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tcartsbA —  ni retaw rof dnamed gnisaercni ehT

 saera ni neve ,sdoirep thguord tneuqerf htiw noitanibmoc
oitidart  eht ksir ta stup ,secruoser retaw ni hcir yllan

 nI .sdradnats gnivil tnerruc fo ytilibaniatsus
 si retaw fo egatrohs daerpsediw ,seirtnuoc dezilairtsudni
 retaw ecafrus dna dnuorg fo noitanimatnoc ot eud desuac

imehc larutlucirga dna ,stneulffe lairtsudni yb  nI .slac
 ssel si noitullop lairtsudni ,seirtnuoc gnipoleved ynam
 nabru egral raen ereves era yeht hguoht ,nommoc

yllaitrap ro detaertnu ,revewoH .sretnec -  egawes detaert
 wol sesuac taht melborp noitullop retaw etuca na sesop

dnert labolG .ytilibaliava retaw  noitazinabru sa hcus s
 doof ,retaw rof dnamed eht desaercni evah noitargim dna
 ylivaeh si seiteicos namuh fo tnempoleveD .ygrene dna
 ytilauq elbatius htiw retaw fo ytilibaliava nopu tnedneped
 gnignar sesu fo yteirav a rof ,seititnauq etauqeda ni dna

d morf  dipaR dna seilppus lairtsudni ot citsemo
 tnemnorivne eht gnitcapmi ylesrevda si noitazilairtsudni

 .yllabolg  
 

smreT xednI — tneulffE,SST,SDT,hp  
 

.I  I NOITCUDORTN  
   taht segnahc lla sedulcni esnes tsedaorb sti ni noitulloP

teled trexe dna ytilitu larutan liatruc  ehT .efil no tceffe suoire
 dna noitalupop gniworg yldipar eht yb dereggirt sisirc

 eht fo noitadarged tnatluser eht htiw noitazilairtsudni
 .efil fo ytilauq eht ot taerht evarg a sesuac tnemnorivne

o noitaretla elbarovafnu eht si ytilauq retaw fo noitadargeD  f
 taht retaw fo seitreporp lacigoloib dna lacimehc ,lacisyhp eht

 ,larutlucirga ,lairtsudni ,laicremmoc ,citsemod stneverp
 dna egaweS .retaw fo sesu laicifeneb rehto dna lanoitaercer

 .noitullop retaw fo secruos rojam eht era stneulffe egawes
lniam si egaweS  ,lairetam lacef namuh fo desopmoc y

hsaw gnidulcni setsaw citsemod -  .setsaw lairtsudni dna retaw
 rof sdeen noitullop latnemnorivne gniworg ehT

 fo yduts eht ni tluser retaw etsaw gnitanimatnoced
 .egawes citsemod yllaicepse ,retaw etsaw fo noitaziretcarahc

nI   ylniam saw tnemtaert retaw etsaw citsemod ,tsap eht
 gnisaercni ,yltneceR .lavomer nobrac cinagro ot denifnoc

 dna gnipoleved ot sdael retaw etsaw eht ni noitullop
 negortin lortnoc ot seuqinhcet tnemtaert wen gnitnemelpmi

aweS .stnatullop ytiroirp rehto dna  a si tnalP tnemtaerT eg
 ,citsemod morf etsaw eht eviecer ot dengised ytilicaf

 slairetam evomer ot dna secruos lairtsudni dna laicremmoc
 dna htlaeh cilbup esimorpmoc dna ytilauq retaw egamad taht

 
 

 tI .smetsys gniviecer retaw otni degrahcsid nehw ytefas
ulcni  ot sessecorp lacigoloib dna ,lacimehc ,lacisyhp sed

 .stneutitsnoc sti no gnidneped stnanimatnoc suoirav evomer
er ot elbissop won si ti ygolonhcet decnavda gnisU -  esu

retaw gniknird rof tneulffe egawes  

 

