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 artsbA tc   eht sdeecxe erusaem fi cixot dna suodrazah era taht slatem yvaeh eht fo eno si norI
 nori eht hcihw fo ecnetsixe eht yb desuac ytilauq retaw fo noitadargeD .dlohserht

 no stsixe ydaerla taht tnetnoc  hguorht lios fo sreyal eht fo esuaceb dnuorg eht
 .nori si hcihw fo eno ,stnemele lacimehc niatrec sniatnoc retaw eht hcihw enO   fo

ot sdohtem eht  fo noitartnecnoc eht esaerced  slatem devlossid  , yllaicepse   yvaeh
slatem  yleman , ser siht fo mia ehT .noitprosda  gnixim fo tceffe eht yduts ot hcrae

 etiloez htiw  latem eF  noitprosda eht fo erutarepmet dna noitarelecca  gnisu A4
 fo hcaorppa  niatbo ot ngised etisopmoC lartneC dohteM ecafruS esnopseR

 noitprosda eht noitidnoc mumitpo A4 etiloez htiw latem eF fo esu ehT .   A4 etilaez
 ,04/06 oitar emulov htiw animula dna acilis fo noitcaer gnixim morf sisehtnys
 rof deilppa saw sruoh 8 leg fo emit gnitaeh  dna ,sruoh 3 tnatcaer fo emit gnixim
 htiw A4 etiloez htiw latem eF fo ssecorp noitprosda ehT .latem eF fo noitprosda

ixim  003 egnar noitarelecca gn -  03 egnar erutarepmet dna mpr 006 -  ehT .C°06
prosbA cimotA  yb dezylana cinoi eF fo noitartnecnoc  yrtemotohportcepS noit

 .)SAA(  tuoba latem eF prosda nac A4 etiloez fo ecnamrofrep taht wohs stluser ehT
oc mumitpo eht dna ,%934.79  tuoba saw noitarelecca gnixim rof deniatbo noitidn

.C°78 ta erutarepmet dna mpr 0321  

yeK :sdrow  A  ,noitprosd  ,latem yvaeH ,yrtemotohportcepS noitprosbA motA
M ecafruS esnopseR ohte Z  ,ngiseD etisopmoC lartneC ed .etiloe  

   

.1  nauluhadneP  
 gnay tareb magol sinej utas halas nakapurem iseB
 .satab gnabma ihibelem aynradak alibapa ayahabreb
 aynrihka gnay susu gnidnid kasurem tapad eF magoL
 isalumukaret tapad aguj eF ubeD .naitamek nakbabeynem

oevla malad id  isgnuf ayngnarukreb nakbabeynem nad il
urap - .urap  

peK turuneM nataheseK irtneM nasutu  R  kilbupe
aisenodnI   iluJ 92 laggnat 2002/IIV/KS/SEKNEM/709 .oN

tarays gnatnet 2002 -  ria satilauk  nasawagnep nad tarays
 utiay kiab gnay ismusnok ria malad eF radak ,munim

es  aynaratnaid ria satilauk nanuruneP .l/gm 3,0 raseb
 ada hadus gnay iseb nagnudnak aynada helo naktabikaid

nasipal anerak hanat adap -  ria itawelid gnay hanat nasipal
rusnu gnudnagnem -  aynutas halas ,utnetret aimik rusnu

 .)4002 ,ilA nad saerdnA( iseb halada  
rP  riac habmil irad tareb  magol  nagnalihgnep seso

 ,itrepes arac aparebeb nagned nakukalid hadus
( napadnegnep noitatipicerp  ,aimik nahab nakanuggnem )

