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 artsbA tc   fo tnemtaert eht fo citenik dna ecnamrofrep etaulave ot saw yduts fo evitcejbo ehT
 gnicneuqes ciborea yb lavomer rettam negortin rof esuohrethguals morf retawetsaw

fo eno si RBS .tnemtaerterp tuohtiw )RBS( rotcaer hctab   snoisrev ward dna llif eht
 ,llif era elcyc fo sesahp ehT .elcyc htiw detarepo si taht ssecorp egduls detavitca fo
 ,gnillik morf era hcihw etsaw sesuohrethguals ehT .eldi dna ,ward ,elttes ,tcaer

rager ni egawes citsemod ot ralimis era gnittuc dna ,gnihsaw  noitisopmoc rieht ot d
rtin dna tnetnoc cinagro eht ,revewoH .retaw fo seidob gniviecer no stceffe dna -o
awes citsemod fo esoht naht rehgih ylbaredisnoc era setsaw eseht fo tnetnoc neg -g

N fo ycneiciffe lavomer tseb eht ehT .se - HN 4
+ fo emit no rucco ,%23,94 si   si tcaer

litu etartsbus cifiseps mumixam tog era sisylana citenik eht fo tluser ehT .sruoh 6 -i
rh 8051,0 etar noitaz -1 rh 7830,0 etar htworg cifiseps mumixam , -1 flah , -  yticolev

N gm/SSV gm 6122,0 tneiciffeoc dleiy ,l/gm 615,771 tnatsnoc - HN 4
+  yaced dna ,

ffeoc rh 9100,0 tneici -1  etartin fo gnisaerced eht yb dengis si hcihw noitacifirtineD .
rtnecnoc OD rewol eht fo tluser a sa ssecorp siht ni derucco osla si noitartnecnoc -a

.noitacifitnedi airetcab fo tluser eht yb detroppus osla dna noit  

:sdrow yeK   ,RBS ciborea retawetsaw esuohrethguals ,sretemarap citenik . 

   

.1  nauluhadneP  
 igolonkeT rotcaer hctab gnicneuqes   borea )RBS(

 iuluhadnem ini igolonkeT .urab igolonket halnakub
 RBS .unitnok narila fitka rupmul rotkaeroib naiakamep

 fitka rupmul sesorp halada  naisignep nasarugnep nad  .
 edoirep amales isiid RBS metsis malad ikgnat paiteS
 nahalognep haleteS .hctab araces haloid naidumek utnetret
 utkaw gnales amales padnegnem nakraibid nagnaub ria
 amaleS .nakraulekid aynnatanrepus naidumek utnetret

d ,napadnegnep ,nahalognep  ,natanrepus naraulegnep na
 uata nial gnay RBS ikgnat ek nakharaid nagnaub ria narila
 amil iaynupmem RBS .aratnemes nanapmiynep ikgnat
 utiay naturureb araces nakukalid gnay sesorp napahat
 nad ,nagnaubmep ,napadnegnep ,iskaer ,naisignep

 haleteS .isasilibats  irad igal ialumid sesorp ,rihkaret pahat
 aumeS .sulkis haubes nakapurem aggnihes naisignep pahat

.amas gnay ikgnat malad gnusgnalreb sesorp napahat  
 gnay satilibiskelf iaynupmem fitka rupmul metsiS
 tubesret metsis hilimem amatu nasala idajnem aynasaib

nabid  satilibiskelF .retlif gnilkcirt sesorp nagned nakgnid
 nakisairavmem kutnu naupmamek nakbabesid tubesret
 isartnesnok ,M/F oisar nad rupmul isalukriser natapecek
 nad ,isarea natapecek nahaburep nakbabesid gnay OD

 rupmul rumu )5891 ,.la te arorA(  naluggnuek aparebeB .
 ikgnat iagabes isgnufreb tapad RBS ikgnat halada RBS
 hadum nagned tapad aggnihes naisignep amales isasilauqe

 narila isnarelotnem kaep   nad gnidaol kcohs   kinagro nabeb
 diuqil rosnes level ,neulfe satilauk uggnaggnem apnat

s rutaid tapad  gnay ikgnat naigab nagned iauses aggnihe
 ,nakanugid rouqil dexim   narila helo gnaubret tapad kadit

