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AHHC KEVIV IMAWS HRAGSITT  LACINHCET DNANA

YTISREVINU  , IALIHB  
 rof mrof noitacilppA  gniraeppa ni  noitanimaxE ecnartnE eht  lanosreP/ rof weivretnI  

hP .D. margorP em 5102 ,  
 mrof noitacilppa siht gnillif roF(  eht ot refer esaelp )snoitcurtsni  
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 fo epyt etacidni degnellahc yllacisyhp fo esac nI d ytilibasi  
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11 . droceR cimedacA  21 ssalc morf( ht  )sdraw no  
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 emaN
 eht fo

maxE  
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 & emaN(
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 CGU ISC/ R )FRJ( / /TEN ETAG / TELS  rehto , F  pihswolle E  noitanimax D liate s 
  fo emaN

noitanimaxE  
enilpicsiD noitanimaxE  raeY  tluseR  
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2     
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21 .  hcraeseR/gnikroW ecneirepxE ecneirepxE gnihcaeT/  
.S  
.N  

noitaruD  reyolpmE  noitisoP  kroW fo erutaN  
morF  oT  

      
      
      
 
 
13.  dehsilbup srepap hcraeseR )teehs etarapes a ni liated edivorp esaelP(  

lanruoJ ni dehsilbup srepaP hcraeseR fo .oN  ecnerefnoC ni detneserp srepaP hcraeseR fo .oN  
  

 
 

14.  sey fi ,yltnerruc esruoc yna gniusrup uoy erA evig s  sliated  

…………………………………………………………………………………………………………………  
 

.51   tnemhsinup eht ,snosaer etats ,os fI ?uoy tsniaga nekat neeb sah noitca yranilpicsid yna rehtehW
 tnemhsinup eht gnidrawa ytirohtua fo ecnerefer dna dedrawa  
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16. tfarD dnameD fo sliateD  E / - )enilnO( tnemyap  
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 :etoN  fo eef noitacilppa ehT /0001 .sR - tfard dnamed hguorht diap eb tsum   fo ruovaf ni ,rartsigeR   imawS hragsittahhC
ytisrevinU lacinhceT dnanakeviV ialihB ,  knab dezilanoitan yna morf   ro  fo edom noitcelloc eef enilno etisbew UTVSC . 

 
 

seY   oN   
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tnacilppa eht yb noitaralceD  
 
   taht mriffa ylnmelos od I I  ron enilpicsidni fo tca yna rof dehsinup neeb ton evah I  yna ni snaem riafnu yna detpoda evah

.reveostahw esneffo rehto yna ni flesym devlovni ron noitanimaxe  
  nmelos rehtruf I dehsinruf noitamrofni taht mriffa yl   dna setacifitrec eht taht dna ;eurt era mrof noitacilppa siht ni em yb

.noitamrofni tnaveler yna delaecnoc ton evah I taht dna eniuneg era ,dettimbus evah I stnemucod eht fo seipoc tatsotohP eht  
   taht mriffa rehtruf I  erew em yb dehsinruf gnikatrednu eht dna noitamrofni eht taht dnuof si ti retfaereh egats yna ta fi

:neht eurt ton - 
 .eciton yna tuohtiw dellecnac yletaidemmi eb noitartsiger yM  
 orf deviecer dia laicnanif yna/pihsralohcs eht dnufer ot elbail eb llahs I tahT  ym gnirud ecruos rehto yna/ytisrevinU eht m

.emmargorp .D.hP  
  I tahT  llahs  ydaerla fi dna ytisrevinU siht ta tnemyolpme dna esruoc cimedaca yna ni noissimda erutuf morf derrabed eb

 I deyolpme  llahs .eciton yna tuohtiw dessimsid eb  
 ton esualc eht tuo ekirtS xob etairporppa eht ni kram kcit a tup dna elbacilppa - 

                                                     .setacifitrec noitargiM dna refsnarT eht dettimbus evah I  
 

mas eht timbus lliw tub ,setacifitrec noitargiM dna refsnarT eht dettimbus ton evah I  .dettimda fi ,shtnom 3 nihtiw e                                
                                        

  emit lluf rehto yna eusrup yltnerrucnoc ton llahs I secnanidrO deifidoM UTVSC eht rep sa taht mriffa ylnmelos osla I

a ro siht ta rehtie esruoc cimedaca .tnemhsinup dna snoitca diaserofa eht ot elbail eb llahs I os gniod dnuof fI .ytisrevinU rehto yn  

 

 :ecalP ......................               erutangiS  

 :etaD .......................              :emaN  

 

CRD( eettimmoC hcraeseR latnemtrapeD yb noitaziniturcS ) 
 

 acilppa ehT tn   ylud si dednemmocer ton/  dednemmocer  CRD yb . 
 .tset ecnartne ni raeppa ot deriuqer ton/deriuqer si etadidnac ehT  
 skramer rehto ynA . 

.oN .S  rebmeM CRD eht fo emaN  sutatS  erutangiS  
.1   

 
namriahC   

.2   
 

rebmeM   

.3   
 

rebmeM   

.4   
 

rebmeM   

 
F noitutitsnI fo daeH yb dedrawro  

 
 
 

erutangiS  
 
 

/lapicnirP CRD namriahC  
 laeS

 

 

laeS  
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                    tnacilppa eht fo erutangis nemicepS  
 
 

:etaD                                      I fo erutangiS reciffO gniuss  
                    laeS   

noitanimaxe gnirud tsum si foorp DI dilaV :etoN  
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IALIHB ,YTISREVINU LACINHCET DNANAKEVIV IMAWS HRAGSITTAHHC  
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is D.hP rof weivretnI lanosreP/noitanimaxE ecnartnE eht ni raeppa ot dettimrep 5102 . . 
                    tnacilppa eht fo erutangis nemicepS  

 gniwollof ehT noitanimaxe eht gnirud rotaligivni eht yb dellif eb ot si : 
 

maxE fo etaD  eenimaxE eht fo erutangiS  rotaligivnI eht fo emaN & erutangiS  
 
 
 

  

                                  
  fo erutangiS .tdpuS ertneC  
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 tneceR xiffA
 ruoloC
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SITTAHHC  ,YTISREVINU LACINHCET DNANAKEVIV IMAWS HRAG
IALIHB  

 
SNOITCURTSNI  ROF  GNILLIF  EHT  MROF  

 
 .yltaen mrof eht no seirtne eht TNIRP ro EPYT rehtiE  
  na timbus ot uoy eriuqer smeti llA  fles  fo ypoc detsetta a  .tnemucod  
  stnemucoD  desolcne eb ot cehc eht ni nevig era   .tsilk  
  fo eef noitacilppa ehT /0001 .sR -  tfard dnamed hguorht diap eb tsum  fo ruovaf ni rartsigeR ,  imawS hragsittahhC

ytisrevinU lacinhceT dnanakeviV ialihB ,   ialihB ta elbayap  knab dezilanoitan yna morf   ro  noitcelloc eef enilno
etisbew UTVSC fo edom . 

 hT .tfarD dnameD fo kcab eht ta eman reh/sih etirw dluohs etadidnac e  
 hpargotohp llA s xiffa de   eb tsum  eht emas . 

 
TSILKCEHC  ( KCIT  EHT  DESOLCNE  STNEMUCOD ) DNES  YLNO  DETSETTA  SEIPOC  

TON(  )SLANIGIRO  
 

.1  foorP   fo )BOD( htriB fo etaD . 

.2   fo ypoC TS/CS CBO/  etacifitreC , fi  .elbacilppa  

.3   fo ypoC TELS/ETAG/TEN/)FRJ( RISC/CGU   erocs .drac  

.4  steehs edarg/kram fo seipoC  detelpmoc emmargorp .G.P dna .G.U fo . 

.5  dehsilbup srepap lacinhceT fo tsiL , tnacilppa eht yb dengis ylud . 

.6  deyolpme rof( reyolpme morf etacifitreC gniveiler/noitcejbO oN  )setadidnac . 

.7  elbacilppa sa noitacilppa eht rof tfard dnameD ehT . 

.8  owT   desserdda fles  depmats 04 .sR( /-  )hcae epolevne s 32 fo  01x mc  mc  ezis ni . 

.9  hpargotohp ezis tropssap detsetta fles owT s. 
.01  raluger fo etacifitrec ecneirepxE  tcartnoc/  tnemtnioppa cilppa erehw  01 .on ecnanidrO deifidom eht rep sa elba  fo

UTVSC ialihB , . 
  

P YLTNERRUC HCIHW NI ENILPICSID FO TSIL .h D.  GNIEB ERA SEMMARGORP
 DEIRRAC :TUO  

 yrtsimehC deilppA  
 scitamehtaM deilppA  
 scisyhP deilppA  
 secneicS lacituecamrahP  
  tnemeganaM seitinamuH &  
 reenignE liviC gni  
 gnireenignE lacinahceM  
 gnireenignE lacirtcelE  
 gnireenignE scinortcelE dna lacirtcelE  
 gnireenignE noitacinummoceleT & scinortcelE  
 gnireenignE noitatnemurtsnI dna scinortcelE  
 secneicS retupmoC  ygolonhceT noitamrofnI &  
 oiB t ygolonhce  
 gnireenignE lacimehC  

 
 

 EROFEB RO NO HCAER TSUM MROF NOITACILPPA DETELPMOC EHT 62“ - 21 - ”5102  
 

 eht ot dettimbus eb dluohs noitacilppa ehT  eht fo rotceriD/lapicnirP  ertneC detangised
hcraeseR fo  



 

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC  
 

5102 noitanimaxE ecnartnE .D.hP fo erutcurtS  

 

.1  tseT nettirW  
.srh 3 rof skram 001 fo snoitces owt ni repap nettirw eno eb dluow erehT  

 noitceS – I  evitcepser morf snoitseuq epyt evitcejbo 04 .enilpicsid   )skraM 04(  
 noitceS –  II  .enilpicsid evitcepser fo aera dezilaiceps morf snoitseuq epyt evitcejbo 06  

)skraM 06(  
 etoN -   )skram 001 fo noitces eno eb lliw seitinamuH roF(  

 
.2  weivretnI lanosreP  

 
.3  tset nettirw morf noitpmexE  

nanidrO deifidom rep sA  dexaler/detpmexe eb yam ialihB ,UTVSC fo 4.3 esualc 01 .on ec
.yrogetac gniwollof rof tset nettirw morf  

)I(  /CGU fo drac erocs dilav htiw etadidnaC ( RISC .ETAG ro TELS ,TEN ,)FRJ  
)II(  hguorht eerged lihP.M gnissessop setadidnaC  a  na morf emmargorp raluger

ytisrevinU  yna yb etaroproc ni ytisrevinU rehto yna ro ytisrevinU demeed a ro ,
.ytisrevinU eht yb dezingocer dna ecrof ni gnieb emit eht rof wal  

)III(   raluger a gnidloh srehcaet egelloC/ytisrevinU dna redloh pihswollef rehcaeT
noitisop  )tnemtnioppa raluger(   dna  sah elpmoc  det owt  ecivres fo sraey   sa

.noitutitsnI/egelloc detailiffa/ytisrevinU eht fo tnemtraped a ni rehcaet  
)VI(   sraey owt gnivah snoitutitsnI lanoitanretnI/lanoitaN dezingocer yna fo tsitneicS

.ecneirepxe hcraeser fo  
)V(   evah ohw stnemtnioppa tcartnoc gnidloh srehcaeT  latot a rof rehcaet sa devres

 detailiffA/ytisrevinU eht fo tnemtraped a ni sraey ruof fo doirep muminim
.noitutitsnI/egelloc  

 



oN.S sralucitraP skrameR
1  eef .maxe ecnartnE .D.hP .sR 00.0001
2 eef tnemllornE .D.hP .sR 00.0001 etad deificeps ot pu
3 tnemllorne rof eef etaL .sR 00.05
4 eef noitargimmI .sR 00.005
5 eef maxe krow ecsruoC .sR 00.525
6 eef noitartsigeR .D.hP .sR 00.00001
7 eef troper ssergorp ylhtnom xiS .D.hP .sR 00.0002 troper hcae rof
8 eef noissimbus siseht .D.hP .sR 00.00002

tnuomA

 eef emmargorP .D.hP

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC



gaP  e 1  fo 03  
 

 

 
 

V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

 
emehcS noitanimaxE ecnartnE .D.hP 5102 ,  

 
 skraM mumixaM – 001                                               noitanimaxE fo noitaruD – srh 3  

 
 

           noitceS  – I 

gnitsisnoC  of 40 epyt evitcejbo  snoitseuq   enilpicsid tnaveler morf  eht fo .suballys  
 

           noitceS  – II  

gnitsisnoC  of 60  epyt evitcejbo snoitseuq  yna morf   noitazilaiceps eht fo of  eht  enilpicsid tnaveler
.suballys eht fo  

 eb llahs I noitces rof egathgiew ehT b llahs II noitces & %04 06 e %.



gaP  e 2  fo 03  
 

 
 

 
V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  

IALIHB  
emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS 5102 ,  

            ygolonhcetoiB :enilpicsiD  

                             noitceS – I 

goloiborciM y: P or oyrak t ci  a dn  eu yrak ot ci  llec  curts tu ;er  M orci b lai  n tu ir t oi n, rg ow ht  an c d tno ro ;l  
orciM b lai  em ta ob msil  ( rea bo ci  and ana ero cib  ser p ari t oi n, ohp t nyso ht  ;)sise Nit egor n f oitaxi n; 

lacimehC  b sisa  of mutat oi ns a dn  um t ega n ;s  M rci bo lai  eneg t ,sdimsalp( sci  rofsnart m ta i ,no  
udsnart c ,noit  c no itaguj on); M laiborci  d ytisrevi  ;serutaef citsiretcarahc dna  sesuriV .  

 
yrtsimehcoiB : Bi celomo u sel  a dn  ht rie  c no fo amr t ;noi  ahcamaR n ard n am p; kaeW  i tn er- 

mo cel u ral  i tn oitcare ns in b morcamoi o cel u ;sel  hC e lacim  a dn  uf nct oi n la  an ut er  fo   
e zn ;semy  iK net sci  fo  is n elg  s bu st ar te na d bi-s bu st ar te ne z emy  ac t yla zed er act oi n  ;s

oiB ne egre t ;sci  Met ba o msil  ,sisylocylG(  T AC  a dn  ixO dat evi  p oh ps oh alyr t oi n ;)  M me b ar n  e t ar ns op tr  
na d pump ;s  lleC  elcyc  and llec  worg ht  noc tro ;l  lleC  gis n ila ng na d  langis t ar ns ud cti no ; 

coiB hem laci  a dn  b oi hp lacisy  te hc niq seu  f ro  morcam o cel u ral  an sisyla  .  
 

oM l ce lu ar Biol ygo  dna  teneG ics: celoM u ral  st cur ut re fo  eg n se  a dn  ch mor o ;semos  DN  A
noitacilper  na d con rt o ;l  rT a tpircsn ion and i st  oc n lort ; rT a talsn ion la   ;sessecorp

alugeR t yro  oc tn slor  ni  pro setoyrak  na d eu oyrak t ;se  Mend aile n i hn ire tan ;ec   eneG
in caret t ;noi  moC p emel tn at ;noi  iL n ,egak  mocer binat noi  na d chro emosom  am pp in  artxE ;g

rhc o lamosom  i cnatirehn e; rhC o mosom al itairav o ;n  P talupo i no  sciteneg  ;  elbasopsnarT
esaesid citeneg fo sisab raluceloM ,stnemele s a snoitacilppa dn .  

 
Proc sse  cetoiB nh ol ygo : oiB pro ssec  t hce n lo o yg  for t eh  pro cud t oi n fo  llec  b oi m ssa  an  d
p oces/yramir dn yra  em tab ,setilo  su hc  sa  s’rekab  saey t, e ht a lon , ic t cir  ica d, ima no ica d oxe ,s -

oibitna ,sedirahcasylop t orp laiborciM ;.cte stnemgip dna sci oitacifirup ,noitcud n poib dna r sseco  
noitacilppa (s) of udni s lairt  en ;semyz  itcudorP on a dn  acifirup t oi n fo   recomb ani nt 

pro iet ns on a egral  acs el ; amorhC to arg hp ci  na d mem b ar ne b  desa b soi pe ara t oi n em th do ;s  
mmI bo li zi at oi n fo  e zn semy  and sllec  na d th rie  a pp cil at oi n f ro  ocoib n isrev no  pro .sessec  oreA b ci  

a dn  oreana b ci  b loi o lacig  p sessecor  of r ats b ili zat oi n fo   ;setsaw diuqil / dilos  noitaidemeroiB .  
oiB p ssecor  En eenig ir gn : iK net sci  of orcim b lai  worg ht , us b arts te tu ili zati no  na d rp odu tc  

f amro t ;noi  miS p el  stru tc ur de  om d sle ; St azilire t oi n fo  ria  a dn  em d ai ; ctaB h, fed-bat a hc dn  
oc tn i un ous p ;sessecor  eA rat oi n and atiga t ;noi  M ssa  t ar nsf re  in b caeroi ot ;sr  hR e ygolo  of 

f mre entat oi n lf uid ;s  lacS e- pu  ecnoc tp ;s  D gise n fo  f emre tn at noi  em d ;ai  V ira uo s t sepy  fo  
orcim b lai  na d e zn my e caer ot ;sr  snI tru tnem at oi n in b oi r cae ot sr .  



gaP  e 3  fo 03  
 

nalP t dna  Ani lam  cetoiB h on l ygo : laicepS  f tae u ser  na d o agr nizat oi n fo  p al tn  ;sllec  
toT i ;ycnetop  renegeR a noit  fo  ;stnalp  Pl tna  stcudorp  fo  udni s airt l ;ecnatropmi  

cudorp dna syawhtap cilobatem rojam fo yrtsimehcoiB eh dna cihportotuA ;st t rg cihportore owt ;h  
alP tn  worg ht  ger u tal o sr  a dn  ;sroticile  lleC  su eps n ois n cul ut er  d leve o :tnemp  em t oh d lo o ,yg  

ik net sci  of rg ow ht  a dn  p dor u oitc n f amro t ,noi  n tu eir nt o tp imi zat P ;noi or duct oi n of noces d yra  
em ta ob setil  by p nal t sus pen nois  cul ut re ;s  yriaH  r oo t culture dna s  noitavitluc rieht .  ni seuqinhceT

gnisiar  seicnegsnart  .  
Char etca r tsi i sc  of an ami l lec ls: Metab ,msilo  aluger t oi  n and nut ir t oi n la  er uq nemeri ts of ssam r  

luc t avi ti no  of an lami  llec  cu tl ure ;s  iK net sci  fo  llec  worg ht  a dn  p dor uct fo mr a noit  a dn  e ff ce t of 
raehs  fo ecr ; P or du tc  na d us bst ar te t ar n ps ort; M rci o & rcam o- irrac er cul ut ;er  amodirbyH  

cet onh ;ygol  eviL  st kco  rpmi o nemev t; inolC ng in an slami ; eneG t ci  ni gnireenigne   llec lamina
llec laminA ;erutluc  noitavreserp .  

I mm u on l :ygo  Th ro e igi n of mmi u ygolon ; nI h ere nt ummi nit ;y  Humo lar  na  d llec  em d ai t  de
mmi nu it ;y  Pr ami ry dna  oces dn yra  myl hp io d o agr n; A tn egi n; B and T sllec   dna

M porca h ;sega  M ja or mocotsih patib ili ty comp xel  (M ;)CH  An egit n pro issec ng dna  
pre atnes t ;noi  tnyS h sise   fo na tibody na  d erces t oi n; M celo u ral  ba o sis f itna bod  y d isrevi t  ;y

lanolcyloP  na d mono lanolc  a tn i ydob ; oC m melp e tn ; egitnA n- na t obi dy noitcaer  ;
alugeR t oi n of mmi nu e ser pon ;es  ummI ne ot ecnarel ; pyH er es n ;ytivitis  A tu mmio nu it ;y   tfarG
susrev  tsoh  noitcaer .  

hceT AND tnanibmoceR on l ygo : na noitcirtseR d ne noitacifidom z  :srotceV ;semy p imsal d  ,
b oiretca hp ega  and to h re  lariv  tcev o ,sr  co ims d ,s  iT  p imsal d, saey t ra tif laici  chro ;emosom  c ND A 

na d eg on cim  D AN  il b ar r ;y  eneG  alosi t oi n; eG ne olc nin ;g  xE pre oiss n of olc n de  eg n ;e  
T ar ns op os ns dna  eg ne egrat tin ;g  D AN  al b ile n ;g  AND  es uq en ;gnic  Po emyl r esa  niahc  

tcaer i ;sno  ND A nitnirpregnif g; nrehtuoS  and nrehtron  bl ;gnitto  In-  utis h by ridizati no ; 
PAR D; PLFR ; iS te-d ceri ted um t ;sisenega  eG ne t ar nsf re  t hce on igol e ;s  eneG  ypareht .  

scitamrofnioiB : M ja or b oi fni o amr t sci  re os u secr  (N IBC , IBE , ;)ySAPxE  S qe eu n ec  s dna tru tc ure 
datab ;sesa  eS uq en ec  an sisyla  (b celomoi u ral  es q eu n ec  f eli  amrof t ,s  irocs ng am t ,secir  

qes uen ec  gila n ,tnem  ph ly o eg n ;)y  eG on scim  a dn  Proteo scim  egraL(  eg elacs on em  es q eu n ic ng 
st ar t seige ; moC p ara t evi  neg o ;scim  nU d tsre anding DNA aorcim r a syar dn  pr to ie n rra a ;)sy  
Mo cel u ral  iledom ng na d mis u al t oi ns (b cisa  oc n ec pts in ulc din ecrof fo tpecnoc g  )sdleif .  
 
 

***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

ecnartnE rof suballyS  emmargorp .D.hP ni noissimdA rof noitanimaxE 5102 ,  

liviC : enilpicsiD  gnireenignE  

                      noitceS - I 

LARUTCURTS  REENIGNE I GN  

ceM ha in sc :  eB dn ing tnemom  a dn  shear f ecro  in stat aci l yl  ed t imre nate bea .sm  s elpmiS tre ss  
na d iarts n re al t oi nship:  Str sse  a dn  niarts  in t ow  d emi n ois n ,s  p ir n ic p la  ,sesserts  stre  ss

t ar ns of amr t oi n, Mo s’rh  .elcric  miS p el  ben id ng theo ,yr  f xel u lar  and sh rae  stre  ,sess nu lacirtemmys  
neb din ,g  raehs  nec tre. Th ni  llaw de  pre ss u er  ,slessev  u in f mro  t  ,nmuloc fo gnilkcub ,noisro

denibmoc  dna  tcerid  gnidneb  .sesserts  

tS r utcu ral anA l sy is:  sisylanA  fo  ats t yllaci  det imre nate tru sess , ,sehcra  bea ,sm  ac b a sel dn  
,semarf  d si p nemecal ts in stat yllaci  ed t animre te struct seru  na d an sisyla  of stat   yllaci

i dn et re min eta  rts uc ut ser  by f ecro /en ygre  htem do s, an sisyla  by d si p emecal tn  em th do ols( s pe 
ed f cel t noi  na d tnemom  d si t bir tu noi  tem oh ,)sd  i fn luence il n se  f ro  det imre n eta   serutcurts .  

C no cr ete  tS ur tc ru se :  oC n rc te e T ygolonhce  - pro rep t sei  of oc n rc te ,e  b scisa  fo   xim d se ign, 
oC n erc te d ngise  – b cisa  ikrow ng ts sser  a dn  imil t state d gise n ecnoc pt ,s  anal  sisy of ult etami  
aol d ac p ica ty and gised n of em bm sre  subje detc  to xelf ure, sh  dna noisserpmoc ,rae

.sdohtem etats timil yb noisrot  

eetS l tS ur c rut se : An sisyla  a dn  d gise n of ten ois n a dn  comp oisser n em m ,sreb  b mae   dna beam – 
co mul n ,s  co mul n b .sesa  noC n oitce ns mis p el  na d ecce n ,cirt  beam-colu nm  snoitcennoc , 

citsalP  fo sisylana  semarf dna smaeb .  

 
GNIREENIGNE LACINHCETOEG   

ioS l ceM h na i sc :  nigirO  fo  ,slios  lios  acifissalc ti no , th er e-ph esa  sys t ,me  fu dn ema tn  la
ifed nit oi n ,s  ler at oi nship a dn  i tn rre e al t oi nship .s  reP me ba ili ty & ees p ,ega  e ff ce t evi  st  ,elpicnirp sser

,noitadilosnoc  htgnerts raehs ,noitcapmoc .  

nuoF d ta i no  En eenig nir g:  S bu  – surf eca  in agitsev t oi ns – cs o ,ep  gnillird  ob er  h mas ,selo p il n ,g  
pen arte t oi n set t ,s  alp te aol d t se t, raE th p sser ure th oe ,seir  e ff tce  of aw t re  tab ,el  ereyal d ,slios  
St iliba ty of ols pes- ni fin eti  ols p ,se  finite ols p .se  Foun ad t oi n typ se  –    f uo dn at noi  d gise n 
er q eriu m ne t .s  Sh lla ow f nuo dat oi ns – b irae ng ac p ica t ,y  ceffe t s fo hap ,e  aw t re  ta lb e na d hto re  

f rotca ,s  st sser  irtsid but oi n, es t elt me tn  an sisyla  in as dn s &   yalc s. De f pe uo dn at oi ns – elip  t py e ,s  
d ny am ci  & stat ci  of alumr e, aol d icapac ty fo  p seli  ,syalc & sdnas ni  noitcirf niks evitagen .  

SECRUOSER RETAW  GNIREENIGNE  
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F ul di  ceM han sci  dna  yH rd scilua : orP p re t ei s of lf uid ,s  p ir n ic p el  of oc n avres t noi  fo   ,ssam
mo tnem um en ygre  na d pserroc no id ng e uq oita n ,s  potent lai  f ,wol  a pp acil ti no s  fo
mo tnem um a  dn onreB u s’ill  e uq at oi n, imal n ra  na ut d r ub nel f t ,wol  f wol  in pip se . tpecnoC  fo  
bound yra  reyal  na  d its worg ht . inU fo mr  f ol ,w  irc it lac  f wol  na  d arg d yllau  eirav d f wol  ni  cha nn ,sle  

iceps f ci  en ygre  oc n ec pt, h dy rau cil  jump. Fo secr  on mmi e esr d dob ,sei  em wolf a emerus nts ni  
ch na n ,sle  tan sk  a dn  pip .se  D emi n ois n la  an sisyla  and hyd ar u cil  gniledom . eniK mat sci  of 

,wolf  icolev ty t air n selg  and iceps f ci  eps ed of pumps senibrut dna .  

golordyH y:  cigolordyH  ,elcyc  lafniar l, ve pa itaro o ,n  noitartlifni , gats e egrahcsid  
spihsnoitaler , nu it h rdy o arg ph ,s  f ool d se t ami ti no , vreser o ri  ac p ica t ,y  re vres o ri  dna  lennahc  

gnituor . lleW  hy .sciluard  

rI tagir ion:  Dut ,y  d le t ,a  se t ami t oi n of ave op -t ar n arips t oi n. orC p aw t re  er uq eri m ne t  .s D gise n fo  
il ned and un il n de  ac n ,sla  ,syawretaw  h dae  ,skrow  ivarg ty d sma  and sp  ,syawlli D ngise  of sriew  
no  rep me ba el  foundati no . sepyT  of agirri t oi n sys t ,me  agirri t oi n l retaW ,sdohtem gniggo  dna  

slios cidos ,eganiard .  

LATNEMNORIVNE  GNIREENIGNE  

W eta r requ ri eme n st : Qu ila ty sta dn ra sd , b cisa  unit pro sessec  na d op oitare ns f ro  aw t  re
,tnemtaert  D ir n ik ng retaw  sta dn ra d ,s  aw t re  qer u eri me tn ,s  b cisa  unit op are t oi ns dna  tinu  

pro sessec  f ro  su ecafr  aw t re  t aer t ,tnem  di irts tub oi n fo  retaw  . egaweS  a  dn rewes a  eg t ,tnemtaer  
qu na tity and ch cara t sire tics fo  awetsaw t .re  Pr ,yrami  oces dn yra  a dn  ret t  yrai t tnemtaer  of 

,retawetsaw  uls d eg  d si op ,las  ef lf u ne t d csi h egra  st na d ra d ,s  semoD t saw ci t ,tnemtaert retawe  
qu na tity fo  ch siretcara t sci  of d semo t ci  saw t ,retawe  p yramir  oces dna nd  yra treat em nt inU t 
op are t oi ns and un ti  p sessecor  of d semo t ci  egduls ,retawetsaw  .lasopsid  

iA r oP l tul ion: yT p se  of ullop t na t ,s  ht rie  os u secr  and mi p ca t ,s  ria  op ull ti no  em t  ria ,ygolor
 noitullop ,lortnoc  ria  dna sdradnats ytilauq  stimil  .  

lapicinuM  oS il d W sa t se :  siretcarahC t ,sci  areneg tion, co ll ection na d art nsp ro tat oi n o os f lid 
saw t ,se  en ig n ree ed ,smetsys  f ro  ilos d saw te am n emega tn  er( u es / ,elcycer  en  ,yrevocer ygre

dna tnemtaert  )lasopsid .  

PSNART GNIREENIGNE NOITATRO   

Hi hg w ya  nalP n gni :  emoeG t cir  gised n of h gi h ,syaw  t se ting na d sp ice f itaci ons of p iva ng slairetam  ,
fo ngised  dna elbixelf  digir  .stnemevap  

rT affic Engi een ring:  T ar ff ci  carahc t sire t ,sci  t eh o yr  fo  t ar ff ci  f ,wol  int itcesre no  d ise g ciffart ,n  
sngis  yticapac yawhgih ,ngised langis dna .  

 
                                                                              ***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  

IALIHB  
orp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS emmarg 5102 ,  

retupmoC : enilpicsiD  )ACM ,TI ,ESC rof( secneicS  

    noitceS - I 

oC m retup  :erutcetihcrA  arutcetihcrA l ifissalc c ita on sc eh m ,se  Me yrom  om d le s  ,
CSIR ,gninilepiP  ,CSIC  noitcennocretni dna ,ycnedneped atad ,serutcetihcra WILV  krowten .  

oS ftware syS t sme : Data stru serutc  a dn  glA o :smhtir  t eh  not oi n of abst tcar  d ata  t s ,sepy t ,kca  
uq eu ,e  sil t, es t, irts n ,g  t er e, bin yra  craes h ,eert  eh pa , arg hp , rt ee and hparg  t ,slasrevar  

c no cen ted compon ne t ,s  sp na ning t ,seer  s oh rt se t p ta h ,s  h sa hin ,g  ros tin ,g  aes rc ih ng, d gise n 
t inhce uq se  eerg( d ,y  d ny a ,cim  edivid  a  dn con uq e ,r  iroglA ht m d gise b n i y udn ct oi n ,)  mysa pt to ci  
an sisyla  seb( t, srow t, egareva  )sesac  of t emi  and sp ,eca  upp  cisaB ,sdnuob rewol dna re

 sessalc ytixelpmoc fo stpecnoc – PN ,PN ,P - ,drah  PN - etelpmoc .  

mmargorP gni  teM hod ygolo : ocS p ,e  b ni din ,g  p mara te re  p ,gnissa  isrucer no , p ecor ud er   o tneir de  
rp o immarg ng – data t sepy  a dn  d aralce t oi n ,s  issa g nemn t and oc tn rol f s wol tat neme t ,s  1-d 

a dn  2-d rra a ,sy  f nu cti no ,s  poin sret ; oC n pec ts of ob cej t-o eir n det    gnimmargorp - essalc  ,s
.gnidaolrevo rotarepo ,msihpromylop ,ecnatirehni ,stcejbo  

gnitarepO  :smetsyS  stpecnoc lacissalC  ,ycnerrucnoc(  ,noitazinorhcnys  ,)kcoldaed  D si t ubir t de  
Op are ting syS tem, mult ti h aer din ,g  i tn er- rp o ssec  moc mun aci it on, cs UPC he ud il n ,g  mem o yr  

am n ega me tn , f eli  sys t ,sme  O/I  sys t ,sme  pr to ce t oi n na d uces rit gnimmargorp llehs ,y .  

nI of r tam ion smetsyS  dna  oS ftware Engi een r gni : SD ,CL  p al nn ing dna  am n iga ng t eh  

,gnitset ,gnidoc ,ngised ,tcejorP  ,noitatnemelpmi   .ecnanetniam  

Da sabat e :s  E-R d ,smargai  ob cej t a dn  ler ta oi n la  ,ledom  datab esa  gised n, ni t irge t  y
c no st iar tn ,s  n mro al of ,smr  q yreu  al ngu sega  (S ,)LQ  elif  stru tc u ser  qes( u ne t ,lai  in exed d b ,) -  ,seert

dna noitcasnart  ycnerrucnoc  lortnoc .  

ataD  ummoC in tac io  n moC dna p etu r teN wor sk : ISO/OSI  a  dn PCT / PI  st ,skca  t ar n em noissims d ,ai  
ad ta en oc din ,g  multip nixel g, f wol  na d rorre  noc tro ,l  AL N t ce hno seigol  E( ht re net  , t eko n ir n ,)g  
en two kr  d secive  – iws t ,sehc  ag t ,syawe  rout ,sre  net krow  uces rity – yrc tp pargo h ,y  d igi t la  
gis nat ru e, f ,sllaweri  uor ting oc n ec pt ,s  TA M, uQ ue ing theo yr  –   q 1/M/M nossiop ,seueu  dna  

rehto            .snoitubirtsid  

 

***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS 5102 ,  

 gnireenignE lacirtcelE :enilpicsiD  

 .ggnE lacirtcelE rof nommoC( scinortcelE & lacirtcelE dna  )gnireenignE  

                          noitceS - I 

El ce tric Ci cr u ti s na d Fi le ds: Net krow  arg hp , ,LCK  KV ,L  don e and sem h an ,sisyla  t ar n tneis   re ops n es  
fo  dc a dn  ca  en two ;skr  is un ios d la  st ae dy-state an ,sisyla  anoser n ,ec  b cisa  f li t c re no ec tp ;s  laedi  

rruc en  t a dn  lov t os ega u evehT ,secr nin roN ,s’ ton s’  dna noitisoprepuS dna   M mixa um Po rew  
T ar n refs  theo ,smer  two- op rt netwo ,skr  th eer  ph esa  cric uit ;s  aG u ss   Theo er m, cirtcele  f lei d 
a dn  p neto t lai  ud e to iop tn , il n ,e  p al ne a dn  ps h lacire  ch gra e s’erepmA ;snoitubirtsid  toiB dna -

;scirtceleid ;ecnatcudni ;swal s’travaS  naticapac ce.  
angiS ls dna  S smetsy : eserpeR tn at oi n fo  co nitn uou s a dn  d rcsi ete-t emi  gis n ;sla  sh fi tin a g dn  
ilacs ng op are it on ;s  il nea ,r  mit e- tnairavni  a dn  ac u las  sys tem ;s  F uo eir r seires  r pe eser tn at oi n 

of oc tn ni uous p oire d ci  gis n ;sla  mas p il ng ht roe e ;m  oF uri ,re  aL p ecal  na d Z   nart s smrof .  
senihcaM lacirtcelE :  remrofsnart esahp elgniS - rosahp ,tiucric tnelaviuqe  ,margaid   ,stset

re alug t oi n na d ef eicif n ;yc  ht eer  ph esa  t ar ns of emr rs - oc nn ce tion ,s  p lellara  op are t  ;noi
au ot t ar nsf remro ; en ygre  c no noisrev  p ir n ic lp ;se  DC cam hin se  - t py e ,s  iw dn in  ,sg

eg n are ot r ch cara t ,scitsire  amra ut er  caer t oi n dna  co mm u at t oi n, st ra ting a dn  sp c dee tno rol 
of ;srotom  th er e ph esa  ni ud ct oi n om ot sr  - p ir n ic p ,sel  t ,sepy  p re f amro n c ec h cara t sire t ,sci  

rats ting and sp ee d oc tn ;lor  is n elg  ph esa  induc oit n om t ;sro  ys nch or nou cam s hin se  - 
p amrofre n ,ec  ger u al t oi n and p lellara  o rep ta ion fo  areneg t ,sro  rotom   ,gnitrats

;snoitacilppa dna scitsiretcarahc  ovres  dna  ,srotom reppets  laiceps  am senihc  .  
oP wer syS t sme : cisaB  op rew  eg n are t oi n oc n ec tp ;s  t ar n oissims n line om d sle   dna

p rofre man ;ec  ac b el  p amrofre n ,ec  insu al ti no ; roc no a dna  ar d oi  i tn re f ;ecnere  d si t ir ub noit  sys t ;sme  
per- nu it uq na tit sei ; ub s mi pedan ec  a dn  ad im tt an ec  am t ;secir  ol da  f ;wol  ov egatl  oc n ;lort  

op w re  rotcaf  co itcerr on; oce n cimo  tarepo ion; nopmoc lacirtemmys e tn s; fa lu t na aly ;sis  
picnirp l se  of nerrucrevo t, d fi f ere tn lai  dna   ecnatsid pro oitcet n; ilos d etats  syaler  and 

d igi t la  p or t ce t ;noi  cric uit bre sreka ; sys tem stab iws ,stpecnoc ytili dna sevruc gn   aera lauqe
;noiretirc  CDVH  dna noissimsnart  STCAF  .  

