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RASAD ISARUGIFNOK NAKUTNEBMEP NAIJAK   RAPMAK IAGNUS
GNAGNIKGNAB NEMGES  – SIRIT RIA  

 
nawainruK ikeJ 1 oktaijduM , 2 okomtajuS gnabmaB , 2 

 
1 S margorP ,lipiS kinkeT nasuruJ - uaiR satisrevinU kinkeT satlukaF ,1  

2  kinkeT satlukaF ,lipiS kinkeT nasuruJ rajagneP ffatS urabnakeP ,uaiR satisrevinU  
39282 soP edoK ,urabnakeP 5,21 MK satnarbeoS RH .lJ aydiW aniB supmaK  

E-  :liam ec_ikej @ oohay moc.  
 

TCARTSBA  
 

 M seitivitca gnini  of rapmaK  revir  tcapmi na evah  ssorc eht no -  revir lennahc  . fo egnahC  noitces ssorc  
nac srucco  ni tluser  noitubirtsid yticolev eht  hcae fo  tniop tnereffid  . etar wolF  eht tceffa  fo tnemevom  

tnemides  . fo tnemevom ehT  stnemides eseht  etacidni  taht  tnemides  snoitidnoc elbatsnu ni  dna  a ycnednet  
mrof ot   eht revir fo smrofdeb . 

eht roF  esoprup  yduts siht fo   si dedeen  teg ot  atad eht  - atad gnitroppus  deniatbo  dleif eht morf  dna  
yltneuqesbus  ni dessecorp  muiroraobal  . ataD  dleif eht morf  deriuqer si  fo mrof eht ni  htped retaw  ,  wolf

yticolev  , dna  maerts  tnemides  gnilpmas  . ataD  gnissecorp  yrotarobal  yb  gniveis  ot  bo niat  ezis niarg  dna  
fo ytisned  selunarg  . htoB  dleif  dna  yrotarobal  atad  desu era  ot  niatbo  niarg  gnidarg  , ralunarg  laitini  

noitom  dna  fo dnik tahw enimreted  .smrofdeb  
stluser tset no desaB  deniatbo  cisab  sniarg  rapmaK  revir  stnemges  gnanikgnaB  - riA  siriT  sa  non -

mrofinu  niarg  htiw  niarg  noitacifissalc  desab  UGA  morf gnignar  yrev  esraoc  levarg  ot  dnas enif yrev  .
tnemideS  ni  rapmaK  revir  noitatnemides  dna  noisore  dah  yb desuac  wolf eht  yticolev  . noitaluclaC  swohs  

 eht  taht smrofdeb  yb demrof  revir eht  era  a enalp  deb  , lanoitisnart  dna  senud . 
 

Keyword  : flow velocity, nemides t  , grain grading  , bedforms 
 

NAULUHADNEP  
 nad risap lisahgnep idajnem uaiR id ada gnay iagnus utas halas iagabes rapmaK iagnuS

 kiab nasawagnep nakukalid kadit akij likirek  naka aynnagnabmanep emulov nupuam isakolid
 naka narulas gnapmat nahaburep aynadA .narulas gnapmat nahaburep adap kapmadreb
 naktabikagnem ini atarem kadit narila natapeceK .natapecek isubirtsid adap kapmadeb

.iagnus rasad naritub lawa kareg aynidajret  
moneF  naktabikagnem ini ane  ,uti nialeS .iagnus rasad naritub satilibats aynuggnagret

 naktabikagnem tubesret sativitka  nakaregrep aynidajret  nad  rasad nemides natukgnagnep
iagnus rasad isarugifnok nahaburep nakbabeynem aggnihes iagnus  .  gnay narila natapeceK

adit suret idajret gnay iagnusid nagnabmanep tabika atarem k -  gnay lah utaus idajnem surenem
 isubirtsid huragnep raseb aparebes ,naitilenep nakukalid nad nakitahrepid kutnu gnitnep

ugifnok padahret rasad naritub isairav nad iagnus tibed padahret narila natapecek  rasad isar
.iagnus  

irad naujuT   halada ini naitilenep m  iuhategne rasad isarugifnok kutneb nagnurednecek  
iagnus   gnanikgnaB nemges( –  nakgnadeS .naritub lawa kareg asilanagnem nagned )siriT riA

