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KARTSBA  

 LEDOM SATIVITKEFE GNIHCAET LACORPICER   IPAKGNELID
ELZZUP DROWSSORC   NATAKGNINEP PADAHRET   

IIIV SALEK PMS AWSIS NAFITKAEK NAD PESNOK NAMAHAMEP  
  helO   

HABIBAHK RUN  
72000690  

 
 ini naitileneP  iuhategnem kutnu naujutreb  )1  narajalebmep sativitkefe

 nakanuggnem nagned akitametam  ledom gnihcaeT lacorpiceR   ipakgnelid
elzzuP drowssorC   padahret lanoisnevnok narajalebmep nagned nakgnidnabid

awsis akitametam pesnok namahamep  )2 ;  narajalebmep sativitkefe
 nakanuggnem nagned akitametam  ledom gnihcaeT lacorpiceR   ipakgnelid

elzzuP drowssorC   padahret lanoisnevnok narajalebmep nagned nakgnidnabid
.awsis nafitkaek  

 nemirepske( nemirepske isauq naitilenep nakapurem ini naitileneP
 .)umes poP  2 iregeN PMS IIIV salek awsis halada ini naitilenep malad isalu

 3102/2102 naraja nuhat paneg retsemes adap atrakaygoY ,lutnaB ,noweS
 malad igabret gnay awsis 25 kaynabes naitilenep lepmaS .awsis 112 halmujes

 salek utiay salek aud IIIV   salek iagabes D epske  nakanuggnem nemir  ledom
gnihcaeT lacorpiceR   ipakgnelid elzzuP drowssorC   salek nad IIIV   iagabes A

 salek akanuggnem lortnok ataD .lanoisnevnok narajalebmep n   naitilenep
y set irad helorepid  naupmamek iuhategnem kutnu nakanugid gna

 nad awsis pesnok namahamep  .awsis nafitkaek iuhategnem kutnu tekgna
D sisilanaid gnay ata  atad halada  naiapacnep roks  ( niag ).  naiapacnep rokS
( niag ) irad helorepid set  tsettsop   ignarukid  .tseterp ( naiapacnep rokS niag ) 

 tekgna irad helorepid  lawa roks ignarukid rihka roks  naijugneP .  sisetopih
ijU nakanuggnem - .nednepednI lepmaS auD T  

 )1 :halada aynnaitilenep lisaH  nagned akitametam narajalebmep
  nakanuggnem  ledom gnihcaeT lacorpiceR   ipakgnelid  elzzuP drowssorC

 padahret lanoisnevnok narajalebmep nagned nakgnidnabid fitkefe hibel
awsis akitametam pesnok namahamep  )2 ;  nagned akitametam narajalebmep

 nakanuggnem  ledom gnihcaeT lacorpiceR   ipakgnelid  elzzuP drowssorC
 padahret lanoisnevnok narajalebmep nagned nakgnidnabid fitkefe hibel

.awsis nafitkaek  

 

icnuk ataK vitkefE : acorpiceR ,sati  ,elzzuP drowssorC ,gnihcaeT l
.nafitkaeK nad ,pesnoK namahameP  
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I BAB  

NAULUHADNEP  

A. halasaM gnakaleB rataL  

 atam iagabes nakispesrepid gnires akitametam ini taas iapmaS

 ialin tagnignem numaN .awsis iakusid gnaruk nad tilus narajalep

 bijaw narajalep atam nakidajid patet akitametam akam iggnit ayntaafnam

 ataM .halokes id  tapad naparah nagned nakirebid akitametam narajalep

 .ikilimid gnay isnetop iagabreb naklamitpognem awsis aidem idajnem

 napakacek ikilimem awsis nakparahid akitametam rajaleb iulaleM

 sugilakes ,lamrof nupuam lairetam napakacek kiab ,sitametam

p nagnabmegnep  atam hisgnabmus nakapurem ini napakaceK .idabir

 gnay pudih napakacek naasaugnep adapek akitametam narajalep

.gnatad naka gnay asam adap awsis nakhutubid 1 

 gnay akitametam ialin nahelorep padahret nanaket  nad natutnuT

jnem narajalebmep taubmem gnires iggnit  nad nagnagetek hunep ,ukak ida

 rajegnem iralreb awsis kajagnem surah nakaes uruG .naaribmegek apnat

 ikilimem kadit aggnihes ialin nahelorep keyorp nakiaseleynem nad tegrat

 kadit aguj awsiS .narajalebmep malad isasivorpmireb natapmesek
                                                             

1  ,atnayramuS d sesorP isaulavE akitametaM rajaleB lisaH na  nanuS NIU :atrakaygoY( .
.)0102 ,agajilaK  4.lah  
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m natapmesek ikilimem  aynah ada gnaY .aynrajaleb nataigek itamkine

 nasabebek nagnalihek akerem aggnihes tegrat nad ,nanaket ,lortnok

.rajaleb sesorp inalajnem   sata id akitametam narajalebmep isatneirosiD

atames nakub -  isatneirO .)urug( nagnapal id lanoisarepo nahalasek atam

pmes  lucnum halet aynutas halas ini akitametam narajalebmep malad ti

 malad urug nakajip idajnem gnay mulukiruk rasad akgnarek adap

 kadit irad itamrecid tapad ini laH .salek id narajalebmep nakgnabmegnem

isnetepmok naiaru nagned nakpatetid gnay naujut aynsarales   idajnem gnay

.narajalebmep narasas 2 

 akitametam nakididnep mulukiruk nagnabmegnep namodep adaP

 nakididnep naujut naksumurid halet aynranebes ini taas aisenodnI id

saul hibel gnay akitametam   malad 6002 nuhaT 22.oN sankidnemreP  utiay ,

adap isatneiroreb  : 1(  )  ,pesnok namahamep 2(  isatnemugrareb naupmamek )

 ,ralanreb nad 3(  ) 4( ,halasam nahacemep naupmamek  naupmamek )

 ,isakinumokreb 5( hret naagrahgnep ) napudihek malad akitametam pada . 

 isnetepmok nad KS/isnetepmok radnats( isnetepmok naiaru ,numaN

 hibel )DK/rasad  nad akitametam lairetam naasaugnep adap isatneiroreb

 nakutnenem malad urug nakajip nakapurem DK nad KS .aynnaparenep

 adap kapmadreb aynrihka ini laH .naialinep nad salek naalolegnep ,iretam

                                                             
2 5.lah.,dibI  



3 
 

.salek id narajalebmep naanaskalep isatneirosid  leb taafnam kaynaB  raja

 aynah ada gnay igrene hurules alakanam nakgnipmasekret akitametam

 iggnit roks helorepmem nad akitametam iretam iasaugnem nakkutnurepid

 asib kutnu aynah  radekes kadit akitametam irajalepmeM .naiju akitek

ametam irajalepmeM .akitametam laos nakajregnem  radekes kadit aguj akit

 akitametem laos nakajregnem upmaM .akitametam iretam iasaugnem

 aratnemes ,akitametam iretam naasaugnep rotakidni utas halas aynah

 iretam naasaugnep padahret anaras radekes aynah irajalepid gnay iretam

.saul hibel gnay 3 

P  nagnabmegne  urug nagned kiab gnay isakinumokreb naupmamek

 araces ulrep surah iagrahgnem gnilas isadnalid gnay awsis amases nad

 .narajalebmep tneve paites malad id nakgnabmekid surenem suret

naasaibeK -   tapadnep iagrahgnem nad ragnednem aidesreb kutnu naasaibek

naker - er  ,urug helo naitahrep tapadnem gnaruk ilakgnires awsis amases nak

 nataigek adap ajas gnusgnalreb gnay nitur lah iagabes paggnaid anerak

irahes -  kiab nagned gnabmekreb tapad kadit ini naupmamek lahadaP .irah

nahital nakhutubmem ipatet naka ,ajas utigeb - ahital  irad gnibmibret gnay n

naasaibeK .urug - gnaur id nakitkarpid gnay iagrahgnem gnilas naasaibek -

 igab lakeb idajnem naka surenem suret araces nakukalid nad salek gnaur

                                                             
3  ,dibI 5.lah -6 
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 napudihek malad atayn araces nakgnabmekid tapad kutnu awsis

 .takaraysamreb 4  

noweS 2 N PMS   gnires hisam gnay halokes kusamret

 .irotisopske narajalebmep utiay lanoisnevnok narajalebmep nakanuggnem

 narajalebmep malaD  akitametam  tagnas hisam narajalebmep nataigek

urug helo isanimodid  fitka gnaruk idajnem awsis aggnihes .  awsis kaynaB

 nakukalem gnay nataigek -  nataigek   nagned natiakreb gnay nataigek niales

 .amas kadit awsis tapadid gnay nauhategnep aggniheS .narajalebmep

tnagret tagnas awsis nafitkaeK  nialeS .rajagnem urug arac adapek gnu

 nakanugid gnay narajalebmep ,irotisopske narajalebmep  2 N PMS id

IIIV salek akitametam narajalebmep aynsusuhk noweS  .isuksid halada  

 nagned narajalebmeP uksid  ipateT .fitka hibel awsis nakidajnem is

 ini isuksid nagned narajalebmep gnires kadit  .nakanugid 5  

 noweS 2 N PMS IIIV saleK akitametam uruG aguj   nakataynem

sis awhab  hisam aw  malad natilusek  .pesnok imahamem 6 P  itilene  aguj

 pesnok namahamep  naupmamek  ianegnem nauluhadnep iduts nakukalem

atar ialin awhab atad helorepid nad noweS 2 N PMS IIIV salek id awsis -

                                                             
4  ,namhorrunuA d rajaleB narajalebmeP na  : gnudnaB( , atebaflA  7 lah ,)9002 , -  8  
5  .dP.S ,namiG kapaB nagned aracnawaW )IIIV saleK noweS 2 N PMS akitametam urug(   ,

.3102 iraunaJ 2 ,utbaS  
6 )IIIV saleK noweS 2 N PMS akitametam urug( .dP.S ,namiG kapaB nagned aracnawaW   ,

.3102 iraunaJ 2 ,utbaS  



5 
 

57 laminim nasatnutek airetirk nagneD .82,15 halada awsis atar   ialin

 391 irad 83 halada satnut gnay awsiS .hadner gnologret hisam tubesret

 nakatakid tapad akam tubesret set lisah adapek ucagneM .)% 07,91( awsis

.hadner hisam awsis akitametam pesnok namahamep naupmamek awhab  

( npakgneles ataD id tahilid tapad ay  aripmal 3.1 n  08 namalah ) 

R t lacorpice gnihcae   gnay narajalebmep ledom nakapurem

nem  utiay ,kifiseps irid narutagnep namahamep igetarts tapme nakmana

 upmam( naisakifiralkgnep ,naaynatrep naujagnep ,namukgnarep

)nalamarep( iskiderpmem nad )naksalejnem .7 p drowssorC  elzzu ( akeT -  iket

s gnali )  nakapurem   adap iju set niasedneM .fitka narajalebmep igetarts

aket - akeT  .gnusgnal isapisitrap nad natabilretek gnadnugnem gnalis iket -

.mit araces uata udividni araces nakiaselesid tapad gnalis iket 8  

t lacorpiceR gnihcae  em  nakapur  gnay narajalebmep ledom

 uluhad hibelret iridnes rajaleb awsiS .awsis nairidnamek nakhutubmem

 malad nakraja id naka gnay iretam uti kutnU .iretam amirenem mulebes

rasad gnay iretam halada ini naitilenep -  aggnihes ijakid halet aynrasad

iaynupmem awsis   kutnu awsis nakhadumem gnay lawa nauhategnep

 sauL halada nakrajaid naka gnay iretaM .iridnam araces iretam imahamem

                                                             
7 ruN dammahoM igetartS . - B igetarts rajale  : ayabaruS( .  asenU –  ytisrevinU  sserP  ,  ,)0002

84.lah  
8 namrebliS leM  , gninraeL evitcA  : atrakaygoY( , inadaM nasnI akatsuP 642.lah ,)5002 ,  
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 halet awsis aynmulebeS .kolaB nad subuK muloV nad naakumreP

tafis ianegnem  rasad iretam naktapadnem -  nad kolaB nad subuK tafis

naigab - aigab .aynn  

nahalasamrep nakrasadreB -  itilenep sata id nahalasamrep  nigni

 gnatnet itilenem m nagned narajalebmep edo  l t lacorpicer gnihcae  

 ipakgnelid p drowssorc elzzu M .  narajalebmep ledo tubesret   nakkatelem  

 narepreb kutnu akerem tutnunem nad keybus iagabes awsis  malad fitka

akitametam pesnok imahamem tapad nad  narajalebmep  .  narajalebmeP

 naupmamek padahret fitkefe hibel nakparahid tubesret ledom nagned

awsis nafitkaek nad pesnok namahamep  IIIV salek noweS 2 N PMS id  .

U itilenep nakukalem duskamreb itilenep uti kutn  luduj nagned na

“  sativitkefE  ledoM gnihcaeT lacorpiceR   ipakgneliD elzzuP drowssorC   

 PMS awsiS nafitkaeK nad pesnoK namahameP natakgnineP padahret

.”IIIV saleK  

B. halasaM isakifitnedI  

tam narajalebmep gnatnet nahalasamrep aparebeB  halada  akitame

 iagabes tukireb : 

1. .hadner hisam awsis pesnok namahamep naupmameK  

2. S .fisap gnurednec awsi  
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3. P  id akitametam narajalebme IIIV salek noweS 2 N PMS  hisam  

.lanoisnevnok narajalebmep nakanuggnem  

C. halasaM nasataB  

 nasageneP naitilenep malad naijak    akam ,hararet hibel raga ini

 halasam isatabmem ulrep itilenep   malad ijakid gnay halasaM  .naitilenep

 halada ini naitilenep e  ledom sativitkef t lacorpicer gnihcae   ipakgnelid

p drowssorc elzzu    nafitkaek nad pesnok namahamep natakgninep padahret

 awsis  PMS IIIV saleK   iretam adap  nad subuk mulov nad naakumrep saul

olab atrakaygoY ,lutnaB ,noweS 2 N PMS id naitileneP( .k ). 

D. halasaM nasumuR  

asam nasumur ,sata id halasam nasatab nakrasadreB  malad hal

utiay ini naitilenep : 

1.  nakanuggnem nagned akitametam narajalebmep hakapA  ledom

gnihcaet lacorpicer   ipakgnelid p drowssorc  elzzu  fitkefe hibel

 namahamep padahret lanoisnevnok narajalebmep nagned nakgnidnabid

?awsis akitametam pesnok  

2. akanuggnem nagned akitametam narajalebmep hakapA  n  ledom

gnihcaet lacorpicer   ipakgnelid p drowssorc  elzzu  fitkefe hibel

 nafitkaek padahret lanoisnevnok narajalebmep nagned nakgnidnabid

?awsis  
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E. naitileneP naujuT  

ilenep irad naujut nupadA tukireb iagabes halada ini nait : 

1.  iuhategnem kutnU  sativitkefe  nagned akitametam narajalebmep

 nakanuggnem  ledom gnihcaet lacorpicer   ipakgnelid p drowssorc  elzzu

 namahamep padahret lanoisnevnok narajalebmep nagned nakgnidnabid

.awsis akitametam pesnok  

2.  iuhategnem kutnU sativitkefe   nagned akitametam narajalebmep

 nakanuggnem  ledom gnihcaet lacorpicer   ipakgnelid p drowssorc  elzzu

 nafitkaek padahret lanoisnevnok narajalebmep nagned nakgnidnabid

.awsis  

F. naitileneP taafnaM  

: halada ini naitilenep irad nakparahid gnay taafnaM  

1. itiroet taafnaM s 

a.  iagabes naumliek hanazahk saulrepmem atres nakgnabmegneM

 aganet nad kididnep gnaroes idajnem namalagnep lakeb

.nakididnep  

b. id gnay lisaH  taafnamreb tapad nakparahid ini naitilenep irad tapad

 nakusam nad isnerefer ,nakujur nahab iagabes irah naidumek id

.nial itilenep uata acabmep igab  
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2. sitkarp taafnaM  

a. urug igaB  

1)  nad hilimem kutnu urug igab nagnabmitrep nahab iagabeS

 naktakgninem tapad gnay narajalebmep ledom nakanuggnem

akitametam pesnok  imahamem malad awsis naupmamek  

2)  fitaerk hibel raga urug isavitomeM  malad fitavoni nad

.fitkefe hibel gnay narajalebmep anasaus nakatpicnem  

b. awsis igaB  

1)  nagned narajalebmeP  ledom gnihcaet lacorpicer   gnay

 nagned ipakgnelid elzzup drowssorc   nakapurem gnay

  naktakgninem tapad nakparahid urab gnay rajaleb namalagnep

ok namahamep .awsis akitametam pesn  

2)  nad akitametam narajalebmep malad fitka kutnu hitalid awsiS

.akitametam rajaleb kutnu kiratret hibel  
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V BAB  

PUTUNEP  

A. nalupmiseK  

 naklupmisid tapad nasahabmep nad naitilenep lisah nakrasadreB

: awhab  

1. P   nakanuggnem nagned akitametam narajalebme ledom   lacorpicer

gnihcaet   ipakgnelid  elzzup drowssorc  nakgnidnabid fitkefe hibel

 lanoisnevnok narajalebmep nagned  pesnok namahamep padahret

.awsis akitametam  

2. P   nakanuggnem nagned akitametam narajalebme  ledom  lacorpicer

gnihcaet   ipakgnelid  elzzup drowssorc  nakgnidnabid fitkefe hibel

.awsis nafitkaek padahret lanoisnevnok narajalebmep nagned  

B. naitileneP nasatabreteK  

 ini  naitilenep malaD  tapadret  aparebeb nial aratna nagnarukek  

tukireb iagabes : 

- P  mulov nad naakumrep saul  iretam adap nakukalid aynah naitilene

 aumes kutnu nakisasilarenegid asib muleb aggnihes ,kolab nad subuk

.IIIV salek PMS akitametam iretam   

- drowssorC   elzzup aket( -  aumes kadit nakanugid gnay )gnalis iket

d nakiausesid anerak ini laH .nagnalisreb aynmeti  gnay iretam nagne

irajalepid . 

 



37  
 

 

C. naraS  

 nakujagnem itilenep akam ,sata id nalupmisek  nakrasadreB

 adap narajalebmep malad nakparet id tapad nakparahid gnay lah aparebeb

 : utiay aynsusuhk ada nakididnep ainud kutnu  nad aynsusuhk  

1.  ledom nakanuggnem tapad akitametam uruG gnihcaet lacorpicer  

gnelid  ipak  elzzup drowssorc  raga akitametam narajalebmep malad

 ,kiab hibel tapad awsis akitametam pesnok namahamep naupmamek

  nakididnep naujut utas halas nakapurem pesnok namahamep anerak

.saul hibel araces akitametam  

2.  ledom nakanuggnem tapad akitametam uruG cer gnihcaet lacorpi  

 ipakgnelid lzzup drowssorc  e   raga akitametam narajalebmep malad

 aggnihes ,takgninem awsis nafitkaek  gnay isakinumokreb naupmamek

 iagrahgnem gnilas isadnalid gnay awsis amases nad urug nagned kiab

alad gnabmekreb surenem suret araces  tapad .narajalebmep m  

3.  gnay narajalebmep anasaus nakatpicnem ulrep kididnep paiteS

 itukignem malad gnanes hibel naka awsis naggnihes ,nakgnaneynem

 akitametam narajalebmep  tukignem malad fitka hibel nad .narajalebmep  

4.  nakparenem tapad awsisahaM  ledom aet lacorpicer gnihc   ipakgnelid

 elzzup drowssorc  kutnu nupuata nial gnay nashab kokop kutnu

.nial gnay lebairav naktakgninem  
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AKATSUP RATFAD  

 

 .7002 .imisrahuS ,otnukirA rasaD - nakididneP isaulavE rasaD  :atrakaJ .  imuB
 .araskA  

 
uA  .namhorrun .9002  d rajaleB narajalebmeP na  :gnudnaB  . .atebaflA  

 
W antaR ,rahaD .6002 .sili  iroeT - narajalebmeP & rajaleb iroet  tibreneP  :atrakaJ .

E .aggnalr  
 

 inirahuN  , .inuyhaW irT nad iweD  8002   aynisakilpA nad pesnoK akitametaM
IIIV saleK sTM/PMS kutnU .ESB :atrakaJ .  

  .0102 .namhkorrudbA ,sgnitniG narajalebmeP nad rajaleB sitkarP isnesE  .
gnudnaB .aroinamuh :  

kilamaH ,   .8002 .ramU naanacnereP   natakedneP nakrasadreB narajagneP  
metsiS . atrakaJ  : araskA imuB . 

 
inurmaH  .9002 . ledoM nad igetartS -  ledoM P nakgnaneyneM fitkA narajalebme  

atrakaygoY .atrakaygoY agajilaK nanuS NIU hayibraT satlukaF :  
 

  .8002 .namureH halokeS id akitametaM narajalebmeP ledoM  rasaD gnudnaB .  :
.ayrakadsoR ajameR  

 
  .9002 .inojsI tarepooK narajalebmeP  isakinumoK nasadreceK naktakgnineM  fi

kidiD atreseP ratna . rajaleP akatsuP :atrakaygoY .  
 

ruN  .0002 .dammahoM , igetartS - B Igetarts rajale ayabaruS .  ASENU : – 
.SSERP YTISREVINU  

 
,hallutarduQ    . nahraF hoM  P ludoM  .akitsitatS edoteM mukitkar atrakaygoY  :

.agajilaK nanuS NIU  
 

 .9002 .mitaY ,otnayiR s narajalebmeP uraB amgidaraP  igab isnerefeR iagabe
 nad fitkefE gnay narajalebmeP isatnemelpmI malad kididneP

atilaukreB atrakaJ .s  : anacneK  puorG aideM adanerP . 
 

  .0102 .namsuR G emsilanoiseforP nakgnabmegneM : narajalebmeP ledoM uru  .
atrakaJ .adasreP odnifarG ajaR :  

 
 ynitraH ,s’maS   .0102 .amsoR saleK nakadniT naitileneP ledoM atrakaygoY .  :
.sareT  
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.6002 .aniW ,ayajnaS   narajalebmeP igetartS  sesorP radnatS isatneiroreB
nakididneP  :atrakaJ . puorG aideM adaneP anacneK . 

 
 .8002 .namidraS  retnI a rajagneM rajaleB isavitoM % isk  ajaR TP  :atrakaJ  .

.adasreP odnifarG  
 

 .1102 .itawayteS  lacorpiceR narajalebmeP ledoM naanuggneP sativitkefE
 gnihcaeT  namahameP natakgnineP padahret laoS llirD ipakgnelid

awsis akitametaM rajaleB isavitoM nad pesnoK atrakaygoY .  NIU :
.agajilaK nanuS  

 
namrebliS  .7002 .L nivleM , fitka rajaleb arac 101 : gninrael evitcA atrakaygoY .  :

.inadaM nasnI akatsuP  
 

  .naifoyS , rageriS  .1102 naitileneP kutnu fitpirkseD akitsitatS atrakaJ .  : TP   ajaR
.ayaJ odnifarG  

 
S ,onojidu  sanA ,8991 ,  nakididneP isaulavE ratnagneP  ,  odnifarG ajaR TP :atrakaJ

adasreP . 

 .onoyiguS .0102   ,fitatitnauK natakedneP nakididneP naitileneP edoteM
& R nad ,fitatilauK  .D gnudnaB .atebaflA :  

 
atnayramuS  .0102 . d sesorP isaulavE akitametaM rajaleB lisaH na  nanuS NIU .

