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 artsbA tc   Hp ,roloc nworb evah hcihw retaw si retaw taeP  3 -  ,5 rodo niatrec  .  ,yllareneG
taep si uaiR fo ecruoser retaw - retaw ,  ni dnuof si secruoser retaw ekil   ulauK  egaliV

 fo  gnabmaT  K ,ycnegeR rapma - .uaiR  eP  gnisu era egalliv siht ni  devil ohw elpo
 gnihsaw rof desu era retaw siht ,yltsrif tnemtaert  tuohtiw ,yltcerid retaw siht

.cte ,rewohs ,sehtolc  taep eht hcraeser siht nI -  dna dnal taep gnisu yb detaert si retaw
b ot detrevnoc si ti  esu eb nac ti dna paehc yrev dnal taep  esuaceb ,retaw naelc e

taep rof tnemtaert retaW .ylisae - noitalugaoc gnisu yb enod si retaw -  noitatnemides
 teg ot si hcraeser siht ni laog ehT .ssecorp noitartlif dna ssecorp noitprosda ,ssecorp

 ,roloc on ,retaw naelc  cinoi fo tnuoma eht dna ,Hp lartuen htiw  ,ytsat dna rodo on
eF +3  uC nad  +2 era retaw taep ni  ced  sa deilppa si dnuopmoc etaflus munimulA  .denil

noitalugaoc ni tnalugaoc a - ssecorp noitatnemides   deilppa si dnal taep ;elihwnaem
 noitprosda rof tnebrosda na sa .ssecorp   era desu dnal taep fo noitairaV  & gk2 ,gk1

gk 3  kcirb ,dnas ,ssecorp noitartlif nI  .ssecorp noitprosda fo  , ,suorbif tunococ  dna  
levarg   04 si yllatot kciht eht dna ,ylevitcepser kciht mc 01 hcae htiw deilppa era

 era sesylana lareves era erehT .mc taeP retfa dna erofeb enod -  hcus ,tnemtaert retaw
 sa  ,Hp  cinoi fo tnuoma eht ,rodo ,roloc ,eerged ytidibrut eF +3  uC &  .+2  O  fo yllamitp

 taep gk 1 ;snoitidnoc rednu deniatbo si hcraeser siht fo retaw gninaelc fo ytilauq
of si noitidnoc retaw  ,deilppa si dnal  htiw ,ytsat dna rodo ,roloc tuohtiw dnu  Hp

5.  ,68 si eerged ytidibrut osla   .UTN 2  cinoi fo tnuoma ehT  eF +3  uC nad  +2  erofeb
 tnemtaert era    460.0 nad 975,0  L/gm era tnemtaert retfa dna    9100,0 nad 400,0

L/gm   htiw elbatius hcihw   SEKNEMREP 0102/VI/REP/SEKNEM/294.ON  
.dradnatS  

yeK sdrow  : tnemtaert retaw ,retaw taep  ,dnal taep  

   

.1  nauluhadneP  
 ainud id rasebret tubmag nahal ikilimem akiremA auneB

mk 647.050.2 rasebes utiay 2  rasebes aisA naidumek ;
mk 782.325.1 2  000.515 rasebes aporE ; mk 2  akirfA  ,

mk 435.85 rasebes 2  ,uraB aidnaleS ,ailartsuA nad ;
mk 900.8 rasebes kifisaP aisA nad ,akitratnA 2  nrehtoN(

 ikilimem aisenodnI .)1102 ,.ycnegA tnemnorivnE dnalerI
 natuh id ria irad %2,0 aynah nad tubmag natuh % 06,21

bmus nakapurem gnay aisenodnI otnuyhaW( hisreb ria re  
kkd  nikames hisreb ria naka nahutubek aratnemeS .)4002 ,

 nikames hisreb ria rebmus naidesrep nad takgninem
 tubmag/awar nahal tapadret uaiR isniporP iD .gnarukreb

 pudiH nagnukgniL nadaB( aH atuj 3,4 ± saules  hatniremeP
 ,uaiR isnivorP nad 0102   ria rebmuS .)1002 ,uaiR gnabtilaB

iriC  .tubmag ria halada tubesret nahal adap aidesret gnay -
 ,natalkocek harem anrawreb halada tubmag ria iric  uabreb

 nagned   iggnit fitaler aynlarenim marag nagnudnak  itrepes
kkd otnuyhaW( uC nad eF noi ar  ,)4002 ,  masa aynas

