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II BAB  

IROET NASADNAL  

2.1 haradreB mameD naitregneP  eugneD  

 haradreB mameD eugneD  )DBD(   gnay tuka mamed tikaynep halada

 suriv helo nakbabesid D  eugne  iulalem aisunam harad naraderep ek kusam gnay

 suneg irad kumayn natigig sedeA  aynlasim , itpygeA sedeA   nad sedeA  sutcipobla  .

itpygeA sedeA   suriv awabmep kumayn halada eugned   kaynab gnilap gnay

 kumayN .)2102 ,IR sekpeD( haradreb mamed tikaynep nakbabeynem nakumetid

itpygeA sedeA   tigiggnem gnires ini kumayN .aipoihtE nad lisarB irad lasareb

nad igap utkaw adap aisunam   kumayn nagned adebreB .gnais A sedeA  sutcipobl

 kumayn ,hamur nagnarakep uata nubek id laggnit gnay itpygeA sedeA   akus hibel

 ,rudit tapmet hawab id itrepes babmel nad paleg tapmet id ,hamur malad id laggnit

S .rupad uata ,idnam ramak  ,tesolk t gnay gnaroese DBD tikaynep anekre   iadnatid

mamed nagned    uata hamel ,salej gnay babeynep apnat irah 7 iapmas 2 kadadnem

 kitnib 8 apureb tiluk id naharadnep adnat iatresid ,itah ulu ireyn ,hasileg ,usel

gnadak ,mabel ,naharadnep - ,harad hatnum ,harad kareb ,nasimim gnadak  

.)1002 ,nawardnI( nurunem naradasek  

2.2  sinilk asongaiD  

 suriv iskefni ,naklubmitid gnay alajeg sinej nakrasadreB  eugned

 mameD utiay ,3 idajnem nakkopmolekid  eugneD  ,)DD( DBD  nad ,  kcohS eugneD

 emordnyS )SSD(  .)0102 ,IR sekpeD(  

 mameD  .a  eugneD  

DD   uata  reveF eugneD )FD(   adebreb gnay iskefni alajeg nakirebmem

 gnay mamed halada iyab adap alajeG .utnetret rumu nagnolog adap

 mamed halada aynalajeg ,asawed gnaro adaP .maur aynlucnum iatresid

t nad toto ireyn ,atam gnakaleb id ireyn ,tareb alapek tikas ,iggnit lu  gna

hatnum  ,laum ,idnes uata  .maur lucnum nad  

  .b DBD   

 susaK DBD   uata  reveF cigaromeH eugneD )FHD(   alajeg naklubminem

lajeg nagned amas ripmah gnay a DD  idajret ini susak adap numaN .
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nep mc2> itah narasebmep,tabeh naharad   nakianek nad  tirkotameh  nagned

 halmuj nanurunep  tisobmort .tapec gnay  

  .c SSD  

 suriv gnaresret gnaroeses akij idajret ini susaK  eugned  audek gnay kutnu

k ,tapec tuynedreb idan halada aynalajeG .aynilak  ,babmel nad nignid tilu

hasileg  ad hulubmep raul id nariac narocobek idajret nad  .har SSD  

.naitamek naktabikagnem tapad gnay harapret suriv iskefni nakapurem  

 kilbupeR natahesek nairtnemek naktibretid gnay ukas ukub nakrasadreB

:utiay ,DBD alajeg 4 tapadret )3102( aisenodnI  

1. 2 mameD - srep nad toto ireyn ,alapek tikas iatresid tapad irah 7  ,naidne

 .atam alob gnakaleb tikas  

2.  naharadrep kitnib ,fitisop tekinrot iju itrepes naharadrep isatsefinaM

( eihcetep .haradreb BAB ,harad hatnum ,haradreb isug ,nasimim ,)  

