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wOHlaI ckrd,a;=udf.a mKsjqvh

ksmqK;d mdol úIhud,dj mdi,a moaO;shg y÷kajd§fï ld¾hh 13 jk fYa%Ksfha .=re

ud¾f.damfoaY ix.%y y÷kajd§u;a iuÕ iïmQ¾K fõ' 12 jk yd 13 jk fYA%Ksj, isiq

isiqúhka úYaj úoHd, m%fõYh i|yd mj;sk ±ä ;r.hg f.dÿreùu ksid ksrka;rj u hï

;rul mSvkhlg hg;a fõ' kj úIhud,dj m%:u j;djg w'fmd'i' ^W'fm'& i|yd fhdod

.efkk úg fuu mSvkh ;j;a ±ä fõ' tjeks wjia:djl Tn w;g m;ajk .=re ud¾f.damfoaY

ix.%yh" úIh ks¾foaY ;rug u .=rejrekg jeo.;a jkafka h' fuys uQ,slj u .=rejrhd

ie,ls,a,g .; hq;= me;s ;=kla we;' tkï .=re ud¾f.damfoaY úIh ks¾foaYh yd mQ¾Kj

.e<mS ;sîu" úIhud,dfõ wfmalaIs; ksmqK;d mdolj úIhud,dfõ o¾Ykh yd ±lau uq,afldg

f.k ilid ;sîu yd 12 - 13 fYa%Ksj, orejdf.ka wfmalaIs; idOk uÜgu fufkys fldg

ilid ;sîu' tfyhska fuh fyd¢ka mßYS,kh lsÍu .=rejrhdg w;HjYH ld¾hhla yd

j.lSula jkafkah'

cd;sl wOHdmk wdh;kh by; lS lreKq ;=k u Tnf.a wjOdkhg f.k tau i|yd 13 jk

fYa%Ksj, b.ekaùï lrk ish¨u .=rejrekg ta i|yd wjYH mqyqKqùï ,nd§u i|yd o

ls%hd;aul ù isà' ksrka;rj meje;afjk fuu mqyqKq ieisj,g wod< .rejreka iyNd.sùu

w;sYhska u wjYH lreKla jkafka fuys ±lafjk bf.kqï-b.ekaùï uQ, O¾u yd ls%hdodu

jgyd .ekSug mqyqKqj fnfyúka bjy,a jk ksid h' úfYaIfhka u mdi,a mdol we.hSï

ls%hd" ksmqK;d j¾Okh i|yd bjy,a lr .ekSu wfmalaId flf¾' úIh lreKqj,g muKla

b.ekaùu hg;aùug fkd§ isiqkf.a l=i,;d Tm .ekaùfï wNs,dIh bgqlr§ug fï ish¨

ueÈy;aùï wjYH nj wOHdmk yd we.hSï ld¾hfha kshef,k wm ish¨ u fokd jgyd .;

hq;= fõ'

.=re ud¾f.damfoaY ms<sfh, lsÍfï w;sYh fjfyildÍ ld¾hh bgqlr,Sug ueÈy;a jQ cd;sl

wOHdmk wdh;kfha ish¨u Ydia;S%h wxYj, ks,OdÍka we;=¿ ld¾h uKav, yd ndysrj ta

i|yd odhl jQ úoaj;a yeu fokdg u o udf.a úfYaI ia;+;sh ysñ fõ'

wdpd¾h Wmd,s tï' fiaorwdpd¾h Wmd,s tï' fiaorwdpd¾h Wmd,s tï' fiaorwdpd¾h Wmd,s tï' fiaorwdpd¾h Wmd,s tï' fiaor

wOHlaI ckrd,awOHlaI ckrd,awOHlaI ckrd,awOHlaI ckrd,awOHlaI ckrd,a



iv

ix{dmkh

fuu .=re ud¾f.damfoaY ix.%yh 2010 j¾Ifha isg 13 jk fY%aKsh i|yd bf.kqï -
b.ekAùï l%shdj,sh ixúOdkh lr .ekSu i|yd .=re Nj;=kayg m%fhdackj;a fõ'

fuu fmd; iïmdokh lsÍug mdol lr.;a úIh ks¾foaYh fuf;la mej;s úIh
ks¾foaYj,g jvd fjkia jQjls' tu fjki y÷kd .ekSug fhduqjk Tng th ksmqK;d
mdol úIh ks¾foaYhla nj oelsh yels h' fuys oelafjk ksmqK;d tu fY%aKsh ;=< § u
idlaId;a lr .; hq;= hehs wfmalaId fkdflf¾' we;eïúg ta i|yd fndfyda l,la .;úh
yels h' tfy;a ksmqK;d uÜgï yd tla tla ksmqK;d uÜgï hgf;a oelafjk bf.kqï M,
tu fY%aKsh ;=<§ u w;am;a lr .; hq;= fõ' tneúka fY%aKshg wod< mdvï ie,iqï lr
.ekSfï § tu ksmqK;d uÜgï yd bf.kqïM, Tng fnfyúka m%fhdackj;a fõ' fuu
bf.kqïM, bf.kqï - b.ekaùï l%shdj,sfha § tla tla wruqKq ilid .ekSug fuka u mka;s
ldurfha § isÿ flfrk we.hSï WmlrK ilia lr .ekSfï § ks¾Kdhl f,i fhdod .ekSu
flfrys Tnf.a wjOdkh fhduq lsÍu wfmalaId flf¾' fuu úIh yeoEÍfï § mßYS,kh l<
hq;= w;sf¾l fmd;a m;a ms<sn| isiqka oekqj;a lsÍug o fuu .=re ud¾f.damfoaYh Tng
m%fhdackj;a fõ'

fuys fhdað; l%shdldrlï Tn ks¾udKYS,S .=rejrfhl= jYfhka l%shd lsßfï wfmalaId
iys; j wdo¾Yj;a f,i bÈßm;a l< tajd jYfhka i,lkak' .=re flakaøSh mka;s ldur
l%shdj,sh fjkia lr YsIH flakaøSh njla we;s lsÍu úfYaIfhka wfmalaId flf¾' tneúka
isiqka úúO fmd;am;a mßYS,khg wka;¾cd, Ndú;h jeks .fõIKhg fhduq flfrk
bf.kqï wjia:d yels yeuúg u Wod l< hq;= fõ' b.ekaùfï § idïm%odhsl f,i igyka
bÈßm;a lsÍu fjkqjg wdl¾IKSh f,i kj oekqu yd uQ,O¾u wdÈh bÈßm;a l< hq;= fõ'
ta i|yd ;dlaIKh yels;dla ÿrg fhdod.;a ikaksfõok Wml%u Ndú; lsÍu kj mka;s
ldurh ;=< § Wkkaÿ úh hq;= fõ' ta i|yd kj ;dlaIKsl WmlrK yels;dla ÿrg Ndú;
lsÍug ks¾udKYS,Sùu wjYH fõ'

13 jk fY%aKsfha § fuu úIh bf.kSu wrUk Tnf.a isiqkag úIh ks¾foaYh ukdj
meyeÈ,s lr fokak' j¾Ih mqrd l%shd;aaul lrk Tnf.a b.ekaùfï ie,eiau y÷kajd fokafka
kï th isiqka ;=< fm,Uùula jkq we;' uq¿ úIh ks¾foaYh wdjrKh lr .ekSug mdi,
fj; isiqka wdl¾IKh fõ' fuu úIhud,d m%;sixialrK rgg oefkk mka;s ldur
bf.kqï - b.ekaùï l%shdj,sfha fjkila we;s lrkq i|yd" wod< úIh ks¾foaYh fuka u
fuys fhdað; l%shdj,s weiqfrka Tnf.a ks¾udKYS,S yelshd mqnqÿjd .kakd fuka o b,a,ñ'

fuu ud¾f.damfoaYh ieliSfï § odhl jQ úoaj;a ieug" .=reNj;=kag iy cd;sl
wOHdmk wdh;kfha ks,Odßkag uf.a ia;=;sh ysñ fõ' fï ld¾hh i|yd uÕfmkajQ wOHlaI
ckrd,a fuka u uqøK lghq;= isÿlr mdi,aj,g ,nd§fï j.lSu Ndrf.k lghq;= l<
wOHdmk m%ldYk flduidßia ckrd,a we;=¿ ld¾hh uKav,hg o uf.a úfYaI ia;=;sh mqo
lrñ' fuys we;=<;a lreKq ms<sn| j ixj¾Okd;aul fhdackd wef;d;a ud fj; ,ndfokafkakï
lD;{ fjñ'

úu,a ishU,df.dv
iydldr wOHlaI ckrd,a
NdId" udkj Ydia;% yd iudc úoHd mSGh'
.=re ud¾f.damfoaY iïmdol uKavh
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wOHdmk m%ldYk flduidßia ckrd,a;=udf.a

mKsjqvh

rch u.ska ish¨ u mdi,a isiq orejka fj; mdi,a fm<fmd;a
fkdñf,a ,nd fok w;r u  .=re Nj;=ka fj; .=re ud¾f.damfoaY
ix.%y ,nd §u u.ska .=re bf.kqï yd b.ekaùï ls%hdj,sh jvd;a
M,odhS lr .ekSu wruqK lr .efka'

úIh ks¾foaYfha ±lafjk ksmqK;d idlaId;a lr .ekSu i|yd
isiqka fufyhjk kshuqjd jkafka  .=rejrhd h' tneúka tu
ld¾hh uekúka jgyd f.k fuu .=re ud¾f.damfoaY ix.%y
mßYS,kfhka b.ekaùï ls%hdj,sh ms<sn| j ukd mßphla ,nd
f.k ksmqK;d mdol lr .ksñka bf.kqï ls%hdj,sfhka Wmßu
m%fhdack ,nd .kakd wdldrh ms<sn| j isiqka ±kqj;a lsÍfï
j.lSu Tnyg mejf¾'

j¾;udk f,dalfha wNsfhda. ch.; yels isiq mrmqrla ìys lsÍfï
Ndr¥r ld¾hNdrfha kshe,S isák Tng fuu.ska bf.kqï b.ekaùï
ls%hdj,sfha .=Kd;aul j¾Okhla we;s lsÍug yels jkq we;ehs
úYajdi lrñ'

ví,sõ' tï' tka' fÊ' mqIaml=udr
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tallh 05 - .=re;ajdl¾IK lafIa;%htallh 05 - .=re;ajdl¾IK lafIa;%htallh 05 - .=re;ajdl¾IK lafIa;%htallh 05 - .=re;ajdl¾IK lafIa;%htallh 05 - .=re;ajdl¾IK lafIa;%h

ksmqK;dj 5'0ksmqK;dj 5'0ksmqK;dj 5'0ksmqK;dj 5'0ksmqK;dj 5'0 ((((( ffoksl wjYH;d iy úoHd;aul lghq;= i|yd .=re;ajdl¾IK

lafIa;%h ms<sn| kshu iy uQ,O¾u M,odhS f,i Ndú; lrhs'

ksmqK;d uÜgu 5'1 (ksmqK;d uÜgu 5'1 (ksmqK;d uÜgu 5'1 (ksmqK;d uÜgu 5'1 (ksmqK;d uÜgu 5'1 ( ksõgkaf.a .=re;ajdl¾IK kshuh Wmfhda.S lr .ksñka" jia;+ka

u; .=re;ajdl¾IK  lafIa;%fhka  we;sjk  n,mEï  úYaf,aIKh

lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0606060606

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

• iqÿiq ir, ls%hdldrlï Wmfhda.S lr .ksñka n, lafIa;%h ms<sn| ixl,amh ÿria:

l%shdjla f,i meyeÈ,s lsÍug

• tal,s; ialkaOhla ksid we;s jk .=re;ajdl¾IK lafIa;% ;Sj%;dj fiùu i|yd

ksõgkaf.a .=re;ajdl¾IK kshuh Ndú; lsÍug

• .=re;ajdl¾IK lafIa;%hla ;=< ,laIHhl .=re;ajdl¾IK úNjh .Kkh lsÍug

• .=re;ajdl¾IK lafIa;% ;Sj%;dj iy .=re;ajdl¾IK úNjh" ialkaOfha isg ÿr iu.

úp,kh jk whqre m%dia;dßlj ksrEmKh lsÍug

• tal,s; ialkaOhla jgd jD;a;dldr m:hl .uka lrk wxY=jl uq¿ Yla;sh ks¾Kh

lsÍu i|yd Yla;s iólrKh Ndú; lsÍug  isiqkg yels jkq we;'

ud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaY (((((

• n, lafIa;%hla ms<sn| ixl,amh

• .=re;ajdl¾IK n,h ( )

• .=re;ajdl¾IK lafIa;% ;Sj%;dj " 

• ksõgkaf.a .=re;ajdl¾IK kshuh " 

•

• m%dia;dßl ksrEmK iu. .=re;ajdl¾IK lafIa;% ;Sj%;dj

• ,laIHhdldr M ialkaOhla ksid we;s jk" 

• f.da,Sh ialkaOhlg  msg;ska msysá ,laIHhl
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• .=re;ajdl¾IK úNjh

• m%dia;dßl ksrEmK iu. .=re;ajdl¾IK úNjh i|yd m%ldYk

• ,laIHhdldr  M ialkaOhl isg r ÿrlska "  

• f.da,Sh ialkaOhlg msg;ska msysá ,laIHhl

• .=re;ajdl¾IK lafIa;%hl msysá m ialkaOhl .=re;ajdl¾IK úNj Yla;sh"

• f.da,dldr M  ialkaOhl flakaøh" flakaøh fldg f.k" wrh r jQ jD;a;dldr m:hl

.uka lrk m ialkaOhl uq¿ Yla;sh i|yd m%ldYkh"  

fhdað; bf.kqï - b.ekaùï ls%hdldrlïfhdað; bf.kqï - b.ekaùï ls%hdldrlïfhdað; bf.kqï - b.ekaùï ls%hdldrlïfhdað; bf.kqï - b.ekaùï ls%hdldrlïfhdað; bf.kqï - b.ekaùï ls%hdldrlï:

• n, lafIa;% y÷kajd§u i|yd úúO ÿria: ls%hdjka wdo¾Ykh lsÍu'

^ÿria: ls%hd&

^Wod - mDÓúh u.ska hï ialkaOhla wdl¾IKh lsÍu'

msßuÈk ,o tnkhsÜ oKavla u.ska l=vd ßðf*daï len,s wdl¾IKh

lsÍu"

pqïnlhla u.ska hlv weK wdl¾IKh lsÍu'&

• .=re;ajdl¾IK n,h F
g 

, m
i
  ialkaOhlg iudkqmd;sl jk nj ir,

ls%hdldrlula u.ska wdo¾Ykh lsÍu 

^Wod - fuu ls%hdldrlï i|yd fy,slaiSh ÿkakla $ rn¾ máhlaa" iudk

ialkaO lsysmhla" ;eáhla iy ógr fldaÿjla Ndú; l< yels h'&

• 

• .=re;ajdl¾IK lafIa;% ;Sj%;dj w¾: oelaùu" "   g ys tall yd

  udk jHq;amkak lsßu'

• ksõgkaf.a .=re;ajdl¾IK kshuh  y÷kajd§u' 

• 

• G ys w.h  ^6.67 x 10-11 N m2 kg-2& ,nd § tys tall iy udk jHq;amkak" lsÍug

isiqka fhduq lsÍu'
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• f.da,Sh Μ ialkaOhlg msg;ska tys isg  r ÿrlska msysá ,laIHhl

.=re;ajdl¾IK lafIa;% ;Sj%;dj"   f,i jHq;amkak lsÍu'

• .=re;ajdl¾IK lafIa;% ;Sj%;dj" ÿr iu. úp,kh jk whqre m%dia;ßlj ksrEmKh

lsÍu'

• ,laIHhdldr ialkaOhl isg wE;ska msysá ,laIHhl

• f.da,dldr ialkaOhlg msg;ska mssysá ,laIHhl

•  úNjh ms<sn| ixl,amh ye¢kaùu'

• .=re;ajdl¾IK lafIa;%hl hï ,laIHhl úNjh hkq" tu ,laIHh lrd  wkka;fha

isg taall ialkaOhla f.k tafï § isÿ lrkq ,nk ld¾hh f,i w¾:

oelaùu'

• Μ ialkaOhl "  isg   r ÿrlska msysá ,laIHhl .=re;ajdl¾IK úNjh

 hkqfjka oelafjk m%ldYkh y÷kajd §u'

• M  f.da,Sh ialkaOhla jgd  wrh r jQ jD;a;dldr m:hl v fõ.fhka .uka lrk

m ialkaOhl Yla;s iólrKh"    f,i ,nd .ekSu'

• by; iólrK Ndú; lrñka" .=re;ajdl¾IK lafIa;% yd wod< jQ .eg¨ úi|Su'
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ksmqK;d uÜgu 5'2 (ksmqK;d uÜgu 5'2 (ksmqK;d uÜgu 5'2 (ksmqK;d uÜgu 5'2 (ksmqK;d uÜgu 5'2 (  mDÓú .=re;ajc  lafIa;%h ms<sn| oekqu" udkj ls%hdldrlï

imqrd,Su i|yd fhdod .kq ,nk wjia:d ms<sn| úuid n,hs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0606060606

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

• .=re;ajdl¾IK lafIa;% ms<sn| ,nd .;a oekqu" mDÓú .=re;ajdl¾IK lafIa;%fhys

wod< iïnkaO;d wfmdaykh  lsÍu i|yd fhdod .ekSug

• pkaøsldj, p,s;h i|yd jQ fldkafoais meyeÈ,s lrñka" tajdfha p,s;h flfrys

wod< jQ fN!;sl rdYska fiùug

• úfhda. m%fõ.h fiùug isiqkg yels jkq we;'

ud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaY (((((

• mDÓúh u; fyda bka msg; msysá ,laIHhl .=re;ajdl¾IK lafIa;% ;Sj%;dj g'

•  " fuys r  hkq mDÓú flakaøfha isg tu ,laIHhg ÿr hs'

  "  fuys  R  hkq mDÓúfha wrh hs'

• mDÓúh fya;= fldg f.k we;s jk .=re;ajdl¾IK úNjh"  fuys r

hkq mDÓú flakaøfha isg ÿrhs ^  &

• .=re;ajdl¾IK lafIa;% ;Sj%;dj iy .=re;ajc ;ajrKh w;r iïnkaOh

• mDÓú pkaøsld

• N+ - ia:djr pkaøsld

• úfhda. m%fõ.h

fhdað; bf.kqï - b.ekaùï ls%hdldrlï (fhdað; bf.kqï - b.ekaùï ls%hdldrlï (fhdað; bf.kqï - b.ekaùï ls%hdldrlï (fhdað; bf.kqï - b.ekaùï ls%hdldrlï (fhdað; bf.kqï - b.ekaùï ls%hdldrlï (

• mDÓú flakaøfha isg  ÿßka msysá ,laIHhl .=re;ajdl¾IK lafIa;% ;Sj%;dj

nj  fmkaùu'

• mDÓú .=re;ajdl¾IK lafIa;% ;Sj%;dj" mDÓú flakaøfha isg we;s ÿr iu.