 3 Hp nagned – )2002 ,ideansuK( 5   ,  kadit tubmag ria
 ria irogetak kusamret ( iakapid gnusgnal kayal gnay  

0102/VI/REP/SEKNEM/294.ON SEKNEMREP  .)  riA
 nakanugid mulebes uluhad hibelret haloid surah tubmag

.tubmag hareadid laggnit gnay takaraysam helo   adaP
 ria nahalognep ,aynpisnirp  naakumrep  hisreb ria idajnem

 ,sesorp pahat aparebeb nakanuggnem nagned nakukalid
 ,isartlif nad ,isatnemides ,isalukolf ,isalugaok nial aratna

0002 ,INSB( iskefnised nad isasilarten  & namllepS   nad
nanirD  .)0002 ,  

 nakanuggnem nagned nakukalid isalugaok sesorP
  .sawat itrepes nalugaok P  isalugaok aynidajret pisnir

 natakignep nad isagerga ,isasilibatsed halada iwaimik
lekitrap -  ini sesorP .amasreb araces isnepsus diolok lekitrap

kolf nakutnebmep tukgnaynem - k naruku kolf  idajnem lice
kolf -  kolf aggnihes ,raseb hibel aynnaruku gnay kolf

kolF .ria irad nakhasipid nad nakpadneid hadum tubesret -
 edotem nagned nakhasipid kutnebret gnay kolf

IJ TAS
igoloibonkeT

napareT sniaS haimlI lanruJ
uaiR satisrevinU naitileneP agabmeL
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 edotem nagned haloid ria naidumek ,isatnemides  isprosda
 nad sartlif adotem adaP  .isartlif  utiay arac aud ada i

tabmal risap nagniraynep arac nad tapec risap nagniraynep  .
K  2,0 halada tabmal risap nagniraynep natapece -  2

 4  tapec risap nagniraynep nakgnades ,tinem/retil -  8
tinem/retil  ( 2002 ,ideansuK )   .  

em haloid tubmag ria ini naitilenep adaP  hisreb ria idajn
 tubmag hanat nakanuggnem nagned  nebrosda iagabes  adap

isalugaok sesorp adap sawat ,isprosda sesorp -  ,isatnemides
isartlif sesorp nagned haloid ria naidumek  ,  rupak nad  hsa

 nakanugid .ria Hp naktakgninem kutnu   nahinrejnep araC
alet tubmag ria  ria nahalognep itrepes ,nakukalid kaynab h

tilrep naktaafnamem nagned tubmag awar - es nem -  rupak
kkd zizA( nakukalid halet  nataafnamep nakgnadeS .)7002 ,

 adap iggnit parej ayad iaynupmem gnay tubmag hanat
 .nakukalid kaynab muleb hisam tubmag ria nahinrejnep

aT  gnay  nebrosda sinej utas halas nakapurem tubmag han
irop kaynab ikilimem -  naka ria anekret akij nad irop

noi parejnem tapad ini nebrosdA .ria pareynem -  magol noi
trepes tareb  ewgilE( ria malad rC noi i kkd  .)9991 ,  

isartlif sesorp adaP  , s  aidem nahab iagabe p  gnirayne
 adaP .risap nad atab utab ,apalek tubas ,likirek nakanugid
 aidem isairav aparebeb nakanugid aynmulebes naitilenep

 gniraynep   ,mc 61 ,mc 21 aidem nalabetek latot nagned
 latot nagned retlif aidem  naanuggneP adaP .mc 02 nad

mag ria  ,mc 02 nalabetek  idajnem haloid haletes tub
 anrawreb gninuk   atres ,asareb nad uabreb kadit ,adum