 ini naitilenep taafnam m  sesorp ianegnem narabmag nakirebme  nad nemides natukgna
.iagnus ratikesid tapet gnay ria naanugnab naanacnerep isadnemoker  
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tibeD  
  malad gnapmanep iulalem rilagnem gnay ria emulov halada iagnus tibed uata narila ujaL

m iagabes nakataynid aynasaib nad utkaw nautas 3 ynem gninnaM naamasreP .s/ :awhab nakata  
Q = 1

n
AR2/3S1/2      )1(  

 
narilA natapeceK narukugneP edoteM  reteM tnerruC nagned  

 aynah kadit nakukalid aynmumu adap )3991( otraH turunem natapecek narukugneP
 nakukalid aynmumu ipatet naka ,gnapmanep utas malad kitit natapecek helorepmem kutnu

atar natapecek helorepmem kutnu -  gnapmanep narila utas malad lakitrev utas malad atar
 tapad narukugnep ,ayntala napakgnelek nad natapecek naadaek nakitahrepmeM .utnetret

birtsid awhab ,kiluardih naitregnep nakitahrepmem nagned arac aparebeb nagned nakukalid  isu
.alobarap kutnebreb halada gnapmanep utas malad lakitrev araces natapecek  

 
 lebaT 1. narilA natapeceK naD namaladeK narukugneP nautneneP  

 namaladeK
)m( iagnus   namaladeK p narukugne  atar natapecek nagnutihreP - atar  

0- m 6.0  d 6.0  6.0V=V  
6.0 - m 3  d 8.0 nad d 2.0  )8.0V + 2.0V(5.0=V  

 3 - m 6  d 8.0 nad d 6.0 ,d 2.0  )8.0V +6.0V + 2.0V(52.0=V  
m 6 >  B nad d 8.0 ,d 6.0 ,d 2.0 ,S  )bV +8.0V3 +6.0V2 +2.0V3 +S V(1.0=V  

9002 ,uyahaR : rebmuS  
 

nemideS  
 helo tuynah awabret gnay nemideS  apureb utiay nataum aud irad iridret ria narila

( rasad nataum daol deb ( gnayalem nataum nupuam ) daol dednepsus  utiay rasad natauM .)
 nad ,rucnulem ,rilugreb arac nagned iagnus narila malad karegreb gnay lairetam apureb

tacnolem - asad naakumrep sata id tacnol naritub utiay gnayalem nataum nakgnadeS .iagnus r -
 turuneM .ria malad id gnayalem asaitnanes gnay licek hibel aynnaruku gnay sulah naritub
 nial aratna iuhatekid ulrep gnay ,ropsnartid gnay nahab tafis aparebeb ,)8891( neokijraM

ad assam tapar ,naruku halada .padne natapecek n   
 

rituB narukU narabeyneP  
 ialinem kutnu nakanugid gnires gnay namagareskaditek retemarap aparebeB

:naritub namagareskaditek  
 naritub kirtemoeg isaived radnats naksalejnem )0102( idianuJ malad )1991( oaR dna nehS

:iagabes gnutihid  
 𝐺 = 0,5 �𝑑 48

𝑑 05
+ d 05

d 61
� ( )2  

atar naruku naksalejnem )0102( idianuJ malad )2991( krutneS dna nomiS -  sirtemoeg atar
:tukireb iagabes naritub   

𝜎𝑔 = �𝑑 48
d 61

 ( )3  

 atar naruku alibapA –  raseb hibel sirtemoeg atar 1  naritub nakapurem akam  kadit
 magares (σg 1 > ) atar naruku alib magares nakatakid naritub , -  1 irad licek hibel sirtemoeg atar
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σ( g 1 < ). A  atar alibap –  raseb hibel kirtemoeg isaived radnats atar 2,1   nakapurem naritub akam
( magares kadit naritub G   > 2,1 )  alib magares nakatakid naritub , g isaived radnats  kirtemoe

G( 2,1 irad licek naritub   < 2,1 ). 
 

narituB isakifisalK  
  UGA  turunem akiluardih  ilha  arap  helo  nakanugid gnay  naritub  naruku  isakifisalK

( noinU lacisyhpoeG  naciremA s halada )  lebaT adap nakkujnutid itrepe .hawab  id 2  
 

