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 artsbA tc   fo noitcudeR  eno ,dehsretaw a no tcapmi evitagen a sah sdeen namuh ot eud stserof
des dna noisore fo ecnerrucco eht si tserof eht fo noitcuder eht fo stceffe eht fo -i

 dohtem desu etar noitatnemides eht enimreted oT . revir liceK rupaK no noitatnem
lioS lasrevinU( ELSU fo   esu dnal eht gniredisnoc dohtem ELSU .)noitauqE ssoL

 fo tnuoma eht fo sisylana na sa nopu deiler eb nac dohtem siht suht ,aera yduts no
 no desab srucco taht noitatnemides eht taht dewohs stluser ehT .noitatnemides

atnemides dna raey/mm 31,0 fo dohtem ELSU .raey/3m 56.715,8 fo emulov noit  

 :sdrow yeK ELSU ,noitatnemides . 

   

.1  nauluhadneP  
 helorepmem kutnu aisunam nanigniek nagned gnirieS
 nataigek nagnabmekrep ,kiab hibel gnay napudihek takgnit
 nakitnehid tilus naka utnet hadus nasawak nataafnamep

 .ilakes amas naka ini laH  adap kapmadreb   atat nahaburep
nug  haread id nahal a aera tnemhctac  .  natuh saul aggniheS

 nad gnarukreb naka najuh napakgnat haread id ada gnay
 adap nagnabmiteskaditek aynidajret naktabikagnem tapad
 ATLP kudaw uluh haread adap amaturet tubesret haread

P otoK  .gnajna  
 nasaul nagnarugneP  id tapadret gnay natuh hayaliw

atikes nagnaneg r   raseb naigabes gnajnaP otoK kudaw uluh
 naakubmep helo nakbabesid nahal   nad nanubekrep kutnu

gniggol lagelli  takaraysam nanubekrep ilakes kaynaB .
 gnay  tapad kudaw ratikesid iapmujid  nanubekrep amaturet ,

.terak nanubekrep nad tiwas apalek ,ribmag  
nagnarugnep tabikA   nad isore ujal akam ,ini natuh saul

 .takgninem aguj gnurednec kudaw haread id isatnemides
 uluh id najuh haruc adap gnutnagret tagnas utnet ini laH

aruc akitek anamid ,kudaw  pukuc uluh haread id najuh h
 aguj idajret gnay isatnemides nad isore ujal akam iggnit

 .iggnit naka  kudaw adap isatnemides ujal natakgnineP
 gnajnaP otoK ATLP  naisignep tapecrepmem naka

( itam nagnupmat egarots daed  taas utaus iapmas kudaw )
 nayal rumu ignarugnem naka naped ek  kudaw  gnay  halet

.nakanacnerid  
 ek kusam gnay isatnemides ignaluggnanem kutnU
 lasareb gnay isatnemides aynsusuhk ,gnajnap otok kudaw
 akam amatu iagnus ek kusam gnay iagnus kana irad

em hatniremep  tapad gnay ria nanugnab haubes taubm
 .gnajnaP otoK kudaw uluh irad nemides narila nahanem

 halada tubesret nemides nahanep nanugnaB  nanugnab
nemides nahanep   gnajnaP otoK kudaw uluH ialA kubuL

 .rapmaK iagnus hayaliw  
b taubid naka gnay iagnus kana utas halaS  nanugna

 ini rupaK iagnus ,rupaK iagnus halada nemides nahanep
 gnay rapmaK iagnus hayaliw irad utas halas nakapurem
 amatu nahalasamrep ikilimem gnay taraB artamuS id ada
 gnay aynisgnuf isadargedret halet utiay uluh naigabid

nasawak idajnem kaltum aynsurahes   halet numan gnudnil
 naigabes atres nanubekrep nahal idajnem isrevnokid halet
 gnay ayadidub nasawak idajnem halet aynnial raseb

akubret nahal iagabes haragnem . 
 nagneD nahaburep aynidajret   metsisoke  adap  nasawak

 natuh agnus narila haread uluh naigab gnudnil rapmaK i , 
 gnay iala kubuL id rupaK gnataB iagnus id aynsusuhk

rilih naigab nasawak padahret saul pukuc kapmadreb halet . 
 kapmadreb naka ini laH padahret    isatnemides emulov

 nanugnabmep aggniheS .gnajnaP otoK kudaw  nanugnab
nemides nahanep  narugnem tapad ini  nemides emulov ig

.gnajnaP otoK kudaw maladek kusam gnay  

.2  edoteM nad nahaB  
 ataD  atad halada ini naitilenep malad nakanugid gnay

 remirp atad nalupmugneP .rednukes atad nad remirp
 narukugnep ,nagnapal id lepmas nalibmagnep irad lasareb

ijugnep nad nagnapal id  .muirotarobal id atad na
: apureb rednukes atad nalupmugneP  

.1   ini naitilenep malad nakanugid gnay najuh haruc ataD
najuh haruc atad irad lasareb  gnaurebiS  (  nuhat 91 38  

nuhat iapmas  6991 ). 
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.2  I isidE LANATRUSROKAB imub apur ateP -  4891
6170 rabmeL.oN - .23  