eF  noi radak +3    gnay 80,5 Hp nagned  L/gm1370,0
 naitilenep adap naktapadid kiabret gnay lisah nakapurem
 ini naitilenep adaP .)8002 ,niddU nad oggniR( tubesret

 nakanugid  aidem  ,mc 04 nalabetek latot nagned retlif
 gnay ria satilauk retlif aidem labet nikames ismusa nagned

kiab nikames haloid  

.2  edoteM nad nahaB  
 ,ini naitilenep adaP s  tubmag ria lepma  tubmag hanat nad

 helorepid  ria narila irad ada gnay   id  ratikes  aseD itapuB .lJ
ulauK  rapmaK netapubaK gnabmaT natamaceK -  .uaiR

 lepmas lotob nakanuggnem tubmag ria nalibmagneP
 naigab adap  ,kitit aparebeb irad libmaid ria ,lm 006 kitsalp

gnisam ,nakoles rilih  nad nakoles uluh -  namaladek gnisam
adap libmaid ria ,aynnaakumrep irad retem 5,0 ±   riggnip

 gnay ria naidumeK .hagnetid atres nakoles nanak nad irik
 utas idajnem rupmacid tubesret kitit agit adap helorepid

M INS KS( - 20 - 9891 - .)F   idajnem tubmag ria nahalogneP
isalugaok sesorp nagned nakukalid hisreb ria -  ,isatnemides

 nad ,isprosdA tlif dnas  re .)1rabmaG(  
 nakanugid isatnemides nad isalugaok sesorp adaP

a nakgnades ,sawat  sesorp adap nakanugid gnay nebrosd
tubmag hanat halada isprosda m atres ,  aide  retlif  gnay

 nakanugid  isartlif sesorp adap  ,likirek ,asak niak nial aratna
,apalek tubas ,atab utab   .risap nad  

aluM - hadaw maladek nakrilaid L 01 tubmag ria alum  I  ,
 ini hadaw adap   nagned haloid tubmag ria  sesorp  isalugaok

 rupmacid tubmag ria L 01 kaynabes ,isatnemides nad
g 3,0 sawat nagned  C .)0002 ,INSB(  kudaid narupma

atarem rupmacret iapmas k ,  nakmaidid narupmac naidume
 ± amales 1   maj kolf kutnebret iapmas -  ayntujnaleS .kolf

 malad ek nakrilaid ria nad ,ria lepmas irad nakhasipid kolf

hadaw   adaP .II I hadaw  sesorp nagned haloid ria ,I
 .tubmag hanat nakanugid nebrosda iagabes nad ,isprosda

 Hp ragA  .hsa rupak nakanugid akam ,larten idajnem ria
  nad atar iapmas kudaid ini narupmac naidumeK

 tubmag hanat aggnihes maj 42 amales nakmaidid
 hanat irad nakhasipid ria lepmas uti haleteS .padnegnem

 maladek nakrilaid naidumek nad tubmag hadaw   .III hadaW  
reb III retlif aidem isi   sataek hawab irad nanusus nagned

risap nad atab utab ,apalek tubas ,likirek utiay  labet nad ,
gnisam -  aggnihes ,mc 01 tubesret retlif aidem gnisam

 aidem latot  nalabetek .mc 04 retlif  

 
.1 rabmaG   sesorP p  nahalogne a  ri g  tubma m  idajne a  ri

b sre hi  
 

 haloid haletes nad mulebes tubmag ria anraW
a ,INS radnats edotem nagned nakutnetid  Hp asilan

id nakutnet  latigid retem Hp nakanuggnem nagned  ,
k  nahureke  ria  nakanuggnem nagned rukuid retemidibrut   ,

 radak nad kitpelonagro edotem nagned nakutnetid ria uab
 noi eF +3  uC nad +2   id nakutnet   tala nakanuggnem nagned

