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naitileneP idutS hayaliW 1.4  

   pukgnil malad netapubak utas halas haubes halada osowodnoB netapubaK

 natubes nagned lanekiD .awaJ ualuP rumit halebes id katelret gnay rumiT awaJ isniporP

 halada aynatokubI .aduk lapat haread  ikilimem osowodnoB netapubaK .osowodnoB

 aratna tanidrook adap adareb sifargoeg araces gnay 2mk 01,065.1 hayaliw saul

84°311  ″01′ - 84°311  ″01′05°7 nad TB ″62′ - 65°7  osowodnoB netapubaK .SL ″14′

y aradu uhus ikilimem  04,51 rasikreb kujes pukuc gna o  C –  01,52 o  id adareb anerak ,C

 nad nejI gnunuG ,gnuaR gnunuG aynkacnup nagned aratU gnedneK nagnunugep aratna

 gnunuG kacnup nagned gnayH nagnunugnep ikak atres rumit halebes id ayniagabes

lebes id nakgnadeS .tarab halebes id paliK gnunuG nad gnicnirK gnunuG ,orupogrA  ha

 kateL .asudneB gnunuG nad resiB gnunuG ,hereS salA gnunuG tapadret aratu

 .sigetarts gnay haread adap adareb kadit osowodnoB netapubaK  1.4 rabmaG

.rumiT awaJ hayaliw id osowodnoB atok isisop nakkujnunem  

  

 

 

 

 

 

 

       naitileneP isakoL  

 

 

 

 

 

 

 

 .1.4 rabmaG rumiT awaJ ,osowodnoB atoK isakoL  

 



  sinej 5 tapadret osowodnoB netapubaK id sigoloeg nauajnit nakrasadreB

 ,%8,26 adum retrawk ipa gnunug lisah ,%6,12 retrawk ipa gnunug lisah utiay ,nautab

des seisaj mesaim nad %5,8 muivulla ,%6,5 tisnel nautab  sinej kutnU .%5,1 nemi

 nad ubedreb gnupmel ,gnupmel itupilem gnay gnades rutsketreb %9,69 aynhanat

 risap nad risap itupilem gnay rasak rutsketreb %1,3 nad ;risapreb tail gnupmel

amep alop nad hanat sinej ,ifargopot ,igoloeg nauajnit nakrasadreB .gnupmelreb  nataafn

 nawar nasawak iagabes kitsiretkarak ikilimem osowodnoB netapubaK hayaliw ,nahal

rosgnol nad rijnab aynsusuhk ,mala anacneb aynidajret padahret . 

  itupilem gnay rumiT awaJ ,osowodnoB hayaliw id katelret uraB naepmaS SAD

 hayaliw raseb naigabes osowodnoB netapubaK  )2.4 rabmaG(  ,sifargoeg araceS .

 osowodnoB netapubaK satab iaynupmem - : tukireb iagabes hayaliw satab  

 ,odnobutiS netapubaK : aratu halebeS  

 ,ignawuynaB nad odnobutiS netapubaK : rumit halebeS  

 ,rebmeJ netapubaK : natales halebeS  

 rab halebeS .oggniloborP netapubaK nad odnobutiS netapubaK : ta  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

uraB naepmaS SAD hayaliW 2.4 rabmaG  

  

 



igolordiH asilanA 2.4  

 gnitnep kepsa utas halas nakapurem igolordih asilanA   nakutnenem malad

 tapad najuh nasapmil ,babeS .hayaliw utaus adap idajret gnay isore aynraseb

 tujnalreb suret aynsatisnetni alib nad hanat naakumrep adap nasikignep nakbabeynem

lem rilagnem gnay najuh ria narila malad turalret tuki naka hanat halmujes akam  iula

 itupilem tubesret igolordih asilanA .naakumrep  nad najuh haruc isnetsisnok iju

.najuh haruc atad nakiabrep  

 

najuH haruC isnetsisnoK ijU 1.2.4  

  isnetsisnok ijU  najuh nuisats id tatacret gnay najuh haruc atad kutnu nakukalid

m gnay nakutnetid halet gnay  ataD .uraB naepmaS SAD hayaliw id huragnep ikilime

 51 adA .0102 nagned iapmas 1002 nuhat irad najuh haruc atad halada nakanugid gnay

nuisatS .najuh haruc atad asilana malad nakanugid gnay nuisats -  tubesret nuisats

ynisakol nakgnades 1.4 lebat adap ripmalret .4 rabmag adap tahilid tapad a 3. 

 

isavelE
)m( TB SL

1 racnA 00,053 27187,311 07559,7- siteJ
2  gnabalK 00,072 53918,311 09668,7- gnabalK
3 lartneS 00,062 84157,311 65129,7- naedaB
4 irasonoW 00,072 18667,311 85279,7- irasonoW
5 tiapgnaniP 00,564 24739,311 86159,7- nagnolaceP
6 irasogolT 00,035 14639,311 61699,7- keluS
7 nagujurG 00,642 20928,311 60659,7- roL nakujurG
8 naseaM 00,053 54877,311 53120,8- naseaM
9 otrekokuS 00,545 51898,311 69889,7- tW gninuksaM
01 gnocnulB maD 00,001 14649,311 55618,7- kadnaP
11 oreJ 00,032 84819,311 37178,7- nepaT ilaK
21 la  'aT 00,012 15059,311 28158,7- laaT
31 kemeseK 00,063 16278,311 84269,7- kemeseK
41 gnidaG rebmuS 00,065 83789,311 28869,7- gnidaGrebmuS
51 II.irasonoW 00,032 24398,311 85288,7- II.irasonoW

oN nuisatS amaN
tanidrooK isisoP

aseD

uraB naepmaS SAD najuH nuisatS 1.4 lebaT

 
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 3 uraB naepmaS SAD najuH nuisatS isakoL ateP  

  

  iraD  isakol atep  sata id najuh nuisats  tapad id  najuh nuisats narabesrep tahil

 adaP .uraB naepmaS SAD id ada gnay  SAD hayaliw halada eynaro anrawreb gnay laera

 malad nuisats 3 ada ,ini ilak najuh nuisats nagnutihrep malad numaN .amaL naepmaS

 hayaliw padahret nakifingis huragnep ikilimem gnay amaL naepmaS SAD hayaliw

halada tubesret najuh nuisats amaN .uraB naepmaS SAD   ,gnocnulB maD nuisatS

.gnidaG rebmuS nuisatS nad ,laaT nuisatS  

 mulebeS   ,isnetsisnok iju gnutihgnem nakulrepid   atad  nanuhat najuh haruc latot

id naka gnay nuisats pait isnetsisnok iju  .  hotnoC  lebat nanuhat najuh haruc   tahilid tapad

 2.4 lebat adap kutnu  ats .racnA najuh nuis   tapad nial gnay najuh nuisats 41 atad kutnU

 .1 naripmal adap tahilid  



 

 

1002 2002 3002 4002 5002 6002 7002 8002 9002 0102
iraunaJ 97 682 442 892 481 696 42 42 082 227

iraurbeF 874 587 504 342 524 042 612 245 292 523
teraM 291 371 732 772 061 881 0 5 112 811

lirpA 29 202 0 33 46 602 092 06 14 402
ieM 451 31 0 41 0 0 0 0 0 0
inuJ 67 0 0 0 71 0 0 9 06 48

iluJ 3 0 0 0 0 0 0 0 0 86
sutsugA 0 0 0 0 0 0 0 0 0 26

rebmetpeS 31 0 0 0 0 0 0 0 0 201
rebotkO 39 1 0 0 16 0 0 35 19 08

rebmevoN 831 24 59 211 81 94 0 701 451 071
rebmeseD 022 39 771 914 854 142 271 452 61 181

nanuhat najuH 8351 5951 8511 6931 7831 0261 207 4501 5411 6112
nanalub najuH 761,821 719,231 5,69 333,611 385,511 531 5,85 3338,78 7614,59 333,671

naluB nuhaT
racnA nuisatS nanuhaT najuH haruC latoT ataD 2.4 lebaT

 
 

 : nagnareteK  

.1   malad nanalub najuh haruc latot halada nanuhat najuH 1 nuhat  

.2  atar halada nanalub najuH - tar  najuh a 1 malad  nalub  

 

 



 nakukalid tapad najuh nuisats isnetsisnok iju akam ,sata id lebat nakrasadreB  .

 hotnoC  najuh nuisats isnetsisnok iju nagnutihrep 3.4 lebat adap tahilid tapad   adap

snok iju kifarg nakgnades ,racnA nuisats  .4.4 rabmag malad nakkujnutid aynisnetsi

2 naripmal adap tahilid tapad nial gnay najuh nuisats isnetsisnok iju nagnutihrep kutnU  .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ijU nuisatS fitalumoK  2ataR
 maD  nuisatS

gnocnulB gnidnabmeP
1002 8351 8341 1161 9901 7821 376 4852 8961 3551 8452 5012 846 8321 8572 7832 8351 46,7861
2002 5951 2331 2451 046 5431 656 6091 0281 5541 0671 3881 0811 2921 3581 1351 3313 05,2441
3002 8511 2341 7831 6321 764 517 3021 536 4331 4132 7921 698 8321 1791 9441 1924 92,5521
4002 6931 0251 6461 8321 7651 8601 1871 536 5541 1681 6961 0811 2921 0702 1351 7865 41,7641
5002 7831 6551 0051 5711 0731 5801 7051 2321 6551 1581 4391 8501 5311 2081 4171 4707 05,2641
6002 0261 9841 9151 9611 9081 8841 5302 5461 4341 9881 5971 4431 5551 3402 1431 4968 70,1161
7002 207 6621 7151 0521 4511 3511 0571 0391 9031 6531 4791 4211 6541 9391 1841 6939 46,5741
8002 4501 1381 7661 2412 2061 9632 0912 3791 2181 9961 5451 6162 8402 3952 1302 05401 34,8002
9002 5411 5421 2061 4931 498 1131 3931 3051 1031 5641 5151 9951 5231 9161 4921 59511 00,0931
0102 6112 7891 0602 6872 9981 9072 1792 4623 2571 9542 8062 1492 1522 3292 5932 11731 63,0052

racnA nuisatS isnetsisnoK ijU 3.4 lebaT

nuhaT
gnidnabmeP nuisatS

racnA gnabaleK lartneS irasonoW laaT tiaP gnaniP gnidaG rebmuS II irasonoW racnA

racnA nuisatS isnetsisnoK ijU kifarG 4.4 rabmaG

irasogolT nagujurG naseaM otrekokuS oreJ gemeseK

x8501.1 = y - 805.723
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0 0002 0004 0006 0008 00001 00021 00041 00061 00081

 nuisatS  fitalu
mo

K
racnA

gnidnabmeP nuisatS fitalumoK

 KIFARG RACNA NUISATS ISNETSISNOK IJU

 

 

 

 



 

 

 

 

 

 

 

 

 



: lebat nagnareteK  

       ]1[ moloK   .nuhaT =  

        ]2[ moloK   .ijuid naka gnay nuisats najuh haruC =  

 najuh haruC =     ]61[ ]51[ ]41[ ]31[ ]21[ ]11[ ]01[ ]9[ ]8[ ]7[ ]6[ ]5[ ]4[ ]3[ moloK

.gnidnabmep nuisats nanuhat  

      ]71[ moloK  uh haruc fitalumuK = .ijuid naka gnay nuisats nanuhat naj  

     ]81[ moloK   ataR = - dit( gnidnabmep nuisats najuh haruc atar  nuisats kusamret ka

)ijuid gnay  

]91[ moloK  fitalumuK =  gnidnabmep nuisats najuh haruc  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



najuH haruC ataD nakiabreP 2.2.4  

  isnetsisnok iju lisah iraD  irad gnecnelem gnay kitit aparebeb tahilret enildnert . 

 haruc atad isalumuka akgna nakkusamem nagned nakukalid najuh haruc atad iskeroK

 raenil naamasrep malad ek gnidnabmep nuisats najuh enildnert   isnetsisnok iju adap

s aynmulebes  halada tukireB .y lebairav ialin helorepid naka aggnihes ,x lebairav iagabe

.racnA nuisats adap najuh haruc atad nakiabrep nagnutihrep hotnoc  

 x 8501,1 = y - 805,723  

M  lasi    x  46,786.1 =  

 y ,akam    )46,786.1( . 8501,1 = – 805,723  

                  = 91,668.1  – 805,723  

  96,835.1 =  

  aratnemes ,4.4 lebat adap tahilid tapad nagnutihrep lisah hotnoc nasakgniR

.5.4 rabmag adap tahilid tapad iskerok lisah kifarg   nuisats iskerok nagnutihrep kutnU

.3 naripmal adap tahilid tapad nial gnay najuh  

fitalumoK fitalumoK  nuisatS fitalumoK fitalumoK  nuisatS
nuisatS nuisatS nuisatS nuisatS

gnidnabmeP racnA gnidnabmeP racnA
]1[ ]2[ ]3[ ]4[ ]5[ ]6[ ]7[
1002 46,7861 8351 8351 46,7861 96,8351 96,8351
2002 41,0313 3313 5951 41,0313 08,3313 21,5951
3002 34,5834 1924 8511 34,5834 09,1254 87,6292
4002 75,2585 7865 6931 75,2585 72,4416 84,7123
5002 70,5137 4707 7831 70,5137 05,1677 10,4454
6002 41,6298 4968 0261 41,6298 20,3459 10,9994
7002 97,10401 6939 207 97,10401 97,47111 87,5716
8002 12,01421 05401 4501 12,01421 17,59331 39,9127
9002 12,00831 59511 5411 12,00831 77,23941 48,2177
0102 75,00361 11731 6112 75,00361 66,79671 28,4899

racnA nuisatS ataD nakiabreP 4.4 lebaT

nuhaT

amaL ataD nakiabreP ataD

racnA racnA

 
 



racnA nuisatS iskeroK kifarG 5.4 rabmaG

 x501,1 = y - 5,723

0
0002
0004
0006
0008
00001
00021
00041
00061
00081
00002

0 0005 00001 00051 00002

 nuisatS  fitalu
mo

K
racn

A

gnidnabmeP nuisatS fitalumoK

 NUISATS ISKEROK LISAH KIFARG RACNA

 
 

 nagnareteK  molok : lebat  

]1[  .nuhaT =  

]5[ ]2[  .gnidnabmep nuisats najuh haruc fitalumuK =  

]3[  .ijuid gnay nuisats najuh haruc fitalumuK =  

]4[  .iju nuisats nanuhat najuh haruc ataD =  

]6[  y iju nuisats najuh haruc fitalumuK = .ikiabrepid halet gna  

]7[   .ikiabrepid haletes iju nuisats nanuhat najuh haruc ataD =  

 

 

 

 

 

 

 

 

 

 

 

 

 



 3.4   ialiN nakutneneM paiT  ELSU sumuR adaP nenopmoK  

 1.3.4 sativisorE skednI gnutihgneM   )R(  

  nautas halmuj iagabes nakisinifedid )R( najuh sativisore skednI  isore skedni

agabes naamasrep nagned nakutnetid R ialiN .nuhates malad najuh : tukireb i  

R         = bP . 911,6 112,1  N . - 474,0  P( .  xam ) 625,0               4( - )2  

