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silunep pakgnel amaN utiay , niruN alihdaN ibeF  id rihal ,

 laggnat adap ayabaruS 2991 iraurbeF 20  tayawir nupadA .

 nuhat adap utiay ,silunep nakididnep 4002  DS  irad sulul  

 ,ayabaruS IIV gnilaggnuwaS iregeN 002 nuhat adap  7  sulul

 irad  PMS ayabaruS 61iregeN  , nad  02 nuhat adap 01   sulul

MS irad A  iregeN 31  02 nuhat adaP .ayabaruS 41   irad sulul

 satlukaF natualeK umlI nad nanakireP  satisrevinU ,  .gnalaMayajiwarB  nuhat adaP

 silunep 5102 id nakididnep naktujnalem  etsigaM )2S( atartS nakididneP margorP  r

nariareP ayadiduB  ,  ayajiwarB satisrevinU natualeK umlI nad nanakireP satlukaF

rumiT awaJ ,gnalaM  1S margorp hupmenem taaS . s  gnay rihka sagut taubmem aya

(ignameK nuaD rasaK kartskE nairebmeP huragneP“ ludujreb mutcnas mumicO  )

I totO igolotapotsiH padahreT ( saM nak oiprac sunirpyC  iretkaB iskefniiD gnay )

alihpordyh sanomoreA  2S margorp hupmenem taaS .” s  gnay siset taubmem aya

( toggaM huragneP“ ludujreb  sneculli aitemreH  nalumitsonumI iagabeS )eavraL

nI nad totO igolotapotsiH ,kifisepS noN numI nopseR padahreT  saM nakI gnas

( oiprac sunirpyC  iretkaB gnatnatiD gnay ) alihpordyh sanomoreA ” 
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HISAK AMIRET NAPACU  

 

 kaynab halet silunep ini siseT nanusuynep nakiaseleynem amaleS

 alages nagned ,uti kutnU  .kahip kaynab irad nagnukud nad nautnab amirenem

 nahadnerek rasebes gnay hisak amiret napacu nakiapmaynem nigni silunep itah -

: aynsusuhk ,utnabmem turut gnay kahip aumes adapek aynraseb  

.1   upmam silunep aggnihes ,tamhaR nahapmil alages sata TWS hallA

 ibaN kutnu malas atres tawalahs apul kadit nad ini siseT nakiaseleynem

 .WAS dammahuM  

.2  aut gnarO  imaus nad ,kida ,  ,gnayas hisak nakirebmem ulales gnay atnicret

.aggnihret kat gnay isavitom ,aod  

.3  B  .forP kapa  nad nanakireP satlukaF nakeD ukales SM ,maysruN yppaH .rI .rD

 .ayajiwarB satisrevinU natualeK umlI  

.4   ubI  satlukaF retsigaM margorP auteK ukales SM ,inayadnA irS .rI .rD .forP

 umlI nad nanakireP ayajiwarB satisrevinU natualeK  gnep nesod ukales nad .iju  

.5   ubI  nad iS.M ,iP.S ,rahunaY nuU .rI .rD  kapaB  ukales iS.M ,hcutfaM .rI .rD

 kutnu aynutkaw naigabes nakgnaulem halet gnay gnibmibmep nesod

 .naharagnep nad nagnibmib nakirebmem  

.6   kapaB  nakusam sata ijugnep nesod ukales cS.D ,gnE.M ,iP.S ,nawainruK idnA

d  .aynnahara na  

.7   sata ayajiwarB satisrevinU KIPF raseB agrauleK atres nesoD ubI ,kapaB

 .iduts amales aynnagnukud atres nautnab  
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.8  nameT -  BU KIPF retsigaM anajrasacsaP namet a aynsusuhk  5102 natakgn

autnab nad isavitom ,natabahasrep ,naamasrebek sata hisak amiret  malad n

 .nakididnep asam amales nakirebid halet gnay nupapa kutneb  

.9  nameT -  namet ruS id taked a  nakirebmem ,nakaodnem asaitnanes gnay ayab

 nad ,tagnames .ini amales nautnab  

 .anrupmes irad huaj hisam ini siseT awhab aynhunepes iradaynem siluneP

ynitajes aneraK  naras nad kitirk aggniheS .TWS hallA kilim aynah naanrupmesek a

 ,aynrihkA .gnatadnem asamid nakiabrep imed kahip aumes irad nakparahid tagnas

 .nimala labbor ay niima ,kahip aumes igab taafnamreb tapad ini siseT agomes  
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NASAKGNIR  

 

 .niruN alihdaN ibeF  HURAGNEP  TOGGAM (  sneculli aitemreH  )eavraL  IAGABES
 NALUMITSONUMI KIFISEPS NON NUMI NOPSER PADAHRET  ,

 GNASNI NAD TOTO IGOLOTAPOTSIH ( SAM NAKI C oiprac sunirpy  )  GNAY
IRETKAB GNATNATID alihpordyh sanomoreA  .rI .rD nagnibmib hawab iD .

Y nuU .rD nad iS .M ,hcutfaM iS .M ,iP .S ,rahuna  

 
( sam nakI C. oiprac  nakapurem )  ria naki sinej utas halas  ikilimem gnay rawat

iggnit simonoke ialin  . tikaynep habaw ,aisenodnI iD  J kajes sam naki adap  2002 inu
 rotkaf utas halaS .naki inatep arap amaturet ,naritawahkek naklubminem halet

 iretkab halada ini tikaynep habaw aynlucnum babeynep  ,alihpordyh .A  tapad gnay
naitamek imalagnem aggnih tikas naki nakbabeynem  ,aggniheS .  kutnu ulrep

nakadnit iracnem  ep nahagecn  nagnukgnil hamar gnay  nakadnit utas halas ,
nalumitsonumi nairebmep nagned inkay nahagecnep  . nagned nalumitsonumI   nahab

 nopser naktakgninem kutnu nakanugid tapad nad nagnukgnil hamar gnay imala
naki numi  aynutas halas  .toggam halada  

itilenep edoteM  naujut anamid ,nemirepske edotem halada nakanugid gnay na
babes nagnubuh aynkadit ada asilanagnem kutnu halada ini edotem irad -  tabika

babes nagnubuh raseb apareb atres -  nakanugid gnay atad sisilanA .tubesret tabika
kacA nagnacnaR halada ini naitilenep malad   4 nagned anahredes )LAR( pakgneL

 halada ini naitilenep malad sabeb lebairaV .nagnalu ilak agit nad naukalrep
 nakisutisbusid gnay  nalumitsonumi iagabes toggam sisod nairebmep naadebrep

amoib rep lisremok nakap %5 irad )%01 ,%8 ,%6 ,%4( lisremok nakap adap  ass
 ,tisokuel laisnerefid ,tisokuel latot ,etar lavivrus itupilem ayntakiret lebairaV .)irahrep(
 nad ,uhus ,Hp( ria satilauk atres gnasni nad toto igolotapotsih ,sisotisogaf sativitka

.)OD  
t naitilenep nad I pahat naitilenep utiay aud igabid ini naitileneP  adaP .II paha

 nad aimikotif iju nakukalid I pahat naitilenep d isakifitnedi TF nagne -  RI  kutnu
 toggam nairebmep nakukalid II pahat adaP .toggam adap fitka awaynes iuhategnem
 asam nagned lisremok nakap adap nakhabmatid gnay nalumitsonummi iagabes

naarahilemep   iretkab gnatnat iju sesorp naidumek irah 03 amales  alihpordyh .A
 kifiseps non numi nopser natamagnep nakukalid nad 4 ek uggnim adap nakukalid
.iskefni acsap irah 3 adap )sisotisogaf sativitka ,tisokuel laisnerefid ,tisokuel latot(  

arap iju nakukalid atreS  esatneserp inkay gnukudnep retem etar lavivrus   satilauk nad
.naitilenep amales ria  

 nakirebmem gnay )%8( C sisod adap awhab nakkujnunem lisaH  lisah
)lamron lortnok( fitagen lortnok itakednem   iskefni acsap tisokuel latot irad tahilid

 inkay 73,31  01 x 4  )lifortuen ,tisonom ,tisofmil( tisokuel laisnerefid lisaH .lm/les
gnisam )%8( C naukalrep adap awhab nakkujnunem -  ,hadnerret ialin ikilimem gnisam

gnisam iskefni mulebes -  gnisam 42 ;%3,57 ses nakgnades %0 ;%76,  iskefni hadu
gnisam - 33,81 ;%76,18 gnisam .%33.0 ;%   naktapadid sisotisogaf satifitka iju adaP

 .)%8( C naukalrep adap %25,92 inkay hadner gnilap lisah  toto igolotapotsih iju adaP
 naktapadid atar -  gniroks atar  iretkab iskefniid gnay sam naki toto nakasurek  .A

alihpordyh  kay toggam nalumitsonumi irebid haletes amede in  )72,1( isasailoukav ,  
)74,1(  , )4,1( sisorken nad  amede nakasurek naktapadid gnasni adap nakgnades ,

.)4,1( sisorken nad ,)76,1( iportrepih ,)35,1(  
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    YRAMMUS  
 
 

 .niruN alihdaN ibeF  ECNEULFNI TOGGAM ( sneculli aitemreH   )eavral  SA
 OT TNALUMITSONUMMI NON -  ELCSUM ,ESNOPSER ENUMMI CIFICEPS

HSIF LLIG DNA YGOLOHTAPOTSIH  ( oiprac sunirpyC  )  YB DEGNELLAHC
alihpordyh sanomoreA AIRETCAB  iS .M ,hcutfaM .rI .rD fo ecnadiug eht rednU .

iS .M ,iP .S ,rahunaY nuU .rD dna  
 
 
 ( hsifdloG oiprac.C retawhserf fo epyt eno si )   .eulav cimonoce hgih sah taht hsif

 ,snrecnoc desiar evah 2002 enuJ ecnis prac ni esaesid fo skaerbtuo ,aisenodnI nI
 eht si esaesid siht fo kaerbtuo eht gnisuac srotcaf eht fo enO .sremraf hsif yllaicepse

t hsif kcis esuac nac hcihw ,alihpordyh .A airetcab  ot yrassecen si ti ,suhT .htaed o
 eht htiw si taht snoituacerp eht fo eno ,snoituacerp yldneirf latnemnorivne kees
 era taht stneidergni larutan htiw stnalumitsonummI .stnalumitsonummi fo noisivorp

mmi eht ecnahne ot desu eb nac dna yldneirf yllatnemnorivne  hsif fo esnopser enu
.toggam si meht fo eno  

  siht fo esoprup eht erehw ,dohtem latnemirepxe si desu dohtem hcraeser ehT
esuac fo ecnesba ro ecneserp eht ezylana ot si dohtem -  woh dna pihsnoitaler tceffe

esuac eht hcum -  yletelpmoC si hcraeser siht ni desu sisylana ataD .pihsnoitaler tceffe
eD dezimodnaR  tnednepedni ehT .snoitacilper eerht dna stnemtaert 4 htiw ngis

 nalumitsonummi sa toggam fo egasod fo ecnereffid eht erew yduts siht ni selbairav
 laicremmoc %5 morf )%01 ,%8 ,%6 ,%4( deef laicremmoc no detutitsbus saw hcihw

ped ehT .yad rep ssamoib rep deef  latot ,etar lavivrus edulcni selbairav tnedne
 ygolohtapotsih llig dna elcsum ,ytivitca citycogahp ,laitnereffid etycokuel ,etycocuel

.)OD dna ,erutarepmet ,Hp( ytilauq retaw dna  
 srif eht nI .hcraeser II esahp dna I esahp :owt otni dedivid si hcraeser sihT  t

TF htiw noitacifitnedi dna lacimehcotyhp ,esahp -  evitca eht enimreted ot enod saw RI
 sa noitartsinimda toggam ,esahp dnoces eht nI .toggam no dnuopmoc
 03 rof doirep ecnanetniam htiw deef laicremmoc ot dedda saw tnalumitsonummi

dyh .A fo tset eht neht syad  fo noitavresbo dna skeew 4 ta enod saw airetcab alihpor
non -  sisotycogahp ,laitnereffid etycokuel ,etycokuel latot( esnopser enummi cificeps

 eht yleman sretemarap gnitroppus eht detset dnA .noitcefni tsop syad 3 ta )ytivitca
 dna etar lavivrus fo egatnecrep .yduts eht gnirud ytilauq retaw  

  ot esolc ni detluser hcihw )%8( C fo esod eht ta taht dewohs stluser ehT
 ei noitcefni tsop setycokuel latot eht morf nees )lortnoc lamron( lortnoc evitagen

 setycokuel laitnereffid eht fo stluser ehT .lm / sllec 401 x 73.31  ,setycohpmyl(
 ,eulav tsewol eht dah hcae )%8( C tnemtaert ta taht dewohs )slihportuen ,setyconom
 ylevitcepser noitcefni retfa elihw %0 ;%76.42 ;%3.57 hcae fo noitcefni eht erofeb

aw tluser tsewol eht dewohs tset ytivitca sisotycogahP .%33.0 ;%33.81 ;%76,18  s
 eht deniatbo saw elcsum fo tset lacigolohtapotsih eht nI .)%8( C tnemtaert ta %25,92
 retfa airetcab alihpordyh .A yb detcefni egamad elcsum elcsum fo erocs egareva
 dna ,)74,1( isasailoucav ,)72,1( amede ei toggam nalumitsonummi nevig gnieb

)4,1( sisorcen  ,)76.1( yhportrepyh ,)35.1( amede ot egamad deniatbo sllig ta elihw ,
.)4,1( sisorcen dna  
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RATNAGNEP ATAK  

 

            amem nagneD ek rukuys ijup nad ajup naktajn  sata ,TWS hallA taridah

hayadih nad tamhar nahapmil -  nakijaynem nad nakiaseleynem tapad silunep ayN

T  ludujreb gnay sise  huragneP ( toggaM  sneculli aitemreH  )eavraL  nopseR padahreT

( saM nakIkifisepS noN numI oiprac sunirpyC  )  gnay  iretkaB gnatnatiD  sanomoreA

h alihpordy  

kokop nakijasid ,ini nasilut malaD -  itupilem nasahab kokop  huragnep

toggam apureb nalumitsonumi nairebmep  kifiseps non numi nopser padahret  ,

,iretkab naiskefnignep acsap napudihsululek  gnasni nad toto igolotapotsih   atres

ilemep amales ria satilauk naarah . 

 nataubmep awhab ,iradaynem siluneP T  lah ,anrupmes irad huaj hisam ini sise

 .ikilim silunep gnay nauhategnep nasatabretek nad nagnarukek helo nakbabesid ini

 naropal agomes parahgnem silunep ,itah nahadnerek alages nagneD siset   tapad ini

.nakhutubmem gnay kahip paneges igab anugreb nad taafnamreb  

 

      ,gnalaM 8102 ieM  

 

siluneP  
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2 AKATSUP NAUAJNIT  

 

 
1.2  ( saM nakI igoloiB tafiS oiprac .C  )  

1.1.2   saM nakI igolofroM nad isakifisalK oiprac .C( ) 

( sam naki isakifisalK  oiprac.C  turunem ).nniL  ,namuriahK la te  ,. ,)2002(  

: tukireb iagabes halada  

muliF   atadrohC :  

mulifbuS  atarbetreV :  

saleK   secsiP :  

salekbuS  ietsoeleT :  

odrO   isyhpoiratsO :  

odrobuS  aedionirpyC :  

ilimaF   eadinirpyC :  

ilimafbuS  eaninirpyC :  

suneG    : sunirpyC  

seisepS   :  oiprac sunirpyC .nniL  

 
)5002( otnaidhcoR turuneM  , iric ikilimem sam naki ,igolofrom araces -  iric

 kutneb  .hagnet gnuju id katelret tulum ,hipimem nad gnajnamem kaga hubut

 naki kisiS .kednep narukureb tugnus gnasap aud tapadret tulum roiretna naigaB

 nagned diolkis kisis epit malad ek nakgnologid nad raseb fitaler narukureb sam

.magareb tagnas gnay anraw  

  ,itsewarP turuneM la te  ,.   utiay ,naigab agit igabid sam naki hubut ,)5102(

 gnasapes ,atam gnasapes tapadret alapek adaP .roke nad ,nadab ,alapek

halec ,tulum aggnor nagned nagnubuhreb kadit gnay gnudih gnukec -  halec

dnep tala ,gnasni putut gnasapes ,gnasni  kapmat gnay nagnabmiesek nad ragne

iraj tubesid gnay nawar gnalut uata gnalut nagniraJ .raul irad - piriS .iraj -  naki piris

 nakapurem laggnut gnay piris ,laggnut gnay ada nad nagnasapreb gnay ada

 irad sam naki hubut adap kisis anraW .sabeb gnay kareg atoggna  nad sata hubut
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ubaek uajih ,paleg uajih anrawreb gnurednec inkay hawab -  uajih ,nauba

uba ,matih ,gninuk ,naharemek gninuk ,nasameek harem ,nagninukek -  nad ,uba

 id gnanereb ,lojnonem kaga nad tipis aynatam ,raseb aynkisis narukU .hitup

 nad ,hagnet ,naakumrep  .tabmal aguj nad tapec ayngnanereb nakareg ,ria rasad

.1 rabmaG adap tahilid tapad sam naki igolofroM  

 

 

 

 

 

 

1 rabmaG ( saM nakI igolofroM . oiprac .C .)8002 ,smailliW( )  

 
2.1.2  ( saM nakI narabeyneP hareaD nad tatibaH oiprac .C ) 

m naki ,)8002( otnasuS turuneM  aisenodnI ek kusam ilak amatrep sa

 naki idajnem gnabmekreb naidumek gnay anihC nad aporE natarad irad lasareb

 sar aparebeb kutnebmem gnabmekreb sam nakI .gnitnep tagnas gnay ayadidub

niartS .niarts uata - sayaker nupuam imala araces kutnebret ada gnay niarts  a

saR .amal pukuc utkaw malad -  irad lasareb agudid paleg anrawreb sam naki sar

 nakayadidubid tapad sam nakI .anihC irad lasareb gnaret anraw nad aporE

 uata sared rilagnem aynria gnay malok kiab malok sinej aumes adap ripmah

guj sam nakI .gnanet riareb malok  kudaw ,uanad ,iagnus id kiab hubmut tapad a

 adap utiay sam naki nahubmutrep kutnu lamitpo isidnoK .nataub malok uata

051 aratna naiggnitek - C°02 aratna ria uhus ,tual naakumrep sata id retem 006
 
– 

7 aratna ria Hp nad C°52 -  .8  

ay naki sinej kusamret sam nakI  upmam anerak lifomret tafisreb gn

 tapad hisam anerak iggnit gnay nagnukgnil uhus nagned irid nakiauseynem
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 ria negisko nagnudnak nagned pudih tapad sam nakI .C°53 uhus adap hubmut

 tartin nagnudnak ,L/gm1,0 irad gnaruk tirtin nagnudnak ,L/gm4 irad gnaruk

ruk  ,otnasuS(  L/gm 6,0 irad gnaruk ainoma nagnudnak atres L/gm 52,0 irad gna

.)7002  

3.1.2  ( saM nakI nakaM naasaibeK nad nakaP sineJ oiprac .C ) 

 emsinagro nakamem aynasaib ,arovinmo naki nakapurem sam nakI

s atarbetrevni nakamem asaib sam naki avraL .kinotknalp  ,arefitor itrepe

 iauseS .atyhponayc nad atyhporolhc itrepes notknalpotif nad ,ria utuk  ,adopepoc

habureb sam naki nakam naasaibek ,aynnagnabmekrep alop -  naweh irad habu

.)2002 ,itawatiS( rasad nakamep idajnem notknalp nakamep  

 nad oyriwusotraP turuneM  gnay naki kusamret sam naki ,)1102( onesraW

 .tubesret nakap pakgnanem nad aynnanakam hara ek tapec karegreb naka ,fitka

 gnologret ini nakI .iggnit natadapek malad alibapa fiserga hibel naka sam nakI

ki amatu nakaP .alages nakamep inkay ,arovinmo naki sinej  halada sam na

 ragA .nariarep ipet nad rasad id tapadret gnay gnatanib nad nahubmut

 nahabmat nakap nakulrepid sam naki ayadidub malad ,lamitpo aynnahubmutrep

.telep apureb  

4.1.2   riA satilauK  

( sam nakI oiprac .C  ylimaf nagnolog maladek kusam ) eadinirpyc   ,

 nad malad ulalret kadit gnay rawat nariarep id )tatibah( pudih tapmet ikilimem

 pudih tapad ini nakI .uanad uata iagnus nariggnip id aynlasim ,sared ulalret kadit

051 naiggnitek adap kiab - 52 uhus adap nad )lpd( tual naakumrep sata id m 006 -

03 0  onesarP( C  te la .)0102 ,.  

 negordih noi isartnesnok irad naruku utaus halada )Hp( namasaek tajareD

P .asab uata masa iskaereb tubesret ria anasaus nakkujnunem gnay  ada

 7,6 aratna rasikreb naki sinej aumes kutnu kococ tagnas gnay Hp aynmumu – 

.6,8   artupaS  ,,.la te  ,)0102(  aidem adap ria )Hp( namasaek awhab nakhabmanem
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23,6 aratna rasikreb naarahilemep -  aidem adap nariarep namasaek isidnoK .58,7

 sam naki nahubmutrep ihuragnepmem kadit naarahilemep ( oiprac .C )  gnay

hubmutrep kutnu mumitpo isidnok malad hisam anerak ,arahilepid  utiay na

6 aratna rasikreb -  .8  

 rasikreb naarahilemep aidem adap )OD( turalret negisko nagnudnaK

06,3 aratna -                   sam naki nahubmutrep kutnu kiab tagnas ini isidnoK .L/gm 30,6

( oiprac .C  ) 4 ratikes OD ialin anerak ,arahilepid gnay - us ajas L/gm 5  tagnas had

 sam naki naarahilemep kutnu kiab ( oiprac .C ) artupaS(  la te  .)0102 ,.  nad uatnaM

 sam naki kutnu turalret negisko narasik awhab nakhabmanem ,)1102( ytraduS

( oiprac .C  ) 3 aratna lamitpo gnay - .mpp 6  

 
2.2  nakI tikayneP  

s utnet ayadidub nataigek malaD  malad aladnek imalagnem aja

 naki tikayneP .tikaynep aynlubmit halada aynutas halas ,aynnagnabmegnep

 utaus nauggnag naklubminem tapad gnay utauses alages iagabes nakisinifedid

 nupuam gnusgnal araces kiab hubut tala naigabes/hubut tala irad rutkurts/isgnuf

t  gnatad kadit naki gnareynem gnay tikaynep aynpisnirp adaP .gnusgnal kadi

 isidnok utiay ,rotkaf 3 aratna nagnubuh sesorp iulalem naknialem ,ajas utigeb

 negotap dasaj aynada nad )naki( gnani isidnok ,)ria malad id isidnok( nagnukgnil

nagneD .)tikaynep dasaj(   lisah nakapurem tikaynep nagnares aynlubmit naikimed

 emsinagro dasaj nad ,naki ,nagnukgnil aratna isares kadit gnay iskaretni

 aggnihes ,naki adap sserts nakbabeynem ini isares kadit gnay iskaretnI .tikaynep

jnem aynikilimid gnay hubut nanahatrep emsinakem  aynrihka nad hamel ida

.)4002,idroK( tikaynep helo gnaresid hadum  

 naigurek naktabikagnem tapad naki tikaynep ,naki ayadidub malaD

 isalupop esatneserp adap gnutnagreb naklubmitid gnay naigureK .simonoke

ynharap ,tikas gnay naki rumu ,tikaynep gnaresret gnay  aynada nad ,tikaynep a
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tikayneP .rednukes iskefni -  itrepes iskefni tafisreb gnay kaynab tubesret tikaynep

rotkaf ,naki igaB .sanap haradreb naweh adap tikaynep aguj -  iskefninon rotkaf

ayniggnit tabika ayadidub nahal nagnukgnil isadargeD .narepreb tagnas aguj  

 aynisneisife gnaruk anerak ayadidub naalolegnep nahalasek nad naramec

 babeynep rotkaf utas halas nakapurem iskudorp tupni/ukab nahab naanuggnep

 .)4002 ,idayirpuS( naki ayadidub ahasu adap tikaynep halasam aynlubmit  

 
3.2   iretkaB alihpordyh.A  

 
1.3.2   igolofroM nad isakifisalK .A  alihpordyh  

 iretkab isakifisalK  alihpordyh .A   turunem  ,ijaiteS la te ,.  )5102(  halada ,

: tukireb iagabes  

modgniK repuS   airetcaB :  

mulyhP   airetcaboetorP :  

ssalC    airetcaboetorpammaG :  

odrO    seladanomoreA :  

ylimaF     eaecadanomoreA :  

suneG     sanomoreA :  

seicepS    : .alihpordyh sanomoreA   

 
 ainedraG turuneM la te  ,)0102( ,.  alihpordyh .A  marg iretkab nakapurem

 ria nad rawat ria nagnukgnil id nakumetid kaynab gnay gnatab kutnebreb fitagen

 .uayap  alihpordyh.A  lanekid  aynasaib anerak sinutropo iretkab iagabes

 .tahes nupuam sserts imalagnem gnades naki taas adap halasam naklubminem

 gnay rotkaf utas halas nakapurem iggnit rabet tadap adap naarahilemeP

.naki adap serts naklubminem  

  turuneM 2002( ekarD .M nad H ,J ,doohnosI  ,)  A alihpordyh .   halada

marg - esadisko ,fitagen - raseb naigabes nad ,fitatlukaf boreana ,fitisop   ataK .litom

sanomoreA  halada   ,sag uata aradu itrareb gnay ,rea inanuY atak irad lasareb

nad   itrareb gnay ,sanom laggnut uata danom  leS . alihpordyh .A   aynasaib
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m  ikilime  0,1 gnajnap  iapmas  mµ 4,4 gnadakret   kutnebmem nemalif  aggnih   0,8

 nakaynabeK .mµ alihpordyh .A   hubmut asib  adap 5,5 Hp -  .0,9 alihpordyH .A   halet

lamitpo nahubmutrep uhus ikilimem nakropalid   tapad nupiksem ,C°82 irad

ialum uhus adap hubmut   aggnih 1 C°824  

 