( SAA irtemotofortcepS noisprosbA cimotA  nagned )
 mn 3,382 nad ,eF kutnu mn 3,842 gnabmoleg gnajnap

uC kutnu  

.3  nasahabmeP nad lisaH  
id tubmag ria mulebeS o  ria ,isprosda sesorp nagned hal

 tubmag isalugaok sesorp nagned haloid uluhad hibelret -
 nagned rupmacid tubmag ria ini sesorp adaP .isatnemides
 natadap apureb gnay ria malad narotok raga aimik nahab

 isnepsusret  tapadret gnay diolok lekitrap nupuam
itrepes aynmaladid  ulah rupmul ,kinagro anraw taz  iretkab s

nial nad -  .padnegnem tapec nad lapmuggnem tapad nial
 harum niales anerak sawat nakanugid ini naitilenep adaP
 sumuR  .hadum gnilap arac nakapurem aguj aynagrah

lA  sawat  aimik 2 OS( 4)3 H 81. 2  isalugaok iskaer  nad ,O
 diolok taz uata lekitrap  nagned ta  anahredes araces saw

: tukireb iagabes silutid tapad  

 
nebmep anerak idajret tapad narotok napadnegneP -

)HO(lA ,adiskordih muinumula nakut 3  apureb gnay
kolf( tadap lekitrap -  lekitrap kiranem naka gnay )licek kolf



eT igoloibonk   I .loV I  : 1.oN I 53  – 93  
 :NSSI  7802 - 8245  

73  
 

- amasreb lapmuggnem aggnihes narotok lekitrap -  ,amas
kolf( tareb nad raseb idajnem -  akij nad )raseb kolf

 .padnegnem tapad areges isatnemidesid  isatnemideS
 uata isnepsusret tadap lekitrap nahasimep sesorp halada

.isativarg araces ria nagned nalukolf lekitrap  H  asilana lisa
 ria Hp tubmag  haloid haletes nad mulebes   tahilid tapad

 adap  lebaT 1. 
 ria Hp awhab tahilid tapad .1 lebaT adaP  tubmag

 nad mulebes  haloid haletes  isprosda sesorp nagned
nem takgninem  Hp itaked larten   tubmag hanaT .7

 iauses ini laH .ria Hp nanurunep padahret huragnepreb
tilenep haubes nagned  awhab nai  tapad tubmag hanat

 naktakgninem tapad nad nalugaok iagabes nakanugid
 .)4991 ,haysnaujrA( haloid gnay tubmag ria aimik satilauk

T  nakanugid tapad ataynret )GLT( tubmag gnupmel hana
 iagabes nakanugid tapad nad harum nebrosda iagabes

lad tnemtaerterp  sesorp adap narbmem isartlif sesorp ma
tubmag ria nahalognep  kkd dumhaM( hisreb ria idajnem  ,

  .)2102  
 nebrosda iagabes tapad tubmag hanat aynisnirp adaP

v nad ,adap isaira   naiakamep   tubmag hanat halmuj
.ria Hp nanurunep padahret huragnepreb   ipatet nakA

mes  iagabes tubmag hanat naiakamep halmuj kaynab nika
 raga takgninem nikames hsa rupak naiakamep ,nebrosda
 nikgnum ini laH  .7 Hp itakednem nikames ria Hp
 tafisreb aynpisnirp adap tubmag hanat anerak nakbabesid

gnihes iggnit pukuc ayntamuh masa nagnudnak ,masa  ag
 naka akam nakanugid tubmag hanat kaynab nikames
 nikames ria ek aynmasa isubirtnok nakirebmem

v ,mumu araceS .takgninem isaira   naiakamep   hanat halmuj
.ria Hp nanurunep padahret huragnepreb tubmag  

S ria nakgnade   licek aynHp isartlif sesorp lisah tubmag
rad  isartlif sesorp adap anerak ,ini Hp nanurunep ,7 i

OC ada nikgnum 2  ria malad turalret gnay sabeb
OCH noi kutnebmem 3  nad masa tafisreb gnay

 .7,5 ratikes idajnem 7 irad nurunem  ria Hp nakbabeynem
v uti nialeS isaira   naiakamep   aguj tubmag hanat halmuj

nepreb  naukalrep adaP .ria Hp nanurunep padahret hurag
 hadner hibel 85,5 Hp ialin ,gk 3 tubmag hanat nagned

