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tcartsbA —  eno htgnerts deriuqer fo etercnoC ecudorp oT

deriuqer retaw mumitpo evah ot si srotcaf yek eht fo  .
 ssecxe eht gnitcartxe fo ssecorp a si gniretawed muucaV
 .noitcapmoc & gnicalp retfa etercnoc eht morf retaw
 ,dnaS sa hcus setagergga gnivah sexiM ngiseD suoiraV
 eht eveihca ot detset eb nac hsA ylF & tsuD enotS

rotarobal dna yduts ehT  .htgnerts deriuqer  si tset y
 fo ngised xim fo htgnerts eht gninimreted no desucof
 muucav gnisu & yaw lanoitnevnoc lamron yb etercnoc
 devomer si retaw artxe eht hcihw ni ssecorp deretawed
 ti stluser eht gnirapmoc & gnitset retfA .etercnoc morf

arap htgnerts eht taht dnuof saw  retfa devorpmi sretem
 tnereffid yb deraperp xim etercnoc fo gniretawed muucav

.setagergga  
 

smreT xednI —
 

 ,gniretawed muucav ,xim ngiseD
 ,tset ebuc ,hsa ylf ,tsud enots ,dnas ,setagergga

retaw ,htgnerts laruxelf ,htgnerts evisserpmoc -  tnemec
oitar  

.I  OITCUDORTNI N 
  lareneG 1.1  

 ylno ton seriuqer tnemevap ro roolf etercnoc ytilauq hgih A  ot
eb   hgih ,ecnatsiser raew hgih evah osla dluohs ti tub level

 retaw muminim dna egaknirhs decuder ,htgnerts evisserpmoc
.ytilibaemrep   retaw derewoL dael yllacitamotua oitar tnemec  s

 etercnoc eht fo hcae tsomla ni tnemevorpmi elbaeciton a ot
 gniretawed eht si dohtem siht fo esu eht ot yek ehT .seitreporp
 eht morf retaw sulpruS .ssecorp muucav yb etercnoc fo
 ,noitarbiv dna gnicalp retfa yletaidemmi devomer si etercnoc

taw eht gnicuder .level mumitpo na ot oitar tnemec :re  
 ylniam era stnemevap etercnoc ni decudni sesserts ehT
 deificeps netfo erom si htgnerts laruxelf eroferehT .laruxelf
 rof sexim etercnoc fo ngised eht ni htgnerts evisserpmoc naht

o dohtem elpmis A .noitcurtsnoc tnemevap  xim etercnoc f
 etercnoc thgiew lamron rof htgnerts laruxelf no desab ngised

.repap eht ni debircsed si sexim  
 gnidliub eht ni etercnoc fo htgnerts eht rof noiretirc lausU
 a sa deredisnoc si hcihw ,htgnerts evisserpmoc eht si yrtsudni

cnoc ytilauq fo erusaem  tnemevap ni ,revewoH .eter
 eht ,yawnur tropria dna yawhgih sa hcus ,snoitcurtsnoc
 sa ,tnatropmi erom deredisnoc si etercnoc fo htgnerts laruxelf
 ylniam era stnemevap etercnoc ni decudni sesserts eht

ceps netfo erom si htgnerts laruxelf ,eroferehT .laruxelf  deifi
 rof sexim etercnoc fo ngised eht ni htgnerts evisserpmoc naht
 tciderp ot elbailer yltcefrep ton si tI .noitcurtsnoc tnemevap
 suoirav ,rehtruF .htgnerts evisserpmoc morf htgnerts laruxelf

 
12 yaM deviecer tpircsunaM 02 , 15 

yenhsraV knayaM  htannagaJ ,.ggnE liviC fo tnemtrapeD ,rosseforP ,
rupiaJ ,ytisrevinU  

yenhsraV uneeM  & erutcetihcrA fo tnemtrapeD ,rosseforP etaicossA ,
rupiaJ, T.I.N.M ,gninnalP  

dignaJ hsinaM eD rupiaJ ,reenignE roinuJ , rupiaJ ,ytirohtuA tnempolev  

 sexim etercnoc gnivap eht taht deificeps dlrow eht fo sedoc
ohs  dellortnoc dna yrotarobal eht ni dengised eb ylbareferp dlu

