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.2  AKATSUP NAUAJNIT  

 

 iretkaB 1.2 snecseroulf sanomoduesP  

1.1.2  roM nad isakifisalK f igolo  

 iretkab isakifisalK  snecseroulf .P )1 rabmaG(   )8002( silenroC turunem

:tukireb iagabes  

naajareK  airetcaB :  

muliF    airetcaboetorP :  

saleK    airetcaboetorP ammaG :  

odrO    seladanomoduesP :  

ilimaF    eaecadanomoduesP :  

suneG    sanomoduesP :  

seisepS   : snecseroulf .P  

 
1 rabmaG  . snecseroulf .P  021 narasebreP . x000  ( nad netraL ,ssegruB          

rolyaT )0991 ,  

 ,)5002( otnairI turuneM  snecseroulf .P  kutnebreb iretkab nakapurem

marG taisreb nad ralop allegal nagned litom ,kednep gnatab - .fitagen   turuneM

onQ z k ,)1102( e tsiretkara ik irad  oduesP m ano s yai ut  lesreb  utas , 

tnebreb uk isab l ,lisabotperts ,  legalf  kirtofol  utiay  iaynupmem  hibel  irad  utas  

legalf  adap  halas  ngnuju utas y ,a  kab t ire  ,fortoreteh  hidup nolokreb i, isreb f ta  

tadisko i .f  retkaB i i in  ikilimem  legalf  gnay  isgnufreb  iagabes  tala  ,nakaregrep  
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luspak  iagabes  latnek nahab  nasipal apureb  ,ridnel  gnidnidreb  ilif ,sipit  iagabes  

gnabreg utnip  .kiteneg nahab aynkusam  

tikayneP  harem  gnologret  tikaynep  lairetkab . aynbabeyneP  halada  iretkab  

P. roulf e ecs ns. iretkaB  ini  gnologret  sinej  iretkab  marg  ,fitagen  kutnebreb  gnatab  

nagned  naruku  ratikes  2-3 norkim  ,retem  nad  iaynupmem  tala  apureb  alegalf  

tnu nakanugid gnay u  k b  ,onoyhaC( karegre 002 1  turuneM .)  nad ,streboR ,silgnI

 nad kokgneb tikides uata surul gnay gnatab kutnebreb ini iretkab )1002( egamorB

5,0 narukureb - 5,1 x 0,1 -  0,5 mµ  

narabeyneP nad tatibaH 2.1.2  

 ,)0002( ubbaT turuneM snecseroulf .P   gnires nad mala id saul rabesret

 narabeyneP .pabmel gnay nagnukgnil nad ,ria ,hanat malad id nakumetid ilak

 gnusgnal araceS .gnusgnal kadit nupuam gnusgnal araces asib ini iretkab

 uata tala iulalem gnusgnal kadit araces nakgnades ,kisif katnok iulalem

rep  iretkab helo ramecret gnay nahab uata ,rotabukni ,ayadidub napakgnel

 .tubesret iretkaB  sanomoduesP  halada  iretkab  gnay  kaynab  tapadret  id  

iretkaB .nagnukgnil  P. oulf r necse s tapadret iuhatekid  adap  aparebeb   macam

nanakam  nial aratna  ,dalas  ,gnigad  ,ihsus  ,regrubmah  usus  ,isasiruetsap  

,hanat  ria  tual  nad  002 ,otnairI( rawat ria 5 .)  

 iretkaB sanomoduesP   kaynab gnay iretkab utas halas nakapurem

 iretkaB .nariarep id tapadret sanomoduesP   padahret nahat nad tauk tagnas

 ini iretkab gnadakret ,nakhaB .gnirek aggnih sanap ,nignid tagnas gnay isidnok

 iretkab iskefni ,uti babes helO .natkefnised padahret nahat sanomoduesP  

nad tauk gnay animats nagned naki adap ilaucek naki igab ayahab nakapurem  

 nakbabesid gnay tikaynep nagnareS .tahes sanomoduesP   alibapa idajret tapad

 tapad ini iretkaB .kiab gnaruk gnay ria naalolegnep atres hubut isidnok

 .naki naitamek nakbabeynem sanomoduesP   halmuj malad naki iskefnignem
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nay nucar taz nakraulegnem tapad kaynab  naka ad ria malad rupmacreb g

.)3002 ,anamseL( naki inucarem  

nahubmutreP 3.1.2  

 talosi aumes awhab ,)7002( hazizA nad inaduyraM ,otnayiwrA turuneM

iretkab  snecseroulf .P   tapad ,)borea( hubmut kutnu negisko nakulremem

kiab hubmut nad ,isakifirtined nakukalem  02 ratikes uhus adap o - 14 o  nagned C