.3   apur ateP I isidE LANATRUSROKAB imub -  4891
6180 rabmeL.oN - .11  

.4  .4002 7 MT tasdnal artiC  

.3  nasahabmeP nad lisaH  

.1.3  igolordiH asilanA lisaH  

 nakanugid ini naitilenep adap igolordih asilana lisaH
 .nagnacnar tibed nad nagnacnar najuh naktapadnem kutnu

 gnay najuh haruc ataD  haruc atad nakapurem nakanugid
 isakol adap takedet gnay najuh nuisats irad nairah najuh
 najuh nuisats halada tubesret najuh nuisatS ,ini naitilenep
 netapubaK ,rapmaK otoK IIIX natamaceK ,gnaurebiS
 atad halada nakanugid gnay najuh haruc ataD .rapmaK

s najuh  iapmas 3891 nuhat irad ialumid  ,nuhat 41 amale
.6991 nuhat nagned  

.2.3   edoteM riA naaidesreteK .J.F  kcoM  

 naktapadnem kutnu ini edotem nagned ria naagudneP
atar tibed -  .nalubrep nanuhat atar  

 edotem nagned ria naaidesretek naagudnep nagnutihreP
us adap kcoM .J.F : iraunaJ nalub kutnu licek rupak iagn  

 
- atar nanalub najuH - mm 45,872 = atar  

- atar nanalub najuh iraH - irah 63,51 = atar  

- nalub/mm 311 = laisnetop isaripsnartopavE  

- )2,0( %02 = )m( akubret nahal naakumreP  

- 6,0 = )K( egarorts neisifeoK  

-  29,46 = )A( aera tnemhctaC mk 2 

.a   satabret isaripsnartopavE  

81( × )02/m( × oTE = E - )n  
81( × )02/2.0(× 311 = E - )63,51  

nalub/mm 99,2 = E  
oTE = tE -E 

311 = tE - nalub/mm 10,011=99,2  
 

.b  ria nagnabmiesek nagnutihreP  

P = SW - tE  
 45,872 = SW - nalub/mm 25,861 = 10,011  

 
.c  retaw nad ffo nur nagnutihreP  egarots  

SW × 4,0 = I  
nalub/mm 14,76 = 25,861 × 4,0 = I  

 39,35 =14,76×)6,0+1(5,0=I×)K+1(5,0  
n(_V.K - nalub/mm 0 = 0×6,0=)1  

nV anamiD -  nalub nagnupmat emulov halada 1
 iraunaJ nalub mulebes nagnupmat kutnu ,aynmulebes

usaid idaj nagnupmat ada muleb nakism  
 

nV -  1 0 =  

nV  n(_V( K+I ×  )K+1(5,0 = - ) )1  
 nalub/mm 39,35 = 0 + 39,35 =  

n(_V( K - rebmeseD nalub nV.K = ) )1  
 nalub/mm 59,35 = 19,98 . 6,0 =  

n(_V( K+I×  )K+1(5,0 = nV -   78,701 = 59,35 + 39,35 = ) )1
nalub/mm  

n(_V( K -  60,45 = 11,09 × 6,0 = rebmeseD nalub nV.K = )1
mm nalub/  

n(_V( K+I×  )K+1(5,0 = nV -   99,701 = 60,45 + 39,35 = ))1
nalub/mm  

’nV   nV = – nV( - )1  
  99,701 = – nalub/mm  88,71 = 11,09  

FB   I = - ’nV  
  14,76 = – nalub/mm 44,54 = 88,71  

orD  SW x K =  
 nalub/mm 11,101 = 25,861 x 6,0 =  

orD + FB = ffo nuR  
 11,101 + 25,94 =  nalub/mm  46,051 =  
Q )06.06.42.x(/)A x ffo nuR( =  
  06.06.42.13/)29,46 x 46,051( =  
 m 56,3 = 3 kited/  

 
m 56,3 halada iraunaJ nalub naladna tibed idaJ 3  ,kited/

nalub nagnutihrep kutnu nad -  tahilid tapad ayntukireb nalub
 adap 1 lebaT . 

.3.3  edoteM isatnemideS asilanA  ELSU  

nagnutihreP   surah ELSU edotem isatnemides
 hotnoc tukireb  ,rotkaf aparebeb nakgnabmitrepmem

rotkaf irad nagnutihrep - : tubesret rotkaf  
 

.a  )R( sativisorE rotkaF nagnutihreP  

atar ialin irad libmaid R rotkaF -  latot najuh haruc atar
alub paites adap ada gnay  hotnoC .nuhat utas malad aynn

 nuhat najuh haruc halmuj halada libmaid gnay nagnutihrep
3891 -  naidumek mm 5.9983 halada iraunaJ nalub 6991

