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 kitsakotS natakedneP d  loT nalaJ nanugnabmeP nakayaleK naijaK mala
 sidnaK loT sauR anacneR susaK idutS - iamuD  

naiflA  

uaiR satisrevinU ,kinkeT satlukaF ,lipiS kinkeT nasuruJ ,ayaR nalaJ muirotarobaL  
 39282 urabnakeP ,uraB gnapmiS 5,21 .mK aydiwaniB supmaK  

e ,36891572180 .PH - moc.liamg@kilamFLA : liam  
 

 artsbA tc   sidnaK ehT - urabnakeP fo esahp dnoces a ta dengised si daor llot iamuD - sidnaK -
 daor llot fo noitcurtsnoC .nalp tnempoleved daor llot iamuD  hgih eriuqer stcejorp

epsrep ssenisub a morf ,noitidda nI .doirep kcabyap gnol a htiw syaltuo latipac -c
 dna ksir ot elbarenluv dna evitisnes a sah tcejorp noitcurtsnoc daor llot eht ,evit

mmoc sdohtem tnemssessa ytilibisaef tnemtsevnI .sretcarahc ytniatrecnu  desu ylno
 fo etaR egarevA )c ,nruteR fo etaR lanretnI )b ,eulaV tneserP teN )a : wollof sa era
 lliw hcaorppa citsinimreted a esu sretemarap esohT .doireP kcabyaP )d dna ,nruteR

leiy ot deredisnoc era stluser ehT .eulav etamitse tniop elgnis fo tluser dleiy  yrev a d
e eb yam taht seitniatrecnu dna sksir tneserper ton od dna noitamrofni detimil -n

 ygetarts ssenisub ,srotsevni roF .flesti tnemtsevni eht fo ytilaer eht sa deretnuoc
na yduts sihT .yksir yrev esruoc fo si hcihw noitamrofni laminim htiw snoisiced -a

ezyl  taht selbairav eht fo level ytivitisnes eht dnif ot hcaorppa citsahcots gnisu d
 noitaler ni noitamrofni evisneherpmoc erom edivorp ot troffe na sa ,)ksir( ecneulfni

ih gnisu yb enod saw sisylana ehT .ecnedifnoc fo level eht ta gnikam noisiced ot -s
ad lacirot  .seiduts suoiverp fo stluser dna ,snoinipo trepxe ,selbairav ksir emos rof at

ecnoc sraey 53 htiw taht dewohs hcaorppa citsahcots a htiw sisylana fo stluseR -s
sidnaK ,mK/094 .pR si I ssalC elcihev fo sffirat eht dna doirep nois -  llot iamuD

ef yllaicnanif daor  dewohs selbairav ksir no hcraeser fo stluser eht no desaB .elbisa
dnI knaB )1 :era wor a ni laitneulfni dna evitisnes yrev era taht selbairav eht taht -o

 dna ,VI ,III ssalC selcihev fo emulov )3 dna ,noitalfnI )2 ,)IBS( setacifitreC aisen
.V  

  :sdrow yeK cssid  ,etar tnuo VPN ,stnemtsevni - ta - ,citsahcots ,ksiR  daor llot  

   

.1  nauluhadneP  
 nadaB( TJPB iulalem hatniremep 0102 nuhat adaP

anacner ratfad nakraulegnem )loT nalaJ rutagneP  03   saur
 .rotsevni adapek nakrawatid naka gnay lot nalaj anacneR  

 lot nalaj  nakkopmolekid irogetak aud malad ek  : utiay   51
  )saleb amil(  irogetak lot nalaj saur tcejorP ytiroirP  

37,104 gnajnapes nad ,   )saleb amil( 51  lot nalaj saur
 irogetak tcejorP laicnetoP  .retemolik 82,349 gnajnapes  

urabnakeP lot saur anacneR - sidnaK -  iamuD  gnajnapes
531 43,  retemolik   isnivorP hatniremeP helo naklusuid gnay

 irogetak maladek kusamret uaiR laicnetop  tcejorp .  
nanugnabmep naayaibmeP  rutkurtsarfni keyorp   nalaj

 lot  atsaws kahip helo ok irad rebmusreb aynmumu  isanibm
ytiuqe   nad tbed  nakanuggnem nagned   pesnok non -

esruocer  isatropsnart rotkes adaP .  ,lot nalaj itrepes
03:07 narasik adap adareb RED ialin aynasaib   .la te ilhoK(

,7991 ailawulhA ,7991  9991 imatahK nad arierreF , malad  

6002 .kkd inairtiF )  . sarfni keyorP  lot nalaj rutkurt
mem  isatsevni nakulre  lawa  raseb fitaler ( pu -  hgih tnorf

latipac  ) nagned  retkarak   padahret natner nad fitisnes okisir  
naitsapkaditek nad  nakukalem kutnu naujutreb ini naijaK .

 sidnaK lot nalaj nanugnabmep nakayalek padahret asilana
– m iamuD  helorepmem kutnu kitsakots natakednep iulale

 laisnanif nakayalek gnatnet pakgnel hibel gnay isamrofni
rotkaf atres -  padahret okisireb nad huragnepreb gnay rotkaf