03 uhus adap kiabret nahubmutrep o  ini iretkab nahubmutrep kutnu kiabret Hp .C

 6 narasik utiay - .7  

 nad iretkab kutnu nakanugid mumu gnay nahubmutrep halitsI

ah malad id nahaburep adap ucagnem aynasaib nial emsinagroorkim  nenap lis

idni nahaburep nakub ,)les asam latot nahabmatrep( les v  .emsinagro udi

pmah mulukonI i  nahubmutrep nad emsinagro naubir gnudnagnem ulales r

 malad id ada gnay ihibelem asam uata nad halmuj nahabmatrep nakataynem

 ,nahC nad razcleP( aynlasa mulukoni .)8002  

 esaf aparebeb tapadret awhab nakrapamem )5002( ortupesojdiwD

 muleb iretkab anamid isatpada esaf tubesid amatrep esaF .iretkab nakaibmep

 2 iapmas 1 adap gnusgnalreb aynasaib amatrep esaF .nakaibmep imalagnem

ud ek esaF .iretkab nahadnimep haletes maj  ialum iretkab nakkujnunem a

kumeg kapmat iretkab les nad tikides imed tikides habmatreb -  ek esaF .kumeg

 nakkujnunem gnay )amtiragol esaf( tapec nakaibmep esaf aguj tubesid agit

esaf adaP .tapec gnilap gnusgnalreb iretkab nakaibmep   natapecek ,ayntukireb

bmep  .tabmalrepid nakaibmep esaf tubesid ini esaf nad nurunem iretkab nakai

 utiay natsnok esaf halada ayntujnaleS j  amas kaibreb gnay iretkab aratna halmu

 gnay esaf nakapurem ayntukireb esaF .itam gnay iretkab halmuj nagned

inem gnay iretkab naitamek nakkujnunem  gnay iretkab halmuj ihibelem nad takgn

.naitamek esaf halada tubesret esaF .irid halebmem  



9 
 

 4.1.2 iskefnI  iretkaB  snecseruolf .P  nad  aynalajeG  

 snecseroulf .P  negohtap nakapurem nad rawat ria naki gnareynem

adnat mumu araceS .kitsinutropo - iskefni sinilk adnat   snecseroulf .P  nagned pirim

 alihpordyh sanomoreA  kigaromeh ,aimecitpes kigaromeh aynidajret nial aratna

.)5002 ,otnairI( tiluk adap korob nad ,roke nad gnasni adap   nad narfuhG turuneM

,)9002( idroK   snecseroulf .P t ria naki adap lusib tikaynep nakbabeynem  rawa

 ,tiluk ,piris aynasaib gnaresid gnay naigaB .asawed nupuam  nagnodnoleg

nagro nad ,turep aggnor -  tapad ini iretkab tabika  iskefnI .malad nagro

 naitamek nad aimena naktabikagnem asam  .l  

dit aynrasad adap gnay mizne iagabreb naklisahgnem negotap iretkaB  ka

 negotap iretkab aparebeB .iskefni sesorp malad gnitnep narepreb ipatet kiskot

 nad esaetorp itrepes kitilordih mizne itrepes kitilordih mizne iskudorpmem

 aggnihes relulesartske kirtam nenopmok isadargednem gnay ,esadinorulaih

niraj rutkurts kasurem tapad  iretkab helo nakanugid ini kitilordih miznE .gnani nag

 remilop nakrucnahgnem nagned igrene nad nobrak rebmus helorepmem kutnu

 4991 ,ttihW nad sreylaS( onima masa nad anahredes alug idajnem gnani malad  

 ikaheaB la te .)8002 ,.  

 iretkab ,)4102( inaitpeS nad otnairbeP ,idraH turuneM P. oulf r necse  s

 nad mizne aparebeb gnudnagnem  gnay relulesartske kudorp naklisahgnem

 esatsale ,nisilomeh aynaratnaid nietorp ,esaelcun ,)esaetorpollatem(  05 nad -

esaditoelcun   gnay ,kiskototis nakbabeynem   kiskotoretne nad kitilomeh ,kitilotis

 .iskefniret naki adap  iretkab kitsiretkaraK  sanomoduesP  nagned amas ripmah .ps

