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tcartsbA —  evitanretla elgnis a gniledom ta smia repap sihT

 erutnev noitcudorp evitanretla owt a dna erutnev noitcudorp
edom golana dna lacitamehtam gnisu  .ylsuoenatlumis sl

 eht fo yticitnehtua eht mrifnoc ot desu saw sisylana ytivitisneS
 noitcudorp ralimis morf detcelloc atad gnizylana yb sledom
 erew serutnev noitcudorp eht rof tniop neve kaerb ehT .serutnev

golana dna lacitamehtam eht htob gnisu denimreted   dna ,sledom
 owt dna evitanretla elgnis a rof snoisiced gnikat ni depleh siht
 eht ni deredisnoc erew hcihw serutnev noitcudorp evitanretla

 .yduts  
 

smreT xednI — kaerb ,gniledom -  ytivitisnes ,tniop neve
sisylana  

 
 

.I  I NOITCUDORTN  
eserper dezilaedi na si ledom A  .noitautis efil laer a fo noitatn

 gnitsixe pihsnoitalerretni eht enimaxe ot su spleh gniledoM
 sledom lacitamehtaM .noitautis efil laer ni selbairav neewteb

laer eht ni selbairav ro stnenopmoc ecalper -  htiw metsys efil
r yllareneg era smetsys eht dna slobmys  .yllacitamehtam detale

 ni selbairav neewteb pihsnoitaler a sehsilbatse ledom golanA
 era sledom fo sepyt owt esehT .shparg era selpmaxe ,metsys a
 pihsnoitalerretni eht enimaxe ot yduts siht ni deyolpme eb ot

 .tiforp dna emulov ,tsoc neewteb  
ht fo yduts ehT  dna emulov ,tsoc neewteb pihsnoitalerretni e

 eht dellac si ssecorp noitcudorp fo slevel tnereffid ta tiforp
tsoc - emulov - C ehT .sisylana tiforp -V-  tsoc eht fo eno si P

 .tnemeganam yb deyolpme seuqinhcet lortnoc dna gninnalp
ivitca fo level eht gninimreted yB  ssenisub eht hcihw ta yt

kaerb eht( ssol ton tiforp rehtien sekam -  ,)tniop neve
 si tuptuo fo emulov tahw enimreted ot elba si tnemeganam
 spleh osla tI .tegrat tiforp nevig a teem ot deriuqer
 noitcudorp owt neewteb noisiced ekat ot tnemeganam

sa sevitanretla  .retteb si eno hcihw ot  
 erom ro eno yb erehw ssecorp eht si sisylana ytivitisneS
 gnidnopserroc dna degnahc era selbairav tupni metsys
 devresbo era ,tirem fo erugif ro ,tuptuo metsys eht ni segnahc
 a revo deirav si tupni eht sa degnahc si noisiced eht fi

r  dias si noisiced eht neht ,seulav elbissop fo egnar elbanosae
 .evitisnesni si ti esiwrehto ;tupni taht ot evitisnes eb ot  

 rof ledom lacitamehtam dna golanA senimaxe repap sihT
 noitcudorp sevitanretla owt dna noitcudorp evitanretlA elgnis

ot ecnerefer htiw  rekaerb -  .sisylana ytivitisnes dna neve  
 muminim a senimreted ledom evitanretla elgnis ehT
 lauqe era emocni dna stsoc erehw )selas( emulov noitcudorp

kaerb( -  ledom evitanretla wot eht elihW .)tniop neve
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 noitcudorp )erom ro( owt fo eno hcihw senimreted
retla  .rehto eht naht retteb si sevitan  

.II  ERUTARETIL  
 dna lacitamehtam deilppa )9991( uwgausO dna amanyI
 a ni daerps cimedipe na fo etar eht ledom ot ,sledom golana
 na si gniledom taht dedulcnoc yeht ,ytinummoc nevig

elpmoc a gnicuder dna gnitcessid rof tnemurtsni  efil x
 dna lraE .noitautis dneherpmoc ot ysae dna elpmis ot noitautis

kaerb denimaxE )5002( semaJ -  was eh hcihw sisylanA nevE
 erehw ssecorp gnikam noisiced ni tnemeganam ot dia na sa
 sih ni )0102( trebreH .tneserp era snoitca fo esruoc evitanretla

rB“ repap kae - eR A :sisylana neve -  a desoporp noitaulave
C fo sisylana ot hcaorppa deifidom -V-  eH .smelborp P

 a deniatbo eh hcihw htiw ledom lacitamehtam a detneserp
kaerb -  sih ni denimaxe yllacitirc )7002( namepoH .tniop neve

kaerb dna sisylana ytivitisnes woh repap -e  sisylanA tniop nev
 retteb a rof detarapes ylisae eb ton nac taht stpecnoc owt era