úp,kh whqre m%dia;dßl ksrEmK o iu. úia;r lsÍu'

• tall" udk iy w.hhka iei£u u.ska .=re;ajc ;ajrKh iy .=re;ajdl¾IK

lafIa;% ;Sj%;dj w;r iïnkaO;dj oelaùu'

• mDÓúh jgd isÿjk" pkaøsldjl jD;a;dldr p,s;h i|yd wjYH flakaødNsidß

n,h iemfhkqfha mDÓúfha .=re;ajdl¾IK n,fhka nj meyeÈ,s lsÍu'

• pkaøsldjla N+ ia:djr ùu i|yd wejeis fldkafoais úia;r lsÍu'
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• N+ ia:djr pkaøsldjla llaI .; l< hq;= fõ.h iy llaIfha wrh ks¾Kh lsÍu'

• úfhda. m%fõ.h i|yd  "  hk m%ldYk jHq;amkak lsÍu'

• pkaøsld p,s;h yd iïnkaO .eg¨ úi£u'
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tallh 06  - ia:s;s úoHq;a  lafIa;%htallh 06  - ia:s;s úoHq;a  lafIa;%htallh 06  - ia:s;s úoHq;a  lafIa;%htallh 06  - ia:s;s úoHq;a  lafIa;%htallh 06  - ia:s;s úoHq;a  lafIa;%h

ksmqK;dj 6'0ksmqK;dj 6'0ksmqK;dj 6'0ksmqK;dj 6'0ksmqK;dj 6'0 ( ( ( ( (  úoHd;aul lghq;= iy ffoksl wjYH;d i|yd iaÓ;s úoHq;a lafIa;%h

ms<sn| kshu iy uQ,O¾u M,odhS whqßka Ndú; lrhs'

ksmqK;d uÜgu 6'1 (ksmqK;d uÜgu 6'1 (ksmqK;d uÜgu 6'1 (ksmqK;d uÜgu 6'1 (ksmqK;d uÜgu 6'1 ( úúO wdfrdams; jia;+ka we;s lrkakd jQ iaÓ;s úoHq;a lafIa;%j,

jHdma;sh iy úYd,;ajh fiùu i|yd iaÓ;s úoHq;a lafIa;%h wdYs%;

kshu WÑ; mrsÈ Ndú; lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

• iaj¾K m;% úoHq;a o¾Ylh Ndú;fhka wdfrdamK y÷kd .kakd wdldrh úia;r

lsÍug

• iaÓ;s úoHq;a ^úoHq;a& lafIa;%hl ;nd we;s wdfrdamKhla u; we;s jk n,h

fiùug  iólrKh Ndú; lsÍug"

• úúO úoHq;a lafIa;%j, n, f¾Ld we§ug"

• l+f,daï kshuh Ndú; lrñka " úoHq;a  lafIa;%hl hï ,laIHhl lafIa;% ;Sj%;dj

fiùug"

• ,laIHhdldr wdfrdamKhl isg we;s ÿr iu. tys úoHq;a lafIa;% ;Sj%;dj úp,kh

jk wdldrh m%dia;drsl ksrEmKh u.ska meyeos,s lsrSug

isiqkg yels jkq we;'

ud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaY (((((

• wdfrdamK y÷kd .ekSu i|yd iaj¾K m;%  úoHq;a o¾Ylh Ndú;h

• iaÓ;s úoHq;a lafIa;%hla ;=< wdfrdamKhla u; n,h 

•

• úoHq;a  lafIa;% ;Sj%;dj ^ E &" tys ÈYdj iy tallh

• úúO úoHq;a  lafIa;%j, n, f¾Ld

• ,laIHhdldr wdfrdamKhla jgd

• ,laIHhdldr wdfrdamK hq.,hla jgd

• wdfrdams; iudka;r ;yvq folla w;r

•

• l+f,daï kshuh

•
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• udOHhl mdrfõoH;dj ^  &" ksoyia wjldYfha mdrfõoH;dj ^ & iy idfmalaI

mdrfõoH;dj ^ &

•

• ,laIHhdldr wdfrdamKhl isg hï ÿrlska msysá ,laIHhl úoHq;a lafIa;% ;Sj%;dj

•

• úoHq;a lafIa;% ;Sj%;dj" ÿr iu. úp,kh m%dia;dßlj ksrEmKh

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• iaj¾Km;% úoHq;a o¾Ylfha jHqyh úia;r lsÍu

• iaj¾Km;%  úoHq;a o¾Ylhla wdfrdamKh lrk whqre  wdo¾Ykh lsÍu

• iam¾Yh u.ska

• fm%arKh u.ska

• wdfrdams; úoHq;a o¾Ylhla Ndú;fhka wdfrdamK y÷kd .ekSu

• ñÿ¨ .=,s ls%hdldrlu u.ska"  W;al%uh"  wdfrdamKhg iudkqmd;sl nj

fmkaùu

•  iólrKh ,nd .ekSfuka wk;=rej E  hkq úoHq;a lafIa;% ;Sj%;dj f,i

w¾:  oelaùu'

• úoHq;a lafIa;% ;Sj%;dfjys tallh

• úoHq;a lafIa;% ;Sj%;dfjys ÈYdj hkq " Ok mßlaId wdfrdamKhla u; ls%hdlrk

n,fhys ÈYdj f,i ye¢kaùu'

• úoHq;a lafIa;% ;Sj%;dfjys ÈYdj wkqj" Ok iy RK wdfrdamK u; ls%hdlrk

n,j, ÈYdjka y÷kd .ekSu'

• my; oelafjk lafIa;%j, n, f¾Ld rEm igyka fhdod .ksñka meyeÈ,s lsÍu

• ,laIHhdldr wdfrdamKhla jgd

• ,laIHhdldr wdfrdamK hq.,hla  jgd

• wdfrdams; iudka;r ikakdhl ;eá folla w;r

• ,laIHhdldr wdfrdamKhla iy jl% ikakdhl ;eáhla w;r

• ikakdhl uqoaola ;=< iy th jgd

• l+f,daï kshuh"   y÷kajd §u

•  fuys  hkq udOHfha mdrfõoH;dj hs'
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• 0ε hkq ksoyia wjldYfha mdrfõoH;dj jk úg"   f,i idfmalaI

mdrfõoH;dj  y÷kajd§u

•

•

• l+f,daï kshuh Ndú; fldg ,laIHhdldr wdfrdamKhl isg r ÿßka msysá

,laIHhl úoHq;a lafIa;% ;Sj%;dj"  nj fmkaùu'

• úoHq;a lafIa;% ;Sj%;dj " ÿr iu. úp,kh ùu m%dia;dßl j ksrEmKh lsÍu'

• ,laIHhdldr wdfrdamK .Kkdjla fya;=fjka fok ,o ,laIHhl we;s jk

iïm%hqla; lafIa;% ;Sj%;dj .Kkh lsÍu'

• by; iólrK Ndú; lrñka wod< .eg¨ úi£u'
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ksmqK;d uÜgu 6'2 (ksmqK;d uÜgu 6'2 (ksmqK;d uÜgu 6'2 (ksmqK;d uÜgu 6'2 (ksmqK;d uÜgu 6'2 ( i%dj wdlD;sh fhdod .ksñka iaÓ;s úoHq;a lafIa;%h m%udKkh lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

• iqÿiq kso¾Yk fhdod .ksñka i%dj wdlD;sh meyeÈ,s lsÍug

• úúO wdfrdams; jia;+ka jgd iy tajd w;r úoHq;a n, f¾Ld we£ug

• .jqia m%fïhh fhdod .ksñka wdfrdams;" ikakdhl iy l=ikakdhl iuñ;sl jia;+ka

jgd iaÓ;s úoHq;a lafIa;%  ;Sj%;d fiùug

• úoHq;a  lafIa;%% ;Sj%;dj" wdfrdams; f.da,hl flakaøfha isg ÿr iu. úp,kh jk

whqre m%ia;dßl j ksrEmKh lsÍug

• wod< m%dldYk Ndú; lrñka" úúO wdfrdams; jia;+ka ksid we;s jk úoHq;a lafIa;%

;Sj%;dj .Kkh lsßug

isiqkg yels jkq we;

ud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaY (((((

• úoHq;a  lafIa;%hl i%djh ^úoHq;a n, f¾Ld&"  fjhs' fuys  E hkq  úoHq;a

lafIa;% ;Sj%;dj jk w;r"  A hkq  i%dj f¾Ld u.ska wNs,ïnj fþokh lrk

j¾.M,h hs'

• ,laIHhdldr wdfrdamKhlska ksl=;a jkakd jQ mQ¾K i%djh" 

^igyk :-  rdYsh úoHq;a lafIa;%h yd iïnkaO tla;rd j¾.hl i%djhla jk

kuq;a th iïu; D  i%djh f,i ksrEmKh fkd l< hq;= hs' D  ys ixl,amh y÷kajd

§u wjYH ke;'&

• .jqia m%fïhh " 

• úoHq;a lafIa;% ;Sj%;dj

• ,laIHhdldr wdfrdamKhla jgd" 

• wmßñ; wdfrdams; ikakdhl ;yvqjlg wdikak ,laIHhl"  " fuys

 hkq mDIaÀl wdfrdamK >k;ajh hs'

• wdfrdams; ikakdhl f.da,hla wjg"     ^f.da,fha wrh&

         E = 0 ,   r <  R

• ikakdhl fkd jk" taldldr j wdfrdams; f.da,hla jgd" 

2

1
,  

4

Q
E r R

rπε
= ⋅ ≥
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• wdfrdams; i¾jiu iudka;r ;yvq folla w;r" 

• wdfrdams; f.da,hl  flakaøfha isg we;s ÿr iu." lafIa;% ;Sj%;dfjys úp,kh

oelafjk m%dia;dßl ksrEmKh

• wmßñ; È.e;s" wdfrdams;" isyska Rcq lïìhl isg r ÿßka msysá ,laIHhl

lafIa;% ;Sj%;dj  fuys  hkq lïìfha tall È.l wdfrdamKh hs'

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• úoHq;a i%dj wd;;sfhys ,dlaIKsl úia;r lsÍu

• i%dj f¾Ldj, ,dlaIKsl úia;r lsÍu

•  hkak y÷kajd§u'

• .jqia m%fïhh y÷kajd§u'

´kE u ixjD; mDIaGhla i|yd" "  fuys   hkq tu mDIaGfhka

wdjrKh jQ wdfrdamK ish,af,ys ùÔh ftlHh hs'

• .jqia m%fïhh Ndú; lrñka úoHq;a lafIa;% ;Sj%;dj (E) ,nd .ekSu'

• ,laIHhdldr wdfrdamKhla jgd" "  fuys  hkq wdfrdamKh

jk w;r" r hkq tys isg ÿr hs'

• wmßñ;" ;=kS" wdfrdams;" ikakdhl ;yvqjla wi,"  fuys  

σ

 hkq

mDIaÀl wdfrdamK >k;ajh hs'

• wdfrdams; ikakdhl f.da,hla wjg"

• f.da,hg msg;ska , r >R

• f.da,fha mDIaGh u;"  , r = R

• f.da,h ;=<" 
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• ikakdhl fkd jk" taldldr j wdfrdams; f.da,hla jgd"

• f.da,hg msg;ska"   , r>R

• f.da,fha  mDIaGh u;" 

• f.da,h ;=<" 

• wmßñ; È.e;s" wdfrdams; " isyska Rcq lïìhl isg r ÿrlska msysá ,laIHhl

" fuys  hkq tall È.l wdfrdamKh hs'

• f.da,fha flakaøfha isg we;s ÿr iu. úoHq;a lafIa;% ;Sj%;dfjys úp,kh

m%dia;dßl j ksrEmKh lsÍu'
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ksmqK;d uÜgu 6'3 (ksmqK;d uÜgu 6'3 (ksmqK;d uÜgu 6'3 (ksmqK;d uÜgu 6'3 (ksmqK;d uÜgu 6'3 ( iaÓ;s úoHq;a lafIa;%hl ;enQ wdfrdamKj, úNj Yla;sh m%udKkh

lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

• ,laIHhdldr wdfrdamKhla ksid iy tjeks wdfrdamK jHdma;shla ksid ,laIHhl

we;s jk úNjh fiùug"

• wdfrdams; ikakdhl f.da,hl flakaøfha isg we;s ÿr iu. úNjh úp,kh jk

whqre m%dia;dßl j ksrEmKh lsÍug

• ,laIHhdldr wdfrdamK jHdma;shla ksid hï ,laIHhl we;s wdfrdamKhl úNj

Yla;sh ms<sn|j úia;r lsÍug

• úúO lafIa;% ;=< iuúNj  mDIaG we£ug"

• úNj wkql%uKh iy úoHq;a lafIa;% ;Sj%;dj w;r iïnkaO;dj m%ldY lsÍug"

isiqkg yels jkq we;

ud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaY (((((

• iaÓ;s úoHq;a ^úoHq;a& lafIa;%hla ;=< ,laIHhl úNjh w¾: oelaùu'

• ,laIHhdldr wdfrdamKhla ksid hï ,laIHhl we;s jk úNjh" 

• wdfrdams; f.da,Sh ikakdhlhla ksid we;s jk úNjh'

• f.da,hg msg;ska"  (R hkq f.da,fha wrh hs' )

• f.da,fha mDIaGh u;"  

• f.da,h ;=<"  

• ÿr iu. úNjh úp,kh jk whqre m%dia;dßlj ksrEmKh

• ,laIhdldr wdfrdamK  jHdma;shla ksid ,laIHhl we;sjk úNjh'

• úoHq;a lafIa;%hl ,laIH folla w;r úNj wka;rh

• úoHq;a lafIa;%hl we;s wdfrdamKhl úNj Yla;sh

• wdfrdamK jHdma;shla we;s moaO;shl hï ,laIHhl we;s wdfrdamKhl úNj

Yla;sh

• úNj wka;rhla yryd wdfrdamKhla f.k hdfï § isÿjk ld¾hh

• úúO lafIa;%j, iuúNj mDIaG

• ,laIHhdldr wdfrdamKhla wi,

• icd;Sh wdfrdamK wi,

• úcd;Sh wdfrdamK wi,

• úNj wkql%uKh iy úoHq;a lafIa;% ;Sj%;dj w;r iïnkaO;dj" 
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fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• iaÓ;s úoHq;a ^úoHq;a& lafIa;%hl hï ,laIHhl úNjh w¾: oelaùu'

• Q ,lIHhdldr wdfrdamKhla isg r ÿrlska msysá ,laIHhl úNjh i|yd jQ

m%ldYkhla bÈßm;a lsÍu'

• wrh 'R' jQ wdfrdams; f.da,Sh ikakdhlhla ksid" tys flakaøfha isg r ÿrlska

we;s jk úNjh i|yd m%ldYkh  y÷kajd§u'

• ikakdhl f.da,hl  flakaøfha isg we;s ÿr iu. úNjh úp,kh jk whqre

m%dia;dßl j ksrEmKh lsÍu'

• iaÓ;s úoHq;a lafIa;%hl ,laIH folla w;r úNj wka;rh meyeÈ,s lsÍu'

• úúO lafIa;%j, iuúNj mDIaG" rE igyka  u.ska  ksrEmKh lsÍu'

• úNj wkql%uKh  iy úoHq;a  lafIa;% ;Sj%;dj w;r"  hk iïnkaO;dj

,nd .ekSu'

• iaÓ;s úoHq;a úNjh wdYs%; ixLHd;aul .eg¨ §u'
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ksmqK;d uÜgu 6'4 (ksmqK;d uÜgu 6'4 (ksmqK;d uÜgu 6'4 (ksmqK;d uÜgu 6'4 (ksmqK;d uÜgu 6'4 ( úoHq;a mrsm:j, § iqÿiq mrÈ Odß;%l Ndú; lrhs'

ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj (ld,Éfþo ixLHdj ( 0808080808

bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M,bf.kqï M, (((((

• iudka;r ;yvq Odrs;%hl Odrs;dj ̂ OdrKdj" Capacitance) i|yd m%ldYkh

jHq;amkak lsrSug

• fYa%Ks.; j we;s iy iudka;r.; j we;s Odß;%lj, iul Odrs;d ,nd .ekSug

• wdfrdams; Odrs;%lhl .nvd jQ Yla;sh i|yd m%ldYk ,nd .ekSug

• úúO yevhkaf.ka hq;a ikakdhlj, wdfrdamK jHdma;sh rEmigyka u.ska

ksrEmKh lsÍug

• wl=Kq  ikakdhlhl  ls%hdj úia;r lsÍug

• Odß;%l wdYs%; .eg¨ úi£ug

isiqkg yels jkq we;

ud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaYud¾f.damfoaY (((((

• Odß;dj

• Odß;dj w¾: oelaùu"

• iudka;r ;yvq Odß;%l

• iudka;r ;yvq Odß;%lhl Odß;dj"   ,

fuys 

• f.da,Sh ikakdhlhl Odß;dj" 

04C rπε=

• Odß;%l ixhqla;h

• fYa%Ks.; Odß;%l" 

• iudka;r.; Odß;%l" 

• wdfrdams; Odß;%lhl .nvd jQ Yla;sh

• úúO yevhkaf.ka hq;a ikakdhl u; wdfrdamK jHdma;sh

• f.da,Sh ikakdhlh

• fk¿ï fmdfydÜgqjl yeve;s ikakdhlh

• >kldldr ikakdhlh

• ,laIH úi¾ckh [ria j<¨ úi¾ckh (corona discharge)]

• wl=Kq ikakdhlhl ls%hdj
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fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• Odß;%lhl" ls%hdj úia;r lsÍu

• Odß;dj w¾: oelaùu" .

• iudka;r ;yvq Odß;%lh y÷kajd§u iy tys Odß;dj i|yd m%ldYkh jHq;amkak

lsÍu"   fuys rk ε= .

• f.da,Sh Odß;%lhl Odß;dj oelafjk m%ldYkh ,nd .ekSu' 

• fYa%Ks.; Odß;%lj, iy iudka;r.; Odß;%lj, iul Odß;d i|yd jQ m%ldYk

jHq;amkak lsÍu'

• wdfrdams; Odß;%lhl .nvd jQ Yla;sh i|yd m%ldYkh jHq;amkak lsßu

.

• wdfrdamK jHdma;s úia;r lsßu

• f.da,Sh ikakdhlh

• fk¿ï fmdfydÜgqjl yevfhka hq;a ikakdhlh

• >kldlr ikakdhlh

• ,laIH úi¾ckh ^ria j<¨ úi¾ckh&

• rEmigyka Wmfhda.S fldg f.k wl=Kq ikakdhlhl ls%hdj úia;r lsÍu'

úoHd.dr mÍCIK (

Odß;%hlhla wdfrdamKh lsÍu iy úi¾ckh lsÍu ^m%dia;dßl ksrEmK& iy ir,

fhÿï
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tallh 07 - Odrd úoHq;h

ksmqK;dj 7'0 (  Odrd úoHq;fha kshu" uQ,O¾u yd wdprK  WÑ; yd M,odhs whqßka

Ndú; lrhs'

ksmqK;d uÜgu 7'1 ( WÑ; wjia:dj, oS Odrd úoHq;h yd iïnkaO rdYs yiqrejhs'

ld,Éfþo ixLHdj ( 08

bf.kqï M, (

• úoHq;a Odrdj" wdfrdamK .,d hdfï YS>%;dj f,i meyeos,s lsrSug

• úoHq;a ikakdhl yd mßjdrl w;r fjkialï y÷kd .ekSug

• ikakhkfha hdka;%kh" Odrd >k;ajh yd bf,lafg%dakj, ma,dú; m%fõ.h

meyeos,s lsÍug

• m%;sfrdaOh" m%;sfrdaOl;dj" ikakdhl;dj yd iqmsß ikakdhl;dj meyeos,s lsÍug

• ´ï kshuh Ndú;fhka ´óh yd ´óh fkdjk ikakdhl úia;r lsÍug

• ir, m%;sfrdaO cd,j, iul m%;sfrdaOh ,nd .ekSug

• wdYs%; .eg¨ úi|Sug

isiqkg yelsjkq we;'

ud¾f.damfoaY (

• úoHq;a  Odrdj"   f,i

• ikakdhl yd mßjdrlj, ksoyia bf,lafg%dak >k;ajh

•  jHq;amkak lsÍu

• Odrd >k;ajh"   f,i'

• m%;sfrdaOh"  yd tall  " 

• m%;sfrdaOl;dj" "   iïnkaO;djfhka w¾: oelafjk w;r tys tall

  nj'

• ikakdhl;dj"  " tallh 
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• iqmß ikakdhl ^wêikakdhl&

• yeisÍu
• .=K ̂  uhsiak¾ wdprKh&
• iqmsßikakdhl øjH
• Ndú;

• ´ï kshuh yd th j,x.= jk ;;a;aj

• V - I pl%
• ´ñl ikakdhl
• ´ñl fkd jk ikakdhl

• WIaK;ajh wkqj m%;sfrdaOfha úp,kh" 

• iM, m%;sfrdaOh" R

• m%;sfrdaO fYa%Ks.;j we;s úg" 

• m%;sfrdaO iudka;r.;j we;s úg" 

• ir, cd,j, iM, m%;sfrdaOh

• úNj fnokh

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• wdfrdams; Odß;%lhla ñ,sweógrhla yryd úi¾ckh lsÍfuka Odrdj meyeos,s lsÍu'

• rEmigykla Ndú;fhka bf,lafg%dakj, ma,dú; m%fõ.h i|yd iQ;%h jHq;amkak

lsÍu'

• Odrd >k;ajh  f,i y÷kajd §u'

• m%;sfrdaOh f,i   w¾: ±laùu'

• m%;sfrdaOfha tallh  f,i y÷kajd §u'

• ikakdhlhl m%;sfrdaOh (R)  tys os. ( ) yd yrialv j¾.M,h (A) u; r|d

mj;sk wdldrh" 

 f,i úia;r lsÍu'

•   iQ;%h bosßm;a lsÍu' fuys   hkq m%;sfrdaOl;dj hs'

• m%;sfrdaOl;dj w¾: oelaùu'

• m%;sfrdaOl;djfhys tall  f,i y÷kajd §u'
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• úoHq;a ikakdhl;dj"  f,i y÷kajd§u iy tys tallh 