 .2 lebaT isakifisalK  )noinU lacisyhpoeG naciremA( UGA turuneM ritub naruku  
 egnaR/lavretnI

)mm(  
amaN   egnaR/lavretnI

)mm(  
amaN  

 6904 – 8402  
 

 8402 – 4201  
 

 4201 – 215  
 

 215 – 652  
 

 652 – 821  
 

 821 – 46  
 

 46 – 23  
 

 23 – 61  
 

 61 – 8 
 

 8 – 4 
 

 4 – 2 
 

 2 – 1 
 

 1 – 2/1  
 

raseb tagnas utaB  
(  yrev sredluoB egraL ) 

raseb utaB  
( sredluoB egraL ) 

gnades utaB  
( sredluoB muideM ) 

licek utaB  
( sredluoB llamS ) 

raseB lakareK  
( selbboC egraL ) 

liceK lakareK  
( selbboC llamS ) 

rasak tagnas likirK  
( levarG esraoC yreV ) 

rasaK likirK  
( levarG esraoC ) 

gnadeS likireK  
(  muideM levarG ) 

sulaH likirK  
( levarG eniF ) 

sulaH tagnaS likireK  
( levarG eniF yreV ) 

rasak tagnas risaP  
( dnaS esraoC yreV ) 

rasaK risaP  
( dnaS esraoC ) 

 2/1 – 4/1  
 

 4/1 – 8/1  
 

 8/1 – 61/1  
 

 61/1 – 23/1  
 

 23/1 – 46/1  
 

 46/1 – 821/1  
 

 821/1 – 652/1  
 

 652/1 – 215/1  
 

 215/1 – 4201/1  
 

 4201/1 – 8402/1  
 

 8402/1 – 6904/1  

gnades risaP  
( dnas muideM ) 

sulah risaP  
( dnas enif ) 

sulah tagnas risaP  
( dnaS eniF yreV ) 

rasak rupmuL  
( tlis esraoc ) 

gnades rupmuL  
( tliS muideM ) 

sulaH rupmuL  
( tliS eniF ) 

sulah tagnas rupmuL  
( tliS eniF yreV ) 

 gnupmeL rasak  
( yalC esraoC ) 

gnades gnupmeL  
( yalC muideM ) 

sulah gnupmeL  
( yalC eniF ) 

sulah tagnas gnupmeL  
( yalC enif yreV ) 

dioloK  

raM : rebmuS( d )8891 ,neokij  
 

assam tapaR  
raM d  uata isargetnised irad lasareb aynmumu nemideS awhab nakataynem )8891( neokij

 isisopmoked  ,)acim nad tapsdlef nahacep( gnupmel apureb tapad nemides isisopmoK .nautab
 naritub assam tapaR .)lasa nautab nahacep( nautab nad likirek ,)strauk( risap ,)takilis( rupmul
 tapadret kaynab gnilap strauk anerak adebreb kaynab kadit )mm 4 <( aynmumu nemides

d atar ,mala nemides mala - ρ paggnaid tapad atar  s m/gk 0562 = 3  .  



 
 

4 
 

 nakisinifedid sinej tareB  iagabes   assam tapar nad nemides assam tapar nagnidnabrep
:)8891,neokijraM( adiulf  

   S = γs
γw

= ρs
ρw

= 2, 56      )4(  
 

rasaD narasakeK ialiN  
etsniE turuneM i  malad n  rasad narila natapecek iracnem kutnu ,)8891,neokijdraM(

d naritub nagned rasad narasakek nakanuggnem akam magares kadit naritub alibapa 56  ,
.ini hawab id tahilid asib tubesret naitregnep  

  : magares nemides rituB K = d 
  : narupmac nemides rituB K = d 56  tsniE( e )ni  

 
NAITILENEP IGOLODOTEM  

naitileneP rilA margaiD  
 aidem irad helorepid gnay rednukes atad nakhutubmem ini naitileneP G  elgoo E htra  

 malad tolpid gnay daCotuA   .nagnapal ievrus iulalem helorepid remirp atad nad atep apureb
B itrepes nakujnutid naitilenep rila naga   adap G  rabma  .1 .ini hawabid  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

naitileneP rilA nagaB .1 rabmaG  
 

ataD asilanA  

ialuM  

atad nalupmugneP  

narukugneP  
natapecek  ,
rukugneP  na

iagnus  namaladek  ,
P nagnutihre  tibed  
 

:muirotarobaL naijugneP  
- nagniras asilanA  
- sinej tareb asilanA  

 ,assam tapar  ,ritub naruku ,isadarg avruK  kareG
iagnus rasad isarugifnok kutneb ,naritub lawa  

