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emehcS noitanimaxE ecnartnE .D.hP 5102 ,  
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           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 %.
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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 .  
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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 .  

 
                                                    

***  