• iqmsßikakdhl;dj meyeos,s lsÍu

• iqmsßikakdhl øjH i|yd WIaK;aj - m%;sfrdaO m%iaa;drh we£u'

• iqmsßikakdhlj, uhsiak¾ wdprKh úia;r lsÍu'

• iqmsßikakdhl lsysmhla kï lsÍu'

• wjê ^ixl%uK& WIaK;ajh ^T
c
& meyeos,s lsÍu'

øjHh wjê ^ixl%uK& WIaK;ajh ^K&

Al 1.19

Hg 4.15

Pb 7.18

YBa
2
Cu

2
O 100

Tl
2
Ba

2
Ca

2
Cu

3
O

10
125

HgBa
2
Ca

2
Cu

3
O

8
138

• iqmsßikakdhlj, jeo.;alu yd Ndú; meyeos,s lsÍu'

• ´ï kshuh m%ldY lsÍu'

• th j,x.= jk ;;a;aj meyeos,s lsÍu'

• WÑ; m%ia;dr u.ska  ´ñl yd ´ñl fkd jk ikakdhl meyeos,s lsÍu'

f,dayuh ikakdhl

úÿ,s n,anhl iQ;S%ldj

w¾O ikakdhl vfhdavh

c, fjda,agdudkh

• WIaK;ajh iu. m%;sfrdaOfha úp,kh meyeos,s lsÍu'

• iólrKh bosßm;a  lsÍu'

 α  hkq øjHfha m%;sfrdaOfha WIaK;aj ix.=Klh fõ'

•  m%;sfrdaOfha WIaK;aj ix.=Klh Ok fyda RK fyda úh yels h' WodyrKhla

f,i f,day ikakdhlj, m%;sfrdaOfha WIaK;aj ix.=Klh Ok jk w;r w¾O

ikakdhlj, RK w.hla fjhs'

• iM, m%;sfrdaOh  ^R & i|yd  iQ;% jHq;amkak lsÍu'

• fYa%Ks.; iïnkaO;dj i|yd" 

• iudka;r.; iïnkaO;dj i|yd"  

• ir, cd,j, iM, m%;sfrdaOh fiùug isiqka fhduq lsÍu'

• WÑ; mßm: rEmigyka Ndú;fhka úNj fnokfha ls%hdj meyeos,s lsÍu'

• wdYs%; .eg,q úi£u'
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ksmqK;d uÜgu 7'2 (  ir, Odrd ^dc& mßm:j, Yla;sh yd laIu;dj m%udKkh lrhs'

ld,Éfþo ixLHdj ( 04

bf.kqï M, (

• wdfrdamK .,d hEfuka W;ai¾ckh jk Yla;sh i|yd iQ;% m%ldY lsÍug

• Yla;sh W;ai¾ckh jk YS>%;dj i|yd iQ;% m%ldY lsÍug

• ´kEu úoHq;a  WjdrKhka i|yd by; iQ;% Ndú; lsÍug

• wl¾ukH m%;sfrdaOl i|yd ;dm W;ai¾ckh fiùug

• wdYs%; .eg,q úi|Sug'

isiqkg yelsjkq we;'

ud¾f.damfoaY (

• úoHq;a Yla;sh yd tys  tall

• wdfrdamK .,d hdu ksid W;ai¾ckh jk Yla;sh

• úoHq;a Yla;sfha jdksc tallh"   kW h

• laIu;dj (P) yd tys tall

• ´kEu úoHq;a WjdrKhla i|yd Yla;s W;ai¾ck YS>%;dj" P  =  V I

• wl¾ukH m%;sfrdaOl i|yd iQ;% jHq;amkak lsÍu"

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• ir, ls%hdldrlï u.ska Odrdfõ ;dmk M,h wdo¾Ykh lsÍu

• wdfrdamK .,d hEu ksid Yla;s W;ai¾ckh i|yd m%ldYk ,nd .ekSu'

• jdksc tallh jk kW h meyeos,s lsÍu'

• Yla;s W;ai¾ckh jk YS>%;dj i|yd m%ldYkh ,nd .ekSu'  ^ &

• tosfkod Ôú;fha oS" f.or fodr Ndú; jk úoHq;a WmlrKj, laIu;d w.hhka

fidhd f.k tajd iei£u'

iy



20

• wl¾ukH m%;sfrdaOlj, Yla;s W;ai¾ckh i|yd iQ;% ,nd .ekSu'

• wl¾ukH m%;sfrdaOlj, laIu;d W;ai¾ckh i|yd iQ;% ,nd §u'

• by; iQ;% Ndú; lr wdYs%; .eg¨ úi|Su'

úoHd.dr mÍCIK (

•  cQ,a le,ßógrh Ndú;fhka" øjhl úYsIag ;dm Odß;dj ks¾Kh lsÍu'



21

ksmqK;d uÜgu 7'3 (  úoHq;a mßm:j, cj iemhqu ms<sn|j m%udKd;aulj úuid n,hs'

ld,Éfþo ixLHdj ( 06

bf.kqï M, (

• ir, fldaIh Ndú;fhka úoHq;a Odrdfõ iïu; osYdj meyeos,s lsÍug

• úúO j¾.fha úoHq;a.dul n, ̂ ú' .d' n'& m%Njhkaj, Yla;s mßKdukh úia;r lsÍug

• ixjD; mßm:hl fhdod we;s  wNHka;r m%;sfrdaOh iys; úoHq;a.dul n, m%Njhla

yryd fjda,aàh;d md;kh m%ldY lsÍug

• fldaI ixhqla;hl iM, úoHq;a.dul n,h m%ldY lsÍug

• laIu;dj yd m%;sfrdaOh w;r m%dia;dßl ksrEmKh u.ska Wmßu laIu;d mßKdukh

i|yd wjYH;d úia;r lsÍug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• úúO úoHq;a.dul n, m%Nj

• úúO úoHq;a.dul m%Njj,ska úúO Yla;s m%fNao mßKdukh

• úoHq;a ridhksl fldaIhl bf,lafg%dav úNjh yd úoHq;a.dul n,h

• iïu; Odrfõ osYdj

• úoHq;a.dul n, m%Njhl wNHka;r m%;sfrdaOh

• úoHq;a.dul n,h w¾: oelaùu

• úoHq;a.dul n, m%Njhla iys; úoHq;a mßm:hka i|yd Yla;s ixiaÓ;s kshuh

• ir, ixjD; mßm:hla i|yd ´ï kshuh Ndú;h"

 yd  hk iólrK

• úoHq;a.dul n, m%Nj iïnkaO lsÍu

• fYa%Ks.; iïnkaOh

•  iul úoHq;a.dul n,h (E
e  
&

• iul wNHka;r m%;sfrdaOh ^r
e
 &

• i¾jiu úoHq;a.dul n, m%Nj iudka;r.; iïnkaOh

• iul úoHq;a.dul n,h ^E
e 
&

E
e
 = E

• iul wNHka;r m%;sfrdaOh"  ^r
e 
&

fuys n hkq fldaI ixLHdj fõ'
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• Ndr m%;sfrdaOh tosßfhka laIu;dfõ m%dia;dßl ksrEmKh

• Wmßu laIu;d mßKdukh i|yd wjYH;dj

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• úoHq;a.dul m%Njj,ska úúO Yla;s m%fNao úoHq;a Yla;sh njg  isÿjk mßKduk

úia;r lsÍu'

Wod - úoHq;a ridhksl fldaIh

iq¾hh fldaIh

vhskfudaj
mSv  úoHq;a  (Piezoelectric) iaMálh
;dm úoHq;a hq.auh

m%ldY úoHq;a fldaaIh

• ^bf,lafg%dav úNjh Ndú;fhka& ir, fldaIhl úNj wka;rh úia;r lr

iïu; Odrdfõ osYdj bosßm;a lsÍu'

• úoHq;a.dul n,h yd úNj wka;rh w¾: oelaùu'

• úNj wka;rh yd úoHq;a.dul n,h iei£u'

• wNHka;r m%;sfrdaOh y÷kajd§u'

• ixjD; mßm:hla i|yd Yla;s ixiaÓ;s kshuh fhdod .kakd wdldrh meyeos,s  lsÍu'

• ir, ixjD; mßm:hla i|yd  iy  hk iólrK

wfmdaykh lsÍu'

• úoHq;a.dul n, m%Nj iuQyhl iM, úoHq;a.dul n,h yd iM, wNHka;r

m%;sfrdaOh i|yd m%ldYk i|yka lsÍu'

• fYa%Ks.; iïnkaO;dj

• i¾jiu m%Nj iudka;r.; j we;s úg"

fuys n hkq  úoHq;a.dul n, m%Nj ixLHdj hs'

• ndysr m%;sfrdaOh yd laIu;dj w;r iïnkaO;dj m%dia;dßl j ksrEmKh lsÍu'

• by; iïnkaO;dj fhdodf.k Wmßu CIu;d mßKdukh i|yd wjYH;dj meyeos,s

lsÍu

úoHd.dr mÍlaIK (

• fldaIhl wNHka;r m%;sfrdaOh yd úoHq;a.dul n,h ks¾Kh lsÍu ̂ m%dia;dßl l%uh&
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ksmqK;d uÜgu 7'4 ( Odrd úoHq;h yd iïnkaO  kshu yd uQ,O¾u mßm: ie,iqï lsÍu

i|yd fhdod .kshs

ld,Éfþo ixLHdj ( 10

bf.kqï M, (

• wdfrdamK ixiaÓ;sl kshuh mokï lr f.k l¾fpd*a (Kirchhoff's) m<uq kshuh

meyeos,s lsÍug

• l¾fpda*a fojk kshuh Yla;s ixiaÓ;sfha tla;rd wdldrhla nj úia;r lsÍug

• ;=,s; ùÜiagka fia;=jl m%;sfrdaO w;r iïnkaO;dj jHq;amkak lsÍug

• m%;sfrdaO uekSu$ m%;sfrdaO ikaikaokh lsÍu i|yd ógr fia;=j ksjeros j Ndú;

lsÍug

• .eg¨ úi|Su i|yd úoHq;a cd,j,g mßm: kshu fhod .ekSug

isiqkg yelsjkq we;'

ud¾f.damfoaY (

• l¾fpd*a m<uq kshuh"  

• wdfrdamK ixiaÓ;sh

• l¾fpd*a fojk kshuh"  

• Yla;s ixiaÓ;sh

• úoHq;a mßm: cd, i|yd l¾fpd*a kshu fhdod .ekSu

• ;=,s; ùÜiagka fia;=jl m%;sfrdaO  w;r iïnkaO;dj

• ógr fia;=j" ùÜiagka fia;=fõ  m%dfhda.sl wdldrhla  f,i

• ógr fia;= Ndú;fha § ie,lsh hq;= lreKq

• .e,ajfkdaógrfha wdrlaIdj

• wdka; fodaI

• fodaI wju lsÍu i|yd mQ¾fjdamdhhka

fhdað; bf.kqï b.ekaùï ls%hdldrlï  (

• l¾fpd*a kshu bÈßm;a lsÍu

• l¾fpd*a f.a m<uq kshuh wdfrdamK ixiaÓ;sfha wdldrhla nj meyeÈ,s lsÍu

• úoHq;a mßm: cd, i|yd l¾fpd*a kshuh fh§u

• ;=,s; ùÜiagka fia;=jl  m%;sfrdaO w;r iïnkaO;dj jHq;amkak lsÍu

• ùÜiagka  fia;=fõ m%dfhda.sl wdldrhla f,i ógr fia;=j bÈßm;a lsÍu

• ógr fia;=j Ndú; lsÍfï § ie,lsh hq;= lreKq úia;r lsÍu

• .e,ajfkdaógrfha wdrlaIdj

• wdka; fodaI

• fodaI wju lsÍu i|yd mQ¾fjdamdhhka

• ógr fia;=fõ jdis iy wjdis idlÉPd lsÍu'

• ógr fia;=fõ Ndú; úia;r lsÍu

• m%;sfrdaO folla iei£u

• m%;sfrdaOfha WIaK;aj ix.=Klh ks¾Kh lsÍu

úoHd.dr mÍlaIK (

• m%;sfrdaO  ieie£u

• ógr fia;=j Ndú;fhka m%;sfrdaOfha WIaK;aj ix.=Klh fiùu
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ksmqK;d uÜgu 7'5 ( ñkqï ,nd.kakd  rdYshg .e<fmk WmlrKh f;dard f.k úoHq;a

ñkqï WmlrK ksjeros j yd wdrlaIdldÍ j mßyrKh lrhs'

ld,Éfþo ixLHdj ( 04

bf.kqï M, (

• wjYH;d u; .e,ajfkdaógrhla weógrhlg fyda fjda,aàñgrhlg fyda

mßj¾;kh lsÍug

• wjYH;d u; weógr yd fjda,Üógr ksjeros j yd wdrlaIdldÍ f,i Ndú;d lsÍug

• ´ï ógrfha  jHqyh yd Ndú; úia;r lsÍug

• .e,ajfkdaógrhla weógrhlg" fjda,Üógrhlg iy ´ï ógrhlg mßj¾;kh

lsÍu iïnkaO ixLHd;aul .eg¨ úi£ug

• WÑ; wjia:dj, oS nyqógrh ^u,aáógrh& ksjeros j Ndú; lsÍug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• i, o`.r .e,ajfkdaógrhla weógrhlg mßj¾;kh

• weógrfha mrdih fjkia lsÍu

• mßmQ¾K weógrhl ,laIK

• i, o`.r .e,ajfkdaógrhla fjda,aÜógrhlg mßj¾;kh

• fjda,aÜógrfha mrdih fjkia lsÍu

• mßmQ¾K fjda,aÜógrhl ,laIK

• i, o`.r .e,ajfkdaógrhla ´ï ógrhlg mßj¾;kh

• nyqógrh ̂ u,aáógrh&

^weógrh" fjda,aÜógrh yd ´ïógrfha ixhqla;hla f,i&

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• iqÿiq Wmm:hla Ndú;d lr" i, o`.r .e,ajfkdaógrhla weógrhlg úlrKh

lsÍu úia;r lsÍu

• iqÿiq .=Klhla Ndú;d lr i, o`.r  .e,ajfkdaógrhla  fjd,aÜógrhlg

úlrKh lsÍu úia;r lsÍu'

• WÑ; mßm: igyka Ndú; lr nyq mrdi weógr yd fjda,aÜógr úia;r lsÍu'

• mßmQ¾K weógrfha yd mßmQ¾K fjda,aÜógrfha ,laIK myeos,s lsÍu'

• ´ï ógrhl mßm:h iy tys mßudKh úia;r lsÍu'

• u,aáógrh Ndú; lr Odrdj" fjda,àh;dj yd m%;sfrdaOh uekSu'
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ksmqK;d uÜgu 7'6 ( wjia:djg WÑ; wkaoug mßm:h wgjñka úNjudkh Ndú;d

lrhs'

ld,Éfþo ixLHdj ( 10

bf.kqï M, (

• úNjudkfha uQ,O¾uh úia;r lsÍug

• úNjudkh Ndú;fha oS ie,ls,su;a úh hq;= lreKq meyeos,s lsÍug

• úoHq;a.dul n, iei£ug yd m%;sfrdaO iei£ug úNjudkh Ndú; lsÍug

• wNHka;r m%;sfrdaOh kS¾Kh lsÍug iy b;d l=vd úoHq;a.dul n, kS¾Kh lsÍug"

úNjudkh Ndú; lsÍug

• úNjudkh wdYs%; .eg¨ úi£ug

isiqkg yelsjkq we;'

ud¾f.damfoaY (

• úNjudkfha uQ,O¾uh

• úNjudkh l%udxls; lsÍu

• úNjudkh Ndú;fha oS ie,ls,su;a úh hq;= lreKq

• my; wjia:d i|yd úNjudkfha  Ndú;

• úoHq;a.dul n, iei|Su

• m%;sfrdaO iei|Su

• wNHka;r m%;sfrdaO  fiùu

• b;d l=vd úoHq;a.dul n, ks¾Kh lsÍu

• úNjukdfha jdis yd wjdis

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• úNjudkfha  uQ,O¾uh úia;r lsÍu

• WÑ; mßm: rEmigyka fhdod f.k úNjudkhla l%udxlkh lrk wdldrh

meyeos,s lsÍu'

• úNjudkh Ndú;fha oS ie,ls,su;a úh hq;= lreKq

• ixfõos;dj

• ksjeros j fldaI iïnkaO lsÍu

• wdka; fYdaOkh

• ix;=,k ,laIHh ,nd .ekSfï oS .; hq;= mQ¾fjdamdhhka
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• wod< mßm: igyka fhdod f.k úNjudkfha my; i|yka Ndú;hka meyeos,s

lsÍu'

• úoHq;a.dul n, iei£u

• m%;sfrdaOl ieie£u

• fldaIhl wNHka;r m%;sfrdaOh ks¾Kh lsÍu

• b;d l=vd úoHq;a.dul n, ks¾Kh lsÍu

• úNjudkfha jdis iy wjdis idlÉPd lsÍu

úoHd.dr mÍlaIK (

• úNjudkfha Ndú;

• úoHq;a.dul n, iei|Su

• m%;sfrdaO iei|Su

• fldaIhl wNHka;r m%;sfrdaOh ks¾Kh lsÍu

• b;d l=vd úoHq;a.dul n, iei|Su'
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tallh 8( úoHq;a pqïnl;ajh

ksmqK;dj 8'0 ( úoHd;aul iy ffoksl lghq;=j, § úoHq;h iy pqïnl;ajh w;r

wka;¾ iïnkaO;dfõ wdprK WÑ; mßÈ Ndú; lrhs'

ksmqK;d uÜgu 8'1 ( pqïnl lafIa;%hl ;nd we;s úoHq;a Odrdjla /f.k hk ikakdhlhla

u; iy pqïnl lafIa;%hl p,kh jk wdfrdamKhla u; ls%hd

lrk n,h md,kh lsÍug úp,Hhka yiqrejhs'

ld,Éfþo ixLHdj ( 10

bf.kqï M, (

• pqïnl lafIa;%hl ;nd we;s Odrdjla /f.k hk ikakdhlhla u; ls%hd lrk

pqïnl n,h meyeÈ,s lsÍug

• pqïnl lafIa;%hl p,kh jk wdfrdamKhla u; ls%hd lrk n,h i|yd

m%ldYkhla wfmdaykh lsÍug

• *af,ñxf.a ju;a kS;sh Ndú; lr by; pqïnl n,fha ÈYdj fiùug

• fyda,a wdprKh meyeÈ,s lsÍug

isiqkg yelsjkq we;'

ud¾f.damfoaY (

• Odrdfõ pqïnl M,h

• pqïnl lafIa;%hl ;enQ Odrdjla /f.k hk ikakdhlhla u; ls%hd lrk n,h

• pqïnl i%dj >k;ajh (B)

• *af,ñxf.a ju;a kS;sh

•

• pqïnl lafIa;%hl p,kh jk wdfrdamKhla u; ls%hd lrk n,h 

• fyda,a wdprKh

• fyda,a fjda,aàh;dj" 

• fh§ï
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fhdað; bf.kqï - b.ekaùï  ls%hdldrlï (

• wziagâ mÍlaIKh Ndú; lr Odrdjl pqïnl M,h meyeÈ,s lsÍu

• Odrd ;=,dj Ndú; lr pqïnl lafIa;%hl ;nd we;s Odrdjla /f.k hk

ikakdhlhla u; ls%hd lrk n,h i|yd  n,mdk idOl wdo¾Ykh lsßu

•

• ^   Ndú; lr& pqïnl i%dj >k;ajh w¾: oelaùu

• tallh ye¢kaùu

• *af,ñxf.a ju;a kS;sh ye¢kaùu

• ikakdhlhl pqïnl lafIa;%hg  fldaKhlska wdk;j ;nd we;s úg

 ye¢kaùu

• pqïnl lafIa;%hl p,kh jk wdfrdamKhla u; n,h i|yd m%ldYkh

 wfmdaykh  lsßu

• fyda,a wdprKh meyeÈ,s lsÍu

• fyda,a fjda,aàh;dj i|yd m%ldYkh jHq;amkak lsÍu" 

• fyda,a wdprKfha fh§ï idlÉPd lsßu

• by; iólrK yd iïnkaO .eg¨ úi£u yd fh§ï úia;r lsÍu'

úoHd.dr mÍlaIK (

• Odrd ;=,dj Ndú; lr úoHq;a pqïnl n,fha iajNdjh wdo¾Ykh lsÍu'
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ksmqK;d uÜgu 8'2 ( wjYH;dj i|yd úp,H yiqrejñka iqÿiq pqïnl lafIa;% ksmojd

