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ISAULAVE   NAGNED NALAJ NAAKUMREP NAKASUREK
 EDOTEM XEDNI NOITIDNOC TNEMEVAP  ( ICP )  

UMISI NALAJ SAUR ADAP  - AP G NAMAYU  
 

damhcA yldaF  

 lipiS kinkeT nasuruJ nesoD
 kinkeT satlukaF  

 satisrevinU olatnoroG iregeN  

 6 .oN namriduS .dneJ .lJ  
olatnoroG atoK 5340 .pleT , - 521128  

059849652580 .PH  
moc.oohay@03damhca_yldaf   

 

nansuH hikaF  

 lipiS kinkeT nasuruJ nesoD
 kinkeT satlukaF  

olatnoroG iregeN satisrevinU  

 6 .oN namriduS .dneJ .lJ  
olatnoroG atoK  ,  

5340 .pleT - 521128   
hikaf _ moc.liamg@nansuh  

.huM  surdI .S lavinruF  
 awsisahaM  lipiS kinkeT nasuruJ  

 kinkeT satlukaF  
olatnoroG iregeN satisrevinU  

 6 .oN namriduS .dneJ .lJ  
olatnoroG atoK  

 
 

 
tcartsbA  

 isewaluS snarT  umisI neewteb daor - .ciffart ni gnisaercni era namayugaP   ecnivorp eht detcennoc htap sihT
 isewaluS htroN fo –  olatnoroG – isewaluS lartneC  – isewaluS htuoS .  nehW  ,ecnivorp a emaceb olatnoroG

.gnisaercni osla si ciffart fo ycneuqerf eht neht   eht sA  pihsrenwo elcihev ,gnitsoob si noiger eht fo cimonoce
.desaercni osla   eht fo ytilauq denilced desuac dna semulov ciffart hgih yb denedrub era erutcurtsarfni daoR

.daor  ehT  arutcurts htob ,snoitidnoc ecafrus daor eht morf nees eb nac egamad sti fo rotacidni  dna l
.lanoitcnuf   fo noitidnoc eht wonk ot yrassecen si snoitces daor rehto dna snoitidnoc ecafrus daor fo yduts A

.ecafrus daor degamad eht   sihT  hcraeser  sesu dohtem xednI noitidnoC tnemevaP   fo dradnats hcihw ni )ICP(
reenignE fo proC ymrA S.U . o noitacoL  umisI fo daor eht no si hcraeser f -  eht neewteb namayugaP  mK 13 - 

.14  .deyevrus erew taht sdaor no derrucco taht segamad fo sepyt 41 erew ereht taht dewohs stluser ehT   epyT
rotagilla si egamad fo  kcarc gni  , gnideelb kcarc kcolb , gni  ,  ,ffo pord redluohs/enal ,gnikcarc egde ,noisserped

 ,hctap tuc ytilitu dna gnihctap ,gnikcarc esrevsnart dna gnol  egappils ,gnittur ,selohtop ,etagergga dehsilop
 .noitagurroc dna ,gnikcarc  umisI fo daor fo eulav egareva ICP – oc roop htiw 22.62 si namayugaP  .snoitidn

 yreppils erew egamad tnanimod ehT etagergga dehsilop  49,176.21  m2  ,)%12,03( ffo pord redluohs/enal  
0.01  63,90  ,)%42,22( m  gnittur m 20,913.6 2  egareva niam ehT .)%40,41( tniop  fo    si ICP  22,62  gnitar
roop . dna gnidaolrevo si egamad eht fo esuac ehT  .hctid eganiard fo kcal   

 
gnitar ,sdaor degamaD ,ICP :sdrowyeK  

 
 

NEP NAULUHAD  
nalaj sauR  umisI  –  nalaj saur nakapurem namayugaP  nikam gnay isewaluS snart
 takgninem  .aynnaanuggnep aratna nakgnubuhgnem ini rulaJ   isewaluS isnivorP aratU  – 

olatnoroG  – isewaluS  hagneT  – nataleS isewaluS  .  nagneD  iagabes olatnoroG aynkutnebret
,isnivorP  ulal isneukerf akam - satnil  aguj   .habmatreb nasawak iagabeS   araces gnay
imonoke   ,gnabmekreb  nikam ini hayaliw id rotomreb naaradnek nakilimepek   aguj

