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 .I NAULUHADNEP  

 

1.1  gnakaleB rataL  

 kutnu laisnetop gnay lanoisan tesa nakapurem nanakirep ayadrebmuS

 nanakirep nagnabmegneP .)laisremok( sinsiborga alaks malad nakgnabmekid

 gnajnunem ,naki iskudorp naktakgninem kutnu naujutreb nial aratna

srevid( namagarakenagnep  naktakgninem ,inaweh nietorp rebmus nagnap )isakifi

 ,ropmi ignarugnem nad ropske satidomok sinej saulrepmem ,inatep natapadnep

ahasu nad ajrek nagnapal habmanem atres   utas halaS .)5002 ,anamkuR(

 naki halada kiab kepsorp iaynupmem gnay nanakirep ayadrebmus  lukaC redaW

( sutatonib suitnuP .lamitpo araces nakayadidubid muleb numan ,)  

 nakI lukaC redaW  (P. sutatonib  nariarep id naki sinej utas halas nakapurem )

 ,malok ,uanad id nakumetid kaynab ,iggnit simonoke ialinreb gnay aisenodnI rawat

les nupuam iagnus ,kudaw  naki nataafnamep irad lisaH .hinrej aynria gnay nako

 inkay napakgnanep nataigek irad helorepid hisam ini taas iapmas ,ini

 kutnu ayapu ada muleb nad mala irad nakosap nakladnagnem

( aynnakayadidubmem 0102 ,IPW .)  

( lukaC redaW nakI P. )sutatonib  aread ikilimem  nariarep id narabeynep h

 naki narabeyneP .aisenodnI nariarep nad akalaM ,anipilihP ,arupagniS ,aisA

( lukaC redaW )sutatonib suitnuP   ,ilaB ,adnuS taleS itupilem aisenodnI nariarep id

 talettoK( gnutileB nad akgnaB ,natnamilaK ,awaJ ,saiN ,artamuS ,kobmoL  te

la .)3991,.  

 naki nahubmutrep ayntabmaL  lukaC redaW  nairebmep alop helo nakbabesid

rutaret kadit gnay nakap  nad   aynmumu nakirebid gnay nakap ikilimem   izig radak

 naki iskudorp naktakgninem kutnu ahasu utas halaS .anrecid tilus nad hadner

 lukaC redaW  halada naarahilemep nakfisnetnignem nagned   nakap nairebmep nad

 .lamitpo lukaC redaW naki nahubmutrep raga ,iggnit izig ialinreb gnay  utas halaS



2 
 

 
 

 naki hineb nahubmutrep tapecrepmem anug nakukalid asib gnay arac  redaW

lukaC  (P. sutatonib p naanuggnep iulalem halada ) .nakap iulalem kitoibor   

 nagnutnuek nakirebmem upmam gnay pudih aborkim nega halada kitoiborP

 isaisosareb uata aborkim satinumok isakifidomem nagned inkay gnani igab

 naktakgninem ,nakap nataafnamep nad isirtun ialin ikiabrepmem ,gnani nagned

t gnani nopser  ayngnabma nagnukgnil satilauk ikiabrepmem nad tikaynep padahre

 naitregnep nakrasadreB .)0002 ,eteartsreV nad soolegroS ,tuabmoR ,ereuhcsreV(

 lortnokoib nega iagabes isgnufreb aynah kadit kitoiborp isakilpa akam tubesret

a tikaynep nagnares ignarugnem kutnu  ikiabrepmem kutnu isaidemeroib uat

 nad nakap isirtun ialin naktakgninem alup tapad naknialem ,nagnukgnil satilauk

 gnay nahubmutrep iapacnem naknikgnumem aggnihes neirtun napareynep ujal

.mumiskam  

 

2.1  R halasaM nasumu  

 naarahilemep sesorp malaD lukaC redaW  halas   ipadahid gnay aladnek utas

nahubmutrep ayntabmal halada  . irehgaB turuneM  .la te   utaus malad ,)8002(

 tapad kitoiborp awhab lisah tapadid kitoiborp nakanuggnem nagned naukalrep

 ialin nakenem  oitar noitrevnoc doof  naktakgninem nad )RCF(  ycneiciffe nietorp

ar  oit  ialin ayniggnit nagned aguj utigeB .lortnok nagned nakgnidnabid )REP(

 etar htworg cificeps  gnidnabid atayn adebreb lisah nakkujnunem gnay )RGS(

.lortnok nagned   

 )2991( zaidraF turuneM malad   ,)4002( inruM  tafis iaynupmem kitoiborp

tapad gnay kitiloetorp  esaetorp mizne nakiserkesnem   tapad aggnihes

onima masa idajnem nietorp nakiarugnem  tapad gnay kitilopil tafis iaynupmem ,

esapil mizne nakiserkesnem   esapil miznE .kitilolima tafis iaynupmem atres

nad kamel masa idajnem dipil lukelom hacemem kutnu isgnufreb   gnay loresilg

a tafiS .licek hibel nad anahredes hibel lukelom ikilimem kitilolim ,  utiay  tapad
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esalima mizne nakiserkesnem   tardihobrak lukelom hacemem kutnu anugreb gnay

akij aggnihes anahredes hibel gnay lukelom idajnem adirakas idajnem   nakap

aces anrecid  narulas nad nakap malad mizne nautnab nagned lamitpo ar

 naki naanrecnep akam   ucamem kutnu nakanugid tapad naklisahid gnay igrene

.naki nahubmutrep  

 malad naitilenep utaus nakukalid akam ,sata id nasalejnep nakrasadreB

nahubmutrep ayntabmal halasam isatagnem   nagned inkay lukaC redaW naki

.nahubmutrep tapecrepmem kutnu nakap iulalem kitoiborp nakanuggnem  

 

3.1  naitileneP naujuT  

 gnay kitoiborp sisod nairebmep iuhategnem kutnu naujutreb ini naitileneP

 naktakgninem kutnu tellep nakap malad tapet napudihsululek   ujal nad

 nahubmutrep  naki lukaC redaW  (P. sutatonib .lamitpo araces )  

 

4.1  naitileneP naanugeK  

id tapad nakparahid ini naitilenep lisaH  nahab iagabes nakanugrep

gnatnet isamrofni   kutnu nakap malad tapet gnay sisod nagned kitoiborp nairebmep

 naktakgninem lukaC redaW naki nahubmutrep ujal nad napudihsululek .  lisaH

 ini naitilenep  aguj aynitnan  gnay isamrofni rebmus idajnem tapad nakparahid

 ianegnem takaraysam igab anugreb kitoiborp nairebmep   tapad gnay

.lukaC redaW naki ayadidub iskudorp lisah naktakgninem  

 

 5.1 sisetopiH  

H0 :   kadit adebreb sisod nagned tellep nakap malad kitoiborp nairebmep agudid

padahret huragnepreb  napudihsululek  nad   naki nahubmutrep ujal  redaW

lukaC  (P. sutatonib ). 
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H1  adebreb sisod nagned tellep nakap malad kitoiborp nairebmep agudid :

b padahret huragnepre  napudihsululek  nad   naki nahubmutrep ujal  redaW

lukaC  (P. sutatonib ). 

 

6.1  utkaW nad tapmeT  naitileneP  

 nakanaskalid ini naitileneP  nad nahinebmeP ,iskudorpeR  muirotarobaL id

 ,nakI naailumeP  igolonkeT muirotarobaL ,nakI tikayneP nad tisaraP muirotarobaL

 igoloiborkiM muirotarobaL ,natualeK umlI nad nanakireP satlukaF ,nanakireP lisaH

ayajiwarB satisrevinU ,naretkodeK satlukaF , ,gnalaM  .4102 iraunaJ nalub adap  
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 NAUAJNIT .2 AKATSUP  

 

 lukaC redaW nakI 1.2 )sutatonib suitnuP(  

1.1.2  igolofroM nad isakifisalK  

( lukaC redaW naki isakifisalk ,)6002( itawamhaR turuneM  suitnuP

sutatonib )1 rabmaG( )  : tukireb iagabes halada  

saleK   secsiP :  

salekbuS  ietsoeleT :  

odrO   semrofinirpyC :  

odrobuS  aedionirpyC :  

ilimaF   eadinirpyC :  

suneG   suitnuP :  

seisepS   :  sutatonib suitnuP  

 

 

 

 

 

        ( lukaC redaW nakI .1 rabmaG P. sutatonib ) 

  ,talettoK turuneM la te  lukaC redaW naki gnuggnup piris ,)3991( .

(P. sutatonib 7 ikilimem ) - iraj 01 - abacreb iraj 5 ikilimem aynrubud piris nad gn - iraj 6 -

iraJ .gnabacreb iraj - iraJ .saregnem kadit rubud piris rihkaret iraj -  gnuggnup piris iraj

 .ayngnakaleb naigab adap igiregreb kadit gnay ada nad ,igiregreb gnay ada

 id nalojnot ada kadit nad sulah ribib ,licek ayntuluM  .hawab gnahar gnuju  

( lukaC redaW naki ,)4891( ninaaS turuneM P. sutatonib  aynturep  )

 kadit gnahar ,naklubmesid tapad ayntulum ,tugnus gnasap 2 ikilimem ,radnubmem

 .kisisreb aynhubut hurules nad matih kacreb aparebeb ikilimem ini nakI .igiregreb
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redaW nakI  ( lukaC P. sutatonib  gnaruk ikilimeM .pakgnel gnay isis tarug ikilimem )

 gnuggnup piris tarug nagned isis tarug aratnaid ,kisis tarug gnajnapes kisis 04 irad

.kisis 21 tapadret roke gnatab gnililekeS .kisis 7 lamiskam tapadret  

( lukaC redaW nakI P. sutatonib  aynsusuhk anraw alop isairav iaynupmem  )

kitnib tapadret adum naki utiay ,rumu uata naruku nakrasadreb -  gnay talub kitnib

 ,matih sirag idajnem habureb asawed nikam ,hubut nahagnetrep id gnajnamem

lakgnap adap matih anrawreb talub kitnib tapadret uti niales   nad gnuggnup piris

 ,onoyraH( asawed nupuam adum naki adap iapmujid mumu gnay roke lakgnap

.)6002  

 

narabeyneP nad tatibaH 2.1.2  

( lukaC redaW naki imala nagnukgniL P. sutatonib  siport nariarep id utiay )

0,6 aratna Hp narasik nagned - 42 uhus ,5,6 -  62 o  nakI .C  naki sinej kusamret ini

 .)0102 ,IPW( aynilsa tatibah id nanakam sinej alages nakamem inkay arovinmo

( lukaC redaW nakI P. sutatonib  ,aisA irad lasareb gnay naki nakapurem )

 ,soaL ,aisenodnI ,ajobmaK ,malassuraD ienurB id adareb saulret narabeynep

M ,aisyalaM  id naklanekrepid aduj ipatet ,manteiV nad dnaliahT ,anipiliF ,ramnay

 haread id nakumetid tapad ini naki ,aynilsa tatibah iD .ualaP nad arupagniS

 ,miL( uanad nad iagnus ,nagnunugep ,.la te   ed nad rebeW turuneM .)3102

 talettoK nad 1391 ,trofuaeB  .la te 3991( ) malad   itawamhaR ( 6002 )  haread ,

 nad akalaM ,anipilihP ,arupagniS ,anicodnI nariarep itupilem ini naki narabeynep

 ,kobmoL ,ilaB ,adnuS taleS itupilem aisenodnI nariarep iD .aisenodnI nariarep

.gnutileB nad akgnaB ,natnamilaK ,awaJ ,saiN ,aretamuS  

 

eK 3.1.2 nakaM naasaib  

 lukaC redaW naki helo naktaafnamid gnay rasebret nanakam kopmoleK

( sutatonib suitnuP  ,nahubmut ,haseres halada )  eaecatsurC  nad eaecyhporlhC  .
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 ,amatu nanakam iagabes haseres naktaafnamem hibel riajum naki nakgnadeS

 ,ria nahubmut nakgnades eaecatsurC ,eaecyhporolhC   nad  eaecyhpoirallicaB

.)0002 ,otnanuY( aynaudek nanakam iagabes  

 )9791( nawdiR turuneM malad   redaW naki nakam naturu ,)0002( otnanuY

( lukaC sutatonib suitnuP  ,%54,57 namanat halada rohaL kudaw id )

 eaecyhpoirallicaB sutirted ,%41,01   ,%14,8  eaecatsurC  ,%52,4

eaecyhpoxyM  nad %45,0 atkesni ,%71,1 eaecyhporolhC   aynignniT .%10,0

 redaw naki nakkujnunem itaban emsinagro irad lasareb gnay nanakam isisopmok

.arovibreh nagnolog kusamret  

 

4.1.2  naanrecneP metsiS  

ikilimem aguj naki aynmumu adaP  metsis  naanrecnep   , aisunam aynkayal

metsis uata narulas nupada  naanrecnep  adap  naki  halada  ,tuluM  ,sugahposE  

gnubmaL  susU,  nad  sunA  ( ,iajniS  .)3102  

 utiay tulum aggnor naigab id ialumid kinakem nad kisif araces naanrecneP

tomep sesorp adap igig aynnarepreb nagned  .nanakam nasureggnep nad nagno

 susu nad gnubmal nemges id gnusgnalreb aguj ini kinakem araces naanrecneP

nakareg iulalem utiay -  naanrecneP .tubesret nemges adap toto )iskartnok( nakareg

ak helo fitkefe hibel idajret susu nad gnubmal nemges id kinakem araces  aner

 id ialumid iwaimik araces naanrecnep ,naki adaP .fitsegid nariac narep aynada

 sesorp malad narepreb gnay fitsegid nariac nakanerakid ini lah ,gnubmal naigab

 nakiserkesid utiay tubesret nemges id naklisahid ialum iwaimik araces naanrecnep

rajnelek helo   nemges id nakanrupmesid ayntujnales ini naanrecneP .gnubmal

 susu nemges id naanrecnep sesorp adap narepreb gnay fitsegid nariaC .susu

 kisif iska aratna isanibmoK .iridnes uti susu gnidnid nad saerknap ,itah irad lasareb

nakbabeynem gnay halini iwaimik nad   aynlasa gnay irad nanakam nahaburep

 lekitrapreb aynalasa gnay uata anahredes awaynes idajnem kelpmok tafisreb
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 taz idajnem nanakam halini orkim lekitrap kutneB .orkim lekitrap idajnem orkam

es gnay susu gnidnid helo paresid tapad naknikgnumem gnay turalret  ayntujnal

 hubut hurules ek nakradeid ( sabmaS .)0102 ,  

 

5.1.2  nahubmutreP  

 tareb ,gnajnap kiab naruku nahaburep iagabes nakisinifedid nahubmutreP

 helo ihuragnepid tapad nahubmutreP .utnetret utkaw akgnaj malad emulov uata

 ,rumu ,nanurutek tafis itupilem malad rotkaF .raul nad malad rotkaf utiay rotkaf aud

aynep padahret nanahatek  .nanakam naktaafnamem naupmamek nad tik

 aidesret gnay nanakam nad nariarep aimik ,uhus itupilem raul rotkaf aratnemeS

 iefajS(  ,.la te  9891 malad  .)5002 ,onoskaciW  

 )9991( nidupeaS turuneM  malad  lukaC redaW naki ,)6002( itawamhaR

(  )sutatonib suitnuP  utiS id  alop taraB awaJ ,rogoB netapubaK gedugiC

 .aniteb naki nupuam natnaj naki kutnu kiab kirtemosi tafisreb aynnahubmutrep

 tatibah id pudih gnay naki seiseps utas irad nahubmutrep alop naadebreP

h tubesret emsinagro nagnukgnil isidnok adap gnutnagret isairavreb  atres ,pudi

 nagnusgnalek gnajnunem kutnu naktaafnamid tapad gnay nanakam aynaidesret

.aynnahubmutrep nad pudih  

 

 6.1.2 leK napudihsulu  

leK  napudihsulu  rihka adap pudih gnay emsinagro esatneserp nakapurem

id gnay lawa emsinagro hurules halmuj irad naarahilemep  utaus malad arahilep

.)5891,eidneffE( hadaw   .nagnukgnil isidnok helo ihuragnepid napudihsululeK

 nakiauseynem kutnu naupmamek iaynupmem emsinagro paites haimala araceS

nahaburep padahret irid - satab malad aynnagnukgnil id idajret gnay nahaburep -

tnetret satab  idajret aynnagnukgnil nahaburep akiJ .isnarelot takgnit tubesid uata u

 tubesret naweh tabmal uata tapec akam ,naweh utaus isnarelot narasik raul id
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 dlevennoZ( itam naka la te .)1991,.   aynhadner iggnit ihuragnepmem gnay rotkaF

tkaf halada naki napudihsululek  nial aratna kitoiba rotkaF .kitoiba nad kitoib ro

 feirA( ria satilauk iagabes tubesid gnires uata nariarep utaus ria aimik ,akisif rotkaf

 ,.la te )8002  

 

kitoiborP 2.2  

kitoiborP naitregneP 1.2.2  

 atak irad lasareb kitoiborP orP   nad gnukudnep itrareb gnay soiB   itrareb

 kitoiborp naitregneP .napudihek gnukudnep halada kitoiborp idaj ,napudihek

 ereuhcsreV .rihkaret nuhat aparebeb adap nagnabmekrep imalagnem la te  ,.

 )0002(  gnay pudih aborkim nahabmanep iagabes kitoiborp nakisinifednem

utnugnem huragnep ikilimem  kutneb isakifidom iulalem gnani igab nakgn

.aynpudih nagnukgnil aborkim satinumok uata gnani nagned )isaisosa( natakiretek  

les apureb )nemelpus( nahabmat nanakam halada  kitoiborP -  aborkim les

gnay gnani naweh igab nakgnutnugnem huragnep ikilimem gnay pudih  

 .aynmunitsetni malad id aborkim arolf nagnabmieynep iulalem aynismusnokgnem

 nagned aisunam nad lairtseret naweh adap nakujutid hibel ini isinifed numaN

 iulalem nakirebid gnay pudih aborkim nakapurem kitoiborp awhab naknakenem

.)3002 ,otnairI( nanakam  

 

2.2 kitoiborP ajreK emsinakeM 2.  