C no rt lo  syS t sme : irP n selpic  of f dee b ;kca  t ar nsf re  nuf ct ;noi  b kcol  d ;smargai  ste da y-st re eta or ;sr  
oR uth na d N siuqi t t ce nh i uq ;se  B do e pl to ;s  r oo t ;icol  ,gal  dael  and el ad- snepmoc gal a ;noit  
ats te caps e ledom ; ts a et  tr itisna on ,xirtam  tnoc r liballo i yt  dna   ilibavresbo ty.  

 
rtcelE i lac  dna  El ce rt o in c saeM ru eme nts: irB d seg  and op te tn ;sretemoi  P MM ,C  ri gnivom no , 

d ny amo em t re  na d i udn ct noi  t epy  instru em tn ;s  saem u tnemer  of lov t ,ega  cu nerr t  , op ,rew  
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en ygre  and p rewo  f ca t ro ; instru em nt t ar nsf ;sremro  d latigi  lov t em t sre  dna  mult mi te ;sre  
hp ,esa  t emi  a dn  f er q eu n yc  em asu emer n ;t  Q- em t ;sre  csollicso o  cirtemoitnetop ;sep

;sredrocer  rorre  sisylana .  
nA al go  na d Digi lat  El tce ron sci : Ch cara t sire t sci  fo  d oi d ,se  JB T, EF T; ma p sreifil  - b isai n ,g  

e uq elavi tn  cric uit dna  f qer uen yc  re ops n ;es  allicso to sr  a dn  f ee d kcab  ma p il f ;srei  
po are t lanoi  ma p il f ei rs - ch cara t sire t sci  a dn  pa p acil t oi n ;s  mis p el  evitca  lif t sre ; sOCV  and t ;sremi  

combinat oi n la  a dn  qes ue tn lai  cigol  iucric t ;s  multip exel r; imhcS tt t reggir ; lum ti- arbiv to ;sr  mas p el  
na d loh d ;stiucric  /A D a dn  D/A oc n sretrev ; 61  & 8-bit orcim p rossecor  ,erutcetihcra ,scisab  

gnimmargorp  dna  .gnicafretni   
oP wer El tce ro in sc  dna  D ir sev : ocimeS nduct ro  p rewo  d ,sedoi  t ar n sis t ,sro  ht tsiry o ,sr   t scair , 

,sOTG  M EFSO Ts a dn  BGI Ts - stat ci  ch siretcara t sci  and p icnir p sel  fo  po are ti ;no  t ireggir ng 
iucric t ;s  hp esa  oc n rt ol cer t ;sreifi  b egdir  oc n rev t sre  - uf yll  co rtn o dell  na d hal c f tno ro ell d; 

p ir n ic p sel  of c poh srep  na d in rev t ;sre  b sa is oc n pec ts fo  adju ats b el  sp ee d d sevird ca dna c .  
dA decnav  oT p sci  ni  El ce rt laci  En ig n ee ir :gn  rA tif laici  Neu lar  Net ,krow  F zzu y sys t  ,sme Neuro-

fuzzy sys tems a dn  eg net ci  gla o ir ht ,sm  miS u al t noi  t sloo  u es d ni  lE ect gnireenignE lacir .  
                                                                    

 
   ***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS 5102 ,  

 :enilpicsiD gnireenignE noitatnemurtsnI dna scinortcelE  
 noitceS - I 

 
o scisaB :smetsyS tnemerusaeM dna stiucriC f   tiucriC .sisylanA ladon dna hsem ,swal s’ffohcriK

enO .smeroeht - owt dna trop -  fo scitsiretcarahc cimanyd dna citatS .snoitcnuF krowteN trop
atad fo sisylana lacitsitatS .sisylana ytniatrecnu dna rorrE .smetsyS tnemerusaeM  .gnittif evruc dna  

:noitatnemurtsnI lairtsudnI dna tnemerusaeM lacinahceM ,srecudsnarT   ,eviticapaC ,evitsiseR
 ,tnemecalpsid fo tnemerusaeM .gninoitidnoc langis rieht dna srecudsnart cirtceleozeip dna evitcudnI

 dna lanoitalsnart( noitarelecca dna yticolev  .kcohs dna noitarbiv ,euqrot ,ecrof ,)lanoitator
 ,ytivitcudnoc ,Hp fo tnemerusaeM .level diuqil dna erutarepmet ,wolf ,erusserp fo tnemerusaeM

.ytidimuh dna ytisocsiv  
scinortcelE golanA : snarT .stiucric edoiD .TEFSOM dna TEFJ ,TJB ,edoid fo scitsiretcarahC  wol ta srotsi

itlum dna elgnis ,sreifilpmA ,seicneuqerf hgih dna -  ,sreifilpma lanoitarepO .sreifilpma kcabdeeF .egats
V .reifitcer noisicerP .reifilpma noitatnemurtsnI .snoitarugifnoc tiucric dna scitsiretcarahc - ot - I dna I - ot -

pO .retrevnoc V - vitca desab pmA .srotareneg langis dna srotallicsO .sretlif e  
:scinortcelE latigiD   ,LTT ,seilimaf CI .snoitcnuf naelooB fo noitaziminim ,stiucric cigol lanoitanibmoC

onom dna sremit ,reggirt ttimhcS ,srotarapmoC .stiucric citemhtirA .SOMC dna SOM - itlum elbats -
eS .rotarbiv pilf ,stiucric laitneuq - golanA .tiucric H/S ,rexelpitluM .sretsiger tfihs ,sretnuoc ,spolf - ot -

latigiD dna latigiD - ot -  ,snoitacilppa rossecorporciM .metsys rebmun fo scisaB .sretrevnoc golanA
tupni dna yromem - .srellortnocorciM .gnicafretni tuptuo  

yS ,slangiS snoitacinummoC dna smets :  refsnart ,esnopser eslupmI .slangis cidoirepa dna cidoireP
tsrif fo esnopser ycneuqerf dna noitcnuf -  dna noitalerroc ,noitulovnoC .smetsys redro dnoces dna

mi ,metsys emit etercsiD .smetsys tnairavni emit raenil fo scitsiretcarahc  .esnopser ycneuqerf dna eslup
 .noitaludomed dna noitaludom ycneuqerf dna edutilpmA .sretlif RIF dna RII .noitcnuf refsnart esluP
 tfihs edutilpmA .gnixelpitlum noisivid emit dna ycneuqerF .noitaludom edoc eslup ,meroeht gnilpmaS

iyek tfihs ycneuqerf ,gniyek .noitaludom latigid rof gniyek tfihs eslup dna gn  
:stnemerusaeM cinortcelE dna lacirtcelE   .C dna L ,R fo tnemerusaem ,sretemoitnetop dna segdirB

 .seborp tnerruc C.D & C.A .ygrene dna rotcaf rewop ,rewop ,tnerruc ,egatlov fo stnemerusaeM
urtsni fo noisnetxE Q .segnar tnem - itlum dna retemtlov latigiD .rezylana mrofevaw dna retem -  .retem

 lellarap dna laireS .epocsollicso yar edohtaC .stnemerusaem ycneuqerf dna esahp ,emiT
.gnidnuorg dna gnidleihS .noitacinummoc  

:lortnoC ssecorP dna smetsyS lortnoC  cnirp kcabdeeF  ,esnopseR tneisnarT .shparg wolf langiS .selpi
ydaets - etats -  dna esahP .smetsys yaled emiT .icol toor ,tolp edoB .airetirc tsiuqyN dna htuoR .srorre

 metsys citamuenp dna ciluardyh ,lacinahceM .smetsys fo noitatneserper ecaps etatS .nigram niag
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S .stnenopmoc nO .srotom pets dna ovres ,riap orhcny - P ,P ,edacsac ,ffo - P ,I -I-  dna drawrof deef ,D
.srellortnoc yzzuF ,rellortnoc evitavired  

:noitatnemurtsnI lacidemoiB dna lacitpO ,lacitylanA   RI dna elbisiv ,VU .yrtemortceps ssaM
X .yrtemortceps - itaidar raelcun dna yar  ,resal ,DEL ,srotceted dna secruos lacitpO .stnemerusaem no

otohP - otohp ,edoid -  .ygolortem ni snoitacilppa ,sretemorefretnI .scitsiretcarahc rieht dna rotsiser
nosartlU .stnemerusaem lacinilC .GME dna GCE ,GEE ,stnemurtsni lacidemoiB .scitpo rebif fo scisaB  ci

.yhpargomoT detsissA retupmoC fo selpicnirP .yhpargonosartlU dna srecudsnart  
 
 
              ***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  

IALIHB  
rgorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS emma 5102 ,  

tcelE :enilpicsiD r eT & scino l gnireenignE noitacinummoce  

                                                                  noitceS - I 

El ce rt on ci  iveD c se  na d C ri uc i st : ygrenE  ab dn s in cilis no , ni t ir n cis  and xe t ir n cis  ocilis n  . reirraC  
art n trops  ni  cilis no : d fi uf ois n cu rr ent, d fir t cu nerr t, om b ili t ,y  a dn  re ivitsis ty  .  eG n are it on na d 

re moc binat oi n fo  irrac e sr . p-n uj nct oi n di do e, ,TJB  FJ TE , M SO  ac p ica ot ,r   M EFSO T, Sp laice  
d oi d ,se  D ecive  hcet n :ygolo  i tn arge ted cric uits f acirba t oi n pro  ,ssec  

 ,noitadixO atnalpmi noi ,noisuffid t  ,yhpargohtilotohp ,noi n-tub  , p-tu na b d iwt ntu  SOMC b  
sedoiD ,ssecorP  dna  stiucriC rotsisnarT  .  

dA decnav  nA alog Ci cr u ti s: Di ff nere t lai  and op are t oi n la  ma p il f rei  dna  its a pp acil t oi ns.   
rF qe eu n yc  ser pon es  of ma p il if .sre  iS un ios dal cso alli t ;sro  irc t oire n for allicso t ;noi  Pa  eviss  

evitcA &  seilppus rewoP ,sretlif .  
dA decnav  Di atig l ci cr u sti : cigoL  ag t ;se  d latigi  CI  f ima l sei  (D ,LT  TT ,L  ,LCE  M )SOMC dna ,SO . 
moC bina ot lair  cric uit :s  ira ht em t ci  cric uit ,s  edoc  c no rev t ,sre  mu itl p  ,srexel d redoce ,s  ORP Ms 

and LP As. Se uq e tn lai  iucric t :s  al tch se  dna  f il p-f ol p ,s  oc nu sret  a dn  hs fi t- sretsiger . cudnocimeS t ro  
em m .seiro  M rci po ro ssec o sr  & M rci o noc t rellor  808( 5, 80 ,68  08 5 :)1   ,erutcetihcra

yromem ,gnimmargorp  dna  O/I  .gnicafretni   
angiS ls na d syS t sme : eD finit oi ns dna  p or p re t sei  of aL p ecal  t ar n mrofs  a dn  d etercsi  

mrofsnart , FD T na d FF T, z-t ar ns of .mr  LTI syS tem ,s  c no lov tu i no , selop  and rez o  ,s  
re ila zat noi  na d an sisyla  of D latigi  .sretliF  crA hit tce u er  fo  D PS  rP o ssec o ,sr  D latigi  egami   

gnissecorP  .seuqinhcet   
C no t lor  syS t sme : cisaB  oc tn or l sys tem enopmoc tn ;s  b kcol  d ammargai t ci  d ircse tp oi n,  noitcuder
o  f b  kcol d smargai . epO  n lo po  na  d esolc d ool p ef( edb )kca  sys t a sme n s d tab ili t sisylana y  fo  th se e 

.smetsys  giS n la  f wol  parg hs and t rieh  u es  in ed t imre n gni  t ar nsf  re nuf ctions of ;smetsys  
t ar n neis t a dn  st ae dy etats  an sisyla  fo  ITL  c tno lor  sys tems an  d ycneuqerf  ser pon .es  oT o sl  and 
t ce nh i uq se  f ro  ITL  oc tn lor  sys t me  an :sisyla  root oR ,icol tu h- tiwruH z irc t ,noire  oB de na d 
N qy u si t olp t .s  lortnoC  sys tem comp asne ot le :sr e stnem  of el ad a dn  gal  compen as t oi n, 

nemele ts of rP po ro t oi nal-I tn arge l- avireD t evi  )DIP(  c tno ro .l  atS te airav ble er pre es n at t oi n and 
sol tu i no  of ats te eq au ti no  fo  LTI noc tro s l y smets .  
 

oitacinummoC ns T ce h qin u se : naR d mo  slangis  na d n esio : pr bo ab ili t ,y  dnar om airav b ,sel  
libaborp i yt  ed n is ty fu ,noitcn  a ocotu r aler t ,noi  op w re  lartceps  de .ytisn   golanA

co mm un oitaci n ,smetsys  SNR clac u al t oi ns f ro  AM na d FM rof  wol  ion se c dno it oi ns  . D igi t la  
co mm nu oitaci n sys t :sme  CP M, CPD M, ,KSA  PS ,K  ,KSF  am t hc de  lif t re  eviecer r ,s   htdiwdnab

snoc o ytilibaborp dna noitaredi f aluclac rorre t oi n  s of t r h cs ese h seme . mmoC lacitpO nu aci ti no , 
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aS t etille  ummoC n aci t oi n, scisaB  fo  TD ,AM  DF MA and DC MA and MSG .  
itamrofnI on hT e yro  & ,gnidoc  eruceS  oC m ,noitacinum  M ibo le  noitacinummoC

seuqinhceT .  
ciM row eva  Co umm n taci ion En eenig nir g: lE e em tn s of cev ot r clac ulu :s  egrevid n ec  c dna u ;lr  

M s’llewxa  e uq ati no ,s  evaw  e uq ati no , gevaW uid se  : om d se  in cer tangu ral   gevaw uid ;se  
bound yra  oc dn it oi n ;s  uc t-o ff  f qer uen ;seic  d si p oisre n re al t oi n .s  scisaB  o  f pr po aga t oi n in 
d celei t cir  aw gev u edi  a dn  po t laci  fib .sre  scisaB  of A tn ne n sa  a dn  evaW  noitagaporp :  elopiD

;nrettap noitaidar ;sannetna  annetna  .niag   
 
                         ***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  

IALIHB  
rof suballyS  emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE 5102 ,  

acinahceM :enilpicsiD l gnireenignE  

 noitceS - I 

nE ig gnireen  eM c inah sc : erF e body dna  uirbiliuqe ;m  sessurt  dna  ;semarf  v lautri  wo ;kr  enik m cita  
dna  dy an m sci  of selcitrap  dna  of digir  bo seid  ni  enalp  m ito o ,n  gnidulcni  im eslup  dna  mom mutne  

i ;snoitalumrof ygrene dna )ralugna dna raenil( m .tcap   
 

tS r htgne  fo  retaM ials: ssertS  dna  ,niarts  serts s- niarts  italer o pihsn  dna  citsale  ,stnatsnoc  Mo s’rh  
elcric  for enalp  sserts  dna  enalp  ,niarts  niht  srednilyc ; ehs ra  fo ecr  dna  gnidneb  om tnem  

;smargaid  gnidneb  dna  raehs  sesserts ; celfed tion of smaeb ; to noisr  of ralucric  ;stfahs  s’reluE  
yroeht  sesserts lamreht ;sdohtem ygrene niarts ;snmuloc fo .  

 
T oeh ry fo  aM chi en s: D ,tnemecalpsi  velo tic y dna  itarelecca on sisylana  of enalp  ;smsinahcem  
dy an m ci  lana y sis  of redils - knarc  msinahcem ; raeg  sniart ; ylf w sleeh ; og v nre o sr . eniK m cita  & 

raeG & sraeG ,smaL ,msinahcem ranalp fo sisylana cimanyd  .eniart   
 
Vi tarb i no s: eerF  dna  fo decr  v itarbi on of nis g el  eerged  of odeerf m sy smets ; effe ct of ad m ;gnip  

sdeeps lacitirc ,ecnanoser ;noitalosi noitarbiv  fo  stfahs .  
 

giseD :n  D ngise  for citats  dna  dy an m ci  lo gnida ; eruliaf  eht o seir ; eugitaf  htgnerts  dna  eht  S-N 
margaid ; selpicnirp  of eht  ngised  of m enihca  tnemele s hcus  sa  bo ,detl  detevir  dna  dlew ed jo ,stni  

sehctulc dna sekarb ,sgniraeb tcatnoc gnidils dna gnillor ,sraeg rups ,stfahs .  
 

cimanydomrehT s: oreZ , tsriF  dna  ceS o dn  swal  of mreht ody an m sci ; mreht o anyd m ci  metsys  dna  
rp o sessec ; nraC ot ,elcyc  erri v ytilibisre  a dn  av tilibalia ;y  ivaheb or of laedi  dna  laer  ,sesag  

seitreporp  of erup  ,secnatsbus  italuclac on of wo kr  dna  aeh t ni  laedi  sessecorp ; lana y sis  of 
ygrene ot detaler selcyc cimanydomreht   .noisrevnoc  

 
diulF  eM c inah sc : diulF  rp o seitrep ; diulf  ats t ,sci  m na o em try, oub y ycna ; co rtn ol- ov ul me sisylana  

of m ,ssa  mo utnem m dna  grene y, diulf  cca e itarel o ;n  laitnereffid  itauqe o sn  of co tiunitn y dna  
m mutnemo ; s’illuonreB  itauqe o ;n  v csi o su  wolf  of cni mo elbisserp  ;sdiulf  bo yradnu  ;reyal  

l daeh ,sepip hguorht wolf ;wolf tnelubrut yratnemele o te sdneb ,sepip ni sess .c   
 

oP wer nE ig gnireen : aetS m ,selbaT  ,eniknaR  tyarB on selcyc  htiw  itareneger on dna  ,taeher  
c denibmoC & noitarenegoC y .selc   

 
C.I . ignE n se : iA r- dradnats  cy ,selc  rp e- itingi o ,n  ted o itan on & eseid l- ,kconk  noitingi  sy ets m, 
oc o gnil  & itacirbul on sy ,mets  em issi on & co rtn o ,l  leuf  itcejni on & iterubrac o ,n  ,gnigrahcrepus  
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teehs ecnalab taeh & ecnamrofrep enigne ,seulav cifirolac fo tnemerusaem .  
 

taeH  rT efsna r: Mo sed  of aeh t ;refsnart  o en  id m isne o lan  taeh  co itcudn o ,n  ecnatsiser  co cn e ,tp  
ele c lacirt  golana y, daetsnu y h tae  co itcudn o ,n  ;snif  isnemid o sseln  arap m srete  ni  eerf  dna  fo decr  

co cevn tive taeh  ,refsnart  v ira o su  co italerr o sn  for taeh  refsnart  ni  lf ow ov re  talf  setalp  dna  
rht o hgu  ;sepip  reht m la  yradnuob  yal er; tceffe  of ecnelubrut ; r evitaida  taeh  ,refsnart  kcalb  dna  
erg y ,secafrus  epahs  ,srotcaf  en two kr  ;sisylana  taeh  ex regnahc  frep orm ,ecna  LMTD dna  UTN  

.sdohtem   
 

irfeR g tare i no  dna  ia r-c dno iti no ing: paV o ru  itaregirfer on ,elcyc  taeh  up m ,sp  sag  itaregirfer o ,n  
esreveR  ,trahc cirtemorhcysp ;ria tsiom ;elcyc notyarB   cisab sessecorp cirtemorhcysp  .  

 
obruT - :yrenihcam  P tle no - ,leehw  wolf  of aerts m hguorht  no selzz  & ,sesuffid  sicnarF  dna  naplaK  

enibrut s-im eslup  dna  itcaer on ,selpicnirp  v le o ytic  ,smargaid  v suoira  sepyt  of sag  ,senibrut  
oc wolf laixa dna lagufirtnec ,gnitacorpicer tlum ,srosserpm i- noisserpmoc egats .  

 
nE ig gnireen  slairetaM : erutcurtS  dna  seitreporp  of enignE e gnir  m ta e ,slair  taeh  taert m tne ,  

sserts - .slairetam gnireenigne rof smargaid niarts  snoitacilppa nommoC  fo  suoirav  slairetam .  
lateM  C tsa ing: D ngise  of ,snrettap  mo sdlu  dna  co ser ; so itacifidil on dna  oc o ;gnil  resir  dna  gnitag  

gnitsac fo sepyt ,snoitaredisnoc ngised ,ngised  .sessecorp   
 

nimroF g: P citsal  fed orm ita on dna  y dlei  ;airetirc  adnuf m slatne  of hot dna  co dl  wo gnikr  
;sessecorp  lo da  se tim ita on for klub  f( o ,gnigr  ro ,gnill  ex isurt o ,n  )gniward  dna  ehs et ,gniraehs(  

redwop fo selpicnirp ;sessecorp gnimrof latem )gnidneb ,gniward peed  ygrullatem .  
 

inioJ n :g  Phy scis  of ,gnidlew  gnizarb  dna  so ;gniredl  isehda ve bo ;gnidn  ngised  co taredisn ion ni  
nidlew g.  

 
aM chining dna  aM chi en  T oo l epO r ta i no s: scinahceM  of m ,gninihca  elgnis  dna  m tlu i-po tni  

gnittuc  ot o ,sl  ot ol emoeg t yr  dna  m ta e ,slair  tool efil  dna  we ;ra  ce o on m sci  of m ;gninihca  
selpicnirp  of non- lanoitidart  m gninihca  rp o ;sessec  selpicnirp  of wo kr  ho ,gnidl  selpicnirp  of 

 ngised .serutxif dna sgij fo   
 

lanoitnevnocnU  :gninihcaM   ,MJA ,MCE ,MDE LBM E ,MSU , M .B   

teM rology dna  I tcepsn ion: ,stimiL  stif  dna  to ;secnarel  raenil  dna  ralugna  m ;stnemerusae  
oc m tarap o ;sr  eguag  ;ngised  tni e ;yrtemorefr  form and hsinif  m erusae m ;tne  ngila m tne  dna  

t gnirutcafunam ni sisylana ecnarelot ;sdohtem gnitse  ylbmessa dna .  

retupmoC  I getn r deta  afunaM c ut ir ng: cisaB  co stpecn  of AC D/C MA  dna  rieht  tni e itarg on t oo ,sl  
citoboR ,citoboR  .scitameniK   

 
Inv yrotne  C tno r lo : D tsinimrete ic dna  citsilibaborp  om sled ; tefas y ts o kc  tnevni ory co rtn ol 

etsys ms. 
epO r ta i no  raeseR ch: raeniL  margorp m ,gni  lacihparG  & iS m xelp  method itatropsnart o ,n  

m gniueuq elpmis ,sledom wolf krowten ,tnemngissa o ehT emaG ,MPC dna TREP ,sled o yr  .  
 

gnireenignE eulaV : f sisylana eulaV o c r o /ts v eula .  
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I tsudn rial reenignE ing : P itcudor on P gninnal  dna  Co rtn o ;l  Fo nitsacer g- m vo gni  av ,egare  
pxe o laitnen  ms o ,gnihto  o itarep o sn  ,gniludehcs  ylbmessa  enil  ,gnicnalab  rp o tcud  ed v le opm ,tne  

neve kaerb  .gninnalp yticapac ,sisylana   
 

***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS 5102 ,  

        :enilpicsiD  .ggnE lacimehC  

 noitceS – I 

scimanydomrehT dna snoitaluclaC ssecorP .1 m fo noitavresnoc fo swaL :  eit fo esu ;ygrene dna ssa
 swal dnoceS dna tsriF .sisylana modeerf fo eerged ;snoitaluclac egrup dna ssapyb ,elcycer ;stnenopmoc
 yportnE dna wal dnoceS .smetsys nepo dna esolc ot noitacilppa wal tsriF .scimanydomreht fo

bus erup fo seitreporp cimanydomrehT  fo seitreporp ,noitcnuf erutraped dna etats fo noitauqe :secnats
 esahp ;stneiciffeoc ytivitca dna seitreporp ssecxe ,yticaguf ,seitreporp ralom laitrap :serutxim

 .airbiliuqe noitcaer lacimehc ;smetsys fo ELV gnitciderp :airbiliuqe  
M dna scinahceM diulF .2 snoitarepO lacinahce  ,sdiulf nainotweNnon dna nainotweN ,scitats diulF :

 ,secnalab llehs ,sisylana lanoisnemid ,ecnalab ygrene ,srotcaf noitcirf cipocsorcaM ,noitauqe illuonreB
lf dna dekcap ,srosserpmoc dna spmup ,sretem wolf ,smetsys enilepip hguorht wolf  ,sdeb dezidiu

 ;gnilttes derednih dna eerf ;noitarapes ezis dna noitcuder ezis ,yroeht reyal yradnuob yratnemele
 fo gniyevnoc ;noitatiga dna gnixim ,noitartlif ,noitacifissalc dna gninekciht ;senolcyc dna egufirtnec

 .sdilos  
:refsnarT ssaM dna taeH .3  udnoC  ydaets ,stneiciffeoc refsnart taeh ,noitaidar dna noitcevnoc ,noitc

 dna sregnahcxe taeh fo sepyt ;noitaropave dna noitasnednoc ,gniliob ,noitcudnoc taeh ydaetsnu dna
oc refsnart ssam ,sdiulf ni noisuffid ralucelom ,swal s’kciF .ngised rieht dna srotaropave  ,mlif ,stneiciffe

 esiw egats ;seigolana refsnart ssam dna taeh ,mutnemom ;seiroeht lawener ecafrus dna noitartenep
 fo noitarepo dna ngised stpecnoc UTN & UTH ;seicneiciffe egats dna gnitcatnoc suounitnoc dna

gnihcael ,noitprosba ,noitallitsid rof tnempiuqe diuqil , -  ,noitacifidimuh ,gniyrd ,noitcartxe diuqil
.noitprosda dna noitacifidimuhed  

 gnireenignE noitcaeR lacimehC .4  ,snoitcaer suoenegomoh fo scitenik ;setar noitcaer fo seiroehT :
er laedi ni snoitcaer elpitlum dna elgnis ,atad citenik fo noitaterpretni non ,srotca -  ;srotcaer laedi

non ;ledom retemarap elgnis ,noitubirtsid emit ecnediser -  fo scitenik ;srotcaer lamrehtosi
 .sisylatac ni stceffe noisuffid ;snoitcaer citylatac suoenegoreteh  

:lortnoC ssecorP dna noitatnemurtsnI .5  lbairav ssecorp fo tnemerusaeM  dna srecudsnart ,srosnes ;se
 ,evruc noitcaer ssecorp ,smetsys elpmis fo sesnopser cimanyd dna snoitcnuf refsnart ,scimanyd rieht
 ,ytilibats gnidulcni smetsys pool desolc fo sisylana ;sevlav lortnoc ;)DIP dna ,IP ,P( sedom rellortnoc

 dna esnopser ycneuqerf  .lortnoc drawrof deef ,edacsac ,gninut rellortnoc  
scimonocE dna ngiseD tnalP .6  sa hcus tnempiuqe gnireenigne lacimehc fo gnizis dna ngised ssecorP :

 tsoc dna scimonoce ssecorp fo selpicnirp ;srotcatnoc egatsitlum ,sregnahcxe taeh ,srosserpmoc
i noitamitse  detnuocsid ,doirep kcabyap ,nruter fo etar ,sexedni tsoc ,tsoc dezilaunna latot gnidulcn

 .ngised ni noitazimitpo ,wolf hsac  
ygolonhceT lacimehC .7  ,aerU ,ainommA( srezilitref ,HOaN ,dica ciruflus ;seirtsudni lacimehc cinagronI :

udorp larutan ;)PST dna PSS  dna gninifer muelortep ;)staF dna ,liO ,raguS ,repaP dna pluP( seirtsudni stc
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 citehtnys retseylop dna CVP ,enelyporpylop ,enelyhteylop ;seirtsudni noitaziremylop ;slacimehcortep
.srebif  

 edutitpA hcraeseR & scitsitatS .8   stpecnoc cisab ,edom ,naidem ,naeM  fo tneiciffeoc ,ytilibaborp fo
t tnedutS .sisylana noisserger dna noitalerroc dna ,noitaived dradnats ,rorre dradnats ,ecnairav - F ,tset -

 sledom suoirav dna selpicnirP .noitaterpretni atad dna scihparg atad ,)AVONA( ecnairav fo sisylana ,tset
 lacitsitats fo  fo oiranecs lanoitanretni dna lanoitaN .s’erawtfos noitazimitpo ,seuqinhcet noitazimitpo

 tcapmi ,slanruoj hcraeser dna cifitneics ,noitatic ecnerefer ,gniweiver erutaretil ,hcraeser cifitneics
tneics suoirav ,gnitfard tnetap dna elcitra hcraeser ,noitaulav .stcartsba ,setisbew cifi  

 

***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS  5102 ,     

:enilpicsiD  tnemeganaM  

                      noitceS  – I 

tnemeganaM lareneG   
weivrevO  : F nu ct oi ns a dn  Prin ic p sel  of anam g neme t; Man emega nt Thoug th   ;stpecnoC dna

tnemeganaM  gnikaM noisiceD  sepyT dna sessecorP .  
 

scimonocE laireganaM   
weivrevO  fo  rciM o- ocE n scimo  : cisaB  oC n pec ts of D name d na d uS pp ;yl  D ame n A d na ;sisyl  

rP oduct oi n F nu ct oi n; soC t- uO tput aleR t oi n ;s  tekram  St cur t ;seru  icirP n weivrevO ;seiroeht g  
orcam fo - lanoitaN ;scimonocE  emocnI  gnitegduB ;stpecnoC .  

 
ecneicS laroivaheB   

Ov eivre w of grO a zin ta lanoi  uoivaheB r; Unde gnidnatsr  and niganam g nI d udivi a  l
eB ha oiv ur- osrep n ila t ,y  ecreP tp oi n, V la u ,se  tA titud ,se  eL arning na d Mot avi t ;noi   scimanyD puorG

dna  maeT  kroW  . vO e weivr  fo  inagrO zati no la  oleveD p em nt: agrO nizat oi n la  rts u tc u ;er  
agrO nizat oi n DO ;ngised la  egnahC ;snoitnevretnI  tnemeganaM .  

 
ecruoseR namuH  emeganam tn   

weivrevO  of :MRH  oC n ec tp s na d Pe sr p ce t sevi  in ;MRH  MRH  in ahC n ig ng En oriv n em n weivrevO ,t  
fo  RH  lP nna in :g  Ob cej t sevi  P or ssec  a dn  ceT nh iq ;seu  oJ b An ;sisyla  rceR uit em n a t dn  Se cel t oi n, 

iarT ning a dn  leveD o tnemp ; reP f amro n ec  pA p lasiar ; ixE t ,yciloP  ivrevO e  w fo  nI ud st lair  
oitaleR n :s  egaW  Po ycil  a dn  Det re m ani t oi n; T edar  oinU n ;s  D si put  dna noituloseR e

ytiruceS laicoS dna erafleW ruobaL ;tnemeganaM ecnaveirG  serusaeM .  
 

 ecnaniF  
weivrevO  fo  iF nan laic  ccA tnuo in ;g  An sisyla  of alaB n ec  Sh ee t Stat ,tneme  vrevO ei w oC fo ts  

occA untin :g  soC ting Me ht ods na d T ce nh iq ,seu  ivrevO ew of iF nan laic  Man nemega t: F dnu  wolF  
An ;sisyla  Man emega nt of Wo ikr ng aC pit ,la  weivrevO  of aC pit la  B du eg tin ipaC :g t la  B du eg t gni  
D oisice n ;s  ipaC t la  Stru tc u er  na d soC t fo  aC pit la . weivrevO  of D dnedivi   Pol :yci  eD t re min na t ;s  
oL ng-t re m a dn  Sh ro t- mret  iF nan gnic  rtsnI u em n ;st  M gre e sr  dna   snoitisiuqcA .  

 
tnemeganaM gnitekraM   

Ov eivre w fo  raM k ite n :g  gnitekraM  xiM , M tekra  mgeS e tn a it o ,n  T nitegra g and 
Po is t oi nin ;g  weivrevO  of orP ud ct M egana me tn ; P or duct M xi  D oisice n ;s  P or du tc  efiL   ,elcyC

;gnidnarB ,tnempoleveD tcudorP weN  sdohteM gnicirP  dna  seigetartS  . weivrevO  of P or om t lanoi  
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Man nemega t: omorP t oi n M ;xi  Ad rev t isi n ;g  sreP no la  illes n ;g  ahC nn le  M nemegana t; lavE uat oi n 
dna  noC trol of ekraM ting Ef ;trof  M ekra ting of ecivreS s tnemeganam noitaleR remotsuC ; . 

weivrevO  of E-M ekra t :gni  sesU  fo  nI t re net sa  M ekra ting Mediu ;m  seussI  in arB nding,  tekraM
gnisitrevda ,tnempoleveD  gniliateR dna  tenretnI no .  

 
 tnemeganaM noitcudorP  

weivrevO  of Pr do uct oi n am n ega me tn : D ame dn  saceroF ting for arepO t ;snoi  P or duct  noi
ehcS ud il n ;g  Wo kr  M sae ure nem t; t mi e na d M oito n tS du ;y  Stat lacitsi  Qu ila ty noC t ;lor   ytilicaF

tuoyaL ;noitacoL  gninnalP  . Ov eivre w fo  snoitarepO  :hcraeseR  raeniL  ;gnimmargorp  
opsnarT r noitat  om del yrotnevnI ;  ceD ;yroeht gniueuQ ;lortnoc noisi  ;yroeht  MPC/TREP .  

 
seuqinhceT evitatitnauQ   

weivrevO  fo  aborP b ili t :y  pyT es fo  rP bo ab ili ty d si t ir ub oit ns .g.e(  ,laimoniB  Po ossi n lamroN ,  
dna  )laitnenopxE . weivrevO  of maS p il n :g  maS p il ng sid t bir tu ;snoi  seT ts fo  topyH h ;sise  egraL  

na d llams  elpmas s. inU dna etairav  :sisylanA ataD etairaviB  t- z ,tset - ihC ,tset - AVONA ;stset erauqs .  
 

metsyS noitamrofnI   
weivrevO  fo  M :SI  App acil t oi n fo  I fn mro ta i no  etsyS ms in am n ega men ;t  M SI  a dn  D  ;gnikaM noisice

sisylanA metsyS  ngiseD dna . weivrevO  fo  E- :ecremmoC  e- mmoc e ecr  Bu ssenis  om d sle ; e-
am r ek tin ;g  uces r yti  seussi  ,ecremmoc cinortcele ni  lagel  ni seussi  cinortcele  ecremmoc .  weivrevO

;noitargetni noitamrofni ni PRE fo eloR :PRE fo  noitulovE  fo  PRE .  
 

tnemeganaM cigetartS   
weivrevO  of St ar t cige  Man nemega t: oC n tpec  of roC porate St ar t ;yge  GCB  Mod s’retroP ;le  

cireneG  rotitepmoC ;seigetartS  weivrevO .sisylanA  of St ar t yge  Fo mr u al t noi  dna  
mI p emel ntat oi n: St ygetar  mroF u al ti no  dna  ssenisuB dna etaroproC ta noitatnemelpmi  level .  

olG b la  St cigetar  Man mega ne :t  T ar n oitans n azila t oi n fo  Wo lr d ;ymonocE  M igana n  larutluC g
 evititepmoC ;ssenisuB lanoitanretnI gniganaM ;seigetartS yrtnE labolG ;ytisreviD  

snoitaN fo egatnavdA .  
 

pihsruenerpertnE   
Ov eivre w fo  :pihsruenerpertnE  T roeh i se  of en ;pihsruenerpert  itavonnI on  dna
En .pihsruenerpert  llamS  Bu is n sse  oC n ec tp :s  evoG nr em tn  p ycilo  f ro  P or om t oi n fo  llamS  a dn  
Medium nE t re p ;sesir  rP o ssec  fo  Bu ssenis  Op rop tunity Ide tn ifi cat ;noi  Det delia  Bu ssenis  lP na  
Prep ara t oi n; Man iga ng llamS  En ret p ;sesir  lP a inn ng for worG ht ; kciS n sse  i  n llamS  En ret p ;sesir  

eR hab tili at oi n fo  kciS  Ent ;sesirpre  En rt pe er neu sr hip agrO( nizat oi n la  )pihsruenerpertnE .  
 

ssenisuB ni scihtE   
weivrevO  of Eth laci  ssi ues in Bu :ssenis  eulaV  esaB d agrO nizat oi n ;s  tE h laci  seussI   no

I dn divi u la  in azinagrO t oi n ;s  eG n red  ;seussI  locE o lacig  oC n oics usn ;sse  En oriv n em tn E la ht ;sci  
laicoS  opseR n is b ili t sei  of Bu ;ssenis  roC op ar te evoG r an n ec  na d tE h ;sci  eB nefits  laicoS etaroproC fo

ilibisnopseR ty.  
                                                                   

***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI NU YTISREVI  
IALIHB  

emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS 5102 ,   

  lpicsiD i yrtsimehC deilppA :en  

                          noitceS - I 

lacisyhP  yrtsimehC   
Stru tc u er :  auQ n mut  t eh o yr  : p ir n ic p sel  a dn  t ce nh qi u ;se  pa p acil t oi ns ot  a p ra t ci le in a  ob ,x  
h omra n ci  allicso t ,ro  igir d or t ro  and h egordy n ta o ;m  elav n ec  nob d a dn  mo cel u ral  tibro al 
th ,seiroe  uH ck le  itamixorppa o ;n  pa p or x etami  euqinhcet s: oitairav n a dn  p utre br at oi n; 

,yrtemmys  p nio t uorg p ;s  or tat oi n ,la  arbiv t oi n ,la  cele tr no ,ci  NM ,R  na d SE R csortceps o yp .  
 

iuqE li rb ium : eniK t ci  t eh o yr  of ;sesag  sriF t wal  fo  ht mre do ,scimany  h ae t, en ,ygre  dna  ;krow  
oces dn  wal  fo  ht mre do ny a scim  na d e tn ;ypor  ht ri d wal  and ab ulos te e tn or p ;y  f eer  en ;ygre  p ra t lai  

mo ral  qu na tit sei ; laedi  a dn  on n-ideal ulos t oi n ;s  hp ase art n amrofs t :noi  hp esa  ru el  and hp esa  
d argai ms –on ,e  to ,w  na d t eerh  moc op nen t ;smetsys  ivitca t ,y  ytivitca  co neiciffe t, uf icag t ,y  and 
fu icag ty eiciffeoc tn ; ch acime l qe u ili b ,muir  respon es  of chem laci  e uq ili b muir  ot  tem rep ature na d 
pre ;eruss  agilloc t evi  p or p ;seitre  Debye-Hu lekc  ht ;yroe  th omre d scimany  of cele tro lacimehc  

sllec ; nats d ra d le ect or de op te tn ;slai  snoitacilppa  – roc r noiso  and ne e gr y oisrevnoc n; 
m ralucelo  oititrap n oitcnuf n ,lanoitalsnart(  ,lanoitator  ,lanoitarbiv  dna  )cinortcele .  
 

niK te i sc  : aR set  of lacimehc  caer t oi n ,s  t me p tare u er  ed pe dn en ec  of ch lacime  re oitca n ;s  
le e ,yratnem  oc n uces t ,evi  and p llara el er act oi n ;s  ste da y state pa pro amix t oi n; t eh o seir  fo   re noitca  
ar t se  – oisilloc n na d t ar n is t oi n st eta  theo ,yr  ler a ax t oi n enik t ,sci  ik net sci  fo  hp ot co h ime c la  

snoitcaer  a dn  f er e ar d laci  op iremyl zat oi n, oh mo eg ne uo s ac t ,sisyla  smrehtosi noitprosda  dna  
suoenegoreteh  sisylatac .  

