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ytisneD   evorgnaM pihsnoitaleR  htiw  doportsaG  ecnadnubA  ni   malA iagnuS eht egalliV  ,
 silakgneB buS - tcirtsid  , ycnegeR silakgneB  , uaiR  ecnivorP  

yB  

irdneH lasiaF )1 namirdA , )2 irjaF lE ruN , )3  

moc.oohay@0219irdneh_lasiaf  

tcartsbA  

 

 sihT  hcraeser ni detcudnoc saw  yraunaJ  - F yraurbe  4102   eht ni evorgnam  stserof   iagnuS
malA  egalliV  buS silakgneB - tcirtsid  silakgneB   ycnegeR uaiR  ecnivorP  hcraeser sihT .  ot smia

enimreted  fo epyt eht  evorgnam  ,  epyt eht fo  sdoportsag  , eht sa llew sa  fo ytisned evorgnam  
pihsnoitaler  htiw  doportsag  ecnadnuba  ni   eht  mala iagnus egalliv  . hcraeser fo stluser ehT  

dnuof  evorgnam fo seiceps 7  : ainnecivA  abla  , aitarennoS  abla  , arohpozihR  atalucipa  ,
arohpozihR  atanorcum  , arohpozihR  asolyts  , supracolyX  ps  dna  ps areztinmuL  evorgnaM .

noitats tsrif ytisned  a htiw  saw eert fo latot  438.2  ah/eert  , noitats dnoces ni   eert fo latot a htiw
saw  769.3  ah/eert  dirht ni dna  ta  eerht  noitats  htiw  eert fo latot a  432.4  ah/eert  . sdoportsag  

 dnuof seiceps 11 era  :  ,atalucinuf atireN ,sunicupac suerocihC ,atardauq aedihtireC  
snecsetul aludissaC  ,  ,arbacs airarottiL ,eadujsirua muibollE ,muipocselet muipocseleT

 airarottiL amotsonalem  ,  ,arefinirac siahT nad aecaloiv aitsoD   ,ataclus ailarbereT  ecnadnuba
of sdoportsag  ni   tsrif saw noitats  581.58  ah/dni  , saw snoitats dnoces ni  000.001  ah/dni  , dna   ni

driht  noitats  333.302 saw  ah/dni T .  noisserger eh  tset enil neewteb   evorgnam ytisned   htiw
ecnadnuba  sdoportsag fo  noitauqe eht dewohs  Y = 301 72  + 2,36 8 x  eht htiw  noitanimreted
 neisifeoc (R2  ) si  435,0 . gnisaercnI  eht  ytisned  evorgnam fo  doportsag  ecnadnuba   gnisaercni si

llew sa . 

 

 ,ecnaduba sdoportsaG ,ytisned evorgnaM : sdroW yeK malA iagnuS   silakgneB ,egalliV
ycnegeR  

)1  ecneicS eniraM dna seirehsiF ni tnedutS  ytisrevinU uaiR ,ytlucaF  

)2  ytisrevinU uaiR ,ytlucaF ecneicS eniraM dna seirehsiF ni erutceL  

I. NAULUHADNEP  
.1.1  gnakaleB rataL  

 halas nakapurem evorgnam natuH
 kinu gnay haimala metsisoke utas  nad

 simonoke nad sigoloke ialin iaynupmem
 evorgnam natuh metsisokE .iggnit gnay
 gnay haread utas halas halada

tifitkudorp  hasares ada anerak iggnit aynsa
 agggnihes hasares isisopmoked idajret nad
 evorgnam natuH .sutirted tapadret

raseb isubirtnok nakirebmem   padahret

 gnitnep tagnas gnay kinagro sutirted
 gnay atoib igab igrene rebmus iagabes

 odnowuS( aynratikes nariarep id pudih  te
.la .)5002 ,  

 isategev halada evorgnam natuH
 nad hubmut tapad aynah gnay natuh
 itrepes ,siport haread id kiab gnabmekreb

 .aisenodnI  itrepes kadit evorgnam natuH
 ,gnaro nakaynabek helo nakgnayabid gnay
 isgnuf nad sigoloke isgnuf ikilimem
 igab taafnamreb tagnas gnay simonoke



2 
 

4102 REBOTKO MOJ  
 

 evorgnam natuh sigoloke araceS .aisunam
 nahajimep haread iagabes isgnufreb

( sdnuorg gninwaps  haread nad )
( narasebmep sdnuorg yresrun  tapmet nad )

( nakam iracnem kutnu dnuorg gnideef  )
gnarek ,gnadu ,naki sinej iagabreb -

 nagneD .aynnial seiseps nad nagnarek
 tapar gnay yponac nad narakarep metsis
 aguj evorgnam natuh ,hokok atres

natarad gnudnilep iagabes isgnufreb   irad
 ,nigna ,imanust ,gnabmoleg narupmeg
 .aynnial nad tual ria nasebmerep ,napot
 tapad evorgnam natuh imonoke araceS
 ,nanugnab nahab iagabes naktaafnamid
 irtsudni ,satrek ukab nahab ,gnara
 nad emsirutoke ,udam habel nakanretep

eB( aynnial imonoke nataigek .)1002 ,negn  
 pudih gnay emsinagro sinej aumeS
 ikilimem evorgnam natuh nasawak id
 agajnem malad iridnesret isgnuf
 id ada gnay nanakam iatnar nagnabmiesek
 nasawak aynkasuR .tubesret nagnukgnil
 aisunam sativitka helo evorgnam natuh

nay evorgnam natuh gnabenem  kadit g
 libmagnep atres nagnukgnil sisabreb
 tapad nahibelreb araces tual emsinagro
 id nanakam iatnar sesorp uggnaggnem

