat dleiy cificeps rof dnI  . gnimraF 34 :)5(71 ,. - .44  

S ,oaR 0002 ,.S ,avatsavirS dna . . esu rezilitref desab tset lioS —  elbaniatsus rof tsum a

 .erutlucirga rezilitreF  sweN 52:54 , - .83  

,.K.P ,yaR  ,.K.A ,anaJ  ,.N.D ,artiaM  ,.N.M ,ahaS   ,.S ,ahaS ,.J ,yruhduahC  ,ahaS

.R.A , 0002 . isab tset lios no snoitpircserp rezilitreF  ni taehw dna ecir ,etuj rof s

 .tperhcotsU cipyT J  . dnI  . coS  . lioS  icS 97:84 ,. - .48  

 .C.K ,yddeR .R.S ,demhA dna , 0002  rof noitadnemmocer rezilitref desab tset lioS .

 eziam 64 :)1( 52 .hcraeseR - .94  

,.J.O ,eottA ,.A.T ,drahciR  0691 ,E ,gnorT dna .S ,laksoM . c A  rof dohtem lacimeh

 .negortin lios elbaliava gninimreted dtnI  . gnoC  . lioS  icS  . snarT 82 :7 . - .53  

 ,.A.R ,atpuG ,.N ,maR ,.S .R ,nahcaS  .K ,hgniS dna .B ,maR , .2791   porc tset lioS

,ragantnaP ,.hceT & .gA fo .vinU tnaP .B.G .troper launnA .noitalerroc esnopser  

024 .latiniaN - .p624  

,oohaS  .K.P ,artapahaM dna C.S , 5002  ot )syam aeZ( moc teews fo esnopseR .

 .noitautis mraf no rednu slevel ytilitref dnI  . J. irgA . icS 306 :)9( 57 . - .4  



detiC erutaretiL … 

,.T.M ,yajnaS   .V.H ,appajnaN dna .P.K.T ,ytteS ,  .6002  desab tset lios fo noitaulavE

c  .tnemhsilbatse porc fo sdohtem tnereffid rednu ecir rof hcaorppa esnopser por

icS .irgA .J .syM  003 :)3(04 . – 503  

 ,.K.P ,arhsiM ,.A.M ,raknahS ,.N.G ,lapanahD ,.L.K ,amrahS ,.M.R.G ,raknaS
.K.J ,ecarG dna .B ,ulrawsetakneV , .1102  tref dna lios fo ecneulfnI  rezili

 ni ytilitref lios dna dleiy tellim regnif defniar fo ytilibaniatsus no stneirtun

 .slosiflairaimes .icS lioS ni.mmoC   tnalP dna .anA . 24  : 2641 - 3841  

S ahsohtna ,3102 ,.P .V ,   fo smrof tnereffid hguorht eziam ni noitazimixam dleiY

hcaorppa dna srezilitref  ,sisehT ).irgA( cS.M .snoitadnemmocer tneirtun fo se

.erolagnaB ,secneicS larutlucirgA fo ytisrevinU  

.R ,ihtnaS .A , .A.S ,aynaraS ,.A.K ,uvappA ,  .B.A ,naraksahB dna .A.R ,nasetaN , 
.0102   rof metsys noitirtun tnalp detargetni desab esnopser porc tset lioS

hsA ( ahdnagaw  arefinmos ainahtiW .slositpecnI no )lanuD .L   ssergnoC dlroW

 1 dlroW gnignahC a rof snoituloS lioS ,ecneicS lioS fo –  ,0102 tsuguA 6

.ailartsuA ,enabsirB  

8002 ,.A .itaS .  tnereffiD rednu srezilitreF dna MYF ot nosraS wolleY fo esnopseR

eL ytilitreF  .B .G ot dettimbus siseht .cS.M .dnahkarattU fo losilloM a ni slev

.ragantnaP ,ygolonhceT dna erutlucirgA fo ytisrevinU tnaP  

 ,.P ,yhtnaS ,.D ,ivleS  .M ,irawhsehaM dna .M ,yhtroomanihskahD , 4002  laiborciM .

ecneulfni sa erehpsozihr ni ssamoib dna noitalupop  evisnetni suounitnoc yb d

itluc I na ni noitazilitref dna noitav  .lositpecn  .icS lioS .coS naidnI .J 35 452 : - .75  

awnahS 4002 ,.J ,hgniS dna .V.A ,l .  muissatop fo dohtem tset lios fo noitadilaveR

imes dna dira fo slios derutxet thgil ni ytilibaliava - oiger dira  .aidnI htron fo sn

irgA .nnA - ser oiB 99:)1(9 . - .501  

,.R ,amrahS  .R.T ,ladnaN dna .K.S ,amrahS , .5002  fo slevel tnereffid fo tceffE   ,negortin

 .noitcudorp egabbac fo scimonoce no muissatop dna surohpsohp  hcraeseR porC

 .rasiH 393 :)3(03 - .893  

T dna .K.A ,alkuhS  .6102 ,.K.P ,irawi  tnatullop dna stneirtun yradnoces dna orciM

4102( troper ssergorp naidnI ni hcraeser tnemele - IIVX .p )6102 . 



detiC erutaretiL … 

 ,.A.T ,hgniS .D ,hsohG dna .M ,hgniS , .9691  rof stset lios fo tnempoleveD   surohpsohp

vinU tnaP .B.G .troper launnA .muissatop dna .latiniaN ,ragantnaP ,.hceT & .gA fo .  

D hgniS . .M.S ,hgniS dna ,  .6002  ot sdirbyh )syam aeZ( gnirutam ylrae fo esnopseR

orga rednu seitisned tnalp dna stneirtun deilppa -  ni rupiadU fo noitidnoc citamilc

 .nahtsajaR .J .dnI  .irgA  icS 273 :)6( 67 . - .473  

 hgniS S. .K .A ,rakraS dna , 1002  ytivitcudorp rehgih rof stneirtun rojam fo esu decnalaB .

 .dnahkrahJ fo lios cidica ni metsys gnipporc taehw )syam aeZ( eziam fo .J .dnI  

orgA . 506 :)4( 64 . - .016  

.K.P amrahS dna .P yeD ,.K.S hgniS ,.V.Y hgniS , .5102  irtuN detargetnI  tne

eziaM rof noitauqE dleiY tegraT gnisU yb tnemeganaM -  ni metsyS taehW

tcirtsiD iluadnahC  .  .seR .vdA .siditluM .J .MAFHCET 36 :)6(36 - 76   

.K.U ,dasarP dna N.N ,amrahS ,.P.C ,hgniS , 1991  )syam aeZ( eziam retniw fo esnopseR .

um worruf dees ,etad gnildees ot  surohpsohp ,negortin htiw noitazilitref dna gnihcl

 .muissatop dna .irgA .J .dnI  icS 988 :)21( 16 . - .298  

 ,.J ,yrahduohC dna D ,hgniS 8002  dleiy no slevel rezilitref dna noitalupop tnalp fo tceffE .