: anamiD  

R najuh isore skednI  =  nanuhat  /JK( nuhat  )  

bP   najuh haruC  = atar -  atar nanuhat   )mc(  

 N   najuh irah halmuJ  = atar - nuhat rep atar  )irah(  

P xam    )mc( natukgnasreb gnay nalub malad )maj 42( nairah mumiskam najuH  =  

  

 lisah najuh haruc atad nakanugid ,sativisore skedni gnutihgnem kutnU

 .nakiabrep d kutnU  atad ,najuh irah halmuj ata nairah najuh   mumiskam  tahilid tapad

 naripmal adap  .4  

.racnA nuisats kutnu sativisore ialin nagnutihrep hotnoc halada tukireB  

.1  atar najuh haruc gnutihgneM - .nuhat utas malad atar  

  bP  mm 96,835.1 =  

       mc 968,351 =  

.2  .najuh irah halmuj gnutihgneM  

 N irah 29 =  

.3  nutihgneM .nairah mumiskam najuh g  

 P xam  mm 05,53 =  

  mc 55,3 =  

.4  .sativisore skedni gnutihgneM  

 IE  96,351 . 911,6 = 112,1  . 29 - 474,0  55,3 . 625,0  

  61,226 =  nuhat/JK  

 

.5.4 lebat adap tahilid tapad hotnoc irad pakgnel hibel nagnutihreP  



halmuJ sativisorE  sativisorE
mm mc najuh irah mm mc )nuhat/JK( atar-atar

]1[ ]2[ ]3[ ]4[ ]5[ ]6[ ]7[ ]8[
1002 96,8351 78,351 29 05,53 55,3 61,226
2002 21,5951 15,951 27 71,62 26,2 67,126
3002 87,6292 86,292 36 00,84 08,4 57,0091
4002 84,7123 57,123 58 29,52 95,2 64,7331
5002 10,4454 04,454 48 24,52 45,2 02,2202
6002 10,9994 09,994 47 57,62 86,2 02,6742
7002 87,5716 85,716 64 85,71 67,1 45,3123
8002 39,9127 99,127 86 80,52 15,2 49,8883
9002 48,2177 82,177 56 38,13 81,3 75,8784
0102 28,4899 84,899 401 57,64 86,4 00,3356

racnA nuisatS sativisorE skednI 5.4 lebaT

64,9472

nuhaT najuH haruC skaM najuH

 
 

areteK : lebat nagn  

]1[  nuhaT =  

]2[  retemilim malad nanuhat najuh haruc latoT =  

]3[  retemitnec malad nanuhat najuh haruc latoT =  

]4[  nuhat utas malad najuh irah halmuJ =  

]5[  retemilim malad nuhat utas malad mumiskam najuH =  

]6[   nuhat utas malad mumiskam najuH = retemilim malad  

]7[  sativisore skednI =  

]8[  atar sativisorE = - atar  

 

  tahilid tapad ,aynnial gnay najuh nuisats adap sativisore nagnutihrep kutnU

 adap 02.4 iapmas 6.4 lebat . 

 

 

 

 

 

 



 halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 96,8351 78,351 29 05,53 55,3 61,226
2002 21,5951 15,951 27 71,62 26,2 67,126
3002 87,6292 86,292 36 00,84 08,4 57,0091
4002 84,7123 57,123 58 29,52 95,2 64,7331
5002 10,4454 04,454 48 24,52 45,2 02,2202
6002 10,9994 09,994 47 57,62 86,2 02,6742
7002 87,5716 85,716 64 85,71 67,1 45,3123
8002 39,9127 99,127 86 80,52 15,2 49,8883
9002 48,2177 82,177 56 38,13 81,3 75,8784
0102 28,4899 84,899 401 57,64 86,4 00,3356

racnA nuisatS sativisorE skednI 6.4 lebaT

64,9472

nuhaT najuH haruC skaM najuH

 
 

 

 halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,8341 08,341 97 33,03 30,3 12,765
2002 69,1331 02,331 76 00,82 08,2 09,535
3002 53,4652 44,652 66 29,03 90,3 89,6521
4002 91,1662 21,662 35 52,24 32,4 02,9171
5002 24,6883 46,883 06 24,64 46,4 43,4962
6002 12,8314 28,314 96 80,92 19,2 66,7212
7002 57,4915 74,915 35 38,72 87,2 78,2013
8002 03,8195 38,195 27 85,24 62,4 12,0393
9002 22,5546 25,546 05 71,52 25,2 55,5393
0102 87,5028 85,028 101 33,94 39,4 80,3735

gnabaleK nuisatS sativisorE skednI 7.4 lebaT

03,4252

nuhaT najuH haruC skaM najuH

 
 

 

 halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,9061 09,061 101 29,43 94,3 88,226
2002 30,2451 02,451 67 80,43 14,3 64,866
3002 59,9292 99,292 59 29,62 96,2 75,5511
4002 62,7803 37,803 49 24,23 42,3 44,4631
5002 66,0844 70,844 711 76,53 75,3 06,0302
6002 76,2184 72,184 49 38,92 89,2 50,6322
7002 29,1995 91,995 301 33,23 32,3 67,2192
8002 83,7096 47,096 101 38,04 80,4 25,8493
9002 31,9347 19,347 98 52,54 35,4 40,1484
0102 25,7759 57,759 771 76,93 79,3 30,8244

lartneS nuisatS sativisorE skednI 8.4 lebaT

48,0242

nuhaT najuH haruC skaM najuH

 



halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,9901 09,901 121 05,12 51,2 22,972
2002 49,936 99,36 81 85,51 65,1 71,203
3002 83,8261 48,261 47 52,52 35,2 85,716
4002 02,6621 26,621 19 38,02 80,2 61,373
5002 13,4522 34,522 09 52,62 36,2 97,158
6002 03,2691 32,691 08 00,32 03,2 72,017
7002 18,2682 82,682 18 80,53 15,3 20,3931
8002 51,0872 10,872 601 38,84 88,4 73,8041
9002 80,4443 14,443 79 52,82 38,2 25,7241
0102 30,9183 09,183 951 85,74 67,4 58,3861

irasonoW nuisatS sativisorE skednI 9.4 lebaT

96,409

nuhaT najuH haruC skaM najuH

 
 

 

halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,7821 07,821 27 52,33 33,3 38,345
2002 99,4431 05,431 75 80,23 12,3 98,826
3002 85,8842 68,842 13 38,11 81,1 74,6401
4002 89,4862 05,862 58 71,22 22,2 15,989
5002 66,6383 76,383 56 85,65 66,5 72,4382
6002 43,6514 36,514 07 80,33 13,3 14,3722
7002 99,5615 06,615 36 57,62 86,2 69,0872
8002 27,0464 70,464 86 00,44 04,4 92,0603
9002 96,2646 72,646 94 29,82 98,2 85,0824
0102 38,7596 87,596 77 52,34 33,4 62,9664

gnocnulB maD nuisatS sativisorE skednI 01.4 lebaT

57,0132

nuhaT najuH haruC skaM najuH

 
 

 

halmuJ sativisorE sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,666 06,66 17 71,71 27,1 21,471
2002 66,656 76,56 66 57,41 84,1 16,361
3002 28,5221 85,221 05 57,41 84,1 14,793
4002 60,5031 15,031 76 71,32 23,2 32,374
5002 93,1781 41,781 18 80,22 12,2 75,256
6002 89,9002 00,102 57 85,42 64,2 18,087
7002 82,9942 39,942 88 52,32 33,2 41,519
8002 97,2482 82,482 501 52,25 32,5 30,6051
9002 77,8903 88,903 57 00,82 08,2 33,2141
0102 20,2193 02,193 621 52,53 35,3 31,3561

laaT nuisatS sativisorE skednI 11.4 lebaT

48,218

nuhaT najuH haruC skaM najuH

 



halmuJ sativisorE sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,4852 04,852 711 76,25 72,5 09,9721
2002 98,4091 94,091 49 38,93 89,3 63,748
3002 82,3624 33,624 45 33,52 35,2 30,4032
4002 47,5383 75,383 89 76,03 70,3 29,9861
5002 92,3126 33,126 301 05,33 53,3 58,0013
6002 57,6595 76,595 801 05,23 52,3 74,5382
7002 20,2908 02,908 301 33,24 32,4 43,9284
8002 26,1458 61,458 711 76,24 72,4 79,3784
9002 35,2399 52,399 101 80,92 19,2 10,8215
0102 91,31811 23,1811 781 71,65 26,5 76,8766

tiaP gnaniP nuisatS sativisorE skednI 21.4 lebaT

57,6533

nuhaT najuH haruC skaM najuH

 
 

 

halmuJ sativisorE sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,8961 08,961 511 33,53 35,3 80,926
2002 21,0281 10,281 48 76,53 75,3 80,897
3002 14,7433 47,433 451 78,11 91,1 69,107
4002 65,1673 61,673 251 78,11 91,1 94,318
5002 96,7225 77,225 96 71,92 29,2 49,7282
6002 10,5185 05,185 59 38,62 86,2 20,6462
7002 96,8996 78,996 101 29,14 91,4 54,7604
8002 00,4928 04,928 811 38,63 86,3 58,5334
9002 07,9378 79,378 68 05,53 55,3 18,3625
0102 28,97311 89,7311 551 33,06 30,6 46,4427

irasogolT nuisatS sativisorE skednI 31.4 lebaT

38,2392

nuhaT najuH haruC skaM najuH

 
 

 

halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,3551 03,551 67 80,64 16,4 51,097
2002 14,5541 45,541 001 29,72 97,2 96,294
3002 02,8972 28,972 07 57,62 86,2 60,9521
4002 62,1292 31,292 001 29,72 97,2 45,5411
5002 35,1524 51,524 011 00,04 00,4 70,4802
6002 78,8454 98,454 58 76,13 71,3 43,0622
7002 86,6865 76,865 37 38,92 89,2 62,5803
8002 60,7056 17,056 27 57,24 82,4 06,7144
9002 92,8607 38,607 37 52,63 36,3 71,8444
0102 74,8309 58,309 231 33,74 37,4 29,5025

nagujurG nuisatS sativisorE skednI 41.4 lebaT

88,8152

nuhaT najuH haruC skaM najuH

 



halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,8452 08,452 531 76,15 71,5 10,4611
2002 60,0671 10,671 501 85,73 67,3 36,807
3002 76,0993 70,993 121 24,44 44,4 74,9491
4002 80,4253 14,253 721 33,83 38,3 47,6151
5002 70,9475 19,475 801 00,44 04,4 24,5813
6002 93,2845 42,845 49 85,73 67,3 63,6592
7002 49,6057 96,057 58 85,52 65,2 10,6073
8002 84,6987 56,987 68 00,14 01,4 36,1205
9002 08,8819 88,819 88 85,72 67,2 78,4484
0102 82,24901 32,4901 391 24,26 42,6 09,8336

naseaM nuisatS sativisorE skednI 51.4 lebaT

02,9313

nuhaT najuH haruC skaM najuH

 
 

 

halmuJ sativisorE sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 15,4012 54,012 801 38,63 86,3 40,958
2002 36,2881 62,881 38 33,03 30,3 48,767
3002 63,3573 43,573 16 38,12 81,2 95,3271
4002 67,6973 86,973 19 52,33 33,3 69,3081
5002 89,7365 08,365 09 38,44 84,4 94,5243
6002 72,3195 33,195 18 80,33 13,3 92,1523
7002 34,1747 41,747 88 05,93 59,3 01,5554
8002 99,5258 06,258 58 76,13 71,3 01,7384
9002 08,6729 86,729 67 85,04 60,4 20,7346
0102 49,98711 99,8711 941 05,94 59,4 90,3496

otrekokuS nuisatS sativisorE skednI 61.4 lebaT

53,0643

nuhaT najuH haruC skaM najuH

 
 

 

halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,846 08,46 07 57,41 84,1 75,651
2002 70,0811 10,811 87 00,42 04,2 01,793
3002 42,9661 29,661 94 38,61 86,1 21,526
4002 05,8632 58,632 77 00,42 04,2 98,829
5002 24,0682 40,682 18 38,91 89,1 29,0301
6002 47,5763 75,763 77 52,12 31,2 75,3841
7002 31,9104 19,104 78 38,92 89,2 68,4681
8002 62,6915 36,915 401 76,35 73,5 71,5813
9002 63,7015 47,015 97 80,92 19,2 95,4752
0102 13,3517 33,517 521 05,63 56,3 01,0153

oreJ nuisatS sativisorE skednI 71.4 lebaT

96,5751

nuhaT najuH haruC skaM najuH

 



halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,8321 08,321 28 33,13 31,3 48,274
2002 73,1921 41,921 19 24,32 43,2 04,604
3002 21,0432 10,432 28 33,13 31,3 03,2201
4002 59,1952 91,952 19 24,32 43,2 68,449
5002 29,5463 95,463 78 00,62 06,2 16,1451
6002 10,7104 07,104 501 80,62 16,2 44,8851
7002 49,9984 99,984 501 29,72 97,2 30,4902
8002 28,5275 85,275 79 38,04 80,4 09,6023
9002 85,4116 64,116 58 00,22 02,2 81,0762
0102 36,2297 62,297 631 71,44 24,4 32,9124

gemeseK nuisatS sativisorE skednI 81.4 lebaT

86,6181

nuhaT najuH haruC skaM najuH

 
 

halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,8752 08,752 301 00,75 07,5 53,3141
2002 75,3302 63,302 57 29,74 97,4 79,4211
3002 26,7824 67,824 49 05,33 53,3 63,6602
4002 19,9504 99,504 611 52,64 36,4 83,4702
5002 47,3336 73,336 98 33,53 35,3 50,8943
6002 73,7136 47,136 011 80,43 14,3 67,4903
7002 97,4138 84,138 031 52,73 37,3 35,8714
8002 34,8209 48,209 431 33,14 31,4 77,6084
9002 63,15201 41,5201 101 57,33 83,3 38,1675
0102 26,61521 66,1521 281 05,45 54,5 18,1417

gnidaG rebmuS nuisatS sativisorE skednI 91.4 lebaT

80,6153

nuhaT najuH haruC skaM najuH

 
 

 halmuJ sativisorE  sativisorE
mm mc najuH iraH mm mc )nuhat/JK( atar-atar

1002 00,7832 07,832 101 76,54 75,4 45,6511
2002 00,1351 01,351 67 71,93 29,3 49,217
3002 01,3963 13,963 45 24,12 41,2 16,2771
4002 40,3703 03,703 67 71,93 29,3 56,7561
5002 17,5125 75,125 96 05,64 56,4 42,4063
6002 36,8974 68,974 37 85,52 65,2 87,6132
7002 70,8176 18,176 76 76,23 72,3 41,4214
8002 27,9486 79,486 87 52,06 30,6 70,1245
9002 34,7718 47,718 66 71,92 29,2 80,5694
0102 10,4749 04,749 501 80,35 13,5 05,4256

II irasonoW nuisatS sativisorE skednI 02.4 lebaT

55,5223

nuhaT najuH haruC skaM najuH

 
 

 



namukgnaR   )R( sativisore ialin  najuh nuisats hurules  tahilid tapad adap   lebat .4 12 . 