 ,evorgnam natuh nasawak  aynutas halas
 adoportsaG .adoportsag emsinagro halada
 kaynab gnay atoib utas halas nakapurem

nasawak id nakumetid   evorgnam natuh
 natuh id patenem fitaler aynpudih atres

 .evorgnam  
 naadarebeK  adoportsag  malad

isgnufreb evorgnam metsisoke  iagabes  
sopmoked re   irad lasareb gnay hasares

 aynrihka gnay evorgnam nahubmut
 rebmus idajnem id neirtun   .nariarep

 naadarebeK oportsag  ad  nakutnetid tagnas
 haread id ada gnay evorgnam isategev helo
 isubirtsid nad nahapmileK .risisep

 adoportsag  rotkaf helo ihuragnepid
 naaidesretek ,tapmetes nagnukgnil

 naasgnamep ,nanakam  nad   .isitepmok
 ihuragnepmem tapad evorgnam natapareK

nad halmuj  inej  s adoportsag . 
  halas nakapurem malA iagnuS aseD

 natamaceK id tapadret gnay ased utas
 isnivorP silakgneB netapubaK silakgneB
 nagned gnusgnal nasatabreb gnay uaiR

 natuh isnetop ikilimem silakgneB taleS
 natuh sauL .saul pukuc gnay evorgnam

uS aseD id evorgnam  hibel ini malA iagn
 ah 81 isavresnokid hadus nad ah 63 gnaruk

.atasiw haread nakidajid kutnu  

.2.1  halasaM nasumureP  
 ievrus lisah nakrasadreB
 isidnok awhab nakumetid nauluhadnep
 iagnuS aseD id ada gnay evorgnam natuh
 numan ,kiab gnay isidnok malad ini malA
 tabika kasur gnay evorgnam aparebeb ada
 isatilibaher id apnat rail araces nagnabenep
 id tapadret gnay evorgnam sineJ .ilabmek
 nad magareb ini  malA iagnuS aseD
 .magareb aguj isaisosareb gnay emsinagro
 iagnuS aseD id evorgnam natuh isadargeD

 tapad ini malA  ayngnalih nakbabeynem
 naweh naigabes anerak ,adoportsag tatibah
 arac nagned pudih adoportsag

.evorgnam gnatab adap irid naklepmenem  
 naklubmitid gnay kapmad uti nialeS
 hasares assam ayngnarukreb nikames utiay
 nahab iskudorp aggnihes evorgnam

 kinagro  nahab iskudorp akiJ .nurunem
 akam nurunem nikames ini kinagro
 adoportsag kutnu nanakam rebmus
 adoportsag anerak ,tikides idajnem
 sutirted nakamep naweh nakapurem
 ini itrepes gnay isidnoK .)kinagro nahab(
 naka surenem suret nakraibid akij

usgnal huragnepreb  ,sinej padahret gn
uam halmuj  naweh narabeynep nup

.adoportsag  

.3.1  taafnaM nad naujuT  
 kutnu naujutreb ini naitileneP
 sinej ,evorgnam sinej iuhategnem
 nagnubuh iuhategnem atres adoportsag
 nahapmilek nagned evorgnam nataparek
 malA iagnuS aseD id adoportsag

K  netapubaK silakgneB natamace
.uaiR isnivorP silakgneB  

 halada ini naitilenep irad taafnaM
 isidnok gnatnet isamrofni rebmus iagabes
 naadarebek nad evorgnam natuh
 aggnihes ,malA iagnuS aseD id adoportsag
 helo nagnabmitrep rasad idajnem tapad

 tiakret isnatsni  nalibmagnep malad
 naalolegnep malad aynsusuhk nakajibek
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 adoportsag nad evorgnam ayadrebmus
.natujnalekreb araces  

 
.II  IGOLODOTEM  NAITILENEP  
.1.2  tapmeT nad utkaW  

 nakanaskalid halet ini naitileneP
 iraunaj nalub adap –  id 4102 iraurbef

evorgnam natuh nasawak   iagnuS aseD
 netapubaK silakgneB natamaceK malA
 isakifitnedI .uaiR isnivorP silakgneB
 kinagro nahab sisilana ,adoportsag lepmas
 id nakanaskalid rasad tartsbus nad
 nemejanaM nad igolokE mnuirotarobaL
 nanakireP satlukaF nariareP nagnukgniL

 natualeK umlI nad .uaiR satisrevinU  
 malad nakanugid gnay edoteM
 ,yevrus edotem halada ini naitilenep
 aseD evorgnam natuh nasawak anamid
 .natilenep isakol iagabes malA iagnuS
 atad apureb naklupmukid gnay ataD
 remirp ataD .rednukes atad nad remirp

rukugnep irad helorepid gnay  satilauk na
 nagnapalid itamaid nad rukuid gnay ria
 id sisilanaid gnay lepmas nupuam
 rednukes atad nakgnadeS .muirotarobal
 nahatniremeP rotnaK iulalem helorepid
 tiakret isnatsni atres malA iagnuS aseD
 irad nad hayaliw ifargopot tukgnaynem

rutaretil iagabreb  gnay gnukudnep e
.ini naitilenep nagned nagnubuhreb  

.2.2  naitileneP rudesorP  
.1.2.2  naitileneP nuisats napateneP  

 nakutnetid natamagnep nuisatS
 edotem nagned  gnilpmas evisoprup  utiay

 nakukalid natamagnep nuisats nautnenep
 iagabreb nakitahrepmem nagned

itrep  haread naadaek atres isidnok nagnabm
 ilikawem tapad paggnaid gnay naitilenep
 id mumu araces evorgnam natuh isidnok

.malA iagnuS aseD  
 isidnok narabmag tapadnem kutnU
 naitilenep isakol id evorgnam natuh
 igabret lepmas nalibmagnep nakukalid

isats agit idajnem  kitsiretkarak nagned nu
:tukireb iagabes  

I nuisatS  :  gnay evorgnam natuh nasawaK
 satilibaher pahat malad ini taas

.)ilabmek namananep(  

II nuisatS  :  gnay evorgnam natuh nasawaK
 kutnu isavresnokid gnades

.atasiw tapmet nakidajid  
:III nuisatS  am natuh nasawaK  gnay evorgn

 takaraysam helo taafnamid
minim gnay halmuj malad  

 natuh nairatselek agajnem atres
.tubesret evorgnam  

.2 .2.2   natuH metsisokE natamagneP
evorgnaM  

 evorgnam metsisoke natamagneP
 edotem nakanuggnem nagned kesnart enil  

 nagned )1002( negneB adap ucagnem
:tukireb iagabes rudesorp  

.1  pait adaP -  kesnart kiratid nuisats pait
 tarad hara ek tual hara irad sirag
 gnajnapes iatnap sirag surul kaget(

