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tcartsbA —  yrtsudni gnissecorp eht fo yevrus eht od ew fI

 eht esu yeht xaw yna tlem ot redro ni taht evresbo nac ew
 lliw ereht lessev erusserp fo pleh eht htiW .lessev erusserp

gnitlem eb   lliw ereht taht sesira melborp eht tuB .sexaw fo
 taht ot eud dna depoleved era sesserts lamreht hgih a eb
 eht ta segakael a eb lliw ereht dna kaew eb lliw tnioj eht
 gnitlem rof knat a ngised ew melborp siht diova oT .tnioj

es eht tceles htiw gnola xaw eht  ot ssecorp gnidlew sselma
 ew repap siht nI .yrtsudni ssecorp ni melborp hcus diova
 sa llew sa lanretni no desab ssenkciht eht etaluclac
 detaluclac htiw ti erapmoc dna erusserp lanretxe
 dedivorp eht rehtehw kcehc ew siht morF .ssenkciht

ir eb lliw ssenkciht  yna rehtehw dnif oslA .gnorw ro thg
knat eht rof deriuqer si ssecorp gnimrof dloc  

 
smreT xednI —  ,gnidleW sselmaeS ,lesseV erusserP

.ssecorp sselmaes  

.I  I NOITCUDORTN  
  tnemetatS melborP  

 dna noitaluclac ssenkciht llaw ,ngised knat gnitlem xaW
po tsniaga gnitset  IIIV CES EMSA rep sa si noitidnoc gnitare

 rehto dna ,)snitellub hcraeser gnidlew( CRW ,1 VID
 stcefed gnidlew fi noitacirbaf retfA  .sdradnats naciremA
 eht ta smelborp suoires etaerc lliw ti neht lessev ni sniamer

 ew siht evomer oT .etis no gnikrow fo emit  tuoba erussa tsum
 ni noisolpxe diova ot gnitset & noitacirbaf ,ngised knat

 .slessev  
 IIIV CES EMSA ot gnidrocca knaT/lessev erusserp a ngiseD

 VID – gnivah ,I  
,swollof sa si snoitacificeps gniwolloF  

mm 0512 = retemaid renni llehS  
mm 0572 = thgieh llehS  

repO c.gd 041 = erutarepmet gnita  
mc.qs/gk 5.3 = erusserp gnitarepO  
mc.qs / gk 4 = erusserp tset ordyH  

403PT042AS = noitcurtsnoc fo lairetaM  
til 00001 = emulov gnikroW  

KHT MM 3 X BN 001 epip flah = llehs no tepmiL  
troppus gul = troppus fo epyT  

rp gnikrow tepmiL mc.qs/gk 5 = erusse  
051 = pmet gnikrow tepmiL o C 

mc.qs/gk 6 = erusserp tset ordyh edis tepmiL  
403PT042AS = noitcurtsnoc fo lairetam tepmiL  

ezis elzzoN  
elohnaM      BN 005 =1N  

       BN 051 =2N  
ni diuqiL edis llehS  

tuo diuqiL edis llehS BN 002 = 3N  
 08 = 4N BN   

ni retaw tepmiL  
 BN 08 = 5N    

 
 

.II  SEVITCEJBO  
seD sesserts fo tnemerusaeM dna ngi  

.erawtfos SYSNA gnisu ledom tnemele etinif fo tnempoleveD  
 dna knat gnitlem xaw ni kcarc fo sisylana eruliaF

.stcepsa gnirutcafunam  
stnioj ta egakael diovA . 

 
melborP fo epocS : 

T  emit tnempoleved eht secuder yltaerg ngised fo tcepsa sih
 smelborp egakael eht ecuder ot seirt dna knat gnitlem wen rof

 .stnioj eht ta  
sisylana sserts rof ledoM MEF eht poleved ylisae dluohs eW . 
neht lairetam eht ni edixo kcalb ro edixo der dda ew fi oslA  