.isatsevni nasutupek  

.1.1  loT nalaJ naahasugneP amekS  

 ahasu nadab nad hatniremep aratna amas ajreK ( cilbup -
pihsrentrap etavirp  )  id lot nalaj naahasugnep adap

 nakaraggnelesid aynmumu aisenodnI ameks iulalem   TOB
( dliuB  etarepO  narT s ref ) gnay  kah rutagnem , nabijawek  ,

nagnanewek nad   kahip aumes  malad  ,nugnabmem
 ,nakisarepognem  nad m arahileme   lot nalaj amales   asam

IJ TAS
igoloibonkeT

napareT sniaS haimlI lanruJ
uaiR satisrevinU naitileneP agabmeL
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ksiR lauD - nruteR  
( naeM  - ecnairavoC  )  

VPN - ta - ksiR  
( leveL ecnedifnoC  )%59  

: isalumiS  
- olraC etnoM gnilpmaS kinkeT  
- isaretI halmuJ nautneneP  

hsaC ni ylniatrecnU wolf  ksiR rednu etaR tnuocsiD  

 surA nenopmoK isakifitnedI
retemaraP ismusA nad saK  

 edoteM  detsujdA ksiR
etaR tnuocsiD  )RDAR(  

 laisnaniF ledoM nagnabmegneP
)lebairaV ratna nagnubuH(  

 isubirtsiD isgnuF nautneneP
 okisiR lebairaV satilibaborP

ataD(  )fitcejbuS & sirotsiH  

CCAW  
( latipac fo tsoc egareva dethgiew ) 

MPAC  rd 
re 

 ,isesnok ulal   hatniremep adapek ilabmek nakharesid
rihkareb isesnok asam haletes  . P  naanadne  keyorp  helo

 saza nakanuggnem aynmumu atsaws kahip non - ecruoser  
 gnicnanif tcejorp )FPRN(  , anamid   gnatuh narayabmep

( gnatuip tbed  ecivres tames rotiderk adapek ) a-  atam
 adapek naknabebid hsac  wolf  tesa nad keyorp - .ayntesa  

 

.2.1  K siretkara tik satnilulaL  

 )a5002( owobiW malad )2002( snikliW nad niaB
 nakadebmem gnay kifiseps lah awhab naktubeynem
 rutkurtsarfni rotkes id isatsevni nagned lot nalaj isatsevni

da halada aynnial ( nakajajnep edoirep ayna pmar -  pu
doirep  iduts nakukalem 2002 nuhat id s’rooP & dradnatS .)

 okisir aratna nagnubuh padahret siripme natamagnep
( nakajajnep edoirep nad satnilulal emulov pmar - pu  

doirep  satnilulal iskerok pukacnem tubesret iduts lisaH .)
at adap  asam haletes nad lanoisarepo amatrep nuh

gnisam kutnu nakajajnep - okisir takgnit gnisam   itrepes

tukireb 1 lebaT adap .  
 

.3.1  P natakedne  S kitsakot  

P  kutnu ayapu iagabes nakukalid kitsakots natakedne
 isatsevni naijak malad naitsapkaditek isadomokagnem

 .lot nalaj  apureb halada naklisahid gnay retemaraP  takgnit
( nailabmegnep naem  nad ) okisir  ( ecnairavoc  gnay ,)

 edotem nagned lanekid ksir laud - nruter  ( owobiW  , )c5002 . 
 natakednep nakanuggnem gnay edotem utas halaS

 isaulavegnem kutnu kitsakots  isatsevni nakayalek  keyorp
 rutkurtsarfni  malad itsapkaditek isidnok  na  ledom halada

PVN - ta - ksiR . D  gnoiT nad eY helo nakgnabmeki )0002(  
 satabret  adap susak - fitkif susak   . .kkd ,inairtiF  )6002(  

 naidumek  ledom nakgnabmegnem VPN - ta -  ksiR malad  
susak   adap atayn p keyor  j  nala t .uwadmusiC lo   iulaleM

 naiflA ,amas gnay natakednep  naijak nakukalem )0102(
 lot nalaj nanugnabmep anacner adap isatsevni nakayalek

 urabnakeP – .iamuD  

1 lebaT   okisiR takgniT turuneM iskeroK rotkaF  

iskeroK rotkaF  

: isamitsE turuneM okisiR takgniT  

knaB  niaL kahiP  

hadner  nades
g iggnit  adner

h 
nades

g iggnit  

 nuhat id satnilulal iskeroK
α( amatrep 1 )% ,  - 01  - 02  - 03  - 02  - 53  - 55  

 isaruD pmar - pu  )nuhat(  2 5 8 2 6 8 

 haletes satnilulal iskeroK
pmur -  doirep pu  α( M )% ,  0 -5 - 01  0 - 01  - 02  

rebmuS   )8002( okomtaidiW malad snikliW nad niaB :  

 
 rabmaG 1     ledoM VPN - ta - ksiR  

rebmuS  6002 ,inairtiF ineH :  
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 ledom lanoisarepO VPN - ta - ksiR   mumu araces
 aynamatu pisnirP .1 rabmaG adap itrepes nakisartsuliid

 malad naitsapkaditek rusnu nakkusamem halada wolfhsac  
iulalem  ismusA .kitsakots natakednep -  nenopmok ismusa
wolfhsac   nad imonoke rotakidni adapek nakrasadid

 .lot nalaj lanoisarepo nagned natiakreb gnay isaluger
wolfhsaC   salejrepmem kutnu nakledomid naidumek

 isidnok malad lebairav ratna lanoisarepo nagnubuh
sapkaditek  naitsapkaditek nakisatneserperem kutnU .nait

 gnay atad halmujes irad kaca lebairav irad naidajek utaus
aidesret   .satilibaborp isubirtsid isgnuf nakanugid wolfhsaC  