 
 YRTSIMEHC LACITYLANA DNA CINAGRONI  

aM ni  gro pu  tnemele s : eG n re al ch cara t sire t ,sci  olla t or p ,se  stru tc u er  na d re ca ti no s fo  mis p el  
and ni du yllairts  mi po natr t moc op u dn :s  arob n ,se  rac bo ar n ,se  ocilis n ,se  acilis t se   ,edirtin norob

hp dna senizarob o ps h eza n se . dna sedixo ,sedirdyH  sdicaoxo  fo  snegotcinp  (N, ,)P  ch egocla ns ,S(  
Se & T )e  a dn  h la o ,sneg  ex non comp uo dn ,s  p es u od  h la o eg ns and  etni rh egola n moc pou .sdn  
Shap se  of selucelom  a dn  h ra d – tfos  ica d b esa  oc n pec t. Stru tc u er  and oB dn ing )TBV(  of ,B  

,lA  ,iS  ,N  ,P  ,S  lC  com op u dn .s  ollA t or p se  fo  rac bon: ,etihparg  06C ,dnomaid .  dna sisehtnyS
ytivitcaer  fo sremylop cinagroni fo  P dna iS  .  

 
rT an tis ion tnemelE s : eG n re al ch cara t scitsire  fo  d a dn  f b kcol  emele tn ;s  c oo rdin noita  

chem si t :yr  rts u tc u er  na d osi m ,msire  stab ili t ,y  theo seir  fo  em t la  – dnagil  bo dn ing TFC(  a dn  FL T ,)  
cem han smsi  of us b its tut oi n a dn  le ect or n t ar nsf re  re itca ons fo  c oo rdinat noi  elpmoc .sex  
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tcelE ron ci  ceps t ar  a dn  gam net ci  p or p re t sei  of t ar n noitis  em t la  co ,sexelpm  al n aht nid se  na d 
ca tin .sedi  Met la  rac nob ,sly  em t la  – em t la  nob ds na d em t la  at mo  lc ust ,sre  em t lla o ec n ;ses  

t ar n is ti no  em t la  moc p sexel  iw ht  b no ds ot  hyd ,negor  ,slykla  ekla n ,se  na d a er n ;se  em at l 
brac no ;s  u es  of agro n emo t illa c co opm unds sa  ac t stsyla  ni  sisehtnys cinagro .  cinagronioiB

fo yrtsimehc  dna uC ,nZ ,oC ,eF ,aC ,gM ,K ,aN  oM .  
loS i sd :  latsyrC  sys tems a dn  tal t ,seci  ellim r p al n ,se  syrc t la  p ikca n ,g  syrc t la  d cefe t ;s  sggarB  
waL  , oi n ci  syrc t la ,s  ba t dn eh o ,yr  em t sla  a  dn dnocimes u ,srotc  D fi f re  tne rts uct ru es 3XBA ,2XA ,XA fo  

,sdnuopmoc  slenips .  
 
nI ts r emu n lat  tem h sdo  of sylana is : At cimo  ab noitpros  na d noissime  ocsortceps py in lc du ing 
CI P- ,SEA  UV- isiv b el  sp ce troph ,yrtemoto  NM ,R  ,ssam  M sso ab u re  eps ctro ypocs  eF(  a dn  Sn ,)  RSE  

sp ce tro ocs p ,y  ch pargotaomor hy in lc du ing CG  a dn  CLPH  a dn  cele tro- an yla t laci  em ht ods 
uoC( l emo t ,yr  cilcyc  lov t emma t ,yr  op ral o arg hp ,y  repma o ,yrtem  dna  .)sedortcele evitceles noi   

 
YRTSIMEHC CINAGRO   

etS r oe c meh i ts ry:  ilarihC ty of o agr n ci  celom u sel  iw ht  or tiw oh ut ch lari  ec nt ser . 
Sp acifice ti no  of conf gi u ar t oi n in compounds h iva ng no e ro  erom  st re e ego n ci  ec tn ser . 

otoitnanE p ci  and aid st ipotoere c at ,smo  org u sp  dna  f .seca  evitcelesoeretS  dna   
icepsoerets f ci  sys nth .sise  oC ofn amr t oi n la  isylana s of cilcyca  a dn  cilcyc  com op u dn s. 

eG o em t lacir  emosi r .msi  oC ifn arug t oi n la  na d oc ofn amr t oi n la  e ff ce ts no  re ca t ivi ty dna  
icificeps/ytivitceles ty.  

 
caeR t oi n cem h na i ms  : M te ho sd  of det imre ning re oitca n cem han .smsi  Nu elc oph cili  dna  

le ect or hp cilci  us bst ti tu oi ns and a dd it oi ns ot  multip el  ob dn .s  oitanimilE n caer t oi n .s  caeR t evi  
int emre d etai s- rac b aco t oi n ,s  rac ban oi n ,s  rac ben ,se  nit er n ,se  yra n ,se  f eer  idar c sla .  raluceloM

nortcele gnivlovni stnemegnarraer  tneicifed  smota .  
 

rO ag in c sehtnys is : yS tn ,siseh  r cae t ,snoi  ahcem n smsi  na d celes t ivi ty ivlovni ng the f lo l iwo ng 
,senekla  ,senykla  ra ne ,se  ocla ho ,sl  p eh no ,sl  la dehyd ,se  ek t ,seno  rac bo cilyx   sdica  a dn  th rie  

avired t ,sevi  h ila d ,se  nitro moc po dnu s a dn  senima . esU  fo  moc pounds fo   M ,g  ,iL  ,uC  B a dn  iS  
in agro n ci  ys nth .sise  oC n ec tp s in mult si tep nys ht sise  – er t or  ys htn et ci  an ,sisyla  
d ocsi enn cti no ,s  nys t oh n ,s  nys ht et ci  elaviuqe tn ,s  ivitcaer ty u pm o ul n ,g  ,ytivitceles   dna noitcetorp

fo noitcetorped  lanoitcnuf  spuorg . Pe cilcycir  caer t oi n :s  celE t ,cilcycor  olcyc dda it oi n na d 
amgis t or pic re ca t oi n .s  latibrO  dna OMF noitalerroc  stnemtaert OMP .  

 
cotohP h me i ts r  y : cisaB  irp n ic ple ,s  Pho ot ch sime t yr  of al ek n ,se  brac no ly  moc p uo dn ,s  and ra ne ,se  

P oh ot  xo i noitad  and ohp ot  er duc it no , iD -fi- enahtem  re arra n eg m ne t, raB t no  oitcaer n.  
eH tero cilcyc  moc p uo nds:  Stru tc u ,er  pre arap t oi n, p or p re t sei  na d caer t oi ns fo  uf ar n, ,elorryp  

dna elodni ,enidiryp ,enehpoiht  rieht  sevitavired .  
 

selucelomoiB  : Stru rutc e, pro rep t sei  na d caer t oi ns of om on  a dn  d ccasi h ira d ,se  
hp cocisy hem laci  seitreporp  fo  ima no a ic d ,s  ch lacime  syn ht sise  of ep p it d ,se  struc ut lar  serutaef  

,snietorp fo  cielcun  ,sdiorets ,sdica  ,sdionetorac ,sdionepret  dna  sdiolakla .  
 

csortcepS o yp :  rP i icn p sel  and a tacilpp i sno  fo  VU - ,elbisiv  IR, MN R na d ssaM   
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tcurts fo noitanimreted eht ni yrtemortceps om cinagro fo seru l seluce .  

 
                                                                         ***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

oissimdA rof noitanimaxE ecnartnE rof suballyS emmargorp .D.hP ni n 5102 ,  

          deilppA :enilpicsiD  scitamehtaM  

                          noitceS - I 

L ni ae r lA eg rb a:  iF nite d emi n is no la  cev t ro  sp ;seca  iL n rae  t ar nsf amro t oi ns a dn  th rie  am t xir  
er pre es tn a it on ,s  ar n ;k  sys tems fo  raenil  qe uat oi n ,s  negie  av lu se  na d negie  cev t ,sro  im n lami  
op nyl o ,laim  elyaC y- notlimaH  Th re o ,me  d ogai n asila t oi n, reH mit ai n, wekS - reH mit ai n dna  

unit yra  ;secirtam  iF nite d emi n lanois  ni n re  p or ud ct sp ,seca  arG m-  noitazilamronohtro tdimhcS
fles ,ssecorp - srotarepo tniojda .  

 
Co pm l xe  Analysis : ylanA t ci  funct oi n ,s  noc f lamro  pam pin ,sg  b raenili  t ar nsfo amr t oi n ;s  comp xel  
ni t arge t oi n; aC uch s’y  in rget al theo er m a dn  of mr u ;al  oiL u s’elliv  ht roe e ,m  mixam um 

om ud lus irp n ic p ;el  T rolya  and ruaL tne s’  ires e ;s  diser ue ht meroe  dna  snoitacilppa   rof
gnitaulave  laer  slargetni .  

 
aeR l Anal sy si  : eS q eu n sec  a dn  seires  of f nu ct oi n ,s  nu i of mr  c no egrev n ,ec  op rew  ,seires  oF u reir  
ires e ,s  f nu ct oi ns of reves al airav b ,sel  ,amixam  im n ;ami  nameiR n argetni t oi n, multip el  

i tn ,slarge  il n ,e  surf eca  a dn  lov u em  ,slargetni  theo er ms of eerG n, sekotS  dna  aG u ;ss  cirtam  
sp ,seca  moc p etel n ,sse  sreieW t ssar  appro amix t oi n theo ,mer  moc p tca n ;sse   ,largetni eugsebeL

,ammel s’uotaF  ecnegrevnoc detanimod  meroeht .  
 

rO di an ry iD ff er tne ial tauqE ions : sriF t ro d re  o idr n yra  di ff re ent lai  eq au ti no ,s  etsixe n ec  a dn  
nu i uq ssene  th ,smeroe  smetsys  fo  il n rae  f sri t redro  ro din yra  di ff ere tn lai  qe uat oi n ,s  il n rae  

ordin yra  dif ref ent lai  e uq at oi ns of h gi h re  ro d re  iw ht  oc nst na t eiciffeoc tn ;s  enil ar oces nd ro d re  
ordin yra  dif eref tn lai  qe uat oi ns iw ht  rav iab el  coef ;stneicif  me ht od fo   aL p ecal  t ar nsf smro  rof  

ivlos ng ordin yra  d fi f ere tn lai  equat oi n ,s  ires es los u oit n negeL ;s d  ar  dna snoitcnuf lesseB dna  rieht  
ytilanogohtro .  

 
lA beg ra:  lamroN  us b rg puo s na d h momo o pr h msi  ht eo ,smer  a tu mo o pr h ;smsi  puorG  oitca n ,s  

s’wolyS  theo smer  and ht eir pa p acil t oi n ;s  Eu ilc dean od iam n ,s  Prin ic p el  id lae  od iam ns na d 
un qi ue caf ot ir zat oi n iamod n .s  Pr emi  idea sl  and lamixam  id slae  ni   ;sgnir evitatummoc

etinif ,sdleiF  sdleif . F nu oitc n la  An sisyla :  aB n hca  sp ,seca  aH hn- canaB h etxe n ois n ht eo ,mer  o nep  
am pp ing dna  esolc d hparg  th roe e ,sm  p ir n ic p el  of inu of mr  bou dn e nd ;sse  liH b re t sp ,seca  

lamronohtro  noitatneserper zseiR ,sesab  ,meroeht  dednuob  srotarepo raenil .  
Nu em ir lac  sylanA is : Nu em r laci  los tu oi n of egla b ciar  dna  t ar n ecs dn latne  e uq at oi n ;s   ,noitcesib

naces t ohtem d  , N otwe n- paR h os n tem hod  , f exi d op i tn  it are t i ;noi tn re p alo t oi n rre ; or of 
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onylop m lai  i etn r lop a ,noit  nargaL ge, tweN on etni r lop a noit s; laciremun  dif eref tn ai t oi n; 
nu lacirem  i tn arge t oi n; arT pe oz ladi  a dn  miS p os n ru ,sel  aG u ss  negeL d ar  ,erutardauq  htem od 

fo  retednu denim  ;sretemarap  ael st auqs re aimonylop l a pp ro amix t oi n; un irem c la  
ulos t noi  of smetsys  fo  il near qe uat oi n ;s  cerid t em ht ods  aG( u ss  ile minat oi n, UL  

d moce p iso t oi n ;)  reti a evit  tem hods ocaJ( bi and aG uss- ieS d ;)le  am t xir  egie n eulav  rp bo smel ; 
po rew  em ht od, n emu ri lac  ulos t oi n of ro d yrani  d fi f ere tn lai  e uq at oi n ;s  init lai  lav ue prob ;smel  

rolyaT  seires  em ht od ,s  Eu el r s’  ohtem d ,s  uR nge- attuK  sdohtem .  
 

traP ial iD ff er aitne l tauqE ions: iL n rae  na d qu raenilisa  f sri t ro d re  p laitra  fid f ere tn lai  
siretcarahc fo dohtem ,snoitauqe t noces ;sci d o il redr nea auqe r ti no  s i airav wot n b a sel nd ht  rie

lc a iss f aci t oi n aC ; uch  ,y D elhciri t and eN u am nn  orp b el ms; los tu oi n o s f aL p evaw ,ecal  a dn  diffu ois n 
qe uat oi ns in two airav b ;sel  F uo reir  ires es na d F uo reir  art nsf mro  dna   mrofsnart ecalpaL

o sdohtem noitauqe evoba eht rof snoitulos f s. M ce h scina :  riV ut la  ,krow  La arg n s’eg  e uq at snoi  
f ro  h olo n cimo  sys t ,sme  limaH t no ai n itauqe o sn .  
 
Topol ygo  : cisaB  oc n ec tp s fo  top ,ygolo  rp oduct ot op ,ygol  conn ce ted ,ssen  moc p tca n ,sse  

ytilibatnuoc  noitarapes dna  ,smoixa  syrU s’nho  ammeL .  
 

orP b iba l yti  dna  tatS i ts i sc  : orP bab ili ty sp ,eca  oc n oitid n la  pro ab b ili t ,y  seyaB  ht eo ,mer  
dni e dnep e ,ecn  dnaR om airav b ,sel  ioj nt and dnoc i lanoit  rtsid i ub t ,snoi  dradnats   

pr bo ab ili ty d si t ir but oi ns a dn  th rie  pr po re t ,sei  xe p ce tat oi n, cond oiti n la  e atcepx tio ,n  
mo stnem ; ew ak and orts ng wal  of gral e un mb ,sre  nec t lar  imil t ht meroe ; maS p il ng 
d si t ir ub oit n ;s  T se ting fo  h py to ,siseh  sta dn ra d arap met cir  t se ts b esa d on on mr a ,l  hC i- qS u  ,era t  ,

 F – oitamitse lavretnI ;noisserger raeniL ;snoitubirtsid n.  
 
L ni ae r rp mmargo i gn :  iL near pro immarg ng p or b el m na d its mrof u al t oi n, con xev  stes  a dn  ht ie r 
p or p re t ,sei  arg hp laci  em ht od, cisab  f elbisae  ulos t oi n, mis p xel  em t oh d, big-M a dn  two ph esa  

em t oh d ;s  elbisaefni  na d un ob und de  PL P ,s’  la t re n eta  opt ami ; D lau  pr bo mel  na d ud ila ty 
theo ,smer  d lau  mis p xel  em th do  and its a pp acil t oi n in tsop  tpo ami lity an ;sisyla  alaB n ec d 
and unb ala n ec d art ns op rtat oi n p or b ,smel  u- v ohtem d rof   ;smelborp noitatropsnart gnivlos

dohtem nairagnuH  rof  gnivlos  tnemngissa  smelborp .  
 

aC lculus of aV ir ta ion dna  In get ral tauqE i sno : airaV t oi n p or b smel  tiw f h exi b d ound ira e ;s  s iffu eic nt 
noc dit snoi  of r xe tremu ,m  raenil  in larget  qe uat oi ns of derF oh ml  dna  Volt arre  ,epyt   evitareti rieht

snoitulos .  
 
 

***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IHB IAL  

emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS 5102 ,  

              :enilpicsiD  scisyhP deilppA  

                          noitceS - I 

taM h tame i lac  scisyhP : emiD n is no la  an ;sisyla  V ce ot r egla b ar  and cev t ro  luclac u ;s  iL near egla b ,ar  
am tr ;seci  il near dif eref tn lai  eq au t oi n ;s  iF nite d fi f ere n ec  em ht od ;s  emelE tn yra  pr bo ab ili ty 

theo ,yr  bin ,laimo  Po ssi no  and no lamr  d si t bir tu oi n .s  oF u reir  ires e ,s  oF u reir  ecalpaL dna  
;smrofsnart  xelpmoc fo stnemelE  sisylana .  

 
Cl ssa i lac  ceM han sci :  N twe no s’  ;swal  c ne t lar  f ro c ,se  eK p rel  p or b mel  a dn  p al net yra  m ito on; 

oisilloc ns a dn  acs tt ire ng in al b aro t yro  na d ec tn er  of ssam  f ar m ;se  cem han sci  fo  sys t me  fo  
p ra t selci ; digir  body d ny a ;scim  nemom t fo  in re t ai  ten ;ros  on n in re t lai  semarf  a dn  p ues od  
f ;secro  oitairav n la  irp ncip el ; rgaL an s’eg  na d limaH ot s’n  of mr a ;smsil  e uq at oi n fo  m to i no , 

cilcyc  rooc dinat ,se  Po ossi n b ;tekcar  p ire do ci  m to ,noi  llams  o allics t oi n ,s  no mr al ;sedom  
sp laice  ht yroe  of aler t ivi ty – oL r ne zt  t ar nsf amro t oi n ,s  t emi   ,noitcartnoc htgnel ,noitalid

 citsivitaler scitamenik , o noitairav f tiw ssam h lev o ic t sam ,y s- ,ecnelaviuqe ygrene  noitaler   neewteb
dna ygrene  mutnemom .  

 
El ce rt gamo n te ic oehT ry : celE trostat sci  : aG u ’ss  waL  and its a pp acil tio ;sn  aL p ecal  and nossioP  

,snoitauqe  bo dnu a yr  eulav  rp o elb m ;s  s otengaM t cita s: oiB t- travaS  ,wal  mA p re e s’  
t eh ore ;,m  d lei ect scir  na d con ud tc o ;sr  d lei e cirtc  op iral zat oi n; ecnoC tp  fo   in ret n la  f lei d; 

cele tro engam t ci  dni uct oi n aF rad s’ya  ;wal  M s’llewxa  qe uati no ;s  alacs r dna  cev t ro  pot ne t ;slai  
lE ect gamor ne it c sevaw  a dn  ht rie  er f cel t oi n, carfer t oi n, int re f ere n ,ec   dna noitcarffid p iralo zat oi n. 

Po ny tin tcev g o e ,r n a ygre dn  mo em n o mut f cele tro engam t a morf noitaidar ;sevaw ci  gnivom  
.egrahc   

 
Quantum ceM ha in sc :  Ph lacisy  b sisa  of qu na t mu  cem han ;sci  evaW  – rap t elci  du ila t ;y   De-

rB o eilg  h opy t siseh ; cele tron na d en u rt on dif oitcarf n xe p nemire t, evaw  p ekca t dna  rg uo p 
icolev t ,y  evaw  uf nct noi  na d p or bab ili ty i tn re p er tati no , q nau tiz oita n fo  at cimo  en ,ygre  

sieH enb s’gre  recnu t nia ty p ir n ic p el ; orhcS din reg  eq au t oi n (t emi - ed pen ned t and t mi e-
i dn epe dn ne t ;)  egiE n eulav  pr bo el ms cus h sa  p ra t elci - ni -a- ob ,x  h mra o cin  o ,rotallics   gnilennuT ;cte

a hguorht  ralugna latibrO ;reirrab  mutnemom .  
 

nydomrehT a scim  dna  tatS ist laci  cisyhP s : L swa  of ht omre d scimany  a dn  rieht  
c no es q eu n ;sec  orcam  stat se  a dn  rcim ostat ;se  hp esa  sp eca ; rp bo ab ili ty en mes b ;sel  p ra tit oi n 

nuf ct oi ,n  eerf  en ,ygre  clac u al t oi n fo  reht dom cimany  uq na tit ;sei  ssalc i lac  and uq na t mu  stat si t ;sci  
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d ege n re a et  Fe imr  ;sag  b kcal  body ar d ai t oi n na d lP na s’kc  d si t ir but noi  esoB ;wal -  nietsniE
edro dnoces dna tsrif ;noitasnednoc snoitisnart esahp r . At a cimo n nauQ : scisyhP raluceloM d ut  m

ats t o se f an cele t or n in an at mo ; ortcelE n sp S ;ni p ce t ar  of no e- na d am ny- le ect or n a ot ;sm  
aleR t sivi t ci  rroc ect oi ns f ro  ygrene  slevel  fo  h dy or eg n; pyH e ifr ne rts uc ut er  a dn  osi top ci  shif ;t  

iw d ht  of sp ce t lar  il n se ; SL  & JJ  c puo il n ;g  Zeeman, Pa cs hen kcaB  & St kra  e ff ce t; X- yar  
sp ce t csor po ;y  lE ectr no  sp ni  noser a ,ecn  Nuc rael  m itenga c r nose anc ,e  hc ime c la  ihs ft; 

toR a ,lanoit  noitarbiv , le ect or n ,ci  na d amaR n sp ce t ar  of aid to cim  ucelom l se ; S op nt ena uo s 
a dn  st mi ulat de  em oissi n, iE nst ie n A & B coeff eici tn ;s  ,sresaL  o tp laci  up ipm n ,g  op pu al ti no  
in oisrev n, etar  fo sedoM ;noitauqe  srotanoser  dna  ecnerehoc  htgnel . laropmeT  laitaps dna  

ecnerehoc .  
loS id etatS  scisyhP :  tA o cim  stru tc u er  a dn  b no ding ni  am t .slaire  syrC t la  stru tc ure fo  slairetaM , 

nu it sllec  a dn  sp eca  tal t ,seci  det animre t noi  of struc ut ser  fo  mis p el  syrc t sla  by x- yar  d fi f oitcar n, 
im l rel  i dn seci  of p al n se  a dn  d oitceri n ,s  oC n pec t of roma hp ou ,s  is n elg  a dn  op syrcyl t illa ne 

struc ut ser  na d ht rie  ef cef t no  pr po re t sei  of iretam a sl . latsyrC  worg th nhcet iqu .se  mI p cefre t oi ns 
ni  syrc t illa ne ilos ds a dn  t ieh r elor  in i fn eul n ic ng oirav us pro rep t ;sei  f eer  le ect or n t eh o ;yr  

ba dn  t eh o yr  fo  ilos d ;s  em t ,sla  ocimes nduc ot sr  and ;srotalusni  epyt s of tcudnocimes o sr  
& noitcudnoc  hcem a sin m, H lla  effe c ;t  D mai agnet ,msi  Pa ar  engam t ,msi  na d 
f re r gamo net ;msi  lE ect or n m to oi n in a p ire do ci  epyt ,ytivitcudnocrepuS ,laitnetop - dna I  epyt -  II

hpesoJ ,srotcudnocrepus  nos  snoitcnuj .  
 
Nucl ae r dna  traP icle syhP i sc  : cisaB  nu elc ar p or p re t ;sei  ,ezis  ahs p ,e  cha egr  d si t ir but oi n, spin a dn  

irap t ;y  ssam  def ce t, niB ding en ,ygre  mes i-e pm laciri  ssam  fo ;alumr  iL uq di  drop m do ;le  Na ut er  of 
t eh  n raelcu  f ,ecro  un raelc  sh lle  om d ;le  plA ha d ,yace  eB ta- ,yaced  mag am  d ,yace  swaL  fo  
ar d oi act ivi t ,y  rofrehtuR d acs tt ire n ,g  nu raelc  er oitca n ,s  re noitca  cem han ,smsi  moc pou dn  un ielc  
na d d tceri  caer ti no ;s  oc n avres tion ;swal  oc tn dellor  na d nu contro ell d ch ia n re oitca n irc t laci  

,ssam  itlum p oitacil n f ca ot ,r  f oissi n and uf is o ;n  un elc ar er ac ot ,r  p elcitra  lecca e ar t sro  a dn  
d cete ot ;sr  ssam  rgortceps ap ,sh  mele e yratn  selcitrap .  
 
El ce rt on sci :  Se ocim nduct ro  d ecive  hp :scisy  in lc du ing ,sedoid  uj nct oi n ,s  dep el t noi  re oig n, 
b reirra  op te tn ,lai  imreF  ,level  b isai n ,g  t ar n ,srotsis  iB p ralo  J nu ct oi n arT n ,srotsis  f lei d e ff ce t 

arT n sis ot ,sr  ma p il f rei  a dn  o allics ot r c iucri t ;s  op are t oi n la  ma p il f ,rei  n age t evi  feedb kca  cric uit ,s  
rectif rei  cric uit ,s  re alug ted rewop  pus p ;seil  cigol  setag  & mys bo ,sl  Bo elo na  egla b ,ar  De-

agroM n s’  Th ,meroe  b cisa  d igi t la  cigol  cric uit ,s  pO t ortceleo n ci  d ,secive  in ulc ding so ral  ,sllec  
p oh to det ce t ,sro  a dn  LED ;s  D igi t la  t ce nh qi u se  dna  

snoitacilppA  siger( t ,sre  oc nu ,sret  comp srotara  and ralimis  cric uit ;)s  A/D and D/A 
trevnoc e sr  .  

                                                 ***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

S emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof subally 5102 ,  

             ycamrahP :enilpicsiD  

 noitceS – I 

camrahP o ysong  & tyhP hco me is rt y : yrtsimehC  t se t, losi ta ion na d ch cara t ire zat oi n fo  
hp oty hp uecamra t slaci  eb lon ig ng ot  the org pu  fo  laklA oid ,s  cylG o ,sedis  T re pen io d ,s  St re o ,sdi  

Pu ir n ,se  uG g laug  il pid ,s  Ph camra og on ys  of rc du e dru sg  ht at cont ia n the ab evo  .stneutitsnoc  
Sta dn ra d azi t oi n of war  am t slaire  a dn  reh b la  p or ud ct .s  lacigolonhcetoiB  dna selpicnirp  

stnalp rof seuqinhcet  tnempoleved .  eussiT erutluc .  
 

camrahP lo ygo  & T ocixo l ygo :  lareneG  ph mra a lacigoloc  p ir n ic p el  in lc du ing D .ygolocixoT r gu  
i aretn c it o ,n  ahP r ygolocam  of dr sgu  ca gnit  on eC n art l en r suov  sy ets m, ucsavoidraC l ra  

sys t ,me  Au ot n cimo  n ovre us sys tem, saG t or  int se t lani  sys tem and aripseR ot ry sys tem. 
mrahP a ygoloc  of uA t co oid ,s  Ho mr no ,se  enomroH  a tn oga n si t ,s  

citueparehtomehC  stnega  in lc du ing a tn aci n rec  dru sg . oiB a ,syass  mmI nu o Ph .ygolocamra   sgurD
gnitca  eht no  & doolb  doolb  gnimrof  snagro . er eht no gnitca sgurD n metsys la .  

 
deM ic ni al Ch tsime ry : nI t or ud oitc n to rd ug ,ngised  Struc ut ,er  acifissalC ti no , nyS ht ,sise  RAS  and 

u ses  of ht e of gniwoll  ac t ge o yr  of dru sg  – pyH not sci  na d eS dat ,sevi  N IAS D ,S  Neu pelor t ,sci  
An it d asserpe tn ,s  An yloix t ,sci  nA t oci n nasluv t .s  lacoL  An se thet ,sci  raC d oi  V csa u ral  dru sg  – 

nA t ai n ig n la  ,stnega  osaV d ali ot ,sr  ad er n cigre  & ilohC n cigre  dru ,sg  ruiD e ,scit  epyhitnA rte evisn  
,sgurd  lgopyH cy ime c ega n ,st  ilitnA ep cimd  ega n st . itueparehtomehC c ga e ,stn  

A tn i ,scitoib  S lu hp ,sgurda  A tn i ralucrebut , ,noitaraperP  egarots  laiciffo fo sesu dna  
aR slacituecamrahpoid .  

 
mrahP a scituec  & mrahP a lacituec  Ju rpsir u ecned :  eveD l po m ne t, gnirutcafunam  sdradnats , 

.C.Q  imil t ,s  al b ile ng of Tab el t ,s  aC p selus  a dn  Parent slare  sa  p re  the mrahp a oc op eal 
qer u emeri tn .s  tS o egar  of di ff ere tn  do egas  smrof  na d wen  drug d vile yre  sys t sme  (Nanop ra t ci l ,e  
ccO u ral  drug eviled ry metsys  a dn  arT nsd re m la  drug yreviled  sy smets ). oiB -  dna scituecamrahp

Ph ikocamra n a scite dn  t mi rieh p ro tan i ec n fo mr u al t oi n. mroF lu at oi n a dn  p er p ara t oi n of emsoc it sc  
– il pst ,kci  sh ma p oo , ,smaerc  n lia  p er p ara t oi ns a dn  ned tif .secir  ecamrahP u lacit  clac u al t oi n .s  
Dru sg  a dn  co ems t ci  cA t a dn  selur  htiw   

,erutcafunam ot tcepser  ,egarots dna selas  ycamrahP  tcA .  
 

uecamrahP it lac  Ch tsime ry A( nal sy is):  Prin ic p ,sel  instru atnem t oi n and a pp acil t oi ns fao  ht e 
f llo o iw n :g  Ab ros tp ion sp rtce o ocs py (UV & .)RI  lF u ro i em t ,yr  emalF  hp emoto t ,yr  

etoP tn io oC ,yrtem udn emotc t na yr d P al ro arg hp P ,y rin ic p o sel f NM  ,R M S ssa p csortce po ,y  X-  yar
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fid f car t a noi n a sisyla dn  d fi f ere n c t hro am ot arg hp em ci t oh d ( s T PH ,CLPH ,CL T a CL nd G )C .  
 

coiB h me i ts ry:  M ate bo msil  fo  obraC h ardy t ,e  ipil ds a dn  p or t ie n ,s  ehcoiB m laci  ro el  snimatiV fo , 
Enz ,semy  N cielcu  .sdica  eG n re al p ir n ic p sel  of mmi u .ygolon  Met oh ds fo  & yendik enimreted  

revil  noitcnuf .  
 

ciM r bo i ygolo : irP n ic p sel  and tem hods of rcim bo io lacigol  syassa  of the camrahP o op aie . M te hods 
of p er p ara t noi  of off laici  res a na d iccav n ,se  reS olo lacig  and d gai n scitso  t stse .  fo noitacilppA

lacituecamrahP ni smsinagroorcim  yrtsudni .  
 

                                                                       ***  
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V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS 5102 ,  

    :enilpicsiD  seitinamuH  

                         noitceS – I II &  

.I  doM & hsilgnE fo ygolonohP dna scitenohP  rammarG hsilgnE nre  
eG n re al ohP ne it sc  a dn  Pho on ,ygol  Pro ud cti no  of sp cee h, rtS u tc u lar  ohP n ,ygolo  rammarG  & 

oiraV us ik dn s of arG m am r; oN t oi ns of arG m acitam lity dna  eccA ptab ili t ;y  Tr ,lanoitida  
Struc ut lar  a dn  reneG ta evi  oM ,sled  M ro pho ygol  & a scimenohpohproM dn  xatnyS .  
 

.II   scitsiugniL deilppA  
ocS pe and Definit oi n fo  App deil  iL n siug t ,sci  arT dit oi n la  Ap rp o ca h to gniL u si t sci   larutcurtS

iugniL ot hcaorppA evitingoC dna scitsiugniL ot hcaorppA s  scit  
 
II I. erutaretiL   

smrof yraretiL  : yrteop ,esorP  dna  .amard  
 

rB ti ish Li et r ta ru e:  ahC u ,rec  Sh seka p rae e, M tli no , naxelA d re  P po ,e  oJ nh  aeK t ,s  oryB n, P B 
Sh ,ylle  mailliW  roW d ,htrows  oR b re t rB ownin ,g  rA n lo d, oJ nh  D yr d ,ne  S T ,wahS B G ,egdireloC   H D

,retsoF M E ,ecnerwaL  ,staeY B W  egroeG  llewrO .  
 

naciremA  Li et r ta ru e: T S ilE o ,t  W H uA den, Eu eg ne ,llieN’O  Em osre n, T aeroh u, waH oht rn ,e  
Th samo  raH dy, rE n se t eH min ,yawg  laW t Whit am n, ylimE  D ekci n os n, oR b re t rF ost, aivliS  lP ath, 

neT n sy no , M kra  iawT n, Ez ar  pound, llA en aT t ,e  V ainigri  eessenneT ,flooW  smailliW .  
 

odnI -A gn l ae n etiL r uta re : eH n yr  D re zo ,oi  oT ru uD tt, aS or ij ni iaN ud , aR bin ard nath ,erogaT  
Aur bo in od  G oh sh, siriG h raK nad, ajaR  ,oaR  uM kl  jaR  Ana dn , R K N ayara n, maK a al  M akra nd ,aya  

missiN  Ez ,leike  alamaK  D ,sa  K uh sh naw t iS ngh, amlaS n suR dh ,ei  ,hteS markiV  S V   ,luapiaN
ahdnurA ,yoR it  atinA  iaseD .  

 
C ir lacit  Th :seiroe  oL ,eltotsirA n ig un ilE ,s to roW mailliW , d rows ht ireloC , d  ,eg Ma ht we   eneilE ,dlonrA

ohcysP ,retlawohS - dna msicitirC citylanA  tsinimeF  msicitirC .  
 
 
IV.  hcraeseR :ygolodohteM   

stpecnoC cisaB  hcraeseR ,hcraeseR fo  ohtem seigetartS ,sd  ydutS dna  sllikS  
 
V.  :noitacinummoC lanoisseforP  
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isaB c pecnoC t ,s  peR ro t tirW i gn  itatneserP on Sk ,slli  srepretnI o lan  Sk ,slli   lanoitazinagrO
ruoivaheB  dna  noitacinummoC .  