3. .3mm / 000.001 tisobmort halmuj nanuruneP  

4. adnaT - nep apureb asib amsalp narocobek adnat  natakgni tirkotameh   02 ≥

 .%  

 3.2  haradreB mameD esaF  

 suriv iskefniret haleteS D  ,eugne  atirednep DBD   esaf 3 imalagnem naka

 esaf utiay sirbef sitirk esaf ,  .)0102 ,IR sekpeD( nahilumep esaf nad  

 esaF  .a sirbeF  

 iatresid irah 7 iapmas 2 amales iggnit kadadnem mamed ,ini esaf adaP

 ,hubut hurules ireyn ,naharemek akum  ametire tiluk   adaP .alapek tikas nad

 iskejni ,koroggnet ireyn nakumetid susak aparebeb  gniraf  nad laum

.hatnum  

sitirK esaF  .b  

h adap idajret ini esaF  nagned iadnatid gnay irah 7 iapmas 3 ek tikas ira

 nakianek ,hubut uhus nanurunep  relipak satilibaemrep  adap nakasurek(

 narocobek aynlubmit nad )harad hulubmep  amsalp  aynasaib gnay

 idajret tapad ini esaf adaP .maj 84 iapmas 42 amales gnusgnalreb kcohs . 
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 .c  nahilumeP esaF  

haleteS  idajret ,itawelret sitirk esaf  nahalrep araces nariac nailabmegnep

.kiabmem atirednep mumu naadaeK .aynhaletes maj 27 iapmas 84 adap  

 4.2  iskiderP  

noitusaN turuneM  nad  nawaytesarP  8002(  dammahuM helo pitukid gnay )

F )9002( izua , nakisinifednem  iskiderp  halada   nakarikrepmem kutnu sesorp

 aparebeb    nahutubek    asamid    gnatad    gnay    nahutubek itupilem    naruku malad

,satitnauk  ,satilauk   ihunemem akgnar malad nakhutubid gnay isakol nad utkaw

naatnimrep  gnarab  nupuata  asaj . 

turuneM  8002( nawaytesarP nad noitusaN p  ,)  noziroh irad tahilid iskider

 :utiay ,agit ada utkaw  

1.  gnajnaP akgnaJ iskiderP  

 01 iapmas 2 aynmumU nuhaT  naanacnerep kutnu nakanugid ini iskiderP .

.ayadrebmus naanacnerep nad kudorp  

2. hagneneM akgnaJ iskiderP  

 42 iapmas 1 aynmumU naluB  naksusuhkgnem hibel ini iskiderP .

 kutnu nakanugid aynasaib ,gnajnap akgnaj iskiderp nakgnidnabid

.naraggna nautnenep nad ,iskudorp naanacnerep ,sak narila nakutnenem  

3. kedneP akgnaJ iskiderP  

d ini iskiderP .uggnim 5 iapmas 1 aynmumU  libmagnem kutnu nakanugi

dit ulrep lah malad nasutupek ajrek nalawdajnep ,rubmel aynka  nial nad -

.kednep akgnaj lortnok nasutupek nial  

5.2  ( alakreB tereD asilanA seireS emiT ) 

 alakreb tereD  )seires emit(  utaus padahret natamagnep naiakgnares halada

,awitsirep   tatacid ,utkaw ek utkaw irad libmaid gnay habuep uata alajeg ,naidajek

turu turunem itilet araces -  iagabes nususid naidumek nad aynidajret utkaw naturu

 eknaH( kitsitats atad nad  nrehciW  5002  tereD .)3102 ,irapsah assinav helo pitukid ,

tnu nakanugid alakreb  id lebairav tafis uata naadaek irad narabmag helorepmem ku

 naka gnay edoirep adap uti lebairav ialin irad iskiderp kutnu ulal gnay utkaw

nenopmok nupadA .gnatad -  nakitahrepid surah gnay alakreb tered nenopmok

:halada   eknaH( nad  )5002 ,nrehciW  
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roH nakareG .1 latnozi  