 41 rasebes utiay atad halmuj aynkaynab nagned igabid
 lisaH .35,872 rasebes aynlisah tapadid akam ,haub

apad nagnutihrep .2 lebaT adap tahilid t  
 

.b  )K( hanaT satlibidorE rotkaF  

 nakanuggnem nagned gnutihid satilibidore rotkaF
 fargomon  )1 rabmaG(  adap K ialin naktapadnem kutnu

 atad nakanuggnem ini naitilenep  seitreporp lios  gnay
: utiay keyorp atad irad tapadid  

 esatnesreP tlis  d  na dnas enif   ,%04 rasebes halada
 esatnesrep dnas   kinagro rusnu esatnesrep ,%04 halada

 ralunarg nakapurem hanat rutkurts ,%3 halada )MO(
 halada hanat satilibaemrep takgnit nad rasak gnades

gnades . 
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1 lebaT  nagnutihreP . kcoM .J.F edotem nagned ria naaidesretek naagudnep  

oN  naiarU  nautaS  nagnutiH  naJ  beF  raM  rpA  yaM  nuJ  luJ  guA  peS  tcO  voN  ceD  
I ataD  
1 )P( nanalub najuh haruC   nalub/mm  ataD  45.872  17.902  14.042  45.402  65.542  38.001  84.901  00.121  22.702  81.691  99.252  95.942  
2 )n( najuh iraH   irah  ataD  63.51  46.01  63.31  39.11  39.01  68.5  39.6  63.8  68.01  97.01  92.31  75.51  
3 nalubrep irah halmuJ   irah  ataD  00.13  00.82  00.13  00.03  00.13  00.03  00.13  00.13  00.03  00.13  00.03  00.13  
II  isaripisnartopavE  

4 )ote( laisnetop isaripsnartopavE   nalub/mm  ataD  311  311  921  221  521  901  911  621  321  221  021  311  
5 )m( nahal napakgniS   % 

 
2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  

6 otE/E   % 
 

30.0  70.0  50.0  60.0  70.0  21.0  11.0  01.0  70.0  70.0  50.0  20.0  
7 E  nalub/mm  6 x 4  99.2  13.8  99.5  14.7  48.8  42.31  81.31  51.21  97.8  08.8  66.5  47.2  
8 )tE( satabret isaripsnartopavE   nalub/mm   4 - 7 10.011  96.401  10.321  95.411  61.611  67.59  38.501  58.311  12.411  02.311  43.411  62.011  

III  riA nagnbmieseK  
9 SW  nalub/mm    1 - 8 25.861  20.501  04.711  59.98  04.921  00.0  00.0  51.7  10.39  89.28  56.831  33.931  
VI  nagnupmaT emuloV naD nasapmiL  
01  I  nalub/mm  9 x 4,0  14.76  10.24  69.64  89.53  67.15  00.0  00.0  68.2  02.73  91.33  64.55  37.55  
11  I)K+1(5.0   nalub/mm  6,0 = K  39.35  16.33  75.73  87.82  14.14  00.0  00.0  92.2  67.92  55.62  73.44  95.44  
21  nV.K   nalub/mm  

 
00.0  63.23  85.93  92.64  40.54  78.15  21.13  76.81  85.21  04.52  71.13  33.54  

31  nv   nalub/mm  21 + 11  39.35  69.56  51.77  70.57  54.68  78.15  21.13  69.02  43.24  69.15  45.57  19.98  
41  nV.K - natujnal 1   nalub/mm  

 
59.35  27.46  00.95  49.75  30.25  60.65  46.33  81.02  84.31  59.52  05.13  25.54  

51  natujnal nV   nalub/mm  41 + 11  78.701  33.89  75.69  27.68  44.39  60.65  46.33  74.22  52.34  05.25  78.57  11.09  
61  nV.K - natujnal 1   nalub/mm  

 
60.45  97.46  40.95  79.75  50.25  70.65  46.33  91.02  84.31  59.52  05.13  25.54  

71  natujnal nV   nalub/mm  61 + 11  99.701  04.89  16.69  57.68  64.39  70.65  46.33  74.22  52.34  05.25  78.57  11.09  
81  'nV   nalub/mm  

 
88.71  - 95.9  - 97.1  - 68.9  17.6  - 83.73  - 34.22  - 71.11  77.02  52.9  73.32  42.41  

91  FB   nalub/mm   01 - 81  25.94  06.15  57.84  48.54  50.54  83.73  34.22  30.41  34.61  49.32  90.23  94.14  
02  orD   nalub/mm  9 x K  11.101  10.36  44.07  79.35  46.77  00.0  00.0  92.4  08.55  97.94  91.38  06.38  
12  oR   nalub/mm  02 + 91  46.051  16.411  91.911  18.99  96.221  83.73  34.22  23.81  32.27  37.37  82.511  90.521  
22  Q  m3 kited/  A x 12  7.3  1.3  9.2  5.2  0.3  9.0  5.0  4.0  8.1  8.1  9.2  0.3  

nagnutihreP : rebmuS  
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.2 lebaT  ataR - nanaluB najuH atar  
.oN  nuhaT  naJ  beF  aM r rpA  ieM  nuJ  