.atrakaygoY :agajilaK  
 

anaskaleP miT  .6002 . lA - aisenodnI hamejreT na’ruQ  . suduK tibreneP .suduK :  
 

 .0102  .otnairT  narajalebmep ledom niasedneM fitavoni -  ,pesnok :fisergorp
 nautaS takgniT mulukiruK adap aynisatnemelpmi nad ,nasadnal

)PSTK( nakididneP atrakaJ  . .anacneK :  
 

otiglaW   .7002 .omiB , mumU igolokisP ratnagneP idnA tibreneP . atrakaygoY : . 
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tuptuO nad ataD  

 

semeS rihkA naijU ialiN 1.1 naripmaL  akitametaM 3102/2102 lasaG ret  saleK

IIIV   

 2.1 naripmaL  laoS nauluhadneP ijU   

 3.1 naripmaL  ialiN nauluhadneP ijU   

 4.1 naripmaL seT nemurtsnI aboc ijU sisilanA   

tekgnA nemurtsnI aboC ijU sisilanA 5.1 naripmaL   

  6.1 naripmaL  ialiN tsettsop ,tseterP  nad , niag  nemirepskE saleK seT  

 naripmaL  7.1  ialiN tsettsoP ,tseterP  nad , niaG  lortnoK saleK seT   

 8.1 naripmaL  ataD ispirkseD lisaH tuptuO tseterP   

.1 naripmaL 9  ataD ispirkseD lisaH tuptuO P tsetsso   

 ataD ispirkseD lisaH tuptuO 01.1 naripmaL  niaG seT    

 ataD ijU lisaH tuptuO 11.1 naripmaL  niaG seT    

21.1 naripmaL   nad ,rihkA ,lawA rokS lisaH niaG  nemirepskE saleK tekgnA   

 31.1 naripmaL  nad ,rihkA ,lawA rokS lisaH niaG  lortnoK saleK tekgnA   

41.1 naripmaL   nad ,rihkA ,lawA rokS lisaH niaG  skE saleK tekgnA nemirep   

)lavretnI kutneB malaD(   

51.1 naripmaL  A ,lawA rokS lisaH  nad ,rihk G nia   saleK tekgnA lortnoK  

)lavretnI kutneB ataD(   

 ataD ispirkseD lisaH tuptuO 61.1 naripmaL lawA tekgnA rokS   

D ispirkseD lisaH tuptuO 71.1 naripmaL tekgnA rihkA rokS ata  

81.1 naripmaL   ataD ispirkseD lisaH tuptuO  niaG tekgnA   
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 ataD ijU lisaH tuptuO 91.1 naripmaL  niaG tekgnA   

 02.1 naripmaL   kopmoleK  nakajregnem  elzzuP drowssorC  nemirepskE saleK

eK naumetreP -1  

12.1 naripmaL  kopmoleK  akajregnem  elzzuP drowssorC   nemirepskE saleK

eK naumetreP -2  

22.1 naripmaL   kopmoleK  akajregnem elzzuP drowssorC   nemirepskE saleK

 naumetreP eK -3  

32.1 naripmaL   sbO lisaH namukgnaR  narajalebmeP naanaskaleP isavre  saleK

nemirepskE   

nemirepskE saleK narajalebmeP naanaskaleP isavresbO lisaH  42.1 naripmaL   
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 naripmaL 1.1  

 lisaH U ialiN  naij A  rihk S  lasaG retseme  3102/2102  IIIV saleK akitametaM  

eS 2 N PMS now  

   57 = MKK  

.oN  saleK  
A B C D E F G H 

1 34  74  86  39  26  83  03  73  
2 03  47  63  34  64  33  72  05  
3 72  87  06  67  25  43  91  92  
4 52  64  07  07  86  15  33  32  
5 03  72  53  27  07  42  52  71  
6 33  65  55  06  85  34  22  33  
7 35  36  55  44  72  43  63  73  
8 03  25  89  57  72  73  44  54  
9 39  54  27  77  03  73   24  
01  84  36  05  36  92  04  94  46  
11  07  09  34  69  23  53  92  56  
21  23  35  74  55  24  32  53  64  
31  83  44  26  63  13  52  92  85  
41  05  83  04  47  53  63  75  91  
51  17  56  87  87  41  92  62  73  
61  55  54  02  43  92  03  73  52  
71  53  62  33  83  93  34  02  74  
81  04  63  72  36  43  24  15  84  
91  24  53  53  36  34  03  83  91  
02  36  57  34  54  64  91  92  51  
12  75  04  12  15  92  03  42  12  
22  46  14  14  29  04  05  94  32  
32  08  53  33  02  43  63  14  51  
42  86  62  38  02  61  12  11  12  
52  14  43  24  34  74  43  83  75  
62  05  42  24  15  62  37  33  13  
72  43   34    24    

 

: nagnareteK  

   MKK iapacnem muleB  =  

    =  MKK iapacnem haduS  
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 naripmaL 2.1  

 

 

ULUHADNEP IJU SET                                             NA                      
 PESNOK NAMAHAMEP AWSIS AKITAMETAM  

.nakajregnem mulebes hala’odreB   .1  : kujnuteP  

             .hadum paggna adnA gnay laos irad ialum  nakajreK   .2  

             .iaseles haletes adnA nabawaj ilabmek halaskireP    .3  

1. akgnil utaus retemaid iuhatekid akiJ : nakutnet ,)d( nar  
a. .narakgnil saul sumuR  
b. .narakgnil gnililek sumuR  

2. m  6831 saul nagned narakgnil kutnebreb nagnapal  utaus iuhatekiD 2 
 (𝜋   = 22

7
: nakutneT .)  

a. .tubesret nagnapal gnuju audek  huajret karaJ  
b. .nagnapal gnuju ek nagnapal hagnet kitit karaJ  
c.  eK .tubesret nagnapal gnilil  

 

 

 

 

 

 

 

 

 

5.  haubes taubid naka aynanacner  atok  haubes tasup iD  narakgnil kutnebreb namat

 narakgnil kutnebreb malok taubid naka uti namat malad iD .m 53 retemaid nagned

 ayaib nagned tupmur imanatid naka malok raul id akiJ .m 82 retemaidreb

m/00,000.7pR 2  mananem kutnu nakraulekid surah gnay ayaib hurules halgnutih ,

pmur .tubesret tu  

 

.3   
 

 tubesret gnajnap igesrep rabel iuhatekid akiJ

 gnay haread saul halgnutiH .mc 41 halada

.risraid  

 
.4   

 

 nugnab narakgnil gnililek halgnutiH

!gnipmasid  

 

.……………………………………………… : amaN  

...…………………………….……………:  oN/saleK  

 ** nakajregneM tamaleS  **  

** iridneS iriD adaP halayacreP **  
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 naripmaL 3.1  

  akitametaM pesnoK namahameP naupmameK nauluhadneP ijU lisaH  

noweS 2 N PMS IIIV saleK  

57 = MKK  

.oN  saleK  
A B C D E F G H 

1 81   001  001  25  64  28  37  
2 92  95  54  19  84   02  16  
3 32  001  06  67  81  94  34   
4 81   08  05  83  65   24  
5 82  02  71  18  32  44  56  23  
6 02  88  26  69  82  55  37  02  
7 53  19  44  96  83  61  66   
8 41  23  87  28  58  14  06  91  
9 001   06  97  26  94   06  
01  71  02  84  36  03  8 15  27  
11  44   21  001  72  84  38  57  
21  94  38  94   84  93  57  96  
31  42  36  26  35  63  02  31  27  
41  53  68  07  001  35  83  56  92  
51  14  42  85   72  65  37  21  
61  28  49  83  58  14  16  92  34  
71  61  88  05  83  04  55  18  62  
81   02   41  74  95   66  
91  23   36  69   61  17  37  
02  97  09  14  69  72  03  33  61  
12  81  47  92  58  84   27  85  
22  83  22  54  38  95  04  78  41  
32  001  35  65  76  83  17  96  77  
42  001  91  55  74   01  56  37  
52  33  54  72  35   05  03  74  
62  62  91  23  33  56  67  37  91  
72   31  22    83  95   

 

: nagnareteK  

   MKK iapacnem muleB  =  

    =  MKK iapacnem haduS  
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 naripmaL 4.1  

 lisaH  sisilanA ijU  seT nemurtsnI aboc  

1. satilibaileR ijU  
 

yrammuS gnissecorP esaC  
 

  N % 
sesaC  dilaV  42  0,001  

dedulcxE
)a(  0 0,  

latoT  42  0,001  
.erudecorp eht ni selbairav lla no desab noiteled esiwtsiL  a  

 
scitsitatS ytilibaileR  

 

 s'hcabnorC
ahplA  

 ahplA s'hcabnorC
desaB   no

smetI dezidradnatS  
 fo N
smetI  

476,  686,  7 
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2. narakuseK takgniT  

oN . a1  b1  2 3 4 5 6  rokS
latoT  ialiN  

1 1 2 8 8 0 01  8 73  18,96  
2 2 2 8 8 21  2 0 43  51,46  
3 3 1 2 8 0 21  0 62  60,94  
4 1 2 8 8 21  2 6 93  85,37  
5 3 2 8 8 2 2 6 13  94,85  
6 1 2 8 8 8 8 6 14  63,77  
7 2 2 8 8 8 8 6 24  52,97  
8 2 2 8 8 8 8 6 24  52,97  
9 3 2 8 8 8 8 6 34  31,18  
01  1 2 8 8 8 8 6 14  63,77  
11  2 2 8 8 0 01  8 83  07,17  
21  1 2 8 8 21  01  8 94  54,29  
31  3 2 8 8 21  01  8 15  32,69  
41  0 2 8 8 2 0 0 02  47,73  
51  2 1 8 8 6 0 0 52  71,74  
61  3 2 8 8 21  2 6 14  63,77  
71  1 2 8 8 2 0 0 12  26,93  
81  2 2 8 8 2 0 8 03  06,65  
91  2 2 8 8 0 0 8 82  38,25  
02  0 2 8 8 0 8 0 62  60,94  
12  1 2 8 8 0 4 6 92  27,45  
22  1 1 8 8 0 2 0 02  47,73  
32  1 0 8 8 0 0 8 52  71,74  
42  0 2 8 8 0 01  0 82  38,25  

B 27  34  681  291  411  421  011  
SJ  84  84  291  291  882  882  291  

 takgniT
 narakuseK

 = P(
𝐵
𝑆𝐽
) 

35,0  06,0  49,0  00,1  04,0  34,0  75,0  

irogetaK  gnadeS  gnadeS  haduM  haduM  gnadeS  gnadeS  gnadeS  
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3. adebmeP ayaD  

 KOPMOLEK SATA  

.oN  a1  b1  2 3 4 5 6  rokS
 latoT  ialiN  

61  3 2 8 8 21  2 6 14  63,77  
7 2 2 8 8 8 8 6 24  52,97  
8 2 2 8 8 8 8 6 24  52,97  
9 3 2 8 8 8 8 6 34  31,18  
21  1 2 8 8 21  01  8 94  54,29  
31  3 2 8 8 21  01  8 15  32,69  

𝐽𝐴 81  21  84  84  27  27  84  

𝐵𝐴 41  21  84  84  06  64  04  

𝑃𝐴 �
𝐵𝐴

𝐽𝐴
 87,0  00,1  00,1  00,1  38,0  46,0  38,0  

 

HAWAB KOPMOLEK  

.oN  a1  b1  2 3 4 5 6  rokS
 latoT  ialiN  

41  0 2 8 8 2 0 0 02  47,73  
22  1 1 8 8 0 2 0 02  47,73  
71  1 2 8 8 2 0 0 12  26,93  
51  2 1 8 8 6 0 0 52  71,74  
32  1 0 8 8 0 0 8 52  71,74  
3 3 1 2 8 0 21  0 62  60,94  
𝐽𝐵 81  21  84  84  27  27  84  

𝐵𝐵 8 7 24  84  01  41  8 

𝑃𝐵 �  
𝐵𝐵

𝐽𝐵
 44,0  05,0  88,0  00,1  41,0  91,0  71,0  

        
adebmeP ayaD  

 D(   = 𝑃𝐴 �  𝑃𝐵) 
00,0  05,0  31,0  00,0  96,0  44,0  76,0  

irogetaK  

pukuc
 

kiab
 kelej
 kelej
 

kiab
 kiab
 kiab
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naripmaL  5.1  

nA lisaH tekgnA nemurtsnI aboC ijU sisila

 
 talerroC  

      satilibaileR ijU  tekgnA  
 
 yrammuS gnissecorP esaC  
 

  N % 
sesaC  dilaV  42  0,69  

  )a(dedulcxE  1 0,4  
  latoT  52  0,001  

.erudecorp eht ni selbairav lla no desab noiteled esiwtsiL  a  
 
  scitsitatS ytilibaileR  
 

 s'hcabnorC
ahplA  smetI fo N  

486,  25  
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 naripmaL 6.1   

 ialiN tsettsop ,tseterP  nad , niag  )D IIIV( nemirepskE saleK seT  

.ON  AMAN  TSETERP  TSETTSOP  NIAG  
1 asirhaF ailidA  87,38  87,38  00,0  
2 okranajiW iwD daysrA  11,8  68,46  67,65  
3 irasatipsuP anaileD  50,45  86,57  26,12  
4 okodnahirP ineD   79,27  79,27  
5 nawayteS irT ikihD  18,01  83,87  75,76  
6 osokarP rageT samiD  07,2  79,27  72,07  
7 onoskaL iwD nawanreH  59,54  79,27  30,72  
8 irjaF itawamhaR natnI  59,54  00,001  50,45  
9 aitsiL aniL  15,31  95,49  80,18  
01  aytnihC asiR alieM  15,31  95,49  80,18  
11  naiflA ruN dammahuM  11,8  83,87  72,07  
21  otnailuY edA  59,54  59,54  00,0  
31  damosruN  15,31  83,87  68,46  
41   nutahkilsuM amhaR  22,61  45,04  23,42  
51  tayadiH ruN tamhaR  23,42  83,87  50,45  
61   iraS gninuW nahdamaR  83,87  95,49  22,61  
71  nazuaF utseR  11,8  79,27  68,46  
81  namhorruN nawdiR  07,2  56,84  59,54  
91  anileggnA aksiR  41,53  87,38  56,84  
02   aksiR anaivatkO  41,53  87,38  56,84  
12  adirfA atniS asoR  11,8  95,49  94,68  
22  inA iftuL irtpeS  75,76  00,001  34,23  
32  irtuP adnirA gnatniR allehS  79,27  95,49  26,12  
42  araksagaB ayruS  07,2  79,27  72,07  
52  owobiW gnugA oyruS  07,2  61,26  64,95  
62  itutsA idiW  22,61  53,15  41,53  
72  noeY uJ noW  18,01  59,54  41,53  

 

: nagnareteK  

   kadiT =  itukignem tseterp  
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 naripmaL  7.1  

 lisaH ialiN  P ,tseterP tsettso  nad , G nia   seT lortnoK saleK  )A IIIV(  

.ON  AMAN  TSETERP  TSETTSOP  NIAG  
1 analuaM fifA  18,01  42,34  34,23  
2  ykaZ damhA hsA - qiddihS  59,54  56,84  07,2  
3 haysnayiR unaD nadlA   42,34  42,34  
4 iruniaZ naiflA  42,34  67,65  15,31  
5 artupaS haysnaidrA nawlA  59,54  50,45  11,8  
6 otnansirK uyaB aytidnA  59,54  50,45  11,8  
7  iwitarP ailrA  41,53  86,57  45,04  
8 nailuY okidnamhtA  34,23  56,84  22,61  
9 inayirfA ailE  59,54  03,79  53,15  
01  raunaJ lidiA nahraF  59,54  48,73  - 11,8  
11  irasaliN ikgniF  59,54  95,49  56,84  
21  otnayraH  26,12  75,76  59,54  
31  irtuP anaivkO akI  26,12  53,15  37,92  
41  itawoyteS inaivatkO azziL  07,2  41,53  34,23  
51  aysataN  irtuP ailamA  48,73  86,57  48,73  
61  aziruniA hamtaF aruaN  67,65  00,001  42,34  
71  artuP adnaflA odnevoN azO  07,2  67,65  50,45  
81  osotnaS ijuP  42,34  67,65  15,31  
91  nasrA airatkO irtuP araR nedaR  22,61  67,65  45,04  
02  aytidA ykziR  42,34  95,49  53,15  
12  A arifaS aydninA alibaslaS  18,01  75,76  67,65  
22  itnaivoN irtiF hadnewraS  23,42  59,54  26,12  
32  utsegnaP idaH oirtaS  48,73  00,001  61,26  
42  iraS atipuG alliehS  42,34  95,49  53,15  
52  owobiW gnanaD irT  64,95  95,49  41,53  
62  onoskaciW ortuP uyhaW  07,2  56,84  59,54  
72  iraS atinuY  30,72  53,15  23,42  

 

: nagnareteK  

   itukignem kadiT = tseterp  
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 naripmaL 8.1  

 tuptuO D ispirkseD lisaH  ata tseterP  

 yrammuS gnissecorP esaC  
 

  

sesaC  
dilaV  gnissiM  latoT  

N tnecreP  N tnecreP  N tnecreP  
A salek tseterp  62  %1,94  72  %9,05  35  %0,001  
D salek tseterp  62  %1,94  72  %9,05  35  %0,001  

 
 sevitpircseD  
 

    citsitatS  rorrE .dtS  
A salek tseterp  naeM  8046,23  38113,3  

 ecnedifnoC %59
naeM rof lavretnI  

dnuoB rewoL  9918,52    
dnuoB reppU  6164,93    

naeM demmirT %5  8848,23    
naideM  0048,73    

ecnairaV  471,582    
noitaiveD .dtS  80788,61    

muminiM  07,2    
mumixaM  64,95    

egnaR  67,65    
egnaR elitrauqretnI  86,52    

ssenwekS  - 015,  654,  
sisotruK  - 158,  788,  

D salek tseterp  naeM  7269,72  75950,5  
ecnedifnoC %59  
naeM rof lavretnI  

dnuoB rewoL  3245,71    
dnuoB reppU  1383,83    

naeM demmirT %5  4433,62    
naideM  0568,41    

ecnairaV  185,566    
noitaiveD .dtS  68897,52    

muminiM  07,2    
mumixaM  87,38    

egnaR  80,18    
egnaR elitrauqretnI  48,73    

ssenwekS  249,  654,  
sisotruK  - 993,  788,  
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9.1 naripmaL  

 ataD ispirkseD lisaH tuptuO P tsetsso  

 yrammuS gnissecorP esaC  
 

  

sesaC  
dilaV  gnissiM  latoT  

N tnecreP  N tnecreP  N tnecreP  
A salek tsetsoP  62  %0,05  62  %0,05  25  %0,001  
D salek tsetsoP  62  %0,05  62  %0,05  25  %0,001  

 
 sevitpircseD  
 

    citsitatS  rorrE .dtS  
A salek tsetsoP  naeM  9696,56  84381,4  

 ecnedifnoC %59
naeM rof lavretnI  

dnuoB rewoL  9080,75    
dnuoB reppU  

0313,47    

naeM demmirT %5  2454,56    
naideM  0067,65    

ecnairaV  830,554    
noitaiveD .dtS  36133,12    

muminiM  41,53    
mumixaM  00,001    

egnaR  68,46    
egnaR elitrauqretnI  49,54    

ssenwekS  315,  654,  
sisotruK  - 122,1  788,  

D salek tsetsoP  naeM  4075,57  93574,3  
 ecnedifnoC %59

naeM rof lavretnI  
 rewoL dnuoB  7214,86    

dnuoB reppU  
1827,28    

naeM demmirT %5  0090,67    
naideM  0083,87    

ecnairaV  730,413    
noitaiveD .dtS  80127,71    

muminiM  45,04    
mumixaM  00,001    

egnaR  64,95    
egnaR elitrauqretnI  14,03    

ssenwekS  - 225,  654,  
sisotruK  - 246,  788,  
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01.1 naripmaL  

 ataD ispirkseD lisaH tuptuO  niaG seT  

 yrammuS gnissecorP esaC  
 

  

sesaC  
dilaV  gnissiM  latoT  

N tnecreP  N tnecreP  N tnecreP  
A set niaG  62  %0,05  62  %0,05  25  %0,001  
D set niaG  62  %0,05  62  %0,05  25  %0,001  

 
 sevitpircseD  
 

    citsitatS  rorrE .dtS  
A set niaG  naeM  8550,33  73976,3  

   ecnedifnoC %59
naeM rof lavretnI  

dnuoB rewoL  0874,52    

    dnuoB reppU  
6336,04    

  naeM demmirT %5  5656,33    
  naideM  0094,63    
  ecnairaV  289,153    
  noitaiveD .dtS  1167,81

8   

  muminiM  - 11,8    
  mumixaM  61,26    
  egnaR  72,07    
  egnaR elitrauqretnI  87,33    
  ssenwekS  - 294,  654,  
  sisotruK  - 296,  788,  

D set niaG  naeM  2906,74  78997,4  
   ecnedifnoC %59

naeM rof lavretnI  
dnuoB rewoL  7327,73    

    dnuoB reppU  
8494,75    

  %5  naeM demmirT  5361,84    
  naideM  0053,15    
  ecnairaV  800,995    
  noitaiveD .dtS  6474,42

5   

  muminiM  00,    
  mumixaM  94,68    
  egnaR  94,68    
  egnaR elitrauqretnI  98,14    
  ssenwekS  - 753,  654,  
  sisotruK  - 847,  788,  
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11.1 naripmaL  

 lisaH tuptuO ijU   ataD  niaG seT  

1. satilamroN ijU  
 

ytilamroN fo stseT  

  
  

vorogomloK - )a(vonrimS  oripahS - kliW  
citsitatS  fd  .giS  citsitatS  fd  .giS  

A set niaG  711,  62  )*(002,  459,  62  292,  
D set niaG  601,  62  )*(002,  859,  62  053,  

 fo dnuob rewol a si sihT  * .ecnacifingis eurt eht  
noitcerroC ecnacifingiS srofeilliL  a  

 
 

   scitsitatS puorG  
 

  saleK  N naeM  noitaiveD .dtS  
 rorrE .dtS

naeM  
set niaG  A 62  8550,33  81167,81  73976,3  

  D 62  2906,74  56474,42  78997,4  
 

 
2. adeb ijU nad satinegomoH ijU  

        
   tseT selpmaS tnednepednI  

  
  
  
  
  
  

 tseT s'eneveL
 fo ytilauqE rof

secnairaV  t- snaeM fo ytilauqE rof tset  

F .giS  t fd  
2( .giS -
)deliat  

 naeM
ecnereffiD  

reppU  

 .dtS
 rorrE
nereffiD

ec  
rewoL  

 ecnedifnoC %59
 eht fo lavretnI

ecnereffiD  

reppU  rewoL  
 niaG

set  
E  lauq

 secnairav
demussa  

002,2  441,  - 604,2  05  020,  - 64355,41  68740,6  - 49007,62  - 99504,2  

   lauqE
 secnairav

 ton
demussa  

    - 604,2  048,64  020,  - 64355,41  68740,6  - 82127,62  - 56583,2  
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21.1 naripmaL  

A ,lawA rokS lisaH  nad ,rihk G nia   nemirepskE saleK tekgnA )DIIIV(  

.ON  AMAN  LAWA  RIHKA  NIAG  
1 asirhaF ailidA  77  96  -8 
2 okranajiW iwD daysrA  17  48  31  
3 irasatipsuP anaileD  86  89  03  
4 okodnahirP ineD    77  77  
5 nawayteS irT ikihD  58  29  7 
6 osokarP rageT samiD  87  97  1 
7 onoskaL iwD nawanreH  57  38  8 
8  natnI irjaF itawamhaR  38  89  51  
9 aitsiL aniL  77  29  51  
01  aytnihC asiR alieM  07  07  0 
11  naiflA ruN dammahuM  18  49  31  
21  otnailuY edA  38  48  1 
31  damosruN  28  77  -5 
41   nutahkilsuM amhaR  17  29  12  
51  tayadiH ruN tamhaR  38  38  0 
61   iraS gninuW nahdamaR  501  801  3 
71  nazuaF utseR  28  08  -2 
81  namhorruN nawdiR  37  301  03  
91  anileggnA aksiR  87  38  5 
02  anaivatkO aksiR  87  57  -3 
12  adirfA atniS asoR  17  28  11  
22  inA iftuL irtpeS  27  58  31  
32  irtuP adnirA gnatniR allehS  46  78  32  
42  araksagaB ayruS  18  27  -9 
52  owobiW gnugA oyruS  37  88  51  
62  itutsA idiW  96  47  5 
72  noeY uJ noW  36  07  7 

  

: nagnareteK  

    isignem kadiT = tekgna  lawa  
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 naripmaL 31.1  

A ,lawA rokS lisaH  nad ,rihk G nia  )AIIIV(  lortnoK saleK tekgnA  

.ON  AMAN  LAWA  RIHKA  NIAG  
1 analuaM fifA  58  87  -7 
2 hsA ykaZ damhA - qiddihS  46  17  7 
3 haysnayiR unaD nadlA   29  29  
4 iruniaZ naiflA  48  98  5 
5 artupaS haysnaidrA nawlA  96  26  -7 
6 otnansirK uyaB aytidnA  66  17  5 
7  iwitarP ailrA  37  17  -2 
8 nailuY okidnamhtA  67  97  3 
9 inayirfA ailE  39  201  9 
01   nahraF raunaJ lidiA  57  17  -4 
11  irasaliN ikgniF  39  98  -4 
21  otnayraH  18  29  11  
31  irtuP anaivkO akI  68  78  1 
41  itawoyteS inaivatkO azziL  38  18  -2 
51  irtuP ailamA aysataN  56  66  1 
61  aziruniA hamtaF aruaN  001  101  1 
71  artuP adnaflA odnevoN azO  78  77  - 01  
81  osotnaS ijuP  47  18  7 
91  nasrA airatkO irtuP araR nedaR  78  09  3 
02  aytidA ykziR  39  99  6 
12  hayhdA arifaS aydninA alibaslaS  77  46  - 31  
22  itnaivoN irtiF hadnewraS  88  88  0 
32  utsegnaP idaH oirtaS  17  901  83  
42  iraS atipuG alliehS  28  28  0 
52   gnanaD irT owobiW  58  89  31  
62  onoskaciW ortuP uyhaW  86  57  7 
72  iraS atinuY  58  48  -1 

 

: nagnareteK  

  rihka tekgna isignem kadiT =  
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41.1 naripmaL  

A ,lawA rokS lisaH  nad ,rihk G nia  )DIIIV( nemirepskE saleK tekgnA  

)lavretnI kutneB ataD(  

.ON  AMAN  LAWA  RIHKA  NIAG  
1 asirhaF ailidA  15432,58  721,37  - 801,21  
2 okranajiW iwD daysrA  69330,08  967,19  537,11  
3 irasatipsuP anaileD  30314,67  102,011  887,33  
4 okodnahirP ineD     
5 nawayteS irT ikihD  38127,49  180,101  063,6  
6 osokarP rageT samiD  18863,68  535,68  661,0  
7 nawanreH  onoskaL iwD  10037,28  186,09  159,7  
8 irjaF itawamhaR natnI  8520,39  181,901  651,61  
9 aitsiL aniL  51582,58  776,99  293,41  
01  aytnihC asiR alieM  9703,57  623,57  810,0  
11  naiflA ruN dammahuM  59461,88  258,501  786,71  
21  otnailuY edA  4813,29  298,09  - 624,1  
31  damosruN  70971,09  909,18  - 072,8  
41   nutahkilsuM amhaR  8750,67  956,101  206,52  
51  tayadiH ruN tamhaR  62557,09  601,19  053,0  
61   iraS gninuW nahdamaR  9289,911  498,221  119,2  
71  nazuaF utseR  75054,39  252,68  - 991,7  
81  namhorruN nawdiR  25279,97  527,511  357,53  
91  anileggnA aksiR  83738,78  580,19  742,3  
02  anaivatkO aksiR  34854,88  594,08  - 369,7  
12  adirfA atniS asoR  40134,77  577,98  443,21  
22  inA iftuL irtpeS  53876,87  973,39  107,41  
32  irtuP adnirA gnatniR allehS  38647,96  784,79  047,72  
42  araksagaB ayruS  51877,98  917,77  - 950,21  
52  owobiW gnugA oyruS  28936,97  339,59  492,61  
62  itutsA idiW  77069,47  513,97  453,4  
72  noeY uJ noW  23619,86  510,57  990,6  

  

: nagnareteK  

    isignem kadiT = tekgna  lawa  
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51.1 naripmaL  