 
 
 
 
 
 
 
 
 

 .2 rabmaG  iretkaB  alihpordyh .A )0102 ,hednayooJ nad muorebA(  
 

2.3.2   iretkaB lamitpO nahubmutreP .A  alihpordyh   

 oyodrawnugnaM turuneM a te ,.l   iretkab ,)0102( A alihpordyh .   nakarikrepid

 4 ek maj adap utiay ,laisnenopske esaf adap lamitpo nahubmutrep iapacnem

 asam adap renoisats esaf imalagnem naka ayntujnales iretkaB .21 ek iapmas

 iretkab aratna esatneserp ,tubesret esaf adaP .maj 84 nagned iapmas isabukni

nay nad pudih gnay  naitamek esaf imalagnem naka iretkaB .amas halada itam g

 naaidesretek nagned tiakret tubesret isidnoK .maj 42 esaf itawelem haletes

.tubesret iretkab napudihek kutnu tapet gnay nagnukgnil nad isirtun  

nupuam borea nagnukgnil malad nahatreb tapad ini iretkaB   nad boreana

lairetam anrecnem tapad - nibolgomeh nad nitaleg itrepes lairetam  alihpordyh .A .

 padahret netsiser  enirolhc aynatkaf( nignid gnay uhus atres   alihpordyh .A  tapad

ipatet ,)Cº 4 ± hadner rutarepmet malad nahatreb   utkaw malad aynah aynkadites

alub 1  talosi raseb naigabeS .n  alihpordyh.A  nad hubmut upmam

uhus adap litom patet nad Cº73 uhus adap kaibgnabmekreb   gnipmasiD .tubesret

 iretkab ,uti  alihpordyh.A adap hubmut upmam  7,4 Hp narasik -  ,namhaR( 11

.)8002  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



21  
 

3.3.2    iretkaB nagnareyneP adnaT nad iskefnI  .A alihpordyh  

)3102( enaP naitilenep adaP ,  marg iretkab napahat awhab nakataynem

 naki kisis adap lepmenem nagned halada naki iskefnignem malad fitagen

 tubesret naki kisis kasurem gnay nitik taz naklisahgnem naidumek gnay tubesret

dap akul naklubminem aggnihes  malad ek kusam iretkab akaM .naki hubut a

 legalf kareg tala nakanuggnem nagned malad hibel gnay nagniraj ek naki hubut

tapec tagnas aynnarabeynep nakbabeynem nad  naitamek nakbabeynem aggnih . 

ta tiluk naharemek ,)1102( ,hisainruK nad I ,itawoytsikuL turuneM  ua

 ,naiskefnignep haletes lubmit ilak amatrep gnay sinilk adnat nakapurem imerepih

 alihpordyh .A es adap rotpeser les nagned natakireb nad ilanegnem tapad -  les

mizne iskudorpmem nagned gnani les iarugnem nad utnetret -  relulesartske mizne

p ,nisilomeh itrepes  ,isamalfni nakbabeynem aggnihes esatsale nad esaetor

merepiH .korob idajnem gnabmekreb nad nagnadarep hawf  nopser nakapurem i

 ,nagnadarep aynidajret nagned itukiid naidumek ,laiborkim iskefni padahret lawa

dajret ini imerepiH .kakut aynkutnebret nad sisorken  ek tisortire satilibom anerak i

 utas halas nakapurem gnay tisokuel ,negotap ayngnabmekreb tapmet nagniraj

 naka kifiseps non nanahatrep iagabes isgnufreb gnay harad les nenopmok

 sesorp iulalem nakukalid ini isanimilE .negotap isanimilegnem nad isasilakolem

( nagnadarep iskaer malad amatu napahat agit adA .sisotisogaf  yrotammalfni

esnopser  ratikes haread ek harad ialpus natakgninep idajret amatrep ,)

 apip satilibaemrep tafis aynhabmatreb nagned itukiid naidumek ,iskefniret/akul

dajret naidumek nad hubut relipak  nad raulek gnay tisokuel isargim sesorp i

 karegreb tisokuel ,nagniraj malad iD .atarem araces nagniraj malad ek kusam

 nagned kusam lisahreb gnay negotap ipadahgnem kutnu iskefni tapmet ujunem

p isatabmem aggnihes ,iretkab hunubmep isnetop nakfitkagnem arac  narabeyne

 iskaer nakapurem aguj nagnadarep iskaeR .tubesret negotap nakitamem uata

 nagnadarep iskaer adaP .iskefni/akul haread adap irid naknahatrepmem kutnu
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les anerak naknikgnumid gnay tisokuel halmuj nanurunep idajret -  tubesret les

l aguj uata isargimreb  utaus nakapurem relulesartni mizne nasapeleP .sisi

 nad negotap nakigurem naka aggnihes sisil gnay tisogaf les irad isneukesnok

 mizne nakraulegnem fitka araces lifortuen les nakarikrepid nakhab

iznE .negotap hunubmem emsinakem utaus iagabes aynrelulesartske  m

 iagabes agudid gnay esatsale nad esaetorp ,nisilomeh itrepes relulesartske

 naklubminem aggnihes naki hubut nagniraj kasurem tapad neluriv rotkaf

dajret asaib gnay kigaromeh .iretkab iskefni aynada tabika i  

b ,)1002( risanuM turuneM pad ralulesartske iretka  naklubminem ta

 gnay isamalfni iskaer gnasgnareM .1 utiay emsinakem aparebeb iulalem tikaynep

 gnay niskot iskudorP .2 .iskefni tapmet id nagniraj iskurtsed nakbabeynem

 nad niskotodne apureb tapad niskoT .kigolotap kefe iagabreb naklisahgnem

odnE .niskotoske  utaus halada iretkab gnidnid nenopmok nakapurem gnay niskot

 utaus ,tauk gnay nikotis iskudorp rotalumits nakapurem gnay adirakasilopopil

 iretkab padahret numi snopseR .B tisofmil les lanolkilop rotavitka atres navuja

isanimile kutnu nakujutid ralulesartske  .niskot kefe isasilarten atres iretkab  

 
4.2  kifisepS noN numI metsiS  

 metsiS m halada nalabekek uata satinumI  nanahatrep emsinake  irid

p / gnisa lekitrap padahret  kiab emsinagroorkim iskefni aynada paiteS .negota

 ,hubut malad ek rumaj/tisarap nad suriv ,iretkab  naka gnadu uata naki akam

 hibel iuhatekid halet nakI .hubut nanahatrep metsis nagned nopser nakirebmem

non nalabekek metsis emsinakem nakladnagnem -  naawab/ haimala/ aynkifiseps

( metsys enummi etanni  nanahatreP .aynkifiseps nalabekek metsis adap irad )

non - ps  adap gnitnep tagnas gnay hubut nanahatrep metsis nakapurem kifise

 araces kutnebret urab numi nopser ,naki adaP .naki hubut nalabekek metsis

nakI .asawed halet naki alakanam anrupmes -  nopser iaynupmem kadit adum naki
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nutnagreb nad anrupmes gnay kifiseps numi non ralules nopser adap g -  kifiseps

non nanahatreP .aborkim iskefni nagnares irad nahatreb kutnu -  kifiseps

 ,edO( adum naki nad hineb aidats naki adap amatu nanahatrep nakapurem

.)3102  

 metsis raseb sirag araces ,)1002( ihsinakaN nad amawI turuneM

t nanahatrep  nad kifisepsnon numi metsis : utiay 2 ada naki adap )numi( hubu

gnisaM .kifiseps numi metsis -  metsis idajnem igal igabret idat numi metsis gnisam

 relules nanahatrep kutnu kifisepson numi metsiS .laromuh nad relulles utiay numi

d kusamret iuhatekid naki adap  ,tisolunarg ,gaforkam/tisonom halada aynaratnai

 les nakapurem tisolunarg nad gaforkaM .)sCCN( kifisepson kiskototis les nad

 ,diopmil rednukes nagniraj nad harad malad id nakumetid gnay tisotisogaf libom

,gnitnep isamalfni susak adap nakumetid aynasaib aguj   nopser nakapurem gnay

 naktabikagnem gnay nagniraj aredec uata nad aborkim isavni padahret relules

 adap kifisepsnon numi metsiS .sukum nariac nad tisokuel adap lakol isalumuka

 gnay naki adap rulet nad sukum ,mures halada aynaratnaid laromuh nanahatrep

gnem  tabmahgnem asib gnay kifisepsnon isnatsbus macam iagabreb gnudna

.iskefnignep emsinagroorkim nahubmutrep  

 aynkusam helo ucipid hubut numi snopser ,)1002( risanuM turuneM

 gnay gaforkam les helo ipadahid nad hubut malad ek emsinagroorkim /negitna

 ayntujnales  naka ini leS .)CPA( llec gnitneserp negitna iagabes narepreb naka

 gnay les naakumrep ek nakiserpskeid nad negitna licek halmujes pakgnanem

 naka ini hT leS .)repleh T uata hT( gnolonep T tisofmil les helo ilanekid tapad

i hT les ayntujnales( nad isavitkaret  les itrepes nial tisofmil isavitkagnem naka )in

 isarefilopreb naidumek ini kiskototis T leS .kiskototis T tisofmil les uata B tisofmil

 les ini isesorp paiteS .negitna isanimilegnem kutnu rotkefe isgnuf iaynupmem nad

ulalem amas ajrekeb CPA les nad tisofmil  iserkes iulalem uata gnusgnal katnok i

leS .rotaluger nikotis -  les nagned natlumis araces iskaretnireb aguj tapad ini les
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 gnay kitilonirbif metsis uata ninik ,nemelpmok nenopmok nagned uata nial epit

eynep uata harad naukebmep ,tisogaf isavitka naklisahgnem  .akul nahubm

 negitna alib itnehreb naka nad kimetsis uata lakol tafisreb tapad numi snopseR

.lortnok emsinakem iulalem isanimileid lisahreb hadus  

 

 

 

 

 
 
 
 
 
 
 
 

3 rabmaG  .  nakI adap )numI( hubuT nanahatreP metsiS nakopmolegneP
.)0102 ,namsuG(  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4 rabmaG  hubuT nanahatreP metsiS . .)3102 ,edO(  

 /kifisepS noN numI ytinummI etannI  

 ,)1002( risanuM turuneM ytinummi etanni   emsinakem nakapurem

 aynrabeynem nad aynkusam hagecnem gnay kifisepsnon hubut nanahatrep

 adA .nagniraj nakasurek aynidajret hagecnem atres hubut malad emsinagroorkim

 ralulesartni iretkab nahansumeP .1 utiay ytinummi etanni nenopmok aparebeb
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romilop les helo  iulalem nemelpmok isavitkA .2 .gaforkam nad )NMP( raelkunof

 .4 .isamalfni rotaidem naksapelem gnay tsam les isalunargeD .3 .fitanretla rulaj

esaf nietorP  C :tuka -  )PRC( nietorp evitcaer  ,emsinagroorkim takignem

iulalem nemelpmok isavitka idajret ayntujnales   nakbabeynem gnay kisalk rulaj

 nad tisokuel helo )α NFI( afla norefretni iskudorP .5 .emsinagroorkim sisil

 .6 .surivitna kefe iaynupmem gnay tsalborbif helo )β NFI( ateb norefretni

em )KN les( rellik larutan les helo ralulesartske emsinagroorkim nahansumeP  iulal

 lifonisoe rotaidem nasapeleP .7 .nirofrep gnudnagnem gnay alunarg nasapelep

 kasurem tapad gnay kinoitak nietorp nad )PBM( nietorp cisab rojam itrepes

.tisarap narbmem  R nopse   amaturet ralulesartske iretkab padahret haimala numi

sogaf emsinakem iulalem  .nagniraj gaforkam atres tisonom ,lifortuen helo sisoti

 gaforkam malad narucnahgnep nad sisotisogaf padahret iretkab isnetsiseR

 aguj idobitna aynada apnat nemelpmok isavitkA .iretkab isneluriv nakkujnunem

ke iretkab isanimile malad gnitnep nanarep gnagemem  .ralulesarts

 isavitkagnem tapad fitagen marg iretkab gnidnid malad )SPL( adirakasilopopiL

 isavitka lisah utas halaS .idobitna aynada apnat fitanretla rulaj nemelpmok

 naktakgninem atres iretkab isasinospo kefe iaynupmem b3C utiay ini nemelpmok

 .sisotisogaf  xelpmoc kcatta enarbmem iulalem iretkab sisil idajret uti nialeS

 naklubminem tapad nemelpmok isavitka nagnipmas lisah aparebeb atres )CAM(

 .tisokuel isavitka atres )tnemtiurcer( nalupmugnep iulalem isamalfni snopser

gnasgnarem SPL nakapurem gnay niskotodnE   gaforkam helo nikotis iskudorp

 nial aratna tubesret nikotis sinej aparebeB .raluksav letodne itrepes nial les atres

LI ,)FNT( rotcaf sisorcen ruomut - LI ,1 -  nagned isamalfni nikotis aparebeb atres 6

LI nagnolog kusamret gnay hadner lukelom tareb - f isgnuF .8  amatu gnay sigoloisi

non isamalfni gnasgnarem halada gaforkam helo naklisahid gnay nikotis irad -

 nikotiS .iretkab negitna helo kifiseps tisofmil isavitka naktakgninem atres kifiseps

 adap raluksav letodne adap tisonom nad lifortuen isehda iskudnignem naka
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et  .isamalfni les isavitka atres lakol isalumuka ,isargim itukiid gnay iskefni tapm

 emsinakem gnipmas kefe tabika halada idajret gnay nagniraj nakasureK

tubesret iretkab isanimile kutnu nanahatrep  .  amas gnay nikotis isgnuf kaynaB

ok iagabes utiay - s rotalumits  emsinakem naklisahgnem gnay B nad T tisofmil le

kifilpma y ,kifiseps satinumi kutnu isa  helo sinilk alajeg halada tareb gnilap gna

marG iretkab iskefni -  ralucsavartni detanimessid nakbabeynem gnay fitagen

c .fisergorp gnay )CID( noitalugao  

 kifisepS satinumI  

eM  ,)1002( risanuM turun  nanahatrep itawelem tapad emsinagroorkim alib

 emsinakem kutnebmem naka hubut akam ,ytinummi etanni/kifisepsnon

 ini satinumi emsinakeM .kifiseps nad skelpmok hibel gnay nanahatrep

akeM .ulud hibel negitna padahret nalanegnep nakulremem  satinumi emsin

 les helo kifiseps idobitna iskudorP laromuh satinumI .1 :irad iridret ini kifiseps

 )IMC( ytinummi detaidem lleC .2 .)tnedneped T non nad tnedneped T( B tisofmil

nikotis iskudorP .1 :iulalem ini satinumi emsinakem adap narepreb T tisofmil leS  

 huragnep hawab id gnatam kiskototis leS .2 .ayniskaretni nagniraj atres

LI( 2 nikuelretni - LI( 6 nikuelretni nad )2 - .)6  

5.2  nalumitsonumI  

 tapad gnay nahab nakapurem nalumitsonumi ,)6102( iraS turuneM

aktakgninem uata iskudnignem nagned numi metsis naktakgninem  irad sativitka n

nenopmok -  utiay aud idajnem nakisakifisalkid nalumitsonumI .aynnenopmok

 naadebreP .kifiseps kadit nalumitsonumi nad kifiseps nalumitsonumi

 tafisreb kifiseps nalumitsonumi ,aynajrek arac adap katelret ini nalumitsonumi

es ,kifiseps kinegitna  nagned ajrekeb kifiseps kadit nalumitsonumi nakgnad

.numi nopser isalumitsnem  

 tabo ,aimik awaynes nakapurem nalumitsonumi ,)2002( niduffilA turuneM

 satinumi nopser emsinakem naktakgninem upmam gnay aynnial nahab uata
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breB .laromuh nupuam relules kiab ,naki  kadit nalumitsonumi ,niskav nagned ade

 nad sativitka natakgninep naknialem ,idobitna sisetnisnem nagned naki nopserid

 araceS .laromuh nupuata relules nanahatrep les sativitkaer  ortiv ni  natakgninep

vitkA . kitisogaf sativitka helo nakkujutid relules nopser  ini kitisogaf sati

 naka aynrihka adap nad relules nopser natakgninep isatsefinam nakapurem

 nalumitsonumi ,niskav nagned aynlah itrepeS .laromuh nopser naktakgninem

 .namadnerep nad )laro rep( nakap amasreb ,iskejni iulalem nakirebid tapad

lpa arac nahilimeP  isneisife nad nasitkarpek sata nakrasadid nalumitsonumi isaki

 .ayadidub nataigek malad  

6.2  nalumitsonumI nairebmeP igetartS  

 saul araces )9002( radinamsaJ turunem nalumitsonumi nairebmeP

non numi metsis nakfitkagnem kutnu naujutreb -  gaforkam itrepes les kifiseps

 nad atarbetrev adap  etycomeh  nalumitsonumi nairebmeP .atarbetreva adap

:nagned nakukalid tapad  

 akitnuynep : nakitnuyneP  nopser nakirebmem tapad l numi tnalumits n

non -  ayaib lah malad fitkefe nad sitkarp kadit ipatet ,tauk gnay kifiseps

ayadidub ahasu malad  

 non numi nopser nakirebmem : namadnereP -  ipatet ,tikides gnay kifiseps

nep nagned adapirad ayaib lah malad fitkefe hibel  tapad numaN .nakitnuy

 natadapek nad nanagnanep ayntakgninem anerak serts naklubminem

.naki avral esaf adap nakfitkaid tapad gaforkaM .namadnerep malad  

 non numi nopser nakirebmem : larO -  nakapurem nad kiab gnay kifiseps

.fitkefe hibel gnay edotem  

adebreb gnay naarahilemep isidnok ,)6102( iraS turuneM -  adeb

arac nakirebmem -  .nalumitsonumi naparenep malad alup adebreb gnay arac

 gnay rasad edotem nakapurem laro nad ,namadnerep ,nakitnuynep iulaleM
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arac malad nakanugid - doteM .nalumitsonumi nairebmep arac  nad nakitnuynep e

 ini edotem ,fisnetni gnay naarahilemep isidnok adap aynah kococ namadnerep

 ini arac ipatet ,naki padahret artske gnay nanagnanep nakhutubmem

 kadit idajnem nad utkaw nakamem ,raseb hibel gnay aganet nakhutubmem

uk naki tareb akitek sitkarp  arac nakapurem laro iulaleM .g 51 irad gnar

 kococ ,simonoke gnilap gnay edotem nagned nalumitsonumi nairebmep

 naklubminem kadit aynnaanaskalep malad ,fisnetske ayadidub adap nakparetid

 .lasam araces naanaskalep naknikgnumem nad naki adap serts  

 
7.2  toggaM  

tsI  gnay ,5002 nuhat nahagnetrep adap lanekid ialum "toggam" hali

DRI isrevnokoiB mit helo naklanekrepid -  nakI ayadiduB tesiR akoL nad sicnareP

 : aretpiD( aggnares avral nakapurem toggaM .kopeD ,)TAHIBRL( rawaT riA saiH

eadymoitartS  suneG , aitemreH  pudih gnay )  lenrek mlaP( tiwas apalek likgnub id

 anrecid nad nakamid naka aynpudih tapmet aidem iagabes MKP .)MKP/laem

 tubesid gnay nanapmiynep nagro malad napmisid nad toggam helo setycohport  .

 halada aggnares hubut tareb irad %33 ratikeS sretycohport   rayaN( la te 1 ,. . )189  

 aggnares avraL  esneculli .H  ,imhaF( toggam halitsi nagned lanekid hibel

 sulkis malad amal gnilap gnay esaf nakapurem ,)9002 ,aimabuS nad S .meH

 kutnu nasadnal iagabes nakidajid kaynab gnay ini anemoneF  .aynpudih

 avral nakkopmolegnem  esneculli .H m(  anerak isrevnokoib nega iagabes )togga

 esaF .)avral( resopmoced iagabes narepreb aynpudih esaf raseb naigabes

 aggnares asawed  esneculli .H 6 utiay kednep pukuc gnay esaf nakapurem -  ,irah 8

ikilimem gnay kitsemod aggnares asawed esaf nagned nakgnidnabid akij   esaf

 avral nakujnunem ini anemonef ,nalub 3 aggnih 2 amales asawed  esneculli .H

 nad ,drappehS ,nilrebmoT( tikaynep narabeynep nega iagabes isakidniret kadit

.)2002 ,ecyoJ  
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5 rabmaG )4102 ,okgnaW( toggaM igolofroM .  

1.7.2  toggaM pudiH sulkiS  

 aggnares rulet  ,)5102( imhaF turuneM  sneculli .H 3 satenem naka -  irah 6

 halet gnay rulet naidumeK .aniteb kudni helo nakkatelid ilak amatrep haletes

 uata avral esaF .toggam iagabes lanekid gnay avral idajnem naka satenem

6 amales gnusgnalreb naka apup esaF .uggnim 4 amales gnusgnalreb toggam -  7

letes ,irah  idajnem sisohpromatem imalagnem naka uti ha sneculi .H   asawed

( ylF reidloS kcalB 6 amales gnusgnalreb naka aynesaf gnay ) - .irah 7  

 itawamhcaR turuneM la te  rulet ,)0102( .  sneculli .H   asam itawelem

ubut nakaregrep naidumek ,irah 3 uata maj 27 amales isabukni  ialum oirbme h

 gnusgnal nad avral idajnem naka ayntujnaleS .satenem rulet nad tahilret

 irah aggnih tasep tagnas avral fitaler nahubmutrep ujal ,nakam pahat ikusamem

ek -  ,irah 21 amales hibel gnaruk hitup tilukreb hisam avral pahat adaP .8

b naka ayntujnales  uggnimes paleg nikames nad talkoc idajnem anraw habure

ek irah kajes inkay ,naidumek -  esaf idajnem naka 42 ek iraH .satenem haletes 91

 sisofromatemreb naka toggam uti haletes ,irah 8 amales gnusgnalreb gnay apup

 idajnem  sneculli .H .asawed  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12  
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

6 rabmaG  pudiH sulkiS .  sneculli .H  osurraC( la te .)4102 ,.  
 

 .7 rabmaG  irah 2 haletes toggam nagnabmekreP  ,avral idajnem aggnih satenem
1 avral )A( -  aggnih avral )C( nad irah 12 aggnih avral )B( ,irah 7

.)5102 ,imhaF( mc 2 = siraG .apuperp  
 

 
2.7.2  toggaM nagnudnaK  

 kraP ,.la te   fmilomeh isasinumi awhab nakropalem ,)4102(  sneculli .H

 nagned  suerua succocolyhpatS  sativitka naktahilrepmem  murtceps daorb  gnay

 kusamret ,fitisop nad fitagen marg aborkim padahret tauk nillicihtem -  tnatsiser

olyhpatS -  suerua succoc  ASRM kefe naktahilrepmem gnay iskarF .)ASRM(

 ruleT
uknI isab  

±  3 irah  

avraL  

apuP  

±  82 irah  

sneculli .H  
asawed  

±  7 irah  

±  2 irah  

 gnitaM
)niwak(  

±  2 irah  
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 gnudnagnem itkubret nad CLPH81C mulok nagned nakinrumid rcimitna  laibo

 editpep itna tabo idajnem nakgnabmekid tapad gnay urab )PMA( -  .iskefni  

toggam naklisahid gnay nahab utas halas ,)4102( okgnaW turuneM   kutnu

 toggam iparet ,ini taas iapmaS .aborkimitna kefereb aynpudih naknahatrepmem

 gnay edotem iagabes lanekid halet  ,sisorken ,sinork natabognep kutnu fitkefe

 aisunam adap ''oviv ni'' rakab akul nakhubmeynem kutnu atres ,akul iskefni nad

 gneF( la te  iparet kefe aynah kadit nakkujnunem ini iduts ,uti nialeS .)0102 ,.

eb aguj ipatet ''oviv ni'' nad ''ortiv ni'' kiab toggam  kefe nad sigoloib isgnuf iagabr

 isnetop nad toggam irad isalosiret  gnay awaynes/fitka taz huragneP .toggam irad

 .naweh nad ,les ,iretkab iagabreb malad nakatirebid muleb igolokamraf isgnuf  

ni aggnih 4 ek ratsni adap toggam ,)4102( auHieM nad iohC turuneM  rats

 araces gnay taoidenaskeh masa inkay iretkabitna awaynes gnudnagnem 6 ek

 aggnihes ,fitagen marg nad fitisop marg iretkab nahubmutrep tabmahgnem fitkefe

 tapad toggam awhab isnetop nakumenem ini auHieM nad iohC naitilenep adap

 tadidnak iagabes nakanugid .iretkab iskefni natabognep kutnu urab iretkabitna  

 
8.2  igolonumI retemaraP  

 
)tisokueL( hituP haraD leS 1.8.2  

  turuneM otnamrehuS  la te ,.   ,)1102(  nenepmok nakapurem tisokuel

 natakgnineP .naki hubut nalabekek metsis malad narep iaynupmem ,gnitnep

 padahret isketorp kutneb malad nopser nakapurem ini hitup harad les halmuj

 .naki hubut ek kusam gnay iretkab iskefni aynada kusamret gnisa les aynada

 lisaH  iagabes iskefniret haread ujunem nakharaid naka tisokuel iskudorp

 iskefni aynada rotakidni nakapurem tisokuel halmuj aynkiaN .naki nanahatrep

 isamalfni aynidajret naktabikagnem gnay  

 silohcreoN turuneM  te nanarep ikilimem kifiseps non satinumi ,)3102( ,.la  

 isgnufreb aguj tisokueL .kifiseps numi nopser iskudnignem malad gnitnep
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 irad nauggnag padahret iskaereb gnay naki hubut nanahatrep metsis iagabes

 tisokuel ,harem harad les nagned nakgnidnabiD .negotap iskefni kusamret raul

kides hibel gnay halmuj ikilimem mm/000.02 aratna rasikreb utiay ti 3  aggnih

mm/ 000.051 3  .  liforeteh/lifortuen ,lifosab ,tisonom ,tisofmil sata iridret tisokueL

 nakitraid tapad harad isalukris malad tisokuel halmuj nahabureP .lifonisoe nad

aynep ,nagnadarep ,tikaynep nega aynlubmit iagabes  iskaer uata numiotua tik

 iratseL( igrela .la te )3102 ,  

tisokueL laisnerefiD 2.8.2  

 tisofmiL  

8 aratna rasikreb retemaid ikilimem tisofmiL -  urib anrawreb amsalpotiS .mμ 21

es hibel ,lavo aggnih talub kutnebreb itni ,tacup  ,narutareb kadit kutnebreb gnir

 sabbA( kiliforuza alunarg nad licek aloukav isireb atres  ,.la te .)0102  

.hubut nalabekek metsis malad narepreb gnay harad les nakapurem tisofmiL  

 les itnI .lajnig nad apmil ,sumit nagro id iskudorpid tisofmil ,tsoelet naki adaP

 ihunemem ripmah tisofmil  tikides nagned paleg anrawreb ,les nagnaur

.)8002 ,senoM( alunargreb kadit nad ,itni ignililegnem gnay amsalpotis  

                              

 .8 rabmaG  01x01 narasebrep poksorkim hawab id itamaid tisofmil gnapmaneP
 naruku nagned ,ilak .)8002 ,senoM( mμ 2.8 les retemaid  

 tisonoM  

  turuneM ,otnamrehuS  la te ,.   ,)1102(  amsalpotis irad iridret tisonom

ubaek urib anrawreb -  aggnih talub ialum isairavreb itni kutneb ,urib aggnih nauba

m gnabmekreb nad harad narila malad les nakapurem tisonoM .lavo  idajne

tisofmiL  
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 hibel tisogaf satisapak ikilimem gaforkam ,isavitka imalagnem akiteK .gaforkam

raseb hibel halmuj iaynupmem tisolunarg nupiksem lifortuen adapirad tauk  

 igolofrom araceS .lajnig kiteiopotameh nagniraj irad lasareb naki tisonoM

res naki tisonom kutneb  adap tisonom esatnesreP .ailamam tisonom nagned apu

 numaN .isalukrisreb gnay latot tisokuel isalupop irad % 1.0 kaynabes naki

 haletes )maj 84 ±( takgnis utkaw malad habmatreb naka aynhalmuj ,naikimed

)8002 ,senoM( nobrak itrepes gnisa adneb nagned kitnusid . 