 ,noi narakutrep ,utnetret turalep nakanuggnem iskartske

( kilab asomso sisomso esrever  sesorP .isprosda nad )
 akij tapet gnay nebrosda sinej nahilip nagned isprosda
 sesorp nakapurem aynnial sesorp nagned nakgnidnabid
 nagnalihgnep malad fitkefe pukuc ipat anahredes gnay
 mumu gnilap gnay nebrosdA .riac habmil irad tareb magol

is ,animula ,fitka nobrak halada iakapid  tiloez nad leg akil
.)3002 ,hamilsaT nad itnayirS(  

lukelom nalibmagnep iagabes nakisinifedid isprosdA -
 utaus malad naakumrep uata raul naakumrep helo lukelom
 aparebeB .natural naakumrep helo uata nebrosda natadap

kgnit ihuragnepmem tapad gnay gnitnep rotkaf  nata
 ,nakudagnep halada tubesret isprosda aynidajret
 taz lukelom naruku ,tural ayad ,nebrosda kitsiretkarak

 natural rutarepmet nad natural Hp ,turalret  nad saerdnA(
.)4002 ,ilA  

 nakukalem halet aguj uluhadret itilenep aparebeB
gnem ayapu ianegnem naitilenep  nakhab uata ignaru

 adap habmil irad ayahabreb tareb magol nakgnalihgnem
 radak nanurunep itilenem )4002( ilA nad saerdnA .nariarep
 ogoronoP mala tiloez aidem nakanuggnem nagned eF
 nad neulfni isartnesnok isairav nagned uynitnok araces

IJ TAS
igoloibonkeT
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iloez naritub retemaid  maj 1 pait lepmas nalibmagneP .t
 eF isartnesnok taas adap avruk tapadid aggnih ilakes
 nad icuS .munim ria radnats iauses l/gm 3,0 = )eC( neulffe
 A tiloeZ adap )II(nZ magol noi isprosdagnem )0102( luruN

iaP imompI TP arabutab rasad uba irad sisetnisid gnay(  )not
 edoteM nagned hctaB .  iuhatekid tubesret naitilenep iraD

 magol noi nakgnalihgnem  upmam tubesret A tiloez awhab
 .%47,99 aggnih )II(nZ tareb  

 tiloez nakanuggnem  )7002( itaydraH nad uyahaR
 gnay riac habmil adap eF tareb magol pareynem kutnu
 kupurek licek irtsudni sakeb gnerog kaynim rupmacret

 araces hctab  iggnit gnilap gnay eF nahisiynep isneisiffE .
02 tiloez naruku adap helorepid )%95,37( - em 04  nagned hs

 itilenem )3002( hamilsaT nad itnayirS .marg 8 aidem tareb
2 isakifidomret mala tiloez adap )III(iseb isprosda akitenik -

 adap adebreb gnay masa naanuggneP .losaitoznebotpakrem
 nakbabeynem mala tiloez padahret aimikoisif naukalrep

 isprosda ukalirep  adebreb )III(iseb padahret nebrosda irad
  .alup  

 irad nususret gnay larenim sinej utaus halada tiloeZ
OiS( akilis 4 OlA( animula nad ) 4 aggnor nagned ) -  id aggnor

noi isireb gnay aynmalad -  ilakla magol aynasaib ,magol noi
abiD .ria lukelom nad ,hanat ilakla nad  ,mala tiloez gnidn

z  nad fitkeles ,fitka hibel anerak iakusid hibel sitetnis tiloe
 ini taas adaP .mala tiloez nagned nakgnidnabid libats
 kiab ,takgninem nikames tiloez larenim naanuggnep
 alaksreb irtsudni aggnih licek irtsudni malad naanuggnep

 raseb (  haflU 6002 .,kkd .)  
 )1102( ihcuS .A4 tiloeZ halada sitetnis tiloez utas halaS
 isidnoK .tiwas hsa ylf irad A4 tiloez sisetnisnem halet

adap utiay A4 tiloeZ sisetnis kutnu kiabret   akilis narupmac
 utkaw ,04/06 emulov nagnidnabrep nagned animula nad

atkaer nakudagnep .maj 8 leg nasanamep utkaw nad maj 3 n   
 raseb hibel gnay noi rakut satisapak ikilimem A4 tiloeZ
 aggnihes ,nial gnay tiloez epit nagned nakgnidnabid
 tareb magol nakgnalihgnem tapad nakparahid ini nebrosda
 .irtsudni habmil malad gnudnakret gnay eF itrepes

eP  sesorp isidnok naktapadnem kutnu naujutreb ini naitilen
 isprosda )rutarepmet nad nakudagnep natapecek( mumitpo
 irad sisetnisid gnay( A4 tiloez nebrosda nagned eF magol

 hsa ylf  edotem nakanuggnem )tiwas  ecafruS esnopseR
edohteM - .ngiseD etisopmoC lartneC  