A ,lawA rokS lisaH  nad ,rihk G nia   tekgnA )AIIIV(  lortnoK saleK  

)lavretnI kutneB ataD(  

.ON  AMAN  LAWA  RIHKA  NIAG  
1 analuaM fifA  49210,88  11029,58  - 38290,2  
2 hsA ykaZ damhA - qiddihS  84744,46  51610,87  66865,31  
3 haysnayiR unaD nadlA     
4 iruniaZ naiflA  66112,88  38632,89  71520,01  
5  nawlA artupaS haysnaidrA  55032,96  88768,56  - 76263,3  
6 otnansirK uyaB aytidnA  89784,76  80336,67  490541,9  
7  iwitarP ailrA  5318,57  80336,67  85918,0  
8 nailuY okidnamhtA  21619,77  97569,48  276940,7  
9 inayirfA ailE  33827,59  7326,311  93598,71  
01   lidiA nahraF raunaJ  36934,67  27718,77  790873,1  
11  irasaliN ikgniF  43244,79  97033,69  - 55111,1  
21  otnayraH  52090,58  1755,301  28664,81  
31  irtuP anaivkO akI  49056,88  56753,59  807607,6  
41  itawoyteS inaivatkO azziL  63529,58  86174,78  23645,1  
51  irtuP ailamA aysataN  18486,56  12211,07  204724,4  
61  aziruniA hamtaF aruaN  4111,401  6284,111  402173,7  
71  artuP adnaflA odnevoN azO  22134,09  16258,38  - 16875,6  
81  osotnaS ijuP  67621,57  26748,98  68027,41  
91  nasrA airatkO irtuP araR nedaR  64966,09  97349,89  333472,8  
02   ykziR aytidA  9800,001  7432,901  448522,9  
12  hayhdA arifaS aydninA alibaslaS  761,87  80886,96  - 29874,8  
22  itnaivoN irtiF hadnewraS  85814,19  42962,69  656058,4  
32  utsegnaP idaH oirtaS  10125,57  8015,221  47989,64  
42  iraS atipuG alliehS  92285,58  89327,98  96141,4  
52  owobiW gnanaD irT  48587,78  7702,801  18124,02  
62  onoskaciW ortuP uyhaW  37446,96  15,08  72568,01  
72  iraS atinuY  19726,88  62800,29  943083,3  

 

: nagnareteK  

  rihka tekgna isignem kadiT =  
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 naripmaL 61.1  

 ataD ispirkseD lisaH tuptuO lawA tekgnA rokS  

  esaC yrammuS gnissecorP  
 

  

sesaC  
dilaV  gnissiM  latoT  

N tnecreP  N tnecreP  N tnecreP  
A lawa tekgnA  62  %1,94  72  %9,05  35  %0,001  
D lawa tekgnA  62  %1,94  72  %9,05  35  %0,001  

 
 sevitpircseD  
 
    citsitatS  rorrE .dtS  

A lawa tekgnA  naeM  6483,08  31709,1  
 %59  ecnedifnoC

naeM rof lavretnI  
dnuoB rewoL  8654,67    
dnuoB reppU  4213,48    

naeM demmirT %5  1282,08    
naideM  0005,28    

ecnairaV  665,49    
noitaiveD .dtS  15427,9    

muminiM  00,46    
mumixaM  00,001    

egnaR  00,63    
egnaR elitrauqretnI  05,41    

ssenwekS  - 840,  654,  
sisotruK  - 787,  788,  

D lawa tekgnA  naeM  8356,67  62846,1  
 ecnedifnoC %59

naeM rof lavretnI  
dnuoB rewoL  2952,37    
dnuoB reppU  

5840,08    

naeM demmirT %5  2180,67    
naideM  0000,77    

ecnairaV  536,07    
 .dtS noitaiveD  94404,8    

muminiM  00,36    
mumixaM  00,501    

egnaR  00,24    
egnaR elitrauqretnI  00,11    

ssenwekS  603,1  654,  
sisotruK  770,4  788,  
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71.1 naripmaL   

 D ispirkseD lisaH tuptuO tekgnA rihkA rokS ata  

yrammuS gnissecorP esaC  
 

  

sesaC  
dilaV  gnissiM  latoT  

N tnecreP  N tnecreP  N tnecreP  
A rihka tekgnA  62  %0,05  62  %0,05  25  %0,001  
D rihka tekgnA  62  %0,05  62  %0,05  25  %0,001  

 
 sevitpircseD  
 

    citsitatS  rorrE .dtS  
A rihka tekgnA  naeM  5169,28  24054,2  

   ecnedifnoC %59
 rof lavretnI naeM  

dnuoB rewoL  8419,77    

    dnuoB reppU  
3800,88    

  naeM demmirT %5  6347,28    
  naideM  0005,18    
  ecnairaV  811,651    
  noitaiveD .dtS  47494,21    
  muminiM  00,26    
  mumixaM  00,901    
  egnaR  00,74    
  egnaR elitrauqretnI  05,91    
  ssenwekS  442,  654,  
  sisotruK  - 246,  788,  

D rihka tekgnA  naeM  3296,48  90820,2  
   ecnedifnoC %59

naeM rof lavretnI  
dnuoB rewoL  4515,08    

    dnuoB reppU  
2968,88    

  naeM demmirT %5  5023,48    
  naideM  0005,38    
  ecnairaV  249,601    
  noitaiveD .dtS  52143,01    
  muminiM  00,96    
  mumixaM  00,801    
  egnaR  00,93    
  egnaR elitrauqretnI  05,51    
  ssenwekS  704,  654,  
  sisotruK  - 313,  788,  
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.1 naripmaL 18 

 ataD ispirkseD lisaH tuptuO  niaG tekgnA  

 yrammuS gnissecorP esaC  
 

  

sesaC  
dilaV  gnissiM  latoT  

N tnecreP  N tnecreP  N tnecreP  
A tekgna niaG  62  %0,05  62  %0,05  25  %0,001  
D tekgna niaG  62  %0,05  62  %0,05  25  %0,001  

 

 sevitpircseD  
 

    citsitatS  rorrE .dtS  
A tekgna niaG  naeM  9675,2  68288,1  

   ecnedifnoC %59
naeM rof lavretnI  

dnuoB rewoL  - 9003,1    

    dnuoB reppU  
7454,6    

  naeM demmirT %5  4657,1    
  naideM  0000,1    
  ecnairaV  471,29    
  noitaiveD .dtS  27006,9    
  muminiM  - 00,31    
  mumixaM  00,83    
  egnaR  00,15    
  egnaR elitrauqretnI  05,9    
  ssenwekS  088,1  654,  
  sisotruK  287,6  788,  

 niaG D tekgna  naeM  5830,8  11570,2  
   ecnedifnoC %59

naeM rof lavretnI  
dnuoB rewoL  7467,3    

    dnuoB reppU  
2213,21    

  naeM demmirT %5  1257,7    
  naideM  0000,7    
  ecnairaV  859,111    
  noitaiveD .dtS  40185,01    
  muminiM  - 00,9    
  mumixaM  00,03    
  egnaR  00,93    
  egnaR elitrauqretnI  00,51    
  ssenwekS  954,  654,  
  sisotruK  - 862,  788,  
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91.1 naripmaL  

 ataD ijU lisaH tuptuO  niaG tekgnA  

1. satilamroN ijU  

 ytilamroN fo stseT  

  
  

vorogomloK - )a(vonrimS  oripahS - kliW  
citsitatS  fd  .giS  citsitatS  fd  .giS  

A SALEK TEKGNA NIAG  961,  62  550,  058,  62  100,  
D SALEK TEKGNA NIAG  101,  62  )*(002,  369,  62  744,  

.ecnacifingis eurt eht fo dnuob rewol a si sihT  *  
noitcerroC ecnacifingiS srofeilliL  a  

 
 

2. adeB ijU     
sknaR  

 
  saleK  N knaR naeM  sknaR fo muS  

tekgna niaG  A 62  91,22  00,775  
D 62  18,03  00,108  

latoT  25      
 

 
 

)a(scitsitatS tseT  
 

 
 NIAG
TEKGNA  

nnaM - U yentihW  000,622  
W noxocliW  000,775  

Z - 450,2  
2( .giS .pmysA - )deliat  040,  

SALEK :elbairaV gnipuorG  a  
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02.1 naripmaL  

 kopmoleK  elzzuP drowssorC  saleK nemirepskE  

eK naumetreP -1 

kopmoleK  awsiS amaN  ialiN  

1 kopmoleK  

okranajiW iwD daysrA  

1 00  otnailuY edA  
nazuaF utseR  
noeY uJ noW  

2 kopmoleK  

nawayteS irT ikihD  

75  
okodnahirP ineD  

osokarP rageT samiD  
onoskaL iwD nawanreH  

namhorruN nawdiR  

3 kopmoleK  

aytnihC asiR alieM  

001   iraS gninuW nahdamaR  
inA iftuL irtpeS  

irtuP adnirA gnatniR allehS  

4 kopmoleK  

asirhaF ailidA  

39  anileggnA aksiR  
anaivatkO aksiR  

adirfA atniS asoR  

5 kopmoleK  

araksagaB ayruS  

89  
 

owobiW gnugA oyruS  
tayadiH ruN tamhaR  

damosruN  
naiflA ruN dammahuM  

6 kopmoleK  

irasatipsuP anaileD  

89  
irjaF itawamhaR natnI  

aitsiL aniL  
 nutahkilsuM amhaR  

itutsA idiW  
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 naripmaL 12.1  

kopmoleK  elzzuP drowssorC  kopmoleK  nemirepskE saleK  

eK naumetreP -2 

kopmoleK  awsiS amaN  ialiN  

1 kopmoleK  

okodnahirP ineD  

89  
owobiW gnugA oyruS  

namhorruN nawdiR  
naiflA ruN dammahuM  

tayadiH ruN tamhaR  

2 kopmoleK  

nawayteS irT ikihD  

001  damosruN  
osokarP rageT samiD  

nazuaF utseR  

3 kopmoleK  

 asiR alieM aytnihC  

89   iraS gninuW nahdamaR  
inA iftuL irtpeS  

irtuP adnirA gnatniR allehS  

4 kopmoleK  

asirhaF ailidA  

90 anileggnA aksiR  
anaivatkO aksiR  

adirfA atniS asoR  

5 kopmoleK  

araksagaB ayruS  

89  
 

noeY uJ noW  
onoskaL iwD nawanreH  

 edA otnailuY  
okranajiW iwD daysrA  

6 kopmoleK  

irasatipsuP anaileD  

001  
irjaF itawamhaR natnI  

aitsiL aniL  
 nutahkilsuM amhaR  

itutsA idiW  
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 naripmaL 22.1  

 kopmoleK elzzuP drowssorC  nemirepskE saleK  

eK naumetreP -3 

kopmoleK  awsiS amaN  ialiN  

1 kopmoleK  

tayadiH ruN tamhaR  

97  otnailuY edA  
nawayteS irT ikihD  

okodnahirP ineD  

2 kopmoleK  

damosruN  

79  
noeY uJ noW  

owobiW gnugA oyruS  
onoskaL iwD nawanreH  

nazuaF utseR  

3 kopmoleK  

aytnihC asiR alieM  

77   iraS gninuW nahdamaR  
inA iftuL irtpeS  

irtuP adnirA gnatniR allehS  

4 kopmoleK  

asirhaF ailidA  

001  anileggnA aksiR  
anaivatkO aksiR  

adirfA atniS asoR  

5 kopmoleK  
araksagaB ayruS  19  

 naiflA ruN dammahuM  
osokarP rageT samiD  

6 kopmoleK  

irasatipsuP anaileD  

19  
irjaF itawamhaR natnI  

aitsiL aniL  
 nutahkilsuM amhaR  

itutsA idiW  
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 naripmaL 32.1  

nemirepskE saleK narajalebmeP naanaskaleP isavresbO lisaH namukgnaR  

 

oN  itamaid gnay kepsA  1 naumetreP  2 naumetreP  3 naumetreP  
1O  2O  1O  2O  1O  2O  

1 

nauluhadneP  
uruG nataigeK  

-  ,malas nagned  narajalep akubmeM
.awsis isneserp nad ,a’odreb  

-  gnay iretam gnatnet naksalejneM
 naujut nad nakiapmasid naka

.narajalebmep  
-  nad ispesrepa nakirebmeM

isavitom  
-  ledom nakiapmayneM

 nakanugid naka gnay narajalebmep
 utiay  lacorpiceR  gnihcaeT

 ipakgnelid .elzzuP drowsorC  

 
1 
 
1 
 
 
1 
 
1 

 
1 
 
1 
 
 
1 
 
1 

 
1 
 
1 
 
 
1 
 
1 
 

 
1 
 

1 
 
 

0 
 

1 
 
 

 
1 
 

1 
 

 
1 
 

1 
 

 
1 
 
1 
 
 
1 
 
1 
 

awsiS nataigeK  
a.  nad ,a’odreb ,malas bawajneM

.isneserp  
b. .urug naiaru nakragnedneM  

 
4 
 
3 

 
4 
 
3 

 
4 
 
4 

 
4 
 

4 
 

 
4 
 

4 

 
4 
 
4 

2 

itnI nataigeK  
uruG nataigeK  

a.  aparebeb idajnem awsis igabmeM
.licek kopmolek  

b.  naklupmugnem awsis atnimeM
.namukgnar lisah  

c.  awsis namukgnar lisah iskerogneM
 isuksidreb awsis huruynem nad
 amasreb tubesret iretam ianegnem

.aynkopmolek  
d.  nagned awsis utas halas kujnuneM

r lisah  kutnu kiabret namukgna
.iretam nakijaynem  

e.  kutnu nial awsis gnasgnareM
.aynatreb  

f.  fitka araces awsis naktabileM
 nataigek paites malad

.narajalebmep  
g.  apureb laos nahital nakirebmeM

 
1 
 
1 
 
1 
 
 
 
1 
 
 
1 
 
1 
 
 
1 

 
1 
 
1 
 
1 
 
 
 
1 
 
 
1 
 
1 
 
 
1 

 
1 
 
1 
 
1 
 
 
 
1 
 
 
0 
 
1 
 
 
1 

 
1 
 

1 
 

1 
 
 
 

1 
 
 

1 
 

1 
 
 

1 

 
1 
 
1 
 
1 
 
 
 
1 
 
 
1 
 
1 
 
 
1 

 
1 
 
1 
 
1 
 
 
 
1 
 
 
1 
 
1 
 
 
1 
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oN  itamaid gnay kepsA  1 naumetreP  2 naumetreP  3 naumetreP  
1O  2O  1O  2O  1O  2O  

elzzuP drowssorC    nakajrekid gnay
 aynkopmolek nagned  

h.  isignem kutnu awsis kujnuneM
elzzuP drowssorC . 

i.  bawaj aynatreb awsis amasreB
 ,namahamep nahalasek naksurulem

nataugnep nakirebmem    nad
.nalupmiynep  

 
 
1 
 
1 

 

 
 
1 
 
1 
 

 
 
1 
 
0 
 

 
 

1 
 

1 
 

 
 
1 
 
1 
 

 
 
1 
 
1 
 

awsiS nataigeK  
a.  kutnu ujam kujnutid gnay awsiS

.iretam nakijaynem  
b.  amasreb nahital laos nakajregneM

.aynkopmolek  
c.  ujam kujnutid gnay awsiS

.salek naped id nakajregnem  
d.  urug nagned bawaj aynatreB

 halet gnay iretam ianegnem
.nakiapmasid  

 
4 
 
4 
 
4 
 
2 

 
4 
 
4 
 
4 
 
2 

 
4 
 
4 
 
4 
 
2 

 
4 
 

4 
 

4 
 

3 

 
2 
 
3 
 
4 
 
3 

 
2 
 
3 
 
4 
 
3 

3 

putuneP  
uruG nataigeK  

-  padahret kilab napmu nakirebmeM
.awsis rajaleb lisah nad sesorp  

-  adapek sagut nakirebmeM  awsis
.ayntujnales naumetrep kutnu  

- .malas nagned naputuneP  

 
 
1 
 
1 
 
1 

 
 
1 
 
1 
 
1 

 
 
1 
 
1 
 
1 

 
 

1 
 

1 
 

1 

 
 
1 
 
1 
 
1 

 
 
1 
 
1 
 
1 

awsiS nataigeK  
a.  gnay kilab napmu nakitahrepmeM

.urug nakiapmasid  
b.  gnay apa sagut nakitahrepmeM

.urug nakirebid  
c. malas bawajneM  

 
2 
 
3 
 
2 

 
3 
 
3 
 
2 

 
3 
 
3 
 
3 

 
3 
 

4 
 

3 

 
3 
 
2 
 
3 

 
3 
 
3 
 
3 
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42.1 naripmaL  

nemirepskE saleK narajalebmeP naanaskaleP isavresbO lisaH  

oN  
 naumetreP  

ek - 
revresbO  

uruG sativitkA  awsiS sativitkA  
aY  kadiT  1 2 3 4 

.1  
 

1 

I 

61  0 1 4 6 61  
61
61
 %001 = % 001x  52

63
 % 5,96  = %001 x  

iggnit tagnaS  iggniT  

II  
61  0 0 4 9 61  

61
61
 %001 = % 001x  92

63
 % 5,08  = %001 x  

iggnit tagnaS  iggnit tagnaS  

.2  
 

2 

I 
41  2 0 2 9 02  

41
61
 % 5,78 = % 001x  13

63
 % 11.68  = %001 x  

iggnit tagnaS  iggnit tagnaS  

II  
41  2 0 0 9 42  

41
61
 % 5,78 = % 001x  33

63
 % 76.19  = %001 x  

iggnit tagnaS  iggnit tagnaS  

.3  
 

3 

I 
61  0 0 4 21  21  

61
61
 % 001 = % 001x  82

63
 % 87.77 = %001 x  

iggnit tagnaS  iggniT  

II  
61  0 0 2 51  21  

61
61
 % 001 = % 001x  92

63
 % 65.08 = %001 x  

iggnit tagnaS  iggnit tagnaS  
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ataD nalupmugneP nemurtsnI  

 

isiK  1.2 naripmaL - aboC ijU mulebeS laoS isiK     

 laoS 2.2 naripmaL tseterP  aboC ijU mulebeS   

 laoS nabawaJ 3.2 naripmaL  tseterP aboC ijU mulebeS   

 laoS 4.2 naripmaL tsettsoP  aboC ijU mulebeS   

 laoS nabawaJ 5.2 naripmaL  tsettsoP aboCijU    

aboC ijU mulebeS seT naroksneP namodeP 6.2 naripmaL   

isiK 7.2 naripmaL - aboC ijU haleteS laoS isiK   

 laoS 8.2 naripmaL tseterP  aboC ijU haleteS   

 laoS nabawaJ 9.2 naripmaL  tseterP boC ijU haleteS a  

 laoS 01.2 naripmaL tsettsoP  aboC ijU haleteS   

 laoS nabawaJ 11.2 naripmaL  tsettsoP aboC ijU haleteS   

aboC ijU haleteS seT naroksneP namodeP 21.2 naripmaL   

isiK 31.2 naripmaL - aboC ijU mulebeS tekgnA isiK   

aboC ijU mulebeS tekgnA 41.2 naripmaL   

.2 naripmaL isiK 51 - aboC ijU haleteS tekgnA isiK    

aboC ijU haleteS tekgnA 61.2 naripmaL   

narajalebmeP naaskalreteK isavresbO rabmeL nasisigneP namodeP 71.2 naripmaL  

aboC ijU haleteS  awsiS akitametaM rajaleB nafitkaeK tekgnA 61.2 naripmaL  

signeP namodeP 71.2 naripmaL narajalebmeP naaskalreteKisavresbO rabmeL nasi  

 81.2 naripmaL isavresbO rabmeL  
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1.2 naripmaL  

ISIK - AWSIS AKITAMETAM PESNOK NAMAHAMEP LAOS ISIK  ABOC IJU MULEBES  

 

 halokeS sineJ   noweS 2 N PMS :      utkaW isakolA  tinem 06 :  
 narajaleP ataM  akitametaM :       laoS halmuJ   : 6 
retsemeS/saleK  )auD( 2/IIIV :       siluneP    habibahK ruN :  

KS       : tafis imahameM - naigab nad ,samil ,amsirp ,kolab ,subuk tafis - aynnaruku nakutnenem atres ,aynnaigab  

 DK     : samil nad amsirp ,kolab ,subuk emulov nad naakumrep saul gnutihgneM 3.5  

oN  nI laoS rotakid  pesnoK namahameP rotakidnI  
 

set kutneB  
 

laos romoN  

.1   nugnabes nad amas gnay isis nakutneneM
kolab adap  

 pesnok  haubes gnalu nakatayneM  
naiarU  

 
a1  

kolab haubes naakumrep saul nakutneneM  b1  
.2   iuhatekid alibapa kolab mulov iracneM

gnajnap  aynkusur  
  hilimem nad naktaafnamem ,nakanuggneM

utnetret isarepo uata rudesorp  
  amtirogla uata pesnok nakisakilpagneM

halasam nahacemep  

naiarU  

2 

.3   saul akij subuk isis gnajnap iracneM
iuhatekid subuk naakumrep  

  hilimem nad naktaafnamem ,nakanuggneM
utnetret isarepo uata rudesorp  

  amtirogla uata pesnok nakisakilpagneM
halasam nahacemep  

3 
 

.4   akij subuk naakumrep saul nakutneneM
iuhatekid aynkusur gnajnap  

  hilimem nad naktaafnamem ,nakanuggneM
utnetret isarepo uata rudesorp  4 
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    amtirogla uata pesnok nakisakilpagneM
halasam nahacemep    

.5   akij kolab kolab naakumrep saul nakutneneM
iuhatekid aynkusur gnajnap  

  kutneb iagabreb malad pesnok nakijayneM
akitametam isatneserper  

  pesnok nakisakilpagneM  amtirogla uata
halasam nahacemep   ,nakanuggneM

 uata rudesorp hilimem nad naktaafnamem
utnetret isarepo  

naiarU  5 

.6   mulov nad saul pesnok nakisakilpagneM
irahes halasam nagned natiakreb gnay kolab -

irah  

  hilimem nad naktaafnamem ,nakanuggneM
 uata rudesorp utnetret isarepo  

  amtirogla uata pesnok nakisakilpagneM
halasam nahacemep  

naiarU  6 
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2.2 naripmaL  

 

 

 LAOS TSETERP  AWSIS PESNOK NAMAHAMEP  

ABOC IJU MULEBES  

 SAUL  KOLAB NAD SUBUK MULOV NAD  

laos nakajreK -  laos !raneb nad kiab nagned ini hawabid  

 .1  
 

 
 

a.  amas gnay isis nagnasap naktubeS

!gnipmas id kolab irad nugnabes nad  

b.  kolab naakumrep saul haliraC

!tubesret  

2.  nakutneT .mc 11 iggnit nad ,mc 8 rabel ,mc 51 gnajnap ikilimem kolab haubeS

!tubesret kolab mulov  

3.  utauS mc 492 saul ikilimem subuk 2 !tubesret subuk kusur gnajnap haliraC .  

4.   halada subuk utaus isis lanogaid gnajnaP √ 27   naakumrep saul nakutneT .mc

!tubesret subuk  

5. ayniggnit ilak 4 ayngnajnap kolab haubes iuhatekiD , aynrabel    nad ,mc 8

 halada tubesret kolab mulov mc 252 3  kolab naakumrep saul nakutneT .

!tubesret  

.6  
 

 
 

 
 

jeS  itrepes nususid atab utab halmu

rabmag malad tahilret   .ini hawab id

atab utab paiteS   narukureb tubesret

01  rabel ,mc 81 gnajnap   nad mc

aynlabet  ,5 adneb emulov apareB .mc 5  

itrepes aynkutneb gnay  malad   rabmag

?ini  

 

 ** nakajregneM tamaleS  **  

** iridneS iriD adaP halayacreP **  

 

…………………………………… : amaN .…………  

saleK :  oN/ …………… ……. ………………… ...……  
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3.2 naripmaL  

 LAOS NABAWAJ  TSETERP PESNOK NAMAHAMEP  

ABOC IJU MULEBES  

 .1  
 

 
 

a. P  nad amas gnay isis nagnasa  irad nugnabes

 halada gnipmas id kolab  

-  nugnabes nad amas DCBA isis ;HGFE isis nagned  

- ;FGCB isis nagned nugnabes nad amas EHDA isis  

- .HGCD isis nagned nugnabes nad amas EFBA isis  

b.  halada tubesret kolab naakumrep sauL  

 L  ({2 = l x p ( + ) t x l ( + ) t x p })  

2. mc 11 = t nad ,mc 8 = l ,mc 51 = p nagned kolaB : tekiD  

 muloV : tiD ?…)V( kolab  

t x l x p = V : bawaJ  

          11 x 8 x 51 =  

          mc 0231 = 3  

mc 0231 halada tubesret kolab mulov ,idaJ 3 

3. subuk sauL : tekiD  mc 492 2  .  

p : tiD subuk kusur gnajna  ?…)s(  

s6 = L : bawaJ 2 

   s6 = 492 2 

      s2  =
492

6
 

           s2 94 =  

       =  s √ 94  

              mc 7 =  

mc 7 halada tubesret subuk kusur gnajnap ,idaJ  

4.   = subuk isis lanogaid gnajnap : tekiD √ 27  .mc  

?…)L( subuk naakumrep saul  : tiD  

 : bawaJ  s = subuk isis lanogaid gnajnap √2  s6 = L 2 

  √ 27   =  s √2     6 x 6  = 2 

            √ 63 .2   s = √2     63 x 6 =  
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                                                  6 √2  s = √2     mc 612 = 2 

                 mc 6 = s  

mc 612 halada aynsubuk naakumrep saul ,idaJ 2 

5. kolaB : tekiD  4 ayngnajnap  iggnit ilak  t4 = p akam  

           mc 8 = l  

      882 kolab muloV mc 3 

     : tiD  kolab naakumrep saul ?…)L(  

   t x l x p = V : bawaJ    mc 21 = 3.4 = t4 = p  

           t x 8 x t4 = 882     = L  })t x p( + )t x l( + )l x p({2     

           t23 = 882 2      2 =  x 21({ 8 ( + ) 3 x 8 ( + ) 3 x 21 })     

    t2  = 882
23

      )63 + 42 + 69(2 =  

                = t √9      651.2 =  

    mc 3 = t      mc 213 = 2 

mc 213 halada kolab naakunrep saul ,idaJ 2 

.6  
 

 

 
 

kolab 21 : tekiD  

           mc 81 gnajnap  

             mc 01  rabel  

            ,5  = iggnit = labet  .mc 5  

: tiD   emulov V( nahurulesek tot ?…)  

V  : bawaJ tot  = t x l x p x 21  

         5,5 x 01 x 81 x 21 =  

         mc 08811 = 3 

mc 088.11 halada kolab hurules mulov ,idaJ  
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4.2 naripmaL  

 

 

 LAOS TSETTSOP  AWSIS PESNOK NAMAHAMEP  

ABOC IJU MULEBES  

 SAUL  KOLAB NAD SUBUK MULOV NAD  

laos nakajreK - !raneb nad kiab nagned ini hawabid laos  

 .1  

 
 

a.  nad amas gnay isis nagnasap naktubeS

!gnipmas id kolab irad nugnabes  

b.  t = iggnit nad ,l = rabel ,p = gnajnap akiJ

 halirac !tubesret kolab naakumrep saul  

2.  nakutneT .mc 9 iggnit nad ,mc 7 rabel ,mc 61 gnajnap ikilimem kolab haubeS

!tubesret kolab mulov  

3.  utauS 627 saul ikilimem subuk  mc 2 subuk kusur gnajnap haliraC .  tubesret ! 