                                
 .9 rabmaG  01x01 narasebreP poksorkiM hawabiD itamaiD tisonoM gnapmaneP

.)8002 ,senoM( mμ 01 les retemaid naruku nagned ,ilak  

 
 lifortueN   

   turuneM  ,otnamrehuS la te  ,.  ,)1102(  halada lifortuen amatu isgnuf

 nagned siskatomek utiay kitisogaf sesorp iulalem gnisa nahab narucnahgnep

 nanalenep ,les adap lekitrep natakelrep uata lekitrap ujunem isargimreb les nalaj

 maladid mososil mizne helo lekitrap narucnahgnep nad les helo lekitrap

.mososilogaf  

nebreb lifortueN 9 retemaid( raseb narukureb nad radnub kut -  ,)mμ 31

 anrawreb amsalpotiS .alunarg gnudnagnem nad raseb gnay amsalpotis nagned

 nad paleg urib anrawreb itni nakgnades ,tacup ugnu uata harec urib

 malad id kutnebid tsoelet naki lifortuen nalapmug naktahilrepmem  lajnig nagro

 utiay ,hadner tagnas harad tisokuel isalupop malad lifortuen isroporP .apmil nad

 6 ratikes – .)8002 ,senoM( ( % 8  

tisonoM  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



52  
 

                              

 .01 rabmaG  01x01 narasebrep poksorkim hawab id itamaid lifortuen gnapmaneP
noM( ilak .)8002 ,se  

 
sisotisogaF sativitkA 3.8.2  

 nakisakidniid numi metsis ,)1102( hisainruK nad itawoytsikuL turuneM

 naupmameK .nial nanahatrep nad sisotisogaf sativitka naktakgninem tapad

 kutnu arac utas halas nakapurem iretkab tisogafmem kutnu tisokuel

 malad amatu esaf agit adA .negohtap nagnares padahret irid naknahatrepmem

 nanalenep ,harad les naakumrep adap negotap natakelep utiay sisotisogaf

 natakeleP .mosogaf malad lekitrap narucnahgnep nad mosogaf isamof iulalem

m tisogaf narbmem adap negotap utaus  kutnu tarayserp utaus nakapure

 sinej iagabreB .fisap araces gnusgnalreb fitaler aynasaib nad hadumrepmem

 kutnu tisokuel naupmameK .kifiseps non nanahatrep malad narepreb tisokuel

 irid naknahatrepmem kutnu arac utas halas nakapurem iretkab tisogafmem

dahret .negotap nagnares pa  

 kifiseps idobitna aynkutnebret emsinakem ,)8002( itawaleaL turuneM

 ,naki hubut malad ek negitna aynkusam irad ialumid negitna nagnasgnar anerak

 nemele utas halas halada sisotisogaF .gaforkam helo sisotisogafid naidumek

d gnitnep gnilap  areges nagnudnilrep irebmem ini sesorP .nalabekek metsis mala

 agit sata iridret hubut nanahatrep emsinakeM .iskefni padahret fitkefe nad

: utiay ,gnitnep napahat  

ipadahid gnay husum ini lah malaD .ipadahid gnay husum nalanegneP .1  

    orkim( negitna halada .suriv nupuata iretkab apureb asib ,)emsinagro  

ifortueN ll 
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.nanahatrep metsis helo negitna narucnahgneP .2  

.lamron naadaek ek ilabmeK .3  

11 rabmaG )1102 ,hisainruK nad itawoytsikuL( sisotisogaF sativitkA .  

9.2   igolotapotsiH nad igolotsiH naitregneP  

 anajraH turuneM  ,hubut nusuynep nagniraj irajalepmem igolotsih ,)1102(

 .aimik nad kipoksorkim kitilana edotem nagned irajalepid les nad nagniraj aimik

taZ -  gnay aimik iskaer nagned ilanekid tapad les nad nagniraj malad id aimik taz

l tapad kat anrawreb awaynes naklisahgnem  poksorkim nagned itamaid ,tura

les irad nalupmuk halada nagniraJ .ayahac -  sinej nanialreb uata sinejes les

.utnetret metsis uata nagro isgnuf gnukudnem gnay aynles ratna kirtam kusamret  

 kipoksorkim araces tikaynep narusulenep nakapurem igolotapotsiH

 anamid  kutneb malad helorepid gnay isamrofni igolotapotsih natamagnep malad

 tapad aguj helorepid gnay isamrofnI .nagniraj/nagro nahaburep narabmag

 atres tikaynep iskefni kadit uata ada iuhategnem kutnu atad iagabes nakanugid

aynep naidajek sesorp naklamarem kutnu  .tikaynep utaus kimedipe takgnit nad tik

non gnay nupuam suiskefni gnay kiab tikaynep utaus iskefnI -  tapad suiskefni

 araces asongaid nagned aynaratnaid ,arac aparebeb nagned asongaidid
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natnet isamrofni iagabreb naktapadnem kutnu naujutreb gnay igolotapotsih  g

.)8002 ,arzaP( tikaynep  

1.9.2   nagniraJ igolotpotsiH natamagneP  

itawoyteS turuneM  la te .,  nakanugid tapad igolotapotsih asilana ,)2102(

 nahaburep iulalem naki natahesek isidnok iuhategnem kutnu rekramoib iagabes

nagro adap idajret gnay rutkurts - nay nagro  nahab irad amatu narasas idajnem g

 ,uti nialeS .ayniagabes nad toto ,lajnig ,itah ,gnasni itrepes ramecnep

 gnirotinomem malad nakanugid tapad igolotapotsih rekramoib naanuggnep

nagro itamagnem nagned nagnukgnil -  isgnuf ikilimem gnay tubesret nagro

d gnitnep  sisongaid iagabes nakanugid tapad aggnihes hubut emsilobatem mala

.emsinagro utaus adap natahesek nauggnag aynidajret lawa  

 nalebalep ,nagniraj nagnotomep ,isaskif pahat iulalem nagniraj napaisreP

alognep ,ayntujnaleS .isakifislaked nad ,isaskifer ,nemiceps  nagniraj nah

 nad nifarap napusuynep ,nahinrejnep ,isardihed pahat nagned nakukalid

 nasiri taubid naka gnay kolb kutneb malad nifarapreb nagniraJ .kolb nataubmep

 ianrawid tapad gnay taraperp idajnem aggnihes motorkim nagned nagniraj sipit

ej aparebeb nagned  ,nisoe niliskotameh naanrawep itrepes ,nagniraj anrawep sin

nial nad asmeig -  oroginaP( nial la te .)7002 ,.  

 gnasni nad toto nagniraj narabmag nahaburep tahilem ini naitilenep adaP

 iretkab sahk iric anerak toto nagniraj hilimem itileneP .sam naki lihpordyh .A  a

 adap huragnepreb aggnihes akul naklubminem nad tiluk adap lepmenem inkay

 .amsalpodne alukiter nakasurek nad airdnokotim ayntosorem tabika toto

 gnay gnasni letipe nasipal anerak gnasni nagniraj hilimem itilenep nakgnadeS

ned gnusgnal nagnubuhreb nad sipit  gnasni nakbabeynem raul nagnukgnil nag

.tikaynep iskefniret raseb gnaulepreb  
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2.9.2  gnasnI nad totO igolotapotsiH  

 igolotapotsih nahaburep gnatnet irajalepmem halet naitilenep aparebeB

 nakkujnunem nad tuka tikaynep nakisakidnignem tapad iaragnetid gnay toto

 nakropalem halet aynmulebes naitilenep aparebeB .iskefni aynada inid alajeg

ap toto isareneged nad sisorken awhab  iskefni helo naklubmitid naki ad

.ps sanomoreA   ,allemal nalabenep nad tuka isamalfnI halada ayntujnales alajeG

 toto adap sisorken atres ,etycotapeh id kamel nad aloukav adap isamalfni

 iretkab iskefni halada uti aynaumesek ,isavresbo lisah turuneM .caidrac

.ps sanomoreA  .)4002 ,satliC nad nidyA(  

 ikazayiM turuneM la te .,  iretkab nagnares tabika ,)1002(  sanomoreA  naka

 nakasurek saulrepmem aggnihes ,narahadnep nad suotamede nakbabeynem

nagned itukid naidumek simredipe nagniraj nakhasimem nad tiluk nagniraj adap  

 adap nirbif isisoped naktabikagnem naka gnay raggnol taki nagniraj nahasimep

 gnay lirbifoym nanikgnumek ada awhab nakkujnunem tubesret laH .tiluk nasipal

 airdnokotim ayntosorem tabika toto adap huragnepreb aggnihes isatnemgarfret

ne alukiter nakasurek nad  gnay toto tares ,gnutnaj naigab adaP .amsalpod

 lirbifoym nad ,raloucav isareneged imalagnem lirbifoym gnudnagnem

 nasipal adaP .muidrakoim nasipal malad iforta naaadaek malad naklapmugid

gnadak naharadnep ,muidrakoim - .toto tares aratnaid idajret gnadak  

)a  totO  

 totO naitregneP  

 sata nususret atarbetrev adap itrepes naki toto ,)8002( otnasuS turuneM

naigab -  nad igolofrom araceS .toto tubares nagned tubesid gnay licek naigab

 igal igabid kirul totO .kirul toto nad sulah toto utiay aud idajnem igabid toto isgnuf

ajnem  gnalut nagned amas ajrekeb gnalut totO .gnutnaj toto nad gnalut toto id

 sulah totO .naki hubut kutneb nusuynem nad lateleksoluksum metsis malad

 hulub ,naanrecnep narulas ,harad hulubmep gnidnid adap nakumetid tapad

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



92  
 

oto nakgnadeS .saerknap hulub nad ,udepme  toto nakapurem gnutnaj kirul t

.gnutnaj nagro nusuynep susuhk  

 naki toto irad igolotapotsih naaskiremep lisah ,)8002( arzaP turuneM

 naki seiseps kaynab adap gnay toto tubares epit halmujes tapadret ataynret

kopmolek kaynab malad nususret - ipret gnay kopmolek  2 ada aynmumU .has

 toto sata iridret gnay silaisifrepus silaretal siraluksum kopmolek ,utiay kopmolek

tubares sata iridret gnay sudnuforp silaretal siraluksum kopmolek nad harem -

tubareS .hitup tubares - skartnok ayadreb borea tubares halada ini harem tubares  i

tubares nagned apures ,harad hulubmep kaynab nad nabmal -  harem tubares

tubares nakgnades ,ailamam toto adap -  ayadreb boreana halada hitup tubares

toto nasipal aratnaiD .nakasurek imalagnem hadum nad tapec iskartnok -  toto

rem tubares tapadret hitup nad harem  aratnaid adareb aynisgnuf gnay adum ha

tubares - .hitup nad harem tubares  

 totO isgnuF  

 sata nususret atarbetrev adap itrepes naki toto ,)8002( otnasuS turuneM

naigab -  nad igolofrom araceS .toto tubares nagned tubesid gnay licek naigab

dajnem igabid toto isgnuf  igal igabid kirul totO .kirul toto nad sulah toto utiay aud i

 gnalut nagned amas ajrekeb gnalut totO .gnutnaj toto nad gnalut toto idajnem

 sulah totO .naki hubut kutneb nusuynem nad lateleksoluksum metsis malad

 ,harad hulubmep gnidnid adap nakumetid tapad  hulub ,naanrecnep narulas

 toto nakapurem gnutnaj kirul toto nakgnadeS .saerknap hulub nad ,udepme

 kutnebreb gnajnap sulah toto tubareS .gnutnaj nagro nusuynep susuhk

 nad naanrecnep nagro aparebeb iskartnok malad isgnufreb ini totO .gnodneleg

urts kutnebmem  totO .saerknap hulub nad ,udepme hulub ,harad hulubmep rutk

 iD .toto tubares gnodnoleg aparebeb uata utas irad nususret aynasaib sulah

 kanul taki nagniraj nad ,negalok ,tsalborbif tapadret nasipal aparebeb malad
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 harad hulubmep tapadret uti nialeS .aynnial  metsis iagabes farays tubares nad

nakareg isanidrook  

 totO nakasureK  

 gnay naki toto adap sigolotap nahaburep ,)8002( otnasuS turuneM

 adap sigolotap nahaburep nagned huaj adebreb kadit aynrasad adap nakumetid

 ilha arap naitilenep lisaH .atarbetrev toto  muleb hisam ini taas naki igolotap

 uti anerak helO .idajret gnay sigolotap nahaburep naksalejnem kutnu pukuc

 gnay tubares nahabureP .nakulrepid tagnas hisam naki igolotap naitilenep

tapad ini nahabureP .nanialek aynada nakkujnunem tapad salej kadit idajnem  

 nahabureP .aynnaharapek tajared gnutnagret huruleynem uata naigabes idajret

 nahaburep ,toto tubares nahaburep nial aratna toto adap idajret gnay sigolotap

( kakgneb ,toto les suelkun gnillews yduolc  isareneged ,nilayh isareneged ,)

amel isareneged ,ralunarg .toto tubares asorken iapmas k  

)b  gnasnI  

 gnasnI naitregneP  

urap itrepes naki isaripser tala nakapurem gnasnI -  ailamam adap urap

 nagned arates ripmah gnasni letipe naakumrep sauL .aynnial tarad naweh uata

s raseb naigabes adap nakhab ,tiluk naakumrep latot saul  saul naki seisep

 utiay gnasni irad nial isgnuF .tiluk ihibelem huaj ini gnasni letipe naakumrep

 nagnubuhreb nad sipit gnay gnasni letipe nasipaL .naki sisatsoemoh rutagnem

 raseb gnaulepreb gnasni nakbabeynem raul nagnukgnil nagned gnusgnal

aynep iskefniret  marag narakutrep rutagnep iagabes isgnufreb aguj gnasnI .tik

habmil naraulegnep atres ,ria nad -  nakasureK .negortin gnudnagnem gnay habmil

 sisomso narutagnep uggnaggnem tagnas tapad nupilakes nagnir gnay rutkurts

ubirasaP nad bibaN( nasafanrep natilusek nad  .)9891  
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  naigaB –  gnasnI naigaB  

 nagnukgnel tapme sata nususret gnay naiakgnar aud irad iridret gnasnI

gnisaM .gniraf isis nusuynem gnay )aihknarboloh( sarek gnalut nad nawar gnalut -

 .gnasni gnukgnel roiretsop lakgnap irad lojnonem aihknarboloh gnisam

bimeH  alemal tubesid gnay gnajnap sipit nemalif sirab aud irad iridret aihknar

 alemal aynada helo nasaulrep imalagnem aynnaakumrep remirp alemaL .remirp

 lasrod naakumrep iputunem gnay ranulimes natapil nakapurem gnay rednukes

 ipakgnelid aguj gnasnI .lartnev nad les nasipal nagned -  nad sukum lisahgnep les

les -  hagnet ipet naigab adaP .marag nahibelek nad ainoma iserkegnem gnay les

 ipakgnelid roiretna srekar llig  lekitrap gniraynem narepreb gnay -  nakap lekitrap

 .)1002 streboR(  

d gnay aludnalg aparebeb ikilimem gnasnI  aludnalg nagned tubesi

les nakapurem laihknarb aludnalG .laihknarb -  imalagnem gnay gnasni letipe les

 kilifodisa aludnalg nad asokum aludnalg halada tubesret aludnalG .isaisnerefid

les( - les halmujes apureb asokum aludnalG .)adirolhk les - kutnebreb laggnut les  

 alemal nupuam gnasni nemalif ,gnasni gnukgnel adap katelret gnay lavo

 tafisreb gnay nietorpokilg sukum naklisahgnem isgnufreb ini aludnalG .rednukes

 uata nagnudnilrep iagabes :nial aratna tubesret sukum isgnuF .larten uata asab

dajret naknurunem ,isketorp  utnabmem ,negotapitna ,nakeseg uata iskirf ayni

.)5002 otnairI( ria nad sag narakutrep utnabmem ,noi narakutrep  

 gnasnI nakasureK  

 aparebeB .naki isaripser metsis amatu nenopmok nakapurem gnasnI

al aratna idajret mumu gnay gnasni adap igolotapotsih nahaburep  nahaburep :ni

 sigolotap nega kaynaB .fisergorp nahaburep nad ,isalukris ilamona ,fiserger

 sukum iserkes nad ,rednukes alemal sisorken ,isaloukav ,amede nakbabeynem

 gnadar iatresid naka amede aynmumU .sukum les naitamek iapmas nahibelreb
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uhatekid tapad gnay les isartlifni irad i -  nanahatrep iskaer iagabes gnadar les

 .)5991 ayibiH(  

 id tisortire nakumet atik tapad rednukes alemal adap sipoksorkim araceS

nemul malad - gnadaK .relipak nemul -  idajnem kupmunem uti harad gnadak

dajnem nagniraj ek rabeynem uata itsegnok  uata amedE .kigaromeh i

 sisatkeignaleT .sisatkeignalet gnorodnem tapad relipak adap harad nakupmunep

 .alob itrepes kutnebreb gnay rednukes alemal narasebrep apureb tahilret

 anerak idajret tapad rednukes nad remirp alemal adap letipe les aisalprepiH

apapret alemal aynlepmenem ,sukum les aisalprepiH .aimik uata kisif nega r -

 idajret aynasaib rednukes alemal letipe les aisalprepih nad ,rednukes alemal

 ayibiH( .aimik nega uata ,tisarap ,iretkab narapap anerak sinork nopser iagabes

.)5991  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

33  
 

3 NAITILENEP AKGNAREK  

 

 
1.3  iroeT nasadnaL  

 helo iramegid kaynab gnay rawat ria ismusnok naki nakapurem sam nakI

 .iggnit nietorp radak ikilimem nad hirug gnay ayngnigad asar anerak takaraysam

 ikilimem gnay rawat naki sinej utas halas nakapurem sam naki aisenodnI iD

elO .atarem gnay narabeynep haread  lanekid kaynab ini naki sinej uti babes h

 .naki inatep natapadnep naktakgninem tapad nad takaraysam helo iramegid nad

 tapad gnay aladnek tapadret sam naki ayadidub ayngnusgnalreb malad numaN

aynlubmit inkay aynaladnek utas halas ,naki inatep arap nakigurem   .tikaynep

 retreveR turuneM  ,.la te  nanakirep iskudorp awhab nakropalid halet )4102(

 aggnihes habaw natakgninep imalagnem nad natner ainud ayadidub

 ayadidub malad tikayneP .iskudorp latot uata naigabes ayngnalih naktabikagnem

ni aynada helo nakbabesid naki  irad iridret gnay negotap nagnolog irad iskef

 ralunem tikaynep iagabreb ,uti anerak helO .tisarap aguj nad rumaj ,suriv ,iretkab

 utas halaS .rutlukauka malad imonoke naigurek aynraseb nakbabeynem

tkab iskefni halada sam naki ayadidub adap tikaynep babeynep  ire  .alihpordyh .A  

 ainedraG turuneM la te .,  ,)0102(  alihpordyh .A  marg iretkab nakapurem

 ria nad rawat ria nagnukgnil id nakumetid kaynab gnay gnatab kutnebreb fitagen

 nupuam hubut naigab id iskefni nial aratna naklubmitid gnay sinilk alajeG .uayap

gnadak nad piris -  naigab adap naharadnep ,lojnonem atam nagned itukiid gnadak

 naakumrep id adareb gnires nad ,hamel naki ,gnusub turep ,kaukret kisis ,hubut

 ulrep akam tubesret iretkab aynlubmit isatagnem kutnU .malok rasad uata ria

numi nairebmep nakukalid .nagnukgnil hamar gnay imala nahab irad nalumitso  

 halada nalumitsonummi iagabes isnetopreb gnay imala nahab utas halaS

toggam naklisahid gnay nahab utas halas ,)4102( okgnaW turuneM .toggam  
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 iohC .aborkimitna kefereb aynpudih naknahatrepmem kutnu la te
 ,.