 
                                                    

***  
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     V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
                                                            IALIHB  
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 skraM mumixaM – 001                                               noitanimaxE fo noitaruD – srh 3  

 

           noitceS  – I 

gnitsisnoC  of 40  epyt evitcejbo snoitseuq  .suballys eht fo enilpicsid tnaveler morf  
 

           noitceS  – II  

gnitsisnoC  of 60  epyt evitcejbo snoitseuq   noitazilaiceps eht fo yna morf of  eht  tnaveler
.suballys eht fo enilpicsid  

b llahs II noitces & %04 eb llahs I noitces rof egathgiew ehT .%06 e
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IALIHB  

5102 emmargorP .D.hP ni noitanimaxE ecnartnE rof suballyS  

toiB :enilpicsiD ygolonhce  

 noitceS - II  

 noitazilaicepS  

 :A ygoloiborciM  

seborciM citoyrakuE dna citoyrakorP fo ytisreviD  
 ,aeahcrA  dna stnalp laciport fo setyhpodne lagnuF ,ytisrevid dna scitametsyS lagnuF ,airetcaB

 yradnoceS ,ignuf cinegixot tnatropmi yllarutlucirgA ,ignuf lazihrrocyM ,snoitacilppa rieht
caretni citsinogatnA ,tsaey fo ytisrevidoiB dna scimoneG ,ignuf morf setilobatem  ni snoit

.selucelom ot ygolohprom morf ytisrevid laglA ,stsaey fo snoitacilppa lacigolonhcetoiB ,stsaey  
 

msilobateM dna ygoloisyhP laiborciM  
 ,noitalugeR dna syawhtaP cilobateM lartneC ,tropsnarT etuloS ,noisivid llec dna htworG

lobateM ,msilobatem negortiN  ,seditoelcun fo msilobateM ,snobracordyh dna sdipil fo msi
 .gnillangis ralullecretnI dna snoitatpadA lacigoloisyhP  

 
ygoloriV  

 
 I - :sesuriV laminA   htiw gnikroW ,sesuriV fo yrtsimehC dna ygolohproM , noitacifissalC

peR ,seigetartS noitacilper suriV ,sesuriv  larivbuS ,sesuriv cificeps  fo snrettap noitacil
itnA ,noitcefni lariv fo sisenegohtaP ,snegohtap -  seigetarts lariv –  fo lortnoc dna noitneverp

.sesaesid lariv  
 

 II –  :sesuriv laiborcim dna tnalP  dna smargotpyrc ,ygoloriv tnalp fo tnempoleved dna yrotsiH
salc  dna noitaziretcarahc ,noitacifiruP ,noitagaporP ,sdioriv dna sesuriv tnalp fo noitacifis

 noissimsnart ,sesaesid suriv tnalp fo smotpmyS ,sesuriv tnalp fo scimoneg dna noitacifitnedi
v laiborciM ,lortnoc rieht dna sesaesid dioriv dna lariv ,sesuriv tnalp fo .sesuri  

 
ygolonummI  

 ,noitazinagro citeneG ,srotpecer llec enummI ,ygolonummi ni stpecnoc latnemadnuf eerhT
 dna sredrosid lacigolonummI ,ytinummiotua dna ecnareloT ,gnilangis dna esnopser enummI

.ygolonummi ruomut dna noitatnalpsnarT ,ytivitisnesrepyh  
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eloM ygoloiB raluc  

 ,AND fo riapeR dna noitanibmoceR ,noitacilper AND ,lairetam citeneG fo erutan ehT
tsoP ,noitpircsnarT - tsoP ,noitalsnarT , sessecorp lanoitpircsnart -  ,sessecorP lanoitalsnart

.ygoloisyhp llec fo sisab raluceloM  
 

ygolonhceT AND tnanibmoceR  
cisaB  ,noitcaeR niahC esaremyloP ,sisylana nietorp AND fo sdohteM ,gninolc AND fo s

 sisylana lanoitpircsnarT ,gnicneuqes emoneG ,seirarbil AND cimoneg dna AND fo noitcurtsnoC
isylanA ,snietorp tnanibmocer fo noisserpxerevO ,scimotpircsnart dna noisserpxe eneg fo  fo s

nietorp -  nietorp dna AND –  ,sisylana emoetorp dna gnireenigne nietorp ,snoitcaretni nietorp
.gninolc lamina dna scinegsnarT ,ygolonhcet AND fo stcudorp lacituecamrahP  

 
sciteneG laiborciM  

 yb gnippam dna refsnart eneG ,airetcab fo sisylana citeneG  ,segahpoiretcab cityL ,noitagujnoc
 eneG ,snosopsnarT ,segahp cinegosyL ,noitcudsnart dna noitamrofsnart yb refsnart eneG

.noitaluger  
 

ygoloiborciM dooF dna lairtsudnI  
 ,stcudorp laiborcim fo gnissecorp maertsnwoD ,ygoloiborcim lairtsudni ot noitcudortnI

ref  fo egaliops laiborciM ,sdoof fo ygoloiborciM ,stcepsa noitcudorP ,scimonoce noitatnem
dooF ,sessecorp noitatnemreF ,noitavreserp dooF ,sdoof -  .sesaesid enrob  

 
ygoloiborciM latnemnorivnE  

d erutluC ,ygoloiborcim latnemnorivne fo tnempoleved dna yrotsih feirB  dna tnednepe
erutluc -  ,tnemnorivne eht ni ytisrevid laiborcim gnidnatsrednu rof sehcaorppa tnednepedni

 ,noitadarged ningiL ,gnimraw labolG ,stnemnorivne emertxe dna lamron ni ytisrevid laiborciM
oitaidemeroiB ,tnemeganam etsaw diloS ,tnemeganam etsaw diuqiL  latnemnorivne fo n

.yrevocer larenim dna seborciM ,stnatullop  
 

 tnalP – noitcaretnI negohtaP  
 emoS ,sesaesid tnalp fo sisab lacimehcoiB ,sesaesid tnalp fo ygoloisyhp dna stpecnoC

nalp fo sisab laciteneG ,seiduts lacigoloite rieht dna sesaesid tnalp tnatropmi  ,sesaesid t
.gnitsacerof esaesiD ,hcaorppa raluceloM ,lortnoc esaesiD  

 
yticinegohtaP laiborciM  

er dna gnigemE ,yticinegohtap laiborcim raluceloM ,yticinegohtap laiborcim fo weiv lacissalC -
 latnemnorivnE ,ygoloimedipe laiborcim raluceloM ,snegohtap gnigreme  suoitcefni dna egnahc

.selpicnirp citsongaid dipaR ,seniccav reweN ,ecnatsiser laiborcimitnA ,sesaesid  
 
 
 

***  
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emmargorp .D.hP ni noissimdA rof noitanimaxE ecnartnE rof suballyS 5102 ,  

 :enilpicsiD ygolonhcetoiB  

                                                      noitceS - II  

 noitazilaicepS  

scitamrofnioiB :B  

 :secruoseR scitamrofnioiB dna noitcudortnI  dna saera tnereffid epocs ,elor ,noitinifeD
 lacigoloib fo noitacifissalC :sesabatad & atad lacigoloiB .scitamrofnioiB fo snoitatimil
 ,LBME ,knaBneG( sesabatad ecneuqes dica cielcuN fo stamrof elif dna erutcetihcrA .esabatad

atad ecneuqes nietorP ,)JBDD dna SSIWS( sesab -  elucelom llamS ,)BDP dna ,RIP ,LBMErT ,TORP
 sesabatad noitcaretni nietorp dna eneG ,)redipSmehC ,GGEK ,knaBgurD ,mehCbuP( esabatad

 .)DRPH ,tcAtnI ,GNIRTS ,dirGoiB(  

 :tnemngilA dna sisylana ecneuqes lacigoloiB porp lacimehcocisyhp fo noitciderP  fo seitre
 rof smhtiroglA ,nosirapmoc ecneuqes dna noitisopmoc ecneuqes no desab snietorp dna seneg

pag ,spag fo tpecnoc ,tnemngila ecneuqes elpitlum dna esiwriap -  ,secirtam gnirocs seitlanep
ctam nrettap ,sledom vokram neddih gnidulcni sdohtem citsilibaborP  ,serusaem yportne ,gnih

 htiw elbaliava snoitpo gniretlif decnavda dna sdohteM ,ynegolyhp dna ,sledom yranoitulove
.cte TSALB dna TIDEoiB ,WlatsulC sa hcus smargorp tnemngila ecneuqes suoirav  

 :scitamrofnioiB larutcurtS elcun htiw detaicossa seitreporp cisaB  snietorp dna dica ci
 larutcurts rof elbaliava sdohtem latnemirepxE ,spool ANR ,gnidlof ANR ,serutcurts
 ,noitadilav erutcurts rof sdohtem lanoitatupmoC ,snietorp dna sdica cielcun fo noitanimreted

oitini ba ot gniledom ygolomoh morf( noitciderp dlof nietorp   dna smhtiroglA ,)noitciderp
AND gnizylana dna gnitciderp rof elbaliava sdohtem - nietorp ,nietorp - nietorp dna nietorp -

 tamrof eliF ,noitalumis olraC etnoM dna noitalumis scimanyd raluceloM ,snoitcaretni dnagil
etorP ta elbaliava sloot sisylana larutcurts dna  knaB ataD dicA cielcuN ,)BDP( knab ataD ni

 ,POCS( sesabataD noitacifissalc erutcurtS ,)BDMM( knaB ataD gniledom raluceloM ,)BDN(
 raluceloM ,serutcurts morf snoitcnuf lacigoloib gnitciderp rof slooT ,.cte )muSBDP ,HTAC

 gnikcod – iD gurD .sdohtem dna tpecnoc .gningiseD gurd dna yrevocs  

 :sisylana lacigoloib ni desu ylnommoc seuqinhcet lacitsitatS  troppuS ,skrowteN larueN
 fo noitazilamroN ,sdohteM lenreK ,gninraeL desivrepusnu dna desivrepuS ,senihcaM rotceV
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oisserpxE eneG fo noitacifissalC ,ataD noisserpxE eneG  eht htiw sisylanA lacitsitatS ,ataD n
 eht htiw detaicossa sdohtem lacitsitatS ,serutcurtS nietorP fo noitacifissalC ,ygolotnO eneG

inU .atad )SGN( gnicneuqes noitareneg txen dna yarraorcim fo sisylana -  etairavitlum dna
er ,noitalerroc ,AVONA .g.e( sisylana  eht fo aedi cisaB ,)noitanidro dna ,gniretsulc ,noisserg

 .R tnemnorivne gnimmargorp lacitsitats ecruos nepo  
 

 :noisserpxE eneG dna emoneG non susrev gnidoc :noitazinagro emoneG -  ,secneuqes gnidoc
yrenihcam noitpircsnart cisab fo yrtsimehcoib dna noitisopmoC  ,noitaitini noitpircsnarT ,

 ,srosserppus ,srecnahne ,sretomorp :secneuqes yrotalugeR ,noitanimret dna noitagnole
sic yfitnedi ot scimoneg evitarapmoc fo noitacilppA -  nitamorhC :scitenegipE ,stnemele gnitca
oitalyhtem AND ;snoitacifidom enotsih dna erutcurts  AND egnar gnol dna erutcurts raelcuN ,n

 noitaluger eht :skrowten yrotalugeR ,tnempoleved dna noitaluger noitpircsnarT ,snoitcaretni
noN ,srotaluger fo -  esnesitna dna cinegretnI ,noisserpxe eneg fo lortnoc dna sANR gnidoc

ulcni ,gnissecorp ANR ;noitpircsnart oelcuN ,noitaluger sti dna gnicilps evitanretla gnid -
 ecnerefretni ANR ,syawhtap noitadarged dna ytilibats ANR ,tropsnart ANR cimsalpotyc
 namuH ,noisserpxe eneg fo sisylanA ,)sANRorcim( noitaluger noitalsnarT ,)sANRis(

elgniS ,emotpircsnart - na sesylana eneg orcim dna gnicneuqes peeD ,seuqinhcet d -  .syarra  
 

 :citenegolyhP raluceloM ,scitenegolyhP raluceloM dna noitulovE raluceloM fo selpicnirP  
 .erutcurts eert fo stpecnoc lareneg dna ,noitatneserper ,erutalcnemoN  eerT citenegolyhP

 dna sdohteM noitcurtsnoC :smargorP  ecnatsiD - retcarahC ,sdohteM desaB -  ,sdohteM desaB
,noitaulavE eerT citenegolyhP  sloot sisylana citenegolyhP .smargorP citenegolyhP dna -  ,pilyhP

 .cte WlatsulC  
 

 :smetsys lacigoloiB fo gniledoM  fo seitreporp ,smetsys lacigoloib fo gniledom fo aedi cisaB
 dna yrtemoihciots ,secnalab ygrene dna ssam ,)scitenik emyzne sa hcus( stnenopmoc llec

tniartsnoc -  stpecnoc lareneG ,sisylanA lortnoC cilobateM ,gnilledom citenik ,gnilledom desab
g htiw detaicossa  ssentsubor ,stnemerusaem ytilartnec ,seitreporp lacigolopot ,yroeht hpar

 eneg gnitcurtsnoc rof sloot dna sdohteM ,skrowten lacigoloib fo sisylana ytivitisnes dna
 seludom ,sfitom krowten fo noitciderP ,krowten noitcaretni nietorp dna krowten yrotaluger

 dna   .skrowtenbus  
 

***  
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.ggnE liviC :enilpicsiD  

 noitceS - II  

 noitazilaicepS  

gnireenignE larutcurtS :A  

 serutcurtS etercnoC decrofnieR decnavdA  

:ygolonhceT etercnoC   sti dna etercnoc fo htgnerts ,lairetam larutcurts sa etercnoC
 roivaheB ,htgnerts evisserpmoc gnitceffe srotcaF ,pihsnoitaler ytisorop htgnertS ,ecnacifingis

aruD ,setats sserts rednu etercnoc fo  ,kcatta etahpluS ,ecnacifingis sti dna etercnoc fo ytilib
 etercnoc dna etercnoc ni leets deddebme fo noisorroC ,noitcaer etagergga ilaklA

 .serusaem evitneverp sti dna leets fo noisorroc ot eud noitaroireted  

:snmuloC rednelS fo ngiseD  dedaol yllacirtnecnoC   dedaol yllacirtnecce ,snmuloc rednels
 larutcurtS ,sdaol esrevsnart dna laixa ot detcejbus snmuloc rednelS ,snmuloc rednels
 rednels fo ngised rof erudecorp ladoC ,semarf decarbnu dna decarb ni snmuloc fo ruoivaheb

 .snmuloc  

:sbalS talF  als talf fo stnemelE  talf fo ruoivaheB ,sbals talf fo ngised rof erudecorp ladoC ,sb
 ni gnidaol nrettap fo tceffE ,sbals talf ni gninepO ,raehs yaw owt dna yaw enO ,raehs ni bals

.sbals talf  

:stnioJ nmuloC maeB fo ngiseD   ,sgnidliub deyerotsitlam ni stnioJ ,stnioj fo sepyT  gnitca secroF
.stnioj fo ngiseD ,stnioj no  

serutcurtS fo cimanyD  

:smetsyS modeerF fo eergeD elgniS   fo sisylanA ,metsys repmad gnirps ssaM ,latnemadnuF
 dna gnidaol evislupmI ,gnidaol cidoirep ,gnidaol cinomrah ot esnopseR ,snoitarbiv eerf

ol cimanyd lareneg  .dohtem hgielyaR yb sisylana noitarbiV ,FODS desilareneG .gnida  

:smetsyS modeerF fo eergeD itluM   metsys modeerf fo eerged owT –  & eerf ,depmadnu
metsys modeerf fo eergeditluM .decrof - u  alodotS ,dohtem retloH ,depmadn  ,dohtem

epmaD ,noitidnoc ytilanogohtrO esnopseR dna sisylana cimanyD .metsys d -  ,sisylanA ladoM
s’hgielyaR ,sisylana murtceps esnopseR -  .dohtem z tiR  
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:daoL dna ssaM detubirtsiD htiw serutcurtS   ot eud noitarbiv esrevsnart dna raehs ,laixA
uN ,gnidneb ni maeB ,maeb raehs mrofinU ,smaeb fo gnidneb  raehs rof seuqinhcet lacirem

 .sdaol lamron ot detcejbus sbals ro setalP ,noitarbiv decroF ,smaeb fo gnidneB ,maeb  

:esnopseR dna noitoM ekauqhtraE   laciremuN ,ekauqhtrae noitom gnortS ,noitcudortnI
id dna yticolev dnuorG ,artceps citsalE ,artceps rof dohtem  ,artceps citsalenI ,tnemecalps

 .metsys citsaleni dna citsale na fo nosirapmoC ,metsys raenil tnelaviuqE  

:serutcurtS fo ngiseD cimsies A  oc cimsieS ,ngised fo yhposolihp dna atad ngiseD -  ,tneiciffe
otsitlum rof rotcaf daol dna sserts ni esaercni elbissimrep  ,raehs esaB ,sgnidliub deyer

 cimanyD ,thgieh eht gnola secrof fo noitubirtsiD ,sgnidliub fo doirep emit latnemadnuF
 ni noisivorp ytilitcuD ,sgnidliub fo noitcurtsnoc tnatsiser ekauqhtraE ,21931 :SI gnisu sisylana

utcurts fo noitcurtsnoc etercnoc decrofnier  .serutcurts ekil kcatS ,srewot retaw fo ngiseD ,ser  

serutcurtS leetS decnavdA  

:ngiseD citsalP fo tpecnoC   fo gnidneB ,snoitpmussA ,gnidneb citsalp fo yroehT ,noitcudortnI
citsalp fo noitatupmoC ,stnemom fo noitubirtsideR ,egnih citsalP ,noitces ralugnatcer  
 ,dohteM lacitatS : sisylana citsalp fo dohteM ,rotcaf daolrevO ,rotcaf epahS ,tnemom
 etelpmoC ,laitraP ,meroeht sseneuqinu dna dnuob rewoL ,dnuob reppU ,dohtem msinahceM

 .serutcurts etanimretedni fo eruliaf etelpmoc revo dna  

:semarF fo sisylanA citsalP  P  laretal dna esrevsnart ot detcejbus semarf latrop fo sisylana citsal
 gnicnalab tnemoM ,semarf deyerotsitlum yabitlum fo sisylanA ,semarf elbag fo sisylanA ,sdaol

.dohtem  

:snoitcelfeD  ow ta noitcelfeD ,sdaol etamitlu ta noitcelfed fo noitaluclaC ,noitpmussA  gnikr
 .yticapac noitatoR ,sdaol  

:noitaredisnoC ngiseD yradnoceS   ,tnemom citsalp eht no ecrof laixa fo ecneulfnI ,lareneG
 .gnilkcub laretaL ,sbew dna segnalf fo gnilkcub lacoL ,ecrof raehs fo ecneulfnI  

 sisylanA larutcurtS decnavdA  

:dohteM ssenffitS  sisaB   ,ycanimretedni citameniK ,stneiciffeoc ecneulfnI ,dohtem ssenffits fo
 ,hcaorppa ssenffits tceriD ,pihsnoitaler tnemecalpsid noitcA ,modeerf fo eergeD
 citsalE ,sdaol ladon sa sdaol desopmi eht gnitneserpeR ,metsys sexa fo noitamrofsnarT

d troppuS ,stroppus  suounitnoC .g.e serutcurts fo epyt suoirav ot noitacilppA ,stnemecalpsi
 .stceffe erutarepmeT ,sdirg dna semarF ,sessurT ,smaeb  

:dohteM ytilibixelF   ,snoitauqe ytilibitapmoC ,noitulos yratnemilpmoC ,noitulos ralucitraP
 noitacilppA ,stneiciffeoc ytilibixelF  ,dohtem eht fo sisaB ,selpicnirp ygrene yratnemilpmoc fo

 ,serutcurts fo epyt suoirav ot noitacilppA ,stneiciffeoc ytilibixelf rof noitargetni laciremuN
 fo sisylanA ,tif tcefrepmI ,egaknirhs erutarepmeT ,tnemecalpsid stroppuS ,stroppus scitsalE

 detnioj nip  .semarf digiR ,sessurt  

:dohteM tnemelE etiniF   etanidrooC ,dohtem tnemele etinif ni spets cisaB ,noitcudortnI
 ,rotcev daol dna xirtam ssenffits stnemelE ,snoitcnuf epahS ,sexa fo noitatoR ,smetsys

ni laciremuN ,niarts dna sserts enalp ni tnemele ralugnairT  ,stnemele cirtemareposI ,noitarget
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 ralugnatceR ,eruxelf etalp ni tnemele ralugnairT ,eruxelf etalp ni stnemele ralugnatceR
.stnemele eseht rof smargorp retupmoC ,denibmoc gnidneb dna sserts enalp ni tnemele  

 :B yawhgiH  gnireenignE  

 ngiseD cirtemoeG  

:syawhgiH fo sdradnats ngised cirtemoeG   cisab ,ngised cirtemoeg rof airetirC dna slortnoC
 ngised ,rebmac fo ngised ,ecivres fo level ,yticapac fo ngiseD ,elcihev ngiseD ,stnemeriuqer

ssorc fo ngised ,dleif ni desu sdohtem - ylana dna ngised ,stnemele noitces  thgis tnereffid fo sis
.ngised rof snoitacificeps CRI secnatsid  

:tnemngilA latnoziroH fo ngiseD   rof sdohtem ,noitavele repus fo sisylana dna ngiseD
 ,gninediw artxe fo ngised ,dleif eht ni noitavele repus sgnidliub dna rebmac gnitanimile

idivorp rof sdohtem  denibmoc fo ngised ,noitisnart fo ngised ,dleif eht ni gninediw artxe gn
.ngised rof snoitacificeps CRI ,evruc  

:tnemngilA lacitreV fo ngiseD   gningised rof sdohtem dna airetirc cisab ,stneidarg fo ngiseD
oitacificeps CRI ,sevruc lacitrev yellav & dna timmus .ngised rof n  

retnI fo ngiseD cirtemoeG - :snoitces   fo ngised etarobale ,snoitcesretni fo stnemele ngiseD
.srotarapes naidem ,snoitcesretni detarapes edarg ,noitcesretni yrator  

ngiseD & sisylanA tnemevaP  

evap fo stnenopmoc suoirav fo snoitcnuf dna ecnatropmI  leehw fo tpecnoc ,serutcurts tnem
 .srotcaf egamad elcihev ,LWSE ,selxa mednat dna sdaol  

:stnemevap elbixelF fo ngiseD   eb ot stpecnoc dlO .ngised tnemevap elbixelf fo dohtem RBC
CRI yb tpecnoc tnecer - 73 - soc wol fo ngiseD ,dohtem xedni puorg yb ngiseD ,1002 .sdaor t  

:tnemevap digir fo ngiseD   ,daol leehw tnelaviuqe ,sesserts fo sisylanA ,gnitceffa srotcaF
 CRF ,PCRC ,srab lewod ,srab eit ,stnioj fo ngised ,senilediug ngised CRI ,sisylana s’draagretseW

erp dna - .stnemevap etercnoc desserts  

 noitcurtsnoC & ngiseD slairetaM yawhgiH  

:sexim dna slairetam suonimutiB   dna stlahpsa ,sedarg ,noitallitsid ,noitacifissalc ,ygolonimreT
 fo ngised ,msinahcem evitcaretni etagergga nemutib ,snoitacificeps dna sdohtem gnitset ,srat

.sexim suonimutib  

demretnI :stnemevap suonimutib epyt hgih dna etai   suonimutiB ,sdaor madacam fo tpecnoC
 ,madacam dnuob suonimutib ,sexim tnalp suonimutib dna xim daoR ,stnemtaert ecafrus
 noitcurtsnoc ,serutximda fo esu ,serudecorp gniyal etercnoc suonimutiB ,etercnoc dna tlahpsa

em .yrenihcam dna sdoht  

:stnemevap digiR   noitcurtsnoC ,sexim edarg tnemevap fo ngised ,noitcnuf esruoc esaB
 tnioj ,gnipmup ,serudecorp dna lortnoc ytilauq ,sdohtem ,tnempiuqe srelif   xim ,stnalaes dna

erp dna decrofnier rof serudecorp noitcurtsnoc dna sdohtem noitcapmoc ,noitceles -  desserts
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.stnemevap  

 gnireenignE ciffarT decnavdA  

:noitcudortnI   dna yticapac ,scitsiretcarahC wolf ciffarT ,yroeht VEIP ,scitsiretcarahc ciffarT
es fo level tpecnoc ecivr  

:seiduts ciffarT   & nigirO ,syevrus daol elxa ,yaled & deeps ,deeps tops ,emuloV ciffarT
 snoitacilppa dna sisylana ,atad ciffart fo noitatneserp ,seuqinhcet gnilpmas ,yduts noitanitseD  

:ngised seitilicaf ciffarT   ,seitilicaf gnikrap fo ngiseD .seitilicaf lanimret dna gnithgil fo ngiseD  

:lortnoC dna snoitarepO ciffarT   dna sngis .e.i secived lortnoc ciffarT ,noitaluger ciffarT
 .slangis ciffart fo ngised ,sgnikram  

:ytefaS ciffarT  neserp ,yduts tnediccA ,ytefas ciffart no snoitidnoc daor fo tceffE  dna noitat
serusaem tnemevorpmi ,atad ciffart fo sisylana  

:metsyS tropsnarT tnegilletnI   ,noitceted elcihev citamotua ,noitacinummoc yawhgiH
 ciffart fo noitalumis ,metsys noitamrofni revird decnavda ,metsys noitcelloc llot cinortcele

.smetsys  

 :C tnemnorivnE gnireenignE la  
 

 yrtsimehC latnemnorivnE  

:sisylana retawetsaw & retaw ni devlovni yrtsimehc fo stpecnoc cisaB   fo stpecnoc cisaB
 oiB ,yrtsimehc cinagrO ,yrtsimehc muirbiliuqE ,yrtsimehc lacisyhP ,yrtsimehc lareneG

 raelcuN ,yrtsimehc ladiolloC ,yrtsimehc  :yrtsimehc evitatitnauq fo stpecnoc cisaB .yrtsimehc
 .yrtemotohportcepS ,yrtemiruoloC ,sisylana cirtemuloV ,sisylana cirtemivarG gnilpmaS

,sisylanA fo sdohteM lairtsudnI   cihpargotamorhC sdohteM cirtcelE ;sdohteM lacitpO
 .sdohtem  

,ytidibruT fo yrtsimehC   c  ,sedirolhC ,enirolhc laudiseR ,ssendraH ytinilaklA ,ytidicA ,Hp ,ruolo
 .esaerG dna liO ,negortiN ,DOC ,DOB ,negyxo devlossiD  

 tnemtaerT retawetsaW decnavdA  

 ytilauq retaw lacigoloiB & lacimehc ,lacisyhP .sretawetsaw fo scitsiretcarahc ytilauQ
W .sretemarap  dna sdradnats retaw elbatoP ,sdradnatS maertS ;tnemeriuqer ytilauq reta

ocisyhP ,sdradnats tneulfnI retaw retsaw -  retaw etsaW ni devlovni sessecorp lacimehc
 ;tnemtaert  

irp ;knat gnilttes ,gnittes fo sepyt suoirav ,noitaluccolF & noitalugaoC ,noitatnemideS  elpicn
 fo sdohtem ,yroehT :noitartliF .stcepsa ngised dna sepyt ,elpicnirp ;rebmahc tirG ,ngised dna

 .smrof deifidom rieht dna noitartlif  

:snoitcefnisiD   ,retaw etsaw fo seitirupmi cinagrO .sdohtem tnereffid dna evitcejbO
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oloib ,retaw retsaw fo noitisopmoc  .sessecorp ciboreana dna ciborea ,tnemtaert lacig
 dna wolf gulp fo sciteniK .scitenik cilobatem rieht dna tnemtaert lacigoloib ni smsinagroorciM

 .srotcaer xim etelpmoc  

.secived noitarea fo ngised ,sdohtem dna evitcejbo ,noitarea ,snoitacifidom sti dna PSA   

oiB -  ;lasopsid dna gnildnah egdulS .ngised rieht dna sretlif gnilkcirT ,sepyt suoirav :sretlif
 .sknat noitsegid egdulS .tnemtaert egduls fo sdohtem suoiraV .noitisopmoc dna sepyt egdulS

m dna evitcejbo :retawetsaw fo tnemtaert yraitreT .egduls fo lasopsiD .sdohte  

 

 lortnoC & noitulloP riA  

 ria fo snoitacilpmi labolG ,noitullop ria fo nigirO ,noitisopmoc cirehpsomtA ,noitcudortnI
 ria suoesaG dna snobracordyH ,sralucitraP ,stnatullop ria fo noitacifissalC ,noitullop

lacigoloroeteM .stceffe htlaeh rieht dna stnatullop ria fo secruoS .stnatullop   ria fo stcepsa
 ,snoisrepsiD dna etar espaL :ytilauQ riA no stcepsa lacigoloroeteM fo ecneulfnI ,noitullop

 .gniledom ,noisrepsid dna erutsioM ,snoisrepsiD dna dniW  

:gnilpmas noitulloP riA   ,gnirotinoM ytilauQ riA tneibmA ,gnilpmas kcats dna tneibmA
eenignE  ot sehcaorppa ,ssecorp gnisnaelc cirehpsomtA :lortnoC noitullop ria fo smetsys der

 .stnanimatnoc suoesag dna tnanimatnoc etalucitrap rof secived lortnoC .lortnoc tnanimatnoc  

 tnemeganaM & noitulloP latnemnorivnE  

:noitulloP retaW  ordyh ,retaw fo stnenopmoC  stceffE ,noitauqe tegdub retaw dna elcyc lacigol
 .elcyc lacigolordyh fo stnenopmoc no noitulloP latnemnorivnE fo  

 retaw fo secruoS ,noitullop retaw fo sepyT ,secruos rieht dna stnatullop retaw fo noitacifissalC
ne no sretaw detullop fo tceffe dna noitullop  detullop fo secneuqesnoC .htlaeh dna tnemnoriv

 .sekal dna srevir ,dnal no lasopsid retaw  

 .sledom noitacifirup fles dna evruc gas oD .stnemdnuopmi dna revir fo noitacifirup fleS
itrA ,secneuqesnoc dna sesuaC ,noitullop retaw dnuorG ;sekal fo noitacihportuE  laicif

 .sretaw dnuorg fo gnigrahcer  

:noitulloP esioN   ,noitullop esioN fo sretemarap lacisyhP snoitinifed noitullop esioN & esioN
 ta lortnoC ;lortnoc noitullop esion rof seigetartS .noitullop esioN fo stceffe htlaeh dna secruoS

.htap ta lortnoc dna secruos  .lortnoc sti dna noitulloP esioN fo seiduts esaC  

 

D  : gnireenignE lacinhcetoeG  

 elbuod esuffiD ,ygolorenim yalC ,spihsnoitaleR esahP dna ,slios fo noitacifissalC dna nigirO
 kciuQ ,erusserp egapeeS ,ytilibaemreP ,elpicnirP ssertS evitceffE noitcapmoC ,reyal  dnas

 raehS ,yroehT noitadilosnoC s’ihgazreT ,ytilibisserpmoC ,sten wolF ,senil citarehP ,noitidnoc
 sretemaraP htgnertS raehS ,htgnertS –  eruliaF ,elcriC srhoM ,sserts evitceffe dna sserts latot
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 htap ssertS ,epolevnE  

:noitarolpxE etiS  olpxe lios fo sdohteM  dna htpeD ,stiremed dna stirem evitaler htiw noitar
 noitartenep enoc citatS ,stset daol etalP ,stset noitartenep dradnatS ,seloh erob fo gnicaps

.cte stset  

 fo yticirtnecce ,htped ,epahs ,ezis rof snoitcerroc ,seiroeht yticapac gniraeB :yticapaC gniraeB
aol  snoisivorp ladoC ,seiticapac gniraeb evitpmuserP ,.cte elbat retaw ,gnid  

:erusserP htrae laretaL   ni noitatupmoc erusserp htraE ,seiroeht s’bmuoloC dna s’eniknaR
 ngiseD .noitcurtsnoc s’nnamluC dna s’nnanhbeR ,daol egrahcrus dna slios tnereffid

 .serutcurts gniniater htrae fo snoitaredisnoc  

 gnidulcni( snoitadnuoF eliP ,snoitadnuoF wollahS :snoitadnuoF rednu -  noissaC ,)selip demaer
 raehs fo eciohC .slios dereyaL ,snoisivorp ladoC ,snoitaredisnoc ngiseD ;snoitadnuof lleW dna
 noitadilosnoC ,noitubirtsid ssertS .tnemelttes laitnereffid dna latoT ,sretemarap htgnerts

otcaf noitcerroc htiw( syalc ni tnemelttes  sdnas ni tnemeltteS ,tnemelttes etaidemmI ,)sr  

 fo sesuaC ,ytefas fo rotcaf ,ecafrus eruliaf lacitirC ,sepols etinifni dna etiniF :ytilibatS epolS
 .serusaem laidemer dna smad nehtrae ni eruliaf  

dda gnixiM ,noitazilibats lios lacinahceM :tnemevorpmI dnuorG  ,selip noitcapmoC ,seviti
erP ,sdaol cimanyd yb noitcapmoc -  lios decrofnieR ,niard dnas gnisu gnidaol  

:scimanyD lioS   ;aitreni fo eloR ,gnidaol cimanyD ;scimanyd lios gnivlovni smelborp gnireenignE
 ngiseD ,snoitadnuof enihcam fo sepyT ,snoitarbiV fo yroehT  ,snoitadnuof enihcam rof airetirc

.snoisivorp ladoC  

E  : secruoseR retaW  gnireenignE noitagirrI /  

 :ygolordyH decnavdA ,ffonuR ,sessoL retaW ,noitatipicerP noitcudortnI   egareva fo noitamitsE
 llafniar ,ffonur launna dna ylhtnom - isylanA  .spihsnoitaler ffonur  gnitnemelppuS , atad fo s

 noitarud saera htped ,sisylana evruc ssam ,hpargoteyh ,drocer fo ycnetsisnoc ,atad gnissim
 ,noitaripsnartopave dna noitaropave fo noitamitse ,sisylana ycneuqerf llafniaR .sisylana

S ,hpargordyh tinu citehtnyS - argordyh tinU ,evruc  tinu suoenatnatsnI ,snoitarud deirav fo hp
,sledom lautpecnoc ,hpargordyh   .sledoM cigolordyH gnitsaceroF doolF ,doolF ngiseD  

scinahceM diulF :  ,metsys etanidrooc larogohtro lareneg ni noitom fo snoitauqE  fo scitameniK
hT reyaL yradnuoB ,scimanydordyH ,wolF ,yroe   yradnuob tnelubrut ,reyal yradnuob ranimaL

reyal yradnuob eht fo sisylana ytilibats ;reyal  ,wolF tnelubruT ,wolF ranimaL ,  lanoisnemiD
.gnitset ledom dna edutilimis ,sisylana  

:wolF lennahC nepO   mrofinU ;noitauqe cisab slennahc fo noitacifissalC ,stpecnoC wolF diulF
 ,lennahc a fo ecnayevnoc ,noitubirtsid sti dna sserts raehS ,slennahc yradnuob digir ni wolf

 ;htped htiw noitaler yllaudarG  wolf deirav - non ,noitauqe gninrevog dna sepyt -  citamsirP
nahc  ralugnatcernon dna ralugnatcer ni pmuJ ,pmuJ ciluardyh decroF ,spmuJ ciluardyH ;slen

,slortnoC lennahC ;slennahc   ,snoitisnarT  ,egruS ,evaw a fo ytireleC ,sevaW ,wolf ydaetsnU
gnituoR doolF ,scitsiretcarahc fo dohteM  ,  
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:gninnalP & secruoseR retaW  lP tcejorP  dna htraE .ggnE metsyS ,gninnalP secruoseR ,gninna
 ,mad etercnoC :smad fo sepyT -  cisaB ,smad sserttub dna hcrA ,smad ytivarG ,smad digiR

 ,noitcurtsnoc fo sliated dna ngised fo selpicnirp   .cimonocE tcejorP  .sriovreser fo noitarepO
d yciloP tnemeganam retaW sthguord gniru  

:ngised eganiarD & noitagirrI   noitagirrI ,sporc fo tnemeriuqeR retaW ,ytilitreF lioS & lioS
 ,eganiarD ,gniggoL retaW ,skrow noitagirrI ,smetsys noitagirrI fo tnemeganaM ,sdohtem

 .metsys eganiarD fo ngiseD  .lortnoc ytinilaS .lios fo ytinilaS retaw noitagirri fo ytilauQ  

:gnireenignE retaW dnuorG  retaW dnuorG ,elcyc cigolordyH ni retaw dnuorG -  wolF ,yrotnevnI
 noitagitsevnI ,retaW dnuorG fo tnemhsinelpeR ,lleW wollahS ,slleW fo noitcurtsnoC ,lleW otni

 ,tnemeganaM retaW dnuorG ,retaW dnuorG fo hceT  retaw aeS ,egrahcer laicifitra fo seuqin
 dna tnempoleved retaw dnuorg smetsys llew elpitlum ,srefiuqa latsaoc otni noisurtni

.tnemeganam  

:gnireenignE rewoP retaW   rewopordyH fo noitamitsE ,rewop retaw fo tnempoleveD
a lamreht ,ordyH fo nosirapmoC ,laitnetop  ,rewop mrif ,evruc noitarud wolF ,rewop raelcun dn

 rewopordyh fo noitacifissalC ,rotcaf daoL ,sevruc noitarud daoL dna daoL ,rewop yradnoces
:skcotsneP ,stnalp - .skcotsnep fo retemaid cimonoce ,skcotsnep fo sepyt ,tnemngilA  

***  
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 LACINHCET DNANAKEVIV IMAWS HRAGSITTAHHC U  ,YTISREVIN
IALIHB  

5102 emmargorP .D.hP ni noitanimaxE ecnartnE rof suballyS  

 :enilpicsiD gnireenignE dna ecneicS retupmoC  
noitceS - II  

ESC ot noitazilaicepS  
 

tfoS dna ecnegilletnI laicifitrA )A - :gnitupmoc  ugnaL larutaN  ,NNA s/v IA ,gnissecorP ega
 snoitacilppa dna scitsiretcarahc ,niarb namuh dna NNA neewteb ecnereffiD ,skrowteN larueN
 &wordiW ,ytilibarapes raeniL ,mhtirogla gniniart nortpecreP ,krowten reyal elgnis ,NNA fo

eM evitaicossA ,elur atleD ,elur gninrael s’bbeH  psirc susrev tes yzzuF ,yroeht tes yzzuF ,yrom
 fo serutaef & noitcudortni ,cigol yzzuf ,cigol psirc ,snoitaler yzzuf & noitaler psirC ,tes
 yzzuf fo noitagergga & noitisopmoced ,noitamrof ,snoitisoporp yzzuf ,snoitcnuf pihsrebmem

zuf ,gninosaer yzzuf ,selur  yzzuf fo snoitacilppA & gnikam noisiced yzzuf ,smetsys ecnerefni yz
 ynoloC tnA ,noitazimitpO mrawS elcitraP ,noitcudorper ,noitcnuf ssentif ,gnidocneAG ,cigol

 .noitazimitpO  

 :ataD giB dna gniniM ataD )B aB  gniniM ataD ,seussI gniniM ataD ,sksaT gniniM ataD cis
 ,evitcepsreP esabataD a morf gniniM ataD ,scirteM  noitciderp dna noitacifissalC ,gniretsulC

selur noitaicossa dna gninim nrettaP ,sledom  ,   hgih gniniM ,elpicnirp iroirpA -  ycneuqerf
hgih dna snrettap - oc  ,selur dna snrettap rof serusaem ssengnitseretnI ,selur ecnedifn  atad giB

gnisnes laicos dna dworc ,gnicruosdworc ,gnilwarc ,gniparcs beW ,noitisiuqca atad giB , -
 ,gnitupmoc duolc fo tpecnoc cisab ,smroftalp dna seigolonhcet atad giB ,gnisnes

.noitazilautriv  

 :noisiV retupmoC dna gnissecorP egamI latigiD )C  noisiV retupmoC dna gnissecorP egamI
 fo noitpecreP namuH ,snoitacilppA noisiV retupmoC dna gnissecorP egamI ,dnuorgkcaB

etnI ,noitazitigid edutilpmA ,ledoM egamI ,erawdraH gnissecorP egamI latigiD ,serutciP  ytisn
oc laitapS ,noitazitnauQ -  lexiP egamI ,ytilauQ egamI ,gnilpmaS egamI ,noitazitigid etanidro

2 ,srotarepO raeniL ,spihsnoitaleR -  niamoD ycneuqerF ,sdohteM niamoD laitapS ,smrofsnarT D
ssoL ,sepyT ycnadnudeR ,noisserpmoC egamI ,gniretliF esrevnI ,sdohteM  yssoL dna ssel

 dna gnikiL egdE ,sdohteM noitceteD tcejbO ,sdradnatS noisserpmoC egamI ,noisserpmoC
 tcejbO .sdohteM detneirO noigeR ,sdohteM gnidlohserhT ,noitceteD yradnuoB

ngoceR nrettaP ,noitpircseD ,semehcs noitatneserpeR ,noitpircseD dna noitatneserpeR  ,noiti
.noitingoceR rof sdohteM citeroehT noisiceD  
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:ytiruceS dna krowteN retupmoC decnavdA )D   lortnoc noitsegnoC ,smhtirogla gnituoR
 ,TENAM ,slocotorp tropsnarT fo stnemele dna secivreS ,gnikrowtenretnI ,smhtirogla

S ,ytiruceS   krowteN   ot   noitcudortnI  ,ytilaitnedifnoC egasseM dna noitpyrcnE cirtemmy
 cinortcelE ,noitacilppA noitacitnehtuA ,noitacitnehtuA egasseM dna yhpargotpyrC yek cilbuP
 suoicilaM ,sredurtnI ,ytiruceS tnemeganaM krowteN ,ytiruceS beW ,ytiruceS PI ,ytiruceS liaM