.2  haB edoteM nad na  

.1.2  talA nad nahaB  

 utiay ini naitilenep adap nakanugid gnay nahaB hsa ylf  
,tiwas  ,HOaN  )HO( lA 3  ,  ,sedauqa ONH 3 %2  , aN M1 HO  ,

OSeF 4 talA . -  ikgnat rotkaer utiay nakanugid gnay tala
 ,kudagnepreb ecanruf  ,ruku ubal ,kitilana nagnabmit ,nevo ,

 nawac ,ruku saleg ,alaip saleg elbicurc  ,kinakem kudagnep ,
retemohcat  ,renhcub gnoroc ,mukav apmop ,  ,gniras satrek

 satrek ,Hp  s tes uta   ,mota napares irtemotofortkeps tala  utas
 tala tes kudagnep na   hctab retaw ,kirtsil  nad hctawpots . 

.2.2  A4 tiloeZ isaraperP  

 A4 tiloez isaraperp kutnu nakanugid gnay ukab nahaB
.tanimula muirtan nad takilis muirtan halada   naturaL

 marg 52 rubelem nagned taubid takilis muirtan hsa ylf  

005 rutarepmet adap gnirek HOaN rg 5,26 nad tiwas o  C
males  irebid tubesret narubel ,nignid haleteS .maj 5 a

 tural raga maj 42 amales nakraibid nad lm 001 sedauqa
 nakrecneid nad gnirasid naidumek naturaL .anrupmes

.)1102 ,ihcuS( lm 052 iapmas  
 nakturalem nagned taubid tanimula muirtan naturaL

1 malad HOaN marg 05,03  malad eK .sedauqa lm 00
)HO(lA rg 56,12 kaynabes nakusamid uti natural 3  libmas

)HO(lA aumes haleteS .kudaid 3  nakrecneid naidumek tural
.)1102 ,ihcuS( lm 052 iapmas  

isaraperP   tiloez 4  A  halet gnay rudesorp itukignem
 )1102( ihcuS helo nakukalid  nagned nakrupmacnem  

 nagnidnabrep nagned takilis muirtan nad tanimula muirtan
 nakkusamem nagned 04/06 emulov  animula muirtan t 

nahalrep -  nahal  kudaid libmas   maj 3 amales   aggnih
narupmac   nad  negomoh   kutnebret   leg   .hitup anrawreb

 leG  naksanapid  nevo id hus adap 08 u o amales C    .maj 8
 gnay napadnE .icucid nad gnirasid leg ayntujnaleS
 .larten Hp aggnih sedauqa nagned icucid kutnebret

021 uhus adap nevo nakanuggnem nakgnirekid napadnE o  C
 adotem nagned isasiretkarakid A4 tiloeZ .maj 3 amales

nad haremarfni ipoksortkeps  .X ranis iskarfid  

.3.2  eF magoL isprosdA  

 araces nakukalid isprosda sesorP hctab   nakukalid nad
: tukireb iagabes napahat nagned  

.1  OSeF kudni natural taubmeM  4  ruku ulal ,mpp 0001
.SAA id aynlawa isartnesnok  

.2  OSeF kudni naturaL 4  lm 01 kaynabes libmaid
cneid naidumek  nagned lm 001 ruku ubal adap nakre

 malad ek nakkusamid nad mpp 001 isartnesnok
 nad nakudagnep natapecek ruta ssalg rekaeb
 lawa isartnesnok rukuid ulal ,ayn rutarepmet