 

nasahabmeP  

  nalibmagneP
 lepmas nemides  

 

 iagnuS ateP
,rapmaK  

iaseleS  
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 isakoL naitileneP utkaW nad  
 gnanikgnaB nemges ayntapet rapmaK iagnuS id isakolreb ini rihkA saguT naitileneP –  riA

 teraM 32 laggnat adap nakanaskalid nagnapal naitilenep utkaW .rapmaK netapubaK ,siriT
2102 teraM 52 nagned iapmas 0102  

 
 rabmaG 1 rapmaK iagnuS isakoL  

  seska htraE elgooG :rebmuS( 3102 iluJ 2 ) 
 

ataD nalupmugneP  
P  adap rednukes ataD .remirp atad nad rednukes atad irad iridret ini atad nalupmugne

 aidem irad helorepid utiay ini naitilenep htraE elgooG   margorp maladek tolpid halet gnay
otuA daC   .rapmaK iagnus narabmag/atep apureb  2 malad helorepid remirp atad nalupmugneP

 iridret nagnapalid naitileneP .muirotarobal id naijugnep nad nagnapal naitilenep utiay pahat
ecek narukugnep ,namaladek narukugnep irad natap   .rasad nemides nalibmagnep nad

 adap naktahilrepid rasad nemides lepmas naamaneP T  .2 leba  naijugnep nakgnadeS
.sinej tareb naijugnep nad naritub naruku asilana naijugnep irad iridret muirotarobalid   

 
 lebaT .3  lepmas edoK/naamaneP  

edoK  nagnareteK  
CBA1SC  ssorC  CBA nalibmagnep kitit adap 1  

CBA1V  
 

natapeceK  ssorc   kitit paites adap 1
CBA nalibmagnep  

γ BA1  
 

 kitit adap 1 ssorc adap sinej tareB
CBA lepmas nalibmagnep  

CBA1ρ   kitit adap 1 ssorc adap assam tapaR
CBA lepmas nalibmagnep  

 
NASAHABMEP NAD LISAH  

naritub narukU nad isadarG avruK   
 .isadarg avruk kutneb malad tupniid nemides adap nagniras iju lisaH   naritub narukU

 rabmaG .muirotarobal id nagniras ijuid gnay nemides atad irad helorepid 3  ini hawabid
 .A1C nemides irad isadarg avruk nakapurem  

gnanikgnaB  

siriT riA  
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 rabmaG 3 A1C naritub isadarG avruK .  

 
  naritub isakifisalK .ritub naruku isakifisalk malad nakulrepid tagnas naritub narukU

 lebat adap naktahilrepid UGA nakrasadreb naitilenep nemides lepmas adap tapadret gnay 4 
.tukireb  

 
4 lebaT . nemides naritub naruku isakifisalK  

"2 000.05 46 - 23 rasak tagnas likireK
"2/1 1 005.73 46 - 23 rasak tagnas likireK

"1 000.52 23 - 61 rasak likirek
"4/3 000.91 23 - 61 rasak likirek
"2/1 005.21 61 - 8 gnades likirek
"8/3 005.9 61 - 8 gnades likirek
4 .oN 057.4 8 - 4 sulah likirek
8 .oN 063.2 4 - 2 sulah tagnas likireK
61 .oN 081.1 2 - 1 rasak tagnas risaP
05 .oN 003.0 5,0 - 52,0 gnades risaP
002 .oN 570.0 521,0 - 260,0 sulah tagnas risaP

 nemides naruku egnaR
)mm(

 nemides irogetaK
UGA nakrasadreb

 .oN
nagniraS

 retemaiD
)mm(

 
 

 lebat adap tahilret UGA adap ucagnem gnay naritub isakifisalK  4  awhab nakkujnunem
 gnanikgnaB nemges rapmaK iagnus adap tapadret gnay rasad nemides –  adap siriT riA

iretam apureb ini naitilenep ( rasak tagnas likirek nemides la levarg esraoc yrev  rasak likirek ,)
( levarg esraoc ( gnades likirek ,) levarg muidem ( sulah likirek ,) levarg enif  tagnas likirek ,)