 .i tnemetatS melborP  
 .1  roF  oH ,gnidliuB egelloc  lets  cte ,neetnaC &  ytnelp esu ew

 tneulffe ro eganiard hguorht yltcerid nworht & yliad retaw fo
 rof ti ezilitu tonnac & retaw ruo etsaw tsuj eW .yltcerid enil
 ,hsulF telioT ,gninedraG sa hcus enituor yliad lareneG ruo

roF .cte gninaelC roolF ,gnihsaw raC ro suB   evoba siht
 .ti rof retaw hserf & elbatop ezilitu ew noitarepo  

 tsoc eht os tliub ot yltsoc yrev si tnalp PTE syadawoN .2
.eveihca ot ksat yrassecen si noitcuder  

 
sevitcejbO .ii  

 si tnemtaert retaw etsaw fo evitcejbo lapicnirp ehT .1
amuh wolla ot yllareneg  tuohtiw desopsid eb ot stneulffe n

 larutan eht ot egamad elbatpeccanu ro htlaeh namuh ot regnad
 .tnemnorivne  

 .decudorp si maerts etsaw diulf efas yllatnemnorivne nA .2
 eht ot egamad elbatpeccanu ro htlaeh namuh ot regnad oN

detcepxe si tnemnorivne larutan . 
 lacigoloib dna lacimehc ,lacisyhp eht yduts oT .3

egelloc morf retaw etsaw citsemod eht fo noitaziretcarahc  
.tnalp tnemtaert egawes eht fo ngiseD .4  

 
 
  .iii epocS  

 ciborea rednu skrow knat rotcaer mlif oib deb gnivoM .1
f retaw taert ew hcihw ni tnemtaert  rehto esoprup yradnoces ro

.gniknird naht  
.retemarap esaerg liO & SST ,SDT ,Hp ylno ezylana eW .2  

 sa desu si egduls .e.i tnemtaert retfa tcudorpyb ehT .3
.erutlucirgA rof rezilitreF  

 si retaw siht erutlucirga ni desu eb osla nac retaw detaerT .4
detanilased  

 
 
 
 
 
 
 
 

tnalP tnemtaerT egaweS fo ngiseD  

 punA idokyaN ,raknahS hseplA lakahaM ,nujrA lanoS rakraheN ,ijavihS linpawS tnawaS
sadihoR rahsuT diaS ,darahS  
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  .vi ygolodohteM  

 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 

                                               
 

 
 

 
  

                                                                                                                                                                                                                                                                   
 

 
ON  

                                     
                    

                                    SEY  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 .giF  fo trahcwolF ygolodohteM  
 
 
 

 ,ngiseD gnirutcafunaM dna tnempoleveD  
 

tnalp fo stinu cisaB  .swollof sa era  
.1  gnineercS  
.2  knat noitcelloC  
.3  knat noitazilauqE  
.4  tinu RBBM  
.5  knat gniltteS  
.6  metsys gnisoD  
.7  retliF laocrahC  

.8  retliF dnaS  
 

 tluseR ekaT  
at lliw ew gnirutcafunam dna ngised retfA fo tluser lanif eht ek   

tnalp tnemtaert egawes eht  
 

noisulcnoC  
c ekat lliw ew yllaniF  tsoc rof tnalp depoleved fo noisulcno

.ycneiciffE dna noitcuder  
 
 

TNALP FO TUOYAL  
 

 
 
 

NGISED  TNALP FO  
 

 1. scitsiretcarahc egawes waR  
=tnalp eht gniretne wolf egawes .gvA yad/til0003  

5.1=rotcaf kaep emussA  
 wolf egawes .gvA =tnalp eht gniretne wolf egawes kaeP

rotcaf kaep × gniretne  
                                                                 5.1 × 0003=  
                                                           til0054= yad/  

til/gm293=DOC  
til/gm031=DOB  
til/gm868=SDT  
til/gm041=SST  

89.6=Hp  
2  .  rebmahc telnI  

m00052=wolf eht fo ytitnauQ 3 yad/til0003=yad/  
wolf kaeP  

                 =  m5.4= 3 01×02.5= yad/ -5m3  ces/ 0 ≈   

ces01=doirep noitneted emussA  
 noitneted emussa × wolf kaep = rebmahc telni eht fo emuloV

doirep  
                                               01× 0 =  
                                                0 =  

.deriuqer si rebmahc telni on oS  
ped emussA m06.0=wolf fo ht  

 NOITACIFITNEDI MELBORP  

ELBALIAVA ATAD  

D TNALP FO NGISE  

 DNA TNEMEPOLOVED
GNIRUTCAFUNAM  

TLUSER TSET  

 OT RORRE DNA LAIRT
TNECIFFE EROM EKAM  

TLUSER  

 ERA
 SEGNAHC
?DERIUQER

S???  