.natakgninep nakkujnunem    
 

helo inabebret gnay nalaj anarasarP  emulov  ulal -  iggnit gnay satnil  nad gnalureb -  gnalu
 .nalaj satilauk nanurunep idajret nakbabeynem naka akidni iagabeS aynrot  tapad    iuhatekid

urts isidnok kiab ,nalaj naakumrep isidnok irad k  gnay aynlanoisgnuf nupuam larut
m  utauS .nakasurek imalagne  naitilenep  gnatnet nad nalaj naakumrep isidnok   nalaj naigab

 aynnial  tagnas  nalaj naakumrep isidnok iuhategnem kutnu nakulrepid gnay   imalagnem
 .tubesret nakasurek edoteM   ICP  taas adap aynah nasarekrep isidnok isamrofni nakirebmem

s ,nakukalid  ievru  pat   numaN .gnatad asamid iskiderp narabmag nakirebmem tapad kadit i
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 araces isidnok ievrus nakukalem nagned ,naikimed  ,kidoirep   nasarekrep isidnok isamrofni
id ajrenik iskiderp kutnu anugreb tapad  asam  tapad aguj niales ,gnatad d s nakanugi   iagabe

 hibel gnay narukugnep nakusam  .liated  
 
 

AKATSUP NAUAJNIT  
d )4991( nihahS turuneM  mala omtayidraH  002(  nakataynem ,)7   isidnok ievrus awhab

halada  nakutnenem kutnu nakduskamid gnay ievrus   utkaw adap nasarekrep isidnok
 isidnok ievruS .nasarekrep nataukek isaulavegnem kadit ini macames ievrus epiT .utnetret

 naakumrep  nakukalid taas utkaw adap nasarekrep isidnok nakkujnunem kutnu naujutreb
gnay isamrofnI .ievrus  kutnu nakanugid naka helorepid   ievruS .naarahilemep margorp

napaisrep kutnu anugreb tagnas isidnok  sisilana  araces larutkurts  ated  kutnu nad ,li
.isatilibaher  

 
xednI noitidnoC tnemevaP  ( ICP )  
d )4991( nihahS turuneM  mala omtayidraH  002( ,)7   nasarekrep isidnok skedni awhab

natakgnit halada  naakumrep isidnok irad  nasarekrep   gnay naruku nad ucagnem uajnitid  
 .idajret gnay nasarekrep naakumrep id nakasurek nad isidnok adap ICP   nakapurem ini

skedni  kiremun   nakkujnunem 0 ialiN .001 iapmas 0 aratnaid rasikreb aynialin gnay
isidnok malad nasarekrep   hisam nasarekrep nakujnunem 001 ialin nad ,kasur tagnas

id itrepes anrupmes  .1 lebaT malad nakkujnut  ialiN ICP   ievrus lisah adap nakrasadid ini
isidnok  .lausiv   aynnaruku nad ,nakasurek naharapek takgnit ,nakasurek epiT

 taas nakisakifitnediid  ievrus .tubesret  ICP  nakirebmem kutnu nakgnabmekid   skedni  irad
 isamrofnI .aynnaakumrep lanoisarepo isidnok nad nasarekrep rutkurts satirgetni  nakasurek

gnay   helorepid  isidnok ievrus irad naigab iagabes ICP  isidnok padahret naialineP .
sa nakapurem nalaj nasarekrep  nataigek nakutnenem lah malad gnitnep gnilap gnay kep

 nakiabrep nad naarahilemep .nalaj  
 

1 lebaT   ialiN ICP  )4991 ,nihahS(  
ICP ialiN  isidnoK  

 0 – 01  ( lagaG deliaf ) 
 11 – 52   tagnaS kurub  ( roop yrev ) 
 62 – 04  B kuru  ( roop ) 
 14 – 55  S gnade  ( riaf ) 
 65 – 07  B kia  ( doog ) 
 17 – 58   tagnaS kiab  ( doog yrev ) 