.)idajret gnay evorgnam natuh isanoz  
.2   evorgnam natuh anoz paites adaP

 kesnart gnajnapes id adareb gnay
katep nakkatelid ,sirag -  hotnoc katep

 nagned rakgnas rujub kutnebreb )tolp(
 01x01 naruku (m2)  )agit( 3 kaynabes

 gnales araces nakkatelid gnay tolp
.)3 naripmaL(  gniles  

.3  sinej isakifitnedI - inej  evorgnam s
 nakanuggnem  naudnap ukub(

 alisuR helo evorgnam nalanegnep  te
la )6002 ,.  ,  hotnoc katep paites nad

 ayntujnales ,nakumetid halet gnay
 halmuj nagnutihrep nakukalid

.evorgnam  sinej paites udividni  
.4   halada naitilenep taas itamaid gnaY

t udividni aumes  nohop nakage
 paites malad tapadret gnay evorgnam

s  takgnit irad ialum nuisat  ,gnacnap
.nohop nad gnait  

2 .3.2.   lepmaS nalibmagneP kinkeT
adoportsaG  

 adoportsag lepmas nalibmagneP
 edotem nakanuggnem nagned nakukalid

 enil kesnart  nakukalem mulebeS .
 nalibmagnep  hibelret ,adoportsag lepmas

 kesnart nasatnil utas gnasapid uluhad
 nauca kitit irad kiratid sirag kesnarT .sirag
 hara nagned )raulret evorgnam nohop(
 ek iapmas iatnap sirag nagned surul kaget
 paites id nakanugid gnay kesnarT .natarad

t utas kaynabes nuisats  adap nad kesnar
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 kutnu hotnoc katep taubid kesnart paites
 nakrasadreb evorgnam natamagnep

dnok nad evorgnam natuh nalabetek  id isi
 narukureb gnay nagnapal 01x01  (m2  .)

katep malaD - t taubid hotnoc katep  bus agi
 narukureb )tolp bus( hotnoc katep 1x1  

(m2  gnay ) nakkatelid   kutnu kaca araces
 .adoportsag lepmas nalibmagnep  

 adoportsag lepmas nalibmagneP
 aumes libmagnem arac nagned nakukalid
 tartsbus id ada gnay adoportsag udividni
 malad adareb gnay gnatab nad ,raka ,rasad
 arac nagned lepmas nalibmagnep nasaul
 nagnat nakanuggnem nagned tugnumem

( gnitcelloc dnah  .)8991 ,idayluM( )
 adoportsag lepmas nalibmagnep anamiD
 ,hadneret turus taas adap nakukalid
 taas hadumrepmem kutnu naujutreb
 nagned adoportsag lepmas nalibmagnep
 aumes ayntujnaleS .nagnat nakanuggnem
 lupmukret hadus gnay adoportsag lepmas
 nakkusamid naidumek ,nakhisrebid
 nad lebalreb kitsalp gnotnak maladek
 gnay edoteM .%4 nilamrof natural irebid

lak agit kaynabes nakukalid amas  i
gnisam id natamagnep -  .nuisats gnisam

S tapadid gnay adoportsag lepma  
 nagned iapmas isakifitnediid ayntujnales
 isakifitnedi naudnap ukuB .seiseps takgnit
 naudnap ukub utiay nakanugid gnay
 grebnesiE nad )0891( senraB turunem

 .)1891(  

.2.2 .4   retemaraP narukugneP  nagnukgniL  
 rukuid gnay nagnukgnil retemaraP
 namasaek tajared ,uhus ,satinilas itupilem
 narukugnep anamiD .hanat Hp nad ria Hp
 nakukalid nagnukgnil satilauk retemarap

gnisam adap -  aggnihes nuisats gnisam
pid gnay nagnukgnil retemarap  naka helore

.nuisats paites ilikawem  

  tartsbuS lepmaS nalibmagneP.1.4.2.2
rasaD  

 rasad tartsbus lepmas nalibmagneP
 apip nakanuggnem nagned nakukalid

emaidreb nolarap et  tolp paites adap mc 01 r
 nakgnadeS .nuisats paites id hotnoc katep

 lepmas nalibmagnep  gnaruk hibel nemides
samid marg 0001  gnotnak malad ek nakku

 .kitsalp  ek awabid ayntujnaleS

.sisilanaid kutnu muirotarobal  
 rasad tartsbus lepmas nalibmagneP
 iskarf iuhategnem kutnu nakukalid
 gnay kinagro nahab nad nemides

ubesret tartsbus malad id gnudnakret .t  
.3.2  lepmaS sisilanA  

.1.3.2  evorgnaM natapareK nagnutihreP  
 nakirebmem evorgnam natapareK
 malad nohop halmuj gnatnet narabmag
 evorgnam natapareK .)tolp( hotnoc katep
 sumur nakanuggnem nagned gnutihid

 hsilgnE( turunem la te : utiay )4991 ,.  
 

 
 

.2.3.2  nagnutihreP  adoportsaG nahapmileK  
 nakirebmem  nahapmileK   narabmag

saul malad udividni  halmuj  gnatnet   .tolp
 adoportsag  nahapmilek nagnutihreP
 ansiM turunem  sumur  nakanuggnem

( malad   ,rabaS nad atimsajajD namiduB
:utiay )7991  

 
 
 

.2.3.2  )’H( sinej namagareK skednI  

 sinej namagarek skedni nagnutihreP
 namagarek skedni nakanugid adoportsag

nonnahS turunem sinej - ( reneiW malad  
:utiay )1791 ,mudO  

 
 

 
in :nagnareteK   adap udividni halmuJ=

i ek seiseps paites  
 N  udividni latot halmuJ=

seiseps aumes  
 goL 2  = 829123.3  
  ip  N/in =   

.3.3.2  )C( sineJ isnanimoD skednI  
 sinej isnanimod tahilem kutnU
 nad metsisoke utaus adap adoportsag
 sinej utaus ada hakapa iuhategnem kutnu
 tapad tolp pait adap isnanimodnem gnay
 isnanimoD skednI nagned nakutnetid

 tukireb iagabes )1791 ,mudO( nopmiS       :  
 