.gk 2 nad 1 tubmag hanat naiakamep adap nakgnidnabid   
 lisah naktapadid akam ,nakukalid gnay naitilenep iraD

takgnit nautnenep  nahurekek   mulebes tubmag ria  nad
 haloid haduses isatnemides adotem nagned -  ,isalugaok

 isartlif nad isprosda lebat adap tahilid tapad gnay  2 ;tukireb  
 
 
 
 

.2 lebaT    nahurekek asilana lisaH a ri   nad mulebes tubmag
haloid haletes  

lepmaS amaN   nahurekeK
)UTN(  

ukaB riA  1,42  

 irad lisah riA  nad isalugaok sesorp
isatnemides  0,12  

 hanat + ( isprosda sesorp irad lisah riA
)gk 1 tubmag  1,52  

 hanat +( isprosda sesorp irad lisah riA
)gk 2 tubmag  6,52  

 hanat +( isprosda sesorp irad lisah riA
)gk 3 tubmag  0,62  

hanat +( isartlif sesorp irad lisah riA  
)gk 1 tubmag  0,2  

 hanat +( isartlif sesorp irad lisah riA
)gk 2 tubmag  0,3  

 hanat( + isartlif sesorp irad lisah riA
)gk 3 tubmag  1,5  

 
 tubmag ria adap nahurekek asilana lisah nakrasadreB
 nakukalid ulrep isatnemides sesorp akam ,haloid mulebes

 anerak   nakanugid gnay tubmag ria nahurekek takgnit
namllepS( OiS L/gm 52 uata  UTN alaks 5 ihibelem  ,  

   .)0002 NEM/294.ON SEKNEMREP radnats turuneM -
 ,0102/VI/REP/SEK takgnit   hisam gnay ria nahurekek

 .UTN 5 halada nakhelobrepid adaP   lebat 2  tahilid tapad
 nanurunep idajret awhab takgnit  mulebes ria nahurekek  

 idajnem UTN 1,42 irad utiay haloid haletes nad 0,2   .UTN
 nakgnadeS  ria  irad lisah  ,isprosda sesorp takgnit  

 ria nagned nakgnidnabid iggnit hibel tikides aynnahurekek
 sesorp lisah k  isalugao  nad H  .isatnemides  nakbabesid ini la

lekitrap gnudnagnem kaynab tubmag hanat anerak -  lekitrap
 irad  nakapurem gnay  lisah  nad nakupalep gnep  napadne

kkd otnuyhaW( kinagro nahab  .)4002 ,   ria haletes numaN
isartlif  sesorp  nagned  haloid  takgnit    nahurekek  ria

 utiay sitsard araces nurunem  1,52 irad –  idajnem 0,62 2 – 
 1,5 UTN  takgnit haloid halet gnay tubmag ria aynitra  ,

 aynnahurekek  SEKNEMREP radnats ihunemem
0102/VI/REP/SEKNEM/294.ON  .  

 lisaH  nautnenep  anraw  haletes nad mulebes tubmag ria
haloid    tahilid tapad  adap  lebaT  .3  

 
 
 
 
 

1 lebaT . ataR isartnesnoK nagnidnabreP -  gnujnaT iatnaP nariareP aratna nemideS nad tual riA adap uC nad bP magoL atar
niaL nariareP nagned notuB  

lepmas sineJ  
riA Hp  

haloid mulebeS  
isprosda sesorp nagneD  isprosda sesorp haleteS   isartlif sesorp haleteS  

ukab riA  68,3  - - 
1 lepmaS  29,3  01,7  68,5  
2 lepmaS  29,3  89,6  56,5  
3 lepmaS  29,3  20,7  85,5  