.kshs'

ld,Éfþo ixLHdj ( 06

bf.kqï M, (

• wod< m%ldYkh u.ska nfhda -ijd kshuh ksrEmKh lsÍug

• Odrdjla /f.k hk jD;a;dldr o`.rhl flakaøfha pqïnl i%dj >k;ajh i|yd

m%ldYkhla jHq;amkak lsÍug

• Odrdjla /f.k hk wmßñ; È. Rcq ikakdhlhlg msg;ska iy Odrdjla /f.k hk

È.= mßkd,sldjl wlaIh u; pqïnl i%dj >k;ajh i|yd m%ldYk ye¢kaùug

• Odrdjka /f.k hk wmßñ; È. iudka;r ikakdhl folla w;r n,h jHq;amkak

lsÍug

• Odrdjl pqïnl M,h wdYs%; .eg¨ úi£ug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• rEmigykla iu. nfhda - ijd kshuh iy wkqrEm m%ldYkh"

  

• Odrdjla /f.k hk ikakdhl ksid yg .kakd pqïnl i%dj f¾Ld

• Rcq ikakdhlhla jgd

• jD;a;dldr o`.rhla ;=<ska

• mßkd,sldjla ;=<ska

• pqïnl i%dj >k;ajh

• Odrdjla /f.k hk wmßñ; È. iDcq ikakdhlhlg wE;ska we;s ,laIHhl"

• Odrdjla /f.k hk jD;a;dldr o`.rhl flakaøfha " 

• Odrdjla /f.k hk È. mßKd,sldjl wlaIh Tiafia" 

• Odrdjla /f.k hk wmßñ; È. iudka;r ikakdhl folla w;r n,h"

• weïmshrh w¾: oelaùu'
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fhdað; bf.kqï - b.ekaùï  ls%hdldrlï (

• nfhda-ijd kshuh "   iïnkaOh f,i ye|skaùu" fuys  hkq

 Odrd  wxY= ud;%hl isg r ÿrlska msysá ,laIHhl pqïnl i%dj >k;ajh o" 

hkq Odrd wxY= ud;%h;a" ,laIHh iy Odrd wxY= ud;%h hd lrk f¾Ldj;a w;r

fldaKh hs'

• nfhda - ijd kshufha m%ldYkh  f,i m%ldY lsÍu; fuys 

hkq ksoyia wjldYfha  pqïnl mdr.uH;djh hs'

• Odrdjla /f.k hk jD;a;dldr o`.rhl flakaøfha pqïnl i%dj >k;ajh (B) i|yd

m%ldYkhla jHq;amkak lsÍu"  fuys N hkq fmdgj,a ixLHdjhs'

• pqïnl i%dj >k;aj i|yd m%ldYk ye¢kaùu

• Odrdjla /f.k hk wmßñ; È. ikakdhlhl isg r ÿrlska msysá ,laIHhl

pqïnl i%dj >k;ajh"  u.ska fokq ,nk nj'

• Odrdjla /f.k hk È.= mßkd,sldjl wlaIHh Tiafia pqïnl i%dj >k;ajh

 u.ska  fokq ,nk nj fuys n hkq tall È.l we;s

fmdgj,a ixLHdjhs' ^Tmamq  lsÍu wfmalaId fkd flf¾&

• Odrdjka /f.k hk ikakdhl folla w;r wfkHdakH n, yg .ekSu meyeÈ,s

lsÍu'

• Odrdjka tl u w;g

• Odrdjka úreoaO w;g

• Odrdjka /f.k hk wmßñ; È. iudka;r ikakdhl folla w;r pqïnl n,h

f,i jHq;amkak lsÍu'

• ta khska weïmshrh w¾: oelaùu yd 

0µ

 ys w.h

• wdYs%; .eg¨ úi£u
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ksmqK;d uÜgu 8'3 ( úoHq;h yd pqïnl;ajfha wka;¾ iïnkaO;dj fya;=fjka  we;s jk

N%uK wdprKh úuid n,hs'

ld,Éfþo ixLHdj ( 06

bf.kqï M, (

• taldldr pqïnl lafIa;%hl ;nd we;s Odrdjla /f.k hk RcqfldaKdi%dldr o`.rhla

u; ls%hd lrk jHdj¾;h i|yd m%ldYkhla jHq;amkak lsÍug

• i, o`.r .e,ajfkdaógrhl jHqyh yd ls%hdldß;ajh meyeÈ,s lsÍug

• ir, Odrd fudagrhl jHqyh yd ls%hdldß;ajh úia;r lsÍug

• pqïnl lafIa;% u.ska we;s lrk N%uK  wdprKh wdYs%; .eg¨ úi£ug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• taldldr pqïnl lafIa;%hl ;nd we;s Odrdjla /f.k hk RcqfldaKdi%dldr

o`.rhla u; ls%hd lrk jHdj¾;h"  fuys  hkq pqïnl

lafIa;%fha ÈYdj;a o`.rfha ;,h;a w;r fldaKhhs'

• i, o`.r .e,ajfkdaógrhl W;al%uh i|yd m%ldYkhla" fuys pqïnl lafIa;%h

wÍh fõ'  fuys C  hkq talSh weUreula i|yd m%;smdok hq.auh iy 

hkq o`.rfha W;al%u fldaKhhs" 

I θ∝

• ir, Odrd fudagrfha jHqyh iy ls%hdj

fhdað; bf.kqï - b.ekaùï  ls%hdldrlï (

• taldldr pqïnl lafI;%hl ;nd we;s  Odrdjla /f.k hk RcqfldaKdi%dldr

o`.rhla u; ls%hd lrk jHdj¾;h i|yd m%ldYkhla jHq;amkak lsÍu

 fuys 

α

 hkq pqïnl lafIa;%fha ÈYdj;a o`.rfha ;,h;a w;r

fldaKh hs'
•

α

 hkq pqïnl lafIa;%fha osYdj;a" o`.rfha ;,hg we¢ wNs,ïnh;a w;r fldaKh

kï"  by; m%ldYkh  njg m;ajk nj

meyeÈ,s lsÍu

• i, - o`.r .e,ajfkdaógrhl jHqyh iy ls%hdj idlÉPd lsÍu   fuys 

θ

hkq o`.rh W;al%uKh jk fldaKh hs'

• wÍh lafIa;%hla ;sîfï wjYH;dj iy tjeks lafIa;%hla ;kd .ekSu"

• is,skavrdldr O%ej fldgia

• flakaøfha is,skavrdldr uDÿ hlv yrhla Ndú;fhka meyeÈ,s lsÍu

• Odrd ixfõÈ;dj flfrys n,mdk idOl meyeÈ,s lsÍu

• o`.rfha fmdgj,a ixLHdj

• o`.rfha j¾.M,h

• pqïnl i%dj >k;ajh

• tall weUreula i|yd m%;smdok hq.auh $ jHdj¾;k ksh;h

• ir, Odrd fudagrhl jHqyh yd ls%hdldÍ;ajh úia;r lsÍu'
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ksmqK;d uÜgu 8'4 ( úoHq;a  pqïnl fm%arKh ms<sn| kshu iy Í;s ;dlaIKsl wjYH;d

i|yd fhdod .kshs'

ld,Éfþo ixLHdj ( 12

bf.kqï M, (

• úoHq;a pqïnl fm%arK kshu wdo¾Ykh lsÍug

• pqïnl lafIa;%hla ;=< p,kh jk$N%uKh jk oKavl" ;eáhl iy RcqfldaKdi%dldr

o`.rhl fma%rKh jk úoHq;a.dul n,h i|yd m%ldYk jHq;amkak lsÍug

• m%;Hdj¾;l Odrd ^m%'Od& cklhl iy ir, Odrd ^i'Od& cklhl jHqyh iy ls%hdj

úia;r lsÍug

• mßKdulhl jHqyh yd ls%hdj meyeÈ,s lsÍug

• m%;Hdj¾;l Odrdfõ uQ,sldx. meyeÈ,s lsÍug

• wdY%s; .eg¨ úi£ug

isiqkag yels jkq we;'

ud¾f.damfoaY (

• úoHq;a pqïnl fm%arK ixisoaêh

• úoHq;a pqïnl fm%arK ms<sn| kshu

• merfâ kshuh

• f,kaia kshuh

•  fuys  hkq fm%aß; úoHq;a.dul n,h iy  hkq ne£ we;s wNs,ïn

i%djhhs'

• Rcq oKavl fm%aß; úoHq;a.dul n,h ^ú'.d'n'&

• pqïnl lafIa;%hg ,ïnlj p,kh" 

• fmdÿ m%ldYkh"  

• *af,ñxf.a iqr;a kS;sh

• pqïnl lafIa;%hl N%uKh jk Rcq ikakdhl oKavl fm%aß; úoHq;a.dul n,h

 nj

• pqïnl lafIa;%hl N%uKh jk ;eáhl fm%aß; úoHq;a.dul n,h" 

• pqïnl lafIa;%hl N%uKh jk RcqfldaKdi%dldr  o`.rhl fma%ß; úoHq;a.dul n,h

• Wmßu w.h" 
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• m%;Hdj¾;l Odrd cklh

•  jHqyh

•  ld,h iu. úoHq;a.dul n,fha úp,kh m%dia;dßlj ksrEmKh

• ir, Odrd cklh

• jHqyh

• ld,h iu. úoHq;a.dul n,fha úp,kh m%dia;dßlj ksrEmKh

• iq<s-Odrd iy tys Ndú;h

• úoHq;a fudagrhl m%;súoHq;a.dul n,h ^m%;s ú'.d'n'&

• wdfïpr Odrdj flfrys m%;súoHq;a.dul n,fhys n,mEu 

• wdrïNl iaúÉph Odrd kshdulhla f,i wdrïNl Odrdj md,kh lsßu

• mßKdul

• jHqyh

• m%d:ñl iy oaú;Shsl o`.rj, fmdgj,a ixLHd iy fjda,aàh;d w;r iïnkaOh

• wêlr iy wjlr mßKdul

• mßKdulhl Yla;s ydks

• cq,a ;dmkh ksid

• iq<s Odrd ksid

• mßKdulj, Ndú;

• fj,aäka jev" ir, Odrd cj iemhqï  tall ^cj weiqreu&" lef;dav lsrK

foda,fkalaIh" cj iïfma%IKh hkd§

• úoHq;a cjh iïfm%aIKh

• m%;Hdj¾;l Odrdfõ uQ,sldx.

• m%;Hdj¾;l Odrd m%Njhl fjda,aàh;dfõ iy Odrdfõ ihskdldr ;rx. wdldrh

• WÉp w.h iy j¾. uOHkH uQ, ^j'u'uQ'& w.h

• m%;sfrdaë mßm:hl uOHl cjh fjdÜ j,ska
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fhdað; bf.kqï- b.ekaùï  ls%hdldrlï (

• úoHq;a pqïnl fm%arKh wdo¾Ykh lsÍug ls%hdldrlï isÿ lsÍu

• merfâ kshuh m%ldY lsÍu

• f,kaia kshuh m%ldY lsÍu

• mßkd,sldjla" ueo ìxÿ .e,ajfkdaógrhla iy pqïnlhla Ndú; lr úoHq;a pqïnl

fm%arK kshu wdo¾Ykh lsÍu

• fm%aß; úoHq;a.dul n,fhys úYd,;ajh ,nd fok m%ldYk jHq;amkak lsÍu

• pqïnl lafIa;%hl p,kh jk Rcq oKavl " 

• pqïnl lafIa;%hl N%uKh jk oKavl" 

• pqïnl lafIa;%hl N%uKh jk ;eáhl ^by; oKafâ fjda,aàh;dj u kuq;a b;d

l=vd wNHka;r m%;sfrdOlhla& 

• pqïnl lafIa;%hl N%uKh jk RcqfldaKdi%dldr  o`.rhl ^Wmßu w.h i|yd&

• úoHd.drfha m%fhdackh i|yd we;s  i'Od ckl wdlD;sh Ndú; lr i'Od cklfha

jHqyh fmkaùu'

• ld,h iu. úoHq;a.dul n,fha úp,kh m%dia;dßlj ksrEmKh lsÍu

• iq<s Odrd ckkh ùu meyeÈ,s lsßu

• iq<s Odrdj, Ndú; úia;r lsßu

• mßukaokh i|yd

• ;dmkh i|yd

• úÿ,s fudagrhl m%;súoHq;a.dul n,h meyeÈ,s lsÍu ^vhskfuda ls%hdj&

• wdrïNl Odrdj md,kh lrk wdrïNl iaúÉÑh meyeÈ,s lsÍu

• mßKdulhl jHqyh fmkaùu

• m%d:ñl iy oaú;Shsl o`.rj, fmdgj,a ixLHd yd fjda,aàh;d w;r iïnkaOh

idlÉPd lssÍu

• WÑ; rem igyka Ndú; lr m%d:ñl Odrdfõ ÈYdjg wkqj oaú;Shsl Odrdfõ

ÈYdj  meyeÈ,s lsÍu

• wêlr iy wjlr mßKdul

• cQ,a ;dmkh iy iq<s Odrd ksid isÿjk cj ydks idlÉPd lsÍu

• cj ydks wju lr .ekSfï ms<shï idlÉPd lsÍu

• mßKdulj, Ndú; ye|skaùu ^ls%hdj muKs&

• fj,aäka jev [pdm (arc) $,m (spot)] ir, Odrd cj iemhqï tall cj

weiqreu&"  m%;Hdj¾;l Odrd cj iïfm%aIKh
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• úÿ,s cj iïfm%aIKh idlÉPd lsßu

• cd;sl úÿ,s moaO;sh iy tys ls%hdj

• m%;Hdj¾;l Odrd m%Njhl fjda,àh;dfõ iy Odrdfõ ihskdldr ;rx. wdldrh

úia;r lsÍu

• iy  úia;r lsÍu'

• iólrK  iemhSu

• m%;sfrdaOlj, ;dmh ksmofjk Wmdx. i|yd "  iy  iQ;%

Ndú; lsÍu ^tjeks m%;sfrdaOl" wl¾ukH m%;sfrdaOl f,i kï lsÍu&'

úoHd.dr mÍCIK(

úoHq;a pqïnl fm%arK kshu wdo¾Ykh lsÍu'
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tallh 09- bf,lafg%dksl úoHdj

ksmqK;dj 9'0 ( udkj wjYH;d ld¾hlaIuj bgqlr .ekSu i|yd bf,lafg%dksl

mßm: Ndú; lrhs'

ksmqK;d uÜgu 9'1 (  w¾O ikakdhl vfhdavxl l%shdj iy uQ,O¾u úuid n,hs'

ld,Éfþo ixLHdj ( 06

bf.kqï M, (

• w¾O ikakdhlj, .=K weiqfrka   p-n ikaêhl ls%hdj,sh úia;r lsÍug

• vfhdavhl ,dlaIKsl m%dia;dßl j  ksrEmKh lsÍug'

• vfhdavhla Rcqldrlhla f,i Ndú; lsÍu" WÑ; rEmigyka u.ska meyeÈ,s lsÍug

• wfkl=;a j¾.fha vfhdav tajdfha  ixfla; iy Ndú; iu. úia;r lsÍug

• vfhdav yd iïnkaO .eg¨ úi£ug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• ksi. w¾O ikakdhl

• ndyH w¾O ikakdhl

• nyq;r iy w,am;r jdyl

• n- j¾.h

• p- j¾.h

• p-n ikaêh

• ydhs; fmfoi

• úNj ndOlh

• fmr keUqqrej

• miq keUqrej

• vfhdavhl ,dlaIKsl

• ;d;a;aúl iy mßmQ¾K vfhdav i|yd  I-V jl%

• vfhdav Ndú;h

• iaúÉÑhla f,i

• Rcqldrlhla f,i

• w¾O ;rx. RcqlrKh

• mQ¾K ;rx. RcqlrKh
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• iqugk mßm:

• CRO Ndú; lr RcqlrKh iy iqugkh wdo¾Ykh lsÍu

• wfkl=;a j¾.fha vfhdav iy tajdfha Ndú;

• fik¾ vfhdavh

• fik¾ fjda,aàh;dj

• fjda,aàh;d hdukh

• wdf,dal úfudapl vfhdavh

• m%ldY vfhdavh

fhdað; bf.kqï- b.ekaùï ls%hdldrlï:

• ldur WIaK;ajfha §  ñ ys w.h wdikak jYfhka 10-3 Ω m  iy  105 Ω m w;r jQ

øjH w¾O ikakdhl f,i y÷kajd §u'

• Si fyda Gej, iaMál oe,sila Ndú; lr bf,lafg%dak - l=yr hq., ckkh

meyeÈ,s lsßu'

• ksi. w¾O ikakdhl y÷kajd§u'

• ksi. w¾O ikakdhj,g wmøjH ud;%kh lsÍfuka  p - j¾.fha yd n j¾.fha

ndyh w¾O ikakdhl ,efnk nj y÷kajd§u'

• ndyH w¾O ikakdhlj, nyq;r iy w,am;r jdyl meyeÈ,s lsÍu'

•  p- j¾.fha iy n-j¾.fha w¾O ikakdhlj, nyq;r jdyl i|yka lsÍu'

•  odhl mrudKq idkaøKh  ( N
D
 ) iy m%;s.%dyl mrudKq idkaøKh  (N

A
)

• ldur WIaK;ajfha § is,slka i|yd ksi. jdyl idkaøKh 1010 cm-3  nj i|yka

lsÍu'

• is,slka i|yd mrudKql >k;ajh 1023 cm-3 ksid ud;%k uÜgu 1 ppm úg

N
A
  1017 cm-3 ,nd fok nj i|yka lsÍu'

• ksi. w¾O ikakdhlj, WIaK;ajfha jeäùu iu. bf,lafg%dak - l=yr hq.,

ckkfha jeäùu meyeÈ,s lsÍu'

• w¾O ikakdhlj, .=K Ndú;fhka p-n ikaêfha ls%hdj,sh úia;r lsÍu'

• iqÿiq rEmigyka wdOdrfhka  p-n ikaêfha ls%hdj,sh ksrEmKh lsÍu'

• úirKh iy nyq;r jdylj, ma,jkh ksid ydhs; fmfoi we;s jk whqre

meyeÈ,s lsÍu'

• úirKh iy ma,jkh jk jdyl w;r yg .kakd .;sl iu;=,s;;dfõ

m%;sM,hla jYfhka f.dvkef.k ksh; úNj wka;rhla we;sùu meyeÈ,s lsÍu'

• mßm: rEmigyka Ndú; lr vfhdavhla fmr keUqre yd miq keUqre l< yelafla

flfia oe hs meyeÈ,s lsÍu'

• ndysr fjda,aàh;djhla úNj ndOlh blaujd fh¥ úg  fmr keUqre

wjia:dfõ § Odrjla .,d hdu isÿjk nj meyeÈ,s lsÍu'
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• miq keUqre wjia:dfõ § ydhs;" m%foaYh mq¿,a ùfï m%;sM,hla jYfhka nyq;r

jdyl m%jdyhla isÿ fkd jk nj meyeÈ,s lsÍu' kuq;a w,am;r jdyl ksid

l=vd ldkaÿ Odrdjla .,d hk nj'

• ikaê vfhdavhl mßm: ixfla;h y÷kajd§u'

• ikaê vfhdavhl  I-V ,dlaIKsl jl%h ksrEmKh lsÍu'

• I-V jl%hl m%Odk ,laIK meyeÈ,s lsÍu'

• .;sl m%;sfrdaOh (

FR

 iy RR )

• yereï fjda,aàh;dj

• miq l=¿ fjda,aàh;dj (PIV)

• mßmQ¾K vfhdavhl  I-V  ,dlaIKsl jl%h y÷kajd §u'

• iaúÉÑhlaa f,i mßmQ¾K vfhdavfha ls%hdj,sh úia;r lsÍu'

• iqÿiq mßm: igyka Ndú; lr vfhdavhl w¾O ;rx. RcqlrKh m%dia;dßlj

meyeÈ,s lsÍu'

• iqÿiq mßm: igyka Ndú; lr fia;= Rcqldrlhl mQ¾K ;rx. RcqlrKh

m%dia;dßlj meyeÈ,s lsÍu'

• Odß;%lhla Ndú; lr RcqlrKh l< ;rx. wdldrh iqugkh l< yels whqre

úia;r lsÍu'

• RcqlrKh l< ;rx. wdldrh" iqugkfhka miq isÿ jk fjkia ùï m%dia;dßlj

ksrEmKh lsÍu'

• iqugkh lrk ,o ;rx. wdldrfha /,s;s fjda,aàh;dj

• /,s;s fjda,aàh;djfha ixLHd;h ^m%ia;drh u.ska&

• w¾O ;rx. iy mQ¾K ;rx. Rcqldrl  mßm:j, Ndú; jk vfhdav i|yd

ksjeros PIV  f;dard .kakd wdldrh úia;r lsÍu'

• iqugk Odß;%hla fkdue;s j

• iqugk Odß;%hla iu.