 ,eroferehT .htgnerts laruxelf sti fo sisab eht no dleif eht ni
 laruxelf no desab sexim etercnoc ngised ot deen a si ereht

.htgnerts  
 eht fo tsom ni desu lairetam gnireenigne cisab eht si etercnoC

c   gnidliub  cisab  sa  ytiralupop  stI .serutcurts gnireenigne livi
 ,esu  fo  ymonoce  sti  ,fo  esuaceb  si  noitcurtsnoc  ni  lairetam
 ta derutcafunam eb nac ti hcihw htiw esae dna ytilibarud doog

ceb ,ezis dna epahs yna otni ti dluom ot ytiliba ehT .etis  fo esua
 ot gninedrah tneuqesbus sti dna egats neerg ni yticitsalp sti

.lufesu ylralucitrap si ,htgnerts eveihca  
 eb ot sdeen slairetam gnireenigne rehto ekil etercnoC
 ytilibakrow ,ytilibarud ,htgnerts ekil seitreporp rof dengised

 .noisehoc dna  xim etercnoC  gnidiced fo ecneics eht si ngised
 eht eveihca ot ,etercnoc fo stneidergni fo snoitroporp evitaler

 .yaw lacimonoce tsom eht ni seitreporp derised  
 

yduts eht fo evitcejbO 2.1  
 sa hcum sa evomer ot si gniretawed muucav ni mia ehT

 eht fo noitrop eht, elbissop  rof decudortni retaw xim
 sa semit ruof ot owt si yllareneg tnuoma ehT .ytilibakrow
 .tnemec eht fo noitardyh rof deriuqer tnuoma eht sa hcum
 retfa etercnoc eht ni tfel tub noitardyh rof dedeen ton retaW

t sdael ti taht ni kcabward a si gnihsinif dna gnicalp  rewol o
 desaercni ,niag htgnerts fo etar desaerced a ,htgnerts

.egamad tsorf ot ytilibitpecsus erom dna peerc dna egaknirhs  
 dehsurc ,tceffe tnanimoderp a evah nac etagergga fo epyt ehT
 laruxelf rehgih htiw etercnoc ni gnitluser etagergga kcor

naht htgnerts   elbarapmoc rof setagergga )levarg( dehsurcnu
 htgnerts ehT .desu era slairetam dnuos taht gnimussa ,sexim
 fo htgnerts laruxelf dna evisserpmoc eht secneulfni tnemec fo

retaw emas eht htiw .e.i etercnoc -  htgnerts rehgih ;oitar tnemec
cnoc ecudorp lliw tnemec  dna evisserpmoc rehgih fo eter

.htgnerts laruxelf  
hgih  fo  tnevda  htiW - erp  dna  sgnidliub  esir -   desserts

 gnimoceb era etercnoc fo sedarg  rehgih  fo  esu  ,etercnoc
654 SI desiver eht nevE .nommoc erom -  esu setacovda 0002

rof etercnoc fo edarg rehgih fo   fo snoitidnoc ereves erom
 .snoitaredisnoc ytilibarud rof ,erusopxe  

 ot elbissop si ti ;serutximda noitareneg wen fo tnevda htiW
 slevel ytilibakrow hgih htiw etercnoc fo sedarg rehgih eveihca
 ,gals ,hsa ylf ekil serutximda larenim fo esU .yllacimonoce

atem   etercnoc eht desinoitulover evah emuf acilis dna niloak
 etercnoc fo ytilibarud dna htgnerts gnisaercni yb ygolonhcet
 erom gnimoceb si etercnoc fo ngised xiM .sdlof ynam yb

evoba eht ni tnaveler - .oiranecs denoitnem  
 taht dnim ni enrob eb dluohs ti ,revewoH  nehw ngised xim

 reporp htiw detnemelpmi eb dluohs etis ta detpoda
snoituacerp yrassecen htiw dna gnidnatsrednu  .  