 

sativisorE
nanuhaT ataR-ataR

1 racnA 64,947.2
2 gnabaleK 03,425.2
3 lartneS 48,024.2
4 irasonoW 96,409
5 gnocnulB maD 57,013.2
6 laaT 48,218
7 tiaP gnaniP 57,653.3
8 irasogolT 38,239.2
9 nagujurG 88,815.2
01 naseaM 02,931.3
11 otrekokuS 53,064.3
21 oreJ 96,575.1
31 gemeseK 86,618.1
41 gnidaG rebmuS 80,615.3
51 II irasonoW 55,522.3

oN nuisatS

nuisatS paiT sativisorE 12.4 lebaT

 
  

  ,sativisore ialin irad nialeS gnutihid   aguj  nasaul  adap nesseihT nogyloP

 nakutnetid halet gnay najuh nuisats isakol nakrasadreb uraB naepmaS SAD hayaliw

nogyloP ..aynmulebes  .4 rabmag adap tahilid tapad uraB naepmaS SAD adap nesseihT 6 

.tukireb  

 

 

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 6 uraB naepmaS SAD nesseihT nogyloP  



 ilop iraD  saul igabmem nagned aynneisifeok gnutihid tapad akam ,nesseihT nog

 .SAD latot saul nagned najuh nuisats nogilop  sativisore nagned nakilakid naka aynlisaH

atar sativisore helorepmem kutnu nanuhat -  atar  nagnutihrep hotnoC .saul nautas rep

atar sativisore - : racnA nuisatS adap atar  

atar sativisorE -  nanuhat atar  nuhat/JK 64,947.2 :  

nesseihT nogyloP sauL  aH 357.2 :  

SAD sauL  aH 77,400.57 :  

nesseihT neisifeoK   :
2. 357

57 . 400 , 77
 30,0 =  

atar sativisorE -  atar   nesseihT neisifeoK = x atar sativisorE - nanuhat atar  

   30,0 =  x 64,947.2  

  nuhat/aH/JK 23,49 =  

 

 aynpakgneles nagnutihreP  nial gnay najuh nuisats sativisore kutnu  adap tahilid tapad

.4 lebat 22 . 

 

sativisorE  nogyloP sauL  neisifeoK sativisorE
nanuhaT ataR-ataR )aH( nesseihT )R( atar-ataR

1 racnA 64,947.2 00,375.2 30,0 23,49
2 gnabaleK 03,425.2 16,220.11 51,0 79,073
3 lartneS 48,024.2 01,132.9 21,0 49,792
4 irasonoW 96,409 09,449.5 80,0 17,17
5 gnocnulB maD 57,013.2 65,705 10,0 46,51
6 laaT 48,218 50,834 10,0 57,4
7 tiaP gnaniP 57,653.3 90,549.3 50,0 65,671
8 irasogolT 38,239.2 44,253.9 21,0 07,563
9 nagujurG 88,815.2 46,512.5 70,0 61,571
01 naseaM 02,931.3 12,398.3 50,0 49,261
11 otrekokuS 53,064.3 80,593.4 60,0 77,202
21 oreJ 96,575.1 01,023.3 40,0 57,96
31 gemeseK 86,618.1 92,120.4 50,0 04,79
41 gnidaG rebmuS 80,615.3 05,715.5 70,0 56,852
51 II irasonoW 55,522.3 12,726.5 80,0 00,242

halmuJ 77,400.57 SAD atar-atar 57,371

oN nuisatS

uraB naepmaS SAD ataR-ataR sativisorE 22.4 lebaT

 

 

 

 



ilibidorE skednI gnutihgneM 2.3.4 )K( sat  

 B  naka hanat sinej aparebe  ikilimem  gnay hanat satilibidore skedni adebreb  .

 akam iggnit gnay )satilibidore rotkaf( K ialin iaynupmem hanat sinej utaus alibapA

p iggnit nikames .isoreret kutnu nanikgnumek alu  

 parebeb tapadret ,uraB naepmaS SAD adaP  adap ripmalret gnay hanat sinej a

 rabmag .4 s ,7 nakgnade   hanat sinej aera saul .4 lebat adap tahilid tapad 32 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 7 W hanaT sineJ ateP SAD hayali  uraB naepmaS  

 

saleK sineJ )aH( sauL
losodnA nagniR 50,448.6
losogeR nagniR 61,628.44
losotaL tareB 80,323.12

naretideM tareB tagnaS 43,010.2
losodnA nagniR 70,5

losotaL tareB 70,5
halmuJ 77,310.57

uraB naepmaS SAD hanaT sineJ 32.4 lebaT

 
 

 

 

 



.4 lebat iraD 32   naepmaS SAD adap hanat sinej nasaul esatnesrep margaid taubid tapad

 nakkujnutid gnay uraB helo  .4 rabmag 8 .ini hawab id  

uraB naepmaS SAD hayaliW hanaT sineJ esatnesreP 8.4 rabmaG

% 31.9

% 77.95

% 34.82

% 86.2 % 676000000.0
 sineJ hanaT uraB naepmaS SAD

losodnA

losogeR

losotaL

naretideM

losodnA

losotaL

 

 nakrasadreB   tapad akam ,sata id atad id  naepmaS SAD adap K ialin gnutih

 rotkaf ialin libmagnem nagned  uraB .4 lebat adap hanat sinej 42  gnutihid naidumeK .

.tubesret hanat sinej irad aera saul nakitahrepmem nagned  

 

oN hanaT sineJ kudnI nahaB )JK/not( K ialiN
1 )xonktrolpaH( agamreD losotaL nakluV ffuT 30,0
2 )xonktrolpaH( nayatiC losotaL nakluV ffuT 90,0
3 )snehtroporT( ojrahgnujnaT losogeR rupakreb tail utaB 41,0
4 )strednumorac( ugeJ losomurG lapaN 72,0
5 )stluduporT( loggneJ kilosdoP  tail utaB 61,0
6 )stlumunoporT( namatiC naretideM nakluV ffuT 1,0
7 )siladuprT( tatuP naretideM rupakreb iskerB 32,0
8 )silauquporT( gnunuP naretideM rupakreb iskerB 22,0
9 )xomuH( harem losotaL rupakreb iskerB 21,0
01 )tpeportsydixo( losogeR 21,0
11 gninuk harem losotaL 62,0
21 )xontrolpaN cipyT( talkoc losotaL 32,0
31 )trrenltoporT cityL( majat gnerel adap losohtiL 72,0
41 )tpeportsyD yxo( muivoloK sata id losogeR 61,0
51 )tpeportne cipyt( tikub kacnup losogeR 92,0
61 )peuguport cipyt( cimuh yelG )yalc( 31,0

)yalcytlis( 62,0

hanaT sineJ iagabreB adaP K ialiN 42.4 lebaT

 



71 )nehtro/tpepirtue cintiL( losotiL )yalc( 61,0
)yalcytlis( 62,0

81 )strednumorac( losomurG 61,0
91 )tpeportyd cipyt( losogeR 13,0
02 )stludoporT ciugype( talkoc losotal 13,0
12 )tpeugaport( saret sata id cimuN yelG 2,0
22 )tneulloport( uba-uba fromordiH 2,0
32 utaB losodnA 01,0-80,0  

 

.nainaretideM ,losotaL ,losogeR ,losodnA : hanat sineJ  

 

  𝐾 = 0, 80  𝑥 9486 , 21 +0, 21  𝑥 44 . 628 , 61 +0, 32  𝑥 12 . 823 , 51 +0, 22  𝑥 0102 , 43
57 . 310 , 77

 

 

3051,0 = K rotkaf ialiN  JK/not  

 

( gnereL nagnirimeK nad gnajnaP rotkaF gnutihgneM 3.3.4 L )S  

  adaP .naakumrep nasapmil emulov nad natapecek ihuragnepmem nagnirimeK

sad  nikam aynra gnerel utaus maruc  tujnal hibeL .naakumrep nasapmil ujal tapec nikam ,

 aguj naakumrep nasapmil emulov ,isartlifni kutnu utkaw ayntakgnis nikames nagned

 nikames naka isore ,nagnirimek esatnesrep ayntakgninem nagned idaJ .raseb nikames

raseb . 

 naagudnep malaD   iagabes naamasrep nakrasadreb gnutihid gnerel rotkaf isore

 tukireb : 

 

69,0( + 001 (.) 0,631/L([ = SL 5 ( + )S S 831,0 2 ])) 5,0   

 

 SL :nagneD   gnerel nagnirimek nad gnajnap rotkaF  =  

 L )m( gnerel gnajnaP  =  

 S  )%( gnerel nagnirimeK  =  

 tkaf ialin nagnutihreP  tapad aguj gnerel nagnirimek nad gnajnap ro

selyE arac nakanuggnem J .  akam ,iuhatekid halet gnerel nagnirimek nad gnajnap aki

 nagned isamitseid tapad gnerel nagnirimek rotkaf ialin nad gnerel gnajnap rotkaf ialin

 lebaT nakanuggnem .4 52   lebaT nad .4 62 . 

 

 



  lebaT .4 52   gnereL gnajnaP rotkaF ialiN D D saleK na esaniar  

 salK

esaniarD  

ataR -  gnajnaP atar

)m( gnereL  
L ialiN  

A 05  5,1  

B 57  8,1  

C 051  7,2  

D 003  7,3  

 

  lebaT .4 62   L nagnirimeK rotkaF ialiN )S( gnere  

gnereL salK  )%( nagnirimeK  ataR - ialiN ataR  

I 0-3 1,0  

II  3-8 5,0  

III  8- 51  4,1  

VI  51 - 52  1,3  

V 52 - 04  1,4  

IV  04 - 56  9,11  

 

  SAD hayaliW  nakbabeynem gnay gnunug aparebeb ignililekid uraB naepmaS

nagnerelek ikilimem aynhayaliw aparebeb   tarab riggnip naigab id amaturet maruc gnay

 rabmag adap tahilid tapad uti laH .araggnet nad .4 9 .tukireb  

 

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 9 uraB naepmaS SAD nagnereleK ateP  



B naepmaS SAD adap nahal nagnirimek nasaul esatnesrep nakgnadeS  nakkujnutid ura

 01.4 rabmag adap .ini hawab id  

uraB naepmaS SAD hayaliW nagnereleK esatnesreP 01.4 rabmaG

7,43441341
%91

97422402
%72

9,38442951
%12

6,2211743
%5

2,5143915
%7

2,43627651
%12

nahaL nagnirimeK

0-3

3-8

8- 51

51 - 52

52 - 04

04 - 56

 
0 nagnerelek salek kutnu  SL ialin nagnutihrep hotnoC - :%3  

 .5,1 = L ialin akam ,A salek halada uraB naepmaS SAD esaniard saleK  

 0 nagnerelek salek kutnU - 1,0 halada S ialin ,%3  

 eisifeoK  = saul n
41 . 413 , 534
47 . 899 , 075

 91,0 =  

 atar SL ialiN - k . SL = atar  .feo l 30,0 = 91,0 . 51,0 = sau  

 

72.4 lebat adap tahilid tapad aynpakgnel nagnutihreP  

)%( nagnereleK saleK SL )aH ( hayaliW sauL sauL .feoK atar-atar SL
3-0 51,0 534.413.41 91,0 30,0
8-3 57,0 974.224.02 72,0 73,0
51-8 1,2 484.429.51 12,0 45,0
52-51 56,4 321.174.3 50,0 22,0
04-52 51,6 514.391.5 70,0 34,0
56-04 58,71 436.276.51 12,0 37,3
halmuJ 075.899.47 03,5

uraB naepmaS SAD nahaL nagnirimeK naD sauL 72.4 lebaT

 

 

 

 

 



 rotkaF gnutihgneM 4.3.4 nahaL naanuggneP  hanaT naalolegneP nad  

  rotkaF nahal naanuggnep   irad isore aynraseb aratna nagnidnabrep halai )C(

 kadit gnay hanat isore aynraseb padahret namanat sinej utaus imanatid gnay nahal

imanatid  . F hanat naalolegnep rotka    utiay ,)P(  irad isore aynraseb aratna nagnidnabrep

it utaus nagned nahal  nahal adap isore aynraseb padahret utnetret isavresnok nakadn

t apnat haloid gnay isavresnok nakadni  .  tapad uraB naepmaS SAD id nahal naanuggneP

ini hawab id 11.4 rabmag adap tahilid . 

 

 

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 11  uraB naepmaS SAD hayaliW nahaL naanuggneP ateP  

 

.4 rabmag nakrasadreB 11  uraB naepmaS SAD adap nahal naanuggnep sinej ,  tapad

mukgnarid  .4 lebat malad 82 . 

 

uraB naepmaS SAD nahaL naanuggneP lebaT 82.4 lebaT
nahal naanuggnep sineJ )aH( sauL esatnesreP

isagirI hawaS 17,968.03 %60,14
namikumeP 98,433.7 %67,9

najuh hadat hawaS 24,416.8 %64,11
nubeK 19,217.5 %06,7

natuH 61,689.6 %92,9
rakuleb kameS 21,032.6 %92,8

gnadaL 66,378.8 %08,11
tupmur gnadap / gnosok hanaT 17,544 %95,0

nagnudneb / uanaD 00,0 %00,0
iagnuS 75,601 %41,0

halmuJ 61,471.57 %001  



 idajret gnay nahal naanuggnep esatnesrep naklupmisid tapad akam ,sata id lebat iraD

 rabmag helo nakkujnutid gnay itrepes .4 21 . 

