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4.1  iseB iadnaP irtsudnI adaP isamotuA imeS iseB hapmeT talA nagnacnareP

 ayaJ oibmuR katareT aseD id  

 ini iseb hapmet tala nagnacnareP nakukalid  kutnu   nakdujuwem  raga

 )DU( aseD ahasU uata takaraysam apec nad hadum hibel  itrepes inat tala taubmem t

tala nad kergge ,sodod ,gnarap - .aynnial inat tala  D  nisem aynada nagne ta  tala ua

 DU akam ini iseb hapmet  ayniskudorp sesorp malad ayaib ignarugnem tapad

laD .ajrek aganet hapu nad utkaw natamehgnep malad nagnutnuek tapad aggnihes  ma

 sesorp adap launam aganet nakanuggnem iseb hapmet ahasugnep aynasaib ini lah

tala nataubmep -  tala aggnihes ,tubesret inat  et tala gnacnarem  .isamotoimes iseb hapm

nmulebeS  gnaro aud sata iridret gnay aisunam ajrek aganet 3 nakhutubmem DU ayn

as nad ajrekep  1 nakhutubmem aynah DU ini nagnacnarep malaD .rotarepo gnaro ut

ek aganet nat tala nakisarpognem kutnu ajr  rotarepO .tubesret isamotua imes iseb ap

ynutnet ini  uata gnakut gnaroes nakapurem a  mit  namalagnepreb hadus gnay ilha

.isamotoua iseb hapmet imes malad  

 et talA  hapm  kirtsil aganet nakanuggnem isareporeb ini isamotua imes iseb

 kutnu tubesret kirtsil rotom isgnuf anam gnay ,rotom nakareggnem kutnu

ap itnaggnep iagabes kokonep nakareggnep id aynulud gnay halini ulaP .ul  nakkareg

at ,aisunam helo launam araces  .nisem helo sitamoto araces nakkaregid gnarakes ip  

 ini iseb hapmet tala nataubmeP  nisem nad iseb macam aparebeb nakulremem

m kutnu  gnay ,tubesret ulap nakkareggne  iseb halada nakulrepid gnay iseb anam

em nakgnadeS .talp iseb nad ukis iseb ,udap id gnay nis g  kasap 1 rotom halada nakanu

 nakhutubmem aguj atik rotom nialeS .MPR 0051 ratup natapecek nagned yllup - yllup  ,

nitleb g  gnats ,kareggnep iagabes rok e sa   nad ratumem asib raga ulap tapmet iagabes

.kian nurut ulap taubmem  

4.2  rasaD iagabeS irtemoportnA nagnutihreP reP  iseB hapmeT talA nagnacna

uA imeS isamot  

P  imes iseb hapmet tala nagnacnarep rasad iagabes irtemoportna nagnutihre

isamoto   utiay ini naitilenep adap nakulrepid lepmas   irtemoportna atad  nauca iagabes
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oes utiay ,ini tala ajrek arac nakrasadreB .nagnacnarep r  naped id iridreb rotarepo gna

m  nakgnutihrepid ulrep akam ,hapmetid naka gnay iseb haubes gnagemem nad nise

 iridreb naadaek malad ukiS isisoP ,)TBT( kageT naadaek malad nadaB iggniT isisoP

 surul kaget ukis isisop malad irad rukuid gnay ukiS gnajnaP  ,)SBT(  nad )DTJ(

 nagnaT gnuju ek iapmas nagnaT nagnalegrep irad ruku id gnay nagnaT gnajnaP

 DU id lepmas gnaro 02 irad narukugnep lisah atad nupadA .)TTP(  ayaJ oibmuR

.tukireb iagabes halada  

TTP nad DTJ ,BST ,TBT irtemoportnA ataD 1.4 lebaT  

lepmaS oN  TBT  BST  DTJ  TTP  

1 551  89  54  3.41  

2 361  201  74  2.51  

3 061  001  64  51  

4 561  101  84  5.51  

5 171  501  05  5.61  

6 861  201  94  1.61  

7 861  101  84  3.61  

8 551  79  54  41  

9 751  89  64  8.41  

01  261  201  74  51  

11  761  301  84  7.51  

21  451  79  54  2.41  

31  851  99  84  8.41  

41  651  89  47 2.41  

51  351  79  54  41  

61  661  101  84  7.51  

71  451  89  54  1.41  

81  061  001  74  51  

91  961  301  94  6.51  

02  751  89  64  8.41  
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3.4     ataD nahalogneP  

 id ajrekep arap irtemoportna atad lepmas irad libmaid atad nahalogneP  DU

.ayaJ oibmuR   gnay irtemoportna ataD  nataubmep malad nakanugid  hapmeT talA

.TTP nad DTJ ,BST ,TBT ,utiay iseB  

 
.4 3 1.  nalamroneK ijU  

   atad nalamronek iju halnakukalid akam ,naklupmukid atad lepmas haleteS

 tapad hadus ini naitilenep malad nakanugid gnay atad hakapa iuhategnem kutnu

es ilikawem .atad nalamronek nagned aynnatiak malad ada gnay isalupop aum   adaP

 kudorp gnacnarem kutnu nakukalid atad nalamronek iju ,ini naitilenep  hapmet tala

b ise  .simonogre gnay  

 
.4 3 1.1.  )TBT( kageT nadaB iggniT  

 rukugnem nagned nakukalid narukugneP kaget iridreb D .  helorepid gnay ata

 nagned sesorpid  erawtfos  SSPS  isrev 0.71  swodniw rof   tapadid akam elbat ihc   nad

erauqs ihc  :tukireb iagabes  

 ataD 2.4 lebaT elbaT ihC  TBT  

ON  TBT  )mc(  elbaT ihC  

1 551  86.32  

2 361  86.32  

3 061  86.32  

4 561  86.32  

5 171  86.32  

6 861  86.32  

7 861  86.32  

8 551  86.32  

9 751  86.32  

01  261  86.32  

11  761  86.32  

21  451  86.32  

31  851  86.32  

41  651  86.32  
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2.4 natujnal ebaT  

ON  )mc( TBT  elbaT ihC  

51  351  86.32  

61  661  86.32  

71  451  86.32  

81  061  86.32  

91  961  86.32  

02  751  86.32  

 ialiN 3.4 lebaT cseD  scitsitatS evitpir TBT  

 N naeM  noitaiveD .dtS  muminiM  mumixaM  

TBT  02  09.061  38,5  00.351  00.171  

 

 ialiN 4.4 lebaT  seicneuqerF TBT  

 devresbO  N detcepxE  N laudiseR  

00.351  1 3.1  - 3.  