( CCAW nakanuggnem nagned noksidid  egareva dethgiew
latipac fo tsoc gned isalumisid naidumek ,)  nautnab na

 takgnit apureb halada isalumis lisaH .5.4 ksiR@ erawtfos
( nailabmegnep naem ( okisir nad ) nairavoc ec  gnay )

 takgnit adap naamirenep airetirk nagned ayniatreynem
.%59 nanikayek  

.2  edoteM nad nahaB  

.1.2  naledomeP nad niaseD  

 naijaK  naitilenep malad ggnem ini  natakednep nakanu
 umli kinket imonoke nad satnilulal asayaker   aynsusuhk

isatsevni nakayalek naialinep gnatnet naijaK .   ilawaid
 nakukalem nagned haalet   gnay rutaretil padahret

 )1 pukacnem ,sisilana gnukudnem  nad emulov naijak
 )2 ,satnilulal nahubmutrep  kitisiretkarak nad metsis naijak

ugnep 3 ,aisenodnI id lot nalaj naahas  asilana naijak )
kitsakots natakednep nagned isatsevni   nahilimep nad

etar tnuocsid  ledom naijak )4 , VPN - ta - ksiR sgnuf )4 ,  i
5 nad ,satilibaborp isubirtsid  ini naitileneP .isalumis )

id ased ni   anamiagab lamrof araces naksalejnem tapad raga
nakukalid ini naitilenep arac atat nad naturu  .

rotkaf kutnu ledom nagnabmegneP -  gnay rotkaf
 nakparahid naitsapkaditek nad okisir rusnu gnudnagnem

isamrofni nad narabmag irebmem tapad naka   haimli araces
atnet  lot nalaj nanugnabmep nakayalek gn  sidnaK –  iamuD

sib fitkepsrep irad .aisenodnI id rutkurtsarfni sin  

.2.2  naitileneP ataD asilanA nad ataD  

ataD -  halada ini naitilenep malad nakanugid gnay atad
 gnay keyorp lanretni atad itupilem ,rednukes atad

ukod irad helorepid  idutS naajrekeP rihkA naropaL nem
 urabnakeP loT nlaJ )DIS( niaseD nad isagitsevnI –  sidnaK

–  nagned tiakret gnay keyorp lanretske atad nad ,iamuD
5002 nuhat lanoisan nad haread imonoke rotakidni -  ,0102

nodnI knaB takifitreS ,urabnakeP atok isalfnI : itrepes  ,aise
 atrakaJ etaR reffO knaB retnI  sesorp malad napahaT .

 nad isatsevni atad weiverem )1 : halada atad asilana
 asam amales satnilulal emulov iskiderpmem )2 ,satnilulal
 )4 ,kitsemod imonoke retemarap halognem )3 ,lanoisarepo

 )5 ,okisireb lebairav naledomep  nakpatenem etar tnuocsid  
 gnutihgnem nad wolfhsac  gnay lebairav asilanagnem )6 ,

.)huragnepreb( fitisnes  
 

 

 

 

 lebaT 2.  P laisnaniF nad sinkeT ataD keyor  

ataD sineJ  ialiN  
 nagnutihrep rasad nuhaT

)IDS turunem(  4002  

)MK( nalaj gnajnaP  41,98  
  isesnok asaM  + iskurtsnok(
)nuhat( )isarepo  )23 + 3( 53  

)pR( nahal naadagnep ayaiB  00,000.000.784.35  
)pR( iskurtsnok ayaiB  00,987.007.316.699.1  

 satnilulal emulov isamitsE
  amatrep nuhat adap

)irah/naaradnek(  
185.82  

 satnilulal isisopmoK
)%( )BII : AII : I nagnoloG(  86,34 : 36,01 : 96,54  

)mK/.pR( I log lawa firaT  013  
)%( satnilulal nahubmutreP  05,9  

RED  03:07  
)%( naanadnep ayaiB  00,1  

rebmuS   urabnakeP loT nalaJ DIS lisah irad haloiD : – iamuD  
 

.a  satnilulaL ledoM nagnabmegneP  

P itukgnem nakanacnerid satnilulal naledome   isgnuf
simtiragol  gnay   iagabes naamasrep malad nakataynid

: tukireb  
 

ej b + j nl a =  ,  M ,… ,2 ,1 = j kutnu    )1(...………  
  )1(  
 : anamid ej ek nuhat id satnilulal iskiderp nahalasek halada -
j  ,  a nad  b  nad ,atnatsnok halada M  gnajnap halada

nakajajnep edoirep  ( pmar - doirep pu .)  
 utkaw isgnuf iagabes iskiderp nahalaseK

 : naamasrep itukignem  
 

Mjkutnu

Mjkutnuj
Me

M

M

j
,,2,1nl

nl 1
1 

..………………………………………………………… )2(  

 : anamid ej ek nuhat id satnilulal iskiderp nahalasek halada -
j α , 1  nuhat id satnilulal emulov iskerok halada

α ,amatrep M  id satnilulal emulov iskerok halada
 rihka pmar - pu  doirep  rihka halada M , pmar - pu  
doirep . 

 nuhat adap satnilulal emuloV j (Vj  gnutihid tapad )