.noisorroc eht diova eb lliw ereht  
 eht neht knat fo lairetam ni etisopmoc emos dda ew fI
 eht teg ew dna egnahc eb lliw lairetam eht fo erutcurtsorcim

knat eht fo htgnerts retteb  
 

:ygolodohteM  
htiw ti ecalper ot yrt ew knat gnitlem xaw a ngised ot redro nI  

.lessev erusserp fo pleh eht  
 ,selpicnirp cifitneics fo noitacilppa fo stsisnoc ygolodohteM
 fo tnempoleved rof noitanigami dna noitamrofni lacinhcet
 cificeps a mrofrep ot knat gnitlem xaw desivorpmi ro wen

.ycneiciffe dna ymonoce mumixam htiw noitcnuf  
sihT   noitazimitpO ,knat fo ngised ot etaler lliw krow tcejorp

 sdiova ot tnioj ta dohtem reporp fo noitceles dna ,sesserts fo
:gnidulcni stnioj eht ta egakael  

.lessev erusserp ni depoleved sserts fo tnemerusaeM .1  
NA gnisu ledom tnemele etinif fo tnempoleveD .2  SYS

.erawtfos  
 lamreht no yrtemoeg dna noitacol gninepo fo ecneulfni ehT .3

.lessev erusserp fo ecnamrofrep  
 
 
 

        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

knaT gnitleM xaW fo noitaluclaC ngiseD A  

.L .R raknaM ,.C .D galdaK  

weiveR erutaretiL  

 noitacifitnedi melborP  

knat fo retemaraP ngiseD tuo gnidniF  

dohteM gnidleW eht gnignahC  )gnidleW sselmaeS yb(  

erusserp hgih rednu knat fo gnitseT  

gniledoM lacitamehtaM  

 erawtfoS MEF yb sisylanA  
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srepap deweiver no stnemmoC  
 ynaM taht raelc si ti repap hcraeser ynam gniyduts yB

ow srehcraeser  erusserp ni sesserts no etartnecnoc otno dekr
 htiw lairetam egarots fo sessecorp gnitlem tnereffid ,lessev
 latnemirepxe dna ,lessev erusserp fo sisylana ,erusserp hgih
 etartnecnoc ot yrt eb lliw enoemos ,knat eht fo noitagitsevni

 eht fo yduts laciremun no  lliw enoemos ,rednilyc ni slairetam
 emos dna ,lairetam eht fo erutarepmet egnahc esahp eht ekat

.metsys MCP ni gnitlem cimanyd eht redisnoc meht fo  
 paG hcraeseR -  taht dnuof ew repap hcraeser lla gniweiver yB

retam eht gnignahc eht no etartnecnoc nac eno on  knat fo lai
 ot yduts eht etelpmoc ot yrt dna ,noitacilppa epyt xaw rof
 ot deen a eb lliw ereht oS .tnioj eht ta segakael eht diova
 eht ta segakael eht diova ot gnitlem xaw rof knat fo ngised

metsys lanoitnevnoc fo kcabward eht emocrevo ot stnioj . 
 

LAIRETAM SDOHTEM DNA S  
lairetam fo noitceleS  

 )knat xaw( lairetam eht dnatshtiw ot si gningised fo mia ehT
.sserts lamreht hgih htiw erusserp hgih rednu   xaW efaS ,tsaF

:gnitleM   ,tsaf sexaw ruo tlem ot dengised era sknat gnitleM
repmet esicerp gnisu ylefas dna ylneve  dna slortnoc eruta