.II  ERUTARETIL  WEIVER  
dnuorgkcaB 1.2  

 TNEREFFID HTIW XIM ETERCNOC NGISED FO HTGNERTS GNITAULAVE
SSECORP DERETAWED MUUCAV GNISU SETAGERGGA  

dignaJ hsinaM ,yenhsraV uneeM ,yenhsraV knayaM  
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  :etercnoc   gniretawed   fo   dohtem a depoleved snamoR ehT
pihc eht ;ti otni spihc aval dna kcirb kcuts yeht  dedurtorp s

 morf retaw ward ot skciw sa   detca   dna   ecafrus   eht evoba
 dootsrednu suivurtiV taht swohs erutaretil riehT  .etercnoc eht
 eht nI .oitar tnemec retaw eht gnirewol fo segatnavda eht
 saw muucav yb etercnoc fo gniretawed ,setatS detinU

tnetap  tneuqesbus lla dna renlliB .P .K yb 5391 ni de
 siH  .saedi evisnetxe sih no desab neeb sah tnempoleved
 tsal eht htiw ,s’0591 ylrae dna s'0491 eht ni desu saw dohtem
 ni gnieb setatS detinU eht ni noitacilppa lacitcarp nwonk

 a  tog  gniretawed  muucaV .5691    ylniam  efil  no  esael wen
  ni  dedeeccus smrif naivanidnacS eerht ro  owt  retfa

 rof lacitcarp ti ekam ot hguone tnempiuqe  eht  gniyfilpmis
 fo dnik eht ecudorp nac gniretaweD .redliub yna tsomla

ohtem eht nedewS nI .htgnerts evisserpmoc ni tnemevorpmi  d
 ,llaw ni esu stI .sroolf lla fo tnecrep 05 ot 04 rof desu won si

.erar si noitcurtsnoc rehto dna nmuloc  
 

ngised xiM etercnoC 2.2  
 dna etercnoc fo stneidergni elbatius gnitceles fo ssecorp ehT
 fo evitcejbo eht htiw stnuoma evitaler rieht gninimreted

cudorp  dna ,ytilibarud ,htgnerts deriuqer eht fo etercnoc a gni
 eht demret si ,elbissop sa yllacimonoce sa ytilibakrow
 fo tneidergni fo gninoitroporp ehT .ngised xim etercnoc
 etercnoc fo ecnamrofrep deriuqer eht yb denrevog si etercnoc

alp eht yleman ,setats 2 ni  eht fI .setats denedrah eht dna cits
 decalp ylreporp eb tonnac ti ,elbakrow ton si etercnoc citsalp
 ,erofereht ,ytilibakrow fo ytreporp ehT .detcapmoc dna

.ecnatropmi lativ fo semoceb  
 si hcihw etercnoc denedrah fo htgnerts evisserpmoc ehT

edisnoc yllareneg  ,seitreporp rehto sti fo xedni na eb ot der
 fo ytitnauq dna ytilauq .g.e ,srotcaf ynam nopu sdneped
 ,gnicalp ;gnixim dna gnihctab ;setagergga dna retaw ,tnemec
 eht fo pu edam si etercnoc fo tsoc ehT .gniruc dna noitcapmoc

uobal dna tnalp ,slairetam fo tsoc  tsoc eht ni snoitairav ehT .r
 semit lareves si tnemec eht taht tcaf eht morf esira slairetam fo
 a nael sa ecudorp ot si mia eht suht ,etagergga eht naht yltsoc
 sexim hcir eht weiv fo tniop lacinhcet morF .elbissop sa xim

carc dna egaknirhs hgih ot dael yam  larutcurts eht ni gnik
 ssam ni noitardyh fo taeh hgih fo noitulove ot dna ,etercnoc

.gnikcarc esuac yam hcihw etercnoc  
 slairetam fo tsoc eht ot detaler si etercnoc fo tsoc lautca ehT
 dellac htgnerts naem muminim a gnicudorp rof deriuqer

erts citsiretcarahc  eht fo rengised eht yb deificeps si taht htgn
 tub ,serusaem lortnoc ytilauq eht no sdneped sihT .erutcurts
 fo tsoc eht ot sdda lortnoc ytilauq eht taht tbuod on si ereht

 cimonoce na netfo si lortnoc ytilauq fo tnetxe ehT .etercnoc
o sdneped dna ,esimorpmoc  ehT .boj fo epyt dna ezis eht n

 a ,.g.e ,xim fo ytilibakrow eht no sdneped ruobal fo tsoc
 hgih a ni tluser yam ytilibakrow etauqedani fo xim etercnoc
 elbaliava htiw noitcapmoc fo eerged a niatbo ot ruobal fo tsoc