 

i

s

i
i ppH 2

1
gol'

s

c N
inc

1

2

natapareK  evorgnam  � nohop / ah �

�
almuJ h latot  op h no  �p�

sauL  tolp  �m2�
𝑥 01 . 000  

 

nahapmileK  adoportsag  � dni / ah �

�
almuJ h latot  udividni  ( dni )

almuJ h tolp  natapadretek  (m2) 𝑥 01 . 000  
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:nagnareteK  c sinej isnanimod skednI :  
 in  :  adap udividni halmuJ

ek seiseps paites -i 
 N ek udividni latot halmuJ : -i 
 iP  N/in :  

2.3.4.  namagareseK skednI  
malaD   skedni nakutnenem

 isisopmok utiay adoportsag namagaresek
 malad tapadret gnay sinej pait udividni
 sumur nakanugid akam satinumok utaus

( uoleiP malad   )5891 ,sberK  iagabes
:tukireb  

 
 

 :nagnareteK  E  :  namagareseK    
( ytilibitiuqE ) 

 H’ namagarek skednI :  
 S :  sinej halmuJ  

                           pakgnatret gnay  
 skam H  goL : 2 S goL 9123,3 = S  
 

NASAHABMEP NAD LISAH .III  
.1.3  naitileneP hareaD mumU naadaeK  

 halas nakapurem malA iagnuS aseD
 tapadret gnay ased utas  natamaceK id

 isnivorP silakgneB netapubaK silakgneB
 06 gnaruk hibel hayaliw saul nagned uaiR
 iagnuS aseD sifargoeg araceS .igesrep ah

1 aratna katelret malA 0 72 ’ 50 ’’ UL -
10 01’92 ’’  UL 201 nad 0 616 ’’ TB -

201 0 028 ’’ .TB   malA iagnuS aseD
halebes hayaliw satab iaynupmem   rumiT

 riA aseD taraB halebes ,ipmaneP aseD
 nad silakgneB taleS nataleS halebes ,hituP
 halmuJ .auT natnaB aseD aratU halebes
 ratikes utiay malA iagnuS aseD kududnep
 ukus magareb irad iridret gnay awij 0004
 gnaniM ,kataB ,awaJ ,uyaleM ukus utiay

P .aniC nad  ini malA iagnuS aseD kududne
 nad malsI amaga tunagnem aynsatiroyam

.)3102 ,malA iagnuS aseD rotnaK( .ahduB  

 .2.3  isategeV natapareK nad sineJ
evorgnaM  

 nad natamagnep lisah nakrasadeB
pait adap evorgnam sinej isakifitnedi -  pait
h nasawak id naitilenep nuisats  natu

 id malA iagnuS aseD id evorgnam
 utiay sinej  7 nakumet  abla ainnecivA

ipA( - )ipa  abla aitarennoS , )taparP(  ,
 atalucipa arohpozihR  uakaB/liceK uakaB(

)hituP  atanorcum arohpozihR , )uakaB(  ,
 asolyts arohpozihR )paruK uakaB(  ,

 supracolyX )hiriyN( ps  ,  nad nmuL  arezti
atar ialiN .)puseS( .ps -  nataparek atar

 lebaT adap tahilid tapad evorgnam 1. 

 lebaT 1.  evorgnaM sineJ natapareK d  nuisatS paiteS i
 id naitileneP amaleS  malA iagnuS aseD

 silakgneB netapubaK silakgneB natamaceK
uaiR isnivorP  

TS  evorgnaM sineJ  
 natapareK )ah/P( evorgnaM  

gnacnaP  gnaiT  nohoP  latoT  

I 

abla ainnecivA  003  33  76  004  
abla aitarennoS  431  76  331  433  

atalucipa arohpozihR  768.1  001  33  000.2  
ps areztinmuL  76  33  - 001  

latoT  863.2  332  332  438.2  

II  

abla ainnecivA  - 76  66  331  
abla aitarennoS  76  66   331  

atalucipa arohpozihR  431.3  004  33  765.3  
tanorcum arohpozihR  - 43  - 43  

asolyts arohpozihR  - 43  - 43  
supracolyX  66  - - 66  

latoT  762.3  106  99  769.3  

III  

abla ainnecivA  008  76   768  
abla aitarennoS  002  76  431  104  

atalucipa arohpozihR  436.2  331  33  008.2  
atanorcum aropozihR  33  33   66  

supracolyX  001    001  
latoT  767.3  003  761  432.4  

remirP ataD : rebmuS  

 lebaT iraD 1  awhab tahilret sataid
 tapadret iggnitret evorgnam nataparek ialin
 iD .ah/p 432.4 utiay III nuisatS adap
 kududnep sativitka tapadret ini nuisats

aynuluhadret evorgnam nagnabenep malad  
minim gnay halmuj nagned  haletes numan ,

 malad hatniremep margorp aynada
 iagnuS aseD id evorgnam isavresnokgnem
 atasiw tapmet nakidajid kutnu malA
 mananem tapmetes takaraysam ,evorgnam
 .hutaj gnay evorgnam haub ilabmek
 gnay gnacnap naruku nakumetid kaynaB

tapar -  aggnihes sugab nagned hubmut tapar
k iggnit idajnem ini III nuisats  .aynnatapare

 hadneret evorgnam nataparek nakgnadeS
438.2 utiay I nuisatS adap adareb  ah/p  lah ,

 kaynab ini nuisats adap nakanerakid ini
 nad nakana hisam gnay evorgnam

gnaraj aynhubmut -  .gnaraj  
 id ada gnay evorgnam natapareK

isats aumes adap malA iagnuS aseD  nu
 .kiab tagnas irogetak kusamret hisam
 4002/HLNEM/102.oN .peK nakrasadreB

skamH
HE '
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 namodeP nad ukaB airetirK gnatnet
 airetirk aud ada ,evorgnaM nautneneP
 tagnas( kiab utiay evorgnam nataparek
 gnay anamiD .kurub nad )gnades nad kiab

 utiay kiab tagnas nakirogetakid  nagned
 utiay gnades ,ah/p 0051> nohop nataparek

 0001 nataparek nagned  ah/p  0051 ≤ nad ≤
 0001< nataparek nagned utiay kasur nad

.ah/p  

3 adoportsaG nahapmileK nad sineJ .3.  
3 adoportsaG sineJ .1.3.   