• fik¾ vfhdavhl ls%hdj meyeÈ,s lsÍu'

• ixfla;h

• fik¾ fjda,aàh;dj (V
z
)

• ´> (Avalanche) iy fik¾ ì| jeàu

• fik¾ vfhdavh" fjda,aàh;d hdulhla f,i Ndú;h meyeÈ,s lsÍu'

•   i|yd iqÿiq w.hla"    u.ska fokq ,nk nj fmkaùu'

fuys  hkq  hdukh fkd l< fjda,aàh;dj hs'

         hkq wdrlaIl m%;sfrdaOh hs'

       hkq fik¾ vfhdavhg ydks fkd jk fia th

;=<ska heúh yels Wmß u Odrdj hs'
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• wdf,dal úfudapl vfhdavhl  (LED) ndysr fmkqu yd ixfla;h bÈßm;a lsÍu'

• LEDhl ls%hdj,sh ixlaIsma;j úia;r lsÍu'

• LEDj, Ndú; idlÉPd lsÍu [iQpl (Indicators&" wdf,dal m%Nj wdÈh]

• m%ldY vfhdavhl iy iQ¾h fldaIhl ls%hdj úia;r lsÍu'

úoHd.dr mÍlaIK (

•  m%dfhda.sl (Real)  vfhdavhl I-V jl%h we£u'

• lef;dav lsrK fodaf,fkalaIh Ndú; lr RcqlrKh iy iqugkh wdo¾Ykh lsÍu'

• fik¾ vfhdavh fjda,aàh;d hdulhla f,i Ndú;h

• w.% ;=fka 1C  fjda,aàh;d hdulfha Ndú;h  (Wod 78xx iy 79xx fYa%Ksh)

+

-
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ksmqK;d uÜgu 9'2 (  m%dfhda.sl wjYH;d i|yd g%dkaisiagrh Ndú; lrhs'

ld,Éfþo ixLHdj ( 12

bf.kqï M, (

• iqÿiq rEmigyka wdYs%; j  npn iy  pnp  g%dkaisiagrj,g keUqre lsÍu meyeÈ,s

lsÍug

• g%dkaisiagrhl fmdÿ mdou" fmdÿ úfudapl iy fmdÿ ixl%dyl úkHdi WÑ;

rEm igyka weiqfrka úia;r  lsÍug

• g%dkaisiagrhl fmdÿ úfudapl úkHdifha m%odk" m%;sodk iy ixl%duK

,dlaIKsl m%dia;dßl j ksrEmKh lsÍug

• fmdÿ úfudapl úkHdifha § g%dkaisiagrh j¾Olhla yd iaúÉÑhla f,i ls%hd

lrk wdldrh yd Ndú; meyeÈ,s lsÍug'

• FET g%dkaisiagrhl jHqyh" ls%hdj" ,dlaIKsl iy fjda,aàh;d j¾Okh meyeÈ,s

lsÍug

•  g%dkaisiagrh yd iïnkaO .eg¨ úi£ug

isiqkg yels jkq we;'

ud¾f.damfoaY (

•  g%dkaisgrh  p-n  ikaê folla iys; Wml%uhls'

• npn   g%dkaisiagrh

• pnp  g%dkaisiagrh

• g%dkaisiagrhl mdou" ix.%dylh iy úfudaplh

•  npn  iy  pnp  g%dkaisiagrj, mßm: ixfla;

• g%dkaisiagrh w.% y;rl Wml%uhla f,i  mßm: úkHdij,  Ndú;h

•  fmdÿ mdou

•  fmdÿ úfudapl

•  fmdÿ ix.%dyl

•  fmdÿ úfudapl úkHdih weiqfrka g%dkaisiagrfha ls%hdj

•  g%dkaisiagrfha fmdÿ úfudapl úkHdifha ,dlaIKsl

• m%odk ,dlaIKslh  ,  V
BE
 tÈßfhka  I

B

• m%;sodk ,dlaIKslh , V
CE 

 tÈßfhka  I
C

• ixl%duK ,dlaIKsl , I
B 
 tÈßfhka   I

C

V
BE 

 tÈßfhka I
C

• g%dkaisiagrhl l%shdldÍ wdldr ^l%shdldÍ" lmdyeß iy ix;Dma;&
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• g%dkaisiagrhla keUqre lsÍfï wjYH;dj ^fmdÿ úfudapl úkHdih Ndú; lsÍu&

•    tla fjda,aàh;d m%Njhlska keUqre lsÍu'

• mdou keUqre m%;sfrdaOh

• úNj fnokh

•  npn g%dkaisiagrh Ndú;fhka Odrd j¾Okfha ls%hdj,sh ^fmdÿ úfudapl

úkHdih Ndú; lsÍu&

•  I
B
 tÈßfhka  I

C 
 m%ia;drh Ndú;fhka Odrd j¾Okh" i' 'Od Odrd ,dNh" 

•  fmdÿ úfudapl j¾Ol mßm:hl  I
B
,  I

C
,  V

C
,  V

BE 
 iy  V

CC 
 w;r iïnkaOh

 ^lzfpd*a kshu Ndú;fhka&

• ksjd; ,laIHh

•   keUqre ùu i|yd ;sìh hq;= ;;a;ajh  , 

•  R
C 
 ;=<ska fjda,aàh;d úp,kh

• fjda,aàh;d j¾Okh

• m%odk yd m%;sodkj,g Odß;%l wE£fï wjYH;dj

• g%dkaisiagrh iaúÉÑhla f,i

• talO%ej g%dkaisiagr

• lafIa;% wdprK g%dkaisiagr (Field Effect Transistors - FETs)  [ikaê FET - (Junction

FET g& muKla idlÉPdj iSud lsÍu]

• ye¢kaùu

• ixfla; (n- pek,h iy  p- pek,h)

• w.% [ m%Njh (Source)" fodrgqj (Gate) " fidfrdõj (Drain)]

• ,dlaIKsl jl%

 tÈßfhka DSI

•  n- pek,fha  FEThl ls%hdldß;ajh

•  FET hla Ndú; lr fjda,aàh;d j¾Okh ^.=Kd;aul j&

fhdað; bf.fkqï - b.ekaùï ls%hdldrlï (

• npn iy pnp oaúO%ej g%dkaisiagr  p-n ikaê foll ixhqla;hla f,i WÑ;

rEmigyka u.ska úia;r lsÍu'

• mdou" ix.%dylh iy úfudaplh ye¢kaùu

• npn iy  pnp g%dkaisiagrj, mßm: ixfla; ye¢kaùu'

•  npn g%dkaisiagrh keUqre l< yels wdldr rEm igyka u.ska ksrEmKh lsÍu'

• WÑ; rEmigyka Ndú; lr my; i|yka mßm: úkHdi úia;r lsÍu'

• fmdÿ mdou

• fmdÿ úfudapl

• fmdÿ ix.%dyl
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• g%dkaisiagrhl fmdÿ úfudapl úkHdifhys m%odk" m%;sodk iy ixl%duK

,dlaIKsl m%dia;dßl j meyeÈ,s lsÍu'

• m%odk ,dlaIKslh V
BE 

 tÈßfhka    I
B

• m%;sodk ,dlaIKslh V
CE 

tÈßfhka   I
C

• ixl%duK ,dlaIKsl  I
B  

 tÈßfhka  I
C

V
BE

  tÈßfhka  I
C

• m%;sodk iy ixl%uksl  ,dlaIKsl jl% Ndú;fhka lmdyeß" ls%hdldÍ iy

ix;Dma; m%foaY y÷kd .ekSu'

• ls%hdldÍ m%foaYh i|yd I
C 

= β I
B

• ix;Dma; m%foaYh i|yd I
C 

< β I
B

• lmdyeß m%foaYh i|yd 

• g%dkaisiagrhl ls%hdldÍ wdldr meyeÈ,s lsÍu ^ls%hdldÍ" lmdyeß iy ix;Dma;&

• ls%hdldr wdldrfha mj;akd fmdÿ úfudapl úkHdih Ndú; lrñka npn

g%dkaisiagrhl ls%hdj meyeÈ,s lsÍu'

• g%dkaisiagrhla keUqre lsÍfï wruqK meyeÈ,s lsÍu'

• úNj ndOlh blauùug wjYH ndysr mdou - úfudapl fjda,aàh;dj

(Si g%dkaisiagrhla i|yd wdikak f,i 0.7 V

Ge g%dkaisiagrhla i|yd wdikak f,i 0.3 V)

• tla fjd,aàh;d m%Njhla muKla fhdod .ksñka npn g%dkaisiagrhla keUqre lsÍfï

M,odhS l%u meyeÈ,s lsÍu'

• mdou m%;sfrdaOl l%uh

• úNj fnÿï l%uh

• I
B 
 tÈßfhka I

C
  m%ia;drh Ndú; lr ksjd; ,laIHh ye¢kaùu

• ksjd; ,laIHh"      f,i f;dard .ekSfï jdis idlÉPd lsÍu'

•  I
B
 tÈßfhka  I

C
  m%ia;drh Ndú; lr Odrd j¾Okh úia;r lsÍu'

•  i' Od Odrd ,dNh ( â ),  ye¢kaùu"  
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•  V
C 

 , V
B 
 " jeks WÑ; fjda,aàh;d i|yd l¾fpd*a kshu iy ´ï kshuh Ndú; lr

iólrK ,nd .ekSu'

Wod -

1. mdou m%;sfrdaOl Ndú;fhka

(Si i|yd 

0.7 VBEV �

  fyda Ge i|yd 0.3 V)

  f,i f;dard .kak'

 2 . úNj fnokh Ndú;fhka

b;d l=vd h

• ix.%dyl m%;sfrdaOlhla Ndú; lr g%dkaisiagrhlska ksmojk Odrd j¾Okh fjda,aàh;d

j¾Okhla njg mßj¾;kh l< yels wdldrh meyeÈ,s lsÍu'

• fok  ,o  ihskdldr m%odkhla i|yd ld,h iu. m%;sodk fjda,aàh;dj úp,kh

m%dia;dßl j ksrEmKh lsÍu'

• m%odk yd m%;sodk ;rx. wdldr ikaikaokh lsßu'

• l,d úp,kh meyeÈ,s lsÍu'

• fjda,aàh;d ,dNh idlÉPd lsÍu'

• m%odk iy m%;sodkhka i|yd Odß;%l wE£fï wjYH;dj wod< mßm: rEmigyka iu.

úia;r lsßu'

• fmdÿ mdou úkHdifha § iaúÉÑhla f,i g%dkaisiagrfha ls%hdldß;ajh wod< mßm:

rEmigyka iu. meyeÈ,s lsÍu'

• oaúO%ej iy talO%ej g%dkaisiagrj, ls%hdldß;ajh fjka fldg y÷kd .ekSu'

• oaúO%ej g%dkaisiagr" j¾. foll wdfrdamK jdylj, ls%hdj u; r|d  mj;sk nj

^l=yr yd bf,lafg%dak&

• talO%ej g%dkaisiagr" tla j¾.hl wdfrdamK jdylj, ls%hdj u; muKla r|d

mj;sk nj ^l=yr fyda bf,lafg%dak&
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• talO%ej g%dkaisiagrhla f,i lafIa;% wdprK g%dkaisiagrh  (FET) [ikaê FET

(JFET)] ye¢kaùu'

• JFET j, j¾. ye¢kaùu   (n-pek, iy  p-pek,)

• JFET fha n-pek, iy p- pek,j, jHqyh iy w.% ksrEmKh lsÍu ^m%Njh"

fodrgqj" fidfrdõj&

• JFEThl n-pek,fha fN!;Sh ls%hdldß;ajh meyeÈ,s lsÍu

• ,dlaIKsl jl%

V
DS
  tÈßfhka  

• FEThla fhdod .ksñka fjda,aàh;d j¾Okh meyeÈ,s lsÍu' ^fmdÿ m%Nj úkHdih-

Common Source Configuration)

• JFET  iy  MOSFET w;r m%Odk fjkialï  m%ldY lsÍu'

úoHd.dr mÍlaIK (

• g%dkaisiagrhl fmdÿ úfudapl úkHdifha ,dlaIKsl wkafõIKh lsÍu'

• fmdÿ úfudapl g%dkaisiagr j¾Olh

• g%dkaisiagrh iaúÉÑhla f,i iy ir, fhÿula

ix;Dma; m%foaYh

V
GS 

=
 
 0 V

V
GS 

=
 
 - 4  V =  V

pV
Ds

lmdyeß m%foaYh

I
GS

V
GS 

=
 
-1  V

V
GS 

=
 
 -2  V

V
GS 

=
 
 -3  V

iy
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ksmqK;d uÜgu 9'3 (  ldrld;aul j¾Olj, Ndú; ms<sn| úu¾Ykh  lrhs'

ld,Éfþo ixLHdj ( 10

bf.kqï M, (

• o;a; m;s%ld weiqfrka ldrld;aul j¾Olfha w.% y÷kd .ekSug

• ldrld;aul j¾Olfha újD; mqvq wjia:dfõ ,dlaIKsl úia;r lsÍug

• wmj¾;k iy wmj¾;k fkd jk j¾Olj, ls%hdj iqÿiq mßm: rEmigyka iu.

m%dia;dßl j ksrEmKh lsÍug

• ldrld;aul j¾Olfha ixjD; mqvq wjia:dj iïnkaOfhka iaj¾Kuh kS;s I iy

II meyeÈ,s lsÍug'

•  ldrld;aul j¾Olfha ,dlaIKsl yd Ndú; iïnkaO .eg¨ úi£ug

isiqkg yels jkq we;'

ud¾f.damfoaY (

•  i.Dys; mßm: [Integrated Circuits (ICs)]

• SSI, MSI, LSI, VLSI

• ixlaIsma; meyeÈ,s lsÍï

•  jdis

•  w.% wxlkh lsÍfï ls%hd ms<sfj<

•  IC j¾.

• m%;siu

• ixLHdxl

• ldrld;aul j¾Olh  [ ldrl j¾Olh (Op-Amp)]

• mßm: ixfla;h

• wmj¾;k iy wmj¾;k fkd jk m%odkj, w¾:h

• m%;sodk fjda,aàh;dj" V
0
 = A(V

+
-V

-
)

fuys

V
0
  hkq  m%;sodk w.%fha fjda,aàh;dj  o

V
+
 wmj¾;k fkdjk m%odk w.%fha fjda,aàh;dj o

V
-
 wmj¾;k m%odk w.%fha fjda,aàh;dj o

A újD; mqvq fjda,aàh;d ,dNh o fjhs'

• ldrl j¾Olfha ^mßmQ¾K& .=K

 • fjda,aàh;d ,dNh ^újD; mqvq&

 • m%odk m%;sfrdaOh

 • m%;sodk m%;sfrdaOh

 • l,dm m<,

• 741 IC ys o;a; m;s%ldj Ndú; lr w.% y÷kd .ekSu

• ;d;aúl iy mßmQ¾K ldrl j¾Ol w;r .=K ikaikaokh lsÍu

• újD; mqvq wdldrfha we;s ldrld;aul j¾Olhl ,dlaIKsl

  •  f¾Çh wdldrfha ls%hdldß;ajh i|yd ;sìh yels Wmß u m%odk fjda,aàh;d

 wka;rh

   •  f¾Çh yd ix;Dma; m%foaY
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• iDK m%;sfmdaIKfha wjYH;dj

• iaj¾Kuh kS;s

• ldrl j¾Olfha m%;sodk fjda,aàh;d i|yd m%ldYk

• wmj¾;k j¾Olh  

•    wmj¾;k fkd jk j¾Olh"  

 hkq m%;sfmdaIK m%;sfrdaOh hs

 hkq ndysr m%odk m%;sfrdaOh hs'

• ldrl j¾Olfha Ndú;

• iaúÉÑhla f,i Ndú;

• j¾Olhka f,i ^wdmj¾;k iy wmj¾;k fkd jk&

• tall ,dN j¾Okh

• fjda,aàh;d ikaikaokh

fhdað; bf.kqï $b.ekaùï ls%hdldrlï :

• ix.Dys;  mßm: ye¢kaùu

• Ñmhka ^chips& my; i|yka f,i kï lsÍu

SSI [Small Scale Integrated Circuits (l=vd mßudK ix.Dy; mßm:)]; wdikak j

g%dkaisiagr 102 lg muK wvq

MSI [Medium Scale Integrated Circuits  (uOH mßudK ix.Dys; mßm:)]; f

wdikak j g%dkaisiagr102-103 la muK

LSI [Large Scale Integrated Circuits (úYd, mßudK ix.Dys; mßm:)];

wdikak j g%dkaisiagr103-105 la muK

VLSI [Very Large Scale Integrated Circuits (b;d úYd, mßudK ix.Dys;

mßm:)]; wdikak j g%dkaisiagr 105-106 la  muK

 •  IC Ndú;fha jdis

 •  IC j, w.% wxlkh lsÍu.

• ldrld;aul j¾Olh [ldrl j¾Olh (Op-Amp)]  ye¢kaùu

• ldrl j¾Olh újD; mqvq wdldrfha mj;sk úg ,dlaIKsl úia;r lsÍu

• wmj¾;k iy wmj¾;k fkdjk m%odkj, w¾:h meyeÈ,s lsÍu

• f¾Çh iy ix;Dma; m%foaY ye¢kaùu

• m%odk iy m%;sodk fjda,aàh;d w;r iïnkaOh" V
0
 = A(V

+
-V

-
) bÈßm;a lrkak'

• mßmQ¾K ldrl j¾Olfha .=K meyeÈ,s lsÍu
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• ldrld;aul j¾Olhl .=K meyeÈ,s lsÍu

• m%odk m%;sfrdaOh wkka;h fõ

• m%;sodk  m%;sfrdaOh Y=kH fõ

• fjda,aàh;d ,dNh wkka;h fõ

• l,dm m<, wkka;h fõ

• m%;sodk fjda,aàh;dj md,kh lsÍug m%;sfmdaIKfha wjYH;dj meyeÈ,s lsÍu

• ldrld;aul j¾Olhl ixjD; mqvq wjia:dj meyeÈ,s lsÍu

• iajrKuh kS;s I iy II ye¢kaùu

• wmj¾;k iy wmj¾;k fkd jk j¾Olj, m%;sodk fjda,aàh;d i|yd m%ldYk

jHq;amkak lsÍu'

•

•

• fjd,aàh;d ,dNh i|yd m%ldYkh ,nd .ekSu

• 741 IC ys o;a; m;s%ldj Ndú; lr ldrld;aul j¾Olfha w.% wxlkh"  w.%

iïnkaO;dj, Ndú;h iy mßm: ixfla;h y÷kd .ekSu" meyeÈ,s  lsÍu

• ldrld;aul j¾Olfha Ndú; meyeÈ,s lsÍu

• iaúÉÑhla f,i

• j¾Olhla f,i ^wm¾;k iy wmj¾;k fkd jk&

• tall ,dN j¾Olh

• fjda,aàh;d ikaikaolh

• ldrld;aul j¾Olh ms<sn| .eg¨ úi£ug isiqka fhduq lsÍu'

úoHd.dr mÍlaIK (-

wmj¾;k iy wmj¾;k fkdjk j¾Olfhys ls%hdldß;ajh úu¾Ykh lsÍu'



48

ksmqK;d uÜgu 9'4 ( ixLHxl mßm:j, ls%hdldß;ajh yeisrùu i|yd ;d¾lsl oajdr

Ndú; lrhs'

ld,Éfþo ixLHdj ( 06

bf.kqï M, (

• AND, OR, NOT, NAND, NOR, Ex-OR, iy Ex-NOR  ;d¾lsl oajdrj,  nQ,shdkq

m%ldYk iy i;H;d j.= ,sùug

• m%odk folla fyda ;=kla iys; ir, ixLHdxl ;d¾;sl mßm: i|yd ;d¾lsl

m%ldYk f.dv ke.Sug

• fok ,o ;d¾lsl m%ldYkhla " ;d¾lsl mßm:j,g iy i;H;d j.=j,g

mßj¾;kh lsÍug

• fok ,o ;;a;ajhkag .e<fmk ir, ;d¾lsl mßm: ie,iqï lsÍug

• NAND/NOR oajdr iu. ;ks u;l uQ,sldx.h  (single memory  elements)  meyeÈ,s

lsÍug

• uQ,sl SR (Set-Rest)  ^ieliSu - m%;s ieliSu& ms<sfmd< ^oaú ia:djrh& úia;r

lsÍug [Basic SR flip - flop (bistable)]

isiqkg yels jkq we;'

ud¾f.damfoaY (

• m%;siu iy ixLHdxl ix{d w;r we;s fjki

• oaúuh ixLHd Ndú;fhka ;d¾lsl ;;a;aj

• oaúuh ixLHd" fjda,aàh;d uÜgï u.ska ksfhdackh

• uQ,sl ;d¾lsl oajdr ^Wmßu m%odk ;=kla iys;&

•  AND, OR, NOT, NAND, NOR, Ex-OR, iy Ex-NOR  ;d¾lsl oajdr

• ixfla;h

• i;H;d j.=j

• nQ,shdkq m%ldYkh

• i;H;d j.=j" ;d¾lsl mßm:h iy nQ,shdkq m%ldYkh w;r mßj¾;k

• fok ,o ;;a;aj i|yd ir, ;d¾lsl mßm: ie,iqï lsÍu ^Wmßuh ;¾lsl oajdr

6 la i|yd&

• bf,lafg%dksl u;lh

• NAND / NOR oajdr iu. ;ks u;l uq,sldx.h (single memory  elements)