   .noitautis cimonoce na gniledom ni gnidnatsrednu  
 

.III  YGOLODOHTEM   
 
 .serutnev noitcudorp evitanretla elgniS  
 

 sihT :erutnev noitcudorp evitanretla elgnis rof ledom golanA
edom  )selas( emulov noitcudorp muminim a senimreted l

 .lauqe era emocni dna stsoc erehw  
C ,enil euneveR latoT=R teL T C ,enil tsoc latoT= V  elbairaV=

C dna enil tsoc F .enil tsoc dexiF=  
 

 erudecorP  
 Y eht no tolp eW -  dna )selas( emulov noitcudorp sixa

ni stnemele tsoc  X eht no dna ,ariaN -  elacs ew sixa
 .stinu tuptuo ni level tuptuo ffo  

  suoirav rof dexif si hcihw ,enil tsoc dexif eht tolp eW
 .slevel ytivitca  

  setaler hcihw enil tsoc elbairav eht ward won eW
 lliw enil sihT .noitcudorp fo tsoc ot tuptuo fo emulov

 eht tuc Y-  .tsoc dexif eht fo eulav eht ta sixa  
  hcihw ,enil )emocni( eunever selas eht evired eW

 tuptuo fo stinu ni )emulov noitcudorp( selas setaler
 .yaltuo yratenom ni selas dna  

 
woleb detartsulli era evoba detsil serudecorp ehT  

 dna emuloV ,tsoC no sisylanA ytivitisneS dna gniledoM
 erutneV noitcudorP a ni tiforP  

owknawN ,evetS  
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w )II( dna )I( enibmoc ew fI woleb detneserp sa ledom golanA eht evah e  

 
ledoM golanA ehT )1erugiF(  

 
 
q  0 kaerb ta tinu selas/tuptuo = - x( tniop neve 0 .)  

 :era ledom golana eht no deriuqer senil rojam ruof ehT
C( enil tsoc dexif ,)R( enil )emocni( euneveR F  tsoc elbairav ,)

C( enil V t dna ) C( enil tsoc lato T .)  
 

 stsoc latot smrif eht taht swohs I serugif ni ledom golanA ehT
 si tniop siht ,A tniop ta lauqe era )emocni( eunever latot dna

kaerb eht sa nwonk -                                                                    eroferehT  .tniop neve                                       
 tniop dnoyeb emulov euneveR yna ta detacidni si tiforp ten a
 tsoc latot smrif eht ,A tniop tA .enil eunever latoT eht no ,A

 niag on( orez si tiforp ,esac hcus nI .eunever latot sti slauqe
 .)ssol on dna  

 
 

a elpmis a nI  sa ledom golana na erutnev noitcudorp evitanretl
 eht redisnoc ot tnemeganam ediug lliw evoba detneserp
 sti gnisab dna stsoc sti gniwonk yb erutnev a fo ytilibarised
 sa hcus neht ,)selas( emulov noitcudorp detciderp no noisiced

mulov noitcudorp detciderp fi kaerb eht deecxe )selas( e -  neve
 eht morf tiforp a neht ,emulov fo smret ni )A tniop( tniop

 .detapicitna eb nac erutnev  
 noitcudorP evitanretlA elgnis rof ledom lacitamehtaM

:erutneV  
 
  .selbairav fo noitinifeD  
  F teL C  tnatsnoc a ,tsoc dexiF =  
 atoT = CVT  x )tsoc elbairav tinu(,tsoc elbairav l
  fo rebmun(   )stinu  
  tsoc elbairav tinU = V  
 CVT + tsoc dexiF = CT  
  stinu ni emulov noitcudorP = X  
 )emocni( euneveR latoT = R  
  tinu rep ecirp gnilleS = S  

kaerb ta suhT -  ,tniop neve  
oT + tsoC dexiF = euneveR latoT                                                                                                             tsoc elbairav lat                                                      

F = R   ro  C )2102( ykcyrbarF dna neseuhT ,CVT +  
cudorp( .)tsoc tinU( = CVT tuB = )emulov noit  X.V  

 = R ro )emulov noitcudorp( .)ecirp selas( = )R( euneveR dna
X.S  

emocnI ro euneveR=X.V + cF = X.S eroferehT  
                              )tniop nevekaerb ehT( ;  CF   = X  