 

 

 

 

 

 

 

 

 

 

 

uraB naepmaS SAD nahaL naanuggneP esatnesreP 21.4 rabmaG  

  naraseB .ayn PC ialin iracid tapad ,nahal naanuggnep sinej iuhatekid haleteS

.9.2 nad 8.2 lebat adap tahilid tapad nakanugid gnay PC ialin   

: PC ialin nagnutihrep hotnoC  

  sineJ 20,0 = C ialin akam ,isagiri hawas = nahal naanuggnep  

 aid uraB naepmaS SAD kutnu ,hanat naalolegnep rotkaF  ialin libm 7,0 = P 0 

  = saul neisifeoK
03 . 968 , 17

47157 , 61
 6014,0 =  

 atar PC ialiN -  saul .feoK = halada atar x  C x 7,0 x 20,0 x 6014,0 = P 0 8500,0 =  

 92.4 lebat adap tahilid tapad nagnutihrep lisah nasakgniR .tukireb  

nahal naanuggnep sineJ )aH( sauL PC sauL .feoK atar-atar PC
isagirI hawaS 17,968.03 410,0 6014,0 8500,0

namikumeP 98,433.7 820,0 6790,0 8200,0
najuh hadat hawaS 24,416.8 991,0 6411,0 8220,0

nubeK 19,217.5 241,0 0670,0 8010,0
natuH 61,689.6 553,0 9290,0 0330,0

rakuleb kameS 21,032.6 700,0 9280,0 7710,0
gnadaL 66,378.8 482,0 0811,0 5330,0

tupmur gnadap / gnosok hanaT 17,544 624,0 9500,0 7200,0
nagnudneb / uanaD 558000,0 - 110000000,0 -

iagnuS 75,601 - 24100,0 -
halmuJ 61,471.57 1921,0

PC ialiN nagnutihreP 92.4 lebaT

 
 



 5.3.4  isorE ujaL naagudneP uraB naepmaS SAD hayaliW adaP  

 adap nagnutihgnep nakukalid haleteS  gnisam - rotkaf gnisam  isore ialin akam ,

raB naepmaS SAD hayaliw adap gnisam ialin aynaseB .gnutihid tapad u -  rotkaf gnisam

.ini hawab id tahilid tapad  

 )R( najuh sativisore rotkaF    : 57,371  nht/ah/JK  

 rotkaF  )K( hanat satilibidore  3051,0  :  JK/not  

 gnerel nagnirimek nad gnajnap rotkaF  )SL(  ,5  : 03  

 gnep nad naanuggnep rotkaF )PC( nahal nahalo    : ,0 1921  

B  ELSU sumur nakrasadreb uraB naepmaS SAD hayaliw id tapadret gnay isore aynrase

: halada  

  A   = L x K x R C x S P 

      = 3051,0 x 57,371  03,5 x  1,0 x 192  

   = 3300,81  nuhat/ah/not  

naktapadiD   rasebes )A( isore ialin 3300,81  not .nuhat/ah/   

latot isore nakgnadeS   halada uraB naepmaS SAD hayaliw : 

  E  = 3300,81  SAD saul x nht/ah/not  

      = 3300,81  61,471.57 x  

      = 559,283.353.1  nuhat/not  

.nuhat/not 559,283.353.1 rasebes uraB naepmaS SAD isore ialin helorepiD  

 

 

 

ialiN gnutihgneM 4.4  oitaR yrevileD tnemideS  )RDS(  

  tukgnaid gnay iagnus id nemides narila  naigabes aynah ,isatnemides sesorp iraD

 .iagnus irad utnetret isakol id padnegnem nial gnay nakgnades ,SAD irad raulek

esret muleb SAD utaus isatnemides gnutihgnem kutnu mumu naamasreP  hibel kutnu ,aid

 nemides oisaR .aera saul nakrasadreb natakednep nakgnabmekid nakhadumem

 nemideS nasapeleP habsiN tubesid hanat isore lairetam nahurulesek irad tukgnaret

( oitaR yrevileD tnemideS  .aera saul irad isgnuf nakapurem gnay )RDS /  

  satilibairaV  ,nemides rebmus : helo nakutnetid SAD utaus irad  RDS akgna

lekitrap rutsket ,ropsnart metsis ,nemides halmuj -  isakol ,isoreret gnay hanat lekitrap

SAD kitsiretarak nad nemides isisoped . 

 nagnutihrep malad RDS aynraseB - u nemides lisah uata isore nagnutihrep  kutn

: tukireb naamasrep malad nakataynid tapad iagnus narila haread utaus  



𝑅𝐷𝑆 =
𝑙𝑖𝑠𝑎𝐻  𝑛𝑒𝑚𝑖𝑑𝑒𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ

𝑖𝑠𝑜𝑟𝐸  𝑙𝑎𝑡𝑜𝑡  𝑎𝑑𝑎𝑝  𝑢𝑡𝑎𝑢𝑠  𝑆𝐴𝐷
 

  akam ,helorepid gnay nemides aynraseb iuhategnem tapad kutnU  nakulrepid

nalibmagnep   naijugnep nakukalid kutnu ria lepmas .daol dednepsus   ulrep ,uti nialeS

 aguj gnutihid  anacner rijnab tibed atres nagnacnar najuh haruc naka gnay   nakanugid

 .nemides naraseb nagnutihrep iagabes  

 

 gnutihgneM 1.4.4 haruC  nagnacnaR najuH  

 najuh haruC   nanikgnumek utaus nagned nanuhat rasebret najuh halada anacner

.utnetret gnalu edoirep nanikgnumek nagned najuh uata utnetret  

  ,arac aparebeb nagned nakukalid tapad anacner najuh haruc sisilana malaD

aD .ayniagabes nad III epit nosreP goL ,lebmuG aynlasim  goL iakapid ini iduts mal

 iakapid tapad nad lebiskelf hibel ini arac awhab nagnabmitrep nagned III epit nosreP

 .atad narabes aumes kutnu  

:itupilem III epiT nosraeP goL kitsitats retemaraP  

.1  hareaD atareR najuH haruC  

n

XgoL
XgoL

n

i
i

1   

 

.2  isaiveD radnatS  

1

)(
1

2

n

XgoLiXgoL
S

n

i
d       

     

.3  .nagnecnepeK neisifeoK  

3
1

3

)2()1(

)(

d

n

i

Snn

XgoLiXgoL
sC        

 

 haruC amtiragoL ialin gnutihid tapad akam ,iuhatekid sataid retemarap agit haleteS

:sumur nakanuggnem nagned nagnacnaR najuH  

   dSGXgoLQgoL .       

: nagneD   Q nagnacnaR najuH haruC =  

   X  hareaD atareR najuH haruC =  



    G  iraD = 2.5 lebat 5 naripmal  

    dS  isaiveD radnatS =  

:sumur nakanuggnem nagned gnutihid tapad nagnacnaR najuH haruC ialin naidumeK  

itnA = Q QgoL            

 haruc gnutihgnem kutnU   irad najuh atad nakulrepid akam ,haread atarer najuh

 51 nakanugid uraB naepmaS SAD adaP .utnetret utkaw nuruk kutnu najuh nuisats

 libmaid najuh haruc atad nakgnades ,1.4 lebat adap ripmalret gnay itrepes najuh nuisats

atar mumiskam najuh haruc nakrasadreb -  ataD .nuhat 01 utkaw nuruk amales atar

.4 lebat adap ripmalret tubesret 03  .ini tukireb  

 

 

 

 

 

 

 

 



1002 2002 3002 4002 5002 6002 7002 8002 9002 0102
]2[ ]3[ ]4[ ]5[ ]6[ ]7[ ]8[ ]9[ ]01[ ]11[

racnA 05,53 71,62 00,84 29,52 24,52 57,62 85,71 80,52 38,13 57,64
gnabalK 33,03 00,82 29,03 52,24 24,64 80,92 38,72 85,24 71,52 33,94
lartneS 29,43 80,43 29,62 24,23 76,53 38,92 33,23 38,04 52,54 76,93

irasonoW 05,12 85,51 52,52 38,02 52,62 00,32 80,53 38,84 52,82 85,74
gnocnulB maD 52,33 80,23 38,11 71,22 85,65 80,33 57,62 00,44 29,82 52,34

laaT 71,71 57,41 57,41 71,32 80,22 85,42 52,32 52,25 00,82 52,53
tiaP gnaniP 76,25 38,93 33,52 76,03 05,33 05,23 33,24 76,24 80,92 71,65

nuisatS irasogolT 33,53 76,53 78,11 78,11 71,92 38,62 29,14 38,63 05,53 33,06
]21[ nagujurG 80,64 29,72 57,62 29,72 00,04 76,13 38,92 57,24 52,63 33,74

naseaM 76,15 85,73 24,44 33,83 00,44 85,73 85,52 00,14 85,72 24,26
otrekokuS 38,63 33,03 38,12 52,33 38,44 80,33 05,93 76,13 85,04 05,94

oreJ 57,41 00,42 38,61 00,42 38,91 52,12 38,92 76,35 80,92 05,63
gemeseK 33,13 24,32 33,13 24,32 00,62 80,62 29,72 38,04 00,22 71,44

gnidaG rebmuS 75 29,74 05,33 52,64 33,53 80,43 52,73 33,14 57,33 05,45
II irasonoW 76,54 71,93 24,12 71,93 05,64 85,52 76,23 52,06 71,92 80,35

ataR-ataR mumiskaM najuH haruC 03.4 lebaT
 nuhaT

nanuhaT ataR-ataR

]1[

]31[ 72,63 34,03 60,62 44,92 93,8444,53 00,92 13,13 79,24 63,13
 

: lebat nagnareteK  

]1[  nuhaT =  

miskam najuh haruc =  ]11[ ]01[ ]9[ ]8[ ]7[ ]6[ ]5[ ]4[ ]3[ ]2[ uhat pait mu nuisats pait adap n  

]21[  najuh nuisatS =  

]31[  atar najuh haruC = - nanuhat atar  



 .4 lebat iraD 03   ,sata id  helorepid atar najuh haruc -  nanuhat atar   id nuhat pait

 iX ialin idajnem naka tubesret ataD .uraB naepmaS SAD hayaliw  kutnu  nakkusamid

III nosraeP goL edotem nagnacnar najuh haruc nagnutihrep malad   ripmalret itrepes

13.4 lebat adap . 

nuhaT )iX( iX goL X goL - iX goL ²]X goL - iX goL[ ³]X goL - iX goL[
1002 72,63 15955,1 35430,0 91100,0 40000,0
2002 34,03 53384,1 26140,0- 37100,0 70000,0-
3002 60,62 30614,1 49801,0- 78110,0 92100,0-
4002 44,92 59864,1 20650,0- 41300,0 81000,0-
5002 44,53 84945,1 15420,0 06000,0 10000,0
6002 00,92 04264,1 85260,0- 29300,0 52000,0-
7002 13,13 07594,1 82920,0- 68000,0 30000,0-
8002 79,24 91336,1 12801,0 17110,0 72100,0
9002 63,13 93694,1 85820,0- 28000,0 20000,0-
0102 93,84 57486,1 77951,0 35520,0 80400,0
halmuJ 7,043 47942,51 00000,0 63160,0 75300,0

III nosraeP goL edoteM najuH haruC nagnutihreP 13.4 lebaT

 

S  = latot �∑( gol 𝑖𝑋 − gol 𝑋)2

(𝑛−1)
  = �0, 063160

9
 6280,0 =  

 

 = X goL
∑ gol 𝑖𝑋

𝑛
  =

51 , 347942
01

 3479425,1 =  

 

 

C  = s
𝑛 .∑( gol 𝑖𝑋 − gol 𝑋)3

(𝑛−1)(𝑛−2)𝑆3   =
01  .(0, 765300 )

9.8.(0, 6280 )3  1088,0 =  

 

X goL t S .G + X goL = latot  

 

 

  ialin nakrasadreb ssenweks neisifeok lebat nakulrepid ,G ialin iracnem kutnU

 edotem nakulrepid akam ,lebat nagned amas sisrep kadit sC ialin anerak helO .sC

salopretni  tahilid tapad ssenweks neisifeok lebaT .tapet gnay ialin iracid kutnu atad i

5 naripmal adap  

 



: isalopretni edotem nagned G ialin nagnutihrep hotnoC  

 nuhat 2 gnalu alak kutnU  

  9,0 =  sC   = G - 841,0  

  8,0 =  sC   = G - 231,0  

   = G ialiN - ,0 841  + 
(0, 1088 −0,9)(−0, 231 −(−0, 841 )

(0,8−0,9)
  = - 8441,0  

 

 nuhat 5 gnalu alak kutnU  

 9,0 =  sC  967,0 = G  

 8,0 =  sC  87,0 = G  

  = G ialiN  + 967,0
(0, 1088 −0,9)(0, 87 −0, 967 )

(0,8−0,9)
 2177,0 =  

 

nagnutihrep nasakgniR  23.4 lebat adap tahilid tapad  nakgnades , h  haruc aratna nagnubu

 rabmag adap tahilid tapad 23.4 lebat nagnutihrep irad gnalu alak nagned anacner najuh

1.4 3. 

 

oN )nuhat( gnalU alaK G tX goL tX
1 2 8441,0- 0315,1 0585,23
2 5 2177,0 7885,1 9387,83
3 01 4833,1 5536,1 2002,34
4 52 6310,2 2196,1 7711,94
5 05 4784,2 4037,1 8747,35

anacneR najuH haruC 23.4 lebaT

 
 

nagnacnaR najuH kifarG 31.4 rabmaG

0
01
02
03
04
05
06

0 01 02 03 04 05 06

nagnacnaR naju
H

)
m

m(

gnalU alaK )nuhat(

III nosraeP goL edoteM nagnacnaR najuH kifarG



4 maj najuH isubirtsiD 2.4. - namaj  

 nab tibed gnutihgnem kutnU  ,usayakaN nautas fargordih edotem nagned rij

 uluhad hubelret akam rep nakukalid gnutih na  maj najuh narabes -  idajret gnay namaj

aneraK ..utnetret lavretni utaus nagned  maj najuh atad -  alop akam ,aidesret kadit namaj

maj najuh isubirtsid - d nakukalid tapad namaj  najuh narabes edotem nakanuggnem nagne

maj - .ebononoM namaj  maj najuh narabeS -  sumur malad nakataynid ebononoM namaj

: tukireb  

     = tR
R 42

t
 x ( t

T
)2

3�  

: halada ukalreb gnay sumur ,najuh narabes oisar kutnu nakgnadeS  

    rt  tR.t = – t( - R.)1 t( - )1  

 

 hotnoC nagnutihrep  : 

l ismusA irah/maj 4 = tasupret najuh ama  

.1  ek maj najuh kutnU -1 

    tR    =
R 42

t
 x ( t

T
)2

3�  

    tR  = 42R  1
4

 x( 
4
1
) 3/2  

    R 36,0 = 42  

   rt   =  tR.t – t( - R.)1 t( - )1  

    R36,0.1 = 42  – 1( - )0(.)1  

    R 36,0 = 42  

 

.2  ek maj najuh kutnU -2 

     =  tR
R 42

t
 x ( t

T
)2

3�  

    tR  42R =  2
4

 x( 
4
2
) 3/2  

    R 04,0 = 42  

   rt   tR.t = – t( - R.)1 t( - )1  

    R04,0.1 = 42  – 2( - .)1  R 2( - )1  

    R 461,0 = 42  

 

 



tukireb 33.4 lebat adap tahilid tapad aynpakgneles nagnutihreP .   

ek maj isaruD tR tr %001 x tr = ) R ( oisaR
1 36,0 36,0 36
2 4,0 461,0 4,61
3 3,0 511,0 5,11
4 52,0 190,0 1,9

halmuJ %001

namaj-maJ najuH nagnutihreP 33.4 lebaT

 
 

 

maj oturB najuH haruC 3.4.4 - namaj  

   ialin adap nakrasadreb nagneD  oisar  akam ,idajret gnay najuh narabes  tapad

maj najuh haruc aynraseb gnutihid -  hotnoc halada tukireB .idajret gnay namaj

maj oturb najuh haruc nagnutihrep - .nuhat 2 gnalu alak kutnu namaj  

 

akam ,nuhat 2 = rT lasiM  ek maj bR - = 1  34,42 = 36,0 x 87,83  

   ek maj bR - 73,3 = 461,0 x 85,23 = 2 , .aynsuretes nad  

.tukireb lebat adap tahilid tapad aynpakgnel nagnutihrep lisaH  

2 5 01 52 05
T oisaR

)maj( najuh 85,23 87,83 02,34 21,94 57,35
1 36,0 35,02 34,42 22,72 49,03 68,33
2 461,0 73,3 10,4 64,4 70,5 55,5
3 511,0 93,0 64,0 15,0 85,0 46,0
4 190,0 40,0 40,0 50,0 50,0 60,0

)mm( bR
)nuhat( gnalU alaK

namaj-maJ oturB najuH haruC 43.4 lebaT

 
 

 

narilagneP neisifeoK nagnutihreP 4.4.4  ) C ( ffO nuR /  

   taaS  ,hayaliw utaus id najuh idajret il aynhurules kadit  naka najuh nasapm

 uata nataigek sineJ .iagnus uata narulas malad ek kusam naka gnay tibed idajnem

gnisam babes ihuragnepmem tagnas hayaliw utaus id ada gnay nahal naanuggnep -

d kitsiretkarak ikilimem gnisam adebreb gnay neisifeok ialin na .  naepmaS SAD kutnU

1.4 rabmag adap tahilid tapad aynnahal naanuggnep atep ,uraB 4. 