• uQ,sl SR ms<sfmd<h  ^oaúia:djrh& [Basic SR flip - flop (bistable)]
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fhdað; bf.fkqï - b.ekaùï ls%hdldrlï (

• m%dia;dßl ksrEmKh Ndú; lr m%;siu iy ixLHdxl ix{d fjkafldg oelaùu'

Wod - m%;siu ix{d - uhsfl%df*dakhlska ,nd .;a fjda,aàh;dj

ixLHdxl ix{d - ix{d cklhlska ,efnk RcqfldaKdi%dldr ;rx. m%;sodk

• ixLHdxl bf,lafg%dksl úoHdfõ § oaúuh ixLHd Ndú; lsÍfï jdis idlÉPd  lsÍu

• oaúuh ixLHd fjda,aàh;d uÜgï u.ska  ksfhdackh lsÍu

• fjkia fjda,aáh;d uÜgï folla u.ska ixLHdxl ix{d ksrEmKh lsÍu'

• oYuh ixLHd oaúuh ixLHdj,g mßj¾;kh  lsÍu

• AND, OR, NOT, NOR, NAND, Ex-OR, Ex-NOR uQ,sl ;d¾lsl oajdr ye¢kaùu'

• tla tla ;d¾lsl oajdrfha ixfla;h" nQ,shdkq m%ldYkh iy i;H;d j.=j §u

• o;a; m;s%ldj weiqfrka oajdrfha w.%j,g wkqrEm 1Cys mdo y÷kd .ekSu'

• ;d¾lsl IC mjq,a (logic IC families) i|yka lsÍu'

• g%dkaisiagr- g%dkaisiagr ;d¾lsl mßm: -[Transistor Transistor Logic  circuits (TTL)]

• wkqmQrl f,day Tlaihsv w¾O ikakdhl ;d¾lsl mßm: [Complementary  Metal

Oxide Semiconductor logic circuits (CMOS)]

• my; oelafjk oajdr ;ekSu

• OR, AND  ^vfhdav Ndú;fhka&

• NOT  ^g%dkaisiagr Ndú;fhka&

• fok ,o nQ,shdkq m%ldYkhkg i;H;d j.=j ,nd .ekSu

• fok ,o i;H;d j.=jlg nQ,shdkq m%ldYkh ,sùu

• fok ,o i;H;d j.=jlg ;d¾lsl oajdr mßm:hla ie,iqï lsÍu

• fok ,o ;d¾lsl oajdr mßm:hlg i;H;d j.=j ,nd .ekSu'

• fok ,o ;d¾lsl oajdr mßm:hlg nQ,shdkq m%ldYkh ,sùu'

• fok ,o nQ,shdkq m%ldYkhlg ;d¾lsl oajdr mßm:hla ie,iqï lsÍu

• fok ,o wjYH;djla imqrd .ekSu i|yd ir, ;d¾lsl mßm: ie,iqï lsÍu

^Wmß u ;d¾lsl oajdr ixLHdj 6 la olajd&

• wkql%ñl ;d¾lsl mßm: (Sequential logic circuits ) iy ixhqla; ;d¾lsl

mßm: (Combinational logic circuits) fjka fldg oelaùu'
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• NAND fyda  NOR oajdr Ndú; lr ms<sfmd< (flip-flop) úia;r lsÍu

(SR ms<sfmd<h SR flip -flop)

• ms<sfmd,hla ̂ flip-flop & hkq tys m%;sodkh" m%odkhkaf.a j¾;udk ;;a;ajh

^current state of inputs& u; muKla fkdj" fmr m%odkhka ̂ previous inputs&

u; o r|d mj;akd mßm:hla nj ye¢kaùu'

• i;H;d j.=jla Ndú; lr  S-R ms<sfmd<fh ys (SR flip - flop) ls%hdj úia;r lsÍu

• S-R ms<sfmd<h (SR flip - flop) i|yd ld, rem igyka (timing diagram) we£u

• u;l uQ,sldx.hla ̂ memory element) f,i  SR ms<sfmd<fhys fh§u

idlÉPd lsÍu'

úoHd.dr mÍlaIK (

• uQ,sl ;d¾lsl oajdrj, i;H;d j.= úu¾Ykh lsÍu iy ir, fhÿï
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tallh 10 - mod¾:fha hdka;s%l .=K

ksmqK;dj 10 ( mod¾:fha hdka;s%l .=K ms<sn| oekqu úoHd;aul lghq;=j, § iy
Ôú; wjYH;dj, § m%udKd;aul j fhdod .kshs'

ksmqK;d uÜgu 10'1 (  m%;Hdia:;dj ms<sn| oekqu fhdod .ksñka tÈfkod Ôú; wjYH;d
i|yd WÑ; øjH f;dard .kshs'

ld,Éfþo ixLHdj ( 10

bf.kqï M, (

• m%;Hdia: yd wm%;Hdia: øjH fjkalr olajhs'

• m%;Hdn,h" úls%hdj iy hx udmdxlh hk mo w¾: olajhs'

• m%;Hdn,h - úl%shdj m%ia;drh wkqj øjHj, yeisÍu meyeÈ,s lrhs'

• Ndr - ú;;s m%ia;drh Ndú; lr lïìhla wdldrfhka we;s f,dayhl hx

udmdxlh fiùu isÿ lrhs'

• m%;Hdn, ;;a;ajhl we;s ;ka;=jl$ÿkakl .vnd ù we;s Yla;sh i|yd

m%ldYkhla bÈßm;a lrhs'

• m%;Hdia:;dj yd iïnkaO .Kkhka isÿ lrhs'

ud¾f.damfoaY (

• m%;Hdia: iy wm%;Hdia: øjH

• wd;;sh iy ú;;sh

• wd;kH$ iïmSvk m%;Hdn,h" wd;kH$ iïmSvk úl%shdj iy hx udmdxlh w¾:

oelaùu 

•   m%;Hdn,h - úl%shdj m%ia;drh weiqfrka my; lreKq meyeÈ,s lsÍu'

•   iudkqmd;sl iSudj

• m%;Hdia: iSudj

• wjk;s ,laIHh

• fNaol m%;Hdn,h

• ;kH iy Nx.=r øjH fjkalr oelaùu

• iudkqmd;sl iSudj i|yd yqla kshuh bÈßm;a lsÍu
• Ndrh - ú;;sh m%ia;drh Ndú;fhka f,day øjHhl hx udmdxlh fiùu'

• m%;Hdn, ;;ajhl we;s ;ka;=jl$ ÿkakl  .nvd ù we;s Yla;sh  iy

 wdldrfhka  bÈßm;a lsÍu'

• l,ïm l< o`vq iy weÈ ;ka;=j, WIaK;ajfha fjkialï ksid f.dv kef.k

n,h 
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fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• m%;Hdia: iy wm%;Hdia: øjH fjka lr oelaùu'

• i¾ms, ÿkakl $rn¾ máhl Ndrh iu. ú;;sh úp,kh ùu wdo¾Ykh lsÍu'

• wd;kH $iïmSvk m%;Hdn,h" wd;kH $iïmSvk úl%shdj iy hx udmdxlh w¾:

oelaùu'

• m%;Hdn,h - úl%shdj  m%dia;drh Ndú; lr my; ,laIK meyeÈ,s lr §u

• iudkqmd;sl iSudj

• m%;Hdia: iSudj

• wjk;s ,laIHh

• fNaol m%;Hdn,h

• ;kH iy Nx.=r øjHj, fjki oelaùu'

• iudkqmd;sl iSudj i|yd yqla kshuh bÈßm;a lsÍu

• n, ksh;h y÷kajd §u (k)

• Ndr - ú;;s m%ia;drh weiqfrka f,day lïìhl hx udmdxlh ks¾Kh lsÍu i|yd

mÍlaIK fufyhùug isiqka fhduq lsÍu'

• m%;Hdn, ;ka;=j hgf;a we;s  ;ka;=jl $ÿkakl  Yla;sh .nvd ù we;s nj

wdo¾Ykh lsÍu iy ta i|yd m%ldYk jHq;amkak lsÍu   iy 

• l,ïm l< o`vq iy weÈ ;ka;=j, WIaK;ajfha fjkia ùu ksid f.dv kef.k

n,h i|yd m%ldYkhla ,nd .ekSu" F = EAαθ

• >kj, m%;Hdia:;dj iïnkaO ir, ixLHd;aul .eg¨ úi£ug isiqka fhduq

lsÍu'

• tÈfkod Ôú;fha § m%;Hdia:;dfõ úúO fhÿï idlÉPd lsÍu'

úoHd.dr mÍlaIK (

• lïìhla Ndú; lr f,dayhl hx udmdxlh ks¾Kh lsÍu'
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ksmqK;d uÜgu 10'2 (  ÿiai%dú;dj ms<sn| oekqu úoHd;aul iy ffoksl lghq;=j, §

Ndú; lrhs'

ld,Éfþo ixLHdj ( 10

bf.kqï M, (

• rEmigyka Ndú; lr fkd ief,k iy wdl+, m%jdy meyeÈ,s lsÍug

• øj m%jdyhla i|yd iam¾YSh m%;Hdn,h iy m%fõ.  wkql%uKh iïnkaO lsÍug

• øj m%jdyhla i|yd fmdhsfi,a iQ;%h ,sùug

• flaYsl m%jdy l%ufhka c,fha ÿiai%dú;d ix.=Klh ks¾Kh lsÍu i|yd

mßlaIK fufyhùu

• ÿiai%dú udOHhla ;=<ska p,kh jk jia;=jl v - t m%ia;drh Ndú; lr wdka;

m%fõ.h meyeÈ,s lsÍug

• ÿiai%dú;dj iïnkaO ir, ixLHd;aul .eg¨ úi£ug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• fkd ief,k m%jdyh

• wdia;Íh m%jdyh

• wdl+, m%jdyh

•   ksõgka iólrKh" 

• ÿiai%dú;d ix.=Klh w¾: oelaùu

• fmdhsfi,a iQ;%h"  

• j,x.= jk ;;a;aj

• udk Ndú; lr ksrjoH;dj mÍlaId lsÍu

• flaYsl m%jdy l%ufhka ÿiai%dú;d ix.=Klh ks¾Kh lsÍu

• ÿiai%dú udOHhla ;=<ska jia;=jl p,s;h

• jia;=j u; ls%hd lrk n,

• p,s;h i|yd v - t  m%ia;drh

• wdka; m%fõ.h

• iafgdalaia kshuh" 

• j,x.= jk ;;a;aj

• udk Ndú; lr ksrjoHd;dj mÍlaId lsÍu'

• wdka; m%fõ. i|yd m%ldYk jHq;amkak lsÍu

.=re;ajh hgf;a ;r,hla ;=<ska

• by<g p,s; jk jia;=jla i|yd

• my<g p,s; jk jia;=jla i|yd
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• iafgdalaia$ fmdhsfi,a l%uh Ndú; lr úúO øjj, ÿiai%dú;d ix.=Kl iei£u

• WIaK;ajh wkqj ÿiai%dú;dj fjkia jk wkaou

• ÿiai%dú;dfõ fh§ï'

fhdað; bf.kqï - b.ekaùï ls%hdldrlï (

• fkdief,k iy wdl+, m%jdy meyeÈ,s lsÍu

• wdia;Íh m%jdyfha wdikak øj ia:r folla w;r m%fõ. wkql%uKh ye¢kaùu

• øjhl wdia;Íh m%jdyh i|yd  iïnkaOh y÷kajd" th ksõgka

iólrKh f,i i|yka lsÍu'

• ÿiai%dú;d ix.=Klh w¾: oelaùu iy tys tall yd udk i|yka lsÍu

• taldldr yrialvla iys; mgq ;sria k<hla ;=<ska fkd ief,k m%jdyfha fhfok

øjHhla i|yd fmdhsfi,a iQ;%h bÈßm;a lsÍu"

• udk Ndú;fhka iQ;%fha ksrjoH;d j fmkaùu

• flaYsl m%jdy l%ufhka c,fha ÿiai%dú;d ix.=Klh ks¾Kh lsÍu i|yd

mÍlaIK fufyhùug isiqka fhduq lsÍu'

• my; i|yka oE biau;= lrñka ÿiai%dù udOHhla ;=<ska p,kh jk f.da,dldr

jia;=jl p,s;h idlÉPd lsÍu'

• jia;=j u; ls%hdlrk n,

• p,s;h i|yd v-t m%ia;drh

• wdka; m%fõ.h

• j,x.= jk ;;a;aj iu. iafgdalaia kshuh ye¢kaùu  

• udk Ndú; lrñka iQ;%fha ksrjoH;d j fmkaúu'

• ÿiai%dú udOHhla ;=<ska p,kh jk l=vd f.da,dldr jia;=jl wdka; m%fõ.h

i|yd m%ldYkhla úia;r lsÍu'

• iafgdalaia$ fmdhsfi,a l%uh Ndú; lr úúO øjj, ÿiai%dú;d ix.=Kl

ieie£fï l%u idlÉPd lsÍu'

• ÿiai%dú;dj WIaK;ajh iu. fjkia jk wdldrh fmkaùu

• ÿiai%dú;dfjys fh§ï idlÉPd lsÍu'

úoHd.dr mÍlaIK (

• fmdhsfi,a iQ;%h Ndú; lr ÿiai%dú;d ix.=Klh ks¾Kh lsÍu
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ksmqK;d uÜgu 10'3 (  mDIaÀl wd;;sh ms<sn| oekqu" iajNdúl ixisoaëka meyeÈ,s lsÍug
iy Ôú; wjYH;d imqrd .ekSu i|yd  Ndú; lrhs'

ld,Éfþo ixLHdj ( 12

bf.kqï M, (

• ir, ls%hdldrlï Ndú; lr øjhl ksoyia mDIaGfha yeisÍu úia;r lsÍug

• rEmigyka Wmldrfhka iam¾Y fldaKh úia;r lsÍug

• mDIaÀl wd;;s ixisoaêh Ndú; lr flaYsl Woa.ukh meyeÈ,s lsÍug

• mDIaÀl wd;;sh iy udjl wrh hk mo weiqfrka f.da,Sh udjlhla yryd

mSvk wka;rh i|yd m%ldYkhla jHq;amkak lsÍug

• mDIaÀl Yla;sh iy mDIaÀl wd;;sh w;r iïnkaOh meyeÈ,s lsÍug

• mDIaÀl wd;;sh ks¾Kh lsÍfï mßlaIK fufyhùug

flaYsl Woa.ukh l%uh iy fÊ.¾ l%uh fhdod .ekSug

• mDIaÀl wd;;sh yd iïnkaO .eg¨ úi¢ug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• wka;¾ wKql wdl¾IK n, weiqfrka øjhl ksoyia mDIaGfha yeisÍu

• mDIaÀl wd;;sfha w¾: oelaùu

• iam¾Y fldaKh

• ksoyia mDIaÀl Yla;sh

• øj mg,hl mDIaG j¾.M,h ifudaIaK f,i jeä lsÍfï § lrkq ,nk ld¾hh

i|yd m%ldYkh

• ksoyia mDIaÀl Yla;sh iy mDIaÀl wd;;sh w;r iïnkaOh

• f.da,Sh udjlhla yryd mSvk wka;rh i|yd m%ldYkh"  

• inka nqnq,la we;=<; wu;r mSvkh i|yd m%ldYkh"  

• flaYsl Woa.ukh i|yd  m%ldYkh" 

• mDIaÀl wd;;sh ks¾Kh lsÍu

• wKaùlaI lodjla Ndú; lr

• rduqjla u; inka mg,hla Ndú; lr

• flaYsl Woa.ukh l%uh

• fÊ.¾ l%uh

• mDIaÀl wd;;sfha fh§ï'
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fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• ir, ls%hdldrlï weiqfrka øjhl ksoyia mDIaGfha yeisÍu wdo¾Ykh lsÍu'

• wka;¾ wKql wdl¾IK n, weiqfrka øjhl ksoyia mDIaGfha yeisÍu meyeÈ,s

lsÍu'

• ixila;s n,  iy wdila;s n, meyeÈ,s lsÍu'

• mDIaÀl wd;;sh w¾: oelaùu

• øj udjlfha iajNdjh iam¾Y fldaKh yd iïnkaO lsÍu'

• mDIaÀl wd;;s ixisoaêh Ndú; lr flaYsl Woa.ukh iy flaYsl md;kh

meyeÈ,s lsÍu

• øj mg,hl mDIaG j¾.M,h ifudaIK f,i jeä lsÍfï § lrkq ,nk

ld¾hh i|yd m%ldYkhla bÈßm;a lsÍu'

• mDIaÀl Yla;sh iy mDIaÀl wd;;sh iïnkaO lsÍu'

• f.da,Sh udjlhla yryd mSvk wka;rh i|yd m%ldYkhla jHq;amkak lsÍu"

• inka nqnq,la we;=<; wu;r mSvkh i|yd m%ldYkhla wfmdaykh lsÍu"  

• flaYsl Woa.ukh i|yd m%ldYkhla jHq;amkak lsÍu" 

• mSvk wka;r l%ufhka

• n, iu;=,s;;d l%ufhka

• Rcq l%uj,ska mDIaÀl wd;;s ks¾Kh lsÍug isiqka fhduq lsÍu

• wkaùlaI lodjla Ndú; lr

• rduqjla u; inka mg,hla Ndú; lr

• mDIaÀl wd;;sh ks¾Kh lsÍug isiqka fhduq lsÍu

• flaYsl Woa.uk l%uh u.ska

• fÊ.¾ l%uh u.ska

• mDIaÀl wd;;sh yd iïnkaO .eg¨ úi£ug isiqka fhduq lsÍu

• mDIaÀl wd;;sfha fh§ï  idlÉPd lsÍu

úoHd.dr mÍlaIK

• mDIaÀl wd;;sh ks¾Kh lr

• wkaùlaI lodjla Ndú; lr

• rduqjla u; inka mg,hla Ndú; lr

• flaYsl Woa.uk l%uh

• fÊ.¾ l%uh
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tallh 11 - mod¾: iy úlsrK

ksmqK;dj 11  ( fN!;sl úoHdfjys kQ;k isoaOdka; úu¾Ykh lrhs'

ksmqK;d uÜgu 11'1 (  lDIaK jia;= úlsrKfhys ;Sj%;d jHdma;s meyeÈ,s lsÍug

lafjdkagï jdoh fhdod .kShs'

ld,Éfþo ixLHdj ( 04

bf.kqï M, (

• ;dm úlsrKh ms<sn| meyeÈ,s lsÍug

• lDIaK jia;= úlsrKh" iafgmdka kshuh iy tu  úlsrKfhys  ;Sj%;d jHdma;sh

myod §ug

• lDIaK fkd jk jia;= úlsrKh i|yd iafg*dka kshufhys úlrKh úia;r

lsÍug

• fm!rdKsl m%;sIaÀ; ^m%;sIaÀ;& fN!;sl úoHdj u.ska lDIaK jia;= úlsrKh

meyeÈ,s  lsÍug wiu;aùu ms<sn|j úia;r lsÍug

• WÑ; mo Wmfhda.S lr .ksñka ma,dkala l,ams;h meyeÈ,s lsÍug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• ;dm úlsrKh" lDIaK jia;= úlsrKh"  lDIaK jia;=j" lDIaK jia;=