             S-  V  
 noitauqe siht ni cigol eht ees ylidaer nac enO  fo tnemom a yb

S noitauqe eht fo trap tahT .thguoht -  tiforp tinu ytilaer ni si V
 ,ylsuoivbo ,tuB .tsoc dexif ot nevig si noitaredisnoc on nehw
 noitcudorp eht revo detacolla ro debrosba eb tsum tsoc dexif

S ecnis emulov -  gniredisnoc retfa tiforp ten eht si V  elbairav
 dleiy lliw tsoc dexif latot otni dedivid tiforp ten siht ,tsoc tinu

kaerb eht -  noitcudorp ro dlos stinu fo smret ni tniop neve
 .emulov  

 

.VI  S YTIVITISNE D/  ATA A SISYLAN  
dna selip hsif fo noitcudorp eht rof si woleb atad ehT  

p sdoof tsaf a morf selip taem  .mrif noitcudor  
 ecirp gnilleS  

 tinu reP  
 tsoc elbairaV  

 tinu reP  
 dexiF  

 tsoC  
003N  00.051N  000,003N  

abA sggiB rM :ecruoS 1 elbaT  
 

:ledom lacitamehtam eht no sisylana ytivitisneS  
ecirp gnilles( = )tiforp tinu( noitubirtnoC –  )tsoc elbairaV  

     S ei -  = V 003N - N  = 051 N 051  
kaerb ta ytitnauQ - CF = )X( tniop neve  

              S-C 
      000,003 = X  0002 =  
           051  

kaerb ta ytitnauq eroferehT -  stinu 0002 = tniop neve  
  ledoM golana eht no sisylana ytivitisneS  

 



                                                                                
)MREJI( tnemeganaM dnA hcraeseR gnireenignE fo lanruoJ lanoitanretnI  

9432 : NSSI - emuloV ,8502 - eussI ,20 - 5102 yraurbeF ,20  

                                                                                              3                                                                      .www moc.mreji  

 

 :2 elbaT seulav fo elbaT  
 stinu tuptuO

)x(  
‘ dexiF ’N  

)CF( tsoc  
 V tsoc elbairaV

‘ ’N  
 CT tsoc latoT N selaS  

‘ ’N  
tiforP  

‘ ’N  

0 000,003  - 000,003  - - 000,003  
0001  000,003  000,051  000,054  000,003  - 000,051  
0002  000,003  000,003  000,006  000,006  0 
0003  000,003  000,054  000,057  000,009  000,051  
0004  000,003  000,006  000,009  000,0021  000,0003  
0005  000,003  000,057  000,0501  000,0051  000,054  

 
,0002 = )X( tinu ytilauq/tuptuo eht ta taht eton eW  

  kaerB( 0 = tiforp -  tsoc latot tniop siht ta dna ,)tniop neve
 000,006 = selas = )CT(  

eveR( emocni rof dnats ereh selaS  )eun  

 
kaerB ta ,evoba eht morF -  0002 = )x( tuptuo )PEB( tniop neve

 = tsoc latot dna ,stinu N  000,006  
.ledom lacitamehtam eht morf stluser eht mrofnoc sihT  

 
erutneV noitcudorp evitanretla erom ro owT  

 erutnev elgnis a ot detaler si noissucsid suoiverp ehT  dna
 na saw detneserp noitamrofni   ton ro rehtehw gnidiced ni   dia

 taht ekatrednu ot   edam eb ot noisiced eht esac siht nI .erutnev
 si   rehtar tub erutnev eht tpmetta ot rehtehw ton   fo eno hcihw

 si sevitanretla )erom ro( owt eht  tautis a redisnoC .retteb  noi
 ot aera krow a erehw   yb ylirotcafsitas enod eb nac dethgil eb

 eno rehtie   si tsoc laitini eht ,A pmaL gnisU .sdohtem owt fo
  roF .hgih ylevitaler era stsoc gnitarepo eht tub wol
  rewol a sah yllaitnatsbus tub hgih si tsoc laitini eht ,B pmaL

gnitarepo   noitarepo fo sruoh fo rebmun eht ,noitidda nI .tsoc
 nommoc tsoc elbairav a ni tluser siht ecnis deredisnoc eb tsum
 sa ledom golana ni detartsulli eb nac sihT .sevitanretla htob ot

.swollof

 