1 3891  7.153  3.991  3.302  5.251  5.544  7.951  
2 4891  0.053  1.813  5.583  0.931  2.121  3.76  
3 5891  2.253  8.823  3.503  8.121  9.716  4.31  
4 6891  8.244  6.63  6.504  4.271  6.82  8.51  
5 7891  8.851  0.801  6.582  0.693  1.136  0.951  
6 8891  6.564  6.324  8.663  8.692  0.261  5.022  
7 9891  0.172  4.48  0.832  4.471  4.29  2.311  
8 0991  8.032  6.832  4.081  0.522  0.41  4.82  
9 1991  4.631  0.501  2.271  4.952  4.392  0.15  
01  2991  4.251  6.021  3.811  2.841  0.002  0.62  
11  3991  9.333  9.291  6.811  7.691  5.581  8.411  
21  4991  0.892  5.623  8.473  3.101  6.57  8.25  
31  5991  4.202  4.912  4.19  7.722  9.562  8.212  
41  6991  5.351  1.432  0.021  4.252  7.403  9.671  

ataR - atar  5.872  7.902  4.042  5.402  6.542  8.001  

.oN  nuhaT  luJ  ugA  peS  tkO  voN  seD  
1 3891  8.052  4.69  0.842  4.212  7.071  3.404  
2 4891  1.99  0.24  8.831  5.832  0.803  4.552  
3 5891  8.37  5.941  8.603  4.603  6.044  6.104  
4 6891  0.3  8.91  6.801  8.7  0.151  4.312  
5 7891  6.562  6.851  7.933  0.083  4.774  8.404  
6 8891  8.002  4.063  8.324  2.97  0.97  5.862  
7 9891  2.88  4.451  2.422  2.952  6.542  2.603  
8 0991  6.16  8.76  9.021  8.203  9.422  4.172  
9 1991  0.01  6.21  6.66  8.34  0.121  3.844  
01  2991  0.111  0.22  2.832  5.09  5.012  0.702  
11  3991  6.15  5.401  2.602  8.392  1.204  4.503  
21  4991  3.17  6.051  8.352  7.632  2.844  6.131  
31  5991  5.791  4.101  5.24  3.07  9.731  6.641  
41  6991  4.84  0.452  0.381  1.522  0.521  5.431  

ataR - atar  5.901  0.121  2.702  2.691  0.352  5.872  
: rebmuS  gnaurebiS najuH nuisatS  

 arac nagned K ialin nakutnetid tapad sataid atad iraD
fargomon irad sirag kiranem  dnas enif + tlis tnesrep  

 sirag hutneynem aggnih nanakek %04 rasebes dnas tnesrep  
 haraek sirag ilabmek kiratid uti haletes ,%04 rasebes

 siragek iapmas hawab tnesrep   igal kiratid naidumeK .MO
 adapek iapmas ytilibidore lios adap nanak haraek sirag

 sirag rutcurts lios   ialinreb gnay m  muide  haletes ,)gnades(
 nagned ytilbaemrep sirag haraek sirag ilabmek kiratid uti
 sirag kiratid tubesret sirag iraD .)gnades( muidem takgnit
 lisaH .252,0 rasebes utiay K ialin tapadid nad irik haraek
  1 rabmaG adap tahilid tapad tubesret fargomon irad

abid ni haw : i  

 
.1 rabmaG  K rotkaF fargomoN  

 

.c  SL rotkaF nagnutihreP  

 atad nakhutubmem )SL( nahal nagnirimek rotkaF
 nagned nagnutihrep libmaid hotnoc iagabeS .ifargopot

0501 isavele - atar gnajnap libmaid ,0001 -  aratna )L( atar
 ;72,96 rasebes utiay tubesret isavele : aggnihes  

 
L /lavretni = S  

37,0 = 72,96 /05 = S  
 

 nakanugid gnay naamasrep akam %37 = S ialin kutnU
: halada  

𝑆𝐿 =  �
𝐿
22 ,1

�
0,6

× �
𝑆
𝑔

�
1,4

 

𝑆𝐿 =  � 96 , 72
22 ,1

�
0,6

× � 37
9, 18

�
1,4

 50,0 =  

 3 lebaT adaap tahilid tapad aynhurules nagnutihreP
: tukireb iagabes  

 
3 lebaT  . SL ialin nagnutihreP  

.oN  isavelE  ∆H S atar -

atar  
 S
)%(  SL  

1 0501 - 0001  05  37.0  67.27  50.0  
2 0001 - 059  05  99.0  16.89  70.0  
3 059 - 009  05  55.0  69.45  50.0  
4 009 - 058  05  94.0  32.94  40.0  
5 058 - 008  05  05.0  45.94  40.0  
6 008 - 057  05  44.0  62.44  40.0  
7 057 - 007  05  45.0  99.35  40.0  
8 007 - 056  05  84.0  00.84  40.0  
9 056 - 006  05  73.0  54.73  40.0  
01  006 - 055  05  83.0  63.83  30.0  
11  055 - 005  05  73.0  84.73  40.0  
21  005 - 054  05  81.0  56.71  92.0  
31  054 - 004  05  81.0  92.81  82.0  
41  004 - 053  05  71.0  20.71  03.0  
51  053 - 003  05  41.0  90.41  23.0  
61  003 - 052  05  21.0  27.11  43.0  
71  052 - 002  05  80.0  30.8  04.0  
81  002<  05  31.0  96.21  53.0  

nagnutihreP : rebmuS  

.d  PC rotkaF nagnutihreP  

 anug atat kutnu libmaid ini naitilenep adap PC rotkaF
 .20,0 rasebes hawab namanat apnat natuh apureb nahal  

 
.e  nagnutihreP  najuH kiteniK igrenE  

nagnutihrep hotnoC  kitenik igrene   nalub libmaid
: tukireb iagabes iraunaJ  

 
R mm 45,872 =  
E R 473,41 =  570,1 45,872 x 473,41 = 570,1  

  59,6016 = mc ah/M not  
 

 igrene ,4 lebaT adap tahilid tapad nagnutihrep lisaH
ay najuh kitenik atar igrene halada libmaid gn -  malad atar