( nroc pop fo scimonoce dna tarudni syam aeZ a  .)  .irgA .J .dnI icS . 073 :)4( 87 - 173  

.H ,kahtaP dna .C.J ,jajaB ,.J ,hgniS ,  .6002  rezilitref fo noitamitse evitatitnauQ

odnI eht fo lios laivulla eht ni aepkcihc dna eziam rof tnemeriuqer -  .snialp citegnaG

.dnI .J  .icS lioS .coS  101 :)1(35 - 601  

loS  ,bawhcS dna .N.P ,ruopnat 7791 ,.P.A .  noitcartxe suoenatlumis rof tset lios wen A

orcim dna orcam fo -  .slios enilakla ni stneirtun lanA .lP .cS lioS .moC 591:)3(8 ,. -

.702  

S anadnap  B ttah 2102 ,.P ,  seitisned tnalp gniyrav ot dirbyh nroc teews fo esnopseR ,

.slevel negortin dna  J nacirfA seR .cirgA . 8516 :)64(7 ,. - .6616  

6591 .L.G ,ajisA dna .V.B ,haibbuS .  elbaliava fo tnemssessa rof erudecorp dipar A

 .stolp ecir ni negortin icS .rruC 691:13 ,. - .002  



detiC erutaretiL … 

.G ,rednahC ,.K.A ,yrahduohC ,.K.V ,iruS , .0102   deilppa dna ignuf mav fo tceffE

ht surohpsohp rtun dna dleiy ,htworg no ledom noisicerp rcts hguor  tnei

A dica ni eziam ni scimanyd .losifl  irgA evissergorP 21 .pp :)3( 01 . -  NSSI .81

2790 -  2516  

.N.R ,hgniS dna R ,ayilatuS , 5002  dna level ytilitref emit gnitnalp fo tceffE .

c defniar rednu metsyS etahpsohp  .noitidno naidnI  lanruoJ  fo  ymonorgA  :)4( 05 .

472 - .772   

 dna .K.R ,ramoT ,.D ,ytrobarkahC ,.S.B ,ideviwD ,.D ,hgniS ,.A ,ymasagnahT

 .7102 .C.M ,aneeM  fo dleiy dna seitreporp ciluardyh ,nobrac cinagro lioS

 na ni noitazilitref mret gnol rednu taehw dna eziam .lositpecnI   lioS .coS .dnI .J

.icS  981 :)2(56 - 891  

.R ,nasetaN dna .V ,magalihT , .9002   dleiy derised rof snoitauqe noitpircserp rezilitreF

 detegrat no desab metsys tneirtun tnalp detargetni rednu rewolfiluac fo stegrat

ledom dleiy  tsegiD .icS .cirgA )4( 92 . 052 : - .352  

.A ,irawiT 1002 ,.S.B ,rugaD dna .N.K ,irawiT ; .  fo esnopser dna sdohtem tset lioS

 .stperhcotsU cipyT no muissatop ot dratsum seR muissatoP .J 25 :)4/1(71 ,. - .16  

gourT 0391 ,.E , .  .slios ni surohpsohp elbaliava ylidaer fo noitanimreted ehT  .mA .J

S norgA .co .478:22 ,.  

 guorT  ,.E , .0691  7 fo snoitcasnarT .gnitset lios fo sraey ytfiF ht  lanoitanretnI   ssergnoC

64 :7 .oN repaP ,VI noissimmoC ,3 .loV .ecneicS lioS fo - .35  

.P.S ,yayhdapU , 2102  ( yelrab no seiduts noitalerroc esnopser porc tset lioS  muedroH

uv  eragl .dnahkarattU fo losilloM ni nworg ).L   .B .G ot dettimbus siseht cs.M

.ragantnaP ,ygolonhceT dna erutlucirgA fo ytisrevinU tnaP  

.C.P ,ayilahtnaK dna V ,ailapeN ,dnivrA amreV , 6002  tneirtun detargetni fo tceffE .

atpu tneirtun dna dleiy htworg no ylppuS ( eziam yb ek syam aeZ  taehw )

( muvitsea mucitirT  .metsys gnipporc )  .J .dnI orgA . 3 :)1( 15 . - .6  



detiC erutaretiL … 

.radeK dasarP dna P.C ,amreV , 3002  sa )muvitsea mucitirT( taehw fo ecnamrofreP .

 tnemeganam eudiser eziam htiw srezilitref dna srenoitidnoc lios yb decneulfni

m ni  .ezia seR porC ecneuqeS taehW 493 :)3( 52 . - .993  

V amre S ,.S.T , iru S ,.K.V , veejna  dna  J luapia ,.  5002  desab tset lios fo noitadilaV ,

 fo enoz etarepmet tew ni dleiy detegrat no snoitauqe tnemtsujda rezilitref

 .hsedarP lahcamiH icS .cirgA .J naidnI 6 :)01(57 ,. 45 -  .756  

4391 ,.A.C ,kcalB dna .A ,yelklaW .  rof dohtem fferajtged fo noitanimaxe nA

 noitartit dica cimorhc fo noitacifidom devorp a dna cinagro lios gninimreted

92 :73 ,.icS lioS .dohtem - .83  

 ,.G ,nelhU dna .G ,bmeS yb detouq( trawetS dna muilliW  ,)  .5591 A  .cirgA atc

 tnalp no deiduts noitalerroC.)0791 .B.P ,laL dna .N.B ,imawS .f.c ,54:5 .dnacS

 .seulav tset lios dna muissatop fo ekatpu cS lioS .coS .dnI .J 72:81 ,. - .13  

0491 ,.E.E ,kruTeD dna .K.L ,dooW .  fo slios ni muissatop fo noitprosda ehT

f elbaecalpernon  .smro corP .mA .coS .cS lioS 251:5 . - .161  

 

 

 

 



 

 

  



	secidneppA ........ ....  

                                                                  secidneppa  
 

XIDNEPPA -I 
 laitinI  lioS seulav tset   ni muissatop dna surohpsohp ,negortin rof deniatbo

stolp latnemirepxe  
                                                                I pirtS  

 tolP
oN . tnemtaerT  

enilaklA  
OnMK 4 -N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

 cinagrO
)%( nobrac  

.1  N2P3K 1MO  2  53.001  54.21  46.631  87.0  

.2  N2P2K 1MO  2  62.57  44.71  25.531  87.0  

.3  N0P0K 1MO 0  44.521  54.21  88.831  93.0  

.4  N2P2K 1MO 0  08.78  59.21  631 46.  93.0  

.5  N2P2K 0MO  3  98.211  44.51  84.441  51.0  

.6  N1P2K 0MO 1  08.78  34.81  63.341  24.0  

.7  N2P0K 0MO 2  62.57  96.51  40.131  32.0  

.8  N3P2K 0MO 1  53.001  96.51  82.331  45.0  

.9  N3P3K 2MO 2  62.57  07.21  40.131  71.1  

.01  N1P1K 2MO 2  98.211  49.51  8.821  0 24.  

.11  N3P2K 2MO 3  08.78  96.51  041  93.0  

.21  N0P2K 2MO 2  44.521  64.01  23.69  58.0  

.31  N2P3K 2MO 3  08.78  59.41  42.411  45.0  

.41  N0P0K 2MO 0  53.001  96.51  84.611  64.0  

.51  N3P1K 2MO 1  98.211  91.51  88.831  05.0  

.61  N3P3K 2MO 3  44.521  91.61  041  05.0  

.71  N1P1K 0MO 1  62.57  44.51  40.131  85.0  

.81  N0P0K 0MO 0  53.001  96.51  42.241  93.0  

.91  N2P2K 0MO 1  53.001  07.21  65.621  91.0  

.02  N2P1K 0MO 1  62.57  69.01  67.561  79.0  

.12  N3P2K 1MO 2  62.57  44.71  29.921  93.0  

.22  N1P2K 1MO 2  71.05  54.31  82.331  91.0  

.32  N3P3K 1MO 1  08.78  17.01  4.261  85.0  

42 . N2P1K MO 2 1 08.78  59.21  67.561  53.0  

 naeM  55.39  54.41  49.531  15.0  
..dtnoC   



	secidneppA ........ ....  