 nakumetid gnay adoportsag sineJ
 natuh nasawakid naitilenep amales
 11 halada malA iagnuS aseD evorgnam

 irad iridret adoportsag sinej  atireN
 ,atalucinuf  ,atardauq aedihtireC

,sunicupac suerocihC  snecsetul aludissaC  ,
 muibollE ,muipocselet muipocseleT

dujsirua  ,arbacs airarottiL ,ea  airarottiL
amotsonalem  ,  ,arefinirac siahT  aitsoD
nad aecaloiv   .ataclus ailarbereT  sinej

 01 maladek kusamret tubesret adoportsag
 ,suerocihC ,aedihtireC ,atireN utiay suneg
 ,muibollE ,muipocseleT ,aludissaC

ad aitsoD ,siahT ,airarottiL  ailarbereT n
 ,eadidimatoP utiay ilimaf 5 nagned
 nad eaditireN ,eadinirottiL ,eadiibollE

eadiciruM sineJ . -  gnay adoportsag sinej
 tahilid tapad naitilenep amales nakumetid

 lebaT adap 2. 

 lebaT 2  sineJ .  id nakumetiD gnay adoportsaG
 evorgnaM natuH nasawaK  aseD  iagnuS

 netapubaK silakgneB natamaceK malA
uaiR isnivorP silakgneB  

ilimaF   suneG  seisepS   tS
1 

 tS
2 

 tS
3 

eaditireN  atireN  etalucinuf atireN  + + + 
 aitsoD  aecaloiv aitsoD  + + - 

eadidimatoP  ailarbereT  ataclus ailarbereT  + - + 
 muipocseleT   muipocseleT muipocselet  + + + 
 aedihtireC  atardauq aedihtireC  + + + 

eadinirottiL  airarottiL  amotsonalem airarottiL  + + + 
 arbacs airarottiL  + + + 

eadiibollE  aludissaC  snecsetul aludissaC  + + + 
 muibollE  eadujsirua muibollE  + + + 

 eadiciruM  suerocihC   sunicupac suerocihC  + + + 
 siahT  arefinirac siahT  + + + 

remirP ataD : rebmuS  
 

 lebaT iraD 2  awhab tahilret sataid
 amales nakumetid gnay adoportsag sinej
 kusamret kaynab gnilap naitilenep
 nagned utiay eadidimatoP ilimaf maladek

 aynaratnaid seiseps 3 halmuj  ailarbereT
 nad ,muipocselet muipocseleT ,ataclus

 .atardauq aedihtireC  sinej nakgnadeS
rtsag  aynah nakumetid aynnial gnay adopo

 ilimaf utiay ilimaf paites irad seiseps 2
 eaditireN  atalucinuf atireN(  nad  aitsoD
 ,)aecaloiv  eadinirottiL ilimaf  airarottiL(

 amotsonalem  nad ,)arbacs airarottiL  
 eadiibollE ilimaf  necsetul aludissaC(  nad
adujsirua muibollE  )e  eadiciruM ilimaf nad

 sunicupac suerocihC(  nad  siahT
 .)arefinirac  

 nuisats id nakumetid kadit gnay sineJ
 eadidimatoP ilimaf kusamret utiay II

 seiseps  ataclus ailarbereT  adap nakgnades
 eaditireN ilimaf kusamret III nuisats

 seiseps aecaloiv aitsoD . 

.2.3.3  adoportsaG nahapmileK  
 gnay natamagnep lisah nakrasadreB

n iuhatekid nakukalid halet atar      iali -  atar
 iggnitret gnay adoportsag nahapmilek

02 utiay III nuisatS id tapadret 3. 333   ah/dni
 utiay I nuisatS id  tapadret hadneret nad

58 . 581  atar ialiN .ah/dni -  nahapmilek atar
 lebaT adap tahilid tapad adoportsag 3  .  

 lebaT 3.  nuisatS paiteS id adoportsaG nahapmileK
 evorgnaM nasawaK id naitileneP amaleS
 silakgneB natamaceK malA iagnuS aseD

uaiR isnivorP silakgneB netapubaK  

adoportsaG sineJ  

 adoportsaG nahapmileK
)ah/dni(  

 nuisatS
I 

 nuisatS
II  

 nuisatS
III  

atalucinuf atireN   444.41   952.91   655.53  
atardauq aedihtireC   704.7   222.21   915.82  
sunicupac suerocihC   841.8   036.9   470.41  

necsetul aludissaC  258.1   841.8   000.01  
 muipocseleT muipocselet   877.7   704.7   915.81  

eadujsirua muibollE   111.1   407.3   184.1  
arbacs anirottiL   222.2   581.5   111.1  

amotsonalem airarottiL   395.21   518.4   692.6  
arefinirac siahT   333.31   841.82   692.63  
aecaloiv aitsoD   222.2   184.1   - 

ataclus ailarbereT   470.41   -  184.15  

latoT   581.58   000.001   333.302  

remirP ataD : rebmuS  

atar ialiN -  nahapmilek atar
 natuh nasawak id tapadret gnay adoportsag
 gnilap malA iagnuS aseD evorgnam
 akij I nuisats id adareb hadner
 nuisats nad II nuisats nagned nakgnidnabid
 isidnok anerak idajret ini laH .III
 ,I nuisats aratna adebreb gnay nagnukgnil

s  aynhadneR .III nuisats nad II nuisat
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 tatibah nakbabeynem evorgnam nataparek
 naigabes anerak ,gnarukreb adoportsag
 arac nagned pudih adoportsag naweh
 .evorgnam gnatab adap lepmenem
 id adoportsag nahapmilek ayntabikA

ses ini laH .hadner idajnem ini I nuisats  iau
 tapadnep nagned  )7002( anivrE

 adoportsag nahapmilek awhab nakataynem
 nataparek helo nakutnetid tagnas
 nataparek kiab nikames ,evorgnam
 adoportsag nahapmilek akam evorgnam

.iggnit nikames naka  

.3.3.3   skednI ,)’H( namagareK skednI ialiN
nad )C( isnanimoD   skednI

adoportsaG )E( namagareseK  
U  kutn n tahilem  skedni iali

 isnanimod skedni ,)’H( sinej namagarek
 )E( sinej namagaresek skedni nad )C( sinej

 lebaT adap tahilid tapad adoportsag 4. 
 lebaT 4  )C( isnanimod ,)’H( namagarek skedni ialiN .