.sllaweriF erawtfoS  

S )E :gniledoM dna noitalumi   dna sledom lacitamehtaM fo sepyt ,ledoM lacitamehtaM
 ,noitazimitpo cisaB ,ledom gninretraB :dohtem lacihparG ,gniledom fo erudecorP ,seitreporp

etnoM - tilibats lacoL ,dohtem nueH :noitauqe laitnereffid ot sehcaorppA ,noitalumis olraC  y
 fo smelborp ni seiduts esaC ,sledom suounitnoc dna lacissalC ,slairT illuonreB :yroeht
 modnar suounitnoc gnitalumis rof seuqinhcet lareneG .secneics lacigoloib dna gnireenigne

sid morf noitalumis ,snoitubirtsid ammaG dna lamroN morf noitalumis ,selbairav  eterc
 non a gnitalumis ,snoitubirtsid ytilibaborp –  gniueuq dna ssecorP nossioP suoenegomoh

.metsys  

 
***  
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IALIHB  

5102 emmargorP .D.hP ni noitanimaxE ecnartnE rof suballyS  

ygolonhceT noitamrofnI :enilpicsiD  

 noitceS - II  

TI ot noitazilaicepS  
 

 :gnidoC dna ytiruceS noitamrofnI )A  ,ytiruceS margorP ,seiciloP dna sledoM ytiruceS

 ,slooT tnemecnahnE ycavirP dna ycavirP ,ytiruces metsys gnitarepO ,erawtfoS suoicilaM

S ,yhpargonagetS  erutangis latigid ,skrowten laicoS no staerht ytiruceS ,gnireenignE laico

owt ,sfoorP evitcaretnI ,semehcs -  ,noitatupmoc eruces ytrapitlum ,noitatupmoc eruces ytrap

nesohc dna -  lautum ,yportne evitaler ,yportne ,yhpargotpyrC mutnauQ ,ytiruces txetrehpic

ofni  ,ytreporp noititrapiuqe citotpmysa eht ,ytilauqeni gnissecorp atad ,selur niahc ,noitamr

 gnidoc modnar ,slennahc etercsid ,gnidoc citemhtira ,sessecorp citsahcots rof setar yportne

treporp rieht dna sedoc kcolb raenil ,slennahc naissuaG ,esrevnoc dna dnuob drah ,sei -

noitpyrcne cihpromomoH ,sedoc cilcyc ,gnidoced noisiced  

:gnitupmoC evisavreP dna eliboM )B   ,erutcetihcrA ,MSG  ,skrowteN sseleriW ralulleC

   ,tnemeganaM ytiliboM ,gnituoR  ,noitacollA ycneuqerF   tnemhsilbatsE noitcennoC ,slocotorP

RPG  ,ytiruceS  ,S  krowteN secivreS  erutcetihcrA  dradnatS 11.208 EEEI  sNAP dna sNAL sseleriW

 ,XAMiW  iFiW htooT eulB NALrepyH  eciveD snoitacilppaerutcurtsarfni gnitupmoc evisavreP

 eciveD smetsys gnitarepO dna ,scirtemoiB ,secafretnI enihcamnamuH ,erawdraH  ygolonhceT

C  noitacilppA beW evisavreP tnemeganaM eciveD dna ,ytiruceS ,slocotorP  ytivitcenno

.PAW aiv sseccA  sADP dna sCP morf sseccAerutcetihcra  

:sgnihT fo tenretnI rof ecneicS ataD )C   ,sdradnats ToI ,srevird ecived ,srosnes ,CoS ,erawdraH

 ,ToI rof gnitupmoc duolC  ataD ot noitcudortnI ,snocaeb ,ygrenE woL htooteulB ,htooteulB

 dettiF fo shparG ,ataD fo shparG ,noitazilausiv atad dna scihparg lacitsitats fo slaoG  ,ecneicS
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 gninibmoc :ecnerefni naiseyaB ,scihparg fo selpicnirP ,sledoM dettiF kcehC ot shparG ,sledoM

dom  cilbup gniyduts rof gniledom lacihcrareih naiseyaB ,melborp gnitsacerof a ni atad dna sle

 ,erachtlaeH :noitacilppa yb sIPA dna stesatad ToI ,ataD giB rof gniledom naiseyaB ,noinipo

.ygrenE ,selbaraew ,gnirutcafunaM  

 gnissecorP egamI ,noitingoceR nrettaP )D :gniniM ataD dna   cisaB :noitingoceR nrettaP

 ,smetsyS noitingoceRnrettaP ni smelborP latnemadnuF ,noitingoceR nrettaP fo tpecnoC

 yb noitacifissalCnrettaP ,snoitcnuF noisiceD raeniL ,seigolodohteM dna stpecnoC ngiseD

oitacifissalC nrettaP ,snoitcnuF ecnatsiD  sreifissalCnrettaP elbaniarT ,snoitcnuF doohilekiL yb n

-  egamI ,slatnemadnuF egamI latigiD :gnissecorP egamI.hcaorppA citsinimreteD ehT

 lacigolohproM ,noitatnemgeS egamI ,niamoD ,ycneuqerF dna laitapS eht ni tnemecnahne

oS dna gniniM ataD.gnissecorP egamI  tfos dna gniniM ataD ot noitcudortnI :gnitupmoC tf

 citeneG ,steS hguoR ,skrowten laruen ,stes yzzuF fo eloR ?gnitupmoctfos si tahw ,gnitupmoc

 ni gniretsulc dna noitacifissalC ,gniniM ataD ni noitazidirbyHrieht dna stelevaW ,mhtiroglA

idemitluM ,gniniM ataD .gniniM ataD a  

 :atad dekniL dna beW citnameS )E  ,tenretnI ,beW ediW dlroW ,beW fo yrotsiH :noitcudortnI

 ,ecapsemaN ,IRI ,LRU ,beW eht no tnemucoD foecnatropmI ,beW fo msinahceM gnikroW

W citnameS ?beW citnameS si tahW ?citnameS si tahW :beW citnameS.niamoD  ,paM daoR be

 riehT dna ekaC reyaL beW citnameS ,beW lanoitidarT dna beW citnameS neewtebnosirapmoC

 egdelwonK yranimilerP.ygolotnO ot noitcudortnI trohS ,beW citnameS fo noisiV,ecnacifingiS

& )krowemarF noitpircseD ecruoseR( FDR.atadorciM ,aFDR ,FDR ,LMX no   :amehcS FDR

 ,ssalC FDR fo ydutS liateD ,FDR fo stnenopmoCdna serutaeF tnereffiD ,FDR ot noitcudortnI

 ,selpmaxE htiw esU rieht dna seitreporPfo egnaR dna niamoD ,noitcirtseR ,secnatsnI ,ytreporP

tnO.eltruT ,SELPIRTN ,3N ,LMX/FDR :FDR fo snoitatoN tnereffiD  ?ygolotnO si tahW :ygolo

 ,ygolotnO fo ytilibasueR,).cte ygolotnO niamoD ,ygolotnO reppU( ygolotnO fo sepyT tnereffiD

 ,noituloS sti dnamelborP eht tuoba noissucsiD ,seigolotnO gnoma melborP ytienegoreteH

otnO niamoD( ygolotnO na fo skcolB gnidliuB tnereffiD  citnameS dna beW ataD dekniL.)ygol

 dekniL ,beW citnameSdna ataD dekniL neewteb noitaleR ,ataD dekniL ot noitcudortnI :beW

 ,ataD dekniLgnimusnoC ,ataD dekniL gnihsilbuP ,noitaredisnoC ngiseD dna selpicnirP ataD

dna stnemucoD fo beW lanoitidarT no noissucsiD   tnerruC ot noitcudortnI.ataD fo beW

 ot segatS tnereffiDot noitcudortnI :beW citnameS no gniog kroW tnempoleveD dna hcraeseR

 tnereffiDot noitcudortnI ,ataD dekniL dna noitacilppA beW citnameS etelpmoC a poleveD
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.slooT elbaliavA  

:SIG dna gnisneS etomeR )F  I  noitcudortn –  ,gnisnes etomer fo tpecnoc dna sevitcepsreP

 gnisneS etomeRlacisyhpoeG .snoitacilppa laiceps –  lacisyhpoeg ,citengam ,sdleif lanretxe

 ,notohp ehT ;murtceps citengamortcelE .ygolomsiesscimanyd tsurc ,ytivarG :gnisnes etomer

idaR fo noitubirtsiD serutangis lartcepS ,ygolonhcetrosneS ,seigrene tna -  dna noitaterpretnI

 fo slatnemadnuF ,noitaterpretnI & gnissecorPegamI ,srosneS dna serutangiS .noitacifissalc

 egami niamod noitamrofsnart dna niamodlaitapS ,noitatneserper egami ,gnissecorp egami

issecorp  lartceps sa llew sa laitaps ni sloot gnitupmoctfos gnisu seuqinhcet tnemecnahnE ,gn

 SIG ,seuqinhcet noitacifissalc dnaserutaeF .gnissecorp egami desab noitazimitpo ,niamod

.snoitacilppa SIG fo sdnert tsetal ,snoitacilppA  

 

***  
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noitacilppA retupmoC fo retsaM :enilpicsiD  

 noitceS - II  

noitacilppA retupmoC ot noitazilaicepS  
 

& ecnegilletnI laicifitrA )A   :gnitupmoC tfoS  seuqinhcet  hcraes  citsirueH -   dna  etareneG
snaeM ,noitcafsitas tniartsnoC  ,noitcuder  melborP  ,hcraes  tsrif  tseB  ,gnibmilc  lliH  ,tset -

 gniyalP emaG .sisylanA sdnE - ahpla gnidda ,erudecorp hcraes xaminiM -  ,sffotuc ateb
 lanoitidda  serutcurtS egdelwonK .gninepeed evitaretI ,stnemenifer -  ,skrowteN citnameS

 smhtiroglA citeneG .stpircS ,smargaid ycnednepeD lautpecnoC ,semarF -  fo ecnacifingiS
 teS yzzuF .smhtiroglA tnA ,sten larueN gnivlovE ,sretemarap noitanimret ,srotarepo citeneG

ehT  yro -   larutaN .stes yzzuF no snoitarepO ,s’citemhtirA lavretnI ,yroeht tes yzzuF & lacissalC
 gnissecorP  egaugnaL -     esruocsiD  ,sisylana  citnameS  ,gnissecorp  citcatnyS  ,PLN  ni  spetS

  .gnikcehc llepS ,PLN lacitsitatS ,gnissecorp citamgarP  dna  

 )B  :serutcurtS etercsiD noisulcnI ,elpicnirP elohnoegiP ,snoitcnuF ,snoitaleR ,steS -  noisulcxE
 .ytilibaborP ,seuqinhceT gnitnuoC yratnemelE ,sgniredrO laitrap dna ecnelaviuqE ,elpicnirP

 noitatupmoc fo sledoM – noN ,atamotuA nwodhsuP ,atamotuA etiniF - sinimreted  ,AFN dna m
noN ,segaugnaL ,srammarG .serutcurts eseht yb detpecca segaugnaL dna sADP dna ADPD -

noN fo selpmaxE dna ytilibatupmoC - hparG .smelborp elbatupmoc -  ,shtap ,snoitinifeD
or dna eerT ,stiucric dna selcyc ,shparg etitrapib dna raluger ,shparg detcennoc  ,eert deto

.shparg ranalp ,hparg naireluE dna nainotlimaH ,eert gninnapS  

 :yrevocsiD egdelwonK dna gniniM ataD )C  ,gnissecorP ataD ,ytilauQ ataD ,ataD fo sepyT
K ,weivrevO .ytiralimissiD dna ytiralimiS fo serusaeM -  lacihcrareiH evitaremolggA ,snaem

niretsulc noitacifissalC ,NACSBD ,g - seuqinhcet evitanretlA -  ,reifissalc doohrobhgieN tseraeN
  .esac elbarapeS noN dna elbarapeS ,MVS raeniL :senihcaM rotceV troppuS ,reifissalC naiseyaB

noitaulavE retsulC - nU ,weivrevO - a noisehoc gnisu noitaulave retsulC desivrepus  dn
gninim ataD beW .smhtirogla gniretsulc elbalacS ,xirtam ytimixorp eht gnisu ,noitarapes -   beW

 erutcurts  bew  ,gninim  egasu  bew  ,gninim  tnetnoc  bew  ,scitsiretcarahc  dna  ygolonimret
hcrA  ,ytilanoitcnuF ,scitsiretcarahC  :senignE  hcraeS  ,gninim   bew  fo  gniknaR  ,erutceti

.hcraes esirpretnE  ,segap  
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 :gnireenignE erawtfoS )D  )CLDS( elcyC efiL tnempoleveD metsyS –  ,ledom llaf retaW ,spetS
 ngiseD erawtfoS .tnemeganaM tcejorP erawtfoS ,scirteM erawtfoS .ledoM laripS ,sepytotorP

– iated ,ngised metsyS  resu ,ngised detneiro tcejbo ,ngised detneiro noitcnuf dna ,ngised del
 gnitseT dna gnidoC .scirtem level ngised ,ngised ecafretni –  erawtfoS ,scirtem level gnitseT

er erawtfoS .hcaorppa moor naelc ,ytilibailer dna ytilauq -  .gnireenigne  

 dna beW citnameS )E  :atad dekniL  ,tenretnI ,beW ediW dlroW ,beW fo yrotsiH :noitcudortnI
 ,ecapsemaN ,IRI ,LRU ,beW eht no tnemucoD fo ecnatropmI ,beW fo msinahceM gnikroW
 ,paM daoR beW citnameS ?beW citnameS si tahW ?citnameS si tahW :beW citnameS .niamoD

S neewteb nosirapmoC  dna ekaC reyaL beW citnameS ,beW lanoitidarT dna beW citname
 yranimilerP .ygolotnO ot noitcudortnI trohS ,beW citnameS fo noisiV ,ecnacifingiS riehT
 FDR & )krowemarF noitpircseD ecruoseR( FDR .atadorciM ,aFDR ,FDR ,LMX no egdelwonK

 ot noitcudortnI :amehcS  FDR fo ydutS liateD ,FDR fo stnenopmoC dna serutaeF tnereffiD ,FDR
 htiw esU rieht dna seitreporP fo egnaR dna niamoD ,noitcirtseR ,secnatsnI ,ytreporP ,ssalC
 si tahW :ygolotnO .eltruT ,SELPIRTN ,3N ,LMX/FDR :FDR fo snoitatoN tnereffiD ,selpmaxE

D ?ygolotnO  ytilibasueR ,).cte ygolotnO niamoD ,ygolotnO reppU( ygolotnO fo sepyT tnereffi
 sti dna melborP eht tuoba noissucsiD ,seigolotnO gnoma melborP ytienegoreteH ,ygolotnO fo

a beW ataD dekniL .)ygolotnO niamoD( ygolotnO na fo skcolB gnidliuB tnereffiD ,noituloS  dn
 citnameS dna ataD dekniL neewteb noitaleR ,ataD dekniL ot noitcudortnI :beW citnameS
 gnimusnoC ,ataD dekniL gnihsilbuP ,noitaredisnoC ngiseD dna selpicnirP ataD dekniL ,beW

udortnI .ataD fo beW dna stnemucoD fo beW lanoitidarT no noissucsiD ,ataD dekniL  ot noitc
 tnereffiD ot noitcudortnI :beW citnameS no gniog kroW tnempoleveD dna hcraeseR tnerruC
 ot noitcudortnI ,ataD dekniL dna noitacilppA beW citnameS etelpmoC a poleveD ot segatS

.slooT elbaliavA tnereffiD  
 

***  
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enilpicsiD  :  ,gnireenignE lacirtcelE lacirtcelE  gnireenignE scinortcelE dna  

 noitceS - II  

 noitazilaicepS  

A  )  :smetsyS rewoP  
          wolf daoL ,gniledom cimanyd dna citats ,lortnoc dna noitarepo metsys rewop nredoM

 :ytilibats egatloV ,smetsys rewop egral fo ytilibats langis llams dna ytilibats tneisnart ,seiduts
P- Q dna V -  noitaunitnoc dna ytivitisnes ,sisylana citats ,sevruc V  .dohtem wolf rewop

ordyh dna lamreht fo hctapsid daol cimonoce ,seuqinhcet noitazimitpo ot noitcudortnI -
 tinu ,wolf rewop lamitpo ,noitazimitpo rewop evitcaer dna laer ,alumrof ssol ,stnalp lamreht

,noitazimitpo deniartsnoc ytiruces metsys rewop ,tnemtimmoc  daol -  ,lortnoc ycneuqerf
 .noitamitse etats metsys rewop dna sretnec lortnoc ygrene  

      rotcaf rewop ;lortnoc egatlov ;wolf daol ;secirtam ecnattimda dna ecnadepmi suB
o fo selpicnirp ;sisylana tluaf ;stnenopmoc lacirtemmys ;noitarepo cimonoce ;noitcerroc rev -

 tiucric ;noitcetorp latigid dna syaler etats dilos ;noitcetorp ecnatsid dna laitnereffid ,tnerruc
 CDVH ;noiretirc aera lauqe dna sevruc gniws ,stpecnoc ytilibats metsys ;srekaerb

 .noissimsnart  
 
B  ) :senihcaM lacirtcelE  

 esahp elgniS remrofsnart  -  ;ycneiciffe dna noitaluger ,stset ,margaid rosahp ,tiucric tnelaviuqe
sremrofsnart esahp eerht - otua ;noitarepo lellarap ,snoitcennoc  ygrene ;remrofsnart-

.selpicnirp noisrevnoc   senihcam CD  - utamra ,scitsiretcarahc rotareneg ,sgnidniw ,sepyt  er
 ;srotom fo lortnoc deeps dna gnitrats ,noitatummoc dna noitcaer   noitcudni esahp eerhT

srotom  -  elgnis ;lortnoc deeps dna gnitrats ,scitsiretcarahc ecnamrofrep ,sepyt ,selpicnirp
.srotom noitcudni esahp  

senihcam suonorhcnyS  - dna noitaluger ,ecnamrofrep   rotom ,srotareneg fo noitarepo lellarap
snoitacilppa dna scitsiretcarahc ,gnitrats   .srotom reppetS dna ovreS  

 
C  ) noitatnemurtsnI & smetsyS lortnoC  :  
  dna slooT .esnopser ycneuqerf dna smetsys lortnoc ITL fo sisylana etats ydaets dna tneisnarT

 seuqinhcet  edoB ,icol tooR ,noiretirc ztiwruH htuoR :ngised dna sisylana metsys lortnoc ITL rof
 noitatneserper elbairav etatS .lortnoc )DIP( evitavireD largetnI lanoitroporP fo stnemelE .stolp

dna ytiliballortnoC .smetsys lortnoc ITL fo noitauqe etats fo noitulos dna   eloP .ytilibavresbo
.kcabdeef etats yb tnemecalp  
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     redro dnoces dna redro tsrif ,smetsys tnemerusaem fo scitsiretcarahc cimanyd dna citatS
 egatlov dna tnerruc CD/CA :stnemurtsni gnitacidni lacinahcemortcele ;sisylana rorre ,smetsys

ceffe gnidaol ,sretem  ;ygrene dna rewop fo tnemerusaem ,segnar tnemurtsni fo noisnetxe ,t
 dna ,srecudsnart evitcudni ,eviticapac ,evitsiser ;segdirb CD & CA  .sremrofsnart tnemurtsni
 ;retnuoc ycneuqerf ,epocsollicso ,retemitlum dna retemtlov latigid ;gninoitidnoc langis rieht

a golan - ot - latigid dna latigid - ot - .sretrevnoc golana  
 
D  )  :evirD cirtcelE & scinortcelE rewoP  

imes rewop fo scitsiretcarahc gnitarepO -  elgnis fo noitarepo fo elpicnirp ,secived rotcudnoc
ca esahp eerht dna -  ytinu ot noitcudortni ,sretrevnoc detatummoc enil cd  rotcaf rewop

cd noitarepo fo elpicnirP .sretrevnoc - kcub ,tsoob ,kcub( cd - ylf ,tsoob -  )drawrof dna kcab
cd esahp eerht dna esahp elgnis noitarepo fo elpicnirP .sretrevnoc -  MWP ,sretrevnoc ca

.sevird ca dna cd deeps elbatsujda fo stpecnoc sisab ,seuqinhcet  
 
E)  :gnitupmoC tfoS  

  :)NNA( skrowteN larueN laicifitrA  NNA .NNA fo skcolB gnidliuB ,skrowteN larueN laicifitrA
hcolluccM ,snoitcnuF noitavitcA ,sthgieW fo gnitteS ,erutcetihcrA :seigolonimreT -  sttiP

 .eluR gninraeL atleD ,eluR gninraeL noitpecreP ,eluR gninraeL naibbeH ,ledoM norueN  yzzuF
 :smetsyS :metsyS yzzuF   snoitarepO dna seitreporP ,steS yzzuF -  ,ytilanidraC ,snoitaleR yzzuF

 fo sepyT ,selbairaV yzzuF ;noitisopmoC yzzuF ,snoitaleR yzzuF fo seitreporP dna snoitarepO
.snoitcnuF pihsrebmeM   :)AG( mhtiroglA citeneG  :AG fo stnemelE ,ygolonimreT lacigoloiB

gnidocnE  laciteroehT ,noitresnieR ,noitatuM ,revossorC fo sepyT ,noitceleS fo sepyT ,
.AG fo smeroehT latnemadnuF ,amehcS :noitadnuoF  

 
F  ) snoitacilppA dna gnissecorP langiS decnavdA   scinortcelE dna lacirtcelE rof ylevisulcxE (

)gnireenignE  :  
     emit etercsiD .esnopser ycneuqerf dna noitulovnoC ,smetsys dna slangis emit etercsiD

z dna reiruoF -  noitinifed ,TFD ehT .smetsys emit etercsid fo sisylana ,seitreporP .smrofsnart
snoitaleR .mrofsnart TFF ,noitaluclac noitulovnoc ralucric ,seitreporp dna  neewteb pih

 etercsid ,noitazilamron ycneuqerf dna emit gnilpmas :smetsys emit etercsid dna suounitnoc
 noitinifed sretlif latigid rof noitauqe ecnereffiD .slangis emit suounitnoc fo gnissecorp emit

ed retlif latigiD ,sretlif RII ,sretlif RIF .seitreporp dna  ,ecnairavni eslupmi :seuqinhcet ngis
 etaritlum ot noitcudortni ,sdohtem ngised wodniw ,ecnereffid etinif ,noitamrofsnart raeniliB
 :gnissecorp langis evitpadA .noitisopmoced esahpylop ,noitalopretni dna noitamiced ,PSD

 .mhtirogla SML ,smetsys evitpada emit  erauqs tsael ,smhtirogla )SLR( serauqs tsael evisruceR
.mhtirogla )LSL( ecittal  

 
 

***  
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 noitatnemurtsnI dna scinortcelE :enilpicsiD gnireenignE  

 noitceS - II  

 noitazilaicepS  

 )A :lortnoC ssecorP dna noitatnemurtsnI ssecorP  

      dna sepyt selbairaV ssecorP ,lortnoc ssecorp rof sevitnecnI  :scitsiretcarahc ssecorP
 ,gnipmaD dna noitallicsO fo doirep ehT ,modeerf fo eerged ssecorP ,airetirc noitceles

b fo noitanibmoC dna eviticapaC ,ecnatsiseR :metsyS lacisyhp fo scitsiretcarahC  stnemelE .hto
sessecorp fo sepyT ,scimanyD ssecorP fo - fles ,emit daeD -  ,gnitaluger fles non/ gnitalugeR

 ,sessecorP saG ,sessecorP diuqiL fo ydutS .noitca lortnoc fo noitceleS dna ,raenil non/raeniL
 .sessecorP lamrehT ,sessecorP wolF  

     ,tnatsnoc emit ssecorP ,niag evlaV ,niag ssecorP ,niag etats ydaetS :pooL lortnoC fo sisylanA
 diuqiL ,lortnoC erusserP ,lortnoC wolF fo sisylanA .niag rettimsnarT ,tnatsnoC emit elbairaV

CPLS ,lortnoc erutarepmeT ,lortnoC level - nuf ,etalpecaf ,serutaef CPLM ,snoitc -  ,serutaef
  .nosirapmoc CPLM dna CPLS ,snoitcnuf ,etalpecaf  

      pool nepo dna desolc ,smetsys redro rehgih dna tsrif fo weiveR :smetsyS fo weiveR
 kcolB .esnopser tneisnarT .secnabrutsid ladiosunis dna eslupmi ,pets ot esnopseR .esnopser

gaid  gninut rellortnoc ,metsys lortnoc fo ngised ,esnopser ycneuqerF :sisylanA ytilibatS .smar
 :seuqinhceT lortnoC laicepS .noiretirc ytilibats tsiuqyN dna edoB .noitacifitnedi ssecorp dna

tnoc evitpada ,drawrof deef ,oitar ,edacsac ,seuqinhcet lortnoc decnavdA  ,rotciderp htimS ,lor
etats ot noitcudortnI :sisylanA lortnoC elbairavitluM .lortnoc ledom lanretni -  ,sdohtem ecaps

 iksnilredeiN ,syarra lotsirB ,noitcaretnI ,sisylana dna sisylana modeerf fo seerged lortnoC
 xedni - ravitlum fo gninuT ,srellortnoc fo ngised .srellortnoc elbai  

)B  noitatnemurtsnI lairtsudnI  :noitamotuA dna  

     eht ot noitcudortnI ,seirtsudni ni noitamotua fo eloR ,noitamotuA lairtsudnI ot noitcudortnI
 fo stifeneB ,metsys noitamotua fo epyt ot noitcudortnI ,seirtsudni gnirutcafunam fo sepyt

otua  ,CAP ekil sloot noitamotua ot noitcudortnI ,dimaryp noitamotuA ot noitcudortnI .noitam
 ,CAP ,CLP fo nosirapmoC ,dimaryp noitamotua ot ecnerefer htiw SCD dirbyH ,SCD ,ADACS ,CLP
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cnamrofreP ,tidua metsys lortnoC airetirc ecnamrofreP fo sisab eht no ADACS dna  ,airetirc e
 ngiseD lanoitcnuF .noitamotua rof )SRU( snoitacificepS tnemeriuqeR resU fo tnempoleveD

.sloot noitamotua rof )SDF( snoitacificepS  

 )C :noitalumiS dna gniledoM ssecorP  
 

 fo esU ,noitcudortnI :smetsys gnireenigne lacimehc rof sledom lacitamehtaM  lacitamehtam
 ,noitauqe ytiunitnoC ,swal latnemadnuF ,noitamrof fo selpicnirP ,egarevoc fo epocS ,sledom
 ,muirbiliuqE ,etats fo snoitauqE ,snoitauqe tropsnarT ,snoitom fo snoitauqE ,noitauqe ygrenE

imehc fo sledom lacitamehtam fo selpmaxE .scitenik lacimehC  :smetsys gnireenigne lac
dloh elbairav htiw sRTSC ,sRTSC pu dloh tnatsnoc ,lamrehtosi fo seireS ,noitcudortnI -  owT ,spu

noN ,RTSC dezirusserp esahp saG ,sknat detaeh -  ,reziropav tnenopmoc elgniS ,RTSC lamrehtosi
itluM - aeR ,rotcaer hctaB ,murd hsalf tnenopmoc  yranib laedI ,refsnart ssam htiw rotc

 rof noitalumiS fo stpecnoC lareneG .smetsys Hp ,pudloh htiw noitallitsid hctaB :noitallitsid
non gnivlos rof sdohteM ,sledom noitalumis ssecorP ,noitcudortnI :ngiseD ssecorP -  raenil

t dna gninoititrap elcyceR ,snoitauqe .selpmaxe noitalumiS ,gnirae   :noitalumis retupmoC
noN ,seires ni sRTSC eerhT ,knat wolf ytivarG ,selpmaxe noitalumiS -  yraniB ,RTSC lamrehtosi

itluM ,nmuloc noitallitsid - .rotcaer hctaB ,nmuloc noitallitsid tnenopmoc   
 

 )D :gnissecorP langiS lacidemoiB  

    qcA oiB fo noitareneG ,noitisiu - oib fo nigirO ,slangis - oib fo sepyT ,slangis -  fo ydutS ,slangis
oib tnacifingis yllacitsongaid - oib rof sedortcelE sretemarap langis -  dna gnisnes lacigoloisyhp

edortcelE ,gninoitidnoc - rtcele ehT ,noitaziralop ,ecafretni etylortcele  dna ecafretni niks edo
 lanretni ,ecafrus ydob( sedortcele fo sepyT ,edortcele rof desu lairetamoib ,tcafitra noitom

oib fo noitisiuqcA sedortcele gnisu fo stcepsa lacitcarP ,)sedortceleorcim ,sedortcele fo yarra -
noc langiS dna )gninoitidnoc langis( slangis  ,gniretlif latigiD ,gnissecorP )s’CAD s’CDA( noisrev

 televaw yb gnissecorp langis lacidemoiB ,sisylana reiruoF yb gnissecorp langis lacidemoiB
emit( -  yllacitsongaid era taht sretemarap langis fo noitatupmoC( sisylana )ycneuqerf

 noitacifissalC ,)tnacifingis non dna slangis modnar yranoitats ,esion dna slangis fo -  yranoitats
 slangis citoahc fo sisylanA ,noisserger dna noitalerroC ,sisylana tnenopmoc elpicnirP ,slangis

 oiB fo saera noitacilppA – GEE sisylana slangiS - GCE ,sisylana tnenopmoc ycneuqerf -  SRQ
itceted margoidraconohP ,noitceted lavretni ,edutilpma R ,no -  GME ,cte sredrosid evlav traeh

.sisylana  

z ,meroeht gnilpmaS -  ,noitulovnoc dna noitalerroC ,smetsys tnairavni tfihs raenil ,smrofsnart
 smrof lacinonaC ,skrowten latigid rof shparg wolf langiS -  fo ngiseD  sretlif latigid -  RIF dna RII

 ,noitazitnauQ dna gnilpmaS ,noitatneserper egamI ,noitisiuqcA :gnissecorP egamI .sretlif
 dna noitazilauqe margotsiH :tnemecnahne egamI ,segamI ni esioN ,ytilauQ egamI ,smargotsiH

 .tnemecnahnE tsartnoC  
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  )E  :noitatnemurtsnI lacitpO dna ngiseD recudsnarT  

    ,level ,wolf ,erusserp ,erutarepmet ekil sretemarap suoirav rof srecudsnart fo weiveR
 sa noiretirc noitceles dna snoitaredisnoc ngiseD .cte ytisned ,noitarbiv ,noitarelecca ,ytidimuh

 rosneS ,sdradnats rep  rosnes ni sdnert tsetal dna ,sliated ssecorp ,seuqinhcet noitacirbaf
oiB ,srosnes lacimehc etats diloS ,srosnes lacinahcemortcele ,srosnes scitpo rebif ,noitacirbaf -

ozeiP ,srosnes - ssecorp no srosnes fo tceffe ,srosnes fo noitaziretcarahc ,srosnes evitsiser  
 .seuqinhcet gninoitidnoc langis ,noitacifitnedi  

   ediugevaw rebif lacitpO -  fo yroeht edom citengamortcele dna ,noitcelfer lanretni latot
 noissimsnarT .rebif lacitpo fo gnirutcafunam ,rebif lacirdnilyc ,noitagaporp lacitpo

ebif lacitpo fo scitsiretcarahc  r -  ,sessol gnirettacs ,sessol noitprosba lairetam ,noitaunettA
 elgnis deifidom noisrepsid ,noisrepsid ladomretni ,noisrepsid ,gnirettacs raenil dna raenilnon
 secruos lacitpO .anemonehp raenilnon ,noitaziralop ,srebif denettalf noisrepsid ,rebif edom

ed dna  srotcet -  srosnes rebif lacitpO -  no desab srosnes ,srosnes scitpo rebif ot noitcudortnI
 erusserp dna sserts ,niarts ,tnemecalpsid rof rebif lacitpo fo noitacilppa ,noitaludom ytisnetni

orcim ,srosnes OF edomitlum evitcA .tnemerusaem - snes rebif lacitpo dneb  tnerruc ,sro
 citpo rebif ,srosnes rebif lacitpo detaludom noitaziralop ,detaludom esahp ,srosnes

 snoitacilppa RESAL .epocsoryg -  lacidemoib ni RESAL fo noitacilppa ,noitcudortnI
retemelet RESAL ,sretemarap ecnamrofrep ,yrtemorefretni RESAL ,noitatnemurtsni  ,s

 fo tnemerusaem ,yhpargoloh fo elpicnirp cisab :yhpargoloh ,RADIL ,ecnatsid fo tnemerusaem
 .margoloh gnisu snoitarbiv dna stnemom gnidneb ,sserts ,niarts  

 )F  :gnitupmoC tfoS  
 

etihcrA :seigolonimreT NNA .NNA fo skcolB gnidliuB :skrowteN larueN laicifitrA  gnitteS ,erutc
hcolluccM ,snoitcnuF noitavitcA ,sthgieW fo  -  ,eluR gninraeL naibbeH ,ledoM norueN sttiP

 dna seitreporP ,steS yzzuF :metsyS yzzuF .eluR gninraeL atleD ,eluR gninraeL noitpecreP
 snoitarepO - reporP dna snoitarepO ,ytilanidraC ,snoitaleR yzzuF  yzzuF ,snoitaleR yzzuF fo seit

.snoitcnuF pihsrebmeM fo sepyT ,selbairaV yzzuF ;noitisopmoC   :)AG( :smhtiroglA citeneG
 ,revossorC fo sepyT ,noitceleS fo sepyT ,gnidocnE :AG fo stnemelE ,ygolonimreT lacigoloiB

S :noitadnuoF laciteroehT ,noitresnieR ,noitatuM .AG fo smeroehT latnemadnuF ,amehc  
   

 
***  
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5102 emmargorP .D.hP ni noitanimaxE ecnartnE rof suballyS  

gnireenignE noitacinummoceleT dna scinortcelE :enilpicsiD  

 noitceS - II  

noitazilaicepS   
 )A :scinortcelE  

     .ytivitsiser dna ,ytilibom ,tnerruc tfird ,tnerruc noisuffid :nocilis ni tropsnart reirraC
p .sreirrac fo noitanibmocer dna noitareneG -  ,TJB ,edoid lennut ,edoid reneZ ,edoid noitcnuj n

B ,edoid otohp dna DEL ,TEFSOM ,roticapac SOM ,TEFJ  :ygolonhcet eciveD .sRESAL fo scisa
 ,noitatnalpmi noi ,noisuffid ,noitadixo ,ssecorp noitacirbaf stiucric detargetni

n ,yhpargohtilotohp - p ,but - niwt dna but - .ssecorp SOMC but  
   oid elpmiS .SOMC dna sTEFSOM ,sTJB ,sedoid fo stiucric tnelaviuqE langiS llamS  ,stiucric ed

 woL :sreifilpmA .TEF dna rotsisnart fo ytilibats saib dna gnisaiB .sreifitcer ,gnipmalc ,gnippilc
elgnis ycneuqerf hgiH dna - itlum dna -  kcabdeef ,lanoitarepo dna laitnereffid ,sreifilpma egats

so rof noiretirc ;srotallicso ladiosuniS ,sreifilpma  ycneuqerF .sreifilpma rewop dna noitallic
pO( reifilpmA lanoitarepO elpmiS .sreifilpma fo esnopser -  srotareneg noitcnuF ,stiucric )pma

 .sremiT 555 ,stiucric gnipahs evaw dna  
 

 )B metsyS noitacinummoC s  :  

    irav modnar ,ytilibaborp :esion dna slangis modnaR  ,noitcnuf ytisned ytilibaborp ,selba
 elgna dna edutilpma :smetsys noitacinummoc golanA .ytisned lartceps rewop ,noitalerrocotua
 golana fo snoitazilaer ,sisylana lartceps ,smetsys noitaludomed dna noitaludom

langis ;smetsys noitacinummoc - ot - RNS( oitar esion  noitaludom edutilpma rof snoitaluclac )
 yroeht noitamrofni fo scisaB .snoitidnoc esion wol rof )MF( noitaludom ycneuqerf dna )MA(
 ,)MCP( noitaludom edoc eslup :smetsys noitacinummoc latigiD .meroeht yticapac lennahc dna

( noitaludom edoc eslup laitnereffid  esahp ,edutilpma :semehcs noitaludom latigid ,)MCPD
 htdiwdnab ,sreviecer retlif dehctam ,)KSF ,KSP ,KSA( semehcs gniyek tfihs ycneuqerf dna
 fo slatnemadnuF .semehcs eseht rof snoitaluclac rorre fo ytilibaborp dna noitaredisnoc

.MSG dna AMDC dna AMDF ,AMDT  
      etilletaS dna radaR fo gnikrow fo elpicnirP ,sreifilpmA dna sebuT evaworciM

 krowteN ,gnikrowten retupmoC ,snoitacinummoC lacitpO fo scisaB ,noitacinummoC
.noitacinummoc eliboM dna tnemeganam  
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 )C  metsyS latigiD & ngiseD   :ngiseD ISLV  

    ,LTT ,LTD( seilimaf CI latigid ;setag cigol ;snoitcnuf naelooB fo noitaziminim ,arbegla naelooB
 ,srexelpitlum ,sretrevnoc edoc ,stiucric citemhtira :stiucric lairotanibmoC .)SOMC ,SOM ,LCE

pilf dna sehctal :stiucric laitneuqeS .sALP dna sMORP ,sredoced - tfihs dna sretnuoc ,spolf -
 rossecorporciM .seiromem rotcudnocimeS .sCAD ,sCDA ,stiucric dloh dna elpmaS .sretsiger
 O/I dna yromem ,gnimmargorp ,erutcetihcra :1508 rellortnocorciM )68308 & 6808 ,5808(

lortnoc dna rossecorP MRA ,smetsys emit laeR .gnicafretni  esabataD & emiT laeR ,rel
 rof slooT  dna tnempoleveD erawtfoS ,ngiseD metsyS deddebmE retupmocorciM ,snoitacilppA