(  ,)4102

m  avral iskartske nakukale  sneculli .H  kefe nad kinagro turalep aparebeb nagned

 adotem nagned nial aratna nakutnetid tubesret aborkimitna  noisuffid ksid raga

 nad yassa cirtemodibrut  aborkimitna kefe nakisakidnignem lonatem kartskE .

 padahret lleisbelK rronog airessieN ,eainomuenp a -  ,eaeoh  nad  iennos allegihS

 itrepes fitisop marG aborkim padahret kadit ipatet  succocotpertS ,silitbus sullicaB

 ,snatum  nad  .aetul anicraS  

 ratsni aggnih 4 ek ratsni adap toggam ,)4102( auHieM nad iohC turuneM

 gnudnagnem 6 ek  araces gnay taoidenaskeh masa inkay iretkabitna awaynes

 aggnihes ,fitagen marg nad fitisop marg iretkab nahubmutrep tabmahgnem fitkefe

 tapad toggam awhab isnetop nakumenem ini auHieM nad iohC naitilenep adap

utnu urab iretkabitna tadidnak iagabes nakanugid .iretkab iskefni natabognep k  

itawoyteS turuneM  la te  nakanugid tapad igolotapotsih asilana ,)2102( ,.

 nahaburep iulalem naki natahesek isidnok iuhategnem kutnu rekramoib iagabes

nagro adap idajret gnay rutkurts -  nahab irad amatu narasas idajnem gnay nagro

.ayniagabes nad toto ,lajnig ,itah ,gnasni itrepes ramecnep  

 
2.3  pesnoK akgnareK  

 kutnu ulrep asarid ,nakrapapid halet gnay iroet nasadnal adap kujureM

 nataafnamep nagned nalumitsonumi naanuggnep gnatnet naitilenep nakukalid

ahid ini naitilenep adaP .toggam  naktakgninem tapad toggam nairebmep nakpar

 iretkab gnatnatid gnay sam naki adap kifiseps non numi nopser  .alihpordyh .A

21 rabmaG adap tahilid tapad naitilenep pesnok akgnareK . 
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 rabmaG  .21 akgnareK  naitileneP pesnoK  
 
 
 
 
 
 
 
 
 
 
 
 
 

i ayadiduB nak  sam  

tikayneP   iretkab alihpordyh .A  

 hamar nahab nagned nahagecneP
 nagnukgnil  

natabogneP  
 kitoibitna nairebmeP  
 tabo nairebmeP - natabo  
 aimik nahaB  

 nakI hubuT nanahateK
natakgnineP imalagneM  

 aisunam padahret fitagen kapmaD
 nad naki ismusnokgnem gnay

ayadidub nagnukgnil  

 nakitnuyneP  namadnereP  larO /nakaP  

 nataigek nahalasamreP
b ayadidu  sam naki  

toggam nairebmeP  

 nopser natakgnineP
numi  

 nagniraj narabmaG
 gnasni nad toto  

 ,tisokuel retemaraP
 nad ,tisokuel laisnerefid

 sisotisogaf sativitka  
relules kifiseps non numI  laromuh kifiseps non numI  

sutup siraG :nagnareteK -  kadit gnay hakgnal halada sutup ini naitilenep adap nakukalid  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 nakap maladek nakhabmatiD
lisremok  
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3.3  sisetopiH  

:halada ini naitilenep malad sisetopiH  

  padahret huragnepreb adebreb gnay toggam sisod nairebmep agudiD

 iretkab gnatnatid  gnay sam naki kifiseps non numi nopser hpordyh .A aly  

  padahret huragnepreb adebreb gnay toggam sisod nairebmep agudiD

 iretkab gnatnatid gnay sam naki gnasni nad toto nagniraj narabmag  .A

alyhpordyh  

 
4.3  lanoisarepO akgnareK  

  nupada nakrabajid halet gnay naitilenep pesnok akgnarek nakrasadreB

 rudesorp  lanoisarepo akgnarek malad naksalejid gnay naitilenep naanaskalep

:tukireb iagabes .31 rabmaG adap naitilenep  
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toggaM  

 nagned  toggam gnupet nalumitsonummI nairebmeP
)%01 ,%8 ,%6 ,%4( adebreb gnay sisod  

 

iraH 03 saM nakI naarahilemeP  

 

 iretkab gnatnat ijU alyhpordyh .A   nagned
01 natadapek 7 DL iauses( mm/les 05 ) 

saM nakI kifisepS noN numI nopseR sisilanA  

: retemaraP  
 tisokueL latoT  
 tisokueL laisnerefiD  
  sisotisogaF satifitkA  
 napudihsululeK  

 

aimikotiF ijU  

1 pahaT  

2 pahaT  

TF isakifitnedI -  RI  
 

fitkA awayneS sineJ  
 

 rabmaG  .31 akgnareK  naitileneP lanoisarepO  
 
 
 
 
 
 
 
 
 
 

saM nakI  

isasitamilkA  

DL ijU 05   iretkab  alihpordyh .A
01 natadapek 6 01 , 7  , 01 8 01 nad 9   lm/les  

gnasnI nad totO igolotapotsiH  

 %5( lisremok nakap adap nakhabmatiD
 )irah/naki hubut tobob telep apureb  

 

gnupet nakidajiD  toggam  
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5.3  naitileneP naurahabeK  

.1 lebaT   kutnu toggaM nataafnameP tiakreT naitileneP lanruJ
 gnatnatid gnay saM nakI kifisepS noN numI nopseR naktakgnineM

 iretkab alihpordyh .A  

 

 kutnu toggam nataafnamep naitilenep ,1 lebaT nakrasadreB

 iretkab gnatnatid gnay sam naki kifiseps non numi nopser naktakgninem  .A

alihpordyh   anerak urab gnologret hisam ini naitilenep aggnihes nakukalid muleb

 naurahabeK .iretkabitna iagabes toggam inkay nakukalid hadus gnay naitilenep

 toggam nairebmep anam huajes tahilem kutnu ahasureb utiay ini naitilenep

oN  luduJ  nuhaT  itileneP  
.1   fo ytivitca lairetcabitna fo noitaulavE

 morf detalosi dica cioidenaxeh
sneculli aitemreH  eavral  

02 41   gnuyH noW
iohC ; 

 gnaiJ auHieM  
 

.2   a fo noitaziretcarahc dna noitacifiruP
morf editpep lairetcabitna levon   kcalb

( ylf reidlos sneculli aitemreH eavral )  

5102  nooS - kraP kI ; 
gnoJ - miK naW ; 

eoY nooM gnuS  
 

3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
.4  

 
 
 
 
 
.5  

 
 

 avral sativitkefe nagnidnabreP
 seicafifur aiymosyrhC  nad  acsuM

 acitsemod  iju ,ortiv ni kartske iju malad
 tnemedirbed toggam nad ,oviv ni kartske

 iskefniret akul adap ypareht nillicihteM -
 suerua succocolyhpatS tnatsiseR

)ASRM(  
 
 
 
 
  
 
 
P  nairebmep huragne togam gnupet  
( sneculli aitemreh  nataub nakap malad )

 nakap isneisife ,nahubmutrep padahret
 pudih nagnusgnalek nad   sam naki hineb

(  oiprac sunirpyc ).l  
 

 toggam nairebmep takgnit huragneP
 isneisife nad nahubmutrep padahret
 emaruG naki hineb nakap nairebmep

( ymaruog sumenorhpsO ) 

02 11  
 
 
 
 
 
 
 
 
 
 
 
 
 
1102  

 
 
 
 
 
7002  

ninitkabeoS.rd.forP
 ,H&MTD ,hisg

 ;K.raP.pS ,cS.M
 treblA

 ;nawaikidneC
 otnaidaH
;nawanuG  

 oyhacrunirT debO
;P.K  

 yennaiV
 ;aylumajdeT

;A adrokoC  
 .P uyhaW  

 
  ,okoyhaC iduY

 adenraG atinaD
 damhkA nad izeR

qifuaT  itkuM  
 
 

otnaiguS ineD  
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takgninem kutnu nalumitsonumi iagabes  aggnihes sam naki numi metsis nak

.aynnapedek urab isamrofni iagabes nakanugid tapad nakparahid  

 
6.3  isakilbuP  haimlI ayraK  

 naanaskalep haletes napahat nakapurem haimli ayrak isakilbuP

margorP mulukiruK naanaskaleP adap naktaraysrepid isakilbuP .naitilenep  

 satisrevinU  nanakireP nad natualeK satlukaF nariareP ayadiduB retsigaM

.lanoisanretnI lanruJ nad isatiderkaret lanoisaN lanruJ halada ayajiwarB  

 iagabes 2 lebaT adap tahilid tapad naitilenep lanruj isakilbup nupadA

.tukireb  

.2 lebaT  lanruJ isakilbuP  
oN  luduJ   naluB  lanruJ  

1  fo eavraL  sneculli aitemreH  setomorP

 fo ecnetepmoconummI eht

 slliG dna elcsuM ,ygolotameaH

 praC nommoC fo ygolotapotsiH

( oiprac sunirpyC  htiw degnellahC )

alihpordyh sanomoreA  

 

 teraM 102 8  lanoitanretnI
 fo lanruoJ
 & cifitneicS
 ygolonhceT

 hcraeseR
)RTSJI(   
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    4 NAITILENEP EDOTEM  

 
 

 
  1.4  naitileneP tapmeT nad utkaW  

 
 iraunaJ iapmas 7102 rebmevoN nalub adap nakanaskalid ini naitileneP

 umlI nad nanakireP satlukaF( nakI nataheseK nad tikayneP muirotarobaL id 8102

 TPU ,)gnalaM ayajiwarB satisrevinU ,natualeK  ,gnalaM utaB acideM airetaM

 kinagrO aimiK muirotarobaL nad I ayabaruS I saleK nakI anitnaraK ialaB

 lebaT .gnalaM iregeN malsI satisrevinU ,)ketniaS( igolonkeT nad sniaS satlukaF(

.1 naripmaL adap tahilid asib naitilenep lawdaj  

 
2.4  aitileneP nahaB nad talA n 

naitileneP talA 1.2.4  

 ,lm 001 ruku saleg irad iridret ini naitilenep adap nakanugid gnay talA

haub 81 kaynabes mc 04×04×04 muirauqA  ,  utab nad isarea gnales ,rotarea

 ,latigid nagnabmiT .iju naweh naarahilemep aidem iagabes nakanugid isarea

an ,setet tepip  ,ssalg revoc ,ssalg kejbo ,ayahac poksorkim ,napm etalptoh  irtep ,

 ,tisokuel amoht tepip ,lm 1 tiups ,tepiporkim ,ksid retnuoc yllatdnah   ,

 ,retemotycomeah  ,rotabucni egufirtnec  tala ,gnasni nad toto igolotapotsih iju talA .

TF nad  aimikotif iju - atalareP .RI  ,ria satilauk sisilana kutnu nakanugid gnay n

 .retem OD nad Hp ;utiay  

2.2.4  naitileneP nahaB  

 nahab utiay aud idajnem igabid nakanugid gnay nahab ini naitilenep adaP

 toggam ,itupilem nakanugid gnay ukab nahaB .nahabmat nahab nad ukab

 gnay nahab iagabes  ipilS id eiruY kapaB toggam ayadidubmep irad helorepid

( saM nakI .taraB atrakaJ oiprac .C 7 naruku nagned ) -  iju naweh iagabes mc 9

 iretkaB .gnalaM ,utaB atoK ,netnuP nakI hineB ialaB irad helorepid alyhpordyh .A  

aleK nakI anitnaraK ialaB irad helorepid gnay .I ayabaruS I s  
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 satrek ,lonahtem ,sedauqa itupilem nakanugid gnay nahabmat nahaB

( AN aidem ,eussit ,paws nottoc ,liof muinimula ,%07 lohokla ,lebal  tneirtuN

htorB ( BST aidem ,)  ,) htorB toS enotitpyrT aN ,krut natural ,meyah natural -

 itna ,sigoloisif aN( nalugaok -  ,ninarfas ,sam naki harad lepmas ,)%8,3 tartis

nahab ,nilamrof ,SBP natural ,asmeig natural -  nad toto igolotapotsih nahab

.gnasni  .3 naripmaL adap tahilid tapad nakanugid gnay nahab nad tala otoF  

 
3.4  naitileneP natakedneP  

naitilenep natakedneP   nauluhadnep naitilenep lisah adap nakrasadid

 nakanugid tapad toggam utiay aisunam adap numan aynmulebes nakukalid gnay

 iretkab tikgnajret gnay aisunam adap akul nakhubmeynem kutnu  succocolyhpatS

 suerua agabes isgnufreb gnay taoidenaskeh masa nakumetid nad  .iretkabitna i

 kutnu naujutreb nauluhadnep nemirepske natakednep naanuggneP

 iju lisah irad lasareb gnay nasadnal uata rasad utaus naklisahgnem

 iju naweh adap nakukalid tapad ayntujnales pahat naitilenep kutnU .nauluhadnep

kutnu tapet gnay sisod nagned naki   kifiseps non numi nopser naklisahgnem

 sam naki ayadidub adap nakumetid mumu gnay iretkab adap numan kiabret

 iretkab inkay alyhpordyh .A . 

 
4.4  naitileneP lebairaV  

  naitilenep utaus naitahrep kitit idajnem gnay apa uata naitilenep kejbO

irav iagabes tubesid  araces anerak lebairav tubesiD .)6002 ,otnukirA( leba

 isairavreb tapad kadit utauses alibapA.isairavreb tapad fatitnauk uata fitatilauk

 ,rawzA( atnatsnok naknialem lebairav nakapurem nakub tubesret lah akam

lebairav utiay aud idajnem igabid lebairaV .)7002   ikidilesid naka anamid sabeb

 lubmit naka nakarikrepid gnay rotkaf iagabes takiret lebairav nad aynhuragnep

.sabeb lebairav irad huragnep iagabes  
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  sisod nahabmanep naadebrep halada ini naitilenep malad sabeb lebairaV

 naki adap nalumitsonumi iagabes toggam  ayntakiret lebairav nakgnadeS .sam

 ,sisotisogaf ,tisokuel laisnerefid ,tisokuel latot radak ,etar lavivrus itupilem

.)OD nad ,uhus ,Hp( ria satilauk atres toto igolotapotsih nad ,gaforkam  

 
5.4  naitileneP edoteM  

 turuneM .nemirepske edotem halada nakanugid gnay naitilenep edoteM

 ada ikidileynem kutnu halada ini naitilenep edotem irad naujut )0002( gnaputamiS

babes nagnubuh aynkadit - babes nagnubuh raseb apareb atres tabika -  tabika

lrep nakirebmem arac nagned tubesret nauka -  aparebeb adap utnetret naukalrep

 .nagnidnabrep iagabes lortnok nakaideynem nad latnemirepske kopmolek

 .II pahat naitilenep nad I pahat naitilenep utiay pahat aud igabid ini naitileneP

waynes helorepmem kutnu naujut nagned nakukalid I pahat naitileneP  irad fitka a

TF nad aimikotif iju iulalem toggam -  II pahat naitilenep adap nakgnades RI

 edotem nagned toggam nairebmep sisod helorepmem kutnu naujutreb

 nad kifiseps non numi nopser naklisahgnem gnay laro araces nairebmep

ki gnasni nad toto nagniraj narabmag  iretkab gnatnatid gnay kiabret sam na  .A

alyhpordyh . :tukireb iagabes nakiaruid tapad nakukalid gnay naitilenep napahaT  

1.5.4   1 napahaT  

 lepmas napaisrep nakukalid nauluhadnep naitilenep uata 1 napahat adaP

.toggam  

.a   toggaM lepmaS  

 toggam apureb nauluhadnep naitilenep malad nakanugid gnay  toggaM

 fitka awaynes gnatnet naitilenep aparebeb nakrasadreb anerak ,nigna gnirek

 otnaiguS turunem ,kiabret gnay halada nigna gnirek lepmas awhab nakkujnunem

ktewaid ulal nakhisrebid toggam ,)7002(  maladid nakitamid/na ezeerf  naidumek ,r

 aggnih irahatam ranis irad radnihret nad akubret tapmetid nakgnirekid toggam
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 naidumek tubesret gnirek hadus gnay toggaM .gnalih ria radak nad gnirek

 nagned naksulahid rednelb  d toggam naktapadid raga gnilig nisem uata  mala

 hibel gnay kubres helorepid aggnihes kayaid kubres uti haletes ,kubres kutneb

 naka gnay nad aimikotif iju nahab nakidajid naka aynitnan gnay ini kubreS .sulah

 sam naki adap nakirebid gnay lisremok nakap narupmac kutnu nakanugid

irah pait nakap iagabes .ayn  

.b   aimikotiF ijU  

 nagned iauses toggam kartske padahret nakukalid aimikotif ijU  trasnatS

erudecorP gnitarepO   arac nagned gnalaM utaB acideM airetaM TPU )POS(

 : tukireb iagabes  

  diolaklA ijU  

H nakhabmatid toggam kubres marg 5 2 OS 4 gnihes kocokid ulal lm 2  ag

 nagned isetetid nad libmaid sata gnilap gnay masa nasipal ,nasipal 2 kutnebret

 gnudnagnem fitisop gnay kartskE .fordnegarD nad rengaW ,reyeM iskaerep

 .aggnij harem nad talkoc ,hitup napadne tapadret naka diolakla  

  dionovalF ijU  

 ,takep lCH lm 1 ,gM kubres g 5,0 nakhabmatid toggam kubres marg 5

 lucnum akam dionovalf tapadret fitisop alibapA .tauk nagned kocokid naidumek

 .aggnij uata gninuk ,harem anraw  

  ninopaS ijU  

eb gnay iskaer gnubat malad ek nakhabmatid lm 5 kaynabes sanap riA  isir

 01 amales nakraibid uti haletes ,naknegomohid nad toggam kubres marg 5

 .libats gnay hiub kutnebret akij ninopas gnudnagnem fitisop kartskE .tinem  

  ninaT ijU  

lCeF lm 1 nakhabmatid toggam kubres marg 5 3  ninat fitisop akiJ % 1

uajih anraw kutnebret akam   .namatihek  
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.c  TF nagned awayneS isakifitnedI - RI  
 

 nakukalid toggam fitka awaynes nagnudnak isakifitnedignem kutnU

 nakanuggnem sisilana nakukalid amatrep pahaT .pahat 3 nakanuggnem nagned

TF sisilana - sisilana nakukaliD .RI - ynnaujut aynanebes tubesret sisilana  amas a

 numan ,toggam adap fitka awaynes iuhategnem kutnu inkay aimikotif iju nagned

 hibel gnay lisah naktapadnem kutnu aynaudek nakanuggnem ini naitilenep malad

.aynnapedek itsap gnay isamrofni iagabes nakanugid tapad aggnihes taruka  

 emotofortkepS sisilanA TF ret - ( RI derarfnI mrofsnarT reiruoF  )  

 ,aimokotif iju irad natujnal sisilana halada ini retemotofotkeps sisilanA

 RITF retemotofotkeps sisilana adap gnabmoleg gnajnap nautnenep anerak

ekid hadus aynawaynes nagnudnak gnay aimikotif iju lisah irad nakutnetid  ,iuhat

 gnajnap adap hakapa ijugnem aynah RITF retemotofotkeps iju adap aggnihes

 turuneM .isgnuf sugug isneukerf lucnum aimikotif iju lisah awaynes ignabmoleg

 ,)7002( isuadriF .S.K ,nidujoriS ,.C ,manA ( RITF ipoksortkeps  mrofsnarT reiruoF

derarfnI dnes ini ) nakapurem iri  ipakgnelid gnay haremarfni ipoksortkeps   nagned

isketed kutnu reiruoF isamrofsnart  itnI .aynmurtkeps lisah sisilana nad  

retemorefretni halada RITF ipoksortkeps  sisilanagnem kutnu tala utiay noslehciM  

 sisilanA .nagnubag laynis malad isneukerf  nakukalid lepmas utaus isgnuf sugug

 harem arfni murtceps adap kutnebret gnay isbrosba atip nakgnidnabmem nagned

 gnidnabmep awaynes murtkeps nakanuggnem nad isalerok lebat nakanuggnem

.)iuhatekid hadus gnay(  

.d   iretkaB nakaibmeP alihpordyh .A  

  ( AST tadaP aideM ragA ayoS citpyrT  ) 

 nakturalid  marg 4,2 kaynabes L/marg 04 sisod nagned DIOXO krem AST

 etalptoh sata id naksanapid aideM .reyemnelrE adap sedauka lm 06 malad ek

 satrek nad sapak nagned pututid reyemnelrE .negomoh aggnih
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uinimula/nemakrep  malad isasiliretsid aideM .gnaneb nagned ilatid ulal liof m

121 uhus nagned falkotua o  nakraibid aideM .tinem 51 amales mta 1 nanaket ,C

 isalukoniid alibapa itam naka iretkab anerak gnaur uhus iapacnem aggnih nignid

gnautid aideM .sanap hisam gnay aidem adap   uggnutid ulal irtep nawac adap

 irebid nagned nignidnep iramel adap napmisid uata nakanugid nad nignid aggnih

.lebal  

  ( BST riaC aideM  htorB toS enotitpyrT ) 

 malad sedauka lm 002 malad nakturalid marg 6 gnabmitid BST

 tural aggnih kudaid naidumek reyemnelre  .gninuk anrawreb nad anrupmes

 .gnaneb nakanuggnem takiid ulal liof muinimula nad sapak pututid reyemnelrE

121 uhus adap falkotua malad nakliretsid aideM o  51 amales mta 1 nanaket ,C

 nignid nakraibid iretkab nakaibmep kutnu nakanugid naka gnay aideM .tinem

ak  .sanap hisam gnay aidem adap isalukonid alib itam naka iretkab aner  

  iretkaB nakaibmeP alihpordyh.A  

 kaynabes reyemnelre malad marg 6 kaynabes nalkpaisid BST naturaL

 muraJ .lm 002  esso  nignid haletes ,rajipreb iapmas nesnuB sataid naksanapid

 muraj  esso esid  inrum nakaib ek nakhutn  alihpordyh.A  adap nakpulecid naidumek

 2 kaynabes BST .esso   21 nakraibid BST naturaL –  adap rotabukni malad maj 42

73 uhus o  idajnem BST haleteS .AST aidem isireb gnay irtep nawac nakpaisiD .C

 muraj ,hurek  esso id nad BST ek nakpulecid  .AST naakumrep ek nakserog

giz araces AST aidem malad ek nakserogiD -  naserog edotem nagned gaz

 nagned rotabukni malad id isabukni id AST aideM .nardauk uata ,T ,gnubanis

73 uhus o .maj 42 amales C  

 .e egasoD lahteL  %05   iretkaB  alihpordyh .A  ( DL 05  ) 

 DL ijU 05   iretkab natadapek nakutnenem kutnu nakanugid ini  alihpordyh .A

nautnenep pahat iju malad nakanugid naka gnay   gnay iretkab natadapek
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nakanugid  .  turuneM murgninujhaW  , ,.la te  ,)3102(  u DL ij 05   nautnenep nakapurem

 .isalupop %05 ratikes nakitamem tapad gnay iretkab utaus isartnesnok  adaP

DL ijU kutnu nakanugid gnay natadapek ini naitilenep 05  01 inkay 6 01 , 7 01 , 8  nad ,

01 9 .lm/les  

2 napahaT 2.5.4  

  toggam nalumitsonumi nairebmep nakukalid naitilenep 2 napahat adaP

 gnay gnupet kutneb malad nakhabmatid   gnay lisremok nakap gnupet maladek

adebreb nakirebid gnay toggam gnupet sisod ,tellep nakidajid ayntujnales -  adeb

isremok nakap irad %4 A naukalrep inkay  %6 B naukalrep ,)assamoib tobob %5( l

 lisremok nakap irad %8 C naukalrep ,)assamoib tobob %5( lisremok nakap irad

 tobob %5( lisremok nakap irad %01 D naukalrep nad ,)assamoib tobob %5(

ilenep nakukalem gnay )7002 ,otnaiguS( nagned iauses ini lah ,)assamoib  nait

 tobob irad %6,8 lisah nagned amatu nakap iagabes toggam nakanuggnem

 ,nahubmutrep retemarap nagned lamitpo nairebmep nakapurem gnay assamoib

 alibapa anam gnay hubut emsilobatem nagned tare nagnubuhreb nahubmutrep

metsis akam takgninem hubut emsilobatem   ,takgninem aguj hubut adap numi

 otnaiguS naitilenep lisah adap ucagnem ini naitilenep malad uti anerak helo

.%8 sataid egnar 1 nad %8 hawabid egnar 2 libmaid nagned tubesret  

  naki halmuj nagned haub 81 kaynabes muirauqa napaisrep nakukaliD

gnisam sam - isam irah 3 amales isasitamilkaid naidumek ,roke 01 gn  uW . ,.la te  ,

 ni iju kutnu naki natadapek nakataynem )0102( oviv   nakukalid tapad nemirepske

 .muirauka/roke 01 halmuj nagned  iju naweh naarahilemep nakukalid uti haleteS

 nakap nairebmep nagned irah 03 amales  nakap( nalumitsonumi

 naki uata iju naweH .irahes ilak 2 kaynabes naki tareb irad %5 )toggam+lisremok

 iretkab gnatnat iju sesorP .naukalrep 4 malad igabid sam alihpordyh .A   nakukalid

DL iju irad helorepid gnay iretkab natadapek nagned 4 ek uggnim adap 05 eS .  amal

ek irah adap harad nalibmagnep nakukalid naarahilemep -  ,amatrep uggnim ,0
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 nad ,tapme ek uggnim ,agitek uggnim ,audek uggnim haletes   haleteS .gnatnat iju

retemarap adap natamagnep nakukalid uti - .nakutnetid halet gnay retemarap  

  iretkaB naiskefnigneP h.A alihpordy  

 iretkaB alihpordyh .A   nailadnegneP nakI anitnaraK ialaB irad helorepid

01 natadapek nagned I ayabaruS I saleK nanakireP lisaH nanamaeK nad utuM 9 

 iuhatekid retemotofotkeps nagned iretkab natadapek narukugnep adap ,lm/les

01 x 627,2 inkay iretkab natadapek 9 01 natadapek naktapadnem kutnu ,lm/les 6  ,

01 7 01 nad , 8 : sumur nakanuggnem narecnegnep nakukalid lm/les   

2N x 2V = 1N x  1V  

:nagneD  

1N   : )lm/les( BN aidem malad iretkab isalupop natadapeK  

2N  )lm/les( ikadnehekid gnay iretkab isalupop natadapeK :  

1V  nakhutubid gnay BN malad iretkab esnepsus emuloV :  

2V  naknigniid gnay emuloV :  

 
naabocreP nagnacnaR 6.4  

 ada nakanugid gnay naitilenep nagnacnaR  pakgnel kaca nagnacnar hal

 tapmet uata aidem iaynupem gnay naabocrep kutnu nakanugid LAR .)LAR(

 malad naitilenep tapmet nagnukgnil isidnok aggnihes magares gnay naabocrep

.)2002 ,idapusortsaS( amas naadaek  

h F aratna nakgnidnabmem halai ayntujnales hakgnaL  F nagned gnuti

 : lebat  

  .atayn adebreb kadit naukalrep akam ,%5 lebat F < gnutih F akiJ  

  tagnas lisah nakbabeynem naukalrep akam ,%1 lebat F > gnutih F akiJ

 .atayn adebeb  

 < gnutih F < %5 lebat F akiJ   nakbabeynem naukalrep akam ,% 1 lebat F

 .atayn adebreb lisah  
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  gnutih F( atayn gnay naadebrep naktapadid nagnutihrep lisah irad alibapA

 nakutnenem kutnu )TNB( licekreT atayN adeB iju naktujnalid akam )% 5 lebat F >

.kiabret gnay   nagnacnaR naukalrep haneD  nakijasid )LAR( pakgneL kacA

:tukireb iagabes  

 
 
 

 

 
 
 

 

1 rabmaG 4 naitilenep naukalrep haneD .  