.mc ah/M not 31,083.4  utiay nuhat utas  
 

.4 lebaT  kiteniK igrenE nagnutihreP  
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.2 lebaT  ataR - nanaluB najuH atar  
.oN  nuhaT  naJ  beF  aM r rpA  ieM  nuJ  

1 3891  7.153  3.991  3.302  5.251  5.544  7.951  
2 4891  0.053  1.813  5.583  0.931  2.121  3.76  
3 5891  2.253  8.823  3.503  8.121  9.716  4.31  
4 6891  8.244  6.63  6.504  4.271  6.82  8.51  
5 7891  8.851  0.801  6.582  0.693  1.136  0.951  
6 8891  6.564  6.324  8.663  8.692  0.261  5.022  
7 9891  0.172  4.48  0.832  4.471  4.29  2.311  
8 0991  8.032  6.832  4.081  0.522  0.41  4.82  
9 1991  4.631  0.501  2.271  4.952  4.392  0.15  
01  2991  4.251  6.021  3.811  2.841  0.002  0.62  
11  3991  9.333  9.291  6.811  7.691  5.581  8.411  
21  4991  0.892  5.623  8.473  3.101  6.57  8.25  
31  5991  4.202  4.912  4.19  7.722  9.562  8.212  
41  6991  5.351  1.432  0.021  4.252  7.403  9.671  

ataR - atar  5.872  7.902  4.042  5.402  6.542  8.001  

.oN  nuhaT  luJ  ugA  peS  tkO  voN  seD  
1 3891  8.052  4.69  0.842  4.212  7.071  3.404  
2 4891  1.99  0.24  8.831  5.832  0.803  4.552  
3 5891  8.37  5.941  8.603  4.603  6.044  6.104  
4 6891  0.3  8.91  6.801  8.7  0.151  4.312  
5 7891  6.562  6.851  7.933  0.083  4.774  8.404  
6 8891  8.002  4.063  8.324  2.97  0.97  5.862  
7 9891  2.88  4.451  2.422  2.952  6.542  2.603  
8 0991  6.16  8.76  9.021  8.203  9.422  4.172  
9 1991  0.01  6.21  6.66  8.34  0.121  3.844  
01  2991  0.111  0.22  2.832  5.09  5.012  0.702  
11  3991  6.15  5.401  2.602  8.392  1.204  4.503  
21  4991  3.17  6.051  8.352  7.632  2.844  6.131  
31  5991  5.791  4.101  5.24  3.07  9.731  6.641  
41  6991  4.84  0.452  0.381  1.522  0.521  5.431  

ataR - atar  5.901  0.121  2.702  2.691  0.352  5.872  
: rebmuS  gnaurebiS najuH nuisatS  

 arac nagned K ialin nakutnetid tapad sataid atad iraD
fargomon irad sirag kiranem  dnas enif + tlis tnesrep  

 sirag hutneynem aggnih nanakek %04 rasebes dnas tnesrep  
 haraek sirag ilabmek kiratid uti haletes ,%04 rasebes

 siragek iapmas hawab tnesrep   igal kiratid naidumeK .MO
 adapek iapmas ytilibidore lios adap nanak haraek sirag

 sirag rutcurts lios   ialinreb gnay m  muide  haletes ,)gnades(
 nagned ytilbaemrep sirag haraek sirag ilabmek kiratid uti
 sirag kiratid tubesret sirag iraD .)gnades( muidem takgnit
 lisaH .252,0 rasebes utiay K ialin tapadid nad irik haraek
  1 rabmaG adap tahilid tapad tubesret fargomon irad

abid ni haw : i  

 
.1 rabmaG  K rotkaF fargomoN  

 

.c  SL rotkaF nagnutihreP  

 atad nakhutubmem )SL( nahal nagnirimek rotkaF
 nagned nagnutihrep libmaid hotnoc iagabeS .ifargopot

0501 isavele - atar gnajnap libmaid ,0001 -  aratna )L( atar
 ;72,96 rasebes utiay tubesret isavele : aggnihes  

 
L /lavretni = S  

37,0 = 72,96 /05 = S  
 

 nakanugid gnay naamasrep akam %37 = S ialin kutnU
: halada  

𝑆𝐿 =  �
𝐿
22 ,1

�
0,6

× �
𝑆
𝑔

�
1,4

 