00.451  2 3.1  7.  

00.551  2 3.1  7.  

00.651  1 3.1  - 3.  

00.751  2 3.1  7.  

.851 00  1 3.1  - 3.  

00.061  2 3.1  7.  

00.261  1 3.1  - 3.  

00.361  1 3.1  - 3.  

00.561  1 3.1  - 3.  

00.661  1 3.1  - 3.  

00.761  1 3.1  - 3.  

00.861  2 3.1  7.  

00.961  1 3.1  - 3.  

00.171  1 3.1  - 3.  
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 ialiN 4.4 lebaT  seicneuqerF TBT  

 devresbO  N detcepxE  N laudiseR  

00.351  1 3.1  - 3.  

00.451  2 3.1  7.  

00.551  2 3.1  7.  

00.651  1 3.1  - 3.  

00.751  2 3.1  7.  

.851 00  1 3.1  - 3.  

00.061  2 3.1  7.  

00.261  1 3.1  - 3.  

00.361  1 3.1  - 3.  

00.561  1 3.1  - 3.  

00.661  1 3.1  - 3.  

00.761  1 3.1  - 3.  

00.861  2 3.1  7.  

00.961  1 3.1  - 3.  

00.171  1 3.1  - 3.  

latoT  02    

 

 ialiN 5.4 lebaT  scitsitatS tseT TBT  

 BTJT  

ihC - erauqS  005.2 a 

fD  41  

.giS .pmysA  000.1  

 

.4 3 2.1.  )BST( iridreB ukiS iggniT  

 nagned sesorpid helorepid gnay ataD  erawtfos  SSPS  isrev 0.71  swodniwrof  

 tapadid akam elbat ihc   nad erauqs ihc  :tukireb iagabes  
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6.4 lebaT   ataD elbaT ihC  BST  

oN  BST  )mc(  elbaT ihC  

1 89  7.41  

2 201  7.41  

3 001  7.41  

4 101  7.41  

5 501  7.41  

6 201  7.41  

7 101  7.41  

8 79  7.41  

9 89  7.41  

01  201  7.41  

11  301  7.41  

21  79  7.41  

31  99  7.41  

41  89  7.41  

51  79  7.41  

61  101  7.41  

71  89  7.41  

81  001  7.41  

91  301  7.41  

02  89  7.41  

 ialiN 7.4 lebaT itsitatS evitpircseD  sc BST  

 N naeM  noitaiveD .dtS  muminiM  mumixaM  

BBT  02  00.001  63.2  00.79  00.501  

 

N 8.4 lebaT  iali  seicneuqerF BST  

 devresbO  N detcepxE  N laudiseR  

00.79  3 5.2  5.  

00.89  5 5.2  5.2  

00.99  1 5.2  - 5.1  
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L lebaT 8.4 natujna  

 devresbO  N detcepxE  laudiseR  

00.001  2 5.2  - 5.  

00.101  3 5.2  5.  

00.201  3 5.2  5.  

00.301  2 5.2  - 5.  

00.501  1 5.2  - 5.1  

latoT  02    

 

 ialiN 9.4 lebaT  scitsitatS tseT BST  

 BBT  

ihC - erauqS  008.4 a 

fD  7 

.giS .pmysA  486.  

 

3.4 3.1.  )DTJ( napeD nagnaT nauakgnaJ  

 nakrasadreB  erawtfos tuptuo  SSPS  isrev 0.71  swodniw rof   tapadid akam  ihc

elbat   nad erauqs ihc   :tukireb iagabes  

 ataD 01.4 lebaT elbaT ihC  DTJ  

oN  DTJ  )mc(  elbaT ihC  

1 54  94.9  

2 74  94.9  

3 64  94.9  

4 84  94.9  

5 84  94.9  

6 94  94.9  

7 84  94.9  

8 54  94.9  

9 64  94.9  

01  74  94.9  

11  84  94.9  
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L lebaT 01.4 natujna  

oN  )mc( DTJ  elbaT ihC  

21  54  94.9  

31  84  94.9  

41  74  94.9  

51  54  94.9  

61  84  94.9  

71  54  94.9  

81  74  94.9  

91  94  94.9  

02  64  94.9  

 

 ialiN 11.4 lebaT  scitsitatS evitpircseD DTJ  

 N naeM  noitaiveD .dtS  muminiM  mumixaM  

BPT  02  58.64  83.1  00.54  .94 00  

 

 ialiN 21.4 lebaT  seicneuqerF DTJ  

 devresbO  N detcepxE  N laudiseR  

00.54  5 0.4  0.1  

00.64  3 0.4  - 0.1  

00.74  4 0.4  0.  

00.84  6 0.4  0.2  

00.94  2 0.4  - 0.2  

latoT  02    

 

 ialiN 31.4 lebaT scitsitatS tseT  DTJ  

 BPT  

ihC - erauqS  005.2 a 

fD  4 

.giS .pmysA  546,  
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.4 3 )TTP( nagnaT kapaleT gnajnaP 4.1.  

 nagned sesorpid helorepid gnay ataD  erawtfos  SSPS  isrev 0.71  swodniw rof  

 tapadid akam elbat ihc   nad erauqs ihc   :tukireb iagabes  

 ataD 41.4 lebaT elbaT ihC  TTP  

oN  TTP  )mc(  elbaT ihC  

1 3.41  30.12  

2 2.51  30.12  

3 51  .12 30  

4 5.51  30.12  

5 5.61  30.12  

6 1.61  30.12  

7 3.61  30.12  

8 41  30.12  

9 8.41  30.12  

01  51  30.12  

 11  7.51  30.12  

21  2.41  30.12  

31  8.41  30.12  

41  2.41  30.12  

51  41  30.12  

61  7.51  30.12  

71  1.41  30.12  

81  51  30.12  

91  6.51  30.12  

02  8.41  30.12  

 

1.4 lebaT  ialiN 5 scitsitatS evitpircseD  TTP  

 N naeM  noitaiveD .dtS  muminiM  mumixaM  

KMT  02  40.51  77.0  00.41  05.61  
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 ialiN 61.4 lebaT  seicneuqerF TTP  

 devresbO  N detcepxE  N laudiseR  

00.41  2 5.1  5.  