 

 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 14 nahaL naanuggneP sineJ  

ialin aynraseB   neisifeok nur - ffo   adap tahilid tapad nahal naanuggnep sinej kutnu

 neisifeok ialin nagnutihrep hotnoc halada tukireB .5 naripmal nur - ffo  : 

  namikumep =  nahal naanuggnep sineJ  

   C ialiN  )1.5 lebat ,5 naripmaL ( 5,0 =  

 saul neisifeoK    =
7. 433 , 31
57 . 471 , 61

 6790,0 =  

  ffo nuR atar - atar   C = x saul .feoK  

     5,0 = x 6790,0  

    8840,0 =  

3.4 lebat malad mukgnarid tapad ,nial gnay narilagnep neisifeok nagnutihrep kutnU 5  .  

neisifeoK ffO-nuR
ffO-nuR atar-atar

hawaS 31,484.93 5,0 2525,0 6262,0
namikumeP 98,433.7 5,0 6790,0 8840,0

nubeK 19,217.5 3,0 0670,0 8220,0
natuH 61,689.6 3,0 9290,0 9720,0

rakuleb kameS 21,032.6 3,0 9280,0 9420,0
iagnuS 75,601 57,0 4100,0 1100,0
gnadaL 66,378.8 5,0 0811,0 0950,0

tupmur gnadap / gnosok hanaT 17,544 52,0 9500,0 5100,0
halmuJ 61,471.57 5844,0

nahal naanuggnep sineJ )aH( sauL sauL .feoK

) C ( ffo nuR neisifeoK gnutihgneM 53.4 lebaT

 
 ,nagnutihrep iraD C rasebes ffo nur / narilagnep neisifeok helorepid  44,0 = 58  54,0 =  



 najuH gnutihgneM 5.4.4 maJ - namaj  

   najuh ialin iuhatekid tapad ayntujnales ,ffo nur neisifeok ialin helorepid haleteS

maj otten najuh nagnutihrep hotnoc halada tukireB .idajret gnay otten - aj .nam  

nuhat 2 gnalu alak kutnU  : 

   C.bR = nR  

ek maJ -1  ,  R1  = bR 1 C.  

     = 54,0 . 35,02  

     = 91,9  

ek maJ -  ,2  R2 bR = 2 C.  

     54,0 . 73,3 =  

    15,1 =  

ek maJ -  ,3  R3 bR = 3 C.  

     54,0 . 93,0 =  

    71,0 =  

ek maJ -  ,4  R4 bR = 4 C.  

     54,0 . 40,0 =  

    20,0 =  

 

maj otten najuh nagnutihrep lisah nasakgniR -  adap tahilid tapad namaj 3.4 lebat 6 



 

gnalU alaK edoireP ek maj )mm( bR c )mm( nR
1 35,02 54,0 91,9
2 73,3 54,0 15,1
3 93,0 54,0 71,0
4 40,0 54,0 20,0

ek maj )mm( bR c )mm( nR
1 34,42 54,0 39,01
2 10,4 54,0 97,1
3 64,0 54,0 12,0
4 40,0 54,0 20,0

ek maj )mm( bR c )mm( nR
1 22,72 54,0 81,21
2 64,4 54,0 00,2
3 15,0 54,0 32,0
4 50,0 54,0 20,0

ek maj )mm( bR c )mm( nR
1 49,03 54,0 58,31
2 70,5 54,0 72,2
3 85,0 54,0 62,0
4 50,0 54,0 20,0

ek maj )mm( bR c )mm( nR
1 68,33 54,0 51,51
2 55,5 54,0 84,2
3 46,0 54,0 92,0
4 60,0 54,0 30,0

nuhaT 05 

namaj-maJ otteN najuH 63.4 lebaT

nuhaT 2 

nuhaT 5 

nuhat 01 

nuhaT 52 

 
  

   utas halas iagabes nakanugid naka aynitnan )cR( otten najuh ialin naraseB

usayakaN edotem nakanuggnem rijnab tibed nakanacnerem kutnuatad tupni  .  

 

 

 

 

 

 

 

 

 

 

 



agnacnaR rijnaB tibeD 6.4.4 usayakaN edoteM n  

 tukireB atad halada  uraB naepmaS SAD  : 

  )A( SAD sauL  mk 6147,157 = 2 

  )L( iagnuS gnajnaP   = mk      72,43  

 )C( narilagnep neisifeoK   = 54,0  

rijnab fargordih aynraseb gnutihid tapad akam ,sata id atad nakrasadreB   nakrasadreb

usayakaN edotem  .  aynnaajregnep hakgnaL : ini hawab id itrepes halada  

 

 )kacnup iapmas najuh naakumrep irad utkaw taggneT ( pT  

   rt 8,0 + gt = pT  

   mk 51 < L : anamiD  L.12,0 = gt 7,0  

                   mk 51 > L   L.850,0 + 4,0 = gt  

                   isartnesnok utkaw = gt  

                   L iagnus rula gnajnap =  
 
  halada uraB naepmaS SAD iagnus gnajnaP   iakapid akam ,mk 72,43  sumur : 

   L.850,0 + 4,0 = gt  

   maj 883,2 = gt  

 
  5,0 aratna rasikreb rt ialiN - 0,1 maj 1 = rt libmaid ,  

   )1.8,0( + 883,2 = pT  

   881,3 = pT  maj  

 T 3,0   malad( kacnup tibed irad ,tibed nanurunep helo nakulrepid gnay utkaW (
)maj ) 

   T 3,0  gt . α =  
   narilagnep haread kutnU ialin libmaid  2 = α  

   T 3,0  883,2 x 2 =  

   T  3,0 maj 577,4 =   

 
 ) rijnab kacnup tibeD ( pQ : tukireb sumur ukalreb ,  

   = pQ  𝐂.𝐀. 𝐨𝐑
𝟑,𝟔 (𝟎, 𝐩𝐓𝟑 +𝐓𝟎,𝟑) 

 
    593,61 = pQ  m3 kited/  

 

 



 fargordih tanidrook nakutnenem kutnu utkaw gnales ,ayntujnales nagnutihrep malaD

: tukireb sumur nakrasadreb helorepid nautas  

 kiaN gnukgneL naigaB  

 pT < t < 0 taas adaP  881,3 < t < 0  

 

 

 

 

 nuruT gnukgneL naigaB  

  ( < t < pT taas adaP  pT 3,0   T +  ) 369,7 < t < 881,3  

 

 

 

 

  taas adaP  pT( 3,0  pT ( < t < ) T + 3,0  )T5,2 +   621,51 < t < 369,7  

 

 

 

 

 

  pT( > t taas adaP 3,0   )T5,2 +  ) 621,51 > t  

 

 

 

 

 

 nagnutihrep lebat malad mukgnar atik tapad akam sata id fargordih nagnutihrep iraD

 nagned tukireb .gnalu alak aparebeb  

 

 

 

 

 

 

4,2

4.2

881,3
.593,61

.

taQ

pT
tpQaQ

577,4
881,3

1

1

3,0.593,61

3,0. 3,0

t

T
pTt

dQ

pQdQ

577,4.5,1
577,4.5,0881,3

2

.5,1
.5,0

2

3,0.593,61

3,0. 3,0

3,0

t

T
TpTt

dQ

pQdQ

577,4.2
577,4.5,1881,3

3

.2
5,1

3

3,0.593,61

3,0. 3,0

3,0

t

T
TpTt

dQ

pQdQ



: tukireb iagabes fargordih nautas helorepid maj n,…,3,2,1=t ialin nakkusamem nagneD  

)maj( t aQ 1dQ 2dQ 3dQ
0 000,0
1 510,1
2 653,5
3 371,41

881,3 993,61 393,61
4 853,31
5 183,01
6 860,8
7 072,6

369,7 819,4 819,4
8 888,4
9 231,4
01 294,3
11 259,2
21 594,2
31 901,2
41 387,1
51 705,1

5521,51 674,1 674,1
61 223,1
71 561,1
81 720,1
91 509,0
02 897,0
12 407,0
22 026,0
32 745,0
42 284,0
52 524,0
62 573,0
72 033,0
82 192,0
92 752,0
03 622,0
13 991,0
23 671,0

usayakaN sitetniS nautaS fargordiH tanidrO 73.4 lebaT

 



33 551,0
43 731,0
53 021,0
63 601,0
73 490,0
83 380,0
93 370,0
04 460,0
14 750,0
24 050,0  

 

 

  ih tanidro iraD  fargordih tanidro malad ek nakkusamid naka ,sata id fargord

 nautas 1 ,5 ,2 gnalu alak nagned usayakaN kitetnis .nuhat 05 nad ,52 ,0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



fargordih halada ini tukireB  .nuhat 2 gnalu alak nagned ,rijnab kutnu sitetnis nautas  

halmuJ
91,9 15,1 71,0 20,0 m( ³ )td/

0 000,0 0 000,0
1 510,1 123,9 0 123,9
2 653,5 791,94 925,1 0 627,05
3 371,41 581,031 860,8 671,0 0 924,831

881,3 993,61 136,051 053,12 829,0 610,0 529,271
4 853,31 307,221 407,42 554,2 480,0 649,941
5 183,01 953,59 321,02 148,2 322,0 645,811
6 860,8 801,47 936,51 413,2 952,0 913,29
7 072,6 395,75 451,21 897,1 112,0 557,17

369,7 819,4 871,54 544,9 893,1 461,0 481,65
8 888,4 898,44 904,7 680,1 721,0 025,35
9 231,4 159,73 363,7 258,0 990,0 562,64
01 294,3 080,23 422,6 748,0 870,0 822,93
11 259,2 611,72 162,5 617,0 770,0 071,33
21 594,2 129,22 744,4 506,0 560,0 830,82
31 901,2 573,91 957,3 115,0 550,0 007,32
41 387,1 773,61 771,3 234,0 740,0 330,02
51 705,1 348,31 686,2 563,0 930,0 439,61

5521,51 674,1 455,31 072,2 903,0 330,0 761,61
61 223,1 931,21 322,2 162,0 820,0 156,41
71 561,1 207,01 199,1 652,0 420,0 279,21
81 720,1 434,9 557,1 922,0 320,0 144,11
91 509,0 713,8 745,1 202,0 120,0 780,01
02 897,0 233,7 463,1 871,0 810,0 298,8
12 407,0 364,6 202,1 751,0 610,0 938,7
22 026,0 896,5 060,1 831,0 410,0 019,6
32 745,0 320,5 439,0 221,0 310,0 290,6
42 284,0 824,4 428,0 701,0 110,0 073,5
52 524,0 409,3 627,0 590,0 010,0 437,4
62 573,0 144,3 046,0 480,0 900,0 471,4
72 033,0 430,3 465,0 470,0 800,0 976,3
82 192,0 476,2 894,0 560,0 700,0 342,3

)maj( t m( Q ³ )td/
)maj/mm( najuh tabikA

nuhaT 2 gnalU alaK fargordiH tanidrO 83.4 lebaT

 



92 752,0 853,2 934,0 750,0 600,0 958,2
03 622,0 870,2 783,0 050,0 500,0 125,2
13 991,0 238,1 143,0 440,0 500,0 222,2
23 671,0 516,1 003,0 930,0 400,0 959,1
33 551,0 424,1 562,0 530,0 400,0 727,1
43 731,0 552,1 432,0 030,0 300,0 225,1
53 021,0 701,1 602,0 720,0 300,0 243,1
63 601,0 679,0 181,0 420,0 200,0 381,1
73 490,0 068,0 061,0 120,0 200,0 340,1
83 380,0 857,0 141,0 810,0 200,0 919,0
93 370,0 866,0 421,0 610,0 200,0 118,0
04 460,0 985,0 011,0 410,0 100,0 517,0
14 750,0 915,0 790,0 310,0 100,0 036,0
24 050,0 854,0 580,0 110,0 100,0 555,0
34 440,0 404,0 570,0 010,0 100,0 094,0
44 930,0 653,0 660,0 900,0 100,0 234,0
54 430,0 413,0 850,0 800,0 100,0 083,0
64 030,0 772,0 150,0 700,0 100,0 533,0
74 720,0 442,0 540,0 600,0 100,0 692,0
84 320,0 512,0 040,0 500,0 100,0 162,0
94 120,0 981,0 530,0 500,0 000,0 032,0
05 810,0 761,0 130,0 400,0 000,0 302,0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ini tukireB .nuhat 5 gnalu alak nagned ,rijnab kutnu sitetnis nautas fargordih halada  

halmuJ
39,01 97,1 12,0 20,0 m( ³ )td/

0 000,0 0 000,0
1 510,1 490,11 0 490,11
2 653,5 755,85 918,1 0 673,06
3 371,41 259,451 306,9 902,0 0 467,461

881,3 993,61 782,971 214,52 401,1 910,0 228,502
4 853,31 640,641 304,92 229,2 001,0 274,871
5 183,01 994,311 259,32 183,3 662,0 890,141
6 860,8 602,88 416,81 457,2 803,0 288,901
7 072,6 945,86 664,41 141,2 152,0 604,58

369,7 819,4 277,35 242,11 466,1 591,0 278,66
8 888,4 934,35 918,8 392,1 151,0 207,36
9 231,4 171,54 467,8 410,1 811,0 760,55
01 294,3 281,83 804,7 800,1 290,0 096,64
11 259,2 572,23 262,6 258,0 290,0 084,93
21 594,2 182,72 392,5 027,0 870,0 273,33
31 901,2 160,32 474,4 906,0 660,0 902,82
41 387,1 394,91 287,3 515,0 550,0 548,32
51 705,1 774,61 791,3 534,0 740,0 551,02