𝑆𝐿 =  � 96 , 72
22 ,1

�
0,6

× � 37
9, 18

�
1,4

 50,0 =  

 3 lebaT adaap tahilid tapad aynhurules nagnutihreP
: tukireb iagabes  

 
3 lebaT  . SL ialin nagnutihreP  

.oN  isavelE  ∆H S atar -

atar  
 S
)%(  SL  

1 0501 - 0001  05  37.0  67.27  50.0  
2 0001 - 059  05  99.0  16.89  70.0  
3 059 - 009  05  55.0  69.45  50.0  
4 009 - 058  05  94.0  32.94  40.0  
5 058 - 008  05  05.0  45.94  40.0  
6 008 - 057  05  44.0  62.44  40.0  
7 057 - 007  05  45.0  99.35  40.0  
8 007 - 056  05  84.0  00.84  40.0  
9 056 - 006  05  73.0  54.73  40.0  
01  006 - 055  05  83.0  63.83  30.0  
11  055 - 005  05  73.0  84.73  40.0  
21  005 - 054  05  81.0  56.71  92.0  
31  054 - 004  05  81.0  92.81  82.0  
41  004 - 053  05  71.0  20.71  03.0  
51  053 - 003  05  41.0  90.41  23.0  
61  003 - 052  05  21.0  27.11  43.0  
71  052 - 002  05  80.0  30.8  04.0  
81  002<  05  31.0  96.21  53.0  

nagnutihreP : rebmuS  

.d  PC rotkaF nagnutihreP  

 anug atat kutnu libmaid ini naitilenep adap PC rotkaF
 .20,0 rasebes hawab namanat apnat natuh apureb nahal  

 
.e  nagnutihreP  najuH kiteniK igrenE  

nagnutihrep hotnoC  kitenik igrene   nalub libmaid
: tukireb iagabes iraunaJ  

 
R mm 45,872 =  
E R 473,41 =  570,1 45,872 x 473,41 = 570,1  

  59,6016 = mc ah/M not  
 

 igrene ,4 lebaT adap tahilid tapad nagnutihrep lisaH
ay najuh kitenik atar igrene halada libmaid gn -  malad atar

.mc ah/M not 31,083.4  utiay nuhat utas  
 

.4 lebaT  kiteniK igrenE nagnutihreP  
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.2 lebaT  ataR - nanaluB najuH atar  
.oN  nuhaT  naJ  beF  aM r rpA  ieM  nuJ  

1 3891  7.153  3.991  3.302  5.251  5.544  7.951  
2 4891  0.053  1.813  5.583  0.931  2.121  3.76  
3 5891  2.253  8.823  3.503  8.121  9.716  4.31  
4 6891  8.244  6.63  6.504  4.271  6.82  8.51  
5 7891  8.851  0.801  6.582  0.693  1.136  0.951  
6 8891  6.564  6.324  8.663  8.692  0.261  5.022  
7 9891  0.172  4.48  0.832  4.471  4.29  2.311  
8 0991  8.032  6.832  4.081  0.522  0.41  4.82  
9 1991  4.631  0.501  2.271  4.952  4.392  0.15  
01  2991  4.251  6.021  3.811  2.841  0.002  0.62  
11  3991  9.333  9.291  6.811  7.691  5.581  8.411  
21  4991  0.892  5.623  8.473  3.101  6.57  8.25  
31  5991  4.202  4.912  4.19  7.722  9.562  8.212  
41  6991  5.351  1.432  0.021  4.252  7.403  9.671  

ataR - atar  5.872  7.902  4.042  5.402  6.542  8.001  

.oN  nuhaT  luJ  ugA  peS  tkO  voN  seD  
1 3891  8.052  4.69  0.842  4.212  7.071  3.404  
2 4891  1.99  0.24  8.831  5.832  0.803  4.552  
3 5891  8.37  5.941  8.603  4.603  6.044  6.104  
4 6891  0.3  8.91  6.801  8.7  0.151  4.312  
5 7891  6.562  6.851  7.933  0.083  4.774  8.404  
6 8891  8.002  4.063  8.324  2.97  0.97  5.862  
7 9891  2.88  4.451  2.422  2.952  6.542  2.603  
8 0991  6.16  8.76  9.021  8.203  9.422  4.172  
9 1991  0.01  6.21  6.66  8.34  0.121  3.844  
01  2991  0.111  0.22  2.832  5.09  5.012  0.702  
11  3991  6.15  5.401  2.602  8.392  1.204  4.503  
21  4991  3.17  6.051  8.352  7.632  2.844  6.131  
31  5991  5.791  4.101  5.24  3.07  9.731  6.641  
41  6991  4.84  0.452  0.381  1.522  0.521  5.431  

ataR - atar  5.901  0.121  2.702  2.691  0.352  5.872  
: rebmuS  gnaurebiS najuH nuisatS  

 arac nagned K ialin nakutnetid tapad sataid atad iraD
fargomon irad sirag kiranem  dnas enif + tlis tnesrep  

 sirag hutneynem aggnih nanakek %04 rasebes dnas tnesrep  
 haraek sirag ilabmek kiratid uti haletes ,%04 rasebes

 siragek iapmas hawab tnesrep   igal kiratid naidumeK .MO
 adapek iapmas ytilibidore lios adap nanak haraek sirag

 sirag rutcurts lios   ialinreb gnay m  muide  haletes ,)gnades(
 nagned ytilbaemrep sirag haraek sirag ilabmek kiratid uti
 sirag kiratid tubesret sirag iraD .)gnades( muidem takgnit
 lisaH .252,0 rasebes utiay K ialin tapadid nad irik haraek
  1 rabmaG adap tahilid tapad tubesret fargomon irad

abid ni haw : i  

 
.1 rabmaG  K rotkaF fargomoN  

 

.c  SL rotkaF nagnutihreP  

 atad nakhutubmem )SL( nahal nagnirimek rotkaF
 nagned nagnutihrep libmaid hotnoc iagabeS .ifargopot