II pirtS  
 

 tolP
oN . tnemtaerT  

 enilaklA
OnMK 4-N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

 cinagrO
)%( nobrac  

.1  N1P1K 1MO 1  98.211  49.51  67.731  87.0  

.2  N0P0K 1MO 0  89.731  51 49.  23.251  93.0  

.3  N2P2K 1MO 1  44.521  91.61  4.261  26.0  

.4  N2P1K 1MO 1  98.211  91.61  82.161  07.0  

.5  N3P3K 0MO 3  44.521  34.81  25.361  53.0  

.6  N3P3K 0MO 2  89.731  96.51  25.361  93.0  

.7  N1P1K 0MO 2  98.211  91.61  82.161  87.0  

.8  N0P0K 0MO 0  44.521  49.51  29.751  87.0  

.9  N2P2K 2MO 0  98.211  59.31  25.531  87.0  

.01  N1P2K 2MO 2  89.731  91.61  42.241  87.0  

.11  N3P2K 2MO 2  44.521  54.31  21.141  93.0  

.21  N3P3K 2MO 1  53.001  59.31  21.141  93.0  

.31  N2P1K 2MO 2  08.78  02.31  67.731  51.0  

.41  N0P0K 2MO 0  08.78  39.81  42.241  24.0  

.51  N2P3K MO 2 2 53.001  54.31  63.341  91.0  

.61  N2P2K 2MO 2  08.78  07.31  80.051  91.0  

.71  N0P2K 0MO 2  53.001  12.11  88.831  93.0  

.81  N3P2K 0MO 3  53.001  07.31  86.721  93.0  

.91  N3P1K 0MO 1  08.78  34.81  84.441  45.0  

.02  N2P3K 0MO 3  98.211  54.31  63.341  85.0  

.12  N1P2K 1MO 1  98.211  .51 49  80.051  87.0  

.22  N2P0K 1MO 2  08.78  59.31  23.251  58.0  

.32  N2P2K 1MO 3  08.78  07.31  23.251  85.0  

.42  N3P2K 1MO 1  98.211  34.81  80.051  87.0  

 naeM  67.901  62.51  20.841  45.0  
 

.…dtnoC  
 



	secidneppA ........ ....  

III pirtS  
 

 tolP
oN . tnemtaerT  

 enilaklA
OnMK 4-N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

 cinagrO
)%( nobrac  

.1  N0P0K 1MO 0  08.78  59.31  86.381  87.0  

.2  N3P3K 1MO 2  53.001  81.91  42.891  87.0  

.3  N0P2K 1MO 2  98.211  59.31  25.361  93.0  

.4  N1P1K 1MO 2  98.211  07.31  88.661  71.1  

.5  N2P2K 0MO 0  89.731  39.81  29.751  93.0  

.6  N0P0K 0MO 0  .001 53  24.12  88.661  85.0  

.7  N1P2K 0MO 2  98.211  24.12  2.971  64.0  

.8  N3P2K 0MO 2  16.571  12.11  61.061  90.1  

.9  N3P2K 2MO 1  25.051  02.41  21.961  93.0  

.01  N2P2K 2MO 3  44.521  39.81  80.871  91.0  

.11  N2P0K 2MO 2  44.521  34.91  2.151  32.0  

.21  N1P1K 2MO 1  44.521  86.81  86.381  93.0  

.31  N1P2K 2MO 1  53.001  34.81  84.271  87.0  

.41  N2P2K 2MO 1  98.211  49.51  61.061  58.0  

.51  N0P0K 2MO 0  44.521  39.81  61.061  87.0  

.61  N2P1K 2MO 1  53.001  76.12  80.871  87.0  

.71  N3P3K 0MO 1  70.361  81.91  8.651  93.0  

.81  N2P3K 0MO 2  44.521  39.81  46.461  93.0  

.91  N2P2K 0MO 2  89.731  81.91  61.061  87.0  

.02  N2P1K 0MO 2  89.731  49.61  4.261  93.0  

.12  N3P3K 1MO 3  98.211  81.91  8.651  98.0  

.22  N3P1K 1MO 1  89.731  44.61  86.551  93.0  

.32  N3P2K 1MO 3  89.731  44.61  44.351  07.0  

.42  N2P3K 1MO 3  44.521  34.81  86.721  87.0  

 naeM  93.421  .71 07  92.561  16.0  
 
 
 



	secidneppA ........ ....  

XIDNEPPA - II  
 ni muissatop dna surohpsohp ,negortin rof deniatbo seulav tset lioS tsevrah tsoP

stolp latnemirepxe  
                                                                I pirtS  

 tolP
oN . tnemtaerT  

enilaklA  
OnMK  4 -N 
ah gk( -1) 

’neslO P s  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

 cinagrO
)%( nobrac  

.1  N2P3K 1MO  2  44.521  86.81  29.751  87.0  

.2  N2P2K 1MO  2  89.731  91.61  44.351  26.0  

.3  N0P0K 1MO 0  08.78  27.8  2.151 0 47.0  

.4  N2P2K 1MO 0  89.731  91.61  86.551  66.0  

.5  N2P2K 0MO  3  98.211  17.11  61.061  93.0  

.6  N1P2K 0MO 1  27.26  12.21  44.351  53.0  

.7  N2P0K 0MO 2  44.521  74.9  86.551  85.0  

.8  N3P2K 0MO 1  25.051  12.11  44.351  13.0  

.9  N3P3K 2MO 2  98.211  71.12  29.751  85.0  

.01  N1P1K 2MO 2  27.26  96.61  27.641  85.0  

.11  N3P2K 2MO 3  53.001  86.81  46.461  47.0  

.21  N0P2K 2MO 2  1.05 7 81.91  29.751  10.1  

.31  N2P3K 2MO 3  27.26  24.12  48.571  85.0  

.41  N0P0K 2MO 0  36.73  69.11  27.641  79.0  

.51  N3P1K 2MO 1  98.211  96.61  42.071  .0 79  

.61  N3P3K 2MO 3  53.001  76.12  46.461  98.0  

.71  N1P1K 0MO 1  27.26  12.11  44.351  05.0  

.81  N0P0K 0MO 0  71.05  79.8  42.241  93.0  

.91  N2P2K 0MO 1  27.26  64.11  42.241  0 5.  

.02  N2P1K 0MO 1  27.26  17.9  44.351  13.0  

.12  N3P2K 1MO 2  44.521  91.61  86.551  66.0  

.22  N1P2K 1MO 2  89.731  44.71  29.751  85.0  

.32  N3P3K 1MO 1  89.731  86.81  6.541 0 18.0  

.42  N2P1K 1MO 2  89.731  59.31  27.641  93.0  

 naeM  9 62.8  89.41  21.551  06.0  
 

..dtnoC  
 



	secidneppA ........ ....  