úlsrKfhys ,dlaIKsl

• iafg*dka kshuh" lDIaK fkdjk jia;= i|yd iafg*dka kshuh

• ;rx. wdhduhg tÈßj lDIaK jia;= úlsrK ;Sj%;dfjys  jHdma;sh oelafjk

jl%h iy tu jl%fhys iqúfYaI jQ ,laIK

•   ùka úia:dmk kshuh 

• lDIaK jia;= úlsrKh iïnkaOfhka  fm!rdKsl ^m%;sIaÀ;& fN!;sl úoHdfjys

wid¾:l;ajh tu ixl,am mokï fldg f.k f¾,s-Ôka iy ùka úiska ;Sj%;d

jHdma;s jl% meyeÈ,s lsÍug .;a W;aidyhka
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• ma,dkala l,ams;h iy lDIaK jia;= úlsrKh meyeÈ,s  lsÍu i|yd Tyqf.a

fhduqj

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• ;dm úlsrKh iy tys mrdih ^ & ms<sn| j oekqj;a fldg th

wfOdarla; úlsrKh (IR) u; mdol ù we;s nj" iqÿiq WodryK iu. i|yka

lsÍu'

• wdo¾Y lDIaK jia;=jl rE igykla fhdod .ksñka" lDIaK jia;= úlsrKh yd

tys ,dlaIKsl iy lDIaK jia;=j hkdÈh úia;r lsÍu'

• iafg*dka kshuh meyeÈ,s lsÍu'

• lDIaK fkd jk jia;+ka i|yd iafg*dka kshufha úlrKh  meyeÈ,s lsÍu

fuys  

ε

 hkq jia;=fõ mDIaÀl úfudapl;dj hs'

• lDIaK jia;=jla i|yd ;rx. wdhduhg tfrys j ;Sj%;d jHdma;sh

oelafjk jl%h meyeÈ,s lsÍu iy jl%fhys iqúfYaI jQ ,laIK úia;r lsÍu'

• ùka úia:dmk kshuh meyeÈ,s lsÍu" 

• iafg*dka kshuh iy ùka úia:dmk kshuh fh§fuka .eg¨ úi£u'

• lDIaK jia;= úlsrKh ms<sn|  fm!rdKsl ̂m%;sIaÀ;&  fN!;sl úoHfjys wid¾:l;ajh

meyeÈ,s lsÍu - tu ixl,amh Ndú; fldg" mßlaIKd;aul m%;sM, iu. ii|ñka

;Sj%;d jHdma;s jl%h meyeÈ,s lsÍug f¾,S - Ôka iy ùka úiska oerE m%h;akhka

• ma,dkala l,ams;h iy lDIaK jia;= úlsrKh meyeÈ,s lsÍug Tyqf.a fhduqj úia;r

lsÍu'
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ksmqK;d uÜgu 11'2 (  m%ldY úoHq;a wdprKh meyeÈ,s lsÍug  lafjdkagï jdoh fhdod

.kshs'

ld,Éfþo ixLHdj ( 06

bf.kqï M, (

• m%ldY úoHq;a wdprK mÍlaIKh Ndú; lsÍfuka  m%ldY úoHq;a wdprK ixisoaêh

meyeÈ,s lsßug

• foay,S ixLHd;h ^ke;fyd;a lmd yßk ixLHd;h& iy ld¾h Ys%;h meyeÈ,s

lsÍug

• kej;=ï úNjh hkak y÷kajd" th iu. m%ldY bf,lag%dakhl Wmß u

pd,l Yla;sh iïnkaO lsÍug

• m%ldY úoHq;a wdprKfha m%;sM, fm!rdKsl ^m%;sIaÀ;&  fN!;sl úoHdj u.ska

wjfndaO lr .ekSug we;s wmyiq;dj meyeÈ,s lsÍug

• whskaiaghskaf.a m%ldY úoHq;a iólrKh" tys mo y÷kajd foñka meyeÈ,s lsÍug

• lafjdkagu ,laIK u.ska m%ldY úoHq;a wdprKh myod §ug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• m%ldY úoHq;a mÍlaIK iy m%ia;dr Ndú; lrñka ^tajdfha m%;sM,&

• V g tÈß j I ^ksh; ixLHd;h iy úúO ;Sj%;d&

• V  g tÈß j I ^ksh; ;Sj%;dj iy úúO ixLHd;&

• V g tÈß j I ^ksh; ;Sj%;d iy ixLHd;h" úúO øjH&

• f tÈß j V
s
 ^úúO b,lal øjH i|yd&

• foay,S ^lmd yßk& ixLHd;h

•   kej;=ï  úNjh iy m%ldY bf,lafg%dakj, Wmß u pd,l Yla;sh" 

•  

• whskaiaghska úiska bÈßm;a lrk ,o l,ams;h

• f,dayhl ld¾h Ys%;h

• whskaiaghskaf.a m%ldY úoHq;a iólrKh"

• ld¾h  Ys%;h iy foay,S ixLHd;h w;r iïnkaO;dj
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fhdað; bf.kqï$ b.ekaùï ls%hdldrlï

• 1887 § fyhskaßÉ y¾Üia úiska y÷kd .kakd ,o m%ldY úoHq;a wdprK ixisoaêh

úia;r lsÍu

• m%ldY úoHq;a wdprKh ms<sn|j isÿfldg we;s úúO mÍlaIK úia;r fldg" tu

mÍlaIKj,ska ksÍlaIKh jQ ,laIK my; oelafjk m%ia;dr Ndú; fldg

meyeÈ,s lsÍu

• ;rx. wdhduh  jk talj¾K wdf,dalhlg úúO ;Sj%;d ^  &

i|yd" ;ajß; úNjh ^V& g tÈßj m%ldY úoHq;a Odrdj ^I &

• tlu ;Sj%;dfjka hq;a talj¾K wdf,dalhl úúO ;rx. wdhdu

^  & i|yd ;ajß; úNjh ^V& g tÈßj m%ldY úoHq;a Odrdj ^I&

• ;rx. wdhduh  jk ksh; ;Sj%;djlska hq;a talj¾K wdf,dalhlska

m%§mkh jQ úúO b,lal øjH ^K, Na, Zn& i|yd ;ajß; úNjh ^V& g

tÈß j  m%ldY úoHq;a Odrdj ^I&

• úúO b,lal øjH ^K, Na, Zn & i|yd ixLHd;hg tÈß j kej;=ï úNjh

• m%ldY úoHq;a mÍlaIK yryd isÿ l< wkafõIK wkqj" foay,S ixLHd;h ^f
0
& iy

kej;=ï úNjh ^V
s
& ms<sn| j meyeÈ,s fldg tajd w¾: oelaùu'

• m%ldY úoHq;a wdprKh meyeÈ,s lsÍu i|yd whskaiaghska bÈßm;a l< l,ams;h

i|yka lsÍu'

• whskaiaghskaf.a m%ldY úoHq;a iólrKh bÈßm;a lr tys wvx.= tla tla moh meyeÈ,s

lsÍu'

fuys  " ixLHd;h  jk m;s; f*dafgdakfha Yla;sh o

 " hk øjHfha ld¾h Ys%;h o

" úfudapkh jQ bf,lafg%dakfha Wmß u pd,l Yla;sh o fjhs'

• m%ldY úoHq;a wdprKh ms<sn| iúia;rd;aul wkafõIK ;=<ska ,nd .kakd ,o

ksÍlaIK by; l,ams;h u; mokï j meyeÈ,s lsÍu'

•  jk úg  jk w;r" túg ld¾h Ys%;h ̂  & u.ska  foay,S ixLHd;h

^ & ks¾Kh jk nj fmkaùu'

•  hkq kej;=ï úNjh kï" thg tfrys j bf,lafg%dakhla .uka lsÍfï § isÿjk

ld¾h m%udKh fõ'

• whskaiaghskaf.a m%ldY úoHq;a iólrKh my; oelafjk wdldrhg ,súh yels nj

iy g tÈß j V
 s
  m%ia;dr .; fldg" tys wkql%uKfhka iy wka;#LKavfhka

ma,dkala ksh;h ^h& iy ld¾h Y%s;h ^ & ,nd .; yels nj fmkaùu'
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ksmqK;d uÜgu 11'3 ( ;rx. wxY=  oaffj;h ms<sn| úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 02

bf.kqï M, (

• mod¾:fha ;rx. iajNdjh ;yjqre flfrk idlaIs bÈßm;a lsÍug

• hïlsis p .uH;djlska hq;a ´kE u wxY=jla yd ine¢ ä fn%d.a,s ;rx. wdhduh

kï  jQ ;rx. wdhduhla ^ & mj;S hk ixl,amh i|yka lsÍug

• p,kh jk wxY=jl" mod¾:uh ;rx. i|yd jQ ä fn%d.a,S ;rx. wdhduh ks¾Kh

lsßu i|yd ä fn%d.a,s l,ams;h fh§ug

• bf,lafg%dak  wKaùlaIfha uQ,O¾uh meyeÈ,s lsÍug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• ;rx.hl .=K

• wxY=j, ;rx.uh .=K

• ä fn%d.a,s l,ams;h iy tys i|yka jk ä fn%d.a,s ;rx. wdhduh

^  &

•   bf,lafg%dak wKaùlaIfha uQ,O¾uh ^iúia;r j fkd fõ&

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• fâúika iy c¾u¾ úiska bf,lafg%dak  új¾;kh fidhd .ekSu úia;r lsÍu

• ä fn%d.a,s l,ams;h iy th yd iene¢ iólrKh meyeÈ,s lsÍu

ialkaOh m  o " m%fõ.h v  o" .uH;dj p o jQ wxY=jl ä fn%d.a,s ;rx. wdhduh

  "  hkq ma,dkala ksh;hhs'

• bf,lafg%dak wKaùlaIfha uQ,O¾uh úia;r lsÍu'

• bf,lafg%dak loïnhl ;rx. wdhduh oDYH wdf,dalfha ;rx. wdhduhg jvd

l=vd jk f,i ;ajrKh lsÍu u.ska jeä úfNaol n,hla ,nd .; yels nj

meyeÈ,s lsÍu'
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ksmqK;d uÜgu 11'4 (  udkj wjYH;d imqrd,Sug  X -  lsrK Ndú; lrhs'

ld,Éfþo ixLHdj ( 02

bf.kqï M, (

• X-  lsrK fidhd .;a  whqre úia;r lsÍu

• X -  lsrK ksIamdokh lsÍfï l%uh úia;r lsÍug

• X -  lsrKj, .=K meyeÈ,s lsÍug

• X -  lsrK" úúO lafIa;%hkays ^ffjoH" l¾udka; jeks& Ndú; lrk wdldrh

meyeÈ,s lsÍug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• X-  lsrK fidhd .ekSu

• X -  lsrK ksIamdokh

• X-  lsrKj, .=K

• úúO lafIa;%hkays  X -  lsrKj, Ndú;

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• X -  lsrK fidhd .ekSu meyeÈ,s lsÍu

• X-  lsrK ksIamdokh meyeÈ,s lsÍu

• X -  lsrK k<fhys jeo.;a Wmdx. y÷kajd § tajd u.ska X-  lsrK ksIamdokfha

§  bgq flfrk fufyhhka i|yka lsÍu'

• úoHq;a pqïnl j¾Kdj,sfhys X - lsrK mrdih meyeÈ,s lsÍu

(  isg )
• oeä ^;o& X - lsrK iy uDÿ  X- lsrK ms<sn|j;a" tajdfha úksúo hdfï  n,

ms<sn|j;a  meyeÈ,s lsÍu'

• wdf,dalfha f*dafgdakhla mßoafoka u "  X - lsrK f*dafgdakhl Yla;sh ^E& o" tys

ixLHd;h ^f) [fyda ;rx. wdhduh ^ &] g tlu iïnkaO;djla olajk nj fmkaùu

 " h hkq ma,dkala ksh;h jk w;r c hkq  wdf,dalfha m%fõ.h hs

• X -  lsrKj, jeo.;a jQ .=K meyeÈ,s lsßu

• my; oelafjk lafIa;%hkays  X - lsrKj, Ndú; meyeÈ,s lsÍu

• ffjoH úoHdj

• l¾udka;

• úoHd;aul m¾fhaIK

• .=jka f;dgqm< iy f¾.=j hkdÈfhys" wka;rdodhl fyda  kS;s úfrdaë

NdKav $ wdhqO i|yd .uka u¨ mÍlaId lsÍu'
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kksmqK;d uÜgu 11'5 ( udkj wjYH;d imqrd,Su i|yd úlsrKYS,s;dfjys

odhla;jh úuid n,hs'

ld,Éfþo ixLHdj ( 06

bf.kqï M, (

• iajdNdúl úlsrKYS,s;dj iy tys ,laIK meyeÈ,s lsÍug

• úlsrKYS,s laIhùu" úlsrKYS,s mD:lalrK kshuh iy wod< m%ia;drh ms<sn| j

úia;r lsÍug

• laIh ksh;h" il%sh;dj iy w¾O wdhq ld,h meyeÈ,s lsÍug

• ffjoH úoHdj" l¾udka;" lDIsl¾uh iy úlsrKYS,s Èkehqu fyj;a ld,

ks¾Kh hkdÈfhys úlsrKYS,;dj Wmfhda.s jk whqre meyeÈ,s lsÍug

• miqìï úlsrKh" fi!LH wjodku iy wdrlaIl Wml%u meyeÈ,s lsÍug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• úlsrKYS,s;dj fidhd .ekSu

• iajNdúl úlsrKYs,s laIhùu

• - wxY= úfudapkh

• - wxY= úfudapkh

• - lsrK úfudapkh

•

α

wxY=j," wxY=j, iy  lsrKj, .=K

• úlsrKYS,s mD:lalrK kshuh ^  & iy tys m%dia;dßl ksrEmKh

• laIh ksh;h ( )" ils%h;dj (A),  iy w¾O wdhq  ld,h ( )

• ils%h;dfjys tall ^ &

• úlsrKYS, Èkehqu ^ld, ks¾Kh&

• ffjoH" l¾udka;" lDIsl¾uh iy úlsrKYS, Èkehqu wdÈfhys úlsrKYS,s;dfjys

Ndú; iy kso¾Yk

• úlsrKfha Ndú; jk ñkqï'

• úlsrKfha fi!LH wjodku iy ta i|yd wdrlaIl Wml%u'

fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• fnlr,a úiska fidhd .kq ,enQ" kHIaáj,ska úlsrK iajhx - úfudapkh ùfï

ixisoaêh úlsrKYS,s;dj f,i meyeÈ,s lsÍu'

•  wxY="  wxY= iy -lsrK úfudapkh meyeÈ,s fldg wxY= fo j¾.hla

we;s  nj oelaùu
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• -wxY=j," -wxY=j, iy - lsrKj, .=K meyeÈ,s lsÍu

• hqf¾kshï" fmdf,dakshï iy f¾ähï jeks iajNdúl úlsrKYS, uQ,øjH y÷kajd

§u'

• úlsrKYS,s laIhùu (  laIhùu kso¾Yk iu. úia;r lsÍu'

Yla;sh

 Yla;sh

•

β

laIhùï fo j¾.hls' -laIhùu iy  -laIhùu hs' fuys § o  Yla;sh

ksl=;a fjk w;r th mD:;alrK Yla;sh f,i ye¢kafjhs'

 Yla;sh

  Yla;sh

 Yla;sh

 Yla;sh

• , - laIhùfï§ ieleUqKq wjia:djg m;ajk kHIaáh   lsrK f*dafgdak

kslaóu ksid wvq - ieflUqKq wjia:djlg m;afjñka jvd ia:dhs kHIaáhla

we;sùu isÿ fõ' - laIh ùul § mrudKql wxlfhys;a ialkaO wxlfhys;a

fjkiaùula isÿ fkdjk w;r ud;D uQ, øjHh;a" ¥ys;D uQ, øjHh;a tlu fõ'

fuys   *   hkq ieleUqKq wjia:dj hs'

• úlsrKYS,s mD:lalrK kshuh meyeÈ,s lsÍu"  

^ixLHd;aul .eg¨ úi£u n,dfmdfrd;a;= fkdfõ&

• t g tÈßfhka N m%ia;drh Ndú; fldg by; iólrKh meyeÈ,s lsßu iy w¾O

wdhqld,h i|yka  lsÍu

• laIh ksh;h ( ) " ils%h;d  (A) iy w¾O wdhq ld,h ( )
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• ils%h;djfhys tall ye¢kaùu' lshqß ^ & iy wka;¾ cd;sl tallh ^ &

laIhùï ;;a;mrhg

laIhùï ;;amrhg

iy nj oelaùu

• úlsrKYS,s;dj ffjoH úoHdfõ" l¾udka;" lDIsl¾uh iy úlsrKYS,s Èkehqu wdÈfhys

Ndú; WodyrK iys; j úia;r lsÍu

• úlsrKfha § Ndú; jk ñkqï úia;r lsÍu'

úlsrKfha ud;%dj ^tall ialkaOhg Yla;sh& tkï' wjfYdaIKh lr .kq ,nk
ud;%dj" uekSfï SI tallh gray (Gy)  fõ'  øjH lsf,da.%Euhla u.ska wjfYdaIKh lr
.kq ,nk úlsrK Yla;sh cQ,a 1la jk úg" th gray  tall ud;%djls' l,ska fhdod .kq
,enQ tallh rad  fõ'  1Gy = 1J kg-1 = 100 rad

iM, ud;%dj

úúO úlsrKj,ska Ôj øjHj,g isÿjk n,mEu ms<sn|j ie,ls,su;aùu i|yd  iM,
ud;%dj fhdod .efka'

iM, ud;%dj } úlsrK ud;%dj x Q-idOlh

úúO úlsrK i|yd Q-idOlfha w.hhka

úlsrKh Q-idOlfha w.hhka

1

 n 5 - 20

20

      Q-idOlh (Q-Factor), RBE (Relative Biological  Effectiveness) f,i o y\qkajkq ,efí'

• ñksia isrerg we;s jk ydksh yd iïnkaO jk úlsrK ud;%dj uekSfï SI  tallh

Sievert (Sv)  jk w;r l,ska fhdod .kq ,enQ tallh rem  fõ' 1 Sv = 100 rem

• úlsrKfha fi!LH wjodku meyeÈ,s lsÍu'

• .hs.¾ - u,¾ .Klh meyeÈ,s lsÍu'

'
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ksmqK;d uÜgu 11'6 (  kHIaál Yla;sh yd tys Ndú; ms<sn| úu¾Ykh lrhs'

ld,Éfþo ixLHdj ( 04

bf.kqï M, (

• mrudKql jHqyh" kHIaáh" iuia:dksl" kHIaál wxlkh iy mrudKq ialkaO

tallh hkdÈh ye¢kaùug

• kHIaál ia:dhs;dj ms<sn| j idlÉPd lsÍug

• ridhksl m%;sls%hdjl § iy kHIaál m%;sls%hdj, § ksoyia jk Yla;Ska

iei£ug

• kHIaál úLKavh iy md,kh l< yels ^Wod- kHIaál cjh& jQ o md,kh l<

fkd yels jQ o ^Wod - mrudKq fndaïnh& odu m%;sls%hdj, meyeÈ,s lsÍug

• kHIaál ú,hkh iy tu ls%hdj,sh o" iQ¾hhd$fjk;a ;re ;=< isÿ jk ú,hk

m%;sls%hdj iy uQ, øjH yg .ekSu o meyeÈ,s lsÍug

isiqkg yels jkq we;'

ud¾f.damfoaY (

• mrudKql kHIaáh

• mrudKql jHqyh

• kHIaáh

• iuia:dksl

•  f,i kHIaáh wxlkh

• mrudKql ialkaO tallh

• whskaiaghskaf.a ialkaO - Ylals iólrKh ^ &

• nkaOk Yla;sh iy ialkaO wxlh ^l%udxlh& g tfrys j nkaOk Yla;sh

m%ia;drh

• kHIaáhl ia:dhs;dj

• ridhksl m%;sls%hdj, § iy kHIaál m%;sls%hdj, § ksl=;a jk Yla;Ska

iei£u

• kHIaál Yla;sh

• kHIaál úLKavkh

• odu m%;sls%hd

• md,khjk ^kHIaál m%;sls%hdldrlh&

• md,kh fkdjk^ mrudKq fndaïnh&

• kHIaál ú,hkh

• ú,hkh i|yd msßh hq;= fldkafoais

• iQ¾hhd ;=< ú,hkh

• fjk;a ;rej, ú,hkh iy uQ, øjH yg.ekSu'

• Yla;sh ksmoùu i|yd ú,hkh Ndú; lsÍfï W;aidyhka
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fhdað; bf.kqï - b.ekaùï ls%hdldrlï

• mrudKql jHqyh" kHIaáh" iuia:dksl" kHIaál wxlkh iy mrudKql ialkaO

tallh hkdÈfhys uQ,sl lreKq iudf,dapkh lsÍu

• ialkaO- Yla;s ixl,amh iy whskaiaghskaf.a fhdað; iólrKh 

meyeÈ,s  lsÍu

• nkaOk Yla;sh iy ialkaO wxlh tÈßfhka nkaOk Yla;sh m%ia;drh bosrsm;a

lsrSu'