 )E( namagaresek nad  id adoportsag sinej
 malA iagnuS aseD evorgnam natuh nasawak
 silakgneB netapubaK silakgneB natamaceK

uaiR isnivorP  

skednI ialiN  natamagneP   nuisatS
I 

 nuisatS
II  

 nuisatS
III  

 namagareK
)'H( sineJ  

I 23,3  99,2  68,2  
II  19,2  29,2  67,2  
II I 39,2  97,2  27,2  

ataR - atar  
 

50,3  09,2  87,2  

 isnanimoD
)C( sineJ  

I 31,0  51,0  61,0  
II  51,0  61,0  71,0  
III  41,0  81,0  81,0  

ataR - atar  
 

41,0  61,0  71,0  

 namagareseK
)E( sineJ  

I 19,0  09,0  68,0  
II  88,0  88,0  29,0  
III  29,0  81,0  28,0  

ataR - atar   09,0  56,0  78,0  

 ataD : rebmuS remirP  

 iraD  lebaT 4  tahilret  lisah
ujnunem natamagnep  awhab nakk

 iagnuS aseD id adoportsag namagarek
 gnay sinej ada kadit ,iggnit malA
 nanmagaresek atres isanimodnem

 .iggnit aguj adoportsag  )5891( sberK
H alibapa awhab nakataynem  ’  akam  3 >

 namagarek  itrareb 0 itakednem )C( ,iggnit
 )E( ,isanimodnem gnay sinej ada kadit

iggnit namagaresek itrareb 1 itakednem . 

 

.4.3.3  nagnukgniL retemaraP  
retemaraP   rukuid gnay nagnukgnil

 .hanat Hp nad satinilas ,ria Hp ,uhus itupilem
S aseD id evorgnam natuh nasawak uhuS  iagnu

82 uhus :utiay tapadid naitilenep taas malA -  92
0 6 ria Hp ,C - 02 satinilaS ,7 - % 22 0  ,  Hp nad

 .6 hanat atar ialiN -  narukugnep lisah atar
 tapad nagnukgnil satilauk retemarap

 lebaT adap tahilid 5. 

 lebaT 5  .  nagnukgniL retemaraP narukugneP lisaH
 evorgnaM nasawaK id naitileneP amaleS
 silakgneB natamaceK malA iagnuS aseD

uaiR isnivorP silakgneB netapubaK  

retemaraP  nautaS  
 utkaW

natamagneP  natamagneP nuisatS  
 ukaB

utuM  
uggniM  I .tS  II .tS  III .tS   

uhuS  0C 
1 03  92  92   
2 03  72  92  82 -  23  
3 92  92  13   

ataR - atar    
 

76,92  33,82  76,92   

riA Hp  
  1 8,6  6 6  
  2 8 6 6 7- 3,8  
  3 6 6 6  

ataR - atar    
 

7 6 6  

 satinilaS  0/ 00  
1 22  22  12    
2 22  02  12    43 ≤  
3 32  32  02   

ataR - atar  
  

33,22  76,12  76,02   

 Hp hanaT  
  1 5.6  6 6  
  2 5,6  8,6  8,6   
  3 6 6 8,6   

ataR - atar     6 6 6  

remirP ataD : rebmuS  

 retemarap narukugnep lisah iraD
 awhab nakkujnunem nagnukgnil  satilauk

 naitilenep amales nagnukgnil retemarap
 hisam aggnihes haimala tafisreb hisam

 asib  nahubmutrep kutnu gnukudnem
 gnay emsinagro napudihek atres evorgnam

id pudih   laH .tubesret evorgnam nasawak
 iretneM nasutupeK nagned iauses ini

 arageN .oN pudiH nagnukgniL  15  / 
HLNEM  / .4002   

.5.3.3  nemideS iskarF  
 iskarf sisilana lisah nakrasadreB

 nemides  nasawak id nuisats paites adap
 malA iagnuS aseD evorgnam natuh

ret gnay  % 57 > esatnesrep tapadid  gnolog
.rupmul maladek  atar ialiN -  sisilana atar

 lebaT adap nakijasid nemides iskarf 6. 
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lebaT  6.  iagnuS aseD id nemideS iskarF esatnesreP
 netapubaK silakgneB natamaceK malA

uaiR isnivorP silakgneB  

remirP ataD : rebmuS  

 lebaT iraD 6  lisah awhab tahilret
 iagnuS aseD id nemides iskarf sisilana
 gnologret nuisats aumes adap malA
 ini nemides naamaneP .rupmul

b drapehS agitigeS edoteM nakrasadre  
)4891( nanahcuB   awhab nakataynem gnay

 hibel uata %57 rupmul iskarf nagnudnak
ret halada %57 irad  nemides sinej kusam

 ignanesid tagnas rupmul tartsbuS .rupmul
 anerak ,adoportsag naweh aparebeb helo
 naka ayak hibel rupmul tartsbus
 kinagro nahaB .kinagro nahab nagnudnak
 naweh kutnu nanakam rebmus nakapurem
 evorgnam natuh nasawakid pudih gnay

ag aynsusuhk  aggnihes ,adoports
 adoportsag nahapmilek ihuragnepmem

.tubesret nuisats adap tapadret gnay  

.6.3.3  kinagrO nahaB  
 sisilana lisah nakrasadreB
 tapadret gnay kinagro nahab nagnudnak

 %94,2 aratna rasikreb utiay nemides adap - 
atar ialiN .%39,2 - hab nagnudnak atar  na

 lebaT adap nakijasid kinagro 7. 
 lebaT 7.  paiT adap kinagrO nahaB nagnudnaK

 evorgnaM nasawaK id naitileneP nuisatS
 silakgneB natamaceK malA iagnuS aseD

uaiR isnivorP silakgneB netapubaK  
kesnarT  

)%( kinagrO nahaB  
I nuisatS  II nuisatS  III nuisatS  

1 1, 68  1, 87  1, 69  
2 2, 72  3, 20  2, 84  
3 3, 53  3, 40  4, 73  

ataR - atar  2, 94  2, 26  2, 39  

remirP ataD : rebmuS  

 gnay kinagro nahab nagnudnaK
 utiay III nuisatS adap tapadret iggnitret
 kinagro nahab nagnudnak nad % 39,2
 .% 94,2 utiay I nuisats id tapadret hadneret
 adap kinagro nahab nagnudnak ayniggniT
 ayniggnit helo nakbabesid III nuisats

dret gnay evorgnam nataparek  id tapa

 nakbabeynem aggnihes ini nuisats
 evorgnam hasares assam ayntakgninem

akumrepek hutaj gnay a  nupuata nariarep n
 kinagro nahab iskudorp aggnihes ,tartsbus