II pirtS  
 

 tolP
.oN  tnemtaerT  

 enilaklA
OnMK 4-N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

 cinagrO
)%( nobrac  

.1  N1P1K 1MO 1  53.001  07.41  42.071  05.0  

.2  N0P0K 1MO 0  08.78  17.9  21.961  18.0  

.3  N2P2K 1MO 1  98.211  96.61  751 29.  47.0  

.4  N2P1K 1MO 1  98.211  59.41  29.751  85.0  

.5  N3P3K 0MO 3  44.521  07.41  6.371  64.0  

.6  N3P3K 0MO 2  44.521  02.41  21.961  32.0  

.7  N1P1K 0MO 2  08.78  22.9  29.751  85.0  

.8  N0P0K 0MO 0  62.57  27.8  63.341  91.0  

.9  N2P2K 2MO 0  44.521  81.91  84.271  63.1  

.01  N1P2K  2 2MO  98.211  34.91  25.361  87.0  

.11  N3P2K 2MO 2  89.731  71.12  25.361  87.0  

.21  N3P3K 2MO 1  70.361  66.32  61.061  79.0  

.31  N2P1K 2MO 2  44.521  81.91  25.361  98.0  

.41  N0P0K 2MO 0  53.001  07.31  27.641  47.0  

.51  N2P3K 2MO 2  44.521  71.22  27.471  85.0  

.61  N2P2K 2MO 2  44.521  39.91  25.361  87.0  

.71  N0P2K 0MO 2  62.57  12.21  67.561  91.0  

.81  N3P2K 0MO 3  44.521  02.41  4.261  5.0 0 

.91  N3P1K 0MO 1  44.521  12.21  8.651  93.0  

.02  N2P3K 0MO 3  98.211  86.91  4.261  93.0  

.12  N1P2K 1MO 1  53.001  86.91  6.371  66.0  

.22  N2P0K 1MO 2  25.051  07.21  82.161  0 85.  

.32  N2P2K 1MO 3  70.361  44.71  46.461  26.0  

.42  N3P2K 1MO 1  61.881  81.81  88.661  85.0  

 naeM  12.021  51.61  83.361  26.0  
 

.…dtnoC  
 



	secidneppA ........ ....  

III pirtS  
 

 tolP
.oN  tnemtaerT  

 enilaklA
OnMK 4-N 
ah gk( -1) 

P s’neslO  
ah gk( -1) 

HN 4 CAO -K 
ah gk( -1) 

 cinagrO
)%( nobrac  

.1  N0P0K O 0 1M  53.001  07.21  82.161  13.0  

.2  N3P3K 1MO 2  25.051  29.22  42.891  93.0  

.3  N0P2K 1MO 2  53.001  81.02  46.461  93.0  

.4  N1P1K 1MO 2  98.211  39.91  46.461  47.0  

.5  N2P2K 0MO 0  44.521  76.22  29.751  91.0  

.6  N0P0K 0MO 0  53.001  07.21  29.751  72.0  

.7  N1P2K 0MO 2  53.001  96.61  4.261  85.0  

.8  N3P2K 0MO 2  89.731  91.61  21.961  24.0  

.9  N3P2K 2MO 1  6.571 1 39.81  46.461  85.0  

.01  N2P2K 2MO 3  25.051  76.12  23.802  50.1  

.11  N2P0K 2MO 2  25.051  44.61  861  50.1  

.21  N1P1K 2MO 1  44.521  71.12  42.241  63.1  

.31  N1P2K 2MO 1  44.521  71.12  46.461  79.0  

.41  N2P2K 2MO 1  25.051  39.81  48.571  65.1  

.51  N0P0K 2MO 0  08.78  91.61  25.361  87.0  

.61  N2P1K 2MO 1  25.051  71.12  48.571  58.0  

.71  N3P3K 0MO 1  89.731  86.81  65.281  91.0  

.81  N2P3K 0MO 2  44.521  86.81  4.261  93.0  

.91  N2P2K 0MO 2  44.521  07.31  2.151  85.0  

.02  N2P1K 0MO 2  1 44.52  07.31  4.261  93.0  

.12  N3P3K 1MO 3  25.051  71.12  27.202  85.0  

.22  N3P1K 1MO 1  25.051  86.81  6.371  26.0  

.32  N3P2K 1MO 3  25.051  76.22  27.202  58.0  

.42  N2P3K 1MO 3  89.731  66.42  29.312  66.0  

 naeM  81.131  28.81  49.271  56.0  
 
 
 



	secidneppA ........ ....  

XIDNEPPA - III  
g ni tnetnoc tneirtuN stolp latnemirepxe tnereffid ni eziam dirbyh fo niar  

                                                                I pirtS  
.oN tolP  tnemtaerT  % N  % P  K % 

.1  N2P3K 1MO  2  50.1  991.0  25.1  

.2  N2P2K 1MO  2  7.0  302.0  73.1  

.3  N0P0K 1MO 0  77.0  661.0  82.1  

.4  N2P2K 1MO 0  77.0  1.0 19  4.1  

.5  N2P2K 0MO  3  77.0  661.0  44.1  

.6  N1P2K 0MO 1  89.0  591.0  65.1  

.7  N2P0K 0MO 2  19.0  471.0  71.1  

.8  N3P2K 0MO 1  89.0  781.0  27.1  

.9  N3P3K 2MO 2  89.0  802.0  7.1  

.01  N1P1K 2MO 2  48.0  071.0  7.1  

.11  N3P2K 2MO 3  89.0  191.0  51.1  

.21  N0P2K MO 2 2 77.0  591.0  85.1  

.31  N2P3K 2MO 3  21.1  802.0  26.1  

.41  N0P0K 2MO 0  48.0  071.0  7.1  

.51  N3P1K 2MO 1  48.0  381.0  85.1  

.61  N3P3K 2MO 3  50.1  212.0  6.1  

.71  N1P1K 0MO 1  77.0  071.0  27.1  

.81  N0P0K 0MO 0  77.0  661.0  36.1  

.91  N2P2K 0MO 1  50.1  191.0  95.1  

.02  N2P1K 0MO 1  48.0  781.0  22.1  

.12  N3P2K 1MO 2  19.0  022.0  18.1  

.22  N1P2K 1MO 2  19.0  302.0  41.1  

.32  N3P3K 1MO 1  21.1  802.0  52.1  

.42  N2P1K 1MO 2  19.0  191.0  82.1  

 naeM  09.0  091.0  84.1  
..dtnoC  
 
 

 

 



	secidneppA ........ ....  