4.   halada subuk utaus isis lanogaid gnajnaP √ 89   naakumrep saul nakutneT .mc

!tubesret subuk  

5.  aynrabel  nad ayniggnit ilak 3 ayngnajnap kolab haubes iuhatekiD  nad ,mc 8

6  halada tubesret kolab mulov mc 00 3  kolab naakumrep saul nakutneT .

!tubesret  

.6  
 

 
 

 
 

jeS  itrepes nususid atab utab halmu

malad tahilret  rabmag   .ini hawab id

atab utab paiteS   narukureb tubesret

8  rabel ,mc 61 gnajnap  aynlabet nad mc  

,4 adneb emulov apareB .mc 5   gnay

malad itrepes aynkutneb  ?ini rabmag  

 

 ** nakajregneM tamaleS  **  

** iridneS iriD adaP halayacreP **  

 

…………………………………… : amaN .…………  

saleK :  oN/ …………… ……. ………………… ...……  
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5.2 naripmaL  

 LAOS NABAWAJ  TSETTSOP PESNOK NAMAHAMEP  

ABOC IJU MULEBES  

 .1  
 

 
 

c. P  nad amas gnay isis nagnasa  irad nugnabes

 halada gnipmas id kolab  

- LKJI isis  as PONM isis nagned nugnabes nad am ; 

- NOKJ isis  as MPLI isis nagned nugnabes nad am ; 

- MNJI isis   amas  nugnabes nad OPLK isis nagned . 

d.  halada tubesret kolab naakumrep sauL  

 L  ({2 = l x p ( + ) t x l ( + ) t x p })  

2.  = p nagned kolaB : tekiD 7 = l ,mc 61  = t nad ,mc  9 mc  

?…)V( kolab muloV : tiD  

t x l x p = V : bawaJ  

          9 x 7 x 61 =  

          mc 8001 = 3  

kolab mulov ,idaJ  mc 8001 halada tubesret 3 

3. 627 subuk sauL : tekiD  mc 2  .  

p : tiD subuk kusur gnajna  ?…)s(  

s6 = L : bawaJ 2 

   s6 = 627 2 

      s2  =
627

6
 

           s2 121 =  

       =  s √ 121  

              mc 11 =  

mc 11 halada tubesret subuk kusur gnajnap ,idaJ  

4.   = subuk isis lanogaid gnajnap : tekiD √ 89  .mc  

?…)L( subuk naakumrep saul  : tiD  

 : bawaJ  s = subuk isis lanogaid gnajnap √2  s6 = L 2 

  √ 89   =  s √2     7 x 6  = 2 
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            √ 94 .2   s = √2     94 x 6 =  

                                                  7 √2  s = √2     mc 492 = 2 

                 mc 7 = s  

mc 492 halada aynsubuk naakumrep saul ,idaJ 2 

5. iggnit ilak 3 ayngnajnap kolaB : tekiD  t3 = p akam  

           mc 8 = l  

     mc 006 kolab muloV 3 

     : tiD  kolab naakumrep saul ?…)L(  

   t x l x p = V : bawaJ    5.3 = t3 = p  mc 51 =  

             t x 8 x t3 = 006    = L  })t x p( + )t x l( + )l x p({2     

           42 = 006 t2      2 = 51({   x 8 ( + ) 3 x 8 ( + ) 3 x 21 })     

    t2  = 006
42

      )63 + 42 + 021(2 =  

                = t √ 52      081.2 =  

    mc 5 = t      mc 063 = 2 

 saul ,idaJ mc 063 halada kolab naakunrep 2 

.6  
 

 

 
 

kolab 8 : tekiD  

           mc 61 gnajnap  

             mc 8  rabel  

            ,4  = iggnit = labet  .mc 5  

: tiD   emulov V( nahurulesek tot ?…)  

V  : bawaJ tot  = t x l x p x 21  

         5,4 x 8 x 61 x 21 =  

         mc 2196 = 3 

halada nahurulesek muloV ,idaJ  mc 2196 3 
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6.2 naripmaL

PESNOK NAMAHAMAP NAUPMAMEK SET NAROKSNEP NAMODEP  ABOC IJU MULEBES  

 nad naakumreP sauL nasahaB kokoP kolaB nad subuK muloV  

 oN
laoS  

 rotakidnI
 namahamep

pesnok  
rokS   rokS

.skam  nagnareteK  

1 

a 
 gnalu nakatayneM

pesnok  haubes  

0 

5 

kolab adap nugnabes nad amas gnay isis naktubeynem tapad kadit awsiS  
1  nugnabes nad amas gnay isis 1 naktubeynem tapad awsiS kolab adap  
2 kolab adap nugnabes nad amas gnay isis 2 naktubeynem  tapad awsiS  
3 kolab adap nugnabes nad amas gnay isis 3 naktubeynem tapad awsiS  

b 
0 kolab naakumrep saul nakutnenem tapad kadit awsiS  
1  saul nakutnenem tapad awsiS tapet muleb ipatet kolab naakumrep  
2 tapet nagned kolab naakumrep saul nakutnenem tapad awsiS  

2 

 ,nakanuggneM
 nad naktaafnamem
 rudesorp hilimem
 isarepo uata

utnetret  
 

 nakisakilpagneM
 uata pesnok

 amtirogla
 nahacemep

0 

8 

 tapad kadit awsiS m  kutnu nakanugid gnay rudesorp hilimem nad naktaafnamem ,nakanuggne
)bawajnem kadit( iuhatekid aynkusur gnajnap akij kolab mulov nakutnenem  

1-2  tapad awsiS m mem ,nakanuggne  rudesorp hilimem nad naktaafna  kutnu  kolab mulov nakutnenem
aynkusur gnajnap akij  iuhatekid  )halas sumur( tapet kadit ipatet  

3-4  tapad awsiS m mem ,nakanuggne  tapet nagned rudesorp hilimem nad naktaafna  ipatet  tapet kadit
 halasam  nahacemep pesnok nakisakilpagnem malad  kutnu  gnajnap akij kolab mulov nakutnenem

iuhatekid aynkusur  )halas nabawaj nad naiaseleynep arac ipatet raneb sumur(  
5-6  tapad awsiS m mem ,nakanuggne  tapet nagned rudesorp hilimem nad naktaafna  ipatet  muleb

 halasam  nahacemep pesnok nakisakilpagnem malad anrupmes  kutnu  kolab mulov nakutnenem
ynkusur gnajnap akij )halas nabawaj ipatet raneb naiaseleynep arac ,raneb sumur( iuhatekid a  
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 oN
laoS  

 rotakidnI
 namahamep

pesnok  
rokS   rokS

.skam  nagnareteK  

halasam  7-8 
 

 tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  atres  tapet nagned
anrupmes nagned halasam nahacemep pesnok nakisakilpagnem   kutnu  kolab mulov nakutnenem

 akij iuhatekid aynkusur gnajnap  )raneb nabawaj nad ,naiaseleynep arac ,sumur(  

3 

 ,nakanuggneM
 nad naktaafnamem
 rudesorp hilimem
 isarepo uata

utnetret  
 

 nakisakilpagneM
 uata pesnok

 amtirogla
 nahacemep

halasam  

0 

8 

 tapad kadit awsiS m  kutnu nakanugid gnay rudesorp hilimem nad naktaafnamem ,nakanuggne
)bawajnem kadit( iuhatekid aynsaul akij subuk kusur gnajnap nakutnenem  

1-2  tapad awsiS m  kutnu  rudesorp hilimem nad naktaafnamem ,nakanuggne  kusur gnajnap nakutnenem
 aynsaul akij subuk )halas sumur( tapet kadit ipatet iuhatekid  

3-4  tapad awsiS m mem ,nakanuggne  tapet nagned rudesorp hilimem nad naktaafna  ipatet  malad
tapet kadit halasam  nahacemep pesnok nakisakilpagnem    kutnu  subuk kusur gnajnap nakutnenem

 iuhatekid aynsaul akij )halas nabawaj nad naiaseleynep arac ipatet raneb sumur(  
5-6  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  malad ipatet tapet nagned

 anrupmes muleb halasam nahacemep pesnok nakisakilpagnem  kutnu  kusur gnajnap nakutnenem
aynsaul akij subuk  iuhatekid  )halas nabawaj ipatet raneb naiaseleynep arac ,raneb sumur(  

7-8  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  atres tapet nagned
anrupmes nagned halasam nahacemep pesnok nakisakilpagnem   kutnu  kusur gnajnap nakutnenem

akij subuk  )raneb nabawaj nad ,naiaseleynep arac ,sumur( iuhatekid aynsaul  

4 

 ,nakanuggneM
 nad naktaafnamem
 rudesorp hilimem
 isarepo uata

utnetret  
 

 nakisakilpagneM
 uata pesnok

0 

21  

 tapad kadit awsiS m  kutnu nakanugid gnay rudesorp hilimem nad naktaafnamem ,nakanuggne
)bawajnem kadit( aynisis lanogaid gnajnap iuhatekid akij subuk kusur gnajnap nakutnenem  

1-2  tapad awsiS m  kutnu  rudesorp hilimem nad naktaafnamem ,nakanuggne  kusur gnajnap nakutnenem
uk )halas sumur( tapet kadit ipatet aynisis lanogaid gnajnap iuhatekid akij sub  

3-4  tapad awsiS m mem ,nakanuggne  tapet kadit ipatet rudesorp hilimem nad naktaafna
kutnu halasam  nahacemep pesnok nakisakilpagnem   akij subuk kusur gnajnap nakutnenem

iuhatekid  )raneb aynlisah nad sumur( tapet nagned aynisis lanogaid gnajnap  
5-6  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  pesnok nakisakilpagnem atres
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 oN
laoS  

 rotakidnI
 namahamep

pesnok  
rokS   rokS

.skam  nagnareteK  

 amtirogla
 nahacemep

halasam  

 halasam nakhacemem malad  kutnu  aynkusur gnajnap akij subuk naakumrep saul nakutnenem
 hadus iuhatekid  )halas aynlisah nad ,naiaseleynep arac ,sumur( tapet kadit ipatet  

7-8  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne   malad ipatet tapet nagned
 tapet kadit halasam nahacemep pesnok nakisakilpagnem  kutnu  naakumrep saul nakutnenem  subuk

iuhatekid hadus aynkusur gnajnap akij  )halas aynlisah nad naiaseleynep arac ,raneb sumur(  
9- 01   tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne   malad ipatet tapet nagned

 anrupmes muleb halasam nahacemep pesnok nakisakilpagnem  kutnu  naakumrep saul nakutnenem
iuhatekid hadus aynkusur gnajnap akij subuk    aynlisah ipatet raneb naiaseleynep arac nad sumur(

)halas  
01 - 21   tapad awsiS m mem ,nakanuggne  pesnok nakisakilpagnem atres rudesorp hilimem nad naktaafna

 halasam nakhacemem malad  kutnu  aynkusur gnajnap akij subuk naakumrep saul nakutnenem
iuhatekid hadus  )raneb aynlisah nad ,naiaseleynep arac ,sumur( anrupmes nad tapet nagned  

5 

 nakijayneM
 malad pesnok
 kutneb iagabreb

 isatneserper
akitametam  

 
 ,nakanuggneM

 nad naktaafnamem
p hilimem  rudesor

 isarepo uata
utnetret  

 

0 

21  

 tapad kadit awsiS m akitametam isatneserper kutneb malad pesnok nakijayne   kutnu  nakutnenem
)bawajnem kadit( kolab kusur gnajnap  

1-2 awsiS   tapad m pesnok nakijayne  akitametam isatneserper kutneb malad   kutnu  gnajnap nakutnenem
)halas lisah nad naijaynep ipatet nakijaynem( tapet kadit ipatet kolab kusur  

3-4  tapad kadit awsiS m akitametam isatneserper kutneb malad pesnok nakijayne   kutnu  nakutnenem
 kusur gnajnap )raneb lisah nad naijaynep nagned nakijaynem( tapet nagned kolab  

5-6  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  pesnok nakisakilpagnem atres
 halasam nakhacemem malad  kutnu  aynkusur gnajnap akij  kolab naakumrep saul nakutnenem

 hadus iuhatekid  )halas aynlisah nad ,naiaseleynep arac ,sumur( tapet kadit ipatet  
7-8  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne   malad ipatet tapet nagned

 tapet kadit halasam nahacemep pesnok nakisakilpagnem  kutnu  naakumrep saul nakutnenem  kolab
iuhatekid hadus aynkusur gnajnap akij  )halas aynlisah nad naiaseleynep arac ,raneb sumur(  
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 oN
laoS  

 rotakidnI
 namahamep

pesnok  
rokS   rokS

.skam  nagnareteK  

 nakisakilpagneM
 uata pesnok

 amtirogla
 nahacemep

halasam  

9- 01   tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  malad ipatet tapet nagned
halasam nahacemep pesnok nakisakilpagnem   saul nakutnenem  gnajnap akij kolab naakumrep

iuhatekid hadus aynkusur   aynlisah ipatet raneb naiaseleynep arac nad sumur( anrupmes muleb
)halas  

11 - 21   tapad awsiS m mem ,nakanuggne  pesnok nakisakilpagnem atres rudesorp hilimem nad naktaafna
tnenem halasam nakhacemem malad  hadus aynkusur gnajnap akij kolab naakumrep saul naku

iuhatekid  )raneb aynlisah nad ,naiaseleynep arac ,sumur( anrupmes nad tapet nagned  

6 

 ,nakanuggneM
 nad naktaafnamem
 rudesorp hilimem
 isarepo uata

utnetret  
 

 nakisakilpagneM
 uata pesnok

 amtirogla
 nahacemep

halasam  

0 

8 

 tapad kadit awsiS m  kutnu nakanugid gnay rudesorp hilimem nad naktaafnamem ,nakanuggne
nahurulesek araces adneb mulov nakutnenem  )bawajnem kadit(  

1-2  tapad awsiS m  kutnu  rudesorp hilimem nad naktaafnamem ,nakanuggne  nakutnenem  adneb mulov
nahurulesek araces  )halas sumur( tapet kadit ipatet  

3-4  tapad awsiS m mem ,nakanuggne  tapet nagned rudesorp hilimem nad naktaafna  ipatet  malad
tapet kadit halasam  nahacemep pesnok nakisakilpagnem    kutnu  araces adneb mulov nakutnenem

nahurulesek  )halas nabawaj nad naiaseleynep arac ipatet raneb sumur(  
5-6  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  malad ipatet tapet nagned

 anrupmes muleb halasam nahacemep pesnok nakisakilpagnem  kutnu  adneb mulov nakutnenem
 araces nahurulesek   )halas nabawaj ipatet raneb naiaseleynep arac ,raneb sumur(  

6-8  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  atres tapet nagned
anrupmes nagned halasam nahacemep pesnok nakisakilpagnem   kutnu  adneb mulov nakutnenem

sek araces nahurule   )raneb nabawaj nad ,naiaseleynep arac ,sumur(  
.skam roks halmuJ  35  

   : naialineP namodeP  

 = ialiN 𝑟𝑜𝑘𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ
𝑟𝑜𝑘𝑠  𝑙𝑎𝑡𝑜𝑡

 𝑥 001    
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7.2 naripmaL  

ISIK - AWSIS AKITAMETAM PESNOK NAMAHAMEP LAOS ISIK  ABOC IJU HALETES  

 

 halokeS sineJ   noweS 2 N PMS :      utkaW isakolA  tinem 05 :  

 narajaleP ataM  akitametaM :       laoS halmuJ   5 :  

retsemeS/saleK  )auD( 2/IIIV :       siluneP    habibahK ruN :  

KS       : tafis imahameM - naigab nad ,samil ,amsirp ,kolab ,subuk tafis - aynnaruku nakutnenem atres ,aynnaigab  

 DK     : samil nad amsirp ,kolab ,subuk emulov nad naakumrep saul gnutihgneM 3.5  

oN  laoS rotakidnI  pesnoK namahameP rotakidnI  

 
 kutneB

set  
 

 romoN
laos  

.1   nugnabes nad amas gnay isis nakutneneM
kolab adap  

 pesnok  haubes gnalu nakatayneM  
naiarU  

 
a1  

kolab haubes naakumrep saul nakutneneM  b1  
.2   saul akij subuk kusur gnajnap iracneM

iuhatekid hadus aynnaakumrep  
  hilimem nad naktaafnamem ,nakanuggneM

utnetret isarepo uata rudesorp  
  amtirogla uata pesnok nakisakilpagneM

halasam nahacemep  

naiarU  2 

.3   akij subuk naakumrep saul nakutneneM
iuhatekid aynkusur gnajnap  

  hilimem nad naktaafnamem ,nakanuggneM
utnetret isarepo uata rudesorp  naiarU  3 
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  pesnok nakisakilpagneM  amtirogla uata
halasam nahacemep  

.4   akij kolab kolab naakumrep saul nakutneneM
iuhatekid aynkusur gnajnap  

  kutneb iagabreb malad pesnok nakijayneM
akitametam isatneserper  

  amtirogla uata pesnok nakisakilpagneM
halasam nahacemep   ,nakanuggneM

 uata rudesorp hilimem nad naktaafnamem
utnetret isarepo  

naiarU  4 

 .5   mulov nad saul pesnok nakisakilpagneM
irahes halasam nagned natiakreb gnay kolab -

irah  

  hilimem nad naktaafnamem ,nakanuggneM
utnetret isarepo uata rudesorp  

 nakisakilpagneM  amtirogla uata pesnok
halasam nahacemep  

naiarU  5 
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 naripmaL 8.2  

 

 

 LAOS TSETERP  AWSIS PESNOK NAMAHAMEP  

 HALETES  ABOC IJU  

 SAUL  KOLAB NAD SUBUK MULOV NAD  

laos nakajreK -  laos !raneb nad kiab nagned ini hawabid  

 .1  
 

 
 

a.  amas gnay isis nagnasap naktubeS

!gnipmas id kolab irad nugnabes nad  

b.  kolab naakumrep saul haliraC

!tubesret  

2. mc 003 saul ikilimem subuk utauS 2 .tubesret subuk kusur gnajnap haliraC .  

3.   halada subuk utaus isis lanogaid gnajnaP √ 27   naakumrep saul nakutneT .mc

!tubesret subuk  

4. ayniggnit ilak 4 ayngnajnap kolab haubes iuhatekiD , aynrabel    nad ,mc 8

mc 252 halada tubesret kolab mulov 3  kolab naakumrep saul nakutneT .

!tubesret  

.5  
 

 
 

 
 

jeS  itrepes nususid atab utab halmu

rabmag malad tahilret   .ini hawab id

atab utab paiteS   narukureb tubesret

01  rabel ,mc 81 gnajnap   nad mc

aynlabet  ,5 adneb emulov apareB .mc 5  

malad itrepes aynkutneb gnay   rabmag

?ini  

 

 

 

 

…………………………………… : amaN .…………  

saleK :  oN/ …………… ……. ………………… ...……  

 ** nakajregneM tamaleS  **  

** iridneS iriD adaP halayacreP **  
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 naripmaL 9.2  

 LAOS NABAWAJ  TSETERP  PESNOK NAMAHAMEP  

ABOC IJU HALETES  

 .1  
 

 
 

a. P  nad amas gnay isis nagnasa  irad nugnabes

 halada gnipmas id kolab  

- ;HGFE isis nagned nugnabes nad amas DCBA isis  

-  nugnabes nad amas EHDA isis ;FGCB isis nagned  

- .HGCD isis nagned nugnabes nad amas EFBA isis  

b.  halada tubesret kolab naakumrep sauL  

 L  ({2 = l x p ( + ) t x l ( + ) t x p })  

2. : tekiD  mc 003 = subuk L 2  

?…)s( subuk kusur gnajnaP : tiD  

 : bawaJ  6 = L s2 

  s x 6 = 003 2 

  s2 = 003
6

 

                     = s √ 05   = √ 52  𝑥 2 5 = √2 mc  

  halada tubesret subuk kusur gnajnap ,idaJ 5√2 .mc  

3.   = subuk isis lanogaid gnajnap : tekiD √ 27  .mc  

?…)L( subuk naakumrep saul  : tiD  

 : bawaJ  s = subuk isis lanogaid gnajnap √2  s6 = L 2 

  √ 27   =  s √2     6 x 6  = 2 

            √ 63 .2   s = √2     63 x 6 =  

                                                  6 √2  s = √2     mc 612 = 2 

                 mc 6 = s  

mc 612 halada aynsubuk naakumrep saul ,idaJ 2 

4. t4 = p akam iggnit ilak 4 ayngnajnap kolaB : tekiD  

            mc 8 = l  

           mc 882 kolab muloV 3 



221  
 

 
 

     : tiD  kolab naakumrep saul ?…)L(  

   t x l x p = V : bawaJ    mc 21 = 3.4 = t4 = p  

           t x 8 x t4 = 882     = L  })t x p( + )t x l( + )l x p({2     

           t23 = 882 2      2 =  x 21({ 8 ( + ) 3 x 8 ( + ) 3 x 21 })     

    t2  = 882
23

      )63 + 42 + 69(2 =  

                = t √9      651.2 =  

    mc 3 = t      mc 213 = 2 

mc 213 halada kolab naakunrep saul ,idaJ 2 

.5  
 

 

 
 

kolab 21 : tekiD  

           mc 81 gnajnap  

             mc 01  rabel  

            ,5  = iggnit = labet  .mc 5  

: tiD   emulov V( nahurulesek tot ?…)  

V  : bawaJ tot  = t x l x p x 21  

         5,5 x 01 x 81 x 21 =  

         mc 08811 = 3 

mc 088.11 halada kolab hurules mulov ,idaJ 3 
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 naripmaL 01.2  

 

 

 LAOS TSETTSOP  AWSIS PESNOK NAMAHAMEP   

HALETES  ABOC IJU  

 SAUL  KOLAB NAD SUBUK MULOV NAD  

laos nakajreK - !raneb nad kiab nagned ini hawabid laos  

 .1  

 
 

a.  nad amas gnay isis nagnasap naktubeS

!gnipmas id kolab irad nugnabes  

b.  t = iggnit nad ,l = rabel ,p = gnajnap akiJ

halirac  !tubesret kolab naakumrep saul  

2. mc 234 saul ikilimem subuk utauS 2 .tubesret subuk kusur gnajnap haliraC .  

3.   halada subuk utaus isis lanogaid gnajnaP √ 89   naakumrep saul nakutneT .mc

!tubesret subuk  

4. rabel  nad ayniggnit ilak 3 ayngnajnap kolab haubes iuhatekiD  ayn  nad ,mc 8

6  halada tubesret kolab mulov mc 00 3  kolab naakumrep saul nakutneT .