 .gnicafretnI dna rellortnocorciM  CIP ,metsys deddebmE  

   criC latigiD SOMC ,noitalumiS & tuoyaL  dna ngised tiucriC SOM ;seciveD etatS diloS  tiu
 cisaB .CISA ,ngiseD tiucriC FR dna langiS dexiM ,seiromeM rotcudnocimeS fo ngiseD ,ngiseD
 woL ,seigolodohteM ngiseD ISLV ,sledoM rieht dna stiucriC tnelaviuqE dna scisyhP SOM

ninnalP roolF ,seluR ngiseD ISLV , noitargetnI CI dna SMEM ,ngiseD ISLV rewoP  SOM ,g
 gnidliuB citemhtirA ,stiucriC cigoL lanoitanibmoC ,retrevnI SOMC dna selpicnirP rotsisnarT
 ,seciveD TEFSOM ,seigetartS gnikcolC dna tcennocretnI ,serutcetihcrA yromeM dna skcolB

onaN - noN ,sTEFSOM lacissalC delacS - oF sledoM tcapmoC ,sTEFSOM lacissalC  tiucriC r
. egaugnaL evitpircseD erawdraH, srotalumiS  

 )D  :gnissecorP egamI dna langiS  

     suounitnoc ,mrofsnart ecalpaL fo seitreporp dna snoitinifeD - etercsid dna emit -  reiruoF emit
suounitnoc ,seires - etercsid dna emit - z ,TFF dna TFD ,mrofsnarT reiruoF emit -  .mrofsnart

emiT raeniL .meroeht gnilpmaS - rp dna snoitinifed :smetsyS )ITL( tnairavnI  ,ytilasuac ;seitrepo
 ,erutcurts edacsac dna lellarap ,sorez dna selop ,noitulovnoc ,esnopser eslupmi ,ytilibats
 .smetsys ITL hguorht noissimsnart langiS .yaled esahp ,yaled puorg ,esnopser ycneuqerf

 ngised retlif golanA – seD retliF RIF & ngiseD retlif RII itluM .ngi -  sti dna gnissecorP langiS etar
snoitacilppA  

    tnemecnahnE egamI ,smrofsnarT egamI ,slatnemadnuF egamI latigiD -  dna laitapS
 retupmoC ,noisserpmoC egamI   ,noitatnemgeS egamI ,noitarotseR egamI ,niamoD ycneuqerF

.noisiV  
 

 )E gnireenignE evaworciM   :  

   ,snoitidnoc yradnuob ,smrof largetni dna laitnereffid :snoitauqe s’llewxaM ;scitatsortcelE
 ,noitcarfer dna noitcelfer :seitreporp dna sevaw enalP ;rotcev gnitnioP ,noitauqe evaw

idem suoirav hguorht noitagaporp ,yticolev puorg dna esahp ,noitaziralop  ;htped niks ,a
 ecnadepmi ,gnihctam ecnadepmi ,ecnadepmi citsiretcarahc ,snoitauqe :senil noissimsnarT

S ,noitamrofsnart - tuc ,snoitidnoc yradnuob ,sedom :sediugevaW ;trahc htimS ,sretemarap -  ffo
noitaidar dna sepyt :annetnA .snoitaler noisrepsid ,seicneuqerf  .stceffe  
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 )F  :gnitupmoC tfoS  
 

  :)NNA( skrowteN larueN laicifitrA  NNA .NNA fo skcolB gnidliuB ,skrowteN larueN laicifitrA
hcolluccM ,snoitcnuF noitavitcA ,sthgieW fo gnitteS ,erutcetihcrA :seigolonimreT -  sttiP

pecreP ,eluR gninraeL naibbeH ,ledoM norueN  .eluR gninraeL atleD ,eluR gninraeL noit  
 :smetsyS yzzuF  snoitarepO dna seitreporP ,steS yzzuF :metsyS yzzuF -  ,snoitaleR yzzuF

 ,selbairaV yzzuF ;noitisopmoC yzzuF ,snoitaleR yzzuF fo seitreporP dna snoitarepO ,ytilanidraC
.snoitcnuF pihsrebmeM fo sepyT   

G  :)AG( mhtiroglA citene  ,noitceleS fo sepyT ,gnidocnE :AG fo stnemelE ,ygolonimreT lacigoloiB
 latnemadnuF ,amehcS :noitadnuoF laciteroehT ,noitresnieR ,noitatuM ,revossorC fo sepyT

.AG fo smeroehT  
 

***  
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gnireenignE lacinahceM :enilpicsiD  

 noitceS - II  

 noitazilaicepS  

MAERTS NGISED :A  

SDILOS FO SCINAHCEM DECNAVDA -  yticitsalE fo yroehT lanoisnemiD eerhT ot noitcudortnI

niarts ,muirbiliuqe fo snoitauqE laitnereffiD ,smelborp niarts enalP dna sserts enalP -

oc ralop dna naisetraC ni snoitaler tnemecalpsid -  raehS ,snoitidnoc yradnuoB ,setanidro

ertnec .noisroT ,  

 DECNAVDA SMSINAHCEM FO YROEHT -  dna yticolev fo noitanimreted fo weiveR :scitameniK

smsinahcem ni sknil dna stniop fo noitarelecca -  fo sisehtnyS ,sdohtem lacihparg dna lacitylanA

elgna ,erusserp ,sevruc cisaB :smaC fo sisylanA ,smsinahceM - noitanimreted ezis maC -  maC

noitanimreted eliforp -  ,secroF :sisylanA ecroF cimanyD dna citatS .lacihparg dna lacitylanA

muirbiliuqe fo snoitidnoC .selpuoC - 4 fo sisylanA .margaid ydob eerF -  knarc redils ,egaknil rab

 ,smsinahcem  

NOITARBIV ,gniledom metsys fo slatnemadnuF ,noitcudortnI :   decroF ,noitarbiV eerF

 modeerF fo eergeD itluM ,smetsyS modeerF fo eergeD owT ,noitarbiV tneisnarT ,noitarbiV

 dleiF ,srotoR fo gnicnalaB cimanyD :yrenihcam fo tnemngila dna gnicnalab cimanyD .metsyS

enalP lareves ni dna ,senalP owt ,enalP eno ni gnicnalaB .s  

YGOLOBIRT -  noitcirf fo sepyT :noitcirF - yrd - diulf dna yradnuob -  noitcirf dna noitcirf fo swal

 raew fo seiroeht ,noitcirf ni selbairaV seiroeht -  fo eloR :noitacirbuL ,raew fo segats



 egaP 92   fo 15  
 

or ,sgniraeb citatsordyH ,sgniraeb cimanydordyH ,stnacirbuL noitacirbul  tnemele gnill

.sgniraeb  

GNIREENIGNE NGISED -  snoitaredisnoc ngiseD , ,slatnemadnuF ngiseD –  ,noitceles lairetam

 ngised ni snoitaredisnoc eugitaF .sisylana tsoc ,ngised lanoitcnuf -  slairetam ni eugitaf – 

 eugitaf ot hcaorppa scinahcem erutcarf –  fo seiroeht  ni ytilibailer ot noitcudortnI ,erutcarf

 ngised –  ,FBTM/FTTM ,snoitcnuf noitubirtsid eruliaf ,sisylana atad eruliaf ,noitcnuf ytilibailer

.gnitset ytilibailer ,ytilibailer gnivorpmi fo sdohtem ,sledom dna etar drazah  

SEUQINHCET NOITAZIMITPO t noitcudortnI :  noituloS dna noitalumroF ,noitazimitpO o

 ,stniartsnoc on htiw noitazimitpo elbairavitluM ,noitazimitpo elbairav elgniS ,seigolodohtem

nhuK .stniartsnoc ytilauqeni htiw dna stniartsnoc ytilauqe htiw -  egnargaL ,snoitidnoc rekcuT

oitcudortnI .dohtem reilpitlum  gnimmargorp regetni ot n –  ,dohtem enalp gnittuc s’yromoG

.dohtem dnuob dna hcnarb  

DOHTEM TNEMELE ETINIF -  MEF fo stpecnoc cisaB –  tnemele etinif rof erudecorp lareneg a

 eruxelF ,dohtem ssenffits tcerid ehT :serutcurts ssurT ,sisylana -  stnemele – ratnemele  maeb y

 ,rotcev daol tnemele dna xirtam ssenffits tnemele eruxelf ,tnemele eruxelf ,yroeht

 ralugnairt ,stnemele lanoisnemid eno ,noitamrof tnemele lareneg rof noitcnuf noitalopretnI

.stnemele lanoisnemid eerht ,stnemele ralugnatcer ,stnemele  

                   :B  MAERTS LAMREHT  
 

 :SCIMANYDOMREHT DECNAVDA  krow elbisreveR -  ytilibaliava -  dnoces dna ytilibisreverri – 

 ydaets dna metsys desolc a rof ycneiciffe wal –  fo sisylana ytilibaliavA .emulov lortnoc etats

 tnereffiD .slaitnetop cimanydomrehT .selcyc elpmis  etats fo snoitauqe –  yticaguf – 

 ytilibisserpmoc -  setatS gnidnopserroc fo elpicnirp -  yrtsimehcomrehT ,tneiciffeoc yticaguf - 

 smetsys gnitcaer fo sisylana wal tsriF -  erutarepmet emalf citabaidA –  fo egnahc yportne

.smetsys gnitcaer  

 

F GNIREENIGNE DECNAVDA  :SCINAHCEM DIUL  noitauqe ytiunitnoc lanoisnemid eerhT - 

 smrof largetni dna laitnereffid –  rieht dna ygrene dna mutnemom noitom fo snoitauqe

 ,wolF tnelubrut dna ranimaL ,swolf lanoitarorri dna lanoitatoR.snoitacilppa gnireenigne

.reyaL yradnuoB  
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EH DECNAVDA  : REFSNART TA  noitidnoc yradnuob dna snoitauqe ygrene lanoisnemid enO - 

eerht -  mutnemoM ,ruopav dna sesag ni noitaidar . snoitauqe noitcudnoc taeh lanoisnemid

 snoitauqe ygrene dna -  UTN , regnahcxe taeh ,refsnart taeh reyal yradnuob tnelubrut

hcaorppa  

 

RFER   :NGISED METSYS GNINOITIDNOC RIA & NOITAREGI  

  raloS ,snoitaluclac daol gnitaeh dna gnilooc ot noitcudortnI : noitaidaR raloS fo noitamitsE

 lamreht ot noitcudortnI :smetsyS gninoitidnoC riA fo noitceleS, yrtemoeg raloS ,noitaidar

t dna smetsys noitubirtsid  ,smetsys gninoitidnoc ria rof airetirc noitceleS ,snoitcnuf rieh

.smetsys gninoitidnoc ria fo noitacifissalC  

.stcud gninoitidnoC riA fo ngiseD  

 

 :REFSNART TAEH SCIMANYD DIULF LANOITATUPMOC  ssam noitauqe noitavresnoC

 evitcevnoc snoitauqe ygrene dna mutnemom  .noitpircsed lareneg dna snoitauqe eht fo smrof

 etinif fo noituloS .gnippam dna noitamrofsnart saedi cisab noitareneg dirg laciremuN

 rotarepo dohtem IDA sdohtem noisrevni xirtam sdohtem evitareti snoitauqe ecnereffid

cilppa mrofsnart reiruoF tsaf gnittilps .snoita  

         

MAERTS NOITCUDORP :C  

GNITTUC LATEM FO YROEHT gnittuC lateM fo scinahceM  : ,  elgniS ,raeW looT dna efiL looT
erutarepmeT gnittuC ,gnidnirG ,looT gnittuC tniopitluM ,looT gnittuC tnioP ,  loot gnittuC

.sdiulf gnittuC slairetam  

 DECNAVDA SESSECORP GNIRUTCAFUNAM noN : - .gninihcaM lanoitidarT  

GNIMROF LATEM DECNAVDA  ,gnimroF lateM fo slatnemadnuF :  fo seiroeht ,slatem fo gnilloR
 noisurtxE fo sisylanA noisurtxE ,stcefed gnigrof ,gnigroF ,gnillor ni stcefed ,gnillor toh dna dloc

i stcefed ,ssecorp .gnimrof lateM teehS ,gniwarD ,noisurtxe n  

SEIGOLONHCET GNIDLEW DNA GNITSAC DECNAVDA  ritS noitcirF ,gnidleW maeB resaL :
 ,gnidleW cinosartlU ,gnidleW maeB nortcelE ,gnidleW  ,gnidluom llehs ,gnitsac tnemtsevnI

retnuoc ,gnitsac muucav ,gnitsac ezeeuqs - ytivarg  wolf -  dna lanoitcerid ,gnitsac erusserp
.gnitsacoehr ,gnitsac latem dilosimes ,gnitsac ezeeuqs ,noitacifidilos latsyrconom  
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:DAC DECNAVDA  daC oT noitcudortnI ,  ecafruS ,sevruC citehtnyS:gnilledoM ,cirtemoeG
,gniledoM  arT ,secafruS decnavdA ,ecafruS citehtnyS 3 ,snoitamrofsn -  ngiseD ,gnilledoM D

.snoitacilppA  
 

 :GNIRUTCAFUNAM DEDIA RETUPMOC etupmoC -  htaP looT citamotuA ,gnimmargorP dediA
senihcaM CNC rof gnilooT ,noitareneg -  fo lortnoc evitpadA ,metsys gniloot elbaegnahcretnI

nirg ,gninrut ekil sessecorp gninihcam .gnid  
 

GNIRUTCAFUNAM NI GNIREENIGNE YTILAUQ  :  ecnareloT ,gnireenignE dna eulaV ytilauQ
OSI ,syarrA lanogohtrO ,)AVONA( ecnairaV fo sisylanA ,gnicnareloT dna ngiseD -  ytilauQ 0009

.metsyS  
 

HCRAESER NOITAREPO  noitatropsnart ,dohtem xelpmis ,gnimmargorp raeniL :  dna
.MPC dna TREP sledom tnemngissa  

 
:SEUQINHCET TNEMELE ETINIF   ot noitcudortnI dohteM tnemelE etiniF ,  dna ssertS

snoitidnoc yradnuoB .muirbiliuqE , niartS - snoitaler tnemecalpsiD , ssertS - .snoitaler niarts  
 

***  
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5102 emmargorP .D.hP ni noitanimaxE ecnartnE rof suballyS  

.ggnE lacimehC :enilpicsiD  
 noitceS - II  

 noitazilaicepS   

)A  scimanydomrehT dna snoitaluclaC ssecorP  esu ;ygrene dna ssam fo noitavresnoc fo swaL :
 tsriF .sisylana modeerf fo eerged ;snoitaluclac egrup dna ssapyb ,elcycer ;stnenopmoc eit fo
 dnoceS .smetsys nepo dna esolc ot noitacilppa wal tsriF .scimanydomreht fo swal dnoceS dna

nydomrehT yportnE dna wal  dna etats fo noitauqe :secnatsbus erup fo seitreporp cima
 ssecxe ,yticaguf ,seitreporp ralom laitrap :serutxim fo seitreporp ,noitcnuf erutraped
 lacimehc ;smetsys fo ELV gnitciderp :airbiliuqe esahp ;stneiciffeoc ytivitca dna seitreporp

airbiliuqe noitcaer  .  

)B  snoitarepO lacinahceM dna scinahceM diulF  nainotweNnon dna nainotweN ,scitats diulF :
 ,sisylana lanoisnemid ,ecnalab ygrene ,srotcaf noitcirf cipocsorcaM ,noitauqe illuonreB ,sdiulf

dna spmup ,sretem wolf ,smetsys enilepip hguorht wolf ,secnalab llehs   dekcap ,srosserpmoc
 eerf ;noitarapes ezis dna noitcuder ezis ,yroeht reyal yradnuob yratnemele ,sdeb dezidiulf dna
 gnixim ,noitartlif ,noitacifissalc dna gninekciht ;senolcyc dna egufirtnec ;gnilttes derednih dna

 .sdilos fo gniyevnoc ;noitatiga dna  

)C  eH :refsnarT ssaM dna ta   ,stneiciffeoc refsnart taeh ,noitaidar dna noitcevnoc ,noitcudnoC
 taeh fo sepyt ;noitaropave dna noitasnednoc ,gniliob ,noitcudnoc taeh ydaetsnu dna ydaets

 noisuffid ralucelom ,swal s’kciF .ngised rieht dna srotaropave dna sregnahcxe  ssam ,sdiulf ni
 dna taeh ,mutnemom ;seiroeht lawener ecafrus dna noitartenep ,mlif ,stneiciffeoc refsnart
 & UTH ;seicneiciffe egats dna gnitcatnoc suounitnoc dna esiw egats ;seigolana refsnart ssam

llitsid rof tnempiuqe fo noitarepo dna ngised stpecnoc UTN diuqil ,gnihcael ,noitprosba ,noita -
.noitprosda dna noitacifidimuhed ,noitacifidimuh ,gniyrd ,noitcartxe diuqil  

 )D  gnireenignE noitcaeR lacimehC  suoenegomoh fo scitenik ;setar noitcaer fo seiroehT :
lum dna elgnis ,atad citenik fo noitaterpretni ,snoitcaer non ,srotcaer laedi ni snoitcaer elpit -

non ;ledom retemarap elgnis ,noitubirtsid emit ecnediser ;srotcaer laedi -  ;srotcaer lamrehtosi
 .sisylatac ni stceffe noisuffid ;snoitcaer citylatac suoenegoreteh fo scitenik  
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)E  :lortnoC ssecorP dna noitatnemurtsnI  aeM  ,srosnes ;selbairav ssecorp fo tnemerus
 ,smetsys elpmis fo sesnopser cimanyd dna snoitcnuf refsnart ,scimanyd rieht dna srecudsnart
 desolc fo sisylana ;sevlav lortnoc ;)DIP dna ,IP ,P( sedom rellortnoc ,evruc noitcaer ssecorp

ilibats gnidulcni smetsys pool  deef ,edacsac ,gninut rellortnoc dna esnopser ycneuqerf ,yt
 .lortnoc drawrof  

)F  scimonocE dna ngiseD tnalP  tnempiuqe gnireenigne lacimehc fo gnizis dna ngised ssecorP :
noce ssecorp fo selpicnirp ;srotcatnoc egatsitlum ,sregnahcxe taeh ,srosserpmoc sa hcus  scimo

 kcabyap ,nruter fo etar ,sexedni tsoc ,tsoc dezilaunna latot gnidulcni noitamitse tsoc dna
 .ngised ni noitazimitpo ,wolf hsac detnuocsid ,doirep  

)G  ygolonhceT lacimehC  srezilitref ,HOaN ,dica ciruflus ;seirtsudni lacimehc cinagronI :
 ,aerU ,ainommA(  dna ,liO ,raguS ,repaP dna pluP( seirtsudni stcudorp larutan ;)PST dna PSS

 ,enelyhteylop ;seirtsudni noitaziremylop ;slacimehcortep dna gninifer muelortep ;)staF
.srebif citehtnys retseylop dna CVP ,enelyporpylop  

 )H  edutitpA hcraeseR & scitsitatS  em ,naeM  ,ytilibaborp fo stpecnoc cisab ,edom ,naid
 noisserger dna noitalerroc dna ,noitaived dradnats ,rorre dradnats ,ecnairav fo tneiciffeoc

t tnedutS .sisylana - F ,tset -  atad dna scihparg atad ,)AVONA( ecnairav fo sisylana ,tset
rav dna selpicnirP .noitaterpretni  ,seuqinhcet noitazimitpo lacitsitats fo sledom suoi

 erutaretil ,hcraeser cifitneics fo oiranecs lanoitanretni dna lanoitaN .s’erawtfos noitazimitpo
 hcraeser ,noitaulav tcapmi ,slanruoj hcraeser dna cifitneics ,noitatic ecnerefer ,gniweiver

etap dna elcitra .stcartsba ,setisbew cifitneics suoirav ,gnitfard tn  

 

      ***  
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5102 emmargorP .D.hP ni noitanimaxE ecnartnE rof suballyS  

tnemeganaM  :enilpicsiD  

 noitceS - II  

 noitazilaicepS  

 :A ecneicS laruoivaheB  

 gnidnatsrednU  lanoitazinagrO  ruoivaheB  -  lanoitazinagrO ,stpecnoC latnemadnuF
 .sessecorp noitavonnI dna egnahC lanoitazinagrO ,erutcurts lanoitazinagrO ,sessecorp

ssenevitceffE  ni  snoitazinagro  -  ,ruoivaheB lanoitazinagrO fo sledoM  yroeht smetsyS
 fo snoitatimiL ,seicnetepmoc gnipoleveD ,ssenevitceffe fo noisnemid emit dna

.segnellahc gniunitnoC ,ruoivaheB lanoitazinagrO  
 laudividnI  secnereffid  dna  krow  ruoivaheb  -  era secnereffid laudividni yhW

W gnidnatsrednu rof sisab ehT ,tnatropmi  secnereffid laudividnI ,ruoivaheB kro
 .ruoivaheB kroW gnicneulfni ytilanosreP  -  ,secnereffid ytilanosrep fo secruoS

 ytilanosreP gnirusaeM ,ruoivaheB dna ytilanosreP ,erutcurts ytilanosreP sedutittA  - 
tA eeyolpmE fo stceffE ,sedutittA eeyolpmE fo erutan ehT  boJ gniydutS ,sedutit

 .sedutittA eeyolpmE gnignahC ,noitcafsitas ,snoitpecreP  snoitubirttA  dna  snoitomE  - 
 ,snoitomE ,tnemeganam noisserpmI ,gnipuorg lautpecreP, ssecorp lautpecrep ehT

ecnegilletnI lanoitomE  
 boJ  ,ngiseD  kroW  dna  noitavitoM  -  dna ngised boJ  lautpecnoc A ,efil krow fo ytilauq

 .semoctuo ecnamrofrep boJ ,ngised boj fo ledom ,noitaulavE  kcabdeeF  dna  sdraweR  - 
 A yroeht tnemecrofnieR ,kcabdeef noitaulavE ecnamrofreP ,ecnamrofreP fo noitaulavE

noitazinagrO tceffA sdraweR ,sdrawer laudividnI fo ledom  evitavonnI ,snrecnoc la
 .metsys drawer gniganaM  ruoivahebsim  -  eht fo tnemeganaM ni ecnegreme ehT

 .sruoivahebsim detceleS ,ruoivahebsim fo yduts ssertS  dna  gnillesnuoC  -  si tahW
rtS ,srotaredom ssertS ,semoctuo ssertS ,srosserts kroW ,ledom ssertS ,?sserts  sse

gnillesnuoc fo sepyT ,gnillesnuoc eeyolpmE ,tnemeganam dna noitneverp  
 lamrofnI  dna  lamroF  spuorG  -  ,snoitazinagrO ,lamrofni fo erutan ehT ,scimanyD puorG

 .spuorg lamroF smaeT  dna  maeT  gnidliuB  -  ,smaet rof txetnoc lanoitazinagrO
gnidliub maeT ,krowmaeT  . gniganaM  tcilfnoC  dna  noitaitogeN  -  ni tcilfnoC

 sesuac tahW ,tcilfnoc puorgretni no evitcepsrep yraropmetnoc A ,snoitazinagrO
 ,tcilfnoc puorgretn rewoP  dna  scitiloP  -  ,rewop fo secruoS ,rewop fo tpecnoc ehT

loP ,rewop fo noisullI ,rewop latnemtrapedretnI  ,scihtE ,scitcat dna seigetarts laciti
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 .ylevitceffe eganam ot rewop gnisU ,scitilop dna rewop tnemrewopmE  dna  
noitapicitraP  -  ,noitapicitrap dna tnemrewopme fo erutan ehT  

 noitacinummoC  -  ,ssenhcir noitamrofnI ,snoitazinagro nihtiw gnitacinummoC  noisiceD
gnikaM  - noisiceD lanoitaR A ,snoisiced fo sepyT -  laruoivaheB ,ssecorP gnikam

 noisiced puorg no ytivitaerC ,gnikam noisiced puorG ,gnikam noisiced no secneulfni
 .gnikam pihsredaeL  -  ,sehcaorppa laruoivaheB ,sehcaorppa tiarT ,pihsredael si tahW

a lanoitautiS .pihsredael fo seussi dna stpecnoc ,sevitcepsrep rehtO ,sehcaorpp  
 ngiseD dna erutcurtS lanoitazinagrO  -  noisiviD ,erutcurts lanoitazinagro na gningiseD

.lortnoc fo napS ,sesaib latnemtrapeD ,ytirohtua fo noitageleD ,ruobal fo   gniganaM
noitavonnI dna egnahC  -  egnahc evitanretlA ,egnahc ot ecnatsiseR ,krow ta egnahC

 ,tnemeganam egnahc ni selpicnirp gninraeL ,sehcaorppa tnemeganam  lanoitazinagrO
serutluc ssorca ruoivaheb  -  gniganaM ,snoitarepo lanoitanitlum gnitceffa snoitidnoC

.ecrofkroW lanoitanretnI  
 

 
:B  nE pihsruenerpert  

 
 dna pihsruenerpertnE fo tpecnoC :evitcepsreP tnempoleveD lairuenerpertnE ehT

pihsruenerpertne fo sledom lautpecnoC ,tnempoleveD   naidnI ni ruenerpertnE fo eloR
seimonoce gnipoleved dna ymonoce   lanoitaN eht ni noitubirtnoC stI & EMS & yniT  ;ymonocE

pihsruenerpertnE etaroproC  
 maet lairuenerpertnE –  ssenisub gniyfitnedI .slliks dna sdeen secruoser namuh gnihctam

 noitomorp ssenisuB .noitcudorp & ecivres ssenisub rof gninnalp dna seitinutroppo –  ssecorp – 
 segats – aerC .sevitnecni dna seitilicaf  gninnalP ssenisuB ,erutneV lairuenerpertnE gnit

 sisylanA latnemnorivnE ,ssecorP –  wen eht gnitrats ni segatS ;gniyfitnedI ;gninnacS dna hcraeS
 )b tcejorp a esoohc ot woH dna sevitcejbO ,gninaeM )a tnemeganaM tcejorP .erutnev

gnitekraM ,laicnaniF ,lacinhceT  sdnuF gnicnaniF dna gnitamitsE )c ytilibisaeF lennosreP ,
 .snoitutitsni laicnanif dna sknab laicremmoc suoirav yb dereffo semehcS .tnemeriuqer  

 
 suoirav ot noitcudortnI ;pihsruenerpertnE gnitomorP ni .tvoG etatS dna .tvoG lartneC fo eloR

disbus ,sevitnecni  xaT dna lacsiF ;stinu detneiro tropxE fo noitomorP ,stnarg dna sei
 .tvoG fo eloR snoissecnoc  

 
sruenerpertnE fo smelborP -  dna hcraeseR ,noitcudorP ,ecruoseR namuH ,ecnaniF ,gnitekraM

.ruenerpertne a sa htworg dna gninnigeb ,smelborP lanretxE  

 
 

M ECNANIF :C TNEMEGANA  
 

 :gnitnuoccA tnemeganaM   dna stpecnoc tsoC ;gnitsoc fo epocs dna erutaN
 ,sreganaM ot gnitsoC fo ssenlufesU ;snoitacifissalC :gnitsoc lanigraM  kaerB —  neve

 .seciohc evitanretla gnivlovni noisiced ,sisylana :gnitegduB   rieht dna stegdub fo sepyT
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oreZ dna gnitegdub ecnamrofreP ,noitaraperp -  .gnitegdub esab :sisylana oitaR  
 .ycnevlos dna ytilibatiforp ,ytidiuqiL  

 
  :tnemeganam laicnaniF   ,yenom fo eulav emiT ;tnemeganam laicnanif fo sevitcejbO

 ,ecnanif fo secruos :snoisiced tnemtsevnI  iffiD ,ecnatropmI  hsac gninimreted seitluc
 gnitegdub latipac fo sdohtem ,swolf : sisylana ksiR   dna tpecnoC ;latipac fo tsoC

 egarevA dethgieW ;ecnanif fo secruos suoirav fo tsoc fo snoitatupmoC ,ecnatropmi
 ;latipaC fo tsoC snoisiced erutcurtS latipaC  latipac fo seiroehT ;  srotcaF ,erutcurts

.erutcurts latipac gninimreted  
 

 :tekraM kcotS   na fo serutaef dna epocs ,tekraM kcotS naidnI ot noitcudortnI
 tluafed ,ksir noitalfni ,ksir tekram ,ksir tseretni ,ksir tnemtsevni ,margorp tnemtsevni

 ,ksir citametsysnu dna citametsys ,ksir  .nruter dna ksir ot detaler smelborp  etaroproC
tnemeganaM ksiR  .weivrevo dna noitcudortnI :  

 
 :ecnaniF etaroproC   weN dna noitaerC eulaV ;sdohteM noitaulaV ;stpecnoC cisaB

 latipac mumitpO .sesaC cificepS ot sehcaorppA noitaulaV evitanretlA ;slooT noitaulaV
s  ;erutcurt latipac gnikrow fo tnemeganaM  -  yrotnevnI dna selbavieceR ,hsaC

.gniledoM laicnaniF ;yciloP dnediviD dna gnicnaniF lanretnI ,tnemeganaM  
 

 :noitaxaT   tceridnI dna noitaxat tcerid ,seiroeht dna stpecnoc cisab ,noitcudortni
.tnemeganam xat ,noitaxat  

 
 :ecnarusnI dna gniknaB   dna seicilop ecnarusni dna snoitutitsni gniknab fo stpecnoc

 ,stekram ecnarusni dna smetsys laicnanif naidnI fo weivrevO .tekram eht ni stcudorp
b .ecnarusni dna gniknab ni snoitaluger ,gniknab ni seussi cisa  

 
 :tekram egnahcxe ngieroF   fo sepyt ,erutcurtS fo weivrevo dna noitcudortni

 ,semiger etar egnahcxe ,noitcudortnI :metsys yratenom lanoitanretnI ,snoitcasnart  
 

 sevitavireD   ni tekraM evitavireD ,sepyT ,scitsiretcarahC ,gninaem & noitcudortni sti
 fo snoitcnuF ,aidnI ,tekraM evitavireD   ni sredarT ,sevitavireD fo ecnacifingiS

.tekraM sevitavireD  

 

tnemeganaM ecruoseR namuH :D  

 tnemeganaM ecruoseR namuH –  ;ledoM citsongaiD A ;noitcnuF ,sevitcejbO ;ecnacifingiS
noitcnuF MRH gnizinagrO ;secneulfnI dnA secroF .tnemnorivnE lanretnI dnA lanretxE  
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noitceleS dnA tnemtiurceR -  ;erudecorP noitceleS ;sdohteM gnitiurceR ;stiurceR fO secruoS
.pU wolloF dnA tnemecalP ;stseT noitceleS  

metsyS lasiarppA ecnamrofreP -  ;metsyS lasiarppA fO seuqinhceT ;sevitcejbO dnA ecnatropmI
.metsyS lasiarppA nI sdnerT weN  

tnempoleveD roF ecnamrofreP fO noitaulavE -  ;gnippaM ycnetepmoC  

lennosreP fO tnempoleveD -  dnA gniniarT fO sdohteM ;sdeeN gninimreteD ;sevitcejbO
.noitaulavE ;semmargorP tnempoleveD  

tnempoleveD ecruoseR namuH - ot hcaorppa citametsyS ;snoitcnuF ;erutcurtS DRH   sdeeN
 gniniarT ;ssecorP noitaulavE ;smargorP DRH gnitaulavE ;ngiseD margorP gniniarT ;tnemssessA

ssorC ;gniniarT oT detaleR seussI lageL laitnetoP ;semoctuO -  fO erutuF ehT ;gniniarT larutluC
tnempoleveD dnA gniniarT  

 gninnalP reeraC dna   tnempoleveD –  tpecnoC fo   gninnalP reeraC ;reeraC dna   tnempoleveD
.sdohteM  

stifeneB dnA noitasnepmoC -  ;noitartsinimdA yralaS dnA egaW ;seuqinhceT noitaulavE boJ
.tiduA rH dnA sdroceR ecruoseR namuH ;stifeneB egnirF  

enilpicsiD eeyolpmE -  sesuaC ;ecnatropmI a dn  .yriuqnE citsemoD ;noitcA yranilpicsiD ;smroF  

tnemeganaM ecnaveirG -  ssecorP ;ecnatropmI dna   erafleW eeyolpmE ;secitcarP dna   laicoS
.serusaeM ytiruceS  

swaL ytiruceS laicoS dna ruobaL -  snoisivorP suoenallecsiM & dnuF tnedivorP seeyolpmE ehT
pmE ;2591 ,tcA  ,tcA ytiutarG fO tnemyaP ;8491 ,tcA seirotcaF ;8491 ,tcA ecnarusnI etatS seeyol

 .tifeneB ytinretaM ;3291 ,tcA noitasnepmoC s’eeyolpmE ;2791  

 snoitaleR lairtsudnI - stcilfnoC lairtsudnI ;ecnatropmI etupsiD ;sesuaC ;   .yrenihcaM tnemeltteS
 snoinU edarT – ropmI o ecnat  .tnemevoM noinU edarT lanoitaN ;pihsredaeL noinU ;msinoinU f

 gniniagraB evitcelloC –  sdnerT weN ;setisiuqeR erP ;ssecorP ;tpecnoC ni  .gniniagraB evitcelloC  

 ycarcomeD lairtsudnI dna   noitapicitraP eeyolpmE –  deeN rof   ;ycarcomeD lairtsudnI
etisiuqererP  s rof  ycarcomeD lairtsudnI eeyolpmE ;   noitapicitraP –  fO smroF ;sevitcejbO

.noitapicitraP eeyolpmE  

 erutuF fo   MRH – .noitazinagrO lautriV ,snoitpO kroW elbixelF ;secitcarP amgiS xiS  

 :E tnemeganaM gnitekraM  
 

 :gnitekraM  olihp gnitekraM ;weivrevo & noitcudortnI  tnemeganam gnitekraM ;seihpos
 .xim gnitekram fo tpecnoC ;ssecorp  
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 roivaheB remusnoC : remusnoc gnicneulfni srotcaf ;weivrevo & noitcudortnI -  gniyub
remusnoc ;roivaheb -  ;ssecorp dna smgidarap hcraeser remusnoc ehT ;ssecorp gniyub

msiremusnoC  
 

  gnitekraM hcraeseR :  ;ssecorP hcraeser gnitekraM ;weivrevo & noitcudortnI
 .hcraeseR gnitekraM fo snoitacilppA  

 
 tnemeganaM yrotnevnI & noitubirtsiD  gnitekraM ;weivrevo & noitcudortnI :

.slennahc gnitekram fo snoitcnuF ;ecnatropmi dna gninifeD :slennahC  
 

  lairtsudnI gnitekraM .snoitacilppA lanoitcnuF & weivrevO ;noitcudortnI :  
 

 gnitekraM secivreS :  ;ymonoce rotces ecivres fo htworG ;weivrevO & noitcudortnI
 ecivreS ;xim gnitekram ecivres fo noitacifissalC paG ytilauQ   ;ledoM  tnevE

nemeganaM letoH & ytilatipsoH ;tnemeganaM t. 
 

 noitomorP selaS dna gnisitrevdA  ;stpecnoc snoitacinummoc gnitekram detargetnI :
 .noitomorP selaS ;ygetarts ytivitaerC ;gnisitrevdA fo scisaB  

 
 tnemeganaM selaS :  ecroF selaS ;ssecorp gnilleS ;sllikS gnilleS ;weivrevo & noitcudortnI

.tnemeganam  
 

  remotsuC tnemeganaM pihsnoitaleR  MRC ;MRC fo sepyT ;weivrevo & noitcudortnI :
.sledoM & seigetartS  

 
 gnitekraM liateR :  erawtfoS ;tnemeganaM niahC ylppuS ;sepyT & tamroF liateR ;scisaB

.esidnahcreM rof  
 

 :gnitekraM orgA & laruR  irgA ;xednI gnitekraM laruR ;tekraM laruR   & ssenisuB
.ssenisuB irgA ot troppus tnemnrevoG  ;gnitekraM  

 
 gnitekraM ssenisuB lanoitanretnI  fo eloR ;edart lanoitanretni fo seiroehT :

 yrotalugeR ,sticifeD edarT ,tnemyaP fo ecnalaB ,seiciloP edarT ,slanoitanitlum
 satouq & sffirat ,krowemarf  

 
 raM laicoS gnitek noN no gnikroW ;weivrevo & noitcudortnI : -  ;noitazinagro tiforP

.sOGN  
 

 :gnitekraM tenretnI & aideM laicoS   ni gniniM ataD ;gnitekram fo egA tenretnI
.gnitekram enilnO ;gnitekraM aideM laicoS ;gnitekraM  
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 gnitekraM msiruoT & levarT oT fo stecaf gnignahC :  ;tnempoleveD msiruoT ;msiru
 rotarepO ruoT dna ycnegA levarT  

 
 tnemeganaM dnarB &tcudorP  ;CLP ;ygetartS tcudorP ;tnemeganaM tcudorP :

.ytiuqE dnarB ;gnidnarB  
 

 snoitacinummoC etaroproC snoitaleR aideM  : tnemeganaM ;   beW ;ecnallievruS dna
.snoitacinummoC desab  

 
  :gnitekraM krowteN & tceriD .snoitacilppA lanoitcnuF ;weivrevO ;noitcudortnI  

 
  :gnitekraM neerG .noitacilppA lanoitcnuF ;weivrevO ;noitcudortnI  

 
 

 :F tnemeganaM noitcudorP dna noitarepO  
 

hcraeser noitarepO ni ledoM citsinimreteD - acihparG( gnimmargorP raeniL  xelpmiS ,dohteM l

 ,ledoM noitatropsnarT,)MPC( wolF krowteN,)sisylanA ytivitisneS ,yroehT ytilauD ,dohtem

ledoM tnemngissA  

hcraeseR noitarepO ni sledoM citsilibaborP -  krowteN ,yroehT noisiceD ,yroehT ytilibaborP

)TREP( wolF gniueuQ ,  seuqinhceT noitalumiS ,ledoM  

gnimmargorP raenil noN ,gnimmargorP cimanyD ,gnimmargorP regetnI ,yroehT emaG  

 ;sisylanA dna gninnalP tuoyaL ;noitacoL ytilicaF ;tnemeganaM noitcudorP fo epocS dna eloR

 lortnoC dna gninnalP noitcudorP – ylanA ssecorP noitcudorP  rof gnitsaceroF dnameD ;sis

 emiT ;tnemerusaem kroW ;gniludehcS noitcudorP ;xim tcudorP fo stnanimreteD ;snoitarepO