0501 isavele - atar gnajnap libmaid ,0001 -  aratna )L( atar
 ;72,96 rasebes utiay tubesret isavele : aggnihes  

 
L /lavretni = S  

37,0 = 72,96 /05 = S  
 

 nakanugid gnay naamasrep akam %37 = S ialin kutnU
: halada  

𝑆𝐿 =  �
𝐿
22 ,1

�
0,6

× �
𝑆
𝑔

�
1,4

 

𝑆𝐿 =  � 96 , 72
22 ,1

�
0,6

× � 37
9, 18

�
1,4

 50,0 =  

 3 lebaT adaap tahilid tapad aynhurules nagnutihreP
: tukireb iagabes  

 
3 lebaT  . SL ialin nagnutihreP  

.oN  isavelE  ∆H S atar -

atar  
 S
)%(  SL  

1 0501 - 0001  05  37.0  67.27  50.0  
2 0001 - 059  05  99.0  16.89  70.0  
3 059 - 009  05  55.0  69.45  50.0  
4 009 - 058  05  94.0  32.94  40.0  
5 058 - 008  05  05.0  45.94  40.0  
6 008 - 057  05  44.0  62.44  40.0  
7 057 - 007  05  45.0  99.35  40.0  
8 007 - 056  05  84.0  00.84  40.0  
9 056 - 006  05  73.0  54.73  40.0  
01  006 - 055  05  83.0  63.83  30.0  
11  055 - 005  05  73.0  84.73  40.0  
21  005 - 054  05  81.0  56.71  92.0  
31  054 - 004  05  81.0  92.81  82.0  
41  004 - 053  05  71.0  20.71  03.0  
51  053 - 003  05  41.0  90.41  23.0  
61  003 - 052  05  21.0  27.11  43.0  
71  052 - 002  05  80.0  30.8  04.0  
81  002<  05  31.0  96.21  53.0  

nagnutihreP : rebmuS  

.d  PC rotkaF nagnutihreP  

 anug atat kutnu libmaid ini naitilenep adap PC rotkaF
 .20,0 rasebes hawab namanat apnat natuh apureb nahal  

 
.e  nagnutihreP  najuH kiteniK igrenE  

nagnutihrep hotnoC  kitenik igrene   nalub libmaid
: tukireb iagabes iraunaJ  

 
R mm 45,872 =  
E R 473,41 =  570,1 45,872 x 473,41 = 570,1  

  59,6016 = mc ah/M not  
 

 igrene ,4 lebaT adap tahilid tapad nagnutihrep lisaH
ay najuh kitenik atar igrene halada libmaid gn -  malad atar

.mc ah/M not 31,083.4  utiay nuhat utas  
 

.4 lebaT  kiteniK igrenE nagnutihreP  
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naluB  
  

R E 
mm  mC .ah/M .not  

iraunaJ  45.872  59.6016  
iraurbeF  17.902  30.1054  

teraM  14.042  72.3125  
lirpA  45.402  89.1834  

ieM  65.542  52.3335  
inuJ  38.001  74.8402  
iluJ  84.901  89.7322  

sutsugA  00.121  41.2942  
rebmetpeS  22.702  07.3444  

rebotkO  81.691  56.9814  
rebmevoN  99.252  50.7055  
rebmeseD  05.872  11.6016  

ataR - atar  57.302  31.0834  
latoT  69.4442  95.16525  

nagnutihreP : rebmuS  

 

.f   ujaL E( laisnetoP isorE top ) 

E top   E = ×  K ×  SL × A 
  31,083.4 = ×  252,0 ×  81,0 × 22,4  

ht/ah/not 31,242 =  
 

.g  E( lautkA isorE ujaL tka ) 

E tka   E = top  PC x  
  = 20,0 x 31,242  

ht/ah/not 48,4 =  
 

.h  laisnetoP isatnemideS ujaL  

𝑅𝐷𝑆 �
𝑆�1 � 0, 3868 � 𝐴−0, 8102 �

2(𝑆 � 05 𝑛) � 0, 38680 � 𝐴−0, 8102  

� 37 %�1−0, 3868 � 46 , 29 −0, 8102 �
2( 37 %+ 05  � 0, 540 )

� 0, 38680 �

46 , 29 −0, 8102   � 0, 28   

.i  halada idajret gnay laisnetop isatnemideS  

S top   E  = - RDS x tkA  
 28,0 x 48,4 =  
 nuhat/not 89,3 =  
 

 .nuhat/mm 31,0 halada isatnemides emulov raseb idaJ
 nagnutihrep isalutipakeR  tapad ELSU edotem nagned

.5 lebaT adap tahilid  
 
 