!tubesret  

.5  
 

 
 

 
 

jeS  itrepes nususid atab utab halmu

rabmag malad tahilret   .ini hawab id

atab utab paiteS   narukureb tubesret

8  rabel ,mc 61 gnajnap  aynlabet nad mc  

,4  .mc 5 adneb emulov apareB   gnay

malad itrepes aynkutneb  ?ini rabmag  

 

 

 

…………………………………… : amaN .…………  

saleK :  oN/ …………… ……. ………………… ...……  

 ** nakajregneM tamaleS  **  

** iridneS iriD adaP halayacreP **  



421  
 

 
 

 naripmaL 11.2  

 LAOS NABAWAJ  TSETTSOP PESNOK NAMAHAMEP   

HALETES  ABOC IJU  
 .1  

 
 
 

 

c. P  nad amas gnay isis nagnasa  irad nugnabes

 halada gnipmas id kolab  

- LKJI isis  as PONM isis nagned nugnabes nad am ; 

- NOKJ isis  as MPLI isis nagned nugnabes nad am ; 

- MNJI isis   amas OPLK isis nagned nugnabes nad . 

d.  halada tubesret kolab naakumrep sauL  

 L  ({2 = l x p ( + ) t x l ( + ) t x p })  

2. : tekiD  mc 234 = subuk L 2  

?…)s( subuk kusur gnajnaP : tiD  

 : bawaJ  6 = L s2 

  s x 6 = 234 2 

  s2 = 234
6

 

                     = s √ 27   = √ 63 𝑥 2 6 = √2 mc  

  halada tubesret subuk kusur gnajnap ,idaJ 6√2 .mc  

3.   = subuk isis lanogaid gnajnap : tekiD √ 89  .mc  

 saul  : tiD ?…)L( subuk naakumrep  

 : bawaJ  s = subuk isis lanogaid gnajnap √2  s6 = L 2 

  √ 89   =  s √2     7 x 6  = 2 

            √ 94 .2   s = √2     94 x 6 =  

                                                  7 √2  s = √2     mc 492 = 2 

                 mc 7 = s  

 naakumrep saul ,idaJ mc 492 halada aynsubuk 2 

4. iggnit ilak 3 ayngnajnap kolaB : tekiD  t3 = p akam  

           mc 8 = l  

     mc 006 kolab muloV 3 



521  
 

 
 

     : tiD  kolab naakumrep saul ?…)L(  

   t x l x p = V : bawaJ    mc 51 = 5.3 = t3 = p  

             t x 8 x t3 = 006    = L   l( + )l x p({2 })t x p( + )t x     

           42 = 006 t2      2 = 51({   x 8 ( + ) 3 x 8 ( + ) 3 x 21 })     

    t2  = 006
42

      )63 + 42 + 021(2 =  

                = t √ 52      081.2 =  

    mc 5 = t      mc 063 = 2 

mc 063 halada kolab naakunrep saul ,idaJ 2 

.5  
 

 

 
 

kolab 21 : tekiD  

           mc 61 gnajnap  

             mc 8  rabel  

            ,4  = iggnit = labet  .mc 5  

: tiD   emulov V( nahurulesek tot ?…)  

 

V  : bawaJ tot  = t x l x p x 21  

         5,4 x 8 x 61 x 21 =  

         mc 2196 = 3 

mc 219.6 halada kolab hurules mulov ,idaJ 3
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21.2 naripmaL  

PESNOK NAMAHAMAP NAUPMAMEK SET NAROKSNEP NAMODEP  ABOC IJU HALETES  

kolaB nad subuK muloV nad naakumreP sauL nasahaB kokoP  

 oN
laoS  

 rotakidnI
 namahamep

pesnok  

rokS   rokS
.skam  

nagnareteK  

1 

a 
 gnalu nakatayneM

pesnok  haubes  

0 

5 

tapad kadit awsiS  kolab adap nugnabes nad amas gnay isis naktubeynem  
1 kolab adap nugnabes nad amas gnay isis 1 naktubeynem tapad awsiS  
2 kolab adap nugnabes nad amas gnay isis 2 naktubeynem  tapad awsiS  
3  nad amas gnay isis 3 naktubeynem tapad awsiS kolab adap nugnabes  

b 
0 kolab naakumrep saul nakutnenem tapad kadit awsiS  
1 tapet muleb ipatet kolab naakumrep saul nakutnenem tapad awsiS  
2 tapet nagned kolab naakumrep saul nakutnenem tapad awsiS  

2 

 ,nakanuggneM
 nad naktaafnamem

 hilimem  rudesorp
 isarepo uata

utnetret  
 

 nakisakilpagneM
 uata pesnok

 amtirogla
 nahacemep

0 

8 

 tapad kadit awsiS m  kutnu nakanugid gnay rudesorp hilimem nad naktaafnamem ,nakanuggne
aynnaakumrep saul akij subuk kusur gnajnap nakutnenem  iuhatekid  )bawajnem kadit(  

1-2  tapad awsiS m mem ,nakanuggne  rudesorp hilimem nad naktaafna  kutnu  mulov nakutnenem
iuhatekid aynnaakumrep saul akij subuk kusur gnajnap  ( )halas sumur  

3-4  tapad awsiS m mem ,nakanuggne  tapet nagned rudesorp hilimem nad naktaafna  ipatet  tapet kadit
malad   halasam  nahacemep pesnok nakisakilpagnem  kutnu  nakutnenem  akij subuk kusur gnajnap

iuhatekid aynnaakumrep saul  )halas nabawaj nad naiaseleynep arac ipatet raneb sumur(  
5-6  tapad awsiS m mem ,nakanuggne  tapet nagned rudesorp hilimem nad naktaafna  ipatet  muleb

 halasam  nahacemep pesnok nakisakilpagnem malad anrupmes  kutnu  saul akij subuk kusur gnajnap
iuhatekid aynnaakumrep  raneb sumur( halas nabawaj ipatet raneb naiaseleynep arac , ) 
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 oN
laoS  

 rotakidnI
 namahamep

pesnok  

rokS   rokS
.skam  

nagnareteK  

halasam  7-8 
 

 tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne   tapet nagned  atres
 pesnok nakisakilpagnem nahacemep   halasam anrupmes nagned   kutnu  nakutnenem  kusur gnajnap

iuhatekid aynnaakumrep saul akij subuk  )raneb nabawaj nad ,naiaseleynep arac ,sumur(  

3 

 ,nakanuggneM
 nad naktaafnamem
 rudesorp hilimem
 isarepo uata

utnetret  
 

 nakisakilpagneM
 uata pesnok

 amtirogla
 nahacemep

halasam  

0 

21  

 tapad kadit awsiS m  kutnu nakanugid gnay rudesorp hilimem nad naktaafnamem ,nakanuggne
najnap iuhatekid akij subuk kusur gnajnap nakutnenem )bawajnem kadit( aynisis lanogaid g  

1-2  tapad awsiS m  kutnu  rudesorp hilimem nad naktaafnamem ,nakanuggne  kusur gnajnap nakutnenem
is lanogaid gnajnap iuhatekid akij subuk  sumur( tapet kadit ipatet aynis )halas  

3-4  tapad awsiS m mem ,nakanuggne  tapet kadit ipatet rudesorp hilimem nad naktaafna
kutnu halasam  nahacemep pesnok nakisakilpagnem   akij subuk kusur gnajnap nakutnenem

)raneb aynlisah nad sumur( tapet nagned aynisis lanogaid gnajnap iuhatekid  
5-6  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  pesnok nakisakilpagnem atres

 halasam nakhacemem malad  kutnu  aynkusur gnajnap akij subuk naakumrep saul nakutnenem
iuhatekid hadus  )halas aynlisah nad ,naiaseleynep arac ,sumur( tapet kadit ipatet  

7-8 awsiS   tapad m   rudesorp hilimem nad naktaafnamem ,nakanuggne   malad ipatet tapet nagned
 tapet kadit halasam nahacemep pesnok nakisakilpagnem  kutnu  subuk naakumrep saul nakutnenem

iuhatekid hadus aynkusur gnajnap akij   aynlisah nad naiaseleynep arac ,raneb sumur( )halas  
9- 01   tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne   malad ipatet tapet nagned

 anrupmes muleb halasam nahacemep pesnok nakisakilpagnem  kutnu  naakumrep saul nakutnenem
iuhatekid hadus aynkusur gnajnap akij subuk    aynlisah ipatet raneb naiaseleynep arac nad sumur(

)halas  
01 - 21   tapad awsiS m mem ,nakanuggne  pesnok nakisakilpagnem atres rudesorp hilimem nad naktaafna

 halasam nakhacemem malad  kutnu  aynkusur gnajnap akij subuk naakumrep saul nakutnenem
 hadus iuhatekid  )raneb aynlisah nad ,naiaseleynep arac ,sumur( anrupmes nad tapet nagned  

4  nakijayneM 0 21   tapad kadit awsiS m akitametam isatneserper kutneb malad pesnok nakijayne   kutnu  nakutnenem
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 oN
laoS  

 rotakidnI
 namahamep

pesnok  

rokS   rokS
.skam  

nagnareteK  

 malad pesnok
 kutneb iagabreb

 isatneserper
akitametam  

 
 ,nakanuggneM

 nad naktaafnamem
 rudesorp hilimem
 isarepo uata

utnetret  
 

 nakisakilpagneM
 uata pesnok

 amtirogla
 nahacemep

halasam  

kolab kusur gnajnap  )bawajnem kadit(  
1-2 awsiS   tapad m akitametam isatneserper kutneb malad pesnok nakijayne   kutnu  nakutnenem jnap  gna

kolab kusur  ( tapet kadit ipatet halas lisah nad naijaynep ipatet nakijaynem ) 
3-4  tapad kadit awsiS m akitametam isatneserper kutneb malad pesnok nakijayne   kutnu  nakutnenem

 kolab kusur gnajnap ( tapet nagned raneb lisah nad naijaynep nagned nakijaynem ) 
5-6  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  pesnok nakisakilpagnem atres

 halasam nakhacemem malad  kutnu  naakumrep saul nakutnenem  kolab   aynkusur gnajnap akij
iuhatekid hadus   nad ,naiaseleynep arac ,sumur( tapet kadit ipatet )halas aynlisah  

7-8  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne   malad ipatet tapet nagned
 tapet kadit halasam nahacemep pesnok nakisakilpagnem  kutnu kolab naakumrep saul nakutnenem  

iuhatekid hadus aynkusur gnajnap akij   ,raneb sumur( )halas aynlisah nad naiaseleynep arac  
9- 01   tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  malad ipatet tapet nagned

kilpagnem halasam nahacemep pesnok nakisa  kolab naakumrep saul nakutnenem   gnajnap akij
iuhatekid hadus aynkusur   muleb anrupmes   aynlisah ipatet raneb naiaseleynep arac nad sumur(

)halas  
01 - 21   tapad awsiS m mem ,nakanuggne  pesnok nakisakilpagnem atres rudesorp hilimem nad naktaafna

 naakumrep saul nakutnenem halasam nakhacemem malad kolab   hadus aynkusur gnajnap akij
iuhatekid  )raneb aynlisah nad ,naiaseleynep arac ,sumur( anrupmes nad tapet nagned  

5 

 ,nakanuggneM
 nad naktaafnamem
 rudesorp hilimem
 isarepo uata

utnetret  
 

 nakisakilpagneM

0 

8 

 tapad kadit awsiS m  kutnu nakanugid gnay rudesorp hilimem nad naktaafnamem ,nakanuggne
nahurulesek araces adneb mulov nakutnenem  )bawajnem kadit(  

1-2  tapad awsiS m  kutnu  rudesorp hilimem nad naktaafnamem ,nakanuggne  adneb mulov nakutnenem
 araces nahurulesek  )halas sumur( tapet kadit ipatet  

3-4  tapad awsiS m mem ,nakanuggne  tapet nagned rudesorp hilimem nad naktaafna  ipatet  malad
tapet kadit halasam  nahacemep pesnok nakisakilpagnem    kutnu  araces adneb mulov nakutnenem

nahurulesek   raneb sumur( )halas nabawaj nad naiaseleynep arac ipatet  
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 oN
laoS  

 rotakidnI
 namahamep

pesnok  

rokS   rokS
.skam  

nagnareteK  

 uata pesnok
 amtirogla

 nahacemep
halasam  

5-6  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  malad ipatet tapet nagned
 anrupmes muleb halasam nahacemep pesnok nakisakilpagnem  kutnu  adneb mulov nakutnenem

nahurulesek araces   )halas nabawaj ipatet raneb naiaseleynep arac ,raneb sumur(  
6-8  tapad awsiS m   rudesorp hilimem nad naktaafnamem ,nakanuggne  atres tapet nagned

anrupmes nagned halasam nahacemep pesnok nakisakilpagnem   kutnu  adneb mulov nakutnenem
nahurulesek araces   r( )raneb nabawaj nad ,naiaseleynep arac ,sumu  

.skam roks halmuJ  54  
 : naialineP namodeP    

 = ialiN 𝑟𝑜𝑘𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ
𝑟𝑜𝑘𝑠  𝑙𝑎𝑡𝑜𝑡

 𝑥 001    
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31.2 naripmaL

ISIK - AWSIS RAJALEB NAFITKAEK TEKGNA NEMURTSNI ISIK  

ABOC IJU MULEBES  

.oN  
 sineJ

sativitkA  
rotakidnI  

.oN  laoS  

 ialinreB

fitisop  

 ialinreB

fitagen  

   1  lausiV

seitivitcA  

1.1. narajalep iretam acabmeM  

1.2. nial gnaro nasalejnep nakitahrepmeM  

32,1  

6,5  

53,72  

13,03  

2  larO

seitivitcA  

2.1. namukgnar lisah naksalejneM  

2.2.  nupuam nabawaj nakiapmayneM

tapadnep  

2.3.  muleb gnay iretam gnatnet aynatreB

 salej  

63,7  

83,8  

 

52,42  

73,01  

93,21  

 

04,62  

3  gninetsiL

seitivitca  

 nasalejnep nakragnedneM .1.3 nial gnaro  

 isuksid taas nasahabmep nakragnedneM .2.3  

4,3  

24,33  

14,82  

34,43  

4  gnitirW

seitivitcA  

1.4 . narajalep iretam mukgnareM  

narajalep iretam tatacneM .2.4  

44,2  

23,91  

15,05  

12,02  

5  gniwarD

seitivitcA  

 malad rabmag nakanuggneM.1.5

laos nakiaseleynem  

54,22  25,64  

6  latneM

seitivitcA  

 lisah nakisatneserpmem nauameK .1.6

namukgnar  

 nakajregnem nauameK .2.6 laos nahital  

 iumenem akitek hareynem kadiT .3.6

natilusek  

84,92  

 

94,11  

71,41  

74,9  

 

61,31  

81,51  

halmuJ  62  62  
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 naripmaL 41.2  

 

 

 

 RAJALEB NAFITKAEK TEKGNA  AKITAMETAM AWSIS  

ABOC IJU MULEBES  

 kujnuteP tekgna naisignep : 

1.  acabmem nagned ilawA hallamsab . 
2. .aumes bawajid surah nad 25 halmujreb tekgna laoS  
3.  rujuj nagned halbawaJ  adna gnay apa nagned iauses laos ritub pait

.nakukal  
4.  adnat halireB �√  ) : airetirk nagned ,iauses gnay nabawaj adap  

 : LS ulaleS  
gnireS : RS  

gnadaK : KK - gnadak  
hanreP kadiT : PT  

5.  acabmem nagned irihkA halladmah . 

 ETON  tropar nad rihka ialin ihuragnepmem naka kadit tekgna nabawaJ :
.adnA  

oN  naataynreP  nabawaJ  
LS  RS  KK  PT  

1  malad sahabid mulebes iretam irajalepmem  ayaS
narajalebmep  

    

2  irajalepid naka gnay iretam  mukgnarem ayaS
ayntujnales  naumetrep  

    

3  urug nasalejnep  nakragnednem ayaS      
4  namet isatneserp  nakragnednem ayaS      
5  urug nasalejnep nakitahrepmem ayaS      
6  namet isatneserp  nakitahrepmem  ayaS      
7 salek naped id isatneserp ayaS      
8 kopmolekreb taas  tapadnep nakirebmem ayaS      
9 urug hurusid akij aynah isatneserp inareb ayaS      
01  salek naped id isatneserp hurusid akij kalonem ayaS      
11   ayaS urug helo nakirebid gnay  sagut nakajregnem      
21   gnay urug aynah akij  laos bawajnem uam ayaS     

 

.………………………………………………… : amaN  

…………………………………………………:  saleK . 
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oN  naataynreP  nabawaJ  
LS  RS  KK  PT  

hatniremem  
31   naped id nakajregnem hurusid akij kalonem ayaS

salek  
    

41  laos ilabmek nakajregnem ayaS -  muleb ayas gnay laos
mahap  

    

51    hadum ayaS  ayas urug irad sagut akij  hareynem
tilus paggna  

    

61  laos  nakajregnem aynah ayaS -  nakirebid gnay laos
urug helo  

    

71   akitek raneb gnay nabawaj iracnem ahasureb ayaS
halas ayas nabawaj  

    

81  namet ketnocnem ayas  naklupmukid sagut mulebeS      
91  urug nakirebid gnay iretam tatacnem ayaS      
02   urug alibapa aynah iretam tatacnem ayaS

aynnakhatniremem  
    

12   id anerak iretam tatacnem ulrep kadit asarem ayaS
ada hadus tekap ukub  

    

22   hadumrepmem kutnu rabmag taubmem ayaS
laos nakiaseleynem  

    

32   ayas muleb gnay iretam ilabmek irajalepmem ayaS
imahap  

    

42  urug adapek aynatreb ayas mahap gnaruk akiJ      
52  namet adapek aynatreb ayas  mahap gnaruk akiJ      
62   kadit nupualaw urug adapek aynatreb kadit ayaS

 gnay iretam padahret mahap nakiapmasid  
    

72  nagnalu uam akitek aynah rajaleb ayaS      
82  naksalejnem urug akitek iridnes aracibreb ayaS      
92  salek naped id isatneserp inareb ayaS      
03  iridnes kubis ayas naksalejnem urug akiteK      
13   kubis ayas isatneserp namet akiteK iridnes      
23   halet gnay nasahabmep lisah nad laos tatacnem ayaS

nakiapmasid  
    

33   taas iretam nasalejnep nakragnednem ayaS
kopmolekreb  

    

43   malad nasalejnep nakragnednem ulrep kadit ayaS
kopmolek  

    

53  RP ada ualak ilaucek rajaleb kadit ayaS      
63   adapek iretam naksalejnem ayas kopmolek malaD

nial kopmolek atoggna  
    

73   ayas akij aynah kopmolek malad naksalejnem ayaS
 kujnutid  

    

83  kopmolekreb taas  nabawaj nakirebmem ayaS      
93   urug akij aynah  tapadnep nakirebmem uam ayaS     
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oN  naataynreP  nabawaJ  
LS  RS  KK  PT  

 gnay hatniremem  
04   kadit nupualaw namet adapek aynatreb kadit ayaS

 nakiapmasid gnay iretampadahret mahap  
    

14  namet nasalejnep ada akitek iridnes aracibreb ayaS      
24   namet nabawaj nad tapadnep nakragnednem ayaS

kopmolekreb taas  
    

34   kadit ayaS  nad tapadnep nakragnednem ulrep
 rajaleb asib anerak kopmolekreb taas namet nabawaj

iridnes  

    

44   mukgnarem akitek laos hotnoc nakatreynem ayaS
ayntujnales naumetrep kutnu iretam  

    

54   nagned iatresid iretam mukgnarem/tatacnem ayaS
 kutnu rabmag  imahamem malad ayas nakhadumem

iretam  

    

64   apnat ajas aynrabmag nakgnayabmem aynah ayaS
laos nakajregnem akitek rabmaggnem surah  

    

74  salek naped id isatneserp  uam kadit ayaS      
84  salek naped id isatneserp kutnu irid nakujagnem ayaS      
94   ayaS  amasreb laos nahital nakajregnem tuki

kopmolek  
    

05   gnay mukgnarem sagut nakajregnem kadit ayaS
urug nakirebid  

    

15   malad laos hotnoc nakatreynem kadit ayaS
iretam mukgnarem  

    

25  rabmag iatresid kadit  iretam tatacnem  malad ayaS      
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 naripmaL 51.2  

ISIK - AWSIS RAJALEB NAFITKAEK TEKGNA NEMURTSNI ISIK  

ABOC IJU HALETES   

.oN  
 sineJ

sativitkA  
rotakidnI  

.oN  laoS  

 ialinreB

fitisop  

 ialinreB

fitagen  

   1  lausiV

seitivitcA  

1.3. narajalep iretam acabmeM  

1.4. nial gnaro nasalejnep nakitahrepmeM  

32,1  

5,4  

02,51  

71,61  

2  larO

seitivitcA  

2.4. namukgnar lisah naksalejneM  

2.5.  nupuam nabawaj nakiapmayneM

tapadnep  

2.6.  muleb gnay iretam gnatnet aynatreB

 salej  

 

12  

 

 

6 

22  

 

41  

3  gninetsiL

seitivitca  

 nasalejnep nakragnedneM .1.3 nial gnaro  

 isuksid taas nasahabmep nakragnedneM .2.3  

3 

32,91  

 

4  gnitirW

seitivitcA  

1.4 . narajalep iretam mukgnareM  

narajalep iretam tatacneM .2.4  

42,2  

81,11  

82,72  

21  

5  gniwarD

seitivitcA  

 malad rabmag nakanuggneM.1.5

laos nakiaseleynem  

52   

6  latneM

seitivitcA  

.2.6  laos nahital nakajregnem nauameK  

 iumenem akitek hareynem kadiT .3.6

natilusek  

62  

9,7  

 

01,8  

halmuJ  61  21  
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  naripmaL 61.2  

 

 

 

JALEB NAFITKAEK TEKGNA  RA  AKITAMETAM AWSIS   

ABOC IJU HALETES  

 kujnuteP tekgna naisignep : 

1.  acabmem nagned ilawA hallamsab . 
2. .aumes bawajid surah nad 82 halmujreb tekgna laoS  
3.  rujuj nagned halbawaJ  adna gnay apa nagned iauses laos ritub pait

.nakukal  
4.  adnat halireB �√  ) : airetirk nagned ,iauses gnay nabawaj adap  

 : LS ulaleS  
gnireS : RS  

gnadaK : KK - gnadak  
hanreP kadiT : PT  

5.  acabmem nagned irihkA halladmah . 

 ETON  tropar nad rihka ialin ihuragnepmem naka kadit tekgna nabawaJ :
adnA  

. 

oN  naataynreP  nabawaJ  
LS  RS  KK  PT  

1  malad sahabid mulebes iretam irajalepmem  ayaS
narajalebmep  

    

2  irajalepid naka gnay iretam  mukgnarem ayaS
ayntujnales  naumetrep  

    

3  urug nasalejnep  nakragnednem ayaS      
4  urug nasalejnep nakitahrepmem ayaS      
5  namet isatneserp  nakitahrepmem  ayaS      
6  hurusid akij kalonem ayaS salek naped id isatneserp      
7 laos ilabmek nakajregnem ayaS -  muleb ayas gnay laos

mahap  
    

8  ayas urug irad sagut akij  hareynem  hadum ayaS
tilus paggna  

    

 

.………………………………………………… : amaN  

…………………………………………………:  saleK . 



631  
 

 
 

oN  naataynreP  nabawaJ  
LS  RS  KK  PT  

9  akitek raneb gnay nabawaj iracnem ahasureb ayaS
halas ayas nabawaj  

    

01   sagut mulebeS namet ketnocnem ayas  naklupmukid      
11  urug nakirebid gnay iretam tatacnem ayaS      
21   urug alibapa aynah iretam tatacnem ayaS

aynnakhatniremem  
    

31   ayas muleb gnay iretam ilabmek irajalepmem ayaS
imahap  

    

41   urug adapek aynatreb kadit ayaS  kadit nupualaw
nakiapmasid gnay iretam padahret mahap  

    

51  nagnalu uam akitek aynah rajaleb ayaS      
61  iridnes kubis ayas naksalejnem urug akiteK      
71  iridnes kubis ayas isatneserp namet akiteK      
81   gnay nasahabmep lisah nad laos tatacnem ayaS  halet

nakiapmasid  
    

91   taas iretam nasalejnep nakragnednem ayaS
kopmolekreb  

    

02  RP ada ualak ilaucek rajaleb kadit ayaS      
12  kopmolekreb taas  nabawaj nakirebmem ayaS      
22   urug akij aynah  tapadnep nakirebmem uam ayaS

hatniremem gnay  
    

32   namet nabawaj nad tapadnep nakragnednem ayaS
kopmolekreb taas  

    

42   mukgnarem akitek laos hotnoc nakatreynem ayaS
ayntujnales naumetrep kutnu iretam  

    

52   nagned iatresid iretam mukgnarem/tatacnem ayaS
 imahamem malad ayas nakhadumem kutnu rabmag

iretam  

    

62   amasreb laos nahital nakajregnem tuki ayaS
kopmolek  

    

72   gnay mukgnarem sagut nakajregnem kadit ayaS
urug nakirebid  

    

82   malad laos hotnoc nakatreynem kadit ayaS
iretam mukgnarem  
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 naripmaL 71.2  

ISAVRESBO RABMEL NASISIGNEP NAMODEP  

NARAJALEBMEP NAASKALRETEK  
:naisigneP kujnuteP  

a. ���������������������������������������������������������������������

���� � �����������������������������������������  

b. ����������������

 

 kutnu aidesret gnay isasilaer nahilip utas halas adap ) √

������ � ����������� ����������������������������������������������

������������  

1.  uruG sativitkA  

�� �� � ��� �

����� � � ��� �

�� naroksneP airetirK  awsiS sativitka �

������������������������������������� awsis 6 ≤ �

��������������������������������������������� awsis 21 ≤ I ≤ �

��� � ������������� ����������������������������� awsis 91 ≤ I ≤ �

���������������������������������������������� awsis 72 ≤ I ≤ �

ETON � ��������������������������������������������������������������������� �

���� ������������������������� � �������������������������������������� �

������� ���������������������� �� �������������������������������������� �

������������������������������ � �������������������������������������� �

������������������������������ � ��������������������������������������� �

: rokS nagnareteK  

�� � ���������� ������� � �������� �

�� ��������   ≤ 𝜇 % 001 ≤ � ������������� �

�� � �������   ≤ 𝜇 ≤� ����� ��  ������ �

�� � �������   ≤ 𝜇 ≤� ����� ��  ������ �

�� � �������   ≤ 𝜇 ≤� ����� ��  ������ �

�� ����   ≤ 𝜇 ≤� ����� ��  ������������� �

������������� 𝜇 ����������������������� �
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 naripmaL 81.2  

  SATTIVITKA ISAVRESBO RABMEL  LEDOM MALAD

 NARAJALEBMEP GNIHCAET LACORPICER   IPAKGNELID  

ELZZUP DROWSSORC  

ek naumetreP - : 

laggnaT/iraH  : 

 iretaM   : 

( adnat nakireB √ molok adap adna natamagnep iauses  ) - !aidesret gnay molok  

oN  itamaid gnay kepsA  nakukaliD  rokS  
aY  kadiT  1 2 3 4 

1 

nauluhadneP  
uruG nataigeK  

-  nad ,a’odreb ,malas nagned  narajalep akubmeM
.awsis isneserp  

-  naka gnay iretam gnatnet naksalejneM
.narajalebmep naujut nad nakiapmasid  

- isavitom nad ispesrepa nakirebmeM  
-  naka gnay narajalebmep ledom nakiapmayneM

 utiay nakanugid  gnihcaeT lacorpiceR  ipakgnelid
.elzzuP drowsorC  

      

awsiS nataigeK  
a. .isneserp nad ,a’odreb ,malas bawajneM  
b. .urug naiaru nakragnedneM  

      

2 

itnI nataigeK  
uruG nataigeK  

a.  idajnem awsis igabmeM  kopmolek aparebeb
.licek  

b.  lisah naklupmugnem awsis atnimeM
.namukgnar  

c.  nad awsis namukgnar lisah iskerogneM
 iretam ianegnem isuksidreb awsis huruynem

.aynkopmolek amasreb tubesret  
d.  lisah nagned awsis utas halas kujnuneM

 nakijaynem kutnu kiabret namukgnar .iretam  
e. .aynatreb kutnu nial awsis gnasgnareM  
f.  paites malad fitka araces awsis naktabileM