.tnempiuqe  

.III  NGISED  FO  ETERCNOC  SEXIM  
C 1.1.3 dnas htiw ngised xim etercno  

:ngised xim rof sretemaraP - 
53 M = noitangiseD edarG  

.C.P.O = tnemec fo epyT - edarg 34  
imxaL .K.J = tnemec fo dnarB  

)M8G 034 PS tsalpnoC( corsoF = erutximdA  
enoZ = etagerggA eniF - II  

51.3 = tnemeC ytivarG .pS  
6.2 = etagerggA eniF 9 

16.2 = )mm 02( etagerggA esraoC  
64.2   = )mm 01( etagerggA esraoC  

m/gk 003 = tnemeC muminiM 3 
54.0 = oitar tnemec retaw mumixaM  

gninoitroporP xiM rof htgnertS tegraT  
f kc f = kc  S x  56.1 +  
f kc f = kc 31+  

mm /N84 =  31 + 53 = htgnertS tegraT 2 
:noitaluclaC xiM - 

gk 004 = tnemeC  
gk 161 = retaW  

06/04 = aC/aF  
73.0 = C/W  

S af 96.2 =  
S ac  16.2 =  

.muc 1 = etercnoc fo emuloV  
muC 611.0 = )0001/1( X )51.3/663( = tnemec fo emuloV  

.muC 451.0 = )0001/1( X )1/451( = retaw fo emuloV  
 erutximdA fo emuloV  

.3( = tnemec fo .tw % 1 @ .muC 300.0 = )0001/1( X )0.1/66  
1 = etagerggA ni lla fo emuloV - )300.0 + 451.0 + 611.0(  

 1 = – 372.0  
.muC 727.0 =  

0001 X 16.2 X 06.0 X 727.0 = etagerggA esraoc fo ssaM  
gk 8311 ~ gk 84.8311 =  

0001 X 96.2 X 04.0 X 727.0 = etagerggA enif fo ssaM  
567 ~ 08.467 =  gk  

 

 
M 1.3 .oN elbaT - dnas htiw xim ngised 53  

etercnoC  tnemeC  retaW  dnaS  mm 01  mm 02  erutximdA  

muC 1  663  451  567  965  965   fo .tw % 1
tnemec  

 
 

M  2.3 .oN elbaT -  dnas htiw xim ngised 53 stluser tset ebuc  
S 522 = mc 51 X mc 51 si ebuC fo aerA lanoitceS ssorC .mC .q  

 ebuC
kraM  

 fo etaD
gnitsaC  

 fo etaD
gnitseT  

 .xaM
 daoL

)Nk(  

 evisserpmoC
 htgnertS

mm/N( 2) 

 .gvA
 evisserpmoC

mm/NhtgnertS 2 

(sthgieW
)g  

syad 3  
ssecorP lamroN  

1 41/21/6  41/21/9  216  2.72  2.72  0.2938  
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2 41/21/6  41/21/9  126  6.72  0.2048  
3 41/21/6  41/21/9  16 5 8.62  0.0938  

ssecorP deretaweD  
1 41/21/6  41/21/9  567  43  

43  
7938  

2 41/21/6  41/21/9  018  63  0248  
3 41/21/6  41/21/9  027  23  2148  

syad 7  
ssecorP lamroN  

1 41/21/6  41/21/31  918  4.63  
4.63  

1938  
2 41/21/6  41/21/31  828  8.63  2148  
3 41/21/6  41/21/31  018  63  1248  

ssecorP deretaweD  
1 41/21/6  41/21/31  5211  05  

31.05  
4248  

2 41/21/6  41/21/31  3411  8.05  0148  
3 41/21/6  41/21/31  6111  6.94  3048  

syad 82  
ssecorP lamroN  

1 41/21/6  51/10/3  9801  4.84  
62.84  

0938  
2 41/21/6  51/10/3  8901  8.84  1248  
3 41/21/6  51/10/3  1701  6.74  6048  

ssecorP deretaweD  
1 41/21/6  51/10/3  4941  4.66  

08.66  
1348  

2 41/21/6  51/10/3  2151  2.76  1248  
3 41/21/6  51/10/3  3051  8.66  8938  

 
dnas htiw ngised xim rof stluser tset ebuC 1.3 erugiF  

 
 