5521,51 674,1 331,61 207,2 863,0 040,0 242,91
61 223,1 944,41 646,2 113,0 330,0 934,71
71 561,1 737,21 073,2 403,0 820,0 044,51
81 720,1 922,11 980,2 372,0 820,0 816,31
91 509,0 998,9 248,1 042,0 520,0 500,21
02 897,0 627,8 326,1 212,0 220,0 385,01
12 407,0 396,7 134,1 781,0 910,0 033,9
22 026,0 287,6 262,1 561,0 710,0 522,8
32 745,0 879,5 211,1 541,0 510,0 152,7
42 284,0 072,5 089,0 821,0 310,0 293,6
52 524,0 646,4 468,0 311,0 210,0 536,5
62 573,0 690,4 267,0 990,0 010,0 869,4
72 033,0 116,3 276,0 880,0 900,0 973,4
82 192,0 381,3 295,0 770,0 800,0 168,3

)maj( t m( Q ³ )td/
)maj/mm( najuh tabikA

nuhaT 5 gnalU alaK fargordiH tanidrO 93.4 lebaT

 



92 752,0 608,2 225,0 860,0 700,0 304,3
03 622,0 474,2 064,0 060,0 600,0 000,3
13 991,0 181,2 604,0 350,0 500,0 546,2
23 671,0 229,1 853,0 740,0 500,0 233,2
33 551,0 596,1 513,0 140,0 400,0 550,2
43 731,0 494,1 872,0 630,0 400,0 218,1
53 021,0 713,1 542,0 230,0 300,0 795,1
63 601,0 161,1 612,0 820,0 300,0 804,1
73 490,0 420,1 091,0 520,0 300,0 142,1
83 380,0 209,0 861,0 220,0 200,0 490,1
93 370,0 597,0 841,0 910,0 200,0 569,0
04 460,0 107,0 031,0 710,0 200,0 058,0
14 750,0 816,0 511,0 510,0 200,0 057,0
24 050,0 545,0 101,0 310,0 100,0 166,0
34 440,0 084,0 980,0 210,0 100,0 385,0
44 930,0 424,0 970,0 010,0 100,0 415,0
54 430,0 373,0 960,0 900,0 100,0 354,0
64 030,0 923,0 160,0 800,0 100,0 993,0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 fargordih halada ini tukireB .nuhat 01 gnalu alak nagned ,rijnab kutnu sitetnis nautas  

halmuJ
81,21 00,2 32,0 20,0 m( ³ )td/

0 000,0 0 000,0
1 510,1 853,21 0 853,21
2 653,5 522,56 720,2 0 152,76
3 371,41 695,271 796,01 332,0 0 625,381

881,3 993,61 207,991 603,82 032,1 120,0 952,922
4 853,31 676,261 157,23 552,3 211,0 597,891
5 183,01 424,621 976,62 667,3 692,0 561,751
6 860,8 052,89 337,02 860,3 343,0 493,221
7 072,6 553,67 311,61 483,2 972,0 131,59

369,7 819,4 598,95 225,21 358,1 712,0 784,47
8 888,4 425,95 328,9 044,1 961,0 559,07
9 231,4 513,05 267,9 031,1 131,0 733,16
01 294,3 035,24 252,8 321,1 301,0 700,25
11 259,2 059,53 579,6 949,0 201,0 679,34
21 594,2 883,03 698,5 208,0 680,0 271,73
31 901,2 686,52 489,4 876,0 370,0 124,13
41 387,1 217,12 312,4 375,0 260,0 065,62
51 705,1 353,81 165,3 484,0 250,0 154,22

5521,51 674,1 079,71 010,3 904,0 440,0 334,12
61 223,1 490,61 749,2 643,0 730,0 424,91
71 561,1 881,41 936,2 933,0 130,0 891,71
81 720,1 705,21 723,2 403,0 130,0 961,51
91 509,0 620,11 150,2 862,0 820,0 273,31
02 897,0 027,9 808,1 632,0 420,0 987,11
12 407,0 965,8 495,1 802,0 120,0 293,01
22 026,0 455,7 504,1 381,0 910,0 161,9
32 745,0 956,6 932,1 261,0 710,0 670,8
42 284,0 178,5 290,1 241,0 510,0 021,7
52 524,0 571,5 369,0 621,0 310,0 772,6
62 573,0 265,4 948,0 111,0 110,0 335,5
72 033,0 220,4 847,0 890,0 010,0 878,4
82 192,0 645,3 066,0 680,0 900,0 003,4

)maj( t m( Q ³ )td/
)maj/mm( najuh tabikA

nuhaT 01 gnalU alaK fargordiH tanidrO 04.4 lebaT

 
 

 

 



92 752,0 621,3 185,0 670,0 800,0 197,3
03 622,0 557,2 315,0 760,0 700,0 243,3
13 991,0 924,2 254,0 950,0 600,0 649,2
23 671,0 141,2 893,0 250,0 500,0 795,2
33 551,0 888,1 153,0 640,0 500,0 982,2
43 731,0 466,1 013,0 040,0 400,0 810,2
53 021,0 764,1 372,0 630,0 400,0 977,1
63 601,0 392,1 142,0 130,0 300,0 965,1
73 490,0 041,1 212,0 820,0 300,0 383,1
83 380,0 500,1 781,0 420,0 300,0 912,1
93 370,0 688,0 561,0 220,0 200,0 570,1
04 460,0 187,0 541,0 910,0 200,0 749,0
14 750,0 986,0 821,0 710,0 200,0 538,0
24 050,0 706,0 311,0 510,0 200,0 637,0
34 440,0 535,0 001,0 310,0 100,0 946,0
44 930,0 274,0 880,0 110,0 100,0 275,0
54 430,0 614,0 770,0 010,0 100,0 405,0
64 030,0 763,0 860,0 900,0 100,0 544,0
74 720,0 323,0 060,0 800,0 100,0 293,0
84 320,0 582,0 350,0 700,0 100,0 643,0
94 120,0 152,0 740,0 600,0 100,0 503,0
05 810,0 122,0 140,0 500,0 100,0 962,0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



.nuhat 52 gnalu alak nagned ,rijnab kutnu sitetnis nautas fargordih halada ini tukireB  

halmuJ
58,31 72,2 62,0 20,0 m( ³ )td/

0 000,0 0 000,0
1 510,1 050,41 0 050,41
2 653,5 951,47 403,2 0 364,67
3 371,41 832,691 261,21 562,0 0 566,802

881,3 993,61 750,722 381,23 993,1 420,0 366,062
4 853,31 959,481 732,73 107,3 721,0 520,622
5 183,01 147,341 333,03 282,4 733,0 396,871
6 860,8 807,111 475,32 884,3 093,0 061,931
7 072,6 418,68 023,81 117,2 713,0 261,801

369,7 819,4 990,86 732,41 701,2 742,0 096,48
8 888,4 776,76 861,11 736,1 291,0 576,08
9 231,4 702,75 990,11 482,1 941,0 937,96
01 294,3 653,84 283,9 672,1 711,0 131,95
11 259,2 478,04 039,7 970,1 611,0 000,05
21 594,2 055,43 307,6 219,0 890,0 462,24
31 901,2 502,92 666,5 177,0 380,0 527,53
41 387,1 686,42 097,4 256,0 070,0 891,03
51 705,1 768,02 940,4 155,0 950,0 625,52

5521,51 674,1 234,02 224,3 664,0 050,0 963,42
61 223,1 892,81 153,3 493,0 240,0 580,22
71 561,1 131,61 100,3 583,0 630,0 355,91
81 720,1 122,41 646,2 543,0 530,0 642,71
91 509,0 635,21 233,2 403,0 130,0 402,51
02 897,0 250,11 650,2 862,0 820,0 304,31
12 407,0 347,9 218,1 632,0 420,0 618,11
22 026,0 985,8 895,1 802,0 220,0 614,01
32 745,0 175,7 904,1 481,0 910,0 381,9
42 284,0 576,6 242,1 261,0 710,0 590,8
52 524,0 488,5 590,1 341,0 510,0 631,7
62 573,0 781,5 569,0 621,0 310,0 192,6
72 033,0 375,4 158,0 111,0 110,0 645,5
82 192,0 130,4 057,0 890,0 010,0 988,4

)maj( t m( Q ³ )td/
)maj/mm( najuh tabikA

nuhaT 52 gnalU alaK fargordiH tanidrO 14.4 lebaT

 
 

 



92 752,0 455,3 166,0 680,0 900,0 013,4
03 622,0 331,3 385,0 670,0 800,0 008,3
13 991,0 267,2 415,0 760,0 700,0 053,3
23 671,0 534,2 354,0 950,0 600,0 359,2
33 551,0 641,2 993,0 250,0 500,0 306,2
43 731,0 298,1 253,0 640,0 500,0 592,2
53 021,0 866,1 013,0 040,0 400,0 320,2
63 601,0 074,1 472,0 630,0 400,0 387,1
73 490,0 692,1 142,0 130,0 300,0 275,1
83 380,0 341,1 312,0 820,0 300,0 683,1
93 370,0 700,1 781,0 420,0 300,0 222,1
04 460,0 888,0 561,0 220,0 200,0 770,1
14 750,0 387,0 641,0 910,0 200,0 059,0
24 050,0 096,0 821,0 710,0 200,0 738,0
34 440,0 806,0 311,0 510,0 200,0 837,0
44 930,0 635,0 001,0 310,0 100,0 156,0
54 430,0 374,0 880,0 110,0 100,0 375,0
64 030,0 714,0 870,0 010,0 100,0 605,0
74 720,0 763,0 860,0 900,0 100,0 644,0
84 320,0 423,0 060,0 800,0 100,0 393,0
94 120,0 682,0 350,0 700,0 100,0 643,0
05 810,0 252,0 740,0 600,0 100,0 503,0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 sitetnis nautas fargordih halada ini tukireB .nuhat 05 gnalu alak nagned ,rijnab kutnu  

halmuJ
51,51 84,2 92,0 30,0 m( ³ )td/

0 000,0 0 000,0
1 510,1 573,51 0 573,51
2 653,5 051,18 125,2 0 176,38
3 371,41 637,412 903,31 092,0 0 533,822

881,3 993,61 164,842 712,53 035,1 620,0 532,582
4 853,31 593,202 847,04 050,4 931,0 233,742
5 183,01 192,751 391,33 686,4 963,0 835,591
6 860,8 832,221 697,52 718,3 624,0 872,251
7 072,6 799,49 740,02 769,2 743,0 853,811

369,7 819,4 915,47 085,51 503,2 072,0 476,29
8 888,4 750,47 122,21 297,1 012,0 082,88
9 231,4 995,26 541,21 504,1 361,0 313,67
01 294,3 419,25 662,01 793,1 821,0 507,46
11 259,2 727,44 876,8 181,1 721,0 317,45
21 594,2 708,73 533,7 899,0 701,0 842,64
31 901,2 859,13 002,6 448,0 190,0 390,93
41 387,1 410,72 142,5 317,0 770,0 440,33
51 705,1 438,22 034,4 306,0 560,0 239,72

5521,51 674,1 853,22 547,3 905,0 550,0 766,62
61 223,1 320,02 766,3 134,0 640,0 761,42
71 561,1 256,71 482,3 224,0 930,0 793,12
81 720,1 165,51 598,2 873,0 830,0 278,81
91 509,0 817,31 255,2 333,0 430,0 736,61
02 897,0 390,21 052,2 392,0 030,0 766,41
12 407,0 166,01 389,1 952,0 720,0 039,21
22 026,0 893,9 847,1 822,0 420,0 893,11
32 745,0 582,8 145,1 102,0 120,0 840,01
42 284,0 403,7 953,1 771,0 810,0 858,8
52 524,0 934,6 891,1 651,0 610,0 908,7
62 573,0 676,5 650,1 831,0 410,0 488,6
72 033,0 400,5 139,0 121,0 310,0 960,6
82 192,0 114,4 128,0 701,0 110,0 053,5

)maj( t m( Q ³ )td/
)maj/mm( najuh tabikA

nuhaT 05 gnalU alaK fargordiH tanidrO 24.4 lebaT

 
 

 

 



92 752,0 988,3 327,0 490,0 010,0 617,4
03 622,0 824,3 836,0 380,0 900,0 851,4
13 991,0 220,3 265,0 370,0 800,0 566,3
23 671,0 466,2 694,0 560,0 700,0 132,3
33 551,0 943,2 734,0 750,0 600,0 848,2
43 731,0 070,2 583,0 050,0 500,0 115,2
53 021,0 528,1 043,0 440,0 500,0 412,2
63 601,0 906,1 992,0 930,0 400,0 259,1
73 490,0 814,1 462,0 430,0 400,0 027,1
83 380,0 052,1 332,0 030,0 300,0 715,1
93 370,0 201,1 502,0 720,0 300,0 733,1
04 460,0 279,0 181,0 420,0 200,0 971,1
14 750,0 758,0 951,0 120,0 200,0 930,1
24 050,0 557,0 141,0 810,0 200,0 619,0
34 440,0 666,0 421,0 610,0 200,0 708,0
44 930,0 785,0 901,0 410,0 100,0 217,0
54 430,0 715,0 690,0 310,0 100,0 826,0
64 030,0 654,0 580,0 110,0 100,0 355,0
74 720,0 204,0 570,0 010,0 100,0 884,0
84 320,0 453,0 660,0 900,0 100,0 034,0
94 120,0 313,0 850,0 800,0 100,0 973,0
05 810,0 572,0 150,0 700,0 100,0 433,0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



R 05 nad ,52 ,01 ,5 ,2 gnalu alak kutnu sitetnis nautas fargordih isalutipake  nuhat   tapad

4.4 lebat adap tahilid 3. 

nuhat 2 nuhat 5 nuhat 01 nuhat 52 nuhat 05
0 000,0 000,0 000,0 000,0 000,0 000,0
1 510,1 123,9 490,11 853,21 050,41 573,51
2 653,5 627,05 673,06 152,76 364,67 176,38
3 371,41 924,831 467,461 625,381 566,802 533,822

881,3 993,61 529,271 228,502 952,922 366,062 532,582
4 853,31 649,941 274,871 597,891 520,622 233,742
5 183,01 645,811 890,141 561,751 396,871 835,591
6 860,8 913,29 288,901 493,221 061,931 872,251
7 072,6 557,17 604,58 131,59 261,801 853,811

369,7 819,4 481,65 278,66 784,47 096,48 476,29
8 888,4 025,35 207,36 559,07 576,08 082,88
9 231,4 562,64 760,55 733,16 937,96 313,67
01 294,3 822,93 096,64 700,25 131,95 507,46
11 259,2 071,33 084,93 679,34 000,05 317,45
21 594,2 830,82 273,33 271,73 462,24 842,64
31 901,2 007,32 902,82 124,13 527,53 390,93
41 387,1 330,02 548,32 065,62 891,03 440,33
51 705,1 439,61 551,02 154,22 625,52 239,72