A  alihpordyh sanomore  nad  kadit ini iretkab audek isneluriv rotkaf agudid

 .adebreb naki ,)4102( otnasuS turuneM -  ini iretkab gnaresret gnay naki

adnat nakkujnunem -  ,adad amaturet nadab naakumrep :tukireb iagabes adnat

 tiluk pasak naki hubut ,haradreb nad harem anrawreb piris lakgnap ,turep
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fan ,hamel naki ,kasur piris ,sapel kisis ,hupelem  nakaregrep ,nurut nakam us

.nagnabmiesek agnalihek nad tabmal   

ayauB hadiL nuaD 2.2  (A. arev ) 

isalK 1.2.2 fi sak i  nad M golofro i 

 kusamret )2 rabmaG( ayaub hadil namanat ,)7991( otraduS turuneM

 ,ukus kana 21 nad agram 042 malad igabret gnay eaecilil agraulek  nagnologgnep

:tukireb iagabes tahilid tapad namanat isakifisalk  

isiviD   atyhpotamrepS :  

isividbuS  eamrepsoignA :   

saleK   eaenodelytoconoM :  

asgnaB  earolfiliL :  

ukuS   eaecailiL :  

suneG   eolA :  

seisepS   : A. arev  

 
2 rabmaG  ayauB hadiL . (A. arev ) )9002 ,hisgninotpaS nad akintaJ(  

iric ikilimem ayaub hadil namanat ,)1102( saytgninawruP turuneM -  iric

nuad helo pututret ,kednep gnatab -  manebret naigabes nad ,tapar gnay nuad

 uata igiregreb ipet ,labet ,ijat kutnebreb gnicnur kaga aynnuaD .hanat malad
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reb kitbibreb nakumrep ,licek irud - 51 gnajnap ,kitnib - 2 rabel ,mc 63 -  agnub .mc 6

06 iakgnatreb -  ,tubares rakA .)aggnij( naharemek gninuk anrawreb nad mc 09

05 aratna rasikreb raka gnajnap ,hanat naakumrep id adareb ,kednep - .mc 001  

 2.2.2 B hadiL nuaD fitkA nahaB  ayau (A. arev ) 

 larenim ,D nimativ ilaucek nimativ sinej aumes gnudnagnem ayaub hadiL

 kutnu nakulrepid gnay f  aborkimitna iagabes isgnureb gnay ninopas ,mizne isgnu

onima masa sinej 22 irad 02 nad  inayadnaH( , )3102  saytgninawruP turuneM .

 hadil nuad ,)1102(  gnay ninopas nad dionovalf ,noniukartna gnudnagnem ayaub

.iretkabitna iagabes narepreb    .  

 gnay ninopas aynatnaid ayaub hadil malad tapadret gnay nagnudnaK

 nakhisrebmem upmam  uata kitpesitna iagabes   noniukartna nad  ,niola kusamret

a ,niolabrabosi ,nolabrab  masa irad retse ,kiteola masa ,enecarhtna ,lonarhtn

 upmam lonatsiser ,laerehte kaynim ,inahpohsyrhc masa ,nidome eola ,kimannic

lairetkabitna iagabes nad tikas asar nakgnalihgnem  sirdI( , )3102 . 

 3.2.2 itkA v aborkimitnA sati  

 naitileneP  ninopas gnatnet hanrep  d  nakukali  ,)8002( uyahaR  anamid

 ninopas  irad isalosiid gnay A.  sisnedabrab  kutneb kiab relliM  5,21 level takep

gm  /gm 5,1 level kubres nupuam lm/ k ikilimem ,lm  tabmahgnem naupmame

 nahubmutrep  .S suerua  awhab nakataynem )1102( ristaN . ninopas   tapad

 naknurunem tapad ayntabika iretkab les narbmem adap dipil nakturalem

 ,lamron kadit idajnem iretkab les isgnuf ,habureb les satilibaemrep ,dipil nagnaget

am nad sisil iretkab les nad t   .i nairI naitileneP  iju lisah helorepid aguj ,)8002( o

 isakifitnedi if t iko askeh kartske aim  kartske ,tatesa lite kartske ,n  nad lonate

 musufni  nagnudnak nakumetid ayaub hadil noniukartnA  iju nakgnades ,

ifitnedi k  aimikoif isa  kartske  musufni nad lonate  nagnudnak nakumetid ayaub hadil