 .gninrub ro ,serif ,stops toh htiw xaw ruo gnigamad tneverp
:xaW gnitleM roF ylnO   lanoitnevnoc/sretem rehto ekilnU

 rat ekil slairetam "tcaxeni" "hguor" htiw krow hcihw  knat
dna   ot ylno dengised era sknat gnitlem xaw ruo ,sevisehda

 tlem  si hcihw ecafrus renni evisulcxE .ylefas dna tsaf xaw
non ,dehsilop - non ,evitcaer - dna suorop   rof tnatsiser noisorroc

 dna noitanimatnoc ssorc tuohtiw gnitlem xaw ytilauq retteb
.pu naelc ysae   eb lliw tniop tnatropmi tuB   gnitlem elpoeP

t'nod tlahpsa ro eulg   ro segnahc tnecs dna roloc tuoba erac
 .taeh nevenu htiw xaw gninrub :sexaW  llA stleM   ruO

 era stop dna sknat gnitlem xaW eldnaC lanoisseforP
 fo gnitlem elbailer dna efas ,tsaf rof dengised yllacificeps

imes dna denifer ,cinagroni dna cinagro - rtep ,denifer  ,muelo
 ,slio dna sexaw desab citehtnys dna elbategev ,lamina
 mlaP ,xaW elbategeV ,xaW yoS ,xaW niffaraP gnidulcni
 dna tlem sknat gnitlem xaw ruO .erom dna xawseeB ,xaW
 gnitlem( xaw sselemalf sselkciw morf ,slio dna sexaw taeh

xaw cinagro ot ,)Fº09 fo tniop º021 pm( yos ekil se -  ot )Fº521
º551 pm( xawseeb -  dna lio mlap ,niffarap ot pu dna )Fº071

º071 pm( sleg - .)Fº212  leetS sselniatS eb lliw lairetam ruo oS
,leetS SU %001 .e.i diL   noitcurtsnoC edarG hgiH  tuohtiw

.gnikalf ro ,gnippihc ,gnitsur  

 lairetaM -  sselniatS  leetS - .)00403S SNU( 403 edarG  

 
knaT gnitleM xaW .giF  

 
NGISED KNAT  

:ealumroF  
 ssenkcihT llehS lacirdnilyC  

DO llehS = thgieH lesseV  
mm 056 = DO llehS  

mm 056 osla thgieh lessev oS  
noitaluclac daeH citats rof thgieH  

+ .thgieH lessev = daeH citats rof thgieH   elzzoN poT
noitcejorP elzzoN mottoB + noitcejorp  

051+051+056=  
mm 059=  

 ( mm 0051 =  ) mm (  H,daeH citatS elbissoP mumixaM
 lla gniredisnoc , dednuor  tsompoT neewteB ecnatsiD .xaM(

elbissop dna   )ecnareloT ).straP erusserP tsoM mottoB  
russerP lanretnI ngiseD  rof daeH citatS gnidulcni e

:snoitaluclaC  
m/gK (0001 ,stnetnoC fo ytisneD  3 ) 

)P( erusserp daeH citatS  
H * g * ρ= P  

  01*0051*18.9*0001= -6 
 aPM 17410.0 =  

aPM 510.0 =  
 erusserP ngiseD  

      daeH citatS ot eud erusserP + P =  
 510.0 + 194.0 =  
 

: elbaT - knat fo snoitacificepS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 gnitleM

yticapaC  

.gK 002  

knaT fo eziS  .mm056 x 007 Φ  

lairetaM knaT  403.S.S  

 gnitaeH

E tnemel  

 talf cirtcele yb detaeh ylmrofinU

.sretaeh  

lortnoC   latigiD yb dellortnoc erutarepmeT

 ,spmal yb setacidni esahP retem ’A

setats omrehT yb slortnoc otuA  

straP lacirtcelE  .dekraM EC dradnatS  

gnitaR  .W.K 6  

 snoissucsiD dna tluseR  

 noisulcnoC  
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 aPM 505.0 =  

citatsordyH  )5.1 x oitaR x PWAM( = erusserP tseT  
  05.1 x 000.1 x 194.0 =  
   aPM 637.0 =  
   mc/gK 805.7 = 2 

 52.5 ta tuo deirrac eb ot tset ordyH teehsataD T & L rep sA
 ylno noitisop lacitreV ni pohs ni 2mc/gK  