II pirtS  
 

.oN tolP  tnemtaerT  N % P % K % 

.1  N1P1K 1MO 1  50.1  991.0  2.1  

.2  N0P0K 1MO 0  77.0  471.0  43.1  

.3  N2P2K 1MO 1  91.1  302.0  4.1  

.4  N2P1K 1MO 1  21.1  302.0  73.1  

.5  N3P3K 0MO 3  50.1  422.0  8.1  

.6  N3P3K 0MO 2  91.1  422.0  34.1  

.7  N1P1K 0MO 2  89.0  191.0  65.1  

.8  N0P0K 0MO 0  19.0  71.0 0 6.1  

.9  N2P2K 2MO 0  50.1  802.0  56.1  

.01  N1P2K 2MO 2  89.0  212.0  47.1  

.11  N3P2K 2MO 2  50.1  822.0  91.1  

.21  N3P3K 2MO 1  62.1  612.0  87.1  

.31  N2P1K 2MO 2  48.0  302.0  28.1  

.41  N0P0K 2MO 0  21.1  471.0  67.1  

.51  N2P3K 2MO 2  91.1  612.0  86.1  

.61  N2P2K 2MO 2  50.1  212.0  95.1  

.71  N0P2K 0MO 2  19.0  212.0  71.1  

.81  N3P2K 0MO 3  91.1  302.0  5.1  

.91  N3P1K 0MO 1  62.1  302.0  26.1  

.02  N2P3K 0MO 3  62.1  422.0  44.1  

.12  N1P2K 1MO 1  19.0  871.0  93.1  

.22  N2P0K 1MO 2  91.1  871.0  4.1  

.32  N2P2K 1MO 3  48.0  591.0  51.1  

.42  N3P2K 1MO 1  91.1  302.0  73.1  

 naeM  60.1  202.0  84.1  
 

.…dtnoC  
 



	secidneppA ........ ....  

III pirtS  
 

 tolP .oN  tnemtaerT  N % P % K % 

.1  N0P0K 1MO 0  19.0  471.0  43.1  

.2  N3P3K 1MO 2  50.1  781.0  64.1  

.3  N0P2K 1MO 2  50.1  381.0  53.1  

.4  N1P1K 1MO 2  50.1  0 302.  84.1  

.5  N2P2K 0MO 0  19.0  422.0  15.1  

.6  N0P0K 0MO 0  48.0  071.0  93.1  

.7  N1P2K 0MO 2  77.0  612.0  84.1  

.8  N3P2K MO 2 0 50.1  422.0  15.1  

.9  N3P2K 2MO 1  50.1  212.0  6.1  

.01  N2P2K 2MO 3  21.1  802.0  91.1  

.11  N2P0K 2MO 2  50.1  781.0  17.1  

.21  N1P1K 2MO 1  89.0  302.0  47.1  

.31  N1P2K 2MO 1  48.0  612.0  96.1  

.41  N2P2K 2MO 1  91.1  612.0  87.1  

.51  N0P0K 2MO 0  77.0  871.0  18.1  

.61  N2P1K 2MO 1  89.0  802.0  58.1  

.71  N3P3K 0MO 1  62.1  822.0  8.1  

.81  N2P3K 0MO 2  62.1  422.0  66.1  

.91  N2P2K 0MO 2  19.0  422.0  81.1  

.02  N2P1K 0MO 2  91.1  212.0  25.1  

.12  N3P3K 1MO 3  50.1  732.0  84.1  

.22  N3P1K 1MO 1  89.0  212.0  93.1  

.32  N3P2K 1MO 3  50.1  612.0  14.1  

.42  N2P3K 1MO 3  0 77.  822.0  51.1  

 naeM  00.1  802.0  25.1  
 
 
 

 
 



	secidneppA ........ ....  

 
XIDNEPPA - VI  

stolp latnemirepxe tnereffid ni eziam dirbyh fo stnalp ni tnetnoc tneirtuN  
                                                                I pirtS  

.oN tolP  tnemtaerT  % N  % P  % K  

.1  N2P3K 1MO  2  7.0  0 781.  40.1  

.2  N2P2K 1MO  2  19.0  471.0  3.1  

.3  N0P0K 1MO 0  65.0  781.0  33.0  

.4  N2P2K 1MO 0  19.0  591.0  58.0  

.5  N2P2K 0MO  3  19.0  191.0  4.1  

.6  N1P2K 0MO 1  89.0  591.0  81.1  

.7  N2P0K 0MO 2  89.0  871.0  29.0  

.8  N3P2K 0MO 1  89.0  191.0  20.1  

.9  N3P3K 2MO 2  89.0  471.0  9.0 3 

.01  N1P1K 2MO 2  48.0  381.0  13.1  

.11  N3P2K 2MO 3  19.0  781.0  4.1  

.21  N0P2K 2MO 2  19.0  471.0  49.0  

.31  N2P3K 2MO 3  7.0  661.0  92.1  

.41  N0P0K 2MO 0  24.0  591.0  71.0  

.51  N3P1K 2MO 1  19.0  781.0  39.0  

.61  N3P3K 2MO 3  89.0  191.0  25.1  

.71  N1P1K 0MO 1  19.0  381.0  49.0  

.81  N0P0K 0MO 0  77.0  871.0  53.0  

.91  N2P2K 0MO 1  19.0  591.0  91.1  

.02  N2P1K 0MO 1  19.0  471.0  97.0  

.12  N3P2K 1MO 2  7.0  191.0  13.1  

.22  N1P2K 1MO 2  19.0  871.0  81.1  

.32  N3P3K 1MO 1  77.0  661.0  39.0  

.42  N2P1K 1MO 2  77.0  661.0  13.1  

 naeM  248.0  381.0  20.1  
..dtnoC  
 
 

 



	secidneppA ........ ....  

 
II pirtS  

 

.oN tolP  tnemtaerT  N % P% K% 

.1  N1P1K 1MO 1  89.0  781.0  60.1  

.2  N0P0K 1MO 0  36.0  191.0  43.0  

.3  N2P2K 1MO 1  89.0  851.0  72.1  

.4  N2P1K 1MO 1  21.1  871.0  40.1  

.5  N3P3K 0MO 3  21.1  661.0  75.1  

.6  N3P3K 0MO 2  50.1  071.0  23.1  

.7  N1P1K 0MO 2  50.1  781.0  1 93.  

.8  N0P0K 0MO 0  48.0  871.0  34.0  

.9  N2P2K 2MO 0  89.0  261.0  10.1  

.01  N1P2K 2MO 2  19.0  591.0  33.1  

.11  N3P2K 2MO 2  77.0  851.0  81.1  

.21  N3P3K 2MO 1  19.0  381.0  19.0  

.31  N2P1K 2MO 2  89.0  071.0  84.1  

.41  N0P0K 2MO 0  94.0  991.0  93.0  

.51  N2P3K 2MO 2  77.0  212.0  0.1 8 

.61  N2P2K 2MO 2  89.0  302.0  84.1  

.71  N0P2K 0MO 2  21.1  022.0  60.1  

.81  N3P2K 0MO 3  91.1  991.0  84.1  

.91  N3P1K 0MO 1  21.1  191.0  69.0  

.02  N2P3K 0MO 3  77.0  612.0  83.1  

.12  N1P2K 1MO 1  21.1  991.0  72.1  

.22  N2P0K 1MO 2  21.1  381.0  21.1  

.32  N2P2K 1MO 3  19.0  261.0  4.1 6 

.42  N3P2K 1MO 1  21.1  591.0  21.1  

 naeM  59.0  581.0  31.1  
 

.…dtnoC  
 



	secidneppA ........ ....  