NOISULCNOC  
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=rebmahc telni rof deriuqer aerA  

                                                  = m2 

                                                m0= 2 

1 = oitar htdaerb ot htgnel emussA  

=knat eht fo htdaerB 1.0  

                                = 1.0×  

                                m01.0=  
 eht fo htdaerb × oitar htdaerb ot htgnel = knat eht fo htgneL

knat  
                               1.0×1=  
                               01.0=  

 .3 rebmahc neercS  
ed kaeP m0.0=wolf ngis 3 )102 .on egap OEEHPC(   s/  

.mm6 = rab neewteb gnicaps raelc emussA  
s/m06.0=neercs eht fo daeha yticoleV  

=lennahc neercs eht fo aerA 2×  

                                             = 2×  

                                           m0= 2 
m05.0=htped retaw edis gnipeeK  

)w( lennahc neercs hcae fo htdiW  
           =W 1.0×2×  

              m 0=  
rebmahc eht ni gninepo eht fo .oN  

X=W . X(+O - t)1  
gninepo fo .on=X ,erehW  

             rab eht neewteb ecaps raelc=O  
              talf eht fo ssenkciht=t  

                        (((= )6× )t+)2×  

                        (((= )6× )10.0+)2×  

                       1=  
O.X=sW=gninepo eht fo htdiw latoT  

                                                   
=  

                                        =  

                                                     600.0 =  
06=noitanilcni fo elgna emussA o. 

ces6=lennahc neercs ni doirep noitneted emussA  
doirep noitneted=rebmahc neercs fo htgnel emussA  yticolev

neercs eht fo daeh  
                                                      6= 06.0  
                                                      m6.3=  

 .4 knaT noitazilauqE  
.1 =esoporp knat eht fo .oN  

=wolf ngised kaeP  

                 =  

                 m5.4= 3 .yad/  
rh3=doirep noitneted emussA  

(=knat eht fo emuloV ) doirep noitneted  

                              (= ) 3 

                               m5265.0= 3 

ed emussA m2=nmuloc diuqil fo htp  

=knat noitazilauqe rof deriuqer aerA  

                                                   =   

                                                   m52182.0 = 2. 
1=oitar htdaerb ot htgneL  

(=knat eht fo htdaerB ) 5.0  

                           (= ) 5.0  

                           m1=  
 knat eht fo htdaerB =knat eht fo htgneL   htdaerb ot htgnel

oitar  
                        1= 1 

                   m1=  
 .5 tnemegnarra gnixiM  

%51=knat ni deriuqer DOB emussA  
til/gm031=egawes war fo DOB gnimocnI  

knat a ni deriuqer DOB emussA =ecuder eb ot DOB  
egawes war fo DOB gnimocnI  

                  %51 = 031  
                  til/gm5.91=  

DOB  =daol  

     yad/gk1.0=  
..DOB fo gk/gk 2 = daol DOB eht evomer ot deriuqer negyxO  

daol DOB=deriuqer negyxO   evomer ot deriuqer negyxO
daol DOB  

               1.0= 2 
               yad/gk2.0=  
               rh/gk10.0=  

tcA  =deriuqer ria lau  

 
              =  

                   m64.0= 3 rh/  
m01 rof sdirg noitarea elbbub esraoc edivorP 3 .rh/  

6  . pmup egawes waR  
2=pmup fo .oN  

=pmup eht fo epyT  
m00052=wolF .gvA 3 .yad/  

srh8=sruoh gnikrow fo .oN  
 yticapac wolF =deriuqer pmup fo  

 
                                      =  

                                              m5213= 3 rh/  
m41=deriuqer daeH  

 .7 knat noitaireA  
1=knat noitairea fo .oN  
dexim yletelpmoc wolF  
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Q- m00521=knat rep 3 yad/  011=DOB  
   
 

TNEMEGDELWONKCA  
a nekat sah tcejorp sihT   .gnimrots niarb dna krow drah fo tol

 .sgniht ynam a nrael ot su depleh hcihw tcejorp taerg a si sihT
 dna tcejorp raey lanif ruo sa tcejorp siht teg ot ykcul leef eW