 
 

 rof lauqe era stsoc D tniop ta taht setacidni ledom golana ehT
 0061= X etarepo ot si metsys eht fi taht dna serutnev owt eht
 si pmal hcihw ecnereffidni fo rettam a si ti raey rep sruoh
 pmal ,sruoh 0061= X naht ssel sruoh gnitarepo rof tuB .desu

 ,noitcudorp fo tsoc rewol fo esuaceb elbareferp si erutnev A  
 

rom rof dna  retteb eht si erutnev B pmal ,sruoh 0061 =X naht e
 B pmal dna A bmal ,D tniop ta taht niaga eton eW .evitanretla

 dna sruoh0061 sruoh gnitarepo lauqe dna ,stsoc lauqe evah  
 

 eht sdrawot gniog tub ,rehto eht naht erom elbareferp si non
D tniop eht morf thgir  elihw ,retteb deredisnoc si B pmal ,  

 
 lla dna ,deredisnoc si A pmal D tniop morf tfel eht sdrawot
 fo tsoc rewol no desab noitaredisnoc rof sevitcejbo

.noitcudorp  
 

 noitcudorp sevitanretlA owt rof ledom lacitamehtaM
serutnev . 

 ed eb nac ledom lacitamehtam A  tcaf eht no desab ,depolev
kaerb ta taht -  egdelwonk sihT .lauqe era stsoc ,D tniop neve

:tniop siht ta taht etats ot su stimrep  
 

B tsoc = A tsoC  
tel woN  CA = .A pmaL gnisu fo tsoc launnA latoT  

  RA =  A pmaL gnisu fo tsoc launnA      
 taicerped ,ecnanetniam( )noi  
  OA =  A pmaL rof tsoc gnitarepo ylruoH  
  CB = B pmaL gnisu fo tsoC launnA latoT  
  RB =  B pmaL gnisu tsoc launnA       
 )noitaicerped ,ecnanetniam(  
  OB = B pmaL rof tsoc gnitarepo ylruoH  
  X =  eht gnitarepo fo sruoh launnA      
 metsys  

suhT   CA = CB 
 tuB   CA = RA O + AX 
 dnA   CB = RB O + BX 

R ,eroferehT A O + A R = X B O + BX 
X ni stluser ,X rof gnivloS  = RB - RA 

            OA - OB 
 owt eht gnitarepo fo sruoh launna eht stneserper X erehW

kaerB eht ei( )B pmaL ro A pmaL( smetsys - )tniop neve  
 
 D/ytivitisneS sisylanA ata  
 

:ledom lacitamehtam eht no sisylana ytivitisneS  
 si melborp laer a ot erudecorp fo yroeht a fo noitacilppa ehT
 a ni devlos eb nac taht smelborp rehto gnizilausiv ni lufpleh

 .rennam ralimis  
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ewteb gnidiced fo taht si ereh deredisnoc melborp ehT  owt ne
 .noitcudorp fo sdohtem evitanretla  

 owt gnicudorp fo nwodkaerb tsoc eht swohs woleb atad ehT
 dna sriahC citsalP demrA ,sriahC citsalP fo sepyt tnereffid

.sriahC citsalP demrA toN  
 :3 elbaT  demrA toN dna demrA fo tsoc noitcudorp no ataD

sriahC citsalP  .  
 

 
  :ecruoS ynapmoc scitsalp elopnatS  
 

 ledom lacitamehtam eht fo noitavireD  
 

:)A( SRIAHC DEMRA  
:teL  A =  noitcudorp fo tsoc latoT  

 Da =  tsoc noitaicerpeD  
 Ma =  tsoc ecnanetniaM  
 Va =  tsoc elbairaV  
 CF a =  tsoc dexiF  
 N = ep decudorp sriahc fo rebmuN raey r  

  nehT  A = CF a D+ a M+ a V+ a  fo tsoc latoT = N     
  )sriahc demrA( noitcudorp  
 
 :)B( SRIAHC DEMRA TON  

:teL  B =  noitcudorp fo tsoc latoT  
 Db =  tsoc noitaicerpeD  
 Mb =  tsoc ecnanetniaM  
 Vb =  tsoc elbairaV  
 CF b =  tsoc dexiF  
 N = udorp sriahc fo rebmuN  raey rep dec  

B nehT  = CF b D+ b M+ b V+ b  fo tsoc latoT   =   N     
 )sriahc demrA toN( noitcudorp  

 eht ,N rof eulav a si ereht ,nwonk era N tpecxe seulav lla fI
 dna sriahc demra eht fo stsoc eht hcihw rof ,elbairav nommoc

ulav sihT .lauqe era sriahc demra toN eht  dnuof eb yam N fo e
:swollof sa  

 B = A :teL  
CF nehT a D+ a M+ a V+ a CF = N b D+ b M+ b V+ bN 

 
     CF   =    N b- CF a D+ a-Da M+ a-Ma 

           Va-Vb 
:3 elbaT  morf gnitutitsbuS   

  N =     853 - 7102+289 - 1297+2803 - 5845  
        6311.0 - 1800.  