.)oC( nasanamep  
.3   rukuid nad ,A4 tiloez nakkusamid naidumeK

d libmas )eC( rihka isartnesnok  utkaw iraci
.aynnagnabmitesek  

.4   naidumek ,nagnabmitesek utkaw tapadid haleteS
 natapecek kutnu isprosda sesorp naktujnalid
 adap itrepes aynnial rutarepmet nad nakudagnep

.3 nad 2 romon hakgnal  
.5  iffe esatnesreP  nakutnetid tapad naparejnep isneis

: sumur nagned  
iffE% isneis =  𝑜𝐶 − 𝑒𝐶

𝑜𝐶
 𝑥 001                        )1(                            

 : nagnareteK  
Ce naparejnep haletes eF isartnesnoK =  
Co naparejnep mulebes eF isartnesnoK =  

.4.2  A4 tiloeZ isaraperP  

 nakparenem nagned nakukalid atad sisilana nad nagnacnaR
( MSR dohteM ecafruS nopseR  nalupmukes halada MSR .)

kinket nad akitametam edotem -  gnay kitsitats kinket
 sisilana nakukalem nad ledom taubmem naujutreb

 .lebairav aparebeb helo ihuragnepid gnay nopser ianegnem  
 nahalognep malad nagnutihrep nakhadumem kutnU

tad  gnatner malad ek nakedokid sesorp lebairav gnatner ,a
(-  lebairav aratna nagnubuh aggniheS .)414,1 ,0, 414.1
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 nad ,)iξ( sesorp  slebairav dedoc  nakataynid tapad )iX(
.)1991 ,yremogtnoM( tukireb naamasrep itrepes  

wolhgih
dim

i
ii

iiX                       )2(                                                                        

 iξ :anamiD dim  iξ( = .  hgih  iξ + wol .2/)  
 ini naabocrep nagnacnar kutnu nahupmet halmuJ

.1 lebaT adap tahilid tapad MSR nakanuggnem nagned  
 

.1 lebaT  p  nagnacnar nahupmeT naabocre  
nuR  lebairaV larutaN  lebairaV dedoC  
 1 2 X1 X2 
1 003  03  -1 -1 
2 003  06  -1 1 
3 006  03  1 -1 
4 006  06  1 1 
5 054  54  0 0 
6 054  54  0 0 
7 054  54  0 0 
8 054  54  0 0 
9 266  54  414,1  0 
01  832  54  - 414,1  0 
11  054  42  0 - 414,1  
21  054  66  0 414,1  

 
 nagnutihreP  tiloez nagned eF magol isprosda isamitpo

 nad nakudagnep natapecek huragnep padahret A4
 nagned sitametam ledom irad nakutnetid tapad rutarepmet

neisifeok -  edro nakanuggnem naamasrep ledom neisifeok
: utiay aud  

2121
2

222
2

11122110 xxxXxxy         )3(  

.3   nad lisaH nasahabmeP  
 adap nebrosda iagabes nakanugid gnay A4 tiloeZ
 .x ranis iskarfid nagned isasiretkarakid ini naitilenep
 adap naklipmatid isaraperp lisah A4 tiloez margotkarfiD
 )2991 ,kkd ,taruM( radnats A4 tiloez nad 1 rabmaG

.2 rabmaG adap naklipmatid  

 
 rabmaG .1  p lisah tiloez iskarfid aloP isaraper  

 

 
 

 .2 rabmaG z radnats iskarfid aloP  taruM irad A4 tiloe
)2991(  

 
 adap naklipmatid gnay margotkarfid nagnidnabrep iraD
 gnay tiloez iskarfid alop awhab tahilret ,2 nad 1 rabmaG
 nad 04/06 natkaer emulov nagnidnabrep adap isaraperpid

 nasanamep rutarepmet leg  08 o  θ2 tudus ialin ikilimem C
2 tudus ialin nagned amas ripmah gnay  ,radnats A4 tiloez  θ