 ,rupmul isalukriser apmop nakulrepid kadit ,silordih
 gnay naadaek adap idajret diuqil dilos nahasimep
 nemalifreb emsinagroorkim nahubmutrep ,laedi itakednem

d  kutnu nakanugid asib ,lortnokid hadum nagned tapa
 rofsof nahisiynep nad ,isakifirtined ,isakifirtin nakukalem
 ANR nagnudnak ,aimik nahab nahabmanep apnat

3 RBS malad emsinagroorkim -  kaynab hibel ilak 4
 unitnok narila fitka rupmul metsis irad nakgnidnabid

[I 3891 ,.la te enivr nial nad ,] -  naanuggnep nahameleK .nial
 ,natalarep isasitamoto metsis nahutubek halada RBS
 nad isarepo nakukalem malad rotarepo nalipmaretek
 gnires hibel surah nasawagnep anerak nasawagnep

.nakukalid  
s halada naweh gnotop hamur nagnaub riA  utas hala

nataigeK .gnigad irtsudni irad lasareb gnay habmil -
 nahilebmeynep tapmet id nataigek )sesuohrethguals(  

 gnay habmiL .nahilebmeynep iatnal ratikes id tasupret

IJ TAS
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 ,iggnit DOB ,naharemek aut talkoc anrawreb naklisahid
 gnay isnepsusret nahab halmujes nad  aynisartnesnok

 ,hilebmesid gnay naweh halmuj adap gnutnagret
 ,nagnipmas kudorp nanagnanep ,ria naanuggnep
 naweh gnotop hamur nemejanam atres habmil nahasimep
 nagnudnak ,iggnit gnay kinagro nagnudnak nialeS .tubesret

sam naklubminem aguj iggnit gnay nietorp kudorP .hala -
 halada nietorp isadarged irad naklisahid tapad gnay kudorp
 ,enimalyhlitemirt ,ciru masa ,aeru ,ainoma ,onima masa

2( ninaug nad - onima -6-  )enirupyxo )0591 ,.la te pohsiB(  .
 hibel niru malad negortin isartnesnok kanret nagnaub adaP

 adapirad raseb  gnay nagnaub uata tadap nagnaub
 kupup kutnu nakanugid )5891 ,mailliW(  .  

 gnaubid mulebes nagnaub ria malad neirtun nahisiyneP
 satilauk ihuragnepmem tapad anerak nakulrepid ilakgnires

 aynidajret ucamem itrepes amirenep ria nadab  agla
.gnimoolb  tun nahisiyneP  nakapurem sigoloib araces neir

 kutnu fitkefe nad harum fitaler gnay nahalognep
 ria malad negortiN .rofsof nad negortin nakhisiynem

eb malad tapadret nagnaub  apareb  nad kutneb macam
macamreb nakukalem - isamrofsnarT .isamrofsnart macam  -

a tubesret isamrofsnart ainoma isrevnokgnem nak -  negortin
 irad nakhisisid hadum nagned tapad gnay kudorp idajnem
 nakhisiynem kutnu rasad emsinakem auD .nagnaub ria
 naigabeS .isakifirtined nad isakifirtin halada negortin

ainoma -  ria malad ek nakilabmekid naka ini negortin
em nagnaub  isakifirtin malaD .itam gnay les nad sisil iulal

 .pahat aud malad idajret negortin nahisiynep isakifirtined
 aynah negortin anam id isakifirtin halada amatrep pahaT
 pahat adaP .nakhisisid kadit ,tartin idajnem kutneb habureb

kid tartin ,isakifirtined ,audek N sag idajnem isrevno 2  gnay
.refsomta ek naksapelid nama  

 ajrenik ijakgnem kutnu halada ini halakam irad naujuT
 tapadret gnay negortin nahisiynep akitenik retemarap nad
 gnay RBS adap naweh gnotop hamur nagnaub ria malad