)8002( ludbA nad ruysnaM ,  ajrek ledom agit ada awhab nakataynem

 nagned isitepmok iulalem aborkim isalupop nakenem )1 :utiay kitoiborp

awaynes iskudorpmem -  nad isirtun isitepmok iulalem uata aborkimitna awaynes

d natakelep tapmet  nagned laiborkim emsilobatem haburem )2 ,munitsetni gnidnid i

 satinumi isalumitsnem )3 nad mizne sativitka naknurunem uata naktakgninem

.gaforkam sativitka uata idobitna radak natakgninep iulalem  
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rem tapad halai nakgnutnugnem pukuc gnay kitoiborp emsinakeM  gnasgna

 gnay nucar adap aynsusuhk ,isakifiskoted nagned natiakreb gnay kitamizne iskaer

( nanakam irad lasareb gnay kiab ,nanucarek nakbabeynem laisnetop suonegoxe  )

( hubut malad irad nupuam suonegodne  natiakreb gnay mizne gnasgnarem ;)

anrecnep sesorp nagned  ada kadit tubesret mizne uata skelpmok gnay nahab na

taz sisetnisnem nad ;ailammam naanrecnep narulas malad -  gnay laisnese gnay taz

imateaH( nanakam irad aynhalmuj pukuc kadit  la te . .)8002 ,  

 naupmamek nataafnamep halada kitoiborp ajrek rasad pisnirP

roorkim  ,tardihobrak gnajnap iatnar nakiarugnem uata hacemem malad emsinag

 ini naupmameK .nakirebid gnay nakap nusuynem gnay kamel nad nietorp

mizne aynada anerak helorepid -  kutnu aborkim helo ikilimid gnay susuhk mizne

asaib tubesret miznE .tubesret nataki hacemem  nad naki helo ikilimid kadit ayn

 halmuj malad aynsatilauk nad satitnauk ada nupualaK .aynnial ria kulhkam

lukelom nahacemeP .satabret -  anahredes lukelom idajnem ini skelpmok lukelom

 narulas helo napareynep nad natujnal naanrecnep hadumrepmem naka salej

cnep  tapadnem ini hacemep ukalep emsinagroorkim ,nial isis iD .naki naanre

 lukelom nakabmorep lisah irad helorepid gnay igrene apureb nagnutnuek

idneffE( tubesret skelpmok , .)2002  

 

 3.2.2 isisopmoK  nakanugiD gnay kitoiborP  

.a  ( tatkaL masA iretkaB sullicabotcaL  ).ps  

  apureb tapad kitoiborp awhab nakakumegnem )4002( inruM

 iretkab seisepS .emsinagroorkim sinej aparebeb uata laggnut emsinagroorkim

 halada nakanugid gnires gnay sullicabotcaL  ps  ,. cotsonocueL   ,.ps succocoideP  

 ,.ps muiretcabiniporP   nad .ps sullicaB  .ps  

 2102( oozedocpiZ turuneM a  ,)  isakifisalk  sullicabotcaL ps .  )2 rabmaG(  halada

:tukireb iagabes  
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 modgniK  airetcaB :  

 mulyhP  setucimriF :  

 ssalC  illicaB :  

 redrO  selallicabotcaL :  

 ylimaF  eaecallicabotcaL :  

 suneG   : sullicabotcaL  

 seicepS  nalp sullicabotcaL : murat  

 

 

 

 

 

 

          rabmaG 2. muratnalp sullicabotcaL  2102 ,radoT( a) 

 .pps sullicabotcaL  taafnamreb aiborkim kopmolek utas halas nakapurem

aisenodnI id iapmujid kaynab gnay  . sullicabotcaL   marg iretkab suneg halada

fitatlukaf kiboreana ,fitisop  kutnebreb , 5,0( gnatab - 0,1 nagned iapmas 5,1 -  ,)mµ 01

)litom non( karegreb kadit  irad raseb naigabes kutnebmem ini iretkab suneG .

 .tatkal masa iretkab kopmolek D  kadit ini iretkab naadarebek awhab iuhateki

anugid gnires aggnihes natahesek igab nama nad negotap tafisreb  malad nak

natewagnep irtsudni   .kitoiborp kudorp iagabes isnetopreb nad namunim ,nanakam

 iretkab irad nakgnutnugnem gnay tafiS sullicabotcaL   kitoiborp kutneb malad

 iretkaB .natahesek natakgninep gnukudnem  kutnu nakanugid tapad halada

bes narepreb  tubesret  aynisgnuF .naanrecnep metsis malad lamron arolf iaga

 nolok malad Hp aggnihes asab nad masa nagnabmiesek agajnem kutnu halada

.)5002 ,hisgninidraH( natsnok  
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 .b ps sullicaB  

 razcleP nahC nad  91( 8  )6 malad   agram awhab nakatagnem )7002( iweD

sullicaB   ria nad hanat id iapmujid tapad gnatab kutnebreb gnay iretkab nakapurem

 gnay relulesartske mizne naklisahgnem sinej aparebeB .tual ria adap kusamret

 .skelpmok adirakasilop nad nietorp sisilordihgnem tapad sullicaB   kutnebmem pps

p marg nakapurem ,aropsodne  kiborea tafisreb tapad ,legalf nagned karegreb ,fitiso

 .fitisop esalatak tafisreb atres kiboreana fitatlukaf uata  

feirA turuneM  la te .  ,)8002( sullicaB   tapad gnay kitiloetorp iretkab nakapurem

kanugid ini onima masA .onima masa idajnem nietorp nakiarugnem  iretkab helo na

 aggnihes laggnut les nietorp rebmus nakapurem iretkaB .irid kaynabrepmem kutnu

 tares naknurunem nad nakap nietorp naktakgninem tapad iretkab irid nakaynabrep

 .rasak sullicaB   iretkab nakapurem aguj olima  nakiarugnem tapad gnay kitil

dirakasid  kitiloetorp utiay iretkab tafiS .anahredes alug idajnem adirakasilop uata a

 nad olima  adap tardihobrak nad nietorp natakgninep naktabikagnem gnay halini kitil

.nakap  

 sullicaB  ievla  

  isakifisalK ievla sullicaB  2102( oozedocpiZ turunem b :)  

modgniK  airetcaB :  

mulyhP  setucimriF :  

ssalC  ilicaB :  

odrO  selallicaB :  

ylimaF  eaecallicaB :  

suneG   : sullicaB  

seicepS   : ievla sullicaB  

ievla sullicaB   2,2 gnajnap ikilimem )3 rabmaG( -  6,0/5,4 -  8,0 mμ  ripmah ,

 ladiospile ,fitisop marg tafisreb aynmumu adap ,litom tubesret iretkab nahurulesek

 8,0 aynarops naruku nad mμ  .)2102 ,aidepolcycnE(  



31  
 

 
 

 

 

 

 

 

 

 rabmaG 3.  ievla sullicaB 2102 ,radoT( b)  

2102( suomynonA turuneM a  ,) ievla sullicaB   refsozir iretkab utas halas halada

 halada esanitiK .esanitik sativitka ikilimem iuhatekid nad isakifitnediid halet gnay

 helorepmem kutnu iretkab helo nakanugid ini kitilordih mizne ,nitik hacemep mizne

remilop nakrucnahgnem nagned igrene nad nobrak rebmus   alug idajnem

.onima masa nad anahredes  

 suerec sullicaB  

isakifisalK  suerec sullicaB   )4 rabmaG( 2102( oozedocpiZ turunem c :)  

modgniK  airetcaB :  

mulyhP  setucimriF :  

ssalC  ilicaB :  

odrO  selallicaB :  

ylimaF  eaecallicaB :  

suneG   : sullicaB  

seicepS   :  sullicaB suerec  

 suerec sullicaB   )4 rabmaG(  suneg atoggna utas halas nakapurem sullicaB  .

suerec sullicaB   fitisop marg :aynaratnaid igolofrom retkarak aparebeb ikilimem

9,0 les rabel nagned - 3 gnajnap nad mμ 2,1 -  gnaraj arops ,fitisop satilitom ,mμ 5

 irad fitategev leS .aignarops irad raulek suerec sullicaB   adap hubmut tapad

5 rutarepmet gnatner - 05 0 met nagned C 53 aratna lamitpo rutarep - 04 0  netsiser ,C

 padahret Hp  5,4 - iboreana adap hubmut tapaD .3,9 k  nad raga htorb tneirtun   nad
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itareneger utkaw ,%7 lCaN nahabmanep f italer f 02 aratna ,takgnis - tinem 03  

.)2102 ,dbircS(  

 

 

 

 

 

.4 rabmaG  suerec sullicaB  ,radoT(  2102 c) 

 suerec sullicaB  kitoiborp nakidajid tapad gnay iretkab utas halas nakapurem

 sativitka nad isalumitsonumi ,isasinolok( laisnetop tubirta kutnu laisremok

 utiay ,nisoiretkab sativitka naklisahgnem tapad nakumetid ini iretkaB .)aborkimitna

gnay aditpep awaynes   cuD( iretkabitna awaynes iagabes isgnufreb la te ., 002 4 .)  

 

.c  retcabotozA  senegotycorcam  

isakifisalK  retcabotozA  senegotycorcam   2102( oozedocpiZ turunem d): 

modgniK  arenoM :  

noisiviD  airetcaB :  

ssalC  setecymozihcS :  

odrO  selairetcabuE :  

ylimaF   : eaecarretcabotozA  

suneG   : retcabotozA  

seicepS   : retcabotozA  senegotycorcam   

retcabotozA   utiay ,kifromilop ,fitagen marg airetkab halada )5 rabmaG(

2 irad rasikreb ini iretkab narukU .kutneb nad naruku adebreb ini iretkab - 1 x 01 -2,  5

 allegalf ikilimem adum les ,mµ suohcirtirep  fitomokol nagro iagabes nakanugid nad  

 .)7002 ,iweD(  suneg ,nakhabmanem )6002( itayahruN retcabotozA   hubmut
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HN isidnok adap kiab nagned 3  ,tardihobrak itrepes aidem sinej iagabreb adap aguj

 masa nad lohokla .kinagro  

 

  

 

 

 

           .5 rabmaG  retcabotozA  senegotycorcam  2102 ,radoT( d) 

 

 .d eaesiverec secymorahccaS  

imateaH turuneM   eaesiverec secymorahccaS )8002( .la te  rabmaG( 6) 

 ,lavo uata talub kutnebreb ,igar tubesid aguj gnay relulesinu ignuf halada

5 narukureb - μ 21 m  aynrutkurtS .kudni les idajnem hacep naka asawed haletes nad

 nagnutnuek .amsalpotorp putunem gnay labet adirakasilop gnidnid iaynupmem

 rutluk irad helorepid gnay mumu  eaesiverec secymorahccaS  :halada pudih

b tobob nahabmatrep naktakgninem  nad ,musnar isneisife ,nada ekatni deef  .

 rutluk ajrek emsinakem nakrasadreb helorepid ini nagnutnueK  secymorahccaS

 eaesiverec : tukireb iagabes  

)1   isalumitsneM etiteppa   ikilimem ini igar anerak ,)nakam usfan( rovalf   larutan  

)tamatulg masa( kiranem gnay  ;  

)2  skelpmok B nimativ gnudnagneM  ;  

)3  onima masa iserkesnem nad nietorp isalimisagneM  ;  

)4  nal nad esaetorp ,esapil ,esalima itupilem mizne halmujes iskudorpmeM - nial  ;      

 )5  naupmamek iaynupmem anerak ,susu sisatsoemoh naktakgnineM

nakhadnimem  tnu negisko  satilisaf iagabes boreana isidnok nakatpicnem ku

.boreana iretkab nahubmutrep  
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 .6 rabmaG eaesiverec secymorahccaS  2102 ,radoT( e) 

 

3.2  nakaP  

isirtuN nahutubeK 1.3.2  

nahubmutrep kutnu igrene nad iretam nakhutubmem nakI   helorepid gnay

 nenopmoK .nakap irad  nad iretam naaideynep padahret isubirtnokreb gnay nakap

 neirtun halada nietorP .kamel nad tardihobrak ,nietorp halada hubmut kutnu igrene

 naarahilemep ,kasur gnay hubut nagniraj nakiabrep kutnu nakhutubid tagnas gnay

bes nad nahubmutrep kutnu hubut nietorp  naki nahutubeK .igrene rebmus iaga

 ,naki naruku aynaratnaid ,rotkaf iagabreb helo ihuragnepid nietorp naka

 gnay nakap malad igrene nagnudnak ,nakap nairebmep radak ,ria rutarepmet

.)6002 ,inayadnaH( nietorp satilauk nad anrecid tapad  lad nietorp nagnarukeK  ma

 malad id anerak ,tapec araces naki hubut tobob nanurunep nakbabeynem nakap

 kutnu nagniraj iagabreb irad nietorp ilabmek nakiranep idajret naki hubut

.)1002 ,anailuY( gnitnep hibel gnay nagniraj isgnuf naknahatrepmem  

 

.3.2 2 nahubmutreP padahret nakaP huragneP  

 itrepes sigoloib natakgnit iagabreb adap idajret tapad nahubmutreP

 nakrasadreB .satinumok nad isalupop ,udividni ,nagniraj ,les halmuj natakgninep

 ,tobob isnemid halmuj apureb rukuid tapad nahubmutrep ,iretam natakgnit  emulov
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 tapad nahubmutrep igal huaj hibel ,nietorp nirad kifiseps nenopmok halmuj nad

.)4002 ,inruM( takgnis araces nahubmutrep ujal iulalem rukuid  

 helo ismusnokid gnay nanakam halmuj awhab nakatagnem )7002( otnaiguS

bmutrep padahret huragnepreb tagnas naki  nahubmutrep iapacnem nakI .nahu

 ihunemem kutnu pukuc nakirebid gnay nanakam satilauk nad halmuj alibapa

 .nietorp halada nahubmutrep malad narepreb gnilap gnay neirtuN .aynnahutubek  

  adapek gnutnagreb naki pudih nagnusgnalek nad nahubmutreP

tek e ab naaidesr  nakapurem nakap nahaB .aynismusnokid tapad gnay nakap nah

 anerak helO .naki nahubmutrep igab nakulrepid gnay igrene nad iretam rebmus

 hubmut natapeceK .ihunepid surah nakulrepid gnay satitnauk nad satilauk ,uti

uata niarts( nanurutek ,nakap adap gnutnagret   uhus ,natahesek ,)sateirav

 .)2002 ,onowraS nad gnaggnatiS( pudih gnaur nad malok ria iggnit ,nagnukgnil  

 helo nakutnetid lamitpo gnay nagnukgnil isidnok adap naki nahubmutreP

 tapad kutnu ismusnokid gnay nakaP .ismusnokid gnay nakap utum nad halmuj

kanugid  surah nahubmutrep naklisahgnem gnay sisetnisoib sesorp malad na

 hibelret naanrecnep narulas adap napareynep nad naamecnep sesorp iulalem

 nanarep gnagemem naanrecnep narulas isidnok naikimed nagneD .uluhad

nem )skelpmok awaynes( nakap habugnem malad gnitnep  awaynes( neirtun idaj

 sednaY( tubesret sisetnisoib sesorp malad ukab nahab iagabes )anahredes  ,.la te

.)3002  

 

kitoiborP ,nakaP nagnubuH 4.2 , nahubmutreP nad  

 emsinakem nagned natiakreb irebid gnay adap kiab gnay nakap isneisifE

 aynada nagned anrec narulas malad nakap naanreceK .kitoiborp sigoloisif

mizne anerak neisife nad neisife nad fitkefe hibel idajnem kitoiborp -  mizne

gnay aborkim lamron arolf relulesartske   uti anerak helO .kitoiborp les malad id ada



81  
 

 
 

lukelom naklisahgnem tapec hibel idajnem naanrecnep sesorp -  anahredes lukelom

itutsaydiW( kaynab hibel gnay halmuj malad  ,.la te  .)0102  

 imateaH  ,.la te 002( 8  hupmetid tapad gnay ayapu awhab nakakumegnem )

em kutnu  tubesret nakap lanretske nad naki lanretni naupmamek naktakgnin

 kitoiborp  iagabes isgnufreb gnay emsinagroorkim nataafnamep nagned halada

 anrecid hadum hibel gnay neirtun lisahgnep nad )nakgnutnugnem gnay aborkim(

m mizne rebmus iagabes atres ,)kitoiberp(  nasatabretek iaynupmem nakI .laiborki

 nakap nietorp nakhutubmem aggnihes ,hadner satilaukreb nakap anrecnem malad

 .aynnahubmutrep kutnu iggnit gnay  

 padahret kitoiborp iretkab huragnep awhab nakataynem )9002( aitidarP

nada anerak idajret agudid nahubmutrep  aborkim nagnabmiesek nalortnognep ay

 nakiabrep nad nakap neirtun napareynep natakgninep ,naanrecnep narulas malad

.nakap isirtun ialin  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



91  
 

 
 

NAITILENEP EDOTEM .3  

 

naitileneP nahaB nad talA 1.3  

naitileneP talA 1.1.3  

  kutnu nakanugid gnay natalareP  nairebmeP huragneP gnatnet naitilenep

debreB gnaY sisoD nagneD kitoiborP  nad nahubmutrep ujaL padahreT a

 lukaC redaW nakI napudihsululeK )sutatoniB suitnuP(  halada   tukireb iagabes

:)1 naripmaL(  

- poksorkiM  

- otuA falk  

- eso muraJ  

- alutapS  

- retem Hp  

- retemomrehT  

-  pal niaK  

- ruku saleG  lm 001  

- iskaer gnubaT  

- latigid nagnabmiT  

- irtep nawaC  

- nelesrop nawaC  

-  nevO  

- setet tepiP  

-  kejbO ssalg  

- rotabuknI  

-   nignidnep irameL  

- reyemnelrE  

- nesnuB  

-  retem OD  

- muiraukA  

- torpmeynep talA  

- gnaleS  

- rewolB  

- rotareA  

-  isarea utaB  

- kitilana nagnabmiT  

 

 

- rotkurtseD  

- iskurtsed ubaL  

- rotalitseD  

- teruB  

- fitatS  

- siraggneP  

- reseS  

- esufirtneS  

- tepiporkiM  

- gnoros akgnaJ  

- napmaN  

naitileneP nahaB 2.1.3  

 tapad nad tukireb iagabes halada naitilenep malad nakanugid gnay nahaB

:1 naripmaL adap tahilid  
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-  nakI hineB
 lukaC redaW  .P(

 )sutatonib  naruku
mc 2  

 
-  rawat riA  

-  kitoiborP  

-  telep nakaP  

- H2 OS 4 takep  

- H3 OB 3 %1  

- lhadhejK telbaT  

- egnarO liteM  

- HOaN  

- H2 OS 4 N 2,0  

- tsedauqA   

- sapaK  

- eussiT  

- ovulA  

-  lonatE  

 

-  sutripS  

- lebaL satreK  

- loguL  

- lohoklA  

- ragA tneirtuN  

- htorB tneirtuN  

 

 

 edoteM 2.3 naitileneP  

edoteM  nakanugid gnay naitilenep  halada  edotem   .latnemirepske

 ,rutagnem( isalupinamem gnay naitilenep sinej nakapurem latnemirepskE

 isautis idajnem haimala isautis )nakiladnegnem( lortnognem uata )ayadakerem

 nagned iauses )nataub( laicifitra  latnemirepske naitileneP .naitilenep naujut

babes nagnubuh aynada nalupmisek libmagnem itilenep naknikgnumem -  tabika

lebairav aratnaid -  naitileneP .kiripme ayntafis ini nagnubuh nad lebairav

 gnay nalupmisek aynhelorepid naknikgnumem hibel aguj latnemirepske  dilav

babes ianegnem )hihas( -  helo helorepid asib gnay nagned nakgnidnabid tabika

.)0991,nirimA( nial edotem  

 naranebek naijugnep pahat nakapurem naabocrep uata nemirepskE

 tapad naabocreP .nemirepske naitilenep utaus malad nakujaid gnay sisetopih

 nakutnenem  isatagnem kutnu nakrawatid gnay nahacemep aynkadit lisahreb

 kutnu itilenep gnaulep irebmem kiab gnay naabocrep utauS .nahalasamrep

 nad nalupmisek naktapadnem aggnihes aynsisetopih naranebek nakitkubmem

aynatkaf iauses raneb nad tapet gnay lisah isadnemoker   .)8002 ,haifanaH(  
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.3 3 naitileneP nagnacnaR  

 pakgneL kacA nagnacnaR halada nakanugid gnay naabocrep nagnacnaR

 utas malad kaca araces adebreb gnay naukalrep nakirebid anamid )LAR(

 .kopmolek  naukalrep anamid niased utaus halada pakgnel kaca nagnacnaR

tinu adap kaca araces aynhunepes nakanerakid -  kaynab ini niaseD .naabocrep tinu

 nakparetid kutnu hadum nad anahredes aynkutneb anerak nakanugid

.)2102 ,itawoytsileoS(  

 padahret adebreb gnay sisod halada naukalrep iagabes ,ini naitilenep malaD

napudihsululek nad nahubmutrep ujal   lukaC redaW naki .)sutatonib suitnuP(  

:utiay tubesret naitilenep malad naukalreP  

K  naukalreP   :  kitoiborp nahabmanep apnat nakap nairebmeP rtnok( )lo  

A  naukalreP   : kitoiborp nahabmanep nagned nakap nairebmeP  natadapek  01  4

lm/les  

B  naukalreP   :  kitoiborp nahabmanep nagned nakap nairebmeP  natadapek 01  6

lm/les  

C  naukalreP   :  kitoiborp nahabmanep nagned nakap nairebmeP  natadapek 01   8

lm/les  

gnisam ,ini naukalrep malaD -  3 kaynabes nagnalu irebid naukalrep gnisam

 rabmaG adap tahilid tapad naabocrep haneD .kaca araces naktapmetid gnay ilak

7. 