)gk 2 tubmag hanat( 2  lepmaS  ,)gk 1 tubmag hanat( 1  lepmaS : nagnareteK   )gk 3 tubmag hanat( 3  lepmaS  nad  
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 lebaT 3.  radak asilana lisaH  noi eF +3  uC nad    +2  ria adap
haloid haletes nad mulebes tubmag  

 
lepmaS amaN   riA anraW

tP( tubmaG - )oC  

ukaB riA  876  

 isalugaok sesorp irad lisah riA  
isatnemides nad  046  

 isprosda sesorp irad lisah riA  
 + ( )gk 1 tubmag hanat  344  

isprosda sesorp irad lisah riA  
 )gk 2 tubmag hanat +(  604  

 isprosda sesorp irad lisah riA  
)gk 3 tubmag hanat +(  773  

isartlif sesorp irad lisah riA  
 )gk 1 tubmag hanat +(  071  

isartlif sesorp irad lisah riA  
 )gk 2 tubmag hanat +(  49  

 + isartlif sesorp irad lisah riA
)gk 3 tubmag hanat(  55  

 
 lebaT adaP 3  ria anraw ialin awhab tahilid tapad

 haletes ria nagned adebreb tagnas haloid mulebes tubmag
alum ,sisif araceS  .haloid -  haloid mulebes ria anraw alum

 kadit idajnem habureb haloid haletes ,talkoc anrawreb
j naiakamep isairav naukalreP .gnineb uata anrawreb   halmu

 .ria anraw nanurunep padahret huragnepreb tubmag hanat
 akam nakanugid gnay tubmag hanat halmuj raseb nikameS
 radnats ialin itakednem nurunem nikames ria anraw naruku
 halada munim ria anraw radnats nupadA .munim ria anraw

tP 51 - M/294.ON SEKNEMREP( oC NE /VI/REP/SEK 02 -
)01 irop halmuj anerak nakbabesid ini laH . -  hanat adap irop

 1 nad gk 2 tubmag hanat adapirad saul hibel gk 3 tubmag
 raseb gnilap aguj aynparejnem naupmamek aggnihes ,gk
 adaP .gk 1 nad gk 2 tubmag hanat nagned nakgnidnabid

w ini naitilenep  nagned haloid gnay tubmag ria anra
 muleb nebrosda iagabes tubmag hanat nakanuggnem

.hisreb ria radnats ihunemem  
 nakrasadreb helorepid gnay ria uab asilana lisaH

,nednopser gnaro hulupes helo naialinep    adap tahilid tapad
4  lebaT . 

A  nad ,sumuh uabreb tagnas haloid mulebes ri  haletes
b idajnem ria uab haloid gnarukre  .    riA  nahalo lisah  nagned

 ipatet ,uabreb tikides isatnemides nad isalugaok sesorp
 takgninem tubmag ria satilauk nakbabeynem ini sesorp
 naukalreP .uabreb tikides idajnem uabreb tagnas irad utiay

 isprosda sesorp adap tubmag hanat halmuj isairav
 idajnem uabreb tikides ria nakbabeynem  .uabreb tagnas

 gnudnagnem kaynab tubmag hanat nakbabesid ini laH
 raseb nikames aggnihes ,sumuh nad tamuh awaynes
 haloid gnay ria akam iakapid gnay tubmag hanat halmuj
 nagned nahalo lisah ria ,ipatet nakA .uabreb nikames

k helo ,uabreb kadit isartlif sesorp  naigabes nikgnum anera
 parejret nial rotognep nad sumuh  ,tamuh awaynes raseb
 nakanugid gnay retlif aideM .retlif aidem naakumrep adap
 ikilimem likirek nad apalek tubas ,risap ,atab utab utiay

irop - .nebrosda iagabes isgnufreb tapad aggnihes ,irop  
 adaP T eba  l 5  awhab tahilid tapad  tubmag ria haletes

 haloid  noi radak eF +3  uC nad +2   b nakifingis araces gnarukre  
 L/gm 400,0 idajnem L/gm 460,0 & L/gm 975,0 irad utiay
 nad eF magol asilana lisah nakrasadreB .L/gm 910,0 nad

m halet  nahalo tubmag ria  ,tapadid gnay uC  ihuneme
 radnats 0102/VI/REP/SEKNEM/294.ON SEKNEMREP   ,