 : naamasrep nagned  

NjkutnuVeV jjj ,,3,21 1  … ……  )3(  

 : anamid  
Vj ek nuhat adap satnilulal emulov halada -j  , ej  halada

ek nuhat adap satnilulal iskiderp nahalasek -j  , Vj-1 
 ek nuhat satnilulal emulov iskiderp halada j-1 
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( nakajajnep asam amales satnilulal nahubmutreP pmar -

doirep pu  gnutihid iskiderp nahalasek okisir huragnep nad )
nay siripme iduts naktaafnamem nagned  helo nakukalid g

002( s’rooP & dradnatS 0 .)   naktaafnamem )a5002( owobiW
 nahubmutrep isalopretnignem kutnu tubesret iduts lisah

amales asaib kadit gnay satnilulal emulov  edoirep  ra pm - pu  
: tukireb iagabes nakisalumrofid anamiagabes  

 

 : anamid  
gk  nuhat id satnilulal nahubmutrep halada k g , F  halada

α ,natsnok satnilulal nahubmutrep 1  iskerok halada
ek nuhat id satnilulal emulov - α ,1 M  iskerok halada
 rihka id satnilulal emulov pmar - pu  doirep  M ,

 rihka halada pmar - pu  doirep . 
 
.b   ledoM nagnabmegneP wolfhsaC  

U malad lebairav ratna nagnubuh nakrabmaggnem kutn  
 nagnutihrep wolfhsac  keyorp p ,  naledome wolfhsac  

 nakukalid  )6002( kkd ,inairtiF adapek ucagnem nagned
:tukireb iagabes   

- isatsevnI ayaiB latoT  BT( )I . 

 IBT i   PBT = i LPB + i CDI + FB +   

… 5( ........………....………………..……… ) 

 : anamid  IBT i  nuhat adap isatsevni ayaib latot halada
i  , iPBT  latot   nuhat adap keyorp ayaib i  halada iLPB ,

 nuhat adap nahal nasabebmep ayaib i  ,  FB  halada
,laisnanif ayaib  CDI  (  gnirud tseretni noitcurtsnoc  ,) i 

halada   iskurtsnok naanaskalep isarud . 
-  ayaiB nad )KB( iskurtsnok   naitsapkaditek huragnep

iskurtsnok ayaib  : 
i

qk
kqi FKBKB 1  

… 6( ...........…..……...……………………….….……… ) 

 : anamid KB i  isamitseid gnay iskurtsnok ayaib halada
 nuhat adap i  , KB q  gnay iskurtsnok ayaib halada

 nuhat isamitseid q  , Fk  nuhat id isalfni ujal halada k F( k 
 nad ,)i = q akij 0 = i  naanaskalep isarud halada

.iskurtsnok  
-  nakisalumrofid )LPB( nahal nasabebmep ayaiB

gabes : tukireb ia  

i

qk
kqi FLPBLPB 1  …… … )7( .…...........…  

 : anamid B LP i  gnay nahal nasabebmep ayaib halada
 nuhat adap isamitseid i  , B LP q  ayaib halada

 nuhat isamitseid gnay nahal nasabebmep q  , Fk  halada
 nuhat id isalfni ujal k F( k  nad ,)i = q akij 0 = i ada  hal

.nahal nasabebmep isarud  
-  natapadneP  lot
( eunever VER ,  )

 nagned gnutihid
 iagabes sumur

: tukireb  

 

 

 

 

NCjkutnuLVPVER jt

u

t
jtj ,...,1,033

1

 

.…………………………………………………… 8( ) 

 

: anamid  VER j  halada eunever gnitarepo   nuhat id j  ,
P jt  nagnolog naaradnek kutnu lot firat halada  t  id

 nuhat j  , V jt  ulal emulov halada  naradnek nairah satnil
 sinej t rep   ,retemolik N halada  isesnok edoirep  , L 

 halada )mk( lot nalaj gnajnap  halada 033 nad ,
rotcaf noitazilaunna . 

 
- firat nautneneP    ayntukireb nuhat adap lot itukignem  

iagabes sumur  : tukireb  

NCjFPP
N

Cj
jjtjt ,...,1,1

1
1 ..... 9( ) 

: anamid  P )1+j(t  halada   naaradnek kutnu lot firat
nagnolog  t ( nuhat adap j + )1  nad , P jt  halada   lot firat

 naaradnek kutnu nagnolog  t  nuhat adap j  , Fj  halada
 nuhat id isalfni ujal N ,j  .isesnok edoirep halada  

- lulaL emuloV satni   gnutihid naitsapkaditek malad
:sumur nagned  

 

NCjkutnu

rgVV tjjjtjt

,...,1

,;11nim1

………………………………………………… 01( ) 

: anamid   Vt(j+1)  naaradnek satnilulal emulov halada
nagnolog   t  nuhat id (j ,)1+ V jt   satnilulal emulov halada

nagnolog naaradnek   t  nuhat id j )isarepo lawa id(  , gj 
 halada  nahubmutrep ujal satnilulal   nuhat id j,  nad εj 
 halada  nahubmutrep nalamarep nahalasek satnilulal   id

 nuhat j  , rt  halada gnisam naaradnek isisopmok -

)4(.......................................................................................