 

 

 

 

 

 

 rabmaG 7. naitilenep nagnacnar haneD  

A3 C1 B1 K2 

B2 A2 K1 C2 

K3 C3 B3 A1 
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: nagnareteK  

 K    lortnoK =  
C ,B ,A   naukalreP =    
3 ,2  ,1   nagnalU =  

 hineb adapek nakirebid %04 nietorp radak nagned nakanugid gnay teleP

± gnajnap narasik( lukaC redaW   2 ± tobob nad mc  ,0  %3 kaynabes )roke/marg 6

 ilak 2 isneukerf nagned irah rep assamoib tobob irad  halmuj naiauseyneP .irahes

 .muirauka malad naki hurules gnabminem haletes uggnim paites nakukalid nakap

 hineB redaW naki   lukaC x mc 03( muirauka malad arahilepid   )mc 03 x mc 03

RGS halada itamaid gnay nahabureP .retil 2 rep roke 1 uata roke 01 kaynabes  

( pS /)etaR htworG cifise  nahubmutrep ujal kifiseps  RCF ,  noitrevnoC dooF(

oitaR /) RS nad  nakap isrevnok oisar  )etaR lavivruS( /  naki napudihsululek  redaW

lukaC   atres  rotkaf akisif -  .ria )turalret negisko nad Hp ,uhus( aimik P  narukugne

 nagned naamasreb ilakes uggnimes nakukalid ria satilauk gnilpmas   nahubmutrep

.lukaC redaW hineb  

 natadapek narasiK iretkab   irad helorepid kitoiborp otnimuS naitilenep lisah  ,

oyranuS nad najimaS  ( 8002 gnay )  itoiborp nairebmep sisod awhab nakataynem  k

 kiabret negotap iretkab natabmahgnep nad nahubmutrep naktakgninem malad

01 halada  6 01 akam tubesret nasalejnep nakrasadreB .lm/les  6  nakapurem lm/les

 gnay narasik nautnenep nakukalid naidumek sisod nautnenep malad nauca

 takgnap 2 naadebrep nagned adebreb iggnit hibel  01(  8  2 nad nauca irad )lm/les

01( hadner hibel takgnap  4 )lm/les  01( lamron nauca irad 6  .)lm/les  

 natadapek aratna kiab hibel gnay natadapek tahilid tapad ini nauca nagneD

akanugid asaib gnay lamron satab nagned raseb hibel nad licek hibel gnay  helo n

naitilenep rihka adaP .lisremok kitoiborp  nahabmanep irad naukalrep lisah ,

 adebreb gnay sisod nagned telep nakap adap kitoiborp  nagned nakgnidnabid

)kitoiborp nahabmanep apnat( lortnok .  nagned nakukalid kitoiborp nairebmeP

 nagned nakukalid narupmacnep sesorp ,nakap adap kitoiborp nakrupmacnem
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 nagned iauses nakrecneid hadus gnay kitoiborp iretkab naktorpmeynem arac

id gnay natadapek nakutnet . 

 
naitileneP lanoisarepO akgnareK rulA 4.3  

P  kitoibor irad iridret gnay  A  ,senegotycorcam retcabotoz B ,ievla sullica  

B  ,suerec sullica L  ,muratnalp sullicabotca nad  S ssecymorahcca  eaesiverec  

 .nakanugid gnay lisremok kitoiborp kudorp irad iretkab isakifitnedi nad isalosiid

.napmisid nad rutlukid naidumeK   natadapek irad nakrecneid nad rupmacid iretkaB

01  9 gnisam nagned iauses gnay natadapek aggnih lm/les - .naukalrep gnisam   kutnU

01 natadapek iuhategnem 9  nakanuggnem nagnutihrep nakukalid lm/les

retemotycomeaH   .poksorkim hawabid  nakanugid gnay naukalreP  3 halada

lortnok 1 nad naukalrep   nagned gnisam - gnisam   gnay naukalreP .nagnalu ilak 3

 halada nakanugid kitoiborp apnat( lortnok  natadapek nagned A naukalrep ,)

01( kitoiborp  4 01( kitoiborp natadapek nagned B naukalrep ,)lm/les  6  nad )lm/les

nagned C naukalrep  01( kitoiborp natadapek 8 gnisam isisopmoK .)lm/les -  gnisam

 halada nakanugid gnay kitoiborp iretkab ievla sullicaB  %02  , suerec sullicaB  ,%02  

ps sullicabotcaL   ,%02 %02 retcabotozA  nad   eaesiverec secymorahccaS %02 . 

gnisaM - toiborp nad nakap irebid lepmas gnisam nalub 1 amales ki   nagned

 narupmac iretkab  tubesret kitoiborp nairebmeP .  nakukalid   arac nagned

 .gnirek aggnih uggnutid nad nakap malad ek naktorpmeynem  

 nakukalid nad nalub 1 amales gnusgnalreb naitileneP gnilpmas  

)narukugnep(   rukuid aguj nup ria satilauK .ilakes uggnim 1 paites nahubmutrep

 iuhategnem tapad nakparahid naitilenep irad rihka lisaH .naitilenep amales

 nahubmutrep ujal naktakgninem malad kiabret )lm/les( kitoiborp iretkab natadapek

( lukaC redaW naki hineb tatonib .P su .)  

 rabmaG 8  nakkujnunem gnay naitilenep lanoisarepo akgnarek rula halada

.sakgnir araces naitilenep rudesorp  
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 rabmaG 8  .               naitilenep lanoisarepo akgnarek rulA  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
ileneP rudesorP 5.3 nait  

S 1.5.3 talA isasiliret  

 natalareP  gnay  uluhad hibelret nakanugid isasiliretsid  kadit raga aynnaujut ,

 .iridnes uti muirotarobal ajrek lisah ihuragnepmem naka nad isanimatnokret

 isasiliretsid gnay natalareP  ,narok satrek nakanuggnem nagned sukgnubid

kgnubid naidumek  nakanuggnem nagned su id naidumeK .terak  nakgnaut

falkotua malad ek ria aynpukuces  ,  satrek sukgnubid halet gnay tala narok  

 kudorP p kitoibor  

 kudorp irad iretkab isakifitnedi nad isalosI
kitoiborp  

napmisid nad rutlukiD  

 iretkaB xim  01 irad nakrecneid  9  iauses gnay natadapek tapadnem aggnih lm/les
 naukalrep 01 utiay 8 01 , 6 01 nad 4 lm/les  gnisam isisopmok nagned - %02 iretkab gnisam  

 K naukalreP
lortnok   apnat

kitoiborp   

naukalreP   A
 sisod

01 kitoiborp 4 

lm/les  

 B naukalreP
 sisod

kitoiborp  01 6 
lm/les  

 

 C naukalreP
 sisod

kitoiborp  01  8

lm/les  
 

gnisaM - nakap irebid gnisam  + nalub 1 amales kitoiborp  

gnilpmaS   uggnim 1 paites lukaC redaW hineb nahubmutrep
ilakes  

 lisaH  sisod iuhatekid naka asilana  iretkab p kitoibor   malad kiabret )lm/les(  naktakgninem
( lukaC redaW hineb nahubmutrep ujal sutatonib .P ) 
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 tuab nakgnacnegnem nagned tapar pututid nad falkotua malad ek nakkusamid

 .gnalis araces  

s aparebeb haletes ,nakalaynid sanamep ropmoK  naka retemonom taa

 nanaket nahibelek idajret akij ,mta 1 akgna nakkujnunem  akam  akubid aradu nark

121 uhus iapmas akiteK .ilabmek mta 1 akgna nakkujnunem retemonom aggnih o  C

 .tinem 51 iapmas naknahatrepid ini naadaek ,mta 1 nakkujnunem retemonom nad

 ropmoK tiD .nanaket ignarugnem kutnu akubid nark nad nakitamid  aparebeb uggnu

 putunep ulal )lon( 0 akgna nakkujnunem retemonom nad retemomret iapmas taas

 talA .libmaid nakliretsid hadus gnay nahab nad talA .gnalis araces akubid falkotua

isid nakliretsid halet gnay  halet gnay nahab nakgnades ,rotabukni malad napm

nignidnep iramel malad napmisid nakliretsid . 

 

kitoiborP lepmaS nalibmagneP 2.5.3  

 irad tapadid ini naitilenep malad kitoiborp iretkab lepmaS  lisah  irad isalosi

 iretkab sinej macam iagabreb tapadid aggnihes lisremok kitoiborp kudorp utaus

 idajnem rupmacret gnay p  igab taafnam macam iagabreb ikilimem gnay kitoibor

 .ayadidub emsinagro  nagned nahubmutrep naktakgninem halada aynutas halaS

m ajrek emsinakem  naanrecnep sesorp nagned natiakreb gnay mizne gnasgnare

 tapad tubesret lisremok kitoiborp malad gnudnakret gnay iretkaB .skelpmok gnay

.2 naripmaL adap tahilid  

 

aideM nataubmeP 3.5.3  

 aidem nataubmeP nakulremem   nahab apureb  ( AN ragA tneirtuN  BN nad )

( eirtuN htorB tn .)   ianegnem tujnal hibel nasalejnep ini tukireB ( AN ragA tneirtuN  )

( BN nad htorB tneirtuN ). 

.a  ragA tneirtuN  
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( AN aideM tneirtuN   nagned nakturalid marg 8,2 kaynabes gnabmitid )ragA

 lm 001 tsedauqa  nad nasanamep nakukalid natural naknegomohgnem kutnU .

 gnubat malad ek gnautid AN .hididnem aggnih kirtsil ropmok sata id nakudagnep

 51 kaynabes iskaer - 121 uhus adap isasiliretsid naidumek ,kitpesa araces lm 52 o  C

nakanugid pais nad naknignidid aidem uti haleteS .tinem 51 amales   ,adazriP(

.)9002  ataubmep araC .3 naripmaL adap tahilid tapad AN aidem n  

( BN aideM .b htorB tneirtuN ) 

 aideM tneirtuN   tepip nakanuggnem nagned lm 05 kaynabes libmaid htorB

 aideM .lm 052 reyemnelre malad ek nakkusamid naidumek ,kitpesa araces

121 uhus adap isasiliretsid o .tinem 51 amales C   nad naknignidid aidem ayntujnaleS

.)9002 ,adazriP( nakanugid pais   adap tahilid tapad BN aidem nataubmep araC

.4 naripmaL  

 

kitoiborP iretkaB nakaiB nataubmeP 4.5.3  

tneirtuN   lm 001 nagned nakturalid marg 8,2 kaynabes )AN( raga tsedauqa  

 raga hididnem aggnih kirtsil ropmok sata id kudaid nad naksanapid naidumek

52 kaynabes irtep nawac malad ek gnautid AN naturaL .negomoh tapec -  lm 03

 hadus gnay aidem nakanuggnem nagned utiay isasilirets iju nakukalid atres

73 uhus adap isabukniid saregnem o  .maj 42 amales C  

ksidirteP   hibelret nakpaisid nakliretsid halet gnay AN aidem isireb gnay

inrum nakaib irad libmaid gnay iretkab talosi naidumeK .uluhad    adap nakserogid

 aggnih( naksanapid halet aynmulebes gnay eso muraj nakanuggnem irtep nawac

 )rajipreb  naksanapid nad tapar pututid irtep nawac uti haleteS .nesnub ipa sata id

 adap isabukniid iretkab isiret halet gnay aideM .aynipet naigab adap nesnub sata id

73 uhus o  nakukalid naidumek maj 42 amales C k  muirotarobaL id iretkab rutlu

 .ayajiwarB satisrevinU naretkodeK satlukaF igoloiborkiM  nataubmep ajrek amekS

.5 naripmaL id nakijasid kitoiborp iretkab nakaib  
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 5.5.3 marG naanraweP  

 nad anugreb tagnas gnay laisnerefid naanrawep halada marg naanraweP

ab gnilap  napahat nakapurem anerak ,igoloiborkim muirotarobal id nakanugid kayn

 ,tadap aidem adap nakhubmutid hadus gnay iretkaB .isakifitnedi malad gnitnep

 nagned ilawaid marg naanrawep napahaT .marg naanrawep nakukalid ayntujnales

okla nagned kejbo acak torpmeynem  rakabid nad eussit nagned pal naidumek ,loh

 iapmas rakabid eso muraJ .lohokla asis nakgnalihgnem kutnu nesnub ipa adap

 irad lasareb gnay iretkab nakaiB .nignid iapmas ratnebes nakmaidid nad rajipreb

 nakkatelid nad eso muraj nakanuggnem libmaid irtep nawac  .kejbo acak adap

 mc 02 karaj nagned nesnub ipa adap iretkab lepmas isaskif nakukalid ayntujnaleS

 .iretkab les kutneb kasurem kadit nad sanap ulalret kadit ayapus ipa irad

 .tinem 2 amales nakmaidid nad teloiv latsirk naanrawep setetes nakhabmatiD

d naidumeK  nad logul nagned ilabmek isetetiD .rilagnem ria nagned icuci

 naidumek ,kited 03 amales lohokla nagned salibiD .tinem 1 amales nakmaidid

 salibid nad kited 51 amales ninarfas nagned ianrawid .rilagnem ria nagned salibid

nakmaidiD .rilagnem ria nagned ilabmek   tapad ayntujnales kutnu nakgnirekid nad

 .)8002 ,akidemariV( poksorkim adap itamaid  helo ihuragnepid iretkab naanraweP

rotkaf -  nad naanrawep isakifisnetni ,tartsbus ,anraw rutnulep ,isaskif itrepes rotkaf

.)0102 ,iduR( putunep anraw taz naanuggnep  rek amekS  tapad marg naanrawep aj

.6 naripmaL adap tahilid   

 

 iretkaB nakaynabreP 6.5.3  nagned iretkaB halmuJ nautneneP nad

 narecnegneP  

( BN aideM htorB tneirtuN  reyemnelre malad ek nakkusamid lm 05 kaynabes )

121 adap isasilirertsid naidumek lm 052 naruku o 51 amales C  kitoiborP .tinem   gnay

 .BN riac aidem adap nakhubmutid ayntujnales tadap aidem adap nakkaibid hadus  



82  
 

 
 

kitoiborP   naidumek nad eso muraj 1 kaynabes libmaid tadap aidem adap

 nakukalid uti haleteS .lm 001 kaynabes BN aidem malad nakturalid gnikahs   suret

73 uhus adap surenem o  narecnegnep nakukalid urab uti haleteS .maj 42 amales C

01 natadapek irad utiay nakutnetid halet gnay iretkab natadapek nagned iresreb 9 

01 iapmas lm/les 4 .lm/les   adap tahilid tapad iretkab nakaynabrep ajrek amekS

.7 naripmaL  

 

.3 .5 7  aimikoiB ijU  

 isakifitnedi nad isasiretkarak iuhategnem kutnu nakukalid tapad aimikoib ijU

 iskudorpmem naka fitatlukaf kiboreana nad kiborea iretkab nakaynabeK .iretkab

 kutnU .pudih hisam gnay iretkab padahret kiskot tafisreb gnay adiskorep negordih

em  mizne naklisahgnem upmam iretkab halmujes ,aynpudih nagnusgnalek agajn

H hacemem gnay esalatak 2O2  aynkiskot tafis aggnihes negisko nad ria idajnem

 .)6891 ,nahC nad razcleP( gnalih  

pahat iulalem iretkab isakifitnedi kutnu aimikoib ijU ,)0102( uyhaW turuneM -

 utiay ,pahat esalatak iskudorp ,esadisko iju  ,  onima masa ,nietorp( sisilordih

snommis tartis iju ,)aeru ,tardihobrak/itap ,nafotpirt  ,  .satilitom iju  iretkab aimikoib ijU

 iju ,esalatak iju ,satilitom iju itupilem lisremok kitoiborp kudorp irad kitoiborp

nial nad esadisko -  satlukaF igoloiborkiM muirotarobaL id nakukalid aimikoib ijU .nial

aynasilana lisah tapad id aggnihes ayajiwarB satisrevinU naretkodek  lisah kutnU .

gnisam irad aimikoib iju - .8 naripmaL adap tahilid tapad iretkab gnisam  

 

aP narupmacneP 6.3 kitoiborP iretkaB nad nak  

 tobob latot nagned nakilakid nakap isrevnok irad nakutnetid nakap tareB

 telep nakap malad ek nakhabmatid gnay iretkab aynkaynaB .assamoib

 gnisam natadapek iaynupmem - 01 gnisam 8 01 ,lm/les  6 01 nad lm/les 4  .lm/les  
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itid telep nakaP  nagned latigid nagnabmit nakanuggnem nagned gnabm

01 naitiletek -2  .irtep nawac utiay nakap gnabminem kutnu nakanugid gnay salA .

gnisaM -  .nakutnetid gnay sisod nagned iauses lebal irebid nawac gnisam

 isasiliretsid nakanugid naka gnay irtep nawac ,aynmulebeS  nagned uluhad hibelret