 68 – 001  S anrupme  ( tnellecxe ) 
 

 nakasureK takgniT nad sineJ J  nala  
 turuneM )7002( omtayidraH malad )4991( nihahS k ,  nasarekrep adap idajret gnay nakasure

pukacnem halada rutnel   91 nakasurek inkay , : r uk kate ayaub til  ( gnikcarc rotagilla ,)  
 nakumegek ( gnideelb ),  kater ( kolb gnikcarc kcolb ),  lojneb  nad ( nurut sgas dna smub ), 

 gnabmolegreb ( noitagurroc ),  salbma ( noisserped ),  kater ( riggnip gnikcarc egde ),  kater
( nagnubmas fitkelfker noitcelfer tnioj ), rulaj ( nurut uhab/ nal ffo pord redluohs/e ),  kater

( gnatnilem nad gnajnamem gnikcarc esrevsnart dna lanidutignol ),  nalabmat  nalabmat nad
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( satilitu nailag gnihctap tuc ytilitu dna gnihctap ),  tagerga ( nicil etagergga dehsilop ), 
 gnabul ( selohtop ),  nagnalisrep ( ler nalaj  daorliar sgnissorc ),  rula ( gnittur ),  rukgnus

( gnivohs ),  kater ( piles gnikcarc egappils ),  gnabmegnem ( llews ),  nakupalep  nad itub  nar
 sapel ( gnilevar dna gnirehtaew ). 

 
 nagnutiH ICP   

  .1   ialiN – ( gnarugnep eulaV tcudeD  , VD   )  
ialiN  – halada gnarugnep  ialin utaus  paites kutnu gnarugnep  inej  gnay nakasurek s

irad helorepid   utaus  nataparek nagnubuh avruk ( ytisned  naharapek takgnit nad ) (   ytireves
level  .)  

 
.2  ( natapareK ytisned  )  

p halada natapareK  gnajnap uata saul esatnesor  utas irad latot  saul padahret nakasurek sinej
 nakidajid kutnu rukuid gnay nalaj naigab latot gnajnap uata .lepmas  

sumur nagned nakataynid tapad natapareK : 

( natapareK ytisned = )%( )  𝐴𝑑
𝐴𝑠

 𝑥 001 %  uata ,  

( natapareK ytisned )%( )   = 𝐿𝑑
𝐴𝑠

 𝑥 001 % 

 ,nagned  
Ad  =   kutnu nasarekrep sinej utas irad latot saul  naharapek takgnit paites nakasurek  

m( 2),  
As =   m( lepmas tinu latot saul 2),  
Ld m( nakasurek naharapek takgnit pait kutnu nakasurek sinej latot gnajnap  = 2). 
 

 .3   ialiN – nagnarugnep   latot ( eulaV tcudeD latoT  , VDT  )  
ialiN  –  ialin irad latot halmuj halada latot nagnarugnep – nagnarugnep  gnisam adap -  gnisam

 ialin uata lepmas tinu  irad latot tcuded laudividni  eulav   nakasurek sinej pait kutnu  nad
 .nemges tinu utaus adap ada gnay nakasurek takgnit  

 
  .4   ialiN – ( iskerokret nagnarugnep VDC ,eulaV tcudeD detcerroC  )  

 gnay ialiN id  nagnubuh avruk irad helorep na  arat  ialin – latot nagnarugnep  ( VDT  )  nad  ialin
( nagnarugnep VD uk hilimem nagned )  ialin akiJ .iauses gnay avr VDC   helorepid gnay  hibel

 ialin irad licek arugnep ( iggnitret nagn eulaV tcudeD tsehgiH  , VDH  akam ,) VDC   gnay
 ialin halada nakanugid –  gnarugnep  haleteS .iggnitret gnay laudividni VDC   ,helorepid

 akam ICP  kutnu   paites  gnutihid tapad lepmas tinu  :naamasrep nakanuggnem  

ICP s  001 = – VDC  
 ,nagned  
ICP s    =  ialin ICP  s paites a lepm ,  
VDC   =  ialin  VDC lepmes paites kutnu .  

   
 ialiN ICP   :halada utnetret nalaj saur adap nahurulesek araces nasarekrep  

 ICP f    = ∑ 𝐼𝐶𝑃 𝑠
𝑁

    

 ,nagned  
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ICP f    ialin = ICP  atar - ules irad atar ,naitilenep aera hur  
N       lepmas tinu halmuj = .  
 