.4  K nalupmise  
 liceK rupaK iagnuS adap isatnemides ujal asilana lisaH

:tukireb iagabes nalupmisek aparebeb naklisahgnem  
 

.1   nakutnenem kutnu nakanugid gnay ELSU edotem iraD
 

 lebaT .5  ELSU edoteM isatnemideS nagnutihreP isalutipakeR  

.oN  isavelE  
 gnajnaP

gnereL  epolS  sauL  SL  
 isorE

 laisnetoP
E( - )top  

PC   isorE
lautkA  RDS  tnemideS

isa  

)m(  )%(  )2mk(  )aH(    )ht/not(        )ht/not(  
1 0501 - 0001  38.57  67.27  40.0  22.4  50.0  31.242  20.0  48.4  28.0  89.3  
2 0001 - 059  48.08  16.89  31.0  47.21  70.0  89.499  20.0  09.91  67.0  40.51  
3 059 - 009  10.833  69.45  91.0  77.81  50.0  68.6201  20.0  45.02  37.0  20.51  
4 009 - 058  81.931  32.94  44.0  65.34  40.0  16.9091  20.0  91.83  96.0  83.62  
5 058 - 008  00.762  45.94  25.0  31.25  40.0  45.2342  20.0  56.84  86.0  42.33  
6 008 - 057  70.451  62.44  47.0  91.47  40.0  53.2292  20.0  54.85  76.0  20.93  
7 057 - 007  19.421  99.35  80.1  94.801  40.0  15.2494  20.0  58.89  66.0  78.46  
8 007 - 056  79.202  00.84  72.1  18.621  40.0  42.7975  20.0  49.511  56.0  62.57  
9 056 - 006  97.125  54.73  97.1  19.871  40.0  26.7207  20.0  55.041  36.0  40.98  

01  006 - 055  02.214  63.83  91.2  21.912  30.0  23.6538  20.0  31.761  36.0  68.401  
11  055 - 005  12.306  84.73  68.2  30.682  40.0  14.02311  20.0  14.622  26.0  21.041  
21  005 - 054  42.179  56.71  33.4  72.334  92.0  24.990931  20.0  99.1872  95.0  61.0361  
31  054 - 004  00.664  92.81  25.5  92.255  82.0  33.137961  20.0  36.4933  85.0  36.0791  
41  004 - 053  46.617  20.71  52.6  33.526  03.0  20.965502  20.0  83.1114  75.0  45.1632  
51  053 - 003  15.719  90.41  37.6  28.276  23.0  63.045042  20.0  18.0184  65.0  92.5172  
61  003 - 052  98.0221  27.11  54.8  58.448  43.0  61.552413  20.0  01.5826  55.0  85.2543  
71  052 - 002  23.6041  30.8  83.21  09.7321  04.0  76.223155  20.0  54.62011  25.0  27.7965  
81  002<  00.9201  96.21  00.01  61.0001  53.0  73.384483  20.0  76.9867  55.0  32.2224  

latoT  29.46  95.1946  nemides latot    69.65622  

 

ht/aH/not  94.3  
m3 ht/aH/  13.1  
m3 ht/   56.715,8  

ht/mm  31.0  

 rebmuS  : gnutihreP na  
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 uata nuhat /mm 31.0 rasebes halada isatnemides ujal
 rasebes   56.715,8 m3  isatnemides emulov latoT .nuhat /

 rasebes halada nuhat 05 amales 624.0  m atuj 3. 
 

.2  reB  ria isidnok anamid nagnapal natamagnep nakrasada
 tahilret najuh taas nad hunej tahilret ria uaramek akitek
 tapad pukuc ini ELSU edotem asilana lisah akam hurek

.nakladnaid  
 

 nupadA   naras gnay  apad :ini tukireb iagabes nakirebid t  
 

.1  hisam ini naitilenep malaD   natalarep nakanuggnem
 tapadret hisam aggnihes ,anahredes tagnas gnay

atad nalibmagnep malad nahamelek .  naitilenep kutnU
 asilana nagned natiakreb gnay nad ayntujnales
 gnay natalarep nakanugid aynkiabes akam ,isatnemides

 lisah naktapadid raga higgnac hibel  itilet hibel gnay
.igal  

 
.2   nemides nahanep nanugnab naanacnerep malaD

 malad ELSU edotem nakanuggnem aynkiabes
satnemides emulov nakutnenem .i  

akatsuP ratfaD  
 .8002 .B ,ojomtairT napareT igolordiH  ateB :atrakaygoY .

tesffO . 

 .4002 ,nipiruS  esaniarD metsiS  gnay naatokreP
natujnalekreB  idnA :atrakaygoY . tesffO . 

 .4002 .yahC ,kadsA SAD naalolegneP nad igolordiH  .
.sserP ytisrevinU adaM hajaG : atrakaygoY  

 .5991 .ajarB .,M saD 2 diliJ hanaT akinakeM  : atrakaJ . .
.aggnalrE  

.6002 .J.D ,kilaM aW nanayaL rumU naarikreP  acirM kud
K edoteM nagneD hagneT awaJ aragenrajnaB -a
iD nad )egarotS daeD( itaM nagnupmaT satisap -s

 .)noitcudeR aerA laciripmE ehT( nemideS isubirt
U :otrekowruP.1S lipiS kinkeT nasuruJ ispirkS -n

.namrideoS laredneJ satisrevi  

91 .aganimoT .M naD .S ,onosradorsoS  .58  nad nakiabreP
iagnuS narutagneP maraP ayndarP .TP : atrakaJ . -i

.at  

 .1991 .onraweoS  igolordiH –  nahalogneP nad narukugneP
)irtemordiH( iagnuS narilA ataD N : gnudnaB . -o

.av  

 .3991 ,D.C ,otrameoS kinkeT igolordiH .aggnalrE .atrakaJ .  

 