( sulah v levarg enif yre ( rasak tagnas risap ,) dnas esraoc yrev ( gnades risap ,) dnas muidem  ,)
ap ( sulah tagnas ris dnas enif yrev ). 
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  .naritub sirtemoeg nad isaived radnats ialin adap tahilid naritub namagareseK N  atar iali - 
mides naritub sirtemoeg nad kirtemoeg isaived radnats atar e  n  naritub nakrasadreb gnutihid

( %61 solol gnay d 61 ) d( %05 , 05  ) %48 nad  (d 48  naritub isubirtsid nakrabmaggnem kutnu )
 .nemides  lisaH  atar ialin nagnutihrep – σ( naritub sirtemoeg nad )G( isaived radnats atar g) 

 lebat adap naktahilrepid 5 .tukireb  
 

 lebaT 5 narituB sirtemoeG nad isaiveD radnatS  

A1C 52.5 2,1> 92.4 1 > magareS kadiT
B1C 87.1 2,1> 67.1 1 > magareS kadiT
A2C 69.6 2,1> 97.4 1 > magareS kadiT
B2C 59.2 2,1> 36.2 1 > magareS kadiT
A3C 24.01 2,1> 58.7 1 > magareS kadiT
B3C 37.4 2,1> 45.3 1 > magareS kadiT
A4C 06.2 2,1> 84.2 1 > magareS kadiT
B4C 63.4 2,1> 57.3 1 > magareS kadiT
C4C 45.3 2,1> 12.3 1 > magareS kadiT
A5C 97.2 2,1> 85.2 1 > magareS kadiT
B5C 51.2 2,1> 00.2 1 > magareS kadiT
A6C 70.2 2,1> 20.2 1 > magareS kadiT
B6C 43.2 2,1> 52.2 1 > magareS kadiT
A7C 13.6 2,1> 63.4 1 > magareS kadiT
B7C 70.2 2,1> 20.2 1 > magareS kadiT
C7C 25.01 2,1> 85.5 1 > magareS kadiT
A8C 66.1 2,1> 56.1 1 > magareS kadiT
B8C 41.2 2,1> 11.2 1 > magareS kadiT
A9C 06.2 2,1> 44.2 1 > magareS kadiT
B9C 68.1 2,1> 38.1 1 > magareS kadiT
A01C 37.1 2,1> 27.1 1 > magareS kadiT
B01C 07.1 2,1> 96.1 1 > magareS kadiT
A11C 33.7 2,1> 21.5 1 > magareS kadiT
B11C 00.2 2,1> 99.1 1 > magareS kadiT

edoK G gσ narituB retkaraKairetirK airetirK

 
   

ialiN   itrareb gnay ,magares kadit gnurednec nemides awhab nakkujnunem ini neisifeok
nakrabmaggnem ini laH .kiab gnay isadarg ikilimem nemides   adap nakaregrep aynada

 nad kutneb iagabreb nagned naruku nad kutneb narabeynep halidajret aggnihes nemides
des irogetak  adebreb gnay nemi – .adeb  
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)ytisned( assaM tapaR  
 id sinej tareb naijugnep haletes nakutnetid tapad nemides assam tapar ialin aynraseB
 nagned sinej tareb nailakrep lisah utiay nemides assam tapar helorepmem kutnU .muirotarobal

 lisaH .ria assam tapar  nemides awhab naktahilrepmem nemides assam tapar nagnutihrep
 gnanikgnaB nemges rapmaK iagnus –  ialin gnatner nagned assam tapar iaynupmem siriT riA

m/gk 6952  3 m/gk 4462 aggnih 3  .  
 

narituB lawA kareG  
 gnay kimanidordih ayag tabika idajret naritub lawa kareG  sura narila helo naklubmitid

 aynihuragnepmem gnay retemarap nakulrepid nemides lawa kareg iuhategnem kutnU .iagnus
.iagnus rasad sitirk keseg nagnaget nad sitirk keseg natapecek apureb  

 
sitirK natapeceK  

apurem )snoitauqE yticoleV lacitirC( sitirK natapeceK  gnay nemides nakaregrep nak
 tubesret lekitrap nakbabeynem aggnihes rasad lekitrap padahret ria huragnep irad uajnitid