5521,51 674,1 761,61 242,91 334,12 963,42 766,62
61 223,1 156,41 934,71 424,91 580,22 761,42
71 561,1 279,21 044,51 891,71 355,91 793,12
81 720,1 144,11 816,31 961,51 642,71 278,81
91 509,0 780,01 500,21 273,31 402,51 736,61
02 897,0 298,8 385,01 987,11 304,31 766,41
12 407,0 938,7 033,9 293,01 618,11 039,21
22 026,0 019,6 522,8 161,9 614,01 893,11
32 745,0 290,6 152,7 670,8 381,9 840,01
42 284,0 073,5 293,6 021,7 590,8 858,8
52 524,0 437,4 536,5 772,6 631,7 908,7
62 573,0 471,4 869,4 335,5 192,6 488,6
72 033,0 976,3 973,4 878,4 645,5 960,6
82 192,0 342,3 168,3 003,4 988,4 053,5

)maj(t )ktd/3m(Q
gnalU alaK

rijnaB fargordiH isalutipakeR 34.4 lebaT

 
 

 



92 752,0 958,2 304,3 197,3 013,4 617,4
03 622,0 125,2 000,3 243,3 008,3 851,4
13 991,0 222,2 546,2 649,2 053,3 566,3
23 671,0 959,1 233,2 795,2 359,2 132,3
33 551,0 727,1 550,2 982,2 306,2 848,2
43 731,0 225,1 218,1 810,2 592,2 115,2
53 021,0 243,1 795,1 977,1 320,2 412,2
63 601,0 381,1 804,1 965,1 387,1 259,1
73 490,0 340,1 142,1 383,1 275,1 027,1
83 380,0 919,0 490,1 912,1 683,1 715,1
93 370,0 118,0 569,0 570,1 222,1 733,1
04 460,0 517,0 058,0 749,0 770,1 971,1
14 750,0 036,0 057,0 538,0 059,0 930,1
24 050,0 555,0 166,0 637,0 738,0 619,0
34 440,0 094,0 385,0 946,0 837,0 708,0
44 930,0 234,0 415,0 275,0 156,0 217,0
54 430,0 083,0 354,0 405,0 375,0 826,0
64 030,0 533,0 993,0 544,0 605,0 355,0
74 720,0 692,0 253,0 293,0 644,0 884,0
84 320,0 162,0 013,0 643,0 393,0 034,0
94 120,0 032,0 372,0 503,0 643,0 973,0
05 810,0 302,0 142,0 962,0 503,0 433,0  

 

 

   

 

 

 

 

 

 

 

 

 

 

 



 rabmag adap itrepes usayakaN fargordih kifarg malad mukgnarid tapad akam ,sata id rijnab fargordih isalutipaker iraD tukireb 51.4 . 

 

gnalU alaK aparebeB kutnU fargordiH tinU kifarG 51.4 rabmaG

0

05

001

051

002

052

003

0 01 02 03 04 05 06

)td/³
m( 

Q

)maj( t

FARGORDIH TINU KIFARG
 gnalu alaK

nht 2
 gnalU alaK

nht 5
 gnalU alaK

nht 01
 gnalU alaK

nht 52
 gnalU alaK

nht 05

 



 

 

 fargordih lisah iraD ed ialin helorepid ,rijnab  rijnab tib gnalu alak aparebeb kutnu . 

.tukireb 44.4 lebat adap tahilid tapad anacner rijnab tibed nagnutihrep lisah namukgnaR  

oN rT )kited/3m ( mumiskam tibeD
1 2 39,271
2 5 28,502
3 01 62,922
4 52 66,062
5 05 32,582

anacneR rijnaB tibeD lebaT 44.4 lebaT

 
 

7.4.4   gnutihgneM R tibeD ata - ataR  kudaW  

  atar tibeD -  gnay isatnemides aynraseb nakutnenem kutnu nakulrepid atar

 .naepmaS iagnus helo awabret atar irad tapadid ini tibeD -  edoirep aparebeb irad atar

lad ek kusam gnay nanuhat tibed .4 lebaT .kudaw ma 54   atad isalutipaker nakkujnunem

bed atar tibed aynraseB .naepmaS iagnus nanalub ti -  gnutihid tapad iagnus atar

2( sumur nakrasadreb - : tukireb iagabes )01  

𝑌𝑄 =
1
21  x ( � MQ )

21

1

  

atar tibed = YQ : anamiD - nuhat utas malad nairah atar  m( 3 )ktd/  

 atar tibed = MQ -  nalub utas malad nairah atar m( 3 )ktd/  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

.4 lebaT 54  uraB naepmaS gnudneB nanaluB wolfnI tibeD  

atareR Q
naJ beF raM rpA ieM inuJ iluJ tsugA tpeS tkO voN seD nanuhaT

]1[ ]2[ ]3[ ]4[ ]5[ ]6[ ]7[ ]8[ ]9[ ]01[ ]11[ ]21[ ]31[ ]41[
0002 67,16 6,74 96,54 20,73 23,82 97,71 57,11 42,01 82,7 97,31 70,23 90,51 73,72
1002 61,32 54,88 58,84 25,82 59,81 17,12 25,21 31,01 56,31 13,61 73,81 71,81 75,62
2002 61,04 60,931 61,13 54,13 8,31 89,21 88,11 29,9 72,92 5,22 83,21 68,02 92,13
3002 54,24 23,77 83,04 56,71 57,22 84,01 24,01 70,9 22,8 46,8 61,31 10,22 55,32
4002 41,62 74,55 20,24 44,71 47,51 82,6 58,01 56,9 60,8 57,7 72,11 24,33 43,02
5002 37,81 13,22 38,13 90,62 90,31 35,21 5,11 29,8 76,8 58,11 45,01 34,53 26,71
6002 65,27 77,54 2,83 4,33 37,92 45,01 22,21 22,11 75,9 29,8 13,11 44,91 42,52
7002 51,41 69,12 93 5,83 41,41 50,21 20,01 82,9 62,8 68,8 61,21 69,12 35,71
8002 69,35 12,311 45,37 28,81 62,41 16,02 20,01 82,9 62,8 68,8 47,01 4,21 05,92
9002 69,12 45,37 78,91 10,31 33,02 87,91 24,9 64,9 50,7 60,7 72,8 81,8 61,81
0102 68,33 63,23 82 37,23 19,02 47,61 60,81 52,81 24,91 58,22 39,72 5,44 03,62
halmuJ 98,804 50,717 45,834 36,492 20,212 94,161 66,821 24,511 17,721 93,731 02,861 64,152
atarer Q 71,73 91,56 78,93 87,62 72,91 86,41 07,11 94,01 16,11 94,21 92,51 68,22

nuhaT
naluB

64,362 = yQΣ

 

 : nagnareteK  

]1[   nuhaT =  

 =     ]31[]21[]11[]01[]9[]8[]7[]6[]5[]4[]3[ ]2[ atar tibed - m malad nalub pait atar 3 kited/  

]41[    [ = 𝑌𝑄 = 1
21

 x ( 𝛴 𝑀𝑄 )] 

atar tibeD = atarer Q - m malad nuhat 11 lavretni malad nanalub atar 3 kited/  



 

 gnay nanuhat tibed aynraseB atar halada  nakanugid naka -  nuhat irad nanuhat tibed atar

0002 - : naktapadid aggnihes ,0102  

Q  t   =
∑ 𝑦𝑄
𝑎𝑙𝑚𝑢𝑗 ℎ 𝑎𝑡 ℎ 𝑛𝑢

 

  =
362 , 64
11

  

 m 59,32 = 3 kited/  

 

 nakrasadreb idajret gnay lautka isatnemides nagnutihrep kutnu nakanugid naka ini tibeD

.RDS edotem  

 

.4.4 8  nemideS gnutihgneM  lautkA nagnapaL  

   ini atad anamid ,lepmas naijugnep nagned helorepid nagnapal lautka nemideS

 lepmaS .osowodnoB uraB naepmaS kudaw id ria lepmas nalibmagnep iulalem helorepid

em kutnu nakanugid naka gnay remirp atad idajnem naka ini  isatnemides gnutihgn

.naepmaS iagnus ek kusam gnay lautka  

   misum taas 0102 iluJ nalub adap utiay ,ilak aud nakukalid lepmas nalibmagneP

 misum lepmas nalibmagneP .najuhgnep misum taas 2102 iraunaj nalub nad uaramek

id utiay ,kitit agit id nakukalid uaramek   haread id ,gnudneb mulebes uluh naigab

1.4 rabmaG .gnudneb haduses nad ,gnudneb 6  isakol utas halas nakkujnunem

.uaramek misum taas nalibmagnep  

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 16  taaS nalibmagneP isakoL  misuM uarameK  

 



 

maid asib  aynah  najuh misum lepmas nalibmagneP  laH .ajas gnudneb naigab adap lib

 .naknikgnumem kadit  gnay nalibmagnep isakol isidnok adap anerak nakbabesid ini

1.4 rabmaG .nalibmagnep naktiluynem nicil gnay iagnus gnerel nad sared iagnus surA 7 

najuhgnep misum taas lepmas nalibmagnep isakol nakkujnunem  rabmag nakgnades ,

1.4 8 kitit nakkujnunem -  uaramek misum taas nakukalid gnay lepmas nalibmagnep kitit

.najuhgnep nad  

 

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 17 najuH misuM taaS nalibmagneP isakoL  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4 rabmaG 8 kitiT  riA lepmaS nalibmagneP  



 

   arac nupadA : tukireb iagabes lepmas naijugnep  

: apureb nahab nad tala nakpaiS  

.1  ria lepmaS  

.2  ruku tepiP  

.3  ruku gnubaT  

.4  egufirtneC nemides nakpadnegnem kutnu ,  

.5  nevO  

.6  latigid nagnabmiT  

: naabocrep naanaskaleP  

.1  agned lepmas libma naidumek ,hadaw malad lepmas uluhad hibelret kocoK  n

 .lm 01 kaynabes ruku tepip nakanuggnem  

.2   2 libmaid hadaw paites malaD .ruku gnubat malad ek tubesret lepmas gnauT

.naijugnep natarukaek kutnu lepmas  

.3   amanreb gnay tala malad ek ruku gnubat nakkateL egufirtnec  gnubat isisop ruta ,

gnihes apur naikimedes ruku .gnabmies ag  

.4   malad lepmas ratuP egufirtnec  .mpr ubir 2 natapecek nagned tinem 01 amales  

.5   adaP .aynmalad id ada gnay ria gnaub nad ruku gnubat takgna ,tinem 01 haleteS

itah tagnas nagned nakukalid surah aynria gnaubmem taas -  nemides raga itah

egnem halet gnay .uggnagret kadit gnubat rasad id padn  

.6   kutnu nevo malad ek nemides napadne isireb halet gnay ruku gnubat nakkusaM

.nakgnirekid  

.7   nagnabmit nakanuggnem gnabmitid ruku gnubat naidumek ,gnirek haleteS

.)ruku gnubat + lepmas( rotok tareb helorepmem kutnu latigid  

.8   ilabmek nakkusam naidumek ,hisreb ipamas ria nagned ruku gnubat nakhisreB

.nakgnirekid kutnu nevo malad  

.9  .gnubat tareb helorepmem kutnu tubesret ruku gnubat gnabmit ,gnirek haleteS  

.01   helorep atik akam ,gnubat hisreb tareb nagned rotok tareb ignarugnem nagneD

 ialin aynraseb daol dednepsus . 

 

1.4 rabmag helo nakkujnutid nakukalid naka gnay naabocrep irad nahab nad talA 9  ,

 amanreb gnay tala nakgnades egufirtnec  .4 rabmag helo nakkujnutid 02  tukireb . 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 19 naabocreP nahab nad talA  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.4 rabmaG 02  egufirtneC  

 

   nasuruJ hanaT riA nad riA muirotarobaL id nakukalid lepmas naijugneP

 nemides naraseb helorepid ini naijugnep iraD .ayajiwarB satisrevinU nariagneP kinkeT

 apureb daol dednepsus   .najuh nad uaramek misum isidnok adap  

    

 



 

.4 lebaT 64  lepmaS lisaH padahreT baL ijU lisaH  

 

misuM uarameK najuH

002 052
003 003
002 -

)retil/gm( diloS dednepsuS

)retil/gm( atar-ataR

nalibmagneP utkaW 0102 iluJ 13 2102 iraunaJ 90

57233,332
 

 

  atar ialin nakanugid sC ialin kutnU -  misum nad uaramek misum taas adap atar

aggnihes ,najuh  

 𝑠𝐶 = 332 + 572
2

= 452  gm / retil  

 

adreb idajret gnay nagnapal isatnemides gnutihid tapad ayntujnaleS  nakras  rijnab tibed

atar tibed nad anacner -  gnay RDS ialin naraseb iuhatekid kutnu ,kudaw nanuhat atar

.idajret  

 

anacneR rijnaB tibeD nakrasadreB .1  

   aynrasad adap anacner tibed nakanuggnem nagnapal isatnemides nagnutihgneP

 padahret idajret gnay tibed huragnep aynraseb iuhategnem kutnu naujutreb isatnemides  

 .SAD utaus latot  44.4 lebat adap tahilid tapad anacner rijnab tibed ialin aynraseB

 .aynmulebes  

   rijnab tibed kutnu lautka isatnemides nagnutihrep hotnoc halada tukireB

Q( nuhat 2 gnalu alak anacner nuhat2 : )  

ataD - : iuhatekid gnay atad  

 Q nuhat2   m 39,271 = 3 kited/retil 039.271 = kited/  

 sC        01.45,2 = retil/gm 452 = -7 retil/not  

 E       283.353.1 = nuhat/not 559,  

 A       nuhat/aH/not 3300,81 =  

: halada idajret gnay nagnapal lautka isatnemides aynraseB  

  sQ  Q .sC = nuhat2  

   01.45,2 = -7 039.271 .  

   irah/not 350,597.3 =  



 

   nuhat/not 202,491.583.1 =  

 

: halada RDS ialin aynraseb aggniheS  

𝑅𝐷𝑆 =
𝑖𝑠𝑎𝐻 𝑙 𝑛𝑒𝑚𝑖𝑑𝑒𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ( 𝑠𝑄 )

𝑖𝑠𝑜𝑟𝐸  𝑙𝑎𝑡𝑜𝑡  𝑎𝑑𝑎𝑝  𝑢𝑡𝑎𝑢𝑠  𝑆𝐴𝐷 (𝐸)
 

akam ,nuhat/not 559,283.353.1 rasebes E ialin nagneD  

    = RDS
1. 583 . 491 , 202
1. 353 . 283 , 559

 %001 x  

   = 4,201  % 

 

: halada nagnapal lautka nemides raseB  

  = Y  SAD sauL x RDS x  A  

       x 3300,81 =  41,201 67,471.57 x %  

       = 641,468.583.1  nuhat/not  

 

 lebat adap tahilid tapad nial gnay anacner rijnab tibed kutnu nagnutihrep namukgnaR