,...,3,2

1
1nl

nl
1

nl
nl

1

1nl
nl

1

nl
nl

1

1
1

1
1

1
1

1
1

Mkkutnug

Mkkutnu

k
M

k
M

g
k

M

k
M

g

f

M

M

F
M

M

k
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gnisam  g nagnolo  nad ,  halada  dlohserht ciffart  
/naaradnek(  )irah  

 
- noisarepO ayaiB naarahilemeP nad la  )MOB(  

NCjkutnuFMOBMOB jgj ,...,1,1  11( ) 

: anamid  MOB j  halada  nad isarepo ayaib
 nuhat adap naarahilemep j haletes(    p anaiauseyne  

)isalfni padahret  , MOB g  halada  nad isarepo ayaib
 nuhat adap naarahilemep j mulebes(   naiauseynep

alfni padahret )is  , Fj halada   nuhat id isalfni j. 
- .)PED( isaiserpeD  

NCjkutnu
CN
IBTPED j ,...,1, …… .… 21( .. ) 

: anamid  PED j  nuhat adap isaiserped halada j  , IBT  
 ,isatsevni ayaib latot halada N  halada

 nad ,isesnok edoirep C  edoirep halada
.iskurtsnok  

 
- hisreB natapadneP  )TAFCN( . 

j

jjjjj

PEDT

PEDBBPMOBlatotVERTAFCN

1
............… .. .........................................................  31( ) 

: anamid  TAFCN j  halada xat retfa wolfhsac ten   ,
VER j latot   ,latot natapadnep halada MOB j 

 ,naarahilemep nad isarepo ayaib halada
BBP j aB nad imuB kajaP halada nanugn  ,

jPED   ,isaiserped halada  T  kajap halada
 ,natapadnep j  nagnutihrep nuhat halada

.natapadnep  
 

- eulaV tneserP teN  )VPN(  

IBTTAFCNVPN k
11 41( ) 

: anamid  VPN   halada eulav tneserp ten  ,  TAFCN
halada  xat retfa wolfhsacten  , δk d halada etar tnuocsi  

 nuhat id k IBT,  isatsevni ayaib latot halada  
 
C wolfhsa   nagned noksidid keyorp ksir - etar eerf , 

 adapek ucagnem  )a5002( owobiW  gnay  gnurednec
 nakparenem ksir - etar tnuocsid eerf   iagabes etar tnuocsid  

.IBS naktaafnamem nagned kitsakots natakednep kutnu  
 

.c  naitsapkaditeK nad okisiR naledomeP  

 okisireb paggnaid gnay lebairaV  naledomep nad
 okisireb lebairav  ini naitilenep malad .2 lebaT adap itrepes  

 ;arac nagned nakukalid okisir naledomeP P amatre  ,
p ( kitsilibaborp natadapek isgnuf naledome  citsilibaborp

 ytisned noitcnuf FDP ,  nautnab nagned taubid ) erawtfos  
tiFtseB   .5.4 isrev H  lisa gninnur  erawtfos   isgnuf hilipid

 nakanugid mizal gnay kitsilibaborp natadapek utiay  

 .lamrongol nad lamron isubirtsid audeK ,  okisir naledomep
apadnep nakanuggnem fitkeybus asilana iulalem  ilha arap t

 .aynmulebes naitilenep irad isamrofni nad  
 

 lebaT 3    naledomeP V  lebaira okisireB  

lebairaV  
sapkaditeK

nait  

 isgnuF
ubirtsiD

is  
libaborP

 sati
( FDP ) 

retemaraP  

gnareteK
na  

 rebmus(
)atad  

 atok isalfnI
 urabnakeP  

 lamroN
)siripme(  

µ =  ,%81,9 σ  =
% 32,4  

SPB  
 isnivorP

uaiR  

IBS   lamroN
)siripme(  

µ =  ,%42,9 σ   =
%10,2  

 50 naJ( IB
– )01 seD  

ROBIJ   lamroN
)siripme(  

µ =  ,%51,01 σ   =
%12,2  

 50 naJ( IB
– )01 seD  

 ayaiB
 nad isarepo
aarahilemep

)pR( n  

mrongoL
 la

fitcejbus(
) 

µ  =  irad %02
 rotok natapadnep

)%( nuhat rep  
VOC   = σ/μ %01 =  

 owobiW
)a5002(  

 ayaiB
 naadagnep

nahal  

mrongoL
 la

fitkejbus(
) 

μ  =
00.000.588.68.pR

00,0  
VOC   = σ/μ %02 =  

- naeM  
 irad )µ(

 lisah
 DIS

keyorP  
- ,VOC sa

 ismu
kejbus -

 irad fit
isitkarp  

 isaruD
 naadagnep

nahal  

 lamroN
fitkejbus(

) 

μ nuhat 1 =  
VOC   = σ/μ %05 =  

 ayaiB
iskurtsnok  

mrongoL
 la

fitkejbus(
) 

μ  =
.000.644.825.3.pR

00,000  
VOC   = σ/μ %02 =  

 isaruD
 nad DED
iskurtsnok  

 lamroN
fitkejbus(

) 

-  DED μ  ,nht 1 =  
VOC  %5 =  

-  .tsnok μ  ,nht 3 =
VOC  %02 =  

 emuloV
satnilulal  

 lawa
 isarepo

 nagnoloG(
 ,VI ,III ,II ,I

 )V nad
h/naaradnek

ira  

mrongoL
 la

fitcejbus(
) 

µ sidnaK( -  )iamuD
 ,000.5 ,194.12 =

 ,4631.5 ,372.01
4631.5  

VOC   = σ/μ %01 =  

 
0102 nuhat halada ini naitilenep )sisab( rasad nuhaT  ,

anamid  loT nalaj saur  sidnaK  –  iamuD id nakismusa  
102 nuhat lawa isareporeb 7 emulov nagned   lawa satnilulal