  .5   nakasureK takgniT  
 takgniT  nakasurek  gnay  nagnutihrep malad nakanugid ICP   halada ytireves wol  level  (L  ,)

level ytireves muidem  (M  nad ,) hgih  level ytireves  (H)  .  
 
 

NASAHABMEP  
 naitileneP isakoL  

 nalaj saur adap naitilenep isakoL  lanoisan  umisI – 3 mk namayugaP 1 – 4 mk  1  netapubaK
olatnoroG  .  

 
 

1 rabmaG  .olatnoroG isnivorP nalaJ nagniraJ ateP  
 

 nagnutihreP lisaH ICP   
 ialin nagnutihrep lisah iraD ICP  atar - saur atar   nalaj  umisI –  namayugaP  halada 22,62   

 nagned  kurub isidnok ( roop ) itrepes  et  lebaT adap tahilr 2.  nagnidnabreP gnit  naharapek tak
 saur nakasurek  nalaj tinu nahurulesek irad  lepmas   halada  isidnok adap %1 anrupmes   %1 ,

 isidnok kiab tagnas  isidnok adap %8 , kiab  isidnok adap %31 , gnades 2 , 3  isidnok adap %
kurub  isidnok adap %62 , b tagnas kuru 2 nad , 8  isidnok adap % lagag .  aynnagnidnabreP

 rabmaG malad nakkujnutid 2. 
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 rabmaG 2 nakasureK isidnoK ialiN nagnidnabreP . 

 
.2 lebaT malad naklipmatid nagnapal id natamagnep lisaH  
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 rabmaG 2 nakasureK isidnoK ialiN nagnidnabreP . 

 
.2 lebaT malad naklipmatid nagnapal id natamagnep lisaH  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

%1 %1

%8
%31

%32
%62

%82

anrupmeS

kiab tagnaS

kiaB

gnadeS

kuruB

kurub tagnaS

lagaG
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 rabmaG 2 nakasureK isidnoK ialiN nagnidnabreP . 

 
.2 lebaT malad naklipmatid nagnapal id natamagnep lisaH  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

anrupmeS

kiab tagnaS

gnadeS

kuruB

kurub tagnaS

lagaG
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2 lebaT   ialiN ICP  lepmaS tinU paites  

 tinU lepmaS  ICP  isidnoK  
 000 + 13 –  + 13 1 00  
 001 + 13 – 002 + 13  
 002 + 13 – 003 + 13  
 003 + 13 – 004 + 13  
 004 + 13 – 005 + 13  
 005 + 13 – 006 + 13  
 006 + 13 – 007 + 13  
 007 + 13 – 008 + 13  
 008 + 13 – 009 + 13  
 009 + 13 – 23  000 +  

02  
82  

9 
72  
02  
02  
55  

7 
22  
73  

 tagnaS kurub  
kuruB  
lagaG  
kuruB  

kurub tagnaS  
kurub tagnaS  

gnadeS  
lagaG  

kurub tagnaS  
kuruB  

 000 + 23 – 32 001 +  
 001 + 23 – 32 002 +  
 002 + 23 – 32 003 +  
 003 + 23 – 32 004 +  
 004 + 23 – 32 005 +  
 005 + 23 – 32 006 +  
 006 + 23 – 32 007 +  
 007 + 23 – 32 008 +  
 008 + 23 – 32 009 +  
 009 + 23 – 33 000 +  

4 
81  

8 
21  
83  
33  
42  
55  
04  
85  

lagaG  
kurub tagnaS  

lagaG  
kurub tagnaS  

kuruB  
kuruB  

kurub tagnaS  
gnadeS  
kuruB  

kiaB  
33  000 + – 33 001 +  
33  001 + – 33 002 +  
33  002 + – 33 003 +  
33  003 + – 33 004 +  
33  004 + – 33 005 +  
33  005 + – 33 006 +  
33  006 + – 33 007 +  
33  007 + – 33 008 +  
33  008 + – 33 009 +  
33  009 + – 34 000 +  