.ini hawab id 74.4  

aparebeB kutnU lautkA nemideS nad RDS nagnutihreP 74.4 lebaT  gnalU alaK  

alaK tibeD
gnalU rijnaB
)nht( )ktd/3m( )rtl/gm( )nht/not( )nht/not( )%( )nht/ah/not(

2 39,271 452 202,491.583.1 559,283.353.1 053,201 852,502.583.1
5 28,502 452 838,746.846.1 559,283.353.1 718,121 699,066.846.1
01 62,922 452 316,504.638.1 559,283.353.1 096,531 072,024.638.1
52 66,062 452 531,429.780.2 559,283.353.1 472,451 997,049.780.2
05 32,582 452 373,337.482.2 559,283.353.1 618,861 806,157.482.2

sC sQ E RDS Y

 

 

 

 

 

 

 

 

 

 



 

ataR tibeD nakrasadreB .2 - nanuhaT ataR   

  atar tibed atad nakanugid ,ini nagnutihrep malaD -  ek kusam gnay nanuhat atar

.aynnagnutihrep hakgnal halada tukireB .kudaw malad  

ataD -  iuhatekid gnay atad : 

     sC   = 01.45,2 = retil/gm452 -7 retil/not  

         wQ  m 59,32 = 3 kited/retil 059.32 = kited/  

    E  nuhat/not 559,283.353.1 =  

   A nuhat/aH/not 3300,81 =  

 

: halada idajret gnay nagnapal lautka isatnemides aynraseB  

  sQ  wQ .sC =  

   01.45,2 = -7 059.32 .  

   t 795,525 = irah/no  

   nuhat/not 59,248.191 =  

 

: halada RDS ialin aynraseb aggniheS  

𝑅𝐷𝑆 =
𝑙𝑖𝑠𝑎𝐻  𝑛𝑒𝑚𝑖𝑑𝑒𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ( 𝑠𝑄 )

𝑖𝑠𝑜𝑟𝐸  𝑙𝑎𝑡𝑜𝑡  𝑎𝑑𝑎𝑝  𝑢𝑡𝑎𝑢𝑠  𝑆𝐴𝐷 (𝐸)
 

akam ,nuhat/not 559,283.353.1 rasebes E ialin nagneD  

    = RDS
191 . 481 , 59

1. 353 . 283 , 559
 %001 x  

   % 71,41=  

: halada nagnapal lautka nemides raseB  

  SAD sauL x RDS x  A = Y  

      67,471.57 x %71,41 x 3300,81 =  

      nuhat/not 598,577.191 =  

 

9.4.4   gnutihgneM kudaW aisU asiS nad isatnemideS ujaL  

  gnay nemides emulov aynraseB   hisiles nakrasadreb gnutihid gnudneb kusam

rihkaret emulov padahret aynmulebes emulov aratna  .  emulov aynraseb nagnutihreP

: halada  

  ,5891 nuhat ,isareporeb lawA   nagnupmat emulov   000.005.1 = m3 

 uhat edoireP  8002 n   nagnupmat emulov       = m 000.009 3  

 muloV itam nagnupmat e    m 000.009     = 3 



 

aynraseb ,aggniheS  nagnarugnep  emulov  : halada kudaw  

    lawa nagnupmat .V = –  nagnupmat V rihka  

    =  000.005.1 m  3 – m 000.009 3 

   m 000.006 = 3 

 

 nemideS ujaL   =
1. 005 . 000 − 009 . 000

32
 m 69,680.62 = 3 nuhat/  

gS raseb nagneD   = m/not 116,2 3  akam ,  x 116,2 nagned nelavike nemides ujal

 .nuhat/not 250,311.86 = 69,680.62  

: rasebes isiret hadus gnay egarots daed emuloV  

    000.009 = – VΔ  

    000.009 = –  rihka nagnupmat .V[ –  lawa.V( – ])itam.V  

    000.009 = –  000.009[ –  000.005.1( – .009 ])000  

   m 000.006 = 3 

 

 = uraB naepmaS kudaw aisu asiS
003 . 000

62 . 680 , 69
  = 11 , 5,11 ~ 94  nuhat  

 + 8002 nuhat : adap rihkareb kudaw aisu aggnihes 11 02 = nuhat 5, 91  nalub 6 +  

: halada 1102 nuhat iapmas kudaw kusam gnay nemides emuloV  

   m 000.006 = 3 1102( + - m 69,680.62 x )8002 3 

   m 000.006 = 3 m 69,680.62 x 3 + 3 

   m 88,062.876 = 3 

 

  kudaw anacner aisu asis akam ,helorepid gnay atad nakrasadreb uajnitiD  

 05 halada anacner aisu nagneD .raseb gnay isatnemides tabika nagnarugnep imalagnem

edi akam ,nuhat  lawa irad gnutihret igal nuhat 72 hisam kudaw anug aisu asis aynla

5891 nuhat isareporeb ialum kudaw .  asis aynraseb helorepid sisilana lisah irad numaN

 .nuhat 5,11 aynah kudaw anug aisu  

: halada kudaw anug aisu nagnarugnep aynraseb esatnesreP  

     =
( 72 − 11 ,5)

72
 %001 x  

    % 14,75 =  

   

 

 



 

   aynisatnemides ujal ,nagnapal id nemides lepmas nakanuggnem alib aratnemeS

: halada  

 
01.45,2 = retil/gm452 =  sC  ,iuhatekiD -7 retil/not  

       m 59,32 = wQ 3 kited/retil 059.32 = kited/  

 idajret gnay isatnemides aynraseB : halada  

  sQ  wQ .sC =  

   01.45,2 = -7 059.32 .  

   irah/not 795,525 =  

   nuhat/not 59,248.191 =  

 

gS nagned  nemides ujal akam ,116,2 =   =
191 . 248 , 59
2, 116

 m 98,474.37 = 3 nuhat/  

 uraB naepmaS kudaw anug aisu asiS   =
003 . 000

37 . 474 , 98  
  = 80,4  nuhat  nuhat I,4 ~  

 + 8002 nuhat adap rihkareb kudaw anug aisU 1,4  02 = nuhat 21   3 + irah  

: halada 1102 nuhat iapmas kudaw kusam gnay nemides emuloV  

   m 000.006 = 3 1102( + - m 98,474.37 x )8002 3 

   m 000.006 = 3 m 98,474.37 x 3 + 3 

   m 76,424.028 = 3 

 

nakrasadreb gnutihid alibapA   kudaw anug aisu naktapadid akam ,lautka nemides

 rasebes 1,4   .8002 nuhat irad gnutihret nuhat    

: halada kudaw anug aisu nagnarugnep aynraseb esatnesreP  

     =
( 72 −4,1)

72
 %001 x  

    % 18,48 =  

 

 

 

 

 

 

 

 



 

.4 5 nagnutihreP lisaH asilanA  

.4 5 SAD isorE asilanA 1.  

   lisah nakrasadreb uraB naepmaS SAD adap idajret gnay isore aynraseB

.4 lebat nakrasadreB .nuhat/aH/not 3300,81 rasebes helorepid nagnutihrep 84  akam ,

.gnades irogetak malad SAD hayaliw adap idajret gnay isore awhab naklupmisid tapad  

.4 lebaT 84  B isakifisalK isorE ayaha  

   

nhT/aH/noT nuhaT/mM
I nagniR tagnaS 57,1< 1,0<
II nagniR 05,71-57,1 0,1-1,0
III gnadeS 52,64-05,71 5,2-0,1

VI tareB 05,29-52,64 0,5-5,2
V tareB tagnaS 05,29> 0,5>

isorE ayahaB
saleK

 
   areges ulrep ,gnades irogetak adap adareb idajret gnay isore irogetak nupualaW

 atat helo nakbabesid tapad isore ujaL .isore ujal nailadnegnep nanagnanep nakukalid

 nahal anug gnabmies kadit gnay   .SAD hayaliw id aH  natuh nasaul irad tahilid tapad ini l

uraB naepmaS SAD saul latot irad % 92,9 aynah gnay  )82.4 lebat( .  ayngnarukreB

 ria napaser hayaliw  ria nasapmil nakbabeynem  naakumrep  najuh taas idajret gnay

gnay halmuj malad hanat naakumrep sureggnem nad raseb idajnem   .nakifingis  nasureG

 gnay iagnus ek iapmas awabret nad narulas malad ek kusam naka ini isore hanat

.kudaw id isalumukaret nad padneret naka aynrihka   apureb tapad ini nanagnaneP

ananem nad ,nahal anug atat gnalu narutagnep ,nauajihgnep natuh laera nasaulrep  m

 naktabilem ini nanagnanep malad aynarikes numaN .sarek namanat nagned nahal

takaraysam  ratikes  patet numan nahal isidnok agajnem tuki tapad takaraysam aggnihes ,

.nahal nakiabrep irad imonoke araces taafnam tapadnem  

 

.4 5  asilanA 2.  yrevileD tnemideS ialiN )RDS( oitaR  

   .kudaw malad ek kusam aynhurules kadit hayaliw utaus adap idajret gnay isorE

 idajnem gnay nasikignep lisah hanat akam ,saul gnay hayaliw utaus itupilem alibapA

 isore naka naigabes   ,iagnus malad ek kusam mulebes uluhad hibelret padnegnem

patet igal naigabes nakgnades   .kudaw id padnegnem nad awabret  ini napadnegneP

 helo nakbabesid  nasapmil igrene aynraseb narila  dit idajret gnay  kutnu ipukucnem ka

 tareb awabmem  .isoreret gnay hanat  .4 lebaT 94   saul aratna nagnubuh nakkujnunem

isar nagned SAD .RDS o  

 



 

.4 lebaT 94  RDS ialiN nagned SAD sauL nagnubuH  

   

oN )aH( SAD sauL )%( RDS oisaR
1 01 35
2 05 93
3 001 53
4 005 72
5 000.1 42
6 000.5 51
7 000.01 31
8 000.02 11
9 000.05 58,0
01 000.006.2 94,0  

 

   ,nagnutihrep lisah iraD atar tibed nakrasadreb -  nanuhat atar  RDS ialin helorepid

 idajret gnay lautka isatnemides awhab naklupmisid tapad aggnihes ,%71,41 rasebes

b tagnas  ini laH .rase  iagnus ek awabret gnay isoreret hanat emulov awhab nakkujnunem

nakifingis pukuc  gnadal nad hawas helo isanimodid gnay nahal naanuggnep isidnoK .

 nakbabeynem gnay ,SAD hayaliw id pukuc gnay ria napaser aynada kadit nakbabeynem

aakumrep nasapmil  naakumrep sureggnem kaynab aggnihes ,raseb pukuc idajret gnay n

 hanat najuh idajret taas . 

  % 001 sata id RDS ialin helorepid ,rijnab tibed nakrasadreb alib nakgnadeS  

 ,)74.4 lebat(  gnay isore irad raseb hibel kusam gnay nemides emulov awhab  aynitra

dajret  idajret gnay nemides akam ,naikimed idajret akiJ .i  aguj  rasad nasureg irad lasareb

gnerel nad -  gnerel  iagnus  lairetam awabmem gnay hanat  .  ini laH nem tapad naktabikag  

 nad iagnus rasad aynkasur  nahanep gnidnid aynlobej  ratikes id  tapad aggnihes iagnus

dajret  rijnab i gnajnapes id raseb   .iagnus  

 

.4 5 nemideS ujaL asilanA 3.   nad kudaW aisU asiS  

   asis awhab iuhatekid ,8002 nuhat adap kudaw nagnupmat atad nakrasadreB

 kudaw anug aisu anug aisu asis nagnarugnep imalagnem  isareporeb nuhat 32 haleteS .

 kajes gnutihret m 000.006 rasebes gnupmatret halet gnay nemides ,5891 nuhat 3  akam ,

m 69,680.62 rasebes idajret gnay nemides ujal helorepid 3  nagned arates uata nuhat/

 .nuhat/not 250,311.86  anacner aisu asiS  gnarukreb ,nuhat 72 halada aynsurahes gnay

 uata nuhat 5,11 idajnem  .% 14,75 rasebes nagnarugnep imalagnem  

   helorepid ,RDS edotem nakrasadreb nagnapal nemides atad nakanugid alibapA

m 98,474.37 rasebes nemides ujal 3  .nuhat/not 59,248.191 nagned arates uata nuhat/



 

 + 8002 nuhat adap rihkareb kudaw anug aisu asis aggniheS 1,4  02 = nuhat 21   3 + irah  ,

nad  .% 18,48 rasebes halada aynanacner aisu asis nagnarugnep esatnesrep  

  nagnutihrep lisah aratna kolocnem tagnas gnay kudaw anug aisu asis naadebreP

eb  nakrasadr sinket atad  nagnapal nemides nagned  helo nakbabesid   atad ayngnaruk

 lepmas daol dednepsus  nakanugid gnay .  aisu asis nagnutihrep nakbabeynem ini laH

dilav kadit idajnem kudaw anug  anug aisu asis nagnidnabrep nagned nakkujnutid ,

 aisu asis akam ,uti anerak helO .)nuhat 1,4 nagned nuhat 5,11( huaj ulalret gnay kudaw

kudaw anug  .nuhat 5,11 rasebes sinket atad nakrasadreb halada nauca idajnem gnay  

 nanagnaneP  gnilap  ep apureb tapad lawa narotnoleggn   hadus gnay nemides

kudaw id isalumukaret   .kudaw id ada gnay nemides sarugnep utnip naakubmep nagned

sadreb babes hadum hibel ini araC  satisapak ,nagnutihrep nakra egarots daed   muleb

 .nakisarepoid tapad hisam sarugnep utnip aggnihes ihunepret  isalumuka alibapa ,babeS

 nagnudneb nakuregnep nakukalid ulrep akam ,nasalibmep utnip iputunem halet nemides

 nakamem naka gnay  atres amal utkaw ayaib  .4 rabmaG .raseb gnay 12   nakkujnunem

ok .uaramek taas adap uraB naepmaS kudaw id ria isidn  

 

 

 

 

 

 

 

 

 

.4 rabmaG 12  uarameK taaS adaP riA isidnoK  

   iagnus adap turalret gnay nemides awhab nakkujnunem hurek gnay ria isidnoK

nug aisu asis tagnigneM .iggnit pukuc  akam ,igal nuhat 5,11 ratikes aynah kudaw a

 kusam gnay nemides ujal ignarugnem kutnu areges nanagnanep nakadnit nakulrepid

 ,najuhgnep misum taas kudaw isidnok naktahilrepmem 22.4 rabmag adaP .kudaw

ramek misum nagned amas ripmah aynnahurekek takgnit anamid .ua  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

najuhgneP misuM taaS adaP riA isidnoK 22.4 rabmaG  

 

  iabreP  nahal ilabmek nauajihgnep nad nak  nakulrepid tagnas SAD hayaliw id

.idajret gnay isore ignarugnem kutnu   nanugnabmeP mad kcehc  uluh naigab id -  uluh

 sura awabret tuki gnay nemides halmuj nakenem kutnu nakukalid ulrep aguj iagnus

.najuh misum taas amaturet ,naepmaS iagnus  

 