.borea araces nakisarepoid  

.2   nad nahaB edoteM  

.1.2  RBS  

 irad taubret rotkaeR ssalgrebif  ,retil 3 satisapakreb ,
 mc 04 iggnit ,mc 41 retemaid nagned gnubat kutnebreb
 nakudagneP .haub agit halmujreb rotkaeR .)1 rabmag(

 iulalem aradu nakrilagnem nagned nakukalid regraps   id
akanuggnem nagned rotkaer rasad  nad roserpmok n

pmup ria muirauqa  uluhad hibelret nakisarepoid mulebeS .
 libmaid nagnaub riA .isasitamilka nad gnidees nakukalid
 hineB .gnudnaB ,moyoriC naweh gnotop hamur irad
 isakol ratikes hanat irad libmaid emsinagroorkim

isah nagned habmatid nagnotomep  ria isagufirtnes l
 rotkaer malad isidnok isasitamilka asam amaleS .nagnaub
 ulales OD isartnesnok agajnem nagned borea patet taubid

52 ratikes rutarepmet ,l/gm 3 sata id 0  rasikreb Hp nad ,C
5,6 -  isasitamilkA .hctab araces nakukalid ini sesorP .5,8

s nakukalid libats pukuc rotkaer ajrenik iapma . 

.2.2  rotkaeR naisarepogneP  

reporeb RBS pahat aparebeb malad isa : 
.1   naisigneP )lliF(  

 nakkusamid nagnaub ria ini esaf adaP
 iapmas rotkaer malad ek unitnok araces

.naknigniid gnay emulov  
.2   iskaeR )hctaB/tcaeR(  

 narila ini esaf amaleS  nagnaub ria
 naiarugnep idajret ini esaf adaP .nakitnehid

 .kinagro nahab  
.3   napadnegneP )eltteS(  

ikgnumem kutnu nakitnehid igrene tupnI -n
 nad assamoib isalukolf aynidajret nak te -r

 .napadnegnep idaj  
.4   nasarugneP )warD(  

 nakrilaid napadnegnep lisah natanrepuS
ke .raul  

.5   isasilibatS )eldI(  
 utkaw nakirebmem halada ini esaf naujuT

m tapad raga rotkaer kutnu pukuc gnay -e
 ini esaf haleteS .sulkis utaus nakiaseleyn

.lawa irad igal ialumid sesorp napahat  
 

 pais amatu naabocrep iaseles isasitamilka asam haleteS
eP .nakukalid  kitlatsirep apmop nagned nakukalid naisign

 nagned nakiskaerid ,maj 2 amales maj/l 52,1 tibed nagned
 nad napadnegnep ,)maj 8 nad ,6 ,4( utnetret iskaer utkaw
 2 amales isasilibats rihkaret nad ,maj 2 amales nasarugnep

reb araces libmaid atad nalupmugneP .maj turut -  kutnu turut
gnisam nagned sulkis 3 -  araces nakukalid lepmas gnisam

 haletes maj 2 ,napmu kitit adap libmaid lepmaS .olpirt
 .iskaer rihka nad ,iskaer lawa nakapurem gnay naisignep

N halada rukuid gnay retemaraP - ON 2
- N , - ON 3

- N nad , -
HN 4

+ nad ,OD ,Hp ,SSV ,   lortnokid ulales rutarepmet
.borea patet rotkaer isidnok nad larten ayapus  

 

 
1 rabmaG . RBS isalatsnI ledoM  

 
 

: nagnareteK  
C ,B ,A  napmu kaB :  

D kitlatsirep apmoP :  
G ,F ,E  RBS rotkaeR :  

H roserpmoK :  
iS  neulfni kutnu gnilpmas kitiT :  