.narajalebmep nataigek  
g.  apureb laos nahital nakirebmeM  drowssorC
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oN  itamaid gnay kepsA  nakukaliD  rokS  
aY  kadiT  1 2 3 4 

elzzuP    aynkopmolek nagned nakajrekid gnay  
h.  isignem kutnu awsis kujnuneM  drowssorC

elzzuP . 
i. wsis amasreB  naksurulem bawaj aynatreb a

nataugnep nakirebmem ,namahamep nahalasek   
.nalupmiynep nad  

awsiS nataigeK  
a.  nakijaynem kutnu ujam kujnutid gnay awsiS

.iretam  
b. .aynkopmolek amasreb nahital laos nakajregneM  
c.  naped id nakajregnem ujam kujnutid gnay awsiS

.salek  
d.  iretam ianegnem urug nagned bawaj aynatreB

.nakiapmasid halet gnay  

      

3 

putuneP  
uruG nataigeK  

-  nad sesorp padahret kilab napmu nakirebmeM
.awsis rajaleb lisah  

-  nakirebmeM  kutnu awsis adapek sagut
.ayntujnales naumetrep  

- .malas nagned naputuneP  

      

awsiS nataigeK  
a.  nakiapmasid gnay kilab napmu nakitahrepmeM

.urug  
b. .urug nakirebid gnay apa sagut nakitahrepmeM  
c. malas bawajneM  

      

 

..……………………………,atrakaygoY  

,revresbO  
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narajalebmeP nemurtsnI  

 

 1.3 naripmaL narajalebmeP naanaskaleP anacneR  nemirepskE 1 naumetreP   

 2.3 naripmaL narajalebmeP naanaskaleP anacneR  nemirepskE 2 naumetreP   

 3.3 naripmaL narajalebmeP naanaskaleP anacneR  nemirepskE 3 naumetreP   

 4.3 naripmaL narajalebmeP naanaskaleP anacneR  lortnoK 1 naumetreP   

 5.3 naripmaL  anacneR narajalebmeP naanaskaleP  lortnoK 2 naumetreP   

 6.3 naripmaL narajalebmeP naanaskaleP anacneR  lortnoK 3 naumetreP    
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1.3 naripmaL  

NARAJALEBMEP NAANASKALEP ANACNER  

)PPR(  

 

 halokeS amaN  :  PMS  noweS 2 iregeN  

 narajaleP ataM    : akitametaM  

 saleK retsemeS/        :  IIV  I  ( napaleD )     

  ek naumetreP     1     :  

 

isnetepmoK radnatS   : narukugneP nad irtemoeG  

tafis imahameM .5 - naigab nad ,samil ,amsirp ,kolab ,subuk tafis -  atres ,aynnaigab

aynnaruku nakutnenem   

rasaD isnetepmoK   :  

nad naakumrep saul gnutihgneM 3.5  samil nad amsirp ,kolab ,subuk emulov  

rotakidnI   : 

1.  .subuk naakumrep saul sumur naksalejneM  

2. .kolab  naakumrep saul sumur naksalejneM  

3. .subuk naakumrep saul nakutneneM  

4. .kolab naakumrep saul nakutneneM  

5.  .subuk naakumrep saul nagned natiakreb gnay nahalasamrep nakiaseleyneM  

6. .kolab naakumrep saul nagned natiakreb gnay nahalasamrep nakiaseleyneM  

utkaW isakolA  : )tinem 08( naumetrep x 1  
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A NARAJALEBMEP NAUJUT  

1. ubuk naakumrep saul sumur  naksalejnem tapad awsiS .s  

2. .kolab naakumrep saul sumur  naksalejnem tapad awsiS  

3. .subuk naakumrep saul nakutnenem tapad awsiS  

4. .kolab  naakumrep saul nakutnenem tapad awsiS  

5.  saul nagned natiakreb gnay nahalasamrep nakiaseleynem tapad awsiS

.subuk naakumrep  

6.  nakiaseleynem tapad awsiS  saul nagned natiakreb gnay nahalasamrep

.kolab naakumrep  

B RAJA IRETAM  

kolaB nad subuK naakumreP sauL  .)ripmalreT(  

C NARAJALEBMEP EDOTEM  

 gnihcaeT lacorpiceR  ipakgnelid elzzuP drowssorC  

D HAKGNAL - NARAJALEBMEP HAKGNAL  

tekgna isignem awsis aynmulebes naumetrep adaP   nad awsis nafitkaek

 araces nakajrekid saguT .ayntujnales iretam irajalepmem kutnu sagut irebid

 taubmem aguj awsiS .mukgnarem hurusid awsis naidumek nad hamur id iridnam

.aynsakgnirid gnay iretam nagned natiakreb gnay naaynatrep  

: narajalebmeP oiranekS  

geK natai  
hakgnaL - nataigek hakgnal  utkaW  

)tinem(  uruG  awsiS  
nauluhadneP  8 

 -  ,malas nagned naakubmeP
 isneserp nad ,a’odreb

.awsis  
-  gnatnet naksalejneM

 naka gnay iretam
 naujut nad nakiapmasid

.narajalebmep  
-  nad ispesrepa nakirebmeM

isavitom  
-  ledom nakiapmayneM

 naka gnay narajalebmep
 utiay nakanugid

-  ,a’odreb ,malas bawajneM
.isneserp nad  

- .urug naiaru nakragnedneM  

8 
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geK natai  
hakgnaL - nataigek hakgnal  utkaW  

)tinem(  uruG  awsiS  
 gnihcaeT lacorpiceR

 ipakgnelid  drowsorC
.elzzuP  

itnI nataigeK  56  
isarolpskE  

 
-  idajnem awsis igabmeM

.licek kopmolek aparebeb  
-  awsis atnimeM

 lisah naklupmugnem
.namukgnar  

-  lisah iskerogneM
 nad awsis namukgnar
 awsis huruynem
 ianegnem isuksidreb
 amasreb tubesret iretam

.aynkopmolek  
-  utas halas kujnuneM

 lisah nagned awsis
 kutnu kiabret namukgnar

.iretam nakijaynem  
- nial awsis gnasgnareM  

.aynatreb kutnu  
-  araces awsis naktabileM

 paites malad fitka
.narajalebmep nataigek  

-  amasreb lupmukreB
.aynkopmolek  

-  lisah naklupmugneM
.namukgnar  

-  iretam ianegnem isuksidreB
.aynkopmolek nagned  

-  ujam kujnutid gnay awsiS
.iretam nakijaynem kutnu  
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isarobalE  -  laos nahital nakirebmeM
 apureb elzzuP drowssorC   

 nagned nakajrekid gnay
 aynkopmolek  

-  kutnu awsis kujnuneM
 isignem  drowssorC

elzzuP . 

-  nahital laos nakajregneM
.aynkopmolek amasreb  

-  ujam kujnutid gnay awsiS
.salek naped id nakajregnem  

04  

isamrifnoK  
 

-  amasreB  aynatreb awsis
 naksurulem bawaj
 ,namahamep nahalasek

nataugnep nakirebmem   
.nalupmiynep nad  

-  urug nagned bawaj aynatreB
 halet gnay iretam ianegnem

.nakiapmasid  

01  

putuneP  7 
 -  kilab napmu nakirebmeM

 lisah nad sesorp padahret
.awsis rajaleb  

-  RP nakirebmeM  kutnu
 iretam irajalepmem
 nad ayntujnales

-  kilab napmu nakitahrepmeM
.urug nakiapmasid gnay  

-  apa sagut nakitahrepmeM
.urug nakirebid gnay  

- malas bawajneM  

7 
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geK natai  
hakgnaL - nataigek hakgnal  utkaW  

)tinem(  uruG  awsiS  
.aynmukgnarem  

- .malas nagned naputuneP  
 

 

E RAJALEB REBMUS NAD TALA  

: talA  

  ,lodips ,draob etihW  

 rebmuS : rajaleB  

 .8002 ,inuyhaW irT nad inirahuN iweD  nad pesnoK akitametaM

IIIV saleK sTM/PMS kutnU aynisakilpA .atrakaJ : ESB .  

 

F NAIALINEP  

 naialineP kinkeT  kopmolekreb araces silutreT seT :  

nemurtsni kutneB   : elzzuP drowssorC  

)ripmalreT( nemurtsni hotnoC  

: naialineP    

 = ialiN 𝑟𝑜𝑘𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ
𝑟𝑜𝑘𝑠  𝑙𝑎𝑡𝑜𝑡

 𝑥 001     

 
: iuhategneM                 3102 iraurbeF 82 ,atrakaygoY  

narajaleP ataM uruG           nakitkarP  
 
 
 

.dP.S ,namiG           habibahK ruN  

80013048915010 2691.PIN        .MIN 72000690  
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  PPR naripmaL  nemirepske salek  1 naumetrep : 

KOLAB NAD SUBUK NAAKUMREP SAUL  

 

 uata subuk isis hurules halmuj halada kolab nad subuk naakumrep sauL

.kolab  

        gnajnap gnay subuk haubes nakkujnunem gnipmasid rabmaG

 halada aynkusur paites s  awhab ilabmek tagni nailak aboC .

 amas aynkusur paites gnay isis haub 6 ikilimem subuk haubes

 ,DCBA isis halada tubesret isis maneek ,rabmaG adaP .gnajnap

 paites gnajnap aneraK .EHDA nad ,GHDC ,HGFE ,FGCB ,EFBA

 subuk kusur s  = subuk isis paites saul akam , s2  ,naikimed nagneD .

6 = subuk naakumrep saul s2. 

 

 

 

 

 

nakitahrep ,kolab naakumrep saul nakutnenem kutnU  

 tubesret rabmaG adap kolaB .gnipmas id rabmaG

 gnay isis gnasap agit iaynupmem  nad amas ayngnasap pait

utiay ,nugnabes  

;HGFE isis nagned nugnabes nad amas DCBA isis )a(  

;FGCB isis nagned nugnabes nad amas EHDA isis )b(  

.HGCD isis nagned nugnabes nad amas EFBA isis )c(  

helorepid ayntabikA  

 = HGFE naakumrep saul = DCBA naakumrep saul  p l x  

 = FGCB naakumrep saul = EHDA naakumrep saul t x l  

 =HGCD naakumrep saul = EFBA naakumrep saul t x p  

 

 

 

 

 

6 = L s2 subuk naakumrep saul = L  nagned ,  

   s subuk kusur gnajnap =  
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 halmuj nagned amas kolab naakumrep saul ,naikimed nagneD

 sauL .tubesret kolab adap neurgnok gnilas gnay isis gnasap agitek

 kolab naakumrep .tukireb iagabes naksumurid  

 

 

 

 

 

 

: hotnoC  

1.  gnajnap subuk haubeS

 .mc 8 aynkusur paites

 naakumrep saul nakutneT

.tubesret subuk  

:naiaseleyneP  

6 = subuk naakumrep sauL s2 

                                       6 = x 82 

                                      mc 483 = 2 

 

2. narukureb kolab haubeS  

  6( x  5 x  nakutneT .mc )4

.kolab naakumrep saul  

 

:naiaseleyneP  

 6( narukureb kolaB x  5 x ,mc 6 = gnajnap aynitra mc )4  

.mc 4 iggnit nad ,mc 5 = rabel  

({2 =  kolab naakumrep sauL l x p  ) ( + t x l ( + ) t x p })  

                                       6({2 = x  5( + )5 x  6( + )4 x })4  

                                      )42 + 02 + 03(2 =  

                                      mc 841 = 2 

 

  

(2 = L l x p (2 + ) t x l (2 + ) t x p    )  

   ({2 = l x p ( + ) t x l ( + ) t x p kolab naakumrep saul = L nagned })  

                p kolab gnajnap =  

                                                    l kolab rabel =  

                                                     t kolab iggnit =  
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PPR naripmaL  nemirepske salek  1 naumetrep  : 

 DROWSSORC ELZZUP  

KOLAB NAD SUBUK NAAKUMREP SAUL  
..……………………………………………… .1     : kopmoleK  

.……………………………………………… .2  

….…………………………………………… .3  

.……………………………………………… .4  

.……………………………………………… .5  

: kopmoleK ajreK narutareP  

1.  malad aynkopmolek nagned amasajrekeb awsiS   nakanaskalem ;kopmolek sagut  

2. lek atoggna padahret bawaj gnuggnat ikilimem awsiS  kutnu aynkopmo

;nabawaj nad laos imahamem  

 halisi nad nakisuksid ,adnA kopmolek amasreB : kujnuteP elzzuP  .ini tukireb  

3.  

: ratadneM  

1. .kolab nad subuk isis hurules halmuJ  

3. nay isis gnasap halmuJ .kolab adap nugnabes nad amas g  

4. .kolab naakumrep saul sumuR  

5. .mc 7 aynkusur gnajnap gnay subuk naakumrep sauL  

7. gnisam gnay subuk aud naakumrep saul nagnidnabreP -  gnajnap gnisam

.mc 01 nad mc 6 aynkusur  

9. mc 891 aynnaakumrep saul gnay kolab gnajnaP 2  nad rabel ,  mc 6 ayniggnit

.mc 3 nad  

01 .    nad mc )4 x 5 x 6( narukureb gnay kolab naakumrep saul nagnidnabreP

.mc )4 x 7 x 8(  
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: nuruneM  

1. .subuk naakumrep saul sumuR  

2. .subuk isis maneek kutneB  

6. mc 671.1 aynnaakumrep saul gnay subuk kusur gnajnaP 2. 

8.  kolab naakumrep sauL .mc )4 x 3 x 8( naruku nagned  

 

elzzuP drowssorC : 

 
)1(  

    
)2(  

P         
 =             

6( ) 

       
9( ) 

 =  c m 
  

 x            
8( ) 

 

c       
5( ) 

   c m2   

m x  

3( )        
          

       
01( ) 

  :    c 

         
    

m2 
4( ) 

L =  )  x   ({  + )   x   (  + })  x   (     

          
7( ) 

 :   
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 nabawaJ rabmeL elzzuP drowssorC  : 

 
)1(  

L U A S 
)2(  

P E R M U K A A N 
 =    E         

6( ) 

1 6    R  
9( ) 

p = 9 c m 
  

4 x    S        
8( ) 

1 

c S    E  
5( ) 

2 9 4 c m2  3 

m x  
3( )      

T I G A       6 

 S    I  
01( ) 

3 7 : 5 8  c 

         
    

m2 
4( ) 

L = 2 )lxp({  + )txp(  + })txl(     

          
7( ) 
9 : 2 5 

 

1 =halas ,4 =raneb tniop pait rokS :nagnareteK  
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 naripmaL 2.3  

NARAJALEBMEP NAANASKALEP ANACNER  

)PPR(  

 

 halokeS amaN  : noweS 2  iregeN PMS  

 narajaleP ataM    : akitametaM  

 saleK retsemeS/        :   IIIV  ( napaleD )     

  ek naumetreP     2     :  

 

isnetepmoK radnatS   : narukugneP nad irtemoeG  

tafis imahameM .5 - naigab nad ,samil ,amsirp ,kolab ,subuk tafis -  atres ,aynnaigab

aynnaruku nakutnenem   

rasaD isnetepmoK   :  

5.3  emulov nad naakumrep saul gnutihgneM samil nad amsirp ,kolab ,subuk  

rotakidnI   : 

1.  .subuk mulov sumur naksalejneM  

2. .kolab nad mulov sumur naksalejneM  

3. .subuk  mulov nakutneneM  

4. .kolab mulov nakutneneM  

5. .subuk  mulov nagned natiakreb gnay nahalasamrep nakiaseleyneM  

6.  gnay nahalasamrep nakiaseleyneM .kolab mulov nagned natiakreb  

utkaW isakolA  : )tinem 08( naumetrep x 1  

A. NARAJALEBMEP NAUJUT  

1. .subuk mulov sumur  naksalejnem tapad awsiS  



151  
 

 
 

2. .kolab mulov sumur  naksalejnem tapad awsiS  

3. .subuk mulov nakutnenem tapad awsiS  

4. .kolab mulov nakutnenem tapad awsiS  

5. awsiS    mulov nagned natiakreb gnay nahalasamrep nakiaseleynem tapad

subuk  

6.   mulov nagned natiakreb gnay nahalasamrep nakiaseleynem tapad awsiS

.kolab  

B. RAJA IRETAM  

 kolaB nad subuK muloV  .)ripmalreT(  

C. NARAJALEBMEP EDOTEM  

 gnihcaeT lacorpiceR  ipakgnelid zuP drowssorC elz  

D. HAKGNAL - NARAJALEBMEP HAKGNAL  

 iretam irajalepmem kutnu sagut irebid awsis aynmulebes naumetrep adaP

 awsiS .hamur id iridnam araces nakajrekid saguT .aynmukgnarem nad ayntujnales

.aynsakgnirid gnay iretam nagned natiakreb gnay naaynatrep taubmem aguj  

ekS : narajalebmeP oiran  

nataigeK  hakgnaL - nataigek hakgnal  utkaW  
)tinem(  uruG  awsiS  

nauluhadneP  8 
 -  ,malas nagned naakubmeP

 isneserp nad ,a’odreb
.awsis  

-  gnatnet naksalejneM
 naka gnay iretam
 naujut nad nakiapmasid

.narajalebmep  
-  nad ispesrepa nakirebmeM

isavitom  
-  ledom nakiapmayneM

 naka gnay narajalebmep
 utiay nakanugid  lacorpiceR

 gnihcaeT  ipakgnelid
.elzzuP drowsorC  

-  ,a’odreb ,malas bawajneM
.isneserp nad  

- .urug naiaru nakragnedneM  

8 

itnI nataigeK  56  
isarolpskE  

 
-  idajnem awsis igabmeM

 kopmolek aparebeb .licek  
-  amasreb lupmukreB

.aynkopmolek  
51  
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nataigeK  hakgnaL - nataigek hakgnal  utkaW  
)tinem(  uruG  awsiS  

-  awsis atnimeM
 lisah naklupmugnem

.namukgnar  
-  lisah iskerogneM

 nad awsis namukgnar
 awsis huruynem
 ianegnem isuksidreb
 amasreb tubesret iretam

.aynkopmolek  
-  utas halas kujnuneM

 lisah nagned awsis
 kutnu kiabret namukgnar

.iretam nakijaynem  
- sis gnasgnareM  nial aw

.aynatreb kutnu  
-  araces awsis naktabileM

 paites malad fitka
.narajalebmep nataigek  

-  lisah naklupmugneM
.namukgnar  

-  iretam ianegnem isuksidreB
.aynkopmolek nagned  

-  ujam kujnutid gnay awsiS
.iretam nakijaynem kutnu  

 

isarobalE  -  laos nahital nakirebmeM
 apureb elzzuP drowssorC   

 nagned nakajrekid gnay
 aynkopmolek  

-  kutnu awsis kujnuneM
 isignem  drowssorC

elzzuP . 

-  nahital laos nakajregneM
.aynkopmolek amasreb  

-  ujam kujnutid gnay awsiS
.salek naped id nakajregnem  

04  

isamrifnoK  
 

-  aynatreb awsis amasreB
 naksurulem bawaj
 ,namahamep nahalasek

nataugnep nakirebmem   
.nalupmiynep nad  

-  urug nagned bawaj aynatreB
 halet gnay iretam ianegnem

.nakiapmasid  

01  

putuneP  7 
 -  kilab napmu nakirebmeM

 lisah nad sesorp padahret
.awsis rajaleb  

-  kutnu RP nakirebmeM
 iretam irajalepmem
 nad ayntujnales

.aynmukgnarem  
- .malas nagned naputuneP  

-  kilab napmu nakitahrepmeM
.urug nakiapmasid gnay  

-  apa sagut nakitahrepmeM
.urug nakirebid gnay  

- malas bawajneM  

7 
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E. RAJALEB REBMUS NAD TALA  

talA      ,lodips ,draob etihW :  

 rajaleB rebmuS  :  .8002 ,inuyhaW irT nad inirahuN iweD

 kutnU aynisakilpA nad pesnoK akitametaM

IIIV saleK sTM/PMS .atrakaJ : ESB .  

F. NAIALINEP  

 naialineP kinkeT  kopmolekreb araces silutreT seT :  

nemurtsni kutneB   : elzzuP drowssorC  

tnoC )ripmalreT( nemurtsni ho  

: naialineP    
 = ialiN 𝑟𝑜𝑘𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ

𝑟𝑜𝑘𝑠  𝑙𝑎𝑡𝑜𝑡
 𝑥 001     

 

 

: iuhategneM       3102 iraurbeF 82 ,atrakaygoY  
narajaleP ataM uruG           nakitkarP  

 

 

.dP.S ,namiG           habibahK ruN  

.PIN   2691 80013048915010       72000690 .MIN  
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L  PPR naripma  nemirepske salek 2 naumetrep  : 

KOLAB NAD SUBUK MULOV  

 id )a( rabmaG nakitahrep subuk haubes emulov nakutnenem kutnU

 .ini hawab  

 
  gnajnap nagned nautas subuk haubes nakkujnunem )a( rabmaG

.gnajnap nautas 2 kusur  

x nautas subuk gnajnap  =  tubesret subuk emuloV  subuk rabel  

       nautas subuk iggnit x nautas  

     2( = x  2 x emulov nautas )2  

    2 = 3 emulov nautas  

    emulov nautas 8 =  

 kusur gnajnap nagned )V( subuk emulov sumur helorepid ,idaJ  s

.tukireb iagabes  

 

 

.)b( rabmaG nakitahrep ayntujnaleS  

 4 = gnajnap naruku nagned nautas kolab haubes nakkujnunem )b(  rabmaG

,gnajnap nautas  .gnajnap nautas 2 = iggnit nad ,gnajnap nautas 2 = rabel  

 kolab emuloV   nautas subuk gnajnap = x  nautas subuk rabel x 

nautas subuk iggnit  

 kusur = V x  kusur x kusur  

     = s x s x s  

     = s3 
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 4( = x  2 x emulov nautas )2  

emulov nautas 61 =  

( naruku nagned )V( kolab emulov ,idaJ  p x  l x t  naksumurid )

 iagabes .tukireb  

 

 

: hotnoC  

1.  subuk haubeS

 gnajnap ikilimem

 nakutneT .mc 5 kusur

.uti subuk emulov  

:naiaseleyneP  

.mc 5 = subuk kusur gnajnaP  

 = subuk emuloV s x s x s  

                         5 = x  5 x 5 

                        521 =  

mc 521 halada uti subuk emulov ,idaJ 3 

2.  kolab haubes emuloV

 gnajnap akiJ .3mc 021

 rabel nad mc 6 kolab

 nakutnet ,mc 5 kolab

.tubesret kolab iggnit  

:naiaseleyneP  

 = kolab gnajnap naklasiM  p  = kolab rabel ,mc 6 =  l  =

,mc 5  

 = kolab iggnit nad t. 