 .karegreb ialum atar natapecek halada nakanugid gnay natapeceK -  narila atar  ievrus taas
nagnapal   naritub retemaid nad  gnay halada nakanugid  d 53 .  iagnus utaus iuhategnem kutnU

e nupuam isatropsnart ,isatnemides imalagnem  isore airetirk kifarg nakanugid isor –  isisoped
 rabmaG .mortslujH helo 4  .naitilenep taas iagnus nemides isidnok naktahilrepmem  

 
 isorE airetirek kifarG .4 rabmaG –  ,isisoped mortslujH  

 
 naidumek uluh irad lasareb gnay natukgna helo nakbabesid tapad isatnemideS
 imalagnem kadit aggnihes padnegnem hadus tubesret naritub lawa naadaek uata padnegnem

anamid ,gniruomra kefe aynada helo nakanerakid tapad naritub isatnemideS .nakaregrep  
naritub - atar natapecek huragnep irad raseb hibel gnay naritub helo ignudnilret licek naritub -

 nakbabeynem narila natapecek helo awabret isore anoz adap adareb gnay narituB .narila atar
 .suregret rasad  
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keseG nagnageT  
 iuhategnem kutnU  hakapa   naritub utaus karegreb  karegreb kadit uata   adap tahilid tapad

( sitirk keseg nagnaget nagnubuh kifarg τc  padahret ) .dlonyeR nagnalib   rabmaG .5   tukireb
.dleihS margaid nakanuggnem naritub naadaek naktahilrepmem  

 
 rabmaG .5  ssorc pait dleihS margaiD  

 
 B  halada karegreb kadit naritu  aynitrA .iagnus rasad adap adap gniruomra kefe aynada

utab - utab irad iridret gnay gnudnilep nasipal malad adareb licek utab -  gnay raseb naritub utab
itub nakbabeynem gnay nial babeS .iagnus rasad adap nasureg aynidajret hagecnem  kadit nar

 ikilimem tubesret naritub aggnihes raseb fitaler gnay naritub retemaid naruku halada karegreb
.narila natapecek helo awabid upmam kadit gnay iridnes naritub tareb  

 
padnE natapeceK  

  retemaid nagned nagnubuhreb isatnemides malad padne natapeceK  nemides naritub
 retemaid naruku nad padne natapecek nagnubuh avruk iulalem iuhatekid tapad aynasaib gnay

d nakanugid gnay lekitrap retemaid( lekitrap 53   tukireB .)nietsniE helo naknarasid anamiagabes
 naktahilrepid ini yebuR nakrasadreb padne natapecek lebat   nad  natapecek nagnubuh kifarg

.CBA4C ssorc adap nemides naritub retemaid naruku nagned padne  
 

 lebaT .6   padne natapecek ialiN  
yebuR avruk nakrasadreb  

edoK  d 53  )mm(  )s/mm( w  
A4C  38.41  093  
B4C  89.9  043  
C4C  15.01  053  
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 helo ihuragnepid padne natapeceK  akam naritub retemaid raseb nikames ,naritub naruku
.naritub adap padne natapecek alup raseb nikames  

 

 
 rabmaG  .6 E natapeceK nagnubuH kifarG  narituB narukU nagned padn adap  C4 CBA  

 
iagnuS rasaD isarugifnoK dnerT  

 nakapurem iagnus rasad isarugifnok nerT  iulalem iuhatekid gnay iagnus rasad kutneb
.narila nert isakifisalk   nagnalib aynraseb iulalem iuhatekid tapad ini narila dnert isakifisalK

 gnanikgnaB nemges rapmaK iagnus adap tapadret gnay rasad isarugifnok isakifisalK .duorF – 
d naitilenep taas siriT riA .5 lebaT malad naktahilrepi  

tarays atreseb duorF nagnalib nakrasadreB -  isarugifnok nakkutnebmep isakifisalk tarays
 ,utiay iagnus rasad isarugifnok sinej tapadret naitilenep nemges gnajnapes awhab tahilret rasad

naka emigeR wolF rewoL adaP .emigeR wolF rewoL   esahp idajret nanikgnumek ada
 esahp apureb rasad isarugifnok nakkutnebmep  ,deb enalp  esahp  nad ,selppir  esahp senud . 
 