3S ,1S  lpmas kitiT : rotkaer adap gni  
2S  neulfe nagnaubmep kitiT :  
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.3  nasahabmeP nad lisaH  
 aparebeb irad iridret gnay sulkis apureb RBS isarepO
 ,nasarugnep ,napadnegnep ,iskaer ,naisignep utiay pahat
 nakhisiynem malad narepreb pahat paiteS .isasilibats nad

ada gnay ramecnep nahab   iskaer pahaT .nagnaub ria malad
 ramecnep nakhisiynem malad gnitnepret pahat nakapurem
 pahat adap nakukalid rotkaer akitenik nautneneP .negortin

.ini  

.1.3   nahisiyneP padahreT iskaeR utkaW huragneP
negortiN  

 RBS halada ini naitilenep malad nakanugid gnay RBS
 irad lasareb ,haloid gnay nagnaub ria kitsiretkaraK .borea
 nad nietorp gnudnagnem kaynab ,naweh gnotop hamur
 uti anerak helO .negortin rebmus nakapurem gnay kamel

nakparahid kinagro nahab nahisiynep niales   idajret aguj
 nahisiynep sesorP .ini sesorp malad negortin nahisiynep
 .isakifirtin halada borea RBS helo nakukalid nikgnum gnay
 rotkaer malad idajret asib aguj aynranebes isakifirtineD
 aynidajret naknikgnumem gnay isidnok naklasa RBS

d asib tubesret sesorp  .nakatpici  sesorp halada isakifirtiN
 iretkab nahubmutrep kutnu igrene anam id kihportotua
 muinoma amaturet negortin awaynes isadisko irad tapadid

)4002 ,yddE dna flacteM( . 
 gnay kutneb iagabreb malad negortin isrevnok lisaH

 utkaw iagabreb adap tapadid  lebat adap tahilid tapad iskaer
2 rabmag nad 1 - .4  

 
 

 
2 rabmaG .  4 iskaeR utkaW adap negortiN isartnesnoK

maJ  
 

 
3 rabmaG .  6 iskaeR utkaW adap negortiN isartnesnoK

maJ  
 

 
4 rabmaG .   8 iskaeR utkaW adap negortiN isartnesnoK

maJ  
 

 aud naktabilem gnay pahat aud malad idajret isakifirtiN
 utiay emsinagroorkim areneg sanomosortiN   nad

retcabortiN  muinoma nahaburep idajret 1 pahat adaP .
 sesorP .tartin idajnem habuid tirtin 2 pahat ,tirtin idajnem

nagned nakrabmagid tapad tubesret isrevnok   naamasrep
:tukireb  

: 1 pahaT  
      sanomosortiN  

HN 4   O 2/3  + 2                     ON 2
-   H 2 + + H + 2O 

 
: 2 pahaT  

   retcabortiN  
ON 2

-   O ½  + 2      ON 3
- 

 
 gnay iskaer nakapurem sata id naamasreP
 tubesret iretkab sinej audeK .igrene naklisahgnem
 nad nahubmutrep kutnu tapadid gnay igrene nakanuggnem
 noi ,tapadid gnay igrene nagned naamasreB .naarahilemep
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N l/g
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N
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N
)maj( utkaW

tirtiN tartiN

naisignep iskaer

1 lebaT . iskaeR utkaW aparebeB adap )l/N gm( negortiN isartnesnoK  
 iskaeR utkaW  neulfnI  naisigneP rihkA  iskaeR rihkA  *isalimisA N  N isneisifE - HN 4

+ )%(  
N- HN 4

+ 
maj 4  

24,516  17,334  46,373  
45,612  92,93  N- ON 2

- 48,7  09,01  83,9  
N- ON 3

- 40,61  80,81  68,51  
N- HN 4

+ 
maj 6  

78,907  52,605  37,953  
63,223  23,94  N- ON 2

- 99,4  53,8  39,6  
N- ON 3

- 89,82  40,81  58,02  
N- HN 4

+ 
maj 8  

40,735  17,334  80,214  
98,601  72,32  N- ON 2

- 97,7  09,01  79,5  
N- ON 3

- 32,72  80,81  01,21  
N = isalimisa N : nagnareteK - HN 4

+  fni – N( - HN 4
+ N + fe - ON 2

- N + fe - ON 3
-  )fe  
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 sisetnis iskaeR .les malad ek isalimisaid aguj muinoma
b : tukireb iagabes nakataynid tapad tubesret assamoi  