 
71= erutarepmeT latem ydob tset ordyH .1 o  TMDM evoba C

n & 84 deecxE ton dee o GU.feR[ C - .])h( 99  
GU rep sa erusserP ngiseD sa emas demussa si PWAM .2 -  ,99

.)edoc fo 47:egaP ,43 :etoN(  
non( lamron si snoitacifissalC ecivreS .3 - .)lahteL  

GU rep sa noitcetorP erusserprevO .4 - epocS s'tneilC ni si 521  
)i(  

)ii(  

mc 72.0 = t  
mm 7.2 = t  

                        )iii(  

 
mc /gK 29.4 = P 2 

mc /gK 29.4 = )iP( erusserP ngiseD lanretnI ecneH  2  384.0 =
aPM  

 E ycneiciffe tnioj =   P erusserp ngised lanretni =  = R   edisni
llehs eht fo suidar   S  mumixam = eulav sserts elbawolla   t  =

llehs fo ssenkciht deriuqer muminim  
aPM 006.0 = )eP( erusserP ngiseD lanretxE  

403 PT 042AS si noitangiseD lairetaM  
)S(ssertS elbawollA mumixaM  

)vi(  

 
mc /gK 57.418 = S 2 

aPM 59.97 = S  
orroC( suidaR edisnI  = 000.0 + 000.594 =     AC +R = )R( )ded

mm 00.594  
lanimoN( ssenkcihT dedivorP mm 00.5 = )  

)v(  

 
mc 72.0 = t  
mm 7.2 = t  

)iv(  

 
mc /gK 29.4 =P 2 

00.1 = )E( ycneiciffE tnioJ  
rotcaFycneiciffEtnioJ                   ES583.0=                                     

 = 1 * 08 * 583.0 =    )iiv( aPM 08.03  
 = ssenkcihT deriuqeR muminiM  

)iiiv(  

mc 73.0 = t  
mm 7.3 = t  

 tceffe eht nehw )stnioJ laitnerefmucriC( ssertS lanidutignoL
GU rep sa sdaol yratnemelppus fo - tnesba si 22  

oJ 00.1 = )E( ycneiciffE tni  
rotcaF ycneiciffE tnioJ  ES52.1=  

     = 1 * 08 * 52.1 = aPM 001  
= ssenkcihT deriuqeR muminiM  

)xi(  

 
mc 731.0 = t  
mm 73.1 = t  

 ).ni 23/3( mm 5.2 > eb llahs ssenkciht deriuqer muminiM
 05.2 si ecnawollA noisorroC gnidulcxe .mm  

) 05.2 , 73.1 , 07.3 ( fo retaerG = t  
 = 00.0 + 07.3 = ecnawollA noisorroC + ssenkciht gninrevoG

mm 07.3  
 mm 000.5 <mm 931.3 =ssenkcihT deriuqeR :noisulcnoC
 erusserP lanretxE mumitpO si ssenkcihT )dedivorP(

noitaluclaC  
mm 00.5 = )t( ssenkciht dedorroC  

oT mm 00.0571 = )L( gniR gniffits neewteb htgneL lat  
mm 0001 = )oD( llehs lacirdnilyC fo retemaiD edistuO  

057.1 = )oD/L( oitaR oD/L  
002 = )t/ oD( oitaR t/ oD  

52100.0 = )A( G giF morf A rotcaF  
SC trahc morf B rotcaF - 0522 = )B( 2  

)x()t/oD(3/B4 = aP  

 
PM 51 = aP a 

 51 = )aP( ]PEAM[ erusserP lanretxE elbawollA mumixaM
aPM  

)t( erusserp lanretxe rednu ssenkciht deriuqeR  
)ix(AC+)B4/oDP3( = t  

5.1 + )0522 * 4 / 0001 *99.4 * 3( = t  
mm 61.3 = t  

tf mm 66.4 = 5.1 + 61.3 =  
 MM 00.5 ta efas si ssenkciht llehs ecneH  

erP lanretxE  ta erusserP gnikroW elbawollA mumixaM eruss
]PWAM[ dedorroc ,ssenkciht nevig  