.falkotua nakanuggnem  

 nagned naktujnalid nahutubek nagned iauses gnabmitid telep nakap haleteS

 naidumek babmel idajnem habureb nakap iapmas kitoiborp iretkab natorpmeynep

nad paresret naktorpmesid gnay iretkab aggnih naknignagnirekid   utaynem

.nakap maladek  

 adap iretkab naktorpmeynem nagned nakutnetid natorpmeynep nautneneP

 nauluhadnep naitilenep lisah iraD .atarem nad babmel asarid aggnih nakap

 amekS .rg 1 malad torpmes ilak 5 haletes atarem gnay nababmelek  helorepid

arecnegnep ajrek .9 naripmaL adap tahilid tapad kitoiborp iretkab n  

 nagned telep nakap halada nakanugid gnay nakap ,ini naitilenep malaD

 .iggnit pukuc nietorp naka lukaC redaW hineb nahutubek babes %04 nietorp radak

nahubmutrep gnasgnarem kutnu ,)2102( hisgninayruS turuneM  ( lukaC redaW  .P

sutatonib  gnay isisopmok malad itaban nakap nad inaweh nakap nakirebid ulrep )

 ,kanul nahubmut nuad ,notknalpotif halada lukaC redaW imala nanakaM .laedi

 laedi gnilap lukaC redaW nakap isisopmoK .aggnares nad notknalpooz

adak %04 gnudnagnem  telep uata kirbap nakap kutnu nairah musnaR .nietorp r

.aynnadab tobob irad %3 nagned arates   .  

 
nakaP nietorP tamiskorP asilanA 7.3  

  halada ini telep nakap malad nietorp asilana malad nakanugid gnay edoteM

napahaT .lhadhejk edotem - kalid surah gnay napahat  nakanuggnem malad naku

.isartit nagned naktujnalid nad isalitsed ,iskurtsked napahat :halada ini edotem  
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)1(  iskurtskeD napahaT  

H lm 51 + lepmas marg 5,0 2 OS  4  naksanapid ,ladhejk telbat ½ + takep

atikes halada nakhutubid gnay utkaW .gnineb uajih anrawreb iapmas  r

2- .maj 3  

)2(  isalitseD napahaT  

 lm 001 + iskurtsked lisaH tsedauqa   HOaN natural tikides imed tikides +

 kaynabes %05

 

�   se iramel malad naknignidid halet gnay lm 05

 malad gnupmatid talitsed ,uti haleteS .urib anraw helorepid iepamas

H lm 05 isireb gnay reyemnelre 3 OB 3  emulov iapmas isalitsed nad %1

 

�  .lm 57  

)3(  isartiT napahaT  

H nagned isartitid egnaro litem setet 3 + talitseD 2 OS 4  iapmas N 2,0

.adum harem anrawreb  

:sumur nagned N % gnutihid naidumeK  

 = N% (

 

lm

 

 

 

H

 

2

 

OS

 

4

 

−

 

lm

 

 

 

oknalb )

 

 

 

x

 

 

 

N

 

 

 

H

 

2

 

OS

 

4

 

 

 

x

 

 

 

41

 

,

 

800

 

tareb

 

 

 

lepmas

 

 

 

x

 

 

 

0001
 %001 x  

52,6 x N% = P%  

 

riA satilauK narukugneP 8.3  
 1.8.3 /turalreT negiskO( OD negyxO devlossiD ) 

 
 OD narukugneP : rudesorp nagned retem OD nakanuggnem  

- eborP  .nakanugid mulebes uluhad hibelret nakgnubmasid  

- eborP   malad ek nakkusamid tsedauqa  .isarbilak kutnu  

- eborP  .rukuid gnay lepmas ria malad ek nakkusamid  

- OD rayal adap akgna lucnum iapmas uggnutid ,naketid NO lobmoT  .retem  

- .libats isisop iapmas uggnutid lucnum gnay akgnA  

- .tala nakitamem kutnu FFO lobmot naketid ,iaseles haleteS  

- eborP   icucid tsedauqa  .pututid ulal  
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.3 2.8  uhuS  

-  nakkusamiD retemomreht  pait malad ek -  pait muirauka   gnay naukalrep

.acab alaks sata iapmas lepmas ria isireb hadus  

- 2 uggnutiD -  malad uhus alaks iapmas tinem 3  retemomreht  nad itnehreb

.utnetret alaks adap kujnunem  

-  helo nakkujnutid gnay lisah tatacid nad acabid naidumeK etemomreht  r

.Cº alaks malad  

 

3.8 3.  Hp  

- ( gnilus ria nagned nakhisrebid adortkelE tsedauqa  ilak 3 kaynabes )

 nagned aynnakgniregnem naidumek .eussit  

- pait malad ek adortkelE -  lepmas ria isireb hadus gnay lepmas lotob pait

 naacabmep nakkujnunem retem Hp iapmas tinem 1 hibel gnaruk amales

.patet gnay  

-  uata alaks irad gnusgnal tahilid tapad )Hp( namasaek tajared naidumeK

.retem Hp tala latigid  

-  rihka nad lawa adap )Hp( namasaek tajared ialin narukugnep nakukaliD

.naukalrep  

 

ijU retemaraP 9.3  
amatU retemaraP 1.9.3  

 utiay ,fitatitnauk retemarap halada ini naitilenep malad amatu retemaraP

 narukugnep lisah irad helorepid gnay atad  naki hineb nahubmutrep lukaC redaW  

( sutatonib .P  gnay )  nahabmanep naukalrep irebid halet  nakap malad kitoiborp

telep   nagned  gnay sisod adebreb   :itupilem ( RGS )etaR htworG cificepS  ujal/

( RS nad kifiseps nahubmutrep etaR lavivruS .napudihsululek/)  
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.a   RGS  )etaR htworG cificepS( kifisepS nahubmutreP ujaL /  

 nakanugid gnay sumur ,)0102( inaiR nad itkabruN ,otnayirdnA turuneM

al nakutnenem malad  nahubmutrep uj kifiseps  :halada lukaC redaW naki  

:sumur nakrasadreb gnutihid kifiseps nahubmutrep ujaL  

 

     = RGS

 

𝑛𝐿

 

 

 

𝑡𝑊

 

−

 

𝑛𝐿

 

 

 

𝑜𝑊

 

𝑡

 

−

 

𝑜𝑡
 %001 x /hubut tareb irah  

:nagnareteK  

RGS  %( kifiseps nahubmutrep ujaL : )irah/hubut tareb  

tW  atar toboB : -  naki atar )g( naabocrep rihka adap  

oW  atar toboB : - )g( naabocrep lawa adap naki atar  

t  naabocrep aynamaL :  

ot  naabocrep lawA :  

 

.b  RS  etaR lavivruS( napudihsululeK / )  

RS  ( etaR lavivruS )  napudihsululek/  pudih naki halmuj esatnesrep nakapurem

 gnay rabet lawa adap naki halmuj nagned nakgnidnabid naarahilemep rihka adap

 :tukireb iagabes naamasrep malad nakataynid  

 = RS %001x
oN
tN

 

: nagnareteK  
 

RS  leK  = napudihsulu  )%( naki  

tN  adap naki halmuJ  =  rihka   naarahilemep )roke(  

oN   lawa adap naki halmuJ = naarahilemep  )roke(  

 
 
 
 
 



33  
 

 
 

2.9.3  gnajnuneP retemaraP  

 halada ini naitilenep malad gnajnunep retemaraP ( RCF  noisrevnoC dooF

oitaR .ria satilauk nad nakap isrevnok oisaR/)   

.a  ( RCF oitaR noisrevnoC dooF  oisaR / ) nakaP isrevnoK  

  ismusnokid gnay nakap halmuj nagnidnabrep halada nakap isrevnok oisaR

.)rg( helorepid gnay tobob nahabmatrep nagned )rg( naarahilemep amales  

 = nakaP isrevnoK oisaR naarahilemep amales ismusnokid gnay nakap halmuJ  )rg(  
 tobob nahabmatreP )rg( helorepid gnay  

 

.b  riA satilauK  

 ,turalret negiskO/)negyxO devlossiD( OD itupilem satilauK uhus  nad   Hp

muirauka malad ria adap  . P  nakukalid narukugne .ilakes irah 7 paites  

 

ataD sisilanA 01.3  

itats araces asilanaid naitilenep lisah irad helorepid gnay ataD  nagned kits

 gnay nagnacnar nagned iauses )AVONA( namagarek asilana nakanuggnem

 magar kidis atad irad alibapA .)LAR( pakgneL kacA nagnacnaR utiay nakanugid

 atayn adebreb gnay huragnep nakkujnunem naukalrep awhab iuhatekid

( tnacifingis n tagnas adebreb uata ) ( atay tnacifingis ylhgih  kutnu akam ,)

 licekreT atayN adeB iju nagned naktujnalid naukalrep ratna ialin nakgnidnabmem

.iserger nad )TNB(  
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NASAHABMEP NAD LISAH .4  
 

 amatU retemaraP lisaH 1.4 ( lukaC redaW P  . )sutatonib . 

 naitilenep malad amatu retemaraP  halada ini  ( RGS  htworG cificepS

etaR  nad kifisepS nahubmutreP ujaL/)  RS )etaR lavivruS( .napudihsululek/  

 
( RGS 1.1.4 etaR htworG cificepS  kifisepS nahubmutreP ujaL/)  

 tapad )11 naripmaL( naitilenep amales kifiseps nahubmutrep ujal ataD

 haletes iuhatekid atar ialiN .nagnutihrep nakukalid -  hubut tobob nahubmutrep atar

( lukaC redaW naki sutatonib .P .1 lebaT adap tahilid tapad )  

atar ialiN .1 lebaT -  tareb %( lukaC redaW naki kifiseps nahubmutrep ujal atar
.)irah/hubut  

naukalreP  
nagnalU  

latoT  ataR - atar  1 2 3 

A 23,1  82,1  81,1  87,3  62,1  
B 86,1  93,1  57,1  28,4  16,1  
C 52,1  01,1  01,1  54,3  51,1  

latoT  - - - 50,21  - 
K 81,1  01,1  01,1  83,3  31,1  

 
atar kifiseps nahubmutrep ujal lisah nakkujnunem sata id ataD -  redaW atar

( lukaC sutatonib .P  51,1 aratna rasikreb naitilenep amales ) –  tareb % 16,1

atar ialin ikilimem lortnok nakgnadeS .naukalrep irebid gnay irah/hubut -  ujal atar

 .irah/hubut tareb % 31,1 kifiseps nahubmutrep  

atar atad nagnutihrep helorepid haleteS - ,kifiseps nahubmutrep ujal atar  

.2 lebaT adap tahilid tapad gnay magar kidis asilana nakukalid akam  

lukaC redaW naki kifiseps nahubmutrep ujal magar sisilanA .2 lebaT  

atayn adebreb tagnas : **   atayn adebreb : *  atayn adebreb kadit : sn  

 rebmuS
namagareK  

bd  KJ  TK  gnutiH F   F
%5  

%1 F  

naukalreP  
kacA  

2 
6 

8043,0  
3890,0  

4071,0  
4610,0  

*93,01  41,5  29,01  

latoT  8 1934,0  8681,0     
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 nahubmutrep ujal magar kidis asilana nagnutihrep ,sata id lebat adaP

 %5 F irad raseb hibel gnutih F anamid atayn adebreb lisah nakkujnunem kifiseps

 %1 irad licek nad  atayn huragnep nakirebmem kitoiborp sisod awhab itrareb gnay

H aggnihes lukaC redaW naki kifiseps nahubmutrep ujal padahret 1  nad amiretid

H0 .kalotid  

gnisam naadebrep takgnit iuhategnem kutnU -  akam naukalrep gnisam

ilid tapad gnay TNB iju nagned naktujnalid .3 lebaT adap tah  

lukaC redaW naki kifiseps nahubmutrep ujal TNB ijU .3 lebaT  

 : **   atayn adebreb : *  atayn adebreb kadit : sn atayn adebreb tagnas   

  kadit C naukalrep awhab iuhatekid tapad sata id TNB ijU lebaT nakrasadreB

 kadit ,A naukalrep alup utigeB .B nad A naukalrep padahret atayn adebreb

 nakirebmem B naukalreP .C nad B naukalrep atayn gnay huragnep nakirebmem

gnay huragnep  .A nad C naukalrep padahret atayn adebreb tagnas  

 aratna kitardauk gnay nagnubuh naktapadid iserger asilana lisaH

 nahubmutrep ujal padahret adebreb sisod nagned kitoiborp nairebmep naukalrep

 kitardauk naamasrep ikilimem gnay kifiseps  = y - x52001,0 2  x5571,1 + –  5689,1

 naukalrep adap iggnitret kifiseps nahubmutrep ujal anamid 88,0 = R nad

01 sisod kitoiborp nairebmep 6  rasebes kifiseps nahubmutrep ujal nagned lm/les

 lukaC redaW naki kifiseps nahubmutrep ujal nopser avruK .irah/hubut tareb %54,1

d tapad .9 rabmaG adap tahili  

 ek nakirebid gnay naukalrep sisod awhab nakkujnunem nopser avruK

 .lukaC redaW naki kifiseps nahubmutrep ujal padahret huragnepreb nakap malad

01 sisod nairebmep naukalrep adap iapacid iggnitret kifiseps nahubmutrep ujaL  6

alrep( lm/les .)B nauk  

ataR -  atar
naukalrep  

51,1 = C  62,1 = A  16,1 = B  isatoN  

51,1 = C  - - - a 
62,1 = A  11,0 sn  - - a 
16,1 = B  **64,0  *53,0  - b 
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( lukaC redaW naki kifiseps nahubmutrep ujal nopser avruK .9 rabmaG  .P
)sutatonib  

 
 malad nakirebid gnay naukalrep sisod awhab nakkujnunem sataid rabmaG

01 sisoD .kifiseps nahubmutrep ujal padahret huragnepreb aidem  6  lm/les

 nakapurem nad iggnitret kifiseps nahubmutrep ujal nakirebmem )B naukalrep(

01( A naukalrep helo itukiid gnay ,naitilenep malad kiabret naukalrep 4  )lm/les

01( C naukalrep naidumek  8  nagned B naukalrep akam ,naikimed nagneD .)lm/les

01 iretkab natadapek 6 /les  ujal naklisahgnem anerak kiab gnilap sisod halada lm

 A naukalrep nad lortnok nagned gnidnabid iggnit hibel gnay kifiseps nahubmutrep

01 sisod adap iretkab natadapek agudid ini laH .C atres 6  laedi )B naukalrep( lm/les

ep narulas malad ajrekeb taas aynhalmuj  helo nakakumekid gnay itrepes naanrecn

 otnimuS la te  naktakgninem malad kitoiborp nairebmep sisod awhab )8002( .

01 halada negotap iretkab natabmahgnep nad nahubmutrep 6  aggnihes lm/les

isod adap nakgnades iggnit hibel kifiseps nahubmutrep ujal naktabikagnem 01 s 4 

 taas tapet gnaruk uata laedi gnaruk iretkab halmuj agudid )A naukalrep( lm/les

01 sisod adap alup utigeB .naanrecnep narulas malad ajrekeb 8  naukalrep( lm/les

 naktabikagnem aggnihes iggnit uata tadap ulalret iretkab halmuj agudid gnay )C

ubmutrep ujal  .nial gnay naukalrep nagned gnidnabid hadner gnilap kifiseps nah

01 sisod adap laedi gnaruk iretkab halmuJ 4  duskamid gnay )A naukalrep( lm/les

0
2,0
4,0
6,0
8,0
1
2,1
4,1
6,1
8,1

0 2 4 6 8 01 21

)irah/hubut tareb 
%( RGS

)lm/les( kitoiborp natadapek goL

 = y - x52001,0 2  x5571,1 + – 5689,1
88,0 = R
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 .naanrecnep narulas adap tubesret iretkab ajrek aynhuragnepreb gnaruk utiay

em )1002( ahtnayrA nad iluJ ,niddihuM  gnay mulukoni halmuj awhab nakatagn

 aynidajret nakbabeynem naka iggnit gnay aborkim natadapek nad kaynab ulalret

 aborkim nad tabmal idajnem nahubmutrep aggnihes neirtun nagniasrep

naktaafnamem malad isitepmok aynidajret anerak isalurops imalagnem gnurednec  

atar ialin nagned nakgnidnabid akij ,ipatet nakA .isirtun -  nahubmutrep ujal atar

 hibel gnay RGS  ialin ikilimem hisam B nad A naukalrep ,lortnok naki adap kifiseps

.iggnit  

  malad ajrekeb naka lukaC redaW naki adap nakirebid gnay kitoiborP

 naupmamek nataafnamep ajrek pisnirp nagned naanrecnep narulas

 ,tardihobrak gnajnap iatnar nakiarugnem uata hacemem malad emsinagroorkim

 .nakirebid gnay nakap nusuynem gnay kamel nad nietorp  ini naupmameK

 ,)5002( damhA( nakatakid gnay itrepes susuhk mizne aynada anerak helorepid

 nataki hacemem kutnu les maladid esaetorp mizne iaynupmem iretkab aumes

 iauses tubesret laH .takgninem aguj kifiseps nahubmutrep ujal aggnihes tubesret

tapadnep nagned   irehgaB la te  kitoiborp iretkab awhab nakatagnem gnay )8002( .

lukelom nakiarugnem tapad gnay mizne ikilimem -  nakap malad skelpmok lukelom

 nagned anrecid gnay nakap aggnihes anahredes hibel gnay lukelom idajnem

anrecnep narulas nad nakap malad mizne nautnab  gnay igrene akam naki na

.naki nahubmutrep ucamem kutnu nakanugid tapad naklisahid  

  

2.1.4  ( RS etaR lavivruS napudihsululeK /)  

atar ialiN - ( RS atar etaR lavivruS  amales lukaC redaW naki napudihsululek/)

.4 lebaT adap tahilid tapad naitilenep  
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atar ialiN .4 lebaT - )%( lukaC redaW naki napudihsululek atar  

 
 napudihsululek ialin awhab nakkujnunem sata id ataD  nad B ,A naukalrep

 1 kaynabes naitamek imalagnem ,amatrep lortnoK .lortnok gnidnabid kiab hibel C

 naD .roke 2 kaynabes agitek lortnok nad ,roke 1 kaynabes audek lortnok ,roke

 redaW naki napudihsululek ialin ataD .roke 1 kaynabes audek C naukalrep adap

ukaC ( l sutatonib .P  lisaH .21 naripmaL adap tahilid tapad naitilenep amales )

 gnay kitoiborp sisod naukalrep awhab naktapadid magar kidis asilana nagnutihrep

 .lukaC redaW naki napudihsululek padahret huragnep nakirebmem kadit adebreb

em tikides lukaC redaW nakI  naukalrep adap naitilenep amales naitamek imalagn

ataR .lortnok gnidnabid -  .%76,68 rasebes halada lortnok napudihsululek atar

 nanikgnumek kitoiborp nakhabmatid gnay naki pudih nagnusgnalek ayniggniT

k fitkaer padahret uti kitoiborp huragnep nagned natiakreb  gnani adap nalabeke

 malad nakanugid gnay kitoiborp aneraK .)2102 ,emuR nad kodnotetnaR(

 gnudnagnem aguj ini naitilenep eaisiverec .S    apureb nawadnec gnologret gnay

( rimahk tsaey  naupmamek isnetop iaynupmem ataynret itor nad euk taubmep )

agabes iggnit gnay  halada tubesret taafnamreb gnay naigab nad ,nalumitsonumi i

 iagabes iakapid gnay halini nahaB .nakulg β gnudnagnem gnay aynles gnidnid

 les gnidnid naigab adap nalumitsonumi  eaisiverec .S  anerak helO .)5002 ,damhA(

alrep irebid gnay naki napudihsululek ,uti  ikilimem anerak iggnit hibel kitoiborp nauk

 nahabmanep tabika kaynab hibel hubut nalabekek  eaisiverec .S nakap malad . 

 gnusgnal gnay nakap iulalem kitoiborp iretkab nahabmanep aynada nagneD

 tapad tubesret naki aggnihes lukaC redaW naki helo naktaafnamid

mem .aynnasatnis naknahatrep  

naukalreP  nagnalU  latoT  ataR - atar  1 2 3 
A 001  001  001  003  001  
B 001  001  001  003  001  
C 001  09  001  092  76,69  

latoT  - - - 098  - 
K 09  09  08  062  76,68  
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  naktakgninem tapad nakap malad kitoiborp iretkab nahabmanep aynadA

 tapad tubesret iretkab anerak lukaC redaW naki hubut nalabekek metsis

awaynes naklisahgnem -  tapadret gnay nisoiretkab itrepes iretkab itna awaynes

 malad ec sullicaB suer  awaynes iagabes isgnufreb gnay aditpep awaynes utiay ,

 cuD( iretkabitna la te  naki akam ,iretkab itna awaynes aynada nagneD .)4002 ,.

 negotap iretkab padahret tauk hibel gnay numi metsis ikilimem naka lukaC redaW

uata iggnit nup napudihsululek ialin nad   naki adapirad naitamek imalagnem tikides

 .kitoiborp nahabmanep naukalrep irebid apnat gnay  

  feirA turuneM la te  helo ihuragnepid naki napudihsululek ,)1102( .