.lortnoC ytilauQ lacitsitatS ;ydutS noitoM dna  

***  
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 LACINHCET DNANAKEVIV IMAWS HRAGSITTAHHC U  ,YTISREVIN
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ecnartnE rof suballyS  5102 emmargorP .D.hP ni noitanimaxE  

yrtsimehC deilppA :enilpicsiD  
 

 noitceS – II  
 

 noitazilaicepS  

yrtsimehc ecafrus dna scimanyd noitcaeR :A  

:sciteniK noitcaeR   etar gninimreted fo sdohteM ,snoitcaer lacimehc fo setaR ,noitcudortnI
 fo smsinahceM ,swal  fo swaL ,noitamixorppa etats ydaets dna snoitcaer lacimehc

 yrotallicso dna niahC ,snoitcaer etisopmoc dna lacimehcotohp fo sciteniK ,yrtsimehcotohp
 ralucelominu fo tnemtaerT ,rotcaf ciraetS ,seiroeht etats noitisnart dna noisilloC ,snoitcaer

noI ,snoitcaer  ,sisylatac suoenegoreteh dna sisylatac suoenegomoH .tceffe tlas :snoitcaer ci
 no erusserp fo tceffE .scimanyd noitcaer dna ,sisylatac emyzne ,noitaziremylop lacidar eerf

atacotua ,noitcaer ecafrus fo sciteniK ,snoitcaer citylatac fo sciteniK ,etar noitcaer  ,sisyl
.noitcaer ecafrus ralucelomib dna ralucelominu  

:noitcaeR tsaF  deppots yb scitenik fo ydutS ,sessecorp refsnart ygrenE dna ecnecsenimuL - wolf  
.dohtem noitaxaleR ,euqinhcet  

:noitprosdA   ,mrehtosi noitprosda sbbiG ,noitca yrallipaC ,noisnet ecafruS  fo noitamitsE
ortcelE( sdiuqil no smlif ecafruS ,)noitauqe TEB( aera ecafrus -  citylataC ,)nonemonehp citenik

.secafrus ta ytivitca  

,sdiolloc fo ytilibats dna seitreporP   rallecim lacitirC ,sellecim esreveR ,stnega evitca ecafruS
 srotcaF ,)CMC( noitartnecnoc  fo scimanydomrehT ,stnatcafrus fo CMC eht gnitceffa

.noislume orciM ,noitazillecim  

emoctuO esruoC fo egdelwonk eriuqca lliw stneduts ehT :  

.1  .snoitidnoc latnemirepxe eht gnizimitpo rof snoitcaer lacimehc rof msinahceM  

.2  enegoreteh dna suoenegomoh fo noitacilppA sisehtnys lacimehc ni sisylatac suo  

.3  secafrus dilos eht ta ytivitca citylatac dna ssecorp noitprosda fo ecnatropmI  

.4  .sesu lacitcarp ynam rof ytilibats rieht dna lairetam ladiolloc fo tpecnoC  
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skooB dednemmoceR  

.1  1( nameerF .H.W ,yrtsimehC lacisyhP ,.W.P ,sniktA .)099  

.2  .)8991( yelsgniK gnilroD ,sciteniK lacimehC ,.J.K ,reldiaL  

.3   ,snoitamrofsnarT lacimehC fo msinahceM dna sciteniK ,.J ,esocairuK dna ,.J ,namarajaR
.)8002( nalliMcM  

.4  .)6891( regnirpS ,stcepsA deilppA dna laciteroehT selleciM ,.V ,ioroM  

.5  V ,.A.V ,rakirawoG  egA weN ,ecneicS remyloP ,.J ,rahdeerS dna ,.V.N ,nahtanawhsi
.)6891( lanoitanretnI  

 

B  : yrtsimehC cinagrO  
erutalcnemoN CAPUI  .sdnuopmoC cinagronI dna cinagrO elpmiS fo  

ytilarihC fo tpecnoC R ,serutcurts larihc dna stnemele yrtemmys fo noitingoceR : -  S

cilcyc dna cilcyca ni msiremosioeretsaid ,erutalcnemon - E ,smetsys -  .msiremosi Z

 ,smetsys cilcyca dna )senaxeholcyc taob dna riahc( cilcyc elpmis fo sisylana lanoitamrofnoC

.snoitcejorp esrohwaS dna namweN ,rehcsiF fo nosirevnocretnI  

fnoC dna yrtsimehcoeretS :sisylanA lanoitamro   sisehtnys cirtemyssa fo sdohtem reweN

oitnane ,)suxen citylatac dna citamyzne gnidulcni( -  fo stceffE .sisehtnys evitceles oeretsaid dna

.senaxeholcyc dna sdnuopmoc cilcyca ni ytivitcaer no noitamrofnoc  

:yticitamorA  noc dna elur s'lekcuH dna senelunna : yticitamora fo tpec  

)06C( .senerelluf,senelunnaoreteh  

 :smsinahcem noitcaer cinagrO  ,snoitacobrac fo ytivitcaer dna ytilibats ,noitareneG

 dna 2E ,1E noitanimile ,noitiddA .senertin dna senyzneb ,senebrac ,slacidar eerf ,snoinabrac

itutitsbus  fo noitanimreteD .seiceps lacidar ro cilihpoelcun ,cilihportcele htiw snoitcaer no

.syawhtap noitcaer  

stnemegnarraer dna snoitcaer demaN  ,snoitasnednoc nnamkceiD ,ebbotS ,nikreP ,lodlA :

 ;stnemegnarraer seirF dna nnamkcaB ,suitruC ,nessoL ,tdimhcS ,nnamfoH  remieR –  ,nnameiT

sleiD .snoitcaer drangirG dna ykstamrofeR - ledeirF ;stnemegnarraer nesialC ;snoitcaer redlA – 

gnittiW dna snoitcaer stfarC  retni dna snoitamrofsnart puorg lanoitcnuf enituoR .snoitcaer -

 ,noitarobordyH .seitilanoitcnuf elpmis fo snoisrevnoc  ,nesnemmelC ;snoitadixo ruaneppO

floW -  niewreeM ,renhsiK –  fordnnoP – .snoitcuder hcriB dna yelreV  

 :stnegaer dna snoitamrofsnart cinagrO  dna sisehtnys cinagro ni stnegaer gniwollof eht fo esU
s’namliG ,sdirbyh latem xelpmoC ;snoitamrofsnart puorg lanoitcnuf   muihtiL ,tnegaer

id muihtiL ,etarpuclyhtemid -  3,1 .edimidobraclyxeholcycid )ADL( edimalyporp osi –  enaihtiD
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irt ,edidoi lylislyhtemirt ,)gnulopmu ytivitcaer( -n-  tsovorp dna drawdooW ,edirbyh nit lytub
 ,edixoid muineles ,QDD ,edixortet muimso ,noitalyxordyh  nworc ,stsylatac refsnart esahp

 .tsaey s’rekaB ,tsylatac s’nosnikliW ,sisehtnys s’nosreteP ,niser deifirreM dna srehte  
 

:snoitcaeR cilcycireP   ,snoitcaer cilcycortcele fo yrtsimehcoerets dna selur noitceleS
telemmoS ,stfihs cihportamgis dna noitiddaolcyc -H .stnemegnarraer nesialC dna epoC ,resua  

 
:yrtsimehcotohP  sic ,refsnart ygrene fo selpicnirP - onretaP ,noitaziremosi snart -  ihcuB

id ,senotek fo noitcuder otohP ,snoitcaer II dna I epyT hsirroN ,noitcaer - ip -  enahtem
.senera fo yrtsimehcotohp ,tnemegnarraer  

 
eH :selcycoret  ,enidiryp ,elorryp ,enehpoiht ,naruf fo ytivitcaer dna sisehtnyS  

.sisehtnys elodni rehcsiF ,sisehtnys puarkS .elodni dna eniloniuqosi,eniloniuq  
 

 :stcudorp larutan fo yrtsimehC  dna noitadicule erutcurts fo sdohtem htiw ytirailimaF

o sisehtnysoib  f  ,sdionepret ,sdica cielcun ,sdica yttaf ,seditpep dna snietorp ,setardyhobraC

 dna semyzne fo noitacilppa dna noitcnuF .senomroh dna loretselohc ,sdiolakla ,sdiorets

.semyzneoc  

 

:ypocsortcepS   VU ,ssam fo snoitacilppa denibmoC - ypocsortceps RMN dna RI ,SIV   rof

.sdnuopmoc fo noitadicule larutcurts  

 

secnerefeR  

 ,s'dyoB .N .R dna nosirroM .T.R .1 yrtsimehC cinagrO  ,  ,.deht6 .8002 gnirpS  

 ,raniF .L.I .2 II & I .loV yrtsimehC cinagrO .4002 ,eropagniS ,noitacudE nosraeP ,de ht5 ,  

 ,hcraM yrreJ dna htimS.B laehciM .3  ,snoitcaeR yrtsimehC cinagrO decnavdA s’hcraM

erutcurtS dna smhsinahceM .7002 ,yesreJ weN ,.cnI snoS&yeliWnhoJ ,.deht6 ,  

 ,seykS reteP .4 yrtsimehC cinagrO ni msinhceM ot koob ediuG A  etavirP namgnoL tneirO ,

3002 ,ihleD weN ,.detimiL  

tlaH .B dna noxoC.M.J .5  ,no yrtsimehcotohP cinagrO  ytisrevinU egdirbmaC ,noitide dn2 ,

.1102 ,sserP  

 ,hgniS abmadgaJ .6 snoitcaeR cilcycireP dna yrtsimehcotohP  ,ecneicS egA weN ,noitide dr3 ,

.9002  

 

C  : yrtsimehC latnemnorivnE  
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tinU -1 

 : metsysocE  , metsysoce fo noitcnuf dna erutcurtS   ,wolf ygrenE ,bew dooF ,niahc dooF
.noitacifingamoiB ,elcyc lacimehcoegoib  

tinU -2 

: riA   ,stnatullop yradnoceS dna yramirP .noitullop fo secruos cinegoporhtna dna larutaN
N , 2OS noitullop ria fo gnirotinom fo sdohteM ,stnatullop fo noisuffid dna tropsnarT  ,OC , xO

 riA ,etamilc no dna slairetam ,slamina ,stnalp ,sgnieb namuh no stnatullop fo stceffE MPS
 .sdradnatS ytilauQ  

tinU -3 

: retaW   ecafrus dna retaw dnuorg( noitullop retaw fo secneuqesnoc dna sepyt ,secruoS
ocisyhp dna gnilpmaS .)retaw - isylana lacimehc  lacimehC ,negyxO devlossiD .ytilauq retaw fo s

 rieht dna tnatcafrus ,noitullop latem yvaeH ,dnameD negyxO lacigoloiB ,dnameD negyxO
 .sdradnatS ytilauQ retaW ,yticixot  

tinU -4 

 : lioS ocisyhP ,lios ni rettam cinagro dna slatem ecarT ,eliforp lios dna lioS - hc  fo sisylana lacime
 .stnenopmoc lios htiw snoitcaretni rieht slatem yvaeh dna stneulffe etsaw lairtsudnI lios
 htiw snoitcaretni rieht  dna sedicitsep dna )K & P,N( srezilitref citehtnys fo sdnik tnereffiD

.lios fo stnenopmoc tnereffid  

tinU -5 

 :etsaW diloS  S  lacimehc ,noitaziretcarahc rieht ,setsaw dilos fo noitareneg dna secruo
 fo sdohtem tnereffiD ,setsaw suodrazah dna lapicinum fo noitacifissalc dna noitisopmoc

 setsaw dilos fo tnemeganam dna lasopsid –  ,gnitsopmoc ,noitarenicni ,llifdnal yratinas
 sisyloryp  

 skooB detsegguS – 
 

.1   / AWWA / AHPA ,retawetsaW dna retaW fo noitanimaxE eht rof sdohtem sdradnatS
.5991 .dE ht91 ,gnihsilbuP FCPW  

.2  sisylana cinagro evitatitnauQ   : sisylana cinagroni evitatilauQ   :  cinagro evitatilauQ
,sisylana   yB seires – .s’legoV  

.3  fo sisylanA   yb slacimehC legoV   .lortnoC dna stceffE sesuaC noitulloP retaW , leoG.K.P
.9002,lanoitanretnI  egA weN  

.4  .yrtsimehC latnemnorivnE fo koobdnah ehT ,olecraB .D dna civorteP .M  

.5  .loV noitaidemeR dna sisylanA latnemnorivnE fo aidepolcycnE ).sdE( treboR .A sreyeM  
1- 8991 ,snoS & yeliW nhoJ ,8  

***  
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 LACINHCET DNANAKEVIV IMAWS HRAGSITTAHHC U  ,YTISREVIN

IALIHB  

5102 emmargorP .D.hP ni noitanimaxE ecnartnE rof suballyS  

scitamehtaM deilppA :enilpicsiD  
 noitceS - II  

 noitazilaicepS  

scinahceM laiseleC :A  

.1   dna egnargaL snoitauqE notlimaH  ;metsyS lacimanyD a fo noitacifissalC ;noitcudortnI :
kroW lautriV fo elpicnirP ;smetsyS elpmiS rof snoitauqE s’egnargaL -  s’trebmelA ’D

 elbarongI;snoitauqe s’notlimaH ;smetsyS lareneG rof snoitauqE egnargaL ;elpicnirP
uoR ehT ;setanidrooC  .noitcnuF naiht  

.2  sdohteM nainotlimaH elpicnirP s’notliaH ;noitcudortnI : —  rof elpicnirP s’notlimaH
notlimaH fo noitcnuf citsiretcarahC ;noitca tsaeL fo elpicnirP ,metsyS evitavresnoC -

oitamrofsnarT laicepS ;meroehT s’ellivuoiL dna ecapS esahP ;noitauqE ibocaJ sn —
.snoitairaV fo suluclaC ;stekcarB nossioP dna egnargaL  

 :B arbeglA/yroehT emaG / cigoL yzzuF  

.1  sgnippam dna steS  
.a  steS  
.b  snoitaleR  
.c  sgnippaM  
.d  snoitarepO yraniB  
.e  stes fo ytilanidraC  

.2   secirtaM  
.a  secirtaM  
.b  secirtam no snoitarepO  
.c  noitcnuf tnanimreteD  
.d   fo seitreporP noitcnuf tnanimreteD  

.3  spuorG  
.a  spuorg dna spuorg imeS  
.b  msihpromomoH  
.c  stesoc dna spuorgbuS  
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.d  snoitaler dna srotareneG  

.e  puorgbus lamroN  
.f  stcudorp tceriD  
.g  meroehT s’wolyS  

.4  sgniR  
.a  seitreporp yratnemele dna snoitinifeD  
.b  gnir a fo scitsiretcarahc dna sgnirbuS  
.c   dna slaedI msihpromomoH  
.d  seludom buS  
.e  gnir laimonyloP  

.5  secaps rotcev dna seludoM  
.a  selpmaxe dna snoitinifeD  
.b  smus tcerid dna seludom buS  
.c  seludom eerF  
.d  gnippam raenil fo noitatneserpeR  

.6  steS yzzuF  
.a  selpmaxe dna noitinifeD  
.b  steS yzzuF no snoitarepO  
.c  emag nosrep oreZ  
.d  ag nosrep owT em  
.e  n- emag nosrep  

:secnerefeR  

.1  sserP ytisrevinU egdirbmaC ,arbegla tcartsba cisaB: .K.S niaJ ,.B.P ayrahcattahB  

.2  5691 ,lortnoc dna noitamrofni steS yzzuF : hedaZ .A iftoL  

.3   ,sserP ytisrevinU notecnirP ,roivaheb cimonoce dna semag fo yroehT :J ,nnamueN noV
7491  

NOITACILPPA DNA YROEHT TNIOP DEXIF :C  
 

:secapS lacigolopoT   ,stniop timil ,sesabbus ,sesab ,sdoohruobhgien ,stes desolc ,stes nepo
,snoitcnuf suounitnoc ,sroiretni ,serusolc  .smsihpromoemoh  

  
tneitouQ  :ygolopoT  .enoc ,rednilyc fo noitcurtsnoC  

  
sendetcennoC :ssentcapmoC dna s   ,enil laer eht fo secapsbus detcennoC ,secaps detcennoC

enieH ,secaps tcapmoC ,ssendetcennoc lacol dna stnenopmoC -  lacoL ,meroehT leroB -
.ssentcapmoc  

  
:smoixA noitarapeS  osyrU ,ytilamroN ,ytiralugeR etelpmoC ,ytiralugeR ,secaps ffrodsuaH  nh

.meroehT noisnetxE ezteiT ,meroehT noitazirteM nhosyrU dna gniddebme ffonohcyT ,ammeL  
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secaps cirtem etelpmoC  ,secaps cirtem tcapmoc fo noitaziretcarahC ,secaps noitcnuF :
.ytiunitnociuqe  

 

secaps demroN : .spam raenil fo ytiunitnoC  nhaH -  noisnetxE hcanaB  .smeroehT noitarapeS dna
.secaps hcanaB   .sesopsnart dna secaps lauD  sti dna elpicnirP ssendednuoB mrofinU

.snoitacilppa rieht dna meroehT gnippaM nepO ,meroehT hparG desolC .snoitacilppa   
  

secaps tcudorp rennI .secaps trebliH :  .sisab lamronohtrO  oitcejorP  zseiR dna meroeht n
.meroehT noitatneserpeR  

 

:snoitacilppA htiw smeroehT tnioP dexiF   ,meroeht gnippam noitcartnoc hcanaB
rewuorB  tniop dexif  yareL ,meroeht -  ,secaps hcanaB ni suluclaC .meroeht tniop dexif reduahcS

ahc ,sevitavired tehcerF sa llew sa xuaetaG  noitcnuf ticilpmI ,snoisnapxe s'rolyaT ,elur ni
.laitnereffidbus ,snoitacilppa htiw meroeht  

  
:cigoL yzzuF   cisaB .snoitcnuf pihsrebmem ,stes yzzuf fo stpecnoc cisaB ,tes yzzuF dna tes psirC

fo seitreporP ,stes yzzuf no snoitarepo  noitaler yzzuF ,stes yzzuf  dna cigol lanoitisoporP .s
 fI yzzuf ,cigol etaciderP –  ,snoitcnuf noitacilpmi yzzuf dna selur gnippam yzzuf ,selur nehT

.snoitacilppA  

 

***  
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 LACINHCET DNANAKEVIV IMAWS HRAGSITTAHHC U  ,YTISREVIN

IALIHB  

 .D.hP ni noitanimaxE ecnartnE rof suballyS 5102 emmargorP  

scisyhP deilppA :enilpicsiD  
 noitceS - II  

 noitazilaicepS  

scisyhP lacidemoiB  :A  

1  eilgorB ed ,tceffe cirtceleotohP ,ytilaud elcitrap evaW ,yroeht mutnauQ fo tpecnoC  
, evaW  gnirettacs notpmoC , tceffe notpmoC  , X- X fo seitreporP, syar -  lacitcarP ,syaR  

fo noitacilppA   X- noitaidar notohp gnizinoi yltceridni fo sepyT .syaR  
2 :muucav a ni thgil fo deepS ,spihsnoitaler dna stnatsnoc lacisyhp devired tnatropmI  

 eniF :muucav a ni thgil fo deeps × tnatsnoc s’kcnalP decudeR :tnatsnoc erutcurts  
 notpmoC :suidar nortcele lacissalC :tnatsnoc grebdyR :ygrene grebdyR :suidar rhoB

noN :noitaidar fo noitacifissalC :nortcele eht fo htgnelevaw -  noitaidar gnizinoi
cerid rehtie rettam ezinoi nac( noitaidar gnizinoI .)rettam ezinoi tonnac(  ro ylt

:)yltceridni  
3  ,srewop gnippotS ,esod debrosbA ,AMREK ,ecneulf ygrene dna ecneulf notohP

,sDLT ,srebmahc noitazinoI ,retemisod noitaidar  
4 ,yparehtoidar rof senihcam yar X  stinu yar ammaG dna smaeb yar ammaG  
5 aR ,yaced evitcaoidar fo sedoM :ytivitcaoidaR ,efinK ammaG ,seuqinhcet lacigrusoid  

yregrusoidar desab caniL  
skooB ecnerefeR      noitaidaR dna scisyhP lacigoloidaR ot noitcudortnI ,.H.F ,XITTA  1 :
.yeliW ,yrtemisoD  

snikliW dna smailliW ,ttocnippiL ,yparehT noitaidaR fo scisyhP ehT ,.M.F ,NAHK .2  
ROH .3 . kroY weN ,llaH ecitnerP ,scisyhP yparehT noitaidaR fo koobdnaH ,.J ,NOT  

 

snoitacilppA & ecneicS onaN  :B  

     ygolonhcetonaN :1 .on tinU  

1.1    poT dna pu mottoB  3.1 ygolonhcetonan fo ecnegremE 2.1  noitcudortnI  
curtsonan lanoisnemid oreZ 4.1 sehcaorppa nwod selcitraponan :serut  
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sdoronan dna seriwonaN :2 .on tinU  
 eno ot noitcudortnI 1.2 –  noitaropavE 2.2  serutcurtsonaN lanoisnemid –  noitasnednoc

 noitulossiD 3.2  htworg – ) noitulos ro( ropaV 4.2  htworg noitasnednoc - diuqil -  SLV( dilos
lpmeT 5.2  htworg )SLS ro sisehtnys desab te  

 
smlif nihT :3 .on tinU  

 
 owT ot niotcudortnI 1.3 –   htworg mlif fo slatnemadnuF 2.3 serutcurtsonaN  lanoisnemiD

 citamotA 5.3 )DVC( noitisoped ropaV lacimehC 4.3 )DVP( noitisopeD ropaV lacisyhP 3.3
 6.3 )DLA( noitisoped reyaL loS 7.3 noitisoped lacimehcortcelE - smlif leG  

 slairetamonaN fo seitreporP dna noitazretcarahC :4 .on tinU  
 lacitpO( noitaziretcarahC lacimehC 2.4 )MET ,MES ,DRX( noitaziretcarahc larutcurtS 1.4

 seitreporp lacisyhP 3.4 )ypocsortceps nortcelE , ypocsortceps  4.4 slairetamonan fo
ytivitcudnoc lacirtcelE  

slairetamonan fo noitacilppA :5 .on tinU  
 fo snoitacilppa lacigoloiB 3.5 stobonaN 2.5 scinortceleonan dna scinortcelE raluceloM 1.5

 ecived mutnauq dereenigne pagdnaB 4.5 selcitraponan  
scinahcemonaN 5.5  

ecnerefeR  kooB  
 oaC gnohzouC : noitacilppa dna seitreporp ,sisehtnyS :slairetamonan dna serutcurtsonaN  

imawsoG .A : slatnemadnuF mliF nihT  
 :ecneicsonan ni tpecnoc nredom ot noitcudortni nA :ygolonhcetonaN dna scisyhponaN

floW .L drawdE  

C ecnecsenimuL  :  & snoitacilppA  

 .ecnecsenimul fo sepyT  tnecsenimuL    .slairetaM  detalumits dna ,suoenatnops ,ecnanoseR
eerhT .ecnecsenimul - ruof dna -  ecnecsenimulortcele ,ecnecsenimulimehC .ecnecsenimul level

ulf( ecnecsenimulotohp ,ecnecsenimulonahcem ,)ecnecsenimulodohtac(  ,ecnecsero
X .ecnecsenimulomreht ,ecnecsenimulonos ,ecnecsenimuloidar ,)ecnecserohpsohp -  yar

.sllehs L dna K rof sdleiy ecnecseroulf ,sisylana ecnecseroulf  

 ecnecsenimul omrehT - noitarugifnoC ,ledom iksnolbaJ :sledom -  ygrene ,ledom noitanidrooc
t ,ledom dnab  tnereffid gnisu sdohtem ;sisylana fo dohteM ,smsinahcem ecnecsenimulomreh

 noitaidar ni ecnecsenimulomreht fo snoitacilppA ,dohtem esir laitini ,dohtem htdiw flah ,setar
gnitad dna yrtemisod  

scitsiretcarahC ,slairetam tnecsenimulonahceM :ecnecsenimulonahceM  ,smsinahcem ,
 cinagronI ,redaer LL ,ecnecsenimuloyL .snoitacilppa ,ecnecsenimulonahceM fo seiroeht

artceps dna stnemecnahne ,smsinahcem ,srohpsohp ecnecsenimuloyl  

D   : ecneicS lairetaM & scinoI etatS diloS  
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.1  ecneicS lairetaM latnemirepxE   :  
 

 lairetaM dna seiduts noitaziretcarahc dna noitaraperP  dilos -  lacimehcortcele etats

 gnittime thgil ,roticapacrepus .seirettab etats dilos .ziv snoitacilppa ecived

onan ,setisopmoc cinoi fo llec lacimehcorhcele -  dna sremylop cinoi ,setisopmoc

onan remylop - ele etisopmoc .slairetam etylortc  

.2  onaN/lairetaM laciteroehT -  : ecneicS  lairetam  
 

)i(   lacitamehtaM - gniledoM  tropsnart fo noitaulave dna gniledom lacitamehtaM :

fo seitreporp   noitaziraloped egrahc ecaps gnisu yb sdilos cinoirepus/cinoi emos

acimehcortcele fo gniledoM .dohtem  repus ,seirettab etats dilos .ziv secived l

 .ssergorp ni osla era srosnes dna sroticapac  

)ii(  M : seiduts elpicnirp tsrif desab TFD ,lacirtcele/cinortcele ,erutcurts ralucelo  

 desab lanoitcnuf ytisned gnisu seitreporp tropsnart dna lacitpo ,lacinahcem

o hcaorppa onan f - repus/cinoi ,slairetamoib ,slairtam -  dna sdilos cinoi

 atseisnart / ATSEIS ni detnemelpmi sremylop gnitcudnoc cinoi/cinortcele

 .erawtfos  

)iii(  noitalumis  cimanyd  raluceloM  dna  scinahcem  raluceloM   onan remylop fo -

ab etats dilos rof slairetam etisopmoc  thgil cinagro ,roticapac repus ,yrett

.snoitacilppa )CEEL( llec lacimehcortcele gnittime thgil ,)DELO(edoid gnittime  

 

                                        ***  
 

 
 

 

 

 

 

 

 



 egaP 05   fo 15  
 

 

 

V IMAWS HRAGSITTAHHC  LACINHCET DNANAKEVI YTISREVINU  
IALIHB  

 ecnartnE rof suballyS emmargorp .D.hP ni noissimdA rof noitanimaxE 5102 ,  

ycamrahP :enilpicsiD  

                                                     noitceS - II  

                                                  noitazilaicepS  

 )A scituecamrahP  
 mrof egasod dilos ni secnavda tneceR  devlovni ygolonhcet dna elpicnirP .gnirutcafunam

noislume ,noisrepsid raluceloM ,smetsys esrepsiD ni -  .noislume elpitlum dna orcim
 laretneraP .smetsys yreviled gurd esaeler dellortnoc larO fo noitacirbaf dna ngiseD

smetsys yreviled gurd ralucO dna stcudorp  lamredsnarT ,stcudorp elbatnalpmI .
 dna lacimehcoiB ,metsys yreviled lacimehc deniatsus sa sgurdorP .metsys cituepareht
 ,smetsys esrepsid esraoc ni scitenik gurD .yreviled gurD dellortnoC ot hcaorppa raluceloM

.smetsys esrepsid esraoc ni noisuffid gurd  
soD  hguorht sgurd fo tropsnarT .tnemssessa ytilibaliavaoib dna snoitaredisnoc gni

 fo noitercxe yravilaS ,noitprosba laccuB ,tcarT IG naht rehto sreirrab dna senarbmem
 sgurd fo noitartenep ,klim ot ni sgurd fo noitercxe ,taews aiv sgurd fo gnitercxe ,sgurd

otni   dna lanipsorberec fo tuo dna otni sgurd fo egassap ,atnecalp ssorca refsnart ,eye
 suonevartnI no ledom tnemtrapmoc elpitlum dna owt ,eno fo noitaredisnoC .niarb

 .esod elgnis fo noitprosba redro tsrif dna noisufni suonevartnI ,noitartsinimda  
 

 )B ysongocamrahP  
 cisab eht ot noitaler ni msilobatem yradnoces fo nigirO .srotaluger htworg tnalP
 recart sa hcus yawhtap citehtnysoib fo noitagitsevni fo sdohteM .yawhtap cilobatem

lobatem yradnoces tnatropmi emos fo sisenegoib ,yhpargoidarotua dna seuqinhcet  ,seti
 noitatuM .gurd edurc fo tnemssessa rof senilediug OHW .dnuopmoc sserts –  ydiolpylop

 .sehsar lacimehc ,sgurd elbategev fo tnemevorpmi eht ot noitaler ni noitazidirbyh dna
 lleC – orcim ,srotaluger htworg stnalp fo elor seuqinhcet erutluc eussit - agaporp  fo noit

 .noitazilibommi llec fo sdohtem dna egarots msalpmreg ,stnalp citamora dna lanicidem  
 

 )C ygolocamrahP  
 esoD :scitenikocamrahP lacinilC –  esaesid citapeh dna laner fo ecneulfnI ,nam ni esnopser

lupoP ,gnirotinom gurd citueparehT ,scitenikocamrahp no  .scitenikocamrahp noita
 ,srotcaf gnisopsiderp ,ygoloimedipe ,noitacifissalc dna noitinifeD :snoitcaer gurd esrevdA
 ni smelborp ledom fo tnemtaert lacitsitatS .RDA fo sepyt tnereffid & RDA fo msinahcem

cnirp ,yassa lacigoloib fo sdohteM .sgurd fo noitaulave  htiw syassa lacigoloib fo selpi
 dna slennahc noi ,srotpeceR .sdohtem yassaoib wen fo tnempoleveD .selpmaxe niatrec
 dna semyzne ,slennahc edirolhc dna muidos ,muissatop ,muiclac .e.i srotaludom rieht



 egaP 15   fo 15  
 

 .noitcudsnart langis fo msinahcem ,snietorp reirrac  
 

 )D ecnarussA ytilauQ  
sessecorp fo noitadilav fo selpicnirp lareneG -  .stcudorp dna ,lacitylana & gnirutcafunam

 noitadilav fo sepyT .noitadilav rieht & .cte ,stnempiuqe ,stnemurtsni fo noitarbilaC - 
seneG .noitadilaver dna evitcepsorter ,tnerrucnoc ,evitcepsorp  dna lortnoc ytilauQ fo si

 ;tnemeganaM ytilauQ latoT fo tpecnoC .ecnarussA ytilauQ C  OSI dna HCI ,PLG dna PMG
 dna dewollof snalp/smetsys gnilpmas fo sepyT .lortnoC ytilauQ lacitsitatS .0009

 .noitaterpretni  
 

 )E yrtsimehC lacituecamrahP  
evitcepsrep lacirotsiH  )desab erutcurtS( ngiseD gurD tceriD ni seigetartS yrevocsiD gurD ,

 tcudorp larutaN ,noitacifitnedi dael dna noitceles tegraT ,ngised gurd tceridnI dna
 ot noitcudortnI ,citehtnyS ,secruos laiborciM / noitatnemreF ,secruos

sretemaraP :RASQ .scimonegocamrahp  ,srotcaf ciraets ,cinortcele ,yticilihpopiL ,
 RASQ rehtO ,hcaorppa dexiM ,sisylanA nosliW eerF ,sisylana hcsnaH ,sledoM evitatitnauQ

.sisylanA nosliW eerF ,sisylanA hcsnaH fo snoitacilppA ,sehcaorppA  
 
 

***  
 

 

 

 

 

 

 

 

 

 

 

 

 

 



yrtsimehC deilppA

scitamhtaM deilppA

scisyhP deilppA

gnireenignE liviC

noitacilppA retupmoC

gnireenignE scinortcelE & lacirtcelE

ygolonhceT noitamrofnI

gnireenignE ecneicS retupmoC

gnireenignE lacirtcelE

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC

.oN .S retneC hcraeseR fo emaN enilpicsid fo emaN

retneC hcraeseR devorppA fo tsiL

1 gruD ,ygolonhceT fo etutitsnI ialihB

2 fo 1 egaP

gnireenignE lacirtcelE

noitacinummoceleT & scinortcelE

gnireenignE lacinahceM

tnemganaM

yrtsimehC deilppA

scitamhtaM deilppA

scisyhP deilppA

noitacilppA retupmoC

gnireenignE ecneicS retupmoC

gnireenignE lacirtcelE

gnireenignE scinortcelE & lacirtcelE

noitatnemurtsnI & scinortcelE

noitacinummoceleT & scinortcelE

ygolonhceT noitamrofnI

gnireenignE lacinahceM

tnemeganaM

1 gruD ,ygolonhceT fo etutitsnI ialihB

2
 ( ,supmaC lacinhceT ayrahcaraknahS irhS

 fo puorG ayrahcaraknahs irhS
ialihB ,inawnuJ )snoitutitsnI

2 fo 1 egaP



ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC

.oN .S retneC hcraeseR fo emaN enilpicsid fo emaN

retneC hcraeseR devorppA fo tsiL

3
 supmaC lacinhceT ayrahcaraknahS irhS

 ayrahcaraknahs irhS( ialihB inawnuJ
)egelloC gnireenignE

scisyhP deilppA

yrtsimehC deilppA
scitamhtaM deilppA

scisyhP deilppA
noitacilppA retupmoC

gnireenignE ecneicS retupmoC
gnireenignE lacirtcelE

noitacinummoceleT & scinortcelE
gnireenignE lacinahceM

4
 & gnireenignE fo egelloC atgnuR

ialihB ,ygolonhceT

2 fo 2 egaP

gnireenignE lacinahceM
seitinamuH
tnemganaM

yrtsimehC deilppA
scisyhP deilppA

tnemganaM
ygolonhceT-oiB

gnireenignE lacinahceM
gnireenignE lacimehC

yrtsimehC deilppA
noitacilppA retupmoC

gnireenignE ecneicS retupmoC
gnireenignE lacinahceM

8 rupiaR ,ycamrahP fo etutitsnI aibmuloC ycamrahP

9
 yeskuohC( ycamrahP – seidutS fo loohcS

)rupsaliB egelloC gnireenignE
ycamrahP

01  fo etutitsnI rakraS aruptawaR irhS
gruD ,irahmuK ,ycamrahP

)ecneicS lacituecamrahP( ycamrahP

11  lacituecamrahP fo egelloC atgnuR
ialihB ,hcraeseR dna secneicS

ycamrahP

4
 & gnireenignE fo egelloC atgnuR

ialihB ,ygolonhceT

5
 & tnemeganaM fo etutitsnI ahsiD

rupiaR ,ygolonhceT

6 rupiaR ,ygolonhceT fo etutitsnI rupiaR

7
 fo etutitsnI ijavihS itapartahhC

gruD ,ygolonhceT

2 fo 2 egaP



ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC

.oN .S enilpicsid fo emaN taeS tnacaV fo .oN
1 yrtsimehC deilppA 06
2 scitamhtaM deilppA 77
3 scisyhP deilppA 05
4 seitinamuH 50
5 tnemganaM 72
6 ygolonhceT-oiB 50
7 gnireenignE lacimehC 11
8 ycamrahP 101
9 gnireenignE liviC 02
01 noitacilppA retupmoC 81
11 gnireenignE ecneicS retupmoC 85
21 gnireenignE lacirtcelE 31

enilpicsiD htiw staeS tnacaV fo .oN

1 fo 1 egaP

21 gnireenignE lacirtcelE 31
31  scinortcelE & lacirtcelE

gnireenignE
01

41 noitatnemurtsnI & scinortcelE 00
51  & scinortcelE

noitacinummoceleT
32

61 ygolonhceT noitamrofnI 80
71 gnireenignE lacinahceM 99

585LATOT

1 fo 1 egaP



    :retneC hcraeser fo emaN gruD ,ygolonhceT fo etutitsnI ialihB 

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS
ATPUG .K .M .RD serutcurtS 3

LAWSIAJ .K.S .RD secruoseR retaW 5

UHDNIS .J.S .RD latnemonrivnE 6

ARHSIM .P .S .RD liviC 6

ARORA NURA .RD lamrehT 2

YLUGNAG .K.S .RD noitcudorP 2

KCILUOM .K.S .RD ngiseD 2

RAHKEHS ANEIHS ).SRM(.RD noitcudorP 5

ROHHCNAB ARDNEWHGAR .RD noitcudorP 6

LAP RAMUK JONAM .RD lamrehT 6

LAPGAN ATARHBUS ).SRM(.RD ngiseD 6

YAR ITAWHSAHS ).SRM(.RD lortnoC & noitazimitpO 4

ALKUHS.P.S.RD  smetsyS rewoP 1

ATPUG .A .)SRM(.RD 6

4
 & scinortcelE

noitacinummoceleT
AMRAHS AHSINAM .RD

 & scinortcelE
noitacinummoC

0

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

gnireenignE liviC

gnireenignE lacinahceM

1

2

gnireenignE lacirtcelE3

5 gnireenignE ecneicS retupmoC

31 fo 1 egaP

4
 & scinortcelE

noitacinummoceleT
AMRAHS AHSINAM .RD

 & scinortcelE
noitacinummoC

0

ITAVAMDAP ATAKNEV ATTEM .RD
 segaugnaL lamroF ,smhtiroglA

yroeht atamotuA dna
4

RAMUK HSEMAR .RD  & gniludoM smeoM
 noitalummiS

0

LAWAR ANAPRA .RD serutcurtS ataD 5

6 ygolonhceT noitamrofnI SAMOHT INA .RD evitcejbuS & gniniM txeT 6

ARHSIM PUNA .RD lortnoC & noitatnemurtsnI 4

RUNSUHB AHKERUS .RD  ,lortnoC & noitatnemurtsnI
lortnoC tsuboR

6

8 noitacilppA retupmoC RAKAMRAK VEEJNAS .RD noitacilppA retupmoC 1

SAD YBUR ).SRM(.RD amsalP scinortcelE 3

IRAWIT TIMAS .RD  etats diloS etatS diloS
scisyhP

6

INAWLAL HSEJAR .RD  latnemirepxE scinortcelE
slairetaM etatS diloS

6

YEDNAP AMIRUHDAM .RD yrtsimehC latnemonrivnE 5

RAS HSOTNAS .RD sciteniK yrtsimehC ecafruS 4

YEBUOHC ATEWHS .RD yrtsimehC latnemonrivnE 6

RIAN ATIMUS .RD yrtsimehC cinagronI 6

yrtsimehC deilppA01

5 gnireenignE ecneicS retupmoC

scinortcelE & lacirtcelE7

scisyhP deilppA9

31 fo 1 egaP



    :retneC hcraeser fo emaN gruD ,ygolonhceT fo etutitsnI ialihB 

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

gnireenignE liviC1
NAYARAN .A .RD  & scinahceM laitseleC

yrorehT ytilibatS
2

AMRAHS YAJNAS .RD  & tnioP dexiF & sisylanA nuF
cigoL yzzuF

4

HGNIS .K.N .RD tnioP dexiF & sisylanA nuF 6

YEDNAP .D.M .RD scinahceM laitseleC 6

YEBUD .K.A .RD sisylanA lanoitcnuF 6

AHUG YAJNAS .RD RH ,gnitekraM 1

ARDNAHC KOHSA .RD gnitekraM 0
AVATSAVIRHS IHSAVRU .RD ecnaniF 6

AMRAHS LATEEHS .RD ecruoseR namuH 6

scitamhtaM deilppA11

tnemganaM21

31 fo 2 egaP 31 fo 2 egaP



 :retneC hcraeser fo emaN

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS
IRAWIT.K.J .RD gnireenignE .hceM 6