 = kolab emuloV t x l x p  

                  6 = 021 x  5 t x  

                  03 = 021 t x  

                       t 4 =  

.mc 4 halada tubesret kolab iggnit ,idaJ  

 

  

 gnajnap = V x  rabel  x iggnit  

     = t x l x p  
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 PPR naripmaL  nemirepske salek : 2 naumetrep  

ELZZUP DROWSSORC  

 SUBUK MULOV KOLAB NAD  
..……………………………………………… .1     : kopmoleK  

.……………………………………………… .2  

….…………………………………………… .3  

.……………………………………………… .4  

.……………………………………………… .5  

: kopmoleK ajreK narutareP  

1. ;kopmolek sagut nakanaskalem  malad aynkopmolek nagned amasajrekeb awsiS  

2.  ikilimem awsiS  kutnu aynkopmolek atoggna padahret bawaj gnuggnat

;nabawaj nad laos imahamem  

  halisi nad nakisuksid ,adnA kopmolek amasreB : kujnuteP elzzuP  .ini tukireb  

 

ratadneM  : 

1. subuk mulov sumuR  

2. mc 8 kusur gnajnap ikilimem gnay subuk muloV  

5.on kutnU( -  gnay kolaB )6  gnajnap nad ,mc 9  rabel ,mc 21 gnajnap narukureb

.mc 71 ayngnaur  lanogaid utas  halas  

5. kolab iggniT  

6. kolab muloV  

nuruneM  : 

1. kolab mulov sumuR  

3. ( naruku ikilimem gnay kolab muloV mc )3 x 7 x 11  

4. 9 gnajnap ikilimem A subuk akiJ  .B nad A subuk mulov nagnidnabreP   .mc

.A subuk gnajnap irad ayngnaruk tapme ayngnajnap B subuK  
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7.  = CA  nad ,mc x = CB ,mc )1 + x( = BA nagned HGFE.DCBA kolab muloV

.mc 2 kolab iggnit naD .mc )2 + x(  

8. mc 041 aynmulov gnay  kolab kutnebreb naniam haubes rabeL 3  gnajnap akiJ .

it  nad mc 7 naniam .mc 5 naniam iggn  

elzzuP drowssorC   : 

  
       

 
)1(  

        

 =        

   
)2(  

  
)3(  

 c m3  

 x         

   
)4(  

    
)5(  

 c m3 

 x    c     

     m3   
)7(  

  
)8(  

   :       

c     
)6(  

   c m3 

m        m3  
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nabawaJ rabmeL  elzzuP drowssorC  : 

  
       

 
)1(  

V = s x s x s  

 =        

 p  
)2(  

5 1 
)3(  

2 c m3  

 x    3     

 l  
)4(  

7  1  
)5(  

8 c m3 

 x  2  c     

 t  9  m3   
)7(  
2  

)8(  

4   :     4  

c   1  
)6(  

8 6 4 c m3 

m   2     m3  

   5  
  

   

     
 

pait rokS :nagnareteK  1 =halas ,4 =raneb tniop  
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 naripmaL 3.3  

NARAJALEBMEP NAANASKALEP ANACNER  

)PPR(  

 

 halokeS amaN  : noweS 2 iregeN PMS  

 narajaleP ataM    : akitametaM  

 saleK retsemeS/        :   IIIV ( napaleD )     

 ek  naumetreP -    3     :  

 

isnetepmoK radnatS   :  nad irtemoeG narukugneP  

tafis imahameM .5 - naigab nad ,samil ,amsirp ,kolab ,subuk tafis -  atres ,aynnaigab

aynnaruku nakutnenem   

rasaD isnetepmoK   :  

samil nad amsirp ,kolab ,subuk emulov nad naakumrep saul gnutihgneM 3.5  

rotakidnI   : 

1.  naakumrep saul sumur naksalejneM .habureb aynkusur naruku akij subuk  

2.  kolab naakumrep saul sumur naksalejneM .habureb aynkusur naruku akij  

3. .habureb aynkusur naruku akij subuk mulov sumur naksalejneM  

4. .habureb aynkusur naruku akij kolab mulov sumur naksalejneM  

5. eb gnay naiaseleynep nakutneneM   nagned natiakr  naakumrep saul nahaburep

.kolab nupuata subuk mulov nupuam  

utkaW isakolA  : naumetrep x 1  )tinem 08(  
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A NARAJALEBMEP NAUJUT  

1.  aynkusur naruku akij subuk naakumrep saul sumur naksalejnem tapad awsiS

.habureb  

2.  saul sumur naksalejnem tapad awsiS  aynkusur naruku akij kolab naakumrep

.habureb  

3. .habureb aynkusur naruku akij subuk mulov sumur naksalejnem tapad awsiS  

4. .habureb aynkusur naruku akij kolab mulov sumur naksalejnem tapad awsiS  

5.   nagned natiakreb gnay naiaseleynep nakutnenem tapad awsiS  saul nahaburep

.kolab nupuata subuk mulov nupuam naakumrep  

B RAJA IRETAM  

kolaB naD subuK muloV nad naakumreP sauL nahabureP  .)ripmalreT(  

C NARAJALEBMEP EDOTEM  

 gnihcaeT lacorpiceR  ipakgnelid elzzuP drowssorC  

D HAKGNAL - NARAJALEBMEP HAKGNAL  

ynmulebes naumetrep adaP  iretam irajalepmem kutnu sagut irebid awsis a

 awsiS .hamur id iridnam araces nakajrekid saguT .aynmukgnarem nad ayntujnales

.aynsakgnirid gnay iretam nagned natiakreb gnay naaynatrep taubmem aguj  

: narajalebmeP oiranekS  

nataigeK  
hakgnaL - nataigek hakgnal  aW utk  

)tinem(  uruG  awsiS  
nauluhadneP  7 

 -  ,malas nagned naakubmeP
 isneserp nad ,a’odreb

.awsis  
-  gnatnet naksalejneM

 naka gnay iretam
 naujut nad nakiapmasid

.narajalebmep  
-  nad ispesrepa nakirebmeM

isavitom  
-  ledom nakiapmayneM

 naka gnay narajalebmep
 utiay nakanugid  lacorpiceR

-  ,a’odreb ,malas bawajneM
.isneserp nad  

- .urug naiaru nakragnedneM  

7 
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nataigeK  
hakgnaL - nataigek hakgnal  aW utk  

)tinem(  uruG  awsiS  
 gnihcaeT  ipakgnelid

.elzzuP drowsorC  
itnI nataigeK  56  

isarolpskE  
 

-  idajnem awsis igabmeM
.licek kopmolek aparebeb  

-  awsis atnimeM
 lisah naklupmugnem

.namukgnar  
-  lisah iskerogneM

 nad awsis namukgnar
 awsis huruynem
 ianegnem isuksidreb
 amasreb tubesret iretam

.aynkopmolek  
-  utas halas kujnuneM

 lisah nagned awsis
 kutnu kiabret namukgnar

.iretam nakijaynem  
- nial awsis gnasgnareM  

.aynatreb kutnu  
-  araces awsis naktabileM

 paites malad fitka
.narajalebmep nataigek  

-  amasreb lupmukreB
.aynkopmolek  

-  lisah naklupmugneM
.namukgnar  

-  iretam ianegnem isuksidreB
.aynkopmolek nagned  

-  ujam kujnutid gnay awsiS
.iretam nakijaynem kutnu  

 

02  

isarobalE  -  laos nahital nakirebmeM
 apureb elzzuP drowssorC   

 nagned nakajrekid gnay
 aynkopmolek  

-  kutnu awsis kujnuneM
 isignem  drowssorC

elzzuP . 

-  nahital laos nakajregneM
.aynkopmolek amasreb  

-  ujam kujnutid gnay awsiS
.salek naped id nakajregnem  

53  

isamrifnoK  
 

-  amasreB  aynatreb awsis
 naksurulem bawaj
 ,namahamep nahalasek

nataugnep nakirebmem   
.nalupmiynep nad  

-  urug nagned bawaj aynatreB
 halet gnay iretam ianegnem

.nakiapmasid  

01  

putuneP  8 
 -  kilab napmu nakirebmeM

 lisah nad sesorp padahret
.awsis rajaleb  

-  RP nakirebmeM  kutnu
 iretam irajalepmem
 nad ayntujnales

.aynmukgnarem  

-  kilab napmu nakitahrepmeM
.urug nakiapmasid gnay  

-  apa sagut nakitahrepmeM
.urug nakirebid gnay  

- malas bawajneM  

8 
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nataigeK  
hakgnaL - nataigek hakgnal  aW utk  

)tinem(  uruG  awsiS  
- .malas nagned naputuneP  

 

E RAJALEB REBMUS NAD TALA  

: talA  

  ,lodips ,draob etihW  

 rebmuS : rajaleB  

 .8002 ,inuyhaW irT nad inirahuN iweD  nad pesnoK akitametaM

IIIV saleK sTM/PMS kutnU aynisakilpA .atrakaJ : ESB .  

F NAIALINEP  

 naialineP kinkeT  kopmolekreb araces silutreT seT :  

nemurtsni kutneB   : elzzuP drowssorC  

)ripmalreT( nemurtsni hotnoC  

: naialineP    

    = ialiN 𝑟𝑜𝑘𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ
𝑟𝑜𝑘𝑠  𝑙𝑎𝑡𝑜𝑡

 𝑥 001     

 
 
 
 
 

: iuhategneM     3102 iraurbeF 82 ,atrakaygoY  
 narajaleP ataM uruG         nakitkarP  

 

 

.dP.S ,namiG           ruN habibahK  

80013048915010 2691 .PIN       72000690 .MIN  
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 PPR naripmaL  nemirepske salek 3 naumetrep  : 

 MULOV NAD NAAKUMREP SAUL NAHABUREP  

KOLAB NAD SUBUK  

 

: tukireb rabmag  nakitahreP  

 

(a) halada )a( subuk naakumrep sauL  

6 = L s2 x 6 =  32 mc 45 = 9 x 6 = 2. 

 = V halada )a( subuk emuloV s3 3 = 3 mc 72 = 3. 

(b) halada )b( subuk naakumrep sauL  

6 = L s2 6x 6 = 2 x 6 =  mc 612 = 63 2. 

 = V halada )b( subuk emuloV s3 6 = 3 mc 612 = 3. 

: helorepmem naka nailaK  

x 2 = )b( subuk kusur gnajnap   aggnihes ,)a( subuk kusur gnajnap  

gnajnap( x 6 = )b( subuk naakumrep saul  ))b( subuk kusur 2 

         x 6 =  x 2(  ))a( subuk kusur gnajnap 2 

         x 6 =  x 2(  )3 2 

         2 x 6 = 2 x 32 

         2 = 2 x 3 x 6 2 

         2 = 2 45 x  

        mc 612 = 2 

   ))b( subuk kusur gnajnap(  = )b( subuk emulov 3 

                  gnajnap x 2(  = ))a( subuk kusur 3 

                 )3 x 2(  = 3 

                 2  = 3 3 x 3 
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                 2 = 3 x 72  

              mc 612 = 3 

 = subuk utaus kusur gnajnap akiJ s  ,V = emulov nad ,L = naakumrep saul ,

 licekrepid uata rasebrepid uti subuk kusur gnajnap naidumek  k : akam ilak  

 

 

 

 nagned  

urabL  licekrepid uata rasebrepid haletes subuk naakumrep saul =  

 L  alumes subuk naakumrep saul =  

urabV   licekrepid uata rasebrepid haletes subuk emulov =  

alumes subuk emulov =          V  

 nad naakumrep saul nakumenem tapad nailak ,amas gnay arac nagneD

 .habuid ayniggnit uata ,rabel ,gnajnap naruku akij kolab emulov  

 = gnajnap ikilimem kolab utauS p  = rabel , l  = iggnit , t  = naakumrep saul ,

nnaruku habuid naidumek uti kolaB .V = emulov nad ,L  = gnajnap idajnem ay pa  ,

 = rabel lb  = iggnit nad ,  tc  nagned  c ,b ,a  naka nailaK .fitisop atnatsnok

: helorepmem  

 

 

 

 

 nagned  

 urabL  aynnaruku habuid haletes kolab naakumrep saul =  

(a) (6 = urabL x sk  sk )    = urabV  )b( x sk  x sk  sk  

                6 = k2s2                  = k3s3 

            = k2 s6 x 2            k = 3 V 

          = k2L 

(a) L ({2 = ))tc x pa( + )tc x lb( + )lb x pa  

    ( 2 = ))t x p(ca + )t x l(cb + )l  x p(ba  

(b)  = V tc x lb x pa  

     = )t x l x p( cba  

   Vcba =  
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urabV   aynnaruku habuid haletes kolab emulov =  

 L  alumes kolab naakumrep saul =  

 V  alumes kolab emulov =  

 : hotnoC  

 gnajnap subuk haubeS

 naidumek ,mc 8 aynkusur

licekrepid tubesret kusur  

 rasebes 1
2
  kusur gnajnap ilak

 emulov apareB .alumes

?licekrepid haletes subuk  

:naiaseleyneP  

 V  = s3 8 = 3 mc 215 = 3 

 k  = 1
2
 

 V  = urab k3  × V 

             = �1
2
�  3 mc 215 × 3 

             = 1
8
  x mc 215 3 

           mc 46 = 3 

 licekrepid aynkusur haletes subuk emulov ,idaJ  
1
2
 mc 46 halada alumes ilak 3. 
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L  PPR naripma  nemirepske salek 3 naumetrep  : 

ELZZUP DROWSSORC  

 NAD SUBUK MULOV NAD NAAKUMREP SAUL NAHABUREP

KOLAB  

 : kopmoleK  ..……………………………………………… .1  

.……………………………………………… .2  

 .3 ….……………………………………………  

.……………………………………………… .4  

.……………………………………………… .5  

kopmoleK ajreK narutareP  

1. ;kopmolek sagut nakanaskalem  malad aynkopmolek nagned amasajrekeb awsiS  

2. padahret bawaj gnuggnat ikilimem awsiS  lek atoggna  kutnu aynkopmo

;nabawaj nad laos imahamem  

  halisi nad nakisuksid ,adnA kopmolek amasreB : kujnuteP elzzuP  .ini tukireb  

 

: laoS  

2 nad 1.on kutnU  

  = gnajnap ikilimem kolab utauS p  = rabel , l  = iggnit , t  ,L = naakumrep saul ,

 = gnajnap idajnem aynnaruku habuid naidumek uti kolaB .V = emulov nad pa  ,

 = rabel lb  = iggnit nad ,  tc  nagned  c ,b ,a .fitisop atnatsnok  

  P  = subuk utaus kusur gnajna s   = k ,V = emulov nad ,L = naakumrep saul ,

.narasebrep ialin  

 

.on kutnU  4 nad 3  

 133.1 emulov nagned subuk kutnebreb silut rupak tapmet 01 taubmem naka ranoB

mc 3. 
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5.on kutnU -9 

mc 06 emulov nad ,mc 4 rabel ,mc 5 gnajnap ikilimem kolab utauS 3  narukU .

 aynrabel ,alumes gnajnap ilak agit ayngnajnap aggnihes rasebrepid tubesret kolab

.patet ayniggnit nad ,alumes rabel ilak aud  

 

ratadneM  : 

1. .urab gnay kolab naaakumreP sauL  

2. .urab gnay kolab muloV  

4. .subuk latot muloV  

6. .urab gnay kolab rabeL  

8. .rasebrepid haletes kolab naakumrep hurules sauL   

 nuruneM : 

1. .urab gnay subuk naaakumreP sauL  

2. .urab gnay subuk muloV  

3. .tubesret silut rupak tapmet kusur gnajnaP  

5. .urab gnay kolab gnajnaP  

7. iggniT   .urab gnay kolab  

9. V sebrepid haletes kolab emulo ra
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elzzuP drowssorC   : 

  
)1(  

L urab  =   (     x   ( ) +     x   ( ) +     x   ( ))  
=                
  

)2(  
V urab  =  x  x  x     

x  =             
       

7( ) 

   
3( ) 
     

x      
6( ) 

 c m       

       m   c  
9( ) 
   

     
5( ) 
     m     

               
4( ) 
     c m3   

8( ) 

   c m2  
     m       m3   
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nabawaJ rabmeL  elzzuP drowssorC  : 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1 =halas ,4 =raneb tniop pait rokS :nagnareteK  

)1(  

L urab  = 2 a(  b )lxp(  + b c )t x l(  + a c ))txp(  
=                
k  

)2(  
V urab  = k x k x k x V    

x  =             

k  a     
7( ) 

3   
3( ) 
1     

x  b    
6( ) 

8 c m  1     

L  c     m   c  
9( ) 
3   

  V   
5( ) 
1     m  6   

     5       0   
4( ) 
1 3 3 1 0 c m3   

8( ) 

3 7 8 c m2  
     m       m3   
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4.3 naripmaL  
NARAJALEBMEP NAANASKALEP ANACNER  

 )PPR(  

 

 halokeS amaN  : noweS 2 iregeN PMS  

 narajaleP ataM    : akitametaM  

 saleK retsemeS/        :   IIIV ( napaleD )     

 ek  naumetreP -     1     :  

 

isnetepmoK radnatS   : narukugneP nad irtemoeG  

tafis imahameM .5 - naigab nad ,samil ,amsirp ,kolab ,subuk tafis -  atres ,aynnaigab

aynnaruku nakutnenem   

rasaD isnetepmoK   :  

 gnutihgneM 3.5 samil nad amsirp ,kolab ,subuk emulov nad naakumrep saul  

rotakidnI   : 

1. .subuk naakumrep saul sumur naksalejneM  

2. .kolab  naakumrep saul sumur naksalejneM  

3. .subuk naakumrep saul nakutneneM  

4. .kolab naakumrep saul nakutneneM  

5.  .subuk naakumrep saul nagned natiakreb gnay nahalasamrep nakiaseleyneM  

6. .kolab naakumrep saul nagned natiakreb gnay nahalasamrep nakiaseleyneM  

utkaW isakolA  : )tinem 08( naumetrep x 1  

 

A NARAJALEBMEP NAUJUT  

1.  naakumrep saul sumur  naksalejnem tapad awsiS .subuk  
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2. .kolab naakumrep saul sumur  naksalejnem tapad awsiS  

3. .subuk naakumrep saul nakutnenem tapad awsiS  

4. .kolab  naakumrep saul nakutnenem tapad awsiS  

5.  saul nagned natiakreb gnay nahalasamrep nakiaseleynem tapad awsiS

.subuk naakumrep  

6. iaseleynem tapad awsiS  saul nagned natiakreb gnay nahalasamrep nak

.kolab naakumrep  

B RAJA IRETAM  

kolaB nad subuK naakumreP sauL  .)ripmalreT(  

C NARAJALEBMEP EDOTEM  

lanoisnevnoK  

D HAKGNAL - NARAJALEBMEP HAKGNAL  

nataigeK  hakgnaL - nataigek hakgnal  utkaW  
)tinem(  uruG  awsiS  

nauluhadneP  8 
 -  nagned naakubmeP

 nad ,a’odreb ,malas
.awsis isneserp  

-  gnatnet naksalejneM
 naka gnay iretam
 naujut nad nakiapmasid

.narajalebmep  
-  ispesrepa nakirebmeM

isavitom nad  

-  ,malas bawajneM
.isneserp nad ,a’odreb  

-  naiaru nakragnedneM
.urug  

8 

itnI nataigeK  56  
isarolpskE  

 
-  nad iretam naksalejneM

.laos hotnoc  
-  magareb nakanuggneM

 natakednep
 tala ,narajalebmep
 rebmus nad ,agarep

.nial rajaleb  
-  aynidajret isatilisafmeM

 atres awsisratna iskaretni
 nagned awsis aratna
 nad ,nagnukgnil ,urug

.aynnial rajaleb rebmus  
-  araces awsis naktabileM

 paites  malad fitka

-  nasalejnep nakitahrepmeM
 itukignem nad urug
 narajalebmep nataigek

.amaskes nagned  
 

02  
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nataigeK  hakgnaL - nataigek hakgnal  utkaW  
)tinem(  uruG  awsiS  

.narajalebmep nataigek  
isarobalE  -  laos nahital nakirebmeM  

-  kutnu awsis kujnuneM
 naped id nakajregnem

salek  

-  laos nakajregneM nahital  
-  kujnutid gnay awsiS

naped id nakajregnem  

83  

isamrifnoK  
 

-  nagned bawaj aynatreB
 iretam gnatnet awsis

.nakiapmasid halet gnay  
-  aynatreb awsis amasreB

 naksurulem bawaj
 ,namahamep nahalasek

nataugnep nakirebmem   
.nalupmiynep nad  

- reB  nagned bawaj aynat
gnatnet urug   gnay iretam

.nakiapmasid halet  

7 

putuneP  7 
 -  napmu nakirebmeM

 sesorp padahret kilab
.awsis rajaleb lisah nad  

-  kutnu sagut nakirebmeM
 iretam irajalepmem

.ayntujnales  
-  nagned naputuneP

.malas  

-  napmu nakitahrepmeM
 nakiapmasid gnay kilab

.urug  
-  apa sagut nakitahrepmeM

.urug nakirebid gnay  
- malas bawajneM  

7 

 

E RAJALEB REBMUS NAD TALA  

: talA  

  ,lodips ,draob etihW  

: rajaleB rebmuS  

 .8002 ,inuyhaW irT nad inirahuN iweD  nad pesnoK akitametaM

IIIV saleK sTM/PMS kutnU aynisakilpA .atrakaJ : ESB .  

F NAIALINEP  

 naialineP kinkeT  )RP nad nahitaL laoS( silutreT seT :  

nemurtsni kutneB  naiarU :  

 nemurtsni hotnoC   

 nahitaL laoS : 

1.  aynkusur paites gnajnap nagned subuk naakumrep saul halgnutiH

.tukireb iagabes  
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 mc 4 .a   mc 01 .c  

2.  saul subuk kutnebreb adneb haubeS  apareB .2mc 671.1 aynnaakumrep

?uti subuk kusur gnajnap  

3.  subuk gnaur lanogaid iuhatekiD √ 84   naakumrep saul halgnutiH .mc

!aynsubuk  

4. .tukireb iagabes naruku nagned kolab naakumrep saul halgnutiH  

a.  mc 8   x  mc 4  x mc 2  

b.  mc 9  x  mc 8  x mc 4  

5.  saul ikilimem kolab utauS iggnit nad rabel akiJ .2mc 891 naakumrep  

gnisam kolab - .tubesret kolab gnajnap nakutnet ,mc 3 nad mc 6 gnisam  

naialineP rokS nad nabawaJ  : 

1. s6 = L  .a 2    s6 = L .b 2 
   4.6 = 2           01 .6 = 2 

  mc 69 = 2 )4 roks(.…           mc 006 = 2 )4 roks(.…  

2.  = L : tekiD mc 671.1 2 

?..…s : tiD  

 : bawaJ  s6 = L 2    = s √ 691  
  s6 = 6711 2      =   mc 41  

  s  2  = 6711
6

 

691 =  

  .mc 41 halada subuk kusur gnajnap ,idaJ  )9 roks(.…  

3.  = subuk gnaur lanogaid : tekiD √ 84  mc  

?…L : tiD  

 s = subuk gnaur lanogaid : bawaJ √3  s6 = L 2 

              √ 84   s = √3     4.6 = 2 

                                 √ 61  𝑥 3    s = √3     mc 69 = 2 

                                        4 √3  s = √3      

                                             )7 roks(.…4 = s  
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mc 69 halada aynsubuk naakumrep saul ,idaJ          2 )4 roks(.…  

4.   ({2 = L   .a l x p ( + ) t x l ( + ) t x p })     
                 8({2 =  4 x ( + ) 2 x 4 ( + ) 2 x 8 })  

      })61 + 8 + 23({ 2 =  

     65 .2 =  

         mc 211 = 2  )4 roks(.…  

b. ({2 = L l x p ( + ) t x l ( + ) t x p })  

    ({2 = 8 x 9 ( + ) 4 x 8 ( + ) 4 x 9 })  

    })63 + 23 + 27({2 =  

    041 .2 =  

    mc 082 = 2 )4 roks(.…  

5. mc 891 = L : tekiD 2  ,  l mc 3 = t nad ,mc 6 =  

?…p : tiD  

 = L  : bawaJ ({2 l x p ( + ) t x l ( + ) t x p })  

         = 891 ({2 6 x p ( + ) 3 x 6 ( + ) 3 x p })  

       )p3 + 81 + p6(2 = 891  

      = 81 + p9 891
2

  

99 = 81 + p9  

          99 = p9 – 81  

            = p 18
9

  

              9 =  

) 8 roks(.…      mc 9 halada kolab gnajnap ,idaJ  

 

RP laoS  : 

1. gnisam subuk haub auD -  .mc 01 nad mc 6 aynkusur gnajnap gnisam

.tubesret subuk aud naakumrep saul nagnidnabrep halgnutiH  

2.  6( narukureb gnay kolab haub aud naakumrep saul nagnidnabrep halgnutiH

 x  5  x  8( nad mc )4  x  7  x .mc )4  
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naialineP rokS nad nabawaJ  : 

a.  01 nad mc 6 aynkusur gnajnap gnay subuk naakumrep saul nagnidnabreP

halada mc  
𝐿1
𝐿2

  = 6s1
2

6s2
2  = 6.62

6. 01 2  = 63
001
  = 9

52
  

52 : 9 halada aynnaakumrep saul nagnidnabrep ,idaJ        )8 roks(.…  

2.  6( kusur gnajnap nagned kolab saul nagnidnabreP  x  5  x nad mc )4  

  8(  x  7  x halada mc )4  
𝐿1
𝐿2

  = 2��𝑝 𝑥 𝑙� + �𝑙 𝑥 𝑡� + �𝑝 𝑥 𝑡��
2��𝑝 𝑥 𝑙� + �𝑙 𝑥 𝑡� + �𝑝 𝑥 𝑡��

  

 = 2�� 6 𝑥 5� + �5 𝑥 4� + �6 𝑥 4��
2��8 𝑥 7� + �7 𝑥 4� + �8 𝑥 4��

    

 = 2� 03 + 02 + 42 �
2� 65 + 82 + 23 �

  = 2. 47
2. 611

  = 73
85
 

)8 roks(.…       85 : 73 halada aynkolab saul nagnidnabrep ,idaJ  

: naialineP    

 = ialiN 𝑟𝑜𝑘𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ
𝑟𝑜𝑘𝑠  𝑙𝑎𝑡𝑜𝑡

 𝑥 001     

 

 
 
 

: iuhategneM       3102 iraurbeF 82 ,atrakaygoY  
narajaleP ataM uruG           itileneP  

 
 
 

.dP.S ,namiG           habibahK ruN  

.PIN  80013048915010 2691       72000690 .MIN  
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L 1 naumetre lortnok salek PPR naripma  : 

KOLAB NAD SUBUK NAAKUMREP SAUL  

 

 subuk isis hurules halmuj halada kolab nad subuk naakumrep sauL

.kolab uata  

 gnay subuk haubes nakkujnunem gnipmasid rabmaG

 halada aynkusur paites gnajnap s  tagni nailak aboC .

 gnay isis haub 6 ikilimem subuk haubes awhab ilabmek

gnajnap amas aynkusur paites  isis maneek ,rabmaG adaP .

 ,GHDC ,HGFE ,FGCB ,EFBA ,DCBA isis halada tubesret

 subuk kusur paites gnajnap aneraK .EHDA nad s  akam ,

 = subuk isis paites saul s2  saul ,naikimed nagneD .

6 = subuk naakumrep s2. 