 ,ria satilauk ,nakap satilauk ,rabet tadap nial ratna kiab gnay ayadidub nemejanam

uata tisarap   narepreb tagnas kiab gnay isirtun iaynupmem gnay nakaP .tikaynep

 iD .naki nahubmutrep tapecrepmem nad nagnusgnalek naknahatrepmem malad

( lukaC redaW naki irad napudihsululek )01 rabmaG( kifarg halada ini hawab  .P

sutatonib .naitilenep amales )  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 redaW naki napudihsululek padahret kitoiborp sisod huragnep kifarG .01 rabmaG
( lukaC sutatonib .P .)  

 irebid gnay lukaC redaW naki awhab nakkujnunem 01 rabmag adap kifarG

 gnay napudihsululek ikilimem adebeb gnay sisod nagned kitoiborp naukalrep

 .iggnit .%76,68 aynah aynnapudihsululek ,lortnok kutnu aratnemeS  

76,68

001 001
76,69

LORTNOK A B C

napudihsululeK/RS
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   2.4 ( lukaC redaW nakI gnajnuneP retemaraP lisaH sutatonib .P  )  

( RCF 1.2.4 oitaR noitrevnoC dooF nakaP isrevnoK oisaR/)  

 gnay halitsi nakapurem nakap isrevnok oisar/)oitaR noitrevnoC dooF( RCF

 nagned ismusnokid gnay nakap halmuj aratna nagnidnabrep nakkujnunem

 halada naki adap ismusnok halmuj ihuragnepmem gnay rotkaF .nahubmutrep

tibah gnideef  ,naki tareb ,igoloisif sutats ,  isisopmok ,negisko isartnesnok ,uhus

.naakusek takgnit nad nakap  

 iuhatekid tapad )31 naripmaL( naitilenep amales nakap isrevnok oisar ataD

atar ialiN .nagnutihrep nakukalid haletes -  redaW naki nakap isrevnok oisar atar

( lukaC sutatonib .P dap tahilid tapad ) .5 lebaT a  

atar ialiN .5 lebaT - lukaC redaW naki nakap isrevnok oisar atar  

naukalreP  
nagnalU  

latoT  ataR - atar  
1 2 3 

A 163,3  604,3  916,3  683,01  264,3  
B 084,2  660,3  043,2  688,7  826,2  
C 774,3  800,4  940,4  435,11  448,3  

latoT  - - - 608,92  - 
K 295,3  719,3  040,4  945,11  948,3  
 

atar nakkujnunem sata id ataD -  amales nakap isrevnok oisar ialin atar

 826,2 aratna rasikreb naitilenep –  nakap isrevnok oisar ialin nakgnadeS .448,3

atar atad irad magar kidis lisaH .948,3 halada lortnok -  ,nakap isrevnok oisar atar

tapad  .6 lebaT adap tahilid  

lukaC redaW naki nakap isrevnok oisar magar sisilanA .6 lebaT  
 

 rebmuS
namagareK  

bd  KJ  TK  gnutiH F   F
%5  

%1 F  

naukalreP  2 23,2  61,1  **30,31  41,5  29,01  
kacA  6 535,0  980,0  
latoT  8 558,2  942,1     

 : *  atayn adebreb kadit : sn atayn adebreb tagnas : **   atayn adebreb  
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 nakap isrevnok oisar magar kidis lisah awhab nakkujnunem sata id lebaT

 %1 F irad raseb hibel gnutih F anamid atayn adebreb tagnas lisah nakkujnunem

yn tagnas huragnep nakirebmem kitoiborp sisod awhab itrareb gnay  padahret ata

.lukaC redaW naki nakap isrevnok oisar ialin  

gnisam naadebrep takgnit iuhategnem kutnu TNB iju lisaH -  naukalrep gnisam

.7 lebaT adap tahilid tapad  

lukaC redaW naki nakap isrevnok oisar TNB ijU .7 lebaT  

atayn adebreb tagnas : **   atayn adebreb : *  atayn adebreb kadit : sn  

 B naukalrep awhab iuhatekid tapad sata id TNB ijU lebaT nakrasadreB

 atayn adebreb kadit  nakirebmem ,A naukalrep adaP .C nad A naukalrep padahret

 nakirebmem C naukalreP .C nad B naukalrep padahret atayn adebreb huragnep

.A nad B naukalrep padahret atayn adebreb tagnas gnay huragnep  

 aratna kitardauk gnay nagnubuh naktapadid iserger asilana lisaH

 isrevnok oisar padahret adebreb sisod nagned kitoiborp nairebmep naukalrep

 kitardauk naamasrep ikilimem gnay nakap x52652,0 = y  2 –  272,11 + x5979,2  nad

kap isrevnok oisar ialin anamid 98,0 = R  naukalrep adap halada hadneret na

01 sisod kitoiborp sisod nairebmep 6  oisar ialin nagned )B naukalrep( lm/les

 rasebes nakap isrevnok  826,2  adap halada iggnitret nakap isrevnok oisar ialin nad

01 kitoiborp sisod naukalrep  8  ialin nagned )C naukalrep( lm/les  isrevnok oisar

 rasebes nakap 448,3  halmuj sata nakrasadid nakap isrevnok nagnutihreP .

 iapacid tapad gnay nadab tobob nahabmatrep nagned igabid nakap ismusnok

 nahubmutrep ujal nagned kitoiborp sisod nagnubuh kifarG .naitilenep amales

bmaG adap tahilid tapad .11 ra  

 
 

ataR -  atar
naukalrep  

 = B 826,2   = A 264,3   C  = 448,3  isatoN  

 = B 826,2  - - - a 
 = A 264,3  438,0 * - - cb  
 = C 448,3  **612,1  283,0 sn  - c 
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( lukaC redaW naki nakap isrevnok oisar nopser avruK .11 rabmaG .)sutatonib .P  

 
 naanuggnep nagned utiay C naukalrep awhab nakkujnunem naitilenep lisaH

01 sisod 8  nakulremem itrareb gnay iggnit gnilap nakap isrevnok iaynupmem lm/les

p kaynab gnilap  ialin iggnit nikameS .gnigad idajnem isrevnokid kutnu naka

 nagned B naukalreP .hadner nikames nakap anug ayad itrareb nakap isrevnok

01 kitoiborp nairebmep sisod  6  gnilap nakap isrevnok oisar ialin nakirebmem lm/les

i laH .nial gnay naukalrep aratnaid licek  kitoiborp iretkab ajrek nakanerakid in

 tapet gnay natadapek nagned kitoiborp iretkaB .tubesret natadapek malad lamitpo

 nakatpicnem arac nagned nakap naanrecretek naktakgninem tapad

hab )9002( otnairfA nakakumekid gnay itrepeS .susu malad arolf nagnabmiesek  aw

 upmam kitoiborp iretkab gnudnagnem gnay nakap nemelpus nairebmep

 gnay pudih aborkim nakapurem kitoiborp anerak nakap isneisife naktakgninem

 padahret nakgnutnugnem huragnepreb aggnihes nemelpus iagabes nakirebid

sek nakiabrep iulalem nakap isrevnok oisar  .lanitsetni arolforkim nagnabmie

 hibel idajnem naki taubmem tapad lanitsetni arolforkim nagnabmiesek aynatpicreT

 iuhatekid tapad akaM .nakap malad gnudnakret gnay isirtun anrecnem malad kiab

sife nikames akam ,nakap isrevnok oisar ialin licek nikames awhab  gnay nakap nei

 .gnigad idajnem isrevnokid anug nakhutubid  

0
5,0
1
5,1
2
5,2
3
5,3
4
5,4

0 2 4 6 8 01 21

RCF

)lm/les( kitoiborp natadapek goL

 = y x52652,0  2 –  272,11 + x5979,2
98,0 = R
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 iatnar nakiarugnem uata hacemem malad emsinagroorkim naupmameK

 ,nakirebid gnay nakap nusuynem gnay kamel nad nietorp ,tardihobrak gnajnap

nakatakid gnay itrepes susuhk mizne aynada anerak helorepid   ,)5002( damhA

 nataki hacemem kutnu les maladid esaetorp mizne iaynupmem iretkab aumes

 iauses tubesret laH .takgninem aguj kifiseps nahubmutrep ujal aggnihes tubesret

 irehgaB tapadnep nagned la te  kitoiborp iretkab awhab nakatagnem gnay )8002( .

ne ikilimem lukelom nakiarugnem tapad gnay miz -  nakap malad skelpmok lukelom

 nagned anrecid gnay nakap aggnihes anahredes hibel gnay lukelom idajnem

 gnay igrene akam naki naanrecnep narulas nad nakap malad mizne nautnab

hubmutrep ucamem kutnu nakanugid tapad naklisahid .naki na  

 )9891( itairaH turuneM malad   isneisife takgnit ,)6002( inayadnaH

 isrevnok nagnutihrep ialin adap iapacid naka kiabret gnay nakap naanuggnep

 kiab hibel nakap satilauk isidnok tubesret naukalrep adap anamid ,hadneret nakap

 .nial gnay naukalrep irad  igrene naktabikagnem kiab gnay nakap satilauk isidnoK

 aggnihes nahubmutrep kutnu kaynab hibel lukaC redaW naki adap helorepid gnay

 ujal nakparahid tikides gnay nakap nairebmep nagned lukaC redaW naki

.takgninem nahubmutrep  

 

2.2.4  riA satilauK  

 aguj ria satilauK  isalupinamem ayapu malad gnitnep nanarep gnagemem

 gnay nagnukgnil laynis kusamret anerak ayadidub nagnitnepek kutnu nagnukgnil

 itupilem ria satilauk narukugneP .naki nahubmutrep ujal ihuragnepmem tapad

.)Hp( namasaek tajared nad uhus ,)OD( turalret negisko  

.a  )OD( turalreT negiskO  

 ,41 naripmaL adap tahilid tapad turalret negisko narukugnep lisah ataD

atar ialin nakgnades - .8 lebaT adap tahilid tapad turalret negisko atar  
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atar ialiN .8 lebaT - turalret negisko atar  

naukalreP  
nagnalU  

latoT  ataR - atar  
1 2 3 

A 405,5  495,5  487,5  288,61  726,5  
B 831,5  673,5  207,5  612,61  504,5  
C 868,5  867,5  828,5  464,71  128,5  

latoT  265,05  - 
K 608,5  264,5  00,6  862,71  657,5  

atar atad nagnutihrep helorepid haleteS -  akam ,turalret negisko atar

 gnay magar kidis asilana nakukalid .9 lebaT adap tahilid tapad  

 

turalret negisko magar sisilanA .9 lebaT  

 rebmuS
namagareK  

bd  KJ  TK   F
gnutiH  

%5 F  %1 F  

naukalreP  2 62,0  31,0  17,3 sn  41,5  29,01  
kacA  6 12,0  530,0  

latoT  8 74,0   561,0        
 : ** atayn adebreb : *  atayn adebreb kadit : sn atayn adebreb tagnas  
             

 adebreb kadit turalret negisko magar kidis lisah nakkujnunem sata id lebaT

 kadit kitoiborp naukalrep awhab itrareb gnay %5 F < gnutih F anamid atayn

 ialin isautkulF .turalret negisko padahret atayn huragnep nakirebmem  negisko

 naadebrep aynada anerak utiay sinket rotkaf helo nakbabesid hibel ini turalret

 .muirauka tinu malad ek nakirebid gnay isarea metsis irad negisko ialpus halmuj

 turalret negisko ialin nakkujnunem gnay )21 rabmaG( kifarg halada ini hawab iD

nep amales .naitile   

 

 

 

 

 

 

 

turalret negisko padahret kitoiborp sisod huragnep kifarG .21 rabmaG  

657,5
726,5

504,5

128,5

1,5

2,5

3,5

4,5

5,5

6,5

7,5

8,5

9,5

)657,5( lortnok )726,5( = A )504,5( = B )128,5( = C

)
mpp( 

OD

)mpp( OD atar-ataR
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atar turalret negisko ialiN -  naitilenep amales naarahilemep aidem atar

 504,5 aratna rasikreb –  isidnok malad hisam tubesret narasik anamid ,mpp 128,5

sko nagnudnaK .lamron  napudihek nad nahubmutrep kutnu lamitpo ini turalret negi

 gnay turalret negisko muminim satab aratnemeS .lukaC redaW naki naki

4 halada nakhutubid -  .)5002 ,ihluS( mpp 5  

 ,nasapanrep kutnu pudih dasaj aumes helo nakhutubid turalret negiskO

emsilobatem sesorp   igrene naklisahgnem naidumek gnay taz narakutrep uata

 .nakaibmep nad nahubmutrep kutnu  dlevennoZ .la te  nem ,)1991( awhab nakatag  

 nahutubek iagabes nagnitnepek iaynupmem naki adap negisko nahutubek

em adap gnutnagret gnay fitmusnok nahutubek nad nagnukgnil  .naki emsilobat

5 halada naki napudihek kutnu laedi gnay turalret negisko nagnudnaK  – .mpp 7  

atar negisko nagnudnak narukugnep lisaH -  rasikreb atar  504,5 –  128,5  ,mpp

.naki napudihek kutnu laedi hisam gnay lisah nakkujnunem  

 

.b  uhuS  

 uhus narukugnep lisah ataD  lisah ataD nad 51 naripmaL adap tahilid tapad

atar ialin narukugnep - .01 lebaT adap tahilid tapad uhus atar  

atar ialiN .01 lebaT - uhus atar  

 

atar irad nagnutihrep helorepid haleteS -  asilana nakukalid akam ,uhus atar

.11 lebaT adap tahilid tapad gnay magar kidis  

 

 

naukalreP  
nagnalU  

latoT  ataR - atar  
1 2 3 

A 25,42  60,42  82,42  68,27  82,42  
B 44,42  25,42  04,42  63,37  54,42  
C 25,42  46,42  45,42  7,37  65,42  

latoT  29,912  - 
K 05,42  24,42  84,42  4,37  64,42  
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uhus magar sisilanA .11 lebaT  
 rebmuS

namagareK  
bd  KJ  TK   F gnutiH  %5 F  %1 F  

naukalreP  2 4911,0  7950,0  559,2 sn  41,5  29,01  
kacA  6 6121,0  2020,0  
latoT  8 142,0  9970,0     

atayn adebreb tagnas : ** atayn adebreb : * atayn adebreb kadit : sn  

 lisah nakkujnunem uhus magar kidis asilana nagnutihrep ,sata id lebat adaP

 naukalrep awhab itrareb gnay %5 F < gnutih F anamid atayn adebreb kadit

 .aidem uhus padahret atayn huragnep nakirebmem kadit kitoiborp nairebmep  

sautkulf aynidajret naikimed nagneD  aynada helo nakbabesid hibel uhus i

 uhus helo ihuragnepid ria uhus awhab iuhatekid haleT .nagnukgnil uhus isautkulf

 tapmet iagabes nakanugid gnay nagnaur ratikes id ada gnay uhus uata aradu

 .naitilenep  

kkujnunem gnay )31 rabmaG( kifarg halada ini hawab iD  amales uhus ialin na

.gnusgnalreb naitilenep  

uhus padahret kitoiborp sisod huragnep kifarG .31 rabmaG  
 

 nakutnenem malad gnitnep tagnas gnay narep iaynupmem ria uhuS

 uhus narasik gnatner raul iD .lukaC redaW naki napudihek nad nahubmutrep

 aynnahubmutrep nad uggnagret naka aynemsilobatem sativitka ,lamitpo

atar uhuS .tabmahret - p amales naarahilemep aidem atar   aratna rasikreb naitilene

1,42

2,42

3,42

4,42

5,42

6,42

)64,42( lortnoK )82,42( A )54,42( B )65,42( C

( uhuS 0  )C

uhuS atar-ataR
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 82,42 – 65,42 0  kutnu lamron isidnok malad hisam tubesret uhus narasik anamid ,C

 onotrahirP turunem anamiagabes lukaC redaW naki napudihek nad nahubmutrep

 02 rasikreb lamitpo uhus narasik ,)4002( – 23  0 .C  

 