 lebaT .7  iagnuS rasaD isarugifnoK isakifisalK  

BA1C 811.0 emigeR wolF rewoL
BA2C 180.0 emigeR wolF rewoL
BA3C 131.0 emigeR wolF rewoL
CBA4C 062.0 emigeR wolF rewoL
BA5C 690.0 emigeR wolF rewoL
BA6C 372.0 emigeR wolF rewoL
CBA7C 040.0 emigeR wolF rewoL
BA8C 831.0 emigeR wolF rewoL
BA9C 650.0 emigeR wolF rewoL
BA01C 772.0 emigeR wolF rewoL
BA11C 760.0 emigeR wolF rewoL

 emigeR wolF reppU
1 ≥ rF

edoK

 emigeR wolF rewoL
1 < rF

nagnareteKrF isakifisalK
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iagnuS rasaD isarugifnoK nakkutnebmeP  
ad isarugifnok nakutnebmeP  avruk nakanuggnem nagned nakutnetid iagnus ras

 helorepid rasad isarugifnok avruK .kkd ,nomiS helo naklusuid gnay iagnus rasad isarugifok
 nagned keseg natapecek aratna nagnidnabrep ialin nagned dlonyeR nagnalib nagnubuh irad

ilrepid tukireB .padne natapecek .kkd ,nomiS rasad isarugifnok avruk naktah  

 
 rabmaG .7  iagnus rasaD isarugifnoK avruK  

 
 gnay iagnus rasad isarugifnok kutneb naktahilrepmem sataid rasad isarugifnok avruK

 gnanikgnaB nemgeS adap idajret – siriT riA p esaF .  tubesret rasad isarugifnok nakkutnebme
 malad tahilid tapad T  leba 8. .ini tukireb  

 
 lebaT .8  iagnuS rasaD isarugifnoK nakkutnebmeP  

A1C debenalP B1C debenalP - -
A2C debenalP B2C debenalP - -
A3C debenalP B3C senuD - -
A4C isisnaT B4C isisnaT C4C isisnaT
A5C debenalP B5C debenalP - -
A6C isisnaT B6C isisnarT - -
A7C debenalP B7C debenalP C7C debenalP
A8C debenalP B8C debenalP - -
A9C debenalP B9C debenalP - -
A01C debenalP B01C debenalP - -
A11C debenalP B11C debenalP - -

edoK isarugifnoK edoK isarugifnoKedoK isarugifnoK

 
 

 lebaT 8.  iagnus rasad isarugifnok nakkutnebmep esahp awhab naktahilrepmem sataid
 gnanikgnaB nemges –  deb enalp rasaD .senud nad ,isisnart ,deb enalp irad iridret siriT riA

 malad halada ini iagnus rasad isidnok anamid atar gnay rasad naadaek iklimem iagnus itrareb
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 gnay naritub retemaid naruku helo nakbabesid tapad ini libats gnay isidnoK .libats naadaek
 aguj gniruomra kefe uti nialeS .narila natapecek huragnep helo karegreb kadit aggnihes raseb
 naritub aynada anerak idajret tapad senud rasaD .libats patet iagnus rasad raga agajnem asib

es tukgnaret gnay sulah narituB .isnepsus iagabes tukgnaret sulah gnay  naka isnepsus iagab
 tukgnaret gnay sulah naritub utiay isisnart isidnoK .gnabmoleg kutnebmem nad padnegnem
 ini sulah narituB .atar idajnem rasad isidnok kutnebmem nad padnegnem isnepsus iagabes

nihes narila natapecek tabika ilabmek isnepsus imalagnem tapad  haburem tapad ilabmek agg
 .iagnus rasad kutneb  aynuggnagret ihuragnepid rapmaK iagnus adap rasad isarugifnoK

 turuneM .iagnus lairetam nagnabmanep tabika iagnus satilibats rA  sesorp ,)3102( ytsi
nus nagnabmitesek ihuragnepmem naka iagnus lairetam nagnabmanep  nakbabeynem gnay iag

.raseb gnay nemides natukgna aynidajret  P  kadit ini naitilenep ada id  sahab  ianegnem  satilibats
 iagnus tibed nad narila natapecek ,naritub narasakek huragnep ipatet naka iagnus gnibet

 iagnus rasad isarugifnok nahaburep ihuragnepmem rapmaK   gnanikgnaB( – )siriT riA . 
 