ngised xim etercnoC 2.1.3  tsud enots htiw  
:ngised xim rof sretemaraP - 

53 M = noitangiseD edarG  
.C.P.O = tnemec fo epyT - edarg 34  

imxaL .K.J = tnemec fo dnarB  
)M8G 034 PS tsalpnoC( corsoF = erutximdA  

enoZ = etagerggA eniF - II  
51.3 = tnemeC ytivarG .pS  

96.2 = etagerggA eniF  
ggA esraoC 16.2   = )mm 02( etager  

64.2   = )mm 01( etagerggA esraoC  
m/gk 003 = tnemeC muminiM 3 
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54.0 = oitar tnemec retaw mumixaM  
gninoitroporP xiM rof htgnertS tegraT  

f kc f= kc  S x  56.1 +  
f kc f = kc 31+  

mm /N84 =31 + 53 = htgnertS tegraT 2 
:noitaluclaC xiM - 

04 = tnemeC gk 0  
gk 461 = retaW  

06/04 = aC/aF  
24.0 = C/W  

S af 96.2 =  
S ac  16.2 =  

.muc 1 = etercnoc fo emuloV  
muC 621.0 = )0001/1( X )51.3/004( = tnemec fo emuloV  

.muC 461.0 = )0001/1( X )1/461( = retaw fo emuloV  
erutximdA fo emuloV  

1/1( X )0.1/00.4( = tnemec fo .tw % 1 @ .muC 400.0 = )000  
1 = etagerggA ni lla fo emuloV - )400.0 + 461.0 + 621.0(  

 1 = – 492.0  
.muC 607.0 =  

0001 X 16.2 X 06.0 X 607.0 = etagerggA esraoc fo ssaM  
gk  6011 ~ gk 95.5011 =  

0001 X 96.2 X 04.0 X 607.0 = etagerggA enif fo ssaM  
gk 067 ~ 56.957=  

 
.oN elbaT  M 3.3 - tsud enots htiw xim ngised 53  

etercnoC  tnemeC  retaW  dnaS  mm 01  mm 02  erutximdA  

muC 1  004  461  067  355  355   fo .tw % 1
tnemec  

 
M 4.3 .oN elbaT - tsud enots htiw xim ngised 53  stluser tset ebuc  

.mC .qS 522 = mc 51 X mc 51 si ebuC fo aerA lanoitceS ssorC  
 ebuC

kraM  
 fo etaD

gnitsaC  
 fo etaD

gnitseT  
 .xaM
 daoL

)Nk(  

 evisserpmoC
 htgnertS

mm/N( 2) 

 .gvA
 evisserpmoC

mm/NhtgnertS 2 

(sthgieW
)g  

syad 3  
ssecorP lamroN  

1 41/21/72  41/21/03  126  6.72  
24.72  

1248  
2 41/21/72  41/21/03  306  8.62  2148  
3 41/21/72  41/21/03  036  28 7148  

ssecorP deretaweD  
1 41/21/72  41/21/03  387  8.43  

62.43  
8938  

2 41/21/72  41/21/03  657  6.33  5248  
3 41/21/72  41/21/03  477  4.43  2148  

syad 7  
ssecorP lamroN  

1 41/21/72  51/10/3  558  83  
35.63  

7838  
2 41/21/72  51/10/3  108  6.53  6248  
3 41/21/72  51/10/3  018  63  8148  

ssecorP deretaweD  
1 41/21/72  51/10/3  0711  25  

39.05  
8048  

2 41/21/72  51/10/3  6111  6.94  7248  
3 41/21/72  51/10/3  2511  2.15  6938  

syad 82  
ssecorP lamroN  

1 41/21/72  51/10/42  7011  2.94  
8.84  

1348  
2 41/21/72  51/10/42  9801  4.84  4048  
3 /21/72 41  51/10/42  8901  8.84  5148  

ssecorP deretaweD  
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1 41/21/72  51/10/42  0351  86  
33.76  

3048  
2 41/21/72  51/10/42  3051  8.66  2148  
3 41/21/72  51/10/42  1251  6.76  6148  

 
tsuD enotS htiw ngised xim rof stluser tset ebuC 2.3 erugiF  

 
 