III pirtS  
 

.oN tolP  tnemtaerT  N% P% K% 

.1  N0P0K 1MO 0  65.0  191.0  83.0  

.2  N3P3K 1MO 2  50.1  871.0  14.1  

.3  N0P2K 1MO 2  50.1  022.0  11.1  

.4  N1P1K 1MO 2  50.1  191.0  94.1  

.5  N2P2K 0MO 0  19.0  302.0  70.1  

.6  N0P0K 0MO 0  19.0  541.0  64.0  

.7  N1P2K 0MO 2  48.0  302.0  34.1  

.8  N3P2K 0MO 2  48.0  661.0  62.1  

.9  N3P2K 2MO 1  89.0  591.0  21.1  

.01  N2P2K 2MO 3  21.1  661.0  35.1  

.11  N2P0K 2MO 2  48.0  381.0  63.1  

.21  N1P1K 2MO 1  50.1  591.0  31.1  

.31  N1P2K 2MO 1  19.0  302.0  1.1 6 

.41  N2P2K 2MO 1  89.0  302.0  3.1  

.51  N0P0K 2MO 0  7.0  802.0  24.0  

.61  N2P1K 2MO 1  89.0  381.0  71.1  

.71  N3P3K 0MO 1  19.0  871.0  50.1  

.81  N2P3K 0MO 2  48.0  471.0  2.1  

.91  N2P2K 0MO 2  89.0  351.0  64.1  

.02  N2P1K 0MO 2  50.1  612.0  94.1  

.12  N3P3K 1MO 3  19.0  212.0  26.1  

.22  N3P1K 1MO 1  89.0  591.0  70.1  

.32  N3P2K 1MO 3  89.0  802.0  65.1  

.42  N2P3K 1MO 3  7.0  871.0  65.1  

 naeM  29.0  981.0  02.1  
 
 

 
 



	secidneppA ........ ....  

XIDNEPPA -V 
 dleiY stolp latnemirepxe ni ekatpu tneirtun dna  

I pirtS  
 

 tolP
.oN  tnemtaerT  niarG  

ah q(dleiy -1) 
wartS  

ah q(dleiy -1) 

N- 
tpu eka  

ah gk( -1) 

P-   
ekatpu  
 ah gk( -1) 

K-
ekatpu  
 ah gk( -1) 

.1  N2P3K 1MO  2  77.72  22.221  72.07  67.71  98.301  

.2  N2P2K 1MO  2  22.24  66.66  76.75  14.21  45.98  

.3  N0P0K 1MO 0  11.11  77.72  56.31  01.4  42.21  

.4  N2P2K 1MO 0  77.7  44.46  59.73  52.8  78.73  

.5  N2P2K 0MO  3  .62 11  77.201  73.06  57.21  39.59  

.6  N1P2K 0MO 1  22.23  44.48  22.47  18.41  79.49  

.7  N2P0K 0MO 2  91 44.  77.251  85.601  35.91  68.201  

.8  N3P2K 0MO 1  66.16  77.281  29.911  03.32  85.441  

.9  N3P3K 2MO 2  88.87  66.622  54.881  08.43  56.602  

.01  N1P1K 2MO 2  22.23  77.761  75.68  6.81 8 67.041  

.11  N3P2K 2MO 3  22.27  72 22.2  45.571  77.53  42.852  

.21  N0P2K 2MO 2  77.72  44.441  43.77  64.51  78.98  

.31  N2P3K 2MO 3  88.36  88.312  32.911  46.62  37.602  

.41  N0P0K 2MO 0  11.62  541  55.14  07.61  80.33  

.51  N3P1K 2MO 1  22.78  33.832  97.041  73.92  07.271  

.61  N3P3K 2MO 3  501  591  95.461  84.23  09.352  

.71  N1P1K 0MO 1  33.34  88.831  13.77  68.51  12.89  

.81  N0P0K 0MO 0  55.51  33.37  85.73  46.8  02.62  

.91  N2P2K 0MO 1  33.34  55.541  85.97  24.61  73.801  

.02  N2P1K 0MO 1  44.93  1 22.72  02.28  52.61  32.08  

.12  N3P2K 1MO 2  77.76  44.411  74.97  58.02  50.251  

.22  N1P2K 1MO 2  22.71  11.68  30.54  40.9  70.85  

.32  N3P3K 1MO 1  58  33.82  14.48  29.61  59.79  

.42  N2P1K MO 2 1 11.17  88.89  60.28  65.71  78.031  

 naeM  10.64  61.431  95.78  15.81  94.611  
.…dtnoC  

 
 

 



	secidneppA ........ ....  

II pirtS  
 

 tolP
.oN  tnemtaerT  

niarG  dleiy  
ah q( -1) 

wartS  dleiy  
ah q( -1) 

N- ekatpu  
ah gk( -1) 

P- ekatpu  
ah gk( -1) 

K- ekatpu  
ah gk( -1) 

.1  N1P1K 1MO 1  55.53  66.621  80.78  26.61  32.59  

.2  N0P0K 1MO 0  66.61  33.38  63.13  70.9  89.32  

.3  N2P2K 1MO 1  77.23  33.89  50.66  38.01  74.38  

.4  N2P1K 1MO 1  03  011  96.68  91.41  30.58  

.5  N3P3K 0MO 3  22.78  88.321  25.821  48.12  72.391  

.6  N3P3K 0MO 2  88.85  22.261  60.021  53.02  51.941  

.7  N1P1K 0MO 2  55.56  66.601  65.001  34.81  10.141  

.8  N0P0K 0MO 0  44.41  051  92.76  81.41  59.14  

.9  N2P2K 2MO 0  07  88.871  94.621  40.22  65.841  

.01  N1P2K 2MO 2  44.95  55.091  21 22.6  61.72  68.291  

.11  N3P2K 2MO 2  11.18  22.252  87.441  12.03  03.602  

.21  N3P3K 2MO 1  88.88  55.513  15.112  30.14  76.232  

.31  N2P1K 2MO 2  22.75  66.142  00.141  50.62  93.722  

.41  N0P0K 2MO 0  77.22  88.371  57.75  06.02  30.55  

.51  N2P3K 2MO 2  66.17  22.712  29.321  84.03  71 71.4  

.61  N2P2K 2MO 2  07  55.581  59.621  12.62  68.191  

.71  N0P2K 0MO 2  11.63  55.011  35.47  12.51  56.57  

.81  N3P2K 0MO 3  58  541  62.251  17.52  41.091  

.91  N3P1K 0MO 1  55.56  44.481  59.741  39.42  20.341  

.02  N2P3K 0MO 3  33.85  77.271  19.501  03.62  69.761  

.12  N1P2K 1MO 1  5 33.3  021  09.201  57.81  34.521  

.22  N2P0K 1MO 2  66.15  77.241  46.211  40.81  16.711  

.32  N2P2K 1MO 3  11.66  22.761  36.501  12.02  94.361  

.42  N3P2K 1MO 1  44.97  55.022  58.561  18.82  04.271  

 naeM  75.65  38.561  80.311  69.12  65.141  
 

.…dtnoC  
 
 



	secidneppA ........ ....  