NARAS NAD NALUPMIS  
Simpulan 

H  iagnus rasad isarugifnok nakutnebmep padahret nemides nakaregrep asilana lisa
 gnanikgnB nemges rapmaK –  aparebeb naklisahgnem siriT riA ke :utiay nalupmis  

.1   adap tapadret gnay ritub naruku isakifisalk akam nagniras asilana lisah nakrasadreB
 gnaniknaB nemgeS rapmaK iagnuS –  halada UGA turunem siriT riA  lairetam apureb

( rasak tagnas likirek nemides levarg esraoc yrev ( rasak likirek ,) levarg esraoc  likirek ,)
ades ( gn levarg muidem ,)  ( sulah likirek levarg enif ( sulah tagnas likirek ,)  enif yreV

levarg ( rasak tagnas risap ,) dnas esraoc yrev ( gnades risap ,) dnas muidem  tagnas risap ,)
( sulah dnas enif yrev .)  

.2  avruK  gnus rasad lairetam awhab nakrabmaggnem nagniras asilana  ikilimem ia
 naritub sirtemoeg nad 2,1 > G ,isaived radnats ialin nagned rabel gnay ritub narabeynep

 ,nemides σg  ialiN .1 >  adap nemides naritub awhab naktahilrepmem tubesret neisifeok
 gnanikgnaB nemges rapmaK iagnus – es kadit gnay naritub halada siriT riA  gnay magar

.kiab gnay isadarg ikilimem nemides naritub itrareb  
.3   gnanikgnaB nemges rapmaK iagnus nemides naritub assam tapaR –  siriT riA

m/gk 6952 ialin gnatner nakirebmem  3 m/gk 4462 aggnih 3. 
.4   isore airtirk kifarg nakrasadreB – adareb nemides naritub isisoped  d  anoz mala

.isore nad isatnemides  
.5   gnanikgnaB nemges rapmaK iagnus emigeR –  malad nakisakifisalkid siriT riA  rewoL

emigeR wolF  ,  anamid rebmun duorF .1 irad licek ialin ikilimem rF ,  
.6  gnusid idajret gnay iagnus rasad isarugifnok emsinakeM  gnanikgnaB nemges rapmaK ia

–  rasad isarugifnok ikilimem siriT riA P  ,deb enal  nad isisnarT D .senu  
 
Saran 
 :tukireb iagabes nakirebid tapad gnay naras nupadA  

.1   isatropsnart ianegnem naijak nakukalem naknarasid ayntujnales naitilenep kutnU
 nakasurek padahret nemides .iagnus nanugnab  

.2  .iagnus gnibet satilibats padahret nemides naritub nakaregrep naijak nakukaleM  

.3  .iagnus rasad satilibats gnatnet ijakgnem tapad nemides ianegnem ayntujnales naitileneP  
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AKATSUP RATFAD  
 .3102 .yrawS ,itsirA  padahreT narilA aloP huragneP  idutS( iagnuS igolofroM nahabureP

 nignareB uatnaR nemgeS rapmaK iagnuS susaK – )gnanikgnaB atoK  .uaiR satisrevinU .
.urabnakeP  

4891 .snaH retlaW ,farG  . tropsnarT tnemideS fo sciluardyH  :aeslehC .  secruoseR retaW
.snoitacilbuP  

 .0102 ,idianuJ  namagareskaditeK nemideS natukgnA adaP narituB  lipiS kinkeT anahaW .
91 .laH .gnarameS .1.oN - 92  

neokijdraM ,  .8891 .RP madA nad P nemideS isatropsnarT .MGU STMK .atrakaygoY .  
 .9002 .B tsibreV nad I idayruS ,M kjiwdrooN nav ,HR ododiW ,S uyahaR  iD riA gnirotinoM

S narilA hareaD iagnu  ertneC yrtseroforgA dlroW :aisenodnI ,rogoB . -  aisA tsaehtuoS
.eciffO lanoigeR  

 
 
 