 id isautkulfreb gnay atad nakaregrep utaus halada latnoziroh nakareG

atar uata natsnok ialin ratikes -  ataD .latnoziroh sirag kutnebmem gnay atar

 .renoisats atad tubesid aguj ini  

 nakareG .2 dnerT  

adap karegreb atad utaus akij halada ini nakareg aloP   utkaw akgnaj

 .nurut uata kian kiab hara utas ek ujunem gnurednec nad utnetret  

silkiS nakareG .3  

 ratikes id silkis araces nurut uata kian nakareg halada silkis nakareG nert  

aratna silkis nakareg imalagnem gnires gnay ataD .lamron isidnok uata  

nial   ,nagnagadrep atad irtsudni  .nagnauek nad  

namisuM nakareG .4  

gnalureb gnay nakareg nakapurem namisum nakareG -  rutaret araces gnalu

 utas hibel gnaruk amales nuhaT   paites gnalureb gnay alop aynlasim

 ,uggnim naluB  ret nagnalugnep nalatrauk adaP .nalatrauk uata  paites idaj

 tapme naluB  .  

 6.2  vokraM  niahC  

vokraM  niahC   nakanugid asaib gnay akitametam kinket utaus halada

macamreb naledomep nakukalem kutnu -  kinkeT .sinsib sesorp nad metsis macam

epmem kutnu nakanugid tapad ini nahaburep nakarikr - id nahaburep  gnay utkaw

lebairav malad gnatad naka - nahaburep rasad sata simanid lebairav -  irad nahaburep

lebairav -  nakanugid tapad ini kinkeT .ulal gnay utkaw id tubesret simanid lebairav

em kutnu aguj naidajek sisilanagn - id naidajek kaw  sitametam araces gnatadnem ut

S( ,kkd ,nidufiray  .)0102   

raga tarays aparebeb adA  vokraM   niahC  nakisakilpaid tapad  malad

metsis naladnaek isaulave )5102 ,mikatsuM( :  

 surah metsiS .1 yrenoitats   uata  ep aynitra ,negomoh  amas ulales metsys ukalir

pesid dnok utas irad metsis isisnart gnaulep uata utkaw gnajna  isidnok ek isi

 akam naikimed nagneD .utkaw gnajnapesid amas ulales naka aynnial

 natakednep vokraM   ujal nagned metsis kutnu nakisakilpaid tapad aynah

 .natsnok gnay nalagagek  
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 .2 etatS  elbaifitnedi si  surah metsys adap idajret naknikgnumid gnay isidnoK .

apad  isidnok aud ikilimem metsis hakapA .salej nagned isakifitnediid t

( etats  metsis hakuata ,lagag isidnok nad isareporeb isidnok inkay )

 001 nad seskus nesrep 05 ,seskus nesrep 001 inkay ,isidnok 3 ikilimem

.lagag nesrep  

  haubeS vokraM   niahC  sesorp haubes nakapurem vokraM   gnaur nagned

( gnutihret uata aggnihret sutats tes elbatnuoC   ,tirksid utkaw kutnU .) vokraM  

 niahC  ,tubesret isinifed iraD .sutats isisnart margaid iagabes nakrabmagid tapad

 tafis vokraM  :iagabes nakataynid launem araces  

 

𝑃{𝑋𝑛+1 = 𝑓|𝑋0 = 𝑖0, … , 𝑋𝑛−1 = 𝑖𝑛−1, 𝑋𝑛 = 𝑖} = 𝑃{𝑋𝑛+1 = 𝑓|𝑋𝑛 = 𝑖}; ∀ 

 sutats nad n 𝑖0, … , 𝑖𝑛−1, 𝑖, 𝑗. 