 
OC 4 2 OCH + 3

-   HN + 4
+ H + 2    O    C5H7 ON 2 O 5 + 2 

 
 4 iskaer utkaw adap tahilid tapad tubesret lisah iraD
 rihka iapmas muinoma nanurunep )2 rabmag( maj

rtin isartnesnok natakgninep nagned itukiid naisignep  nad ti
 rihka iapmas iskaer lawa irad ipaT .tartin isartnesnok
 nakgnades tikides fitaler tirtin nanurunep iskaer
 taas adap OD isartnesnoK .nurunem aguj tartin isartnesnok
 sativitka aggnihes igal iadamem kadit hadus aynitrepes ini

 iretkab retcabortiN  idajnem   gnay isidnoK .tabmahret
 halam idajret gnay aggnihes kiskona nikgnum idajret
 aguj amas gnay anemoneF .tartin isartnesnok nagnarugnep
 3 rabmag( maj 8 nad 6 iskaer utkaw oisar adap nakumetid

.)4 nad  
 enivrI dna silaP nakukalid gnay idutS  ,enivrI dna silaP(

91 )58   hadner nabeb adap negortin nahisiynep gnatnet
 sugab gnay isakifirtin lisah naktapadnem RBS nagned
 1 ,iskaer maj 31 ,naisignep maj 9( maj 42 sulkis nagned
 arac nagned )nasarugnep maj 1 nad ,napadnegnep maj

J .iskaer nad naisignep amales isarea nakukalem  igetarts aki
 kiskona isidnok taubmem arac nagned habuid naisignep
 nahisiynep naktapadid naitnagreb araces borea nad
 id ,isakifirtined nad isakifirtin ,skelpmok gnay negortin
 iapacnem kinagrona negortin nahaburep esatnesrep anam

68 - gid gnay nagnaub riA .%49  nagnaub ria halada nakanu
 redeorhcS dna nietsrevliS nakukalid gnay idutS .kitsemod

91( 8 )3  isakifirtin nakukalem malad RBS ajrenik gnatnet ,
 nad sitetnis nagnaub ria nakanuggnem nagned isakifirtined
 esatnesrep naktapadid gnay lisaH .maj 42 sulkis utkaw

iynep 25 muinoma nahis -  asaf 1 habmanem nagneD .%89
 akam isarea apnat nakudagnep utiay isarea iskaer haletes

0N( desidixo negortin 2
- ON + 3

-  kiab nagned tapad )
 .)isakifirtined( nakhisisid  

 neulfni adap iggnit gnay kinagro nahab isartnesnoK
O iselped nakbabeynem 2 o  aggnihes hportoreteh iretkab hel

 kutnu nakanugid kaynab hibel ialpusid gnay negisko
 nikgnum asisret gnay negiskO .kinagro nahab nahisiynep
 idajnem muinoma isadiskognem kutnu igal pukuc kadit
 isadiskoid gnay muinoma gm paites anerak tartin

m 3,4 nakhutubmem O g 2  gnay rutluk anerak uti nialeS .
 iskarf nanikgnumek rupmacret rutluk halada nakanugid
 gniasreb halak aggnihes licek tagnas reifirtin iretkab
 iretkab anerak aguj asib uatA .hportoreteh iretkab nagned
 gnay halnakub rutluk malad tapadret gnay hportotua

lbo  kinagro nahab halmuj malad aggnihes hportotua tagi
 nobrak nahab nakanuggnem hibel raseb pukuc gnay
 ronod iagabes kinagrona negortin nakgnidnabid kinagro