 ini isaraperp lisah tiloez awhab naklupmisid tapad akam
.A4 tiloez halada  

.1.3  A4 tiloeZ nagned eF napareyneP lisaH  

 kudni natural nakanuggnem  A4 tiloez adap eF napareyneP
 magol napareynep lisah nad mpp 47,79 isartnesnok nagned

atid ini eF  lebaT adap naklipm  gnutihid naidumeK .2
iffe nesrep  nagned eF magol napareynep irad isneis

 lebaT adap naklipmatid gnay )1( naamasrep nakanuggnem
.3  

 
.2 lebaT  l napareynep lisaH eF mago  

oN  

eP.ceK
kudagn

na  

repmeT
ruta  

 isartnesnoK
 lawA

nasanameP  
 isartnesnoK

rihkA  )mpp(  
)mpr(   )C°(  )mpp(  

1 
003  

03  82,76  93,3  
2 06  60,87  8,3  
3 

054  

54  175,27  397,5  
4 54  79,27  263,3  
5 54  832,27  7,3  
6 54  394,27  74,2  
7 66  720,97  3327,91  
8 52  395,26  648,7  
9 

006  
03  727,18  771,21  

01  06  724,48  645,8  
11  266  54  62,38  135,11  
21  832  54  404,07  832,2  
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.3 lebaT  l napareynep isneisiffe nesreP  eF mago  

oN  

aynranebeS ialiN  sailA lebairaV  
 %

 isneisiffE
)mpp(  agneP.ceK

nakud  
repmeT

ruta  
agneP.ceK

nakud  
epmeT

rutar  
)mpr(  (o )C  X1 X2 

1 003  03  -1 -1 69,49  

2 003  06  -1 1 31,59  

3 006  03  1 -1 1,58  

4 006  06  1 1 78,98  

5 054  54  0 0 20,29  

6 054  54  0 0 93,59  

7 054  54  0 0 78,49  

8 054  54  0 0 95,69  

9 266  54  414,1  0 51,68  

01  832  54  - 414,1  0 28,69  

11  054  52  0 - 414,1  64,78  

21  054  66  0 414,1  40,57  

 
 awhab tahilret 2 lebaT adaP  nanurunep aynidajret

 lawa isartnesnok irad nasanamep lawa )II(eF isartnesnok
adap naktabikaid ini isartnesnok nahabureP .kudni natural  

 taas ,nasanamep  (eF  )II taflus  nagnalihek  ria  isasilatsirk  nad  
latsirk  uajih  ilsa  idajnem habuid  natadap   rotok  gninuk

tardihna B . naha  tardihna   naka naksapelem  adiskoid ruflus  
pau nad  hitup  adiskoirt gnareleb  naka gnay , naklaggninem  

 anraw naharemek talkoc   apureb (iseb  )III adisko  aggnihes ,
 .)7002 ,minonA( gnarukreb naka )II(eF irad isartnesnok

F napareynep isneisiffe nesreP  A4 tiloez nebrosda helo e
.2 lebaT adap naklipmatid  

 nakrabmaggnem gnay ledom ,sata id atad nakrasadreB
 sabeb lebairav nagned parej ayad aratna nagnubuh

: halada )rutarepmet nad nakudagnep natapecek(  
 817,49  =  parej % - X 039,2 2 – X 637,6 2

2 X 009,4 + 1X2 
 ledom  naijugnep nakukalid ,sata id naamasrep padahreT
 arac 3 nagned nakukalid ledom naijugneP .iserger

: utiay )8002 ,nawainruK(  
.a  )F ijU( isergeR ledoM natlumiS ijU  

 nagned natlumis araces iserger ledom naijugnep lisaH
: tukireb iagabes asetopih  

Ho β : 1 β = 2 β =...= k 0 =  
H1 β : j 

 

j utas tikides gnilap kutnu 0 ≠  
 nagned F iju kitsitatS  naklupmisid tapad % 5 = ɑ

 natapecek utiay )β( iserger neisifeok awhab
 huragnep ikilimem rutarepmet nad nakudagnep