.c  Hp  

 narukugnep lisah ataD  ialin nakgnades ,61 naripmaL adap tahilid tapad Hp

atar - .21 lebaT adap tahilid tapad Hp atar  

atar ialiN .21 lebaT - Hp atar  

naukalreP  
nagnalU  

latoT  ataR - atar  1 2 3 
A 659,7  896,7  669,7  026,32  378,7  
B 299,7  098,7  058,7  237,32  019,7  
C 677,7  298,7  228,7  094,32  038,7  

latoT  248,07  - 
K.  450,8  439,7  089,7  869,32  989,7  

 

 atar nad nagnutihrep helorepid haleteS –  nakukalid akam ,Hp ialin atar

.31 lebaT adap tahilid tapad gnay magar kidis asilana  

Hp magar sisilanA .31 lebaT  
 rebmuS

namagareK  
bd  KJ  TK  gnutiH F   F %5  %1 F  

naukalreP  2 10,0  500,0  5,0 sn  41,5  29,01  
kacA  6 160,0  010,0  
latoT  8 170,0  510,0     

atayn adebreb tagnas : ** atayn adebreb : *  atayn adebreb kadit : sn  

 lisah nakkujnunem Hp magar kidis asilana nagnutihrep ,sataid lebat adaP

 adebreb kadit  naukalrep awhab itrareb gnay %5 F < gnutih F anamid atayn

 huragnep nakirebmem kadit adebreb gnay sisod nagned kitoiborp nairebmep

.aidem Hp padahret atayn  

 amales Hp ialin nakkujnunem gnay )41 rabmaG( kifarg halada ini hawab iD

.naitilenep  
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Hp padahret kitoiborp sisod huragnep kifarG .41 rabmaG  

 atar Hp –  038,7 aratna rasikreb naitilenep amales naarahilemep aidem atar

–  ini Hp narasiK .lamron isidnok malad hisam tubesret Hp narasik anamid ,989,7

 naki napudihek nad nahubmutrep kutnu lamitpo  anerak ,lukaC redaW naki

 5,6 halada lamitpo gnay nariarep Hp narasik awhab )2891( dyoB turunem – .5,8  

 atayn adebreb kadit huragnep irebmem kitoiborp nairebmep huragneP

 malad libats nad lamron isidnoK .aidem malad ada gnay nariarep Hp padahret

ynem nariarep  ilah lukaC redaW naki adap nahubmutrep ayntakgninem nakbabe

 anawuJ turunem naksalejid itrepes ini la te  gnay iretkab nahabmanep ,)0102( .

 irad satilauk naktakgninem tapad naarahilemep aidem adap nakgnutnugnem

akid ini laH .nakayadidubid gnay atoib nad aidem  tapad ini iretkab nakaner

awaynes ignarugnem -  tapad nad ,negortin nad ainomma itrepes awaynes

.negotap iretkab nahubmutrep nakenem  

OC kaynab nikameS 2  karegreb iskaer ,isaripser lisah irad naklisahid gnay

H noi naksapelem pahatreb araces nad nanak ek + m gnay  ria Hp nakbabeyne

 nakhutubmem gnay sisetnisotof sativitka nagned idajret aynkilabes iskaeR .nurut

OC noi kaynab 2 .)7002,idroK( kian ria Hp nakbabeynem  

 
 

57,7

8,7

58,7

9,7

59,7

8

50,8

)989,7( lortnoK )378,7( A )019,7( B )038,7( C

Hp

Hp atar-ataR
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NARAS NAD NALUPMISEK .5  
 
 

1.5  nalupmiseK  

 :tukireb iagabes naklupmisid tapad ini naitilenep iraD  

  naukalreP kitoiborp sisod naadebrep   padahret huragnep irebmem  ujal

nakap isrevnok oisar nad )RGS( kifiseps nahubmutrep   )RCF(  kadit ipatet

 padahret huragnep irebmem  lukaC redaW naki )RS( napudihsululek  .P(

.)sutatonib  

  isrevnok oisar /RCF nad kifiseps nahubmutrep ujal /RGS kiabret sisoD

 lukaC redaW naki nakap )sutatonib .P(  01 natadapek nagned halada 6 

 rasebes RCF ialin nad irah/WB/% 54,1 rasebes RGS ialin nagned lm/les

.6,2  

 

2.5  naraS  

 seps nahubmutrep ujal naktakgninem kutnU  nad )etaR htworG cificepS( kifi

 kutnu naknarasid lukaC redaW naki adap RCF ialin licekrepmem

01 natadapek nagned kitoiborp iretkab nakanuggnem 6 .lm/les  

  nagned nial naki seiseps padahret naitilenep nakukalem ragA

 gnay isisopmok nagned kitoiborp nakanuggnem  nakutnenem kutnu amas

.tubesret iretkab isisopmok kiab aparebes  
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AKATSUP RATFAD  

 
 

.mlh 271.atrakaJ.sreP ilawajaR.naitileneP anacneR nusuyneM .0991 .N.T ,nirimA  
 

 .2102 .suomynonA ievla sullicaB  . iretkab.igolofrom//:ptth - sullicab - ievla -  .topsgolb
moc .3102 rebmevoN 40 laggnat seskaiD .  

 
 adap kitoiborp nahabmanep huragneP .8002 .murgninirsuK nad hadifuM ,.M ,feirA
 tfiG aliN naki nakap isrevnok oisar nad nahubmutrep padahret nataub nakap

( sucitolin simorhcoerO  .) nanakireP haimlI alakreB  3 ( 35 : )2 - .85  
 

 ,htworG .8002 .rafnazaF ilA dna edazilA .M ,iravaY .V ,rabkailA .S ,.T ,irehgaB
( tuort wobiar fo daol laiborcim tug dna lavivrus ssikym suhcnyhrohcnO  yrf )

 .gnideef tsrif fo shtnom owt eht gnirud citoiborp htiw detnemelppus taid nevig
J hsikruT  secneicS citauqA dna seirehsiF fo lanruo 8 34 : - .84  

 
 satisrevinU .isatresiD .siporT metsisokE adap sigoloiB N isaskiF .7002 .R.I.A ,iweD

.)naktibretid kadit( .mlh 25 .roganitaJ .narajajdaP  
 

 isasiretkaraK .4002 .M.S,gnittuC ,.O.A,seuqirneH ,.M.T ,asobraB ,.H ,gnoH ,.L,cuD
 .nakanuG aisunaM kutnU aidesreT sullicaB kitoiborP

gro.sullicabisasiretkarak//:ptth .3102 rebmevoN 40 laggnat seskaiD .  
 

neffE  .nanakireP igoloiB .5891 .I.M ,eid .yrotsiH larutaN idutS : I naigaB   satlukaF
.mlh 231 .rogoB .BPI ,nanakireP  

 
 :urabnakeP .noitcetorP esaesiD msinagrO eniraM rof scitoiborP .2002 .I ,idneffE

.mlh 27 .uaiR satisrevinU .natualeK umlI nad nanakireP satlukaF  
 

( SAB kitoiborP nataubmeP idutS .8002 .inayluM .Y nad nubA ,.K ,imateaH  sullicaB
eaesiverec seccimorahcaS nad regin sulligrepsA ,simrofinehcil  iagabes )

 aliN nakI nahubmutreP padahret aynisakilpmI atres tnemelppuS deeF
hareM . .gnudnaB .narajajdaP satisrevinU  .mlh 45  

 
 gnadiB lanoisidnoK isakilpA :fitakilpA naabocreP nagnacnaR .8002 .A.K ,haifanaH
 ajaR TP tibreneP .itayaH nad ,irtsudnI ,nanakireP ,nakanreteP ,namanatreP

 .mlh 23.atrakaJ .adasreP odnifarG  

rdihobraK nataafnameP isneisifE idutS .6002 .S ,inayadnaH  igab nakaP ta
( emaruG nakI nahubmutreP caL ymaruog sumenorhpsO  nagned nalajeS )

 nainatreP tutitsnI .isatresiD .nilusnI nad naanrecneP miznE nahabureP
.)naktibretid kadit( .mlh 16 .rogoB .rogoB  

 
 isnetsiser iju nad isalosI .5002 .yreniluY .T nad ututipaN .R.N.R ,.R ,hisgninidraH

 talosi aparebeb sullicabotcaL   .hadner Hp adap satisrevidoiB  7 51 : )1( - .71  
 

( aoG redaW nakI kirtemofroM idutS .6002 .onoyraH sporcim suitnuP    ,rehtnuG
D naD kinU gnaY )8681 gnadnU ignudnili - igoloiB naitileneP tasuP .gnadnu -

.mlh 43 .dG ipiL  
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 .atrakaygoY .sserP ytisrevinU adaM hajaG .rutlukaukA kitoiborP .3002 .A ,otnairI
.mlh 54  

 retawhserF .3991 .ojdomtaojriW .S dna ,irasakitraK .N .S ,nettihW .J .A .M ,talettoK
tseW fo sehsiF  yelekraB .)asahab iwd iside( isewaluS dna aisenodnI nre

.mlh 392 .eropagniS .daoR rerreT ,dtI etP .skooB  
 

 .nagnasnaR .J dna nopldnoG .R ,matllaM .L ,nazuT .D.A ,rohC .K.W ,.S.L ,miL
htgneL .3102 - dnop eht fo spihsnoitaler thgiew -  .brab dettops derutluc

retnI secneicS lacigoloiB fo lanruoJ hcraeseR lanoitan  . 2 16 :)7( - .36  
 

 nakI nakaP kutnu aynnataafnameP :kitoiborP .8002 .okgnaT .M.A nad A ,ruysnaM
 .hadneR satilaukreB rutlukaukA aideM  3 541 : )2( - .941  

 
sullicaB kitoiborP iretkaB nahabmaneP huragneP .4002 .inruM   nakaP malad .ps

 nad nakaP isneisifE ,naanrecneP miznE sativitkA padahret natauB
imaruG nakI nahubmutreP  )caL ymaruog sumenorhpsO(  tutitsnI .siseT .

.mlh 04 .)naktibretid kadit( .rogoB .rogoB nainatreP  
 

imA masA liforP nad nietorP radaK .7002 .K .S ,orotnaP  nakanareP gnibmaK on
 satisrevinU .isartsaK )BP( reoB nakanareP gnibmaK nad natnaJ )EP( awatE

.mlh 55 .gnalaM .ayajiwarB  

9002 .A .H ,adazriP  iretkab esaetorp mizne rasak kartske sativitka naijaK .
aP( mais nitap naki avral irad isalosiid gnay .ps succocorciM  suisagn

.)sumlahtpopyh   satisrevinU .nariareP ayadiduB idutS margorP .siseT
h 49 .gnalaM .ayajiwarB ml . 

 padahret nakaP iulaleM kitoiborP iretkaB nairebmeP huragneP .9002 .P.F ,aitidarP
( udniW gnadU pudiH nagnusgnaleK nad nahubmutreP  sueaneP

nodonom ispirkS .)  kadit( .mlh 64 .rogoB .rogoB nainatreP tutitsnI .
)naktibretid  

( ayapeP hateG irad niapaP miznE nataafnameP naijaK .2102 .inadamhaR  aciraC
ayapap   26.nadeM .nadeM iregeN satisrevinU .gnigaD nakkanuleM kutnu ).L

.mlh  
 

udorpeR igoloiB kepsA .6002 .I ,itawamhaR  ilimaF ,2481 .V.C ruetnueB nakI isk
 awaJ ,gniwiliC )SAD( iagnuS narilA hareaD uluH naigaB iD )eadinirpyC

.mlh 06 .rogoB nainatreP tutitsnI .taraB  
 

 .suisinaK .narasebmeP nad nahinebmeP lukaC redaW nakI .5002 .R ,anamkuR
h 36 .atrakaygoY ml . 

 
.4891 .H ,ninaaS   .atpiC aniB .I diliJ .nakI isakifitnedI icnuK nad imonoskaT

.mlh 652 .gnudnaB  
 

 .nakI naanrecneP metsiS .0102 .Z ,sabmaS sserpdrow.sabmaskaibidlaz//:ptth  .
 moc metsis/02/60/0102/ - naanrecnep - /naki  .  rebmevoN 40 laggnat seskaiD
.3102  
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 nagneD aynnagnubuH nad riA satilauK sisilanA .9002 .J ,ihalaliS
 .aboT uanaD egilaB nariareP iD kitaukA isategeV namagarakenaeK

etamuS satisrevinU .mlh 36.aratU ar  
 

 .3102 .R ,iajniS imotanA  uata  metsis  naanrecnep  adap  naki  .
imotana/70/3102/moc.topsgolb.iajnistamhar//:ptth - uata - metsis - naanrecnep -

adap - lmth.naki  . .3102 rebmevoN 40 laggnat seskaiD  
 

002 .onowraS nad M ,gnaggnatiS 2. lukaC redaW ayadiduB .  rabeneP .isiveR isidE
lh 27 .kopeD .ayadawS m. 

 
.gnalaM .ayajiwarB satisrevinU .kopmoleK kacA nagnacnaR .2102 .itawoytsileoS  

 
 nad nahubmutreP padahret toggaM nairebmeP huragneP .7002 .D ,otnaiguS

akI hineB nad nakaPnairebmeP isneisifE ( imaruG n  sumenorhpsO
ymaruog .mlh 16 .rogoB .rogoB nainatreP tutitsnI .ispirkS.)  

 
 ,kerB nakI iskudorpeR retkaraK nad irtemofroM retkaraK .2102 .S ,hisgninayruS

sediohpro suitnuP   ,sewaT nad )2481 ,senneicnelaV( sucinavaj .P   ,rekeelB(
 hajdaG satisrevinU .hagneT awaJ aggnilabruP gniwalK iagnuS id )3681

.mlh 17.atrakaygoY .adaM  
 

 /dlrowlaiborcimeht/ten.ygoloiretcabkoobtxet//:ptth .sullicabotcaL .2102 .K ,radoT
lmth.arolflamron .3102 rebmevoN 40 laggnat seskaiD .  

 
 citoiborP .0002 .W eteartsreV dna ,P soolegroS ,G tuabmoR ,.L ,ereuhcsreV

 .erutlucauqa ni stnega lortnoc lacigoloib sa airetcab ver loiB loM aliborciM  46  
556 : - .176  

debmeM .8002 .akidemariV fitageN nad fitisoP marG iretkaB naka  .
naadebrep.dbircs//:ptth - iretkab - marg - fitisop - nad - fitagen .  .moc  seskaiD

.3102 rebmevoN 40 laggnat  

aimikoiB ijU .0102 .uyhaW  . goloiborkim/92430965/scod/moc.cotscod.www//:ptth  .i
 laggnat seskaiD .3102 rebmevoN 40  

onoskaciW  nad nahubmutreP padahreT rabeT tadaP huragneP .5002 .P ,
 meliN nakI pudiH nagnusgnaleK  itlessah sulihcoetsO  arahilepiD gnaY .V.C

 .notifireP nakaP nagneD atariC kudaW iD gnupA gniraJ abmaraK malaD
.mlh 65 .rogoB nainatreP tutitsnI  

ad otnakuS ,.E ,itutsaydiW  nagned kudaW nairatseleP ayapU .0102 .hayakuR .S n
 .nagnukgniL hamaR gnupA gniraJ abmareK ayadiduB  ranimeS gnidisorP

 igolonmiL lanoisaN  3 182 : - .492  

 tarotkeriD .iregeN malaD narasameP tarotkeriD .nakI rasaP atraW .0102 .IPW
 nad nahalogneP laredneJ  nairetnemeK .nanakireP lisaH narasameP

9281 NSSI .38 loV .nanakireP nad natualeK - .mlh 72 .6755  
 

 asolules nairebmep huragneP .3002 .atnigokoM .I nad idnaffA .R ,.Z ,sednaY
( imaruG naki hineb sigoloib isidnok padahret nakap malad  sumenorhpsO

caL ymaruog  .) uJ aisenodnI igoloitkI lanr  3 72 : )1( - .33  
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α radaK huragneP .1002 .anailuY -  isneisifE padahret adebreB gnay nakaP hcratS
( emaruG nakI linevuJ nahubmutreP nad nakaP ymaruog sumenorhpsO  .)

.mlh 36 .rogoB .rogoB nainatreP tutitsnI .ispirkS  
 

 sauL .0002 .A ,otnanuY  tatibaH nad nanakaM gnuleR hidniT gnapmuT nad gnuleR
upaS nakI aratnA -  utiS iD aynniaL nakI nagneD )siladrap sucrasopyH( upas

.mlh 27 .rogoB nainatreP tutitsnI .rogoB netapubaK ,gedugiC  
 

% /p/slamina/moc.oozedocpiz//:ptth .ps sullicabotcaL .2102 .oozedocpiZ  ./F5
.3102 rebmevoN 40 laggnat seskaiD  

 
pisnirP .1991 .nooB .H.J nad namsiuH .A .E ,.N ,dlevennoZ -  .nakI ayadiduB pisnirp

katsuP aidemarG .nahamejreT .mlh 813 .atrakaJ .amatU a  
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NARIPMAL  
 

 
naitileneP nahaB nad talA .1 naripmaL  

 
 
 
 
 
 
 
 
 
 
 
               
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
                                  

 tapmet muiraukA
naarahilemep  

 lukaC redaW nakI
)sutatonib .P(  

 kitilanA nagnabmiT
)rg 10.0 naitiletek(        

reteM OD  narecnegneP  

 Hp retem   laisremoK kitoiborP  008FP telleP nakaP  

tsedauqA  
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kitoiborP iretkaB inoloK .2 naripmaL  
 

       latoT  sullicabotcaL ps      latoT   sullicaB ps  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 latoT  retcabotozA ps          latoT  c secymorahccaS e eaeciver   
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 nataubmeP ajreK amekS .3 naripmaL ragA tneirtuN  )AN(  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 ragA tneirtuN marg 8,  
+ 

sedauka lm 001  
 

 kaynabes irtep nawaC
 51 – lm 52  

kitpesa araces gnautiD  

121 uhuS o  C  
tinem 51 amales   

isasiliretsiD  

 paiS nakanugid  

naknigniD  

naknegomohiD  
 kirtsil ropmok sata id

hididnem aggnih  
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 nataubmeP ajreK amekS .4 naripmaL htorB tneirtuN  )BN(  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 lm 05 tneirtuN  htorB  
 

kitpesa araces gnautiD  

121 uhuS o  C  
51 amales  tinem   

isasiliretsiD  

nakanugid paiS  

naknigniD  

lm 052 reyemnelrE  
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kitoiborP iretkaB nakaiB nataubmeP ajreK amekS .5 naripmaL  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

kitoiborp iretkab inrum talosI  
 

 AN aidem adap seroG
 irtep nawac malad

)lirets(  
 

 eso 1 kaynabes libmaiD  araces
kitpesa  

 pututid itrep nawaC
kitpesa araces tapar  

 

 uhus adap isabuknI
73 o maj 42 amales C  
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 .6 naripmaL marG naanraweP ajreK amekS  
 

 

 

 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 kejbo acaK
 nagned torpmesid

lohokla  
 

 usit nagned paL
 ulal  

 sataid rakabid
nesnub  

 
kejbo acaK   

 nagned iseteT
logul  

tinem 1 nakmaiD  

 eso muraJ
 nakliretsid  

nesnub ipa adap  
 

 araces libmaiD
kitpesa  

 teloiv latsirk setet 1
 nakmaid  

tinem 2  

 kitoiborp iretkaB
irtep nawac adap  

 

 ria nagned icuC
rilagnem  

 nagned saliB
lohokla  

kited 03 nakmaiD  

 ria nagned icuC
rilagnem  

 nagned ianraW
ninarfas  

kited 51 nakmaiD  

 ria nagned saliB
rilagnem  

 nad nakmaiD
nakgnirek  

 nagned itamA
 ayahac poksorkim

x0001 narasebrep  
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kitoiborP iretkaB nakaynabreP ajreK amekS .7 naripmaL  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

kitoiborp iretkab nakaiB   adap
AN aidem  

 

 malad ek nakkusaM
lm 001 BN aidem  

 

sitpesa araces inolok 1 libmaiD  

gnikahs   uhus adap surenem suret
73 o maj 42 amales C  
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kitoiborP iretkaB aimikoiB ijU lisaH .8 naripmaL  
 muratnalp sullicabotcaL  