HKUMHSED .B.P .RD gnireenignE .hceM 1

ATPUG VARUAG .RD gnireenignE .hceM 6

 RAMUK HSEMU .RD
AMRAKAWHSIV

 ,gnireenignE .hceM
.ggnE noitcudorP

6

2
 scinortcelE &  lacirtcelE

gnireenignE
LETAP .N.R .RD

 ygrenE metsyS rewoP
metsyS

0

AMRAHS AHSINOM .RD 1

IHTAPIRT ATEEN .RD gnissecorP hceepS PSD 3

RAKEWLAT .H.R .RD ISLV 5

IRAWIT TNAKIRHS .RD
 egamI scirtemoiB

gnissecorP
6

EDNOB J AMDAP .RD gnikrowteN sseleriW 6

 fo puorG ayrahcaraknahS irhS( ,supmaC lacinhceT ayrahcaraknahS irhS
ialihB inawnuJ )snoitutitsnI

1 gnireenignE lacinahceM

4

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

 & scinortcelE
noitacinummoceleT

3

 ecneicS retupmoC
gnireenignE

31 fo 3 egaP

EDNOB J AMDAP .RD gnikrowteN sseleriW 6

YEBUOHC AHTRAHDDIS .RD  ,gnissecorP egamI
yhpargortyrC gnikrowteN

6

YEBUOHC AHBA .RD gnissecorP egamI lacideM 6

IRAWIT HSELIHKA .RD
 gnissecorP langiS

ytiruceS noitpyrcnE
6

5 ygolonhceT noitamrofnI AHNIS .R .G .RD gnissecorP egamI latigiD 2

TOLES ATIMS .RD RK ,PLN 5

EDRAB ATALHENS .RD scirtemoiB ladomitluM 6

AMREV .L.M .RD ecneicS lairetaM 3

AIRETAP .A INIM .RD  ,scisyhPetatS diloS
ecneicsonaN

2

IHSNAWUHGAR .D.D .RD -otpO & etatS diloS
scinortcele

6

HKUMHSED .K .RD scisyhP etatS diloS 6

OAR VAHSEK .B .RD ecneics lairetaM 6

SAWSIB AYIRPUS .RD sciteniK 1

IDEVIRT AHKER .RD dleiF latnemonrivnE 6

EJMIN P IHCARP .RD yrtsimehC cinagrO 6

8 yrtsimehC deilppA

4
 ecneicS retupmoC

gnireenignE

6 noitacilppA retupmoC

7 scisyhP deilppA

31 fo 3 egaP



 :retneC hcraeser fo emaN

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS

 fo puorG ayrahcaraknahS irhS( ,supmaC lacinhceT ayrahcaraknahS irhS
ialihB inawnuJ )snoitutitsnI

1 gnireenignE lacinahceM

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

ERTUPHSAD RIMAS .RD  & scinahceM laitseleC
yrorehT ytilibatS

2

LAWARGA INAR AHSKAR .RD  tnioP dexiF & sisylanA nuF
cigoL yzzuF &

6

IAR ANADNAV .RD tnioP dexiF & sisylanA nuF 6

NAGNAWED IPLIHS .RD scinahceM laitseleC 6

HGNIS M.M .RD 4

AVATSAVIRHS PEEDNAS .RD sisylanA lanoitcnuF 5

RAKRAS NERUOS .RD RH ,gnitekraM 2

AVATSAVIRHS ACINOM .RD tnemeganaM 5

AHJ.K.A .RD yrtsimehC .amrahP 3
AMREV RAHKEHS .RD scituecamrahP 411

9 scitamhtaM deilppA

01 tnemganaM

** ycamrahP 

31 fo 4 egaP

AMREV RAHKEHS .RD scituecamrahP 4
HKUMHSED HSATIHOR .RD ygolonhcetoiB 6

etoN

11

 gnisu sralohcs eht esivrepus nac rosivrepus elbaigile tub ycamrahP ni dezinocer ton si etutitsni ehT   **
.krow fo ecalp eht sa retneC hcraeseR tseraen eht

** ycamrahP 

31 fo 4 egaP



    :retneC hcraeser fo emaN )1R( ialihB ,ygolonhceT & gnireenignE fo egelloC atgnuR 

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS
1 gnireenignE lacinahceM ETMIH .L HSEKAR .RD gnireenignE noitcudorP 3

2 gnireenignE lacirtcelE YEBUD HSAKARP AYTAS .RD scinortcelE rewoP 2

IHTSAWA NAHOM .RD  & ngiseD ISLV latigiD
gnitseT

4

ITEHT LAPRAH .RD gnissecorP langiS 4

RAMUK PEEDNAS .RD gnissecorP langiS 6

AMRAHS .R .H .RD  krowteN ,gniniM ataD
sisylanA

0

YEBUD IPIS .RD gnissecorP egamI 0

ATGNUR HBARUOS .RD gnikrowteN retupmoC 5

RAKIAHBMA AHSA .RD -eliboM ,gniniM ataD
cohda

4

3
 & scinortcelE

noitacinummoceleT

4
 ecneicS retupmoC

gnireenignE

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

31 fo 5 egaP

RAKIAHBMA AHSA .RD -eliboM ,gniniM ataD
cohda

4

ARHSIM NITIN .RD
 enihcaM & ytiruceS beW

metsyS gninraeL
6

5 noitacilppA retupmoC HSOHG .M.S .RD  & gnitupmoC duolC
.ggnE erawtfoS

4

AMREV ITRA .RD scisyhP deilppA 6

NARAHS ANAHCRA .RD scisyhP deilppA 6

LAWARGA AHSINAM .RD yrtsimehC cinagrO-ocisyhP 4

AHNIS AHBA .RD yrtsimehC cinagrO 6

AMRAHS AHCIR .RD yrtsimehC cinagrO 6

 ARDNAHC HSAHBUHS .RD
AVATSAVIRHS

 & scinahceM laitseleC
yrorehT ytilibatS

6

AVATSAVIRHS IHDIN .RD  tnioP dexiF & sisylanA nuF
cigoL yzzuF &

6

IHGNAS UJNAM .RD tnioP dexiF & sisylanA nuF 6

HSEMAR .C .RD scinahceM laitseleC 6

9 tnemganaM ESEEHGREV JONAM .RD ecnaniF & gnitekraM 2

01 seitinamuH ARHSIM AYAJ .RD  toilE .S.T( yrteoP
)erutaretiL

5

6 scisyhP deilppA

7 yrtsimehC deilppA

8 scitamhtaM deilppA

4
 ecneicS retupmoC

gnireenignE

31 fo 5 egaP



    :retneC hcraeser fo emaN gruD ,ygolonhceT fo etutitsnI ijavihS itapartahhC 

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS
AMREV GARUNA .RD )smsinahceM( ngiseD 6

RADUOGAPPARAP .B HSEHAM .RD ecneicS gnirutcafunaM 6

RAHDIRS .K .RD .ggnE ytilauQ 6

ATPUG RAMUK JAKNAP .RD scinahceM diulF & lamrehT 6

ARHSIM KEVIV .RD noitcudorP 6

 ecneicS retupmoC
gnireenignE

LETAP NABAYNUP .RD .ggnE erawtfoS ,gnissecorP eganI 4

3 noitacilppA retupmoC LETAP NABAYNUP .RD  ,krowteN rosneS & sseleriW
gnitupmoC duolC

2

gnireenignE lacinahceM1

2

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

31 fo 6 egaP 31 fo 6 egaP



    :retneC hcraeser fo emaN rupiaR ,ygolonhceT fo etutitsnI rupiaR 

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS
YDDER REEHDUS .J .RD slairetaM etisopmoC 6

OAR ALAPOG UNEV .M .RD ygolonhceT noitcudorP 6

RAKDEHKIAS .K .N .RD ygrenE ralos & refsnarT taeH 6

ygolonhcetoiB EEJRETTAHC EERHSUNAT .RD ygoloiborciM 5

RAMUK ARDNERAH .RD noitazidiulF esahP eerhT 5

IRAWIT .K.R .RD tnempoleved & ngiseD 6

4 yrtsimehC deilppA ERAHAS ITPEED ).srM(.RD  & yrtsimehC cinagrO
yrtsimehC latnemonrivnE

6

2

gnireenignE lacimehC3

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

1 gnireenignE lacinahceM

31 fo 7 egaP 31 fo 7 egaP



    :retneC hcraeser fo emaN rupiaR ,ygolonhceT dna tnemeganaM fo etutitsnI ahsiD 

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS
1 tnemeganaM SAYV .H .J .RD ecruoseR namuH 5

2 yrtsimehC deilppA YEBUOHC LANOS .RD tnemonrivnE yrtsimehC 4
3 scisyhP deilppA elbaliava ton rosivrepuS

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

31 fo 8 egaP 31 fo 8 egaP



    :retneC hcraeser fo emaN ).G.C( rupsaliB ,egelloC gnireenignE yeskuohC ,ycamrahP fo loohcS 

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS
RAWRIHA .K.D .RD ysongocamrahP 2

ANAYIHJNAL YTEEWS .RD ysongocamrahP 6
NIAJ HSETIR .RD ygolocamrahP 6

EROHTAR ITURHS .RD scituecamrahP 6
ANAJ LAPTU .RD scituecamrahP 6

UHAS HSITATS .RD yrtsimehC .amrahP 6
AMRAHS RAMUK JAREEN .RD ysongocamrahP 6

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

ycamrahP1

31 fo 9 egaP 31 fo 9 egaP



ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC

    :retneC hcraeser fo emaN ).G.C( ialihB ,hcraeseR dna ecneicS lacituecamrahP fo egelloC atgnuR 

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 .oN latoT
 tnacaV fo

taeS

IHTAPIRT ANHSIRK LALUD .RD scituecamrahP 2

NIDDUZAJA .RD scituecamrahP 6
REDNAXELA TIMA .RD scituecamrahP 6

ETAHKAN MARALUT KITRAK .RD ygolocamrahP 6

retneC hcraeseR ta taeS tnacaV fo .oN

1 ycamrahP

31 fo 01 egaP 31 fo 01 egaP



    :retneC hcraeser fo emaN ).G.C(  gruD ,irahmuK ,ycamrahP fo etutitsnI rakraS aruptawaR irhS 

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 fo .oN latoT

taeS tnacaV

RUAK PEED LAHCNAHC .RD scituecamrahP 6
EDAGNOHD RAMUK TNAMEH .RD ysongocamrahP 6
AWRAS RAMUK ARDNEMOHK .RD scituecamrahP 6

PAYHSAK ATINARP ).srM(.RD yrtsimehC lacituecamrahP etutitsnI tfeL
RAKRALAS .N SAHUS .RD scituecamrahP etutitsnI tfeL

ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC
retneC hcraeseR ta taeS tnacaV fo .oN

1 ycamrahP

31 fo 11 egaP 31 fo 11 egaP



ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC

    :retneC hcraeser fo emaN  ycamrahP fo etutitsnI aibmuloC

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 fo .oN latoT

taeS tnacaV

YOR TIMA .RD ysongocamrahP 1
YEDNAP ARDNIVAR .RD ysongocamrahP 6
UHAS RAMUK MAR .RD ysongocamrahP 6

ALKUHS RAKNAHS VIHS .RD ecnarussA ytilauQ 6
YHTAPATAS NAHCOLIRT .RD ygolocamrahP 6

retneC hcraeseR ta taeS tnacaV fo .oN

1 ycamrahP

31 fo 21 egaP 31 fo 21 egaP



ialihB ,ytisrevinU lacinhceT dnanakeviV imawS hragsittahhC

     :retneC hcraeser fo emaN

.oN .S enilpicsid fo emaN  rosivrepuS fo emaN noitazilaicepS
 fo .oN latoT

taeS tnacaV

1 scisyhP deilppA  ediuG oN
elbaliavA

 irhS( ialihB inawnuJ supmaC lacinhceT ayrahcarakanahS irhS
)egelloC gnireenignE ayrahcarakanahS

retneC hcraeseR ta taeS tnacaV fo .oN

31 fo 31 egaP 31 fo 31 egaP
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CHHATTISGARH SWMI VIVEKANAND TECHNICAL UNIVERSITY 

BHILAI 

Ordinance No. 10 

(Under Section 38) 

Modified Ordinance for Doctor of Philosophy 

(The underlined portion in the following paragraphs is the modification/addition) 

 

 

Preamble 

1. The degree of Doctor of Philosophy (Ph.D.) may be granted in any discipline belonging 

to any Faculty of Chhattisgarh Swami Vivekanand Technical University (hereinafter: 

University), in which Post-Graduate studies and/or research is available at the University 

or at its affiliated Colleges/Institutions that are recognized as Research Centers by the 

University. 

2. All academic matters related to Ph.D. degree shall be processed by a Departmental 

Research Committee (hereinafter: DRC) consisting of the following: 

i. Head of the School/Department (Chair), for UTD or Principal/Director (Chair) for 

affiliated Colleges/Institutions of the University 

ii. Head of the concerned department for affiliated college/institution provided the 

Head of the department holds a Doctorate degree in the relevant discipline 

iii. Two members from the UTD/Research Center who are recognized as Ph.D. 

Supervisors 

iv. One member nominated by the Kulpati 

Provided that three members including the Chairman will form the quorum. 

 

 

3.0 Eligibility for registration for degree of Doctor of Philosophy 

A candidate for the PhD must at the time of application 

3.1 Holds Master’s degree with at least 55% marks or an equivalent grade of the University, 

a deemed University or any other University incorporated by any law for the time being 

in force and recognized by the University.  

OR 

 He/She possesses M. Phil. degree through a regular programme from an University, a 

deemed university or any other university incorporated by any law for the time being in 

force and recognized by the university, who has at least three years of experience of 

research/teaching with at least three papers published in standard research journals (with 

ISSN) may be permitted to get registered for Ph.D. degree, even if he/she does not 

possess 55% marks at Master's Level.  

OR 
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 He/She holds Bachelor of Engineering/Technology/Architecture/Pharmacy Degree of a 

recognized University with at least 65% marks or equivalent in aggregate and possessing 

demonstrable research capabilities shall be eligible to seek enrollment for the Degree of 

PhD under special circumstances. 

3.2 The requirement of marks at the Master’s level may be relaxed to a maximum of 5% for 

SC/ST/Differently abled candidates. 

3.3 The selection for admission to Ph.D. degree programme will be done through an Entrance 

Test to be conducted at the University level followed by personal interview of the 

candidate. The Entrance Test will be conducted at the University level once in an year 

(however looking into the number of applications the frequency of holding the Entrance 

Test may be increased to Twice in an year) 

3.4 The requirements of entrance test is relaxed for 

i. Candidates with valid score card of UGC/CSIR (JRF) examination, NET, 

SLET or GATE. 

ii. Candidates possessing M.Phil. degree through a regular programme from an 

University, a deemed university or any other university incorporated by any 

law for the time being in force and recognized by the university. 

iii. Teacher fellowship holder and University/College teachers holding a regular 

position (regular appointment) and has completed two years of service as 

teacher in a department of the University/affiliated college/Institution. 

iv. Scientist of any recognized National/International Institutions having two 

years of research experience. 

3.5 The validity of the Entrance Test will be for two years. 

3.6 The cut-off marks for the entrance test will be 50%. 

3.7 The modalities of the Entrance Test will be decided by the University. 

3.8 The DRC shall scrutinize the candidate’s eligibility for appearing at the entrance test. 

 

4.0 Procedure for Admission/Registration 

4.1 An eligible candidate (refer clause 3) must apply for registration for Ph.D. degree of 

his/her subject on the prescribed form obtainable on payment of prescribed fee. The 

application shall be considered by the DRC of the concerned UTD/School of the 

University/Affiliated College/Institution. 

 

4.2 The DRC will allocate the Supervisor/Co-supervisor, with mutual consent of the 

candidate and Supervisor/Co-supervisor, for an eligible candidate depending on the 

number of students per Supervisor/Co-Supervisor, the available specialization among the 

faculty supervisors and the research interest of the student as indicated during personal 

interview of the student. 
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4.3 Supervisors must be a faculty member of the School/Teaching department of the 

University or a regular teacher (regular appointment) or a superannuated teacher of the 

University/Affiliated college/Institution previously holding a regular position.  

4.4 Co-supervisor can be outside the jurisdiction of the University as well. 

4.5 All eligible candidates except in 3.4 (ii) shall be required to undertake course work for a 

minimum period of one semester. The course work must include Research Methodology 

which may consist of quantitative methods and computer applications. The course 

content shall be designed by the Board of Studies (BoS) of the concerned subject. The 

course work may also involve reviewing of published research works in the relevant 

field. 

 

4.6 The scheme of teaching and examination for the course work will be decided by the 

University. The contents of the course work/s specific to the area of research of the 

candidate are to be proposed by the Supervisor in consultation with the Co-Supervisor/s 

if any. 

 

4.7 On the recommendation of the supervisor, the course work may be carried out by the 

candidates at the approved Research Center/University/any other recognized oragnisation 

outside the jurisdiction of the University. The candidate shall be evaluated at the end of 

the semester. If the candidate is not able to pass the course with minimum 50% marks in 

aggregate along with at least 40% marks in theory paper of the concerned subject and at 

least 60% marks in the internal assessment, the candidate shall be allowed to reappear at 

the examinations within next 12 months. The respective DRC will conduct the evaluation 

at the Institutional /Departmental level. 

 

4.8 While granting provisional admission to the candidates to Ph.D. programme the DRC 

will pay due attention to the National/State reservation policy. 

 

4.9 The candidate shall have to pay fees as decided by the University from time to time. 

 

4.10 Provided that the teachers of the University/Affiliated colleges and teachers under the 

UGC/AICTE teacher fellowship scheme or any other scheme will not be required to pay 

the fees, except the registration fee and six-monthly progress report fee.  

Note:  No TA/DA shall be payable to the candidates appearing at the Personal Interview. In 

case of postponement of the Personal Interview due to unavoidable reasons, no 

compensation will be provided to the candidates. 
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5.0 Research Degree Committee (RDC) 

The candidate shall be eligible to submit synopsis (as per the prescribed format) of 

his/her proposed research work, after successfully completing the course work, alongwith 

the title of the thesis (in six copies) duly forwarded by the Chairman of the relevant DRC. 

He shall be required to make an oral presentation of the proposed work before the 

Research Degree Committee (RDC) consisting of the following members:  

i. Kulpati or his nominee.  

ii. Dean of the faculty.  

iii. Head of the University Teaching Department/School of Studies/Institution in 

the subject.  

iv. Chairman, Board of Studies in the subject.  

v. One external subject expert of the rank of University Professor to be 

nominated by the Kulpati, ordinarily out of a panel of 5 experts given by the 

Chairman of the Board of Studies concerned. The term of panel shall be co-

terminous with the term of Chairman Board of Studies.  

External Expert and two other members will form the quorum. 

Note:  

i)   The Supervisor/Co-Supervisor are entitled to be present during the oral 

presentation of the candidate. 

ii) No TA and DA shall be payable to the candidate and the supervisor/co-

supervisor (if any) for attending the RDC meeting.  

6.0 The meeting of the RDC shall be held in the University office twice a year preferably in 

July and January. The committee shall confirm a list of approved Supervisor/Co-

Supervisor along with their specialization, prepared by the DRC. This list shall be 

available with the Registrar/Academic Section of the University. 

 

The committee shall formally recommend the registration of the candidate for the Ph.D. 

Degree. 

 

 On approval by the RDC the candidate shall be registered and enrolled as a student from 

the date of his/her application. He/she will also be required to pay regular tuition, library 

and laboratory fees (six-monthly) during his/her research tenure.  The RDC has the right 

to suggest revision/alterations (if required) in the synopsis forwarded by the DRC. 

 

 Provided that if the RDC does not recommend a candidate for registration to Ph.D. 

Degree, the caution money deposited by the candidate shall be refunded.  
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7.0   A candidate shall ordinarily be permitted to work for Ph.D. degree in the subject in which 

he/she has obtained his/her Post-graduate degree or the Bachelor degree (as per clause 3). 

 

 Provided that research work leading to Ph.D. degree may be encouraged in allied subjects 

of interdisciplinary nature of the same faculty or of allied faculties. In such cases the 

candidate may also be permitted to work under one or two co-supervisors, along with the 

supervisor of the University.  

 

8.0  A candidate shall pursue his/her research at the institution from where his/her application 

form has been forwarded under Clause 3 (b) of the Ordinance. 

 

 Provided that a candidate permitted to work in a research establishment recognized by the 

University shall be required to take at least one co-supervisor along with the supervisor; 

one of them should be the teacher of the University and the other a 

Teacher/Scientist/Research Officer/Director of the Institution where the candidate is 

actually working. 

 

*  Includes Institutions and Laboratories run and sponsored by the Union/State 

Governments or its agencies; and Foreign University/Institution of repute. 

 

 Provided also a candidate may be permitted to carry out his/her research/practical work in 

a Research Institution/Research Laboratory/Laboratory of a University recognized by the 

University for the purpose under the supervision of a Scientist/Director/Teacher of the 

Institution who or may not be the co-supervisor of the candidate. 

 

9.0  Supervisor/Co-supervisors 

 

The person recommended as Supervisor/Co-supervisor to guide the Research Scholar 

must be: 

A Professor in a University Teaching Department/School of Studies. 

OR 

 

A Reader/Associate Professor of the University/ a Professor, Associate 

Professor/Reader in a College/Institution affiliated to the University possessing a 

Doctorate Degree and has published five research papers in standard Research 

Journals. 

OR 

A Lecturer/Assistant Professor of the University Teaching Department/School of 

Studies/Colleges affiliated to the University who has obtained a Doctorate Degree 

in the subject and has published at least  five Research papers in standard 

Research Journals (with ISSN) and has at least five years of teaching experience. 
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However, in order to encourage research interest among teachers of this category, 

exemption from five years teaching experience shall be granted to those who have 

been awarded with research projects from  the State (for example 

CGCOST)/National (for example DST, CSIR, UGC etc.) International (for 

example, WHO, Ford Foundation etc.) Sponsoring Agencies or those who have 

already published at least five papers SCI/SSCI/A&HCI journals (as listed and 

revised by Thomson Reuters from time to time). 

OR 

A Scientist /Director/Scholar not below the rank of a University lecturer/Assistant 

Professor, working in a State or Central research Institute /Organization/ 

Establishment/Laboratory/Library recognized by the University as a research 

centre, who has obtained a Doctorate Degree in the subject and published 5 

research papers on concerned subject in Standard journals and has five years of 

experience in the respective field. 

 

 Provided that a recognized supervisor who fails to publish and research paper/publication 

over duration of five years shall not be eligible to enroll and new candidate under his/her 

supervision. 

 

 Provided that the persons who have been recognized as Supervisors/Co-supervisors shall 

be eligible to supervise even after their superannuation. However, in this case the 

superannuated faculty, with their permission of the Chairman, DRC, shall have to co-opt 

and additional Co-supervisor, who is in service, from the relevant research center 

approved by the University. 

 

 Provided also a recognized Supervisor/Co-supervisor under the repealed ordinance shall 

continue to be recognized as Supervisor/Co-supervisor. 

 

  The person recommended as Co-Supervisor to guide the Research Scholar must be:  

(a) A recognized Supervisor of the University 

(b) An Officer working in the University/Organization of State/Central 

Government who has obtained a doctorate degree in the relevant subject and 

has published at least five research papers in reputed journals (with ISSN) and 

has at least two years of experience in teaching /research.  

(c) A Scientist/Director working in a research institute/organization/ 

establishment/ laboratory recognized by the University as a research center, 

who has obtained a doctorate degree and published five research papers on 

concerned subject and has two years post-doctoral research experience.  

Provided further that a person who is himself registered for Ph.D. degree of the 

University in the subject shall not be eligible to act as Supervisor/Co-supervisor in the 

concerned subject or member of the RDC related to the concerned subject mentioned in 

this Ordinance. 
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9.1 Any teaching department/Center/School of University/Research laboratory of 

State/Central Government or Government undertaking or an affiliated college/institution 

may apply for getting the recognition as research center for carrying out Ph.D. Degree 

programme on depositing the required fees for the same. 

The teaching department/Center/School/affiliated college/institution, organization will be 

recognized as a Research Center based on the recommendations of a committee formed 

for this purpose. 

 

Once an establishment has been recognized as a Research Center will continue to act as 

recognized Research Center of the University, however, the University will have the right 

to make surprise visit and if not found updated for the purpose of carrying out research 

programme, the organization/institution may be de-recognized as a Research Center. 

 

10.0  Tenure of Ph.D. Work 

 

(a) The candidate shall pursue his/her research at the approved research center under the 

Supervisor/Co-supervisors on the approved subject and topic. The candidate shall be 

permitted to submit his/her thesis not earlier than 24 months and not later than four 

calendar years from the date of registration. In case a candidate does not submit his/her 

thesis within  four calendar years, from the date of registration and does not apply for 

extension on time, his/her registration shall stand automatically cancelled. Provided that 

the period for submission of thesis can be extended by one year by the Kulapati, if he/she 

applies for extension within  one month after the expiry of registration period together 

with the prescribed fee. In case the candidate does not submit his/her thesis within the 

extended period, his/her registration shall stand automatically cancelled. 

 

Provided also that Kulpati may permit a candidate to get re-registered on the same topic 

on payment of the prescribed re-registration fee. The minimum period of 24 months and 

attendance shall not apply to such re-registered candidate. 

 

(b) The candidate possessing M. Phil degree or a teacher (as per clause  with 3.4) 2 years 

teaching experience at the time of registration can submit his/her thesis after 18 months 

instead of 24 months as provided in clause 10 (a) of the Ordinance. 

 

(c) The candidate shall put in at least 200 days attendance, including actual attendance he/she 

will earn during the course work, in the Institution or with the Supervisor. 
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11.0   Change of Supervisor 

 

The candidate may be allowed to change the Supervisor by the Kulapati, on the 

recommendation of the committee constituted by the Kulapati for this purpose under 

special circumstances. No major change in the topic of research will be permitted due to 

changes in supervisor. 

 

12.0  Six-monthly progress Report 

 

The candidate shall submit every six months a record of attendance, receipt of fees paid 

and progress report of the work through his/her supervisor in the prescribed format. If the 

progress of work is not found to be satisfactory in two successive reports or no reports are 

received for a period of one year or the candidate fails to deposit the prescribed fees, the 

Kulapati may order the removal of the name of the scholar from the list of those 

registered for the Ph.D. degree. 

 

13.0  Submission of Summary of Thesis 

 

(a) Prior to submission of the thesis, the candidate shall make a pre-Ph.D. presentation before 

the DRC that may be open to all faculty members and research students, for getting 

feedback and comments, which may be suitably incorporated into the  draft thesis under 

the advice of the supervisor. 

(b) The candidate shall submit six copies of the summary of the thesis together with a list of 

at least two research papers published or accepted for publication in a standard journal 

through his/her Supervisor to the Registrar about two months prior to the anticipated date 

of submission of the thesis. 

(c) The supervisor shall submit a panel of at least six names of examiners actively engaged 

in the concerned area of research not below the rank of University Reader/Associate 

Professor or College Professor in a sealed cover to the Registrar. Provided that the panel 

of examiners shall be obtained from the Chairman, Board of Studies of the Subject 

concerned, in case the candidate is related to the supervisor. 

(d) On the receipt of the panel of examiners from the supervisor and summary from the 

candidate, the Registrar shall call a meeting of Examination Committee of the subject 

constituted as per the statute & ordinance of the University. The Committee considering 

the panel submitted by the Supervisors/Chairman, Board of Studies will prepare a panel 

of six names to act as examiners. 

(e) The term “relations” shall include: Father, Mother, Wife, Husband, Daughter, Son, Grand 

Son, Grand Daughter, Brother, Sister, Nephew, Niece, Grand Nephew/Niece, Uncle, 

Aunt, Son-in law, Sister-in law, Father-in-law, First cousin-in-law etc. 

(f) The Kulpati shall appoint two examiners from outside the state out of the panels 

submitted separately by the Supervisor and Examination Committee.  
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(g) The consent of the examiners shall be obtained by sending them the extended abstract. 

 

 

14.  The candidate shall submit three hard copies of his/her thesis along with the followings: 

(a) The candidate shall have to produce evidence of publication of two research papers 

(or evidence of acceptance for publication) based on this /her thesis work in standard 

journal. Such evidence (reprints of publications or acceptance letter for publication) 

has to be appended at the end of the thesis). 

(b) The thesis must be accompanied by a declaration from the candidate that the thesis 

embodies his/her own work and he/she has worked under the Supervisor at the 

approved Research Center for the required period as per provisions of Clause-10 of 

the Ordinance. 

(c) The certificate from the Supervisor together with Co-supervisor, if any, that the thesis 

fulfills the requirements of the Ordinance relating to the Ph.D. degree of the 

University is to be attached. 

(d) The candidate shall also remit with the thesis the prescribed examination fee. 

(e) Submission of Electronic copy of the Thesis/Dissertation (ETD) is mandatory at the 

time of submission of the Ph.D. thesis. The University shall submit a soft copy to 

UGC within a period of fifteen days after the award of the degree, for hosting the 

same in INFLIBNET, accessible to all Institutions/Universities. 

(f) The thesis must follow the guidelines of the University for writing the Ph.D. Thesis. 

 

 

15.   Evaluation Procedures following Submission of the Thesis 

 

On receipt of the thesis along with the certificates and fee it shall be sent to the examiners 

already consented as per Clause 13 (g) of the Ordinance. 

 

16.  The thesis to be accepted for the award of the Ph.D. degree must comply with the 

following conditions. 

 

(a) It must be a piece of research work characterized either by the discovery of the facts 

or by a fresh approach towards the interpretation of facts or an innovative application 

in the area of engineering & technology. In either case it should evince the 

candidate’s capacity for critical examination and sound judgment.  

(b) It must be satisfactory in point of language and presentation of the subject matter. 

 

17.   The examiners shall categorically recommend in the prescribed proforma for acceptance, 

revision or rejection of the thesis together with detailed comments on the points spelled 

out in clause 16 of the Ordinance. The examiner must also give a list of the questions 

he/she wishes to ask at the viva-voce examination. 

 

18.     (a)  The examiners may seek clarification of the subject matter of the thesis from the  
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Supervisor. The provision will be incorporated in the letter to be sent to the 

examiners while sending the thesis. 

 

(b)   The Kulapati can recall the thesis from an examiner who fails to send the report 

within three months of the date of dispatch of the thesis and appoint another 

examiner. 

 

19.  (a)  In case both the examiners reject the thesis or one of them rejects the thesis and  

the other recommends a revision the thesis shall be rejected. 

(b)  If both the examiners recommend for the revision of the thesis the candidate shall 

be called upon to revise the thesis in the light of the observations of the 

examiners. 

(c)  If one examiner approves the thesis and the other rejects it or recommends for 

revision, the thesis shall be sent to the third examiner drawn from the panel of the 

examiners by Kulapati. The opinion of the third examiner shall be final. 

  

(d)  In case both the original examiners accept the thesis for the award of the Ph.D. 

Degree or in the event of it being referred to the third examiner, the third 

examiner accepts the thesis for the award of Ph.D. degree, the candidate shall be 

called upon to appear at the viva-voce examination before a board examiners 

comprising of the Supervisor, Co-Supervisor (if any) and one of the two 

examiners selected by the Kulapati who has accepted the thesis for the award of 

the Ph.D. Degree. Provided that the Kulapati shall appoint the Chairman, DRC or 

Chairman, Board of Studies of the subject concerned to act as viva-voce 

examiner, in place of the Supervisor in case the candidate is related (Clause 13 e) 

to the Supervisor. 

 

(e) The Supervisor, Co-Supervisor, Chairman of DRC, Dean of the Concerned 

Faculty, Chairman of Board of Studies of the subject  concerned, as the case may 

be, shall be communicated the name of the external examiner appointed by the 

Kulapati to conduct the viva-voce examination at the approved Research Center 

where the candidate has carried out his/her research work.  

Provided in special circumstances, Kulapati may appoint alternate viva-voce 

examiners if both the examiners are not in a position to conduct the viva-voce 

examination. 

 

(f)   The date, time and place of viva-voce examination shall be notified by the Head 

of the UTD/School of University/Head of the affiliating college/Institution on the 

concerned Notice Board about a week in advance under intimation to Registrar of 

the University. At the time of viva-voce examination the board of examiners shall 

be provided with the reports of the examiners which shall be returned along with 

the report of viva-voce examination and record of attendance of the examination 

to the Registrar. 
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(g)  The candidate shall present the work embodied in the thesis before the board of 

examiners, members of the faculty, research scholars and other interested persons. 

After the presentation of the research work the Board shall ask questions together 

with those questions which have been provided along with the reports of the 

examiners. Others in the audience can also ask questions and the candidate shall 

reply only those questions permitted by the external examiner. 

 

(h)  In case the recommendation of the viva-voce examiner differs from that of the 

thesis examiner or there is difference of opinion between the viva-voce 

examiners, the candidate shall re-appear at a second viva-voce examination within 

six months. If the candidate fails to satisfy the viva-voce examiners a second time, 

his/her thesis shall be finally rejected. Such candidates would be required to pay 

the prescribed additional fee for the second viva-voce. The external examiner for 

second viva-voce shall be appointed by the Kulapati. 

 

20. If the examiners recommend that the candidate be asked to revise/improve his thesis, the 

Kulpati shall permit the candidate to resubmit his thesis not earlier than six months and 

not later than eighteen months the period being counted from the date of the issue of 

order to the candidate. The candidate shall be provided examiner(s) reports without 

disclosing the names of the examiners to enable him/her to improve the thesis. All the 

copies of the thesis shall be returned to the candidate.  

 

In case the candidate is allowed to resubmit the thesis he/she will have to pay the 

prescribed fee afresh at the time of resubmission, but it shall not be necessary for him to 

reproduce any certificate of further attendance at the institution at which he/she carried 

out the work.  

 

The resubmitted three copies of the thesis must make clear mention that it is a revised 

version.  

 

The thesis shall be got examined as far as possible, by the examiners who recommended 

the revision.  

 

In case a candidate is asked to revise under clause 19 and one of the examiners 

recommends again for revision and the other accepts the thesis for award then the thesis 

shall be sent to the third examiner. If the third examiner rejects or recommends for 

revision the thesis shall stand rejected. In case the examiner accepts for award of Ph. D. 

degree then the candidate shall be awarded the Ph. D. degree on successful viva- voce 

examination as per provision of clause 19 of the Ordinance.  

 

If the revised thesis required to be revised a second time it shall automatically stand 

rejected. 
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21. Maximum number of research candidates that can be registered and allowed to pursue 

research work under a supervisor at any particular time shall be six only. The submission 

of a thesis shall create a vacancy for the admission of a new candidate for Ph.D. degree 

under the concerned supervisor.  

 

Provided that the candidates registered with the Co-supervisor shall not be counted for 

the number of candidates under a supervisor. 

 

Provided that the candidates registered with the co-supervisor shall not exceed five 

candidates. 

 

22. No research scholar shall join any other course of study or appear at any other 

examination conducted by any University leading to a degree (except Certificate/Diploma 

course of languages, Research Methodology, Statistics, and Computer Science). 

 

23. The candidate, if so desires, is allowed to publish his/her thesis. However, such 

publication shall state on the title page itself that this was a thesis approved for the award 

of the Ph.D. degree of the University. 

 

24. The University agrees that a Ph.D. student is the owner of the copyright in his/her thesis. 

 

25. After the viva-voce, the recommendation of the examiners shall be reported to the 

Executive Council for the award of Ph.D. Degree to the candidate. One copy of the thesis 

will be kept in the University library and another copy will be kept in the Departmental 

Library of the Institution where the research work was carried out; the third copy will be 

returned to the Supervisor. 

  

Along with the Degree, the University shall issue a Provisional Certificate certifying to 

the effect that the Degree has been awarded in accordance with the provisions of the 

UGC (Minimum Standards and Procedure for the Awards of M.Phil./Ph.D. Degree) 

Regulation, 2009 

 

26. After the declaration of the result, the candidate on payment of prescribed fee may be 

provided with the copies of the reports of examiners who recommended for the award of 

the Ph.D. degree on payment of the prescribed fee. The reports will not disclose the 

identity of the examiners. 
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27. The candidates who have been already registered for Ph. D. degree under the 

repealed/previous Ordinance shall continue to be governed by the provision of the 

repealed/previous Ordinance.  

 

The candidates who have applied for registration but have not been registered till this 

Ordinance comes into force shall be governed by the provisions of this Ordinance.  

 

28. On detection of any irregularity, the University shall take suitable steps to withdraw the 

degree as per the provisions of the Ordinance & Statute of the University.  

 

29. In all cases Kulpati shall have powers to condone the time limit up to six months for valid 

reasons to be recorded therein.  
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