 ayntujnales sesorp awhab nakitraid tapad isaran araces tubesret naamasreP

 .tubesret sesorp irad harajes adap nakub ,ini taas sutats adap gnutnagreb aynah

 malaD sutats ,vokraM sesorp -  naknimrecid ini amales idajret gnay sesorp sutats

.)4991 ,nilraK nad rolyaT( ini taas sutats helo  

vokraM   niahC  isisnart gnaulep iaynupmem renoisats y  gnaulep alibapa

 hakgnal utas isisnart  tnednepedni  ini lah malad aggnihes utkaw habuep irad

 irad isisnart inalajnem sutats awhab taraysreb gnaulep nakapurem nagned  i  ek  j

 .)4991 ,nilraK nad rolyaT( hakgnal utas malad 𝑃𝑗𝑖   malad nususid aynasaib ialiN

art gnaulep skirtam nagned tubesid gnay ,skirtam utaus utneb nagned ,isisn  k

halai aynmumu      :  

𝑃 = [𝑃𝑗𝑖 ] 

𝑃 = �

𝑃 00 𝑃 10 …
𝑃 01 𝑃 11 …
…
𝑃𝑖0

…
𝑃𝑖1

⋮
…

� 

 

 nautnenep nupadA rorre   nagned nakalid S naeM tooR erauq  rorrE  

( ESMR ) :1 naamasreP adap naksumurid gnay  
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ESMR = �1
𝑛
∑(𝑦 − 𝑦′)2 )1 naamasreP( ……  

 

iskiderp lisah =  Y  

 = ’Y aynranebes ialin  

atad halmuj =  N  

 

 7.2   liforP netapubaK  silakgneB  

netapubaK  silakgneB   utas halas halada netapubaK   id isnivorP  uaiR  ,

aisenodnI  naigab natarad pukacnem aynhayaliW . rumit  P aretamuS ualu   nad

39,397.7 halada hayaliw saul nagned ,naualupek hayaliw   atokubI .²mk netapubaK  

 id adareb ini silakgneB   id adareb ayntapet  ualuP silakgneB tapubaK . e  n silakgneB  

 8 irad iridret natamaceK  id kududnep halmuJ .ualup aparebebid rabesret gnay  

netapubaK  silakgneB  )4102 ,silakgneB SPB( awij 687.345 rasebes utiay   nagned

im lisahgnep ,gnagadep ,inatep ,nayalen iagabes nairacnep atam  kilimep ,kayn

nawayrak nad urug ,kabmat . 

silakgneB   haread nakapurem hadner naratad  itek nagned atar naiggn -  atar

2 ratikes - M1,6   irad tual naakumrep  . silakgneB   milki iaynupmem siport   gnay

 helo ihuragnepid tagnas C°62 rutarepmet nagned tual milki –  .C°23 najuh misuM  

naluB ratikes idajret asaib  rebmetpeS – iraunaJ   najuh haruc nagned atar -  atar

908 aratna rasikreb - 870.4  /mm nuhaT ( gnirek misum edoireP . uaramek misum  )

 aratna idajret aynasaib naluB  iraurbeF   aggnih sugA sut  .  

 ,aynahatniremep  aynalaj utnabmem kutnU netapubaK  silakgneB   ikilimem

 halai aynutas halas ,nahatniremep agabmel aparebeb sekniD  . sekniD  netapubaK  

silakgneB   id natahesek nanugnabmep aynaraggnelesret naujut nagned nakiridid

netapubaK  silakgneB  eb araces lisahr - ayadreb nad anug -  akgnar malad anug

iggnites gnay takaraysam natahesek tajared iapacnem -  nanugnabmeP .ayniggnit

lisahreb gnay natahesek - ayadreb nad anug -  iapacid tapad anug  ,naanibmep iulalem

nagnabmegnep  isgnuf napatnamep atres ,naanaskalep nad - isgnuf   isartsinimda

 metsis helo gnukudid gnay natahesek isamrofni   nad nauhategnep umli ,natahesek
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isgnuF .natahesek mukuh atres ,natahesek igolonket -  natahesek isartsinimda isgnuf