 : nagnareteK  

 nairebmep naukalreP : A toggam   %4 sisod nagned  irad %5( lisremok nakap irad

)assamoib tobob  

 nairebmep naukalreP : B toggam   %6 sisod nagned  irad %5( lisremok nakap irad

)assamoib tobob  

 nairebmep naukalreP : C toggam   %8 sisod nagned d %5( lisremok nakap irad  ira

)assamoib tobob  

 nairebmep naukalreP : D toggam   %01 sisod nagned  %5( lisremok nakap irad

)assamoib tobob irad  

 iskefniid sam nakI : )+( K  alihpordyh .A  nalumitsonumi nairebmep apnat nad

 .toggam  

( K -  iretkab iskefni apnat sam nakI : )  alihpordyh .A at nad  nairebmep apn

toggam nalumitsonumi  

.naukalreP nagnalU : 3 ,2 ,1  

 
 
 

 )+(K
1 

1A  2 C   )+(K
3 

2B  2D  (K -  )
1 

2A  

3 B  3A  (K -  )
3 

 3D  

3C  

1B  

 )+(K
2 

(K -  )
2 

1C  

1D  
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ijU retemaraP  7.4  
1.7.4  etaR lavivruS  

 sumur nakrasadreb naki pudih nagnusgnalek sisilanA  turunem  ,rukysaM

 nawanuG nad ,nidduramsaK   )6102( : 

RS =
tN
oN

 ×  001 % 

:nagnareteK  

 RS   nagnusgnaleK = .)%( ijU naweh pudih  

 tN  .)roke( naitilenep rihka adap iju naki halmuJ =  

 oN  .)roke( naitilenep lawa adap iju naki halmuJ =  

2.7.4  tisokueL latoT  

 )5002( itnajiB turunem tisokuel latot nagnutihrep irad ajrek rudesorP

halet gnay naki harad libmaid : tukireb iagabes   nalugaokitna nakhabmatid

 nakrecneid naidumeK .tisokuel tepip nakanuggnem nagned lµ 5,0 kaynabes

 halet gnay haraD .lµ 11 aggnih tisokuel tepip malad krut natural nagned

 lisah irad amatrep setet auD .negomoh aggnih kocokid krut natural rupmacret

et narupmac  retemotycomeah katok adap nakkatelid agitek nasetet ,gnaub tubesr

 ayahac poksorkim nagned itamaid nad ssalg revoc nagned pututid naidumek

 .tisokuel katok aumes adap tisokuel latot gnutihgnem arac nagned inkay  

nakispirksedid tisokuel les halmuj nagnutihreP   poksorkiM .ini tukireb

 amgarfaid uata naknurutid rosnednok asnel ,ratad gnay ajem adap nakkatelid

 asnel hawabid nakkatelid aynsiragreb gnadib nagned gnutih ramaK .naklicekid

sirag adap nakharaid poksorkim sukof nad fitkejbo -  tisokueL .tubesret sirag

utihid  .uajih anrawreb tubesret katok anamid raseb gnadib tapmeek adap gn

 hawabek nurut naidumek ,nanak ek suret ,sata irik tudus irad ialumid nagnutihreP

 .raseb gnadib tapmeek adap gnaluid ini edoteM .irik ek nanak irad nad  
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 ,)1991( avodobovS turuneM : utiay tisokuel latot nagnutihrep  

pF x )V/1( x )N/A( = PDS  

: anamiD  

PDS  tisokuel halmuj  =  

A gnutihret tisokuel les halmuj  =  

N itamaid gnay retemotycomeah katok halmuj  =  

V itamaid gnay retemotycomeah katok emulov  =  

pF  narecnegnep rotkaf  =  

3.7.4  tisokueL laisnerefiD  

 )5002( itnajiB turunem tisokuel laisnereffid nagnutihrep ajrek rudesorP

 nagned libmaid nalugaokitna irebid halet gnay naki haraD .tukireb iagabas halada

 nasupah taubmem kutnu ssalg kejbo gnuju adap naksetetid nad relipak tepip

ay harad  ssalg kejbo gnuju adap nial ssalg kejbo nakkatelem arac nagned ink

03 tudus kutnebmem aggnihes harad isetetid halet gnay -  naidumek ,tajared 04

 kejbo adap sipit nasipal kutnebmem aggnihes amas gnay tudus nagned gnorodid

gnirek haleteS .nakgnirekid ulal ssalg  nagned isaskifid ssalg kejbo ,

1 amales lonahtem nakanuggnem -  nagned natacegnep nakukaliD .tinem 2

 uggnutid nad isaskifid halet gnay harad nasupah adap asmeig natacegnep

 nakgnirekid nad rilagnem ria nagned salibid naidumeK .tinem 51 ± amales

 lisaH .ilabmek  nakanuggnem nagned itamaid naidumek tubesret naukalrep irad

.ayahac poksorkim   nakukalid tisokuel laisnerefid iju kutnu harad nalibmagneP

 turunem anerak iretkab gnatnat iju haletes irah agit  haletes awhab )8002( itnoV

2- sofmil halmuj ,iretkab iskejni irah 3  iskudorp naktakgninem nad takgninem ti

.idobitna   adnekuS turuneM la te ,.  : inkay tisokuel laisnerefid sumur ,)8002(  

 = tisofmil esatneserP
tisofmil

001
 %001 x  
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 = tisonom esatneserP
tisonom

001
 %001 x  

 = lifortuen esatneserP
li�ortuen

001
 %001 x  

 4.7.4 sativitkA  sisotisogaF  
 

 nakanugid naka gnay naki harad lepmas ,)1102( itawoytsikuL turuneM

 lepmas ,tukireb iagabes arac nagned nakpaisrepid iretkab sisotisogafmem kutnu

 mpr 0003 natapecek nagned isagufirtnesid )01:1( ATDE nalugaok nagned harad

naigaB .tinem 3 amales   nagned amsalp nakapurem gnay gnaubid tnatanrepus

les isireb tauqifab nakapurem gnay hagnet naigaB .tepiporkim nakanuggnem -  les

 nad lμ 05 kaynabes tepiporkim nagned libmaid )NMP( raelkunofromilop

 nagned rupmacid naki harad lμ05 .etalporkim malad nakkatelid  les isnepsus lμ 05

nahalrep gnayogid aynaudek nad iretkab -  kutnu tinem 1 amales nahal

 aratna narupmaC .tisokuel les nad iretkab aratna katnok aynada nakitsamem

 02 amales nagnaur uhus malad isabukniid iretkab isnepsus nagned naki harad

et narupmac lμ5 .tinem  taraperp taubid kutnu kejbo saleg adap nakkatelid tubesr

 haletes nad nagnaur uhus adap naknigna gnirekid ayntujnaleS .sipit harad supa

 taraperP .igal naknignagnirekid nad tinem 5 amales lonahtem nagned isaskifid uti

em 03 amales %1 ninarfas nagned ianrawid  nagned salibid naidumek ,tin

 tisokuel les helo tisogaf/naletid gnay iretkab les halmuJ .hisreb aggnih sedauka

 .x0001 narasebmep poksorkim nakanuggnem nagned itamaid naki  

 turuneM  otnairI la te 4002( ,.  ,inkay gaforkam sisotisogaf isgnuf iju ,)

 les isnepsus nad ssalg tcejbo adap naksetetid   06 amales isabukniid,nakatarid

ramak uhus adap tinem   IMPR nagned icucid naidumek ssalg tcejbO .)C °62(

01 tsaey isnepsus 0,1 habmatid ayntujnales ,+0461 9  06 amales isabukniiD .lm/les

o naidumeK .)C°62( ramak uhus adap tinem  IMPR nagned x3 icucid ssalg tcejb

3 amales nakraibid nad )v/v( %69 lonahtem nagned isaskifid ,+0461 –  tinem 5
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 ,asmeig natural nagned isetetid nad nakgnirekiD .)C °62( ramak uhus adap

02 amales nakraibid – cejbO .rilagnem ria nagned icucid ayntujnales ,tinem 03  t

 isanimreted kutnu gnutihiD .×004 narasebrep nagned gnutihid ssalg

.iretkab nalenem gnay nagnidnabrep   gnutihid gaforkam sisotisogaf isgnuF

:arac nagned  

 )gaforkam 001/iretkab nalenem gnay gaforkam Σ( = AP %001×  
 

5.7.4  igolotsiH malad taraperP nataubmeP  

uS turuneM s  nagro naigabes libmaid naidumek hadebid naki ,)8002( otna

 nilamroF larteN refuB fitaskif natural malad naktewaid nad gnasni ,toto ,susu

1 amales %01 )FNB( -  ek nakkusamid nad gnimmirtid nagro uti haleteS .irah 2

lb taubid kutnu kitsalp tesak malad  gnotop id kutnebret gnay nilil kolB .nilil ko

 uti haleteS .kejbo saleg id nakkatelid nad motorkim nisem nakanuggnem nagned

 ek nakusamid ilak amatreP .)nisoE nillixotameaH( EH naanrawep nakukalid

kla nad %59 lohokla ,tulosba lohokla ,II lolyx ,I lolyx malad gnisam %58 loho -

 nark ria nagned icucid naturureb araces uti haleteS .tinem aud amales gnisam

 amales nilixotameaH anrawep natural adap madnerid ,tinem utas amales

 muihtil ek nakkusamid ,kited 03 amales nark ria nagned icucid ,tinem napaled

1 amales tanobrac 5-  tinem 2 amales nark ria nagned icucid naidumek ,kited 03

2 amales nisoe ek nakkusamid nad -  nanawalreb araces uti haleteS .tinem 3

 lohokla ,%59 lohokla ,%58 lohokla malad ek nakpulec id lawa naukalrep itrepes

gnisam II lolyx nad I lolyx ,tulosba - aud gnisam   nad nakgnirek id taraperP .tinem

 nagned pututid  ssalg revoc .takerep irebid gnay  

 sisilana nakanuggnem sam naki adap toto igolotapotsih iju lisah kutnU

 sam naki toto nagniraj nakasurek takgnit iuhategnem kutnU .fitpirksed araces

atabognep irebid halet gnay  gniroks nairebmep kitsitats sisilana nakukalid akam n

 nakanugid gnay ,)2002( ayalikkaK turuneM .fitatitnauk imes edotem nagned
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 launam araces nakukalid nad ianrawret gnay aera halmuj gnutihgnem kutnu

t irad ialumid naacabmeP .aynesatnesrep gnutihgnem nagned  iauses( irik ipe

 nad hawab ek nurut naidumek alapek hara ek )taraperp roke isisop nagned

z giz kareg( ilabmek roke hara ek resegreb 51 rabmaG adap tahilid tapad )ga . 

 
1 rabmaG 5 eP rulA . .)5002 ,iradnawsiS( )gazgiZ kareG( gnirokS nagnutihr  

 gnadnap gnapal gnadib saul amil irad tahilid fitatitnauk imes edotem adaP

 .nagniraj nakasurek takgnit adap lamiskam gnay lisah naktapadnem aggnihes

 nakasurek takgnit itamaid gnadnap gnapal gnadib paiteS  nagned aynnagniraj

 nahaburep( sisonkyp ,)toto tubares nakasurek( toto isareneged ,sisorken airetirk

 nariac halmuj ayntakgninem( amede ,)toto tubares aynhacep( isanilaih ,)toto itni

 oroginaP( )nagniraj ratna ,.la te  , esatnesreP .)7002  gniroks ialin   paites nakasurek

:)8002( l’azaR turunem gnadnap gnapal gnadib saul  

3 lebaT  . .)8002 ,l’azaR( gniroks ialin esatnesreP  
gnirokS ialiN  )%( nakasureK esatnesreP  

1 0- %5  
2 6- %52  
3 62 - %05  
4 %05>  

 
 

8.4  gnajnuneP retemaraP  

 aguj ini naitilenep malad ,sataid nakrabajid halet gnay retemarap nialeS

 naarahilemep asam amales nakukalid naka gnay gnajnunep retemarap tapadret

 itupilem sam naki  natamagnep napudihsululek   naki  sam  nad  satilauk narukugnep

 nad ,Hp ,uhus itupilem gnay ria ( OD o .)turalret negisk  
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NASAHABMEP NAD LISAH    5  

 

1.5  aimikotiF ijU  

 utaB acideM airetaM TPU id nakukalid gnay toggam aimikotif iju adaP

: tukireb iagabes lisah naktapadid gnalaM  

4 lebaT aimikotiF ijU lisaH .  

 
 awaynes nagnolog aynada iuhategnem kutnu nakanugid aimikotif ijU

,ninopas ,ninat ,dionovalf itrepes  .diolakla nad  jU i  lisah nakkujnunem aimikotif

 .diolakla nad ,dionovalf ,lonef awaynes gnudnagnem fitisop toggam awhab

m ,)1102( iworhkU turuneM  iagabes kilonef dionovalf nad diolakla emsinake

adap rotaludomonumi  y toggam LI sativitka naktakgninem utia - nad 2  isarefilorp  

l tisofmi  .  araces naitileneP ortiv ni   nahab irad numi nopser aynada nakkujnunem

nagnudnak nagned natiakreb mala   kilonef sugugreb dionovalf ,utiay aynaimik

lonovalf nad novalf nagnolog   

 naktakgninem upmam iuhatekid diolakla ,)4002( miaN turuneM  ayad

 tapad aimikotif iju lisaH .AND nagned iskaretnireb arac nagned hubut nahat

.2 naripmaL adap tahilid  

 
2.5   retemotofortkepS ijU deR arfnI mrofsnarT reiruoF  toggaM )RITF(  

 isneukerf haread 5 nakkujnunem toggam adap naktapadid RITF iju adaP  

awayneS  lisaH  iriC - fitisoP iriC  

dionovalF  + aut harem anraW  
lonefiloP/ninaT  +  uajih anraW namatihek  

ninopaS  - gnalih kadit nenamrep asuB  

diolaklA  
reyeM .P  

diolaklA  
fordnegarD .P  

- 
 

+ 

hitup napadnE  
 
 

aggnij napadnE  
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 gnay .awaynes utaus malad nataki sinej nakkujnunem  

61 rabmaG  retemotofortkepS lisaH . deR arfnI mrofsnarT reiruoF  toggaM )RITF(  
 

5 lebaT toggaM RITF ijU lisaH .  

gnabmoleG gnajnaP  isgnuF suguG  

794.6443  O suguG -  H  
319.7392   suguG C-H 
426.0461  slonehP  
355.6701  C suguG - HO  

272.966  slonehP  
693.696  slonehP  

 
 H  lisa O nataki aynada nakkujnunem toggam haremarfni murtkeps -  adap H

mc 794.6443 gnabmoleg nagnalib -1 C natakI . -  nagnalib adap nakkujnutid H

mc 319.7392 gnabmoleg -1 mc 426.0461 gnabmoleg nagnalib adaP . -1 

mc 355.6701 adap naidumek lonef aynada nakkujnunem -1  aynada nakkujnunem

C isgnuf sugug - mc 272.966 gnabmoleg nagnalib adap adareb aguj loneF .HO -1 

mc 693.696 nad -1  .  gookS turuneM  ,.la te  gnabmoleg gnajnap adap )8991(

794.6443  O isgnuf sugug nakkujnunem - d H  gnajnap adap ,remirp ainoma na

 gnabmoleg 319.7392  HC isgnuf sugug nakkujnunem 2 HC , 3 C , -  nad ,HOO

 gnabmoleg gnajnap adap ,ainomma 426.0461   lonef isgnuf sugug nakkujnunem

adap ,remirp onima nad   gnabmoleg gnajnap  355.6701  aynada nakkujnunem
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HC isgnuf sugug 2  HO  272.966 gnabmoleg gnajnap adap nakgnades ,onima nad

.remirp onima nad lonef isgnuf sugug ynada nakkujnunem 693.696 nad  H  lisa

O sugug gnudnagnem iuhatekid toggam haremarfni murtkeps ,sata id sisilana -  .H

C- C ,H - ah nagned iauses ini laH .lonef awaynes nad ,HO  ,aharguN naitilenep lis

 nakkujnunem ini dionovalf talosi adap awhab )7102( itisruM ,S nad ,aytesarP

O isgnuf sugug aynada - C ,C=C ,O=C ,H - C ,H - C nad ,HO -  awhab nakadnanem O

.dionovalf awaynes gnudnagnem fitisop ini talosi   

 
 ijU 3.5  egasoD lahteL  iretkaB %05  alihpordyh .A DL( 05 ) 

DL iju nakrasadreB 05   gnay iretkab natadapek naktapadid ini

 halada maj 8 amales sam naki isalupop %05 rasebes naitamek naktabikagnem

 iretkab  alihpordyh .A 01 natadapek nagned 7   .lm/les  

.6 lebaT   ijU egasoD lahteL  %05   iretkaB  alihpordyh .A DL (  05 ) 

eK maJ - 
pudiH hisaM gnay saM nakI halmuJ  

01 6 01 7 01 8 01 9 
2 01  01  9 9 
4 01  9 8 7 
6 01  7 6 5 
8 8 5 3 2 
 %08  %05  %03  %02  

 
 lisah helorepid .6 lebaT nakrasadreB  egasod lahteL  iretekab %05  .A

 alihpordyh  naukalrep adap utiay 01 iretkab natadapek nagned namadnerep 7 

 inkay itni naitilenep adap nakanugid gnay aggniheS .8 ek maj adap lm/les

.maj 8 utkaw amal nagned iretkab namadnerep   iretkab ,)7002( iliaL turuneM

01 natadapek nagned 7  maj 8 utkaw malad anerak ,nakanugid gnay lm/les  naki

01 natadapek nagned iretkaB .itam hadus sam 5 01 , 6  hibel utkaw malad lm/les

alajeg nakkujnunem aynah itam muleb maj 42 irad - ajas sinilk alajeg . 

tisokueL latoT 4.5  

 tisokuel latot naktapadid irah 03 amales sam naki naarahilemep haleteS

 mulebes  )6 naripmaL adap SSPS atad( iskefni  iretkab iskefniid haduses nad  .A
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 alihpordyh  )7 naripmaL adap SSPS atad(  nakap nairebmep nagned

:tukireb iagabes toggam nalumitsonumi  

7 lebaT  mulebes tisokuel latoT .  haduses nad  iretkab iskefniid alihpordyh .A  
naukalreP  S 01( iskefnI mulebe 4) 01( iskefnI haduseS 4) 

A 91.0±37,7 ba  70.0±78,51 d 
B 21.0±55,7 a 25.0±52,51 d 
C 60.0±68,7 b 20.0±01,31 b 
D 01.0±28,7 ba  10.0±52,41 c 
+K  90.0±58,7 b 90.0±33,71 a 

K- 70.0±38,7 ba  11.0±34,8 e 
 
 

 
 

 .71 rabmaG  iretkab iskefni haduses nad mulebes tisokuel latot kifarG  .A
alihpordyh  

 
 

 iskefniid mulebes tisokuel latot awhab tahilid tapad 71 rabmaG adaP

 iretkab  alihpordyh .A  lah ,naukalrep ratna atayn adebreb kadit lisah nakkujnunem

 muleb sam naki nakanerakid ini  latot aggnihes iretkab nagned gnatnat ijuid

na libats hisam tisokuel  iratseL turuneM .naukalrep rat  ,.la te  tisokuel ,)3102(

 narepreb anerak numi metsis kutnebmem tapad gnay harad les nakapurem

 ,gnisa adneb nad iskefni tikaynep iagabreb nawalem malad  nikames aggnihes

 gnisa adneb nad iskefni tikaynep kaynab nikames akam tisokuel halmuj kaynab

.nawalid gnay  

 itrareb tubesret tisokuel halmuj naadebrep aynada kadit naikimed nagneD

 )gnisa adneb padahret nanawalrep naadebrep( isidnok naadebrep ada kadit

b

a

0

5

01

51

02

52

+K

l
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75  
 

 alihpordyh  )7 naripmaL adap SSPS atad(  nakap nairebmep nagned

:tukireb iagabes toggam nalumitsonumi  

7 lebaT  mulebes tisokuel latoT .  haduses nad  iretkab iskefniid alihpordyh .A  
naukalreP  S 01( iskefnI mulebe 4) 01( iskefnI haduseS 4) 

A 91.0±37,7 ba  70.0±78,51 d 
B 21.0±55,7 a 25.0±52,51 d 
C 60.0±68,7 b 20.0±01,31 b 
D 01.0±28,7 ba  10.0±52,41 c 
+K  90.0±58,7 b 90.0±33,71 a 

K- 70.0±38,7 ba  11.0±34,8 e 
 
 

 
 

 .71 rabmaG  iretkab iskefni haduses nad mulebes tisokuel latot kifarG  .A
alihpordyh  

 
 

 iskefniid mulebes tisokuel latot awhab tahilid tapad 71 rabmaG adaP

 iretkab  alihpordyh .A  lah ,naukalrep ratna atayn adebreb kadit lisah nakkujnunem

 muleb sam naki nakanerakid ini  latot aggnihes iretkab nagned gnatnat ijuid

na libats hisam tisokuel  iratseL turuneM .naukalrep rat  ,.la te  tisokuel ,)3102(

 narepreb anerak numi metsis kutnebmem tapad gnay harad les nakapurem

 ,gnisa adneb nad iskefni tikaynep iagabreb nawalem malad  nikames aggnihes

 gnisa adneb nad iskefni tikaynep kaynab nikames akam tisokuel halmuj kaynab

.nawalid gnay  

 itrareb tubesret tisokuel halmuj naadebrep aynada kadit naikimed nagneD
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 adap  awhab lisah naktapadid aguj sataid kifarg adaP .tubesret sam naki hubut

 irad natakgninep imalagnem naukalrep aumes adap iskefni haduses tisokuel latot

 helo nakukalid gnay iauses iskefniid mulebes oahS   ,.la te  (  tisokuel awhab )4002

 naki  sutarua suissaraC m  helo iskefniid haletes ayntisokuel halmuj takgnine  .A

alyhpordyh  adapirad hadner hibel naukalrep aumes adap tisokuel latot lisaH .

 ,fitagen lortnok adap tisokuel latot lisah adapirad iggnit hibel nad fitisop lortnok

id gnay nalumitsonumi nakanerakid uti lah  ,kiab nagned ajrekeb tapad nakireb

 nalumitsonumi nairebmep kifiseps naujut ,)2002( niduffilA naataynrep iauses

 aggnihes ,utnetret iskefni utaus padahret nanahatek helorepmem kutnu halada

esret kigolonumi isketorp tabika iggnit gnay pudih nasatnis helorepid  araceS .tub

onumi nairebmep taafnam ,mumu  lah malad nial aratna nalumits  natakgninep

 nanamaek ,utnetret iskefni tikaynep nagnares padahret isketorp ,naki nahat ayad

 nanamaek nad kitueparetomek nahab naramecnep irad ayadidub nagnukgnil

a udiser irad nemusnok  .kitoibitn  

 .c ,b ,d ,d inkay D ,C ,B ,A naukalrep adap isaton naktapadiD  adaP

 iadnatid gnay )%6( B naukalrep nagned atayn adebreb kadit )%4( A naukalrep

 isaton nagned )%8( C naukalrep adap ,d isaton nagned  b  adebreb  tagnas  atayn

 )%01( D naukalrep nagned y  iadnatid gna  .c isaton nagned  C sisod adap numaN

 itakednem gnilap gnay tisokuel latot halada )%8(  .fitagen lortnok tisokuel latot  laH

 toggam adap dionovalf amaturet fitka nahab awhab nakkujnunem tubesret

p iagabes tisokuel isalumitsnem malad narepreb upmam  kifiseps non nanahatre

 .nalumitsonummi iagabes isgnufreb tapad tubesret fitka nahab aggnihes

 murgninujhaW la te  tisokuel latot natakgninep nakataynem ,)8002( .,

 dionovalF .tisokuel iskudorp naktakgninem tapad dionovalf awhab nakkujnunem

i metsis ucamem aguj  hibel gnisa adneb nakamep iagabes tisokuel anerak num

.nakfitkaid tapec   nakkujnunem naukalrep pait adap tisokuel latot naadebreP

 helo nakakumekid gnay itrepes ,naki adap hubut nanahatrep naadebrep aynada
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 rednaxelA  ,.la te ( h awhab ,)0102  iskudorp lisa  ujunem nakharaid naka tisokuel

 nakapurem tisokuel halmuj aynkiaN .naki nanahatrep iagabes iskefniret haread

 naupmameK .isamalfni aynidajret naktabikagnem gnay iskefni aynada rotakidni

 emsinakem utas halas nakapurem negotap aborkim hunubmem kutnu tisokuel

p  seiseps naklisahgnem nagned naki hubut malad gnitnep gnilap nagnudnilre

 negotap iretkab kutnu nucareb paggnaid gnay negortin nad )SOR( fitkaer negisko

naki adap  . kefni aynada isketorpmem upmam hitup harad leS  naklisahid gnay is

.aborkim helo   

aisnerefiD 5.5 tisokueL l  

 ,tisofmil esatneserp nagnidnabrep naktapadid tisokuel laisnerefid iju adaP

 iretkab iskefniid haduses nad mulebes kiab sam naki adap lifortuen nad ,tisonom

 alihpordyh .A  )8 naripmaL adap SSPS atad( :tukireb iagabes  

 lebaT 8 fmiL halmuj esatneserP . tiso  
naukalreP  )%( iskefnI mulebeS  )%( iskefnI haduseS  

+K  900±33.87 a 00.1±00.78 b 
K- 11.0±00.27 a 75.0±76.57 a 
A 70.0±00.47 a 75.0±76.58 b 
B 25.0±76.57 a 25.1±33.38 ba  
C 33.0±33.57 a 75.0±76.18 ba  
D 75.0±00.57 a 75.0±33.28 ba  

 
9 lebaT  halmuj esatneserP . tisonoM  

naukalreP  )%( iskefnI mulebeS  )%( iskefnI haduseS  
+K  46.2±76.12 a 22.0±00.31 a 

K- 25.1±00.82 a 72.0±33.42 d 
A 15.2±00.62 a 74.0±33.41 ba  
B 80.2±3.42 a 09.0±76.61 cb  
C 86.5±76.42 a 03.0±33.81 b 
D 76.12 80.2± a 22.0±00.31 a 

 
1 lebaT 0  halmuj esatneserP . lifortueN  

naukalreP  )%( iskefnI mulebeS  )%( iskefnI haduseS  
+K  0a 25.1±33.2 a 

K- 0a 15.2±00.0 a 
A 0a 25.1±00.1 a 
B 0a 75.0±76.0 a 
C 0a 75.0±3.0 a 
D 0a 75.0±33.0 a 
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 .81 rabmaG  )lifortuen nad ,tisonom ,tisofmil( tisokuel laisnerefid iju lisah kifarG
 iretkab iskefniid mulebes alihpordyh .A  

 
 

 

 

 

 

 

 

 
91 rabmaG  .  )lifortuen nad ,tisonom ,tisofmil( tisokuel laisnerefid iju lisah kifarG

 iretkab iskefni haduseS alihpordyh .A  
 
H  lisa  81 rabmaG adap  iretkab iskefniid mulebes tisokuel laisnerefid  .A

alihpordyh gnisam lifortuen nad ,tisonom ,tisofmil halmuj anamid , -  tagnas gnisam

 tisonom nagned nakgnidnabid iggnit hibel huaj gnurednec tisofmiL .huaj adebreb

aumes adap nakhab ,lifortuen nad   ,lifortuen naktapadid kadit naukalrep nad  

 adap aratnemeS .naukalrep pait adap atayn adebreb kadit gnay lisah naktapadid

 nad ,tisonom ,tisofmil aratna lisah naadebrep naktapadid aguj 91 rabmaG

gnisam lifortuen -  turuneM .huaj pukuc gnisam iratseL  ,.la te  amatu isgnuf ,)3102(

 halada mumu araces tisokuel metsys enummi  emsinakem tapadret numan ,

a

a

a

0

02

04

06

08

001

+K

)
% ( tisokueL laisnerefiD

tisofmiL

b

a a

0

02

04

06

08

001

021

+K

)
%( tisokueL laisnerefiD
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 .81 rabmaG  )lifortuen nad ,tisonom ,tisofmil( tisokuel laisnerefid iju lisah kifarG
 iretkab iskefniid mulebes alihpordyh .A  