74 . 730   lamron satnilulal nahubmutreP .irah rep naaradnek
 urabnakeP loT nalaJ DIS lisah( %5,9 halada libats nad – 

 .)iamuD j sauR  lot nala  sidnaK –  iamuD  2 rujal 2 niased id
 nanayal satisapaK .)D2/4( naidem satabmep nagned hara

sebes mumiskam  irah rep naaradnek 924.551 ra
 )hunej( gnabma sataB .)7991 IJKM turunem nagnutihrep(
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ek nuhat adap idajret naka )hadner okiser( satnilulal - 41  
 .isesnok asam  

.3  nasahabmeP nad lisaH  
.a  .kitsakotS ledoM napareneP  

k naanuggneP  nenopmo wolfhsac   nakpatetid keyorp
 nagned  naturu  ayaib )1 : tukireb iagabes satiroirp

( isaiserped )2 ,naarahilemep nad lanoisarepo non -  hsac
sesnepxe ( agnub )3 ,) tseretni  ,gnatu kokop )5 ,kajap )4 ,)

 .satiuke )6 nad  rabmel adap nakukalid nagnutihreP
teehsdaerps   nakanuggnem nagned lecxE tfosorciM irad

 nad ,satnilulal emulov gnutihgnem kutnu )4( d/s )1( sumuR
 nad natapadnep gnutihgnem kutnu )41( d/s )5( sumuR

 nenopmok wolfhsac   .aynnial  nagnutihreP ( VPN  tneserp ten
eulav  nagned nakukalid ) nakanuggnem   nautnab awtfos  er

5.4 .rev ksiR@ . wolfhsaC  id keyorp  kaynabes isalumis
isareti 000.01  CM gnilpmas epit nagned S ( olraC etnoM  

gnilpmaS )  okisir takgnit adap nakukalid nagnutihreP .
 ,hadner satnilulal  tagnigneM .iggnit nad gnades

h akam gnaur nasatabretek  lisa lipmatid isalumis  malad nak
 nakkujnutid itrepes emuser kutneb  lebeT adap 4  nad

 2 rabmaG : tukireb iagabes  
 

 lebaT 4. VPN kitsitatS ataD  

kitsitatS ataD  
 53 isesnok ,hadner okisir(

)nuhat  

VPN - ta -  .pR( ksiR
)atuJ  

( etar eerf ksir ) 
isesnok rihka adap VPN  17,983.119.9  

muminiM    90,430.143  
mumiskaM    00,259.318.811  

naeM    94,568.749.11  
naideM  00,352.119.9  

isaiveD radnatS  18,253.161.8  
%5 elitnecreP  52,538.426.3  

%59 elitnecreP  00,081.432.72  
 

 
 rabmaG 2.    okisir takgnit adap FDC nad FDP avruK

hadner  
 

 airetirk utas halaS  VPN akij halada keyorp naamirenep
 awhab isamrofni helorepid isalumis lisah nakrasadreB .0 >

[ ialin VPN - ta - ksiR ek nuhat ialum helorepid 0 > ] -  irad 31
ek nuhat uata isesnok asam -  lot nalaj kajes gnutihret 01

d naktahilrepmem 2 rabmaG nad 4 lebaT .nakisarepoid  ata
 kitsitats eulaV tneserP teN   isesnok asam rihka adap keyorp
ek nuhat( -  adap VPN ialiN .)53 elitnecrep   aumes kutnu %5

 aggnihes )0 > VPN( fitisop ialinreb satnilulal okisir takgnit
 kadit nagnurednecek ikilimem gnay rotsevni nolac igab

( okisir iakuynem ksir  esreva )  taubmem kutnu hilimem nad
 ,%5 rasebes naigurek satilibaborp adap isatsevni nasatab

 sidnaK lot nalaj adap isatsevni akam –  pukuc iamuD
.hadner okisir ikilimem paggnaid nad kiranem  

 

 
 rabmaG 3   0=VPN adap FDP avruK  

 

sidnaK lot nalaj keyorP - yal iamuD  akij amiretid ka
 amas uata raseb hibel 0 = VPN taas nanikayek takgnit
 %59 utiay nakpatetid halet gnay nanikayek takgnit nagned

okisir/KSIR-ta-VPN rof noitubirtsiD 
54DA/MUD-SDK/hadner
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 edotem( VPN - ta - ksiR  ,3 rabmaG adap avruk nakrasadreB .)
 halada lon nagned amas tapet VPN taas nanikayek takgnit

em ini lisaH .%001  nanikayek takgnit awhab nakkujnun
 gnay nanikayek takgnit irad iggnit hibel naklisahid gnay
 aynah awhab isamrofni nakirebmem ini laH .naktaraysid

 .lon irad licek hibel naka keyorp VPN satilibaborp %0  
 

.b  sativitisneS asilanA  

lebairaV -  lebairav tupni   gnay  malad okisireb paggnaid
 gnay lot nalaj nanugnabmep  )2 ,isalfni )1 : halada asilanaid

S  takifitre B  kna I aisenodn J )3 ,  atraka I  retn B  kna O  reff
R eta  )5 ,lanoisarepo asam lawa adap satnilulal emulov )4 ,

 nasabebmep ayaib )6 ,naarahilemep nad lanoisarepo ayaib
al  lebairav nakgnadeS .iskurtsnok ayaib )7 nad ,nah tuptuo  

 halada asilanaid gnay wolfhsac  VPN - ta - ksiR   rihka adap
isesnok asam  nagned nakukalid sativitisnes asilanA .