.parej ayad padahret  
.b  laisraP ijU  

F iju( natlumis iju adap aneraK  awhab tapadid )
 padahret huragnep ikilimem kadit )β( iserger neisifeok
 neisifeok ikidilesid naka ayntujnales akam ,parej ayad
 adap t iju kitsitats nagneD .ledom adap nakifingis gnay
 ledom adap )β( neisifeok awhab iuhatekid tapad ,%5 =

uragnep ikilimem gnay  halada parej ayad padahret h
X( rutarepmet 2 X( kitardauk rutarepmet ,) 2

2  iskaretni ,)
X( rutarepmet nagned nakudagnep natapecek 1X2  .)  

.c   nagned nasutupeK nalibmagneP p- eulav   nagneD p-
eulav  ikilimem gnay ledom adap )β( neisifeok ,

ada naparejnep padahret huragnep X( rutarepmet hal 2  ,)
X( kitardauk rutarepmet 2

2  natapecek iskaretni nad )
X( rutarepmet nagned nakudagnep 1X2 .)  

 gnisam huragnep isasilausiv tahilem kutnU –  gnisam
 tahilid tapad salej hibel araces parej ayad padahret lebairav

nakijasid gnay 4 nad 3 rabmaG adap   tolp kutneb malad
 mumitpo lebairaV .naakumrep nopser tolp nad rutnok

X( nakudagnep natapecek adap helorepid 1  nad mpr 0321 )
X( rutarepmet 2  ) ̊ 78  parej ayad naupmamek nagned C

.% 934,79 rasebes nebrosda  
 

 
 .3 rabmaG  p rutnoK huragne  

.2.3   nad nakudagneP natapeceK rutarepmeT  

 
.4 rabmaG   natapecek huragnep naakumrep nopseR

t nad nakudagnep rutarepme  

.4  K nalupmise  
 aparebeb helorepid tapad ini naitilenep lisah iraD

: tukireb iagabes nalupmisek  
.1   natapecek helorepid iserger ledom naijugnep adaP

 huragnep ikilimem rutarepmet nad nakudagnep
 irad sisetnisid gnay A4 tiloeZ parej ayad padahret  ylf

hsa   .tiwas  
.2   natapecek kutnu mumitpo lebairav ialin helorepiD

X( nakudagnep 1 X( rutarepmet nad mpr 0321 ) 2 78 ) o  C
.% 934,79 rasebes parej ayad naupmamek nagned  

nakudagnep cek
te

m
pe

ra
tu

r
0,15,00,05,0-0,1-

0,1

5,0

0,0

5,0-

0,1-

  >
  –
  –
  –
  –
  –
  < 07

07 57
57 08
08 58
58 09
09 59

59

parej
ayad

nakudagnep cek ;rutarepmet sv parej ayad fo tolP ruotnoC

07

08

09

1-
0

09

001

1-

1

0

1

parej ayad

rutarepmet

nakudagnep cek

nakudagnep cek ;rutarepmet sv parej ayad fo tolP ecafruS
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akatsuP ratfaD  
 iseB radaK nanuruneP“ .4002 .M ,ilA nad P.D ,saerdnA
 araces ogoronoP malA tiloeZ aideM helo

PSTF nagnukgniL kinkeT nasuruJ .”uynitnoK -
.STI  

,.M ,itnairI  aN .B owobarP .D nad ,lurs .  sisilanA .5002
T  takgni B  ayaha E  isor D uJ .panareP SAD bus i -r

83 :)1( VIX naitileneP lan -  .34  

 .1991 .C.D ,yremogtnoM  fo sisylanA dna ngiseD
.stnemirepxE  .snoS & yeliW .J ,kroY weN .de dn3  

,oranatnoM & P.J ,editsaB ,.A enarkomA ,.M ,taruM   .L
 .2991  yllamreht morf setiloez fo sisehtnyS

 no snoitavresbo emos etiniloak detavitca
.htworg dna noitaelcun  

noitacilbuP slessurB . -  .29 P .muigleB  
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