01.41  1 5.1  - 5.  

02.41  2 5.1  5.  

03.41  1 5.1  - 5.  

08.41  3 5.1  5.1  

00.51  3 5.1  5.1  

02.51  1 5.1  - 5.  

05.51  1 5.1  - 5.  

06.51  1 5.1  - 5.  

07.51  2 5.1  5.  

01.61  1 5.1  - 5.  

03.61  1 5.1  - 5.  

05.61  1 5.1  - 5.  

latoT  02    

 

 ialiN 71.4 lebaT scitsitatS tseT  TTP  

 KMT  

ihC - erauqS  007.4 a 

fD  21  

.giS .pmysA  769,  
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71.4 lebaT   ataD nalamroneK ijU isalutipakeR  

oN  lobmiS  N naeM  DS  FD  elbaT ihC  erauqS ihC  teK  

1 TBT  02  09.061  38,5  41  86.32  5.2  lamroN  

2 BST  02  00.001  38.2  7 7.41  8.4  lamroN  

3 DTJ  02  58.64  83.1  4 94.9  5.2  lamroN  

4 TTP  02  40.51  77.0  21  30.12  7.4  lamroN  

 

2.3.4  K ijU namagarese  

pa iuhategnem kutnu nakukalid gnay iju halada atad namagaresek ijU  haka

 halet nakanugid gnay atad  tubesret atad nahalognep aggnihes ,muleb uata magares

 adap nakukalid ini atad namagaresek ijU .ayntujnales pahat adap sesorpid tapad

atad narukugnep   gnacnarem kutnu nakanugid gnay irtemoportna draob trop ,  raga

.simonogre kepsa ihunemem  

4.3.2.1   )TBT( kageT nadaB iggniT  

d namagaresek iju kutnu nakanugid gnay atad nagnutihreP  halada TBT ata

:tukireb iagabes  

1. ataR - :atad nahurulesek atar  

  =  

 02
)751961061...061361481551(

 

02
6123  

9.061 =  

.2  :isaiveD radnatS  

  

102
)9.061751(.........)9.061551( 22

 

 
38.5 =  
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.3  :BKB nad AKB nagnutihreP  

a. AKB   =  

)38.5( 2 + 9.061 =  

33.171 =  

b. BKB   =  

 =  9.061 – 38.5( 2 ) 

42.941 =  

81 .4 lebaT  TBT   

ON  TBT  ATAR - ATAR  AKB  BKB  

1 551  9.061  33.171  42.941  

2 361  9.061  33.171  42.941  

3 061  9.061  33.171  42.941  

4 561  9.061  33.171  42.941  

5 171  9.061  33.171  42.941  

6 861  9.061  33.171  42.941  

7 861  9.061  33.171  42.941  

8 551  9.061  1 33.17  42.941  

9 751  9.061  33.171  42.941  

01  261  9.061  33.171  42.941  

11  761  9.061  33.171  42.941  

21  451  9.061  33.171  42.941  

31  851  9.061  33.171  42.941  

41  651  9.061  33.171  42.941  

51  351  9.061  33.171  42.941  

61  661  9.061  33.171  42.941  

71  451  9.061  33.171  42.941  

81  061  9.061  33.171  42.941  

91  961  9.061  33.171  42.941  

02  751  9.061  33.171  42.941  

 
TBT atad namagaresek irad BKB nad AKB naklipmanem tukireb rabmaG  
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1.4 rabmaG  TBT ataD namagareseK kifarG  

 

4.3.2.2 )BST( iridreB uhaB iggniT  

gid gnay atad nagnutihreP u kan  halada BST atad namagaresek iju kutnu na

:tukireb iagabes  

.1  ataR - :atad nahurulesek atar  

  =   

02
)89301001...00120189(

 

 
02

0002  

 001 =  

.2  :isaiveD radnatS  

  

 
102

)00189(.........)00189( 22

 

3.2 = 6 
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.3  :BKB nad AKB nagnutihreP  

a. AKB   =  

)63.2( 2 + 001 =  

27.401 =  

b. BKB   =  

 001 = – )63.2( 2  

82.59 =  

91.4 lebaT  BST  

ON  BST  ATAR - ATAR  AKB  BKB  

1 89  001  27.401  82.59  

2 201  001  27.401  82.59  

3 001  001  27.401  82.59  

4 101  001  27.401  82.59  

5 501  001  27.401  82.59  

6 201  001  27.401  82.59  

7 101  001  27.401  82.59  

8 79  001  27.401  82.59  

9 89  001  27.401  82.59  

01  201  001  27.401  82.59  

11  301  001  27.401  82.59  

21  79  001  27.401  82.59  

31  99  001  27.401  82.59  

41  89  001  27.401  82.59  

51  79  001  .401 27  82.59  

61  101  001  27.401  82.59  

71  89  001  27.401  82.59  

81  001  001  27.401  82.59  

91  301  001  27.401  82.59  

02  89  001  27.401  82.59  

 BST atad namagaresek irad BKB nad AKB naklipmanem tukireb rabmaG  
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BST ataD namagareseK kifarG 2.4 rabmaG  

 
.4 3 3.2.  uakgnaJ )DTJ( napeD nagnaT na  

 halada DTJ atad namagaresek iju kutnu nakanugid gnay atad nagnutihreP

:tukireb iagabes  

.1  ataR - :atad nahurulesek atar  

  =  

 02
)649474...647454(

 

02
739   

58.64  =  

 .2  :isaiveD radnatS  

  

 
102

)59.6464(.........)59.6454( 22

 

  

83.1 =  
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.3  :BKB nad AKB nagnutihreP  

a. AKB   =  

 )83.1( 2 + 58.64 =  

16.94 =  

b. BKB   =  

 )83.1( 2 + 58.64 =  

90.44 =  

02.4 lebaT  DTJ  

ON  DTJ  ATAR - ATAR  AKB  BKB  

1 54  59.64  16.94  90.44  

2 74  9.64 5 16.94  90.44  

3 64  59.64  16.94  90.44  

4 84  59.64  16.94  90.44  

5 84  59.64  16.94  90.44  

6 94  59.64  16.94  90.44  

7 84  59.64  16.94  90.44  

8 54  59.64  16.94  90.44  

9 64  59.64  16.94  90.44  

01  74  59.64  16.94  90.44  

11  84  59.64  16.94  90.44  

21  54  59.64  16.94  90.44  

31  84  59.64  16.94  90.44  

41  74  59.64  16.94  90.44  

51  54  59.64  16.94  90.44  

61  84  59.64  16.94  90.44  

71  54  59.64  16.94  90.44  

81  74  59.64  16.94  90.44  

91  94  59.64  16.94  90.44  

02  64  59.64  16.94  90.44  

amagaresek irad BKB nad AKB naklipmanem tukireb rabmaG DTJ atad n  



VI - 71  
 

 
DTJ ataD namagareseK kifarG 3.4 rabmaG  

 