 63  
 82  
 75  
 26  
 23  
 61  
 81  
 34  
 24  

66  

  kuruB  
  kuruB  

 kiaB  
  kiaB  
  kuruB  

 kurub tagnaS  
 kurub tagnaS  

  gnadeS  
  gnadeS  

  kiaB  
 000 + 43 – 001 + 43  
 001 + 43 – 002 + 43  

 + 43  002 – 003 + 43  
 003 + 43 – 004 + 43  
 004 + 43 – 005 + 43  
 005 + 43 – 006 + 43  
 006 + 43 – 007 + 43  
 007 + 43 – 008 + 43  
 008 + 43 – 009 + 43  
 009 + 43 – 000 + 53  

13  
84  
25  
66  
76  
24  
45  
15  
37  
04  

kuruB  
gnadeS  
gnadeS  

kiaB  
kiaB  

gnadeS  
gnadeS  
gnadeS  

kiab tagnaS  
kuruB  
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2 lebaT  natujnaL    

lepmaS tinU  ICP  isidnoK  
 000 + 53 – 001 + 53  
 001 + 53 – 002 + 53  
 002 + 53 – 003 + 53  
 003 + 53 – 004 + 53  
 004 + 53 – 005 + 53  
 005 + 53 – 006 + 53  
 006 + 53 – 007 + 53  
 007 + 53 – 008 + 53  
 008 + 53 – 009 + 53  
 009 + 53 – 000 + 63  

45  
98  
11  

2 
8 
42  
21  
21  
12  

2 

gnadeS  
anrupmeS  

kurub tagnaS  
lagaG  
lagaG  

kurub tagnaS  
kurub tagnaS  
kurub tagnaS  
kurub tagnaS  

lagaG  
 000 + 63 – 001 + 63  
 001 + 63 – 002 + 63  
 002 + 63 – 003 + 63  
 003 + 63 – 004 + 63  
 004 + 63 – 005 + 63  
 005 + 63 – 006 + 63  
 006 + 63 – + 63  007  
 007 + 63 – 008 + 63  
 008 + 63 – 009 + 63  
 009 + 63 – 000 + 73  

6 
2 
3 
8 
63  
41  
41  
11  

6 
0 

lagaG  
lagaG  
lagaG  
lagaG  
kuruB  

kurub tagnaS  
kurub tagnaS  
kurub tagnaS  

lagaG  
lagaG  

38  000 + – 38 001 +  
38  001 + – 38 002 +  
38  002 + – 38 003 +  
38  003 + – 38 004 +  
38  004 + – 38 005 +  
38  005 + – 38 006 +  
38  006 + – 38 007 +  
38  007 + – 38 008 +  
38  008 + – 38 009 +  
38  009 + – 93  000 +  

 8  
 4  
 6  
 32  

 9  
 2  
 61  
 01  

 1  
0 

 lagaG  
 lagaG  
 lagaG  

 kurub tagnaS  
 lagaG  
 lagaG  

 kurub tagnaS  
 lagaG  
 lagaG  

lagaG  
 000 + 93 – 001 + 93  

93   001 + – 002 + 93  
 002 + 93 – 003 + 93  
 003 + 93 – 004 + 93  
 004 + 93 – 005 + 93  
 005 + 93 – 006 + 93  
 006 + 93 – 007 + 93  
 007 + 93 – 008 + 93  
 008 + 93 – 009 + 93  
 009 + 93 – 000 + 04  

3 
4 
42  
62  
24  
41  
04  
63  

8 
22  

lagaG  
lagaG  

kurub tagnaS  
B kuru  

gnadeS  
kurub tagnaS  

B kuru  
B kuru  

lagaG  
b tagnaS kuru  
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2 lebaT  natujnaL    

lepmaS tinU  ICP  isidnoK  
 000 + 04 – 001 + 04  
 001 + 04 – 002 + 04  
 002 + 04 – 003 + 04  
 003 + 04 – 004 + 04  
 004 + 04 – 005 + 04  
 005 + 04 – 006 + 04  
 006 + 04 – 007 + 04  
 007 + 04 – 008 + 04  
 008 + 04 – 009 + 04  
 009 + 04 – 000 + 14  