 .mumitpo kadit muinoma nahisiynep aggnihes nortkele  
mah adap idajret gnay tartin isartnesnok nanuruneP  rip

 iagabes nakgnaretid asib nakukalid gnay isairav aumes
 naka kinagro nahab isartnesnok ayniggniT .tukireb
 isidnoK .rotkaer malad negisko iselped nakbabeynem
 rotpeska iracnem iretkab nakbabeynem negisko gnaruk

rkiM .tirtin nad tartin itrepes nial nortkele  emsinagroo
 tartin nakanuggnem tapad borea hportotua nad hportoreteh
 adaP .negisko nagnarukek akij nortkele rotpeska iagabes

 satabret negisko isidnok sanomosortiN   nakukalem tapad

 kinagro nahab uata negordih lukelom nagned isakifirtined
 anahredes la te traZ( )9991 ,.   nortkele ronod iagabes

 isakifirtineD .nortkele rotpeska iagabes tirtin nakgnades
 emsinagro akij tapadid aynah iggnit gnay borea
 .satabret tagnas gnay negisko isidnok adap nakhubmutid
 .hadner ainoma isadisko natapecek ini isidnok adaP

imed nupikseM  awhab nakkujnunem atkaf naik
 aynasaib nagnaub ria rupmul malad ainoma isadiskognep

 borea isakifirtined satifitka ikilimem )9991 ,.la te traZ( . 

.2.3  negortiN nahisiyneP ujaL akiteniK  

 .hportotua iretkab helo nakukalid muinoma nahisiyneP
y muinoma isartnesnok iraD  raseb nanikgnumek iggnit gna

 gnay rutluk malad tubesret hportotua iretkab tapadret
 kadit iretkab isakifitnedi iduts irad nupiksem nakanugid
 gnay iretkab nahubmutrep ujaL .tubesret lah nakukalem

 tartin idajnem tirtin habugnem )retcabortiN(   raseb hibel
pirad  tirtin idajnem muinoma nahubmutrep ujal ada

)sanomosortiN(  )4991 ,nottiB(  uti anerak helO .
 muinoma isrevnok halada isakifirtin natapecek nasatabmep
 naamasrep itukignem nahubmutrep ujaL .tirtin idajnem

:tukireb iagabes donoM  
 

𝜇 �  𝜇 xam  ∗ �𝑁𝐻4 
+ �

𝐾𝑆 + �𝑁𝐻4 
+ �

  )1(  
: anam iD  

maj ,kifiseps nahubmutrep ujal -1 
xam   maj ,mumiskam kifiseps nahubmutrep ujal = -1 

HN[ 4
+] l/gm ,muinoma isartnesnok =  

KS  l/gm ,muinoma isarutas atnatsnok =  
 

 itukignem aguj muinoma isadisko natapeceK
: donoM naamasrep  

𝑞 �  𝑞 xam  ∗ �𝑁𝐻4 
+ �

𝐾𝑆 + �𝑁𝐻4 
+ �

  )2(  
: anam iD  

q  maj ,tartsbus naanuggnep ujal = -1  
q xam   maj ,mumiskam tartsbus naanuggnep ujal = -1  

 naamasrep nagned gnutihid tapad dleiy neisifeoK  
 
   q xam   = xam  .Y/  

 
 ialin naktapadnem haleteS   nagned akam ,q nad

/1 ialin naktolpmem  N[/1 padahret - HN 4
+  q/1 nad ]

N[/1 padahret - HN 4
+ revaeweniL isamrofsnart( ] -  )ekruB

 tpesretni nagned surul sirag naamasrep tapadid akam
/1 nagned amas ialinreb xam   nagned amas epols nad

KS/ xam q ialiN . xam  .amas gnay arac nagned naktapadid  
 narupmac rutluk malad reifirtin iretkab halmuJ

DOB nagnidnabrep ialin adap gnutnagret 5  NKT/  flacteM(
)4002 ,yddE dna  ,naweh gnotop hamur nagnaub ria kutnU .

 nagnidnabrep ialin nakisadnemokerem rutaretil
DOB 5 75,0 halada DOC/  )4991 ,nottiB(  nagneD .