 
 

 

 

 

 

 

 

 
91 rabmaG  .  )lifortuen nad ,tisonom ,tisofmil( tisokuel laisnerefid iju lisah kifarG

 iretkab iskefni haduseS alihpordyh .A  
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aumes adap nakhab ,lifortuen nad   ,lifortuen naktapadid kadit naukalrep nad  

 adap aratnemeS .naukalrep pait adap atayn adebreb kadit gnay lisah naktapadid

 nad ,tisonom ,tisofmil aratna lisah naadebrep naktapadid aguj 91 rabmaG

gnisam lifortuen -  turuneM .huaj pukuc gnisam iratseL  ,.la te  amatu isgnuf ,)3102(

 halada mumu araces tisokuel metsys enummi  emsinakem tapadret numan ,

a a a a a

a a a a a

a a a a a

+K K- %4 %6 %8 %01
toggaM sisoD

tisofmiL tisonoM lifortueN

a
b ba ba ba

d
ba cb b

a a
a a

K- %4 %6 %8 %01
toggaM sisoD

tisofmiL tisonoM lifortueN
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 iretkab iskefniid mulebes alihpordyh .A  

 
 

 

 

 

 

 

 

 
91 rabmaG  .  )lifortuen nad ,tisonom ,tisofmil( tisokuel laisnerefid iju lisah kifarG

 iretkab iskefni haduseS alihpordyh .A  
 
H  lisa  81 rabmaG adap  iretkab iskefniid mulebes tisokuel laisnerefid  .A

alihpordyh gnisam lifortuen nad ,tisonom ,tisofmil halmuj anamid , -  tagnas gnisam

 tisonom nagned nakgnidnabid iggnit hibel huaj gnurednec tisofmiL .huaj adebreb

aumes adap nakhab ,lifortuen nad   ,lifortuen naktapadid kadit naukalrep nad  

 adap aratnemeS .naukalrep pait adap atayn adebreb kadit gnay lisah naktapadid

 nad ,tisonom ,tisofmil aratna lisah naadebrep naktapadid aguj 91 rabmaG

gnisam lifortuen -  turuneM .huaj pukuc gnisam iratseL  ,.la te  amatu isgnuf ,)3102(

 halada mumu araces tisokuel metsys enummi  emsinakem tapadret numan ,

a

a

%01

ba

b
a

%01

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



16  
 

 isalukris malad tisokuel halmuj nahabureP .tisokuel iskarf paites adap adebreb

 tikaynep ,nagnadarep ,tikaynep nega aynlubmit iagabes nakitraid tapad harad

ata numiotua  tisokuel laisnerefid lisah uti anerak helO .igrela iskaer u

 anerak lifortuen nad ,tisonom ,tisofmil aratna adebreb gnay lisah nakkujnunem

sam naki adap tikaynep aynlubmit   iauses ajrekeb tubesret tisokuel sinej aggnihes

gnisam aynsagut nagned - .gnisam  

 lisaH  amales tisonom esatnesrep natakgninep nakkujnunem natamagnep

 iretkab iskefni sesorp alihpordyh .A   ucimem gnay naki hubut malad nakbabesid

 iretkab( kusam gnay gnisa adneb nakrucnahgnem kutnu tisonom alihpordyh .A )  .

pop malad hadner tagnas tisonom esatneserP  tapad ipatet naka ,tisokuel isalu

 tisonom agudid ini laH .iskefni idajret alib takgnis utkaw malad takgninem

 irah agit adap iskefniret gnay haread ujunem harad hulubmep naklaggninem

om awhab ,)4002( ayajuF tapadnep helo gnajnutid ini laH .gnatnat iju acsap  tison

 tisogafmem nad iskefniret gnay haread ujunem harad hulubmep naklaggninem

 adap irad raseb hibel tisogafmem naupmamek ikilimem tisonom anerak iretkab

en u  iagabes narepreb numi metsis isgnuf nakanaskalem malad tisonoM .lifort

m nad nalenem inkay gaforkam  adneb nad emsinagroorkim ,les nakrucnahgne

 .S ,ilorsI( negohtap tafisreb gnay gnisa  ,la te  .)9002  

uti nialeS ,  hibel nakumetid tisofmil esatneserp nakkujnunem atad lisah

ukudid ini laH .naukalrep aumes adap lifortuen nad tisonom irad iggnit  helo gn

ataynrep  anrisirkiB  na  ,.la te  nopserem kutnu narepreb tisofmil awhab )3102(

adneb( negitna -  nagnabmegnep nad idobitna kutnebmem nagned )gnisa adneb

 awaynes aynada nakanerakid iggnit gnay tisofmil aynada agudiD .satinumi

oB naataynrep itrepes ,toggam adap dionovalf  en  ,.la te  dionovalf awhab )3102(

 isarefilorp naktakgninem arac nagned nalumitsonumi iagabes taafnamreb itkubret

 .gaforkam isavitka nad tisofmil  turuneM itayamlI  ,.la te   ajrek emsinakem ,)5102(

b hubut nalabekek metsis iagabes aynnanarep malad tisofmil les  isgnufre
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 negitna ilanegnem arac nagned hubut nanahatrep kutnu labek taz nakaideynem

 uata hubut akitek ,T tisofmil adaP .les narbmem adap kifiseps rotpeser iulalem

 negitna lanegnem upmam kadit T tisofmil akam ,negitna helo rapapret nagniraj

iridnes tubesret  rotpeser les aynada nagneD .kifiseps rotpeser iulalem apnat na

 ada gnay negitna ilanegnem tapec hibel T les naknikgnumem ini kifiseps

 kutnu B les isalumitsnem nad nalabekek iskaer nakirebmem gnusgnal aggnihes

.idobitna nakraulegnem  

em aguj natamagnep lisaH  nikam lifortuen halmuj awhab nakkujnun

 mulebes naukalrep irad takgninem nad naukalrep paites adap takgninem

 .iskefniid  haripaN naataynrep iauseS  ,.la te  lifortuen esatnesrep awhab ,)3102(

 iretkab iskefni tikaynep tapadret akitek natakgninep imalagnem naka  malad

 aynada nakumetid kadit gnatnat iju mulebes awhab nakujnunem lisaH .hubut

 natakgninep ,lifortuen aynada naktapadid gnatnat iju acsap aratnemes ,lifortuen

 laH .numi metsis natakgninep aynada nakkujnunem tubesret liforten esatnesrep

padnep taukrepid ini  kutnebret halet naki hubut malad awhab ,)8002( adnekuS ta

 tapmet ujunem liforten ,iskefni idajret taas aggnihes hubut nanahatrep metsis

.iskefni aynidajret  f les nakapurem lifortueN metsis tisoga   raelkunohpromylop

tapec ajrekeb gnay les utiay   malad  upmam kadit ipatet tisogaf nakukalem

nahatreb  leS .maj 42 ratikes sisotpopa helo itam naka nad amal   les apureb ini

alunargreb amsalpotis nagned radnub   suelkun tapadret aynhagnetid nad sulah

.nemgesreb   ,tauk tisogaf nakapurem ini leS em tapad lifortuen utas  5 tisogafm – 

 naidumek mulebes iretkab 02 fitka kadit  ikilimem isavitkaret gnay lifortueN .

 fitaler )SNR( negortin nad )SOR( negisko sinej naklisahgnem naupmamek

( seiceps negortin nad negyxo evitcaer  iagabreb padahret kiskot tafisreb gnay )

p ,iretkab seiseps  ayamiH( aozotorp nad tisara  ,.la te .)0102  
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 .02 rabmaG  )3( nad ,tisofmiL )2( ,lifortueN )1( .tisokuel laisnerefiD asilanA
.tisonoM  

 
sisotisogaF sativitkA 6.5  

   haduses nad mulebes naukalrep adap lisah sisotisogaf sativitka iju adaP

 iretkab gnatnat iju alihpordyh .A  tukireb iagabes  : 

1 lebaT 1                                  iretkab iskefniid haduses nad mulebes sisotisogaF satifitkA .
alihpordyh .A  

naukalreP  iskefnI mulebeS  iskefnI haduseS  
)%( sisotisogaF satifitkA  )%( sisotisogaF satifitkA  

A 61.82 74.03± a 80.2±14.83 d 
B 08.62 11.51± a 19.0±81.63 c 
C 87.52 73.5± a 00.1±25.92 b 
D 08.62 46.1± a 00.1±03.13 c 

 +K  18.12 28.51± a 00.1±45.34 d 
K- 98.12 41.31± a 00.1±19.22 a 
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 .02 rabmaG  )3( nad ,tisofmiL )2( ,lifortueN )1( .tisokuel laisnerefiD asilanA
.tisonoM  

 
sisotisogaF sativitkA 6.5  

   haduses nad mulebes naukalrep adap lisah sisotisogaf sativitka iju adaP
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1 lebaT 1                                  iretkab iskefniid haduses nad mulebes sisotisogaF satifitkA .
alihpordyh .A  

naukalreP  iskefnI mulebeS  iskefnI haduseS  
)%( sisotisogaF satifitkA  )%( sisotisogaF satifitkA  

A 61.82 74.03± a 80.2±14.83 d 
B 08.62 11.51± a 19.0±81.63 c 
C 87.52 73.5± a 00.1±25.92 b 
D 08.62 46.1± a 00.1±03.13 c 

 +K  18.12 28.51± a 00.1±45.34 d 
K- 98.12 41.31± a 00.1±19.22 a 
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 .02 rabmaG  )3( nad ,tisofmiL )2( ,lifortueN )1( .tisokuel laisnerefiD asilanA
.tisonoM  

 
sisotisogaF sativitkA 6.5  

   haduses nad mulebes naukalrep adap lisah sisotisogaf sativitka iju adaP

 iretkab gnatnat iju alihpordyh .A  tukireb iagabes  : 

1 lebaT 1                                  iretkab iskefniid haduses nad mulebes sisotisogaF satifitkA .
alihpordyh .A  

naukalreP  iskefnI mulebeS  iskefnI haduseS  
)%( sisotisogaF satifitkA  )%( sisotisogaF satifitkA  

A 61.82 74.03± a 80.2±14.83 d 
B 08.62 11.51± a 19.0±81.63 c 
C 87.52 73.5± a 00.1±25.92 b 
D 08.62 46.1± a 00.1±03.13 c 

 +K  18.12 28.51± a 00.1±45.34 d 
K- 98.12 41.31± a 00.1±19.22 a 
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12 rabmaG   .  iskefniid haduses nad mulebes sam naki sisotisogaf satifitka kifarG
 iretkab alihpordyh .A  

 

22 rabmaG  . narucnahgneP .3 ,nanaleneP .2 ,natakeleP .1 ,sisotisogaF satifitkA  
 

2 rabmaG iraD 1  iskefniid mulebes sisotisogaf satifitka lisah naktapadid

 iretkab alihpordyh .A   satifitka lisah numan ,naukalrep ratna atayn adebreb kadit

 iretkab iskefniid haletes sisotisogaf alihpordyh .A   )9 naripmaL adap SSPS atad(

iid mulebes irad natakgninep imalagnem  sisotisogaf sativitka lisah nad ,iskefn

 nad fitisop lortnok nagned nakgnidnabid hadner hibel naukalrep aumes adap

 adneb ada nakanerakid ini lah ,fitagen lortnok nagned nakgnidnabid iggnit hibel

 iretkab inkay gnisa alihpordyh .A  i hubut gnareyem gnades gnay  sam nak

 adap ,kusam gnay iretkab nalenem kutnu sisotisogaf sativitka halidajret aggnihes

 )%8( C naukalrep  b isaton nagned  ,B ,A naukalrep nagned atayn adebreb gnay

 ,fitagen lortnok itakednem gnilap gnay sisotisogaf satifitka lisah ikilimem D nad

a a

d

0

01

02

03

04

05

06

07

+K

)
%( sisotisogaF sativitkA
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12 rabmaG   .  iskefniid haduses nad mulebes sam naki sisotisogaf satifitka kifarG
 iretkab alihpordyh .A  

 

22 rabmaG  . narucnahgneP .3 ,nanaleneP .2 ,natakeleP .1 ,sisotisogaF satifitkA  
 

2 rabmaG iraD 1  iskefniid mulebes sisotisogaf satifitka lisah naktapadid

 iretkab alihpordyh .A   satifitka lisah numan ,naukalrep ratna atayn adebreb kadit

 iretkab iskefniid haletes sisotisogaf alihpordyh .A   )9 naripmaL adap SSPS atad(

iid mulebes irad natakgninep imalagnem  sisotisogaf sativitka lisah nad ,iskefn

 nad fitisop lortnok nagned nakgnidnabid hadner hibel naukalrep aumes adap

 adneb ada nakanerakid ini lah ,fitagen lortnok nagned nakgnidnabid iggnit hibel

 iretkab inkay gnisa alihpordyh .A  i hubut gnareyem gnades gnay  sam nak

 adap ,kusam gnay iretkab nalenem kutnu sisotisogaf sativitka halidajret aggnihes

 )%8( C naukalrep  b isaton nagned  ,B ,A naukalrep nagned atayn adebreb gnay

 ,fitagen lortnok itakednem gnilap gnay sisotisogaf satifitka lisah ikilimem D nad

a
a

a
a aa

d
c

b

c

K- %4 %6 %8 %01
toggaM sisoD

iskefnI mulebeS iskefnI haduseS
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12 rabmaG   .  iskefniid haduses nad mulebes sam naki sisotisogaf satifitka kifarG
 iretkab alihpordyh .A  

 

22 rabmaG  . narucnahgneP .3 ,nanaleneP .2 ,natakeleP .1 ,sisotisogaF satifitkA  
 

2 rabmaG iraD 1  iskefniid mulebes sisotisogaf satifitka lisah naktapadid

 iretkab alihpordyh .A   satifitka lisah numan ,naukalrep ratna atayn adebreb kadit

 iretkab iskefniid haletes sisotisogaf alihpordyh .A   )9 naripmaL adap SSPS atad(

iid mulebes irad natakgninep imalagnem  sisotisogaf sativitka lisah nad ,iskefn

 nad fitisop lortnok nagned nakgnidnabid hadner hibel naukalrep aumes adap

 adneb ada nakanerakid ini lah ,fitagen lortnok nagned nakgnidnabid iggnit hibel

 iretkab inkay gnisa alihpordyh .A  i hubut gnareyem gnades gnay  sam nak

 adap ,kusam gnay iretkab nalenem kutnu sisotisogaf sativitka halidajret aggnihes

 )%8( C naukalrep  b isaton nagned  ,B ,A naukalrep nagned atayn adebreb gnay

 ,fitagen lortnok itakednem gnilap gnay sisotisogaf satifitka lisah ikilimem D nad

a

c

%01
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dap agudid  toggam adap gnudnakret gnay awaynes nagnudnak tubesret sisod a

 iauses ,kusam gnay gnisa adneb tabmahgnem kutnu iauses gnay isrop ikilimem

 naataynrep nagned  icneguD la te ,.   fiserpusonummi tafisreb gnay nahab )3002(

 iulalem tisogaf mitsis ihuragnepmem tapad  metsis nanakenep siseiopoleym   naka

 .kusam gnay negitna hunubmem kutnu nadisko nakutnebmep naknurunem

 nakbabesid sisotisogaf sativitka nakianek ,)5002( ,namthcil nad sabbA turuneM

 isavignep nega nagned gnusgnal iskaretni helo naktabikaid gnay gaforkam helo

 gnay )nikofmil( tisofmil kudorp helo nakfitkaid aguj tapad ,emsinagroorkim itrepes

 gnudnakret aguj gnay awaynes( diolakla fitka awaynes/negitna helo gnasgnarid

 sativitka nakkujnunem naka akam nakfitkaid gaforkam les ilakeS .)toggam adap

ep nad ayntilobatem  hunubmem nad sisotisogafmem kutnu utiay isgnuf natakgnin

 .tubesret namuk sesorpmem atres namuk F nakukalid sisotisoga   arac nagned

nad gnisa lekitrap itakednem  ratikes hara alagesek idopoduesp nakraulegnem  

leS ,)lanretske iwaimk nagnasgnar( lekitrap - ogaf les  ikilimem ietsoelet tis

 sesorp iulalem gnusgnalreb aynsesorp nad SNR naklisahgnem naupmamek

 alup gnaulepreb nad )ON( adisko negortin naklisahgnem gnay iskudni

ON( adiskoid negortin naklisahgnem 2 ON( adiskoirt negortiN ,) 3 noi nad ) -  noi

)ON( muinortin 2+  adaP .  negisko iulalem tisogaf adap hunubmem emsinakem naki

 satilibaemrep naktakgninem upmam gnay mososil aloukav malad sabeb

.)5002 ,otnairI( iretkab les narbmem  

 turuneM  ,)1102( iworhkU a  diolakl  dionovalf nad  malad narepreb

numi nopser natakgninep  kgninem nagned LI sativitka nakta -  nad )2 nikuelretni( 2

 T( 1hT leS .tisofmil isarefilorp  repleh  ihuragnepmem naka isavitkaret gnay )1

( FAMS rotcaF gnimrA gaforcaM cificepS lukelom utiay ,) -  γNFI kusamret lukelom

ret akiJ .gaforkam nakfitkagnem tapad gnay )ammag norefretni(  negitna tapad

 gnilas gaforkam nad T tisofmil akam ,iretkab aynlasim ,hubut ek kusam gnay

 tisogafmem naka gaforkaM .tubesret iretkab hunubmem kutnu amas ajrekeb
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 +4DC leS .+8DC nad +4DC idajnem isaisnerefidreb T tisofmil nad iretkab

T idajnem isaisnerefidreb  αFNT nad γNFI nikotis naklisahgnem naidumek gnay 1h

 les ucamem atres relliK larutaN  .γNFI nikotis naklisahgnem nup +8DC leS .

 halas awaynes naklisahgnem kutnu gaforkam nakfitkagnem naka tubesret nikotiS

B .iretkab hunubmem anugreb gnay adisko tirtin aynutas  upmam ini iretka

 sesorp nagned gaforkam helo nakukalid gnay relules numi nopser iskudnignem

T- ytinummi detaidem llec  .  

 awaynes aynada agudid aguj sisotisogaf sativitka ayntakgnineM at  nin

 enoB naataynrep itrepes ,toggam adap la te epreb tapad ninat ,)3102(,.  nar

nem utnabmem narepreb ninaT .rotalumitsonumi iagabes  isgnuf naklamitpog

 ,numi metsis  nanahatrep emsinakem malad gnitnep narepreb gnay amatu metsis

 sativitka naktakgninem tapad ninaT .tikaynep uata aborkim padahret hubut

m malad gaforkam irad sisotisogaf .aborkim nakrucnahgne  

 
saM nakI totO igolotapotsiH narabmaG 7.5  ( oiprac .C ) 

 
 gnay sam naki toto nagniraj narabmag ,naitilenep lisah nakrasadreB

 iretkab iskefniid  alihpordyh .A 2 rabmaG adap tahilid tapad 3. 
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32 rabmaG .  irebiD haleT gnay saM nakI totO igolotapotsiH nagniraJ larutkurtS
 lortnoK)B( .kirul totO)2( ,sulah totO)1( fitagen lortnok )A naukalreP

)C( fitisop  toggam sisoD)C( ,%6 toggam sisoD)B( ,%4 toggam sisoD
edE .)1( .%01 toggam sisoD)D( nad %8  ,am  nad isasiloukaV .)2(

)3( .x004 narasebreP .sisorkeN  
 

 lamron sam naki toto isidnok ,naitilenep lisah nakrasadreB

 rutkurts nakapmanep nagned ,lamron gnay nagniraj isidnok naktahilrepmem

 aguj sulah toto nad kirul toto isisioP .aggnor apnat tapar gnay nagniraj  tahilret

 tapad ,sataid toto nagniraj gnapmanep adaP .nakasurek aynada apnat rutaret

 lortnok naki nad )A( fitagen lortnok naki toto nagniraj aratna naadebrep tahilid

 kapmat nial gnay nagned utas kirul toto tahilret A rabmag adaP .)B( fitisop

et laH .taparem  tahilret hisam nad hutu gnay toto rutkurts nakadnanem tubesr

 aynada kapman fitisop lortnok inkay B rabmag adap nakgnadeS .rutaret

 nakbabeynem sisorkeN .amede nad sisorken aynaratnaid nagniraj nakasurek

ynada nagned iadnatid kirul toto aynkayokret nakasurek  nakgnades ,aggnor a

 anerak toto nagniraj rutkurts aynkakgnebmem nakasurek nakabeynem amede

 ,)8002( asE helo nakpakgnuid gnay itrepeS .nahibelreb gnay nariac tapadret
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les naitamek halada sisorken -  les isareneged iatreynem gnay nagniraj uata les

k paites adap  gnay isareneged rihka pahat nakapurem nad naweh napudihe

 hibel gnay anraw ikilimem utiay ,kitorken nagniraj irad kitsiretkaraK .lebisreverri

 nad hupar idajnem nagniraj( gnatner ayad ayngnalih ,lamron anraw irad tacup

etsisnok ikilimem uata ,)kayokret hadum  nakgnades ,tacup uata kurub gnay isn

aggnor malad id lamronba gnay nariac isalumuka utaus halada amede -  aggnor

gnaur malad id uata hubut -  tapad gnay nagro nad nagniraj irad laititsretni gnaur

ninuk nariac aynada helo iadnatid amedE .nakakgnebek naktabikagnem  id g

isidnoK .riareb uata recne lairetam uata lanimodba aggnor malad -  ini isidnok

nahab nagned nakgnubuhid tapad -  tikaynep nad iretkab ,suriv ,aimik kiskot nahab

 padahret naki ihuragnepmem tapad tikaynep uata sinakem nakasureK .kitisarap

tujnal hibel iskefni   kutnu kiab gnay muidem utaus nakaideynem sotamede anerak

.iretkab nahubmutrep  

atar D nad C ,B ,A naukalrep adaP -  nagniraj nakasurek imalagnem atar

 naadebrep ipatet nakA .sisorken nad isasiloukav ,amede utiay ,amas gnay

 tapad naukalrep pait adap adebreb gnay toto nagniraj nakasurek esatnesrep

pad gnay gniroks ialin iulalem nakkujnutid  naripmaL( gnirokS lebaT adap tahilid ta

 toto nagniraj igolotapotsih adap nakasurek atad sisilanA .)4  adap SSPS atad(

 )01 naripmaL tukireb iagabes halada  : 

 .21 lebaT totO nagniraJ nakasureK naitileneP lisaH gnirokS atareR  
 

 

 

 

 

naukalreP  amedE  isasiloukaV  sisorkeN  
A 08.0±70.3 dc  14.0±31.3 dc  03.0±74.3 d 
B 11.0±33.2 cb  32.0±76.2 c 11.0±37.2 c 
C 11.0±72.1 a 11.0±74.1 b 32.0±4.1 b 
D 32.0±35.1 ba  03.0±76.1 ba  02.0±37.1 ba  
+K  02.0±6.3 d 03.0±76.3 d 11.0±78.3 d 

K- 11.0±39.0 a 11.0±78.0 a 00.0±1 a 
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d

a

d d

0
5.0
1
5.1
2
5.2
3
5.3
4
5.4
5

+K K-

tot
O nakasureK gnirokS iali

N

42 rabmaG  iretkaB iskefniiD gnay saM nakI totO nakasureK gnirokS kifarG .  
alihpordyh .A  

.a  amedE  

 otnayreosoirP turuneM  ,.la te ,)0102(  e  isalumuka utaus nakapurem amed

 irad laititsretni gnaur malad id uata hubut aggnor malad id lamronba gnay nariac

y nagro nad nagniraj  tapad amedE .nakakgnebek naktabikagnem tapad gna

nahab nagned nakgnubuhid -  .kitisarap tikaynep nad ,iretkab ,suriv ,aimik nahab

 iskefni padahret naki ihuragnepmem tapad tikaynep uata sinakem nakasureK

y muidem utaus nakaideynem sutamede anerak ,tujnal hibel  kutnu kiab gna

iretkab nahubmutrep  

2 rabmaG nakrasadreB 4  nakasurek atarer awhab nakkujnutid tapad

 C naukalrep adap helorepid hadneret gnay sam naki toto nagniraj adap amede

 naukalrep itakednem )%8( C naukalrep adap amede nakasurek atarer nad )%8(

ggam nahabmanep sisod anerak agudid tubesret lah ,fitagen lortnok  iagabes to

 narabmag ikiabrepmem tapad nakirebid gnay C naukalrep adap nalumitsonumi

 iretkab iskefniid halet gnay sam naki toto nagniraj  .alihpordyh .A  

21 lebaT adaP   naktapadid amede inkay nagniraj nakasurek tahilret tapad

 ini laH .ba nad a ,cb ,dc isaton  nagned )%8( C naukalrep awhab nakatakid tapad

 ,ba isaton nagned )%01( D naukalrep nagned atayn adebreb kadit a isaton

 B naukalrep nagned atayn adebreb kadit aguj )%01( D naukalrep nakgnades
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a

dc

cb

a
ba

a

dc
c

b ba

a

d

c

b
ba

K- %4 %6 %8 %01
toggaM sisoD

amedE isasiloukaV sisorkeN

42 rabmaG  iretkaB iskefniiD gnay saM nakI totO nakasureK gnirokS kifarG .  
alihpordyh .A  