.4 3 4.2.  )TTP( nagnaT kapaleT gnajnaP  

 halada TTP atad namagaresek iju kutnu nakanugid gnay atad nagnutihreP

:tukireb iagabes  

 

.1  ataR - :atad nahurulesek atar  

  =  

 02
)8.416.5151...512.513.41(

 

02
8.003   

40.51 =  

 .2  :isaiveD radnatS  

  

 
102

)40.518.41(.........)40.513.41( 22

 
77,0 =  
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.3  :BKB nad AKB nagnutihreP  

a. AKB   =  

)77,0( 2 + 40.51 =  

 = 85.61  

b. BKB   =  

  40.51 = – )77,0( 2  

 = 5.31  

12.4 lebaT  TTP  

ON  TTP  ATAR - ATAR  AKB  BKB  

1 3.41  50.41  85.61  5.31  

2 2.51  50.41  85.61  5.31  

3 51  50.41  85.61  5.31  

4 5.51  50.41  85.61  5.31  

5 5.61  50.41  85.61  5.31  

6 1.61  50.41  85.61  5.31  

7 3.61  50.41  85.61  5.31  

8 41  50.41  85.61  5.31  

9 8.41  50.41  85.61  5.31  

01  15 50.41  85.61  5.31  

11  7.51  50.41  85.61  5.31  

21  2.41  50.41  85.61  5.31  

31  8.41  50.41  85.61  5.31  

41  2.41  50.41  85.61  5.31  

51  41  50.41  85.61  5.31  

61  7.51  50.41  85.61  5.31  

71  1.41  50.41  85.61  5.31  

81  51  50.41  85.61  5.31  

91  6.51  50.41  85.61  5.31  

02  .41 8 50.41  85.61  5.31  

.TTP atad namagaresek irad BKB nad AKB naklipmanem tukireb rabmaG  
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4.4 rabmaG  TTP ataD namagareseK kifarG  

22.4 lebaT  ataD namagareseK ijU isalutipakeR  

oN  lobmiS  N   AKB  BKB  TEK  

1 TBT  02  9.061  38.5  33.171  42.941  magareS  

2 BST  02  001  63.2  27.401  82.59  magareS  

3 DTJ  02  58.64  83.1  16.94  90.44  magareS  

4 TTP  02  40.51  77.0  85.61  5.31  magareS  

4.3.3 ataD napukuceK ijU  

 gnacnarem kutnu nakanugid gnay irtemoportna ataD trop - draob  itlum f  ,isgnu

h ,ayntujnales atad nahalognep sesorp nakukalid mulebes  hibelret askirepid sura

 iju nakukalid uti kutnU .muleb uata pukuc hadus libmaid gnay atad hakapa uluhad

.atad napukucek   igal ulrep kadit akam ,N<’N alibapa pukuc nakatakid ataD

.atad nakhabmanem   ulrep akam ,N>’N tapadid atad napukucek iju alibapa numaN

lid u pukuc muleb ada gnay atad anerak atad nahabmanep nakuka  nakidajid kutn

.isalupop lepmas  

 

 

 

 

 



VI - 02  
 

4.3.3.1 )TBT( kageT nadaB iggniT  

 iagabes tahilid tapad TBT irtemoportna adap atad napukucek iju nagnutihreP

:tukireb  

 
2

22222

)751961061...061361551(
))751961...361551(()751961...361551(0250,0/2

 

2
2

)8123(
)8123()224815(0204

 
2

)8123(
425553010448630104

 
2

8123
6192104

 

 

2

8123
49.5454

 

 

214.1

 ’N   89,1=  

 

4.3.3.2 )BST( iridreB ukiS iggniT  

 iagabes tahilid tapad BST irtemoportna adap atad napukucek iju nagnutihreP

:tukireb  

 
2

22222

)89301001...001201891(
))89301...20189(()89301...20189(0250,0/2
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2
2

0002
)0002()601002(0204

 
2

0002
000004021200404

 
2

0002
021204

 
2

0002
37.1481

 
229.0  

’N   48,0 =  

 

4.3.3.3 )DTJ( napeD nagnaT nauakgnaJ  

 iagabes tahilid tapad DTJ irtemoportna adap atad napukucek iju nagnutihreP

:tukireb  

 
2

22222

)649474...747454(

))6494...7454(()6494...7454(0250,0/2

2
2

739
)739()53934(0204

 
2

739
96977800787804

 
2

739
13704

 
2

739
84.1801
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251,1  

’N   23,1 =  

 

4.3.3.4 )TTP( nagnaT kapaleT gnajnaP  

 iagabes tahilid tapad TTP irtemoportna adap atad napukucek iju nagnutihreP

:tukireb  

 
2

22222

)8.416.5151...512.513.41(

))8.416.51...2.513.41(()8.416.51...2.513.41(0250,0/2

 

 

2
2

8.003
)8.003()84.5354(0204

 
2

8.003
46.084096.9070904

 

 

2

8.003
69.82204

 

 

2

8.003
52.506

 

 

210.2  

’N  40.4 =  

  nad DTJ ,BST ,TBT irad atad napukucek iju isalutipaker lebat halada tukireB

TTP . 
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.4 lebaT 32  ataD napukuceK ijU isalutipakeR  

oN  
ataD  

irtemoportnA  
2

iX  2
iX  iX  N ’N  teK  

1 TBT  224815  42555301  8123  02  89.1  pukuC  

2 BST  601002  000004  0002  02  48.0  pukuC  

3 DTJ  53934  969778  739  02  23.1  pukuC  

4 TTP  84.5354  08409  8.003  02  40.4  pukuC  

 