.takgninem idajnem   nagned iauses ini laH
 tapadnep  awhab nakataynem )3991( ijtnoN

 nahab nagnudnak  id tapadret gnay  kinagro
 irad lasareb %09 gnaruk hibel nariarep
 nuad nahuruL .evorgnam isategev
 nariarepek hutaj gnay evorgnam
 gnay kinagro nahab rebmus nakapurem
 icnuK .nanakam iatnar malad gnitnep
 nasawak ratikes nariarep narubusek

dap katelret evorgnam  nahab nakusam a
 nuad narugug irad lasareb gnay kinagro
 rugug gnay nuaD .tubesret evorgnam
 hibelret nakrucnahid nariarep maladek
 .)rumaj( ignuf nad iretkab helo uluhad

nahab narucnaH -  )sutirted( kinagro nahab
 gnitnep nanakam nahab idajnem naidumek

abreb helo naweh sinej iag - ria naweh . 
 

.4.3   evorgnaM natapareK nagnubuH
adoportsaG nahapmileK nagned  

 evorgnam nataparek nagnubuH
 tagnas adoportsag nahapmilek nagned
 iggnit nikames anamid ilakes huragnepreb
 nahapmilek akam evorgnam nataparek

iN .iggnit aguj adoportsag  nataparek ial
 adoportsag nahapmilek nagned evorgnam

 lebaT adap nakijas id 8. 
 lebaT 8 aM natapareK nagnubuH .  nagned evorgn

adoportsaG nahapmileK  id   iagnuS aseD
aK silakgneB natamaceK malA  netapub

uaiR isnivorP silakgneB  

nuisatS  evorgnaM natapareK  
)ah/p(  

adoportsaG nahapmileK  
)ah/dni(  

I 438.2  581.58  

II  769.3  000.001  

II I 432.4  333.302  

 
 lebat iraD 8  nataparek tahilret

 utiay III nuisats adap iggnitret evorgnam
 adoportsag nahapmilek nad ah/p 432.4

333.302 utiay III nuisats id aguj iggnitret  
dni  ,ah/  evorgnam nataparek nakgnades

438.2 utiay I nuisats adap adareb hadneret  
ah/p   hadneret adoportsag nahapmilek nad

581.58 utiay I nuisats adap aguj  ah/dni  .
 nikames awhab naklupmisid tapad akaM

nemideS iskarF  
I nuisatS  II nuisatS  III nuisatS  

)%(  

likireK  0 38,7  0 

risaP  83,4  35,6  96,4  

rupmuL  26,59  46,58  13,59  
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 nikames nad evorgnam nataparek iggnit
rtsag nahapmilek aguj iggnit  .adopo  

 anivrE naitilenep lisah nakrasadreB
 adoportsag nahapmilek nakataynem )7002(
 evorgnam isidnok adap tapadret iggnitret
 nahapmilek nakgnadeS .kiab tagnas gnay
 adap tapadret hadneret adoportsag
 nakasurek imalagnem gnay evorgnam

pareK .iggnit pukuc gnay  evorgnam nata
 padahret ilakes gnukudnem tagnas
 naweh kaynaB .adoportsag nahapmilek
 adap aynnapudihek nakgnutnaggnem gnay

.evorgnam natuh   nagned iauses ini laH
 tapadnep  gnay )2891( ojdrakuS nad yerF

 kadit evorgnam natuh awhab nakataynem
nap ipakgnelem aynah  naweh kutnu nag

 aguj ipatet ,aynmaladid pudih gnay
 kaynab kutnu nagnudnilrep tapmet iagabes

naweh . 
dreB  iserger sisilana lisah nakrasa

 evorgnam nataparek nagnubuh helorepid
g nahapmilek nagned  nagned adoportsa

82,36 + 72301 = Y ialin ( ialin nad x r  = )
435,0  . R ialiN 2 rasebes  % 4,35  

 evorgnam nataparek awhab nakkujnunem
 adoportsag nahapmilek ihuragnepmem
 aseD id evorgnam natuh nasawak adap

.malA iagnuS  
 nagnubuh awhab naklupmisid tapaD
 nahapmilek padahret evorgnam nataparek

gret adoportsag  irad tahilid tauk gnolo  ialin
r  = 435,0 ,  nakgnades 6,64   nahapmilek %

kaf helo ihuragnepid adoportsag  rot
 itrepes aynnial nagnukgnil  ,ria satilauk

rf kinagro nahab nad ,nemides iska  iauseS .
 kutnu ,)0102( gnujnaT tapadnep nagned
 lebairav aud nagnubuh nataukek tahilem

tatitnauk araces  )R( neisifeok nakanugid fi
 :utiay nagnubuh nataukek airetirk nagned

00,0 - 62,0 ,hamel tagnas nagnubuh :52,0 -
15,0 ,gnades nagnubuh :05,0 -  :57,0

67,0 ,tauk nagnubuh -  nagnubuh :00,1
301 = Y .tauk tagnas 72  2,36 + 8  x

 anamid ,haraes nagnubuh nakkujnunem
nad nakianek   lebairav nanurunep

 naka )evorgnam=X( tnednepedni
 nanurunep uata nakianek naktabikagnem

.)adoportsag=Y( tnedneped lebairav  
 
 

NARAS NAD NALUPMISEK .VI  
4 nalupmiseK .1.  

 id nakumetid gnay evorgnam sineJ
 utiay sinej 7 halada malA iagnuS aseD

 abla ainnecivA ipA( - )ipa  abla aitarennoS ,
)taparP(  atalucipa arohpozihR ,  uakaB(

)hituP uakaB/liceK  arohpozihR ,
 atanorcum )uakaB(  asolyts arohpozihR ,

)paruK uakaB(  supracolyX , )hiriyN( .ps  ,
 areztinmuL  sinej nakgnadeS .)puseS( .ps

 id nakumetid gnay adoportsag emsinagro
wak  sinej 11 ada evorgnam natuh nasa

 irad iridret gnay adoportsag  atireN
 ,atalucinuf  ,atardauq aedihtireC

,sunicupac suerocihC  snecsetul aludissaC  ,
 muibollE ,muipocselet muipocseleT

 ,arbacs airarottiL ,eadujsirua  airarottiL
amotsonalem  ,  ,arefinirac siahT itsoD  a
nad aecaloiv   ,ataclus ailarbereT  gnay

 utiay ilimaf 5 malad kusamret
 ,eadinirottiL ,eadiibollE ,eadidimatoP

 nad eaditiireN eadiciruM  .  
ataR -  id evorgnam nataparek atar

 438.2 aratna rasikreb malA iagnuS aseD
 ah/p –  tagnas gnologret nad ah/p 432.4

adeS .kiab  adoportsag nahapmilek nakgn
 ah/dni 581.58 aratna rasikreb –  333.302

 evorgnam nataparek nagnubuH .ah/dni
apmilek nagned  gnologret adoportsag nah

R( tauk   = 435,0 .)  
 