.a  amedE  

 otnayreosoirP turuneM  ,.la te ,)0102(  e  isalumuka utaus nakapurem amed

 irad laititsretni gnaur malad id uata hubut aggnor malad id lamronba gnay nariac

y nagro nad nagniraj  tapad amedE .nakakgnebek naktabikagnem tapad gna

nahab nagned nakgnubuhid -  .kitisarap tikaynep nad ,iretkab ,suriv ,aimik nahab

 iskefni padahret naki ihuragnepmem tapad tikaynep uata sinakem nakasureK

y muidem utaus nakaideynem sutamede anerak ,tujnal hibel  kutnu kiab gna

iretkab nahubmutrep  

2 rabmaG nakrasadreB 4  nakasurek atarer awhab nakkujnutid tapad

 C naukalrep adap helorepid hadneret gnay sam naki toto nagniraj adap amede

 naukalrep itakednem )%8( C naukalrep adap amede nakasurek atarer nad )%8(

ggam nahabmanep sisod anerak agudid tubesret lah ,fitagen lortnok  iagabes to

 narabmag ikiabrepmem tapad nakirebid gnay C naukalrep adap nalumitsonumi

 iretkab iskefniid halet gnay sam naki toto nagniraj  .alihpordyh .A  

21 lebaT adaP   naktapadid amede inkay nagniraj nakasurek tahilret tapad

 ini laH .ba nad a ,cb ,dc isaton  nagned )%8( C naukalrep awhab nakatakid tapad

 ,ba isaton nagned )%01( D naukalrep nagned atayn adebreb kadit a isaton

 B naukalrep nagned atayn adebreb kadit aguj )%01( D naukalrep nakgnades
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ba ba

%01

42 rabmaG  iretkaB iskefniiD gnay saM nakI totO nakasureK gnirokS kifarG .  
alihpordyh .A  

.a  amedE  

 otnayreosoirP turuneM  ,.la te ,)0102(  e  isalumuka utaus nakapurem amed

 irad laititsretni gnaur malad id uata hubut aggnor malad id lamronba gnay nariac

y nagro nad nagniraj  tapad amedE .nakakgnebek naktabikagnem tapad gna

nahab nagned nakgnubuhid -  .kitisarap tikaynep nad ,iretkab ,suriv ,aimik nahab

 iskefni padahret naki ihuragnepmem tapad tikaynep uata sinakem nakasureK

y muidem utaus nakaideynem sutamede anerak ,tujnal hibel  kutnu kiab gna

iretkab nahubmutrep  

2 rabmaG nakrasadreB 4  nakasurek atarer awhab nakkujnutid tapad

 C naukalrep adap helorepid hadneret gnay sam naki toto nagniraj adap amede

 naukalrep itakednem )%8( C naukalrep adap amede nakasurek atarer nad )%8(

ggam nahabmanep sisod anerak agudid tubesret lah ,fitagen lortnok  iagabes to

 narabmag ikiabrepmem tapad nakirebid gnay C naukalrep adap nalumitsonumi

 iretkab iskefniid halet gnay sam naki toto nagniraj  .alihpordyh .A  

21 lebaT adaP   naktapadid amede inkay nagniraj nakasurek tahilret tapad

 ini laH .ba nad a ,cb ,dc isaton  nagned )%8( C naukalrep awhab nakatakid tapad

 ,ba isaton nagned )%01( D naukalrep nagned atayn adebreb kadit a isaton

 B naukalrep nagned atayn adebreb kadit aguj )%01( D naukalrep nakgnades
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it dc isaton ikilimem gnay )%4( A naukalrep ,cb isaton nagned )%6(  adebreb kad

 atayn adebreb tagnas )%8( C naukalrep numan ,B naukalrep nagned atayn

 .B nad A naukalrep nagned  

  adap adebreb gnay toto igolotapotsih nagniraj gnapmanep naadebreP

 ialin adap ,adebreb gnay sisod nairebmep anerak nakatakid asib naukalrep pait

ks  adebreb gnay sisod nairebmep naadebrep awhab nakkujnunem gniro

 iretkab iskefniid gnay sam naki toto nagniraj nahilumep ihuragnepmem

alihpordyh.A  ,dionovalf awaynes gnudnagnem toggam adap nakanerakid ini laH .

 anahuY helo nakakumekid gnay itrepes  ,.la te 02(  tapad dionovalf ,)11

 ,amsalpotis narbmem isgnuf tabmahgnem ,taelkun masa sisetnis tabmahgnem

iretkab adap les igrene emsilobatem tabmahgnem nad   adap nakasurek aggnihes

.tuka kadit nagniraj  

.b  isasiloukaV  

nawayteS ,A nad ,otnayidraW ,D ,S ,iraS turuneM   )4102(  isasiloukaV

 nahaburep nakapurem isarenegeD .isareneged aynidajret anerak kutnebret

mek kutnebret gnay aloukav ,fitka gnaruk gnay kutneb idajnem nagniraj  nanikgnu

 .amede imalagnem anerak  

 nakrasadreB 42 rabmaG   nakasurek atarer awhab nakkujnutid tapad

iloukav  gnilap gnay nad hadneret gnay sam naki toto nagniraj adap isas

 agudid tubesret lah ,)%8( C naukalrep adap helorepid fitagen lortnok itakednem

 ikiabrepmem tapad nakirebid gnay C naukalrep adap toggam sisod anerak

 iskefniid halet gnay sam naki toto nagniraj  iretkab alihpordyh .A  

lebaT adaP  21   isasiloukav inkay nagniraj nakasurek tahilret tapad

 C naukalrep awhab nakatakid tapad ini laH .ba nad b ,c ,dc isaton naktapadid

 nagned )%01( D naukalrep nagned atayn adebreb kadit b isaton nagned )%8(

 ipatet ,ba isaton  A naukalrep nagned atayn tagnas adebreb )%8( C naukalrep
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 nagned atayn adebreb kadit c isaton nagned )%6( B naukalrep nad ,B nad

  .dc isaton nagned inkay )%4( A naukalrep  

  tapad isasiloukav nagniraj nakasurek gniroks lisah nakrasadreB

 awhab naklupmisid  nakasurek licek nikames akam sisod iggnit nikames

( saM naki toto igolotapotsih adap isasiloukav oiprac sunirpyC  gnay itrepeS .)

 helo nakakumekid  ,)8002( radinamsaJ  awhab  nakenem tapad iggnit gnay sisod

kefe kadit hadneret gnay sisod nad nanahatrep emsinakem  pukuc kadit uata fit

.iretkab iskefniret gnay naki itabognem kutnu  

.c  sisorkeN  

nawayteS turuneM  ,.la te   ,)5102(  hubut toto adap idajret gnay sisorken

 malad gnay tisarap sinej irad negotap iskefni aynada helo nakbabesid tapad

 naktakelem ayniskefni emsinakem  ayntiagnep tala nakkusunem arac nagned irid

les nakbabeynem naka ini isidnoK .tiluk nagniraj adap -  imalagnem toto les

 gnay isel aynidajret nakbabeynem tapad suires iskefni adap nad nakasurek

arap iskefni nialeS .akubret akul idajnem gnabmekreb naka naidumek  iskefni ,tis

les tabika sisorken aynidajret nakbabeynem tapad aguj iretkab -  itam gnay les

.tubesret iretkab isneluriv rotkaf anerak   halada sisorken ,)8002( arzaP turuneM

les naitamek -  ikilimem utiay ,kitorken nagniraj irad kitsiretkaraK .nagniraj uata les

aw  nagniraj( gnatner ayad ayngnalih ,lamron anraw irad tacup hibel gnay anr

 uata kurub gnay isnetsisnok ikilimem uata ,)kayokret hadum nad hupar idajnem

.tacup  

2 rabmaG nakrasadreB 4  nakasurek atarer awhab nakkujnutid tapad

sam naki toto nagniraj adap sisorken   lortnok itakednem nad hadneret gnay

 .)%8( C naukalrep adap helorepid fitagen 21 lebaT adaP   nakasurek tahilret tapad

 nakatakid tapad ini laH .ba nad b ,c ,d isaton naktapadid sisorken inkay nagniraj

tayn adebreb kadit b isaton nagned )%8( C naukalrep awhab  naukalrep nagned a

 atayn tagnas adebreb )%8( C naukalrep ipatet ,ba isaton nagned )%01( D
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 adebreb c isaton nagned )%6( B naukalrep nad ,B nad A naukalrep nagned

.D naukalrep nad dc isaton nagned inkay )%4( A naukalrep nagned atayn tagnas  

 ialin nakrasadreB  tapad sisorken nagniraj nakasurek gniroks atarer

 aynlicek ihuragnepmem tapad natabognep sisod ayniggnit awhab naklupmisid

 nakakumekid gnay itrepes sam naki toto igolotapotsih adap sisorken nakasurek

 helo olek halmuj nad sisod awhab )8002( ijdaR nad atimraH  surah sisod kopm

.kefereb kadit sisod nad kiskot sisod helorepid tapad aggnihes ,pukuc  

saM nakI gnasnI nagniraJ igolotapotsiH narabmaG 8.5  
 

 onoyirpuS turuneM  ,.la te  amatu isaripser nagro halada gnasni ,)3102(

 naigab nakapurem gnasni letipE .naki adap ad amatu -  helo ,sag narakutrep mal

 uggnaggnem tapad nupilakes nagnir tagnas gnay rutkurts nakasurek uti anerak

.naki adap isalugeromso  

 gnay naki isaripser tala nakapurem gnasni ,)8002( otnasuS turuneM

b aguj gnasni ,naki sisatsoemoh rutagnem isgnuf ikilimem  iagabes isgnufre

 nupilakes nagnir gnay rutkurts nakasureK .ria nad marag narakutrep rutagnep

 tukireB.nasafanrep natilusek nad esomso narutagnep uggnaggnem tagnas tapad

 narabmag i  naki gnasn  sam apa iskefniid gnay 52 rabmaG( gnatnilem siriid alib .)  
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52 rabmaG  . otsiH narabmaG ap  saM nakI gnasnI nagniraJ igol K( -  )  lortnok

 .rednukes allemaL )SL( ,remirP allemaL )PL( :fitagen  )+K(  lortnok
.iportrepiH )H( ,sisorkeN )N( ,)amedE( DE :fitisop   ,C ,B ,A rabmaG

 sam naki gnasni igolotapotsih nagniraj narabmag nahaburep D
.)%01( D nad ,)%8( C ,)%6( B ,)%4( A naukalrep adap  

 
 lamron sam naki gnasni isidnok ,naitilenep lisah nakrasadreB

ts nakapmanep nagned ,lamron gnay nagniraj isidnok naktahilrepmem  rutkur

 rednukes allemal nad remirp allemal isisioP .aggnor apnat tapar gnay nagniraj

 gnasni nagniraj gnapmanep adaP .nakasurek aynada apnat rutaret tahilret aguj

 nad fitagen lortnok naki gnasni nagniraj aratna naadebrep tahilid tapad ,sataid

p lortnok naki  nial gnay nagned utas allemal tahilret evitagen lortnok adaP .fitiso

 hisam nad hutu gnay gnasni rutkurts nakadnanem tubesret laH .taparem kapmat

 aynada kapman fitisop lortnok rabmag adap nakgnadeS .rutaret tahilret

 ,sisorken aynaratnaid nagniraj nakasurek  ini laH .amede nad ,iportrepih

 gnay ria nagniraynep tapmet amatrep nagro nakapurem gnasni nakbabesid

 nariarep utaus id ria akij uti anerak helo ,naki hubut malad ek kusam

 nagro nagniraj adap kapmad nakirebmem naka akam gnisa nahab gnudnagnem
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ubesret gnasni  letipe nasipal awhab ,)8002( otnasuS naataynrep nagned iauseS .t

 raul nagnukgnil nagned gnusgnal nagnubuhreb nad sipit gnay gnasni

 isgnufreb aguj gnasnI .tikaynep rapapret raseb gnaulepreb gnasni nakbabeynem

 atres ria nad marag narakutrep rutagnep iagabes habmil naraulegnep -  habmil

 tapad nupilakes nagnir gnay rutkurts nakasureK .negortin gnudnagnem gnay

.nasafanrep natilusek nad esomso narutagnep uggnaggnem tagnas  

maG  raseb naigabes naukalrep pait adap gnasni igolotapotsih narab

ay nakasurek sinej nakkujnunem pih ,amede inkay amas gn  sisorken nad ,iportre

52 rabmaG( .)  gnisam adap ialin naadebrep tahilem kutnU -  nakasurek gnisam

.)5 naripmaL( .gniroks iju nakukalid akam gnasni nagniraj   nakasurek atarer lisaH

ki gnasni 31 lebaT adap nakkujnutid sam na . 

31 lebaT  . gnasnI adap nakasureK gnirokS atareR  
 

 

 

 

 

62 rabmaG  . gnasnI nagniraJ adap nakasureK gnirokS ialiN  saM nakI  

naukalreP  amedE  iportrepiH  sisorkeN  
A    14.0±78.2 cb     46.0±39.2 c    78.0±8.2 cb  
B 04.0±6.2 b  14.0±37.2 cb   14.0±76.2 cb  
C 02.0±35.1 a 14.0±76.1 ba  43.0±4.1 a 
D 11.0±37.1 a 04.0±8.1 ba  43.0±6.1 ba  
+K  03.0±35.3 c 03.0±35.3 c 03.0±35.3 c 

K- 00.0±1 a 00.0±1 a 00.0±1 a 

c c c

0
5.0
1
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amedE .a  

  turuneM  ,)5102( nanaM.A nad iwitarP  halada )nakakgnebmep( amede

 nad rasebmem tubesret naigab aggnihes nariac isiret gnay naigab utaus  kadit

.kiab nagned aynisgnuf naknalajnem tapad   

 rabmaG adaP 62   gniroks ialin lisah naktapadid  adap SSPS atad(

 )11 naripmaL  gniroks ialin itakednem gnilap gnay nad hadner gnilap nakasurek

agned )%8( C naukalrep adap inkay fitagen lortnok naki adap nakasurek  atarer n

 kadit a isaton ikilimem gnay )%8( C naukalrep adaP .35,1 inkay gniroks ialin

 nad ,a isaton ikilimem aguj gnay )%01( D naukalrep nagned atayn adebreb

 B naukalrep nagned atayn adebreb kadit cb isaton nagned )%4( A naukalrep

man ,b isaton nagned )%6(  nagned atayn adebreb tagnas B nad A naukalrep nu

 aratnaid iggnit gnilap gnay nalumitsonumi nairebmep sisoD .D nad C naukalrep

 nagned iauses ,hadner gnilap gnay nakasurek nakkujnunem tubesret naukalrep

 naataynrep  nalumitsonumi naupmamek awhab ,)9991( iakaS  kutnu

 iskefni padahret isketorp nakgnabmegnem nad numi nopser naktakgninem

 adap nalumitsonumi nairebmeP .isakilpa sisod helo ihuragnepid negotap

 naka kadit numi nopser aynidajret kutnu laminim ialin hawabid isartnesnok

 .huragnep nakirebmem  

iportrepiH .b  

M  allemal adap gnabmekreb suret gnay iportrepih )3102( aifilA turune

allemal nakbabeynem -  gnay isatpada nopseR .gnubagreb rednukes allemal

 tapad gnay nanahatrep emsinakem nakapurem allemal letipe adap naikimed

ul nagnukgnil nad harad aratna karaj naktakgninem nahabureP .ra -  nahaburep

.nanimatnok aynkusam padahret reirab nakapurem tubesret  

 62 rabmaG adaP   hadner gnilap nakasurek gniroks ialin lisah naktapadid

 fitagen lortnok naki adap nakasurek gniroks ialin itakednem gnilap gnay nad

d )%8( C naukalrep adap inkay  adaP .76,1 inkay gniroks ialin atarer nagne
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 naukalrep nagned atayn adebreb kadit ba isaton ikilimem gnay )%8( C naukalrep

 nagned atayn adebreb kadit aguj nad ba isaton ikilimem aguj gnay )%01( D

ed )%4( A naukalrep  adaP  .cb isaton nagned )%6( B naukalrep  cb isaton nagn

 aggnihes ,cb isaton nagned )%6( B naukalrep nagned atayn adebreb kadit

 aynhadneR .D nad C naukalrep nagned atayn adebreb tagnas A naukalrep

 nalumitsonumi nairebmep sisod nakanerakid agudid iportrepih nakasurek gniroks

epmem tapad gnay toggam  nagniraj narabmag aggnihes numi metsis ihuragn

 naataynrep nagned iauses ,kiab nikames gnasni  sisod awhab ,)7002( gnugA

 numi metsis malad huragnep nakbabeynem licek ulalret gnay nalumitsonumi

.niskot idajnem habureb tapad aguj uti niales licek  

sisorkeN .C  

M  ydnaikiW turune la te .,  naadaek nakrabmaggnem sisorken ,)3102(

 ayngnalih nagned iadnatid gnay nagniraj sativitka nanurunep idajret anamid

 utkaw malad naggnihes nagniraj utas irad utas imed utas les naigab aparebeb

golotsih araces sisorken ,naitamek imalagnem naka amal kadit gnay  iadnatid i

satab ayntahilret nagned -  nakhab uata salej kadit les itni nad les satab

 .gnalihgnem  

 rabmaG adaP 62   hadner gnilap nakasurek gniroks ialin lisah naktapadid

 fitagen lortnok naki adap nakasurek gniroks ialin itakednem gnilap gnay nad

rep adap inkay  adaP .4,1 inkay gniroks ialin atarer nagned )%8( C naukal

 naukalrep nagned atayn adebreb kadit a isaton ikilimem gnay )%8( C naukalrep

 atayn adebreb kadit D naukalrep numan ,ba isaton ikilimem gnay )%01( D

gnisam nagned )%6( B nad )%4( A naukalrep nagned -m   .cb isaton gnisa  sisoD

 sisod nad nanahatrep emsinakem nakenem tapad iggnit gnay nalumitsonumi

 numi nopser nakirebmem kutnu pukuc kadit uata fitkefe kadit asib hadner gnay

)9002 ,radinamsaJ(  
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)RS( etaR lavivruS 9.5  

naitilenep utkaw adap )RS( napudihsululeK   naukalrep aumes id

es lisah naktapadid 41 lebaT( tukireb iagab .)  

1 lebaT 4 naitileneP amaleS saM nakI etaR lavivruS .  

naukalreP   nakI halmuJ
N( lawA 0) 

 nakI halmuJ
N( rihkA t) 

)%( RS  

A roke 01  roke 5  %05 5± .77 ba  
B roke 01  roke 6  %06 5± . 77 b 
C roke 01  roke 9  ±%09 77.5 d 
D roke 01  8 roke  8 ±%0 77.5 c 
+K  roke 01  roke 3  ±%03 77.5 a 

K- roke 01  roke 01  .0±%001 00 d 
 

 
 

 

 

 

 

 

 

72 rabmaG  . saM nakI etaR lavivruS  

 
H  )%8( C naukalrep adap inkay naitilenep amales )RS( napudihsululek lisa

 esatneserp ikilimem )%01( D nad  nad %09 ialin nagned iggnitret napudihsululek

 nad C naukalrep ,%001 ialin nagned fitagen lortnok esatneserp itakednem gnilap

c isaton nagned iadnatid gnay atayn adebreb kadit gnay ialin ikililimem D   atad(

)21 naripmaL adap SSPS b naanuggnep agudid ini laH .  nalumitsonumi naha

 naki adap numi metsis naktakgninem tapad iggnit sisod nagned nakap malad

 iretkab anerak agudid ini lah ,iggnit aynnapudihsululek esatneserp aggnihes sam

 alihpordyh .A  sam naki gnareynem gnay fitagen marg iretkab nakapurem gnay

a
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 alihpordyh .A  sam naki gnareynem gnay fitagen marg iretkab nakapurem gnay

d

ba
b

d
c

K- %4 %6 %8 %01
)%( toggaM sisoD

etaR lavivruS

77  
 

)RS( etaR lavivruS 9.5  

naitilenep utkaw adap )RS( napudihsululeK   naukalrep aumes id

es lisah naktapadid 41 lebaT( tukireb iagab .)  

1 lebaT 4 naitileneP amaleS saM nakI etaR lavivruS .  

naukalreP   nakI halmuJ
N( lawA 0) 

 nakI halmuJ
N( rihkA t) 

)%( RS  

A roke 01  roke 5  %05 5± .77 ba  
B roke 01  roke 6  %06 5± . 77 b 
C roke 01  roke 9  ±%09 77.5 d 
D roke 01  8 roke  8 ±%0 77.5 c 
+K  roke 01  roke 3  ±%03 77.5 a 

K- roke 01  roke 01  .0±%001 00 d 
 

 
 

 

 

 

 

 

 

72 rabmaG  . saM nakI etaR lavivruS  

 
H  )%8( C naukalrep adap inkay naitilenep amales )RS( napudihsululek lisa

 esatneserp ikilimem )%01( D nad  nad %09 ialin nagned iggnitret napudihsululek

 nad C naukalrep ,%001 ialin nagned fitagen lortnok esatneserp itakednem gnilap

c isaton nagned iadnatid gnay atayn adebreb kadit gnay ialin ikililimem D   atad(

)21 naripmaL adap SSPS b naanuggnep agudid ini laH .  nalumitsonumi naha

 naki adap numi metsis naktakgninem tapad iggnit sisod nagned nakap malad

 iretkab anerak agudid ini lah ,iggnit aynnapudihsululek esatneserp aggnihes sam

 alihpordyh .A  sam naki gnareynem gnay fitagen marg iretkab nakapurem gnay

c

%01
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ahid tapad  gnudnakret gnay awaynes utas halas anerak aynnahubmutrep tabm

 nad ,gnugA ,aharguN naataynrep nagned iauses ,dionovalf inkay toggam adap

 awhab )7102( irS  arac nagned iretkab nahubmutrep tabmahgnem dionovalf

ad ,mizne ajrek nakfitkanonem ,les gnidnid kasurem  .les narbmem kasurem n

 aparebeb sata iridret fitisop marG iretkab les gnidnid nakataynem ,)1102( ijdaR

 atres ukak nad labet gnay rutkurts kutnebmem gnay nakilgoditpep nasipal

 gnidnid nakgnades ,takiet masa tubesid gnay les gnidnid isnatsbus gnudnagnem

 les fitagen marG iretkab   gnay nakilgoditpep nasipal 02 hibel uata utas sata iridret

 marG iretkab les gnidniD .nakilgoditpep nasipal raul naigab id narbmem nad sipit

 uata kitoibitna nairebmep itrepes ,kisif nagnacnug padahret natner hibel fitagen

tkabitna nahab  nasipal tikides gnudnagnem aynah anerak aynnial ire

.takiet masa gnudnagnem kadit nad nakilgoditpep  

 
riA satilauK 01.5  

  ria satilauK  nagnusgnalek igab gnitnep tagnas gnay kepsa nakapurem

besret naki naarahilemep malad nakitahrepid surah aggnihes naki pudih  .tu

 amales ria satilauk nautnenep malad itamaid gnay retemarap aparebeB

 .)OD( turalret negisko nad )Hp( namasaek tajared ,uhus halada naitilenep

 .eros nad igap paites adap nakukalid aynnarukugneP  

uhuS 1.01.5  

agnas uhuS natahesek padahret huragnepreb t   nad .naki nahubmutrep  

nad ,uhus nakianek nagned nalajes takgninem nahubmutrep ujal mumu araceS  

 tapad adap tikaynep naklubminem   alib naitamek nakbabeynem nakhab naki

natakgninep   tukgna ayad nahaburep idajret anerak )sitsard( mirtske iapmas uhus

aliB .harad  uhus   aggnihes ,nakam usfan nagnalihek naka naki hadner

aynnahubmutrep   ,tabmahret  ,tikaynep gnaresret hadum hibel naka nad
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itam nakhab sserts naka naki iggnit ulalret uhus alib aynkilabes   nagnarukek

.negisko  

 amales uhus narasik ,narukugnep lisah nakrasadreB  naarhilemep

42 aratna rasikreb - 8,62 0  aneraK .lamron narasik malad hisam tubesret ialiN .C

 turunem M .gnadnE nad ,C .ardnajT ,ynajimhcaF  4102(  ,)  amales uhus narasik

32 aratna rasikreb natamagnep – 03  C° . 

)Hp( namasaeK tajareD 2.01.5  

ia Hp uata namasaek tajareD malad negordyh noi sativitka nakkujnunem r  

 malad( negordih noi isartnesnok iagabes nakataynid nad tubesret natural

)retil/lom   =hp silutid tapad uata utnetret uhus adap - )H( gol +  inrum riA .