 

 

 

 

 

      nakitahrep ,kolab naakumrep saul nakutnenem kutnU

 tubesret rabmaG adap kolaB .gnipmas id rabmaG

 amas ayngnasap pait gnay isis gnasap agit iaynupmem

utiay ,nugnabes nad  

;HGFE isis nagned nugnabes nad amas DCBA isis )a(  

 )b( ;FGCB isis nagned nugnabes nad amas EHDA isis  

.HGCD isis nagned nugnabes nad amas EFBA isis )c(  

helorepid ayntabikA  

 = HGFE naakumrep saul = DCBA naakumrep saul l x p  

 = FGCB naakumrep saul = EHDA naakumrep saul t x l  

GCD naakumrep saul = EFBA naakumrep saul  =H t x p  

 

 

 

 

 

6 = L s2 subuk naakumrep saul = L  nagned ,  

   s subuk kusur gnajnap =  
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 halmuj nagned amas kolab naakumrep saul ,naikimed nagneD

 sauL .tubesret kolab adap neurgnok gnilas gnay isis gnasap agitek

.tukireb iagabes naksumurid kolab naakumrep  

 

 

 

 

 

: hotnoC  

1.  gnajnap subuk haubeS

 aynkusur paites  .mc 8

 saul nakutneT

 subuk naakumrep

.tubesret  

:naiaseleyneP  

6 = subuk naakumrep sauL s2 

                                       6 = x 82 

                                      mc 483 = 2 

2. narukureb kolab haubeS  

  6( x  5 x  nakutneT .mc )4

.kolab naakumrep saul  

:naiaseleyneP  

 6( narukureb kolaB x  5 x ,mc 6 = gnajnap aynitra mc )4  

.mc 4 iggnit nad ,mc 5 = rabel  

({2 =  kolab naakumrep sauL l x p ( + ) t x l ( + ) t x p })  

                                       6({2 = x  5( + )5 x  6( + )4 x })4  

                                      )42 + 02 + 03(2 =  

                                      mc 841 = 2 

 

 

 

 

 

 

(2 = L l x p (2 + ) t x l (2 + ) t x p    )  

   ({2 = l x p ( + ) t x l ( + )  x p t kolab naakumrep saul = L nagned })  

                p kolab gnajnap =  

                                                    l kolab rabel =  

                                                     t kolab iggnit =  
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 naripmaL 5.3  

NARAJALEBMEP NAANASKALEP ANACNER  

)PPR(  

 

 halokeS amaN  : noweS 2 iregeN PMS  

 narajaleP ataM    : akitametaM  

 saleK retsemeS/        :  IIIV  ( napaleD )     

  ek naumetreP     2     :  

 

isnetepmoK radnatS   : narukugneP nad irtemoeG  

tafis imahameM .5 - naigab nad ,samil ,amsirp ,kolab ,subuk tafis -  atres ,aynnaigab

aynnaruku nakutnenem   

rasaD isnetepmoK   :  

3.5  .  samil nad amsirp ,kolab ,subuk emulov nad naakumrep saul gnutihgneM  

rotakidnI   : 

1. .subuk mulov sumur naksalejneM  

2. .kolab nad mulov sumur naksalejneM  

3. .subuk  mulov nakutneneM  

4. .kolab mulov nakutneneM  

5.   mulov nagned natiakreb gnay nahalasamrep nakiaseleyneM .subuk  

6. .kolab mulov nagned natiakreb gnay nahalasamrep nakiaseleyneM  

utkaW isakolA  : )tinem 08( naumetrep x 1  
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NARAJALEBMEP NAUJUT .A  

1. .subuk mulov sumur  naksalejnem tapad awsiS  

2. .kolab mulov sumur  naksalejnem tapad awsiS  

3.  mulov nakutnenem tapad awsiS .subuk  

4. .kolab mulov nakutnenem tapad awsiS  

5.   mulov nagned natiakreb gnay nahalasamrep nakiaseleynem tapad awsiS

subuk  

6.   mulov nagned natiakreb gnay nahalasamrep nakiaseleynem tapad awsiS

.kolab  

B.  RAJA IRETAM  

      kolaB nad subuK muloV  .)ripmalreT(  

C.  EDOTEM NARAJALEBMEP  

        lanoisnevnoK  

D.     HAKGNAL - NARAJALEBMEP HAKGNAL  

 

nataigeK  hakgnaL - nataigek hakgnal  utkaW  
)tinem(  uruG  awsiS  

nauluhadneP  8 
 -  ,malas nagned naakubmeP

 isneserp nad ,a’odreb
.awsis  

- atnet naksalejneM  gn
 naka gnay iretam

 nad nakiapmasid  naujut
.narajalebmep  

-  nad ispesrepa nakirebmeM
isavitom  

-  ,malas bawajneM
.isneserp nad ,a’odreb  

-  naiaru nakragnedneM
.urug  

8 

itnI nataigeK  56  
isarolpskE  

 
-  nad iretam naksalejneM

.laos hotnoc  
-  magareb nakanuggneM

 natakednep
 tala ,narajalebmep

agarep  nad ,  rebmus
.nial rajaleb  

-  aynidajret isatilisafmeM
 atres awsisratna iskaretni

 nagned awsis aratna
 nad ,nagnukgnil ,urug

-  nasalejnep nakitahrepmeM
 itukignem nad urug

taigek  narajalebmep na
.amaskes nagned  

 

02  
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nataigeK  hakgnaL - nataigek hakgnal  utkaW  
)tinem(  uruG  awsiS  

.aynnial rajaleb rebmus  
-  araces awsis naktabileM

 malad fitka   paites
.narajalebmep nataigek  

isarobalE  -  laos nahital nakirebmeM  
-  kutnu awsis kujnuneM

 naped id nakajregnem
salek  

-  nahital laos nakajregneM  
-  kujnutid gnay awsiS

naped id nakajregnem  

83  

isamrifnoK  
 

-  nagned bawaj aynatreB
 halet gnay iretam awsis

.nakiapmasid  
-  aynatreb awsis amasreB

 naksurulem bawaj
 ,namahamep nahalasek

nataugnep nakirebmem   
.nalupmiynep nad  

-  nagned bawaj aynatreB
 gnay iretam ianegnem urug

pmasid halet a .naki  

7 

putuneP  7 
 -  napmu nakirebmeM

 sesorp padahret kilab
 rajaleb lisah nad .awsis  

-  awsis sagut irebmeM
RP apureb  

-   nagned naputuneP
.malas  

-  napmu nakitahrepmeM
 nakiapmasid gnay kilab

.urug  
-  apa sagut nakitahrepmeM

.urug nakirebid gnay  
- malas bawajneM  

7 

 

E RAJALEB REBMUS NAD TALA    ,  

: talA  

  ,lodips ,draob etihW  

: rajaleB rebmuS  

 .8002 ,inuyhaW irT nad inirahuN iweD  nad pesnoK akitametaM

IIIV saleK sTM/PMS kutnU aynisakilpA .atrakaJ : ESB .  

F. NAIALINEP  

 naialineP kinkeT   silutreT seT :  

nemurtsni kutneB  naiarU :  

nemurtsni hotnoC  : 

nahitaL laoS  : 
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1.  gnajnap gnay subuk mulov halgnutiH !mc 8 aynkusur  

2. mc 215 halada subuk haubes muloV 3  subuk kusur gnajnap halgnutiH .

!tubesret  

3. mc 684 subuk haubes naakumrep sauL 2 !aynsubuk mulov nakutneT .  

4. !mc )3 x 7 x 11( aynkusur aynkusur naruku gnay kolab mulov halgnutiH  

5. c 21 gnajnap narukureb kolab haubeS  iggnit nakutneT .mc 9 rabel nad m

mc 468 aynmulov akij tubesret kolab 3 

naroksneP nad nabawaJ  fitanretlA  : 

1. mc 8 = s : tekiD  

?…V : tiD  

s = V : bawaJ  3 8 = 3 mc 215 = 3 

mc 215 halada tubesret subuk mulov ,idaJ 3.  )4 roks(.…  

2. mc 215 = V : tekiD 3 

?…s : tiD  

 : bawaJ s = V 3 

         s = 215 3 

               = s √ 2153  

              mc 8 = s  

.mc 8 halada subuk kusur gnajnap ,idaJ   )8 roks(.…  

3. mc 684 = L : tekiD 2 

?…V : tiD  

s6 =  L : bawaJ 2 s = V 3 

          s6 = 684 2     9 = 3 

             s2  = 684
6

   mc 927 = 3 

          s  2 18 =  

               = s √ 18  

              )8 roks(.…    mc 9 = s  

mc 927 halada tubesret subuk mulov ,idaJ 3. )5 roks( .…  

4. : tekiD  mc  3 x 7 x 11  =  kusur gnajnap  
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?…V : tiD  

t x l x p = V : bawaJ  

                  =   3 x 7 x 11  

                 mc 132 = 3 

 halada tubesret kolab mulov ,idaJ mc 132 3. )5 roks(.…  

5. mc 21 = p : tekiD  

            mc 9 = l  

                             mc 468 = V 3 

?…t : tiD  

 : bawaJ t x l x p = V  

          t x 9 x 21 = 468  

                   t801 = 468  

                                t  = 468
801
 

                               mc 8 = t  

 .mc 8 halada tubesret kolab iggnit ,idaJ   )8 rokS(.…  

RP laoS  : 

1.  halada subuk haubes gnadib lanogaid gnajnaP √ 002   halgnutiH .mc

!tubesret subuk emulov  

2. H  ,mc 9 rabel ,mc 21 ayngnajnap gnay kolab mulov halgnuti  gnajnap nad

.mc 71 ayngnaur lanogaid utas halas  

naroksneP nad nabawaJ  fitanretlA  : 

1.  halada subuk haubes gnadib lanogaid gnajnaP : tekiD √ 002  .mc  

?…V : tiD  

 : bawaJ  s = subuk gnadib lanogaid gnajnaP √2 s = V 3 
          √ 002    s  = √2    01 = 3 

                                                     √ 001 . 2  s = √2    mc 000.1 = 3 



381  
 

 
 

                                   01 √2  s  = √2 

  01 = s  )8 roks( .…  

 halada tubesret subuk mulov ,idaJ mc 927 3.  )5 roks(.…  

2. HGFE.DCBA kolab lasim : tekiD  

            mc  21 = p  

                               mc 9 = l  

                           mc 71 = gnadib lanogaid gnajnap = CA  

                  ?…V : tiD  

                  : bawaJ  

 )2 roks( ..…  

  = CE = gnaur  lanogaiD √ 21 2 � 92 

                             = √ 441 � 18   

                   = √ 522  

                                      )4 roks( .… mc 51 =  

  = t √ 71 2 � 51 2   t x l x p = V  

                                   = √ 982 � 522        8 x 9 x 21 =  

    = √ 46         mc 468 = 3 

                                  )4 roks(.… mc 8 =  

 idaJ mc 468  halada tubesret kolab mulov , 3. )5 roks(.…  
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: naialineP    

 = ialiN 𝑟𝑜𝑘𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ
𝑟𝑜𝑘𝑠  𝑙𝑎𝑡𝑜𝑡

 𝑥 001     

 

: iuhategneM       3102 iraurbeF 82 ,atrakaygoY  
narajaleP ataM uruG           itileneP  

 

.dP.S ,namiG           habibahK ruN  

.PIN  80013048915010 2691       72000690 .MIN  
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L 2 naumetrep lortnok salek PPR naripma  : 

KOLAB NAD SUBUK MULOV  

 id )a( rabmaG nakitahrep subuk haubes emulov nakutnenem kutnU

 .ini hawab  

 
  gnajnap nagned nautas subuk haubes nakkujnunem )a( rabmaG

.gnajnap nautas 2 kusur  

x nautas subuk gnajnap  =  tubesret subuk emuloV  subuk rabel  

       nautas subuk iggnit x nautas  

     2( = x  2 x emulov nautas )2  

    2 = 3 emulov nautas  

    emulov nautas 8 =  

 kusur gnajnap nagned )V( subuk emulov sumur helorepid ,idaJ  s

.tukireb iagabes  

 

 

 

.)b( rabmaG nakitahrep ayntujnaleS  

 4 = gnajnap naruku nagned nautas kolab haubes nakkujnunem )b(  rabmaG

 nautas .gnajnap nautas 2 = iggnit nad ,gnajnap nautas 2 = rabel ,gnajnap  

 kolab emuloV   nautas subuk gnajnap = x  nautas subuk rabel x 

 kusur = V x  kusur x kusur  

     = s x s x s  

     = s3 
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nautas subuk iggnit  

 4( = x  2 x emulov nautas )2  

emulov nautas 61 =  

( naruku nagned )V( kolab emulov ,idaJ  p x  l x t  naksumurid )

bes .tukireb iaga  

 

 

: hotnoC  

1.  subuk haubeS

 gnajnap ikilimem

 nakutneT .mc 5 kusur

.uti subuk emulov  

:naiaseleyneP  

.mc 5 = subuk kusur gnajnaP  

 = subuk emuloV s x s x s  

                         5 = x  5 x 5 

                        521 =  

mc 521 halada uti subuk emulov ,idaJ 3 

2.  kolab haubes emuloV

 gnajnap akiJ .3mc 021

 rabel nad mc 6 kolab

 nakutnet ,mc 5 kolab

.tubesret kolab iggnit  

:naiaseleyneP  

 = kolab gnajnap naklasiM  p  = kolab rabel ,mc 6 =  l  =

,mc 5  

nit nad  = kolab igg t. 

 = kolab emuloV t x l x p  

                  6 = 021 x  5 t x  

                  03 = 021 t x  

                       t 4 =  

.mc 4 halada tubesret kolab iggnit ,idaJ  

  

 gnajnap = V x  rabel  x iggnit  

     = t x l x p  
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 naripmaL 6.3  

NARAJALEBMEP NAANASKALEP ANACNER  

)PPR(  

 

 halokeS amaN  : noweS 2 iregeN PMS  

 narajaleP ataM    : akitametaM  

 saleK retsemeS/        :  IIV I( napaleD )     

 naumetreP   ek -    3     :  

 

isnetepmoK radnatS   : narukugneP nad irtemoeG  

tafis imahameM .5 - naigab nad ,samil ,amsirp ,kolab ,subuk tafis -  ,aynnaigab  atres
aynnaruku nakutnenem   

rasaD isnetepmoK   :  

samil nad amsirp ,kolab ,subuk emulov nad naakumrep saul gnutihgneM 3.5  
rotakidnI   : 

1. .habureb aynkusur naruku akij subuk naakumrep saul sumur naksalejneM  

2.  naruku akij kolab naakumrep saul sumur naksalejneM .habureb aynkusur  

3. .habureb aynkusur naruku akij subuk mulov sumur naksalejneM  

4. .habureb aynkusur naruku akij kolab mulov sumur naksalejneM  

5.   nagned natiakreb gnay naiaseleynep nakutneneM  naakumrep saul nahaburep

.kolab nupuata subuk mulov nupuam  

tkaW isakolA u : )tinem 08( naumetrep x 1  

A NARAJALEBMEP NAUJUT  

1.  aynkusur naruku akij subuk naakumrep saul sumur naksalejnem tapad awsiS

.habureb  

2.  aynkusur naruku akij kolab naakumrep saul sumur naksalejnem tapad awsiS

.habureb  

3. kij subuk mulov sumur naksalejnem tapad awsiS habureb aynkusur naruku a  
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 awsiS  kolab mulov sumur naksalejnem tapad .habureb aynkusur naruku  

4.   nagned natiakreb gnay naiaseleynep nakutnenem tapad awsiS  saul nahaburep

.kolab nupuata subuk mulov nupuam naakumrep  

B. RAJA IRETAM  

 kolaB naD subuK muloV nad naakumreP sauL nahabureP  .)ripmalreT(  

C. NARAJALEBMEP EDOTEM  

  lanoisnevnoK   

D.   HAKGNAL - NARAJALEBMEP HAKGNAL  

nataigeK  hakgnaL - nataigek hakgnal  utkaW  
)tinem(  uruG  awsiS  

nauluhadneP  7 
 -  nagned naakubmeP

 nad ,a’odreb ,malas
isneserp  .awsis  

-  gnatnet naksalejneM
 naka gnay iretam
 naujut nad nakiapmasid

.narajalebmep  
-  ispesrepa nakirebmeM

isavitom nad  

-  ,malas bawajneM
.isneserp nad ,a’odreb  

-  naiaru nakragnedneM
.urug  

7 

itnI nataigeK  56  
isarolpskE  

 
-  nad iretam naksalejneM

.laos hotnoc  
-  magareb nakanuggneM

 natakednep
 tala ,narajalebmep
 rebmus nad ,agarep

.nial rajaleb  
-  aynidajret isatilisafmeM

 atres awsisratna iskaretni
 nagned awsis aratna
 nad ,nagnukgnil ,urug

.aynnial rajaleb rebmus  
-  araces awsis naktabileM

 paites  malad fitka
ep nataigek .narajalebm  

-  nasalejnep nakitahrepmeM
 itukignem nad urug
 narajalebmep nataigek

.amaskes nagned  
 

02  

isarobalE  - laos nahital nakirebmeM  
-  kutnu awsis kujnuneM

 naped id nakajregnem
salek  

- nahital laos nakajregneM  
-  kujnutid gnay awsiS

naped id nakajregnem  

04  

isamrifnoK  -  nagned bawaj aynatreB -  nagned bawaj aynatreB 01  
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nataigeK  hakgnaL - nataigek hakgnal  utkaW  
)tinem(  uruG  awsiS  

  iretam gnatnet awsis
.nakiapmasid halet gnay  

-  aynatreb awsis amasreB
 naksurulem bawaj
 ,namahamep nahalasek

nataugnep nakirebmem   
.nalupmiynep nad  

 gnay iretam gnatnet urug
.nakiapmasid halet  

putuneP  8 
 -  napmu nakirebmeM

 sesorp padahret kilab
.awsis rajaleb lisah nad  

-  awsis uhatirebmeM
 anug rajaleb kutnu

  napaisrep tsettsop   
-  nagned naputuneP

.malas  

-  napmu nakitahrepmeM
 nakiapmasid gnay kilab

.urug  
-  apa sagut nakitahrepmeM

.urug nakirebid gnay  
-  bawajneM malas  

8 

 

E. RAJALEB REBMUS NAD TALA  

: talA  

  ,lodips ,draob etihW  

: rajaleB rebmuS  

 .8002 ,inuyhaW irT nad inirahuN iweD  nad pesnoK akitametaM

IIIV saleK sTM/PMS kutnU aynisakilpA .atrakaJ : ESB .  

F. NAIALINEP  

 naialineP kinkeT   silutreT seT :  

nemurtsni kutneB   : naiarU  

: nemurtsni hotnoC  

nahitaL laoS  : 

1.  nagned subuk kutnebreb silut rupak tapmet 01 taubmem naka ranoB

mc 133.1 emulov 3. 

a. .tubesret silut rupak tapmet kusur gnajnap nakutneT  

b. .aynlatot emulov nakutneT  
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2. ulov nad ,mc 4 rabel ,mc 5 gnajnap ikilimem kolab utauS  .3mc 06 em

 gnajnap ilak agit ayngnajnap aggnihes rasebrepid tubesret kolab narukU

.patet ayniggnit nad ,alumes rabel ilak aud aynrabel ,alumes  

a. .kolab iggnit nad ,rabel ,gnajnap nakutneT  

b. .rasebrepid haletes kolab naakumrep hurules saul nakutneT  

c.  nakutneT .rasebrepid haletes kolab emulov  

naroksneP  nad  nabawaJ   : 

1. subuk haub 01 : tekiD  

          mc 133.1 = V 3  

?…k .a : tiD  

        V  .b tot ?…  

 : bawaJ  

a. k =  V 3    V   .b  tot V x 01 =  

k = 1331 3     = 1331 x 01  

 = k √ 13313     mc 013.31 = 3 )4 roks(.…  

mc 11 = k  )8 roks(.…  

2. p   : tekiD a mc 5 =   pb p x 3 =   ,a 3 = a  

la mc 4 =   lb l x 2 =  ,a 2 = b  

Va mc 06 = 3  t = t  ,a 1 = c  

p   .a : tiD b, lb nad ,   tb ?…  

b. Lb ?…  

c. Vb ?…  

a. Va p = a l x a t x a  pb p x 3 = a mc 51 = 5 x 3 =  

t x 4 x 5 = 06 a   lb l x 2 =  a mc 8 = 4 x 2 =  

t x 02 = 06 a   t t =  a )6 roks(.… mc 3 =  

 = at 06
02
 

    )8 roks(… mc 3 =  

b. Lb  =  ( 2 ))t x p(ca + )t x l(cb + )l  x p(ba  

     ))3 x 4( 1.2+ )3 x5 (1.3 + )4 x 5(2.3(2 =  

     )42 + 54 + 021(2 =  
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     981 x 2 =  

     mc 873 = 2 )8 roks(.…  

c. Vb  = Vcba a 

        06.1.2.3 =  

     mc 063 = 3 )6 roks(.…  

 

: naialineP    

 = ialiN 𝑟𝑜𝑘𝑠  𝑔𝑛𝑎𝑦  𝑒𝑙𝑜𝑟𝑒𝑝𝑖𝑑 ℎ
𝑟𝑜𝑘𝑠  𝑙𝑎𝑡𝑜𝑡

 𝑥 001     

 

 
 
 

: iuhategneM       3102 iraurbeF 82 ,atrakaygoY  
narajaleP ataM uruG           itileneP  

 
 
 

.dP.S ,namiG           habibahK ruN  

.PIN  80013048915010 2691       72000690 .MIN  
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L 3 naumetrep lortnok salek PPR naripma  : 

 MULOV NAD NAAKUMREP SAUL NAHABUREP  

KOLAB NAD SUBUK  

 

: tukireb rabmag  nakitahreP  

 

(a) halada )a( subuk naakumrep sauL  

6 = L s2 x 6 =  32 mc 45 = 9 x 6 = 2. 

 = V halada )a( subuk emuloV s3 3 = 3 mc 72 = 3. 

 

(b) halada )b( subuk naakumrep sauL  

6 = L s2 x 6 =  62 x 6 =  mc 612 = 63 2. 

 = V halada )b( subuk emuloV s3 6 = 3 mc 612 = 3. 

: helorepmem naka nailaK  

x 2 = )b( subuk kusur gnajnap   aggnihes ,)a( subuk kusur gnajnap  

 kusur gnajnap( x 6 = )b( subuk naakumrep saul ))b( subuk 2 

         x 2(x 6 =  ))a( subuk kusur gnajnap 2 

         )3x 2(x 6 = 2 

         2 x 6 = 2 3x 2 

         2 = 2 3 x 6x 2 

         2 = 2 45 x  

         mc 612 = 2 

   ))b( subuk kusur gnajnap(  = )b( subuk emulov 3 

                  subuk kusur gnajnap x 2(  = ))a( 3 

           )3 x 2(  = 3 

           2  = 3 3 x 3 
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            2 = 3 72x  

               mc 612 = 3 

 = subuk utaus kusur gnajnap akiJ s  ,V = emulov nad ,L = naakumrep saul ,

 licekrepid uata rasebrepid uti subuk kusur gnajnap naidumek  k : akam ilak  

 

 

 

 

 nagned  

 urabL  licekrepid uata rasebrepid haletes subuk naakumrep saul =  

 L  alumes subuk naakumrep saul =  

urabV   licekrepid uata rasebrepid haletes subuk emulov =  

       V  alumes subuk emulov =  

 nad naakumrep saul nakumenem tapad nailak ,amas gnay arac nagneD

 .habuid ayniggnit uata ,rabel ,gnajnap naruku akij kolab emulov  

 = gnajnap ikilimem kolab utauS p  = rabel , l  = iggnit , t  = naakumrep saul ,

 = gnajnap idajnem aynnaruku habuid naidumek uti kolaB .V = emulov nad ,L pa  ,

 = rabel lb  = iggnit nad ,  tc  nagned  c ,b ,a  naka nailaK .fitisop atnatsnok

: helorepmem  

 

 

 

 

(a) L ({2 = ))tc x pa( + )tc x lb( + )lb x pa  

    ( 2 = ))t x p(ca + )t x l(cb + )l  x p(ba  

(b)  = V tc x lb x pa  

     = )t x l x p( cba  

   Vcba =  

(a) (6 = urabL skx sk )    = urabV  )b( x sk  x sk  sk  

             6 = k2s2         = k3s3 

         = k2 s6 x 2         k = 3 V 

           = k2L 



491  
 

 
 

 nagned  

aynnaruku habuid haletes kolab naakumrep saul = urabL  

aynnaruku habuid haletes kolab emulov = urabV  

alumes kolab naakumrep saul = L  

alumes kolab emulov = V  

 : hotnoC  

 gnajnap subuk haubeS

 naidumek ,mc 8 aynkusur

licekrepid tubesret kusur  

 rasebes 1
2
  kusur gnajnap ilak

 emulov apareB .alumes

?licekrepid haletes subuk  

:naiaseleyneP  

 V  = s3 8 = 3 mc 215 = 3 

 k  = 1
2
 

 V  = urab k3  × V 

             = �1
2
�  3 mc 215 × 3 

             = 1
8
  x mc 215 3 

          mc 46 = 3 

 licekrepid aynkusur haletes subuk emulov ,idaJ  
1
2
 mc 46 halada alumes ilak 3. 
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taruS - naitileneP taruS  eatiV mulucirruC nad  

 

naripmaL  eteK taruS 1.4 rihkA saguT/ispirkS ameT nagnar  

 taruS 2.4 naripmaL nakujnuneP  rihkA saguT/ispirkS gnibmibmeP  

4 naripmaL lasoporP ranimeS itkuB taruS 3.  

 4.4 naripmaL ispirkS nagnibmiB utraK  

aruS 5.4 naripmaL satlukaF irad naitileneP nijI t  

P nijI taruS 6.4 naripmaL atrakaygoY adkeS irad naitilene  

nijI 7.4 naripmaL   naitileneP lutnaB ADEPPAB irad  

ipmaL m halet nagnareteK taruS 8.4 nar nauluhadneP ijU nakukale  

nemurtsnI aboC ijU nakukalem halet nagnaretek taruS 9.4 naripmaL  

m halet nagnareteK taruS 01.4 naripmaL naitileneP nakukale  

11.4 naripmaL  eatiV mulucirruC  
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 1.4 naripmaL  
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2.4 naripmaL  
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 3.4 naripmaL  

 

 

 



991  
 

 
 

4.4 naripmaL  
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 6.4 naripmaL  

.4 naripmaL 5 
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7.4 naripmaL  
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8.4 naripmaL  
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9.4 naripmaL  
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01.4 naripmaL
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11.4 naripmaL  

EATIV MULLUCIRRUC  

 amaN    habibahK ruN :  

 idorP/kaF   akitametaM nakididneP /igolonkeT nad sniaS :  

LTT    0991 iluJ 62 ,nemubeK :  

harad nagnoloG  B :  

PH .oN   9 3270723 6980 :  

lasa tamalA    10/20 iras hanaT : hagneT awaJ ,nemubeK  

laggnit tamalA   atrakaygoY edegatoK naggnerP 189 oggnoR nedaR nalaJ :  

ubI/hayA   hahkilsuM/niddunahruB :  

liamE    moc.oohay@h48yb_ayhc :  

 nakididneP tayawiR  : 

nakididneP  nuhaT  
lamroF  

iraS amanruP KT  6991 - 7991  
irashanaT 1 N DS  7991 - 3002  

nemubek 1 iregeN stM  3002 - 6002  
nemubeK 2 iregeN AM  6002 - 9002  

atrakaygoY agajilaK nanuS NIU  9002 - 3102  
noN - lamroF  

 atrakaygoY edegatoK hammU luruN PP  9002 - gnarakes  
 

isasinagrO namalagneP  : 

isasinagrO amaN  nuhaT  natabaJ  
 nemubeK 2 N AM SISO  7002 - 8002  arahadneB  

 nemubeK 2 N AM halokeS nanamaeK ilortaP  7002 - 8002  isaulavE eiS  
hammU luruN PP hohsfaH kelpmok surugneP  1102 - 2102  arahadneB  

 

naajrekeP tayawiR  : 

naajrekeP amaN  nuhaT  
lA APT ditasa naweD - hortiF  1102 - 2102  

AMS/PMS/DS akitametaM rotuT  1102 - gnarakes  
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