  =  826 ro raey rep sriahc 000,922 .yad rep sriahc  
 

noitanalpxE  
 

 rep sriahc 000,922 ro sriahc 826 fo noitcudorp yliad a ta ,suhT
 eht rehtie gnicudorp rof lauqe era noitcudorp fo stsoc eht ,raey

toN eht ro sriahc demra -  noitcudorp yliad roF .sriahc demra
oN eht sriahc 826 naht retaerg semulov t-  dluow sriahc demra

 demra tnelaviuqe eht naht ecudorp ot lacimonoce erom eb
 yb edam eb nac tnemetats siht fo noitacifireV .sriahc
 golana gnisu yb ro ledom lacitamehtam eht otni gnitutitsbus
 siht hguohtlA .denialpxe ylsuoiverp sa dohtem ledom

uow noitidnoc  eb nac ti rof nosaer eht ,lacixodarap mees dl
 noitcudorp hcae rof stsoc elbairav gnirapmoc yb nees
 dluoc srotcaf tsoc rehto esaercni semulov sa ,oslA .evitanretla
 lacitamehtam eht elihw ,noisiced lanif eht tceffa dna esira

oc tahwemos raeppa ot dnet sledom  si ti ytilautca ni tub ,xelpm
 fo ytivitca tnatropmi siht yfilpmis yltaerg dna esu ot ysae etiuq

 .evitanretla noitcudorp elbareferp eht gninimreted  
 

NOISULCNOC  
 dna scitamehtam gninibmoc ni dedeeccus sah repap sihT

italerretni eht enimaxe ot gniledom golana  neewteb pihsno
 golanA ehT .erutneV noitcudorp a ni euneveR dna tiforp ,tsoc

kaerb eht desacwohs sledom lacitamehtam dna -  tniop neve
 muminim enimreted ot desu eb ylpmis dluoc ti woh dna
 dna )erutidnepxe( stsoc erehw )emulov( selas noitcudorp

)eunever( emocni   golana dna lacitamehtam ehT .lauqe era
 owt nehw snoisiced hsilbatse ot deilppa osla erew sledom
 ni deredisnoc gnieb era noitca fo esruoc evitanretla

 .noitcudorp  
x ot elba neeb sah repap sihT -  neewteb pihsnoitaler eht yar

kaerb - a ytivitisnes dna tniop neve  dna elbarapesni sa sisylan
 .gnikam noisiced tnemeganam ni sloot elbasnepsidni  

 eb ot raeppa depoleved sledom lacitamehtam eht ,hguohtlA
 hguorht railimaf emoceb slobmys eht tub ,xelpmoc tahwemos

 .egasu tneuqerf  
esu ot ysae etiuq ytilautca ni era sledom ehT   yltaerg dna

 elbareferp gninimreted fo ytivitca tnatropmi eht yfilpmis
 gnivlovni noitautis gnikam noisiced a ni sevitanretla

   .serutnev noitcudorp  
 

SECNEREFER   
]1[  kaerB )5002( .S.E semaJ dna F.J lraE -  ,sisylanA nevE   :ytniatrecnU

noN - i noisiced citsinimreted  gnireenignE n   .ymonocE EIIA    
 yb detidE ,hpargomiM  1 PP rehcieL .F.A. dlareG - .5  

]2[   fo lanruoJ A :sisylanA ytivitisneS )7002( late namepoH   lairtsudnI
84.PP noitidE htxiS gnireenignE - .46  

]3[  kaerB )0102( .W.J rebreH - eR A :sisylanA neve -  A noitaulave  
]4[   fo lanruoJ 7 gnireenignE lairtsudnI ht  .74 .PP noitidE  
]5[   dna hcraeseR snoitarepO )9991( uwgausO dna amaynI   retupmoC

 lairtsudnI nosrevillO gnilledoM   esuoH gnihsilbuP   .irrewO  
]6[   gnireenignE )2102( .J.W ykcyrbaF dna G.H neseuhT   ,ymonocE

 ecitnerP - filC doowelgnE cnI ,llaH  weN ,sf   .yesreJ  
 