 edotem D  margai T  odanro  nautnab nagned erawtfos   ksiR@
 .5.4 .reV  lebairav paiteS tupni   araces aynialin haburid naka

 nad )% malad nakataynid( utnetret lavretni malad sitamoto
 ialin utas naklisahgnem naka tuptuo   utas taas adaP .VPN

 gnay tupni lebairav akam aynialin haburid tupni lebairav
nakukalid asilanA .rasad ialin adap patet aynialin nial  
 nakirebmem nad isareti 000.01 kaynabes isalumis nagned

lisah   tuamem gnay lebat nad margaid kutneb malad
 takgnit nakrasadreb lebairav gniknar gnatnet isamrofni

itrepes okisir   adap naklipmatid G nad 5 lebaT  rabma  4
.tukireb  

 
 lebaT 5   tivitisneS asilanA lisaH kitsakotS sa  

gniknaR  
sativitisneS  

 lebairaV
huragnepreB  isergeR  isaleroK  

1  knaB takifitreS
)IBS( aisenodnI  

- 147,0  - 908,0  

2  isalfnI  005,0  255,0  

3  loG naaradneK
V nad ,VI ,III  

540,0  360,0  

4  naD .rpO ayaiB
 naarahilemeP  

- 440,0  - 830,0  

5 I .loG naaradneK  810,0  440,0  

6  iskurtsnoK ayaiB
 1 pahaT  

- 810,0  - 410,0  

7  iskurtsnoK ayaiB
2 pahat  

- 710,0  - 810,0  

8  .loG naaradneK
II  

310,0  000,0  

9 ROBIJ  000,0  - 900,0  

01  DED( niaseD -
)DEF  

000,0  800,0  

 

 
G  rabma 4  .  satifitisneS asilanA odanroT margaiD

kitsakotS  
 

 5 lebaT  apureb asilana lisah emuser naklipmanem
 iserger ialin iatresid okisireb lebairav gniknar naturu
 odanroT margaiD .)nagnubuh( isarelok nad )huragnep(
 turuid fitisnes gnay lebairav turu araces nakrabmaggnem

)huragnep( iserger ialin ikilimem gnay lebairav irad  
 .gnajnapret margaid gnatab helo nakataynid gnay iggnitret
 ialin nagned amas margaid malad naklipmatid gnay ialiN
 isalerok nad iserger ialiN .lebat malad naklipmatid gnay
 ada kadit nakataynem lon ialiN .1 nad 0 aratna adareb

kgnades ,nagnubuh uata huragnep  nakataynem 1 ialin na
( fitagen adnaT .tauk tagnas gnay huragnep nad nagnubuh –

 ,nanawalreb gnay huragnep uata nagnubuh nakataynem )
 uata nagnubuh nakataynem )+( fitisop adnat nakgnades
 4 rabmaG nad 5 lebaT atad iraD .haraes huragnep

bairav awhab nakkujnutid  huragnepreb gnilap gnay le
 nagned )IBS( aisenodnI knaB takifitreS halada )1 gniknar(

 iserger ialin -  isalerok nad 147,0 -  aynialin aneraK .908,0
 nakatakid tapad akam fitagen adnatreb nad utas itakednem
 gnay kilabret huragnep nad nagnubuh ikilimem IBS awhab

c  nakkianem hatniremep alibapA .VPN nagned tauk puku
 nad ,nurut naka )VPN( lot nahelorep akam IBS ialin
 ialin nagned audek gniknar adap adareb isalfnI .aynkilabes
 ini laH .255,0+ isalerok ialin nad 005,0+ iserger

kam isalfni idajret alibapa awhab nakkujnunem  nahelorep a
 iatresid naka isalfni aynasaib anerak kian naka )VPN( lot
 lebairaV .hatniremep helo lot firat naiauseynep nagned
 nakadnanem )lon itakednem( licek ialin ikilimem gnay
 malad nakifingis kadit aynhuragnep nad nagnubuh awhab

j nahelorep ihuragnepmem .lot nala  

.4  naraS nad nalupmiseK  

.1.4  nalupmiseK  

 nakirebmem kitsakots natakednep nagned asilana lisaH
 sidnaK lot nalaj adap isatsevni awhab isamrofni –  iamuD

 naklisahid gnay kitsitats ataD .laisnanif araces kayal
 nanikayek takgnit adap awhab isamrofni nakirebmem  %59

 takgnit nagned lon nagned amas tapet VPN helorepid
 imalagnem naka satilibaborp aynitrA .%001 nanikayek
 fitisop eulaV tneserP teN .%0 halada %5 rasebes naigurek

ek nuhat adap helorepid ialum -  uata isesnok asam irad 31
ek nuhat adap - isarepoid lot kajes 01 ,nak   firat anamid

 nad mk/094.pR rasebes nakpatetid I nagnoloG naaradnek
 isatsevni ,naikimed numaN .nuhat 53 isesnok rumu

rof ytivitisneS noissergeR 
...SDK/hadner okisir/KSIR-ta-VPN

 
stneiciffeoC b dtS

 

 

 

 

 

 

 

 

                  