 
45.1 = M tuB  

 
 

mc /gK 35.0 = P 2 
 noitidnoC weN & dloC ta erusserP elbawollA mumixaM

:]PAM[  

 
mm 00.099 = )L( suidaR nworC  
mm 00.99 = )r( suidaR elkcunK  

45.1 = M tuB  

 
 

mc /gK 35.0 = P 2 
 ssenkciht deriuqer FS  

ssenkcihT deriuqeR muminiM  
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mm 9.2 = t  mc 92.0 = t  

noitaluclaC erusserP lanretxE  
erusserP ngiseD lanretxE x 76.1 = P  

411.6 * 76.1 =  
    12.01 = mc /gK 2 

aPM 200.1 =  
E * S * 2( / M*L * P = t ,ssenkciht deriuqeR  - )P * 2.0  

 
                45.1 * 99 * 12.01      = t  

        1 * 518 * 2( - )12.01 * 2.0  
mc 59.0 = t  
mm 5.9 = t  

scU reP sA gnimroF dloC rof tnemeriuqeR - 97  
 

NOISULCNOC  
 lliw ereht taht edulcnoc nac ew noitaluclac ngiseD siht morF

 a eb =ssenkcihT deriuqeR   )dedivorP( mm 000.5 <mm 931.3
noitaluclaC erusserP lanretxE mumitpO si ssenkcihT   si ti .e.i

 ew noitaluclac erusserp lanretxe eht morF oslA. enoz efas ni
 eb lliw ereht taht noisulcnoc eht edam  dloC rof tnemeriuqeR

scU reP sA gnimroF -  97   detaluclac eht sa  eb lliw ssenkciht
.mm5.9  

 
STNEMEGDELWONKCA  

 lareveS .troffe s’nam eno a reven si ksat a gnitelpmoC
 evah dleif evitartsinimda dna scimedaca ni elpoep tnenimorp
 sah troppus evitcelloc riehT .krow tneserp eht ni em depleh

oT .troper siht fo noitatneserp ni del   si lla meht eman
 fo egelloC dnihiaJ ta ,seugaelloc ot lufknaht ma I.elbissopmi
 rof snoitutitsni rehto suoirav dna ,naruK ,gnireenignE

oc -  tcejorp ym ot sknaht laicepS .meht yb dedivorp noitarepo
 rof ,naruK EOCJ fo ffats gnihcaet dna raknaM.L.R.forP ediug

n  tI.esruoc eht tuohguorht tnemegaruocne dna troppus lufdee
 peed dna erecnis gnisserpxe ni em ot erusaelp esnemmi fo si
 .O.E.C dna )lapicnirp( ravahdaJ.R.B.rD sdrawot noitaicerppa
 fo noitucexe sselecirp rof ,.ehlaG.S.D .forP egelloc ruo fo

tnoc siht gnireets  htiw krow siht hguorht yaw eht lla noitubir
 elbairavni dna noisivrepus deddebme ,snoitseggus tfos

.ycacovda   
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oremoRleunaM ,  .KsailE sokanafetS [ ]4102  ehT“
 ssecorp gnitlem  fo  htiw slairetam egarots

 ylevitaler  hgih  serutarepmet egnahc esahp  ni
 yllaitrap fi  dell .”slesseV lacirehps  

]3[  .beF[.terednivaR S -  fo sisylana dna ngiseD“ ,]3102
 elissim fo gnitset rof ylbmessa lessev erusserp
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 fo sisylana sserts laudiseR “ ]0102 lairpA[

kciht degaterfotua - .lessev erusserp lacirehps dellaw  
]8[  yaT.S.H.N .M ,onurB.F oksuleB  ]2102.ceD[

“  noitagitsevni latnemirepxE  fo  cimanyd
 gnitlem  a ni ebut - ni -  knat  MCP metsys .”  
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