4 naraS .2.  
 hibel naitilenep nakukalid ulreP
 nataparek aratna nagnubuh gnatnet tujnal

 evorgnam  aggnihes aynnial atoib nagned
 raseb aparebes narabmag helorepid naka
 ada gnay atoib padahret evorgnam nanarep
 adapek nakparahid uti nialeS .aynmalad id
 netapubaK takaraysam nad hatniremeP
 aseD takaraysam aynsusuhk silakgneB

d agajnem tapad raga malA iagnuS  na
 .evorgnam natuh naadarebek nakiratselem
 irebmem niales evorgnam natuh anamiD
 gnay emsinagro padahret raseb nagnabmus
 evorgnam natuh nad aynratikesid pudih
 sirag gnudnilep iagabes isgnufreb aguj

.isarba idajret hadum kadit raga iatnap  
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.V  KATSUP RATFAD A 

 ygolooZ etarbetrevnI .0891 .D .R ,senraB
 egelloC srednuaS .noitidE htfiF

.pp 298 .gnihsilbuP  

 .negneB  sinkeT namodeP .1002
 naalolegneP nad nalanegneP
 naijaK tasuP .evorgnaM metsisokE
 06 .BPI .natuaL risiseP ayadrebmuS

.lah  

 tnemideS .4891 .B .J ,nanahcuB  ,sisylanA
 74 p –  .D .A dna emloH .A .N ni 84

 ydutS rof sdohteM .)sde( erytnieM
 ecneicS llewkcalB .sohtneB eniraM

hgrubnidE dna drofxO  

 .rabaS .F nad atimsajajD .M ,.A ,namiduB
 gnitipeK nad gnoeK narabeyneP .7991
 ,gnupakeS iaW evorgnaM natuH

 atireB .gnupmaL 5 : )1( 2 .igoloiB - .8  

 igaB riA satilauK haaleT .3002 .H ,idneffE
 nad riA ayadrebmuS naalolegneP
 tibreneP .nariareP nagnukgniL

lah 852 .atrakaygoY .suisinaK  

 .rekaB .V dna nosnikliW .C ,.S .hsilgnE
 laciporT rof launaM yevruS .4991

ailartsuA .secruoseR eniraM   etutitsnI
 093 .ellivsnwoT .ecneicS eniraM fo

.pp  

 satinumoK rutkurtS .7002 .anivrE
 natuH nasawaK iD adoportsaG
 taraB nagaB naharuleK evorgnaM
 nakoR netapubaK okgnaB natamaceK
 satlukaF .ispirkS .uaiR isniporP riliH
 natualeK umlI nad nanakireP

iR satisrevinU  .lah 98 .urabnakeP ua
.)naktibretid kadit(  

 evorgnaM .2891 .ojdrakuS .S nad ,.R ,yerF
 nad lanoisaN nanugnabmeP kutnu
 ojgabuS malaD .nairatseleP
 gnidisorP .)sde( ojdrahidomeoS
 .evorgnaM metsisokE II ranimeS

aisenodnI BAM - 09 .atrakaJ .IPIL -  301
.lah  

 ,inairdnI  ujaL nad iskudorP .8002 ,.Y
 evorgnaM nuaD hasareS isisopmokeD

ipA -  .kssroF aniram ainnecivA( ipA
 nanakireP satlukaF .ispirkS .)hreiV
 nainatreP tutitsnI natualeK umlI nad
 kadit( .lah 16 .rogoB ,rogoB

.)naktibretid  

 ehT : ygolocE .5891 .J .C ,sberK
atnemirepxE  noitubirtsiD fo sisylanA l

2 .ecnadubA dna dn   dna repraH .de
.p 008 .kroY weN .woR  

NEM -  nasutupeK taruS .a 4002 .HL
peK :romoN -  .4002/HLNEM/15

 .tuaL riA utuM ukaB gnatneT
 arageN iretneM tairaterkeS

.lah 03 .atrakaJ .pudiH nagnukgniL  
 
 ___  romoN nasutupeK taruS .b peK . -

 airetirC gnatneT .4002/HLNEM/102
 nautneneP namodeP nad ukaB
 tairaterkeS .evorgnaM nakasureK
 .pudiH nagnukgniL arageN iretneM

.lah 11 .atrakaJ  

 nad halmuJ idutS .8991 ,.S ,idayluM
 id evorgnaM nuaD rucnaH natapeceK
 .uaiR isnivorP iamuD atoK nuisatS
 umlI nad nanakireP satlukaF .ispirkS
 ,uaiR satisrevinU .natualeK

.)naktibretid kadit( .lah 34 ,urabnakeP  

 ,natabmajD .aratnasuN tuaL .3991 .ijnoN
.lah 324 ,atrakaJ  

 .N.I nad ilazahkM ,.Y ,alisuR
 naudnaP .6002 .artupidayruS
 .aisenodnI id evorgnaM nalanegneP

.lah 912 .rogoB ,sdnalteW  

 .itnamuS .F nad atirbeF .E ,odnowuS
 adoportsaG satinumoK rutkurtS .5002
 ualuP iD evorgnaM natuH adaP
 naualupeK netapubaK aropiS
 lanruJ .taraB aretamuS iawatneM

52 : )1( 2 .sisenegoiB - .62  

 ,naabocreP nagnacnaR .0102 .A ,gnujnaT
tkiD  nad nanakireP satlukaF hailuK ta

 .uaiR satisrevinU natualeK umlI
.urabnakeP  

 