1.3 hsaylF htiw ngised xim etercnoC 3.  
:ngised xim rof sretemaraP - 

53 M = noitangiseD edarG  
.C.P.O = tnemec fo epyT - edarg 34  

imxaL .K.J = tnemec fo dnarB  
)M8G 034 PS tsalpnoC( corsoF = erutximdA  

enoZ = etagerggA eniF - II  
51.3 = tnemeC ytivarG .pS  

etagerggA eniF  96.2 =  
16.2   = )mm 02( etagerggA esraoC  
64.2   = )mm 01( etagerggA esraoC  

m/gk 003 = tnemeC muminiM 3 
54.0 = oitar tnemec retaw mumixaM  

gninoitroporP xiM rof htgnertS tegraT  
f kc f = kc  S x  56.1 +  
f kc f = kc 31+  

mm /N84 = 31 + 53 = htgnertS tegraT 2 
uclaC xiM :noital - 

gk 003 = tnemeC  
gk 001 = hsaylF  
gk 861 = retaW  

06/04 = aC/aF  
24.0 = C/W  

S af 96.2 =  
S ac  16.2 =  

.muc 1 = etercnoc fo emuloV  
muC 590.0 = )0001/1( X )51.3/003( = tnemec fo emuloV  

muC 330.0 = )0001/1( X )51.3/001( = hsaylf fo emuloV  
1( = retaw fo emuloV .muC 861.0 = )0001/1( X )1/86  
erutximdA fo emuloV  

.muC 300.0 = )0001/1( X )0.1/00.3( = tnemec fo .tw % 1 @  
1 = etagerggA ni lla fo emuloV - )300.0 +861.0+ 330.0 + 590.0(  

 1 = – 992.0  
.muC 107.0 =  

0001 X 16.2 X 06.0 X 107.0 = etagerggA esraoc fo ssaM  
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7.7901 = gk 8901 ~ gk 6  
0001 X 96.2 X 04.0 X 107.0 = etagerggA enif fo ssaM  

gk 457 ~ 72.457=  
M 5.3 .oN elbaT - hsaylf htiw xim ngised 53  

etercnoC  tnemeC  retaW  dnaS  mm 01  mm 02  erutximdA  

muC 1  004  861  457  945  945   fo .tw % 1
tnemec  

 
M 6.3 .oN elbaT - htiw xim ngised 53  tsud enots  stluser tset ebuc  

.mC .qS 522 = mc 51 X mc 51 si ebuC fo aerA lanoitceS ssorC  
 ebuC

kraM  
 fo etaD

gnitsaC  
 fo etaD

gnitseT  
 .xaM
 daoL

)Nk(  

 evisserpmoC
 htgnertS

mm/N( 2) 

 .gvA
 evisserpmoC

mm/NhtgnertS 2 

(sthgieW
)g  

syad 3  

ssecorP lamroN  
1 51/10/71  02 51/10/  216  2.72  

06.72  
5048  

2 51/10/71  51/10/02  306  8.62  8998  
3 51/10/71  51/10/02  936  4.82  0248  

ssecorP deretaweD  
1 51/10/71  51/10/02  477  4.43  

74.53  
5048  

2 51/10/71  51/10/02  657  8.63  3148  
3 51/10/71  51/10/02  477  2.53  1348  

syad 7  
ssecorP lamroN  

1 51/10/71  51/10/42  738  2.73  
6.73  

5148  
2 51/10/71  51/10/42  468  4.83  8148  
3 51/10/71  51/10/42  738  2.73  0048  

ssecorP deretaweD  
1 51/10/71  51/10/42  5211  05  

76.05  
3248  

2 51/10/71  51/10/42  1611  6.15  3998  
3 51/10/71  51/10/42  4311  4.05  0148  

syad 82  
oN ssecorP lamr  

1 51/10/71  51/20/41  9801  4.84  
62.84  

6348  
2 51/10/71  51/20/41  8901  8.84  2348  
3 51/10/71  51/20/41  1701  6.74  2048  

ssecorP deretaweD  
1 51/10/71  51/20/41  5841  66  

39.66  
9938  

2 51/10/71  51/20/41  1251  6.76  3248  
3 51/10/71  51/20/41  2151  2.76  9248  

 
 
 
 
 
 
 
 
 
 

aylF htiw ngised xim rof stluser tset ebuC 3.3 erugiF
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.4  NOITATERPRETNI  FO  STLUSER  
etercnoc deretawed muucav fo egatnavdA 1.4  

 etercnoc deretawed muucav rof etercnoc fo ngised xim llew A
niwollof ni tluser lliw :segatnavda g  