 kutnu nad L/gm 2.0 halada uC kutnu magol radnats anamid
 .L/gm 3.0 halada eF  

 
.5 lebaT   ataR -  paiteS id uC nad bP magoL nagnudnaK atar

nemideS nasipaL  

 lepmaS  amaN  
 noi  radaK

eF +3  
)L/gm(  

  radaK
noi  uC +2  

)L/gm(  
 ukab riA  975,0  460.0  

 isalugaok sesorp irad lisah riA
 isatnemides nad  305.0  060.0  

 isprosda sesorp irad lisah riA  
)gk 1 tubmag hanat + (  771.0  940.0  

 isprosda sesorp irad lisah riA  
)gk 2 tubmag hanat + (  631.0  240.0  

 isprosda sesorp irad lisah riA  
)gk 3 tubmag hanat + (  131.0  930.0  

 isartlif sesorp irad lisah riA  
)gk 1 tubmag hanat + (  140.0  720.0  

 isartlif sesorp irad lisah riA  
)gk 2 tubmag hanat + (  110.0  420.0  

 isartlif sesorp irad lisah riA  
 3 tubmag hanat + ( )gk  400.0  910.0  

 
 isprosda sesorp nagned nahalo lisah tubmag riA  radak

 noi eF +3  uC nad +2   b  gnarukre  ratikes   ± 57 %  nakgnidnabid
haloid mulebes tubmag ria ngned  .  halmuj kaynab nikameS

 akam nebrosda iagabes nakanugid gnay tubmag hanat
 nakgnidnabid nurunem nikames tubesret noi audek radak
 ini laH .isprosda sesorp nagned haloid ria mulebes

.4 lebaT  ab asilana lisaH  ria u haloid haletes nad mulebes  

lepmaS amaN  
% ,ria uab takgnit esatnesreP  

 tagnaS
uabreB  uabreB tikideS  uabreB kadiT  

ukaB riA  001    
isatnemides nad isalugaok sesorp irad lisah riA   001   

)gk 1 tubmag hanat + ( isprosda sesorp irad lisah riA   01   09   
)gk 2 tubmag hanat + ( isprosda sesorp irad lisah riA   07   02   01  
)gk 3 tubmag hanat + ( isprosda sesorp irad lisah riA   08   01   01  

)gk 1 tubmag hanat + ( isartlif sesorp irad lisah riA    001  
)gk 2 tubmag hanat + ( isartlif sesorp irad lisah riA    01   09  
)gk 3 tubmag hanat + ( isartlif sesorp irad lisah riA    04   06  
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 noi nakbabesid eF +3  uC nad +2    malad id gnudnakret gnay
 ria  tubmag aseb naigabes  naakumrep adap parejret halet r

nebrosda  )4002  ,otnuyhaW nad 4991 ,haysnaujrA( es , -
 aynradak aggnih  ria malad  araces gnarukreb tagnas

nakifingis B .  ria haletes alup utige  tubmag  nagned haloid
isartlif sesorp  naigabes nikgnum ,   aguj tubesret magol noi

rejret  adap pa  naakumrep aidem  /retlif  aggnihes ,gniraynep
radak   noi eF +3  uC nad +2   nahalo lisah ria malad  idajnem

.licek tagnas   sesorp aynada helo nakbabesid ini laH
ajret gnay isprosda tubesret ria nahalognep adap id   .  

.4  K nalupmise  
rasadreB  ,naitilenep lisah nak  libmaid tapad akam

:tukireb iagabes nalupmisek  

.1   hanat nakanuggnem nagned tubmag ria nahalogneP
 ,anraw ignarugnem tapad  nebrosda iagabes tubmag

 .uabreb patet tubmag ria ipatet  ,nahurekek takgnit  

.2   iagabes tubmag hanat nagned isprosda sesorP
m tapad nebrosda  noi radak naknurune eF +3  uC nad +2   

gnisam utiay ,nakifingis tagnas tubmag ria malad -
 460.0 nad 975,0 gnisam  haloid haletes nad L/gm

  idajnem  9100,0 nad 400,0  radnats ihunemem L/gm
.0102/VI/REP/SEKNEM/294.ON SEKNEMREP  

akatsuP ratfaD  
haysnaujrA . 4991 .  iagabes tubmag hanat naupmameK

gaok  tubmag ria satilauk naktakgninem kutnu nalu
,.sigoloiretkab nad aimik ,kisif iges irad  ednU -r

 laiciffO ,.ytisrevinU orogenopiD ,siseht etaudarg
 :LRU di.ca.pidnu.mkf.www//:ptth  , D skai  adap se

 .2102 lirpA 82  

D ,itnayruP nad ,.P.Y ,risakuB ,.H ,zizA 7002 . .  ria isartliF
d tubmag awar tilrep naudap nagne - nemes - rupak . 