4.3.4  nagnutihreP noitaiveD dradnatS  ialiN , mumixaM   nad  ialiN muminiM  

 nakanuggnem nagned atad nahalognep lisah iraD  0.71 isrev SSPS erawtfoS

 swodniW rof  ialin helorepid noitaiveddradnats  ialin , mumixam   ialin nad muminim  

:tukireb iagabes narukugnep lebairav paites kutnu  

 
.4 3 )TBT( kageT nadaB iggniT 1.4.  

 tukireB  lisah halada swodniW rof 0.71 isrev SSPS erawtfoS tuptuo  lebat ,

citsitats evitpircsed  :akubret nagnat rabel  

42.4 lebaT  scitsitatS evitpircseD  TBT  

 N naeM  noitaiveD .dtS  muminiM  mumixaM  

TBT  02  09.061  38.5  00.351  00.171  

 
.4 3 2.4.  )BST( iridreB ukiS iggniT  

B  lisah halada tukire swodniW rof 0.71 isrev SSPS erawtfoS tuptuo  lebat ,

citsitats evitpircsed :iridreb ukis iggnit  

52.4 lebaT  citsitatS evitpircseD  BST  

 N naeM  noitaiveD .dtS  muminiM  mumixaM  

BST  02  00.001  63.2  00.79  00.501  

 

.4 3  3.4. ( napeD nagnaT nauakgnaJ )DTJ  

 lisah halada tukireB swodniW rof 0.71 isrev SSPS erawtfoS tuptuo  lebat ,

citsitats evitpircsed :napeD nagnaT nauakgnaJ  
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62.4 lebaT  citsitatS evitpircseD  DTJ  

 N naeM  noitaiveD .dtS  muminiM  mumixaM  

DTJ  02  58.64  83.1  00.54  00.94  

  

.4 3 4.4.  apaleT gnajnaP )TTP( nagnaT k  

 lisah halada tukireB swodniW rof 0.71 isrev SSPS erawtfoS tuptuo  lebat ,

citsitats evitpircsed  :nagnat kapalet gnajnap  

 
2.4 lebaT 7 citsitatS evitpircseD  TTP  

 N naeM  noitaiveD .dtS  muminiM  mumixaM  

TTP  02  40.51  77.0  00.41  05.61  

 
alada tukireB  isalutipaker lebat h noitaived dradnats  ialin , muminim   ialin nad

mumixam   irad TTP nad DTJ ,BST ,TBT : 

 
82.4 lebaT   ataD isalutipakeR scitsitatS evitpircseD  

oN  lobmiS  N naeM  noitaiveD .dtS  muminiM  mumixaM  

1 TBT  02  09.061  38.5  00.351  00.171  

2 BST  02  00.001  2 63.  00.79  00.501  

3 DTJ  02  58.64  83.1  00.54  00.94  

4 TTP  02  40.51  77.0  00.41  05.61  

 

4.3.5  narukugneP kutnu 59P nad 09P ,05P ,01P ,5P litnesreP nagnutihreP

nakutnetiD gnay  

.litnesrep nagnutihrep halada ayntukireb nagnutihreP   nagnutihrep malaD

tad aumes litnesrep  nakanugid litnesrep nagnutihrep kutnU .pukuc nad lamron halet a

:tukireb iagabes naamasrep  

 
.4 3 kageT nadaB iggniT 1.5.  ( )TBT  

5P    =  – σ 546.1  

 = 09.061 – )38.5 x 546.1(  

 09.061 = – 95.9  

13.151 =  
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01P    =  – σ 82.1  

 = 09.061 – 8.5 x 82.1( )3  

 09.061 = – 64.7  

44.351 =  

05P    =  

 = 09.061  

09P    =  σ 82.1 +  

 = 09.061 )38.5 x 82.1( +  

64.7 + 09.061 =  

63.861 =  

59P    =  σ 546.1 +  

 = 09.061 )38.5 x 546.1( +  

95.9 + 09.061 =  

94.071 =  

.4 3 )BST( iridreB ukiS iggniT 2.5.  

5P    =  – σ 546.1  

 001 = - ) 63.2 x 546.1(  

 001 = – 88.3  

21.69 =  

01P    =  – σ 82.1  

  001 = - )63.2 x 82.1(   

 001 = – 20.3  

89.69 =  

05P    =  

001 =  

09P    =  σ 82.1 +  

)63.2 x 82.1( +001 =  

20.301 =  

59P    =   + σ 546.1  

)63.2 x 546.1( + 001 =  88.301 =  
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.4 3 )DTJ( napeD nagnaT nauakgnaJ 3.5.  

5P    =  – σ 546.1  

 58.64 = – )83.1 x 546.1(  

 85.44 =  

01P   =  – σ 82,1  

 58.64 = – )83.1 x 82.1(  

90.54 =  

05P    =  

58.64 =  

09P    =  .1 + σ 82  

)83.1 x 82.1( + 58.64 =  

16.84 =  

59P    =  σ 546.1 +  

)83.1 x 546.1( + 58.64 =  

 21.94 =  

.4 3 )TTP( nagnaT kapaleT gnajnaP 4.5.  

5P    = – σ 546.1  

  = 40.51 – )77.0 x 546.1(  

 87.31 =  

01P    =  – σ 82.1  

  = 51 )77.0 x 82.1( + 40.  

 60.41 =  

05P    =  

 = 40.51  

09P    =  σ 82.1 +  

  = 51 )77.0 x 82.1( + 40.  

 20.61 =  

59P    = σ 546.1 +  

  =  40.51 )77.0 x 546.1( +  

 3.61 =  
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 DTJ ,BST ,TBT irad litnesrep nagnutihrep isalutipaker lebat halada tukireB

TTP nad  

 lebaT 92.4  litnesreP nagnutihreP isalutipakeR  

oN  
 ataD

narukugneP  
X   5P  01P  05P  09P  59P  

1 TBT  9.061  38.5  13.151  44.351  9.061  63.861  94.071  

2 BST  001  63.2  21.69  89.69  001  20.301  88.301  

3 DTJ  58.64  83.1  85.44  90.54  58.64  84 16.  21.94  

4 TTP  40.51  77.0  87.31  60.41  40.51  20.61  3.61  

 