  04 yb htgnerts evisserpmoc eht ni esaercnI -  %07
)ecafrus pot eht ta si esaercni rehgih(  

  001 yb ecnatsiseR raeW ni esaercnI - .%051  
  decuder eb lliw etercnoc detaert muucaV fo egaknirhS

.%051 tuoba yb  
 eilrae si etercnoc muucaV ni niag htgnertS  naht r

.elbissop si noitazilitu reilrae suht yaw lamron  
  evisserpmoc hgih etercnoc deretawed muucav nI

 dluohs dna ytilibaemrep retaw muminim htgnerts
.tsoc muminim erab ta gnitsud eziminim   

 retaw eht desaercni dah noitarepo noitarbiv A -  tnemec
s eht ta oitar .mottob eht ta decuder dna ecafru  

  emas eht ni desaercni neeb dah tnetnoc tnemec ehT
.esab eht ta ti desaerced dna ecafrus eht ta noitarepo  

  erew tnetnoc retaw eht tnemtaert muucav gniruD
 ehT .retaw lanigiro eht fo tnecrep 5.91 ot detcartxe

 ta tnetnoc retaw  eht tA .decuder saw esab eht
 desaercni dah tnetnoc retaw eht erehw ,ecafrus
 muucav gnirud desaerced saw ti ,noitarbiv gnirud
 saw tnemtaert eht fo tceffe eht suhT .tnemtaert
 dehsinimid yllaudarg dna ecafrus eht ot esolc tsehgih

.esab eht drawot  
 cneulfni ehT  etercnoc eht no tnemtaert muucav eht fo e

 devorpmi neeb dah ytilauq ecafruS .citamard etiuq si
 noitarbiv gnirud tnetnoc tnemec ni esaercni eht yb
 muucav gnirud tnetnoc retaw ni esaerced eht dna

.tnemtaert  
gised xim etercnoc deretawed muucav fo stifeneB 2.4 n 

 etis ta etercnoc ytilauq doog eveihca ot smia ngised xiM
.yllacimonoce  

.1   snaem etercnoc ytilauQ  
 
 

 
 

.A   htgnerts retteB  

.B   ytilibarud dna ssensuoivrepmi retteB  

.C   etercnoc suoenegomoh dna esneD  
 

.2   ymonocE  
.A  : noitpmusnoc tnemec ni ymonocE  

 pu evas ot elbissop si tI  53 M rof tnemec fo %02 ot
 xim etercnoc fo pleh eht htiw etercnoc fo edarg
 era erom etercnoc fo edarg eht rehgih tcaf nI .ngised

  .sgnivas eht  
.B   :slairetam elbaliava fo esu tseB  

  dna  ytilauq  eht  tcirtser  netfo  snoitidnoc  etiS
 tneidergni  fo  ytitnauq   xim etercnoC .slairetam

 setagergga fo epyt no ytilibixelf fo tol a sreffo ngised
 na evig nac ngised xiM .ngised xim ni desu eb ot

eht no desab noitulos lacimonoce  slairetam elbaliava  
.stnemeriuqer SI cisab eht teem yeht fi  

.C   :seitreporp rehtO  
  ngised  xiM   ,sehsinif  mrof  eveihca  ot  su  pleh  nac

  ,gnirettuhs ed ylrae  rof  shtgnerts ylrae  hgih
  etercnoc  ,shtgnerts  laruxelf  retteb  htiw  etercnoc

 .seitisned rewol htiw etercnoc dna ytiliba pmup  htiw  
 

uucaV dna etercnoc lamroN neewteb nosirapmoC .3.4  m
etercnoc deretawed  

 muucav dna etercnoc lamroN neewteb nosirapmoc ehT
: elbat ni nevig si etercnoc deretawed  

M  1.4 .oN elbaT -  lamroN neewteb nosirapmoC 53
etercnoc deretawed muucaV dna etercnoc  

 .lS
.oN  

seitreporP   muucaV
 deretawed

etercnoc  

 lamroN
etercnoc  

1 oitar tnemeC retaW  sseL  eroM  
2  evitarapmoC

htgnertS  
eroM  sseL  

3 noitardyh fo taeH  sseL  eroM  
4 niatnoC tnemeC  sseL  eroM  
5 htgnertS eruxelF  eroM  sseL  
6 egaknirhS  sseL  eroM  
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7 peerC  sseL  eroM  
8 elcyC efiL  eroM  sseL  
P- :21 - `sebuc etercnoc detsaC  
 