SET SINEJ  LISAH  
PGB  FITISOP  

AROPS  FITAGEN  
TARDIHOBRAK TNEMREF    

asonibarA  FITAGEN  
asotkurFq  FITISOP  

asokulG  FITISOP  
asotkaL  FITISOP  
asotlaM  FITISOP  

lotinnaM  FITISOP  
asoniffaR  FITISOP  

asonmahR  FITAGEN  
nicilaS  FITISOP  

lotibroS  FITISOP  
asorkuS  FITISOP  

asolyX  FITISOP  
 UHUS NAHUBMUTREP    

52 0C FITISOP  
73 0C FITISOP  
04 0C FITAGEN  
54 0C FITAGEN  

lCaN IJU    
%3  FITISOP  
%4  FITISOP  

%5,6  FITISOP  
%01  FITISOP  

 ID HUBMUT    
   

ACM  FITAGEN  
IST  S2H,A/A - G, - 

TARTIC  FITAGEN  
LODNI  FITAGEN  

RM  FITAGEN  
PV  FITAGEN  

KITSIRETKARAK IJU    
esalataK  FITAGEN  
satilitoM  FITISOP  
esadiskO  FITAGEN  

kitiloetorP  FITISOP  
kitilolimA  FITISOP  
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kitilopiL  FITAGEN  
.BAL .XD  muratnalp.L  

 
 

 ievla sullicaB  

SET SINEJ  LISAH  
PGB  FITISOP  

AROPS  FITISOP  
TARDIHOBRAK TNEMREF    

asokulG  FITISOP  
asolyX  FITAGEN  

lotinnaM  FITAGEN  
asotkaL  FITAGEN  
asorkuS  FITISOP  
asotlaM  FITISOP  

asonibarA  FITAGEN  
NAHUBMUTREP UHUS    

02 0C FITISOP  
73 0C FITISOP  
04 0C FITISOP  
54 0C FITISOP  

 ID HUBMUT    
htorB tneirtuN  FITISOP  

ADS  FITAGEN  
IST  S2H,A/A - 

TARTIC  FITAGEN  
LODNI  FITISOP  

PV  FITAGEN  
%7 lCaN  FITISOP  

satilitoM  FITISOP  
sisylordyh hcratS  FITISOP  
sisylordyh niesaC  FITISOP  

NILLICINEP  VITISNES  
ATEB - ASILOMEH  FITISOP  

esalataK  FITISOP  
esadiskO  FITISOP  

tartiN iskudeR  FITAGEN  
eulB enelyhteM iskudeR  FITAGEN  

.BAL .XD  ievla .B  
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 suerec sullicaB  

SET SINEJ  LISAH  
PGB  FITISOP  

AROPS  FITISOP  
TARDIHOBRAK TNEMREF    

asokulG  FITISOP  
asolyX  FITAGEN  

lotinnaM  FITAGEN  
asotkaL  FITISOP  
asorkuS  FITAGEN  
asotlaM  FITISOP  

asonibarA  FITAGEN  
NAHUBMUTREP UHUS    

52 0C FITISOP  
73 0C FITISOP  
04 0C FITISOP  
55 0C FITAGEN  

 ID HUBMUT    
htorB tneirtuN  FITISOP  

ACM  FITAGEN  
IST  S2H,A/A - 

TARTIC  FITAGEN  
LODNI  FITAGEN  

RM  FITAGEN  
PV  FITISOP  

satilitoM  FITISOP  
sisylordyh hcratS  FITAGEN  

NILLICINEP  NETSISER  
ATEB - ASILOMEH  FITISOP  

esalataK  FITISOP  
esadiskO  FITAGEN  

tartiN iskudeR  FITISOP  
eulB .hteM iskudeR  FITISOP  

.BAL XD  suerec .B  
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 senegotycorcam retcabotozA  

SET SINEJ  LISAH  
NGB  FITISOP  

AROPS  FITAGEN  
hituP inoloK nemgiP  FITISOP  

hcratS  FITAGEN  
satilitoM  FITISOP  

TARDIHOBRAK TNEMREF    
asonibarA  FITAGEN  

asotkurF  FITAGEN  
asokulG  FITAGEN  
asotkaL  FITAGEN  
asotlaM  FITAGEN  

lotinnaM  FITISOP  
asoniffaR  FITAGEN  

asonmahR  FITAGEN  
nicilaS  FITAGEN  

lotibroS  FITAGEN  
asorkuS  FITAGEN  

asolyX  FITAGEN  
.BAL .XD  senegotycorcam.A  
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 eaisiverec secymorahccaS  

SET SINEJ  LISAH  
PGB  FITISOP  

leS gnidduB  FITISOP  
ahpyhoduesP  FITAGEN  

ebuT mreG  FITAGEN  
TARDIHOBRAK TNEMREF    

asokulG  FITAGEN  
asolyX  FITAGEN  

lotinnaM  FITAGEN  
asotkaL  FITAGEN  
asorkuS  FITISOP  
asotlaM  FITISOP  

asonibarA  FITAGEN  
lotisonI  FITAGEN  

asoniffaR  FITISOP  
loticluD  FITAGEN  

NAHUBMUTREP UHUS    
52 0C FITISOP  
73 0C FITISOP  
04 0C FITISOP  
55 0C FITAGEN  

 ID HUBMUT    
htorB tneirtuN  FITISOP  

ACM  FITAGEN  
IST  FITAGEN  

TARTIC  FITAGEN  
LODNI  FITAGEN  

RM  FITAGEN  
PV  FITAGEN  

satilitoM  FITISOP  
.BAL .XD  eaisivereC .S  
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kitoiborP iretkaB narecnegneP ajreK amekS .9 naripmaL  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

01 7 lm/les  01 6 lm/les  

 

01 9 lm/les  01 8 lm/les  

lm 1   lm 1  lm 1  

lCaN natural lm 9   lm 01
rutluk  

 iretkaB
kitoiborP  

lm 1  

lm 1  

lCaN natural lm 9  

01 5 lm/les  01 4 lm/les  
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nakaP nietorP tamiskorP sisilanA lisaH .01 naripmaL  

 

I tamiskorp lisaH  

 = N% (

 

lm

 

 

 

H

 

2

 

OS

 

4

 

−

 

lm

 

 

 

oknalb )

 

 

 

x

 

 

 

N

 

 

 

H

 

2

 

OS

 

4

 

 

 

x

 

 

 

41

 

,

 

800

 

tareb

 

 

 

lepmas

 

 

 

x

 

 

 

0001
 %001 x  

        =  (

 

11

 

,

 

4

 

−

 

0)

 

 

 

x

 

 

 

0

 

,

 

2

 

 

 

x

 

 

 

41

 

,

 

800

 

0

 

,

 

5

 

 

 

rg

 

 

 

x

 

 

 

0001
 %001 x  

       93,6 =  

,6 x N% = P% 52  

        = 93,6  52,6 x  

       49,93 =  

II tamiskorp lisaH  

 = N% (

 

lm

 

 

 

H

 

2

 

OS

 

4

 

−

 

lm

 

 

 

oknalb )

 

 

 

x

 

 

 

N

 

 

 

H

 

2

 

OS

 

4

 

 

 

x

 

 

 

41

 

,

 

800

 

tareb

 

 

 

lepmas

 

 

 

x

 

 

 

0001
 %001 x  

        =  (

 

11

 

,

 

5

 

−

 

0)

 

 

 

x

 

 

 

0

 

,

 

2

 

 

 

x

 

 

 

41

 

,

 

800

 

0

 

,

 

5

 

 

 

rg

 

 

 

x

 

 

 

0001
 %001 x  

       44,6 =  

52,6 x N% = P%  

       52,6 X 44,6 =  

       52,04 =  

P%  II tamiskorP lisaH + I tamiskorP lisaH =   

          2 

 52,04 + 49,93 =  

    2 

 590,04 =  
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( RGS ataD .11 naripmaL )etaR htworG lavivruS  kifisepS nahubmutreP ujaL /
lukaC redaW  ( sutatonib .P ) 

 

 = RGS

 

𝑛𝐿

 

 

 

𝑡𝑊

 

−

 

𝑛𝐿

 

 

 

𝑜𝑊

 

𝑡

 

−

 

𝑜𝑡
 %001 x  irah/hubut tareb  

:nagnareteK  
RGS  )irah/hubut tareb %( kifiseps nairah nahubmutrep ujaL :  

tW  atar toboB : - )g( naabocrep rihka adap naki atar  
oW   toboB : atar - )g( naabocrep lawa adap naki atar  

t  naabocrep aynamaL :  
ot  naabocrep lawA :  

 

naukalreP  
atar toboB - )rg( atar  

ek uggniM - 
0 1 2 3 4 

1K  046,0  327,0  287,0  428,0  888,0  
2K  046,0  737,0  808,0  128,0  078,0  
3K  046,0  417,0  197,0  538,0  168,0  
1A  046,0  247,0  538,0  098,0  719,0  
2A  046,0  457,0  528,0  288,0  319,0  
3A  046,0  147,0  177,0  138,0  788,0  
1B  046,0  247,0  158,0  209,0  910,1  
2B  046,0  337,0  138,0  278,0  149,0  
3B  046,0  047,0  848,0  119,0  240,1  
1C  046,0  357,0  208,0  148,0  209,0  
2C  046,0  037,0  597,0  138,0  468,0  
3C  046,0  237,0  308,0  238,0  268,0  

 

naukalreP  
ek iraH -  tW nL – 

oW nL  
 RGS

 tareb%(
)irah/hubut  

oW nL  tW nL  

1K  - 54,0  - 21,0  33,0  81,1  
2K  - 54,0  - 41,0  13,0  01,1  
3K  - 54,0  - 51,0  03,0  01,1  
1A  - 54,0  - 80,0  73,0  23,1  
2A  - 54,0  - 90,0  63,0  82,1  
3A  - 54,0  - 21,0  33,0  81,1  
1B  - 54,0  20,0  74,0  86,1  
2B  - 54,0  - 60,0  93,0  93,1  
3B  - 54,0  40,0  94,0  57,1  
1C  - 54,0  - 01,0  53,0  52,1  
2C  - 54,0  -0 41,  13,0  01,1  
3C  - 54,0  - 51,0  03,0  01,1  
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11 naripmaL  )natujnaL(  

 

ataD asilanA  

naukalreP  nagnalU  latoT  ataR - atar  1 2 3 
A 23,1  82,1  81,1  87,3  62,1  
B 86,1  93,1  57,1  28,4  16,1  
C 52,1  01,1  01,1  54,3  51,1  

latoT  - - - 50,21  - 
 

 nagnutihreP  

G = KF 2 50,21 = n / 2  = 9/ 6331,61  

23,1( = latot KJ 2 82,1( + ) 2 01,1( + ... + ) 2  ) – KF  

   =  7275,61 – ,61 6331  

   = 1934,0  

87,3( = naukalrep KJ 2  + ) 28,4( 2 54,3( + ) 2  3 / ) –  KF  

            =  4474,61 – ,61 6331  

            = 8043,0  

 latot KJ = kaca KJ – naukalrep KJ  

     =  1934,0 – 8043,0  

    =  3890,0  

namagareK asilanA lebaT  

 rebmuS
namagareK  

bd  KJ  TK  gnutiH F   F
%5  

%1 F  

naukalreP  
 

kacA  

2 
 
6 

8043,0  
 

3890,0  

4071,0  
 

4610,0  
 

*93,01  41,5  29,01  

latoT  8 1934,0  8681,0     

 atayn adebreb = *  
atayn adebreb kadit =  sn  :nagnareteK  

                       atayn adebreb =   *  

            atayn adebreb tagnas =  **  

11 naripmaL  )natujnaL(  
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 = naukalreP TK

 

𝐾𝐽

 

𝑏𝑑
  =

 

0

 

,

 

8043

 

2
 4071,0 =  

 = kacA TK

 

𝐾𝐽

 

𝑏𝑑
  =

 

0

 

,

 

3890

 

6
 4610,0 =  

gnutiH F   =

 

𝑇𝐾

 

 

 

𝑛𝑎𝑢𝑘𝑎𝑙𝑟𝑒𝑃

 

𝑇𝐾

 

 

 

𝑘𝑎𝑐𝐴
  =

 

0

 

,

 

4071

 

0

 

,

 

4610
 93,01 =  

 

 )licekreT atayN adeB( TNB ijU  

= DES  �

 

2

 

 

 

x

 

 

 

TK

 

 

 

kacA

 

r
  = �

 

𝟐

 

 

 

𝐱

 

 

 

𝟎

 

,

 

𝟒𝟔𝟏𝟎

 

 

 

𝟑
65401,0 =  

% 5  TNB  DES x )kaca bd( %5 t lebat =  

   = 65401,0 x 19644,2  

  58552,0 =  

%1 TNB  DES x )kaca bd( %1 t lebat =  

    = 34707,3  65401,0 x  

   = 56783,0  

 

 

 

 

 laimoniloP ijU nagnutihreP lanogohtrO  

naukalreP  
)sisod(  

latoT  
T( I) 

C( gnidnabmeP I) 
reiniL  kitardauK  

A 87,3  -1 1 
B 28,4  0 -2 
C 54,3  1 1 

=Q C∑ i T x i 50,21  - 33,0  - 14,2  
rK  - 6 = 3 x 2  81 = 3 x 6  

Q = isergeR KJ 2 rK/  - 810,0 51  76223,0  
 

11 naripmaL  )natujnaL(  

ataR -  atar
naukalrep  

51,1 = C  62,1 = A  16,1 = B  isatoN  

51,1 = C  - - - a 
62,1 = A  11,0 sn  - - a 
16,1 = B  **64,0  *53,0  - b 
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latoT isergeR KJ   = ,0 76223,0 + 51810  

    = 28043,0  

 magar kidis lebat nataubmep naktujnalid lanogohtro laimonilop lebat iraD

:avruk iserger  

 rebmuS
namagareK  bd  KJ  TK   F

gnutiH  %5 F  %1 F  

naukalreP.1  
  - reiniL  
- kitardauK  

2 
1 
1 

- 
810,0 51  

76223,0  

- 
810,0 51  

76223,0  

- 
01,1 sn  

*76,91 * 

41,5  29,01  

   .2  kacA  6 3890,0  4610,0  - 
latoT  8 - 

 

R2 tardauK   =

 

KJ

 

 

 

isergeR

 

 

 

tardauK

 

KJ

 

 

 

latot

 

 

 

iskerokreT
  =

 

0

 

,

 

76223

 

0

 

,

 

76223

 

+

 

0

 

,

 

3890
 77,0 =  

R  88,0 =  

kitardauk naamasreP  

b = Y 0 b + 1 b + jU. 2 jU. 2 

ataR - naukalreP atar  

  = ’x

 

4

 

+

 

6

 

+

 

8

 

3
  =

 

81

 

3
 6 =  

  = jU

 

𝑥

 

−

 

𝑥

 

′

 

𝑑
  =

 

𝑥

 

−

 

6

 

2
  jU 2  =

 

𝑥

 

2

 

−

 

21

 

𝑥

 

+

 

63

 

4
 

anamiD  4 = x  = jU akam -1 

  6 = x  0 = jU akam  

  8 = x  1 = jU akam  

naukalreP  A B C latoT  
jX  4 6 8 81  
jU  -1 0 1 0 
jU 2 1 0 1 2 
jU 4 1 0 1 2 
jiY  87,3  28,4  54,3  50,21  

jiY.jU  - 87,3  0 54,3  - 33,0  
jU 2 jiY.  87,3  0 54,3  32,7  

 

 naripmaL 11  )natujnaL(  
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kitardauk naamasrep iracnem kutnU  

b ialin iracneM 1 

jiY.jU ∑  b = 1    . r jU∑ 2 

- 33,0   b = 1 6 .  

       b1   = - 550,0  

jiY∑   b = 0 b + n . 2  . r . jU∑ 2 

50,21   b = 0 b + 9 . 2 )1( . . . 6 .  

jU∑ 2 jiY.  b = 0  . r . jU∑ 2 b + 2  . r . jU∑ 4 

32,7   b = 0 b + 6 . 2 )2( . . . 6 .  

 

)2( nad )1( naamasreP  

50,21   b = 0 b + 9 . 2  2x 6 .    1,42  b = 0 b + 81 . 2 21 .  

32,7   b = 0 b + 6 . 2  3x 6 .   64,12  b = 0 b + 81 . 2     81 . - 

      14,2   = - b 6 2 

          b2  = - 104,0  

)1( naamasrep ek nakisubirtsidid ialiN  

jiY∑   b = 0 b + n . 2  . r . jU∑ 2 

50,21   b = 0 b + 9 . 2 6 .  

50,21   b = 0 ( + 9 . - 104,0 6 . )  

50,21   b = 0  9 . – 604,2  

 50,21  + 604,2  b = 0 9 .  

654,41   b = 0 9 .  

       b0   = 606,1  
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11 naripmaL  )natujnaL(  

 

b ialiN 0 b , 1 b nad 2 :kitardauk mumu sumur malad ek nakisutitbusid  

b = Y 0 b + 1 b + jU. 2 jU. 2 

   [ + 606,1 = (

 

�

 

0

 

.