DOB nakismusagnem 5  irad akam 75,0 nagned amas DOC/
 malad nakanugid gnay nagnaub ria lawa kitsiretkarak

DOB ialin tapadid ini naitilenep 5  iraD .8,5 ratikes NKT/
 340,0 halada reifirtin iskarf tahilid tapad tubesret ialin

dE dna flacteM( )4002 ,yd  ini ialin nakanuggnem nagneD .
atnatsnok -  muinoma nahisiynep kutnu akitenik atnatsnok

 nahisiynep ujal kutnu nagnutihrep lisaH .gnutihid
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 nahisiynep iretkab nahubmutrep ujal nad muinoma
5 rabmag adap tahilid tapad muinoma -7. 

 
5 rabmaG .  nautneneP am muinomA nahisiyneP adap x  

 

 
6 rabmaG . muinomA nahisiyneP adap xamq nautneneP  

 

 
7 rabmaG .  nahisiyneP adap dK nad Y nautneneP

muinomA  
 

 ialin gnutihid tapad sata id rabmag iraD xam   7830,0 =
maj -1 q , xam  maj 8051,0 = -1 K , S 615,771 =   6122,0 = Y ,l/gm

 gm N gm/SSV - HN 4
+ K , d maj 9100,0 = -1 ialiN . -  gnay ialin

 & ydarG nakakumekid gnay gnatner kusam hisam tapadid
 miL )0891(  utiay , xam  600,0 = – maj 530,0 -1  flacteM . dna  
 yddE )4002(   ialin nakisadnemokerem xam   kutnu

sanomosortiN  5210,0 inrum rutluk adap – maj 3380,0 -1  .
yelrahC  ( ,la te 0891 ) (  irad pitukid  ,nesnegroJ dna nesneroS

)3991   ialin nakirebmem xam   kutnu sanomosortiN  2910,0 –
maj 7190,0 -1. 

 kutnu nemirepske Y ialiN sanomosortiN  40,0 rasikreb –
N gm/SSV gm 31,0 - HN 4

+ )4991 ,nottiB(  flacteM , dna  
 yddE )4002(  n nakirebmem 1,0 = Y iali – N gm/SSV gm 3,0 -

HN 4
+ K ialin nad , d 52100,0 = – maj 520,0 -1  .la te yelrahC .

(  irad pitukid )3991 ,nesnegroJ dna nesneroS   nakirebmem

 kutnu Y ialin sanomosortiN   30,0 = – N gm / SSV gm 31,0 -
HN 4

+  awhab tahilid tapad tubesret lisah nagnidnabrep iraD .
 gnay aidem nakapurem naweh gnotop hamur nagnaub ria
 gnay hportotua iretkab nahubmutrep kutnu kiab pukuc

.kinagrona negortin nakhisiynem malad narepreb  

.4  K nalupmise  
 utiay pahat aparebeb irad iridret RBS isarepO
 nad ,nasarugnep ,napadnegnep ,iskaer ,naisignep
 ini naitilenep malad naitahrep idajnem gnaY .isasilibats
 malad narepreb gnilap gnay iskaer pahat halada
 ria malad tapadret gnay negortin ramecnep nakhisiynem

.nagnaub  
  tapad ,muinoma amaturet ,negortin nahisiyneP

 gnay isadisko nad isalimisa anerak idajret  nakukalid
 gnilap muinoma isadisko ini naitilenep adaP .iretkab
 rasebes utiay maj 6 iskaer utkaw adap adap idajret kaynab

 ialin naktapadid akitenik sisilana iraD .%23,94 xam   =
maj 96830,0 -1 q , xam  maj 28051,0 = -1 K , S  Y ,l/gm 615,771 =