.5  NOC SNOISULC  DNA  SNOITADNEMMOCER  
snoisulcnoC 1.5  

 hcum si etercnoc deretawed muucav fo ytilibarud ehT
 deretawed muucaV .etercnoc lamron eht htiw derapmoc
 ehT .seno lanoitnevnoc eht naht retteb dnuof etercnoc

on naht erom si etercnoc deretawed muucav fo htgnerts  lamr
 eht naht erom si etercnoc fo epyt siht fo ega efiL .etercnoc
 sesaercni oitar tnemec retaw eht ni esaerceD .etercnoc lamron
 lairetam etsaw eht htiw etercnoc ehT .etercnoc fo htgnerts eht
 ni ecudorp peerc dna egaknirhs ehT .stluser doog sevig osla

uucav  fo noitpmusnoc ehT .wol yrev si etercnoc deretawed m
 .metsys deretawed muucav gnisu yb sesaerced  tnemec  

 gnisaerced eht taht dedulcnoc eb nac ti yduts eht no desaB
 ehT .etercnoc fo htgnerts eht sesaercni oitar tnemec retaw

tercnoc ni desu retaw lanoitidda  detcartxe si ytilibakrow rof e
 retaw eht sesaerced ti dna ssecorp deretawed muucav yb

   .etercnoc fo htgnerts eht sesaercni hcihw oitar tnemec  
 

snoitadnemmoceR 2.5  
 .etercnoc fo htgnerts eht esaercni metsys deretawed muucaV

ygolonhcet evitavonni fo esu ehT   eht sesaercni ylno ton
 pleh lliw sa llew sa efil etercnoc eht sesaercni osla tub htgnerts
 dluow etercnoc deretawed ehT .tnemnorivne eht evorpmi ot
 erehw ,etamilc dimuh ylemertxe dna toh s’aidnI rof noob a eb

 05 sessorc yltneuqerf erutarepmet o nerrot dna C  sniar lait
 dna egaknirhs htiw etercnoc eht fo tsom gnivael ,covah etaerc
 ,gnorts evah lliw ew erutuf raen ni taht depoh si tI .peerc

oce dna elbarud -  gniretawed muucav htiw etercnoc yldneirf
.ssecorp  

 ehT .yad yb yad gnisaercni si etercnoc fo noitareneg ehT
 erutcurtsarfni fo dleif eht ni etercnoc fo noitpmusnoc rojam
 fo sepyt eseht roF .cte ,segdirb ,sdaor gnivah noisivid
 esaercni hcihw ,etercnoc fo edarg hgih yrev deen serutcurts
 eht fo tsoc sa llew sa leets dna tnemec fo noitpmusnoc eht

 gnisu yB .erutcurts  sesaerced ti ssecorp deretawed muucav eht
 fo tsoc llarevo sa llew sa leets dna tnemec fo noitpmusnoc eht

.erutcurts eht  
 

SECNEREFER  
]1[   yrtsiniM yb skrow egdirB dna daoR rof noitacificepS

 syawhgiH & tropsnarT daoR ,gnippihS fo
.)H&TRSM(  

]2[  .E.C otsuJ & K.S annahK ”gnireenignE yawhgiH“ :G  
]3[  ”launaM etercnoC“ : L.M rihbmaG  
]4[  ”ygolonhceT etercnoC“ :L.M yttehS  
]5[  ”slairetaM gnidliuB“ :C.B aimnuP  
]6[   0002 : 654 SI –“  etercnoC decrofnieR dna nialP -  edoC

”ecitcarP fo  
]7[   9891 : 2118 SI –“  yranidro edarg 34 rof noitacificepS

emec dnaltroP ”tn  
]8[  7891 : 96221 SI -”  yranidro edarg 35 rof noitacificepS

”tnemec dnaltroP  
]9[  0791 : 383 SI -“  enif dna esraoc rof noitacificepS

”etercnoc rof secruos larutan morf setagergga  
]01[   9002 : 26201 –“  rof senilediug dednemmoceR

”ngised xim etercnoc  
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