.4 3 6.  kudorP nagnacnareP  

 gnay kudorp nautnenep nakapurem ajrek metsis nagnacnareP  id naka  gnacnar

edi nagnabmegnep aynnaktujnalid nagned inkay - ek ihunemem kutnu ,edi  nahutub

a kudorp gnacnarem malad b hapmet tal ise  . edi helorepid haleteS -  nakukalid ,edi

 gnay nasutupek utaus naktapadid aggnihes fitanretla nahilimep nad naialinep

 hapmeT talA kudorp nagnacnarep malad nakanugid naka gnay naruku naklisahgnem

iseB  ,  naka gnay litnesrep atad paker ini tukireb  hapmeT talA kudorp adap nakanugid

iseB : 

03.4 lebaT  nakanugiD gnay litnesreP nagnutihreP isalutipakeR  

oN  narukugneP ataD  naanuggneP  P )mc( narukU  

1 TBT   iggniT natalrep  05P  09.061  

2 BST   hapmeneP nasadnaL iggniT
)ajreK ajeM( iseB  

5P  21.69  

3 DTJ  
naJ gnajnaP rotarepO nauakg  

 ajeM ek rotarepO karaJ(
)iseB hapmeT  

05P  58.64  

4 TTP  talA narutagneP namaggneG  05P  40.51  

 

4.4 nagnacnareP kutnU nakulrepiD gnay nahaB napakgnelreP  

bmep kutnu nakulrepid gnay napakgnelreP  tahilid tapad iseb hapmet tala natau

hawab id lebat adap  ini  :  
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13.4 lebaT  nahaB - iseb hapmet tala taubmep kutnu nahab  

ON                           talA  isakifisepS  

1         ukiS iseB  mm 0006 x 5 x 5 naruku ,°09 tuduS  

2        lukumeP iseB  
 ,mm0 02 =iggnit ,mm 051 =retemaiD

gk 02 =tareb  

3        jaB talP iseB a 
2 =labeT mm 0  

mm 002 x mm 006 =L x P naruku  

4        sA eroK gnatS  gk5 =tareb ,mm 001 = ludnab retemaiD  

5 rahaL / gniraeB  5183521 BN  

 
 
4.4.1 ukiS iseB  

 ikilimem gnay iseb nakapurem ukis iseB °09 tudus kutneb  .  ukis iseB

oh nad lacitrev iseb nagnepmel iaynupmem  amas utas umetreb gnilas gnay latnozir

haloeS .nial -  aggniheS .latnoziroh nad lacitrev utiay akum aud ikilimem halo

 malad nakisakilpaid kaynab ini iseb aynketkarp adaP .hokok nikames liforp taubmem

nab gnay iskurtsnok ,rutinruf ,nanugnab ,fitomoto ,irtsudni  aynisgnuf bus kay

 .tubub lekgneb nad sal lekgneb itrepes rotakirbaf nad rotkartnok helo nakanugid

abebreb isakilpa sinej alageS ukis iseb helo inagnatid pais n  

y magol itrareb iseb ,haifarah araceS na  ilakes kaynab atres tauk nad sarek g

 ukis gnadeS .aynanug y sirag aud naumetrep irad idajret gy tudus itrareb  kaget gna

 amas utas surul rpid aynmizal ini ukis iseb ,iskurtnok ainud malaD .nial  iskudo

amas gnay gnajnap nagned  6 ratikes utiay  ukis agitiges pirim aguj aynkutneB .m -

kis id putunem kadit ,ajas aynah ,u tas  .aynnial isis u  

 hapmet tala nataubmep malad nakanug id gnay ukis iseB  x 5 x 5 narukureb

mm 006  .iseb hapmet ulap nahanep kutnu akgnarek iagabes isgnufreb ini iseB .

001aggnih nabeb nahanem asib ini iseb aggniheS -2  gnay ukis iseb kutneB .gk 00

id lad naakanug ada ini tala nataubmep ma ini hawab id rabmag itrepes hal : 
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5.4 rabmaG  ukiS iseB  

 
.nakparahid gmay akgnar nartku nagned iauses gnotopid ukis iseB  

 
 lebaT 23.4  P : tukireb iagabes akgnar ukis iseb nagnoto  

oN  sineJ  narukU  halmuJ  

1 A 2 mC 00  4 

2 B 8 mC 0  4 

3 C mC 04  6 

  

4.4.2  lukumeP ajaB iseB  

 rasad rusnu iagabes iseb magol ,naudap magol halada lukumep ajab iseB

 ajab malad nobrak rusnu nagnudnaK .aynamatu naudap rusnu iagabes nobrak nagned

iauses tareb %1.2 aggnih %2.0 aratna rasikreb  edarg - ayn  . alad nobrak isgnuF  ajab m

m nagned saregnep rusnu iagabes halada  adap resegreb isakolsid hagecne  latsirk isik

( ecittal latsyrc  anerak matih ajab iagabes lanekid ini nobrak ajaB .iseb mota )

 nad tibas aynlasim nainatrep natalarep kutnu nakanugid kaynab ,matih anrawreb

lukgnac  (  : rebmuS aidepikiW  aisenodnI ). 

 gnay ulap itnaggnep tala iagabes isgnufreb ajab iseB  hilimem  hapmet ayad

ipmah gnay tilenep malad lukumep ajab iseB .amas r d narukureb ini nai  051 retemai

mm t , 02 iggni m 0 eb helorepid naitilenep nakukalid haleteS .m jab iseb tar  lukumep a

eb nagned ad ayad lairetam nataparek aggniheS .gK 02 tar  iagabes iuhatekid tap

: tukireb  
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 tukireB  : tubesret ajab iseb adap irad rabmag halada  

 

                    

                
(A)                     )B(          )C(  

                                            ulaP tipejnep akgnaR        iseB P  lukume              nasadnaL    

6.4 rabmaG  talA nenopmoK  

 
4.4.3 B  ajaB talP ise  

 malaD . rabel x gnajnap x labet naruku isnemid iaynupmem ajaB talP iseB

 iaynupmem nad lukup nasadnal iagabes nakanugid ajab talp iseB ini naitilenep

etam kelpirt naruku tradnats naruku k helo nakanugid gnires ini lair  iagabes rotkartno

taugnep   nakgnades eliforp lairetam nakudud iagabes uata liforp ajab rutkurts adap

 hisam nad gnipmats ,ikgnat nataubmep nahab kutnu aynnakanuggnem rotakirbap

.ini etalp lairetam naanugek igal kaynab   irad magareb tagnas ini lairetam isakifisepS
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CHPS 1313G SIJ ialum  G SIJ , s agitek 63A MTSA nad 004SS 1013  isakifisep

 tropmI nad GG ,SK lakol kudorp kiaB .narasapid nanimod gnilap gnay tubesret

m irad aidesret gnay nalabetek 2,1 ialu  002 nagned iapmas mm  .mm   nakgnadeS

 .mm 01 nalabetek nakanuggnem imak ini naitilenep malad  mm 006 gnajnap nagneD

.mm 002 rabel nad  

nufreb gnay iseb halada ajab talp iseB g  tala nasadnal uata sala iagabes is

 iseb igab naupmut tala uata rasad iagabes idaJ .iseb nahapamet nisem nataubmep

: ajab talp iseb rabmag halada tukireB  .hapmetid naka gnay  

 