III pirtS  
 

 tolP
oN . nemtaerT t niarG   dleiy

ah q( -1) 
wartS   dleiy

ah q( -1) 
N- ekatpu  

ah gK( -1) 
P- ekatpu  

ah gk( -1) 
K- ekatpu  

ah gk( -1) 

.1  N0P0K 1MO 0  66.12  88.331  25.64  55.41  47.83  

.2  N3P3K 1MO 2  88.87  22.232  75.171  35.92  02.232  

.3  N0P2K 1MO 2  53  22.731  95.39  50.91  97.201  

.4  N1P1K 1MO 2  5 66.6  33.381  42.631  51.52  70.391  

.5  N2P2K 0MO 0  55.07  55.091  96.421  06.82  38.061  

.6  N0P0K 0MO 0  44.92  77.241  27.05  06.8  56.83  

.7  N1P2K 0MO 2  06  11.171  39.99  60.52  67.471  

.8  N3P2K 0MO 2  33.39  11.152  51.161  36.23  49.832  

.9  N3P2K 2MO 1  11.19  22.222  96.651  3.13 7 77.591  

.01  N2P2K 2MO 3  08  22.242  48.761  4.62 6 38.612  

.11  N2P0K 2MO 2  55.57  88.862  98.651  57.23  63.452  

.21  N1P1K 2MO 1  88.86  22.262  72.181  34.43  07.612  

.31  N1P2K 2MO 1  44.95  55.042  19.441  32.33  85.102  

.41  N2P2K 2MO 1  55.08  44.962  00.671  64.53  09.042  

.51  N0P0K 2MO 0  11.14  77.732  87.79  11.82  40.48  

.61  N2P1K 2MO 1  88.88  66.662  83.171  30.33  92.232  

.71  N3P3K 0MO 1  11.19  33.352  50.191  77.63  98.432  

.81  N2P3K 0MO 2  77.27  55.012  83.831  45.72  20.391  

.91  N2P2K 0MO 2  22.75  11.671  08.011  45.91  74.061  

.02  N2P1K 0MO 2  68 66.  44.471  33.961  75.33  95.332  

.12  N3P3K 1MO 3  33.37  55.512  85.541  86.33  90.642  

.22  N3P1K 1MO 1  08  66.602  82.541  95.92  43.071  

.32  N3P2K 1MO 3  11.68  11.652  70.171  50.63  10.262  

.42  N2P3K 1MO 3  87.52  55.772  58.311  74.92  50.742  

 naeM  38.66  06.712  34.831  05.82  14.091  
 
 
 
 



	secidneppA ........ ....  

IV XIDNEPPA  
7102 morf atad rehtaeW - 8102  

WMS   .xaM
erutarepmet  

 .niM
erutarepmet  

 .H.R
 2170(

)srh  

 .H.R
 2141(

)srh  
)mm(llafniaR   enihsnuS

)yad/rh(  

44  4.82  7.41  9.98  6.25  0 4.4  

54  7.82  8.21  9.39  6.15  0 8.4  

64  9.72  3.11  68  1.04  0 9.6  

74  1.62  6.8  9 6.2  1.34  0 3.7  

84  7.42  8.7  29  9.74  0 1.7  

94  3.32  9.01  1.39  4.06  0 7.3  

05  1.32  4.11  9.39  9.56  8.2  5 

15  3.12  3.8  3.59  9.36  0 6.5  

25  5.22  2.7  69  6.56  0 2.6  

1 2.51  6 9.49  4.18  0 5.2  

2 9.21  3.5  1.59  97  0 2.1  

3 2.02  2.4  3.39  1.56  0 5.5  

4 6.81  4.6  6.39  70 8.6  6.3  

5 6.02  9.6  4.49  1.06  0 8.5  

6 2.32  6.5  3.59  4.05  0 4.6  

7 32  2.9  7.29  7.06  4 1.6  

8 9.62  5.11  4.98  9.05  0 7.7  

9 7.82  5.11  9.09  3.44  0 5.7  

01  5.92  7.01  9.19  93  0 8.8  

11  1.13  8.11  3.18  6.34  0 5.8  

21  9.13  7.21  9.28  04  0 9 

31  6.33  5.41  3.87  .64 7 0 2.8  

41  4.33  7.81  4.87  3.25  2.92  8 

51  3.13  2.61  6.08  6.84  31  4.6  

61  2.73  2.71  37  91  0 4.9  

71  2.63  5.91  56  63  0 2.9  

81  1.53  9.12  96  04  8.2  9 
 
 
 



ativ   

 

arhtuL ihdiN ,  no nrob saw tpircsunam siht fo sserohtua 27 ht   ehS .5991 hcraM

rupihsaK fo tnediser a si  hgiH reh detelpmoc ehS .)dnahkarattU( -  dna 1102 ni loohcs

emretnI rupihsaK ,loohcS .ceS .rS kanaN uruG irhS morf 3102 ni etaid  reh did ehS .

rg  ni ragantnaP ,ygolonhceT dna erutlucirgA fo ytisrevinU tnaP .B.G morf noitauda

.7102  eht rof noissimda koot ehS   ,.cS.M fo eerged )ecneics lioS(  lloC ni  fo ege

,erutlucirgA  onhceT dna erutlucirgA fo ytisrevinU tnaP .B.G  eht ni ragantnaP ,ygol

7102 raey . 

  ehS  .etaidemretni dna loohcs hgih ni hctab reh fo reppot eht saw  eht saw ehS

 .noitaudarg reh gnirud pihsralohcs ”kahtaP knayirP“ fo tneipicer  fo reppot eht si ehS

hctab reh   gnihcaeT ytisrevinU deviecer sah ehS .emmargorp ’sretsaM eht gnirud

 pihstnatsissA .seiduts reh gnirud  

 

 

 

 sserddA tnenamreP  
arhtuL ihdiN .sM  

O/D - arhtuL hsakarPmO .rM  
 ,ynoloc ibmahsuaK  

rupihsaK,daor rupnaM  
eciffo tsoP - rupihsaK  

mahdU .ttsiD  ragan hgnis  
)aidnI( dnahkarattU  

liamE - arhtul72ihdin moc.liamg@  
 



emaN  : arhtuL ihdiN   .oN .dI  : 38344  

 fo raeY & .meS
 noissimda  

: I  ts meS 7102 , -18  eergeD  : .cS.M )gA(  

rojaM  :  ecneicS lioS  tnemtrapeD  :  lioS ecneicS  

eltiT sisehT  : “  TNALP DETARGETNI GNIZIMITPO ROF HCAORPPA RCTS
HTWORG RETTEB NIATBO OT YLPPUS STNEIRTUN   DNA

 EZIAM DIRBYH FO DLEIY ( syam aeZ  .L )” 

rosivdA  : .rD  avatsavirS ayajA  
 

TCARTSBA  
 

 A  dleif  tnemirepxe  saw  gnirud detcudnoc raey eht  7102 - 81  a ni n H ciuqA  ta llodulpa D7 
 fo kcolb gualroB .E namroN  rutlucirgA fo ytisrevinU tnaP .B.G fo ertneC hcraeseR porC  dna e

ragantnaP ,ygolonhceT   esnopser porc tset lios no PRCIA rednu  )RCTS(  poleved ot noitalerroc
 gnitupmoc rof noitauqe tnemtsujda rezilitref esod tneirtun s tegrat rof  h fo dleiy eziam dirby   eht no

ytilitref lios laitini fo sisab .  esnopseR h fo  eziam dirby t erht fo noitanibmoc detceles o  slevel e  fo
1 dna 5 ,0( MYF  t 0 ah -1 level ruof ,) s fo   ,0( negortin 81 dna 021 ,06 0 ah gk -1  fo slevel ruof ,)