Hp iaynupmem   noi ikilimem nad anrupmes isaisosareb anerak 7 larten  nad +H

HO noi - malad  H noi isartnesnok iggnit nikameS .amas gnay isartnesnok +  akam ,

HO noi isartnesnok hadner nikames -  tafisreb ini macames naiarep ,7< Hp nad

aynkilabes nad masa  HO noi isartnesnok akij -  nad 7> Hp akam iggnit gnay

.asab tafisreb  

gnep lisaH  amales )Hp( namasaek tajared naruku  rasikreb naarahilemep

28,6 aratna - 8,7  iauses ,lamron narasik malad kusamret hisam tubesret ialiN .5

 naataynrep nagned ,M .gnadnE nad ,C .ardnajT ,ynajimhcaF   ,)4102(  nagnudnak

idub kutnu lamron narasik adap adareb hisam Hp  ayad  sam naki  aratna utiay  18,6

– 78,7  

)OD( turalreT negiskO 3.01.5  

halmuj nagned ria malad turalret sag sinej utas halada turalret negiskO  

 nanakam narakabmep anug negisko nakhutubmem nakI .kaynab tagnas gnay

kutnu  ,gnanereb itrepes ,sativitka naklisahgnem   nad iskudorper ,nhubmutrep

.ayniagabes   .uhus nagned natiakreb tagnas ria malad negisko naturaleK  

 rasikreb naarahilemep amales )OD( turalret negisko narukugnep lisaH

20,5 aratna -  anerak ,lamron narasik malad hisam tubesret ialiN .l/gm 25,7
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 turunem ajimhcaF ,M .gnadnE nad ,C .ardnajT ,yn   ,)4102(  hisam OD nagnudnak

 utiay lamitpo narasik adap adareb 5,4 - .l/gm 1,8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6    PUTUNEP  

 

nalupmiseK 1.6  
 

  adap huragnep nakirebmem nalumitsonumi iagabes toggam nairebmeP

 nad ,tisokuel laisnerefid ,tisokuel latot iju irad tahilid sam naki numi nopser

 gnay lisah ikilimem )%8( C naukalrep adap anamid sisotisogaf sativitka

 gnilap  sativitka nad ,tisokuel laisnerefid ,tisokuel latot iju lisah itakednem

 sam naki napudihsululeK .)lamron lortnok( fitagen lortnok sisotisogaf

 inkay iggnit gnilap gnay esatneserp lisah naktapadid naitlenep amales

C naukalrep adap . 

 oto igolotapotsih iju adaP  sinej naktapadid sam naki gnasni nad t

 aratnemeS .sisorken nad ,isasiloukav ,amede inkay toto adap nakasurek

 toggam nairebmeP .sisorken nad ,iportrepih ,amede inkay gnasni adap

 lisremok nakap adap nakisutisbusid gnay nalumitsonumi iagabes

ragnep nakirebmem  iskefniid haletes sam naki nagniraj narabmag adap hu

 iretkab alihpordyh .A  nad toto nakasurek gniroks ialin adap anamiD .

.)%8( C naukalrep adap inkay hadner gnilap gnay sam naki gnasni  

naraS 2.6  

  ,naitilenep lisah nakrasadreB ki ayadidubmep adap naknarasid  sam na

 iretkab helo nakbabesid gnay tikaynep aynlubmit nahagecnep nakukalid raga  .A

 alihpordyh  adap nakrupmacid gnay toggam nalumitsonumi nairebmep nagned

 ,)irahrep( nakirebid gnay nakap aynkaynab irad %8 sisod nagned lisremok nakap

tilenep kutnu naras nad  nial i  gnatnet natujnal naitilenep nakukalid ulrep

er retemarap nagned toggam nairebmep  igolotapotsih nad numi nops nial   gnay

maladnem hibel . 
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AKATSUP RATFAD  
 
 
 
 

htfif ,ygolonummI raluceloM dna ralulleC .5002 .namthciL .H .A dna .K .A ,sabbA  
.ainavlysnneP ,srednuas reiveslE .noitide detadpu ,noitide  

 
 ecneruccO nO weiveR A .0102 .H ,hednayooJ dna A ,muorebA a  dn

 ehT fO noitaziretcarahC sanomoreA   dlroW .sehsiF eniraM morF seicepS
915:)6(2 .ecneicS eniraM dna hsiF fo lanruoJ - .325  

 
.sserP inU .uaiR .riA naweH igoloisiF .2002 .M.U gnaT ,R idnaffA  

 
 noitcarf elbuloS retaW .0102 ,leahciM .D.R ,narakaburiK .W.J.C ,.P .C ,rednaxelA

ailofidroc aropsoniT fo   enummi cifiseps non eht decnahne sevael
sucibmassom simorhcoerO ni ecnatsiser esaesid dna msinahcem  & hsiF .

 ygolonummi hsifllehs 1 .P .XXX -8 
 

.3102 .adirF ,aifilA  ( gnednaB nakI gnasnI igolotapotsiH llaksroF sonahc sonahC ) 
)bP( labmiT magoL ramecreT gnay  .  :)1( 4 emuloV .awiD kilaB lanruJ

83 - .54  
 

 rutlukaukA lanruJ .kitauka naweh adap isalumitsonumI .2002 .M ,niddufilA
78 :)2(1 .aisenodnI - .29  

 tadidnaK iagabeS nahaB aparebeB satifitkefE narusuleneP .7002 .M ,gnugA
sisoirbiV tikayneP isatagneM malaD iretkabitnA   .udniW gnadU adaP

.mlh 63 .rognanitaJ .narajdajdaP natualeK umlI naD nanakireP satlukaF  

 .7002 .isuadriF .S .K nad ,nidujoriS ,manA  lepmaS adap isgnuF suguG sisilanA
 alakreB .ritF ipoksortkepS edoteM nakanuggneM sutiripS nad nisneB ,ijU

 .akisiF :)1( 01 loV  97 - .58  
 

 fo snoitcefni cimetsyS .4002 .ridakludbA ,satliC dna tiyeS ,nidyA  sanomoreA
alihpordyh  ( tuort wobniaR ni muablaw ssikym suhcnyhrohcnO  ssorG : )

 dnA ygolohtapotsiH ,ygolohtaP lacinilC ,ygoloiretcaB ,ygolohtaP
reteV dna laminA fo lanruoJ .yparetomehC 018:)21(3 .secnavdA yrani - .918  

 naaskiremeP nad haraD nalibmagneP kinkeT nakI igolotameH .5002 .R ,itnajiB
 satlukaF .renireteV rasaD naretkodeK umlI naigaB .nakI igolotameH

.ayabaruS .aggnalriA satisrevinU .naweH naretkodeK  
 

zdufhaM .D.L ,.L.H.S ,anrisirkiB  maya hubut nanahateK .3102 .amahtuS .N nad ,
( harem ijib ubmaj irebid gnay siport isidnok adap reliorb avajaug muidisP  )

64:)2( 13 aidemorgA .nadiskoitna rebmus iagabes - .75  
 

 .4102 .gnaiJ auHieM ,.gnuyH .W ,iohC  fo ytivitca lairetcabitna fo noitaulavE
naxeh  morf detalosi dica cioide eavral sneculli aitemreH lanruoJ .   fo

enicidemoib deilppa .mlh 11 .  
 

 .M ,sottaM .J .J ,murB .A ,sevlacnoG.T.L .E  ,edardnA .D .A .I .J ,.G ,attoD
 .4102 .snitraM dna nihcsaraM  emyzosyl dna sisotycogahp etycokueL
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 eliN ni ytivitca  fo stcartxe larutan htiw teid detnemelppus def aipalit
 :93 ygolonummI hsifllehS & hsiF lanruoJ .sisnedabrab eolA dna siloporp

082 - 482  
 

 sa stnalp lanicidem emoS .3002 ,A nadnaC nad ,N adrA ,KS icneguD
 .hsif rof tnalumitsonummi  ygolocamrahponhtE fo.J 99 :88 – .601  

 
 saM nakI nahubmutreP ujaL .4102 .M .gnadnE nad ,C .ardnajT ,S .ynajimhcaF

(  oiprac sunirpyC ( anmeL nakaP nairebmeP nagned )L  allisupreP anmeL
 .pututreT narilA metsiS maloK adap rageS ).rroT 771 : )2( 12 ketonmiL -

481  
 

P .9002 .aimabuS nad S .meH ,imhaF  natakgninep kutnu toggam isneto
 :)2( 4 rutlukaukA tesiR lanruJ .naki natahesek sutats nad nahubmutrep

122 - .232  
 

 .5102 .M,imhaF inim nakanuggnem nagned isrevnokoib sesorp isasilamitpO -
 avral sneculli aitemreH   meS sorP .naki nakap nahutubek ihunemem kutnu

saN  931 :)1( 1 nodnI vidoiB ysaM - .441  
 

 akeniR .nanakireP kinkeT nagnabmegneP rasaD .nakI igoloisiF .4002 .Y ,ayajuF
mlh 971 .atrakaJ .atpiC  

 
 isketeD isakilpA .0102.M ,kitaT nad ,.S ,ilabmaH ,.K ,itsI ,.L ,ainedraG

alihpordyh sanomoreA  gneD nisyloreA lisahgneP  nakanuggneM na
 igolonkeT isavonI muroF gnidisorP .)RCP( noitcaeR niahC esaremyloP

778 .rutlukaukA - .388  

FN nad γ norefretnI leS lukeloM iserpskE .)0102( E ,namsuG -  nakI adaP Bk
( sukiT upareK silevitla setpelimorC  kinegonumI nietorP rapapiD gnay )

( NNV suriV V sisorceN suovreN lari  umlI nad nanakireP satlukaF .siseT .)
.gnalaM .ayajiwarB satisrevinU ,natualeK  

 
 noitatnemelppus labreH .0102 ,oeH .S.M ,maradnusalaB .C ,.R ,nanhsirkiraH

 tsniaga hsifdlog ni ytinummi etanni dna ygolotameh no steid  sanomoreA
alihpordyh . 453 :P .82 ygolonummI hsifllehS & hsiF - .163  

 
 .5991 .T oimuF nad T ayibiH lacigolohtaP dna lamroN :ygolotsiH hsiF fo saltA nA  

 .serutaeF oykoT .dtL ahsnadoK .napaJ .audek isidE  
 

 .2002 .ekarD .M nad doohnosI  sanomoreA  .sdooF ni seicepS  dooF fo lanruoJ
cetorP 575 :)3( ,56 .loV ,noit – 285  

 
 kitoiborP isatnemelpuS huragneP .4002 .onoyiduB nad itnayanreH ,.A ,otnairI

SA - ( saM nakI lajniG gaforkaM padahret nakaP malad 15 oiprac sunirpyC  )
 malad  sisabreB gnadU nad nakI adap tikayneP nailadnegneP gnidisorP

 nad isasinumI  gnadU nad nakI tikayneP lanoisaN ranimeS .ytirucesoiB
151 .otrekowruP – .451  

 
.sserP ytisrevinU adaM hajdaG .ietsoeleT nakI igolotaP .5002 .otnairI  
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 isavresbO .9002 .otrahiguS nad ,itraiduY .T ,itutsaidiW .E ,itnasuS .S ,ilorsI
 sigolotameh elbairav aparebeb  .fisnetni naarahilemep adap udek maya

845 ..gnarameS ,nakanreteP natikgnabeK lanoisaN ranimeS - .755  
 

 ,msinagrO : metsyS enummI hsiF ehT .1002 .T ,ihsinakaN nad G ,amawI
.segaP 593 .sserP cimedacA .tnemnorivnE dna ,negohtaP  

 .9002 .Y ,radinamsaJ E naanuggneP  kutnu asocurreV airalicarG kartsk
 .iemannav sueanepotiL emanaV gnadU nanahateK metsiS naktakgnineM

.rogoB nainatreP sutitsnI .siseT  

 .S.B .rD .etisarap airalam rof noitanimaxe raems larehpireP .2002 .S.B ,ayalikkaK
etiS beW airalaM s’ayalikkaK  

 
D ,namuriahK  ,)2002( .B,idanuG nad .S. fisnetnI araceS saM nakI ayaD iduB , 

atrakaJ ,akatsuP aidemorgA  

 .4002 .H.G.M ,idroK .nakI tikayneP nad amaH nagnaluggnaneP   atpiC akeniR TP
 .araskaidA aniB TP nad atrakaJ .mlh 491 .  

 elosamivel yrateiD .6002 ,oohaS .K.P dna J ,iramuK  enummi eht setaludom
 hsiftac naisA fo ecnatsiser esaesid dna esnopser suhcartab sairalC   .)nniL(

9 :)73(  hcraeseR erutlucauqA lanruoJ - .05  
 

 nad tisokuel halmuj naijaK .3102 .ijdardnI .M nad ,itawoyomsI ,.A.H.S ,iratseL
laisnerefid  gabreb adap tisokuel  gnay aniteb lakol kiti sinej ia  id aynnakap

.kitoiborp isatnemelpus  996 :)2( 1 nakanreteP haimlI .J - 907  
 

( hituP gnawaB sativitkefE .1102 .hisainruK nad I ,itawoytsikuL muvitas muillA  )
( saM nakI hubuT nanahateK naktakgnineM kutnU oiprac sunirpyC  )

P padahreT  tikayne aimecitpes sanomoreA  .adaM hajdaG satisrevinU .
.atrakaygnoY  

 
 nad satinegotap ijU .0102 .inaiR .E nad irasayamsI .R ,.W ,oyodrawnugnaM

 isneluriv alihpordyh sanomoreA  ( aliN nakI adap reinatS  simorhcoerO
sucitolin  R lanruJ .hcok talutsop iulalem ).niL 542 :)2(5 .rutlukaukA ketsi -

.552  
 

 gnay saM nakI nahinebmeP pakgnelreT ukuB .1102 .ytraduS nad .Z ,uatnaM
.mlh 36 .atrakaJ .aniM akatsuP .neisifE nad fitkefE  

 eliN fo setycokueL fo noitaitnereffiD .5102 .aniledA ,S .inneH .M .M .itayamlI
( aipaliT simorhcoerO  sucitolin tiurF inoN fo tsisnoC deeF htiW )   ruolF

(  ailofirtic adniroM  .)L  ecneicS eniraM dna seirehsiF fo ytlucaF ,erutlucauqA
.mlh 41 .ecnivorP uaiR ,urabnakeP uaiR fo ytisrevinU  

 
 .2002 .ekarD .M  nad H eimaJ ,doohnosI  sanomoreA  .sdooF nI seicepS  lanruoJ

575 :3 .oN ,56 .loV ,noitcetorP dooF fo – .285  
 

 isavresbO .9002 .otrahiguS nad ,itraiduY .T ,itutsaidiW .E ,itnasuS .S ,ilorsI
 .fisnetni naarahilemep adap udek maya sigolotameh elbairav aparebeb

845 .laH .gnarameS ,nakanreteP natikgnabeK lanoisaN ranimeS - 755 . 
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 fO ygolohtapotsiH .1002 .adihsoY .T ,.aruiM .M ,.amayegaK .T ,.T ,ikazayiM
aimeriV -  htiW noitanibmoC nI detaicossA alihpordyh sanomoreA   rolocnI

 praC oiprac sunirpyC   citauqA fO sesaesiD fO lanruoJ .napaJ nI
901:)1(44 .msinagrO - .021  

 araC huragneP .6002 .otnayirT nad ,iwitarP .R ,.S ,D ,ailuM retsooB   padahreT
 leS sirbeD nagned larO isaniskaV isakifE  alihpordyh sanomoreA  eleL adaP

( obmuD  sairalC ( nanakireP lanruJ .).ps icS .hsiF .J 63 :)1( IIIV ) - .34  

 .1002 .niduikaZ ,risanuM  .iretkaB iskefnI padahreT numI snopseR  ,irtaideP iraS
 391 :4 .oN ,2 .loV – 791 . 

 
 sam naki adap harad narabmaG .8002 .AR senoM  oiprac sunirpyC  niarts

 :rogoB .]sisehT iniM[ rogoB aepmaiC haread irad lasareb gnay ayalajam
.rogoB nainatreP tutitsnI  

ad .R bibaN  nemetrapeD .nakI tikayneP nad igolotaP .9891 .ubirasaP .H.F n
.mlh 851 .rogoB .rogoB ,naayadubeK nad nakididneP  

 tiynuk gnupet nahabmanep huragneP .3102 .lazirpuZ nad omdapuS ,.A ,haripaN
( telaV acitsemod amucruC  igolotameh retemarap padahret nakap malad )
d ( huyup hara acinapaj xinrutocxinrutoC  73 nakanreteP .luB .gnigadep )

411 :)2( - .911  
 

 awayneS sativitkA ijU ,isakifitnedI ,isalosI .7102 .irS nad ,gnugA  ,aharguN
 fo lanruoJ naisenodnI .aggnaM nuaD irad iretkabitnA iagabes dionovalF

 ecneicS lacimehC  .  .J icS .mehC 19 :)2( 6 . - .69  
 

 nakI adap tikayneP nailadnegneP kutnu satinumI metsiS naijaK .3102 .menI ,edO
J .gnadU nad ummU nakirgA( nanakireP nad sinsibirgA haimlI lanru -  )etanreT

14 :)2( 6 emuloV - 34  
 

 tiluk lonatem kartske irad nadiskoitna awaynes sativitka ijU .3102 .AE enaP
 ajar gnasip  acaisidarap asuM 67 :3 isnelaV lanruJ .mutneipas – 18  

 
nooS,kraP - gnoJ ,.kI -  .5102 .eoY nooM gnuS ,.miK naW  dna noitacifiruP

ep lairetcabitna levon a fo noitaziretcarahc  ylf reidlos kcalb morf editp
( sneculli aitemreH  ygolonummI evitarapmoC dna latnempoleveD .eavral )

89 :25 – 601  
 

 kinkeT .7002 .atikaW .K nad ariflaS .C .D .P ,.nanhaB .M ,.itutsA .I ,.N ,oroginaP
rasaD saltA nad igolotsiH rasaD - ialaB .nakI igolotapotsiH rasaD   ayadiduB

.ycnegA noitarepoC lanoitanretnI napaJ nad ibmaJ rawaT riA  
 
  imaruG nakI adap igolotsiH rasaD kinkeT .5102 .nanaM .A nad iwitarP

( sumenorhpsO   .)ymaruog  7 .loV natualeK nad nanakireP haimlI lanruJ
351 .)2( - .851  

 
 .0102 .imhaF .R .M ,.meH .S ,.itayadiH .P ,.irohcuB .D ,.itawamhcaR

 avraL isirtuN nagnudnaK nad nagnabmekreP sneculli acitemreH  
 :aretpiD( )sueanniL( eadiymoitatS  lanruJ .tiwaS apaleK likgnuB adap )

82 :)1(7 .aisenodnI igolomitnE - 14  
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 .1102 .M ,ijdaR loiborkiM naretkodeK & isamraF awsisahaM naudnaP igo  .
.CGE :atrakaJ  

nad ,itutsainaH .T ,namhaR   sativitka nad aimikotif gninirkS .7102 .imatU .W .T
( kasris nuad lonate kartske iretkabitna  atacirum anonnA  adap ).L

 snatum succocotpertS 86653 CCTA  .  naretkodeK halajaM aisenodnI igiG  
1 :)1( 3 loV - .7  

 
 upareK nakI susU nad gnasnI nagrO igolotapotsiH sisilanA .8002 .S .T ,I’azaR

( rupmuL sedioloc sulehpenipE  )tsaeY eniraM( tuaL rimahK irebid gnay )
 .mlh 59 .siseT .nalumitsonummI iagabeS  

inihcceL .D ,spmetnoB .N ,.M ,retreveR  fo esU .4102 .lasaS .P dna sgianaB .B ,
 :yparehtomehc ot evitanretla na sa erutlucauqa hsif ni stcartxe tnalp

05 :334 erutlucauqA .sevitcepsrep erutuf dna sutats tnerruc - 16  

 .1002 .J ,R streboR ygolohtaP hsiF  ,hgrubnidE ,nodnoL ,srednuaS.B.W .III isidE .
ihP .mlh 274 .otnoroT ,yendyS ,siuoL tS ,aihpledal  

 
 .5002 .A otnaidhcoR  repraK nakI nahinebmeP ahasU laisnaniF sisilanA

( oiprac sunirpyC  .  )nniL ilaB ,nanabaT netapubaK ,lebeneP natamaceK id .  
 

a tnimraepS fO sliO ehT fO ycaciffE ehT .5102 .I ,azeR .M nad ihooR  lyhteM dn
 ni sleveL esoculG no tceffE riehT dna scitehtsenA weN sa etalycilaS

( praC nommoC oiprac sunirpyC   .selinevuJ )8571 ,.L  :734 erutlucauqA
723 – 233 . 

 
 tiluK lonateM kartskE irad nadiskoitnA awayneS sativitkA ijU .3102 .A.E enaP

 asuM( ajaR gnasiP 67 : )2(3 .isnelaV lanruJ .)mutneipaS acaisidarap - .18  
 

 .4891 .H ninaaS nakI isakifitnedI icnuK nad imonoskaT  :gnudnaB .II nad I diliJ .
atpicaniB  

 
 .stnalumitsonummi hsif fo sutats hcraeser tnerruC .9991 ,M iakaS erutlucauqA .J  .

36 :271 – .29  
 

 ,iraS  sukiT upareK igolotapotsiH liforP .4102 .nawayteS .A ,otnayidraW
( silevitla setpelimorC ( matiH natniJ isalumitsiD gnay ) avitas allegiN  nad )

 umlI lanruJ( sniasauqA .)NNV( sisorceN suovreN lariV IskefniiD
702 .)nariareP ayadrebmuS nad nanakireP - .212  

 
ijaiteS  aideM adap loresilG huragneP .5102 .iratnadiW .M nad nahoJ .I .T ,.J ,

 htorB yoS citpyrT  iretkaB satilibaiV padahreT )BST(  sanomoreA
 alihpordyH  no aideM )BST( htorB yoS citpyrT ehT ta lorecylG fo tceffE

 alihpordyH sanomoreA  .ytilibaiV airetcaB maniD lanruJ  nainatreP aki
 38 :)1( XXX emuloV – .19  

 
 tadiS nakI nataheseK SUTATS .5102 .itayruN .S nad adnekuS ,nawayteS

(  alliugnA  naarahilemeP hadaW nad mumU nariareP adaP ).ps
 .aratnemeS 96 :)1( 01 emuloV rutlukaukA tesiR lanruJ - .77  

 
 kanaleB nakI itaH igolotapotsiH idutS .2102 .atilruN nad kiwA .H .D ,.A ,itawoyteS
 ketsiR lanruJ .ojraodiS oolA iagnuS arauM iD )sulahpec liguM(
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22:)1(2 .rutlukaukA - .92  

 secudni alihpordyH sanomoreA .4002 .gnaiX .X.L dna .J ,uiL ,.J.Z ,oahS
raC ni sisotpopa  :922 ,erutlucauqA.J .ortiV ni setycohpmyL sutarua suissa

11 – .32  
 

( saM nakI adap tisaraP naakuseK takgniT .2102 .O .F .M ,hokgniS  sunirpyC
oiprac  ,sirE aseD id gnupA gniraJ hadaW malad arahilepiD gnay )L.

 lanruJ .aratU isewaluS isnivorP ,asahaniM netapubaK )2( 2 sogoloiB  

 tisofmiL aimikotisonumI naaskiremeP sisongaiD ialiN .5002 .W ,iradnawsiS
 adaP mosomorK sisilanA nakgnidnabiD ipeT haraD supA naaideS

.mlh 47 .siseT .X eligarF amordniS naaguD nagneD atiredneP  

gookS  , iN .A yhtomiT ,relloH semaJ .F ,.A salguoD name  .8991 .  selpicnirP  fo
5 sisylanA latnemurtsnI ht  .egap 361 .ailartsuA .skooB .de  

 tneverp ot nasotihc fo esU .8002 .A nasaH ,D murgninujhaW ,L lamaJ ,adnekuS
 alihpordyh sanomoreA  hsiftac no noitcefni  sairalC  rutlukaukA lanruJ .ps

951 :7 aisenodnI – .961  

 rabeneP .)isiveR isidE( nagnarakeP id nakI ayadiduB .7002 .H ,otnasuS
.atrakaJ .ayadawS  

 hsif fo ypareht dna noitneverp ,scitsongaiD .1991 .B ,avosukyV ,.Z ,avodobovS
 dna erutluC hsiF fo etutitsnI hcraeseR .snoitacixotni dna sesaesid

C ,ynandoV ygoloibordyH .egap 072 .aikavalsohcez  
 

efil detceleS .2002 .ecyoJ nad ,drappehS ,nilrebmoT -  reidlos kcalb fo stiart yrotsih
 :aretpiD( seilf eadiymoitartS  lomotnE nnA .steid laicifitra eerht no deraer )

973 :59 mA coS - .683  
 

bmU lonatE kartskE nairebmeP huragneP .U iworhkU  aimerreM( sapU aradiB i
 adiskO tirtiN iskudorP nad gaforkaM sisotisogaF padahret )asommam

.siseT .orogenopiD satsirevinU .1102 .gaforkaM )ON(  
 

 .3102 .itawaiteS .M ,inirtsA .R ,.D ,murgninujhaW  nahagecneP  sanomoreA
 alihpordyh  elel naki hineb adap narinem nad hitup gnawab nakanuggnem . 

68 :)1( 21 aisenodnI rutlukaukA lanruJ – .49  
 

 .6102 .uiL .D dna iuG .J ,naH .X ,uiL .S ,gniD .H ,oaG .Y ,.Y ,gnaW  lacitircbuS
 morf sdionovalf fo noitcartxe lonahte refielo agniroM  noitaulave dna fael a

itca tnadixoitna fo 251 : 812 yrtsimehC dooF lanruoJ .ytiv – 851  
 

  .4102 .S ,okgnaW  .imonokE naD ,nataheseK ,kisneroF kepsA  snecullI aitemreH
 ,)MBJ( kidemoiB lanruJ 32 :)1( 6 - .92  

 
 habmiL naramecneP kapmaD .3102 .itawareH .T nad hadisoR ,.N ,ydnaikiW

 padahreT litskeT irtsudnI  id pudiH gnay nakI nagrO rutkurtS nakasureK
 nad anakireP lanruJ .uluH naigaB muratiC )SAD( iagnuS narilA hareaD

512:)3(4 .natualeK - .522  
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( praC nommoC a fO noitaulavE .8002 .E .P ,smailliW oiprac sunirpyC   ).L
 citauqA ni esU roF eciveD gnipparT dnA noisulxE  ynoloC rednuoF tnalP

.mlh 85 .sisehT.tnemhsilbatsE  
 

 fO tcartxE retaW toH fO tceffE .0102 ,.L.S heisH ,.P .Y gnahC ,.H.C uiL ,.C.C ,uW
sisneniS anooT   oT ecnatsiseR dnA esnopseR enummI nO sanomoreA  

alihpordyh   nI sucibmassom simorhcoerO mI hsifllehS dna hsiF .  ygolonum
852 .p ,92 - 362  

 nuaD kartskE iretkabitnA ayaD .1102 .M,K,aweD ,.itawradsuK ,R .A,S ,anahuY
( ignameK  .mutcnas mumicO  iretkaB padahreT ).L eaini succocotpertS  

 .aggnalriA satisrevinU natualeK nad nanakireP satlukaF .ortiV nI aracS
.mlh 7 .ayabaruS  
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