• kHIaáfha ia:dhs;dj meyeÈ,s lsÍu

• kshqla,sfhdakj, nkaOk Yla;sh  ñ,shk .Kkl mrdihl mj;sk w;r"

mrudKql bf,lafg%dkj, tu Yla;sh  oi .Kkla muK njg woyi

oelaùu' kHIaál nkaOk Yla;sh iy mrudKql bf,lafg%dakhl nkaOk Yla;sh

iei|Su

• kHIaál úLKavkh iy odu m%;sls%hdj,sh úia;r lsÍu'

Wod - Yla;sh

• by; m%;sl%shdfõ § ksmojk kshqfg%dak fndfyduhla   lefn,af,ka

bj;ajk nj i|yka lsÍu'

• hqf¾kshï lene,af,a ialkaOh tla;rd wju ^wjê ialkaOh& w.hla blaujkafka

kï úfudapkh jQ kshqfg%dak wfkl=;a hqf¾kshï mrudKq iu. .eàfuka odu

m%;sls%hdjla isÿjk nj oelaùu'

• by; m%;sl%shdfõ § ksmojk kshqfg%dak fndfyduhla   lene,af,ka

bj;a jk nj i|yka lsÍu'

kHIaál odu m%;sls%hdjla
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• mrudKq fndaïn msmqreul § b;d flá ld,hla ;=< md,kh fkdjk odu m%;sls%hdjla

werfUk nj i|yka lsÍu'

• fndafrdaka$hlv o~q jeks kshqfg%dak wjfYdaIl u.ska by; m%;sls%hdfõ § úfudapkh

jk kshqÜfg%dak md,kh l< yels nj;a fuu ls%hdj,sh kHIaÀl m%;sls%hd ldrl ;=<

isÿjk nj o" fujeks m%;sls%hdjlska W;amdokh jQ  ;dmfhka yqud, g¾nhsk ls%hd;aul

lr úÿ,sh ksmoùu isÿ lrk nj úia;r  lsÍu'

• kHIaál ú,hkh" tys ls%hdj,sh" iQ¾hhd iy fjk;a ;re ;=< isÿjk ú,hk m%;sls%hd

iy uQ,øjH yg .ekSu úia;r lsÍu'

my;ska oelafjkafka yhsv%cka jdhqj úYd, jYfhka mj;sk iQ¾hhd  ;=< Yla;sh

W;amdokhùu i|yd uQ,sl m%;sls%hd oduhhs' fuh fm%dafgdak - fm%dafgdk  pl%h f,i

ye¢ka fõ'

Yla;sh

 Yla;sh

Yla;sh

• iq¾hhd oykh lrkakd jQ kHIaál ú,hk ls%hdj,sh" tys we;=<; ls%hd;aul jk w;r"

fl,aúka ñ,shk 15 la muK WIaK;ajhl § isÿ fõ'  tla  m%;sls%hd pl%hla 25 MeV

muK Yla;s  m%udKhla uqod yÍ'

• 108  K WIaK;ajj, oS" yhsâ%cka jeks ieye,a¨ uQ, øjHj, kHIaá ú,hkh fjñka

yS,shï jeks jvd ner uQ, øjHj, kHIaá ksmofjk nj i|yka lsÍu'

'



;lafiarelrKh yd we.hSu
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mdi, mokï lr.;a ;lafiarelrKh - ye|skaùu

bf.kqu-b.ekaùu iy we.hSu wOHdmk l%shdj,sfha jeo.;a ixrpl ;=kla nj;a bf.kqfuys

iy b.ekaùfuys m%.;sh oek.ekSu msKsi we.hSu fhdod .;hq;= nj;a iEu .=rejrhl=

úiska u o; hq;= meyeos,s lreKls'  tajd wfkHdakH n,mEfuka hq;= j l%shd lrk nj;a

tfiau tlsfkflys ixj¾Okh flfrys tu ixrpl n,mdk nj;a tfia u tlsfkflys

ixj¾Okh flfrys tu ixrpl n,mdk nj;a .=rejre oks;s'  ika;;sl ^ksrka;rfhka

isÿjk& we.hSï uq,O¾u wkqj we.hSu isÿúh hq;af;a bf.kSu yd b.ekaùu flfrk w;r;=r

oSh'  fuh bf.kqï-b.ekaúï l%shdj,sh wdrïNfha oS fyda ueo oS fyda w. oS fyda hk ´kEu

wjia:djl oS isÿúh yels nj f;areï .ekSu .=rejrhl=g wjYH h'  tf,i ;u isiqkaf.a

bf.kqï m%.;sh we.hSug wfmalaId lrk .=rejrhl= bf.kqu" b.ekaùu iy we.hSu ms<sn|

ixúOdkd;aul ie,eiaula fhdod.; hq;= fjhs'

mdi, mokï lr.;a we.hSï jevms<sfj, yqÿ úNd. l%uhla fyda mÍlaIK meje;aùula fyda

fkdfõ'  th y÷kajkq ,nkafka isiqkaf.a bf.kSu;a" .=rejrekaf.a b.ekaùu;a jeä oshqKq

lsÍu i|yd fhdod.kq ,nk ueosy;a ùula jYfhks'  fuh isiqkag móm j isáñka Tjqkaf.a

m%n,;d iy ÿn,;d y÷kdf.k tajdg ms<shï fhdoñka isiqkaf.a Wmßu j¾Okh <Õd lr

.ekSug fhdod.; yels jevms<sfj,ls'

bf.kqï-b.ekaùï l%shdldrlï ;=<ska wkdjrK l%shdj,shlg isiqka fhduq flfrk w;r"

.=rejrhd isiqka w;r .ejfiñka Tjqka bgqlrk ld¾h ksÍlaIKh lrñka ud¾f.damfoaYl;ajh

imhñka lghq;= lsÍu mdi, mokï lr.;a we.hSï jevms<sfj, l%shd;aul lsÍfï oS wfmalaId

flf¾'  fuys oS YsIHhd ksr;=re j we.hSug ,laúh hq;= w;r" YsIH yelshd ixj¾Okh

wfmalaIs; wkaoñka isÿjkafka oehs .=rejrhd úiska ;yjqre lrkq ,eìh hq;= fjhs'

bf.kSu iy b.ekaùu u.ska isÿúh hq;af;a isiqkag ksis w;aoelSï ,nd foñka tajd isiqka

úiska ksis mßos w;am;a lr f.k ;sfí oehs ;yjqre lr .ekSu h'  ta i|yd ksis ud¾f.damfoaYh

iemhSu h'  we.hSfï ̂;lafiare lsÍfï& fhoS isák .=rejrekag ;u isiqka i|yd fohdldrhl

ud¾f.damfoaYl;ajh ,nd osh yels h'  tu ud¾f.damfoaY fmdÿfõ y÷kajkafka m%;sfmdaIKh

^Feedback& yd bosß fmdaIKh ^Feed Forward& hkqfjks'  isiqkaf.a ÿn,;d yd fkdyelshd

wkdjrKh lr.;a úg Tjqkaf.a bf.kqï .eg¨ u.yrjd .ekSug m%;sfmdaIKh;a isiq

yelshd iy m%n,;d y÷kd .;a úg tu olaI;d jeä oshqKq lsÍug bosß fmdaIKh;a ,nd oSu

.=re ld¾hh fjhs'

bf.kqï-b.ekakqï l%shdj,sfhaa id¾:l;ajh i|yd mdGud,dfõ wruqKq w;frka ljr wruqKq

ljr uÜgñka idlaid;a l< yels jQfha oehs y÷kd .ekSu isiqkag wjYH fjhs'  we.hSï

jevms<sfj, Tiafia isiqka <.d lr .;a m%ùK;d uÜgï ksYaph lsÍu fï wkqj .=rejrekaf.ka

n,dfmdfrd;a;= jk w;r isiqka yd fouõmshka we;=¿ fjk;a wod< md¾Yjj,g isiq m%.;sh

ms<sn| f;dr;=re ikaksfõokh lsÍug .=rejreka fhduqúh hq;= h'  fï i|yd fhdod.; yels

fyd| u l%uh jkafka ika;;sl j isiqka we.hSug md;% lsÍug bv m%ia:d i,ik mdi,

mokï lr.;a we.hSï l%uhhs'

hf:dala; wruqK iys; j l%shd lrk .=rejreka úiska ;u b.ekakqï l%shdj,sh;a isiqkaf.a

bf.kqï l%shdj,sh;a jvd;a ld¾hlaIu lsÍu msKsi jvd fyd| ld¾hlaIu;dfjka hqla;

bf.kqï" b.ekakqï iy we.hSï l%u fhdod .; hq;= fjhs'  fï iïnkaOfhka isiqkag iy
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.=rejrekag fhdod .; yels m%fõY ms<sn| m%fNao lsysmhla u;= oelafjhs'  fïjd fndfyda

l,l isg .=rejreka fj; úNd. fomd¾;fïka;=j úiska o cd;sl wOHdmk wdh;kh úiska

o f;dr;=re iïmdokh lrk ,o l%ufõo fjhs'  tfyhska tajd iïnkaOfhka mdi,a moaO;sfha

.=rejreka fyd|ska oekqj;a ù we;ehs wfmalaId flf¾'  tu m%fNao fufiah(

01' mejreï 02' jHdmD;s

03' iólaIK 04' .fõIK

05' ksÍlaIK 06' m%o¾Yk$ bosßm;a lsÍu

07' lafIa;% pdßld 08' flá ,sÅ; mÍlaIK

09' jHQy.; rpkd 10' újD; .%ka: mÍlaIK

11' ks¾udKd;aul l%shdldrlï 12' Y%jK mÍlaIK

13' m%dfhda.sl l%shdldrlï 14' l:kh

15' iaj ks¾udK 16' lKavdhï l%shdldrï

17' ixl,am is;shu 19' ì;a;s mqj;am;a

20' m%Yak úpdrd;aul jevigyka 21' m%Yak yd ms<s;=re fmd;a

22' újdo 23' idlÉPd uKav,

24' iïuka;%K 25' laIKsl l:d

26' N+ñld rx.k

y÷kajd oS we;s fuu bf.kqï" b.ekakqï iy we.hSï l%u iEu tllau iEu úIhhla

iïnkaOfhka ieu úIhh tallhgu fhdod .; hq;= hehs wfmalaId fkdflfrhs'  ;u

úIhhg" úIh tallhg .e<fmk m%fNaohla f;dard .ekSug .=rejreka oekqj;a úh hq;=h; j.

n,d .; hq;= h'

fuu .=re ud¾f.damfoaY ix.%yj, .=rejrekag ;u isiqkaf.a bf.kqï m%.;sh ;lafiare lsÍu

i|yd fhdod .; yels bf.kqï-b.ekakqï yd we.hSï m%fNao ms<sn| i|ykla ;sfí'  tajd

.=rejreka úiska iqÿiq mßos ;u mka;sfha isiqkaf.a m%.;sh ;lafiare lsÍu msKsi fhdod .;

hq;= fjhs'  tajd Ndú; fkdfldg u. yeÍu isiqkag ;u Ydia;%sh yelshd fuka u wdfõoksl

.;s ,laIK;a ufkdapd,l olaI;d;a ms<sn| j¾Okhla <.d lr .ekSu;a m%o¾Ykh lsÍu;a

ms<sn| wvqmdvq we;s lrjhs'
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mdi, mokï lr.;a we.hSu

bf.kqï b.ekaùï ls%hdj,sh §¾> lsÍu

m<uq jdrh

we.hSï ie,iqu 01

1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 01

2'0 wdjrKh lrk ksmqK;d uÜgï ( 5'1 iy 5'2

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( idys;H úu¾Ykh (literature review)

5'0 WmlrKfha wruqKq  ( • .=re;ajdl¾IK n, lafIa;% ms<sn| ixl,am wjfndaO

lr .ekSug

• wod< iólrK yqreùug

• úfhda. m%fõ.h ms<sn| oekqu fhdod .ekSug

we.hSï ie,iqu 02

1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï ( 6'1 iy 6'2

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha iajNdjh ( m%Yafkda;a;r fmd;

5'0 WmlrKfha wruqKq ( • .=re;ajdl¾IK n, lafIa;%h iu`.

ikaikaokd;aulj  iaÓ;s úoHq;a n, lafIa;%h

wjfndaO lr .ekSug

• .jqia kshuh yqre ùug

• .jqia kshuh ms<sn| oekqu fhdod .ekSug
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we.hSï ie,iqu 03

1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 03

2'0 wdjrKh lrk ksmqK;d uÜgï ( 6'3 iy 6'4

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha iajNdjh ( m%Yafkda;a;r fmd;

5'0 WmlrKfha wruqKq ( • wod< iólrK yqre ùug

• úNjh iy OdrKdj ms<sn|j ixl,am wjfndaO

lr .ekSug

• úoHq;a lafIa;% ms<sn| oekqu .eg¨ úi|Sfï oS fhdod

.ekSug

we.hSï ie,iqu 04

1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 04

2'0 wdjrKh lrk ksmqK;d uÜgï ( 7'1" 7'2 iy 7'3

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( ixl,am is;shu

5'0 WmlrKfha wruqKq ( • Odrd úoHq;hg iïnkaO mo y÷kd .ekSu

• Odrd úoHq;hg iïnkaO fN!;sl rdYs w;r

iïnkaO;d fidhd .ekSug

• Odrd úoHq;h ms<sn| ixl,amuh wjfndaOh jeä

oshqKq lsÍug'
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we.hSï ie,iqu 05

1'0 we.hSï wjia:dj ( jdrh 1 WmlrKh 05

2'0 wdjrKh lrk ksmqK;d uÜgï ( 7'4" 7'5 iy 2'5

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( m%dfhda.sl jev

5'0 WmlrKfha wruqKq ( • ksjeros ñkqï .ekSfï l=i,;dj jeä oshqKq lsÍug

• mÍlaIK ie,iqï lsÍfï l=i,;dj jeä oshqKq

lsÍug

• m%ia;dr Ndú; lr ksjeros f;dr;=re ,nd .ekSug'

fojk jdrh

we.hSï ie,iqu 01

1'0 we.hSï wjia:dj ( jdrh 2  WmlrKh 01

2'0 wdjrKh lrk ksmqK;d uÜgï ( 8'1 iy 8'2 olajd

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( mejreu

5'0 WmlrKfha wruqKq  ( • pqïnl lafIa;%j,g wod< kshu iy Í;s y÷kd

.ekSug

• tu kshu iy Í;s m%dfhda.slj Ndú; jk wjia:d

y÷kd .ekSug

• pqïnl lafIa;%j,g yd iïnkaO kshuj, fhoSï

Ndú; lsÍfï l=i,;d jeäoshqKq lsÍug
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we.hSï ie,iqu 02

1'0 we.hSï wjia:dj ( jdrh 2  WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï ( 8'3 iy 8'4

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( ks¾udKd;aul l%shdldrlï

5'0 WmlrKfha wruqKq ( • úoHq;a pqïnl;ajh yd iïnkaO oekqu yd

l=i,;dj, fhdod .ekSï jeä oshqKq lsÍug

• úoHq;a pqïnl;ajfha kshu yd Í;s wdo¾Ykh

lsÍug ir, l%shdldrl u ie,iqï lsÍug

• isiqkaf.a ks¾udKd;aul l=i,;d jeä oshqKq

lsÍug

we.hSï ie,iqu 03

1'0 we.hSï wjia:dj ( jdrh 2  WmlrKh 03

2'0 wdjrKh lrk ksmqK;d uÜgï ( 9'1  iy  9'2

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g  wod< ikaOdrh

4'0 WmlrKfha  iajNdjh (  m%dfhda.sl jev

5'0 WmlrKfha wruqKq ( • vfhdavfha iy g%dkaisiagrfha ,dlaIKsl y÷kd

.ekSug

• m%dfhda.sl  wjia:dj,  g%dkaisiagrfha  Ndú;

wOHhkh lsÍug

• bf,lafg%dksl Wmdx. ksjerosj iy wdrlaId

iys; j Ndú; lsÍug
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we.hSï ie,iqu 04

1'0 we.hSï wjia:dj ( jdrh 2  WmlrKh 04

2'0 wdjrKh lrk ksmqK;d uÜgï ( 9'3

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( m%dfhda.sl jev

5'0 WmlrKfha wruqKq ( • ldrkd;aul j¾Olfhys ̂  IC 741& w.% y÷kd .ekSug

• ldrkd; aul j¾Olh" j¾Olhla f,i

^wmj¾;k$wmj¾;k fkd jk& Ndú;h wjfndaO

lr .ekSug

• ldrld;aul j¾Okfha m%dfhda.sl fhoSï fidhd

ne,Sug

we.hSï ie,iqu 05

1'0 we.hSï wjia:dj ( jdrh 2  WmlrKh 05

2'0 wdjrKh lrk ksmqK;d uÜgï ( 9'4

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug  wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( m%Yafkd;a;r fmd;

5'0 WmlrKfha wruqKq ( • uQ,sl ;d¾lsl oajdrj,g wkql+, j ir, ;d¾lsl

mßm: ie,iqï lsÍug

• m%;siu bf,lafg%dksl úoHdfõ Ndú;h ms<sn|

oekqu iy l=i,;d jeä oshqKq lsÍug
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f;jk jdrh

we.hSï ie,iqu 01

1'0  we.hSï wjia:dj ( jdrh 3    WmlrKh 01

2'0 wdjrKh lrk ksmqK;d uÜgï ( 10'1 iy 10'2

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g  wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( mejreu

5'0 WmlrKfha wruqKq ( •  m%;Hdia:djg iy ÿiai%dú;djg wod< fN!;sl rdYs

y÷kd .ekSug

• m%;Hdia:djg iy ÿiai%dú;djg wod< fN!;sl rdYs

.eg¨ úi|Sfï oS Ndú; lsÍug

• m%;Hdia:;djg iy ÿiai%dú;djg wod< uQ,O¾u

udkj lghq;= i|yd fhdod .efkk wjia:d fidhd

ne,Sug

we.hSï ie,iqu 02

1'0 we.hSï wjia:dj ( jdrh 3  WmlrKh 02

2'0 wdjrKh lrk ksmqK;d uÜgï ( 10'3

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜÜuj,g wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( m%dfhda.sl jev

5'0 WmlrKfha wruqKq ( •  mDIaÀl wd;;shg iïnkaO iajdNdúl ixisoaê

y÷kd .ekSug

• øjj, ̂ inka j;=r$c,h& mDIaÀl wd;;sfha w.h

fiùug

• m%dfhda.sl l=i,;d jeä ÈhqKq lsÍug
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we.hSï ie,iqu 03

1'0 we.hSï wjia:dj ( jdrh 3  WmlrKh 03

2'0 wdjrKh lrk ksmqK;d uÜgï ( 11'1 iy  11'2

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g  wod< ikaOdrh

4'0 WmlrKfha  iajNdjh ( idys;H úu¾Ykh

5'0 WmlrKfha wruqKq ( • úlsrKfha lafjdkagï iajNdjh meyeÈ,s lsÍug

.;a W;aidyhka ms<sn| ±kqj;a lsÍu'

• úlsrKfha lafjdkagï iajNdjh iy m%ldY úoHq;a

wdprKhg iïnkaO kshu y÷kd .ekSug

we.hSï ie,iqu 04

1'0 we.hSï wjia:dj ( jdrh 3  WmlrKh 04

2'0 wdjrKh lrk ksmqK;d uÜgï ( 11'3 iy 11'4

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgug  wod< ikaOdrh

4'0 WmlrK iajNdjh ( idys;H úuiqu

5'0 WmlrKfha wruqKq ( • mod¾:fha ;rx. iajNdjh meyeÈ,s lsÍug

• X - lsrK fidhd .ekSu ms<sn| úia;r lsÍug

• X - lsrKj, .=K iy Ndú; ms<sn| úia;r lsßug

we.hSï ie,iqu 05

1'0 we.hSï wjia:dj ( jdrh 3  WmlrKh 05

2'0 wdjrKh lrk ksmqK;d uÜgï ( 11'5 iy 11'6

3'0 wdjrKh lrk ikaOdrh ( ksmqK;d uÜgïj,g wod< ikaOdrh

4'0 WmlrK iajNdjh ( iïuka;%Kh

5'0 WmlrKfha wruqKq ( • úlsrKYS,s;dfõ uQ,sldx. y÷kd .ekSug

• úlsrKYS,s;dfõ fhoSï y÷kd .ekSug

• úlsrKYS,s m%Nj Ndú;fha oS wdrlaIl

mQ¾fjdamdhhka  .ekSug
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