 .forP .R.V elavaN   era eW .ediug tcejorp ruo sa  ot lufknaht
reh rof mih  H .ecnadiug dna pleh  ot ereht neeb syawla saw e

 ot lufknaht osla era eW .stbuod ruo raelc dna su egaruocne
 .forP elbaulav sih rof .L .R raknaM  

 ylimaf ruo knaht ot ekil dluow ew yllaniF .secivda dna emiT
 ni detarepooc ohw sdneirf dna .nac yeht yaw tseb eht  

031= - 02  
    011=  

0052=)dilos dednepsus rouqil xiM( SSLM  .til/gm  
=noitairea epyT  

1=rosserpmoc fo .oN  
06.7782=knat hcae fo aerA  m2 

1=oitar htgnel ot htdaerb emussA  
knat eht fo retemaiD  

.til0001=knat noitairea fo yticapaC  
2=htped emussA m 

m5.0=aerA 2 

                  =D  

                 =  

                     m8797.0=  
 
 

.8 retlif dnaS  
m00052=wolf egarevA 3 .yad/  

.srh8=sruoh gnitarepo retliF  
=wolf gnitarepO  

 
      =  
 
      = m 5213 3 .rh/  
 

 
 

OC NOISULCN  
 

 eht nI tneulffe eht ecuder lliw tnalp ehT    .tnuoma elbaredisnoc
 ni noitcuder tneiciffe   .PTS fo stinu tnemtaert morf retemarap

 ot pU  lacigoloib ta deniatbo si noitcuder .DOC %02  
 tub teltuo ni ereht era snoitairav Hp .tnemtaert   

eulav Hp teltuo  eht fo ngiseD  .Hp os egnar deriuqer ni era s
.enod si noitaredisnoc  lacimonoce htiw tnalp pts  

 
 

SECNAREFER  
 

.1  zizA .A dna matsuB imzA .M ,nidduramahK .F irtuP  
 fo noitadargeD eht rof stnegaeR s’notneF gnisU ,ramO

na erutarepmeT fo tceffE :enimalonaporposiiD  ,Hp d
 lairtsudnI dna tnemnorivnE no ecnerefnoC lanoitanretnI

 ,21 EEBCPI noitavonnI 21 ,1102 ,eropagniS -  .71  
.2   ,yddE dna flacteM  tnemtaerT :gnireenignE retawetsaW

 esueR dna warGcM ataT( -  .)3002 ,noitide htruoF ,lliH  
.3   ilA .M dna imiraK .F ,ifaddaN .K ,izeaV .F  ,idammahom

 tneulffe yradnoces rof edixoid enirolhc fo noitacilppA
 ,gnihsilop  latnemnorivnE fo lanruoJ lanoitanretnI

 ,)2(1 ,ygolonhceT & ecneicS 79 ,4002 -  .101  
.4   DOC fo lavomer ehT ,gnaY auhouG dna gnahZ nauxgniQ

 ,tnegaer notneF yb retawetsaw yrenifer morf EI  EE
 ,)ETESR( ecnerefnoC  4797 ,1102 ,anihC –  .7797  

.5    elitxeT ,ikswokreP naJ dna akslahciM aniraK ,soK hceL
 ,dohteM notneF eht yb tnemtaerT retawetsaW  & serbiF

 ,)4( 81 ,eporuE nretsaE ni selitxeT 501 ,0102 -  .901  
.6   nehnarG anigeR ailéC dna ittaneB selleT aiduáC  ,seravaT

 etsaW dexiM fo tnemtaerT eht rof ssecorP s’notneF
 ,).dE( nyzuP zsamoT .rD ni ,slacimehC  cinagrO

 noitnevnoC mlohkcotS eht retfA sraeY neT stnatulloP - 
 ,etadpU lacitylanA dna latnemnorivnE  )2102 ,hceTnI(

742 -  .072  
.7   lacimehc fo noitcudeR ,nawA ilA .M  morf dnamed negyxo

 cinortcelE ,noitadixo yb retawetsaw yrennaT  fo lanruoJ
 ,)1(3 yrtsimehC dooF dna larutlucirgA ,latnemnorivnE

526 ,4002 - .826  