 
 7.4 rabmaG   ajaB talP iseB  

4.4.4  gnatS K A ero s 

 gnatS sa erok   gnay iseb apmet tala nataubmep malad amatu kareggnep halada

bmem nad nurut kian kokonem asib raga ulap iseb nakkaregnem aynisgnuf  iseb kutne

gnay   ,naknigni atik s  gnat  erok sa  ad  ini naitilenep mal idret  sata ir  sA  

 ,)soroP(   ludnaB  retemaiD .gnats rahaL nad )gnatS( mm 002 ludnaB   nad  K 5 tareb .g   
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.4 rabmaG 8  gnatS sA erok  

 
4.4.5  gniraeB rahaL uata  

gniraeB   akinakem umli malaD .nalatnab itrareb aisenodnI asahaB malad

gniraeb  eb gnay nisem nemele haubes halada  fitaler kareg isatabmem kutnu isgnufr

 gnay hara adap karegreb ulales raga nisem nenopmok hibel uata aud aratna

 .naknigniid gniraeB  ( sorop agajnem tfahs )  ubmus padahret ratupreb ulales raga

nsorop  ay  aga reinil karegreb gnay nenopmok utaus agajnem aguj uata  adareb ulales r

 .aynrulaj adap  

 gnaroeS iagabeS  kinkeT  irtsudnI  gnay apa iuhategnem hadus atik aynutnet

d  nagned duskami gniraeB  ( nalatnaB  .) gniraeB   naknikgnumem gnay tala halada

aynasaib ,nisem uata tala irad naigab aud aratna fitaler nakaregrep aynidajret   nakareg

 tubesret naigab aud aratna nakeseg ,gniraeB aynada nagneD .raenil uata ralugna

m tagnas idajnem .gniraeb apnat nakgnidnabid mini  

 isgnuF gniraeB  )nalatnaB(   halada neisifeok ignarugnem   sa aratna nakeseg

.aynhamur nad   kadit aynhamur nad sa nakidajneM  nakesegreb kadit anerak sua

 .ratupreb gnay natalarep ecnanetniam hadumrepmeM ,.gniraeb iulalem ipat gnusgnal

 nakharumem naidumeK  nataubmep ayaib uk ajab irad taubid ulrep kadit  iggnit satila

m nad  ratupreb gnay tala nakidajne ytud yvaeh   utkaw ignarugnem nad .natawarep  

 ini isamotua imes iseb apmet tala adaP  gniraeb  ratumep nasadnal iagabes isgnufreb

 adsap irad rabmag halada tukireB .tubesret sa erok gnats gniraeB  

mm 002 = retemaiD  
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.4 rabmaG  9  gniraeB rahaL uata  

 

4.5 talA akgnaR nataubmeP  

lada akgnar nataubmep kutnu amatrep hakgnaL  kaynabes ukis iseb gnotomem ha

 ukis iseb gnotomem halets ,sa eroc gnatas gnait kutnu gnait iagabes gnatab 4

 ,tubesret iseb 4 ek nakgnubmaynem kutnu asaib talp iseb gnotomom ayn dujnales

akam nakgnubmas atik talp iseb gnaletes   gnats gnasap atik k  sa ero a id  asib raga sat

 atik akam rutaret hibel lukumem nad hokok hibel ini ulap raga nad ulap ratumem

d ulap nakududek taub id gnaleg itrepes taubmem nagne  makukal nad tubesret ulap

.ukis iseb adap nasalegnep  

tujnales akam gnait taubmem haleteS mep nakukal ayn taub na  a  nahapmet sal

seb nakanuggnem nagned id raga labet hibel gnay ajab i  hibel lukumem ulap taas

 uata sala iagabes ,hacep hadum kadit nad nahat  akam iggnit hibel ini udap iseb

akanuggnem id gnay iggninep iagabes uyak n ada gnay subuk kutnebreb taub   id

ab iseb hawab    .tubesret aj  

 tukireB  imes iseb hapmet tala akgnar nagnacnarep kutneb uata rabmag

.isamotua  
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nisem akgnarek 3.4 rabmaG  

 

4.6 gnitleB sineJ naD ylluP narukU nautneneP  

 arac nagned nakukalid ulap naratup natapecek   narutagneP  rutagnem   yllup

nenem nad  naruku nakut yllup  id surah gnay  tapec ulalret kadit naratup raga nakanug

 ,amal ulalret kadit nad id gnay nisem akiJ akam MPR 0051 satisapakreb nakanug  

D .003 idajnem refsnart id ulrep  nagnutihrep nagne yllup  :tukireb iagabes  

ylluP   3 rotom hcni   rotom MPR nad  ,akam 0021 halada libats naadaek malad

 retemaid raseb nakulrepid 003 MPR naktapadnem kutnu yllup   21 rasebes hcni  

iagabes epes irac id halet gnay anam tr  nagnutihrep i yllup  :ini hawab id  

 .MPR ylluP   .MPR =1D x 1 ylluP  2D x 2  

 

 

 

mc 002  

mc 04  

mc 08  
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 ylluP  ada nakanug id gnay hal  yllup   nahilimep B epit yllup   nakrasad id ini

u nad nisem nanaketaynraseb  adap pils iradnihgnem kutn yllup  aganet aggnihes ,

.lamiskam araces nakanug id tapad nisem  

 
7.4   isamotuA imeS iseB hapmeT talA nagnacnareP lisaH  

 motua imes iseb hapmet tala nataubmeP  ayas ,ini isa  gnacnar  kutneb malad

 malad nakhadumem raga rabmag  itrepes nahapmet tala nataubmep d  ini hawab i

narep rabmag halada .isamotua imes iseb hapmet tala nagnac  

  