 

550 )

 

�

 

0

 

,

 

5

 

𝑥

 

�

 

3

 

� ([ + ] - )104,0 x52,0( 2- ]9+x3  

    = 606,1  –  x5720,0  +  5610,0 - x52001,0 2  x302,1 + – )906,3  

    = -  x5571,1 + 5689,1 - x52001,0 2  

:utiay aynkitarduk naamasrep ,idaJ  

 = Y - x52001,0 2  x5571,1 + – 5689,1  

 kutnU  4 = x   = y akam 5111,1  

 6 = x  = y akam  5754,1  

 8 = x  = y akam  5100,1  

 naamasrep irad kacnup kitit ialin iracnem kutnU  

 = Y - x52001,0 2  x5571,1 + – 5689,1  

0 = ’Y uata 0= Y naamasrep irad amatrep nanuruT  

      ’Y     (2[ = -  + ]x)52001,0 5571,1  

      0     = -  + x5002,0 5571,1  

,0 5002  =  x 5571,1  

      x     = 68,5  

naamasrep ek nakisutitbusid x ialiN  

 = Y - x52001,0 2  x5571,1 + – 5689,1  

 = Y 54,1  

 rasebes mumiskam RGS ialin ,idaJ irah/hubut tareb %54,1   sisod adap tapadid

01 6 .lm/les  
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1 naripmaL 2 ( RS ataD . etaR lavivruS napudihsululeK /)  lukaC redaW  (  .P
sutatonib ) 

 

 = RS %001x
oN
tN

 

: nagnareteK
 

RS  )%( naki napudihsululeK  =  

tN  )roke(naarahilemep rihka adap naki halmuJ  =  

oN  )roke( naarahilemep lawa adap naki halmuJ  =  

 

naukalreP   halmuJ  nakI ek uggniM -  halmuJ
 nakI
itaM  

)%( RS  
lawA  rihkA  

1K  01  9 1 %09  
2K  01  9 1 %09  
3K  01  8 2 %08  
1A  01  01  0 %001  
2A  01  01  0 %001  
3A  01  01  0 %001  
1B  01  01  0 %001  
2B  01  01  0 %001  
3B  01  01  0 %001  
1C  01  01  0 %001  
2C  01  9 1 %09  
3C  01  01  0 %001  

 

 ataD asilanA  

naukalreP  nagnalU  latoT  ataR - atar  1 2 3 
A 001  001  001  003  001  
B 001  001  001  003  001  
C 001  09  001  092  76,69  

latoT  - - - 098  - 
K 90 09  08  062  76,68  

 

:nagnutihreP  

G = KF 2 098 = n /  2  = 9 / 11,11088  

001( = latot KJ 2 001( + ) 2  ... + ) 09( 2  ) 001( + 2  ) – KF  
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)natujnaL( 21 naripmaL  

 

   00188  = – 11,11088  

   98,88 =  

 naukalrep KJ  003( = 2 003( + ) 2 092( + ) 2  3 / ) -  KF  

             33,33088 = – 11,11088  

           22,22 =  

 kaca KJ   latot KJ = – naukalrep KJ  

     98,88 = – 22,22  

    76,66 =  

 

namagareK asilanA lebaT  

 rebmuS
namagareK  

bd  KJ  TK  F 
gnutiH  

%5 F  %1 F  

naukalreP  2 22,22  11,11  1 sn  41,5  29,01  
kacA  6 76,66  11,11  

latoT  8 98,88  22,22        
atayn adebreb kadit : sn  

 
atayn adebreb kadit =  sn  :nagnareteK  

                       atayn adebreb =   *  

            atayn adebreb tagnas =  **  
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( RCF ataD .31 naripmaL oitaR noisrevnoC dooF  nakaP isrevnoK oisaR /)
( lukaC redaW sutatonib.P ). 

naukalreP  
 

ek uggniM nakirebiD gnay nakaP halmuJ - )rg(   nakap halmuJ
 gnay

)rg( ismusnokid  0 1 2 3 
1K  291,0  712,0  532,0  742,0  198,0  
2K  291,0  122,0  242,0  642,0  109,0  
3K  291,0  412,0  732,0  052,0  398,0  
1A  291,0  222,0  052,0  762,0  139,0  
2A  291,0  622,0  742,0  562,0  39,0  
3A  291,0  222,0  132,0  942,0  498,0  
1B  291,0  222,0  552,0  172,0  49,0  
2B  291,0  022,0  942,0  262,0  329,0  
3B  291,0  222,0  452,0  372,0  149,0  
1C  291,0  622,0  142,0  252,0  119,0  
2C  291,0  912,0  832,0  942,0  898,0  
3C  291,0  712,0  142,0  942,0  998,0  

 

naukalreP  
atar toboB - ek uggniM )rg( atar -  nahabmatreP

)rg( toboB  0 1 2 3 4 
1K  046,0  327,0  287,0  428,0  888,0  842,0  
2K  046,0  737,0  808,0  128,0  078,0  032,0  
3K  046,0  417,0  197,0  538,0  168,0  122,0  
1A  046,0  247,0  538,0  098,0  719,0  772,0  
2A  046,0  457,0  528,0  288,0  319,0  372,0  
3A  046,0  147,0  177,0  138,0  788,0  742,0  
1B  046,0  247,0  158,0  209,0  910,1  973,0  
2B  046,0  337,0  138,0  278,0  149,0  103,0  
3B  046,0  047,0  848,0  119,0  240,1  204,0  
1C  046,0  357,0  208,0  148,0  209,0  262,0  
2C  046,0  037,0  597,0  138,0  468,0  422,0  
3C  046,0  237,0  308,0  238,0  268,0  222,0  

 

 

( RCF oitaR noitrevnoC dooF  )  

 = )rg( naarahilemep amales ismusnokid gnay nakap halmuj  
tobob nahabmatrep  )rg( helorepid gnay  
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31 naripmaL  )natujnaL(  
 

naukalreP  RCF  
1K  295,3  
2K  719,3  
3K  040,4  
1A  163,3  
2A  604,3  
3A  916,3  
1B  084,2  
2B  660,3  
3B  043,2  
1C  774,3  
2C  800,4  
3C  940,4  

 

 ataD asilanA  

naukalreP  
nagnalU  

latoT  ataR - atar  
1 2 3 

A 163,3  604,3  916,3  683,01  264,3  
B 084,2  660,3  043,2  688,7  826,2  
C 774,3  800,4  940,4  435,11  448,3  

latoT  - - - 608,92  - 
 

 nagnutihreP  

G = KF 2 608,92 = n / 2  = 9/ 17,89  

163,3( = latot KJ 2 604,3( + ) 2 940,4( + ... + ) 2  ) – KF  

  = 565,101  – 17,89  

   = 558,2  

 naukalrep KJ ( = 683,01 2 ( + ) 688,7 2 ( + ) 435,11 2  3 / ) –  KF  

           =  030,101 – 17,89  

           23,2 =  

 latot KJ = kaca KJ – naukalrep KJ  

     = 558,2  – 23,2  

    = 535,0  
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31 naripmaL  )natujnaL(  

 

namagareK sisilanA lebaT  

 rebmuS
namagareK  

bd  KJ  TK  gnutiH F   F
%5  

%1 F  

naukalreP  2 23,2  61,1  0,31 3 **  41,5  29,01  
kacA  6 535,0  ,0 980  
latoT  8 558,2  942,1     

atayn adebreb tagnas = **  

)licekreT atayN adeB( TNB ijU  

= DES  �

 

𝟐

 

 

 

𝐱

 

 

 

𝐓𝐊

 

 

 

𝐤𝐚𝐜𝐀

 

𝐫
  = �

 

𝟐

 

 

 

𝐱

 

 

 

0

 

,

 

980

 

 

 

𝟑
342,0 =  

% 5  TNB  DES x )kaca bd( %5 t lebat =  

  342,0 x 19644,2 =  

  495,0 =  

%1 TNB  DES x )kaca bd( %1 t lebat =  

  ,0 x 34707,3  = 342  

  109,0 =  

 

 

 

 

lanogohtrO laimoniloP ijU nagnutihreP  

naukalreP  
)sisod(  

latoT  
T( I) 

C( gnidnabmeP I) 
reiniL  kitardauK  

A 683,01  -1 1 
B 688,7  0 -2 
C 435,11  1 1 

=Q C∑ i T x i 608,92  841,1  841,6  
rK  - 6 = 3 x 2  81 = 3 x 6  

Q = isergeR KJ 2 rK/  - 56912,0  88990,2  
 

 

ataR -  atar
naukalrep  

 = B 826,2   = A 264,3   = C 448,3  isatoN  

 = B 826,2  - - - a 
 = A 264,3  438,0 * - - bc 
 = C 448,3  **612,1  283,0 sn  - c 
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31 naripmaL  )natujnaL(  
 

latoT isergeR KJ   = 56912,0   + 88990,2  

    = 35913,2  

 magar kidis lebat nataubmep naktujnalid lanogohtro laimonilop lebat iraD

:avruk iserger  

 rebmuS
namagareK  bd  KJ  TK  gnutiH F  %5 F  %1 F  

naukalreP.1  
  - reiniL  
- kitardauK  

2 
1 
1 

- 
56912,0  
88990,2  

- 
56912,0  
88990,2  

- 
864,2 sn  

**95,32  

41,5  29,01  

.2  kacA  6 0 535,  ,0 980  - 
latoT  8 - 

 

R2 reiniL    =

 

KJ

 

 

 

isergeR

 

 

 

reiniL

 

KJ

 

 

 

latot

 

 

 

iskerokreT
  =

 

0

 

,

 

56912

 

0

 

,

 

56912

 

+

 

0

 

,

 

535
192,0 =  

R  45,0 =  

R2 tardauK   =

 

KJ

 

 

 

isergeR

 

 

 

tardauK

 

KJ

 

 

 

latot

 

 

 

iskerokreT
  =

 

2

 

,

 

88990

 

2

 

,

 

88990

 

+

 

0

 

,

 

535
 797,0 =  

R  98,0 =  

 naamasreP kitardauk  

b = Y 0 b + 1 b + jU. 2 jU. 2 

ataR - naukalreP atar  

  = ’x

 

4

 

+

 

6

 

+

 

8

 

3
  =

 

81

 

3
 6 =  

  = jU

 

𝑥

 

−

 

𝑥

 

′

 

𝑑
  =

 

𝑥

 

−

 

6

 

2
  jU 2  =

 

𝑥

 

2

 

−

 

21

 

𝑥

 

+

 

63

 

4
 

 

anamiD  4 = x  = jU akam -1 

  6 = x  0 = jU akam  

  8 = x  1 = jU akam  
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31 naripmaL  )natujnaL(  

naukalreP  A B C latoT  
jX  4 6 8 81  
jU  -1 0 1 0 
jU 2 1 0 1 2 
jU 4 1 0 1 2 
jiY  683,01  688,7  435,11  608,92  

jiY.jU  - 683,01  0 435,11  841,1  
jU 2 jiY.  683,01  0 435,11  29,12  

 

kitardauk naamasrep iracnem kutnU  

b ialin iracneM 1 

jiY.jU ∑  b = 1    . r jU∑ 2 

841,1   b = 1 6 .  

       b1  191,0 =  

jiY∑   b = 0 b + n . 2  . r . jU∑ 2 

608,92   b = 0 b + 9 . 2 )1( . . . 6 .  

jU∑ 2 jiY.  b = 0  . r . jU∑ 2 b + 2  . r . jU∑ 4 

29,12   b = 0 b + 6 . 2 )2( . . . 6 .  

)2( nad )1( naamasreP  

608,92   b = 0 b + 9 . 2   6 .   608,92   =  9 b0  +  6 b2 

29,12   b = 0 b + 6 . 2   6 .   29,12   =  6 b0  +  6 b2     - 

      688,7  b 3 = 0 

           b0  = 26,2  

)2( naamasrep ek nakisubirtsidid ialiN  

jiY∑   b = 0 b + n . 2  . r . jU∑ 2 

29,12   b = 0 b + 6 . 2 6 .  

29,12   b + 6 . 26,2 = 2 6 .  

29,12    = b 6 + 77,51 2 

b 6 2   29,12 = – ,51 77  
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31 naripmaL  )natujnaL(  

 

      b 6 2  = 51,6  

       b2   = 520,1  

b ialiN 0 b , 1 b nad 2 :kitardauk mumu sumur malad ek nakisutitbusid  

b = Y 0 b + 1 b + jU. 2 jU. 2 

    =  26,2 [ + (

 

0

 

,

 

191 )

 

�

 

0

 

,

 

5

 

𝑥

 

�

 

3

 

� )520,1([ + ] x52,0( 2- ]9+x3  

    =  26,2  +  x5590,0[ - 375,0 ] 652,0( + 52 x2 – ,3 570 )522,9 + x  

    =  272,11 – x52652,0 + x5979,2 2 

 ,idaJ :utiay aynkitarduk naamasrep  

 = y x52652,0  2 –  272,11 + x5979,2  

 kutnU  4 = x   = y akam 454,3  

 6 = x   = y akam 26,2  

 8 = x   = y akam 638,3  

 naamasrep irad kacnup kitit ialin iracnem kutnU  

  = y x52652,0  2 – 272,11 + x5979,2  

= Y naamasrep irad amatrep nanuruT   0 0 = ’Y uata  

      ’Y        (2[ = 52652,0  ]x) – 5979,2  

     0        = 5215,0  x – 5979,2  

  - 215,0 5  =  x - 5979,2  

     x        = 8,5  

naamasrep ek nakisutitbusid x ialiN  

 = y x52652,0  2 – 272,11 + x5979,2  

 = y 6,2  

 rasebes RCF ialin ,idaJ 6,2  01 sisod adap tapadid 6 .lm/les  
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 narukugneP ataD .41 naripmaL OD  )mpp(  

 
ataD asilanA  

naukalreP  
nagnalU  

latoT  ataR - atar  1 2 3 
K 08,5 6 64,5 2 00,6  862,71  657,5  
A 405,5  495,5  487,5  88,61 2 726,5  
B 831,5  673,5  207,5  612,61  504,5  
C 868,5  867,5  828,5  464,71  128,5  

 

:nagnutihreP  

G = KF 2 265,05 = n /  2  = 9 / 50,482  

 KJ 405,5( = latot 2 495,5( + ) 2 8,5( + ... + ) 82 2  ) – KF  

   25,482  = – 50,482  

  74,0 =  

288,61( = naukalrep KJ 2 612,61( + ) 2 464,71( + ) 2  3 / ) -  KF  

            713,482 = – 50,482  

           62,0 =  

 latot KJ = kaca KJ – naukalrep KJ  

    74,0 = – 62,0  

   12,0 =  

naukalreP  
ek uggniM - 

ataR - atar  
0 1 2 3 4 

1K  83,5  03,6  01,6  20,5  32,6  08,5 6 
2K  60,5  14,5  70,6  70,5  07,5  64,5 2 
3K  06,6  23,6  72,6  10,5  08,5  00,6  
1A  62,5  11,6  13,5  60,5  87,5  405,5  
2A  12,5  64,6  83,5  21,5  08,5  495,5  
3A  70,6  44,6  06,5  61,5  56,5  487,5  
1B  20,5  32,5  11,5  30,5  03,5  831,5  
2B  03,5  75,5  54,5  11,5  54,5  673,5  
3B  31,6  52,6  44,5  90,5  06,5  207,5  
1C  21,6  08,5  55,6  40,5  38,5  868,5  
2C  64,5  75,6  06,5  11,5  01,6  867,5  
3C  12,6  44,6  12,5  80,5  02,6  828,5  
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 41 naripmaL ( natujnaL ) 

 

namagareK asilanA lebaT  

 rebmuS
namagareK  

bd  KJ  TK   F
gnutiH  

%5 F  %1 F  

naukalreP  2 62,0  31,0  ,3 71 sn  41,5  29,01  
kacA  6 12,0  530,0  

latoT  8 4,0 7  561,0        
atayn adebreb kadit : sn  

 
atayn adebreb kadit =  sn  :nagnareteK  

                       atayn adebreb =   *  

            atayn adebreb tagnas =  **  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



48  
 

 
 

uhuS narukugneP ataD .51 naripmaL  (0 )C  

 
ataD asilanA  

naukalreP  
nagnalU  

latoT  ataR - atar  
1 2 3 

K 05,42  24,42  84,42  4,37  64,42  
A 25,42  60,42  82,42  68,27  82,42  
B 44,42  25,42  04,42  63,37  54,42  
C 25,42  46,42  45,42  7,37  65,42  

 

 nagnutihreP  

G = KF 2 29,912 = n /  2 ,3735 = 9 / 768  

25,42( = latot KJ 2 60,42( + ) 2 45,42( + ... + ) 2  ) – KF  

   = 801,4735  – ,3735 768  

  142,0 =  

68,27( = naukalrep KJ 2 63,37( + ) 2 7,37( + ) 2  3 / ) -  KF  

            4689,3735 = – ,3735 768  

           4911,0 =  

 latot KJ = kaca KJ – naukalrep KJ  

     142,0 = – 4911,0  

   6121,0 =  

naukalreP  
ek uggniM - 

ataR - atar  
0 1 2 3 4 

1K  2,42  7,42  3,42  9,42  4,42  05,42  
2K  3,42  6,42  1,42  8,42  3,42  24,42  
3K  6,42  5,42  7,32  3,52  3,42  84,42  
1A  9,42  7,32  0,42  5,52  5,42  25,42  
2A  2,42  8,32  7,32  8,42  8,32  60,42  
3A  1,42  5,42  8,32  1,52  9,32  82,42  
1B  3,42  7,42  7,32  3,52  2,42  44,42  
2B  4,42  4,42  8,32  5,52  5,42  25,42  
3B  6,42  8,32  7,32  4,52  5,42  04,42  
1C  9,32  6,42  8,32  6,52  7,42  25,42  
2C  7,42  7,42  6,32  7,52  5,42  46,42  
3C  5,42  7,42  8,32  5,52  2,42  45,42  
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 51 naripmaL ( natujnaL ) 

 

namagareK asilanA lebaT  

 rebmuS
namagareK  

bd  KJ  TK  gnutiH F  %5 F  %1 F  

naukalreP  2 4911,0  7950,0  559,2 sn  41,5  29,01  
kacA  6 6121,0  2020,0  
latoT  8 142,0  9970,0     

atayn adebreb kadit : sn  
 
 

atayn adebreb kadit =  sn  :nagnareteK  

                       atayn adebreb =   *  

            atayn adebreb tagnas =  **  
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Hp narukugneP ataD .61 naripmaL  

 

ataD asilanA  

naukalreP  
nagnalU  

latoT  ataR - atar  1 2 3 
K.  450,8  439,7  089,7  869,32  989,7  
A 659,7  896,7  669,7  026,32  378,7  
B 299,7  098,7  058,7  237,32  019,7  
C 677,7  298,7  228,7  094,32  038,7  

 

: nagnutihreP  

G = KF 2 248,07 = n /  2 126,755 = 9 /  

659,7( = latot KJ 2 896,7( + ) 2 228,7( + ... + ) 2  ) – KF  

   = 296,755  – 126,755  

  170,0 =  

026,32( = naukalrep KJ 2 237,32( + ) 2 094,32( + ) 2  3 / ) -  KF  

            = 136,755  – 126,755  

            = 10,0  

 latot KJ = kaca KJ – naukalrep KJ  

   0,0 = 17  – 0,0 1 

    = 0,0 16  

naukalreP  
ek uggniM - 

ataR - atar  
0 1 2 3 4 

1K  24,7  89,7  60,8  14,8  4,8  450,8  
2K  63,7  70,8  11,8  50,8  80,8  439,7  
3K  84,7  1,8  89,7  31,8  12,8  089,7  
1A  23,7  70,8  51,8  21,8  21,8  659,7  
2A  62,7  47,7  19,7  47,7  48,7  896,7  
3A  23,7  1,8  90,8  12,8  12,8  669,7  
1B  04,7  8 60,  61,8  11,8  32,8  299,7  
2B  54,7  39,7  61,8  30,8  88,7  098,7  
3B  53,7  58,7  1,8  58,7  1,8  058,7  
1C  34,7  87,7  11,8  76,7  98,7  677,7  
2C  54,7  20,8  30,8  59,7  10,8  298,7  
3C  13,7  10,8  59,7  89,7  68,7  228,7  
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1 naripmaL 6 ( natujnaL ) 

 

namagareK asilanA lebaT  

 rebmuS
namagareK  

bd  KJ  TK  gnutiH F  %5 F  %1 F  

naukalreP  2 10,0  500,0  5,0 sn  41,5  29,01  
kacA  6 160,0  010,0  
latoT  8 0,0 17  0,0 51     

atayn adebreb kadit : sn  
 

atayn adebreb kadit =  sn  :nagnareteK  

                       atayn adebreb =   *  

            atayn adebreb tagnas =  **  

 