92  
82  
31  
81  
43  
13  
65  
64  
72  
13  

kuruB  
kuruB  

kurub tagnaS  
kurub tagnaS  

kuruB  
kuruB  

kiaB  
gnadeS  
kuruB  
kuruB  

halmuJ  2262   
  
P or  sineJ esatnes  nakasureK  

  nalaj saur adap idajret gnay nakasureK  umisI –  aynnahurulesek saul namayugaP
halada  11,049.14 m2  .  nagned nicil tagerga halada idajret kaynab gnay nakasurek sineJ

m 49,176.21 nakasurek nasaul 2  gnajnap nagned nurut uhab rulaj naidumek )%12,03(
 nasaul nagned idajret kaynab aguj rula nakasurek )%42,22( m 63,900.01 nakasurek

m  20,913.6 nakasurek 2  .)%40,41( P or atnes gnisam irad nakasurek es - gnisam   sinej
adap tahilid tapad nakasurek   lebaT .3  

 
3 lebaT   esatnesorP nakasureK  

nakasureK sineJ  sauL/gnajnaP  nautaS  esatnesorP  
)%(  

ayaub tiluk kateR  
nakumegeK  
kolb kataR  

salbmA  
riggnip kateR  
nurut uhab rulaJ  

gnatnilem nad gnajnamem kateR  
nalabmaT  

nicil tagergA  
gnabuL  

rulA  
pils kateR  

gnabmolegreB  
 nad nakupaleP sapel naritub  

85,997  
3. 45,225  

 68,791  
 92,22  

1.  53,970  
01 .  63,900  
3.  74,905  

 14,154  
21 .  49,176  

 00,12  
6.  20,913  

 72,96  
 32,3  

3.  97,362  

m2 

m2 

m2 

m2 

m2 

m 
m 

m2 

m2 

hb   

m2 

m2 

m2 

m2 

,1 19  
8, 04  

4,0 7 
50,0  

,2 75  
32 , 78  

73,8  
0,1 8 

12,03  
50,0  

1 70,5  
1,0 7 
10,0  

,7 87  
halmuJ  11,049.14   001  

 
gnisam irad nakasurek esatnesorP -  rabmaG adap tahilid tapad nakasurek sinej gnisam 3. 
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nicil tagergA  /rulaJ nurut uhab  rulA  

 

 
 rabmaG 3 .nakasureK sineJ nagnidnabreP  

 
 41 tapadret ,nagnapal id nakukalid gnay natamagnep lisah iraD  gnay nakasurek sinej

tiluk kater halada aynnakasurek sineJ .ievrusid gnay nalaj saur adap idajret   ,ayaub
 nad gnajnamem kater ,nurut uhab rulaj ,riggnip kater ,salbma ,kolb kater ,nakumegek

 ,pils kater ,rula ,gnabul ,nicil tagerga ,nalabmat ,gnatnilem  nad b gnabmolegre .  irad lisaH
 ialin ICP   hadneret  rabmaG malad nakkujnutid ,4   nad ,5 6. 

 

 
 

 rabmaG 4  ialiN ICP   adap atS  000 + 53 . – atS 000 + 63 . . 

0
5
01
51
02
52
03
53

)
%( nakasureK

0
02
04
06
08
001

ICP iali
N
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uhab rulaj ,riggnip kater ,salbma   ,nalabmat ,gnatnilem nad gnajnamem kater ,nurut
,gnabmolegreb nad ,pils kater ,rula ,gnabul ,nicil tagerga  

.2   ialiN ICP  atar -  atar saur   umisI nalaj –  halada namayugaP 22,62   nagned  kurub isidnok
( roop ), 

.3   nalaj saur adap nanimod gnay nakasureK  umisI –  namayugaP  nicil tagerga halada
m 49,176.21 nakasurek nasaul nagned 2  gnajnap nagned nurut uhab rulaj ,)%12,03(

 nakasurek nasaul nagned rula nakasurek nad )%42,22( m 63,900.01 nakasurek
m  20,913.6 2 )%40,41( , 

.4   halada nakasurek babeyneP gnidaolrevo  aynaidesret kadit nad   .esaniard narulas   
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