 
11.4 rabmaG   iseb hapmet tala nagnacnareP  

  
G  sata id rabma  tahil atik asib rep kutneb  imes iseb hapmet tala nagnacna

 hapamenem kutnu ajrekep nakhadumem tapad ini tala nagned anam gnay ,isamotua

 iapacnem tapad nup naajrekep lisah ,amal kadit gnay utkaw nakamem aggnihes ,iseb

et ,uti nialeS .tapec nagned iseb nahapmet gnarab naajregnep tegrat  aisunam agan

 .ajrek aganet tamehgnem tapad idaJ .aynasaib  itrepes kaynabes nakulrepid kadit aguj

bes nakulremem tubesret iseb nahapmenep  malad aynmulebes aneraK  agit kayna

D .ajrek aganet gnaro  .hadum hibel idajnem naka naajrekep ,ini tala nagne lah nialeS  
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lisah nakrasadreb taubid aguj ini nagnacnarep ,sata id   .irtemportna atad nahalognep

 gnaY k ajem iggnit naklisahid anam S .mc 21 ,69 ratikes halada ajre  karaj nakgnade

 kadit iseb hapmet tala iggnit ini lah malaD .mc 52.64 halada nisem ek rotarepo

nagnubuhreb   aynah rotarepo uata aisunam iggnit naknialem ,aisunam iggnit nagned

.iseb hapmet ajrek ajem nagned nakiausesid  

 
8.4  isamotuA imeS iseB hapmeT talA ajreK araC  

  nataubmep kutnu nahapmet tala nakapurem isamotua imes iseb hapmet talA

tala - ap itrepes inat tala at tala aparebeb nad kergge ,sodod ,gnar  ini tala ,ayn nial in

id tagnas  tagnas ini tala akerem turunem anerak tapmetes takaraysam helo iujutes

 akerem aganet tameh hibel nialeS .aganet tameh hibel akerem naajrekep utnabmem

 iskudorpmem asib ini tala parahreb erem anerak ,kaynab hibel  gniasreb nigni ak

 gnay nagned hapmet raga nial id hibel akerem ased id iseb na atok helo lanek -  atok

.nial  

 C  isamotua imes nisem ajrek ara  ini hapmet tala adap  nakanuggnem hisam

apmas ukab nahab gnagemem kutnu rotarepo iagabes aisunam  tala naklisahgnem i

y aynmulebes launam tala itepes ajrekeb ini hapmet tala .idaj na  sata ek karegreb g

 nakkareggnem kutnu nisem aganet nakanuggnem hadus ini tala id ipat ,hawab ek nad

a ulap  adap ,ukab nahab lukumem asib rag y ulap ini nisem K 51 ayntareb gna  g

ek nad sata ek karegreb   aisunam aganet iagabes rotarepo nad ,lukumem kutnu hawab

od uata gnarap idajnem ukab nahab kutneb rutagnem nad gnagemem naka  kutnu ,sod

id ini nisem adap ulap nakkareggnem  nakanug yllup   natapecek rutagnep iagabes

  .lukumem  

.4 lebaT ulaP isisoP 21  
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  raga inat tala adap lisah naiapacneP         tagnas rotarepo narep akam sugab hibel                         

ulrepid s anerak ini iseb hapmet tala malad nak etek gnutnagret idaj gnarab aume  naitil

K .rotarepo ra e agabes ajrekeb aynah ini tala an gnep i ulap itnag  h nad  ek karegreb ayna

ek nad sata  .hawab  

pmet talA rtsil ayad ikilimem ini iseb ha im ki W 0022( A 01 lamin  anamiD .)tta

: halada hapmet tala nataubmep ayaib  

lebaT  33.4  iseB hapmeT talA nataubmeP ayaiB naarikreP  
 

amaN  agraH  tinU  halmuJ  nareteK nag  
 

 ylluP 21 ” 000.081 pR  1 000.081 pR  B epyT  

 ylluP 3”  pR .59 000  1 000.59 pR  B epyT  

gnitllaB  000.001 pR  1 000.001 pR  B epyT  

 gnats gniraeB
saeroc  000.54 pR  2 000.09 pR  B epyT  

gnatS  sa eroc  7 pR 000.05  1 7 pR 000.05  B epyT  

lukumep iseB  4 pR 000.00  1 4 pR 0 000.0  B epyT  

ukis iseB  000.501 pR  4 000.024 pR    ”09 tuduS  

 rotoM PH 1  000.0571 pR  1 000.057.1 pR  1 epyT  

talp iseB  000.57 pR  1 000.57 pR  mm 02 labeT  

P nasalegnee  000.000.1 pR  - 000.000.1 pR  - 

P natacegne  000.002 pR  - 000.002 pR  - 

tuaB - tuab  000.05 pR  - 000.05 pR  - 

komoG  000.04 pR  - 000.04 pR  - 

latoT    5 .pR . 000.051   
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4.9       naratuP natapeceK rutagneP rotoM  
 

 nataubmep kutnu nahapmet tala nakapurem isamotua imes iseb hapmet talA

tala - at tala aparebeb nad kergge ,sodod ,gnarap itrepes inat tala ial in  ini tala ,ayn n

id tagnas  tagnas ini tala akerem turunem anerak tapmetes takaraysam helo iujutes

 akerem naajrekep utnabmem  anerak  aganet tameh hibel nialeS .aganet tameh hibel

aynab hibel iskudorpmem asib ini tala parahreb akerem  gniasreb nigni anerak ,k

ned  nag hapmet raga nial tapmet id hibel akerem ased id iseb na atok helo lanek -  atok

.nial  

kococ ini talA   ,natapecek rutagnem kutnu nakanugid naf tsuahxe  , naf gniliec  ,

rewolb ( kirtsil rob ,kudud adnireg ,nagnat adnireg ,omanid ,kirtsil rotom , llird  ,)

nelb ,rexim red  sanap lortnognem ,rajip upmal naayahacnep rutagnem , ,retaeh   nad

 ayad tupni lortnok tnempiuqe  .nial  

 taafnaM nial aratna ini tala naanuggnep : 

- nakanugid gnay kirtsil rewoP .kirtsil naiakamep tamehgneM   level nagned iauses

.narutagnep  

- ap nakanugid tapaD  nakanuggnem gnay kirtsil adnireg uata rotom ad  uata rotisapak

.rotisapak apnat  
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