 .lonef nad ninat  
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 turuneM  nosliW  ,.la te 4891  ad  mal  itnayirA  .la te ( 2102 m ,) gnay emsinake  

 malad natabmahgnep nakbabeynem did iretkab nahubmutrep  nakbabesid agu

 iskaretni aynada nad lonef awaynes  awayneS .aynnanurut -  ini awaynes  natakireb

 adap nietorp nagned nataki iulalem iretkab   skelpmok kutnebmem kifiseps non

nietorp - daP .lonef  kutnebret ,hadner isartnesnok a nietorp skelpmok -  nagned lonef

 hamel gnay nataki lagnem areges nad  kasurem naidumek ,naiarurep ima

 nakbabeynem nad amsalpotis narbmem  isi narocobek  aggnihes ,les

hubmutrep b na  nakgnadeS .tabmahret iretka it isartnesnok adap  tubesret taz ,iggn

 isalugaokreb nietorp nagned   .sisil imalagnem amsalpotis narbmem nad relules

( ortupesojdiwD turuneM 5002  awaynes ,)  kusam lonef  iretkab les malad ek

m  nad iretkab les gnidnid itawele is narbmem msalpot  iretkab les malad id ,a

 awaynes ep nakbabeynem lonef  nietorp )isarutaned( nalapmuggn  nusuynep

 amsalpotorp  naikimed naadaek malad aggnihes  nad ,fitkani idajnem emsilobatem

rep  iretkab nahubmut .tabmahret idajnem  

 3.2 U itkefE ij v  sati  araceS iretkabitnA I V n i rt  o markaC ijU nagned  

turuneM  gnanoB  nad  onodrawseoK  ,)2891(  awhab  narukugnep   sativitka

iretkabitna  tapad  nakukalid  nagned  edotem  isufid  nad  edotem  narecnegnep . iD cs  

noisuffid  tset  uata  iju  isufid  ksid  nakukalid  nagned  rukugnem  retemaid   anoz

gnineb  ( raelc  enoz ) gnay  nakapurem  kujnutep  aynada  nopser  

nahubmutrep natabmahgnep  iretkab  helo  utaus  awaynes  iretkabitna  malad  

kartske . Sy halmuj tara  iretkab  kutnu  iju  sativitisnes/naakepek  utiay  501 - 801  

lm/UFC  nawamreH( edoteM  te  la ,.  )7002 .  

 isufid edotem ,nakanugid gnires gnay edotem utas halas nakapurem isufiD

satrek markac nad gnabul ,rednilis edotem utiay arac 3 nakukalid tapad  .  pisnirP

 helorepid aggnih nakrecneid iretkabitna awaynes halada narecnegnep edotem

ek ,isartnesnok macam aparebeb nisam naidum g-  isartnesnok gnisam
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iac aidem malad iju iretkab esnepsus nakhabmatid  r pad aynretemarap nad a  t

d tahilid a it ir n k natakg e nnahurek y ( nahC nad razcleP turuneM .a )8002  iju ,

 rukugnem nagned tabmah ayad iuhategnem kutnu naijugnep nakapurem markac

maid  markac satrek ratikesidid ajret gnay natabmah haread rete y  gna

.naukalrep isartnesnok nagned iauses iretkab itna nahab gnudnagnem  

 gnay emsinagroorkim nagned iamesid raga nagnepmel markac iju adaP

pmel sataid nakkatelid iretkabitna isireb gnay markac ,ijuid  halet gnay raga nagne

di rkim nagned iames oor  emsinag yan d g i ju i neP . g trep natabmah u hubm a  n

 ratikes gnineb hayaliw iagabes tahilret iretkabitna taz helo emsinagroorkim

 kutnu halada markac arac nagned iretkabitna ijU .emsinagroorki mnahubmutrep

adap iuhategnem   nupuam kitatsoiretkab tafisreb gnay nesrep apareb isartnesnok

adisoiretkab l  .  helo naklanekrepid markac ijU W  reuaB  derflA nad ybriK mailli

4991 ,yaL( 6691 ). 

 nagned nakutnetid iretkab padahret kartske lairetkabitna ayad naupmameK

arac   ratikes id lucnum gnay gnineb anoz uata tabmah ayad retemaid rukugnem

 tauk nikames akam ,naklisahid gnay gnineb anoz rabel nikameS .markac satrek

 )7002( nonA naataynrep nagned iauses ini laH .kartske irad lairetkabitna tafis

 malad itawramsuK   itairdnI nad  nakataynid iretkab tabmah ayad sativitka ,)8002(

 ratikes id naklisahid gnay gnineb anoz nakrasadreb ksidrepap  anoz retemaiD .

 naruku nakidajid nad mm nautas malad rukuid iretkab nahubmutrep tabmah

 .tabmah anoz naruku kutnu fitatitnauk  

  

 