8791 :NSSI ,1.oN 1 .loV ,aimiK tesiR .J -  ,X826
.7002 rebmetpeS  

uaiR isnivorP hatniremeP pudiH nagnukgniL nadaB .  .0102
 gnatneT I id tapadret gnay tubmaG nahaL sauL -n

aynsusuhk adap aretamuS nad aisenod  .  

)INSB( lanoisaN radnatS nadaB . 91 INS isiveR .0002 -
5776 -  .2002  nad naisarepogneP araC ataT radnatS

 riA nahalogneP isnatsnI tekaP tinU naarahilemeP
)API( keP nemetrapeD gnabtiL nadaB .  naajre

.mumU  

uaiR gnabtilaB . .1002  rup nagnabmegnep rihka naropaL -i
.uaiR isnivorP ortag  

 .2002 .IIV.KS/SEKNEM/709 PEK  ukaB radnatS gnatneT
muniM riA utuM .SEKNEMREP turuneM .  

,ewgilE   ,.B.N,eulukO ,.A.C  .O.C,ubmawN nad  ,okowN  
I.C 9991 . .  noitprosdA K dna scimanydomrehT -i

uimdaC,)ll( yrukreM fo sciten  )ll( daeL dna )ll( m
etingiL no . lonhceT .gnE .mehC  (  :)22 54 - .94   

 ,.B nawamI  nad .F azirpoN  .1102   tubmag ria nahalogneP
hanat nebrosda nagned hisreb ria idajnem  ag -m

.isavitkaret tub  rgorP rihkA saguT naropaL  ma
aimiK kinkeT 3D idutS   keT satlukaF evinU kin -r

uaiR satis . .urabnakeP  

 ,.0102/VI/REP/SEKNEM/294 PEK  ukaB radnatS gnatneT
muniM riA . 

ideansuK . 2002 .  rotoK riA nad tubmaG riA halogneM
muniM riA kutnu .ayadawS rabeneP .TP : atrakaJ .   

 ,.B nim’uM ,dumhaM  nad oN S ojomradot . 2102 . logneP -a
byh sesoro nakanuggnem nagned tubmag ria nah -r

isprosda di -  ganat ganed isartlifartlu wolfssorc
melk .)GLT( tubmag gnup   

102/di.ca.anaubucrem.golb.aggna71irtsudni//:ptth
nahalognep/21/40/1 - ria - tubmag - nakanuggnem -

sesorp - dirbih - isprosda - wolssorc - isartlifartlu D . -i
 .2102 ieM 6  laggnat adap seska  

ycnegA tnemnorivnE dnalerI nrehtoN .1102 .  ltaeP sdna .   
ku.vog.insdnaltaep.www  . D  ieM 7 laggnat seskai

.2102   

 ,niddU nad .P ,oggniR  .S  .8002  M nalabeteK huragneP -e
 nagneD  tubmaG riA nahalogneP adaP retliF aid

 edoteM .retliF dnaS  rP rihkA saguT naropaL -o
 marg aimiK kinkeT 3D idutS   F  kinkeT satluka

uaiR satisrevinU .  .urabnakeP  

 namllepS nad  nanirD . 0002 . naH retaW gniknirD ehT -d
koob . apmoC gnihsilbuP cimonceT .cnI yn   weN

.dnalloH  051 - 151  pp .  

 ,S.H otrapuS ,.S gnutiR ,otnuyhaW  nad S naraB .4002 .  
agnudnak nad tubmaG laK nad aretamuS id n -i

natnam . .3  kooB  lanoitnretnI sdnalteW -  aisenodnI
orP  .emmarg .atrakaJ  

 