 atres ,nailadnegnep nad naanaskalep ,naanacnerep irad iridret tubesret

gnuggnatrep - .natahesek nanugnabmep naaraggneleynep nabawaj  

 8.2  d DBD i silakgneB netapubaK  

DBD   id netapubaK  silakgneB   nanayalep sukof utas halas nakapurem

sekniD  irad atad nakrasadreB . sekniD  1102 nuhaT irad silakgneB -  susak 5102

 id DBD silakgneB   9131 rasebes halmuj latot nagned natakgninep imalagnem suret

 turuneM .awij 41 rasebes laggninem nabrok nad awij  ,avliS aD (  gnay )9002

 awhab nakatagnem onotraH .hoM pitukid DBD   haread id nakumetid kaynab

bus nad siport -  aneraK .siport silakgneB netapubaK  em ikilim   ,siport milki

ggnihes  kumayn nakbabeynem  a eA itpygeA sed  gnabmekreb hadum -  .kaib  

  ,sata id lah aneraK sekniD   tuki kutnu takaraysam adapek uabmignem

nar atam sutumem  kumayn nakaibnagnabmekrep iat eA sed  itpygeA   gnay

 takaraysaM .DBD tikaynep nakralunem  P nakukalem surah  gnaraS nasatnarebme

kumayN  gnisam namaidek id M3 arac nagned -  gnay M3 nakadniT  .gnisam

 rubugnem ,nitur araces ria gnupmanep tapmet sarugnem halada nakduskamid

adneb -  tapmet putunem atres ,ria gnupmanem asib gnay sakeb adneb

ria nagnupmanep . 

1.9.  sisabreB metsiS beW  

 sisabreb metsiS bew   nakanuggnem seskaid gnay metsis utaus halada

 isakilpA .tenartnI uata tenretni itrepes nagniraj utaus iulaem bew hajalejnep bew  

 nakapurem aguj k kanul takgnarep isakilpa utaus  malad nakedokid gnay retupmo

gnay asahab   hajalejnep gnukudid bew   tubesret hajalejnep adap gnutnagreb nad

isakilpa naklipmanem kutnu  )0102 ,amatarP(  

2. 01    uluhadreT naitileneP  

 naitileneP   edotem nakanuggnem hanrep gnay uluhadret vokraM  niahC  

enep malad lebaT adap tahilid asib aynaitil  .1.2  
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 lebaT uluhadret naitileneP .1.2  

oN  luduJ  itileneP  lisaH  

1  isakilpA nagnabmegneP

 tikayneP iskiderP

 isnivorP iD ayahabreB

 ledoM nakrasadreB uaiR

vokraM  niahC  

 mikatsuM nad  

)5102( hallufayS  

 ini iskiderp lisah iraD

 helorepid helorepid

 rasebes satilibaborp

 ,gnutnaJ tikaS %1,43

 %3,03 ,rekgnaK %5,91

 narulaS iskefnI

 %0,61 nad nasafanreP

 mameD( airalaM

 kutnu )haradreB nuhaT  

.5102  

2  narulaS iskefnI iskiderP

 )apsI( tukA nasafanreP

nakanuggneM nagneD  

 iatnaR edoteM vokraM  

gnuedihiC kinilK adaP  

 hamhicA

 kkD ,kuruadiS

)5102(  

 lisah helorepiD

 satilibaborp naluB  

 aynnaped  kaynabes

.%6,7  

 

3  iatnaR sisilanA isakilpA

vokraM   kutnU

 neisaP sutatS iskiderpmeM

 mumU tikaS hamuR

 hareaD raB netapubaK u 

 ,S niddurfayS

kkD  )4102(  

 % 2,76 lisah helorepiD

 irad raulek gnay neisap

 nagned tikas hamur

 % 1,91 ,tahes naadaek

 irad raulek gnay neisap

 nagned tikas hamur

 nad ,asaib tikas naadaek

 gnay neisap % 6,31

 tikas hamur irad raulek

 tikas naadaek nagned

.harap  

 