 ,0( surohpsohp 6 ,03 0  dna 90 gk  P2O5 ah -1  ,0( muissatop fo slevel ruof dna ) 4 ,02 0  dna 60 K gk 2O 
ah -1  ) h fo eziam dirby   .deiduts saw slevel ytilitref tnereffid ta  

hC  demrofrep saw sisylana lacime  ,negortin elbaliava ,nobrac cinagro etamitse ot
muissatop dna surohpsohp  sutats   ni  eht  .lios Nu  tnemeriuqer tneirt ecudorp ot  o latniuq en   fo

h eziam dirby  niarg  eb ot dnuof saw  71.2  gk , 64.0   dna ,gk 7.2 4  gk  fo ylevitcepser ,K dna P ,N reP .  
 fo noitubirtnoc tnec K dna P ,N   saw 08.62 ,41.33   dna 17.22  lios morf  dna  04.93 dna 44.41 ,12.54  

 morf MYF , 81.85  , 86.26   dna 4.024   rezilitref lacimehc morf dna  16.724 dna 25.36 ,63.26   morf
oc  denibm su MYF htiw rezilitref lacimehc fo e . snoitauqe tnemtsujda rezilitreF  erew   depoleved

 MYF tuohtiw dna htiw atad cisab fo pleh eht htiw  .  

 fo tneiciffeoC noitanimreted  R( 2  ) ( tnacifingis ylhgih dnuof saw 2137.0 )**  neewteb  niarg  
,dleiy  tref dedda ,seulav tset lios .rezilitref dna lios neewteb noitcaretni dna srezili   

 ytilibatiuS R yb detaulave osla saw sdohtem tset lios fo 2  noisserger elpitlum fo eulav
taht dedulcnoc dna noitauqe  HN lartuen lamroN dna s’neslO 4  eht rof elbatius era sdohtem CAO

ted fo noitanimre  ohpsohp muissatop dna sur  , ylevitcepser ,  rof eziam dirbyH  nworg porc   no
 fo losilloM dnahkarattU . 

dluoc sgnidniF   tneiciffe rof ediug sa desu eb ilitref h rof tnemeganam rez eziam dirby  
 ,dnahkarattU fo losilloM ni nworg tirtun decnalab ylno ton sedivorp hcihw rc ot noi tub po   osla

 yam .ytilibatiforp doog hctef  

 



eku  : kjkFwy k/fuf  dak;pjfi  : 38344  
Zk"o k"sozi ao, lke~Vk"  :  ]ekFzi 8102&7102  k/fkim  : jkÙskdrkuL  ½k"f`d¼  

 k[qezi ;k”of  : ukKof kǹe  xkkHof  : ukKof kǹe  

   
 

dZk"hk' kd k/skk'  : ** jfkk/kv k;Øfquv ylQ ao, k.k{hji kǹe qrsg )f̀o rfakkHhykH ao, tim hd sdDe  r
Auywdquv kd Zrfwikv hd askoRr dk"ski k/Ski roUfekl ß 

jkdgkyl  :  0WkM ;tv  orLkohJ  
 

k'kajkkL  
 

 dkHEfjkzi rxZrUv sd kutsk;jfi ukk/Ulquv roUfel ;hrjkkH yk[fv  kǹe r dk”ski ao, krjZom  sd k=ke hd askoR

 ji jkk/kv sdDe  kv sd k=ke hd askoRr dk”ski qrsg tim rk{fy hd  lkdof sd k.jdhel utsk;kel djZom ,yf sd uyda

 qrsg   Zk”o 81&7102   ukk/alquv ylQ xkyjskc 0Zb uZeku sd jxurUi];yk|ofo’of 0Skzi ao, k”f̀d rUi 0c0skx ukjSkn sd

hM sd znUsd 7  Ak;x k;df uUiEl xsk;zi ;h=sk{ d,  ase M.k[  

sdDe   k;zdfquv ylQ ase kp sd utskªVbku u;;/v kd 021 ]06 ]0¼ j   ao, 081  0sg  kzxdf 1&  jkp sd ljskQLkQ ]½

09 ao, 06 ]03 ]0¼  0sg kzxdf 1& 02 ]0¼ jkp sd e;k’fsVski ]½ ] 06 ao, 04   kzxdf  0sg 1&  ½  ]5 ]0¼ uhr sd nkk[ hd jcskx kkFr

01 ao,  0sg uV 1&  ]½ askutsk;al ruf;p sl askjrL   Ak;x k;df kFkl sd  

=sk{ dxfsk;kzi  kǹe hd  e dofSt as   ;hjkk{ ]uZckd VsuaSeji e;k’fsVski & ulYskv ]utskªVbku & ;Ukekl ao, ljskQLkQ  

uhlknm  &VsVlf, e;ufskev ’fsVski  Ak;x k;df k.k{jfi duf;klkj ,yf sd sujd uydakv kd k=ke hd e;k sdDe   rfzi sd

s;yf sd unkiRm yrUqd  oRr dk”ski  hd  e;k’fsVski ao, ljskQLkQ ]utskªVbku  %k’ezd  k=ke  2- 71  0 ]kzxdf - 64   ao, kzxdf

2- 47   kzxdf h;x h;ki  A %k’ezd krek{ hd xsk;im sd  e;k’fsVski ao, ljskQLkQ ]utskªVbku kjk} kǹkE  33 - 62 ]41 -  ao, 08

22 - 17 %k’ezd krek{ hd xsk;im sd skoRr dk”ski rIkzi sl nkk[ hd jcskx (  54 - 41 ]12 - 44  93 jSkv - 04  ]rk’rfzi  kj  duf;kl

sl djZom  %k’ezd  85 - 26 ]81 - 024 jSkv 86 - 04  rk’rfzi  kkFr  nkk[ hd jcskx  djZom duf;klj kFkl sd ask sl xsk;zi sd    %k’ezd

26 - 36 ]63 - 724 jSkv 25 - 16  rk’rfzi  h;x h;ki A 

rDskjim   hd ask+Mdakv dyfSke  kr;kgl  sd askdjZom sl  sd nkk[ hd jcskx kkFkR  xsk;zi rDq;al kv ji rjfkk/   djZom

k.jdhel utsk;kel skd ask  Ak;x k;df rlfdof  sdDe  hd  s  thc uke k.k{hji kǹe ]tim ask  ] djZom s;x s;ky ase xsk;zi   jSkv

 kǹe a,  hd sakdjZom o quv  sd k;zdf ;/e  rjfZkk/uf   dakk.qx R( 2) 0¼ dZkFkl - 2137  ** k;x k;ki ½ A  

 dyqgc  sd dakk.qx uexrfzi R( 2)  kjk} sd uke  k;x k;df udak;Ywe hkH kd krrDq;im hd ask;k/fof k.k{hji kǹe

 Zk”d”uf g; jSkv  df kvqg rIkzi m  sd M.k[kjrR yklhyWke   ase  sdDe  ,yf sd ylQ hd ulyskv   ljskQLkQ  ;Ukekl kkFr

 uhlknm VsVhl, e;ufskev  k/Cyim %k’ezd ak;k/fof  g rDq;im ,yf sd k.jZkk/uf sd k’kVski o ljskQLkQ AS   

M.k[kjrRm   s;x s;kxm ase yklhyWke hd sdDe   qrsg uk/Uczi djZom hokkHzi ase  skd asZkk”d”uf rqrLzi  Zxke  hd dZk’n

k;ky ase xsk;zi gjr   ylQ yosd u skt Sg krdl kt Sg krdl jd uknzi k.k”ski ryfqrUl sskd  dYfc  sllb   ukldf

 kHky kNPv srdl jd rIkzi hkH  ASg  

 