82B/AII loG 310, 

84C/...SEB / )2( MUD - SDK .tsnoK 710,-

44C/...SEB / )1( MUD - SDK .tsnoK 810,-

82A/I loG 810, 

12C/...M & O ayaib naanahredeyneP 440,-

82C/BII loG 540, 

76C/...air-isalfnI / .BORP ISGNUF 5, 

76D/IBS / .BORP ISGNUF 147,-

1- 57,0- 5,0- 52,0- 0 52,0 5,0 57,0 1
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gnayabid -  tabika naitsap kaditek nad okisir helo ignayab
 lebairav agiT .satnilulal nahubmutrep nad imonoke rotkaf

( fitisnes tagnas gnay  isatsevni padahret )huragnepreb
turutreb araces -  aisenodnI knaB takifitreS : halada turut

 nad ,VI ,III nagnolog naaradnek halmuj nad ,isalfni ,)IBS(
 .V  

.2.4  naraS  

 adap amaturet itilenep arap adapek naknarasiD
 aynkiabes rutkurtsarfni nanugnabmep nakayalek naitilenep
 )kitsilibaborp( kitsakots natakednep nagned nakukalid

 tafisreb anerak ksir laud - nruter   nakirebmem naka nad
nahilip -  nakirebmem aggnihes nasutupek nahilip  isubirtnok

 amaturet ,libmaid gnay nasutupek satilauk padahret
 siripme araces gnay keyorp adap isatsevni nasutupek
 itrepes naitsapkaditek nad okisir iagabreb helo ihuragnepid

.lot nalaj nanugnabmep  

hisaK amireT napacU  
 adapek nakiapmasid hisak amiret napacU  kahip aumes

 asib ini lekitra aggnihes nagnukud nakirebmem halet gnay
 fats atreseb nanipmiP adapek hisak amireT .nakisakilbupid
 sata uaiR isnivorP SPB nad uaiR isnivorP adeppaB
 adapek susuhk hisak amiret ,isamrofni nad atad nagnukud

 owobiW saerdnA .gnI .rD  TM ,TS ,okomtaidiW inaD nad
.aynnahara nad nagnibmib sata  

akatsuP ratfaD  
P loT nalaJ isatsevnI nakayaleK asilanA .0102 .naiflA -e

 urabnak – VPN ledoM napareneP nagneD iamuD -
ta -  .ksiR retsaM  siseT U anajrasacsaP margorP , -n

.urabnakeP ,uaiR satisrevi  

 ,yelaerB .R .A  ,  dna ,sreyM .C trawetS lA  ,sucraM .J na
 .7002 slatnemadnuF  fo  ecnaniF etaroproC fif . th 

cM ,noitide  .kroY weN ,lliH warG  

eriD ,aisenodnI kilbupeR mumU naajrekeP nemetrapeD -k
 .7991 ,agraM aniB laredneJ tarot sapaK launaM -i

aisenodnI nalaJ sat  ( IJKM .)  

.H inairtiF  .6002 ,owobiW saerdnA nad ,adiraF ituP , K -a
VPN ledoM napareneP naij - ta -  talA iagabeS ksiR

 keyorP adaP isatsevnI isaulavE nakukaleM kutnU
loT nalaJ rutkurtsarfnI  .  nad rutkurtsarfnI lanruJ

naaniB nagnukgniL .inuJ ,1 .oN ,II .loV ,  

 ,uaiR isnivorP hatniremeP rasarP nad namikumeP saniD -a
“ ,hayaliW an I idutS naajrekeP rihkA naropaL -n

 urabnakeP loT nalaJ )DIS( niaseD nad isagitsev
– iamuD .urabnakeP ,”  

 .a5002 .A ,owobiW inimreteD nad kitsakotS natakedneP -s
rutkurtsarfnI keyorP isatsevnI naijaK malaD kit . 

T 52 gnidisorP nodnI id KRM nakididneP nuha -e
ais 81 , - S kinkeT nemetrapeD ,5002 sutsugA 91 -i

.gnudnaB igolonkeT tutitsnI ,lip  

 .c5002 .A ,owobiW  ciffarT dlohserhT lareneG gnitamitsE
 refsnarT dna ,etarepO ,dliuB lacipyT fo sleveL

aisenodnI ni stcejorP daoR lloT . oC fo lanruoJ -n
scimonocE dna tnemeganaM noitcurts  htnoM( ,

1 ,32 )5002 - .01  

 .5002 .B ,refrodnehcoK .A ,owobiW lanA ksiR laicnaniF -y
sdaoR lloT aisenodnI ni ecnaniF tcejorP fo  sis  .

aM dna gnireenignE noitcurtsnoC fo lanruoJ -n
tnemega 369,9 .oN ,131 .loV , - .379  

.inaD ,okomtaidiW  .8002  F nakayaleK kitsakotS ledoM -i
 detsujdA sisabreB loT nalaJ keyorP laisnan
 loT nalaJ sauR susaK idutS )VPA( eulaV tneserP

gnudnaB atoK malaD  . ,siseT retsaM   margorP
 isartnesnoK ,RAPNU lipiS kinkeT anajraS acsaP

nalaJ nagniraJ naalolegneP .gnudnaB ,  

.S ,eY   .0002 .K.L.R ,gnoiT nad VPN - ta -  ni dohteM ksiR
noitaulavE tnemtsevnI tcejorP erutcurtsarfnI . 

aM dna gnireenignE noitcurtsnoC fo lanruoJ -n
tnemega 722 ,3.oN ,621 .loV , - .332  

 

 