N gm / SSV gm 6122,0 = - HN 4
+ K , d maj 9100,0 = -1  lisaH .

 tapadret gnay lisah nagned adebreb huaj kadit tapadid gnay
 nagnaub ria awhab nakkujnunem ini laH .rutaretil adap
 kiab pukuc gnay aidem nakapurem naweh gnotop hamur
 malad narepreb gnay hportotua iretkab nahubmutrep kutnu

ynem .kinagrona negortin nakhisi  
 sesorp halaynah tartin idajnem muinoma nahisiyneP
 skelpmok araces negortin nakhisiynem kutnU .isrevnok

N sag idajnem iskuderid surah tartin 2  OD isartnesnoK .
 iretkab isakifitnedi lisah irad gnukudid nad satabret gnay

kukalid gnay  sesorp aynidajret naknikgnumem na
 .metsis malad isakifirtined  

hisaK amireT napacU  
 gnay cSM ,alifayS ynairdniM .rD adapek hisak amireT
 ini naitilenep amales nagnibmib irebmem kaynab halet

.nakanaskalid  

akatsuP ratfaD  
 ,serhpmU .B teragraM ,htraB .F niwdE ,.L nadaM ,arorA

 ,5891  gnicneuqeS fO noitaulavE ygolonhceT
srotcaeR hctaB  .oN 75 emuloV ,FCPW lanruoJ ,

28 ,1 - .68  

 ,nhaJ .L erodoehT ,rJ nuarB .A knarF ,.W divaD ,pohsiB
 ,0591 ygoloisyhP laminA sevitarapmoC  BW ,

C srednuaS nodnoL ,.o . 

 .leirbaG ,nottiB  ,4991 ygoloiborciM retawetsaW . yelliW -
.eropagniS ,cnI ,ssiL  

 .C.H ,miL dna .L.P ,ydarG  ,0891  retawetsaW lacigoloiB
snoitacilppA dna yroehT tnemtaerT . M  lecra

kroY weN ,cnI rekkeD . 

aB .F.E ,elgofyerB .R ,muhcteK .H.L ,.L.R ,enivrI  ,htr
 ,3891  hctaB gnicneuqeS fo noitacilppA lapicinuM

tnemtaerT ,FCPW lanruoJ ,   ,5 .oN 55 emuloV
484 - 094 . 

948,52 + x6,8854 = y
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)
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4036,6 + x90,627 = y
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 x122,0 = y - 100,0
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 .yddE dna flacteM  ,4002 W aerT :gnireenignE retawetsa -t
esueR dna ,lasopsiD ,tnem . warGcM -  kooB lliH

.eropagniS ,oC dna  

P .enivrI .L treboR dna .C nhoJ ,sila   .5891 R negortiN -e
woL A ni lavom –  gnicneuqeS knaT elgniS dedaoL

rotcaeR hctaB ,  1 .oN 75 emuloV ,FCPW lanruoJ
28 pp - .68  

oJ ,nietsrevliS - V ,FCPW lanruoJ .redeorhcS .D.E ,nnA -o
773  pp )3891( 4 .oN 55 emul - .483  

 .nesnegroJ .E.S dna gnillaH .B ,nesneroS  .3991  ehT R -e
.retawetsaW morF sdnuopmoC negortiN fo lavom  

.sdnalrehteN ,V.B srehsilbuP ecneicS reiveslE  

 .L pilihP ,mailliW  .5891 ygolocixoT lairtsudnI N naV . -o
.kroY weN ,G dlohnieR dnarts  

 .kcoB drahrebE ,nevutS flaR ,kriD ,traZ  .9991  noitacifirtiN
noitacifirtineD dna –  dna latnemadnuF laiborciM

.oitacilppA rof secneuqesnoC  ygolonhcetoiB  ,
 ,a11 emuloV noitidE desiveR yletelpmoC dnoceS

yeliW - D ,HbmG galreV HCV -  ,miehnieW 96496
.ynamreG fo cilbupeR laredeF  

 


